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PHPRU\ FRUUHVSRQG WR VSHFLILF ,�2 SRLQWV� ,W DOVR SURYLGHV LQIRUPDWLRQ RQ 6\VWHP '0� D VSHFLDO DUHD LQ
&���+;�+*�+( 3&V WKDW SURYLGHV WKH XVHU ZLWK IOH[LEOH FRQWURO RI 3& RSHUDWLQJ SDUDPHWHUV�

6HFWLRQ �:ULWLQJ DQG (QWHULQJ 3URJUDPV H[SODLQV WKH EDVLFV RI ODGGHU�GLDJUDP SURJUDPPLQJ� ORRNLQJ
DW WKH HOHPHQWV WKDW PDNH XS WKH SDUWV RI D ODGGHU�GLDJUDP SURJUDP DQG H[SODLQLQJ KRZ H[HFXWLRQ RI WKLV
SURJUDP LV FRQWUROOHG� ,W DOVR H[SODLQV KRZ WR FRQYHUW ODGGHU GLDJUDPV LQWR PQHPRQLF FRGH VR WKDW WKH
SURJUDPV FDQ EH HQWHUHG XVLQJ D 3URJUDPPLQJ &RQVROH�

6HFWLRQ � ,QVWUXFWLRQ 6HW GHVFULEHV DOO RI WKH LQVWUXFWLRQV XVHG LQ SURJUDPPLQJ�

6HFWLRQ � 3URJUDP ([HFXWLRQ 7LPLQJ H[SODLQV WKH F\FOLQJ SURFHVV XVHG WR H[HFXWH WKH SURJUDP DQG
WHOOV KRZ WR FRRUGLQDWH LQSXWV DQG RXWSXWV VR WKDW WKH\ RFFXU DW WKH SURSHU WLPHV�

6HFWLRQ � 3URJUDP'HEXJJLQJ DQG ([HFXWLRQ H[SODLQV WKH 3URJUDPPLQJ &RQVROH SURFHGXUHV XVHG WR
LQSXW DQG GHEXJ WKH SURJUDP DQG WR PRQLWRU DQG FRQWURO RSHUDWLRQ�

6HFWLRQ � &RPPXQLFDWLRQV SURYLGHV DQ RYHUYLHZ RI WKH FRPPXQLFDWLRQV IHDWXUHV SURYLGHG E\ WKH
&���+;�+*�+(�

6HFWLRQ � 7URXEOHVKRRWLQJ SURYLGHV LQIRUPDWLRQ RQ HUURU LQGLFDWLRQV DQG RWKHU PHDQV RI UHGXFLQJ GRZQ�
WLPH� ,QIRUPDWLRQ LQ WKLV VHFWLRQ LV DOVR XVHIXO ZKHQ GHEXJJLQJ SURJUDPV�

6HFWLRQ ��+RVW /LQN&RPPDQGV H[SODLQV WKH KRVW OLQN FRPPDQGV ZKLFK FDQ EH XVHG IRU KRVW OLQN FRP�
PXQLFDWLRQV YLD WKH &���+;�+*�+( SRUWV�

7KH $SSHQGLFHV SURYLGH WDEOHV RI VWDQGDUG 20521 SURGXFWV DYDLODEOH IRU WKH &���+;�+*�+( 3&V�
UHIHUHQFH WDEOHV RI LQVWUXFWLRQV� D FRGLQJ VKHHW WR KHOS LQ SURJUDPPLQJ DQG SDUDPHWHU LQSXW� DQG RWKHU
LQIRUPDWLRQ KHOSIXO LQ 3& RSHUDWLRQ�

:$51,1* )DLOXUH WR UHDG DQG XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG LQ WKLV PDQXDO PD\ UHVXOW LQ
SHUVRQDO LQMXU\ RU GHDWK� GDPDJH WR WKH SURGXFW� RU SURGXFW IDLOXUH� 3OHDVH UHDG HDFK
VHFWLRQ LQ LWV HQWLUHW\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG LQ WKH VHFWLRQ
DQG UHODWHG VHFWLRQV EHIRUH DWWHPSWLQJ DQ\ RI WKH SURFHGXUHV RU RSHUDWLRQV JLYHQ�

�
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7KLV VHFWLRQ SURYLGHV JHQHUDO SUHFDXWLRQV IRU XVLQJ WKH 3URJUDPPDEOH &RQWUROOHU �3&� DQG UHODWHG GHYLFHV�

7KH LQIRUPDWLRQ FRQWDLQHG LQ WKLV VHFWLRQ LV LPSRUWDQW IRU WKH VDIH DQG UHOLDEOH DSSOLFDWLRQ RI WKH 3&� <RX PXVW UHDG
WKLV VHFWLRQ DQG XQGHUVWDQG WKH LQIRUPDWLRQ FRQWDLQHG EHIRUH DWWHPSWLQJ WR VHW XS RU RSHUDWH D 3& V\VWHP�

� ,QWHQGHG $XGLHQFH [LY� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� *HQHUDO 3UHFDXWLRQV [LY� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 6DIHW\ 3UHFDXWLRQV [LY� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV [LY� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� $SSOLFDWLRQ 3UHFDXWLRQV [Y� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� &RQIRUPDQFH WR (& 'LUHFWLYHV [YL� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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� ,QWHQGHG $XGLHQFH
7KLV PDQXDO LV LQWHQGHG IRU WKH IROORZLQJ SHUVRQQHO� ZKR PXVW DOVR KDYH NQRZO�
HGJH RI HOHFWULFDO V\VWHPV �DQ HOHFWULFDO HQJLQHHU RU WKH HTXLYDOHQW��
� 3HUVRQQHO LQ FKDUJH RI LQVWDOOLQJ )$ V\VWHPV�
� 3HUVRQQHO LQ FKDUJH RI GHVLJQLQJ )$ V\VWHPV�
� 3HUVRQQHO LQ FKDUJH RI PDQDJLQJ )$ V\VWHPV DQG IDFLOLWLHV�

� *HQHUDO 3UHFDXWLRQV
7KH XVHU PXVW RSHUDWH WKH SURGXFW DFFRUGLQJ WR WKH SHUIRUPDQFH VSHFLILFDWLRQV
GHVFULEHG LQ WKH RSHUDWLRQ PDQXDOV�
%HIRUH XVLQJ WKH SURGXFW XQGHU FRQGLWLRQVZKLFK DUH QRW GHVFULEHG LQ WKHPDQXDO
RU DSSO\LQJ WKH SURGXFW WR QXFOHDU FRQWURO V\VWHPV� UDLOURDG V\VWHPV� DYLDWLRQ
V\VWHPV� YHKLFOHV� FRPEXVWLRQ V\VWHPV� PHGLFDO HTXLSPHQW� DPXVHPHQW
PDFKLQHV� VDIHW\ HTXLSPHQW� DQG RWKHU V\VWHPV� PDFKLQHV� DQG HTXLSPHQW WKDW
PD\ KDYH D VHULRXV LQIOXHQFH RQ OLYHV DQG SURSHUW\ LI XVHG LPSURSHUO\� FRQVXOW
\RXU 20521 UHSUHVHQWDWLYH�
0DNH VXUH WKDW WKH UDWLQJV DQG SHUIRUPDQFH FKDUDFWHULVWLFV RI WKH SURGXFW DUH
VXIILFLHQW IRU WKH V\VWHPV� PDFKLQHV� DQG HTXLSPHQW� DQG EH VXUH WR SURYLGH WKH
V\VWHPV� PDFKLQHV� DQG HTXLSPHQW ZLWK GRXEOH VDIHW\ PHFKDQLVPV�
7KLVPDQXDO SURYLGHV LQIRUPDWLRQ IRU SURJUDPPLQJ DQG RSHUDWLQJ205213&V�
%H VXUH WR UHDG WKLV PDQXDO EHIRUH DWWHPSWLQJ WR XVH WKH VRIWZDUH DQG NHHS WKLV
PDQXDO FORVH DW KDQG IRU UHIHUHQFH GXULQJ RSHUDWLRQ�

:$51,1* ,W LV H[WUHPHO\ LPSRUWDQW WKDW D 3& DQG DOO 3& 8QLWV EH XVHG IRU WKH VSHFLILHG
SXUSRVH DQG XQGHU WKH VSHFLILHG FRQGLWLRQV� HVSHFLDOO\ LQ DSSOLFDWLRQV WKDW FDQ
GLUHFWO\ RU LQGLUHFWO\ DIIHFW KXPDQ OLIH� <RX PXVW FRQVXOW ZLWK \RXU 20521
UHSUHVHQWDWLYH EHIRUH DSSO\LQJ D 3& 6\VWHP WR WKH DERYHPHQWLRQHG
DSSOLFDWLRQV�

� 6DIHW\ 3UHFDXWLRQV

:$51,1* 1HYHU DWWHPSW WR GLVDVVHPEOH DQ\ 8QLWV ZKLOH SRZHU LV EHLQJ VXSSOLHG� 'RLQJ VR
PD\ UHVXOW LQ VHULRXV HOHFWULFDO VKRFN RU HOHFWURFXWLRQ�

:$51,1* 1HYHU WRXFK DQ\ RI WKH WHUPLQDOV ZKLOH SRZHU LV EHLQJ VXSSOLHG� 'RLQJ VR PD\
UHVXOW LQ VHULRXV HOHFWULFDO VKRFN RU HOHFWURFXWLRQ�

� 2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV
'R QRW RSHUDWH WKH FRQWURO V\VWHP LQ WKH IROORZLQJ SODFHV�
�:KHUH WKH 3& LV H[SRVHG WR GLUHFW VXQOLJKW�
�:KHUH WKH DPELHQW WHPSHUDWXUH LV EHORZ ��& RU RYHU ���&�
�:KHUH WKH 3& PD\ EH DIIHFWHG E\ FRQGHQVDWLRQ GXH WR UDGLFDO WHPSHUDWXUH
FKDQJHV�

�:KHUH WKH DPELHQW KXPLGLW\ LV EHORZ ��� RU RYHU ����
�:KHUH WKHUH LV DQ\ FRUURVLYH RU LQIODPPDEOH JDV�
�:KHUH WKHUH LV H[FHVVLYH GXVW� VDOLQH DLU� RU PHWDO SRZGHU�
�:KHUH WKH 3& LV DIIHFWHG E\ YLEUDWLRQ RU VKRFN�
�:KHUH DQ\ ZDWHU� RLO� RU FKHPLFDO PD\ VSODVK RQ WKH 3&�

2SHUDWLQJ (QYLURQPHQW 3UHFDXWLRQV �
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&DXWLRQ 7KH RSHUDWLQJ HQYLURQPHQW RI WKH 3& 6\VWHP FDQ KDYH D ODUJH HIIHFW RQ WKH ORQ�
JHYLW\ DQG UHOLDELOLW\ RI WKH V\VWHP� ,PSURSHU RSHUDWLQJ HQYLURQPHQWV FDQ OHDG WR
PDOIXQFWLRQ� IDLOXUH� DQG RWKHU XQIRUHVHHDEOH SUREOHPV ZLWK WKH 3& 6\VWHP� %H
VXUH WKDW WKH RSHUDWLQJ HQYLURQPHQW LV ZLWKLQ WKH VSHFLILHG FRQGLWLRQV DW LQVWDOOD�
WLRQ DQG UHPDLQV ZLWKLQ WKH VSHFLILHG FRQGLWLRQV GXULQJ WKH OLIH RI WKH V\VWHP�

� $SSOLFDWLRQ 3UHFDXWLRQV
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ XVLQJ WKH 3&�

:$51,1* )DLOXUH WR DELGH E\ WKH IROORZLQJ SUHFDXWLRQV FRXOG OHDG WR VHULRXV RU SRVVLEO\
IDWDO LQMXU\� $OZD\V KHHG WKHVH SUHFDXWLRQV�

� $OZD\V JURXQG WKH V\VWHP WR ��� W RU OHVV ZKHQ LQVWDOOLQJ WKH V\VWHP WR SUR�
WHFW DJDLQVW HOHFWULFDO VKRFN�

� $OZD\V WXUQ RII WKH SRZHU VXSSO\ WR WKH 3& EHIRUH DWWHPSWLQJ DQ\ RI WKH IROORZ�
LQJ� 3HUIRUPLQJ DQ\ RI WKH IROORZLQJ ZLWK WKH SRZHU VXSSO\ WXUQHG RQ PD\ OHDG
WR HOHFWULFDO VKRFN�
� 0RXQWLQJ RU UHPRYLQJ DQ\8QLWV �H�J�� ,�28QLWV� &388QLW� HWF�� RUPHPRU\
FDVVHWWHV�

� $VVHPEOLQJ DQ\ GHYLFHV RU UDFNV�
� &RQQHFWLQJ RU GLVFRQQHFWLQJ DQ\ FDEOHV RU ZLULQJ�

&DXWLRQ )DLOXUH WR DELGH E\ WKH IROORZLQJ SUHFDXWLRQV FRXOG OHDG WR IDXOW\ RSHUDWLRQ RU WKH
3& RU WKH V\VWHP RU FRXOG GDPDJH WKH 3& RU 3& 8QLWV� $OZD\V KHHG WKHVH SUH�
FDXWLRQV�

� 8VH WKH 8QLWV RQO\ ZLWK WKH SRZHU VXSSOLHV DQG YROWDJHV VSHFLILHG LQ WKH RSHUD�
WLRQ PDQXDOV� 2WKHU SRZHU VXSSOLHV DQG YROWDJHV PD\ GDPDJH WKH 8QLWV�

� 7DNHPHDVXUHV WR VWDELOL]H WKH SRZHU VXSSO\ WR FRQIRUP WR WKH UDWHG VXSSO\ LI LW
LV QRW VWDEOH�

� 3URYLGH FLUFXLW EUHDNHUV DQG RWKHU VDIHW\ PHDVXUHV WR SURYLGH SURWHFWLRQ
DJDLQVW VKRUWV LQ H[WHUQDO ZLULQJ�

� 'R QRW DSSO\ YROWDJHV H[FHHGLQJ WKH UDWHG LQSXW YROWDJH WR ,QSXW 8QLWV� 7KH
,QSXW 8QLWV PD\ EH GHVWUR\HG�

� 'R QRW DSSO\ YROWDJHV H[FHHGLQJ WKH PD[LPXP VZLWFKLQJ FDSDFLW\ WR 2XWSXW
8QLWV� 7KH 2XWSXW 8QLWV PD\ EH GHVWUR\HG�

� $OZD\V GLVFRQQHFW WKH /* WHUPLQDO ZKHQ SHUIRUPLQJ ZLWKVWDQG YROWDJH WHVWV�
� ,QVWDOO DOO 8QLWV DFFRUGLQJ WR LQVWUXFWLRQV LQ WKH RSHUDWLRQ PDQXDOV� ,PSURSHU
LQVWDOODWLRQ PD\ FDXVH IDXOW\ RSHUDWLRQ�

� 3URYLGH SURSHU VKLHOGLQJ ZKHQ LQVWDOOLQJ LQ WKH IROORZLQJ ORFDWLRQV�
� /RFDWLRQV VXEMHFW WR VWDWLF HOHFWULFLW\ RU RWKHU VRXUFHV RI QRLVH�
� /RFDWLRQV VXEMHFW WR VWURQJ HOHFWURPDJQHWLF ILHOGV�
� /RFDWLRQV VXEMHFW WR SRVVLEOH H[SRVXUH WR UDGLDWLRQ�
� /RFDWLRQV QHDU WR SRZHU VXSSO\ OLQHV�

� %H VXUH WR WLJKWHQ %DFNSODQH VFUHZV� WHUPLQDO VFUHZV� DQG FDEOH FRQQHFWRU
VFUHZV VHFXUHO\�

� 'R QRW DWWHPSW WR WDNH DQ\ 8QLWV DSDUW� WR UHSDLU DQ\ 8QLWV� RU WR PRGLI\ DQ\
8QLWV LQ DQ\ ZD\�

&DXWLRQ 7KH IROORZLQJ SUHFDXWLRQV DUH QHFHVVDU\ WR HQVXUH WKH JHQHUDO VDIHW\ RI WKH V\V�
WHP� $OZD\V KHHG WKHVH SUHFDXWLRQV�

� 3URYLGH GRXEOH VDIHW\ PHFKDQLVPV WR KDQGOH LQFRUUHFW VLJQDOV WKDW FDQ EH
JHQHUDWHG E\ EURNHQ VLJQDO OLQHV RU PRPHQWDU\ SRZHU LQWHUUXSWLRQV�

� 3URYLGH H[WHUQDO LQWHUORFN FLUFXLWV� OLPLW FLUFXLWV� DQG RWKHU VDIHW\ FLUFXLWV LQ
DGGLWLRQ WR DQ\ SURYLGHG ZLWKLQ WKH 3& WR HQVXUH VDIHW\�

$SSOLFDWLRQ 3UHFDXWLRQV �
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� /HDYH WKH VWLFNHUV DWWDFKHG WR WKH FLUFXODWLRQ KROHV RQ8QLWVZKHQZLULQJ WR SUH�
YHQW ZLUH FOLSSLQJV IURP HQWHULQJ WKH 8QLWV� 5HPRYH WKH VWLFNHU DIWHU FRPSOHW�
LQJ DOO ZLULQJ DQG EHIRUH WXUQLQJ RQ WKH 8QLWV WR SUHYHQW LW IURP RYHUKHDWLQJ�

� &RQIRUPDQFH WR (& 'LUHFWLYHV
2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ LQVWDOOLQJ WKH&���+;�+*�+(3&V WKDW
FRQIRUP WR WKH (& 'LUHFWLYHV�
3URYLGH UHLQIRUFHG LQVXODWLRQ RU GRXEOH LQVXODWLRQ IRU WKH '& SRZHU VRXUFH FRQ�
QHFWHG WR WKH '& ,�2 8QLW DQG IRU WKH 3RZHU 6XSSO\ 8QLW�
8VH D VHSDUDWH SRZHU VRXUFH IRU WKH '& ,�28QLW IURP WKH H[WHUQDO SRZHU VXSSO\
IRU WKH 5HOD\ 2XWSXW 8QLW�

&RQIRUPDQFH WR (& 'LUHFWLYHV �
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,QWURGXFWLRQ

7KLV VHFWLRQ JLYHV D EULHI RYHUYLHZ RI WKH KLVWRU\ RI 3URJUDPPDEOH &RQWUROOHUV DQG H[SODLQV WHUPV FRPPRQO\ XVHG LQ ODGGHU�
GLDJUDP SURJUDPPLQJ� ,W DOVR SURYLGHV DQ RYHUYLHZ RI WKH SURFHVV RI SURJUDPPLQJ DQG RSHUDWLQJ D 3& DQG H[SODLQV EDVLF
WHUPLQRORJ\ XVHGZLWK205213&V�'HVFULSWLRQV RI SHULSKHUDO GHYLFHV XVHGZLWK WKH&���+;�+*�+(3&V� D WDEOH RI RWKHU
PDQXDOV DYDLODEOH WR XVH ZLWK WKLV PDQXDO IRU VSHFLDO 3& DSSOLFDWLRQV� DQG D GHVFULSWLRQ RI WKH QHZ IHDWXUHV RI WKH &���+;�
+*�+( 3&V DUH DOVR SURYLGHG�

��� 2YHUYLHZ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7KH 2ULJLQV RI 3& /RJLF �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3& 7HUPLQRORJ\ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 20521 3URGXFW 7HUPLQRORJ\ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2YHUYLHZ RI 3& 2SHUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3HULSKHUDO 'HYLFHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� $YDLODEOH 0DQXDOV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &���+;�+*�+( )HDWXUHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� =(�YHUVLRQ &���+;�+*�+( ,PSURYHPHQWV �� � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &���+6 DQG &���+;�+*�+( &DSDELOLWLHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3URJUDP &RPSDWLELOLW\ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 2YHUYLHZ
$ 3& �3URJUDPPDEOH &RQWUROOHU� LV EDVLFDOO\ D &38 �&HQWUDO 3URFHVVLQJ 8QLW�
FRQWDLQLQJ D SURJUDP DQG FRQQHFWHG WR LQSXW DQG RXWSXW �,�2� GHYLFHV� 7KH SUR�
JUDP FRQWUROV WKH 3& VR WKDW ZKHQ DQ LQSXW VLJQDO IURPDQ LQSXW GHYLFH WXUQV21�
WKH DSSURSULDWH UHVSRQVH LV PDGH� 7KH UHVSRQVH QRUPDOO\ LQYROYHV WXUQLQJ 21
DQ RXWSXW VLJQDO WR VRPH VRUW RI RXWSXW GHYLFH� 7KH LQSXW GHYLFHV FRXOG EH SKRWR�
HOHFWULF VHQVRUV� SXVKEXWWRQV RQ FRQWURO SDQHOV� OLPLW VZLWFKHV� RU DQ\ RWKHU GH�
YLFH WKDW FDQ SURGXFH D VLJQDO WKDW FDQ EH LQSXW LQWR WKH 3&� 7KH RXWSXW GHYLFHV
FRXOG EH VROHQRLGV� VZLWFKHV DFWLYDWLQJ LQGLFDWRU ODPSV� UHOD\V WXUQLQJ RQ PR�
WRUV� RU DQ\ RWKHU GHYLFHV WKDW FDQ EH DFWLYDWHG E\ VLJQDOV RXWSXW IURP WKH 3&�

)RU H[DPSOH� D VHQVRU GHWHFWLQJ D SDVVLQJ SURGXFW WXUQV 21 DQ LQSXW WR WKH 3&�
7KH 3& UHVSRQGV E\ WXUQLQJ 21 DQ RXWSXW WKDW DFWLYDWHV D SXVKHU WKDW SXVKHV
WKH SURGXFW RQWR DQRWKHU FRQYH\RU IRU IXUWKHU SURFHVVLQJ� $QRWKHU VHQVRU� SRVL�
WLRQHG KLJKHU WKDQ WKH ILUVW� WXUQV 21 D GLIIHUHQW LQSXW WR LQGLFDWH WKDW WKH SURGXFW
LV WRR WDOO� 7KH 3& UHVSRQGV E\ WXUQLQJ RQ DQRWKHU SXVKHU SRVLWLRQHG EHIRUH WKH
SXVKHU PHQWLRQHG DERYH WR SXVK WKH WRR�WDOO SURGXFW LQWR D UHMHFWLRQ ER[�

$OWKRXJK WKLV H[DPSOH LQYROYHV RQO\ WZR LQSXWV DQG WZR RXWSXWV� LW LV W\SLFDO RI WKH
W\SH RI FRQWURO RSHUDWLRQ WKDW 3&V FDQ DFKLHYH� $FWXDOO\ HYHQ WKLV H[DPSOH LV
PXFK PRUH FRPSOH[ WKDQ LW PD\ DW ILUVW DSSHDU EHFDXVH RI WKH WLPLQJ WKDW ZRXOG
EH UHTXLUHG� L�H�� ´+RZ GRHV WKH 3& NQRZ ZKHQ WR DFWLYDWH HDFK SXVKHU"µ 0XFK
PRUH FRPSOLFDWHG RSHUDWLRQV� KRZHYHU� DUH DOVR SRVVLEOH� 7KH SUREOHP LV KRZ
WR JHW WKH GHVLUHG FRQWURO VLJQDOV IURP DYDLODEOH LQSXWV DW DSSURSULDWH WLPHV�

7R DFKLHYH SURSHU FRQWURO� WKH &���+;�+*�+( 3&V XVH D IRUP RI 3& ORJLF
FDOOHG ODGGHU�GLDJUDP SURJUDPPLQJ� 7KLV PDQXDO LV ZULWWHQ WR H[SODLQ ODGGHU�
GLDJUDP SURJUDPPLQJ DQG WR SUHSDUH WKH UHDGHU WR SURJUDP DQG RSHUDWH WKH
3&�

��� 7KH 2ULJLQV RI 3& /RJLF
3&V KLVWRULFDOO\ RULJLQDWH LQ UHOD\�EDVHG FRQWURO V\VWHPV� $QG DOWKRXJK WKH LQWH�
JUDWHG FLUFXLWV DQG LQWHUQDO ORJLF RI WKH 3& KDYH WDNHQ WKH SODFH RI WKH GLVFUHWH
UHOD\V� WLPHUV� FRXQWHUV� DQG RWKHU VXFK GHYLFHV� DFWXDO 3& RSHUDWLRQ SURFHHGV
DV LI WKRVH GLVFUHWH GHYLFHV ZHUH VWLOO LQ SODFH� 3& FRQWURO� KRZHYHU� DOVR SUR�
YLGHV FRPSXWHU FDSDELOLWLHV DQG DFFXUDF\ WR DFKLHYH D JUHDW GHDO PRUH IOH[LELOLW\
DQG UHOLDELOLW\ WKDQ LV SRVVLEOH ZLWK UHOD\V�

7KH V\PEROV DQG RWKHU FRQWURO FRQFHSWV XVHG WR GHVFULEH 3& RSHUDWLRQ DOVR
FRPH IURP UHOD\�EDVHG FRQWURO DQG IRUP WKH EDVLV RI WKH ODGGHU�GLDJUDP SUR�
JUDPPLQJ PHWKRG� 0RVW RI WKH WHUPV XVHG WR GHVFULEH WKHVH V\PEROV DQG FRQ�
FHSWV� KRZHYHU� KDYH FRPH LQ IURP FRPSXWHU WHUPLQRORJ\�

5HOD\ YV� 3& 7HUPLQRORJ\ 7KH WHUPLQRORJ\ XVHG WKURXJKRXW WKLV PDQXDO LV VRPHZKDW GLIIHUHQW IURP UHOD\
WHUPLQRORJ\� EXW WKH FRQFHSWV DUH WKH VDPH�

7KH IROORZLQJ WDEOH VKRZV WKH UHODWLRQVKLS EHWZHHQ UHOD\ WHUPV DQG WKH 3&
WHUPV XVHG IRU 20521 3&V�

5HOD\ WHUP 3& HTXLYDOHQW
FRQWDFW LQSXW RU FRQGLWLRQ
FRLO RXWSXW RU ZRUN ELW
12 UHOD\ QRUPDOO\ RSHQ FRQGLWLRQ
1& UHOD\ QRUPDOO\ FORVHG FRQGLWLRQ

7KH 2ULJLQV RI 3& /RJLF 6HFWLRQ ���
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$FWXDOO\ WKHUH LV QRW D WRWDO HTXLYDOHQFH EHWZHHQ WKHVH WHUPV� 7KH WHUP FRQGL�
WLRQ LV RQO\ XVHG WR GHVFULEH ODGGHU GLDJUDP SURJUDPV LQ JHQHUDO DQG LV VSHFLIL�
FDOO\ HTXLYDOHQW WR RQH RI FHUWDLQ VHW RI EDVLF LQVWUXFWLRQV� 7KH WHUPV LQSXW DQG
RXWSXW DUH QRW XVHG LQ SURJUDPPLQJ SHU VH� H[FHSW LQ UHIHUHQFH WR ,�2 ELWV WKDW
DUH DVVLJQHG WR LQSXW DQG RXWSXW VLJQDOV FRPLQJ LQWR DQG OHDYLQJ WKH 3&� 1RU�
PDOO\ RSHQ FRQGLWLRQV DQG QRUPDOO\ FORVHG FRQGLWLRQV DUH H[SODLQHG LQ ��� %DVLF
/DGGHU 'LDJUDPV�

��� 3& 7HUPLQRORJ\
$OWKRXJK DOVR SURYLGHG LQ WKH *ORVVDU\ DW WKH EDFN RI WKLV PDQXDO� WKH IROORZLQJ
WHUPV DUH FUXFLDO WR XQGHUVWDQGLQJ 3& RSHUDWLRQ DQG DUH WKXV H[SODLQHG KHUH�

3& %HFDXVH WKH &���+;�+*�+(3&V DUH 5DFN 3&V� WKHUH LV QR RQH SURGXFW WKDW LV
D &���+;�+*�+( 3&� 7KDW LV ZK\ ZH WDON DERXW WKH FRQILJXUDWLRQ RI WKH 3&�
EHFDXVH D 3& LV D FRQILJXUDWLRQ RI VPDOOHU 8QLWV�

7R KDYH D IXQFWLRQDO 3&� \RX ZRXOG QHHG WR KDYH D &38 5DFN ZLWK DW OHDVW RQH
8QLWPRXQWHG WR LW WKDW SURYLGHV ,�2 SRLQWV�:KHQZH UHIHU WR WKH3&� KRZHYHU� ZH
DUH JHQHUDOO\ WDONLQJ DERXW WKH&388QLW DQG DOO RI WKH8QLWV GLUHFWO\ FRQWUROOHG E\
LW WKURXJK WKH SURJUDP� 7KLV GRHV QRW LQFOXGH WKH ,�2 GHYLFHV FRQQHFWHG WR 3&
LQSXWV DQG RXWSXWV�

,I \RX DUH QRW IDPLOLDU ZLWK WKH WHUPV XVHG DERYH WR GHVFULEH D 3&� UHIHU WR 6HF�
WLRQ � +DUGZDUH &RQVLGHUDWLRQV IRU H[SODQDWLRQV�

,QSXWV DQG 2XWSXWV $ GHYLFH FRQQHFWHG WR WKH 3& WKDW VHQGV D VLJQDO WR WKH 3& LV FDOOHG DQ LQSXW
GHYLFH� WKH VLJQDO LW VHQGV LV FDOOHG DQ LQSXW VLJQDO� $ VLJQDO HQWHUV WKH 3&
WKURXJK WHUPLQDOV RU WKURXJK SLQV RQ D FRQQHFWRU RQ D 8QLW� 7KH SODFH ZKHUH D
VLJQDO HQWHUV WKH 3& LV FDOOHG DQ LQSXW SRLQW� 7KLV LQSXW SRLQW LV DOORFDWHG D ORFD�
WLRQ LQ PHPRU\ WKDW UHIOHFWV LWV VWDWXV� L�H�� HLWKHU 21 RU 2))� 7KLV PHPRU\ ORFD�
WLRQ LV FDOOHG DQ LQSXW ELW� 7KH&388QLW� LQ LWV QRUPDO SURFHVVLQJ F\FOH�PRQLWRUV
WKH VWDWXV RI DOO LQSXW SRLQWV DQG WXUQV 21 RU 2)) FRUUHVSRQGLQJ LQSXW ELWV DF�
FRUGLQJO\�

7KHUH DUH DOVR RXWSXW ELWV LQ PHPRU\ WKDW DUH DOORFDWHG WR RXWSXW SRLQWV RQ
8QLWV WKURXJK ZKLFK RXWSXW VLJQDOV DUH VHQW WR RXWSXW GHYLFHV� L�H�� DQ RXWSXW
ELW LV WXUQHG21 WR VHQG D VLJQDO WR DQ RXWSXW GHYLFH WKURXJK DQ RXWSXW SRLQW� 7KH
&38 8QLW SHULRGLFDOO\ WXUQV RXWSXW SRLQWV 21 RU 2)) DFFRUGLQJ WR WKH VWDWXV RI
WKH RXWSXW ELWV�

7KHVH WHUPV DUH XVHG ZKHQ GHVFULELQJ GLIIHUHQW DVSHFWV RI 3& RSHUDWLRQ�:KHQ
SURJUDPPLQJ� RQH LV FRQFHUQHG ZLWK ZKDW LQIRUPDWLRQ LV KHOG LQ PHPRU\� DQG VR
,�2 ELWV DUH UHIHUUHG WR� :KHQ WDONLQJ DERXW WKH 8QLWV WKDW FRQQHFW WKH 3& WR WKH
FRQWUROOHG V\VWHP DQG WKH SODFHV RQ WKHVH 8QLWV ZKHUH VLJQDOV HQWHU DQG OHDYH
WKH 3&� ,�2 SRLQWV DUH UHIHUUHG WR� :KHQ ZLULQJ WKHVH ,�2 SRLQWV� WKH SK\VLFDO
FRXQWHUSDUWV RI WKH ,�2 SRLQWV� HLWKHU WHUPLQDOV RU FRQQHFWRU SLQV� DUH UHIHUUHG WR�
:KHQ WDONLQJ DERXW WKH VLJQDOV WKDW HQWHU RU OHDYH WKH 3&� RQH UHIHUV WR LQSXW
VLJQDOV DQG RXWSXW VLJQDOV� RU VRPHWLPHV MXVW LQSXWV DQG RXWSXWV� ,W DOO GHSHQGV
RQ ZKDW DVSHFW RI 3& RSHUDWLRQ LV EHLQJ WDONHG DERXW�

7KH &RQWURO 6\VWHP LQFOXGHV WKH 3& DQG DOO ,�2 GHYLFHV LW XVHV WR FRQWURO DQ H[�
WHUQDO V\VWHP� $ VHQVRU WKDW SURYLGHV LQIRUPDWLRQ WR DFKLHYH FRQWURO LV DQ LQSXW
GHYLFH WKDW LV FOHDUO\ SDUW RI WKH &RQWURO 6\VWHP� 7KH FRQWUROOHG V\VWHP LV WKH
H[WHUQDO V\VWHP WKDW LV EHLQJ FRQWUROOHG E\ WKH 3& SURJUDP WKURXJK WKHVH ,�2
GHYLFHV� ,�2 GHYLFHV FDQ VRPHWLPHV EH FRQVLGHUHG SDUW RI WKH FRQWUROOHG V\V�
WHP� H�J�� D PRWRU XVHG WR GULYH D FRQYH\RU EHOW�

&RQWUROOHG 6\VWHP DQG
&RQWURO 6\VWHP

3& 7HUPLQRORJ\ 6HFWLRQ ���
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��� 20521 3URGXFW 7HUPLQRORJ\
20521 SURGXFWV DUH GLYLGHG LQWR VHYHUDO IXQFWLRQDO JURXSV WKDW KDYH JHQHULF
QDPHV� $SSHQGL[ $ 6WDQGDUG 0RGHOV OLVW SURGXFWV DFFRUGLQJ WR WKHVH JURXSV�
7KH WHUP8QLW LV XVHG WR UHIHU WR DOO RI WKH 205213& SURGXFWV� $OWKRXJK D 8QLW
LV DQ\ RQH RI WKH EXLOGLQJ EORFNV WKDW JRHV WRJHWKHU WR IRUP D &���+;�+*�+(
3&� LWVPHDQLQJ LV JHQHUDOO\� EXW QRW DOZD\V� OLPLWHG LQ FRQWH[W WR UHIHU WR WKH8QLWV
WKDW DUHPRXQWHG WR D 5DFN� 0RVW� EXW QRW DOO� RI WKHVH SURGXFWV KDYH QDPHV WKDW
HQG ZLWK WKH ZRUG 8QLW�
7KH ODUJHVW JURXS RI 20521 SURGXFWV LV WKH ,�2 8QLWV� 7KHVH LQFOXGH DOO RI WKH
5DFN�PRXQWLQJ 8QLWV WKDW SURYLGH QRQ�GHGLFDWHG LQSXW RU RXWSXW SRLQWV IRU JHQ�
HUDO XVH� ,�2 8QLWV FRPH ZLWK D YDULHW\ RI SRLQW FRQQHFWLRQV DQG VSHFLILFDWLRQV�
+LJK�GHQVLW\ ,�2 8QLWV DUH GHVLJQHG WR SURYLGH KLJK�GHQVLW\ ,�2 FDSDELOLW\ DQG
LQFOXGH *URXS � +LJK�GHQVLW\ ,�2 8QLWV DQG 6SHFLDO ,�2 +LJK�GHQVLW\ ,�2 8QLWV�
6SHFLDO ,�2 8QLWV DUH GHGLFDWHG 8QLWV WKDW DUH GHVLJQHG WRPHHW VSHFLILF QHHGV�
7KHVH LQFOXGH VRPH RI WKH +LJK�GHQVLW\ ,�2 8QLWV� 3RVLWLRQ &RQWURO 8QLWV� +LJK�
VSHHG &RXQWHU 8QLWV� DQG $QDORJ ,�2 8QLWV�
/LQN 8QLWV DUH XVHG WR FUHDWH /LQN 6\VWHPV WKDW OLQN PRUH WKDQ RQH 3& RU OLQN D
VLQJOH 3& WR UHPRWH ,�2 SRLQWV� /LQN 8QLWV LQFOXGH 5HPRWH ,�2 8QLWV� 3& /LQN
8QLWV� +RVW /LQN 8QLWV� 6<60$& 1(7 /LQN 8QLWV� DQG 6<60$& /,1. 8QLWV�
2WKHU SURGXFW JURXSV LQFOXGH 3URJUDPPLQJ 'HYLFHV� 3HULSKHUDO 'HYLFHV�
DQG ',1 5DLO 3URGXFWV�

��� 2YHUYLHZ RI 3& 2SHUDWLRQ
7KH IROORZLQJ DUH WKH EDVLF VWHSV LQYROYHG LQ SURJUDPPLQJ DQG RSHUDWLQJ D
&���+;�+*�+( 3&� $VVXPLQJ \RX KDYH DOUHDG\ SXUFKDVHG RQH RU PRUH RI
WKHVH 3&V� \RX PXVW KDYH D UHDVRQDEOH LGHD RI WKH UHTXLUHG LQIRUPDWLRQ IRU
VWHSV RQH DQG WZR� ZKLFK DUH GLVFXVVHG EULHIO\ EHORZ� 7KLV PDQXDO LV ZULWWHQ WR
H[SODLQ VWHSV WKUHH WKURXJK VL[� HLJKW� DQG QLQH� 7KH UHOHYDQW VHFWLRQV RI WKLV
PDQXDO WKDW SURYLGH PRUH LQIRUPDWLRQ DUH OLVWHG ZLWK HDFK RI WKHVH VWHSV�

�� �� ���� �� 'HWHUPLQH ZKDW WKH FRQWUROOHG V\VWHP PXVW GR� LQ ZKDW RUGHU� DQG DW ZKDW
WLPHV�

�� 'HWHUPLQH ZKDW 5DFNV DQG ZKDW 8QLWV ZLOO EH UHTXLUHG� 5HIHU WR WKH
&���+;�+*�+( 3& ,QVWDOODWLRQ *XLGH� ,I D /LQN 6\VWHP LV UHTXLUHG� UHIHU WR
WKH DSSURSULDWH 6\VWHP 0DQXDO�

�� 2Q SDSHU� DVVLJQ DOO LQSXW DQG RXWSXW GHYLFHV WR ,�2 SRLQWV RQ 8QLWV DQG GH�
WHUPLQHZKLFK ,�2 ELWVZLOO EH DOORFDWHG WR HDFK� ,I WKH 3& LQFOXGHV 6SHFLDO ,�2
8QLWV RU /LQN 6\VWHPV� UHIHU WR WKH LQGLYLGXDO 2SHUDWLRQ 0DQXDOV RU 6\VWHP
0DQXDOV IRU GHWDLOV RQ ,�2 ELW DOORFDWLRQ� �6HFWLRQ � 0HPRU\ $UHDV�

�� 8VLQJ UHOD\ ODGGHU V\PEROV� ZULWH D SURJUDP WKDW UHSUHVHQWV WKH VHTXHQFH
RI UHTXLUHG RSHUDWLRQV DQG WKHLU LQWHU�UHODWLRQVKLSV� %H VXUH WR DOVR SURJUDP
DSSURSULDWH UHVSRQVHV IRU DOO SRVVLEOH HPHUJHQF\ VLWXDWLRQV� �6HFWLRQ �
:ULWLQJ DQG ,QSXWWLQJ WKH 3URJUDP� 6HFWLRQ � ,QVWUXFWLRQ 6HW� 6HFWLRQ � 3UR�
JUDP ([HFXWLRQ 7LPLQJ�

�� ,QSXW WKH SURJUDP DQG DOO UHTXLUHG RSHUDWLQJ SDUDPHWHUV LQWR WKH 3&� �6HF�
WLRQ ��� ,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP��

�� 'HEXJ WKH SURJUDP� ILUVW WR HOLPLQDWH DQ\ V\QWD[ HUURUV� DQG WKHQ WR ILQG H[�
HFXWLRQ HUURUV� �6HFWLRQ ��� ,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3UR�
JUDP� 6HFWLRQ � 3URJUDP 0RQLWRULQJ DQG ([HFXWLRQ� DQG 6HFWLRQ �
7URXEOHVKRRWLQJ�

�� :LUH WKH 3& WR WKH FRQWUROOHG V\VWHP� 7KLV VWHS FDQ DFWXDOO\ EH VWDUWHG DV
VRRQ DV VWHS � KDV EHHQ FRPSOHWHG� 5HIHU WR WKH&���+;�+*�+(3& ,QVWDO�
ODWLRQ *XLGH DQG WR 2SHUDWLRQ 0DQXDOV DQG 6\VWHP 0DQXDOV IRU GHWDLOV RQ
LQGLYLGXDO 8QLWV�

2YHUYLHZ RI 3& 2SHUDWLRQ 6HFWLRQ ���
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�� 7HVW WKH SURJUDP LQ DQ DFWXDO FRQWURO VLWXDWLRQ DQG FDUU\ RXW ILQH WXQLQJ DV
UHTXLUHG� �6HFWLRQ � 3URJUDP 0RQLWRULQJ DQG ([HFXWLRQ DQG 6HFWLRQ �
7URXEOHVKRRWLQJ�

�� 5HFRUG WZR FRSLHV RI WKH ILQLVKHG SURJUDPRQPDVWHUV DQG VWRUH WKHPVDIHO\
LQ GLIIHUHQW ORFDWLRQV� �6HFWLRQ ��� ,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH
3URJUDP�

&RQWURO 6\VWHP 'HVLJQ 'HVLJQLQJ WKH &RQWURO 6\VWHP LV WKH ILUVW VWHS LQ DXWRPDWLQJ DQ\ SURFHVV� $ 3&
FDQ EH SURJUDPPHG DQG RSHUDWHG RQO\ DIWHU WKH RYHUDOO &RQWURO 6\VWHP LV IXOO\
XQGHUVWRRG� 'HVLJQLQJ WKH &RQWURO 6\VWHP UHTXLUHV� ILUVW RI DOO� D WKRURXJK XQ�
GHUVWDQGLQJ RI WKH V\VWHP WKDW LV WR EH FRQWUROOHG� 7KH ILUVW VWHS LQ GHVLJQLQJ D
&RQWURO 6\VWHP LV WKXV GHWHUPLQLQJ WKH UHTXLUHPHQWV RI WKH FRQWUROOHG V\VWHP�

,QSXW�2XWSXW 5HTXLUHPHQWV 7KH ILUVW WKLQJ WKDW PXVW EH DVVHVVHG LV WKH QXPEHU RI LQSXW DQG RXWSXW SRLQWV
WKDW WKH FRQWUROOHG V\VWHP ZLOO UHTXLUH� 7KLV LV GRQH E\ LGHQWLI\LQJ HDFK GHYLFH
WKDW LV WR VHQG DQ LQSXW VLJQDO WR WKH 3& RU ZKLFK LV WR UHFHLYH DQ RXWSXW VLJQDO
IURP WKH 3&� .HHS LQ PLQG WKDW WKH QXPEHU RI ,�2 SRLQWV DYDLODEOH GHSHQGV RQ
WKH FRQILJXUDWLRQ RI WKH 3&� 5HIHU WR ��� ,5 $UHD IRU GHWDLOV RQ ,�2 FDSDFLW\ DQG
WKH DOORFDWLRQ RI ,�2 ELWV WR ,�2 SRLQWV�

1H[W� GHWHUPLQH WKH VHTXHQFH LQ ZKLFK FRQWURO RSHUDWLRQV DUH WR RFFXU DQG WKH
UHODWLYH WLPLQJ RI WKH RSHUDWLRQV� ,GHQWLI\ WKH SK\VLFDO UHODWLRQVKLSV EHWZHHQ WKH
,�2 GHYLFHV DV ZHOO DV WKH NLQGV RI UHVSRQVHV WKDW VKRXOG RFFXU EHWZHHQ WKHP�
)RU LQVWDQFH� D SKRWRHOHFWULF VZLWFK PLJKW EH IXQFWLRQDOO\ WLHG WR D PRWRU E\ ZD\
RI D FRXQWHU ZLWKLQ WKH 3&� :KHQ WKH 3& UHFHLYHV DQ LQSXW IURP D VWDUW VZLWFK� LW
FRXOG VWDUW WKH PRWRU� 7KH 3& FRXOG WKHQ VWRS WKH PRWRU ZKHQ WKH FRXQWHU KDV
UHFHLYHG D VSHFLILHG QXPEHU RI LQSXW VLJQDOV IURP WKH SKRWRHOHFWULF VZLWFK�
(DFK RI WKH UHODWHG WDVNVPXVW EH VLPLODUO\ GHWHUPLQHG� IURP WKH EHJLQQLQJ RI WKH
FRQWURO RSHUDWLRQ WR WKH HQG�

8QLW 5HTXLUHPHQWV 7KH DFWXDO 8QLWV WKDW ZLOO EH PRXQWHG RU FRQQHFWHG WR 3& 5DFNV PXVW EH GHWHU�
PLQHG DFFRUGLQJ WR WKH UHTXLUHPHQWV RI WKH ,�2 GHYLFHV� $FWXDO KDUGZDUH VSHFLIL�
FDWLRQV� VXFK DV YROWDJH DQG FXUUHQW OHYHOV� DV ZHOO DV IXQFWLRQDO FRQVLGHUDWLRQV�
VXFK DV WKRVH WKDW UHTXLUH 6SHFLDO ,�2 8QLWV RU /LQN 6\VWHPVZLOO QHHG WR EH FRQ�
VLGHUHG� ,Q PDQ\ FDVHV� 6SHFLDO ,�2 8QLWV� ,QWHOOLJHQW ,�2 8QLWV� RU /LQN 6\VWHPV
FDQ JUHDWO\ UHGXFH WKH SURJUDPPLQJ EXUGHQ� 'HWDLOV RQ WKHVH 8QLWV DQG /LQN
6\VWHPV DUH DYDLODEOH LQ DSSURSULDWH2SHUDWLRQ 0DQXDOV DQG 6\VWHP 0DQXDOV�
2QFH WKH HQWLUH &RQWURO 6\VWHP KDV EHHQ GHVLJQHG� WKH WDVN RI SURJUDPPLQJ�
GHEXJJLQJ� DQG RSHUDWLRQ DV GHVFULEHG LQ WKH UHPDLQLQJ VHFWLRQV RI WKLV PDQXDO
FDQ EHJLQ�

��� 3HULSKHUDO 'HYLFHV
7KH IROORZLQJ SHULSKHUDO GHYLFHV FDQ EH XVHG LQ SURJUDPPLQJ� HLWKHU WR LQSXW�
GHEXJ�PRQLWRU WKH 3& SURJUDP RU WR LQWHUIDFH WKH 3& WR H[WHUQDO GHYLFHV WR RXW�
SXW WKH SURJUDP RU PHPRU\ DUHD GDWD� 0RGHO QXPEHUV IRU DOO GHYLFHV OLVWHG EH�
ORZ DUH SURYLGHG LQ$SSHQGL[ $ 6WDQGDUG0RGHOV� 20521SURGXFW QDPHV KDYH
EHHQ SODFHG LQ EROG ZKHQ LQWURGXFHG LQ WKH IROORZLQJ GHVFULSWLRQV�

3URJUDPPLQJ &RQVROH $ 3URJUDPPLQJ &RQVROH LV WKH VLPSOHVW IRUP RI SURJUDPPLQJ GHYLFH IRU 20�
521 3&V� $OO 3URJUDPPLQJ &RQVROHV DUH FRQQHFWHG GLUHFWO\ WR WKH &38 8QLW
ZLWKRXW UHTXLULQJ D VHSDUDWH LQWHUIDFH�

7KH 6<60$&�&37 6XSSRUW 6RIWZDUH LV WKH RQO\ VXSSRUW VRIWZDUH FXUUHQWO\
FRPSDWLEOH ZLWK WKH &���+;�+*�+( 3&V� 7KLV VRIWZDUH LV GHVLJQHG WR UXQ RQ
,%0 3&�$7 RU FRPSDWLEOHV DQG DOORZV \RX WR SHUIRUP DOO WKH RSHUDWLRQV RI WKH
3URJUDPPLQJ &RQVROH DV ZHOO DV PDQ\ DGGLWLRQDO RQHV� 3& SURJUDPV FDQ EH
ZULWWHQ RQ�VFUHHQ LQ ODGGHU�GLDJUDP IRUP DV ZHOO DV LQ PQHPRQLF IRUP� $V WKH
SURJUDP LV ZULWWHQ� LW LV GLVSOD\HG RQ D GLVSOD\� PDNLQJ FRQILUPDWLRQ DQG PRGLIL�

6HTXHQFH� 7LPLQJ� DQG
5HODWLRQVKLSV

6<60$&�&37 6XSSRUW
6RIWZDUH

3HULSKHUDO 'HYLFHV 6HFWLRQ ���



�

FDWLRQ TXLFN DQG HDV\� 6\QWD[ FKHFNV PD\ DOVR EH SHUIRUPHG RQ WKH SURJUDPV
EHIRUH WKH\ DUH GRZQORDGHG WR WKH 3&�

7KH 6<60$&�&37 6XSSRUW 6RIWZDUH GRHV QRW VXSSRUW DQ\ RI WKH RULJLQDO
&���+;�+*�+( &38 8QLWV DW SUHVHQW�

��� $YDLODEOH 0DQXDOV
7KH IROORZLQJ WDEOH OLVWV RWKHU PDQXDOV WKDW PD\ EH UHTXLUHG WR SURJUDP DQG�RU
RSHUDWH WKH &���+;�+*�+( 3&V�2SHUDWLRQ0DQXDOV DQG�RU2SHUDWLRQ *XLGHV
DUH DOVR SURYLGHG ZLWK LQGLYLGXDO 8QLWV DQG DUH UHTXLUHG IRU ZLULQJ DQG RWKHU
VSHFLILFDWLRQV�

1DPH &DW� 1R� &RQWHQWV
6<60$&�&37 6XSSRUW 6RIWZDUH 4XLFN 6WDUW
*XLGH DQG 8VHU 0DQXDO

:���
:���

3URJUDPPLQJ SURFHGXUHV IRU XVLQJ WKH
6<60$&�&37 6XSSRUW 6RIWZDUH

'DWD $FFHVV &RQVROH 2SHUDWLRQ *XLGH :��� 'DWD DUHD PRQLWRULQJ DQG GDWD PRGLILFDWLRQ
SURFHGXUHV IRU WKH 'DWD $FFHVV &RQVROH

3RVLWLRQ &RQWURO 8QLW 2SHUDWLRQ 0DQXDOV 1&���� :���
1&���� :���
1&���� :���

,QIRUPDWLRQ RQ 3RVLWLRQ &RQWURO 8QLW

+LJK�GHQVLW\ DQG 0XOWLSOH[ ,�2 8QLWV 2SHUDWLRQ
*XLGH

:��� ,QIRUPDWLRQ RQ WKH +LJK�GHQVLW\ ,�2 8QLWV�

$QDORJ ,�2 8QLWV 2SHUDWLRQ *XLGH :��� ,QIRUPDWLRQ RQ WKH &���+�$'��� DQG
&���+�'$��� $QDORJ ,�2 8QLWV

:��� ,QIRUPDWLRQ RQ WKH &���+�$'���� &���+�'$����
&����'$���� DQG &���+�0$'�� $QDORJ ,�2 8QLWV

$QDORJ ,QSXW 8QLW 2SHUDWLRQ 0DQXDO :��� ,QIRUPDWLRQ RQ WKH &���+�$'��� $QDORJ ,QSXW 8QLW
7HPSHUDWXUH 6HQVRU 8QLW 2SHUDWLRQ *XLGH :��� ,QIRUPDWLRQ RQ 7HPSHUDWXUH 6HQVRU 8QLW
7HPSHUDWXUH &RQWURO 8QLW 2SHUDWLRQ 0DQXDO :��� ,QIRUPDWLRQ RQ 7HPSHUDWXUH &RQWURO 8QLW
+LJK�VSHHG &RXQWHU 8QLW 2SHUDWLRQ 0DQXDO :��� ,QIRUPDWLRQ RQ +LJK�VSHHG &RXQWHU 8QLW
$6&,, 8QLW 2SHUDWLRQ 0DQXDO :��� ,QIRUPDWLRQ RQ $6&,, 8QLW
9RLFH 8QLW 2SHUDWLRQ 0DQXDO :��� ,QIRUPDWLRQ RQ 9RLFH 8QLW
,' 6HQVRU 8QLW 2SHUDWLRQ *XLGH :��� ,QIRUPDWLRQ RQ ,' 6HQVRU 8QLW
)X]]\ /RJLF 8QLW 2SHUDWLRQ 0DQXDO :��� ,QIRUPDWLRQ RQ )X]]\ /RJLF 8QLW
)X]]\ 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO :��� ,QIRUPDWLRQ RQ WKH )X]]\ 6XSSRUW 6RIWZDUH ZKLFK

VXSSRUWV WKH )X]]\ /RJLF 8QLWV
&DP 3RVLWLRQHU 8QLW 2SHUDWLRQ 0DQXDO :��� ,QIRUPDWLRQ RQ &DP 3RVLWLRQHU 8QLW
6<60$& 1(7 /LQN 8QLW 2SHUDWLRQ 0DQXDO :��� ,QIRUPDWLRQ RQ EXLOGLQJ D 6<60$& 1(7 /LQN

6\VWHP DQG WKXV FUHDWH DQ RSWLFDO /$1 LQWHJUDWLQJ
3&V ZLWK FRPSXWHUV DQG RWKHU SHULSKHUDO GHYLFHV

6<60$& /,1. 6\VWHP 0DQXDO :��� ,QIRUPDWLRQ RQ EXLOGLQJ D 6<60$& /,1. 6\VWHP WR
HQDEOH DXWRPDWLF GDWD WUDQVIHU� SURJUDPPLQJ� DQG
SURJUDPPHG GDWD WUDQVIHU EHWZHHQ WKH 3&V LQ WKH
6\VWHP

:LUHG 5HPRWH ,�2 6\VWHP 0DQXDO
�6<60$& %86�

:��� ,QIRUPDWLRQ RQ EXLOGLQJ D :LUHG 5HPRWH ,�2 6\VWHP
WR HQDEOH UHPRWH ,�2 FDSDELOLW\

2SWLFDO 5HPRWH ,�2 6\VWHP 0DQXDO
�6<60$& %86�

:��� ,QIRUPDWLRQ RQ EXLOGLQJ DQ 2SWLFDO 5HPRWH ,�2
6\VWHP WR HQDEOH UHPRWH ,�2 FDSDELOLW\

3& /LQN 6\VWHP 0DQXDO :��� ,QIRUPDWLRQ RQ EXLOGLQJ D 3& /LQN 6\VWHP WR
DXWRPDWLFDOO\ WUDQVIHU GDWD EHWZHHQ 3&V

+RVW /LQN 6\VWHP 0DQXDO
�6<60$& :$<�

:��� ,QIRUPDWLRQ RQ EXLOGLQJ D +RVW /LQN 6\VWHP WR
PDQDJH 3&V IURP D ¶KRVW· FRPSXWHU

&RQWUROOHU /LQN 2SHUDWLRQ 0DQXDO :��� ,QIRUPDWLRQ RQ EXLOGLQJ D 3& /LQN 6\VWHP WR
DXWRPDWLFDOO\�PDQXDOO\ WUDQVIHU GDWD EHWZHHQ 3&V

3& &DUG 8QLW 2SHUDWLRQ 0DQXDO :��� ,QIRUPDWLRQ RQ XVLQJ D 3& &DUG 8QLW WR XVH 3&
FDUGV�

$YDLODEOH 0DQXDOV 6HFWLRQ ���



�

1DPH &RQWHQWV&DW� 1R�
3,' &RQWURO 8QLW 2SHUDWLRQ 0DQXDO :��� ,QIRUPDWLRQ RQ 3,' &RQWURO 8QLW
+HDW�&RRO 7HPSHUDWXUH &RQWURO 8QLW 2SHUDWLRQ
0DQXDO

:��� ,QIRUPDWLRQ RQ +HDWLQJ DQG &RROLQJ 7HPSHUDWXUH
&RQWURO 8QLW

��� &���+;�+*�+( )HDWXUHV
7KH QHZ =(�YHUVLRQ &���+;�+*�+(�=( &38 8QLWV KDYH D ODUJHU LQVWUXFWLRQ
VHW WKDQ WKH RULJLQDO &���+;�+*�+( &38 8QLWV DQG LQVWUXFWLRQV DUH LGHQWLILHG
ZLWK ��GLJLW IXQFWLRQ FRGHV LQ WKH QHZ &38 8QLWV�

����� =(�YHUVLRQ &���+;�+*�+( ,PSURYHPHQWV

7KH IROORZLQJ WDEOH VKRZV WKH LQVWUXFWLRQV WKDW ZHUH DGGHG WR WKH =(�YHUVLRQ
&���+;�+*�+( &38 8QLWV�

,QVWUXFWLRQ
%LW &RQWURO
,QVWUXFWLRQV

%,7 7(67� 767����� DQG 7671�����

6SHFLDO
LQVWUXFWLRQV

(0 %$1. 75$16)(5� %;)5�����

,QSXW
& L

(TXDOLW\�  ������  /������  6������  6/�����S
&RPSDULVRQ
LQVWUXFWLRQV

,QHTXDOLW\� �!������ �!/������ �!6������ �!6/�����
LQVWUXFWLRQV

/HVV 7KDQ� ������� �/������ �6������ �6/�����
/HVV 7KDQ RU (TXDO� � ������ � /������ � 6������ � 6/�����
*UHDWHU 7KDQ� !������ !/������ !6������ !6/�����
*UHDWHU 7KDQ RU (TXDO� ! ������ ! /������ ! 6������ ! 6/�����

6\PERO 0DWK
L L

%LQDU\ $GGLWLRQ� ��������/�������&�������&/�����\
LQVWUXFWLRQV %&' $GGLWLRQ� �%������ �%/�������%&�������%&/�����

%LQDU\ 6XEWUDFWLRQ� ï������ ï/������ï&������ï&/�����
%&' 6XEWUDFWLRQ� ï%������ ï%/������ï%&������ï%&/�����
%LQDU\ 0XOWLSOLFDWLRQ� ������ /������8������8/�����
%&' 0XOWLSOLFDWLRQ� %������ %/�����
%LQDU\ 'LYLVLRQ� ������� �/�������8�������8/�����
%&' 'LYLVLRQ� �%������ �%/�����

7KH IROORZLQJ LPSURYHPHQWV KDYH DOVR EHHQ PDGH IRU WKH =(�YHUVLRQ &38
8QLWV�

� )XQFWLRQ FRGHV KDYH EHHQ FKDQJHG WR WKUHH GLJLWV VR WKDW DOPRVW DOO RI WKH LQ�
VWUXFWLRQV FDQ EH XVHG ZLWKRXW DOORFDWLQJ IXQFWLRQ FRGHV�

� 7KH 6<60$&�&37 6XSSRUW 6RIWZDUH FDQ EH XVHG WR JUHDWO\ LQFUHDVH SUR�
JUDPPLQJ�PRQLWRULQJ IXQFWLRQDOLW\� �7KH SUHYLRXV 6XSSRUW 6RIWZDUH FDQQRW EH
XVHG��

� (0 $UHD DGGUHVVHV FDQ EH GLUHFWO\ DGGUHVV LQ LQVWUXFWLRQ RSHUDQGV� 7KLV HV�
VHQWLDOO\ GRXEOHV WKH ZRUGPHPRU\ WKDW FDQ EH DFFHVVHG GLUHFWO\ IURP WKH SUR�
JUDP ������ '0 $UHD ZRUGV SOXV ����� (0 $UHD ZRUGV��

� 7KH PD[LPXP XVHU PHPRU\ FDSDFLW\ KDV EHHQ GRXEOHG IURP ��. ZRUGV WR
��. ZRUGV�

,QVWUXFWLRQV

2WKHU ,PSURYHPHQWV

&���+;�+*�+( )HDWXUHV 6HFWLRQ ���



�

����� &���+6 DQG &���+;�+*�+( &DSDELOLWLHV
7KH IROORZLQJ WDEOH VKRZV WKH FDSDELOLWLHV RI WKH &���+;�+*�+( 3&V DQG
FRPSDUHV WKHP ZLWK WKRVH RI WKH &���+6 3&V�

)XQFWLRQ &DSDELOLW\
&���+;�+*�+( &���+6

0HPRU\ 8VHU PHPRU\ �80� &���+(�&38���=(� ���. ZRUGV
&���+(�&38P��=(� ���. ZRUGV
&���+*�&38P��=(� ����. ZRUGV
&���+;�&38P��=(� ����. ZRUGV
&���+;�&38P��=(� ����. ZRUGV

����. ZRUGV

1RUPDO '0 ����� ZRUGV �'0 ���� WR '0 �����

�7KH &���+(�&38���=( GRHVQ·W KDYH
'0 ���� WR '0 ������

����� ZRUGV
�'0 ���� WR '0 �����

)L[HG '0 ��� ZRUGV �'0 ���� WR '0 ����� ��� ZRUGV
�'0 ���� WR '0 �����

([SDQVLRQ '0 � WR ����� ZRUGV �'0 ���� WR '0 ����� � WR ����� ZRUGV
�'0 ���� WR '0 �����

([WHQGHG 'DWD 0HPRU\
�(0�

����� ZRUGV �(0 ���� WR (0 �����

&���+(� 1RQH
&���+*� ����� ZRUGV � � EDQN
&���+;�&38P��=(� ����� ZRUGV � � EDQNV
&���+;�&38���=(� ����� ZRUGV � � EDQNV
&���+;�&38���=(� ����� ZRUGV � �� EDQNV

1RQH

,�2 DOORFDWLRQ ([SDQVLRQ 5DFNV � 5DFNV

�� 5DFNV LQ WKH &���+(�&38PP�=( RU
&���+;�+*�&38�P�=(��P�=(�

� 5DFNV

*URXS�� 0XOWLSRLQW ,�2
8QLWV

8QLW QXPEHUV � WR �� $ WR )

�,QFRPSDWLEOH ZLWK WKH &���+(�&38���=(��
�8QLW QXPEHUV � WR � ZLWK WKH
&���+(�&38P��=(�
&���+;�+*�&38�P�=(��P�=(��

8QLW QXPEHUV � WR �

6SHFLDO ,�2 8QLWV 8QLW QXPEHUV � WR �� $ WR )

�8QLW QXPEHUV � WR � ZLWK WKH
&���+(�&38PP�=( RU
&���+;�+*�&38�P�=(��P�=(��

8QLW QXPEHUV � WR �

([HFXWLRQ WLPH %DVLF LQVWUXFWLRQV �/'� ����� mV �&���+;�
����� mV �&���+*�
����� mV �&���+(�

����� mV

029����� ����� mV �&���+;�
����� mV �&���+*�
����� mV �&���+(�

����� mV

$''����� ����� mV �&���+;�+*�
����� mV �&���+(�

����� mV

2WKHU LQVWUXFWLRQV &���+;�+*� ��� WR ��� RI &���+6 WLPH
&���+(� ��� WR ��� RI &���+6 WLPH

���

&RPPRQ SURFHVVHV
�(1'����� SURFHVVLQJ�

��� PV �&���+;�+*�
��� PV �&���+(�

��� PV

,�2 UHIUHVK WLPH 6DPH DV WKH &���+6� DOWKRXJK SDUW RI
6SHFLDO ,�2 UHIUHVKLQJ WDNHV ��� WR ��� WKH
&���+6 WLPH�

���

&���+;�+*�+( )HDWXUHV 6HFWLRQ ���
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)XQFWLRQ &DSDELOLW\)XQFWLRQ
&���+6&���+;�+*�+(

&38 8QLW
IXQFWLRQV

56����& SRUW $YDLODEOH LQ WKH
&���+;�+*�+(�&38�P�=(��P�=(��P�=(

$YDLODEOH LQ WKH
&���+6�&38�P�(
��P�(

&ORFN IXQFWLRQ $YDLODEOH LQ DOO H[FHSW WKH
&���+(�&38���=(

$YDLODEOH LQ DOO PRGHOV

6<60$& 1(7 /LQN DQG
6<60$& /,1. IXQFWLRQV

&RPPXQLFDWLRQV %RDUGV FDQ EH LQVWDOOHG LQ
DOO 3&V H[FHSW WKH &���+(�&38���=(�
�%RDUG PRGHO QXPEHUV�
&���+:�&20������(�

$YDLODEOH LQ WKH
&���+6�&38�P�(

&RPPXQLFDWLRQV
%RDUGV

��� &RPPXQLFDWLRQV %RDUGV FDQ EH LQVWDOOHG LQ
DOO 3&V H[FHSW WKH &���+(�&38���=(�
7KHVH %RDUGV FDQ SURYLGH WKH IROORZLQJ
IXQFWLRQV�

6<60$& 1(7 /LQN DQG 6<60$& /,1.�
&RPPXQLFDWLRQV 3RUWV �3RUWV � DQG ��� DQG
3URWRFRO 0DFUR IXQFWLRQV

���

6SHFLDO ,�2 8QLWV ��� 7KH ,25'����� DQG ,2:5����� LQVWUXFWLRQV
DOORZ GDWD WR EH WUDQVIHUUHG WR DQG IURP
6SHFLDO ,�2 8QLWV�

���

,QWHUUXSWV ,QWHUUXSW ,QSXW 8QLWV � 8QLWV ��� LQSXWV� � 8QLW �� LQSXWV�S
&RPPXQLFDWLRQV %RDUG
LQWHUUXSWV

&DQ EH VHW� ���

5HVSRQVH FKDUDFWHULVWLFV 6DPH DV WKH &���+6� DOWKRXJK D ��PV
UHVSRQVH LV SRVVLEOH LQ WKH &���+:�6/.PP

1RUPDO PRGH� �� PV
+LJK�VSHHG PRGH� � PV

�$OZD\V �� PV ZKHQ D
6<60$& 1(7 /LQN RU
6<60$& /,1. LV XVHG��

37V ��� 17 /LQN ����� RU 17 /LQN ���1�

�8S WR � 37V FDQ EH FRQQHFWHG IURP WKH
56����& SRUW WKURXJK DQ 56�������� /LQN
$GDSWHU� :KHQ WKH &���+(�&38PP�=(
ZLWK D &RPPXQLFDWLRQV %RDUG LV XVHG� RQO\ �
37V FDQ EH FRQQHFWHG�

17 /LQN �����

6<60$& /,1. 6HUYLFH WLPH ��� PV PD[� �� RSHUDWLQJ OHYHO� ���� PV PD[�
�� RSHUDWLQJ OHYHO�

5HPRWH SURJUDPPLQJ 3RVVLEOH IURP WKH 3HULSKHUDO 3RUW RU 56����&
3RUWV �LQFOXGLQJ &RPPXQLFDWLRQV %RDUGV��

3RVVLEOH IURP WKH
3HULSKHUDO 3RUW�

(IIHFW RQ UHVSRQVH WLPH 1RQH �� PV LQ DQ\ PRGH

����� 3URJUDP &RPSDWLELOLW\
3URJUDPV GHYHORSHG IRU WKH &���+� &���+6� DQG &���+;�+*�+( FDQ EH
XVHG LQ WKH &���+;�+*�+(��=(� 3&V� 'HWDLOHG SURFHGXUHV IRU WKH LQGLYLGXDO
VWHSV LQYROYHG LQ WUDQVIHUULQJ SURJUDPV FDQ EH IRXQG LQ WKH 6<60$& 6XSSRUW
6RIWZDUH 2SHUDWLRQ 0DQXDO DQG WKH 6<60$&�&37 6XSSRUW 6RIWZDUH 2SHUD�
WLRQ 0DQXDO�

&���+;�+*�+( 3UHFDXWLRQV 2EVHUYH WKH IROORZLQJ SUHFDXWLRQV ZKHQ WUDQVIHUULQJ &���+ SURJUDPV WR D
&���+;�+*�+( 3&�
� ,I D &���+ SURJUDP LQFOXGLQJ WKH 6(76<67(0 LQVWUXFWLRQ �6<6����� LV WUDQV�
IHUUHG WR WKH &���+;�+*�+(� WKH RSHUDWLQJ SDUDPHWHUV VHW E\ WKLV LQVWUXFWLRQ
ZLOO EH WUDQVIHUUHG WR WKH &���+;�+*�+(·V 3& 6HWXS DUHD �'0 ����� '0
����� DQG '0 ����� DQG RYHUZULWH DQ\ FXUUHQW VHWWLQJV� %H VXUH WR FRQILUP
WKDW WKH VHWWLQJV LQ WKHVH ZRUGV DUH FRUUHFW EHIRUH XVLQJ WKH 3& DIWHU SURJUDP
WUDQVIHU�

� ,I WKH&���+ SURJUDPDFFHVVHV WKH&���+·V HUURU ORJ LQ '0 ���� WR '0�����
WKH DGGUHVVHV RI WKH ZRUGV EHLQJ DFFHVVHG PXVW EH FKDQJHG WR '0 ���� WR
'0 ����� ZKLFK LV WKH HUURU ORJ DUHD IRU WKH &���+;�+*�+(�

&���+;�+*�+( )HDWXUHV 6HFWLRQ ���



��

� $Q\ SURJUDPV WKDW UHO\ RQ WKH H[HFXWLRQ F\FOH WLPH �L�H�� RQ WKH WLPH UHTXLUHG WR
H[HFXWH DQ\ RQH SDUW RI DOO RI WKH SURJUDP�PXVW EH DGMXVWHG ZKHQ XVHG RQ WKH
&���+;�+*�+(� ZKLFK SURYLGHV D PXFK IDVWHU F\FOH WLPH�

2EVHUYH WKH IROORZLQJ SUHFDXWLRQV XVLQJ D &���+;�+*�+(�&38PP�=( &38
8QLW�
� &RPPHQW OLQHV LQ =(�YHUVLRQ SURJUDPV FUHDWHG XVLQJ WKH 6<60$&�&376XS�
SRUW 6RIWZDUH DUH VWRUHG LQ &07 LQVWUXFWLRQV �LQVWUXFWLRQV WKDW VWRUH OLQH FRP�
PHQW SRVLWLRQ LQIRUPDWLRQ� LQ WKH &38 8QLW� 7KH VL]H RI &���+;�+*�+( SUR�
JUDPV ZLWK OLQH FRPPHQWV ZLOO WKXV LQFUHDVH LI WKH SURJUDPV DUH FRSLHG WR D
=(�YHUVLRQ &���+;�+*�+( &38 8QLW XVLQJ WKH 6<60$&�&37 6XSSRUW 6RIW�
ZDUH� �7KH &07 LQVWUXFWLRQV ZLOO EH GLVSOD\HG RQ D 3URJUDPPLQJ &RQVROH� EXW
WKH\ FDQQRW EH DGGHG� FKDQJHG� RU GHOHWHG IURP D 3URJUDPPLQJ &RQVROH��

� 7KH =(�YHUVLRQ &���+;�+*�+ &38 8QLWV GR QRW VXSSRUW WKH GLIIHUHQWLDWHG
IRUP RI WKH 7(1 .(< LQVWUXFWLRQ �#7.<�� DOWKRXJK LW FDQ EH LQSXW IURP WKH
6<60$&�&37� 'R QRW XVH WKLV LQVWUXFWLRQ�

� &DUH PXVW EH WDNHQ ZKHQ FRQYHUWLQJ H[SDQVLRQ LQVWUXFWLRQV LQ &���+;�+*�
+( SURJUDPV ZKHQ LPSRUWLQJ� FRS\LQJ� RU SDVWLQJ WKHP LQWR =(�YHUVLRQ
&���+;�+*�+( SURJUDPV� ,I WKH GHIDXOW H[SDQVLRQ LQVWUXFWLRQ IXQFWLRQ FRGHV
DUH XVHG� WKH\ ZLOO DXWRPDWLFDOO\ EH FRQYHUWHG WR ��GLJLW IXQFWLRQ FRGHV� 7KH
LQVWUXFWLRQV OLVWHG LQ WKH ULJKW FROXPQ LQ WKH IROORZLQJ WDEOH ZLOO QRW FRQYHUW SURS�
HUO\ DQG D PHVVDJH VD\LQJ WKDW WKHUH DUH QR IXQFWLRQ FRGHV IRU WKHP ZLOO EH
GLVSOD\HG� (WKHU XVH WKH LQVWUXFWLRQV OLVWHG LQ WKH ULJKW FROXPQ RU FRUUHFW WKH
SURJUDP DIWHU FRQYHUVLRQ� �(YHQ WKH LQVWUXFWLRQV WKDW GRQ·W FRQYHUW FDQ EH
XVHG E\ DVVLJQLQJ IXQFWLRQ FRGHV WR WKHP DV H[SDQVLRQ LQVWUXFWLRQV��

,QVWUXFWLRQV WKDW 'RQ·W
&RQYHUW $XWRPDWLFDOO\

5HFRPPHQGHG
,QVWUXFWLRQV

$'%/ �&/
'%6 �
'%6/ �/
0%6 
0%6/ /
6%%/ ï&/
%;)� %;)5 �6SHFLI\ H[SDQVLRQ

'0 GLUHFWO\ DV DQ RSHUDQG��
;)5� ;)(5 �6SHFLI\ H[SDQVLRQ

'0 GLUHFWO\ DV DQ RSHUDQG��
,(06 1RQH �6SHFLI\LQJ H[SDQVLRQ

'0 GLUHFWO\ DV DQ RSHUDQG LV
SRVVLEOH��

� 7KH 6<60$&�&37 FDQQRW EH FRQQHFWHG YLD D +RVW /LQN 8QLW�
� ,I WKH F\FOH WLPH LV ORQJHU WKDQ ��� PV ZKHQ HGLWLQJ RQOLQH IURP WKH 6<60$&�
&37� FKDQJH WKH LQFUHPHQW IRU WKH FRPPXQLFDWLRQV PRQLWRULQJ WLPH �L�H�� WKH
WLPHRXW RIIVHW� WR �� V�

� ,W UHTXLUHV VRPH WLPH WR ZULWH GDWD WR D 0HPRU\ &DVHWWHV PRXQWHG WR WKH &38
8QLW� :KHQ XVLQJ WKH 6<60$&�&37 WR ZULWH GDWD WR D 0HPRU\ &DVVHWWH IURP
WKH XVHU PHPRU\ RU ,�2 PHPRU\� FKDQJH WKH LQFUHPHQW IRU WKH FRPPXQLFD�
WLRQV PRQLWRULQJ WLPH �L�H�� WKH WLPHRXW RIIVHW� WR �� V EHIRUH WXUQLQJ RQ WKH UH�
TXLUHG &RQWURO %LW LQ WKH 65 $UHD�

8VLQJ ,QWHUQDO 0HPRU\ 7KH IROORZLQJ SURFHGXUH RXWOLQHV WKH VWHSV WR WUDQVIHU &���+ SURJUDPV WR WKH
XVHU PHPRU\ LQVLGH WKH &���+;�+*�+(�

�� �� ���� �� 7UDQVIHU WKH SURJUDP DQG DQ\ RWKHU UHTXLUHG GDWD WR WKH 6XSSRUW 6RIWZDUH
ZRUN DUHD� 7KLV GDWD FDQ EH WUDQVIHUUHG IURP D&���+&388QLW� IURP IORSS\
GLVN� RU IURP D &���+6 0HPRU\ 8QLW�

=(�YHUVLRQ &���+;�+*�+(
3UHFDXWLRQV

&���+;�+*�+( )HDWXUHV 6HFWLRQ ���
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7R WUDQVIHU IURP D &���+ &38 8QLW� VHW WKH 3& WR WKH &���+� FRQQHFW WKH
6XSSRUW 6RIWZDUH WR WKH &���+� JR RQOLQH� DQG WUDQVIHU WKH SURJUDP DQG
DQ\ RWKHU UHTXLUH GDWD WR WKH 6XSSRUW 6RIWZDUH ZRUN DUHD� <RX ZLOO SUREDEO\
ZDQW WR WUDQVIHU '0 GDWD DQG WKH ,�2 WDEOH� LI \RX KDYH FUHDWHG DQ ,�2 WDEOH
IRU WKH &���+�

RU 7R WUDQVIHU IURP D KDUG GLVN� VHW WKH 6XSSRUW 6RIWZDUH WR RIIOLQH PRGH DQG
ORDG WKH SURJUDP� '0 GDWD� DQG ,�2 WDEOH GDWD WR WKH 6XSSRUW 6RIWZDUH ZRUN
DUHD� 7KHVH ZLOO QHHG WR EH ORDGHG VHSDUDWHO\� <RXZLOO SUREDEO\ ZDQW WR ORDG
'0 GDWD DQG WKH ,�2 WDEOH� LI \RX KDYH FUHDWHG DQ ,�2 WDEOH IRU WKH &���+�

�� *R RIIOLQH LI WKH 6XSSRUW 6RIWZDUH LV QRW DOUHDG\ RIIOLQH�
�� &KDQJH WKH 3& VHWWLQJ IRU WKH 6XSSRUW 6RIWZDUH�
�� ,I \RX ZDQW WR WUDQVIHU ,�2 FRPPHQWV WRJHWKHU ZLWK WKH SURJUDP WR WKH

&���+;�+*�+(� DOORFDWH 80 DUHD IRU ,�2 FRPPHQWV�
�� &RQQHFW WKH 6XSSRUW 6RIWZDUH WR WKH &���+;�+*�+( DQG JR RQOLQH�
�� 0DNH VXUH WKDW SLQ � RQ WKH &���+;�+*�+(·V &38 8QLW LV 2)) WR HQDEOH

ZULWLQJ WR WKH 80 DUHD�
�� 7UDQVIHU WKH SURJUDP DQG DQG DQ\ RWKHU UHTXLUH GDWD WR WKH &���+;�+*�

+(� <RX ZLOO SUREDEO\ ZDQW WR WUDQVIHU '0 GDWD DQG WKH ,�2 WDEOH� LI \RX KDYH
FUHDWHG DQ ,�2 WDEOH IRU WKH &���+�

�� 7XUQ WKH &���+;�+*�+( RII DQG WKHQ EDFN RQ WR UHVHW LW�
�� 7HVW SURJUDP H[HFXWLRQ EHIRUH DWWHPSWLQJ DFWXDO RSHUDWLRQ�

8VLQJ 0HPRU\ &DVVHWWHV 7KH IROORZLQJ SURFHGXUH RXWOLQHV WKH VWHSV WR WUDQVIHU &���+ SURJUDPV WR WKH
&���+;�+*�+( YLD ((3520 RU (3520 0HPRU\ &DVVHWWHV� 7KLV ZLOO DOORZ
\RX WR UHDG WKH SURJUDP GDWD IURP WKH 0HPRU\ &DVVHWWH DXWRPDWLFDOO\ DW
&���+;�+*�+( VWDUWXS� 7KH ILUVW IRXU VWHSV RI WKLV SURFHGXUH LV WKH VDPH DV
WKRVH XVHG IRU WUDQVIHUULQJ GLUHFWO\ WR WKH &���+;�+*�+(·V LQWHUQDO PHPRU\
�80 DUHD��

�� �� ���� �� 7UDQVIHU WKH SURJUDP DQG DQ\ RWKHU UHTXLUHG GDWD WR WKH 6XSSRUW 6RIWZDUH
ZRUN DUHD� 7KLV GDWD FDQ EH WUDQVIHUUHG IURP D&���+&388QLW� IURP IORSS\
GLVN� RU IURP D 0HPRU\ 8QLW�
7R WUDQVIHU IURP D&���+&388QLW� VHW WKH 6XSSRUW 6RIWZDUH WR WKH&���+�
FRQQHFW WKH 6XSSRUW 6RIWZDUH WR WKH &���+� JR RQOLQH� DQG WUDQVIHU WKH SUR�
JUDP DQG DQ\ RWKHU UHTXLUH GDWD WR WKH 6XSSRUW 6RIWZDUH ZRUN DUHD� <RX ZLOO
SUREDEO\ ZDQW WR WUDQVIHU '0 GDWD DQG WKH ,�2 WDEOH� LI \RX KDYH FUHDWHG DQ
,�2 WDEOH IRU WKH &���+�

RU 7R WUDQVIHU IURP D KDUG GLVN� VHW WKH 6XSSRUW 6RIWZDUH WR RIIOLQH PRGH DQG
ORDG WKH SURJUDP� '0 GDWD� DQG ,�2 WDEOH GDWD WR WKH 6XSSRUW 6RIWZDUH ZRUN
DUHD� 7KHVH ZLOO QHHG WR EH ORDGHG VHSDUDWHO\� <RXZLOO SUREDEO\ ZDQW WR ORDG
'0 GDWD DQG WKH ,�2 WDEOH� LI \RX KDYH FUHDWHG DQ ,�2 WDEOH IRU WKH &���+�

�� *R RIIOLQH LI WKH 6XSSRUW 6RIWZDUH LV QRW DOUHDG\ RIIOLQH�
�� &KDQJH WKH 3& VHWWLQJ IRU WKH 6XSSRUW 6RIWZDUH�
�� &KDQJH WKH 3& VHWWLQJ IRU WKH 6XSSRUW 6RIWZDUH WR WKH &���+;�+*�+(�
�� ,I \RX ZDQW WR WUDQVIHU ,�2 FRPPHQWV WRJHWKHU ZLWK WKH SURJUDP WR WKH

&���+;�+*�+(� DOORFDWH 80 DUHD IRU ,�2 FRPPHQWV�
�� $OORFDWH H[SDQVLRQ'0ZRUGV'0���� WR'0���� LQ WKH80DUHD XVLQJ WKH

80 DOORFDWLRQ RSHUDWLRQ IURP WKH 6XSSRUW 6RIWZDUH�
�� &RS\ '0 ���� WKURXJK '0 ���� WR '0 ���� WKURXJK '0 �����
�� :ULWH ´����µ WR '0 ���� WR DXWRPDWLFDOO\ WUDQVIHU WKH FRQWHQWV RI '0 ����

WKURXJK '0 ���� WR '0 ���� WKURXJK '0 ���� DW VWDUWXS�
�� 8VH WKH IROORZLQJ SURFHGXUH WR WUDQVIHU WR DQ ((35200HPRU\ &DVVHWWH� �

D� &RQQHFW WKH 6XSSRUW 6RIWZDUH WR WKH &���+;�+*�+( DQG JR RQOLQH�

&���+;�+*�+( )HDWXUHV 6HFWLRQ ���



��

E� 0DNH VXUH WKDW SLQ � RQ WKH&���+;�+*�+(·V &388QLW LV2)) WR HQDEOH
ZULWLQJ WR WKH 80 DUHD�

F� 7UDQVIHU WKH SURJUDP DQG DQ\ RWKHU UHTXLUH GDWD WR WKH &���+;�+*�+(�
<RX ZLOO SUREDEO\ ZDQW WR WUDQVIHU '0 GDWD DQG WKH ,�2 WDEOH� LI \RX KDYH
FUHDWHG DQ ,�2 WDEOH IRU WKH &���+�0DNH VXUH \RX VSHFLI\ WUDQVIHU RI WKH
([SDQVLRQ '0 $UHD DQG� LI GHVLUHG� WKH ,�2 &RPPHQW $UHD�

G� 7XUQ 21 65 ����� IURP WKH 6XSSRUW 6RIWZDUH WR WUDQVIHU 80 GDWD WR WKH
0HPRU\ &DVVHWWH DQG FRQWLQXH IURP VWHS ���

��� 7XUQ 21 SLQ � RQ WKH &���+;�+*�+(·V ',3 VZLWFK WR HQDEOH DXWRPDWLF
WUDQVIHU RI 0HPRU\ &DVVHWWH GDWD WR WKH &38 8QLW DW VWDUWXS�

��� 7XUQ WKH &���+;�+*�+( RII DQG WKHQ EDFN RQ WR UHVHW LW DQG WUDQVIHU GDWD
IURP WKH 0HPRU\ &DVVHWWH WR WKH &38 8QLW�

��� 7HVW SURJUDP H[HFXWLRQ EHIRUH DWWHPSWLQJ DFWXDO RSHUDWLRQ�

&���+;�+*�+( )HDWXUHV 6HFWLRQ ���



��

6(&7,21 �
+DUGZDUH &RQVLGHUDWLRQV

7KLV VHFWLRQSURYLGHV LQIRUPDWLRQRQKDUGZDUH DVSHFWV RI WKH&���+;�+*�+( WKDW DUH UHOHYDQW WRSURJUDPPLQJ DQGVRIWZDUH
RSHUDWLRQ� 7KHVH LQFOXGH &388QLW FRPSRQHQWV� WKH EDVLF 3& FRQILJXUDWLRQ� &388QLW FDSDELOLWLHV� DQG 0HPRU\ &DVVHWWHV�
7KLV LQIRUPDWLRQ LV FRYHUHG LQ GHWDLO LQ WKH &���+;�+*�+( ,QVWDOODWLRQ *XLGH�

��� &38 8QLW &RPSRQHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &38 8QLW ,QGLFDWRUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3HULSKHUDO 'HYLFH &RQQHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3& &RQILJXUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &38 8QLW &DSDELOLWLHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0HPRU\ &DVVHWWHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� +DUGZDUH DQG 6RIWZDUH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :ULWLQJ�5HDGLQJ 80 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� :ULWLQJ�5HDGLQJ ,20 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 2SHUDWLQJ ZLWKRXW D %DFNXS %DWWHU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &38 8QLW ',3 6ZLWFK ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���6HFWLRQ&38 8QLW &RPSRQHQWV

��

��� &38 8QLW &RPSRQHQWV
7KH IROORZLQJ GLDJUDP VKRZV WKH PDLQ &38 8QLW FRPSRQHQWV�

&RPPXQLFDWLRQV %RDUG
�7KH &���+:�&20���(
LV PRXQWHG WR WKLV &38
8QLW��

,QGLFDWRUV

0HPRU\ &DVVHWWH
',3 VZLWFK

3HULSKHUDO SRUW

56����& SRUW

0HPRU\ &DVVHWWH 7KH &38 8QLW KDV D FRPSDUWPHQW WR FRQQHFW WKH 0HPRU\ &DVVHWWH WR WKH &38
8QLW� 7KH0HPRU\&DVVHWWHZRUNV DV D5$0 WRJHWKHUZLWK WKH EXLOW�LQ5$0RI WKH
&38 8QLW�

3HULSKHUDO 3RUW $ SHULSKHUDO GHYLFH FDQ EH FRQQHFWHG WR WKH SHULSKHUDO SRUW�

56����& 3RUW 7KH &38 8QLW KDV D EXLOW�LQ 56����& SRUW�

&RPPXQLFDWLRQV %RDUG 7KH &38 8QLW KDV D FRPSDUWPHQW WR FRQQHFW WKH &RPPXQLFDWLRQV %RDUG WR WKH
&38 8QLW�

',3 6ZLWFK 7KH 3& RSHUDWHV DFFRUGLQJ WR WKH ',3 VZLWFK VHWWLQJV RI WKH &38 8QLW� 7KH ',3
VZLWFK RI WKH &38 8QLW IRU WKH &���+;�+*�+( KDV VL[ SLQV� )RU WKH IXQFWLRQ RI
HDFK RI WKH SLQV� UHIHU WR WKH IROORZLQJ WDEOH� �$OO VL[ SLQV DUH 2)) ZKHQ WKH 3& LV
VKLSSHG��

�

�

�

�

�

�
21

2))Ã21



���6HFWLRQ&38 8QLW &RPSRQHQWV

��

3LQ 6HWWLQJ )XQFWLRQ
� 21 'DWD FDQQRW EH ZULWWHQ WR WKH 80 DUHD�

2)) 'DWD FDQ EH ZULWWHQ WR WKH 80 DUHD�
� 21 0HPRU\ &DVVHWWH GDWD LV UHDG DXWRPDWLFDOO\ DW VWDUWXS�

2)) 0HPRU\ &DVVHWWH GDWD LV QRW UHDG DXWRPDWLFDOO\ DW VWDUWXS�
� 21 3URJUDPPLQJ &RQVROH GLVSOD\V PHVVDJHV LQ (QJOLVK�

2)) 3URJUDPPLQJ &RQVROH GLVSOD\V PHVVDJHV LQ -DSDQHVH�
� 21 7KH H[SDQVLRQ LQVWUXFWLRQV FDQ EH VHW�

2)) 7KH H[SDQVLRQ LQVWUXFWLRQV FDQQRW EH VHW �GHIDXOW VHWWLQJ��
� 21 6HWV WKH IROORZLQJ FRQGLWLRQV IRU WKH FRPPXQLFDWLRQV SRUW �LQFOXGLQJ

ZKHQ D &40��&,)�� LV FRQQHFWHG WR WKH 3HULSKHUDO 3RUW��

� VWDUW ELW� � GDWD ELWV� HYHQ SDULW\� � VWRS ELW� ����� ESV EDXG UDWH

2)) &DQFHOV WKH DERYH VHWWLQJV�
� 21 3URJUDPPLQJ &RQVROH LV LQ H[SDQVLRQ WHUPLQDO PRGH �$5 ���� LV

WXUQHG 21��

2)) 3URJUDPPLQJ &RQVROH LV LQ QRUPDO PRGH �$5 ���� LV WXUQHG 2))��

����� &38 8QLW ,QGLFDWRUV
&38 8QLW LQGLFDWRUV SURYLGH YLVXDO LQIRUPDWLRQ RQ WKH JHQHUDO RSHUDWLRQ RI WKH
3&� $OWKRXJK QRW VXEVWLWXWHV IRU SURSHU HUURU SURJUDPPLQJ XVLQJ WKH IODJV DQG
RWKHU HUURU LQGLFDWRUV SURYLGHG LQ WKH GDWD DUHDV RIPHPRU\� WKHVH LQGLFDWRUV SUR�
YLGH UHDG\ FRQILUPDWLRQ RI SURSHU RSHUDWLRQ�

,QGLFDWRU 0HDQLQJ
581 �JUHHQ� /LW ZKHQ WKH 3& LV RSHUDWLQJ QRUPDOO\�
(55 �UHG� )ODVKHV LI WKH 3& GHWHFWV DQ\ QRQ�IDWDO HUURU LQ RSHUDWLRQ� 7KH 3&

ZLOO FRQWLQXH RSHUDWLQJ�

/LW LI WKH 3& GHWHFWV DQ\ IDWDO HUURU LQ RSHUDWLRQ� 7KH 3& ZLOO VWRS
RSHUDWLQJ� $IWHU WKH 3& VWRSV RSHUDWLQJ� WKH 581 LQGLFDWRU ZLOO EH
RII DQG DOO RXWSXW VLJQDOV RI WKH 2XWSXW 8QLWV ZLOO EH LQWHUUXSWHG
�WXUQHG 2))��

,1+ �RUDQJH� /LW ZKHQ WKH /RDG 2)) IODJ �$5 ELW� LV 21� LQ ZKLFK FDVH DOO
RXWSXW VLJQDOV RI WKH 2XWSXW 8QLWV ZLOO EH LQWHUUXSWHG �WXUQHG
2))��

&200
�RUDQJH�

)ODVKHV ZKHQ WKH &38 8QLW LV FRPPXQLFDWLQJ ZLWK WKH GHYLFH
FRQQHFWHG WR WKH SHULSKHUDO SRUW RU 56����& SRUW�

����� 3HULSKHUDO 'HYLFH &RQQHFWLRQ
$ 3URJUDPPLQJ &RQVROH RU ,%0 3&�$7 UXQQLQJ 6<60$&�&37 6XSSRUW 6RIW�
ZDUH FDQ EH XVHG WR SURJUDP DQG PRQLWRU WKH &���+;�+*�+( 3&V�

3URJUDPPLQJ &RQVROH $ &���+�35����( RU &40��352���( 3URJUDPPLQJ &RQVROH FDQ EH FRQ�
QHFWHG DV VKRZQ LQ WKH GLDJUDP� 7KH &���+�35����( LV FRQQHFWHG YLD WKH
&���+�&1��� RU &���+�&1��� 3URJUDPPLQJ &RQVROH &RQQHFWLQJ &DEOH�
ZKLFK PXVW EH SXUFKDVHG VHSDUDWHO\� $ &RQQHFWLQJ &DEOH LV SURYLGHG ZLWK WKH
&40��352���(�

'DWD $FFHVV &RQVROH $ &���+�'$&�� 'DWD $FFHVV &RQVROH FDQ EH FRQQHFWHG YLD WKH &���+�
&1��� RU &���+�&1��� 3URJUDPPLQJ&RQVROH &RQQHFWLQJ&DEOH� ZKLFKPXVW
EH SXUFKDVHG VHSDUDWHO\� 7KH IROORZLQJ RSHUDWLRQV DUH QRW DYDLODEOH ZKHQ WKH
&���+�'$&�� LV XVHG ZLWK WKH &���+;�+*�+(�

6HW YDOXH UHDG DQG FKDQJH
(UURU PHVVDJH GLVSOD\



���6HFWLRQ&38 8QLW &RPSRQHQWV

��

$Q ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU ZLWK 6<60$&�&37 6XSSRUW 6RIWZDUH
FDQ EH FRQQHFWHG DV VKRZQ LQ WKH GLDJUDP�

&���+;�+*�+(
0RXQWHG
GLUHFWO\

56����&
SRUW

+RVW /LQN 8QLW

&���+�/.����9�

&RQQHFWLQJ
&DEOHV

3HULSKHUDO
SRUW

&���+�&1�������
�� P�� P�

3URJUDPPLQJ &RQVROH
&RQQHFWLQJ &DEOH &RQQHFWLQJ &DEOH

,%0 3&�$7 RU &RPSDWLEOH 6<60$&�&37
6XSSRUW 6RIWZDUH

:6���&3%��(

&���+�352���( &40��352���(&���+�'$&��

6XSSRUW
6RIWZDUH

3HULSKHUDO
'HYLFH

3URJUDPPLQJ &RQVROH IRU
&���+

'DWD $FFHVV &RQVROH IRU
&���+

3URJUDPPLQJ &RQVROH

;:�=����6����6
�6HH QRWH�

&RQQHFWLQJ &DEOH&RQQHFWLQJ &DEOH

&40��&,)��

1RWH 7KH FRQQHFWRU RI WKH ;:�=����6����6 &RQQHFWLQJ &DEOH LV D PDOH ���SLQ WHU�
PLQDO� $Q DGDSWHU LV UHTXLUHG IRU WKH ��SLQPDOH '�VXE WHUPLQDO RQ WKH ,%03&�$7
RU FRPSDWLEOH VLGH�

,%0 3&�$7 ZLWK
�&37 6XSSRUW 6RIWZDUH



���6HFWLRQ&38 8QLW &DSDELOLWLHV

��

��� 3& &RQILJXUDWLRQ
7KH EDVLF 3& FRQILJXUDWLRQ FRQVLVWV RI WZR W\SHV RI 5DFN� D &38 5DFN DQG ([�
SDQVLRQ ,�25DFNV� 7KH ([SDQVLRQ ,�25DFNV DUH QRW D UHTXLUHG SDUW RI WKH EDVLF
V\VWHP� 7KH\ DUH XVHG WR LQFUHDVH WKH QXPEHU RI ,�2 SRLQWV� $Q LOOXVWUDWLRQ RI
WKHVH5DFNV LV SURYLGHG LQ ��� ,5$UHD�$ WKLUG W\SH RI5DFN� FDOOHG D 6ODYH5DFN�
FDQ EH XVHG ZKHQ WKH 3& LV SURYLGHG ZLWK D 5HPRWH ,�2 6\VWHP�

&38 5DFNV $&���+;�+*�+(&385DFN FRQVLVWV RI WKUHH FRPSRQHQWV� ��� 7KH&38%DFN�
SODQH� WR ZKLFK WKH &38 8QLW DQG RWKHU 8QLWV DUH PRXQWHG� ��� 7KH &38 8QLW�
ZKLFK H[HFXWHV WKH SURJUDP DQG FRQWUROV WKH 3&� ��� 2WKHU 8QLWV� VXFK DV ,�2
8QLWV� 6SHFLDO ,�2 8QLWV� DQG /LQN 8QLWV� ZKLFK SURYLGH WKH SK\VLFDO ,�2 WHUPLQDOV
FRUUHVSRQGLQJ WR ,�2 SRLQWV�
$ &���+;�+*�+(&385DFN FDQ EH XVHG DORQH RU LW FDQ EH FRQQHFWHG WR RWKHU
5DFNV WR SURYLGH DGGLWLRQDO ,�2 SRLQWV� 7KH&385DFN SURYLGHV WKUHH� ILYH� HLJKW�
RU WHQ VORWV WR ZKLFK WKHVH RWKHU 8QLWV FDQ EH PRXQWHG GHSHQGLQJ RQ WKH EDFN�
SODQH XVHG�

([SDQVLRQ ,�2 5DFNV $Q ([SDQVLRQ ,�2 5DFN FDQ EH WKRXJKW RI DV DQ H[WHQVLRQ RI WKH 3& EHFDXVH LW
SURYLGHV DGGLWLRQDO VORWV WR ZKLFK RWKHU 8QLWV FDQ EH PRXQWHG� ,W LV EXLOW RQWR DQ
([SDQVLRQ ,�2 %DFNSODQH WR ZKLFK D 3RZHU 6XSSO\ DQG XS WR WHQ RWKHU 8QLWV DUH
PRXQWHG�
$Q ([SDQVLRQ ,�2 5DFN LV DOZD\V FRQQHFWHG WR WKH &38 8QLW YLD WKH FRQQHFWRUV
RQ WKH %DFNSODQHV� DOORZLQJ FRPPXQLFDWLRQ EHWZHHQ WKH WZR5DFNV� 8S WR WKUHH
([SDQVLRQ ,�2 5DFNV �WZR ZLWK WKH &���+( 3&V� FDQ EH FRQQHFWHG LQ VHULHV WR
WKH &38 5DFN�

8QLW 0RXQWLQJ 3RVLWLRQ 2QO\ ,�2 8QLWV DQG 6SHFLDO ,�2 8QLWV FDQ EH PRXQWHG WR 6ODYH 5DFNV� $OO ,�2
8QLWV� 6SHFLDO ,�2 8QLWV� *URXS�� +LJK�GHQVLW\ ,�2 8QLWV� 5HPRWH ,�2 0DVWHU
8QLWV� 3& DQG +RVW /LQN 8QLWV� FDQ EH PRXQWHG WR DQ\ VORW RQ DOO RWKHU 5DFNV�
,QWHUUXSW ,QSXW 8QLWV PXVW EH PRXQWHG WR %DFNSODQHV ZLWK WKH ´�9�µ VXIIL[ RQ WKH
PRGHO QXPEHU�
5HIHU WR WKH&���+;�+*�+( ,QVWDOODWLRQ *XLGH IRU GHWDLOV DERXW ZKLFK VORWV FDQ
EH XVHG IRU ZKLFK 8QLWV DQG RWKHU GHWDLOV DERXW 3& FRQILJXUDWLRQ� 7KH ZD\ LQ
ZKLFK ,�2 SRLQWV RQ 8QLWV DUH DOORFDWHG LQ PHPRU\ LV GHVFULEHG LQ ��� ,5 $UHD�

��� &38 8QLW &DSDELOLWLHV
7KH IROORZLQJ WDEOH VKRZV WKH FDSDELOLWLHV RI WKH &���+;�+*�+( &38 8QLWV�
7KH &38�P�=(� &38�P�=(� DQG &38�P�=( DUH HTXLSSHG ZLWK 56����&
SRUWV�

,WHP &���+(� &���+*� &���+;�
&38���=( &38���=(�

���=(
&38���=(�

���=(
&38���=(�

���=(
&38���=(�

���=(
&38���=(�

���=(
&38���=(�

���=(
3URJUDP FDSDFLW\ ���.

ZRUGV
���. ZRUGV ����. ZRUGV ����. ZRUGV ����.

ZRUGV
'0 FDSDFLW\ �. ZRUGV �. ZRUGV �. ZRUGV �. ZRUGV
(0 FDSDFLW\ 1RQH �. ZRUGV � � EDQN &38P��=(� �. ZRUGV � � EDQNV

&38���=(� �. ZRUGV � � EDQNV
&38���=(� �. ZRUGV � �� EDQNV

%DVLF LQVWUXFWLRQ
H[HFXWLRQ WLPH

��� mV PLQ� ���� mV PLQ� ��� mV PLQ� ��� mV PLQ�

0D[� QXPEHU RI
([SDQVLRQ ,�2 5DFNV

� 5DFNV � 5DFNV � 5DFNV � 5DFNV � 5DFNV

0D[� QXPEHU RI *URXS��
+LJK�GHQVLW\ ,�2 8QLWV

1RQH �� 8QLWV �� 8QLWV �� 8QLWV �� 8QLWV �� 8QLWV

0D[� QXPEHU RI 6SHFLDO
,�2 8QLWV

�� 8QLWV �� 8QLWV �� 8QLWV �� 8QLWV �� 8QLWV



���6HFWLRQ0HPRU\ &DVVHWWHV
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,WHP &���+;�&���+*�&���+(�,WHP
&38���=(�

���=(
&38���=(�

���=(
&38���=(�

���=(
&38���=(�

���=(
&38���=(�

���=(
&38���=(�

���=(
&38���=(

&ORFN IXQFWLRQ 1R <HV <HV <HV
&RPPXQLFDWLRQV %RDUG
6ORW

1R <HV <HV <HV

��� 0HPRU\ &DVVHWWHV
7KH &���+;�+*�+( FRPHV HTXLSSHG ZLWK D EXLOW�LQ 5$0 IRU WKH XVHU·V SUR�
JUDP� VR D QRUPDO SURJUDP EH FUHDWHG HYHQ ZLWKRXW LQVWDOOLQJ D 0HPRU\ &DV�
VHWWH� $Q RSWLRQDO 0HPRU\ &DVVHWWH FDQ EH XVHG WR VWRUH WKH SURJUDP� 3& 6HW�
XS� ,�2 FRPPHQWV� '0 DUHD DQG RWKHU GDWD DUHD FRQWHQWV� 5HIHU WR WKH&���+;�
+*�+( ,QVWDOODWLRQ *XLGH IRU GHWDLOV RQ LQVWDOOLQJ 0HPRU\ &DVVHWWHV�

0HPRU\ &DVVHWWH )XQFWLRQV 7KH 0HPRU\ &DVVHWWH FDQ EH XVHG WR VWRUH DQG UHWULHYH 80 DQG ,20 GDWD� 80
VWRUHG LQ WKH 0HPRU\ &DVVHWWH FDQ DOVR EH FRPSDUHG WR WKH 80 LQ WKH 3&�

�� �� ���� �� 7KH FRQWHQWV RI 80 �XVHU PHPRU\� FDQ EH VWRUHG LQ WKH 0HPRU\ &DVVHWWH
IRU ODWHU UHWULHYDO RU YHULILFDWLRQ� ,I SLQ � RI WKH &38 8QLW ',3 VZLWFK LV VHW WR
21� WKH FRQWHQWV RI WKH 0HPRU\ &DVVHWWH DUH DXWRPDWLFDOO\ UHWULHYHG ZKHQ
WKH 3& LV WXUQHG RQ�

7KH80DUHD FRQWDLQV WKH ODGGHU SURJUDP� IL[HG'0 �VXFK DV WKH 3&6HWXS��
H[SDQVLRQ '0� ,�2 FRPPHQWV� WKH ,�2 WDEOH� DQG WKH 80 DUHD DOORFDWLRQ LQ�
IRUPDWLRQ�

�� 7KH FRQWHQWV RI WKH 3&·V ,�2 PHPRU\ �,20� FDQ EH VWRUHG LQ WKH 0HPRU\
&DVVHWWH IRU ODWHU UHWULHYDO�

,20 LQFOXGHV WKH ,5 DUHD� 65 DUHD� /5 DUHD� +5 DUHD� $5 DUHD� WLPHU DQG
FRXQWHU 39V� '0 ���� WKURXJK '0 ����� DQG (0 ���� WKURXJK (0 �����

80 DQG ,20 GDWD LV FRPSOHWHO\ FRPSDWLEOH EHWZHHQ WKH &���+;�+*�+( DQG
RWKHU &���+;�+*�+(3&V� H[FHSW WKH QHZ LQVWUXFWLRQV �V\PEROPDWK DQG LQSXW
FRPSDULVRQ LQVWUXFWLRQV� WKDW DUHQ·W VXSSRUWHG E\ WKH RULJLQDO &���+;�+*�+(
&38 8QLWV�

7KHUH DUH WZR W\SHV RI0HPRU\ &DVVHWWH DYDLODEOH� ((3520DQG (3520� 7KH
IROORZLQJ WDEOH VXPPDULHV WKH 0HPRU\ &DVVHWWHV ZKLFK FDQ EH XVHG ZLWK WKH
&���+;�+*�+( 3&V� 5HIHU WR $SSHQGL[ $ 6WDQGDUG 0RGHOV IRU DFWXDO 0HPRU\
&DVVHWWH PRGHO QXPEHUV DQG VSHFLILFDWLRQV�

0HPRU\ &DSDFLW\ &RPPHQWV
((3520 �.� �.�

��.� ��.�
RU ��.
ZRUGV

7KH ((3520 0HPRU\ &DVVHWWH FDQ EH XVHG WR ZULWH
DQG UHDG 80 DQG ,�2 GDWD WR WKH &38 8QLW� ,W GRHV QRW
UHTXLUH DQ\ EDFNXS SRZHU VXSSO\ DQG ZLOO UHWDLQ LWV GDWD
HYHQ DIWHU LW LV UHPRYHG IURP WKH &38 8QLW�

(3520 ��. RU ��.
ZRUGV

$Q (3520 0HPRU\ &DVVHWWH FDQ EH XVHG RQO\ WR EDFN�
XS DQG UHDG 80 GDWD�

8VH D VWDQGDUG 3520 ZULWHU WR ZULWH WKH SURJUDP WR WKH
(3520 0HPRU\ &DVVHWWH�

1RWH �� 'DWD VWRUHG LQ ((3520ZRQ·W EH UHOLDEOH DIWHU WKH FRQWHQWV KDYH EHHQ RYHU�
ZULWWHQ ������ WLPHV�

�� 7KH (3520 FKLS LV QRW LQFOXGHG ZLWK WKH 0HPRU\ &DVVHWWH� LW PXVW EH SXU�
FKDVHG VHSDUDWHO\�

&RPSDWLEOH 0HPRU\
&DVVHWWHV



���6HFWLRQ0HPRU\ &DVVHWWHV

��

����� +DUGZDUH DQG 6RIWZDUH 6HWWLQJV
7KH KDUGZDUH DQG VRIWZDUH VHWWLQJV UHODWHG WR 0HPRU\ &DVVHWWH RSHUDWLRQV DUH
GHVFULEHG EHORZ�

6ZLWFK 6HWWLQJV 6ZLWFK � RQ WKH 0HPRU\ &DVVHWWH LV WXUQHG 2)) ZKHQ WKH 0HPRU\ &DVVHWWH LV
VKLSSHG� &KHFN WKH VHWWLQJ RQ VZLWFK � EHIRUH LQVWDOODWLRQ�

0HPRU\
&DVVHWWH

6ZLWFK �
VHWWLQJ

)XQFWLRQ

((3520 21 7KH GDWD LQ WKH 0HPRU\ &DVVHWWH LV ZULWH�SURWHFWHG�
2)) 7KH GDWD LQ WKH 0HPRU\ &DVVHWWH FDQ EH RYHUZULWWHQ�

(3520 21 ������HTXLYDOHQW 520�.'�% (3520
���. ZRUGV� ��� QV DFFHVV WLPH�

2)) ������HTXLYDOHQW 520�-'�% (3520
���. ZRUGV� ��� QV DFFHVV WLPH�

65 ��� WKURXJK 65 ��� FRQWDLQ IODJV DQG FRQWURO ELWV UHODWHG WR 0HPRU\ &DV�
VHWWH FRQWHQWV DQG RSHUDWLRQ� 5HIHU WR ��� 65 �6SHFLDO 5HOD\� $UHD IRU GHWDLOV�

����� :ULWLQJ�5HDGLQJ 80 'DWD
8VH WKH IROORZLQJ SURFHGXUHV WR WUDQVIHU 80GDWD WR RU IURP D0HPRU\&DVVHWWH�

1RWH 80 FRQWDLQV WKH ODGGHU SURJUDP� IL[HG '0 �VXFK DV WKH 3& 6HWXS�� H[SDQVLRQ
'0� ,�2 FRPPHQWV� WKH ,�2 WDEOH� DQG WKH 80 DUHD DOORFDWLRQ LQIRUPDWLRQ�

8VH WKH IROORZLQJ SURFHGXUH WR ZULWH 80 GDWD WR DQ ((35200HPRU\&DVVHWWH�

�� �� ���� �� %HIRUH WXUQLQJ RQ WKH &���+;�+*�+(·V SRZHU VXSSO\� PDNH VXUH WKDW
VZLWFK � RQ WKH 0HPRU\ &DVVHWWH LV VHW WR 2))�

�� 7XUQ RQ WKH &���+;�+*�+( DQG ZULWH WKH ODGGHU SURJUDP RU UHDG DQ H[LVW�
LQJ SURJUDP IURP D GDWD GLVN�

�� 6ZLWFK WKH &���+;�+*�+( WR 352*5$0 PRGH�
�� 8VH D KRVW FRPSXWHU UXQQLQJ 6<60$&�&37 6XSSRUW 6RIWZDUH RU D 3UR�

JUDPPLQJ&RQVROH WR WXUQ2165 ����� �WKH 6DYH80 WR&DVVHWWH %LW�� 7KH
GDWD ZLOO EH ZULWWHQ IURP WKH 3& WR WKH 0HPRU\ &DVVHWWH� 65 ����� ZLOO EH
WXUQHG 2)) DXWRPDWLFDOO\ DIWHU WKH GDWD WUDQVIHU KDV EHHQ FRPSOHWHG�

�� ,I \RX ZDQW WR ZULWH�SURWHFW WKH GDWD RQ WKH0HPRU\&DVVHWWH� WXUQ RII WKH 3&
DQG VHW VZLWFK � RI WKH 0HPRU\ &DVVHWWH WR 21� ,I WKLV VZLWFK LV 21� GDWD LQ
WKH 0HPRU\ &DVVHWWH ZLOO EH UHWDLQHG HYHQ LI 65 ����� LV WXUQHG 21�

7KHUH DUH WZR ZD\V WR UHDG 80 GDWD IURP D 0HPRU\ &DVVHWWH� DXWRPDWLF WUDQV�
IHU DW VWDUWXS RU D RQH�WLPH WUDQVIHU XVLQJ D 3HULSKHUDO 'HYLFH�
�7KHUH LV QR IXQFWLRQ WKDW DXWRPDWLFDOO\ ZULWHV GDWD WR WKH 0HPRU\ &DVVHWWH��
$XWRPDWLF 7UDQVIHU DW 6WDUWXS�

�� �� ���� �� 7XUQ 21 SLQ � RI WKH &38 8QLW·V ',3 VZLWFK�
�� ,QVWDOO WKH 0HPRU\ &DVVHWWH FRQWDLQLQJ WKH GDWD LQWR WKH &���+;�+*�+(�
�� 7XUQ RQ WKH &���+;�+*�+(·V SRZHU VXSSO\� 7KH FRQWHQWV RI WKH 0HPRU\

&DVVHWWH ZLOO EH WUDQVIHUUHG WR WKH &38 8QLW DXWRPDWLFDOO\� $ PHPRU\ HUURU
ZLOO RFFXU LI WKH GDWD FRXOGQ·W EH WUDQVIHUUHG�

2QH�WLPH 7UDQVIHU XVLQJ D 3HULSKHUDO 'HYLFH�

�� �� ���� �� ,QVWDOO WKH 0HPRU\ &DVVHWWH FRQWDLQLQJ WKH GDWD LQWR WKH &���+;�+*�+(�
�� 7XUQ RQ WKH &���+;�+*�+( DQG VZLWFK LW WR 352*5$0 PRGH�
�� 8VH D KRVW FRPSXWHU UXQQLQJ 6<60$&�&37 6XSSRUW 6RIWZDUH RU D 3UR�

JUDPPLQJ &RQVROH WR WXUQ 21 65 ����� �WKH /RDG 80 IURP &DVVHWWH %LW��
7KH GDWD ZLOO EH UHDG IURP WKH0HPRU\&DVVHWWH WR WKH 3&� 65 ����� ZLOO EH
WXUQHG 2)) DXWRPDWLFDOO\ DIWHU WKH GDWD WUDQVIHU KDV EHHQ FRPSOHWHG�

65 $UHD )ODJV DQG &RQWURO
%LWV

:ULWLQJ 80 'DWD WR D
0HPRU\ &DVVHWWH

5HDGLQJ 80 'DWD IURP D
0HPRU\ &DVVHWWH



���6HFWLRQ0HPRU\ &DVVHWWHV

��

8VH WKH IROORZLQJ SURFHGXUH WR WKH 80 GDWD RQ DQ 0HPRU\ &DVVHWWH WR WKH 80
GDWD LQ WKH 3&�

�� �� ���� �� 6ZLWFK WKH &���+;�+*�+( WR 352*5$0 PRGH�
�� 8VH D KRVW FRPSXWHU UXQQLQJ 6<60$&�&37 6XSSRUW 6RIWZDUH RU D 3UR�

JUDPPLQJ&RQVROH WR WXUQ2165 ����� �WKH&RPSDUH80 WR &DVVHWWH %LW��
7KH GDWD ZLOO EH FRPSDUHG EHWZHHQ WKH 3& DQG WKH 0HPRU\ &DVVHWWH�
65 ����� ZLOO EH WXUQHG 2)) DXWRPDWLFDOO\ DIWHU WKH GDWD FRPSDULVRQ KDV
EHHQ FRPSOHWHG�

�� 8VH D KRVW FRPSXWHU UXQQLQJ 6<60$&�&37 6XSSRUW 6RIWZDUH RU D 3UR�
JUDPPLQJ &RQVROH WR FKHFN WKH VWDWXV RI 65 ����� �WKH &RPSDULVRQ 5H�
VXOWV )ODJ��

1RWH ,I GDWD YHULILFDWLRQ LV H[HFXWHG LQ D PRGH RWKHU WKDQ WKH 352*5$0 PRGH� DQ
RSHUDWLRQ FRQWLQXDQFH HUURU �)$/��� ZLOO RFFXU DQG ����� ZLOO WXUQ 21 ����
$OWKRXJK �����ZLOO DOVR WXUQ21� FRPSDULVRQZLOO QRW EH SHUIRUPHG� ,I GDWD FRP�
SDULVRQ LV H[HFXWHG ZLWKRXW PRXQWLQJ WKH 0HPRU\ &DVVHWWH� ����� ZLOO WXUQ 21
����

����� :ULWLQJ�5HDGLQJ ,20 'DWD
8VH WKH IROORZLQJ SURFHGXUHV WR WUDQVIHU ,20 GDWD WR RU IURP D 0HPRU\ &DV�
VHWWH� �$ 3520ZULWHU LV UHTXLUHG WR ZULWH GDWD WR DQ (35200HPRU\ &DVVHWWH�
5HIHU WR WKH 6<60$& 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO IRU GHWDLOV��
,20 LQFOXGHV WKH ,5 DUHD� 65 DUHD� /5 DUHD� +5 DUHD� $5 DUHD� WLPHU DQG FRXQW�
HU 39V� '0 ���� WKURXJK '0 ����� DQG (0 ���� WKURXJK (0 �����
7KH FDSDFLW\ RI WKH 0HPRU\ &DVVHWWH PXVW PDWFK WKH PHPRU\ FDSDFLW\ RI WKH
&38 8QLW ZKHQ ,20 GDWD LV WUDQVIHUUHG WR RU IURP D 0HPRU\ &DVVHWWH� 7KH
PHPRU\ UHTXLUHPHQWV DUH DV IROORZV�

:ULWLQJ ,20� &38 8QLW·V FDSDFLW\ � 0HPRU\ &DVVHWWH·V FDSDFLW\
5HDGLQJ ,20� &38 8QLW·V FDSDFLW\  $PRXQW RI ,20 GDWD LQ 0HPRU\ &DV�
VHWWH

1RWH ,Q &���+6 3&V� WKH GDWD WUDQVIHU ZLOO EH SHUIRUPHG HYHQ LI WKH PHPRU\ FDSDFL�
WLHV GRQ·W PDWFK� DQ HUURU ZKLFK FDQ HDVLO\ JR XQQRWLFHG�

7KH IROORZLQJ WDEOH VKRZV WKH 0HPRU\ &DVVHWWH FDSDFLW\ UHTXLUHG WR VWRUH � RU
PRUH EDQNV RI (0�

0HPRU\ &DVVHWWH FDSDFLW\ 1XPEHU RI (0 EDQNV
�. ZRUGV 1RQH �$ �.�ZRUG 0HPRU\ &DVVHWWH FDQ·W EH XVHG WR

VWRUH RWKHU ,20 GDWD� HLWKHU��
�. ZRUGV 1RQH
��. ZRUGV � EDQN �2QO\ (0 EDQN � FDQ EH VWRUHG��
��. ZRUGV � EDQNV �(0 EDQNV � WKURXJK � FDQ EH VWRUHG��

%LWV �� WKURXJK �� RI 65 ��� LQGLFDWH WKH (0 EDQN QXPEHU RI WKH ,20 GDWD
VWRUHG LQ WKH 0HPRU\ &DVVHWWH�

&RQWHQW RI
65 ����� WR 65 �����

0HDQLQJ

�� 7KHUH LV QR 0HPRU\ &DVVHWWH LQVWDOOHG� QR ,20 GDWD LQ
WKH 0HPRU\ &DVVHWWH� RU QR (0 GDWD LQ WKH 0HPRU\ &DV�
VHWWH�

�� 7KH 0HPRU\ &DVVHWWH FRQWDLQV ,20 GDWD WKDW LQFOXGHV
(0 EDQN � RQO\� �6DYHG ZLWK D &���+*�&38PP�=(��

�� 7KH 0HPRU\ &DVVHWWH FRQWDLQV ,20 GDWD WKDW LQFOXGHV
(0 EDQNV � WKURXJK �� �6DYHG ZLWK D &���+;�
&38PP�=(��

8VH WKH IROORZLQJ SURFHGXUH WR ZULWH ,20 GDWD WR DQ ((3520 0HPRU\ &DV�
VHWWH�

&RPSDULQJ 80 'DWD RQ D
0HPRU\ &DVVHWWH

:ULWLQJ ,20 'DWD WR D
0HPRU\ &DVVHWWH



���6HFWLRQ2SHUDWLQJ ZLWKRXW D %DFNXS %DWWHU\

��

�� �� ���� �� %HIRUH WXUQLQJ RQ WKH &���+;�+*�+(·V SRZHU VXSSO\� PDNH VXUH WKDW
VZLWFK � RQ WKH 0HPRU\ &DVVHWWH LV VHW WR 2))�

�� 7XUQ RQ WKH &���+;�+*�+( DQG VZLWFK LW WR 352*5$0 PRGH�
�� 8VH D KRVW FRPSXWHU UXQQLQJ 6<60$&�&37 6XSSRUW 6RIWZDUH RU D 3UR�

JUDPPLQJ &RQVROH WR WXUQ 21 65 ����� �WKH 6DYH ,20 WR &DVVHWWH %LW��
7KH GDWD ZLOO EH ZULWWHQ IURP WKH 3& WR WKH 0HPRU\ &DVVHWWH� 65 ����� ZLOO
EH WXUQHG 2)) DXWRPDWLFDOO\ DIWHU WKH GDWD WUDQVIHU KDV EHHQ FRPSOHWHG�

�� ,I \RX ZDQW WR ZULWH�SURWHFW WKH GDWD RQ WKH0HPRU\&DVVHWWH� WXUQ RII WKH 3&
DQG VHW VZLWFK � RI WKH 0HPRU\ &DVVHWWH WR 21� ,I WKLV VZLWFK LV 21� GDWD LQ
WKH 0HPRU\ &DVVHWWH ZLOO EH UHWDLQHG HYHQ LI 65 ����� LV WXUQHG 21�

8VH WKH IROORZLQJ SURFHGXUH WR UHDG ,20 GDWD IURP D 0HPRU\ &DVVHWWH� 7KH
FRQWHQWV RI WKH HUURU KLVWRU\ �'0 ���� WKURXJK '0 ����� FDQ·W EH UHDG IURP WKH
0HPRU\ &DVVHWWH�

1RWH 7KHUH LV QR IXQFWLRQ WKDW DXWRPDWLFDOO\ UHDGV ,20 GDWD IURP WKH 0HPRU\ &DV�
VHWWH�

�� �� ���� �� ,QVWDOO WKH 0HPRU\ &DVVHWWH FRQWDLQLQJ WKH GDWD LQWR WKH &���+;�+*�+(�
�� 7XUQ RQ WKH &���+;�+*�+( DQG VZLWFK LW WR 352*5$0 PRGH�
�� 8VH D KRVW FRPSXWHU UXQQLQJ 6<60$&�&37 6XSSRUW 6RIWZDUH RU D 3UR�

JUDPPLQJ &RQVROH WR WXUQ 21 65 ����� �WKH /RDG ,20 IURP &DVVHWWH %LW��
7KH GDWD ZLOO EH UHDG IURP WKH0HPRU\&DVVHWWH WR WKH 3&� 65 ����� ZLOO EH
WXUQHG 2)) DXWRPDWLFDOO\ DIWHU WKH GDWD WUDQVIHU KDV EHHQ FRPSOHWHG�

��� 2SHUDWLQJ ZLWKRXW D %DFNXS %DWWHU\
7KH =(�YHUVLRQ &���+;�+*�+( 3&V FDQ EH RSHUDWHG ZLWKRXW D EDFNXS EDWWHU\
DV ORQJ DV WKH IROORZLQJ FRQGLWLRQV DUH PHW�
� 7KH XVHU SURJUDP LV VWRUHG LQ D 0HPRU\ &DVVHWWH �(3520 RU ((3520��
� 7KH FORFN LV QRW XVHG� �$ EDWWHU\ PXVW EH XVHG WR XVH WKH LQWHUQDO FORFN��
� $ VHWWLQJ LV PDGH LQ WKH 3& 6HWXS WR QRW JHQHUDWH D EDWWHU\ HUURU�
� 7KH V\VWHP LV GHVLJQHG WR RSHUDWH SURSHUO\ HYHQ LI WKH '0 $UHD GDWD LV ORVW�
� 7KH XVHU SURJUDP LV ZULWWHQ VR WKDW 65 ����� �WKH 2XWSXW 2)) %LW� GRHV QRW
WXUQ 21� �7KH VWDWXV RI WKLV ELW ZLOO EH XQVWDEOH LI WKHUH LV QR EDWWHU\��

� 65 ����� �,�2 6WDWXV +ROG %LW� DQG 65 ����� �)RUFHG 6WDWXV +ROG %LW� DUH VHW
WR EH FOHDUHG LQ WKH 3& 6HWXS� �7KH VWDWXV RI WKHVH ELWV ZLOO EH XQVWDEOH LI WKHUH
LV QR EDWWHU\��

� 3LQ � RQ WKH &38 8QLW·V ',3 VZLWFK LV WXUQHG 2)) DQG SLQ � LV WXUQHG 21�
8VH WKH IROORZLQJ SURFHGXUH�

�� �� ���� �� $OORFDWH WKH 80 $UHD IURP 6XSSRUW 6RIWZDUH� �7KLV VWHS LV QHFHVVDU\ ZKHQ
WKH ([SDQVLRQ '0 $UHD LV WR EH XVHG E\ 6SHFLDO ,�2 8QLWV RU ZKHQ ,�2 FRP�
PHQWV DUH WR EH VWRUHG LQ WKH &38 8QLW��

�� &UHDWH WKH XVHU SURJUDP DQG WUDQVIHU LW WR WKH &38 8QLW� $GG WKH IROORZLQJ
LQVWUXFWLRQV WR WKH XVHU SURJUDP WR HQVXUH WKDW WKH 2XWSXW 2)) %LW
�65 ������ ZLOO QRW EH WXUQHG 21�

1RWH $OWKRXJK 65 ����� ZLOO PDLQWDLQ LW·V SUHYLRXV VWDWXV ZKHQHYHU SRZHU
LV WXUQHG RII ZKHQ RSHUDWLQJ ZLWK D EDWWHU\� LW·V VWDWXV ZLOO EH XQVWDEOH
ZKHQ RSHUDWLQJ ZLWKRXW D EDWWHU\� 7KH IROORZLQJ OLQH PXVW WKXV EH
DGGHG WR WKH SURJUDP WR HQVXUH LW UHPDLQV 2))�

�����

�����

5HDGLQJ ,20 'DWD IURP D
0HPRU\ &DVVHWWH



���6HFWLRQ&38 8QLW ',3 6ZLWFK

��

�� 0DNH WKH IROORZLQJ VHWWLQJV LQ WKH 3& 6HWXS�

D� 6HW '0 ���� WR ���� VR WKDW ,20 DQG IRUFHG VWDWXV ZLOO EH UHVHW DW VWDU�
WXS�

E� 6HW '0 ���� WR �[�[ VR WKDW EDWWHU\ HUURUV DUH QRW GHWHFWHG� �µ[µ LQGL�
FDWHV XQUHODWHG VHWWLQJV WKDW FRXOG EH HLWKHU � RU ���

F� 6HW '0 ���� DQG '0 ���� WR '0 ���� DV UHTXLUHG�

�� 6HW WKH )L[HG '0$UHD� LQFOXGHG WKH VHWWLQJV IRU WKH &RPPXQLFDWLRQV %RDUG
LQ '0 ���� WR '0 �����

�� 6HW ([SDQVLRQ '0 $UHD LI LW LV QHHGHG�

�� &RQILUP RSHUDWLRQ�

�� 0RXQW WKH 0HPRU\ &DVVHWWH LQWR WKH &38 8QLW DQG VKLIW WR 352*5$0
PRGH�

�� 7XUQ2165����� WRZULWH WKH SURJUDP� IL[HG'0 GDWD� DQG 3&6HWXS WR WKH
0HPRU\ &DVVHWWH�

1RWH :KHQ D3URJUDPPLQJ&RQVROH LV XVHG� WKLV ELW ZLOO WXUQ 2)) DXWRPDW�
LFDOO\ ZKHQ WKH ZULWH LV FRPSOHWHG� ,I 6XSSRUW 6RIWZDUH LV XVHG� WKH ELW
ZLOO EH IRUFH�VHW� DQG WKH IRUFH�VHW VWDWXV PXVW EH FOHDUHG EHIRUH WKH
ELW ZLOO WXUQ 2))��

�� 7XUQ 21 WKH ZULWH SURWHFW VZLWFK RQ WKH 0HPRU\ &DVVHWWH�

��� &38 8QLW ',3 6ZLWFK
7KH � SLQV RQ WKH ',3 VZLWFK FRQWURO � RI WKH &38 8QLW·V RSHUDWLQJ SDUDPHWHUV�

3LQ ,WHP 6HWWLQJ )XQFWLRQ
� 0HPRU\ SURWHFW 21 7KH 80 DUHD� FDQQRW EH RYHUZULWWHQ IURP D 3HULSKHUDO 'HYLFH�\ S

2)) 7KH 80 DUHD� FDQ EH RYHUZULWWHQ IURP D 3HULSKHUDO 'HYLFH�
� $XWRPDWLF WUDQVIHU RI 0HPRU\

&DVVHWWH FRQWHQWV
21 7KH FRQWHQWV RI WKH 0HPRU\ &DVVHWWH ZLOO EH DXWRPDWLFDOO\

WUDQVIHUUHG WR WKH LQWHUQDO 5$0 DW VWDUW�XS�&DVVHWWH FR WH WV
2)) 7KH FRQWHQWV ZLOO QRW EH DXWRPDWLFDOO\ WUDQVIHUUHG�

� 0HVVDJH ODQJXDJH 21 3URJUDPPLQJ &RQVROH PHVVDJHV ZLOO EH GLVSOD\HG LQ (QJOLVK�J J J
2)) 3URJUDPPLQJ &RQVROH PHVVDJHV ZLOO EH GLVSOD\HG LQ WKH ODQJXDJH

VWRUHG LQ V\VWHP 520� �0HVVDJHV ZLOO EH GLVSOD\HG LQ -DSDQHVH ZLWK
WKH -DSDQHVH YHUVLRQ RI V\VWHP 520��
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���� 80 $UHD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 75 �7HPSRUDU\ 5HOD\� $UHD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� (0 �([WHQGHG 'DWD 0HPRU\� $UHD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������ 8VLQJ WKH (0 $UHD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 7KH &XUUHQW (0 %DQN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� ,QWURGXFWLRQ

����� 'DWD $UHD 2YHUYLHZ
'HWDLOV� LQFOXGLQJ WKH QDPH� VL]H� DQG UDQJH RI HDFK DUHD DUH VXPPDUL]HG LQ WKH
IROORZLQJ WDEOH� 'DWD DQG PHPRU\ DUHDV DUH QRUPDOO\ UHIHUUHG WR E\ WKHLU DFUR�
Q\PV� H�J�� WKH ,5 $UHD� WKH 65 $UHD� HWF�

$UHD 6L]H 5DQJH &RPPHQWV
,QWHUQDO 5HOD\ $UHD � ����� ELWV ,5 ��� WR ,5 ��� 5HIHU WR ����� ,5�65 $UHD 2YHUYLHZ DQG ��� ,5

�,QWHUQDO 5HOD\� $UHD IRU PRUH GHWDLOV�
6SHFLDO 5HOD\ $UHD � ��� ELWV 65 ��� WR 65 ��� 5HIHU WR ����� ,5�65 $UHD 2YHUYLHZ DQG ��� 65

�6 L O 5 O � $ I G LO6SHFLDO 5HOD\ $UHD � ��� ELWV 65 ��� WR 65 ���
�

�6SHFLDO 5HOD\� $UHD IRU PRUH GHWDLOV�

,QWHUQDO 5HOD\ $UHD � ����� ELWV ,5 ��� WR ,5 ��� 5HIHU WR ����� ,5�65 $UHD 2YHUYLHZ DQG ��� ,5
�,QWHUQDO 5HOD\� $UHD IRU PRUH GHWDLOV�

7HPSRUDU\ 5HOD\ $UHD � ELWV 75 �� WR 75 �� 8VHG WR WHPSRUDULO\ VWRUH DQG UHWULHYH H[HFXWLRQ
FRQGLWLRQV ZKHQ SURJUDPPLQJ FHUWDLQ W\SHV RI
EUDQFKLQJ ODGGHU GLDJUDPV�

+ROGLQJ 5HOD\ $UHD ����� ELWV +5 �� WR +5 �� 8VHG WR VWRUH GDWD DQG WR UHWDLQ WKH GDWD YDOXHV
ZKHQ WKH SRZHU WR WKH 3& LV WXUQHG RII�

$X[LOLDU\ 5HOD\ $UHD ��� EXWV $5 �� WR $5 �� &RQWDLQV IODJV DQG ELWV IRU VSHFLDO IXQFWLRQV� 5H�
WDLQV VWDWXV GXULQJ SRZHU IDLOXUH�

/LQN 5HOD\ $UHD ����� ELWV /5 �� WR /5 �� 8VHG IRU GDWD OLQNV LQ WKH 3& /LQN 6\VWHP�
�7KHVH ELWV FDQ EH XVHG DV ZRUN ZRUGV RU ZRUN
ELWV ZKHQ QRW XVHG LQ WKH 3& /LQN 6\VWHP��

7LPHU�&RXQWHU $UHD ��� FRXQWHUV�
WLPHUV

7& ��� WR 7& ��� 8VHG WR GHILQH WLPHUV DQG FRXQWHUV� DQG WR
DFFHVV FRPSOHWLRQ IODJV� 39� DQG 69�

7,0 ��� WKURXJK 7,0 ��� DUH UHIUHVKHG YLD
LQWHUUXSW SURFHVVLQJ DV KLJK�VSHHG WLPHUV�

'DWD 0HPRU\ $UHD ����� ZRUGV '0 ���� WR '0 ���� 5HDG�:ULWH\
����� ZRUGV '0 ���� WR '0 ���� 1RUPDO '0�
����� ZRUGV '0 ���� WR '0 ���� 6SHFLDO ,�2 8QLW $UHD
����� ZRUGV '0 ���� WR '0 ���� 1RUPDO '0�
�� ZRUGV '0 ���� WR '0 ���� +LVWRU\ /RJ
��� ZRUGV� '0 ���� WR '0 ���� /LQN WHVW DUHD �UHVHUYHG�

)L[HG '0 $UHD ��� ZRUGV '0 ���� WR '0 ���� )L[HG '0 $UHD �UHDG RQO\�
�� ZRUGV '0 ���� WR '0 ���� 3& 6HWXS

([WHQGHG 'DWD 0HPRU\
$UHD

����� ZRUGV (0 ���� WR (0 ���� 7KH DPRXQW RI (0 DUHD PHPRU\ GHSHQGV RQ WKH
3& PRGHO EHLQJ XVHG� 3&V DUH DYDLODEOH ZLWK QR
(0� RQH ������ZRUG EDQN� RU WKUHH ������ZRUG
EDQNV�

/LNH '0� WKH (0 PHPRU\ FDQ EH DFFHVVHG LQ
ZRUG XQLWV RQO\ DQG (0 DUHD GDWD LV UHWDLQHG
ZKHQ WKH SRZHU WR WKH 3& LV WXUQHG RII�

:RUN %LWV DQG :RUGV :KHQ VRPH ELWV DQG ZRUGV LQ FHUWDLQ GDWD DUHDV DUH QRW EHLQJ XVHG IRU WKHLU LQ�
WHQGHG SXUSRVH� WKH\ FDQ EH XVHG LQ SURJUDPPLQJ DV UHTXLUHG WR FRQWURO RWKHU
ELWV� :RUGV DQG ELWV DYDLODEOH IRU XVH LQ WKLV IDVKLRQ DUH FDOOHG ZRUN ZRUGV DQG
ZRUN ELWV� 0RVW� EXW QRW DOO� XQXVHG ELWV FDQ EH XVHG DV ZRUN ELWV� 7KRVH WKDW FDQ
EH XVHG DUH GHVFULEHG DUHD�E\�DUHD LQ WKH UHPDLQGHU RI WKLV VHFWLRQ� $FWXDO DS�
SOLFDWLRQ RI ZRUN ELWV DQG ZRUN ZRUGV LV GHVFULEHG LQ6HFWLRQ �:ULWLQJ DQG ,QSXW�
WLQJ WKH 3URJUDP�

)ODJV DQG &RQWURO %LWV 6RPH GDWD DUHDV FRQWDLQ IODJV DQG�RU FRQWURO ELWV� )ODJV DUH ELWV WKDW DUH DXWR�
PDWLFDOO\ WXUQHG 21 DQG 2)) WR LQGLFDWH SDUWLFXODU RSHUDWLRQ VWDWXV� $OWKRXJK
VRPH IODJV FDQ EH WXUQHG21DQG2))E\ WKH XVHU�PRVW IODJV DUH UHDG RQO\� WKH\
FDQQRW EH FRQWUROOHG GLUHFWO\�

,QWURGXFWLRQ 6HFWLRQ ���



��

&RQWURO ELWV DUH ELWV WXUQHG21DQG2)) E\ WKH XVHU WR FRQWURO VSHFLILF DVSHFWV RI
RSHUDWLRQ� $Q\ ELW JLYHQ D QDPH XVLQJ WKH ZRUG ELW UDWKHU WKDQ WKH ZRUG IODJ LV D
FRQWURO ELW� H�J�� 5HVWDUW ELWV DUH FRQWURO ELWV�

����� ,5�65 $UHD 2YHUYLHZ
:KHQ GHVLJQDWLQJ D GDWD DUHD� WKH DFURQ\P IRU WKH DUHD LV DOZD\V UHTXLUHG IRU
DQ\ DUHD H[FHSW WKH ,5 DQG 65 DUHDV� $OWKRXJK WKH DFURQ\PV IRU WKH ,5 DQG 65
DUHDV DUH JLYHQ IRU FODULW\ LQ WH[W H[SODQDWLRQV� WKH\ DUH QRW UHTXLUHG� DQG QRW HQ�
WHUHG� ZKHQ SURJUDPPLQJ�

7KH ,5 DQG 65 DUHDV DUH GLYLGHG LQWR WZR ����ZRUG VHFWLRQV� WKH ERXQGDU\ EH�
WZHHQ WKHVH VHFWLRQV LV ORFDWHG LQ WKH 65 DUHD EHWZHHQ 65 ��� DQG 65 ����
:KHQ WKH 65 DUHD LV XVHG DV DQ RSHUDQG LQ DQ LQVWUXFWLRQ� WKH RSHUDQG FDQQRW
FURVV RYHU WKLV ERXQGDU\� $OVR� EDVLF LQVWUXFWLRQV WKDW DFFHVV ELWV LQ WKH VHFRQG
VHFWLRQ �65 ����� WKURXJK ,5 ������ KDYH VRPHZKDW ORQJHU H[HFXWLRQ WLPHV�

$UHD 5DQJH &RPPHQWV
,5 $UHD � ,�2 $UHD � ,5 ��� WR ,5 ��� ,�2 ZRUGV DUH DOORFDWHG WR WKH &38 5DFN DQG

([SDQVLRQ ,�2 5DFNV E\ VORW SRVLWLRQ�
*URXS�� +LJK�GHQVLW\ ,�2 8QLW
DQG %�$ ,QWHUIDFH 8QLW $UHD

,5 ��� WR ,5 ��� $OORFDWHG WR *URXS�� +LJK�GHQVLW\ ,�2 8QLWV DQG WR
*URXS�� %�$ ,QWHUIDFH 8QLWV � WR �

&RPSR%XV�' 2XWSXW
$UHD�6<60$& %86 $UHD

,5 ��� WR ,5 ��� $OORFDWHG WR 5HPRWH ,�2 6ODYH 5DFNV � WR � RU WR
&RPSR%XV�' 1HWZRUN 2XWSXWV�

6SHFLDO ,�2 8QLW $UHD � ,5 ��� WR ,5 ��� $OORFDWHG WR 6SHFLDO ,�2 8QLWV � WR ��
2SWLFDO ,�2 8QLW DQG ,�2
7HUPLQDO $UHD

,5 ��� WR ,5 ��� $OORFDWHG WR 2SWLFDO ,�2 8QLWV DQG ,�2 7HUPLQDOV�

:RUN $UHD ,5 ��� WR ,5 ��� )RU XVH DV ZRUN ELWV LQ WKH SURJUDP�
65 $UHD � 65 ����� WR 65 ����� &RQWDLQV V\VWHP FORFNV� IODJV� FRQWURO ELWV� DQG

VWDWXV LQIRUPDWLRQ�
65 $UHD � 65 ��� WR 65 ��� &RQWDLQV IODJV� FRQWURO ELWV� DQG VWDWXV LQIRUPD�

WLRQ� 65 ��� WR 65 ��� DUH XVHG DV ,�2 ZRUGV E\
0&52������

,5 $UHD � ,�2 $UHD � ,5 ��� WR ,5 ��� 7KHVH ,�2 ZRUGV DUH DOORFDWHG WR D WKLUG
([SDQVLRQ ,�2 5DFN E\ VORW SRVLWLRQ�

:RUN $UHD ,5 ��� WR ,5 ��� )RU XVH DV ZRUN ELWV LQ WKH SURJUDP�
*URXS�� +LJK�GHQVLW\ ,�2 8QLW
$UHD �

,5 ��� WR ,5 ��� $OORFDWHG WR *URXS�� +LJK�GHQVLW\ ,�2 8QLWV $ WR )�

:RUN $UHD ,5 ��� WR ,5 ��� )RU XVH DV ZRUN ELWV LQ WKH SURJUDP�
&RPSR%XV�' ,QSXW
$ �6 L O ,�2 8 L $

,5 ��� WR ,5 ��� $OORFDWHG WR &RPSR%XV�' ,QSXWVS � S
$UHD�6SHFLDO ,�2 8QLW $UHD � ,5 ��� WR ,5 ��� $OORFDWHG WR 6SHFLDO ,�2 8QLWV $ WR )�
:RUN $UHD ,5 ��� WR ,5 ��� )RU XVH DV ZRUN ELWV LQ WKH SURJUDP�

1RWH �� 5HIHU WR ��� ,5 �,QWHUQDO 5HOD\� $UHD IRU PRUH GHWDLOV RQ WKH ,5 DUHD�
5HIHU WR ��� 65 �6SHFLDO 5HOD\� $UHD IRU PRUH GHWDLOV RQ WKH 65 DUHD�

�� %LWV LQ ,5 $UHD � DQG ,5 $UHD � FDQ FDQ EH XVHG LQ SURJUDPPLQJ DV ZRUN ELWV
ZKHQ QRW XVHG IRU WKHLU DOORFDWHG SXUSRVH�

��� 'DWD $UHD 6WUXFWXUH
:KHQ GHVLJQDWLQJ D GDWD DUHD� WKH DFURQ\P IRU WKH DUHD LV DOZD\V UHTXLUHG IRU
DQ\ EXW WKH ,5 DQG65DUHDV� $OWKRXJK WKH DFURQ\PV IRU WKH ,5 DQG65 DUHDV DUH
RIWHQ JLYHQ IRU FODULW\ LQ WH[W H[SODQDWLRQV� WKH\ DUH QRW UHTXLUHG� DQG QRW HQWHUHG�
ZKHQ SURJUDPPLQJ� $Q\ GDWD DUHD GHVLJQDWLRQ ZLWKRXW DQ DFURQ\P LV DVVXPHG
WR EH LQ HLWKHU WKH ,5 RU 65 DUHD� %HFDXVH ,5 DQG 65 DGGUHVVHV UXQ FRQVHFX�
WLYHO\� WKH ZRUG RU ELW DGGUHVVHV DUH VXIILFLHQW WR GLIIHUHQWLDWH WKHVH WZR DUHDV�

'DWD $UHD 6WUXFWXUH 6HFWLRQ ���



��

$Q DFWXDO GDWD ORFDWLRQ ZLWKLQ DQ\ GDWD DUHD EXW WKH 7& DUHD LV GHVLJQDWHG E\ LWV
DGGUHVV� 7KH DGGUHVV GHVLJQDWHV WKH ELW RU ZRUG ZLWKLQ WKH DUHD ZKHUH WKH GH�
VLUHG GDWD LV ORFDWHG� 7KH7&DUHD FRQVLVWV RI 7&QXPEHUV� HDFK RIZKLFK LV XVHG
IRU D VSHFLILF WLPHU RU FRXQWHU GHILQHG LQ WKH SURJUDP� 5HIHU WR ��� 7& $UHD IRU
PRUH GHWDLOV RQ 7& QXPEHUV DQG WR ���� 7LPHU DQG &RXQWHU ,QVWUXFWLRQV IRU LQ�
IRUPDWLRQ RQ WKHLU DSSOLFDWLRQ�
7KH UHVW RI WKH GDWD DUHDV �L�H�� WKH ,5� 65� +5� '0� $5� DQG /5 DUHDV� FRQVLVW RI
ZRUGV� HDFK RI ZKLFK FRQVLVWV RI �� ELWV QXPEHUHG �� WKURXJK �� IURP ULJKW WR
OHIW� ,5 ZRUGV ��� DQG ��� DUH VKRZQ EHORZ ZLWK ELW QXPEHUV� +HUH� WKH FRQWHQW
RI HDFK ZRUG LV VKRZQ DV DOO ]HURV� %LW �� LV FDOOHG WKH ULJKWPRVW ELW� ELW ��� WKH
OHIWPRVW ELW�
7KH WHUP OHDVW VLJQLILFDQW ELW LV RIWHQ XVHG IRU ULJKWPRVW ELW� WKH WHUPPRVW VLJQLIL�
FDQW ELW� IRU OHIWPRVW ELW� 7KHVH WHUPV DUH QRW XVHG LQ WKLV PDQXDO EHFDXVH D
VLQJOH GDWD ZRUG LV RIWHQ VSOLW LQWR WZR RU PRUH SDUWV� ZLWK HDFK SDUW XVHG IRU GLI�
IHUHQW SDUDPHWHUV RU RSHUDQGV� :KHQ WKLV LV GRQH� WKH ULJKWPRVW ELWV RI D ZRUG
PD\ DFWXDOO\ EHFRPH WKH PRVW VLJQLILFDQW ELWV� L�H�� WKH OHIWPRVW ELWV LQ DQRWKHU
ZRUG�ZKHQ FRPELQHG ZLWK RWKHU ELWV WR IRUP D QHZ ZRUG�

%LW QXPEHU

,5 ZRUG ��� � � � � � � � � � � � � � � � �

,5 ZRUG ��� � � � � � � � � � � � � � � � �

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

7KH '0 DUHD LV DFFHVVLEOH E\ ZRUG RQO\� \RX FDQQRW GHVLJQDWH DQ LQGLYLGXDO ELW
ZLWKLQ D '0ZRUG� 'DWD LQ WKH ,5� 65� +5� $5� DQG /5 DUHDV LV DFFHVVLEOH HLWKHU
E\ ZRUG RU E\ ELW� GHSHQGLQJ RQ WKH LQVWUXFWLRQ LQ ZKLFK WKH GDWD LV EHLQJ XVHG�
7R GHVLJQDWH RQH RI WKHVH DUHDV E\ ZRUG� DOO WKDW LV QHFHVVDU\ LV WKH DFURQ\P �LI
UHTXLUHG� DQG WKH WZR�� WKUHH�� RU IRXU�GLJLW ZRUG DGGUHVV� 7R GHVLJQDWH DQ DUHD
E\ ELW� WKH ZRUG DGGUHVV LV FRPELQHG ZLWK WKH ELW QXPEHU DV D VLQJOH IRXU� RU ILYH�
GLJLW DGGUHVV� 7KH IROORZLQJ WDEOH VKRZ H[DPSOHV RI WKLV� 7KH WZR ULJKWPRVW GLJ�
LWV RI D ELW GHVLJQDWLRQ PXVW LQGLFDWH D ELW EHWZHHQ �� DQG ��� L�H�� WKH ULJKWPRVW
GLJLW PXVW EH � RU OHVV WKH QH[W GLJLW WR WKH OHIW� HLWKHU � RU ��
7KH VDPH 7& QXPEHU FDQ EH XVHG WR GHVLJQDWH HLWKHU WKH SUHVHQW YDOXH �39� RI
WKH WLPHU RU FRXQWHU� RU D ELW WKDW IXQFWLRQV DV WKH &RPSOHWLRQ )ODJ IRU WKH WLPHU RU
FRXQWHU� 7KLV LV H[SODLQHG LQ PRUH GHWDLO LQ ��� 7& $UHD�

$UHD :RUG GHVLJQDWLRQ %LW GHVLJQDWLRQ
,5 ��� ����� �OHIWPRVW ELW LQ ZRUG ����

65 ��� ����� �ULJKWPRVW ELW LQ ZRUG ����

'0 '0 ���� 1RW SRVVLEOH

7& 7& ��� �GHVLJQDWHV 39� 7& ��� �GHVLJQDWHV FRPSOHWLRQ IODJ�

/5 /5 �� /5 ����

'DWD 6WUXFWXUH :RUG GDWD LQSXW DV GHFLPDO YDOXHV LV VWRUHG LQ ELQDU\�FRGHG GHFLPDO �%&'��
ZRUG GDWD HQWHUHG DV KH[DGHFLPDO LV VWRUHG LQ ELQDU\ IRUP� (DFK IRXU ELWV RI D
ZRUG UHSUHVHQWV RQH GLJLW� HLWKHU D KH[DGHFLPDO RU GHFLPDO GLJLW� QXPHULFDOO\
HTXLYDOHQW WR WKH YDOXH RI WKH ELQDU\ ELWV� 2QH ZRUG RI GDWD WKXV FRQWDLQV IRXU
GLJLWV� ZKLFK DUH QXPEHUHG IURP ULJKW WR OHIW� 7KHVH GLJLW QXPEHUV DQG WKH FRUUH�
VSRQGLQJ ELW QXPEHUV IRU RQH ZRUG DUH VKRZQ EHORZ�

%LW QXPEHU

&RQWHQWV � � � � � � � � � � � � � � � �

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

'LJLW QXPEHU � � � �

:KHQ UHIHUULQJ WR WKH HQWLUH ZRUG� WKH GLJLW QXPEHUHG � LV FDOOHG WKH ULJKWPRVW
GLJLW� WKH RQH QXPEHUHG �� WKH OHIWPRVW GLJLW�

'DWD $UHD 6WUXFWXUH 6HFWLRQ ���



��

:KHQ LQSXWWLQJ GDWD LQWR GDWD DUHDV� LW PXVW EH LQSXW LQ WKH SURSHU IRUP IRU WKH
LQWHQGHG SXUSRVH� 7KLV LV QR SUREOHP ZKHQ GHVLJQDWLQJ LQGLYLGXDO ELWV� ZKLFK
DUHPHUHO\ WXUQHG21 �HTXLYDOHQW WR D ELQDU\ YDOXH RI �� RU2)) �D ELQDU\ YDOXH RI
���:KHQ LQSXWWLQJZRUG GDWD� KRZHYHU� LW LV LPSRUWDQW WR LQSXW LW HLWKHU DV GHFLPDO
RU DV KH[DGHFLPDO� GHSHQGLQJ RQ ZKDW LV FDOOHG IRU E\ WKH LQVWUXFWLRQ LW LV WR EH
XVHG IRU� 6HFWLRQ � ,QVWUXFWLRQ 6HW VSHFLILHV ZKHQ D SDUWLFXODU IRUP RI GDWD LV UH�
TXLUHG IRU DQ LQVWUXFWLRQ�

%LQDU\ DQG KH[DGHFLPDO FDQ EH HDVLO\ FRQYHUWHG EDFN DQG IRUWK EHFDXVH HDFK
IRXU ELWV RI D ELQDU\ QXPEHU LV QXPHULFDOO\ HTXLYDOHQW WR RQH GLJLW RI D KH[DGHFL�
PDO QXPEHU� 7KH ELQDU\ QXPEHU ���������������� LV FRQYHUWHG WR KH[DGHFL�
PDO E\ FRQVLGHULQJ HDFK VHW RI IRXU ELWV LQ RUGHU IURP WKH ULJKW� %LQDU\ ���� LV
KH[DGHFLPDO )� ELQDU\ ���� LV KH[DGHFLPDO �� 7KH KH[DGHFLPDO HTXLYDOHQW
ZRXOG WKXV EH �)�)� RU ������ LQ GHFLPDO ���� [ � � ��� [ �� � �� [ � � ����

'HFLPDO DQG %&' DUH HDVLO\ FRQYHUWHG EDFN DQG IRUWK� ,Q WKLV FDVH� HDFK %&'
GLJLW �L�H�� HDFK JURXS RI IRXU %&' ELWV� LV QXPHULFDOO\ HTXLYDOHQW RI WKH FRUUH�
VSRQGLQJ GHFLPDO GLJLW� 7KH %&' ELWV ���������������� DUH FRQYHUWHG WR GHFL�
PDO E\ FRQVLGHULQJ HDFK IRXU ELWV IURP WKH ULJKW� %LQDU\ ���� LV GHFLPDO �� ELQDU\
���� LV GHFLPDO �� 7KH GHFLPDO HTXLYDOHQW ZRXOG WKXV EH ������ 1RWH WKDW WKLV LV
QRW WKH VDPH QXPHULF YDOXH DV WKH KH[DGHFLPDO HTXLYDOHQW RI
����������������� ZKLFK ZRXOG EH ����� KH[DGHFLPDO� RU ������ LQ GHFLPDO
���� [ � � ��� [ � � �� [ � � ���

%HFDXVH WKH QXPHULF HTXLYDOHQW RI HDFK IRXU %&' ELQDU\ ELWV PXVW EH QXPHUL�
FDOO\ HTXLYDOHQW WR D GHFLPDO YDOXH� DQ\ IRXU ELW FRPELQDWLRQ QXPHULFDOO\ JUHDWHU
WKHQ � FDQQRW EH XVHG� H�J�� ���� LV QRW DOORZHG EHFDXVH LW LV QXPHULFDOO\ HTXLYD�
OHQW WR ��� ZKLFK FDQQRW EH H[SUHVVHG DV D VLQJOH GLJLW LQ GHFLPDO QRWDWLRQ� 7KH
ELQDU\ ELWV ���� DUH RI FRXUVH DOORZHG LQ KH[DGHFLPDO DUH D HTXLYDOHQW WR WKH
KH[DGHFLPDO GLJLW &�

7KHUH DUH LQVWUXFWLRQV SURYLGHG WR FRQYHUW GDWD HLWKHU GLUHFWLRQ EHWZHHQ %&'
DQG KH[DGHFLPDO� 5HIHU WR ���� 'DWD &RQYHUVLRQ IRU GHWDLOV� 7DEOHV RI ELQDU\
HTXLYDOHQWV WR KH[DGHFLPDO DQG %&' GLJLWV DUH SURYLGHG LQ WKH DSSHQGLFHV IRU
UHIHUHQFH�

'HFLPDO 3RLQWV 'HFLPDO SRLQWV DUH XVHG LQ WLPHUV RQO\� 7KH OHDVW VLJQLILFDQW GLJLW UHSUHVHQWV
WHQWKV RI D VHFRQG� $OO DULWKPHWLF LQVWUXFWLRQV RSHUDWH RQ LQWHJHUV RQO\�

6LJQHG DQG 8QVLJQHG %LQDU\ 'DWD
7KLV VHFWLRQ H[SODLQV VLJQHG DQG XQVLJQHG ELQDU\ GDWD IRUPDWV� 0DQ\ LQVWUXF�
WLRQV FDQ XVH HLWKHU VLJQHG RU XQVLJQHG GDWD DQG D IHZ �VXFK DV &36������
&36/������ '%6������ '%6/������ 0%6������ DQG 0%6/������ XVH VLJQHG
GDWD H[FOXVLYHO\�

8QVLJQHG ELQDU\ 8QVLJQHG ELQDU\ LV WKH VWDQGDUG IRUPDW XVHG LQ205213&V� 'DWD LQ WKLVPDQX�
DO DUH XQVLJQHG XQOHVV RWKHUZLVH VWDWHG� 8QVLJQHG ELQDU\ YDOXHV DUH DOZD\V
SRVLWLYH DQG UDQJH IURP � ������� WR ������ ��))))�� (LJKW�GLJLW YDOXHV UDQJH
IURP � ������ ����� WR ������������� ��)))) ))))��

%LW QXPEHU

&RQWHQWV � � � � � � � � � � � � � � � �

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

'LJLW YDOXH ��� ��� ��� ���

&RQYHUWLQJ 'LIIHUHQW )RUPV
RI 'DWD

'DWD $UHD 6WUXFWXUH 6HFWLRQ ���



��

6LJQHG %LQDU\ 6LJQHG ELQDU\ GDWD FDQ KDYH HLWKHU D SRVLWLYH DQG QHJDWLYH YDOXH� 7KH VLJQ LV
LQGLFDWHG E\ WKH VWDWXV RI ELW ��� ,I ELW �� LV2))� WKHQXPEHU LV SRVLWLYH DQG LI ELW ��
LV 21� WKH QXPEHU LV QHJDWLYH� 3RVLWLYH VLJQHG ELQDU\ YDOXHV UDQJH IURP �
������� WR ������ ���)))�� DQG QHJDWLYH VLJQHG ELQDU\ YDOXHV UDQJH IURP
ï������ ������� WR ï� ��))))��

%LW QXPEHU

&RQWHQWV � � � � � � � � � � � � � � � �

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

'LJLW YDOXH ��� ��� ��� ���

6LJQ LQGLFDWRU

(LJKW�GLJLW SRVLWLYH YDOXHV UDQJH IURP � ������ ����� WR ������������� ���)))
))))�� DQG HLJKW�GLJLW QHJDWLYH YDOXHV UDQJH IURP ï������������� ������
����� WR ï� ��)))) ))))��

7KH IROORZLQJ WDEOH VKRZV WKH FRUUHVSRQGLQJ GHFLPDO� ���ELW KH[DGHFLPDO� DQG
���ELW KH[DGHFLPDO YDOXHV�

'HFLPDO ���ELW +H[ ���ELW +H[

����������
����������

�
�
�

�����
�����
�����

�
�
�
�
�
�
ï�
ï�
�
�
�

ï�����
ï�����
ï�����

�
�
�

ï����������
ï����������

ïïï
ïïï

�
�
�

ïïï
�)))
�))(

�
�
�

����
����
����
))))
)))(

�
�
�

����
����
ïïï

�
�
�

ïïï
ïïï

�)))))))
�))))))(

�
�
�

��������
�����)))
�����))(

�
�
�

��������
��������
��������
))))))))
)))))))(

�
�
�

))))����
))))����
))))�)))

�
�
�

��������
��������

3RVLWLYH VLJQHG ELQDU\ GDWD LV LGHQWLFDO WR XQVLJQHG ELQDU\ GDWD �XS WR �������
DQG FDQ EH FRQYHUWHG XVLQJ %,1������ 7KH IROORZLQJ SURFHGXUH FRQYHUWV QHJD�
WLYH GHFLPDO YDOXHV EHWZHHQ ï������ DQG ï� WR VLJQHG ELQDU\� ,Q WKLV H[DPSOH
ï����� LV FRQYHUWHG WR &)&��

&RQYHUWLQJ 'HFLPDO WR
6LJQHG %LQDU\

'DWD $UHD 6WUXFWXUH 6HFWLRQ ���
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%LW QXPEHU

&RQWHQWV � � � � � � � � � � � � � � � �

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� )LUVW WDNH WKH DEVROXWH YDOXH ������� DQG FRQYHUW WR XQVLJQHG ELQDU\�

%LW QXPEHU

&RQWHQWV � � � � � � � � � � � � � � � �

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� 1H[W WDNH WKH FRPSOHPHQW�

%LW QXPEHU

&RQWHQWV � � � � � � � � � � � � � � � �

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� )LQDOO\ DGG RQH�

5HYHUVH WKH SURFHGXUH WR FRQYHUW QHJDWLYH VLJQHG ELQDU\ GDWD WR GHFLPDO�

��� ,5 �,QWHUQDO 5HOD\� $UHD
7KH ,5DUHD LV XVHG ERWK DV GDWD WR FRQWURO ,�2 SRLQWV� DQG DVZRUN ELWV WRPDQLSX�
ODWH DQG VWRUH GDWD LQWHUQDOO\� ,W LV DFFHVVLEOH ERWK E\ ELW DQG E\ ZRUG� ,Q WKH
&���+;�+*�+( 3&� WKH ,5 DUHD LV FRPSULVHG RI ZRUGV ,5 ��� WR ,5 ��� �,5
DUHD �� DQG ,5 ��� WR ,5 ��� �,5 DUHD ��� %DVLF LQVWUXFWLRQV KDYH VRPHZKDW ORQ�
JHU H[HFXWLRQ WLPHV ZKHQ WKH\ DFFHVV ,5 DUHD � UDWKHU WKDQ ,5 DUHD ��
:RUGV LQ WKH ,5 DUHD WKDW DUH XVHG WR FRQWURO ,�2 SRLQWV DUH FDOOHG ,�2 ZRUGV� %LWV
LQ ,�2 ZRUGV DUH FDOOHG ,�2 ELWV� %LWV LQ WKH ,5 DUHD ZKLFK DUH QRW DVVLJQHG DV ,�2
ELWV FDQ EH XVHG DV ZRUN ELWV� ,5 DUHD ZRUN ELWV DUH UHVHW ZKHQ SRZHU LV LQWHU�
UXSWHG RU 3& RSHUDWLRQ LV VWRSSHG�

$UHD 5DQJH
,5 $UHD � ,�2 $UHD � ,5 ��� WR ,5 ���

*URXS�� +LJK�GHQVLW\ ,�2 8QLW $UHD �
DQG %�$ ,QWHUIDFH 8QLW $UHD

,5 ��� WR ,5 ���

&RPSR%XV�' 2XWSXW�6<60$& %86 $UHD ,5 ��� WR ,5 ���
6SHFLDO ,�2 8QLW $UHD � ,5 ��� WR ,5 ���
2SWLFDO ,�2 8QLW DQG ,�2 7HUPLQDO $UHD ,5 ��� WR ,5 ���
:RUN $UHD ,5 ��� WR ,5 ���

,5 $UHD � ,�2 $UHD � ,5 ��� WR ,5 ���
:RUN $UHD ,5 ��� WR ,5 ���
*URXS�� +LJK�GHQVLW\ ,�2 8QLW $UHD � ,5 ��� WR ,5 ���
:RUN $UHD ,5 ��� WR ,5 ���
&RPSR%XV�' ,QSXW�6SHFLDO ,�2 8QLW $UHD � ,5 ��� WR ,5 ���
:RUN $UHD ,5 ��� WR ,5 ���

,�2 :RUGV ,I D 8QLW EULQJV LQSXWV LQWR WKH 3&� WKH ELW DVVLJQHG WR LW LV DQ LQSXW ELW� LI WKH 8QLW
VHQGV DQ RXWSXW IURP WKH 3&� WKH ELW LV DQ RXWSXW ELW� 7R WXUQ RQ DQ RXWSXW� WKH
RXWSXW ELW DVVLJQHG WR LW PXVW EH WXUQHG 21�:KHQ DQ LQSXW WXUQV RQ� WKH LQSXW ELW
DVVLJQHG WR LW DOVR WXUQV 21� 7KHVH IDFWV FDQ EH XVHG LQ WKH SURJUDP WR DFFHVV
LQSXW VWDWXV DQG FRQWURO RXWSXW VWDWXV WKURXJK ,�2 ELWV�

,QSXW %LW 8VDJH ,QSXW ELWV FDQ EH XVHG WR GLUHFWO\ LQSXW H[WHUQDO VLJQDOV WR WKH3&DQG FDQ EH XVHG
LQ DQ\ RUGHU LQ SURJUDPPLQJ� (DFK LQSXW ELW FDQ DOVR EH XVHG LQ DV PDQ\ LQVWUXF�
WLRQV DV UHTXLUHG WR DFKLHYH HIIHFWLYH DQG SURSHU FRQWURO� 7KH\ FDQQRW EH XVHG LQ
LQVWUXFWLRQV WKDW FRQWURO ELW VWDWXV� H�J�� WKH 287387� ',))(5(17,$7,21 83�
DQG .((3 LQVWUXFWLRQV�

,5 �,QWHUQDO 5HOD\� $UHD 6HFWLRQ ���
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2XWSXW %LW 8VDJH 2XWSXW ELWV DUH XVHG WR RXWSXW SURJUDP H[HFXWLRQ UHVXOWV DQG FDQ EH XVHG LQ DQ\
RUGHU LQ SURJUDPPLQJ� %HFDXVH RXWSXWV DUH UHIUHVKHG RQO\ RQFH GXULQJ HDFK
F\FOH �L�H�� RQFH HDFK WLPH WKH SURJUDP LV H[HFXWHG�� DQ\ RXWSXW ELW FDQ EH XVHG
LQ RQO\ RQH LQVWUXFWLRQ WKDW FRQWUROV LWV VWDWXV� LQFOXGLQJ 287� .((3������
',)8������ ',)'����� DQG 6)7������ ,I DQ RXWSXW ELW LV XVHG LQ PRUH WKDQ RQH
VXFK LQVWUXFWLRQ� RQO\ WKH VWDWXV GHWHUPLQHG E\ WKH ODVW LQVWUXFWLRQZLOO DFWXDOO\ EH
RXWSXW IURP WKH 3&�

6HH ������ 6KLIW 5HJLVWHU ï 6)7����� IRU DQ H[DPSOH WKDW XVHV DQ RXWSXW ELW LQ
WZR ¶ELW�FRQWURO· LQVWUXFWLRQV�

:RUG $OORFDWLRQ IRU 5DFNV ,�2 ZRUGV DUH DOORFDWHG WR WKH &38 5DFN DQG ([SDQVLRQ ,�2 5DFNV E\ VORW SRVL�
WLRQ�2QH ,�2ZRUG LV DOORFDWHG WR HDFK VORW� DV VKRZQ LQ WKH IROORZLQJ WDEOH� 6LQFH
HDFK VORW LV DOORFDWHG RQO\ RQH ,�2 ZRUG� D ��VORW UDFN XVHV RQO\ WKH ILUVW � ZRUGV�
D ��VORW UDFN XVHV RQO\ WKH ILUVW � ZRUGV� DQG DQ ��VORW UDFN XVHV RQO\ WKH ILUVW �
ZRUGV� :RUGV WKDW DUH DOORFDWHG WR XQXVHG RU QRQH[LVWHQW VORWV DUH DYDLODEOH DV
ZRUN ZRUGV�

� /HIW VLGH RI UDFN 5LJKW VLGH RI D ���VORW UDFN�

5DFN 6ORW � 6ORW � 6ORW � 6ORW � 6ORW � 6ORW � 6ORW � 6ORW � 6ORW � 6ORW ��
&38 ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ���
�VW ([SDQVLRQ ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ���
�QG ([SDQVLRQ ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ���
�UG ([SDQVLRQ ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ��� ,5 ���

8QXVHG :RUGV $Q\ ZRUGV DOORFDWHG WR D 8QLW WKDW GRHV QRW XVH WKHP FDQ EH XVHG LQ SURJUDP�
PLQJ DV ZRUN ZRUGV DQG ELWV� 8QLWV WKDW GR QRW XVHG WKH ZRUGV DVVLJQHG WR WKH
VORW WKH\ DUH PRXQWHG WR LQFOXGH /LQN 8QLWV �H�J�� +RVW /LQN 8QLWV� 3& /LQN 8QLWV�
6<60$& 1(7 /LQN 8QLWV� HWF��� 5HPRWH ,�2 0DVWHU 8QLWV� 6SHFLDO ,�2 8QLWV�
*URXS�� +LJK�GHQVLW\ ,�2 8QLWV� *URXS�� %�$ ,QWHUIDFH 8QLWV� DQG $X[LOLDU\
3RZHU 6XSSO\ 8QLWV�

,QPRVW &���+;�+*�+(3&V� XS WR VL[WHHQ 6SHFLDO ,�28QLWVPD\ EHPRXQWHG LQ
DQ\ VORW RI WKH &38 5DFN RU ([SDQVLRQ ,�2 5DFNV� �$ OLPLWHG QXPEHU RI 6SHFLDO
,�28QLWV FDQ EH LQVWDOOHG LQ 5HPRWH ,�26ODYH5DFNV� WRR�� (DFK 6SHFLDO ,�28QLW
LV DOORFDWHG WHQ ZRUGV EDVHG RQ LWV XQLW QXPEHU �� WR )��

8S WR WHQ 6SHFLDO ,�2 8QLWV PD\ EH PRXQWHG LQ WKH &���+(�&38PP�=( DQG
&���+*�+;�&38�P�=(��P�=( 3&V� (DFK 8QLW LV DOORFDWHG WHQ ZRUGV EDVHG
RQ LWV XQLW QXPEHU �� WR ���

8QLW QXPEHU ,�2 ZRUGV 3& 5HVWULFWLRQV
� ,5 ��� WR ,5 ��� 1RQH
� ,5 ��� WR ,5 ���
� ,5 ��� WR ,5 ���
� ,5 ��� WR ,5 ���
� ,5 ��� WR ,5 ���
� ,5 ��� WR ,5 ���
� ,5 ��� WR ,5 ���
� ,5 ��� WR ,5 ���
� ,5 ��� WR ,5 ���
� ,5 ��� WR ,5 ���

$OORFDWLRQ IRU 6SHFLDO ,�2
8QLWV DQG 6ODYH 5DFNV

,5 �,QWHUQDO 5HOD\� $UHD 6HFWLRQ ���
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8QLW QXPEHU 3& 5HVWULFWLRQV,�2 ZRUGV
$ ,5 ��� WR ,5 ��� 1RW DYDLODEOH LQ &���+(�&38PP�=( DQG

& +*�+; &38 =(� =( 3&% ,5 ��� WR ,5 ���
PP

&���+*�+;�&38�P�=(��P�=( 3&V�

& ,5 ��� WR ,5 ���
' ,5 ��� WR ,5 ���
( ,5 ��� WR ,5 ���
) ,5 ��� WR ,5 ���

1RWH ,�2 ZRUGV WKDW DUHQ·W DOORFDWHG WR 6SHFLDO ,�2 8QLWV FDQ EH XVHG DV ZRUN ZRUGV�

8S WR ILYH 6ODYH 5DFNV PD\ EH XVHG� ZKHWKHU RQH RU WZR 0DVWHUV DUH XVHG� ,5
DUHD ZRUGV DUH DOORFDWHG WR 6ODYH 5DFNV E\ WKH XQLW QXPEHU RQ WKH 8QLW� DV
VKRZQ LQ WKH IROORZLQJ WDEOHV�

8QLW QXPEHU ,�2 ZRUGV

� ,5 ��� WR ,5 ���

� ,5 ��� WR ,5 ���

� ,5 ��� WR ,5 ���

� ,5 ��� WR ,5 ���

� ,5 ��� WR ,5 ���

7KH &����57���������3�9� 5HPRWH ,�2 6ODYH 5DFN PD\ EH XVHG� EXW LW UH�
TXLUHV �� ,�2 ZRUGV� QRW ��� DQG WKHUHIRUH RFFXSLHV WKH ,�2 ZRUGV DOORFDWHG WR �
&���+6ODYH 5DFNV� ERWK WKH ZRUGV DOORFDWHG WR WKH XQLW QXPEHU VHW RQ WKH UDFN
DQG WKH ZRUGV DOORFDWHG WR WKH IROORZLQJ XQLW QXPEHU� :KHQ XVLQJ D &���+;�
+*�+( &38 8QLW� GR QRW VHW WKH XQLW QXPEHU RQ D &��� 6ODYH 5DFN WR �� EH�
FDXVH WKHUH LV QR XQLW QXPEHU �� :LWK WKH &��� 6ODYH 5DFN� ,�2 ZRUGV DUH DOOR�
FDWHG RQO\ WR LQVWDOOHG 8QLWV� IURP OHIW WR ULJKW� DQG QRW WR VORWV DV LQ WKH &���+;�
+*�+( 5DFNV�

,�2 ZRUGV EHWZHHQ ,5 ��� DQG ,5 ��� DUH DOORFDWHG WR 2SWLFDO ,�2 8QLWV DQG ,�2
7HUPLQDOV E\ XQLW QXPEHU� 7KH ,�2 ZRUG DOORFDWHG WR HDFK 8QLW LV ,5 ����Q�
ZKHUH Q LV WKH XQLW QXPEHU VHW RQ WKH 8QLW�

5HPRWH 0DVWHU ,�2 8QLWV DQG +RVW /LQN 8QLWV GR QRW XVH ,�2 ZRUGV� DQG WKH 3&
/LQN 8QLWV XVH WKH /5 DUHD� VR ZRUGV DOORFDWHG WR WKH VORWV LQ ZKLFK WKHVH 8QLWV
DUH PRXQWHG DUH DYDLODEOH DV ZRUN ZRUGV�

%LW $OORFDWLRQ IRU ,�2 8QLWV $Q ,�2 8QLW PD\ UHTXLUH DQ\ZKHUH IURP � WR �� ELWV� GHSHQGLQJ RQ WKH PRGHO�
:LWK PRVW ,�2 8QLWV� DQ\ ELWV QRW XVHG IRU LQSXW RU RXWSXW DUH DYDLODEOH DV ZRUN
ELWV� 7UDQVLVWRU2XWSXW8QLWV&���+�2'���DQG&���+�2'���� DVZHOO DV 7ULDF
2XWSXW 8QLW &���+�2$���� KRZHYHU� XVHV ELW �� IRU WKH %ORZQ )XVH )ODJ� 7UDQ�
VLVWRU 2XWSXW 8QLW &���+�2'��� XVHV ELWV �� WR �� IRU WKH $ODUP )ODJ� %LWV �� WR
�� RI DQ\ ZRUG DOORFDWHG WR WKHVH 8QLWV� WKHUHIRUH� FDQQRW EH XVHG DV ZRUN ELWV�

7KH ,QWHUUXSW ,QSXW 8QLW XVHV WKH � ELWV RI WKH ILUVW ,�2 ZRUG DOORFDWHG WR LWV VORW LQ
WKH &38 5DFN� �$Q ,QWHUUXSW ,QSXW 8QLW ZLOO RSHUDWH DV D QRUPDO ,QSXW 8QLW ZKHQ
LQVWDOOHG LQ DQ ([SDQVLRQ ,�2 5DFN�� 7KH RWKHU �� ELWV DOORFDWHG WR LWV VORW LQ WKH
&38 5DFN FDQ EH XVHG DV ZRUN ELWV�

$OORFDWLRQ IRU 2SWLFDO ,�2
8QLWV DQG ,�2 7HUPLQDOV

$OORFDWLRQ IRU 5HPRWH ,�2
0DVWHU DQG /LQN 8QLWV

%LW $OORFDWLRQ IRU ,QWHUUXSW
,QSXW 8QLWV

,5 �,QWHUQDO 5HOD\� $UHD 6HFWLRQ ���
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*URXS�� +LJK�GHQVLW\ ,�2 8QLWV DQG %�$ ,QWHUIDFH 8QLWV DUH DOORFDWHG ZRUGV EH�
WZHHQ ,5 ��� DQG ,5 ��� DFFRUGLQJ WR ,�2 QXPEHU VHWWLQJVPDGH RQ WKHP DQG GR
QRW XVH WKH ZRUGV DOORFDWHG WR WKH VORWV LQ ZKLFK WKH\ DUH PRXQWHG� )RU ���SRLQW
8QLWV� HDFK 8QLW LV DOORFDWHG WZR ZRUGV� IRU ���SRLQW 8QLWV� HDFK 8QLW LV DOORFDWHG
IRXU ZRUGV� 7KH ZRUGV DOORFDWHG IRU HDFK ,�2 QXPEHU DUH LQ WKH IROORZLQJ WDEOHV�
$Q\ ZRUGV RU SDUW RI ZRUGV QRW XVHG IRU ,�2 FDQ EH XVHG DV ZRUN ZRUGV RU ELWV LQ
SURJUDPPLQJ�

���SRLQW 8QLWV ���SRLQW 8QLWV
,�2 QXPEHU :RUGV ,�2 QXPEHU :RUGV
� ,5 �� WR ,5 �� � ,5 �� WR ,5 ��
� ,5 �� WR ,5 �� � ,5 �� WR ,5 ��
� ,5 �� WR ,5 �� � ,5 �� WR ,5 ��
� ,5 �� WR ,5 �� � ,5 �� WR ,5 ��
� ,5 �� WR ,5 �� � ,5 �� WR ,5 ��
� ,5 �� WR ,5 �� � ,5 �� WR ,5 ��
� ,5 �� WR ,5 �� � ,5 �� WR ,5 ��
� ,5 �� WR ,5 �� � ,5 �� WR ,5 ��
� ,5 �� WR ,5 �� � ,5 �� WR ,5 ��
� ,5 �� WR ,5 �� � &DQQRW EH XVHG�

:KHQ VHWWLQJ ,�2 QXPEHUV RQ WKH +LJK�GHQVLW\ ,�2 8QLWV DQG %�$ ,QWHUIDFH
8QLWV� EH VXUH WKDW WKH VHWWLQJV ZLOO QRW FDXVH WKH VDPH ZRUGV WR EH DOORFDWHG WR
PRUH WKDQ RQH 8QLW� )RU H[DPSOH� LI ,�2 QXPEHU � LV DOORFDWHG WR D ���SRLQW 8QLW�
,�2 QXPEHU � FDQQRW EH XVHG IRU DQ\ 8QLW LQ WKH V\VWHP�

*URXS��+LJK�GHQVLW\ ,�28QLWV DQG %�$ ,QWHUIDFH8QLWV DUH QRW FRQVLGHUHG6SH�
FLDO ,�28QLWV DQG GR QRW DIIHFW WKH OLPLW WR WKH QXPEHU RI 6SHFLDO ,�28QLWV DOORZHG
LQ WKH 6\VWHP� UHJDUGOHVV RI WKH QXPEHU XVHG�

7KH ZRUGV DOORFDWHG WR *URXS�� +LJK�GHQVLW\ ,�2 8QLWV FRUUHVSRQG WR WKH FRQ�
QHFWRUV RQ WKH 8QLWV DV VKRZQ LQ WKH IROORZLQJ WDEOH�

8QLW :RUG &RQQHFWRU�URZ
���SRLQW 8QLWV )LUVW 5RZ $S

6HFRQG 5RZ %
���SRLQW 8QLWV )LUVW &1�� URZ $S

6HFRQG &1�� URZ %
7KLUG &1�� URZ $
)RXUWK &1�� URZ %

1RWH �� *URXS�� +LJK�GHQVLW\ ,�2 8QLWV DQG %�$ ,QWHUIDFH 8QLWV FDQQRW EHPRXQWHG
WR 6ODYH 5DFNV�

�� *URXS�� +LJK�GHQVLW\ ,�2 8QLWV FDQQRW EH XVHG ZLWK WKH &���+(�
&38����=�( &38 8QLW� 7KH ZRUGV QRUPDOO\ DOORFDWHG WR WKHVH 8QLWV FDQ EH
XVHG DV ZRUN ZRUGV�

��� 65 �6SHFLDO 5HOD\� $UHD
7KH 65 DUHD FRQWDLQV IODJV DQG FRQWURO ELWV XVHG IRU PRQLWRULQJ 3& RSHUDWLRQ�
DFFHVVLQJ FORFN SXOVHV� DQG VLJQDOOLQJ HUURUV� 65 DUHD ZRUG DGGUHVVHV UDQJH
IURP ��� WKURXJK ���� ELW DGGUHVVHV� IURP ����� WKURXJK ������

7KH 65 DUHDV LV GLYLGHG LQWR WZR VHFWLRQV� 7KH ILUVW VHFWLRQ HQGV DW 65 ��� DQG
WKH VHFRQG VHFWLRQ EHJLQV DW 65 ����:KHQ DQ65DUHDZRUG LV XVHG DV DQRSHU�

$OORFDWLRQ IRU *URXS��
+LJK�GHQVLW\ ,�2 8QLWV DQG
%� ,QWHUIDFH 8QLWV

65 �6SHFLDO 5HOD\� $UHD 6HFWLRQ ���



��

DQG LQ DQ LQVWUXFWLRQ� WKH RSHUDQG PXVWQ·W FURVV RYHU WKLV ERXQGDU\� %DVLF LQ�
VWUXFWLRQV WKDW DFFHVV ELWV LQ WKH 65 $UHD � KDYH ORQJHU H[HFXWLRQ WLPHV�

$UHD 5DQJH
65 $UHD � 65 ����� WR 65 �����
65 $UHD � 65 ����� WR 65 �����

7KH IROORZLQJ WDEOH OLVWV WKH IXQFWLRQV RI 65 DUHD IODJV DQG FRQWURO ELWV� 0RVW RI
WKHVH ELWV DUH GHVFULEHG LQ PRUH GHWDLO IROORZLQJ WKH WDEOH� 'HVFULSWLRQV DUH LQ
RUGHU E\ ELW QXPEHU H[FHSW WKDW /LQN 6\VWHP ELWV DUH JURXSHG WRJHWKHU�
8QOHVV RWKHUZLVH VWDWHG� IODJV DUH2)) XQWLO WKH VSHFLILHG FRQGLWLRQ DULVHV� ZKHQ
WKH\ DUH WXUQHG 21� 5HVWDUW ELWV DUH XVXDOO\ 2))� EXW ZKHQ WKH XVHU WXUQV RQH
21 WKHQ2))� WKH VSHFLILHG /LQN 8QLW ZLOO EH UHVWDUWHG� 2WKHU FRQWURO ELWV DUH2))
XQWLO VHW E\ WKH XVHU�
1RW DOO 65ZRUGV DQG ELWV DUH ZULWHDEOH E\ WKH XVHU� %H VXUH WR FKHFN WKH IXQFWLRQ
RI D ELW RU ZRUG EHIRUH DWWHPSWLQJ WR XVH LW LQ SURJUDPPLQJ�

:RUG�V� %LW�V� )XQFWLRQ
��� �� WR �� 1RGH ORRS VWDWXV RXWSXW DUHD IRU RSHUDWLQJ OHYHO � RI 6<60$& 1(7 /LQN 6\VWHP

�� WR �� 1RGH ORRS VWDWXV RXWSXW DUHD IRU RSHUDWLQJ OHYHO � RI 6<60$& 1(7 /LQN 6\VWHP

��� �� WR �� &RPSOHWLRQ FRGH RXWSXW DUHD IRU RSHUDWLQJ OHYHO � IROORZLQJ H[HFXWLRQ RI
6(1'������5(&9����� 6<60$& /,1.�6<60$& 1(7 /LQN 6\VWHP

�� WR �� &RPSOHWLRQ FRGH RXWSXW DUHD IRU RSHUDWLQJ OHYHO � IROORZLQJ H[HFXWLRQ RI
6(1'������5(&9����� 6<60$& /,1.�6<60$& 1(7 /LQN 6\VWHP

��� DQG ��� �� WR �� 'DWD OLQN VWDWXV RXWSXW DUHD IRU RSHUDWLQJ OHYHO � RI 6<60$& /,1. RU 6<60$& 1(7 /LQN
6\VWHP

��� DQG ��� �� WR �� 'DWD OLQN VWDWXV RXWSXW DUHD IRU RSHUDWLQJ OHYHO � RI 6<60$& /,1. RU 6<60$& 1(7 /LQN
6\VWHP

��� �� WR �� 1RW XVHG
��� DQG ��� �� WR �� 3& /LQN 8QLW 5XQ )ODJV IRU 8QLWV �� WKURXJK �� RU GDWD OLQN VWDWXV IRU RSHUDWLQJ OHYHO �

�� WR �� 3& /LQN 8QLW (UURU )ODJV IRU 8QLWV �� WKURXJK �� RU GDWD OLQN VWDWXV IRU RSHUDWLQJ OHYHO �

��� DQG ��� �� WR �� 3& /LQN 8QLW 5XQ )ODJV IRU 8QLWV �� WKURXJK �� RU GDWD OLQN VWDWXV IRU RSHUDWLQJ OHYHO �
�� WR �� 3& /LQN 8QLW (UURU )ODJV IRU 8QLWV �� WKURXJK �� RU GDWD OLQN VWDWXV IRU RSHUDWLQJ OHYHO �

��� �� 5HPRWH ,�2 (UURU 5HDG %LW

:ULWHDEOH �� WR �� 1RW XVHG:ULWHDEOH
�� 5HPRWH ,�2 (UURU )ODJ
�� WR �� 6ODYH 5DFN QXPEHU DQG XQLW QXPEHU RI 5HPRWH ,�2 8QLW� 2SWLFDO ,�2 8QLW� RU ,�2 7HUPLQDO

ZLWK HUURU
�� 1RW XVHG
�� WR �� 0DVWHU·V XQLW QXPEHU DQG ZRUG DOORFDWHG WR 5HPRWH ,�2 8QLW� 2SWLFDO ,�2 8QLW� RU ,�2 7HUPLQDO

ZLWK HUURU �+H[DGHFLPDO�
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:RUG�V� )XQFWLRQ%LW�V�
��� �� 6(1'������5(&9����� (UURU )ODJ IRU RSHUDWLQJ OHYHO � RI 6<60$& /,1. RU 6<60$& 1(7

/LQN 6\VWHP
�� 6(1'������5(&9����� (QDEOH )ODJ IRU RSHUDWLQJ OHYHO � RI 6<60$& /,1. RU 6<60$&

1(7 /LQN 6\VWHP
�� 2SHUDWLQJ /HYHO � 'DWD /LQN 2SHUDWLQJ )ODJ
�� 6(1'������5(&9����� (UURU )ODJ IRU RSHUDWLQJ OHYHO � RI 6<60$& /,1. RU 6<60$& 1(7

/LQN 6\VWHP
�� 6(1'������5(&9����� (QDEOH )ODJ IRU RSHUDWLQJ OHYHO � RI 6<60$& /,1. RU 6<60$&

1(7 /LQN 6\VWHP
�� 2SHUDWLQJ /HYHO � 'DWD /LQN 2SHUDWLQJ )ODJ
�� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � &RPPXQLFDWLRQV (UURU )ODJ
�� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � 5HVWDUW %LW
�� 56����& 3RUW (UURU )ODJ
�� 56����& 3RUW 5HVWDUW %LW
�� 3& 6HWXS &OHDU %LW
�� )RUFHG 6WDWXV +ROG %LW
�� 'DWD 5HWHQWLRQ &RQWURO %LW
�� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � 5HVWDUW %LW
�� 1RW XVHG�
�� 2XWSXW 2)) %LW

��� �� WR �� )$/ QXPEHU RXWSXW DUHD �VHH HUURU LQIRUPDWLRQ SURYLGHG HOVHZKHUH�
�� /RZ %DWWHU\ )ODJ
�� &\FOH 7LPH (UURU )ODJ
�� ,�2 9HULILFDWLRQ (UURU )ODJ
�� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � &RPPXQLFDWLRQV (UURU )ODJ
�� 5HPRWH ,�2 (UURU )ODJ
�� $OZD\V 21 )ODJ
�� $OZD\V 2)) )ODJ
�� )LUVW &\FOH )ODJ

��� �� ��PLQXWH FORFN SXOVH ELW
�� �����VHFRQG FORFN SXOVH ELW
�� 1HJDWLYH �1� )ODJ
�� 075 ([HFXWLRQ )ODJ
�� 2YHUIORZ )ODJ �IRU VLJQHG ELQDU\ FDOFXODWLRQV�
�� 8QGHUIORZ )ODJ �IRU VLJQHG ELQDU\ FDOFXODWLRQV�
�� 'LIIHUHQWLDO 0RQLWRU (QG )ODJ
�� 6WHS )ODJ
�� +.< ([HFXWLRQ )ODJ
�� �6(* ([HFXWLRQ )ODJ
�� '6: ([HFXWLRQ )ODJ
�� ,QWHUUXSW ,QSXW 8QLW (UURU )ODJ
�� )LUVW F\FOH IODJ
�� ,QWHUUXSW 3URJUDP (UURU )ODJ
�� *URXS�� (UURU )ODJ
�� 6SHFLDO 8QLW (UURU )ODJ �LQFOXGHV 6SHFLDO ,�2� 3& /LQN� +RVW /LQN� 5HPRWH ,�2 0DVWHU 8QLWV�
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:RUG�V� )XQFWLRQ%LW�V�
��� �� ����VHFRQG FORFN SXOVH ELW

�� ����VHFRQG FORFN SXOVH ELW
�� ����VHFRQG FORFN SXOVH ELW
�� ,QVWUXFWLRQ ([HFXWLRQ (UURU �(5� )ODJ 7KHVH IODJV DUH WXUQHG 2)) ZKHQ WKH (1'�����

L L L G K L · E�� &DUU\ �&<� )ODJ
J � �

LQVWUXFWLRQ LV H[HFXWHG� VR WKHLU VWDWXV FDQ·W EH
PRQLWRUHG IURP D 3URJUDPPLQJ &RQVROH

�� *UHDWHU 7KDQ �*5� )ODJ
PRQLWRUHG IURP D 3URJUDPPLQJ &RQVROH�

5HIHU WR $SSHQGL[ & IRU D WDEOH VKRZLQJ ZKLFK
�� (TXDOV �(4� )ODJ

5HIHU WR $SSHQGL[ & IRU D WDEOH VKRZLQJ ZKLFK
LQVWUXFWLRQV DIIHFW WKHVH IODJV�

�� /HVV 7KDQ �/(� )ODJ
LQVWUXFWLRQV DIIHFW WKHVH IODJV�

�� WR �� 5HVHUYHG E\ V\VWHP �XVHG IRU 75 ELWV�
��� WR ��� �� WR �� 5HVHUYHG E\ V\VWHP
��� �� WR �� /RQJHVW LQWHUUXSW VXEURXWLQH �DFWLRQ� H[HFXWLRQ WLPH �����PV XQLWV�
��� �� WR �� 1XPEHU RI LQWHUUXSW VXEURXWLQH �DFWLRQ� ZLWK ORQJHVW H[HFXWLRQ WLPH� ����� WR �����

�%LW �� LV WKH ,QWHUUXSW )ODJ�
��� �� WR �� 56����& 3RUW (UURU &RGH

�� 1R HUURU

�� )UDPLQJ HUURU

�� 3DULW\ HUURU

�� 2YHUUXQ HUURU

(� ��� 17 /LQN 3URJUDPPLQJ &RQVROH %XV
FRQQHFWHG�

�� 56����& 3RUW &RPPXQLFDWLRQV (UURU
�� 56����& 3RUW 6HQG 5HDG\ )ODJ
�� 56����& 3RUW 5HFHSWLRQ &RPSOHWHG )ODJ
�� 56����& 3RUW 5HFHSWLRQ 2YHUIORZ )ODJ
�� WR �� 3HULSKHUDO 3RUW (UURU &RGH LQ *HQHUDO ,�2 0RGH

�� 1R HUURU

�� )UDPLQJ HUURU

�� 3DULW\ HUURU

�� 2YHUUXQ HUURU

�� 3HULSKHUDO 3RUW &RPPXQLFDWLRQV (UURU LQ *HQHUDO ,�2 0RGH
�� 3HULSKHUDO 3RUW 6HQG 5HDG\ )ODJ LQ LQ *HQHUDO ,�2 0RGH
�� 3HULSKHUDO 3RUW 5HFHSWLRQ &RPSOHWHG )ODJ LQ *HQHUDO ,�2 0RGH
�� 3HULSKHUDO 3RUW 5HFHSWLRQ 2YHUIORZ )ODJ LQ *HQHUDO ,�2 0RGH

��� �� WR �� 17 /LQN ���1� 0RGH
%LWV �� WR ��� &RPPXQLFDWLQJ ZLWK 37 )ODJV IRU 8QLWV � WR �
%,WV �� WR ��� 5HJLVWHULQJ 37 3ULRULW\ )ODJV IRU 8QLWV � WR �

56����& 0RGH
%,WV �� WR ��� 56����& 3RUW 5HFHSWLRQ &RXQWHU

��� �� WR �� 3HULSKHUDO 5HFHSWLRQ &RXQWHU LQ 56����& 0RGH
��� �� WR �� 5HVHUYHG E\ V\VWHP �QRW DFFHVVLEOH E\ XVHU�

�� +RVW /LQN /HYHO � 6HQG 5HDG\ )ODJ
�� WR �� 5HVHUYHG E\ V\VWHP �QRW DFFHVVLEOH E\ XVHU�
�� +RVW /LQN /HYHO � 6HQG 5HDG\ )ODJ
�� WR �� 1RW XVHG�

��� �� WR �� &RPPXQLFDWLRQV %RDUG (UURU ,QIRUPDWLRQ
��� �� WR �� 0HPRU\ &DVVHWWH &RQWHQWV ��� 1RWKLQJ� ��� 80� ��� ,20� ��� +,6

�� WR �� 0HPRU\ &DVVHWWH &DSDFLW\
�� � .: �QR FDVVHWWH�� �� � RU � .:� �� �� .:� �� �� .:

�� WR �� 5HVHUYHG E\ V\VWHP �QRW DFFHVVLEOH E\ XVHU�
�� ((3520 0HPRU\ &DVVHWWH 3URWHFWHG RU (3520 0HPRU\ &DVVHWWH 0RXQWHG )ODJ
�� 0HPRU\ &DVVHWWH )ODJ
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:RUG�V� )XQFWLRQ%LW�V�
��� �� 6DYH 80 WR &DVVHWWH %LW 'DWD WUDQVIHUUHG ZKHQ WKH %LW LV WXUQHG 21 LQ

352*5$0 PRGH� %LW ZLOO DXWRPDWLFDOO\ WXUQ 2))�
�� /RDG 80 IURP &DVVHWWH %LW

352*5$0 PRGH� %LW ZLOO DXWRPDWLFDOO\ WXUQ 2))�
$ QRQ�IDWDO HUURU ZLOO RFFXU LI WKHVH ELWV DUH WXUQHG
21 LQ 581 RU 021,725 PRGHV�

�� &RPSDUH 80 WR &DVVHWWH %LW
�� &RPSDULVRQ 5HVXOWV

�� &RQWHQWV LGHQWLFDO� �� &RQWHQWV GLIIHU RU FRPSDULVRQ QRW SRVVLEOH
�� WR �� 1RW XVHG�
�� 7UDQVIHU (UURU )ODJ� 7UDQVIHUULQJ

6<60$& 1(7 GDWD OLQN WDEOH RQ 80
GXULQJ DFWLYH GDWD OLQN�

'DWD ZLOO QRW EH WUDQVIHUUHG IURP 80 WR WKH 0HPRU\
&DVVHWWH LI DQ HUURU RFFXUV �H[FHSW IRU %RDUG
&KHFNVXP (UURU�� 'HWDLOHG LQIRUPDWLRQ RQ FKHFNVXP

L L WK 0 & WW LOO W E�� 7UDQVIHU (UURU )ODJ� 1RW 352*5$0
PRGH

�
HUURUV RFFXUULQJ LQ WKH 0HPRU\ &DVVHWWH ZLOO QRW EH
RXWSXW WR 65 ��� EHFDXVH WKH LQIRUPDWLRQ LV QRW
QHHGHG 5HSHDW WKH WUDQVPLVVLRQ LI 65 ����� LV 21

�� 7UDQVIHU (UURU )ODJ� 5HDG 2QO\
QHHGHG� 5HSHDW WKH WUDQVPLVVLRQ LI 65 ����� LV 21�

�� 7UDQVIHU (UURU )ODJ� ,QVXIILFLHQW
&DSDFLW\ RU 1R 80

�� 7UDQVIHU (UURU )ODJ� %RDUG &KHFNVXP
(UURU

��� �� WR �� /DGGHU SURJUDP VL]H VWRUHG LQ 0HPRU\ &DVVHWWH

/DGGHU�RQO\ )LOH� ��� � .:� ��� � .:� ��� �� .:� ��� ���� �� .:�

��� 1R ODGGHU SURJUDP RU D ILOH RWKHU WKDQ D ODGGHU SURJUDP KDV EHHQ VWRUHG�
�� WR �� /DGGHU SURJUDP VL]H DQG W\SH LQ &38 �6SHFLILFDWLRQV DUH WKH VDPH DV IRU ELWV �� WR ����

��� �� WR �� 1RW XVHG�
�� 0HPRU\ (UURU )ODJ� 3& 6HWXS &KHFNVXP (UURU
�� 0HPRU\ (UURU )ODJ� /DGGHU &KHFNVXP (UURU
�� 0HPRU\ (UURU )ODJ� ,QVWUXFWLRQ &KDQJH 9HFWRU $UHD &KHFNVXP (UURU
�� 0HPRU\ (UURU )ODJ� 0HPRU\ &DVVHWWH 2QOLQH 'LVFRQQHFWLRQ
�� 0HPRU\ (UURU )ODJ� $XWRERRW (UURU

��� �� 6DYH ,20 WR &DVVHWWH %LW 'DWD WUDQVIHUUHG WR 0HPRU\ &DVVHWWH ZKHQ %LW LV
WXUQHG 21 LQ 352*5$0 PRGH� $Q HUURU ZLOO EH
SURGXFHG LI WXUQHG 21 LQ DQ\ RWKHU PRGH %LW ZLOO

�� /RDG ,20 IURP &DVVHWWH %LW
SURGXFHG LI WXUQHG 21 LQ DQ\ RWKHU PRGH� %LW ZLOO
DXWRPDWLFDOO\ WXUQ 2)) IURP D 3URJUDPPLQJ
&RQVROH�

�� 6HW WKLV ELW WR ��
�� WR �� 1RW XVHG�
�� WR �� &RQWDLQV WKH (0 EDQN QXPEHU ZKHQ WKH 0HPRU\ &DVVHWWH FRQWDLQV ,20 GDWD�
�� 7UDQVIHU (UURU )ODJ� 1RW 352*5$0

PRGH
'DWD ZLOO QRW EH WUDQVIHUUHG IURP ,20 WR WKH 0HPRU\
&DVVHWWH LI DQ HUURU RFFXUV �H[FHSW IRU 5HDG 2QO\

�� 7UDQVIHU (UURU )ODJ� 5HDG 2QO\
&DVVHWWH D H R RFFX V �H FHSW R HDG 2 \
(UURU��

�� 7UDQVIHU (UURU )ODJ� ,QVXIILFLHQW
&DSDFLW\ RU 1R ,20

�� $OZD\V ��
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:RUG�V� )XQFWLRQ%LW�V�
��� �� 6SHFLDO ,�2 8QLW �� 5HVWDUW )ODJ 7KHVH IODJV ZLOO WXUQ 21 GXULQJ UHVWDUW SURFHVVLQJ�

7K IO LOO 21 I 8 L 6O�� 6SHFLDO ,�2 8QLW �� 5HVWDUW )ODJ
J J S J

7KHVH IODJV ZLOO QRW WXUQ 21 IRU 8QLWV RQ 6ODYH
5DFNV

�� 6SHFLDO ,�2 8QLW �� 5HVWDUW )ODJ
5DFNV�

�� 6SHFLDO ,�2 8QLW �� 5HVWDUW )ODJ
�� 6SHFLDO ,�2 8QLW �� 5HVWDUW )ODJ
�� 6SHFLDO ,�2 8QLW �� 5HVWDUW )ODJ
�� 6SHFLDO ,�2 8QLW �� 5HVWDUW )ODJ
�� 6SHFLDO ,�2 8QLW �� 5HVWDUW )ODJ
�� 6SHFLDO ,�2 8QLW �� 5HVWDUW )ODJ
�� 6SHFLDO ,�2 8QLW �� 5HVWDUW )ODJ
�� 6SHFLDO ,�2 8QLW �$ 5HVWDUW )ODJ
�� 6SHFLDO ,�2 8QLW �% 5HVWDUW )ODJ
�� 6SHFLDO ,�2 8QLW �& 5HVWDUW )ODJ
�� 6SHFLDO ,�2 8QLW �' 5HVWDUW )ODJ
�� 6SHFLDO ,�2 8QLW �( 5HVWDUW )ODJ
�� 6SHFLDO ,�2 8QLW �) 5HVWDUW )ODJ

��� �� 3& 6HWXS (UURU �'0 ���� WR '0 �����
�� 3& 6HWXS (UURU �'0 ���� WR '0 �����
�� 3& 6HWXS (UURU �'0 ���� WR '0 �����
�� 1RW XVHG�
�� &KDQJLQJ 56����& 6HWXS )ODJ
�� 1RW XVHG�
�� WR �� 5HVHUYHG E\ V\VWHP �QRW DFFHVVLEOH E\ XVHU�
�� WR �� 1RW XVHG�

��� �� WR �� 0LQXWHV ��� WR ��� ,QGLFDWHV WKH FXUUHQW WLPH LQ %&'�
�� WR �� +RXUV ��� WR ���

��� WR ��� �� WR �� 8VHG IRU NH\ERDUG PDSSLQJ� 6HH SDJH ����
��� �� WR �� *URXS�� +LJK�GHQVLW\ ,�2 8QLW (UURU )ODJV IRU 8QLWV � WR )

�$5 ���� WR $5 ���� DOVR IXQFWLRQ DV (UURU )ODJV IRU 8QLWV � WR ���
��� �� WR �� 6SHFLDO ,�2 8QLW 5HVWDUW %LWV IRU 8QLWV � WR )

�8QLWV � WR � FDQ DOVR EH UHVWDUWHG ZLWK 6SHFLDO ,�2 8QLW 5HVWDUW %LWV $5 ���� WR $5 ������
��� �� WR �� 6SHFLDO ,�2 8QLW (UURU )ODJV IRU 8QLWV � WR )

�$5 ���� WR $5 ���� DOVR IXQFWLRQ DV (UURU )ODJV IRU 8QLWV � WR ���
��� WR ��� �� WR �� &RPPXQLFDWLRQV %RDUG PRQLWRULQJ DUHD
��� WR ��� �� WR �� &RPPXQLFDWLRQV %RDUG LQWHUUXSW GDWD DUHD
��� �� WR �� &RPPXQLFDWLRQV %RDUG JHQHUDO PRQLWRULQJ DUHD

�� &RPPXQLFDWLRQV %RDUG 3RUW $ ,QVWUXFWLRQ ([HFXWLRQ )ODJ
�� WR �� 8VHG E\ &RPPXQLFDWLRQV %RDUG 3RUW $ LQVWUXFWLRQV
�� &RPPXQLFDWLRQV %RDUG 3RUW $ ,QVWUXFWLRQ $ERUW %LW
�� &RPPXQLFDWLRQV %RDUG 3RUW % ,QVWUXFWLRQ ([HFXWLRQ )ODJ
�� WR �� 8VHG E\ &RPPXQLFDWLRQV %RDUG 3RUW % LQVWUXFWLRQV
�� &RPPXQLFDWLRQV %RDUG 3RUW % ,QVWUXFWLRQ $ERUW %LW

��� WR ��� �� WR �� 0DFUR $UHD LQSXWV�
��� WR ��� �� WR �� 0DFUR $UHD RXWSXWV�
��� WR ��� �� WR �� 5HVHUYHG E\ V\VWHP �QRW DFFHVVLEOH E\ XVHU�
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����� 6<60$& 1(7�6<60$& /,1. 6\VWHP

/RRS 6WDWXV 65 ��� SURYLGHV WKH ORFDO QRGH ORRS VWDWXV IRU 6<60$& 1(7 6\VWHPV� DV
VKRZQ EHORZ�

ïïï %LW LQ 65 ���
/HYHO � �� �� �� �� �� �� �� ��
/HYHO � �� �� �� �� �� �� �� ��
6WDWXV�
0HDQLQJ

� � &HQWUDO 3RZHU 6XSSO\

�� &RQQHFWHG
�� 1RW FRQQHFWHG

� /RRS 6WDWXV

��� 1RUPDO ORRS
��� 'RZQVWUHDP EDFNORRS
��� 8SVWUHDP EDFNORRS
��� /RRS HUURU

5HFHSWLRQ 6WDWXV

�� 5HFHSWLRQ HQDEOHG
�� 5HFHSWLRQ GLVDEOHG

�

&RPSOHWLRQ &RGHV 65 ����� WR 65����� SURYLGH WKH 6(1'�5(&9 FRPSOHWLRQ FRGH IRU RSHUDWLQJ
OHYHO � DQG 65����� WR 65����� SURYLGH WKH 6(1'�5(&9FRPSOHWLRQ FRGH IRU
RSHUDWLQJ OHYHO �� 7KH FRPSOHWLRQ FRGHV DUH DV JLYHQ LQ WKH IROORZLQJ WDEOHV�

6<60$& /,1.

&RGH ,WHP 0HDQLQJ
�� 1RUPDO HQG 3URFHVVLQJ HQGHG QRUPDOO\�
�� 3DUDPHWHU HUURU 3DUDPHWHUV IRU QHWZRUN FRPPXQLFDWLRQ LQVWUXFWLRQ LV

QRW ZLWKLQ DFFHSWDEOH UDQJHV�
�� 8QDEOH WR VHQG 8QLW UHVHW GXULQJ FRPPDQG SURFHVVLQJ RU ORFDO QRGH

LQ QRW LQ QHWZRUN�
�� 'HVWLQDWLRQ QRW LQ

QHWZRUN
'HVWLQDWLRQ QRGH LV QRW LQ QHWZRUN�

�� %XV\ HUURU 7KH GHVWLQDWLRQ QRGH LV SURFHVVLQJ GDWD DQG FDQQRW
UHFHLYH WKH FRPPDQG�

�� 5HVSRQVH WLPHRXW 7KH UHVSRQVH PRQLWRULQJ WLPH ZDV H[FHHGHG�
�� 5HVSRQVH HUURU 7KHUH ZDV DQ HUURU LQ WKH UHVSRQVH UHFHLYHG IURP

WKH GHVWLQDWLRQ QRGH�
�� &RPPXQLFDWLRQV

FRQWUROOHU HUURU
$Q HUURU RFFXUUHG LQ WKH FRPPXQLFDWLRQV FRQWUROOHU�

�� 6HWWLQJ HUURU 7KHUH LV DQ HUURU LQ WKH QRGH DGGUHVV VHWWLQJV�
�� 3& HUURU $Q HUURU RFFXUUHG LQ WKH &38 8QLW RI WKH GHVWLQDWLRQ

QRGH�

6<60$& 1(7

&RGH ,WHP 0HDQLQJ
�� 1RUPDO HQG 3URFHVVLQJ HQGHG QRUPDOO\�
�� 3DUDPHWHU HUURU 3DUDPHWHUV IRU QHWZRUN FRPPXQLFDWLRQ LQVWUXFWLRQ LV

QRW ZLWKLQ DFFHSWDEOH UDQJHV�
�� 5RXWLQJ HUURU 7KHUH LV D PLVWDNH LQ WKH URXWLQJ WDEOHV IRU

FRQQHFWLRQ WR D UHPRWH QHWZRUN�
�� %XV\ HUURU 7KH GHVWLQDWLRQ QRGH LV SURFHVVLQJ GDWD DQG FDQQRW

UHFHLYH WKH FRPPDQG�
�� 6HQG HUURU �WRNHQ

ORVW�
7KH WRNHQ ZDV QRW UHFHLYHG IURP WKH /LQH 6HUYHU�

�� /RRS HUURU $Q HUURU RFFXUUHG LQ WKH FRPPXQLFDWLRQV ORRS�
�� 1R UHVSRQVH 7KH GHVWLQDWLRQ QRGH GRHV QRW H[LVW RU WKH UHVSRQVH

PRQLWRULQJ WLPH ZDV H[FHHGHG�
�� 5HVSRQVH HUURU 7KHUH LV DQ HUURU LQ WKH UHVSRQVH IRUPDW�
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'DWD /LQN 6WDWXV )ODJV 65 ��� WR 65 ��� FRQWDLQ WKH GDWD OLQN VWDWXV IRU 6<60$& /,1.�6<60$&1(7
6\VWHPV� 7KH GDWD VWUXFWXUH GHSHQGV RQ WKH V\VWHP XVHG WR FUHDWH WKH GDWD OLQN�

6<60$& /,1.

2SHUDWLQJ
O O �

2SHUDWLQJ
O O �

%LWS J
OHYHO �

S J
OHYHO � �� WR �� �� WR �� �� WR �� �� WR ��

65 ��� 65 ��� 1RGH � 1RGH � 1RGH � 1RGH �
65 ��� 65 ��� 1RGH � 1RGH � 1RGH � 1RGH �
65 ��� 65 ��� 1RGH �� 1RGH �� 1RGH �� 1RGH �
65 ��� 65 ��� 1RGH �� 1RGH �� 1RGH �� 1RGH ��

/HIWPRVW ELW 5LJKWPRVW ELW
�� 'DWD OLQN
RSHUDWLQJ

�� &RPPXQLFD�
WLRQV HUURU

�� 3& &38 8QLW
HUURU

�� 3& 581 VWDWXV

6<60$& 1(7

2SHUDWLQJ
O O �

2SHUDWLQJ
O O �

%LW �1RGH QXPEHUV EHORZ�S J
OHYHO �

S J
OHYHO � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

65 ��� 65 ��� � � � � � � � � � � � � � � � �
65 ��� 65 ��� �� �� �� �� �� �� �� � �� �� �� �� �� �� �� �
65 ��� 65 ��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
65 ��� 65 ��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� 3& &38 8QLW HUURU �� 3& 581 VWDWXV

����� 5HPRWH ,�2 6\VWHPV
65 ����� WXUQV 21 WR LQGLFDWH DQ HUURU KDV RFFXUUHG LQ 5HPRWH ,�2 6\VWHPV�
7KH $/0�(55 LQGLFDWRU ZLOO IODVK� EXW 3& RSHUDWLRQ ZLOO FRQWLQXH� 65 ��� FRQ�
WDLQV LQIRUPDWLRQ RQ WKH VRXUFH DQG W\SH RI HUURU DQG $5���� DQG$5 ���� FRQ�
WDLQ LQIRUPDWLRQ RQ WKH 6<60$& /,1. VWDWXV� 7KH IXQFWLRQ RI HDFK ELW LV GH�
VFULEHG EHORZ� 5HIHU WR 2SWLFDO DQG:LUHG 5HPRWH ,�2 6\VWHP 0DQXDOV IRU GH�
WDLOV�

65 ����� ï (UURU &KHFN %LW ,I WKHUH DUH HUURUV LQ PRUH WKDQ RQH 5HPRWH ,�2 8QLW� ZRUG 65 ��� ZLOO FRQWDLQ
HUURU LQIRUPDWLRQ IRU RQO\ WKH ILUVW RQH� 'DWD IRU WKH UHPDLQLQJ 8QLWV ZLOO EH VWRUHG
LQ PHPRU\ DQG FDQ EH DFFHVVHG E\ WXUQLQJ WKH (UURU &KHFN ELW 21 DQG 2))� %H
VXUH WR UHFRUG GDWD IRU WKH ILUVW HUURU� ZKLFK ZLOO EH FOHDUHG ZKHQ GDWD IRU WKH QH[W
HUURU LV GLVSOD\HG�

65 ����� DQG 65 ����� 1RW XVHG�

65 ����� 5HPRWH ,�2 (UURU )ODJ� %LW �� WXUQV 21ZKHQ DQ HUURU KDV RFFXUUHG LQ D 5HPRWH
,�2 8QLW�

65 ����� WKURXJK 65 ����� 7KH FRQWHQW RI ELWV �� WR �� LV D ��GLJLW ELQDU\ QXPEHU ���� ��� ��� ��� ��� ��� DQG
WKH FRQWHQW RI ELWV �� WR �� LV D ��GLJLW KH[DGHFLPDO QXPEHU ��� WR ��� ���� �� WR
��� �����

,I WKH FRQWHQW RI ELWV �� WKURXJK �� LV %� DQ HUURU KDV RFFXUUHG LQ D 5HPRWH ,�2
0DVWHU RU 6ODYH 8QLW� DQG WKH FRQWHQW RI ELWV �� WKURXJK �� ZLOO LQGLFDWH WKH XQLW
QXPEHU� HLWKHU � RU �� RI WKH 0DVWHU LQYROYHG� ,Q WKLV FDVH� ELWV �� WR �� FRQWDLQ
WKH XQLW QXPEHU RI WKH 6ODYH 5DFN LQYROYHG�

,I WKH FRQWHQW RI ELWV �� WKURXJK �� LV D QXPEHU IURP � WR ��� DQ HUURU KDV RF�
FXUUHG LQ DQ2SWLFDO ,�28QLW RU ,�27HUPLQDO� 7KH QXPEHU LV WKH XQLW QXPEHU RI WKH
2SWLFDO ,�2 8QLW RU ,�2 7HUPLQDO LQYROYHG� DQG ELW �� ZLOO EH 21 LI WKH 8QLW LV DV�
VLJQHG OHIWPRVW ZRUG ELWV ��� WKURXJK ���� DQG 2)) LI LW LV DVVLJQHG ULJKWPRVW
ZRUG ELWV ��� WKURXJK ����
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����� /LQN 6\VWHP )ODJV DQG &RQWURO %LWV
8VH RI WKH IROORZLQJ 65ELWV GHSHQGV RQ WKH FRQILJXUDWLRQ RI DQ\ /LQN 6\VWHPV WR
ZKLFK \RXU 3& EHORQJV� 7KHVH IODJV DQG FRQWURO ELWV DUH XVHG ZKHQ /LQN 8QLWV�
VXFK DV 3& /LQN 8QLWV� 5HPRWH ,�2 8QLWV� RU +RVW /LQN 8QLWV� DUH PRXQWHG WR WKH
3& 5DFNV RU WR WKH &38 8QLW� )RU DGGLWLRQDO LQIRUPDWLRQ� FRQVXOW WKH 6\VWHP
0DQXDO IRU WKH SDUWLFXODU 8QLWV LQYROYHG�
7KH IROORZLQJ ELWV FDQ EH HPSOR\HG DV ZRUN ELWV ZKHQ WKH 3& GRHV QRW EHORQJ WR
WKH /LQN 6\VWHP DVVRFLDWHG ZLWK WKHP�

+RVW /LQN 6\VWHPV
%RWK (UURU IODJV DQG 5HVWDUW ELWV DUH SURYLGHG IRU +RVW /LQN 6\VWHPV� (UURU IODJV
WXUQ 21 WR LQGLFDWH HUURUV LQ +RVW /LQN 8QLWV� 5HVWDUW ELWV DUH WXUQHG21 DQG WKHQ
2)) WR UHVWDUW D+RVW /LQN8QLW� 65ELWV XVHGZLWK+RVW /LQN6\VWHPVDUH VXPPD�
UL]HG LQ WKH IROORZLQJ WDEOH� 5DFN�PRXQWLQJ +RVW /LQN 8QLW 5HVWDUW ELWV DUH
QRW HIIHFWLYH IRU WKH 0XOWLOHYHO 5DFN�PRXQWLQJ +RVW /LQN 8QLWV�5HIHU WR WKH
+RVW /LQN 6\VWHP 0DQXDO IRU GHWDLOV�

%LW )ODJ
����� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � (UURU )ODJ
����� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � 5HVWDUW %LW
����� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � 5HVWDUW %LW
����� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � (UURU )ODJ

3& /LQN 6\VWHPV
:KHQ WKH 3& EHORQJV WR D 3& /LQN 6\VWHP� ZRUGV ��� WKURXJK ��� DUH XVHG WR
PRQLWRU WKH RSHUDWLQJ VWDWXV RI DOO 3& /LQN 8QLWV FRQQHFWHG WR WKH 3& /LQN 6\V�
WHP� 7KLV LQFOXGHV DPD[LPXP RI �� 3& /LQN 8QLWV� ,I WKH 3& LV LQ D 0XOWLOHYHO 3&
/LQN6\VWHP� KDOI RI WKH3&/LQN8QLWVZLOO EH LQ D3&/LQN6XEV\VWHP LQRSHUDWLQJ
OHYHO �� WKH RWKHU KDOI� LQ D 6XEV\VWHP LQ RSHUDWLQJ OHYHO �� 7KH DFWXDO ELW DVVLJQ�
PHQWV GHSHQG RQ ZKHWKHU WKH 3& LV LQ D 6LQJOH�OHYHO 3& /LQN 6\VWHP RU D 0XOWL�
OHYHO 3& /LQN 6\VWHP� 5HIHU WR WKH 3&/LQN 6\VWHP0DQXDO IRU GHWDLOV� (UURU DQG
5XQ )ODJ ELW DVVLJQPHQWV DUH GHVFULEHG EHORZ�
%LWV �� WKURXJK �� RI HDFK ZRUG DUH WKH 5XQ IODJV� ZKLFK DUH 21 ZKHQ WKH 3&
/LQN 8QLW LV LQ 581 PRGH� %LWV �� WKURXJK �� DUH WKH (UURU IODJV� ZKLFK DUH 21
ZKHQ DQ HUURU KDV RFFXUUHG LQ WKH 3& /LQN 8QLW� 7KH IROORZLQJ WDEOH VKRZV ELW
DVVLJQPHQWV IRU 6LQJOH�OHYHO DQG 0XOWL�OHYHO 3& /LQN 6\VWHPV�

)ODJ W\SH %LW QR� 65 ��� 65 ��� 65 ��� 65 ���
5XQ IODJV �� 8QLW ��� 8QLW ��� 8QLW �� 8QLW ��

�� 8QLW ��� 8QLW ��� 8QLW �� 8QLW ��
�� 8QLW ��� 8QLW ��� 8QLW ��� 8QLW ��
�� 8QLW ��� 8QLW ��� 8QLW ��� 8QLW ��
�� 8QLW ��� 8QLW ��� 8QLW ��� 8QLW ��
�� 8QLW ��� 8QLW ��� 8QLW ��� 8QLW ��
�� 8QLW ��� 8QLW ��� 8QLW ��� 8QLW ��
�� 8QLW ��� 8QLW ��� 8QLW ��� 8QLW ��

(UURU IODJV �� 8QLW ��� 8QLW ��� 8QLW �� 8QLW ��
�� 8QLW ��� 8QLW ��� 8QLW �� 8QLW ��
�� 8QLW ��� 8QLW ��� 8QLW ��� 8QLW ��
�� 8QLW ��� 8QLW ��� 8QLW ��� 8QLW ��
�� 8QLW ��� 8QLW ��� 8QLW ��� 8QLW ��
�� 8QLW ��� 8QLW ��� 8QLW ��� 8QLW ��
�� 8QLW ��� 8QLW ��� 8QLW ��� 8QLW ��
�� 8QLW ��� 8QLW ��� 8QLW ��� 8QLW ��

3& /LQN 8QLW (UURU DQG 5XQ
)ODJV

6LQJOH�OHYHO 3& /LQN
6\VWHPV
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)ODJ W\SH %LW QR� 65 ��� 65 ��� 65 ��� 65 ���
5XQ IODJV �� 8QLW ���

OHYHO �
8QLW ���
OHYHO �

8QLW ���
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ���
OHYHO �

8QLW ���
OHYHO �

8QLW ���
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ����
OHYHO �

8QLW ���
OHYHO �

8QLW ����
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ����
OHYHO �

8QLW ���
OHYHO �

8QLW ����
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ����
OHYHO �

8QLW ���
OHYHO �

8QLW ����
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ����
OHYHO �

8QLW ���
OHYHO �

8QLW ����
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ����
OHYHO �

8QLW ���
OHYHO �

8QLW ����
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ����
OHYHO �

8QLW ���
OHYHO �

8QLW ����
OHYHO �

8QLW ���
OHYHO �

(UURU IODJV �� 8QLW ���
OHYHO �

8QLW ���
OHYHO �

8QLW ���
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ���
OHYHO �

8QLW ���
OHYHO �

8QLW ���
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ����
OHYHO �

8QLW ���
OHYHO �

8QLW ����
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ����
OHYHO �

8QLW ���
OHYHO �

8QLW ����
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ����
OHYHO �

8QLW ���
OHYHO �

8QLW ����
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ����
OHYHO �

8QLW ���
OHYHO �

8QLW ����
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ����
OHYHO �

8QLW ���
OHYHO �

8QLW ����
OHYHO �

8QLW ���
OHYHO �

�� 8QLW ����
OHYHO �

8QLW ���
OHYHO �

8QLW ����
OHYHO �

8QLW ���
OHYHO �

$SSOLFDWLRQ ([DPSOH ,I WKH 3& LV LQ D 0XOWLOHYHO 3& /LQN 6\VWHP DQG WKH FRQWHQW RI ZRUG ��� LV ��))�
WKHQ 3& /LQN 8QLWV �� WKURXJK �� RI LQ WKH 3& /LQN 6XEV\VWHP DVVLJQHG RSHUDW�
LQJ OHYHO � ZRXOG EH LQ 581PRGH� DQG 3& /LQN 8QLW �� LQ WKH VDPH 6XEV\VWHP
ZRXOG KDYH DQ HUURU� 7KH KH[DGHFLPDO GLJLWV DQG FRUUHVSRQGLQJ ELQDU\ ELWV RI
ZRUG ��� ZRXOG EH DV VKRZQ EHORZ�

%LW QR� �� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
%LQDU\ � � � � � � � � � � � � � � � �
+H[ � � ) )

����� )RUFHG 6WDWXV +ROG %LW
65 ����� GHWHUPLQHV ZKHWKHU RU QRW WKH VWDWXV RI ELWV WKDW KDYH EHHQ IRUFH�VHW
RU IRUFH�UHVHW LV PDLQWDLQHG ZKHQ VZLWFKLQJ EHWZHHQ 352*5$0 DQG 021,�
725 PRGH WR VWDUW RU VWRS RSHUDWLRQ� ,I 65 ����� LV 21� ELW VWDWXV ZLOO EH PDLQ�
WDLQHG� LI 65 ����� LV 2))� DOO ELWV ZLOO UHWXUQ WR GHIDXOW VWDWXV ZKHQ RSHUDWLRQ LV
VWDUWHG RU VWRSSHG� 7KH )RUFHG 6WDWXV +ROG %LW LV RQO\ HIIHFWLYH ZKHQ HQDEOHG LQ
WKH 3& 6HWXS�

7KH VWDWXV RI 65 ����� LQ QRW DIIHFWHG E\ D SRZHU LQWHUUXSWLRQ XQOHVV WKH ,�2
WDEOH LV UHJLVWHUHG� LQ WKDW FDVH� 65 ����� ZLOO JR 2))�

65 ����� LV QRW HIIHFWLYH ZKHQ VZLWFKLQJ WR 581 PRGH�

65 ����� VKRXOG EH PDQLSXODWHG IURP D 3HULSKHUDO 'HYLFH� H�J�� D 3URJUDP�
PLQJ &RQVROH RU 6<60$&�&37 6XSSRUW 6RIWZDUH�

0XOWLOHYHO 3& /LQN 6\VWHPV
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7KH VWDWXV RI 65 ����� DQG WKXV WKH VWDWXV RI IRUFH�VHW DQG IRUFH�UHVHW ELWV FDQ
EH PDLQWDLQHG ZKHQ SRZHU LV WXUQHG RII DQG RQ E\ HQDEOLQJ WKH )RUFHG 6WDWXV
+ROG %LW LQ WKH 3& 6HWXS� ,I WKH )RUFHG 6WDWXV +ROG %LW LV HQDEOHG� WKH VWDWXV RI
65 ����� ZLOO EH SUHVHUYHG ZKHQ SRZHU LV WXUQHG RII DQG RQ� ,I WKLV LV GRQH DQG
65 ����� LV 21� WKHQ WKH VWDWXV RI IRUFH�VHW DQG IRUFH�UHVHW ELWV ZLOO DOVR EH SUH�
VHUYHG� DV VKRZQ LQ WKH IROORZLQJ WDEOH�

6WDWXV EHIRUH VKXWGRZQ 6WDWXV DW QH[W VWDUWXS
65 ����� 65 ����� )RUFH�VHW�UHVHW ELWV

21 21 6WDWXV PDLQWDLQHG
2)) 2)) 5HVHW

1RWH 5HIHU WR ����� 3& 6HWXS IRU GHWDLOV RQ HQDEOLQJ WKH )RUFHG 6WDWXV +ROG %LW�

����� ,�2 6WDWXV +ROG %LW
65 ����� GHWHUPLQHV ZKHWKHU RU QRW WKH VWDWXV RI ,5 DQG /5 DUHD ELWV LV PDLQ�
WDLQHGZKHQ RSHUDWLRQ LV VWDUWHG RU VWRSSHG�ZKHQ RSHUDWLRQ EHJLQV E\ VZLWFKLQJ
IURP 352*5$0PRGH WR 021,725 RU 581PRGHV� ,I 65 ����� LV 21� ELW VWD�
WXV ZLOO EH PDLQWDLQHG� LI 65 ����� LV 2))� DOO ,5 DQG /5 DUHD ELWV ZLOO EH UHVHW�
7KH ,�2 6WDWXV +ROG %LW LV HIIHFWLYH RQO\ LI HQDEOHG LQ WKH 3& 6HWXS�
7KH VWDWXV RI 65 ����� LQ QRW DIIHFWHG E\ D SRZHU LQWHUUXSWLRQ XQOHVV WKH ,�2
WDEOH LV UHJLVWHUHG� LQ WKDW FDVH� 65 ����� ZLOO JR 2))�
65 ����� VKRXOG EH PDQLSXODWHG IURP D 3HULSKHUDO 'HYLFH� H�J�� D 3URJUDP�
PLQJ &RQVROH RU 6<60$&�&37 6XSSRUW 6RIWZDUH�

7KH VWDWXV RI 65 ����� DQG WKXV WKH VWDWXV RI ,5 DQG /5 DUHD ELWV FDQ EH PDLQ�
WDLQHG ZKHQ SRZHU LV WXUQHG RII DQG RQ E\ HQDEOLQJ WKH ,�2 6WDWXV +ROG %LW LQ WKH
3& 6HWXS� ,I WKH ,�2 6WDWXV +ROG %LW LV HQDEOHG� WKH VWDWXV RI 65 ����� ZLOO EH
SUHVHUYHG ZKHQ SRZHU LV WXUQHG RII DQG RQ� ,I WKLV LV GRQH DQG 65 ����� LV 21�
WKHQ WKH VWDWXV RI ,5 DQG /5 DUHD ELWV ZLOO DOVR EH SUHVHUYHG� DV VKRZQ LQ WKH
IROORZLQJ WDEOH�

6WDWXV EHIRUH VKXWGRZQ 6WDWXV DW QH[W VWDUWXS
65 ����� 65 ����� ,5 DQG /5 ELWV

21 21 6WDWXV PDLQWDLQHG
2)) 2)) 5HVHW

1RWH 5HIHU WR ����� 3& 6HWXS IRU GHWDLOV RQ HQDEOLQJ WKH ,�2 6WDWXV +ROG %LW�

����� 2XWSXW 2)) %LW
65ELW ����� LV WXUQHG21 WR WXUQ2)) DOO RXWSXWV IURP WKH 3&� 7KH287 ,1+,%,7
LQGLFDWRU RQ WKH IURQW SDQHO RI WKH &388QLW ZLOO OLJKW� :KHQ WKH 2XWSXW 2)) %LW LV
2))� DOO RXWSXW ELWV ZLOO EH UHIUHVKHG LQ WKH XVXDO ZD\�
7KH VWDWXV RI WKH 2XWSXW 2)) %LW LV PDLQWDLQHG IRU SRZHU LQWHUUXSWLRQV RU ZKHQ
3& RSHUDWLRQ LV VWRSSHG� XQOHVV WKH ,�2 WDEOH KDV EHHQ UHJLVWHUHG� RU WKH ,�2
WDEOH KDV EHHQ UHJLVWHUHG DQG HLWKHU WKH )RUFHG 6WDWXV +ROG %LW RU WKH ,�2 6WDWXV
+ROG %LW KDV QRW EHHQ HQDEOHG LQ WKH 3& 6HWXS�

����� )$/ �)DLOXUH $ODUP� $UHD
$ ��GLJLW %&' )$/ FRGH LV RXWSXW WR ELWV ����� WR ����� ZKHQ WKH )$/ RU )$/6
LQVWUXFWLRQ LV H[HFXWHG� 7KHVH FRGHV DUH XVHU GHILQHG IRU XVH LQ HUURU GLDJQRVLV�
DOWKRXJK WKH 3& DOVR RXWSXWV )$/ FRGHV WR WKHVH ELWV� VXFK DV RQH FDXVHG E\
EDWWHU\ YROWDJH GURS�
7KLV DUHD FDQ EH UHVHW E\ H[HFXWLQJ WKH )$/ LQVWUXFWLRQ ZLWK DQ RSHUDQG RI �� RU
E\ SHUIRUPLQJ D )DLOXUH 5HDG 2SHUDWLRQ IURP WKH 3URJUDPPLQJ &RQVROH�

����� /RZ %DWWHU\ )ODJ
65ELW ����� WXUQV21 LI WKH YROWDJH RI WKH&388QLW·V EDFNXS EDWWHU\ GURSV� 7KH
$/0�(55 LQGLFDWRU RQ WKH IURQW RI WKH &38 8QLW ZLOO DOVR IODVK�

0DLQWDLQLQJ 6WDWXV GXULQJ
6WDUWXS

0DLQWDLQLQJ 6WDWXV GXULQJ
6WDUWXS
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7KLV ELW FDQ EH SURJUDPPHG WR DFWLYDWH DQ H[WHUQDO ZDUQLQJ IRU D ORZ EDWWHU\ YROW�
DJH�
7KH RSHUDWLRQ RI WKH EDWWHU\ DODUP FDQ EH GLVDEOHG LQ WKH 3& 6HWXS LI GHVLUHG�
5HIHU WR ����� 3& 6HWXS IRU GHWDLOV�

����� &\FOH 7LPH (UURU )ODJ
65ELW ����� WXUQV21 LI WKH F\FOH WLPH H[FHHGV ���PV� 7KH$/0�(55 LQGLFDWRU
RQ WKH IURQW RI WKH &388QLW ZLOO DOVR IODVK� 3URJUDP H[HFXWLRQ ZLOO QRW VWRS� KRZ�
HYHU� XQOHVV WKHPD[LPXP WLPH OLPLW VHW IRU WKHZDWFKGRJ WLPHU LV H[FHHGHG� 7LP�
LQJ PD\ EHFRPH LQDFFXUDWH DIWHU WKH F\FOH WLPH H[FHHGV ��� PV�

������ ,�2 9HULILFDWLRQ (UURU )ODJ
65 ELW ����� WXUQV 21 ZKHQ WKH 8QLWV PRXQWHG LQ WKH V\VWHP GLVDJUHH ZLWK WKH
,�2 WDEOH UHJLVWHUHG LQ WKH &38 8QLW� 7KH $/0�(55 LQGLFDWRU RQ WKH IURQW RI WKH
&38 8QLW ZLOO DOVR IODVK� EXW 3& RSHUDWLRQ ZLOO FRQWLQXH�
7R HQVXUH SURSHU RSHUDWLRQ� 3& RSHUDWLRQ VKRXOG EH VWRSSHG� 8QLWV FKHFNHG�
DQG WKH ,�2 WDEOH FRUUHFWHG ZKHQHYHU WKLV IODJ JRHV 21�

������ )LUVW &\FOH )ODJ
65 ELW ����� WXUQV 21 ZKHQ 3& RSHUDWLRQ EHJLQV DQG WKHQ WXUQV 2)) DIWHU RQH
F\FOH RI WKH SURJUDP� 7KH )LUVW &\FOH )ODJ LV XVHIXO LQ LQLWLDOL]LQJ FRXQWHU YDOXHV
DQG RWKHU RSHUDWLRQV� $Q H[DPSOH RI WKLV LV SURYLGHG LQ ���� 7LPHU DQG &RXQWHU
,QVWUXFWLRQV�

������&ORFN 3XOVH %LWV
)LYH FORFN SXOVHV DUH DYDLODEOH WR FRQWURO SURJUDP WLPLQJ� (DFK FORFN SXOVH ELW LV
21 IRU WKH ILUVW KDOI RI WKH UDWHG SXOVH WLPH� WKHQ2)) IRU WKH VHFRQG KDOI� ,Q RWKHU
ZRUGV� HDFK FORFN SXOVH KDV D GXW\ IDFWRU RI ����
7KHVH FORFN SXOVH ELWV DUH RIWHQ XVHG ZLWK FRXQWHU LQVWUXFWLRQV WR FUHDWH WLPHUV�
5HIHU WR ���� 7LPHU DQG &RXQWHU ,QVWUXFWLRQV IRU DQ H[DPSOH RI WKLV�

3XOVH ZLGWK � PLQ ���� V ��� V ��� V ��� V
%LW ����� ����� ����� ����� �����

%LW �����
��PLQ FORFN SXOVH

%LW �����
�����V FORFN SXOVH

%LW �����
����V FORFN SXOVH

%LW �����
����V FORFN SXOVH

%LW �����
����V FORFN SXOVH 1RWH�

%HFDXVH WKH ����VHFRQG DQG
�����VHFRQG FORFN SXOVH ELWV KDYH
21 WLPHV RI �� DQG �� PV� UHVSHF�
WLYHO\� WKH &38 8QLW PD\ QRW EH
DEOH WR DFFXUDWHO\ UHDG WKH SXOVHV
LI SURJUDP H[HFXWLRQ WLPH LV WRR
ORQJ�

��� V

��� V ��� V

��� V

��� V ��� V

��� V

��� V ��� V

� PLQ�

�� V �� V

��� V

��� V ��� V

65 �6SHFLDO 5HOD\� $UHD 6HFWLRQ ���



��

������ 6WHS )ODJ
65 ELW ����� WXUQV 21 IRU RQH F\FOH ZKHQ VWHS H[HFXWLRQ LV VWDUWHG ZLWK WKH
67(3����� LQVWUXFWLRQ�

������*URXS�� (UURU )ODJ
65 ELW ����� WXUQV 21 IRU DQ\ RI WKH IROORZLQJ HUURUV IRU *URXS�� +LJK�GHQVLW\
,�2 8QLWV DQG %�$ ,QWHUIDFH 8QLWV� WKH VDPH ,�2 QXPEHU VHW WZLFH� WKH VDPH
ZRUGV DOORFDWHG WR PRUH WKDQ RQH 8QLW� UHIUHVK HUURUV� ,I RQH RI WKHVH HUURUV RF�
FXUV� WKH8QLW ZLOO VWRS RSHUDWLRQ DQG WKH $/$50 LQGLFDWRU ZLOO IODVK� EXW WKH RYHU�
DOO 3& ZLOO FRQWLQXH RSHUDWLRQ�
:KHQ WKH *URXS�� (UURU )ODJ LV 21� WKH QXPEHU RI WKH 8QLW ZLWK WKH HUURU ZLOO EH
SURYLGHG LQ $5 ���� WR $5 ����� ,I WKH 8QLW FDQQRW EH VWDUWHG SURSHUO\ HYHQ
WKRXJK WKH ,�2 QXPEHU LV VHW FRUUHFWO\ DQG WKH 8QLW LV LQVWDOOHG SURSHUO\� D IXVH
PD\ EH EORZQ RU WKH 8QLW PD\ FRQWDLQ D KDUGZDUH IDLOXUH� ,I WKLV VKRXOG RFFXU�
UHSODFH WKH 8QLW ZLWK D VSDUH DQG WU\ WR VWDUW WKH V\VWHP DJDLQ�
7KHUH LV DOVR DQ HUURU IODJ IRU +LJK�GHQVLW\ ,�2 8QLWV DQG %�$ ,QWHUIDFH 8QLWV LQ
WKH $5 DUHD� $5 �����

������ 6SHFLDO 8QLW (UURU )ODJ
65 ELW ����� WXUQV 21 WR LQGLFDWH HUURUV LQ WKH IROORZLQJ 8QLWV� 6SHFLDO ,�2� 3&
/LQN� +RVW /LQN� DQG 5HPRWH ,�2 0DVWHU 8QLWV� 65 ELW ����� ZLOO WXUQ 21 IRU DQ\
RI WKH IROORZLQJ HUURUV�
�:KHQ PRUH WKDQ RQH 6SHFLDO ,�2 8QLW LV VHW WR WKH VDPH XQLW QXPEHU�
�:KHQ DQ HUURU RFFXUV LQ UHIUHVKLQJ GDWD EHWZHHQ D 6SHFLDO ,�2 8QLW DQG WKH
3&·V &38 8QLW�

�:KHQ DQ HUURU RFFXUV EHWZHHQ D +RVW /LQN 8QLW DQG WKH 3&·V &38 8QLW�
�:KHQ DQ HUURU RFFXUV LQ D 5HPRWH ,�2 0DVWHU 8QLW�
$OWKRXJK WKH 3&ZLOO FRQWLQXH RSHUDWLRQ LI 65 ����� WXUQV 21� WKH 8QLWV FDXVLQJ
WKH HUURU ZLOO VWRS RSHUDWLRQ DQG WKH $/0 LQGLFDWRU ZLOO IODVK� &KHFN WKH VWDWXV RI
$5 ���� WR $5 ���� WR REWDLQ WKH XQLW QXPEHUV RI WKH 8QLWV IRU ZKLFK WKH HUURU
RFFXUUHG DQG LQYHVWLJDWH WKH FDXVH RI WKH HUURU�
8QLW RSHUDWLRQ FDQ EH UHVWDUWHG E\ XVLQJ WKH 5HVWDUW %LWV �$5 ���� WR $5 �����
65 ������ DQG 65 ������� EXW ZLOO QRW EH HIIHFWLYH LI WKH VDPH XQLW QXPEHU LV VHW
IRU PRUH WKDQ RQH 6SHFLDO ,�2 8QLW� 7XUQ RII WKH SRZHU VXSSO\� FRUUHFW WKH XQLW
QXPEHU VHWWLQJV� DQG WXUQ RI WKH SRZHU VXSSO\ DJDLQ WR UHVWDUW�
65 ����� ZLOO QRW WXUQ 2)) HYHQ LI $5 ���� WR $5 ���� �5HVWDUW %LWV� DUH WXUQHG
21� ,W FDQ EH WXUQHG 2)) E\ UHDGLQJ HUURUV IURP D 3URJUDPPLQJ 'HYLFH RU E\
H[HFXWLQJ )$/����� �� IURP WKH ODGGHU SURJUDP�

������ ,QVWUXFWLRQ ([HFXWLRQ (UURU )ODJ� (5
65 ELW ����� WXUQV 21 LI DQ DWWHPSW LV PDGH WR H[HFXWH DQ LQVWUXFWLRQ ZLWK LQFRU�
UHFW RSHUDQG GDWD� &RPPRQ FDXVHV RI DQ LQVWUXFWLRQ HUURU DUH QRQ�%&' RSHU�
DQG GDWD ZKHQ %&' GDWD LV UHTXLUHG� RU DQ LQGLUHFWO\ DGGUHVVHG '0ZRUG WKDW LV
QRQ�H[LVWHQW� :KHQ WKH (5 )ODJ LV 21� WKH FXUUHQW LQVWUXFWLRQ ZLOO QRW EH
H[HFXWHG�

������$ULWKPHWLF )ODJV
7KH IROORZLQJ IODJV DUH XVHG LQ GDWD VKLIWLQJ� DULWKPHWLF FDOFXODWLRQ� DQG FRPSDUL�
VRQ LQVWUXFWLRQV� 7KH\ DUH JHQHUDOO\ UHIHUUHG WR RQO\ E\ WKHLU WZR�OHWWHU DEEUHYLD�
WLRQV�

1RWH 7KHVH IODJV DUH DOO UHVHW ZKHQ WKH (1'����� LQVWUXFWLRQ LV H[HFXWHG� DQG WKHUH�
IRUH FDQQRW EH PRQLWRUHG IURP D SURJUDPPLQJ GHYLFH�

5HIHU WR ����'DWD 6KLIWLQJ� ����'DWD &RPSDULVRQ� ���� %&'&DOFXODWLRQV� DQG
���� %LQDU\ &DOFXODWLRQV IRU GHWDLOV�

65 �6SHFLDO 5HOD\� $UHD 6HFWLRQ ���



��

1HJDWLYH )ODJ� 1 65 ELW ����� WXUQV 21 ZKHQ WKH UHVXOW RI D FDOFXODWLRQ LV QHJDWLYH�

2YHUIORZ )ODJ� 2) 65 ELW ����� WXUQV 21 ZKHQ WKH UHVXOW RI D ELQDU\ DGGLWLRQ RU VXEWUDFWLRQ H[�
FHHGV �))) RU �)))))))�

8QGHUIORZ )ODJ� 8) 65 ELW ����� WXUQV 21ZKHQ WKH UHVXOW RI D VLJQHG ELQDU\ DGGLWLRQ RU VXEWUDFWLRQ
H[FHHGV ���� RU ���������

&DUU\ )ODJ� &< 65 ELW ����� WXUQV 21 ZKHQ WKHUH LV D FDUU\ LQ WKH UHVXOW RI DQ DULWKPHWLF RSHUD�
WLRQ RU ZKHQ D URWDWH RU VKLIW LQVWUXFWLRQPRYHV D ´�µ LQWR &<� 7KH FRQWHQW RI &< LV
DOVR XVHG LQ VRPH DULWKPHWLF RSHUDWLRQV� H�J�� LW LV DGGHG RU VXEWUDFWHG DORQJ
ZLWK RWKHU RSHUDQGV� 7KLV IODJ FDQ EH VHW DQG FOHDUHG IURP WKH SURJUDPXVLQJ WKH
6HW &DUU\ DQG &OHDU &DUU\ LQVWUXFWLRQV�

*UHDWHU 7KDQ )ODJ� *5 65 ELW ����� WXUQV 21 ZKHQ WKH UHVXOW RI D FRPSDULVRQ VKRZV WKH ILUVW RI WZR
RSHUDQGV WR EH JUHDWHU WKDQ WKH VHFRQG�

(TXDO )ODJ� (4 65 ELW ����� WXUQV 21 ZKHQ WKH UHVXOW RI D FRPSDULVRQ VKRZV WZR RSHUDQGV WR
EH HTXDO RU ZKHQ WKH UHVXOW RI DQ DULWKPHWLF RSHUDWLRQ LV ]HUR�

/HVV 7KDQ )ODJ� /( 65 ELW ����� WXUQV 21 ZKHQ WKH UHVXOW RI D FRPSDULVRQ VKRZV WKH ILUVW RI WZR
RSHUDQGV WR EH OHVV WKDQ WKH VHFRQG�

1RWH 7KH IRXU DULWKPHWLF IODJV DUH WXUQHG 2)) ZKHQ (1'����� LV H[HFXWHG�

������ ,QWHUUXSW 6XEURXWLQH $UHDV
7KH IROORZLQJ DUHDV DUH XVHG LQ VXEURXWLQH LQWHUUXSW SURFHVVLQJ�

65 ELWV ����� WR ����� DUH XVHG WR VHW WKH PD[LPXP SURFHVVLQJ WLPH RI WKH LQ�
WHUUXSW VXEURXWLQH� 3URFHVVLQJ WLPHV DUH GHWHUPLQHG WR ZLWKLQ ��� PV LQFUH�
PHQWV�

65 ELWV ����� WR ����� FRQWDLQ WKH PD[LPXP SURFHVVLQJ WLPH LQWHUUXSW VXEURX�
WLQH QXPEHU� %LW �� ZLOO EH 21 LI WKHUH LV DQ LQWHUUXSWLRQ�

������56����& 3RUW &RPPXQLFDWLRQV $UHDV
56����& 3RUW (UURU &RGH 65 ELWV ����� WR ����� VHW ZKHQ WKHUH LV D 56����& SRUW HUURU�

6HWWLQJ (UURU W\SH
� 1R HUURU
� 3DULW\ HUURU
� )UDPLQJ HUURU
� 2YHUUXQ HUURU
� )&6 HUURU
� 7LPHRXW HUURU
� &KHFNVXP HUURU
� &RPPDQG HUURU

65 ELW ����� WXUQV 21 ZKHQ WKHUH LV D 56����& SRUW FRPPXQLFDWLRQ HUURU�

65 ELW ����� WXUQV 21 ZKHQ WKH 3& LV UHDG\ WR WUDQVPLW GDWD�

65 ELW ����� WXUQV 21 ZKHQ WKH 3& KDV FRPSOHWHG UHDGLQJ GDWD IURP D
56����& GHYLFH�

65 ELW ����� WXUQV 21 ZKHQ GDWD RYHUIORZ RFFXUV IROORZLQJ WKH UHFHSWLRQ RI
GDWD�

65 ����� WR 65 ����� FRQWDLQV WKH QXPEHU RI 56����& SRUW UHFHSWLRQV LQ*HQ�
HUDO ,�2 0RGH�

,QWHUUXSW 6XEURXWLQH
0D[LPXP 3URFHVVLQJ 7LPH
$UHD

0D[LPXP 3URFHVVLQJ 7LPH
,QWHUUXSW 6XEURXWLQH
1XPEHU $UHD

56����& 3RUW
&RPPXQLFDWLRQ (UURU %LW

56����& 3RUW 6HQG 5HDG\
)ODJ

56����& 3RUW 5HFHSWLRQ
&RPSOHWHG )ODJ

56����& 3RUW 5HFHSWLRQ
2YHUIORZ )ODJ

56����& 5HFHSWLRQ &RXQWHU

65 �6SHFLDO 5HOD\� $UHD 6HFWLRQ ���



��

65 ELW ����� WXUQV 21 ZKHQ WKH 3& LV UHDG\ WR WUDQVPLW WR WKH +RVW /LQN 8QLW�

65 ELW ����� WXUQV 21 ZKHQ WKH 3& LV UHDG\ WR WUDQVPLW WR WKH +RVW /LQN�

������ 3HULSKHUDO 3RUW &RPPXQLFDWLRQV $UHDV
3HULSKHUDO 3RUW (UURU &RGH 65ELWV ����� WR ����� DUH VHW ZKHQ WKHUH LV D SHULSKHUDO SRUW HUURU LQ WKH*HQHU�

DO ,�2 0RGH�

6HWWLQJ (UURU W\SH
� 1R HUURU
� 3DULW\ HUURU
� )UDPLQJ HUURU
� 2YHUUXQ HUURU
� )&6 HUURU
� 7LPHRXW HUURU
� &KHFNVXP HUURU
� &RPPDQG HUURU

65 ELW ����� WXUQV 21 ZKHQ WKHUH LV D SHULSKHUDO SRUW FRPPXQLFDWLRQ HUURU �HI�
IHFWLYH LQ *HQHUDO ,�2 0RGH��

65 ELW ����� WXUQV 21 ZKHQ WKH 3& LV UHDG\ WR WUDQVPLW GDWD LQ *HQHUDO ,�2
0RGH�

65 ELW ����� WXUQV 21 ZKHQ WKH 3& KDV FRPSOHWHG UHDGLQJ GDWD IURP D SHULSK�
HUDO GHYLFH� (IIHFWLYH LQ *HQHUDO ,�2 0RGH�

65 ELW ����� WXUQV 21 ZKHQ GDWD RYHUIORZ RFFXUV IROORZLQJ WKH UHFHSWLRQ RI
GDWD� (IIHFWLYH LQ *HQHUDO ,�2 0RGH�

65 ����� WR 65 ����� FRQWDLQV WKH QXPEHU RI SHULSKHUDO SRUW UHFHSWLRQV LQ
*HQHUDO ,�2 0RGH �%&'��

65 ELW ����� WXUQV 21 ZKHQ WKH 3& LV UHDG\ WR WUDQVPLW WR WKH +RVW /LQN 8QLW�

65 ELW ����� WXUQV 21 ZKHQ WKH 3& LV UHDG\ WR UHFHLYH GDWD IURP WKH +RVW /LQN�

������0HPRU\ &DVVHWWH $UHDV
0HPRU\ &DVVHWWH &RQWHQWV 65 ����� WR 65 ����� LQGLFDWH WKH W\SH RI PHPRU\ XVHG IRU WKH 0HPRU\ &DV�

VHWWH�

0HPRU\ 7\SH &RGH
1RWKLQJ ��
80 ��
,20 ��
+,6 ��

0HPRU\ &DVVHWWH &DSDFLW\ 65 ����� WR 65 ����� LQGLFDWH WKH PHPRU\ FDSDFLW\ RI WKH 0HPRU\ &DVVHWWH�

&DSDFLW\ &RGH
� .: �QR ERDUG PRXQWHG� �
� .:�� .: �
�� .: �
�� .: �

+RVW /LQN /HYHO � 6HQG
5HDG\ )ODJ

+RVW /LQN /HYHO � 6HQG
5HDG\ )ODJ

3HULSKHUDO 3RUW
&RPPXQLFDWLRQ (UURU %LW

3HULSKHUDO 3RUW 6HQG 5HDG\
)ODJ

3HULSKHUDO 3RUW 5HFHSWLRQ
&RPSOHWHG )ODJ

3HULSKHUDO 3RUW 5HFHSWLRQ
2YHUIORZ )ODJ

3HULSKHUDO 5HFHSWLRQ
&RXQWHU

+RVW /LQN /HYHO � 6HQG
5HDG\ )ODJ

+RVW /LQN /HYHO � 5HFHLYH
5HDG\ )ODJ

65 �6SHFLDO 5HOD\� $UHD 6HFWLRQ ���



��

65 ELW ����� WXUQV 21 ZKHQ ((3520 0HPRU\ &DVVHWWH LV SURWHFWHG RU
(3520 0HPRU\ &DVVHWWH LV PRXQWHG�

0HPRU\ &DVVHWWH )ODJ 65 ELW ����� WXUQV 21 ZKHQ D 0HPRU\ &DVVHWWH LV PRXQWHG�

6DYH 80 WR &DVVHWWH )ODJ 65 ELW ����� WXUQV 21 ZKHQ 80 GDWD LV UHDG WR D 0HPRU\ &DVVHWWH LQ 3URJUDP
0RGH� %LW ZLOO DXWRPDWLFDOO\ WXUQ 2))� $Q HUURU ZLOO EH SURGXFHG LI WXUQHG 21 LQ
DQ\ RWKHU PRGH�

65 ELW ����� WXUQV 21 ZKHQ GDWD LV ORDGHG LQWR 80 IURP D 0HPRU\ &DVVHWWH LQ
3URJUDP 0RGH� %LW ZLOO DXWRPDWLFDOO\ WXUQ 2))� $Q HUURU ZLOO EH SURGXFHG LI
WXUQHG 21 LQ DQ\ RWKHU PRGH�

65 ELW ����� WXUQV 21 ZKHQ GDWD KDV EHHQ FRPSDUHG EHWZHHQ '0 DQG D
0HPRU\ &DVVHWWH� 65 ELW ����� LV WXUQHG 2)) LI WKH GDWD LQ WKH 0HPRU\ &DV�
VHWWH PDWFKHV DQG LW LV WXUQHG 21 LI WKH GDWD GRHV QRW PDWFK�

������'DWD 7UDQVIHU (UURU %LWV
'DWD ZLOO QRW EH WUDQVIHUUHG IURP 80 WR WKH 0HPRU\ &DVVHWWH LI DQ HUURU RFFXUV
�H[FHSW IRU %RDUG &KHFNVXP (UURU�� 'HWDLOHG LQIRUPDWLRQ RQ FKHFNVXP HUURUV
RFFXUULQJ LQ WKH 0HPRU\ &DVVHWWH ZLOO QRW EH RXWSXW WR 65 ��� EHFDXVH WKH LQ�
IRUPDWLRQ LV QRW QHHGHG� 5HSHDW WKH WUDQVPLVVLRQ LI 65 ����� LV 21�

65 ELW ����� WXUQV 21 ZKHQ DQ DWWHPSW LV PDGH WR WUDQVIHU WKH 80 XVHG IRU WKH
6<60$& 1(7 GDWD OLQN WDEOH ZKLOH WKH GDWD OLQN LV DFWLYH�

65 ELW ����� WXUQV 21ZKHQ WKH 3& LV QRW LQ 3URJUDP0RGH DQG GDWD WUDQVIHU LV
DWWHPSWHG�

65 ELW ����� WXUQV 21 ZKHQ WKH 3& LV LQ 5HDG�RQO\ 0RGH DQG GDWD WUDQVIHU LV
DWWHPSWHG�

65 ELW ����� WXUQV 21 ZKHQ GDWD WUDQVIHU LV DWWHPSWHG DQG DYDLODEOH 80 LV LQ�
VXIILFLHQW�

65 ELW ����� WXUQV 21 ZKHQ GDWD WUDQVIHU LV DWWHPSWHG DQG D %RDUG &KHFNVXP
HUURU RFFXUV�

������ /DGGHU 'LDJUDP 0HPRU\ $UHDV
65 ����� WR 65 ����� LQGLFDWH WKH DPRXQW RI ODGGHU SURJUDP VWRUHG LQ D
0HPRU\ &DVVHWWH� /DGGHU�RQO\ )LOHV�

��� � .:� ��� � .:� ��� �� .:� ��� ���� �� .:�
���0HPRU\ &DVVHWWH FRQWHQWV QRW 80 RU WKHUH LV QR ILOH�

65 ����� WR 65 ����� LQGLFDWH WKH &38 8QLW·V ODGGHU SURJUDP VL]H DQG W\SH�
6SHFLILFDWLRQV DUH WKH VDPH DV IRU ELWV �� WR ���

������0HPRU\ (UURU )ODJV

65 ELW ����� WXUQV 21 ZKHQ D 3& 6HWXS &KHFNVXP HUURU RFFXUV�

65 ELW ����� WXUQV 21 ZKHQ D /DGGHU &KHFNVXP HUURU RFFXUV�

65 ELW ����� WXUQV 21 ZKHQ DQ LQVWUXFWLRQ FKDQJH YHFWRU DUHD HUURU RFFXUV�

65 ELW ����� WXUQV 21 ZKHQ D 0HPRU\ &DVVHWWH LV FRQQHFWHG RU GLVFRQQHFWHG
GXULQJ RSHUDWLRQV�

((3520�(3520 0HPRU\
&DVVHWWH 0RXQWHG )ODJ

/RDG 80 IURP &DVVHWWH
)ODJ

&ROODWLRQ �%HWZHHQ '0 DQG
0HPRU\ &DVVHWWH�

7UDQVIHU (UURU )ODJ�
$FWLYH 'DWD /LQN

7UDQVIHU (UURU )ODJ�
1RW 352*5$0 0RGH

7UDQVIHU (UURU )ODJ�
5HDG 2QO\

7UDQVIHU (UURU )ODJ�
,QVXIILFLHQW &DSDFLW\ RU 1R
80

7UDQVIHU (UURU )ODJ� %RDUG
&KHFNVXP (UURU

0HPRU\ &DVVHWWH /DGGHU
'LDJUDP 6L]H $UHD

&38 8QLW /DGGHU 'LDJUDP
6L]H DQG 7\SH

0HPRU\ (UURU )ODJ� 3&
6HWXS (UURU

0HPRU\ (UURU )ODJ� /DGGHU
&KHFNVXP (UURU

0HPRU\ (UURU )ODJ�
,QVWUXFWLRQ &KDQJH (UURU

0HPRU\ (UURU )ODJ� 0HPRU\
&DVVHWWH 'LVFRQQHFW (UURU

65 �6SHFLDO 5HOD\� $UHD 6HFWLRQ ���



��

65 ELW ����� WXUQV 21 ZKHQ DQ DXWRERRW HUURU RFFXUV�

������'DWD 6DYH�/RDG %LWV
'DWD WUDQVIHUUHG WR�IURP0HPRU\ &DVVHWWH ZKHQ %LW LV WXUQHG21 LQ 352*5$0
PRGH� %LW ZLOO DXWRPDWLFDOO\ WXUQ 2)) ZKHQ PDQLSXODWHG IURP D 3URJUDPPLQJ
&RQVROH� $Q HUURU ZLOO EH SURGXFHG LI WXUQHG 21 LQ DQ\ RWKHU PRGH�

6DYH ,20 WR &DVVHWWH %LW 7XUQ 21 65 ELW ����� WR VDYH ,20 GDWD WR D 0HPRU\ &DVVHWWH�

/RDG ,20 IURP &DVVHWWH %LW 7XUQ 21 65 ELW ����� WR ORDGLQJ ,20 GDWD IURP D 0HPRU\ &DVVHWWH�

������ 7UDQVIHU (UURU )ODJV
'DWD ZLOO QRW EH WUDQVIHUUHG IURP ,20 WR WKH 0HPRU\ &DVVHWWH LI DQ HUURU RFFXUV
�H[FHSW IRU 5HDG 2QO\ (UURU��

65 ELW ����� WXUQV 21 ZKHQ DWWHPSWLQJ WR WUDQVIHU GDWD LQ RWKHU WKDQ 3URJUDP
0RGH�

7UDQVIHU (UURU )ODJ 65 ELW ����� WXUQV 21 ZKHQ DWWHPSWLQJ WR WUDQVIHU GDWD LQ 5HDG�RQO\ 0RGH�

7UDQVIHU (UURU )ODJ 65 ELW ����� WXUQV 21 ZKHQ DWWHPSWLQJ WR WUDQVIHU GDWD DQG ,20 FDSDFLW\ LV LQ�
VXIILFLHQW�

������ 3& 6HWXS (UURU )ODJV
3& 6HWXS 6WDUWXS (UURU 65 ELW ����� WXUQV 21 ZKHQ D 3& 6HWXS 6WDUWXS HUURU RFFXUV �'0���� WR

'0������

3& 6HWXS 581 (UURU 65 ELW ����� WXUQV 21 ZKHQ D 3& 6HWXS 5XQ HUURU RFFXUV �'0���� WR
'0������

65 ELW ����� WXUQV 21 ZKHQ D 3& 6HWXS &RPPXQLFDWLRQV� (UURU VHWWLQJ RU 0LV�
FHOODQHRXV HUURU RFFXUV �'0���� WR '0������

������&ORFN DQG .H\ERDUG 0DSSLQJ
&ORFN �65 ���� 65 ��� FRQWDLQV WKH FXUUHQW WLPH� 65 ELWV ����� WR ����� FRQWDLQ WKH PLQXWHV

��� WR ��� DQG 65 ELWV ����� WR ����� FRQWDLQ WKH KRXUV �� WR ����

.H\ERDUG 0DSSLQJ �65 ���� 65 ��� WKURXJK 65 ��� DUH XVHG IRU NH\ERDUG PDSSLQJ�

������*URXS�� (UURU )ODJV
65ELWV ����� WR 65 ����� DUH XVHG DV (UURU )ODJV IRU *URXS�� +LJK�GHQVLW\ ,�2
8QLWV ZLWK XQLW QXPEHUV � WR )� 7KH FRUUHVSRQGLQJ (UURU )ODJ LV WXUQHG 21ZKHQ
DQ HUURU RFFXUV LQ WKDW 8QLW� 7HQ ELWV LQ WKH$5DUHD �$5���� WR$5����� DUH DOVR
XVHG DV (UURU )ODJV IRU 8QLWV � WR ��

������ 6SHFLDO ,�2 8QLW 5HVWDUW %LWV DQG (UURU )ODJV
65ELWV ����� WR65����� DUH XVHG DV5HVWDUW %LWV IRU 6SHFLDO ,�28QLWV ZLWK XQLW
QXPEHUV � WR )� 7XUQ WKH FRUUHVSRQGLQJ ELW 21 DQG 2)) WR UHVWDUW D 6SHFLDO ,�2
8QLW� 7HQ ELWV LQ WKH $5 DUHD �$5 ���� WR $5 ����� DUH DOVR XVHG DV 5HVWDUW %LWV
IRU 8QLWV � WR ��
65 ELWV ����� WR 65 ����� DUH XVHG DV (UURU )ODJV IRU 6SHFLDO ,�28QLWV ZLWK XQLW
QXPEHUV � WR )� 7KH FRUUHVSRQGLQJ(UURU )ODJ LV WXUQHG21ZKHQDQ HUURU RFFXUV
LQ WKDW 8QLW� 7HQ ELWV LQ WKH $5 DUHD �$5 ���� WR $5 ����� DUH DOVR XVHG DV (UURU
)ODJV IRU 8QLWV � WR ��

0HPRU\ (UURU )ODJ�
$XWRERRW (UURU

7UDQVIHU (UURU )ODJ� 1RW
352*5$0 PRGH

3& 6HWXS
&RPPXQLFDWLRQV�(UURU
6HWWLQJ�0LVF� (UURU

65 �6SHFLDO 5HOD\� $UHD 6HFWLRQ ���



��

��� $5 �$X[LOLDU\ 5HOD\� $UHD
$5 ZRUG DGGUHVVHV H[WHQG IURP $5 �� WR $5 ��� $5 ELW DGGUHVVHV H[WHQG IURP
$5 ���� WR $5 ����� 0RVW $5 DUHD ZRUGV DQG ELWV DUH GHGLFDWHG WR VSHFLILF
XVHV� VXFK DV WUDQVPLVVLRQ FRXQWHUV� IODJV� DQG FRQWURO ELWV� DQG ZRUGV $5 ��
WKURXJK $5 �� DQG $5 �� WKURXJK $5 �� FDQQRW EH XVHG IRU DQ\ RWKHU SXUSRVH�
:RUGV DQG ELWV IURP $5 �� WR $5 �� DUH DYDLODEOH DV ZRUN ZRUGV DQG ZRUN ELWV LI
QRW XVHG IRU WKH IROORZLQJ DVVLJQHG SXUSRVHV�

:RUG 8VH
$5 �� WR $5 �� 6<60$& /,1. 8QLWV
$5 ��� $5 �� 6<60$& /,1. DQG 6<60$& 1(7 /LQN 8QLWV

7KH $5 DUHD UHWDLQV VWDWXV GXULQJ SRZHU LQWHUUXSWLRQV� ZKHQ VZLWFKLQJ IURP
021,725 RU 581 PRGH WR 352*5$0 PRGH� RU ZKHQ 3& RSHUDWLRQ LV
VWRSSHG� %LW DOORFDWLRQV DUH VKRZQ LQ WKH IROORZLQJ WDEOH DQG GHVFULEHG LQ WKH IRO�
ORZLQJ SDJHV LQ RUGHU RI ELW QXPEHU�

$5 $UHD )ODJV DQG &RQWURO %LWV
:RUG�V� %LW�V� )XQFWLRQ

�� �� WR �� (UURU )ODJV IRU 6SHFLDO ,�2 8QLWV � WR � DQG 3& /LQN 8QLWV � WR �
�7KH IXQFWLRQ RI WKHVH IODJV LV GXSOLFDWHG LQ 65 ����� WKURXJK 65 �������

�� (UURU )ODJ IRU RSHUDWLQJ OHYHO � RI 6<60$& /,1. RU 6<60$& 1(7 /LQN 6\VWHP
�� (UURU )ODJ IRU RSHUDWLQJ OHYHO � RI 6<60$& /,1. RU 6<60$& 1(7 /LQN 6\VWHP
�� +RVW &RPSXWHU WR 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � (UURU )ODJ
�� +RVW &RPSXWHU WR 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � (UURU )ODJ
�� 5HPRWH ,�2 0DVWHU 8QLW � (UURU )ODJ
�� 5HPRWH ,�2 0DVWHU 8QLW � (UURU )ODJ

�� �� WR �� 5HVWDUW %LWV IRU 6SHFLDO ,�2 8QLWV � WR � DQG 3& /LQN 8QLWV � WR �
�7KH RSHUDWLRQ RI WKHVH ELWV LV GXSOLFDWHG LQ 65 ����� WKURXJK 65 �������

�� 5HVWDUW %LW IRU RSHUDWLQJ OHYHO � RI 6<60$& /,1. RU 6<60$& 1(7 /LQN 6\VWHP
�� 5HVWDUW %LW IRU RSHUDWLQJ OHYHO � RI 6<60$& /,1. RU 6<60$& 1(7 /LQN 6\VWHP
��� �� 1RW XVHG�
�� 5HPRWH ,�2 0DVWHU 8QLW � 5HVWDUW %LW�
�� 5HPRWH ,�2 0DVWHU 8QLW � 5HVWDUW %LW�

�� �� WR �� 6ODYH 5DFN (UURU )ODJV ��� WR ���
�� WR �� *URXS�� (UURU )ODJV �%LWV �� WKURXJK �� FRUUHVSRQG WR 8QLWV � WR ���
�� *URXS�� (UURU )ODJ

�� �� WR �� (UURU )ODJV IRU 2SWLFDO ,�2 8QLWV DQG ,�2 7HUPLQDOV � WR �
�� �� WR �� (UURU )ODJV IRU 2SWLFDO ,�2 8QLWV DQG ,�2 7HUPLQDOV � WR ��
�� �� WR �� (UURU )ODJV IRU 2SWLFDO ,�2 8QLWV DQG ,�2 7HUPLQDOV �� WR ��
�� �� WR �� (UURU )ODJV IRU 2SWLFDO ,�2 8QLWV DQG ,�2 7HUPLQDOV �� WR ��
�� �� WR �� 'DWD /LQN VHWWLQJ IRU RSHUDWLQJ OHYHO � RI 6<60$& /,1. 6\VWHP

�� WR �� 'DWD /LQN VHWWLQJ IRU RSHUDWLQJ OHYHO � RI 6<60$& /,1. 6\VWHP
�� 7(50,1$/ 0RGH ,QSXW &DQFHO %LW
�� WR �� 1RW XVHG�
�� 6DPH DV VWDWXV RI SLQ � RQ &38 8QLW·V ',3 VZLWFK
�� (UURU +LVWRU\ 2YHUZULWH %LW
�� (UURU +LVWRU\ 5HVHW %LW
�� (UURU +LVWRU\ (QDEOH %LW

�� WR �� �� WR �� $FWLYH 1RGH )ODJV IRU 6<60$& /,1. 6\VWHP QRGHV RI RSHUDWLQJ OHYHO �
�� WR �� �� WR �� $FWLYH 1RGH )ODJV IRU 6<60$& /,1. 6\VWHP QRGHV RI RSHUDWLQJ OHYHO �
�� �� WR �� 6<60$& /,1.�6<60$& 1(7 /LQN 6\VWHP RSHUDWLQJ OHYHO � VHUYLFH WLPH SHU F\FOH
�� �� WR �� 6<60$& /,1.�6<60$& 1(7 /LQN 6\VWHP RSHUDWLQJ OHYHO � VHUYLFH WLPH SHU F\FOH

$5 �$X[LOLDU\ 5HOD\� $UHD 6HFWLRQ ���
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:RUG�V� )XQFWLRQ%LW�V�
�� �� WR �� 6HFRQGV� �� WR ��

�� WR �� 0LQXWHV� �� WR ��
�� �� WR �� +RXUV� �� WR �� ����KRXU V\VWHP�

�� WR �� 'D\ RI 0RQWK� �� WR �� �DGMXVWHG E\ PRQWK DQG IRU OHDS \HDU�
�� �� WR �� 0RQWK� � WR ��

�� WR �� <HDU� �� WR �� �5LJKWPRVW WZR GLJLWV RI \HDU�
�� �� WR �� 'D\ RI :HHN� �� WR �� ���� 6XQGD\� ��� 0RQGD\� ��� 7XHVGD\� ��� :HGQHVGD\� ���

7KXUVGD\� ��� )ULGD\� ��� 6DWXUGD\�
�� WR �� 1RW XVHG�
�� ���VHFRQG &RPSHQVDWLRQ %LW
�� &ORFN 6WRS %LW
�� &ORFN 6HW %LW

�� �� WR �� .H\ERDUG 0DSSLQJ
�� �� WR �� 3RZHU 2II &RXQWHU �%&'�
�� �� 6<60$& /,1. ï 56����& 3HULSKHUDO 'HYLFH )ODJ

�� 6<60$& /,1. ï 3RUW $ 3HULSKHUDO 'HYLFH )ODJ
�� 6<60$& /,1. ï 3RUW % 3HULSKHUDO 'HYLFH )ODJ
�� 6<60$& /,1. ï 3HULSKHUDO 'HYLFH ,QLWLDOL]DWLRQ %,W
�� 1RW XVHG�
�� &\FOH 7LPH )ODJ
�� 6<60$& /,1. 6\VWHP 1HWZRUN 3DUDPHWHU )ODJ IRU RSHUDWLQJ OHYHO �
�� 6<60$& /,1. 6\VWHP 1HWZRUN 3DUDPHWHU )ODJ IRU RSHUDWLQJ OHYHO �
�� 6<60$& /,1.�6<60$& 1(7 /LQN 8QLW /HYHO � 0RXQWHG )ODJ
�� 6<60$& /,1.�6<60$& 1(7 /LQN 8QLW /HYHO � 0RXQWHG )ODJ
�� WR �� 1RW XVHG�
�� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � 0RXQWHG )ODJ
�� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � 0RXQWHG )ODJ
�� &38 8QLW�PRXQWLQJ 'HYLFH 0RXQWHG )ODJ

�� �� WR �� 3DVVZRUG IRU DFFHVV WR WKH 2QOLQH (GLW 'LVDEOH %LW
�7KH 2QOLQH (GLW 'LVDEOH %LW LV YDOLG ZKHQ WKLV E\WH FRQWDLQV �$��

�� )3'����� 7ULJJHU %LW
�� 2QOLQH (GLW 'LVDEOH %LW
�� 2QOLQH (GLW 6WDQGE\ )ODJ
�� 1RW XVHG�
�� 7UDFH (QG )ODJ
�� 7UDFLQJ )ODJ
�� 7UDFH 7ULJJHU %LW �ZULWHDEOH�
�� 7UDFH 6WDUW %LW �ZULWHDEOH�

�� �� WR �� 0D[LPXP &\FOH 7LPH ���� PV�
�� �� WR �� 3UHVHQW &\FOH 7LPH ���� PV�

����� 5HVWDUWLQJ 6SHFLDO ,�2 8QLWV

$5ELWV ���� WR $5 ���� FRUUHVSRQG WR WKH XQLW QXPEHUV RI 6SHFLDO ,�28QLWV � WR
�� 7R UHVWDUW 6SHFLDO ,�2 8QLWV �LQFOXGLQJ 3& /LQN 8QLWV� WXUQ WKH FRUUHVSRQGLQJ
ELW 21 DQG 2)) �RU WXUQ SRZHU 21 DQG 2))�� 'R QRW DFFHVV GDWD UHIUHVKHG IRU
6SHFLDO ,�2 8QLWV GXULQJ UHVWDUW SURFHVVLQJ �VHH 65 ����� WR 65 ����� RQ SDJH
����

1RWH %LWV 65 ����� WR 65 ����� DOVR DFW DV 5HVWDUW %LWV IRU 6SHFLDO ,�2 8QLWV � WR )�

$5 �$X[LOLDU\ 5HOD\� $UHD 6HFWLRQ ���
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����� 6ODYH 5DFN (UURU )ODJV

$5 ELWV ���� WR $5 ���� FRUUHVSRQG WR WKH XQLW QXPEHUV RI 5HPRWH ,�2 6ODYH
8QLWV �� WR ��� 7KHVH IODJV ZLOO WXUQ 21 LI WKH VDPH QXPEHU LV DOORFDWHG WR PRUH
WKHQ RQH 6ODYH RU LI D WUDQVPLVVLRQ HUURU RFFXUV ZKHQ VWDUWLQJ WKH 6\VWHP� 5HIHU
WR 65 ��� IRU HUURUV WKDW RFFXU DIWHU WKH 6\VWHP KDV VWDUWHG QRUPDOO\�

����� *URXS�� (UURU )ODJV

%LWV $5 ���� WR $5 ���� FRUUHVSRQG WR *URXS��+LJK�GHQVLW\ ,�28QLWV DQG %�$
,QWHUIDFH 8QLWV � WR � �,�2 QXPEHUV� DQG ZLOO WXUQ 21 ZKHQ WKH VDPH QXPEHU LV
VHW IRU PRUH WKDQ RQH 8QLW� ZKHQ WKH VDPH ZRUG LV DOORFDWHG WR PRUH WKDQ RQH
8QLW� ZKHQ ,�2 QXPEHU � LV VHW IRU D ���SRLQW 8QLW� RU ZKHQ WKH IXVH EXUQV RXW LQ D
7UDQVLVWRU +LJK�GHQVLW\ ,�2 8QLW� $5 ELW ���� ZLOO WXUQ 21 ZKHQ D 8QLW LV QRW UHF�
RJQL]HG DV D *URXS�� +LJK�GHQVLW\ ,�2 8QLW�

1RWH %LWV 65 ����� WR 65 ����� DOVR DFW DV (UURU )ODJV IRU *URXS�� +LJK�GHQVLW\ ,�2
8QLWV ZLWK XQLW QXPEHUV � WR )�

����� 2SWLFDO ,�2 8QLW DQG ,�2 7HUPLQDO (UURU )ODJV

$5 �� WKURXJK $5 �� FRQWDLQ WKH (UURU )ODJV IRU 2SWLFDO ,�2 8QLWV DQG ,�2 7HUPL�
QDOV� $Q HUURU LQGLFDWHV D GXSOLFDWLRQ RI D XQLW QXPEHU� 8S WR �� 2SWLFDO ,�2 8QLWV
DQG ,�2 7HUPLQDOV FDQ EH FRQQHFWHG WR WKH 3&� 8QLWV DUH GLVWLQJXLVKHG E\ XQLW
QXPEHU� � WKURXJK ��� DQG D OHWWHU� / RU +� %LWV DUH DOORFDWHG DV VKRZQ LQ WKH IRO�
ORZLQJ WDEOH�

%LWV $5��
DOORFDWLRQ

$5��
DOORFDWLRQ

$5��
DOORFDWLRQ

$5��
DOORFDWLRQ

�� � / � / �� / �� /

�� � + � + �� + �� +

�� � / � / �� / �� /

�� � + � + �� + �� +

�� � / �� / �� / �� /

�� � + �� + �� + �� +

�� � / �� / �� / �� /

�� � + �� + �� + �� +

�� � / �� / �� / �� /

�� � + �� + �� + �� +

�� � / �� / �� / �� /

�� � + �� + �� + �� +

�� � / �� / �� / �� /

�� � + �� + �� + �� +

�� � / �� / �� / �� /

�� � + �� + �� + �� +

2SWLFDO ,�2 8QLW DQG ,�2
7HUPLQDO (UURU )ODJV

$5 �$X[LOLDU\ 5HOD\� $UHD 6HFWLRQ ���
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����� 6<60$& /,1. 6\VWHP 'DWD /LQN 6HWWLQJV
$5���� WR$5���� DQG$5���� WR$5���� DUH XVHG WR GHVLJQDWH ZRUG DOORFD�
WLRQV IRU RSHUDWLQJ OHYHOV � DQG � RI WKH 6<60$& /,1. 6\VWHP� $OORFDWLRQ FDQ
EH VHW WR RFFXU HLWKHU DFFRUGLQJ WR VHWWLQJV IURP WKH 6<60$&�&37 6XSSRUW
6RIWZDUH RU DXWRPDWLFDOO\ LQ WKH /5 DQG�RU '0 DUHDV� ,I DXWRPDWLF DOORFDWLRQ LV
GHVLJQDWHG� WKH QXPEHU RI ZRUGV WR EH DOORFDWHG WR HDFK QRGH LV DOVR GHVLJ�
QDWHG� 7KHVH VHWWLQJV DUH VKRZQ EHORZ�

2SHUDWLQJ OHYHO � 2SHUDWLQJ OHYHO � 6HWWLQJ

$5 ���� $5 ���� $5 ���� $5 ����
� � � � :RUGV VHW H[WHUQDOO\

�6<60$&�&37 6XSSRUW
6RIWZDUH�

� � � � $XWRPDWLF /5 DUHD RQO\
� � � � DOORFDWLRQ '0 DUHD RQO\
� � � � /5 DQG '0

DUHDV

:RUGV SHU 1RGH 7KH IROORZLQJ VHWWLQJ LV QHFHVVDU\ LI DXWRPDWLF DOORFDWLRQ LV GHVLJQDWHG DERYH�

2SHUDWLQJ OHYHO � 2SHUDWLQJ OHYHO � :RUGV SHU QRGH 0D[� QR�

$5 ���� $5 ���� $5 ���� $5 ���� /5 DUHD '0 DUHD RI QRGHV

� � � � � � ��
� � � � � �� �
� � � � �� �� �
� � � � �� �� �

7KH DERYH VHWWLQJV DUH UHDG HYHU\ F\FOH ZKLOH WKH 6<60$& /,1. 6\VWHP LV LQ
RSHUDWLRQ�

����� (UURU +LVWRU\ %LWV
$5 ���� �(UURU +LVWRU\ 2YHUZULWH %LW� LV WXUQHG 21 RU 2)) E\ WKH XVHU WR FRQWURO
RYHUZULWLQJ RI UHFRUGV LQ WKH(UURU +LVWRU\ $UHD LQ WKH'0DUHD� 7XUQ$5 ����21
WR RYHUZULWH WKH ROGHVW HUURU UHFRUG HDFK WLPH DQ HUURU RFFXUV DIWHU �� KDYH EHHQ
UHFRUGHG� 7XUQ 2)) $5 ���� WR VWRUH RQO\ WKH ILUVW �� UHFRUGV WKDW RFFXU HDFK
WLPH DIWHU WKH KLVWRU\ DUHD LV FOHDUHG�

$5 ���� �(UURU +LVWRU\5HVHW %LW� LV WXUQHG21DQG WKHQ2))E\ WKH XVHU WR UHVHW
WKH (UURU 5HFRUG 3RLQWHU �'0 ����� DQG WKXV UHVWDUW UHFRUGLQJ HUURU UHFRUGV DW
WKH EHJLQQLQJ RI WKH KLVWRU\ DUHD�

$5���� �(UURU+LVWRU\ (QDEOH%LW� LV WXUQHG21E\ WKH XVHU WR HQDEOH HUURU KLVWR�
U\ VWRUDJH DQG WXUQHG 2)) WR GLVDEOH HUURU KLVWRU\ VWRUDJH�

5HIHU WR ��� '0 $UHD IRU GHWDLOV RQ WKH (UURU +LVWRU\ $UHD�

(UURU KLVWRU\ ELWV DUH UHIUHVKHG HDFK F\FOH�

����� $FWLYH 1RGH )ODJV
$5 �� WKURXJK $5 �� DQG $5 �� WKURXJK $5 �� SURYLGH IODJV WKDW LQGLFDWH ZKLFK
QRGHV DUH DFWLYH LQ WKH 6<60$& /,1. 6\VWHP DW WKH FXUUHQW WLPH� 7KHVH IODJV
DUH UHIUHVKHG HYHU\ F\FOH ZKLOH WKH 6<60$& /,1. 6\VWHP LV RSHUDWLQJ�

7KH ERG\ RI WKH IROORZLQJ WDEOH VKRZ WKH QRGH QXPEHU DVVLJQHG WR HDFK ELW� ,I WKH
ELW LV 21� WKH QRGH LV FXUUHQWO\ DFWLYH�

([WHUQDO�$XWRPDWLF
$OORFDWLRQ

$5 �$X[LOLDU\ 5HOD\� $UHD 6HFWLRQ ���
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/HYHO � /HYHO � %LW �ERG\ RI WDEOH VKRZV QRGH QXPEHUV�
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

$5 �� $5 �� � � � � � � � � � �� �� �� �� �� �� ��
$5 �� $5 �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
$5 �� $5 �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
$5 �� $5 �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��  

&RPPXQLFDWLRQ &RQWUROOHU (UURU )ODJ
((3520 (UURU )ODJ

����� 6<60$& /,1.�6<60$& 1(7 /LQN 6\VWHP 6HUYLFH 7LPH
$5 �� SURYLGHV WKH WLPH DOORFDWHG WR VHUYLFLQJ RSHUDWLQJ OHYHO � RI WKH 6<60$&
/,1.6\VWHPDQG�RU 6<60$&1(7 /LQN6\VWHPGXULQJ HDFK F\FOHZKHQ D6<6�
0$& /,1. 8QLW DQG�RU 6<60$& 1(7 /LQN 8QLW LV PRXQWHG WR D 5DFN�
$5 �� SURYLGHV WKH WLPH DOORFDWHG WR VHUYLFLQJ RSHUDWLQJ OHYHO � RI WKH 6<60$&
/,1.6\VWHPDQG�RU 6<60$&1(7 /LQN6\VWHPGXULQJ HDFK F\FOHZKHQ D6<6�
0$& /,1. 8QLW DQG�RU 6<60$& 1(7 /LQN 8QLW LV PRXQWHG WR D 5DFN�
7KHVH WLPHV DUH UHFRUGHG LQ ��GLJLW %&' WR WHQWKV RI D PLOOLVHFRQG ������ PV WR
����� PV� DQG DUH UHIUHVKHG HYHU\ F\FOH�

%LWV
�� WR �� �� WR �� �� WR �� �� WR ��
��� ��� ��� ��ï�

����� &DOHQGDU�&ORFN $UHD DQG %LWV
&DOHQGDU�&ORFN $UHD $ FORFN LV EXLOW LQWR WKH &���+;�+*�+(&388QLWV� ,I $5 ���� �&ORFN 6WRS %LW� LV

2))� WKHQ WKH GDWH� GD\� DQG WLPH ZLOO EH DYDLODEOH LQ %&' LQ $5 �� WR $5 �� DQG
$5 ���� WR $5 ���� DV VKRZQ EHORZ� 7KLV DUHD FDQ DOVR EH FRQWUROOHG ZLWK $5
���� ����VHFRQG &RPSHQVDWLRQ %LW� DQG $5 ���� �&ORFN 6HW %LW��

&DOHQGDU�&ORFN %LWV
%LWV &RQWHQWV 3RVVLEOH YDOXHV

$5 ���� WR $5 ���� 6HFRQGV �� WR ��
$5 ���� WR $5 ���� 0LQXWHV �� WR ��
$5 ���� WR $5 ���� +RXUV �� WR �� ����KRXU V\VWHP�
$5 ���� WR $5 ���� 'D\ RI PRQWK �� WR �� �DGMXVWHG E\ PRQWK DQG IRU OHDS \HDU�
$5 ���� WR $5 ���� 0RQWK � WR ��
$5 ���� WR $5 ���� <HDU �� WR �� �5LJKWPRVW WZR GLJLWV RI \HDU�
$5 ���� WR $5 ���� 'D\ RI ZHHN �� WR �� ���� 6XQGD\� ��� 0RQGD\� ��� 7XHVGD\� ��� :HGQHVGD\� ���

7KXUVGD\� ��� )ULGD\� ��� 6DWXUGD\�

���VHFRQG &RPSHQVDWLRQ %LW $5 ���� LV WXUQHG 21 WR URXQG WKH VHFRQGV RI WKH &DOHQGDU�FORFN $UHD WR ]HUR�
L�H�� LI WKH VHFRQGV LV �� RU OHVV� LW LVPHUHO\ VHW WR ��� LI WKH VHFRQGV LV �� RU JUHDW�
HU� WKH PLQXWHV LV LQFUHPHQWHG E\ � DQG WKH VHFRQGV LV VHW WR ���

&ORFN 6WRS %LW $5 ���� LV WXUQHG 2)) WR HQDEOH WKH RSHUDWLRQ RI WKH &DOHQGDU�FORFN $UHD DQG
21 WR VWRS WKH RSHUDWLRQ�

&ORFN 6HW %LW $5 ���� LV XVHG WR VHW WKH &DOHQGDU�FORFN $UHD DV GHVFULEHG EHORZ� 7KLV GDWD
PXVW EH LQ %&' DQG PXVW EH VHW ZLWKLQ WKH OLPLWV IRU WKH &DOHQGDU�FORFN $UHD
JLYHQ DERYH�

�� �� ���� �� 7XUQ 21 $5 ���� �6WRS %LW��
�� 6HW WKH GHVLUHG GDWH� GD\� DQG WLPH� EHLQJ FDUHIXO QRW WR WXUQ 2)) $5 ����

�&ORFN 6WRS %LW� ZKHQ VHWWLQJ WKH GD\ RI WKHZHHN �WKH\·UH LQ WKH VDPHZRUG��
�2Q WKH 3URJUDPPLQJ &RQVROH� WKH %LW�'LJLW 0RQLWRU DQG )RUFH 6HW�5HVHW
2SHUDWLRQV DUH WKH HDVLHVW ZD\V WR VHW WKLV GDWD��
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�� 7XUQ21$5���� �&ORFN6HW %LW�� 7KH&DOHQGDU�FORFNZLOO DXWRPDWLFDOO\ VWDUW
RSHUDWLQJ ZLWK WKH GHVLJQDWHG VHWWLQJV DQG $5 ���� DQG $5 ���� ZLOO ERWK
EH WXUQHG 2))�

7KH &DOHQGDU�FORFN $UHD DQG %LWV DUH UHIUHVKHG HDFK F\FOH ZKLOH RSHUDWLRQDO�

������ 7(50,1$/ 0RGH .H\ %LWV
,I WKH 3URJUDPPLQJ &RQVROH LV PRXQWHG WR WKH 3& DQG LV LQ 7(50,1$/ PRGH�
DQ\ LQSXWV RQ NH\V � WKURXJK � �LQFOXGLQJ FKDUDFWHUV $ WKURXJK )� L�H� NH\V �
WKURXJK � ZLWK 6+,)7� ZLOO WXUQ RQ D FRUUHVSRQGLQJ ELW LQ $5 ��� 7(50,1$/
PRGH LV HQWHUHG E\ D 3URJUDPPLQJ &RQVROH RSHUDWLRQ�

7KH ELWV LQ $5 �� FRUUHVSRQG WR 3URJUDPPLQJ &RQVROH LQSXWV DV IROORZV�

%LW 3URJUDPPLQJ &RQVROH LQSXW
$5 ���� �
$5 ���� �
$5 ���� �
$5 ���� �
$5 ���� �
$5 ���� �
$5 ���� �
$5 ���� �
$5 ���� �
$5 ���� �
$5 ���� $
$5 ���� %
$5 ���� &
$5 ���� '
$5 ���� (
$5 ���� )

5HIHU WR 6HFWLRQ � 3URJUDP0RQLWRULQJ DQG ([HFXWLRQ IRU GHWDLOV RQ WKH 7(50,�
1$/ PRGH�

������ 3RZHU 2)) &RXQWHU
$5 �� SURYLGHV LQ ��GLJLW %&' WKH QXPEHU RI WLPHV WKDW WKH 3& SRZHU KDV EHHQ
WXUQHG RII� 7KLV FRXQWHU FDQ EH UHVHW DV QHFHVVDU\ XVLQJ WKH 39 &KDQJH � RS�
HUDWLRQ IURP WKH 3URJUDPPLQJ &RQVROH� �5HIHU WR ����� +H[DGHFLPDO�%&''DWD
0RGLILFDWLRQ IRU GHWDLOV�� 7KH 3RZHU 2)) &RXQWHU LV UHIUHVKHG HYHU\ WLPH SRZHU
LV WXUQHG RQ�

������ 6<60$& /,1. ï 3HULSKHUDO 'HYLFH )ODJV
$ 3HULSKHUDO 'HYLFH FDQ EH XVHG WKURXJK WKH 6<60$& /,1. 6\VWHP IURP RQO\
RQH SRUW DW D WLPH� :KHQ FKDQJLQJ WKH SRUW IURP ZKLFK WKH 3HULSKHUDO 'HYLFH LV
EHLQJ XVHG� WXUQ 21 WKH 6<60$& /,1. ï 3HULSKHUDO 'HYLFH ,QLWLDOL]DWLRQ %LW
�$5 ������

%LW )XQFWLRQ
$5 ���� 6<60$& /,1. ï 56����& 3HULSKHUDO 'HYLFH )ODJ

�7KLV IODJ LV WXUQHG 21 ZKHQ D 3HULSKHUDO 'HYLFH LV EHLQJ XVHG WKURXJK
WKH 6<60$& /,1. 6\VWHP IURP WKH 56����& SRUW��

$5 ���� 6<60$& /,1. ï 3RUW $ 3HULSKHUDO 'HYLFH )ODJ
�7KLV IODJ LV WXUQHG 21 ZKHQ D 3HULSKHUDO 'HYLFH LV EHLQJ XVHG WKURXJK
WKH 6<60$& /,1. 6\VWHP IURP &RPPXQLFDWLRQV %RDUG SRUW $��
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%LW )XQFWLRQ
$5 ���� 6<60$& /,1. ï 3RUW % 3HULSKHUDO 'HYLFH )ODJ

�7KLV IODJ LV WXUQHG 21 ZKHQ D 3HULSKHUDO 'HYLFH LV EHLQJ XVHG WKURXJK
WKH 6<60$& /,1. 6\VWHP IRUP &RPPXQLFDWLRQV %RDUG SRUW %��

$5 ���� 6<60$& /,1. ï 3HULSKHUDO 'HYLFH ,QLWLDOL]DWLRQ %LW
�7XUQ WKLV ELW 21 WR LQLWLDOL]H WKH XVDJH RI D 3HULSKHUDO 'HYLFH WKURXJK WKH
6<60$& /,1. 6\VWHP��

������&\FOH 7LPH )ODJ
$5 ���� WXUQV 21 ZKHQ WKH F\FOH WLPH VHW ZLWK 6&$1����� LV VKRUWHU WKDQ WKH
DFWXDO F\FOH WLPH�
$5 ���� LV UHIUHVKHG HYHU\ F\FOH ZKLOH WKH 3& LV LQ 581 RU 021,725 PRGH�

������ /LQN 8QLW 0RXQWHG )ODJV
7KH IROORZLQJ IODJV LQGLFDWH ZKHQ WKH VSHFLILHG /LQN 8QLWV DUH PRXQWHG WR WKH
5DFNV� �5HIHU WR ������ &388QLW�PRXQWLQJ'HYLFH0RXQWHG )ODJ IRU &388QLW�
PRXQWLQJ +RVW /LQN 8QLWV�� 7KHVH IODJV DUH UHIUHVKHG HYHU\ F\FOH�

1DPH %LW /LQN 8QLW
6<60$& /,1.�6<60$& 1(7 /LQN 8QLW
/HYHO � 0RXQWHG )ODJ

$5 ���� 6<60$& /,1.�6<60$& 1(7 /LQN 8QLW LQ RSHUDWLQJ OHYHO �

6<60$& /,1.�6<60$& 1(7 /LQN 8QLW
/HYHO � 0RXQWHG )ODJ

$5 ���� 6<60$& /,1.�6<60$& 1(7 /LQN 8QLW LQ RSHUDWLQJ OHYHO �

5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � $5 ���� 5DFN�PRXQWLQJ +RVW /LQN 8QLW LQ RSHUDWLQJ OHYHO �
5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � $5 ���� 5DFN�PRXQWLQJ +RVW /LQN 8QLW LQ RSHUDWLQJ OHYHO �

������&38 8QLW�PRXQWLQJ 'HYLFH 0RXQWHG )ODJ
$5 ���� WXUQV 21 ZKHQ DQ\ GHYLFH LV PRXQWHG GLUHFWO\ WR WKH &38 8QLW� 7KLV
LQFOXGHV &38 8QLW�PRXQWLQJ +RVW /LQN 8QLWV� 3URJUDPPLQJ &RQVROHV� DQG ,Q�
WHUIDFH 8QLWV� 7KLV IODJ LV UHIUHVKHG HYHU\ F\FOH�

������ )3' 7ULJJHU %LW
$5 ���� LV XVHG WR DGMXVW WKH PRQLWRULQJ WLPH RI )3'����� DXWRPDWLFDOO\� 5HIHU
WR ������� )$,/85( 32,17 '(7(&7 ï )3'����� IRU GHWDLOV�

������'DWD 7UDFLQJ )ODJV DQG &RQWURO %LWV
7KH IROORZLQJ FRQWURO ELWV DQG IODJV DUH XVHG GXULQJ GDWD WUDFLQJ ZLWK
7560������ 7KH 7UDFLQJ )ODJ ZLOO EH 21 GXULQJ WUDFLQJ RSHUDWLRQV� 7KH 7UDFH
&RPSOHWHG )ODJ ZLOO WXUQ 21 ZKHQ HQRXJK GDWD KDV EHHQ WUDFHG WR ILOO 7UDFH
0HPRU\�

%LW 1DPH
$5 ���� 7UDFH &RPSOHWHG )ODJ
$5 ���� 7UDFLQJ )ODJ
$5 ���� 7UDFH 7ULJJHU %LW �ZULWHDEOH�
$5 ���� 6DPSOLQJ 6WDUW %LW �ZULWHDEOH�

1RWH 5HIHU WR ������ 75$&( 0(025< 6$03/,1* ï 7560����� IRU GHWDLOV�

������&\FOH 7LPH ,QGLFDWRUV
$5�� FRQWDLQV WKHPD[LPXPF\FOH WLPH WKDW KDV RFFXUUHG VLQFH SURJUDPH[HFX�
WLRQ ZDV EHJXQ� $5 �� FRQWDLQV WKH SUHVHQW F\FOH WLPH�
%RWK WLPHV DUH WR WHQWKV RI D PLOOLVHFRQG LQ ��GLJLW %&' ������ PV WR ����� PV��
DQG DUH UHIUHVKHG HYHU\ F\FOH�
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��� '0 �'DWD 0HPRU\� $UHD
7KH '0 DUHD LV GLYLGHG LQWR YDULRXV SDUWV DV GHVFULEHG LQ WKH IROORZLQJ WDEOH� $
SRUWLRQ RI 80 �XS WR ����� ZRUGV LQ ������ZRUG LQFUHPHQWV� FDQ EH DOORFDWHG DV
([SDQVLRQ '0�

$GGUHVVHV 8VHU
UHDG�ZULWH

8VDJH

'0 ���� WR '0 ���� 5HDG�:ULWH 1RUPDO '0�
'0 ���� WR '0 ���� 6SHFLDO ,�2 8QLW $UHD�

'0 ���� WR '0 ���� 1RUPDO '0�
'0 ���� WR '0 ���� +LVWRU\ /RJ
'0 ���� WR '0 ���� 5HVHUYHG
'0 ���� WR '0 ���� 5HDG RQO\ 6\VWHP 6HWWLQJV
'0 ���� WR '0 ���� 3& 6HWXS
'0 ���� WR '0 ���� ([SDQVLRQ '0�

1RWH �� 7KH 3& 6HWXS FDQ EH VHW WR XVH '0 ���� WKURXJK '0 ���� DV WKH 6SHFLDO
,�2 $UHD LQVWHDG RI '0 ���� WR '0 ����� 5HIHU WR ����� 3& 6HWXS IRU GH�
WDLOV�

�� 7KH 80$UHD $OORFDWLRQ 3URJUDPPLQJ &RQVROH RSHUDWLRQ FDQ EH XVHG WR DO�
ORFDWH XS WR ���� ZRUGV RI 80 DV ([SDQVLRQ '0�

$OWKRXJK FRPSRVHG RI ���ELW ZRUGV OLNH DQ\ RWKHU GDWD DUHD� GDWD LQ WKH '0DUHD
FDQQRW EH VSHFLILHG E\ ELW IRU XVH LQ LQVWUXFWLRQV ZLWK ELW RSHUDQGV� '0 ���� WR
'0���� FDQ EHZULWWHQ WR E\ WKH SURJUDP� EXW'0���� WR'0���� FDQ EHRYHU�
ZULWWHQ RQO\ IURP D 3HULSKHUDO 'HYLFH� VXFK DV D 3URJUDPPLQJ &RQVROH RU KRVW
FRPSXWHU ZLWK 6<60$&�&37 6XSSRUW 6RIWZDUH�
7KH '0 DUHD UHWDLQV VWDWXV GXULQJ SRZHU LQWHUUXSWLRQV�

,QGLUHFW $GGUHVVLQJ 1RUPDOO\� ZKHQ WKH FRQWHQW RI D GDWD DUHDZRUG LV VSHFLILHG IRU DQ LQVWUXFWLRQ� WKH
LQVWUXFWLRQ LV SHUIRUPHG GLUHFWO\ RQ WKH FRQWHQW RI WKDW ZRUG� )RU H[DPSOH� VXS�
SRVH029����� LV SHUIRUPHGZLWK'0���� DV WKH ILUVW RSHUDQG DQG /5��DV WKH
VHFRQG RSHUDQG� :KHQ WKLV LQVWUXFWLRQ LV H[HFXWHG� WKH FRQWHQW RI '0 ���� LV
PRYHG WR /5 ���

1RWH ([SDQVLRQ '0 FDQQRW EH XVHG IRU LQGLUHFW DGGUHVVLQJ�

,W LV SRVVLEOH� KRZHYHU� WR XVH LQGLUHFW '0 DGGUHVVHV DV WKH RSHUDQGV IRU PDQ\
LQVWUXFWLRQV� 7R LQGLFDWH DQ LQGLUHFW '0DGGUHVV�m'0 LV LQSXW ZLWK WKH DGGUHVV RI
WKH RSHUDQG�:LWK DQ LQGLUHFW DGGUHVV� ZLWK FRQWHQW RI WKLV RSHUDQG GRHV QRW FRQ�
WDLQ WKH DFWXDO GDWD WR EH XVHG� ,QVWHDG� LW·V FRQWHQWV LV DVVXPHG WR KROG WKH DG�
GUHVV RI DQRWKHU '0 ZRUG� WKH FRQWHQW RI ZKLFK ZLOO DFWXDOO\ EH XVHG LQ WKH LQ�
VWUXFWLRQ� ,I m'0 ���� ZDV XVHG LQ RXU H[DPSOH DERYH DQG WKH FRQWHQW RI '0
���� LV ����� WKHQ m'0 ���� DFWXDOO\ PHDQV WKDW WKH FRQWHQW RI '0 ���� LV WR
EH XVHG DV WKH RSHUDQG LQ WKH LQVWUXFWLRQ� DQG WKH FRQWHQW RI '0 ���� ZLOO EH
PRYHG WR /5 ���

029�����

m'0 ����

/5 ��

:RUG &RQWHQW
'0 ���� �&��
'0 ���� ����
'0 ���� )��$

'0 ���� ����
'0 ���� ����
'0 ���� '���

���� PRYHG
WR /5 ���

,QGLFDWHV
'0 ����

,QGLUHFW
DGGUHVV

'0 �'DWD 0HPRU\� $UHD 6HFWLRQ ���
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����� ([SDQVLRQ '0 $UHD
7KH H[SDQVLRQ '0 DUHD LV GHVLJQHG WR SURYLGH PHPRU\ VSDFH IRU VWRULQJ RSHU�
DWLQJ SDUDPHWHUV DQG RWKHU RSHUDWLQJ GDWD IRU /LQN 8QLWV DQG 6SHFLDO ,�2 8QLWV�
8S WR ����� ZRUGV RI 80 FDQ EH DOORFDWHG DV ([SDQVLRQ '0 �LQ �.�ZRUG LQFUH�
PHQWV� XVLQJ WKH 80 $//2&$7,21 RSHUDWLRQ LQ WKH 3URJUDPPLQJ &RQVROH RU
6<60$&�&37 6XSSRUW 6RIWZDUH� ([SDQVLRQ '0 DUHD DGGUHVVHV UXQ IURP
'0 ���� WR '0 �����

7KH GDWD LQ WKH H[SDQVLRQ '0 DUHD FDQ EH WUDQVIHUUHG WR WKH 6SHFLDO ,�2 8QLW
'HIDXOW $UHD �'0 ���� WR '0 ����� ZKHQ VWDUWLQJ WKH 3& RU YLD SURJUDPPLQJ
LQVWUXFWLRQ WR HDVLO\ FKDQJH RSHUDWLQJ SDUDPHWHUV� HQDEOLQJ UDSLG VZLWFKLQJ EH�
WZHHQ FRQWURO SURFHVVHV� 7KH H[SDQVLRQ '0 DUHD FDQ DOVR EH XVHG WR VWRUH SD�
UDPHWHUV IRU RWKHU GHYLFHV FRQQHFWHG LQ WKH 3& V\VWHP� H�J�� 3URJUDPPDEOH
7HUPLQDO FKDUDFWHU VWULQJ RU QXPHUDO WDEOHV�

7KH H[SDQVLRQ '0 DUHD LV XVHG WR VWRUH RSHUDWLQJ SDUDPHWHUV DQG FDQQRW EH
XVHG LQ SURJUDPPLQJ OLNH WKH QRUPDO '0 DUHD� ([SDQVLRQ '0 FDQ RQO\ EH RYHU�
ZULWWHQ IURP D 3HULSKHUDO 'HYLFH� UHWDLQV VWDWXV GXULQJ SRZHU LQWHUUXSWLRQV� DQG
FDQQRW EH XVHG IRU LQGLUHFW DGGUHVVLQJ�

7KH80DUHD FDQ EH DOORFDWHG DV H[SDQVLRQ'0DUHD LQ LQFUHPHQWV RI �.ZRUGV�
2QFH H[SDQVLRQ'0DUHD KDV EHHQ FUHDWHG� LW LV VDYHG DQG WUDQVIHUUHG DV SDUW RI
WKH SURJUDP� L�H�� QR VSHFLDO SURFHGXUHV DUH UHTXLUHG ZKHQ VDYLQJ RU WUDQVIHU�
ULQJ WKH SURJUDP�

80 $//2&$7,21 2SHUDWLRQ 7KH SURFHGXUH IRU WKH 3URJUDPPLQJ &RQVROH·V 80 $//2&$7,21 RSHUDWLRQ LV
VKRZQ EHORZ� 5HIHU WR ����� &OHDULQJ 0HPRU\ IRU GHWDLOV RQ WKH '$7$ &/($5
DQG 80 $//2&$7,21 LQVWUXFWLRQV�

�� �� ���� �� &OHDU PHPRU\�

&/5 5(6(76(7 127 (;7 02175

1RWH 80 DOORFDWLRQ LV QRW SRVVLEOH XQOHVV PHPRU\ LV FOHDUHG ILUVW�

�� 7KH H[SDQVLRQ'0DUHD FDQ EH VHW WR �� �� �� RU � .ZRUGV� 7KH IROORZLQJ NH\
VHTXHQFH FUHDWHV D ��.: H[SDQVLRQ '0 DUHD �'0 ���� WR '0 ������

:5,7(&/5 )81 9(5 &+* � 6(7 � � � �

3UHVV WKH � .H\ WR HOLPLQDWH WKH H[SDQVLRQ '0 DUHD �� .:��

RU 3UHVV WKH � .H\ WR DOORFDWH '0 ���� WR '0 ���� �� .:��

RU 3UHVV WKH � .H\ WR DOORFDWH '0 ���� WR '0 ���� �� .:��

RU 3UHVV WKH � .H\ WR DOORFDWH '0 ���� WR '0 ���� �� .:��

����� 6SHFLDO ,�2 8QLW 'DWD

6SHFLDO ,�28QLWV DUH DOORFDWHG ���� RU ����ZRUGV LQ WKH'0$UHD GHSHQGLQJ RQ
WKH YDOXH VHW LQZRUG'0���� RI WKH3&6HWXS� 7KH'0 ���� VHWWLQJ GHWHUPLQHV
ZKHWKHU WKH 6SHFLDO ,�2 8QLW 'DWD DUHD LV VHWXS IRU �� RU �� 8QLWV DQG ZKHWKHU

'0 �'DWD 0HPRU\� $UHD 6HFWLRQ ���



��

WKH GDWD LV VWRUHG LQ UHDG�ZULWH '0 �'0 ���� WR '0 ����� RU UHDG�RQO\ '0
�'0 ���� WR '0 ������

8QLW $GGUHVVHV

� '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

� '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

� '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

� '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

� '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

� '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

� '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

� '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

� '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

� '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

$ '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

% '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

& '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

' '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

( '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

) '0 ���� WR '0 ���� RU '0 ���� WR '0 ����

1RWH 7KHVH '0 ZRUGV FDQ EH XVHG IRU RWKHU SXUSRVHV ZKHQ QRW DOORFDWHG WR 6SHFLDO
,�2 8QLWV�

����� 6SHFLDO ,�2 8QLWV

7KH IROORZLQJ WDEOH VKRZV WKH 6SHFLDO ,�2 8QLWV WKDW FDQ EH XVHG DQG WKH XQLW
QXPEHUV WKDW FDQ EH XVHG IRU HDFK�

1DPH 0RGHO QXPEHU 8QLW QXPEHU
UDQJH

+LJK�GHQVLW\
,�2 8 L

'& ,QSXW 8QLWV &���+�,'��� � WR �J \
,�2 8QLWV
�VHH QRWH�

S
&���+�,'���

�VHH QRWH�
7UDQVLVWRU 2XWSXW
8 L

&���+�2'���S
8QLWV &���+�2'���
'& ,QSXW�7UDQVLVWRU
2 8 L

&���+�0'���S �
2XWSXW 8QLWV &���+�0'���

&���+�0'���

$QDORJ ,�2
8 L

$QDORJ ,QSXW 8QLWV &���+�$'��� � WR �J �
8QLWV

J S
&���+�$'��� � WR ) �6HH QRWH ��
&���+�$'��� � WR ) �6HH QRWH ��

$QDORJ 2XWSXW 8QLWV &���+�'$��� � WR �J S
&���+�'$��� � WR ) �6HH QRWH ��
&���+�'$��� � WR ) �6HH QRWH ��
&���+�'$��� � WR ) �6HH QRWH ��

0L[HG $QDORJ ,�2
8QLW

&���+�0$'�� � WR ) �6HH QRWH ��

'0 �'DWD 0HPRU\� $UHD 6HFWLRQ ���
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1DPH 8QLW QXPEHU
UDQJH

0RGHO QXPEHU

3,' &RQWURO 8QLWV &���+�3,'�� � WR �
&���+�3,'��
&���+�3,'��

7HPSHUDWXUH 6HQVRU 8QLWV &���+�76���S
&���+�76���
&���+�76���
&���+�76���

7HPSHUDWXUH &RQWURO 8QLWV &���+�7&���S
&���+�7&���
&���+�7&���
&���+�7&���
&���+�7&���
&���+�7&���

+HDW�&RRO 7HPSHUDWXUH
& O 8 L

&���+�79���� S
&RQWURO 8QLWV &���+�79���

&���+�79���
&���+�79���
&���+�79���
&���+�79���

+LJK�VSHHG &RXQWHU 8QLWV &���+�&7����9� � WR �J S
&���+�&7���
&���+�&7��� � WR ) �6HH QRWH ��

3RVLWLRQ &RQWURO 8QLWV &���+�1&��� � WR �
&���+�1&���
&���+�1&��� � WR �� $ WR ( �6HH

QRWH ��
0RWLRQ &RQWURO 8QLW &���+�0&��� � WR �� $ WR (
&DP 3RVLWLRQHU 8QLW &���+�&3��� � WR �
'DWD 6HWWLQJ &RQVROH &���+�'6&��
$6&,, 8QLW &���+�$6&��
)X]]\ /RJLF 8QLW &���+�)=���
9RLFH 8QLW &���+�29���
,' 6HQVRU 8QLWV &���+�,'6���9�

&���+�,'6��

1RWH �� 8QLW QXPEHUV $ WR ) FDQ EH VHW IRU WKHVH 8QLWV RQO\ IRU &���+;�
&38���&38���=( RU &���+*�&38������=( &38 8QLWV PDQXIDFWXUHG LQ
RU DIWHU -DQXDU\ ���� �PDQXIDFWXULQJ QXPEHU ���� 2QO\ XQLW QXPEHU � WR �
FDQ EH VHW IRU RWKHU &38 8QLWV�

�� 8QLW QXPEHUV $ WR ) FDQ EH VHW IRU WKHVH 8QLWV RQO\ IRU &���+;�
&38�P�&38�P�=( RU &���+*�&38�P��P�=( &38 8QLWV� 2QO\ XQLW
QXPEHU � WR � FDQ EH VHW IRU RWKHU &38 8QLWV�

�� 8QLW QXPEHUV $ WR ( FDQ EH VHW IRU WKHVH 8QLWV RQO\ IRU &���+;�
&38���&38���=( RU &���+*�&38������=( &38 8QLWV PDQXIDFWXUHG LQ
RU DIWHU 'HFHPEHU ���� �PDQXIDFWXULQJ QXPEHU ���� 2QO\ XQLW QXPEHU �
WR � FDQ EH VHW IRU RWKHU &38 8QLWV�

�� 8QLW QXPEHUV � WR ) FDQ EH VHW IRU WKH &���+;�+*�+(�

�� 8QLW QXPEHUV PXVW DOVR EH VHW IRU 3& /LQN 8QLWV DQG 3& /LQN 8QLWV DUH
FRXQWHG DV 6SHFLDO ,�2 8QLWV� EXW QR ZRUGV DUH DOORFDWHG WR WKHP�
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�� +LJK�VSHHG &RXQWHU 8QLWV� 3RVLWLRQ &RQWURO 8QLW� DQG $QDORJ ,�2 8QLWV DUH
DOORFDWHG ZRUGV LQ WKH '0 $UHD� 1R RWKHU 8QLWV DUH DOORFDWHG ZRUGV LQ WKH
'0 $UHD�

�� 7KH &���+�1&��� DQG &���+�0&��� DUH DOORFDWHG WKH ZRUGV IRU WZR
6SHFLDO ,�2 8QLWV �L�H�� IRU WZR XQLW QXPEHUV��

����� (UURU +LVWRU\ $UHD

'0 ���� WR '0 ���� DUH XVHG WR VWRUH XS WR �� UHFRUGV WKDW VKRZ WKH QDWXUH�
WLPH� DQG GDWH RI HUURUV WKDW KDYH RFFXUUHG LQ WKH 3&�

7KH (UURU +LVWRU\ $UHD ZLOO VWRUH V\VWHP�JHQHUDWHG RU )$/������)$/6������
JHQHUDWHG HUURU FRGHV ZKHQHYHU $5 ���� �(UURU +LVWRU\ (QDEOH %LW� LV 21� 5H�
IHU WR 6HFWLRQ � 7URXEOHVKRRWLQJ IRU GHWDLOV RQ HUURU FRGHV�

$UHD 6WUXFWXUH (UURU UHFRUGV RFFXS\ WKUHH ZRUGV HDFK VWRUHG EHWZHHQ '0 ���� DQG '0�����
7KH ODVW UHFRUG WKDW ZDV VWRUHG FDQ EH REWDLQHG YLD WKH FRQWHQW RI '0 ���� �(U�
URU 5HFRUG3RLQWHU�� 7KH UHFRUG QXPEHU� '0ZRUGV� DQG SRLQWHU YDOXH IRU HDFKRI
WKH WHQ UHFRUGV DUH DV IROORZV�

5HFRUG $GGUHVVHV 3RLQWHU YDOXH

1RQH 1�$� ����

� '0 ���� WR '0 ���� ����

� '0 ���� WR '0 ���� ����

� '0 ���� WR '0 ���� ����

� '0 ���� WR '0 ���� ����

� '0 ���� WR '0 ���� ����

� '0 ���� WR '0 ���� ����

� '0 ���� WR '0 ���� ����

� '0 ���� WR '0 ���� ����

� '0 ���� WR '0 ���� ����

�� '0 ���� WR '0 ���� ���$

$OWKRXJK HDFK RI WKHP FRQWDLQV D GLIIHUHQW UHFRUG� WKH VWUXFWXUH RI HDFK UHFRUG LV
WKH VDPH� WKH ILUVW ZRUG FRQWDLQV WKH HUURU FRGH� WKH VHFRQG DQG WKLUG ZRUGV� WKH
GD\ DQG WLPH� 7KH HUURU FRGH ZLOO EH HLWKHU RQH JHQHUDWHG E\ WKH V\VWHP RU E\
)$/������)$/6������ WKH WLPH DQG GDWHZLOO EH WKH GDWH DQG WLPH IURP$5�� DQG
$5�� �&DOHQGHU�GDWH $UHD�� $OVR UHFRUGHGZLWK WKH HUURU FRGH LV DQ LQGLFDWLRQ RI
ZKHWKHU WKH HUURU LV IDWDO ���� RU QRQ�IDWDO ����� 7KLV VWUXFWXUH LV VKRZQ EHORZ�

:RUG %LW &RQWHQW

)LUVW �� WR �� (UURU FRGH

�� WR �� �� �QRQ�IDWDO� RU �� �IDWDO�

6HFRQG �� WR �� 6HFRQGV

�� WR �� 0LQXWHV

7KLUG �� WR �� +RXUV

�� WR �� 'D\ RI PRQWK
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7KH IROORZLQJ WDEOH OLVWV WKH SRVVLEOH HUURU FRGHV DQG FRUUHVSRQGLQJ HUURUV�

(UURU VHYHULW\ (UURU FRGH (UURU
)DWDO HUURUV �� WR �� RU �) 6\VWHP HUURU �)$/6�

&� WR &� ,�2 EXV HUURU
(� ,QSXW�RXWSXW ,�2 WDEOH HUURU
(� 7RR PDQ\ 8QLWV
)� 1R (1'����� LQVWUXFWLRQ
)� 0HPRU\ HUURU

1RQ�IDWDO HUURUV �� WR �� 6\VWHP HUURU �)$/�
�$ ,QWHUUXSW ,QSXW HUURU
�% ,QWHUUXSW SURJUDP HUURU
�$ *URXS � +LJK�GHQVLW\ ,�2 HUURU
�% 3& 6HWXS HUURU
�& &RPPXQLFDWLRQV %RDUG HUURU
�' 80 0HPRU\ &DVVHWWH WUDQVIHU HUURU
%� WR %� 5HPRWH ,�2 HUURU
'� 6SHFLDO ,�2 HUURU
(� ,�2 WDEOH YHULILFDWLRQ HUURU
)� %DWWHU\ HUURU
)� &\FOH WLPH RYHUUXQ

2SHUDWLRQ :KHQ WKH ILUVW HUURU FRGH LV JHQHUDWHG ZLWK $5 ���� �(UURU +LVWRU\ (QDEOH %LW�
WXUQHG 21� WKH UHOHYDQW GDWD ZLOO EH SODFHG LQ WKH HUURU UHFRUG DIWHU WKH RQH LQGL�
FDWHG E\ WKH +LVWRU\ 5HFRUG 3RLQWHU �LQLWLDOO\ WKLV ZLOO EH UHFRUG �� DQG WKH 3RLQWHU
ZLOO EH LQFUHPHQWHG� $Q\ RWKHU HUURU FRGHV JHQHUDWHG WKHUHDIWHU ZLOO EH SODFHG LQ
FRQVHFXWLYH UHFRUGV XQWLO WKH ODVW RQH LV XVHG�3URFHVVLQJ RI IXUWKHU HUURU UHFRUGV
LV EDVHG RQ WKH VWDWXV RI $5 ���� �(UURU +LVWRU\ 2YHUZULWH %LW��
,I $5 ���� LV21 DQG WKH 3RLQWHU FRQWDLQV ���$� WKH QH[W HUURU ZLOO EH ZULWWHQ LQWR
UHFRUG ��� WKH FRQWHQWV RI UHFRUG ��ZLOO EHPRYHG WR UHFRUG �� DQG VR RQ XQWLO WKH
FRQWHQWV RI UHFRUG � LV PRYHG RII WKH HQG DQG ORVW� L�H�� WKH DUHD IXQFWLRQV OLNH D
VKLIW UHJLVWHU� 7KH 5HFRUG 3RLQWHU ZLOO UHPDLQ VHW WR ���$�
,I $5 ���� LV 2)) DQG WKH 3RLQWHU UHDFKHV ���$� WKH FRQWHQWV RI WKH (UURU +LVWR�
U\ (UURU ZLOO UHPDLQ DV LW LV DQG DQ\ HUURU FRGHV JHQHUDWH WKHUHDIWHU ZLOO QRW EH
UHFRUGHG XQWLO $5 ���� LV WXUQHG 2)) RU XQWLO WKH (UURU +LVWRU\ $UHD LV UHVHW�
7KH (UURU +LVWRU\ $UHD FDQ EH UHVHW E\ WXUQLQJ 21 DQG WKHQ 2))
$5 ���� �(UURU +LVWRU\ 5HVHW %LW�� :KHQ WKLV LV GRQH� WKH 5HFRUG 3RLQWHU ZLOO EH
UHVHW WR ����� WKH (UURU +LVWRU\ $UHD ZLOO EH UHVHW �L�H�� FOHDUHG�� DQG DQ\ IXUWKHU
HUURU FRGHV ZLOO EH UHFRUGHG IURP WKH EHJLQQLQJ RI WKH (UURU +LVWRU\ $UHD�
$5 ���� �(UURU +LVWRU\ (QDEOH %LW� PXVW EH 21 WR UHVHW WKH (UURU +LVWRU\ $UHD�

����� 3& 6HWXS
7KH 3&6HWXS �'0 ���� WKURXJK '0 ����� FRQWDLQV VHWWLQJV WKDW GHWHUPLQH 3&
RSHUDWLRQ� 'DWD LQ WKH3&6HWXS FDQ EH FKDQJHGZLWK D3URJUDPPLQJ&RQVROH RU
6<60$&�&376XSSRUW 6RIWZDUH LI 80 LV QRW ZULWH�SURWHFWHG E\ SLQ � RI WKH&38
8QLW·V ',3 VZLWFK� 5HIHU WR SDJH�� IRU GHWDLOV RQ FKDQJLQJ ',3 VZLWFK SLQ VHW�
WLQJV�
7KH GDWD LQ '0 ���� WKURXJK '0 ���� FDQ EH VHW RU FKDQJHG RQO\ ZKHQ WKH 3&
LV LQ 352*5$0 PRGH� 7KH GDWD LQ '0 ���� WKURXJK '0 ���� FDQ EH VHW RU
FKDQJHGZKHQ WKH3& LV LQ 352*5$0RU021,725PRGH� 7KH IROORZLQJZRUGV
FDQ EH FKDQJHG IURP WKH 6<60$& 6XSSRUW 6RIWZDUH·V 3& 6HWXS PHQX� �7KH
3& PXVW EH LQ 352*5$0 PRGH��

�� �� ���� �� 6WDUWXS PRGH �'0 �����
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�� 6WDUWXS PRGH GHVLJQDWLRQ �'0 �����

�� &\FOH PRQLWRU WLPH �'0 �����

�� &\FOH WLPH VHWWLQJ �'0 �����

�� 56����& 3RUW 6HWWLQJV �'0 ���� WKURXJK '0 �����

�� 3HULSKHUDO 3RUW 6HWWLQJV �'0 ���� WKURXJK '0 �����

7KH 3& FDQ EH RSHUDWHG ZLWK WKH GHIDXOW 3& 6HWXS� ZKLFK UHTXLUHV FKDQJLQJ
RQO\ ZKHQ FXVWRPL]LQJ WKH 3&·V RSHUDWLQJ HQYLURQPHQW WR DSSOLFDWLRQ QHHGV�
7KH 3& 6HWXS SDUDPHWHUV DUH GHVFULEHG LQ WKH IROORZLQJ WDEOH�

:RUG�V� %LW�V� )XQFWLRQ 'HIDXOW
6WDUWXS 3URFHVVLQJ �'0 ���� WR '0 �����
7KH IROORZLQJ VHWWLQJV DUH DFFHVVHG RQO\ RQFH ZKHQ WKH 3& LV WXUQHG 21�
'0 ���� �� WR �� 6WDUWXS PRGH �HIIHFWLYH ZKHQ ELWV �� WR �� DUH VHW WR ����

��� 352*5$0� ��� 021,725 ��� 581
352*5$0

�� WR �� 6WDUWXS PRGH GHVLJQDWLRQ
��� 3URJUDPPLQJ &RQVROH VZLWFK
��� &RQWLQXH RSHUDWLQJ PRGH ODVW XVHG EHIRUH SRZHU ZDV WXUQHG RII
��� 6HWWLQJ LQ �� WR ��

3URJUDPPLQJ
&RQVROH VZLWFK

'0 ���� �� WR �� 5HVHUYHG ���
�� WR �� ,20 +ROG %LW �65 ������ 6WDWXV

�� 5HVHW� �� 0DLQWDLQ
5HVHW

�� WR �� )RUFHG 6WDWXV +ROG %LW �65 ������ 6WDWXV
�� 5HVHW� �� 0DLQWDLQ

'0 ���� �� WR �� 1RW XVHG� ���
�� WR �� 6SHFLDO ,�2 8QLW $UHD �6HH ����� 6SHFLDO ,�2 8QLW $UHD 6HWWLQJV IRU GHWDLOV��

��� &���+�FRPSDWLEOH 5$0 0RGH �'HIDXOW�
8VH '0 ���� WKURXJK '0 ���� IRU WKH 6SHFLDO ,�2 8QLW $UHD�

��� &���+�FRPSDWLEOH 520 0RGH �
7UDQVIHU WKH FRQWHQWV RI '0 ���� WKURXJK '0 ���� WR '0 ����
WKURXJK '0 ���� DW VWDUWXS DQG XVH '0 ���� WKURXJK '0 �����

��� '0 /LQHDU 0RGH �
8VH '0 ���� WKURXJK '0 ���� IRU WKH 6SHFLDO ,�2 8QLW $UHD�

��� &���+�FRPSDWLEOH 520 0RGH �
7UDQVIHU WKH FRQWHQWV RI '0 ���� WKURXJK '0 ���� WR '0 ����
WKURXJK '0 ���� DW VWDUWXS DQG XVH '0 ���� WKURXJK '0 �����

��� '0 /LQHDU 0RGH �
8VH '0 ���� WKURXJK '0 ���� IRU WKH 6SHFLDO ,�2 8QLW $UHD�

'0 ���� WR
'0 ����

'0 ���� WR
'0 ����

�� WR �� 1RW XVHG� ���

'0 ���� �� WR �� 0RPHQWDU\ SRZHU LQWHUUXSWLRQ WLPH �� WR �� PV�
6HW WKH PRPHQWDU\ SRZHU LQWHUUXSWLRQ WLPH IURP �� WR �� LQ %&'�

� PV

�� WR �� 1RW XVHG� ���
'0 ���� WR
'0 ����

�� WR �� 1RW XVHG� ���

&RPPXQLFDWLRQV DQG &\FOH 7LPH 6HWWLQJV �'0 ���� WR '0 �����
7KH IROORZLQJ VHWWLQJV DUH DFFHVVHG RQO\ RQFH ZKHQ SURJUDP H[HFXWLRQ EHJLQV�
'0 ���� �� WR �� 6HUYLFLQJ WLPH IRU &RPPXQLFDWLRQV %RDUG SRUW %

�HIIHFWLYH ZKHQ ELWV �� WR �� DUH VHW WR ���
�� WR �� �%&'�� 3HUFHQWDJH RI F\FOH WLPH XVHG WR VHUYLFH SRUW %�

0LQLPXP� ����� PV� PD[LPXP ������ PV

1R VHWWLQJ
������

�� WR �� &RPPXQLFDWLRQV %RDUG SRUW % VHUYLFLQJ VHWWLQJ HQDEOH
��� 'R QRW VHW VHUYLFH WLPH �)L[HG DW ��� ����� PV PLQ��
��� 8VH WLPH LQ �� WR ���

6HUYLFH WLPH LV �� PV ZKHQ RSHUDWLRQ LV VWRSSHG� UHJDUGOHVV RI WKLV VHWWLQJ�

'0 �'DWD 0HPRU\� $UHD 6HFWLRQ ���
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:RUG�V� 'HIDXOW)XQFWLRQ%LW�V�
'0 ���� �� WR �� 6HUYLFLQJ WLPH IRU &RPPXQLFDWLRQV %RDUG SRUW $

�HIIHFWLYH ZKHQ ELWV �� WR �� DUH VHW WR ���
�� WR �� �%&'�� 3HUFHQWDJH RI F\FOH WLPH XVHG WR VHUYLFH SRUW $�

0LQLPXP� ����� PV� PD[LPXP ������ PV

1R VHWWLQJ
������

�� WR �� &RPPXQLFDWLRQV %RDUG SRUW $ VHUYLFLQJ VHWWLQJ HQDEOH
��� 'R QRW VHW VHUYLFH WLPH �)L[HG DW ��� ����� PV PLQ��
��� 8VH WLPH LQ �� WR ���

6HUYLFH WLPH LV �� PV ZKHQ RSHUDWLRQ LV VWRSSHG� UHJDUGOHVV RI WKLV VHWWLQJ�

'0 ���� �� WR �� 5HVHUYHG ���

'0 ���� �� WR �� 6HUYLFLQJ WLPH IRU 56����& SRUW �HIIHFWLYH ZKHQ ELWV �� WR �� DUH VHW WR ���
�� WR �� �%&'�� 3HUFHQWDJH RI F\FOH WLPH XVHG WR VHUYLFH 56����& SRUW�

0LQLPXP� ����� PV� PD[LPXP ������ PV

1R VHWWLQJ
������

�� WR �� �56����& SRUW VHUYLFLQJ VHWWLQJ HQDEOH�
��� 'R QRW VHW VHUYLFH WLPH �)L[HG DW ��� ����� PV PLQ��
��� 8VH WLPH LQ �� WR ���

6HUYLFH WLPH LV �� PV ZKHQ RSHUDWLRQ LV VWRSSHG� UHJDUGOHVV RI WKLV VHWWLQJ�

'0 ���� �� WR �� 6HUYLFLQJ WLPH IRU SHULSKHUDO SRUW �HIIHFWLYH ZKHQ ELWV �� WR �� DUH VHW WR ���
�� WR �� �%&'�� 3HUFHQWDJH RI F\FOH WLPH XVHG WR VHUYLFH SHULSKHUDO�

0LQLPXP� ����� PV� PD[LPXP ������ PV

1R VHWWLQJ
������

�� WR �� 3HULSKHUDO SRUW VHUYLFLQJ VHWWLQJ HQDEOH
��� 'R QRW VHW VHUYLFH WLPH �)L[HG DW ��� ����� PV PLQ��
��� 8VH WLPH LQ �� WR ���

6HUYLFH WLPH LV �� PV ZKHQ RSHUDWLRQ LV VWRSSHG� UHJDUGOHVV RI WKLV VHWWLQJ�

'0 ���� �� WR �� &\FOH PRQLWRU WLPH �HIIHFWLYH ZKHQ ELWV �� WR �� DUH VHW WR ��� ��� RU ���
�� WR �� �%&'� � VHWWLQJ XQLW �VHH �� WR ���

��

�� WR �� &\FOH PRQLWRU HQDEOH �6HWWLQJ LQ �� WR �� � VHWWLQJ XQLW� �� V PD[��
��� ��� PV �VHWWLQJ LQ ELWV �� WR �� GLVDEOHG�
��� 6HWWLQJ XQLW� �� PV
��� 6HWWLQJ XQLW� ��� PV
��� 6HWWLQJ XQLW� � V

��� ��� PV

'0 ���� �� WR �� &\FOH WLPH
����� 9DULDEOH �QR PLQLPXP�
���� WR ���� �%&'�� 0LQLPXP WLPH LQ PV

9DULDEOH

,QWHUUXSW�5HIUHVK 3URFHVVLQJ �'0 ���� WR '0 �����
7KH IROORZLQJ VHWWLQJV DUH DFFHVVHG RQO\ RQFH ZKHQ SURJUDP H[HFXWLRQ EHJLQV�

'0 ���� �� WR �� 6SHFLDO ,�2 8QLW F\FOLF UHIUHVK �%LW QXPEHU FRUUHVSRQGV WR XQLW QXPEHU� 3&
/LQN 8QLWV LQFOXGHG�
�� (QDEOH F\FOLF UHIUHVK DQG ,�2 5()5(6+ �,25)������ IURP PDLQ SURJUDP
�� 'LVDEOH �UHIUHVK RQO\ IRU ,�2 5()5(6+ IURP LQWHUUXSW SURJUDPV�

$ VHWWLQJ RI �� �'LVDEOH� LV YDOLG RQO\ ZKHQ WKH LQWHUUXSW UHVSRQVH LV VHW WR
KLJK�VSHHG UHVSRQVH PRGH� ,W LV QRW YDOLG IRU QRUPDO LQWHUUXSW UHVSRQVH RU IRU
6SHFLDO ,�2 8QLWV PRXQWHG LQ 6ODYH 5DFNV�

(QDEOH

�� WR �� 5HVHUYHG ���
�� WR �� ,QWHUUXSW UHVSRQVH

�� 1RUPDO �&���+ FRPSDWLEOH�
,QWHUUXSWV FDQQRW EH UHFHLYHG ZKHQ +RVW /LQN VHUYLFLQJ� H[HFXWLRQ RI D
VLQJOH LQVWUXFWLRQ� 5HPRWH ,�2 SURFHVVLQJ� RU 6SHFLDO ,�2 SURFHVVLQJ LV
EHLQJ SHUIRUPHG� 7KH LQWHUUXSW VXEURXWLQH ZLOO EH H[HFXWHG DIWHU WKH
SURFHVVLQJ LV FRPSOHWHG�

�� +LJK�VSHHG 5HVSRQVH �&���+6 RU &���+;�+*�+(�
,QWHUUXSWV ZLOO EH UHFHLYHG ZKHQ +RVW /LQN VHUYLFLQJ� H[HFXWLRQ RI D
VLQJOH LQVWUXFWLRQ� 5HPRWH ,�2 SURFHVVLQJ� RU 6SHFLDO ,�2 SURFHVVLQJ LV
EHLQJ SHUIRUPHG� ,I WKHUH LV DQ LQWHUUXSW LQSXW� WKH FXUUHQW SURFHVVLQJ ZLOO
EH LQWHUUXSWHG DQG WKH LQWHUUXSW VXEURXWLQH ZLOO EH H[HFXWHG�

1RUPDO

'0 �'DWD 0HPRU\� $UHD 6HFWLRQ ���
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:RUG�V� 'HIDXOW)XQFWLRQ%LW�V�
'0 ���� �� WR �� 5HVHUYHG ���

�� WR �� 6SHFLDO ,�2 8QLW UHIUHVK �3& /LQN 8QLWV LQFOXGHG�
��� (QDEOH UHIUHVK IRU DOO 6SHFLDO ,�2 8QLWV
��� 'LVDEOH UHIUHVK IRU DOO 6SHFLDO ,�2 8QLWV �EXW� QRW YDOLG RQ 6ODYH 5DFNV�

$ VHWWLQJ RI � �'LVDEOH� LV QRW YDOLG IRU 6SHFLDO ,�2 8QLWV PRXQWHG LQ 6ODYH
5DFNV�

(QDEOH

'0 ���� �� WR �� 6FKHGXOHG LQWHUUXSW WLPH XQLW
��� �� PV
��� � PV

�� PV
������

�� WR �� 6FKHGXOHG LQWHUUXSW WLPH XQLW HQDEOH
��� 'LVDEOH ��� PV�
��� (QDEOH VHWWLQJ LQ �� WR ��

'0 ���� �� WR �� 6SHFLDO ,�2 8QLW F\FOLF UHIUHVK �3& /LQN 8QLWV LQFOXGHG�
�%LW QXPEHUV �� WR �� FRUUHVSRQG WR XQLW QXPEHUV � WR )��
�� (QDEOH F\FOLF UHIUHVK DQG ,�2 5()5(6+ �,25)������ IURP PDLQ SURJUDP
�� 'LVDEOH �UHIUHVK RQO\ IRU ,�2 5()5(6+ IURP LQWHUUXSW SURJUDPV�

$ VHWWLQJ RI �� �'LVDEOH� LV YDOLG RQO\ ZKHQ WKH LQWHUUXSW UHVSRQVH LV VHW WR
KLJK�VSHHG UHVSRQVH PRGH� ,W LV QRW YDOLG IRU QRUPDO LQWHUUXSW UHVSRQVH RU IRU
6SHFLDO ,�2 8QLWV PRXQWHG LQ 6ODYH 5DFNV�

(QDEOH

'0 ���� WR
'0 ����

�� WR �� 5HVHUYHG ���

56����& 3RUW 6HWWLQJV �'0 ���� WR '0 �����
7KH IROORZLQJ VHWWLQJV DUH DFFHVVHG FRQWLQXDOO\ ZKLOH WKH 3& LV 21�
'0 ���� �� WR �� 3RUW VHWWLQJV

�� 6WDQGDUG �� VWDUW ELW� ��ELW GDWD� HYHQ SDULW\� � VWRS ELWV� ����� ESV�
�� 6HWWLQJV LQ '0 ����

6WDQGDUG

�� WR �� &76 FRQWURO VHWWLQJ
�� 'LVDEOH &76 FRQWURO
�� (QDEOH &76 FRQWURO

'LVDEOH

�� WR �� :RUGV OLQNHG IRU ��� OLQN
�� /5 �� WR /5 ��� �� /5 �� WR /5 ��� �� /5 �� WR /5 ��

0D[LPXP 37 QRGH QXPEHU IRU ��1 17 /LQN
� WR � %&' �� WR � ZLWK D &���+(�&38PP�=( 3&�

/5 �� WR /5 ��

�� WR �� &RPPXQLFDWLRQV PRGH
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:RUG�V� 'HIDXOW)XQFWLRQ%LW�V�
'0 ���� �� WR �� 1RGH QXPEHU �+RVW OLQN�

�� WR �� �%&'�
�

�� WR �� 6WDUW FRGH HQDEOH �56����&�
�� 'LVDEOH� �� 6HW

'LVDEOHG

�� WR �� (QG FRGH HQDEOH �56����&�
�� 'LVDEOH �QXPEHU RI E\WHV UHFHLYHG�
�� 6HW �VSHFLILHG HQG FRGH�
�� &5� /)

'LVDEOHG

'0 ���� �� WR �� 6WDUW FRGH �56����&�
�� WR )) �ELQDU\�

1RW XVHG
������

�� WR �� �� WR �� RI '0 ���� VHW WR ��
1XPEHU RI E\WHV UHFHLYHG
��� 'HIDXOW VHWWLQJ ���� E\WHV�
�� WR ))� � WR ��� E\WHV

�� WR �� RI '0 ���� VHW WR ��
(QG FRGH �56����&�
�� WR )) �ELQDU\�

������

3HULSKHUDO 3RUW 6HWWLQJV �'0 ���� WR '0 �����
7KH IROORZLQJ VHWWLQJV DUH DFFHVVHG FRQWLQXDOO\ ZKLOH WKH 3& LV 21�
'0 ���� �� WR �� 3RUW VHWWLQJV

�� 6WDQGDUG �� VWDUW ELW� ��ELW GDWD� HYHQ SDULW\� � VWRS ELWV� ����� ESV�
�� 6HWWLQJV LQ '0 ����

6WDQGDUG

�� WR �� 5HVHUYHG ���
�� WR �� &RPPXQLFDWLRQV PRGH

�� +RVW OLQN� �� 56����&
+RVW /LQN

'0 ���� �� WR �� %DXG UDWH
��� ���.� ��� ���.� ��� ���.� ��� ���.� ��� ����.
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� PV

'0 ���� �� WR �� 1RGH QXPEHU �+RVW OLQN�
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�

�� WR �� 6WDUW FRGH HQDEOH �56����&�
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�� WR �� (QG FRGH HQDEOH �56����&�
�� 'LVDEOH �QXPEHU RI E\WHV UHFHLYHG�
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'LVDEOH
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:RUG�V� 'HIDXOW)XQFWLRQ%LW�V�
'0 ���� �� WR �� 6WDUW FRGH �56����&�

�� WR )) �ELQDU\�
����

�� WR �� �� WR �� RI '0 ���� VHW WR ��
1XPEHU RI E\WHV UHFHLYHG
��� 'HIDXOW VHWWLQJ ���� E\WHV�
�� WR ))� � WR ��� E\WHV

�� WR �� RI '0 ���� VHW WR ��
(QG FRGH �56����&�
�� WR )) �ELQDU\�

(UURU 6HWWLQJV �'0 �����
7KH IROORZLQJ VHWWLQJV DUH DFFHVVHG FRQWLQXDOO\ ZKLOH WKH 3& LV 21�
'0 ���� �� WR �� ,QWHUUXSW SURJUDPPLQJ HUURU HQDEOH

�� 'HWHFW LQWHUUXSW SURJUDPPLQJ HUURUV
�� 'R QRW GHWHFW

'HWHFW

�� WR �� 5HVHUYHG ���
�� WR �� &\FOH WLPH PRQLWRU HQDEOH

�� 'HWHFW ORQJ F\FOHV DV QRQ�IDWDO HUURUV
�� 'R QRW GHWHFW ORQJ F\FOHV

'HWHFW

�� WR �� /RZ EDWWHU\ HUURU HQDEOH
�� 'HWHFW ORZ EDWWHU\ YROWDJH DV QRQ�IDWDO HUURU
�� 'R QRW GHWHFW ORZ EDWWHU\ YROWDJH

'HWHFW

����� &RPPXQLFDWLRQV %RDUG 6HWWLQJV
'0 ���� WKURXJK '0 ���� FRQWDLQ WKH FRPPXQLFDWLRQV VHWWLQJV IRU &RPPX�
QLFDWLRQV %RDUG SRUW % DQG '0 ���� WKURXJK '0 ���� FRQWDLQ WKH FRPPXQLFD�
WLRQV VHWWLQJV IRU &RPPXQLFDWLRQV %RDUG SRUW $�

:RUG�V� %LW�V� )XQFWLRQ 'HIDXOW
&RPPXQLFDWLRQV %RDUG 3RUW % 6HWWLQJV �'0 ���� WR '0 �����
7KH IROORZLQJ VHWWLQJV DUH DFFHVVHG FRQWLQXDOO\ ZKLOH WKH 3& LV 21�
'0 ���� �� WR �� 3RUW VHWWLQJV

�� 6WDQGDUG �� VWDUW ELW� ��ELW GDWD� HYHQ SDULW\� � VWRS ELWV� ����� ESV�
�� 6HWWLQJV LQ '0 ����

6WDQGDUG

�� WR �� &76 FRQWURO VHWWLQJ
�� 'LVDEOH &76 FRQWURO
�� (QDEOH &76 FRQWURO

'LVDEOH

�� WR �� :RUGV OLQNHG IRU ��� OLQN �&DQ·W EH FKDQJHG RQFH VHW LQ WKH ��� OLQN 0DVWHU��
�� /5 �� WR /5 ��� �� /5 �� WR /5 ��� �� /5 �� WR /5 ��
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+RVW /LQN

'0 ���� �� WR �� %DXG UDWH
��� ���.� ��� ���.� ��� ���.� ��� ���.� ��� ����.
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� PV

'0 ���� �� WR �� 1RGH QXPEHU �+RVW OLQN�
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�

�� WR �� 6WDUW FRGH HQDEOH �56����&�
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'LVDEOHG

�� WR �� (QG FRGH HQDEOH �56����&�
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�� 6HW �VSHFLILHG HQG FRGH�
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'0 ���� �� WR �� 6WDUW FRGH �56����&�
�� WR )) �ELQDU\�

����

�� WR �� �� WR �� RI '0 ���� VHW WR ��
1XPEHU RI E\WHV UHFHLYHG
��� 'HIDXOW VHWWLQJ ���� E\WHV�
�� WR ))� � WR ��� E\WHV

�� WR �� RI '0 ���� VHW WR ��
(QG FRGH �56����&�
�� WR )) �ELQDU\�

&RPPXQLFDWLRQV %RDUG 3RUW $ 6HWWLQJV �'0 ���� WR '0 �����
7KH IROORZLQJ VHWWLQJV DUH UHDG FRQWLQXDOO\ ZKLOH WKH 3& LV 21�
'0 ���� �� WR �� 3RUW VHWWLQJV

�� 6WDQGDUG �� VWDUW ELW� ��ELW GDWD� HYHQ SDULW\� � VWRS ELWV� ����� ESV�
�� 6HWWLQJV LQ '0 ����

6WDQGDUG

�� WR �� &76 FRQWURO VHWWLQJ
�� 'LVDEOH &76 FRQWURO
�� (QDEOH &76 FRQWURO

'LVDEOH
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�� WR �� &RPPXQLFDWLRQV PRGH
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:RUG�V� 'HIDXOW)XQFWLRQ%LW�V�
'0 ���� �� WR �� 1RGH QXPEHU �+RVW OLQN�

�� WR �� �%&'�
�

�� WR �� 6WDUW FRGH HQDEOH �56����&�
�� 'LVDEOH� �� 6HW

'LVDEOHG

�� WR �� (QG FRGH HQDEOH �56����&�
�� 'LVDEOH �QXPEHU RI E\WHV UHFHLYHG�
�� 6HW �VSHFLILHG HQG FRGH�
�� &5� /)

'LVDEOHG

'0 ���� �� WR �� 6WDUW FRGH �56����&�
�� WR )) �ELQDU\�
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�� WR �� �� WR �� RI '0 ���� VHW WR ��
1XPEHU RI E\WHV UHFHLYHG
��� 'HIDXOW VHWWLQJ ���� E\WHV�
�� WR ))� � WR ��� E\WHV

�� WR �� RI '0 ���� VHW WR ��
(QG FRGH �56����&�
�� WR )) �ELQDU\�

����� 6SHFLDO ,�2 8QLW $UHD 6HWWLQJV

7KH VHWWLQJ LQ ELWV �� WKURXJK �� RI '0 ���� GHWHUPLQHV WKH VL]H DQG ORFDWLRQ RI
WKH 6SHFLDO ,�2 8QLW $UHD� DV VKRZQ LQ WKH IROORZLQJ WDEOH�

6HWWLQJ 0RGH )XQFWLRQ
�� &���+�FRPSDWLEOH

5$0 0RGH
'0 ���� WKURXJK '0 ���� DUH XVHG IRU WKH 6SHFLDO ,�2 8QLW $UHD�
� 'DWD LQ WKH 6SHFLDO ,�2 8QLW $UHD FDQ EH RYHUZULWWHQ�

� 7KH GDWD FDQQRW EH FRQYHUWHG WR 520�
�� &���+�FRPSDWLEOH

520 0RGH �
7KH FRQWHQWV RI '0 ���� WKURXJK '0 ���� DUH WUDQVIHUUHG WR '0 ���� WKURXJK '0 ����
DW VWDUWXS DQG '0 ���� WKURXJK '0 ���� DUH XVHG IRU WKH 6SHFLDO ,�2 8QLW $UHD�

� 7KH 80 $UHD $OORFDWLRQ RSHUDWLRQ PXVW EH SHUIRUPHG EHIRUHKDQG�

� ,Q WKH &���+� WKLV PRGH LV FRPSDWLEOH ZLWK ((3520 DQG (3520 DSSOLFDWLRQV�

� 7KH GDWD FDQ EH FRQYHUWHG WR 520 LQGLUHFWO\ E\ FRQYHUWLQJ '0 ���� WKURXJK '0 �����

�� '0 /LQHDU 0RGH � '0 ���� WKURXJK '0 ���� DUH XVHG IRU WKH 6SHFLDO ,�2 8QLW $UHD�
� '0 ���� WKURXJK '0 ���� FDQ EH XVHG DV UHJXODU '0�

� '0 ���� WKURXJK '0 ���� FDQ EH FRQYHUWHG WR 520�
�� &���+�FRPSDWLEOH

520 0RGH �
7KH FRQWHQWV RI '0 ���� WKURXJK '0 ���� DUH WUDQVIHUUHG WR '0 ���� WKURXJK '0 ����
DW VWDUWXS DQG '0 ���� WKURXJK '0 ���� DUH XVHG IRU WKH 6SHFLDO ,�2 8QLW $UHD�

� 7KH 80 $UHD $OORFDWLRQ RSHUDWLRQ PXVW EH SHUIRUPHG EHIRUHKDQG�

� 7KH GDWD FDQ EH FRQYHUWHG WR 520 LQGLUHFWO\ E\ FRQYHUWLQJ '0 ���� WKURXJK '0 �����
�� '0 /LQHDU 0RGH � '0 ���� WKURXJK '0 ���� DUH XVHG IRU WKH 6SHFLDO ,�2 8QLW $UHD�

� '0 ���� WKURXJK '0 ���� FDQ EH XVHG DV UHJXODU '0�

� '0 ���� WKURXJK '0 ���� FDQ EH FRQYHUWHG WR 520�

'0 ���� WKURXJK '0 ���� FDQQRW EH UHDG RU RYHUZULWWHQ GLUHFWO\ IURP WKH SUR�
JUDP� 7R UHDG WKLV GDWD IURP WKH SURJUDP� WKH GDWD PXVW EH FRSLHG WR DQRWKHU
GDWD DUHD RU UHJXODU '0 XVLQJ WKH (;3$16,21 '0 5($' ï ;'05����� LQ�
VWUXFWLRQ�

:KHQ &���+�FRPSDWLEOH 520 0RGH RU '0 /LQHDU 0RGH LV VHW� WKH 80 $UHD
$OORFDWLRQ RSHUDWLRQ PXVW EH SHUIRUPHG LQ DGYDQFH WR DOORFDWH SDUW RI WKH ODGGHU
SURJUDP DUHD IRU XVH DV H[SDQVLRQ '0� $ V\VWHP HUURU �)$/ �%� ZLOO RFFXU LI

'0 �'DWD 0HPRU\� $UHD 6HFWLRQ ���
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PHPRU\ LVQ·W DOORFDWHG DV H[SDQVLRQ'0�5HIHU WR ������80$UHD $OORFDWLRQ IRU
GHWDLOV RQ WKH 80 $UHD $OORFDWLRQ RSHUDWLRQ�

:KHQ '0 /LQHDU 0RGH LV VHW� WKH 6SHFLDO ,�2 8QLW·V GDWD DUHD ZLOO EHJLQ IURP
'0 ���� LQVWHDG RI '0 ���� VR DGG ���� WR WKH '0 DGGUHVVHV ZKHUH WKH\ DS�
SHDU LQ WKH 6SHFLDO ,�2 8QLW·V 2SHUDWLRQ 0DQXDO�

:KHQ WKH 6SHFLDO ,�2 8QLW $UHD VHWWLQJ LV ��� ��� ��� RU �� DQG H[SDQVLRQ '0
EH\RQG '0 ���� KDVQ·W EHHQ DOORFDWHG� D 6SHFLDO ,�2 8QLW HUURU ZLOO RFFXU IRU D
8QLW ZLWK XQLW QXPEHU $ WKURXJK ) ZKHQ WKH 8QLW DFFHVVHV LWV DOORFDWHG DUHD�

��� +5 �+ROGLQJ 5HOD\� $UHD
7KH +5 DUHD LV XVHG WR VWRUH�PDQLSXODWH YDULRXV NLQGV RI GDWD DQG FDQ EH DF�
FHVVHG HLWKHU E\ ZRUG RU E\ ELW� :RUG DGGUHVVHV UDQJH IURP +5 �� WKURXJK +5
��� ELW DGGUHVVHV� IURP +5 ���� WKURXJK +5 ����� +5 ELWV FDQ EH XVHG LQ DQ\
RUGHU UHTXLUHG DQG FDQ EH SURJUDPPHG DV RIWHQ DV UHTXLUHG�

7KH +5 DUHD UHWDLQV VWDWXV ZKHQ WKH V\VWHP RSHUDWLQJ PRGH LV FKDQJHG� ZKHQ
SRZHU LV LQWHUUXSWHG� RU ZKHQ 3& RSHUDWLRQ LV VWRSSHG�

+5 DUHD ELWV DQG ZRUGV FDQ EH XVHG WR SUHVHUYH GDWD ZKHQHYHU 3& RSHUDWLRQ LV
VWRSSHG� +5 ELWV DOVR KDYH YDULRXV VSHFLDO DSSOLFDWLRQV� VXFK DV FUHDWLQJ ODWFK�
LQJ UHOD\V ZLWK WKH .HHS LQVWUXFWLRQ DQG IRUPLQJ VHOI�KROGLQJ RXWSXWV� 7KHVH DUH
GLVFXVVHG LQ 6HFWLRQ �:ULWLQJ DQG ,QSXWWLQJ WKH 3URJUDP DQG 6HFWLRQ � ,QVWUXF�
WLRQ 6HW�

1RWH 7KH UHTXLUHG QXPEHU RI ZRUGV LV DOORFDWHG EHWZHHQ+5 �� DQG +5�� IRU URXWLQJ
WDEOHV DQG WR PRQLWRU WLPHUV ZKHQ XVLQJ 6<60$& 1(7 6\VWHPV�

��� 7& �7LPHU�&RXQWHU� $UHD
7KH 7& DUHD LV XVHG WR FUHDWH DQG SURJUDP WLPHUV DQG FRXQWHUV DQG KROGV WKH
&RPSOHWLRQ IODJV� VHW YDOXHV �69�� DQG SUHVHQW YDOXHV �39� IRU DOO WLPHUV DQG
FRXQWHUV� $OO RI WKHVH DUH DFFHVVHG WKURXJK 7& QXPEHUV UDQJLQJ IURP 7& ���
WKURXJK 7& ���� (DFK 7& QXPEHU LV GHILQHG DV HLWKHU D WLPHU RU FRXQWHU XVLQJ
RQH RI WKH IROORZLQJ LQVWUXFWLRQV� 7,0� 7,0+� &17� &175������ DQG 77,0������
1R SUHIL[ LV UHTXLUHG ZKHQ XVLQJ D 7& QXPEHU LQ D WLPHU RU FRXQWHU LQVWUXFWLRQ�

2QFH D 7& QXPEHU KDV EHHQ GHILQHG XVLQJ RQH RI WKHVH LQVWUXFWLRQV� LW FDQQRW
EH UHGHILQHG HOVHZKHUH LQ WKH SURJUDP HLWKHU XVLQJ WKH VDPH RU D GLIIHUHQW LQ�
VWUXFWLRQ� ,I WKH VDPH 7& QXPEHU LV GHILQHG LQ PRUH WKDQ RQH RI WKHVH LQVWUXF�
WLRQV RU LQ WKH VDPH LQVWUXFWLRQ WZLFH� DQ HUURU ZLOO EH JHQHUDWHG GXULQJ WKH SUR�
JUDP FKHFN� 7KHUH DUH QR UHVWULFWLRQV RQ WKH RUGHU LQ ZKLFK 7& QXPEHUV FDQ EH
XVHG�

2QFH GHILQHG� D 7& QXPEHU FDQ EH GHVLJQDWHG DV DQ RSHUDQG LQ RQH RU PRUH RI
FHUWDLQ VHW RI LQVWUXFWLRQV RWKHU WKDQ WKRVH OLVWHG DERYH�:KHQ GHILQHG DV D WLPHU�
D 7& QXPEHU GHVLJQDWHG DV DQ RSHUDQG WDNHV D 7,0 SUHIL[� 7KH 7,0 SUHIL[ LV
XVHG UHJDUGOHVV RI WKH WLPHU LQVWUXFWLRQ WKDW ZDV XVHG WR GHILQH WKH WLPHU� 2QFH
GHILQHG DV D FRXQWHU� WKH 7& QXPEHU GHVLJQDWHG DV DQ RSHUDQG WDNHV D &17
SUHIL[� 7KH &17 LV DOVR XVHG UHJDUGOHVV RI WKH FRXQWHU LQVWUXFWLRQ WKDW ZDV XVHG
WR GHILQH WKH FRXQWHU�

7&QXPEHUV FDQ EH GHVLJQDWHG IRU RSHUDQGV WKDW UHTXLUH ELW GDWD RU IRU RSHUDQGV
WKDW UHTXLUH ZRUG GDWD� :KHQ GHVLJQDWHG DV DQ RSHUDQG WKDW UHTXLUHV ELW GDWD�
WKH 7& QXPEHU DFFHVVHV WKH FRPSOHWLRQ IODJ RI WKH WLPHU RU FRXQWHU� :KHQ GHV�
LJQDWHG DV DQ RSHUDQG WKDW UHTXLUHVZRUG GDWD� WKH 7&QXPEHU DFFHVVHV DPHP�
RU\ ORFDWLRQ WKDW KROGV WKH 39 RI WKH WLPHU RU FRXQWHU�

7& QXPEHUV DUH DOVR XVHG WR DFFHVV WKH 69 RI WLPHUV DQG FRXQWHUV IURP D 3UR�
JUDPPLQJ'HYLFH� 7KH SURFHGXUHV IRU GRLQJ VR XVLQJ WKH 3URJUDPPLQJ&RQVROH
DUH SURYLGHG LQ ��� 0RQLWRULQJ 2SHUDWLRQ DQG 0RGLI\LQJ 'DWD�

7& �7LPHU�&RXQWHU� $UHD 6HFWLRQ ���



��

7KH 7& DUHD UHWDLQV WKH 69V RI ERWK WLPHUV DQG FRXQWHUV GXULQJ SRZHU LQWHUUXS�
WLRQV� 7KH 39V RI WLPHUV DUH UHVHW ZKHQ3&RSHUDWLRQ LV EHJXQ DQGZKHQ UHVHW LQ
LQWHUORFNHG SURJUDP VHFWLRQV� EXW WKH 39V RI FRXQWHUV DUH UHWDLQHG� 5HIHU WR
���� ,17(5/2&. DQG ,17(5/2&. &/($5 ï ,/����� DQG ,/&����� IRU GHWDLOV
RQ WLPHU DQG FRXQWHU RSHUDWLRQ LQ LQWHUORFNHG SURJUDP VHFWLRQV� 7KH 39V RI
FRXQWHUV DUH QRW UHVHW DW WKHVH WLPHV�

1RWH WKDW LQ SURJUDPPLQJ ´7,0 ���µ LV XVHG WR GHVLJQDWH WKUHH WKLQJV� WKH 7LPHU
LQVWUXFWLRQ GHILQHG ZLWK 7& QXPEHU ���� WKH FRPSOHWLRQ IODJ IRU WKLV WLPHU� DQG
WKH 39 RI WKLV WLPHU� 7KH PHDQLQJ LQ FRQWH[W VKRXOG EH FOHDU� L�H�� WKH ILUVW LV DO�
ZD\V DQ LQVWUXFWLRQ� WKH VHFRQG LV DOZD\V D ELW� DQG WKH WKLUG LV DOZD\V D ZRUG�
7KH VDPH LV WUXH RI DOO RWKHU 7& QXPEHUV SUHIL[HG ZLWK 7,0 RU &17�

��� /5 �/LQN 5HOD\� $UHD
7KH /5 DUHD LV XVHG DV D FRPPRQ GDWD DUHD WR WUDQVIHU LQIRUPDWLRQ EHWZHHQ
3&V� 7KLV GDWD WUDQVIHU LV DFKLHYHG WKURXJK D 3& /LQN 6\VWHP�

&HUWDLQ ZRUGV ZLOO EH DOORFDWHG DV WKH ZULWH ZRUGV RI HDFK 3&� 7KHVH ZRUGV DUH
ZULWWHQ E\ WKH 3& DQG DXWRPDWLFDOO\ WUDQVIHUUHG WR WKH VDPH /5 ZRUGV LQ WKH
RWKHU 3&V LQ WKH 6\VWHP� 7KH ZULWH ZRUGV RI WKH RWKHU 3&V DUH WUDQVIHUUHG LQ DV
UHDG ZRUGV VR WKDW HDFK 3& FDQ DFFHVV WKH GDWD ZULWWHQ E\ WKH RWKHU 3&V LQ WKH
3& /LQN 6\VWHP� 2QO\ WKH ZULWH ZRUGV DOORFDWHG WR WKH SDUWLFXODU 3&ZLOO EH DYDLO�
DEOH IRU ZULWLQJ� DOO RWKHU ZRUGV PD\ EH UHDG RQO\� 5HIHU WR WKH 3& /LQN 6\VWHP
0DQXDO IRU GHWDLOV�

7KH /5 DUHD LV DFFHVVLEOH HLWKHU E\ ELW RU E\ ZRUG� /5 DUHD ZRUG DGGUHVVHV
UDQJH IURP/5�� WR /5��� /5DUHD ELW DGGUHVVHV� IURP/5���� WR /5�����$Q\
SDUW RI WKH /5 DUHD WKDW LV QRW XVHG E\ WKH 3& /LQN 6\VWHP FDQ EH XVHG DV ZRUN
ZRUGV RU IRU 6<60$& 1(7 /LQN RU 6<60$& /,1. 6\VWHPV�

/5 DUHD GDWD LV QRW UHWDLQHG ZKHQ WKH SRZHU LV LQWHUUXSWHG� ZKHQ WKH 3& LV
FKDQJHG WR 352*5$0PRGH� RU ZKHQ LW LV UHVHW LQ DQ LQWHUORFNHG SURJUDP VHF�
WLRQ� 5HIHU WR ���� ,17(5/2&. DQG ,17(5/2&. &/($5 ï ,/����� DQG
,/&����� IRU GHWDLOV RQ LQWHUORFNV�

���� 80 $UHD
:LWK WKH&���+;�+*�+(3&V� WKH80DUHD FRQWDLQV WKH ODGGHU SURJUDP� 3DUW RI
WKH80DUHD FDQ EH DOORFDWHG IRU XVH DV H[SDQVLRQ'0RU WKH ,�2 FRPPHQW DUHD�
7KH XVDEOH VL]H RI WKH 80 DUHD UDQJHV IURP ��� .: LQ WKH &���+(�&38���=(
WR ���� .: LQ WKH &���+;�&38���=( DQG &���+;�&38���=(�

$ 3URJUDPPLQJ &RQVROH RU 6<60$&�&37 6XSSRUW 6RIWZDUH FDQ EH XVHG WR DO�
ORFDWH H[SDQVLRQ'0� EXW WKH ,�2 FRPPHQW DUHD FDQ EH DOORFDWHGZLWK 6<60$&�
&37 6XSSRUW 6RIWZDUH RQO\� 7KH VWUXFWXUH RI WKH '0 DQG 80 DUHDV LV VKRZQ LQ
WKH IROORZLQJ LOOXVWUDWLRQ�

'0 ���� '0 ���� '0 ���� '0 ���� '0 ���� '0 ����

3& 6HWXS 5HVHUYHG
([SDQVLRQ
'0 $UHD

�� WR � .:�

,�2 &RPPHQW
$UHD

/DGGHU SURJUDP

9DULDEOH VL]H

80 $UHD ��� .: PD[��)L[HG '0 $UHD

520�FRQYHUWLEOH $UHD1RUPDO '0 $UHD

6SHFLDO ,�2 8QLW 'HIDXOW $UHD
'0 ���� WR '0 ����

80 $UHD 6HFWLRQ ����
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1RWH 5HIHU WR WKH 6<60$&�&37 6XSSRUW 6RIWZDUH 0DQXDO IRU GHWDLOV RQ XVLQJ WKH
VRIWZDUH WR DOORFDWH 80 IRU H[SDQVLRQ '0 RU ,�2 FRPPHQWV� 5HIHU WR ������80
$UHD $OORFDWLRQ IRU GHWDLOV RQ XVLQJ WKH 3URJUDPPLQJ &RQVROH WR DOORFDWH 80 IRU
H[SDQVLRQ '0�

$UHD )XQFWLRQ
1RUPDO '0 7KLV DUHD FDQ EH XVHG IUHHO\ IRU FDOFXODWLRQV DQG SURJUDPPLQJ

LQVWUXFWLRQV� '0 FDQ EH DFFHVVHG LQ ZRUG XQLWV RQO\�

'0 ���� WKURXJK '0 ���� DUH DVVLJQHG WR 6SHFLDO ,�2 8QLWV
ZKHQ 6SHFLDO ,�2 8QLWV DUH EHLQJ XVHG� EXW FDQ EH XVHG DV
QRUPDO '0 ZKHQ WKH 6SHFLDO ,�2 8QLW $UHD KDV EHHQ VHW WR
'0 ���� WKURXJK '0 ���� LQ WKH 3& 6HWXS �'0 ������

3& 6HWXS 7KH 3& 6HWXS FRQWDLQV YDULRXV VHWWLQJV WKDW FRQWURO 3& RSHUDWLRQ�
5HVHUYHG 7KLV DUHD LV UHVHUYHG IRU V\VWHP XVH� ,W FDQQRW EH DFFHVVHG E\

WKH XVHU�
([SDQVLRQ '0 7KLV DUHD FRQWDLQV LQLWLDOLQJ GDWD VXFK DV 6SHFLDO ,�2 8QLW GDWD�

QXPHULFDO RU FKDUDFWHU VWULQJ WDEOHV IRU 37V� DQG FDOFXODWLRQ GDWD�
'DWD FDQ·W EH UHDG GLUHFWO\ IURP WKH H[SDQVLRQ '0 DUHD DV LW FDQ
IURP QRUPDO '0�

([SDQVLRQ '0 FDQ EH RYHUZULWWHQ E\ SHUIRUPLQJ WKH
+H[DGHFLPDO�%&' 'DWD 0RGLILFDWLRQ RSHUDWLRQ IURP D
3URJUDPPLQJ &RQVROH RU E\ WUDQVIHUULQJ HGLWHG '0 GDWD IURP
6<60$& 6XSSRUW 6RIWZDUH�

,�2 FRPPHQW 7KLV DUHD LV XVHG WR VWRUH ,�2 FRPPHQWV� ZKLFK FDQ EH VDYHG
WRJHWKHU ZLWK WKH SURJUDP� 7KH ,�2 FRPPHQWV FDQ EH PRQLWRUHG
ZLWKRXW SHUIRUPLQJ WKH ,�2 &RPPHQW 5HWULHYH RSHUDWLRQ�

/DGGHU SURJUDP 7KLV DUHD LV XVHG WR VWRUH WKH ODGGHU SURJUDP FUHDWHG E\ WKH XVHU�
80 DUHD ZRUGV DOORFDWHG WR H[SDQVLRQ '0 DQG�RU WKH ,�2
&RPPHQW $UHD DUH WDNHQ IURP WKH ODGGHU SURJUDP DUHD�

1RWH �� 7KH ODGGHU SURJUDP DUHD LV UHGXFHG SURSRUWLRQDWHO\ ZKHQ 80 DUHD ZRUGV
DUH DOORFDWHG WR H[SDQVLRQ '0 DQG�RU WKH ,�2 &RPPHQW $UHD� 0DNH VXUH
WKDW WKHUH LV HQRXJK H[FHVV FDSDFLW\ LQ WKH ODGGHU SURJUDP DUHD EHIRUH DOOR�
FDWLQJ PHPRU\ WR H[SDQVLRQ '0 DQG�RU WKH ,�2 &RPPHQW $UHD�

�� 7KH GHIDXOW VHWWLQJ IRU WKH 80 DUHD GRHVQ·W KDYH DQ\ PHPRU\ DOORFDWHG WR
H[SDQVLRQ '0 RU WKH ,�2&RPPHQW $UHD� 7KLVPHPRU\PXVW EH DOORFDWHG E\
WKH XVHU DV UHTXLUHG�

���� 75 �7HPSRUDU\ 5HOD\� $UHD
7KH 75 DUHD SURYLGHV HLJKW ELWV WKDW DUH XVHG RQO\ ZLWK WKH /' DQG 287 LQVWUXF�
WLRQV WR HQDEOH FHUWDLQ W\SHV RI EUDQFKLQJ ODGGHU GLDJUDPSURJUDPPLQJ� 7KH XVH
RI 75 ELWV LV GHVFULEHG LQ 6HFWLRQ � :ULWLQJ DQG ,QSXWWLQJ WKH 3URJUDP�

75 DGGUHVVHV UDQJH IURP 75 � WKRXJK 75 �� (DFK RI WKHVH ELWV FDQ EH XVHG DV
PDQ\ WLPHV DV UHTXLUHG DQG LQ DQ\ RUGHU UHTXLUHG DV ORQJ DV WKH VDPH /5 ELW LV
QRW XVHG WZLFH LQ WKH VDPH LQVWUXFWLRQ EORFN�

���� (0 �([WHQGHG 'DWD 0HPRU\� $UHD
,Q DGGLWLRQ WR WKH KLJK�FDSDFLW\ '0 DUHD� &���+* DQG &���+; 3&V DUH
HTXLSSHG ZLWK DQ (0 DUHD WKDW FDQ VWRUH XS WR ��.�ZRUGV RI GDWD� 7KH (0 DUHD
LV GLYLGHG LQWR EDQNV ZKLFK FRQWDLQ ����� ZRUGV HDFK �(0 ���� WKURXJK
(0 ������

7KH &���+* 3&V KDYH RQH EDQN �EDQN ��� WKH &���+;�&38P��=( 3&V KDYH
WKUHH EDQNV ��� �� DQG ��� WKH&���+;�&38���=(KDV HLJKW EDQNV �� WKURXJK ���
DQG WKH &���+;�&38���=( KDV VL[WHHQ EDQNV �� WKURXJK )�� 7KH HIIHFWLYH
EDQN LV FDOOHG WKH FXUUHQW EDQN�

(0 �([WHQGHG 'DWD 0HPRU\� $UHD 6HFWLRQ ����
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������8VLQJ WKH (0 $UHD
$OWKRXJK DGGUHVVHV LQ WKH FXUUHQW EDQN RI WKH (0$UHD FDQ EH XVHG DV RSHUDUGV
LQ SURJUDPPLQJ LQVWUXFWLRQV� WKH RWKHU EDQNV RI WKH (0 $UHD FDQ·W EH DFFHVVHG
GLUHFWO\� 7R DFFHVV GDWD LQ WKH RWKHU EDQNV� WKH 3&V DUH SURYLGHG ZLWK WKH
(0%&������ ;)5��ïï�� %;)��ïï�� DQG ,(06�ïï� LQVWUXFWLRQV�

,QVWUXFWLRQ )XQFWLRQ
(0%&����� &KDQJHV WKH FXUUHQW EDQN WR WKH VSHFLILHG EDQN QXPEHU�
;)5��ïï� 7UDQVIHUV GDWD ZLWKLQ WKH FXUUHQW (0 EDQN RU EHWZHHQ WKH FXUUHQW

(0 EDQN DQG RQH RI WKH UHJXODU GDWD DUHDV�
%;)��ïï� 7UDQVIHUV GDWD EHWZHHQ WKH VSHFLILHG (0 EDQN DQG DQRWKHU (0

EDQN RU D UHJXODU GDWD DUHD�
,(06�ïï� 6ZLWFKHV WKH GHVWLQDWLRQ RI LQGLUHFW DGGUHVVLQJ �m'0� WR WKH

VSHFLILHG (0 EDQN� &DQ DOVR VZLWFK WKH GHVWLQDWLRQ EDFN WR '0�

([DPSOH � 7KH IROORZLQJ H[DPSOH XVHV (0%&����� WR VHW WKH FXUUHQW EDQN WR EDQN � DQG
;)5��ïï� WR WUDQVIHU WKH FRQWHQWV RI (0 ���� WKURXJK (0 ���� WR '0 ����
WKURXJK '0 ����� $IWHU H[HFXWLRQ RI D SURJUDP VHFWLRQ� WKH FRQWHQWV RI
'0 ���� WKURXJK '0 ���� DUH WUDQVIHUUHG EDFN WR (0 ���� WKURXJK (0 �����

'DWD SURFHVVLQJ SHUIRUPHG ZLWK
GDWD LQ '0 ���� WKURXJK '0 �����

;)5�

�����

�����

'����

(0%&

�����

;)5�

�����

'����

#2000

1RWH ,I %;)��ïï�ZHUH XVHG WR SHUIRUP WKH GDWD WUDQVIHUV� DQ\ (0 EDQN FRXOG EH VSH�
FLILHG DQG (0%&����� ZRXOG QRW EH UHTXLUHG WR VHOHFW (0 EDQN ��

([DPSOH � 7KH IROORZLQJ H[DPSOH XVHV ,(06�ïï� WR FKDQJH WKH GHVWLQDWLRQ IRU LQGLUHFW DG�
GUHVVLQJ �m'0� WR (0 EDQN �� $IWHU WKLV LQVWUXFWLRQ LV H[HFXWHG� m'0 RSHUDQGV
DFFHVV ZRUGV LQ (0 EDQN � DQG QRW WKH '0 DUHD� ,Q WKLV FDVH� WKH VHFRQG RSHU�
DQG LQ WKH 029����� LQVWUXFWLRQ WUDQVIHUV ����� WR D ZRUG LQ WKH (0 EDQN� �)RU
H[DPSOH� ����� ZLOO EH PRYHG WR (0 ���� LI '0 ���� FRQWDLQV ������

(0 �([WHQGHG 'DWD 0HPRU\� $UHD 6HFWLRQ ����
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/DWHU LQ WKH SURJUDP� WKH GHVWLQDWLRQ IRU LQGLUHFW DGGUHVVLQJ �m'0� LV VZLWFKHG
EDFN WR WKH '0 DUHD E\ H[HFXWLQJ ,(06�ïï� ZLWK DQ RSHUDQG RI ����

029

�����

*'����

,(06

�(�%�

,(06

���

1RWH �� %H VXUH WR UHWXUQ WKH LQGLUHFW DGGUHVVLQJ GHVWLQDWLRQ WR LWV GHIDXOW �WKH '0
DUHD� ZKHQ QHFHVVDU\� 7KH GHVWLQDWLRQ ZLOO EH UHWXUQHG WR WKH'0 DUHD DXWR�
PDWLFDOO\ DW WKH EHJLQQLQJ RI WKH QH[W F\FOH�

�� 7KH GHVWLQDWLRQ IRU LQGLUHFW DGGUHVVLQJ UHYHUWV WR WKH '0 DUHD DW WKH VWDUW RI
LQWHUUXSW VXEURXWLQHV� EXW FDQ EH FKDQJHG ZLWKLQ D VXEURXWLQH� 7KH GHVWLQD�
WLRQ LV UHWXUQHG WR LWV RULJLQDO VHWWLQJZKHQ FRQWURO LV UHWXUQHG WR WKHPDLQ SUR�
JUDP�

������ 7KH &XUUHQW (0 %DQN
7KH FXUUHQW (0 EDQN LV VHW WR EDQN � ZKHQ WKH 3& LV WXUQHG RQ� DQG WKH FXUUHQW
(0 EDQN FDQ EH FKDQJHG E\ (0%&����� RU ,(06�ïï��8QOLNH WKH GHVWLQDWLRQ IRU
LQGLUHFW DGGUHVVLQJ� WKH FXUUHQW EDQN QXPEHU LV QRW LQLWLDOL]HG DW WKH VWDUW RI D
F\FOH RU WKH VWDUW RI DQ LQWHUUXSW VXEURXWLQH�
$IWHU WKH 3& KDV EHHQ WXUQHG RQ� WKH VZLWFKHG EDQN VWDWXV ZLOO EH UHVXPHG DIWHU
WKH 3& PRGH LV FKDQJHG RU H[HFXWLRQ RI DQ LQWHUUXSW VXEURXWLQH LV FRPSOHWHG�

(0 �([WHQGHG 'DWD 0HPRU\� $UHD 6HFWLRQ ����



��

6(&7,21 �
:ULWLQJ DQG ,QSXWWLQJ WKH 3URJUDP

7KLV VHFWLRQ H[SODLQV WKH EDVLF VWHSV DQG FRQFHSWV LQYROYHG LQZULWLQJ D EDVLF ODGGHU GLDJUDP SURJUDP� LQSXWWLQJ WKH SURJUDP
LQWRPHPRU\� DQG H[HFXWLQJ LW� ,W LQWURGXFHV WKH LQVWUXFWLRQV WKDW DUH XVHG WREXLOG WKH EDVLF VWUXFWXUH RI WKH ODGGHU GLDJUDP DQG
FRQWURO LWV H[HFXWLRQ� 7KH HQWLUH VHW RI LQVWUXFWLRQV XVHG LQ SURJUDPPLQJ LV GHVFULEHG LQ 6HFWLRQ � ,QVWUXFWLRQ 6HW�

��� %DVLF 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVWUXFWLRQ 7HUPLQRORJ\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3URJUDP &DSDFLW\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� %DVLF /DGGHU 'LDJUDPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� %DVLF 7HUPV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0QHPRQLF &RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /DGGHU ,QVWUXFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 287387 DQG 287387 127 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7KH (1' ,QVWUXFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /RJLF %ORFN ,QVWUXFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RGLQJ 0XOWLSOH 5LJKW�KDQG ,QVWUXFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 7KH 3URJUDPPLQJ &RQVROH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7KH .H\ERDUG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3& 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7KH 'LVSOD\ 0HVVDJH 6ZLWFK ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3UHSDUDWLRQ IRU 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (QWHULQJ WKH 3DVVZRUG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %X]]HU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &OHDULQJ 0HPRU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HJLVWHULQJ WKH ,�2 7DEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &OHDULQJ (UURU 0HVVDJHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 9HULI\LQJ WKH ,�2 7DEOH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HDGLQJ WKH ,�2 7DEOH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &OHDULQJ WKH ,�2 7DEOH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6<60$& 1(7 /LQN 7DEOH 7UDQVIHU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ DQG 5HDGLQJ IURP 3URJUDP 0HPRU\ $GGUHVV ���� � � � � � � � � � � � � � � � � � � � �
����� (QWHULQJ DQG (GLWLQJ 3URJUDPV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KHFNLQJ WKH 3URJUDP ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'LVSOD\LQJ WKH &\FOH 7LPH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3URJUDP 6HDUFKHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVHUWLQJ DQG 'HOHWLQJ ,QVWUXFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %UDQFKLQJ ,QVWUXFWLRQ /LQHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� -XPSV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQWUROOLQJ %LW 6WDWXV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ',))(5(17,$7( 83 DQG ',))(5(17,$7( '2:1 ���� � � � � � � � � � � � � � � � � � � �
����� .((3 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HOI�PDLQWDLQLQJ %LWV �6HDO� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� :RUN %LWV �,QWHUQDO 5HOD\V� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 3URJUDPPLQJ 3UHFDXWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 3URJUDP ([HFXWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 6SHFLDO ,�2 8QLW ,QWHUIDFH 3URJUDPV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������ 5HVWDUWLQJ 6SHFLDO ,�2 8QLWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 6SHFLDO ,�2 8QLW (UURU 3URFHVVLQJ 3URJUDP ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ &KDQJLQJ WKH 6SHFLDO ,�2 8QLW 6HWWLQJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

������ 6SHFLDO ,�2 8QLW ,�2 5HIUHVKLQJ ,QWHUYDO ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5HGXFLQJ WKH &\FOH 7LPH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� $QDORJ 7LPHU 8QLW 3URJUDPPLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 2SHUDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ %LW $OORFDWLRQ DQG ',3 6ZLWFK 6HWWLQJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ([DPSOH 3URJUDP ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� %DVLF 3URFHGXUH
7KHUH DUH VHYHUDO EDVLF VWHSV LQYROYHG LQ ZULWLQJ D SURJUDP� 6KHHWV WKDW FDQ EH
FRSLHG WR DLG LQ SURJUDPPLQJ DUH SURYLGHG LQ $SSHQGL[ ):RUG $VVLJQPHQW 5H�
FRUGLQJ 6KHHWV DQG $SSHQGL[ * 3URJUDP &RGLQJ 6KHHW�

�� �� ���� �� 2EWDLQ D OLVW RI DOO ,�2 GHYLFHV DQG WKH ,�2 SRLQWV WKDW KDYH EHHQ DVVLJQHG WR
WKHP DQG SUHSDUH D WDEOH WKDW VKRZV WKH ,�2 ELW DOORFDWHG WR HDFK ,�2 GHYLFH�

�� ,I WKH 3& KDV DQ\ 8QLWV WKDW DUH DOORFDWHG ZRUGV LQ GDWD DUHDV RWKHU WKDQ WKH
,5 DUHD RU DUH DOORFDWHG ,5ZRUGV LQ ZKLFK WKH IXQFWLRQ RI HDFK ELW LV VSHFLILHG
E\ WKH 8QLW� SUHSDUH VLPLODU WDEOHV WR VKRZ ZKDW ZRUGV DUH XVHG IRU ZKLFK
8QLWV DQG ZKDW IXQFWLRQ LV VHUYHG E\ HDFK ELW ZLWKLQ WKH ZRUGV� 7KHVH 8QLWV
LQFOXGH 6SHFLDO ,�2 8QLWV DQG /LQN 8QLWV�

�� 'HWHUPLQH ZKDW ZRUGV DUH DYDLODEOH IRU ZRUN ELWV DQG SUHSDUH D WDEOH LQ
ZKLFK \RX FDQ DOORFDWH WKHVH DV \RX XVH WKHP�

�� $OVR SUHSDUH WDEOHV RI 7& QXPEHUV DQG MXPS QXPEHUV VR WKDW \RX FDQ DOOR�
FDWH WKHVH DV \RX XVH WKHP� 5HPHPEHU� WKH IXQFWLRQ RI D 7& QXPEHU FDQ EH
GHILQHG RQO\ RQFH ZLWKLQ WKH SURJUDP� MXPS QXPEHUV �� WKURXJK �� FDQ EH
XVHG RQO\ RQFH HDFK� �7& QXPEHU DUH GHVFULEHG LQ ���� 7LPHU DQG &RXQWHU
,QVWUXFWLRQV� MXPS QXPEHUV DUH GHVFULEHG ODWHU LQ WKLV VHFWLRQ��

�� 'UDZ WKH ODGGHU GLDJUDP�
�� ,QSXW WKH SURJUDP LQWR WKH &38 8QLW� :KHQ XVLQJ WKH 3URJUDPPLQJ &RQ�

VROH� WKLV ZLOO LQYROYH FRQYHUWLQJ WKH SURJUDP WR PQHPRQLF IRUP�
�� &KHFN WKH SURJUDP IRU V\QWD[ HUURUV DQG FRUUHFW WKHVH�
�� ([HFXWH WKH SURJUDP WR FKHFN IRU H[HFXWLRQ HUURUV DQG FRUUHFW WKHVH�
�� $IWHU WKH HQWLUH &RQWURO 6\VWHP KDV EHHQ LQVWDOOHG DQG LV UHDG\ IRU XVH� H[H�

FXWH WKH SURJUDP DQG ILQH WXQH LW LI UHTXLUHG�
��� 0DNH D EDFNXS FRS\ RI WKH SURJUDP�
7KH EDVLFV RI ODGGHU�GLDJUDP SURJUDPPLQJ DQG FRQYHUVLRQ WR PQHPRQLF FRGH
DUH GHVFULEHG LQ ��� %DVLF /DGGHU'LDJUDPV� 3UHSDULQJ IRU DQG LQSXWWLQJ WKH SUR�
JUDP YLD WKH 3URJUDPPLQJ &RQVROH DUH GHVFULEHG LQ ��� 7KH 3URJUDPPLQJ
&RQVROH WKURXJK ��� ,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP� 7KH UHVW
RI 6HFWLRQ � FRYHUV PRUH DGYDQFHG SURJUDPPLQJ� SURJUDPPLQJ SUHFDXWLRQV�
DQG SURJUDP H[HFXWLRQ� $OO VSHFLDO DSSOLFDWLRQ LQVWUXFWLRQV DUH FRYHUHG LQ 6HF�
WLRQ � ,QVWUXFWLRQ 6HW� 'HEXJJLQJ LV GHVFULEHG LQ 6HFWLRQ � 3URJUDP 0RQLWRULQJ
DQG([HFXWLRQ�6HFWLRQ � 7URXEOHVKRRWLQJDOVR SURYLGHV LQIRUPDWLRQ UHTXLUHG IRU
GHEXJJLQJ�

��� ,QVWUXFWLRQ 7HUPLQRORJ\
7KHUH DUH EDVLFDOO\ WZR W\SHV RI LQVWUXFWLRQV XVHG LQ ODGGHU�GLDJUDP SURJUDP�
PLQJ� LQVWUXFWLRQV WKDW FRUUHVSRQG WR WKH FRQGLWLRQV RQ WKH ODGGHU GLDJUDP DQG
DUH XVHG LQ LQVWUXFWLRQ IRUP RQO\ ZKHQ FRQYHUWLQJ D SURJUDP WR PQHPRQLF FRGH
DQG LQVWUXFWLRQV WKDW DUH XVHG RQ WKH ULJKW VLGH RI WKH ODGGHU GLDJUDP DQG DUH
H[HFXWHG DFFRUGLQJ WR WKH FRQGLWLRQV RQ WKH LQVWUXFWLRQ OLQHV OHDGLQJ WR WKHP�
0RVW LQVWUXFWLRQV KDYH DW OHDVW RQH RU PRUH RSHUDQGV DVVRFLDWHGZLWK WKHP�2S�
HUDQGV LQGLFDWH RU SURYLGH WKH GDWD RQ ZKLFK DQ LQVWUXFWLRQ LV WR EH SHUIRUPHG�
7KHVH DUH VRPHWLPHV LQSXW DV WKH DFWXDO QXPHULF YDOXHV� EXW DUH XVXDOO\ WKH DG�
GUHVVHV RI GDWD DUHD ZRUGV RU ELWV WKDW FRQWDLQ WKH GDWD WR EH XVHG� )RU LQVWDQFH�
D029( LQVWUXFWLRQ WKDW KDV ,5 ��� GHVLJQDWHG DV WKH VRXUFH RSHUDQG ZLOO PRYH
WKH FRQWHQWV RI ,5 ��� WR VRPH RWKHU ORFDWLRQ� 7KH RWKHU ORFDWLRQ LV DOVR GHVLJ�
QDWHG DV DQ RSHUDQG� $ ELW ZKRVH DGGUHVV LV GHVLJQDWHG DV DQ RSHUDQG LV FDOOHG
DQ RSHUDQG ELW� D ZRUG ZKRVH DGGUHVV LV GHVLJQDWHG DV DQ RSHUDQG LV FDOOHG DQ
RSHUDQG ZRUG� ,I WKH DFWXDO YDOXH LV HQWHUHG DV D FRQVWDQW� LW LV SUHFHGHG E\ � WR
LQGLFDWH WKDW LW LV QRW DQ DGGUHVV�
2WKHU WHUPV XVHG LQ GHVFULELQJ LQVWUXFWLRQV DUH LQWURGXFHG LQ 6HFWLRQ � ,QVWUXF�
WLRQ 6HW�

,QVWUXFWLRQ 7HUPLQRORJ\ 6HFWLRQ ���



��

��� 3URJUDP &DSDFLW\
7KH PD[LPXP XVHU SURJUDP VL]H YDULHV ZLWK WKH DPRXQW RI 80 DOORFDWHG WR H[�
SDQVLRQ '0 DQG WKH ,�2 &RPPHQW $UHD� $SSUR[LPDWHO\ ���� .: DUH DYDLODEOH
IRU WKH ODGGHU SURJUDPZKHQ � .: DUH DOORFDWHG WR H[SDQVLRQ '0 DQG � .: DUH
DOORFDWHG WR ,�2 FRPPHQWV DV VKRZQEHORZ� 5HIHU WR WKH ����80$UHD IRU IXUWKHU
LQIRUPDWLRQ RQ 80 DOORFDWLRQ�

'0
����

3&
6HWXS

5HVHUYHG ([SDQVLRQ
'0 $UHD

,�2 &RPPHQW
$UHD

/DGGHU SURJUDP

9DULDEOH VL]H

/DGGHU 3URJUDP $UHD ����� .:�)L[HG '0 $UHD

'0
����

'0
����

'0
����

'0
����

��� %DVLF /DGGHU 'LDJUDPV
$ ODGGHU GLDJUDP FRQVLVWV RI RQH OLQH UXQQLQJ GRZQ WKH OHIW VLGH ZLWK OLQHV
EUDQFKLQJ RII WR WKH ULJKW� 7KH OLQH RQ WKH OHIW LV FDOOHG WKH EXV EDU� WKH EUDQFKLQJ
OLQHV� LQVWUXFWLRQ OLQHV RU UXQJV� $ORQJ WKH LQVWUXFWLRQ OLQHV DUH SODFHG FRQGLWLRQV
WKDW OHDG WR RWKHU LQVWUXFWLRQV RQ WKH ULJKW VLGH� 7KH ORJLFDO FRPELQDWLRQV RI WKHVH
FRQGLWLRQV GHWHUPLQH ZKHQ DQG KRZ WKH LQVWUXFWLRQV DW WKH ULJKW DUH H[HFXWHG� $
ODGGHU GLDJUDP LV VKRZQ EHORZ�

����� �����

,QVWUXFWLRQ

,QVWUXFWLRQ

�����

�����

+5 ���� /5 ��������� �����

����� ����� ����� �����

�����

����� �����

�����

�����

����� +5 ���� ����� 7,0 ��� /5 ����

����� �����

�����

����� �����

$V VKRZQ LQ WKH GLDJUDP DERYH� LQVWUXFWLRQ OLQHV FDQ EUDQFK DSDUW DQG WKH\ FDQ
MRLQ EDFN WRJHWKHU� 7KH YHUWLFDO SDLUV RI OLQHV DUH FDOOHG FRQGLWLRQV� &RQGLWLRQV
ZLWKRXW GLDJRQDO OLQHV WKURXJK WKHP DUH FDOOHG QRUPDOO\ RSHQ FRQGLWLRQV DQG
FRUUHVSRQG WR D /2$'� $1'� RU 25 LQVWUXFWLRQ� 7KH FRQGLWLRQV ZLWK GLDJRQDO
OLQHV WKURXJK WKHP DUH FDOOHG QRUPDOO\ FORVHG FRQGLWLRQV DQG FRUUHVSRQG WR D
/2$' 127� $1' 127� RU 25 127 LQVWUXFWLRQ� 7KH QXPEHU DERYH HDFK FRQGL�
WLRQ LQGLFDWHV WKH RSHUDQG ELW IRU WKH LQVWUXFWLRQ� ,W LV WKH VWDWXV RI WKH ELW DVVR�
FLDWHG ZLWK HDFK FRQGLWLRQ WKDW GHWHUPLQHV WKH H[HFXWLRQ FRQGLWLRQ IRU IROORZLQJ
LQVWUXFWLRQV� 7KH ZD\ WKH RSHUDWLRQ RI HDFK RI WKH LQVWUXFWLRQV FRUUHVSRQGV WR D
FRQGLWLRQ LV GHVFULEHG EHORZ� %HIRUH ZH FRQVLGHU WKHVH� KRZHYHU� WKHUH DUH
VRPH EDVLF WHUPV WKDW PXVW EH H[SODLQHG�

1RWH :KHQ GLVSOD\LQJ ODGGHU GLDJUDPV ZLWK 6<60$&�&37 6XSSRUW 6RIWZDUH� D VHF�
RQG EXV EDU ZLOO EH VKRZQ RQ WKH ULJKW VLGH RI WKH ODGGHU GLDJUDP DQGZLOO EH FRQ�
QHFWHG WR DOO LQVWUXFWLRQV RQ WKH ULJKW VLGH� 7KLV GRHV QRW FKDQJH WKH ODGGHU�GLD�
JUDPSURJUDP LQ DQ\ IXQFWLRQDO VHQVH� 1R FRQGLWLRQV FDQ EH SODFHG EHWZHHQ WKH
LQVWUXFWLRQV RQ WKH ULJKW VLGH DQG WKH ULJKW EXV EDU� L�H�� DOO LQVWUXFWLRQV RQ WKH ULJKW
PXVW EH FRQQHFWHG GLUHFWO\ WR WKH ULJKW EXV EDU� 5HIHU WR WKH 6<60$&�&376XS�
SRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO IRU GHWDLOV�

%DVLF /DGGHU 'LDJUDPV 6HFWLRQ ���



��

����� %DVLF 7HUPV
(DFK FRQGLWLRQ LQ D ODGGHU GLDJUDP LV HLWKHU 21 RU 2)) GHSHQGLQJ RQ WKH VWDWXV
RI WKH RSHUDQG ELW WKDW KDV EHHQ DVVLJQHG WR LW� $ QRUPDOO\ RSHQ FRQGLWLRQ LV 21 LI
WKH RSHUDQG ELW LV 21� 2)) LI WKH RSHUDQG ELW LV 2))� $ QRUPDOO\ FORVHG FRQGLWLRQ
LV21 LI WKH RSHUDQG ELW LV 2))�2)) LI WKH RSHUDQG ELW LV21�*HQHUDOO\ VSHDNLQJ�
\RX XVH D QRUPDOO\ RSHQ FRQGLWLRQ ZKHQ \RX ZDQW VRPHWKLQJ WR KDSSHQ ZKHQ D
ELW LV 21� DQG D QRUPDOO\ FORVHG FRQGLWLRQ ZKHQ \RX ZDQW VRPHWKLQJ WR KDSSHQ
ZKHQ D ELW LV 2))�

,QVWUXFWLRQ

,QVWUXFWLRQ

�����

����� ,QVWUXFWLRQ LV H[HFXWHG
ZKHQ ,5 ELW ����� LV 21�

,QVWUXFWLRQ LV H[HFXWHG
ZKHQ ,5 ELW ����� LV 2))�

1RUPDOO\ RSHQ
FRQGLWLRQ

1RUPDOO\ FORVHG
FRQGLWLRQ

([HFXWLRQ &RQGLWLRQV ,Q ODGGHU GLDJUDP SURJUDPPLQJ� WKH ORJLFDO FRPELQDWLRQ RI 21 DQG 2)) FRQGL�
WLRQV EHIRUH DQ LQVWUXFWLRQ GHWHUPLQHV WKH FRPSRXQG FRQGLWLRQ XQGHU ZKLFK WKH
LQVWUXFWLRQ LV H[HFXWHG� 7KLV FRQGLWLRQ� ZKLFK LV HLWKHU 21 RU 2))� LV FDOOHG WKH
H[HFXWLRQ FRQGLWLRQ IRU WKH LQVWUXFWLRQ� $OO LQVWUXFWLRQV RWKHU WKDQ /2$' LQVWUXF�
WLRQV KDYH H[HFXWLRQ FRQGLWLRQV�

2SHUDQG %LWV 7KH RSHUDQGV GHVLJQDWHG IRU DQ\ RI WKH ODGGHU LQVWUXFWLRQV FDQ EH DQ\ ELW LQ WKH
,5� 65� +5� $5� /5� RU 7& DUHDV� 7KLV PHDQV WKDW WKH FRQGLWLRQV LQ D ODGGHU GLD�
JUDP FDQ EH GHWHUPLQHG E\ ,�2 ELWV� IODJV� ZRUN ELWV� WLPHUV�FRXQWHUV� HWF� /2$'
DQG 287387 LQVWUXFWLRQV FDQ DOVR XVH 75 DUHD ELWV� EXW WKH\ GR VR RQO\ LQ VSH�
FLDO DSSOLFDWLRQV� 5HIHU WR ����� %UDQFKLQJ ,QVWUXFWLRQ /LQHV IRU GHWDLOV�

/RJLF %ORFNV 7KH ZD\ WKDW FRQGLWLRQV FRUUHVSRQG WR ZKDW LQVWUXFWLRQV LV GHWHUPLQHG E\ WKH
UHODWLRQVKLS EHWZHHQ WKH FRQGLWLRQV ZLWKLQ WKH LQVWUXFWLRQ OLQHV WKDW FRQQHFW
WKHP� $Q\ JURXS RI FRQGLWLRQV WKDW JR WRJHWKHU WR FUHDWH D ORJLF UHVXOW LV FDOOHG D
ORJLF EORFN� $OWKRXJK ODGGHU GLDJUDPV FDQ EH ZULWWHQ ZLWKRXW DFWXDOO\ DQDO\]LQJ
LQGLYLGXDO ORJLF EORFNV� XQGHUVWDQGLQJ ORJLF EORFNV LV QHFHVVDU\ IRU HIILFLHQW SUR�
JUDPPLQJ DQG LV HVVHQWLDO ZKHQ SURJUDPV DUH WR EH LQSXW LQ PQHPRQLF FRGH�

����� 0QHPRQLF &RGH
7KH ODGGHU GLDJUDP FDQQRW EH GLUHFWO\ LQSXW LQWR WKH 3& YLD D 3URJUDPPLQJ&RQ�
VROH� 6<60$&�&376XSSRUW 6RIWZDUH LV UHTXLUHG� 7R LQSXW IURP D3URJUDPPLQJ
&RQVROH� LW LV QHFHVVDU\ WR FRQYHUW WKH ODGGHU GLDJUDP WR PQHPRQLF FRGH� 7KH
PQHPRQLF FRGH SURYLGHV H[DFWO\ WKH VDPH LQIRUPDWLRQ DV WKH ODGGHU GLDJUDP�
EXW LQ D IRUP WKDW FDQ EH W\SHG GLUHFWO\ LQWR WKH 3&� $FWXDOO\ \RX FDQ SURJUDP
GLUHFWO\ LQ PQHPRQLF FRGH� DOWKRXJK LW LQ QRW UHFRPPHQGHG IRU EHJLQQHUV RU IRU
FRPSOH[ SURJUDPV� $OVR� UHJDUGOHVV RI WKH 3URJUDPPLQJ 'HYLFH XVHG� WKH SUR�
JUDP LV VWRUHG LQ PHPRU\ LQ PQHPRQLF IRUP� PDNLQJ LW LPSRUWDQW WR XQGHUVWDQG
PQHPRQLF FRGH�
%HFDXVH RI WKH LPSRUWDQFH RI WKH 3URJUDPPLQJ &RQVROH DV D SHULSKHUDO GHYLFH
DQG EHFDXVH RI WKH LPSRUWDQFH RI PQHPRQLF FRGH LQ FRPSOHWH XQGHUVWDQGLQJ RI
D SURJUDP� ZH ZLOO LQWURGXFH DQG GHVFULEH WKH PQHPRQLF FRGH DORQJ ZLWK WKH
ODGGHU GLDJUDP� 5HPHPEHU� \RX ZLOO QRW QHHG WR XVH WKH PQHPRQLF FRGH LI \RX
DUH LQSXWWLQJ YLD 6<60$&�&37 6XSSRUW 6RIWZDUH �DOWKRXJK \RX FDQ XVH LW ZLWK
WKH VXSSRUW VRIWZDUH WRR� LI \RX SUHIHU��

3URJUDP 0HPRU\ 6WUXFWXUH 7KH SURJUDP LV LQSXW LQWR DGGUHVVHV LQ 3URJUDP0HPRU\� $GGUHVVHV LQ 3URJUDP
0HPRU\ DUH VOLJKWO\ GLIIHUHQW WR WKRVH LQ RWKHU PHPRU\ DUHDV EHFDXVH HDFK DG�
GUHVV GRHV QRW QHFHVVDULO\ KROG WKH VDPH DPRXQW RI GDWD� 5DWKHU� HDFK DGGUHVV
KROGV RQH LQVWUXFWLRQ DQG DOO RI WKH GHILQHUV DQG RSHUDQGV �GHVFULEHG LQ PRUH
GHWDLO ODWHU� UHTXLUHG IRU WKDW LQVWUXFWLRQ� %HFDXVH VRPH LQVWUXFWLRQV UHTXLUH QR

1RUPDOO\ 2SHQ DQG
1RUPDOO\ &ORVHG
&RQGLWLRQV
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RSHUDQGV� ZKLOH RWKHUV UHTXLUH XS WR WKUHH RSHUDQGV� 3URJUDP0HPRU\ DGGUHVV�
HV FDQ EH IURP RQH WR IRXU ZRUGV ORQJ�

3URJUDP0HPRU\ DGGUHVVHV VWDUW DW ����� DQG UXQ XQWLO WKH FDSDFLW\ RI 3URJUDP
0HPRU\ KDV EHHQ H[KDXVWHG� 7KH ILUVW ZRUG DW HDFK DGGUHVV GHILQHV WKH LQVWUXF�
WLRQ� $Q\ GHILQHUV XVHG E\ WKH LQVWUXFWLRQ DUH DOVR FRQWDLQHG LQ WKH ILUVW ZRUG�
$OVR� LI DQ LQVWUXFWLRQ UHTXLUHV RQO\ D VLQJOH ELW RSHUDQG �ZLWK QR GHILQHU�� WKH ELW
RSHUDQG LV DOVR SURJUDPPHG RQ WKH VDPH OLQH DV WKH LQVWUXFWLRQ� 7KH UHVW RI WKH
ZRUGV UHTXLUHG E\ DQ LQVWUXFWLRQ FRQWDLQ WKH RSHUDQGV WKDW VSHFLI\ ZKDW GDWD LV
WR EH XVHG� :KHQ FRQYHUWLQJ WR PQHPRQLF FRGH� DOO EXW ODGGHU GLDJUDP LQVWUXF�
WLRQV DUH ZULWWHQ LQ WKH VDPH IRUP� RQH ZRUG WR D OLQH� MXVW DV WKH\ DSSHDU LQ WKH
ODGGHU GLDJUDP V\PEROV� $Q H[DPSOH RI PQHPRQLF FRGH LV VKRZQ EHORZ� 7KH
LQVWUXFWLRQV XVHG LQ LW DUH GHVFULEHG ODWHU LQ WKH PDQXDO�

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' +5 ����

����� $1' �����

����� 25 �����

����� /' 127 �����

����� $1' �����

����� $1' /' �����

����� 029�����

���

'0 ����

����� &03�����

'0 ����

+5 ��

����� /' �����

����� 287 �����

����� 029�����

'0 ����

'0 ����

����� ',)8����� �����

����� $1' �����

����� 287 �����

7KH DGGUHVV DQG LQVWUXFWLRQ FROXPQV RI WKHPQHPRQLF FRGH WDEOH DUH ILOOHG LQ IRU
WKH LQVWUXFWLRQ ZRUG RQO\� )RU DOO RWKHU OLQHV� WKH OHIW WZR FROXPQV DUH OHIW EODQN� ,I
WKH LQVWUXFWLRQ UHTXLUHV QR GHILQHU RU ELW RSHUDQG� WKH RSHUDQG FROXPQ LV OHIW
EODQN IRU ILUVW OLQH� ,W LV D JRRG LGHD WR FURVV WKURXJK DQ\ EODQN GDWD FROXPQ
VSDFHV �IRU DOO LQVWUXFWLRQZRUGV WKDW GR QRW UHTXLUH GDWD� VR WKDW WKH GDWD FROXPQ
FDQ EH TXLFNO\ VFDQQHG WR VHH LI DQ\ DGGUHVVHV KDYH EHHQ OHIW RXW�

:KHQ SURJUDPPLQJ� DGGUHVVHV DUH DXWRPDWLFDOO\ GLVSOD\HG DQG GR QRW KDYH WR
EH LQSXW XQOHVV IRU VRPH UHDVRQ D GLIIHUHQW ORFDWLRQ LV GHVLUHG IRU WKH LQVWUXFWLRQ�
:KHQ FRQYHUWLQJ WR PQHPRQLF FRGH� LW LV EHVW WR VWDUW DW 3URJUDP 0HPRU\ DG�
GUHVV ����� XQOHVV WKHUH LV D VSHFLILF UHDVRQ IRU VWDUWLQJ HOVHZKHUH�

����� /DGGHU ,QVWUXFWLRQV

7KH ODGGHU LQVWUXFWLRQV DUH WKRVH LQVWUXFWLRQV WKDW FRUUHVSRQG WR WKH FRQGLWLRQV
RQ WKH ODGGHU GLDJUDP� /DGGHU LQVWUXFWLRQV� HLWKHU LQGHSHQGHQWO\ RU LQ FRPELQD�
WLRQ ZLWK WKH ORJLF EORFN LQVWUXFWLRQV GHVFULEHG QH[W� IRUP WKH H[HFXWLRQ FRQGL�
WLRQV XSRQ ZKLFK WKH H[HFXWLRQ RI DOO RWKHU LQVWUXFWLRQV DUH EDVHG�
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/2$' DQG /2$' 127 7KH ILUVW FRQGLWLRQ WKDW VWDUWV DQ\ ORJLF EORFN ZLWKLQ D ODGGHU GLDJUDP FRUUH�
VSRQGV WR D /2$' RU /2$' 127 LQVWUXFWLRQ� (DFK RI WKHVH LQVWUXFWLRQ UHTXLUHV
RQH OLQH RI PQHPRQLF FRGH� ´,QVWUXFWLRQµ LV XVHG DV D GXPP\ LQVWUXFWLRQ LQ WKH
IROORZLQJ H[DPSOHV DQG FRXOG EH DQ\ RI WKH ULJKW�KDQG LQVWUXFWLRQV GHVFULEHG ODW�
HU LQ WKLV PDQXDO�

�����

�����

$ /2$' LQVWUXFWLRQ�

$ /2$' 127 LQVWUXFWLRQ�

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� ,QVWUXFWLRQ

����� /' 127 �����

����� ,QVWUXFWLRQ

:KHQ WKLV LV WKH RQO\ FRQGLWLRQ RQ WKH LQVWUXFWLRQ OLQH� WKH H[HFXWLRQ FRQGLWLRQ IRU
WKH LQVWUXFWLRQ DW WKH ULJKW LV 21ZKHQ WKH FRQGLWLRQ LV21� )RU WKH /2$' LQVWUXF�
WLRQ �L�H�� D QRUPDOO\ RSHQ FRQGLWLRQ�� WKH H[HFXWLRQ FRQGLWLRQ ZLOO EH 21ZKHQ ,5
����� LV 21� IRU WKH /2$' 127 LQVWUXFWLRQ �L�H�� D QRUPDOO\ FORVHG FRQGLWLRQ�� LW
ZLOO EH 21 ZKHQ ����� LV 2))�

$1' DQG $1' 127 :KHQ WZR RU PRUH FRQGLWLRQV OLH LQ VHULHV RQ WKH VDPH LQVWUXFWLRQ OLQH� WKH ILUVW
RQH FRUUHVSRQGV WR D /2$' RU /2$'127 LQVWUXFWLRQ� DQG WKH UHVW RI WKH FRQGL�
WLRQV FRUUHVSRQG WR $1' RU $1' 127 LQVWUXFWLRQV� 7KH IROORZLQJ H[DPSOH
VKRZV WKUHH FRQGLWLRQV ZKLFK FRUUHVSRQG LQ RUGHU IURP WKH OHIW WR D /2$'� DQ
$1' 127� DQG DQ $1' LQVWUXFWLRQ� $JDLQ� HDFK RI WKHVH LQVWUXFWLRQV UHTXLUHV
RQH OLQH RI PQHPRQLF FRGH�

����� ����� /5 ����

,QVWUXFWLRQ

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� $1' 127 �����

����� $1' /5 ����

����� ,QVWUXFWLRQ

7KH LQVWUXFWLRQ ZLOO KDYH DQ 21 H[HFXWLRQ FRQGLWLRQ RQO\ ZKHQ DOO WKUHH FRQGL�
WLRQV DUH 21� L�H�� ZKHQ ,5 ����� LV 21� ,5 ����� LV 2))� DQG /5 ���� LV 21�

$1' LQVWUXFWLRQV LQ VHULHV FDQ EH FRQVLGHUHG LQGLYLGXDOO\� ZLWK HDFK WDNLQJ WKH
ORJLFDO $1' RI WKH H[HFXWLRQ FRQGLWLRQ �L�H�� WKH WRWDO RI DOO FRQGLWLRQV XS WR WKDW
SRLQW� DQG WKH VWDWXV RI WKH$1' LQVWUXFWLRQ·V RSHUDQG ELW� ,I ERWK RI WKHVH DUH21�
DQ 21 H[HFXWLRQ FRQGLWLRQ ZLOO EH SURGXFHG IRU WKH QH[W LQVWUXFWLRQ� ,I HLWKHU LV
2))� WKH UHVXOW ZLOO DOVR EH 2))� 7KH H[HFXWLRQ FRQGLWLRQ IRU WKH ILUVW $1' LQ�
VWUXFWLRQ LQ D VHULHV LV WKH ILUVW FRQGLWLRQ RQ WKH LQVWUXFWLRQ OLQH�

(DFK $1'127 LQVWUXFWLRQ LQ VHULHV WDNHV WKH ORJLFDO $1'RI LWV H[HFXWLRQ FRQGL�
WLRQ DQG WKH LQYHUVH RI LWV RSHUDQG ELW�
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25 DQG 25 127 :KHQ WZR RU PRUH FRQGLWLRQV OLH RQ VHSDUDWH LQVWUXFWLRQ OLQHV ZKLFK UXQ LQ SDUDO�
OHO DQG WKHQ MRLQ WRJHWKHU� WKH ILUVW FRQGLWLRQ FRUUHVSRQGV WR D /2$' RU /2$'
127 LQVWUXFWLRQ� WKH RWKHU FRQGLWLRQV FRUUHVSRQG WR25 RU25127 LQVWUXFWLRQV�
7KH IROORZLQJ H[DPSOH VKRZV WKUHH FRQGLWLRQV ZKLFK FRUUHVSRQG �LQ RUGHU IURP
WKH WRS� WR D /2$' 127� DQ 25 127� DQG DQ 25 LQVWUXFWLRQ� $JDLQ� HDFK RI
WKHVH LQVWUXFWLRQV UHTXLUHV RQH OLQH RI PQHPRQLF FRGH�

,QVWUXFWLRQ

�����

/5 ����

�����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' 127 �����

����� 25 127 �����

����� 25 /5 ����

����� ,QVWUXFWLRQ

7KH LQVWUXFWLRQ ZLOO KDYH DQ 21 H[HFXWLRQ FRQGLWLRQ ZKHQ DQ\ RQH RI WKH WKUHH
FRQGLWLRQV LV 21� L�H�� ZKHQ ,5 ����� LV 2))� ZKHQ ,5 ����� LV 2))� RU ZKHQ /5
���� LV 21�
25 DQG 25 127 LQVWUXFWLRQV FDQ EH FRQVLGHUHG LQGLYLGXDOO\� HDFK WDNLQJ WKH
ORJLFDO 25 EHWZHHQ LWV H[HFXWLRQ FRQGLWLRQ DQG WKH VWDWXV RI WKH 25 LQVWUXFWLRQ·V
RSHUDQG ELW� ,I HLWKHU RQH RI WKHVH ZHUH 21� DQ 21 H[HFXWLRQ FRQGLWLRQ ZLOO EH
SURGXFHG IRU WKH QH[W LQVWUXFWLRQ�

:KHQ $1' DQG 25 LQVWUXFWLRQV DUH FRPELQHG LQ PRUH FRPSOLFDWHG GLDJUDPV�
WKH\ FDQ VRPHWLPHV EH FRQVLGHUHG LQGLYLGXDOO\� ZLWK HDFK LQVWUXFWLRQ SHUIRUPLQJ
D ORJLF RSHUDWLRQ RQ WKH H[HFXWLRQ FRQGLWLRQ DQG WKH VWDWXV RI WKH RSHUDQG ELW�
7KH IROORZLQJ LV RQH H[DPSOH� 6WXG\ WKLV H[DPSOH XQWLO \RX DUH FRQYLQFHG WKDW
WKH PQHPRQLF FRGH IROORZV WKH VDPH ORJLF IORZ DV WKH ODGGHU GLDJUDP�

,QVWUXFWLRQ

����� ���������� �����

�����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� $1' �����

����� 25 �����

����� $1' �����

����� $1' 127 �����

����� ,QVWUXFWLRQ

+HUH� DQ $1' LV WDNHQ EHWZHHQ WKH VWDWXV RI ,5 ����� DQG WKDW RI ,5 ����� WR
GHWHUPLQH WKH H[HFXWLRQ FRQGLWLRQ IRU DQ 25 ZLWK WKH VWDWXV RI ,5 ������ 7KH
UHVXOW RI WKLV RSHUDWLRQ GHWHUPLQHV WKH H[HFXWLRQ FRQGLWLRQ IRU DQ $1' ZLWK WKH
VWDWXV RI ,5 ������ ZKLFK LQ WXUQ GHWHUPLQHV WKH H[HFXWLRQ FRQGLWLRQ IRU DQ $1'
ZLWK WKH LQYHUVH �L�H�� DQG $1' 127� RI WKH VWDWXV RI ,5 ������
,Q PRUH FRPSOLFDWHG GLDJUDPV� KRZHYHU� LW LV QHFHVVDU\ WR FRQVLGHU ORJLF EORFNV
EHIRUH DQ H[HFXWLRQ FRQGLWLRQ FDQ EH GHWHUPLQHG IRU WKH ILQDO LQVWUXFWLRQ� DQG
WKDW·V ZKHUH $1'/2$'DQG25/2$' LQVWUXFWLRQV DUH XVHG� %HIRUH ZH FRQVLG�
HUPRUH FRPSOLFDWHG GLDJUDPV� KRZHYHU� ZH·OO ORRN DW WKH LQVWUXFWLRQV UHTXLUHG WR
FRPSOHWH D VLPSOH ´LQSXW�RXWSXWµ SURJUDP�

&RPELQLQJ $1' DQG 25
,QVWUXFWLRQV
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����� 287387 DQG 287387 127
7KH VLPSOHVW ZD\ WR RXWSXW WKH UHVXOWV RI FRPELQLQJ H[HFXWLRQ FRQGLWLRQV LV WR
RXWSXW LW GLUHFWO\ ZLWK WKH 287387 DQG 287387 127� 7KHVH LQVWUXFWLRQV DUH
XVHG WR FRQWURO WKH VWDWXV RI WKH GHVLJQDWHG RSHUDQG ELW DFFRUGLQJ WR WKH H[HFX�
WLRQ FRQGLWLRQ� :LWK WKH 287387 LQVWUXFWLRQ� WKH RSHUDQG ELW ZLOO EH WXUQHG 21
DV ORQJ DV WKH H[HFXWLRQ FRQGLWLRQ LV 21 DQG ZLOO EH WXUQHG 2)) DV ORQJ DV WKH
H[HFXWLRQ FRQGLWLRQ LV 2))� :LWK WKH 287387 127 LQVWUXFWLRQ� WKH RSHUDQG ELW
ZLOO EH WXUQHG 21 DV ORQJ DV WKH H[HFXWLRQ FRQGLWLRQ LV 2)) DQG WXUQHG 2)) DV
ORQJ DV WKH H[HFXWLRQ FRQGLWLRQ LV 21� 7KHVH DSSHDU DV VKRZQ EHORZ� ,Q PQH�
PRQLF FRGH� HDFK RI WKHVH LQVWUXFWLRQV UHTXLUHV RQH OLQH�

�����

�����

�����

�����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 287 �����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 287 127 �����

,Q WKH DERYH H[DPSOHV� ,5 ����� ZLOO EH 21 DV ORQJ DV ,5 ����� LV 21 DQG ,5
����� ZLOO EH 2)) DV ORQJ DV ,5 ����� LV 21� +HUH� ,5 ����� DQG ,5 ����� ZLOO
EH LQSXW ELWV DQG ,5 ����� DQG ,5 ����� RXWSXW ELWV DVVLJQHG WR WKH 8QLWV FRQ�
WUROOHG E\ WKH 3&� L�H�� WKH VLJQDOV FRPLQJ LQ WKURXJK WKH LQSXW SRLQWV DVVLJQHG ,5
����� DQG ,5 ����� DUH FRQWUROOLQJ WKH RXWSXW SRLQWV DVVLJQHG ,5 ����� DQG ,5
������ UHVSHFWLYHO\�

7KH OHQJWK RI WLPH WKDW D ELW LV 21 RU 2)) FDQ EH FRQWUROOHG E\ FRPELQLQJ WKH
287387 RU 287387 127 LQVWUXFWLRQ ZLWK 7,0(5 LQVWUXFWLRQV� 5HIHU WR ([DP�
SOHV XQGHU ������ 7,0(5 ï 7,0 IRU GHWDLOV�

����� 7KH (1' ,QVWUXFWLRQ
7KH ODVW LQVWUXFWLRQ UHTXLUHG WR FRPSOHWH D VLPSOH SURJUDP LV WKH (1' LQVWUXF�
WLRQ� :KHQ WKH &38 8QLW F\FOHV WKH SURJUDP� LW H[HFXWHV DOO LQVWUXFWLRQ XS WR WKH
ILUVW (1' LQVWUXFWLRQ EHIRUH UHWXUQLQJ WR WKH EHJLQQLQJ RI WKH SURJUDP DQG EHJLQ�
QLQJ H[HFXWLRQ DJDLQ� $OWKRXJK DQ (1' LQVWUXFWLRQ FDQ EH SODFHG DW DQ\ SRLQW LQ
D SURJUDP� ZKLFK LV VRPHWLPHV GRQH ZKHQ GHEXJJLQJ� QR LQVWUXFWLRQV SDVW WKH
ILUVW (1' LQVWUXFWLRQ ZLOO EH H[HFXWHG XQWLO LW LV UHPRYHG� 7KH QXPEHU IROORZLQJ
WKH (1' LQVWUXFWLRQ LQ WKH PQHPRQLF FRGH LV LWV IXQFWLRQ FRGH� ZKLFK LV XVHG
ZKHQ LQSXWWHG PRVW LQVWUXFWLRQ LQWR WKH 3&� 7KHVH DUH GHVFULEHG ODWHU� 7KH (1'
LQVWUXFWLRQ UHTXLUHV QR RSHUDQGV DQG QR FRQGLWLRQV FDQ EH SODFHG RQ WKH VDPH
LQVWUXFWLRQ OLQH ZLWK LW�

,QVWUXFWLRQ

����� �����

(1'�����
3URJUDP H[HFXWLRQ
HQGV KHUH�

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� $1' 127 �����

����� ,QVWUXFWLRQ

����� (1'����� ���

,I WKHUH LV QR (1' LQVWUXFWLRQ DQ\ZKHUH LQ WKH SURJUDP� WKH SURJUDP ZLOO QRW EH
H[HFXWHG DW DOO�
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1RZ \RX KDYH DOO RI WKH LQVWUXFWLRQV UHTXLUHG WR ZULWH VLPSOH LQSXW�RXWSXW SUR�
JUDPV� %HIRUH ZH ILQLVK ZLWK ODGGHU GLDJUDP EDVLF DQG JR RQWR LQSXWWLQJ WKH SUR�
JUDP LQWR WKH3&� OHW·V ORRN DW ORJLF EORFN LQVWUXFWLRQ �$1'/2$'DQG25/2$'��
ZKLFK DUH VRPHWLPHV QHFHVVDU\ HYHQ ZLWK VLPSOH GLDJUDPV�

����� /RJLF %ORFN ,QVWUXFWLRQV

/RJLF EORFN LQVWUXFWLRQV GR QRW FRUUHVSRQG WR VSHFLILF FRQGLWLRQV RQ WKH ODGGHU
GLDJUDP� UDWKHU� WKH\ GHVFULEH UHODWLRQVKLSV EHWZHHQ ORJLF EORFNV� 7KH $1'
/2$' LQVWUXFWLRQ ORJLFDOO\ $1'V WKH H[HFXWLRQ FRQGLWLRQV SURGXFHG E\ WZR ORJLF
EORFNV� 7KH 25 /2$' LQVWUXFWLRQ ORJLFDOO\ 25V WKH H[HFXWLRQ FRQGLWLRQV SUR�
GXFHG E\ WZR ORJLF EORFNV�

$1' /2$' $OWKRXJK VLPSOH LQ DSSHDUDQFH� WKH GLDJUDP EHORZ UHTXLUHV DQ $1' /2$' LQ�
VWUXFWLRQ�

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 25 �����

����� /' �����

����� 25 127 �����

����� $1' /' ���

����� ,QVWUXFWLRQ

,QVWUXFWLRQ

�����

�����

�����

�����

7KH WZR ORJLF EORFNV DUH LQGLFDWHG E\ GRWWHG OLQHV� 6WXG\LQJ WKLV H[DPSOH VKRZV
WKDW DQ21 H[HFXWLRQ FRQGLWLRQ ZLOO EH SURGXFHG ZKHQ� HLWKHU RI WKH FRQGLWLRQV LQ
WKH OHIW ORJLF EORFN LV 21 �L�H�� ZKHQ HLWKHU ,5 ����� RU ,5 ����� LV 21�� DQG
ZKHQ HLWKHU RI WKH FRQGLWLRQV LQ WKH ULJKW ORJLF EORFN LV 21 �L�H�� ZKHQ HLWKHU ,5
����� LV 21 RU ,5 ����� LV 2))��

7KH DERYH ODGGHU GLDJUDP FDQQRW� KRZHYHU� EH FRQYHUWHG WR PQHPRQLF FRGH
XVLQJ $1' DQG 25 LQVWUXFWLRQV DORQH� ,I DQ $1' EHWZHHQ ,5 ����� DQG WKH UH�
VXOWV RI DQ 25 EHWZHHQ ,5 ����� DQG ,5 ����� LV DWWHPSWHG� WKH 25 127 EH�
WZHHQ ,5 ����� DQG ,5 ����� LV ORVW DQG WKH25127HQGV XS EHLQJ DQ25127
EHWZHHQ MXVW ,5 ����� DQG WKH UHVXOW RI DQ $1' EHWZHHQ ,5 ����� DQG WKH ILUVW
25� :KDW ZH QHHG LV D ZD\ WR GR WKH 25 �127�·V LQGHSHQGHQWO\ DQG WKHQ FRP�
ELQH WKH UHVXOWV�

7R GR WKLV� ZH FDQ XVH WKH /2$' RU /2$' 127 LQVWUXFWLRQ LQ WKH PLGGOH RI DQ
LQVWUXFWLRQ OLQH� :KHQ /2$' RU /2$' 127 LV H[HFXWHG LQ WKLV ZD\� WKH FXUUHQW
H[HFXWLRQ FRQGLWLRQ LV VDYHG LQ D VSHFLDO EXIIHU DQG WKH ORJLF SURFHVV LV UH�
VWDUWHG� 7R FRPELQH WKH UHVXOWV RI WKH FXUUHQW H[HFXWLRQ FRQGLWLRQ ZLWK WKDW RI D
SUHYLRXV ´XQXVHGµ H[HFXWLRQ FRQGLWLRQ� DQ $1' /2$' RU DQ 25 /2$' LQVWUXF�
WLRQ LV XVHG� +HUH ´/2$'µ UHIHUV WR ORDGLQJ WKH ODVW XQXVHG H[HFXWLRQ FRQGLWLRQ�
$Q XQXVHG H[HFXWLRQ FRQGLWLRQ LV SURGXFHG E\ XVLQJ WKH /2$' RU /2$' 127
LQVWUXFWLRQ IRU DQ\ EXW WKH ILUVW FRQGLWLRQ RQ DQ LQVWUXFWLRQ OLQH�
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$QDO\]LQJ WKH DERYH ODGGHU GLDJUDP LQ WHUPV RI PQHPRQLF LQVWUXFWLRQV� WKH FRQ�
GLWLRQ IRU ,5 ����� LV D /2$' LQVWUXFWLRQ DQG WKH FRQGLWLRQ EHORZ LW LV DQ 25 LQ�
VWUXFWLRQ EHWZHHQ WKH VWDWXV RI ,5 ����� DQG WKDW RI ,5 ������ 7KH FRQGLWLRQ DW
,5 ����� LV DQRWKHU /2$' LQVWUXFWLRQ DQG WKH FRQGLWLRQ EHORZ LV DQ 25 127
LQVWUXFWLRQ� L�H�� DQ 25 EHWZHHQ WKH VWDWXV RI ,5 ����� DQG WKH LQYHUVH RI WKH
VWDWXV RI ,5 ������ 7R DUULYH DW WKH H[HFXWLRQ FRQGLWLRQ IRU WKH LQVWUXFWLRQ DW WKH
ULJKW� WKH ORJLFDO $1'RI WKH H[HFXWLRQ FRQGLWLRQV UHVXOWLQJ IURP WKHVH WZR EORFNV
ZLOO KDYH WR EH WDNHQ� $1' /2$' GRHV WKLV� 7KH PQHPRQLF FRGH IRU WKH ODGGHU
GLDJUDP LV VKRZQ EHORZ� 7KH $1' /2$' LQVWUXFWLRQ UHTXLUHV QR RSHUDQGV RI LWV
RZQ� EHFDXVH LW RSHUDWHV RQ SUHYLRXVO\ GHWHUPLQHG H[HFXWLRQ FRQGLWLRQV� +HUH
WRR� GDVKHV DUH XVHG WR LQGLFDWH WKDW QR RSHUDQGV QHHGV GHVLJQDWHG RU LQSXW�

25 /2$' 7KH IROORZLQJ GLDJUDP UHTXLUHV DQ 25 /2$' LQVWUXFWLRQ EHWZHHQ WKH WRS ORJLF
EORFN DQG WKH ERWWRP ORJLF EORFN� $Q21 H[HFXWLRQ FRQGLWLRQ ZLOO EH SURGXFHG IRU
WKH LQVWUXFWLRQ DW WKH ULJKW HLWKHU ZKHQ ,5 ����� LV 21 DQG ,5 ����� LV 2))� RU
ZKHQ ,5 ����� DQG ,5 ����� DUH ERWK 21� 7KH RSHUDWLRQ RI WKH 25 /2$' LQ�
VWUXFWLRQ DQG LWV PQHPRQLF FRGH DUH H[DFWO\ WKH VDPH DV WKDW IRU DQ $1' /2$'
LQVWUXFWLRQ� H[FHSW WKDW WKH FXUUHQW H[HFXWLRQ FRQGLWLRQ LV25HG ZLWK WKH ODVW XQ�
XVHG H[HFXWLRQ FRQGLWLRQ�

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� $1' 127 �����

����� /' �����

����� $1' �����

����� 25 /' ���

����� ,QVWUXFWLRQ

,QVWUXFWLRQ

����� �����

����� �����

1DWXUDOO\� VRPH GLDJUDPV ZLOO UHTXLUH ERWK $1' /2$' DQG 25 /2$' LQVWUXF�
WLRQV�

7R FRGH GLDJUDPV ZLWK ORJLF EORFN LQVWUXFWLRQV LQ VHULHV� WKH GLDJUDP PXVW EH
GLYLGHG LQWR ORJLF EORFNV� (DFK EORFN LV FRGHG XVLQJ D /2$' LQVWUXFWLRQ WR FRGH
WKH ILUVW FRQGLWLRQ� DQG WKHQ $1'/2$'RU25/2$' LV XVHG WR ORJLFDOO\ FRPELQH
WKH EORFNV� :LWK ERWK $1' /2$' DQG 25 /2$' WKHUH DUH WZR ZD\V WR DFKLHYH
WKLV� 2QH LV WR FRGH WKH ORJLF EORFN LQVWUXFWLRQ DIWHU WKH ILUVW WZR EORFNV DQG WKHQ
DIWHU HDFK DGGLWLRQDO EORFN� 7KH RWKHU LV WR FRGH DOO RI WKH EORFNV WR EH FRPELQHG�
VWDUWLQJ HDFK EORFN ZLWK /2$' RU /2$' 127� DQG WKHQ WR FRGH WKH ORJLF EORFN
LQVWUXFWLRQV ZKLFK FRPELQH WKHP� ,Q WKLV FDVH� WKH LQVWUXFWLRQV IRU WKH ODVW SDLU RI
EORFNV VKRXOG EH FRPELQHG ILUVW� DQG WKHQ HDFK SUHFHGLQJ EORFN VKRXOG EH FRP�
ELQHG� ZRUNLQJ SURJUHVVLYHO\ EDFN WR WKH ILUVW EORFN� $OWKRXJK HLWKHU RI WKHVH
PHWKRGVZLOO SURGXFH H[DFWO\ WKH VDPH UHVXOW� WKH VHFRQGPHWKRG� WKDW RI FRGLQJ
DOO ORJLF EORFN LQVWUXFWLRQV WRJHWKHU� FDQ EH XVHG RQO\ LI HLJKW RU IHZHU EORFNV DUH
EHLQJ FRPELQHG� L�H�� LI VHYHQ RU IHZHU ORJLF EORFN LQVWUXFWLRQV DUH UHTXLUHG�

/RJLF %ORFN ,QVWUXFWLRQV LQ
6HULHV

%DVLF /DGGHU 'LDJUDPV 6HFWLRQ ���
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7KH IROORZLQJ GLDJUDP UHTXLUHV $1' /2$' WR EH FRQYHUWHG WR PQHPRQLF FRGH
EHFDXVH WKUHH SDLUV RI SDUDOOHO FRQGLWLRQV OLH LQ VHULHV� 7KH WZR RSWLRQV IRU FRGLQJ
WKH SURJUDPV DUH DOVR VKRZQ�

����� ����� �����

����� ����� �����

�����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV $GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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����� $1' /' ³
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����� 25 127 �����
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����� 25 �����
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����� $1' /' ³

����� 287 �����

$JDLQ� ZLWK WKH PHWKRG RQ WKH ULJKW� D PD[LPXP RI HLJKW EORFNV FDQ EH FRP�
ELQHG� 7KHUH LV QR OLPLW WR WKH QXPEHU RI EORFNV WKDW FDQ EH FRPELQHG ZLWK WKH
ILUVW PHWKRG�
7KH IROORZLQJ GLDJUDP UHTXLUHV 25 /2$' LQVWUXFWLRQV WR EH FRQYHUWHG WR PQH�
PRQLF FRGH EHFDXVH WKUHH SDLUV RI VHULHV FRQGLWLRQV OLH LQ SDUDOOHO WR HDFK RWKHU�

����� �����

����� �����

����� �����

�����

7KH ILUVW RI HDFK SDLU RI FRQGLWLRQV LV FRQYHUWHG WR /2$' ZLWK WKH DVVLJQHG ELW
RSHUDQG DQG WKHQ $1'HG ZLWK WKH RWKHU FRQGLWLRQ� 7KH ILUVW WZR EORFNV FDQ EH
FRGHG ILUVW� IROORZHG E\ 25 /2$'� WKH ODVW EORFN� DQG DQRWKHU 25 /2$'� RU WKH
WKUHH EORFNV FDQ EH FRGHG ILUVW IROORZHG E\ WZR 25 /2$'V� 7KH PQHPRQLF
FRGHV IRU ERWK PHWKRGV DUH VKRZQ EHORZ�
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����� $1' 127 �����

����� 25 /' ³
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

$JDLQ� ZLWK WKH PHWKRG RQ WKH ULJKW� D PD[LPXP RI HLJKW EORFNV FDQ EH FRP�
ELQHG� 7KHUH LV QR OLPLW WR WKH QXPEHU RI EORFNV WKDW FDQ EH FRPELQHG ZLWK WKH
ILUVW PHWKRG�

%RWK RI WKH FRGLQJ PHWKRGV GHVFULEHG DERYH FDQ DOVR EH XVHG ZKHQ XVLQJ $1'
/2$' DQG25 /2$'� DV ORQJ DV WKH QXPEHU RI EORFNV EHLQJ FRPELQHG GRHV QRW
H[FHHG HLJKW�

&RPELQLQJ $1' /2$' DQG
25 /2$'

%DVLF /DGGHU 'LDJUDPV 6HFWLRQ ���



��

7KH IROORZLQJ GLDJUDP FRQWDLQV RQO\ WZR ORJLF EORFNV DV VKRZQ� ,W LV QRW QHFHV�
VDU\ WR IXUWKHU VHSDUDWH EORFN E FRPSRQHQWV� EHFDXVH LW FDQ EH FRGHG GLUHFWO\
XVLQJ RQO\ $1' DQG 25�

����� ����� ����� �����

�����

�����

�����

%ORFN
D

%ORFN
E

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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����� $1' 127 �����
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����� $1' �����

����� 25 �����

����� 25 �����

����� $1' /' ³

����� 287 �����

$OWKRXJK WKH IROORZLQJ GLDJUDP LV VLPLODU WR WKH RQH DERYH� EORFN E LQ WKH GLDJUDP
EHORZ FDQQRW EH FRGHG ZLWKRXW VHSDUDWLQJ LW LQWR WZR EORFNV FRPELQHG ZLWK 25
/2$'� ,Q WKLV H[DPSOH� WKH WKUHH EORFNV KDYH EHHQ FRGHG ILUVW DQG WKHQ 25
/2$' KDV EHHQ XVHG WR FRPELQH WKH ODVW WZR EORFNV� IROORZHG E\ $1' /2$' WR
FRPELQH WKH H[HFXWLRQ FRQGLWLRQ SURGXFHG E\ WKH 25 /2$' ZLWK WKH H[HFXWLRQ
FRQGLWLRQ RI EORFN D�
:KHQ FRGLQJ WKH ORJLF EORFN LQVWUXFWLRQV WRJHWKHU DW WKH HQG RI WKH ORJLF EORFNV
WKH\ DUH FRPELQLQJ� WKH\ PXVW� DV VKRZQ EHORZ� EH FRGHG LQ UHYHUVH RUGHU� L�H��
WKH ORJLF EORFN LQVWUXFWLRQ IRU WKH ODVW WZR EORFNV LV FRGHG ILUVW� IROORZHG E\ WKH
RQH WR FRPELQH WKH H[HFXWLRQ FRQGLWLRQ UHVXOWLQJ IURP WKH ILUVW ORJLF EORFN LQ�
VWUXFWLRQ DQG WKH H[HFXWLRQ FRQGLWLRQ RI WKH ORJLF EORFN WKLUG IURP WKH HQG� DQG RQ
EDFN WR WKH ILUVW ORJLF EORFN WKDW LV EHLQJ FRPELQHG�

����� ����� ����� �����

�����

����� �����

%ORFN
D

%ORFN
E

%ORFN
E�

%ORFN
E� $GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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����� /' 127 �����
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&RPSOLFDWHG 'LDJUDPV :KHQ GHWHUPLQLQJ ZKDW ORJLF EORFN LQVWUXFWLRQV ZLOO EH UHTXLUHG WR FRGH D GLD�
JUDP� LW LV VRPHWLPHV QHFHVVDU\ WR EUHDN WKH GLDJUDP LQWR ODUJH EORFNV DQG WKHQ
FRQWLQXH EUHDNLQJ WKH ODUJH EORFNV GRZQ XQWLO ORJLF EORFNV WKDW FDQ EH FRGHG
ZLWKRXW ORJLF EORFN LQVWUXFWLRQV KDYH EHHQ IRUPHG� 7KHVH EORFNV DUH WKHQ FRGHG�
FRPELQLQJ WKH VPDOO EORFNV ILUVW� DQG WKHQ FRPELQLQJ WKH ODUJHU EORFNV� (LWKHU
$1' /2$' RU 25 /2$' LV XVHG WR FRPELQH WKH EORFNV� L�H�� $1' /2$' RU 25
/2$' DOZD\V FRPELQHV WKH ODVW WZR H[HFXWLRQ FRQGLWLRQV WKDW H[LVWHG� UHJDUG�
OHVV RI ZKHWKHU WKH H[HFXWLRQ FRQGLWLRQV UHVXOWHG IURP D VLQJOH FRQGLWLRQ� IURP
ORJLF EORFNV� RU IURP SUHYLRXV ORJLF EORFN LQVWUXFWLRQV�

%DVLF /DGGHU 'LDJUDPV 6HFWLRQ ���
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:KHQ ZRUNLQJ ZLWK FRPSOLFDWHG GLDJUDPV� EORFNV ZLOO XOWLPDWHO\ EH FRGHG VWDUW�
LQJ DW WKH WRS OHIW DQG PRYLQJ GRZQ EHIRUH PRYLQJ DFURVV� 7KLV ZLOO JHQHUDOO\
PHDQ WKDW� ZKHQ WKHUH PLJKW EH D FKRLFH� 25 /2$' ZLOO EH FRGHG EHIRUH $1'
/2$'�
7KH IROORZLQJ GLDJUDP PXVW EH EURNHQ GRZQ LQWR WZR EORFNV DQG HDFK RI WKHVH
WKHQ EURNHQ LQWR WZR EORFNV EHIRUH LW FDQ EH FRGHG� $V VKRZQ EHORZ� EORFNV D
DQG E UHTXLUH DQ $1' /2$'� %HIRUH $1' /2$' FDQ EH XVHG� KRZHYHU� 25
/2$'PXVW EH XVHG WR FRPELQH WKH WRS DQG ERWWRP EORFNV RQ ERWK VLGHV� L�H�� WR
FRPELQH D� DQG D�� E� DQG E��
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�����

%ORFN
D

%ORFN
E

����� �����

%ORFN
E�

%ORFN
E�

����� �����

%ORFN
D�

%ORFN
D�

%ORFNV D� DQG D�

%ORFNV E� DQG E�

%ORFNV D DQG E

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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7KH IROORZLQJ W\SH RI GLDJUDPFDQ EH FRGHG HDVLO\ LI HDFK EORFN LV FRGHG LQ RUGHU�
ILUVW WRS WR ERWWRP DQG WKHQ OHIW WR ULJKW� ,Q WKH IROORZLQJ GLDJUDP� EORFNV D DQG E
ZRXOGEHFRPELQHGXVLQJ$1'/2$'DVVKRZQDERYH� DQG WKHQEORFNFZRXOGEH
FRGHG DQG D VHFRQG$1'/2$'ZRXOG EH XVHG WR FRPELQHG LW ZLWK WKH H[HFXWLRQ
FRQGLWLRQ IURP WKH ILUVW $1' /2$'� 7KHQ EORFN G ZRXOG EH FRGHG� D WKLUG $1'
/2$' ZRXOG EH XVHG WR FRPELQH WKH H[HFXWLRQ FRQGLWLRQ IURP EORFN G ZLWK WKH
H[HFXWLRQ FRQGLWLRQ IURP WKH VHFRQG $1' /2$'� DQG VR RQ WKURXJK WR EORFN Q�

%ORFN
D

%ORFN
E

�����

%ORFN
Q

%ORFN
F

%DVLF /DGGHU 'LDJUDPV 6HFWLRQ ���
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7KH IROORZLQJ GLDJUDP UHTXLUHV DQ25 /2$' IROORZHG E\ DQ $1' /2$' WR FRGH
WKH WRS RI WKH WKUHH EORFNV� DQG WKHQ WZR PRUH 25 /2$'V WR FRPSOHWH WKH PQH�
PRQLF FRGH�

����� �����
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����� �����

����� �����

����� �����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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$OWKRXJK WKH SURJUDP ZLOO H[HFXWH DV ZULWWHQ� WKLV GLDJUDP FRXOG EH GUDZQ DV
VKRZQ EHORZ WR HOLPLQDWH WKH QHHG IRU WKH ILUVW 25 /2$' DQG WKH $1' /2$'�
VLPSOLI\LQJ WKH SURJUDP DQG VDYLQJ PHPRU\ VSDFH�
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�����
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� $1' 127 �����

����� 25 �����

����� $1' �����

����� /' 127 �����

����� $1' �����

����� 25 /' ïï

����� /' 127 �����

����� $1' �����

����� 25 /' ïï

����� 287 /5 ����

7KH IROORZLQJ GLDJUDP UHTXLUHV ILYH EORFNV� ZKLFK KHUH DUH FRGHG LQ RUGHU EHIRUH
XVLQJ 25 /2$' DQG $1' /2$' WR FRPELQH WKHP VWDUWLQJ IURP WKH ODVW WZR
EORFNV DQG ZRUNLQJ EDFNZDUG� 7KH 25 /2$' DW SURJUDP DGGUHVV ����� FRP�
ELQHV EORFNV EORFNV G DQG H� WKH IROORZLQJ $1' /2$' FRPELQHV WKH UHVXOWLQJ
H[HFXWLRQ FRQGLWLRQ ZLWK WKDW RI EORFN F� HWF�
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%ORFN H

%ORFN G%ORFN F

%ORFN E

%ORFN D

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

%ORFNV G DQG H

%ORFN F ZLWK UHVXOW RI DERYH

%ORFN E ZLWK UHVXOW RI DERYH

%ORFN D ZLWK UHVXOW RI DERYH
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$JDLQ� WKLV GLDJUDP FDQ EH UHGUDZQ DV IROORZV WR VLPSOLI\ SURJUDP VWUXFWXUH DQG
FRGLQJ DQG WR VDYH PHPRU\ VSDFH�
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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7KH QH[W DQG ILQDO H[DPSOH PD\ DW ILUVW DSSHDU YHU\ FRPSOLFDWHG EXW FDQ EH
FRGHG XVLQJ RQO\ WZR ORJLF EORFN LQVWUXFWLRQV� 7KH GLDJUDP DSSHDUV DV IROORZV�
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%ORFN F%ORFN E

%ORFN D

7KH ILUVW ORJLF EORFN LQVWUXFWLRQ LV XVHG WR FRPELQH WKH H[HFXWLRQ FRQGLWLRQV UH�
VXOWLQJ IURP EORFNV D DQG E� DQG WKH VHFRQG RQH LV WR FRPELQH WKH H[HFXWLRQ FRQ�
GLWLRQ RI EORFN F ZLWK WKH H[HFXWLRQ FRQGLWLRQ UHVXOWLQJ IURP WKH QRUPDOO\ FORVHG
FRQGLWLRQ DVVLJQHG ,5 ������ 7KH UHVW RI WKH GLDJUDP FDQ EH FRGHG ZLWK 25�
$1'� DQG $1'127 LQVWUXFWLRQV� 7KH ORJLFDO IORZ IRU WKLV DQG WKH UHVXOWLQJ FRGH
DUH VKRZQ EHORZ�
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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����� &RGLQJ 0XOWLSOH 5LJKW�KDQG ,QVWUXFWLRQV
,I WKHUH LV PRUH WKDQ RQH ULJKW�KDQG LQVWUXFWLRQ H[HFXWHG ZLWK WKH VDPH H[HFX�
WLRQ FRQGLWLRQ� WKH\ DUH FRGHG FRQVHFXWLYHO\ IROORZLQJ WKH ODVW FRQGLWLRQ RQ WKH
LQVWUXFWLRQ OLQH� ,Q WKH IROORZLQJ H[DPSOH� WKH ODVW LQVWUXFWLRQ OLQH FRQWDLQV RQH
PRUH FRQGLWLRQ WKDW FRUUHVSRQGV WR DQ $1' ZLWK ,5 ������
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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��� 7KH 3URJUDPPLQJ &RQVROH
7KLV DQG WKH QH[W VHFWLRQ GHVFULEH WKH 3URJUDPPLQJ &RQVROH DQG WKH RSHUD�
WLRQV QHFHVVDU\ WR SUHSDUH IRU SURJUDP LQSXW� ��� ,QSXWWLQJ� 0RGLI\LQJ� DQG
&KHFNLQJ WKH 3URJUDP GHVFULEHV DFWXDO SURFHGXUHV IRU LQSXWWLQJ WKH SURJUDP
LQWR PHPRU\�
$OWKRXJK WKH 3URJUDPPLQJ &RQVROH FDQ EH XVHG WR ZULWH ODGGHU SURJUDPV� LW LV
SULPDULO\ XVHG WR VXSSRUW 6<60$&�&37 6XSSRUW 6RIWZDUH RSHUDWLRQV DQG LV
YHU\ XVHIXO IRU RQ�VLWH HGLWLQJ DQG PDLQWHQDQFH� 7KH PDLQ 3URJUDPPLQJ &RQ�
VROH IXQFWLRQV DUH OLVWHG EHORZ�

�� �� ���� �� 'LVSOD\LQJ RSHUDWLQJ PHVVDJHV DQG WKH UHVXOWV RI GLDJQRVWLF FKHFNV�
�� :ULWLQJ DQG UHDGLQJ ODGGHU SURJUDPV� LQVHUWLQJ DQG GHOHWLQJ LQVWUXFWLRQV�

VHDUFKLQJ IRU GDWD RU LQVWUXFWLRQV� DQG PRQLWRULQJ ,�2 ELW VWDWXV�
�� 0RQLWRULQJ ,�2 VWDWXV� IRUFH�VHWWLQJ�UHVHWWLQJ ELWV�
�� 7KH 3URJUDPPLQJ &RQVROH FDQ EH FRQQHFWHG WR RU GLVFRQQHFWHG IURP WKH

3& ZLWK WKH SRZHU RQ�
�� 7KH 3URJUDPPLQJ &RQVROH FDQ EH XVHG ZLWK &�VHULHV 3&V�
�� 6XSSRUWV 7(50,1$/ PRGH� ZKLFK DOORZV WKH GLVSOD\ RI D ���FKDUDFWHU

PHVVDJH� DV ZHOO DV RSHUDWLRQ RI WKH NH\ERDUG PDSSLQJ IXQFWLRQ� 5HIHU WR
������ 7(50,1$/ 02'( ï 7(50����� IRU GHWDLOV�

1RWH 7KH 3URJUDPPLQJ &RQVROH GRHV QRW VXSSRUW DOO RI WKH 6<60$&�&37 6XSSRUW
6RIWZDUH RSHUDWLRQV� RQO\ WKRVH UHTXLUHG IRU RQ�VLWH HGLWLQJ DQG PDLQWHQDQFH�

����� 7KH .H\ERDUG
7KH NH\ERDUG RI WKH 3URJUDPPLQJ &RQVROH LV IXQFWLRQDOO\ GLYLGHG E\ NH\ FRORU
LQWR WKH IROORZLQJ IRXU DUHDV�

:KLWH� 1XPHULF .H\V 7KH WHQ ZKLWH NH\V DUH XVHG WR LQSXW QXPHULF SURJUDP GDWD VXFK DV SURJUDP
DGGUHVVHV� GDWD DUHD DGGUHVVHV� DQG RSHUDQG YDOXHV� 7KH QXPHULF NH\V DUH
DOVR XVHG LQ FRPELQDWLRQ ZLWK WKH IXQFWLRQ NH\ �)81� WR HQWHU LQVWUXFWLRQV ZLWK
IXQFWLRQ FRGHV�

5HG� &/5 .H\ 7KH &/5 NH\ FOHDUV WKH GLVSOD\ DQG FDQFHOV FXUUHQW 3URJUDPPLQJ &RQVROH RS�
HUDWLRQV� ,W LV DOVR XVHG ZKHQ \RX NH\ LQ WKH SDVVZRUG DW WKH EHJLQQLQJ RI SUR�
JUDPPLQJ RSHUDWLRQV� $Q\ 3URJUDPPLQJ &RQVROH RSHUDWLRQ FDQ EH FDQFHOOHG
E\ SUHVVLQJ WKH &/5 NH\� DOWKRXJK WKH &/5 NH\ PD\ KDYH WR EH SUHVVHG WZR RU
WKUHH WLPHV WR FDQFHO WKH RSHUDWLRQ DQG FOHDU WKH GLVSOD\�

7KH 3URJUDPPLQJ &RQVROH 6HFWLRQ ���



��

<HOORZ� 2SHUDWLRQ .H\V 7KH \HOORZ NH\V DUH XVHG IRU ZULWLQJ DQG FRUUHFWLQJ SURJUDPV� 'HWDLOHG H[SODQD�
WLRQV RI WKHLU IXQFWLRQV DUH JLYHQ ODWHU LQ WKLV VHFWLRQ�

([FHSW IRU WKH 6+,)7 NH\ RQ WKH XSSHU ULJKW� WKH JUD\ NH\V DUH XVHG WR LQSXW LQ�
VWUXFWLRQV DQG GHVLJQDWH GDWD DUHD SUHIL[HV ZKHQ LQSXWWLQJ RU FKDQJLQJ D SUR�
JUDP� 7KH6+,)7 NH\ LV VLPLODU WR WKH VKLIW NH\ RI D W\SHZULWHU� DQG LV XVHG WR DOWHU
WKH IXQFWLRQ RI WKH QH[W NH\ SUHVVHG� �,W LV QRW QHFHVVDU\ WR KROG WKH 6+,)7 NH\
GRZQ� MXVW SUHVV LW RQFH DQG WKHQ SUHVV WKH NH\ WR EH XVHG ZLWK LW��

*UD\� ,QVWUXFWLRQ DQG 'DWD
$UHD .H\V

7KH 3URJUDPPLQJ &RQVROH 6HFWLRQ ���



��

7KH JUD\ NH\V RWKHU WKDQ WKH 6+,)7 NH\ KDYH HLWKHU WKH PQHPRQLF QDPH RI WKH
LQVWUXFWLRQ RU WKH DEEUHYLDWLRQ RI WKH GDWD DUHD ZULWWHQ RQ WKHP� 7KH IXQFWLRQV RI
WKHVH NH\V DUH GHVFULEHG EHORZ�

3UHVVHG EHIRUH WKH IXQFWLRQ FRGH ZKHQ LQSXWWLQJ DQ LQVWUXFWLRQ
YLD LWV IXQFWLRQ FRGH�

3UHVVHG WR HQWHU 6)7 �WKH 6KLIW 5HJLVWHU LQVWUXFWLRQ��

,QSXW HLWKHU DIWHU D IXQFWLRQ FRGH WR GHVLJQDWH WKH GLIIHUHQWLDWHG
IRUP RI DQ LQVWUXFWLRQ RU DIWHU D ODGGHU LQVWUXFWLRQ WR GHVLJQDWH
DQ LQYHUVH FRQGLWLRQ�

3UHVVHG WR HQWHU $1' �WKH $1' LQVWUXFWLRQ� RU XVHG ZLWK 127
WR HQWHU $1' 127�

3UHVVHG WR HQWHU 25 �WKH 25 LQVWUXFWLRQ� RU XVHG ZLWK 127 WR
HQWHU 25 127�

3UHVVHG WR HQWHU &17 �WKH &RXQWHU LQVWUXFWLRQ� RU WR GHVLJQDWH
D 7& QXPEHU WKDW KDV DOUHDG\ EHHQ GHILQHG DV D FRXQWHU�

3UHVVHG WR HQWHU /' �WKH /RDG LQVWUXFWLRQ� RU XVHG ZLWK 127 WR
HQWHU /' 127� $OVR SUHVVHG WR LQGLFDWH DQ LQSXW ELW�

3UHVVHG WR HQWHU 287 �WKH 2XWSXW LQVWUXFWLRQ� RU XVHG ZLWK
127 WR HQWHU 287 127� $OVR SUHVVHG WR LQGLFDWH DQ RXWSXW ELW�

3UHVVHG WR HQWHU 7,0 �WKH 7LPHU LQVWUXFWLRQ� RU WR GHVLJQDWH D
7& QXPEHU WKDW KDV DOUHDG\ EHHQ GHILQHG DV D WLPHU�

3UHVVHG EHIRUH GHVLJQDWLQJ DQ DGGUHVV LQ WKH 75 DUHD�

3UHVVHG EHIRUH GHVLJQDWLQJ DQ DGGUHVV LQ WKH /5 DUHD�

3UHVVHG EHIRUH GHVLJQDWLQJ DQ DGGUHVV LQ WKH +5 DUHD�

3UHVVHG EHIRUH GHVLJQDWLQJ DQ DGGUHVV LQ WKH $5 DUHD�

3UHVVHG EHIRUH GHVLJQDWLQJ DQ DGGUHVV LQ WKH '0 DUHD�

3UHVVHG EHIRUH GHVLJQDWLQJ DQ DGGUHVV LQ WKH (0 DUHD�

3UHVVHG EHIRUH GHVLJQDWLQJ DQ LQGLUHFW '0 DGGUHVV�

3UHVVHG EHIRUH GHVLJQDWLQJ D ZRUG DGGUHVV�

3UHVVHG EHIRUH GHVLJQDWLQJ DQ RSHUDQG DV D FRQVWDQW�

3UHVVHG EHIRUH GHVLJQDWLQJ D ELW DGGUHVV�

3UHVVHG EHIRUH IXQFWLRQ FRGHV IRU EORFN SURJUDPPLQJ LQVWUXF�
WLRQV� L�H�� WKRVH SODFHG EHWZHHQ SRLQWHG SDUHQWKHVHV �!�

����� 3& 0RGHV
7KH 3URJUDPPLQJ &RQVROH LV HTXLSSHG ZLWK D VZLWFK WR FRQWURO WKH 3&PRGH� 7R
VHOHFW RQH RI WKH WKUHH RSHUDWLQJ PRGHV³581� 021,725� RU 352*5$0³
XVH WKH PRGH VZLWFK� 7KH PRGH WKDW \RX VHOHFW ZLOO GHWHUPLQH 3& RSHUDWLRQ DV
ZHOO DV WKH SURFHGXUHV WKDW DUH SRVVLEOH IURP WKH 3URJUDPPLQJ &RQVROH�

7KH 3URJUDPPLQJ &RQVROH 6HFWLRQ ���



�

�

��

581PRGH LV WKH PRGH XVHG IRU QRUPDO SURJUDP H[HFXWLRQ� :KHQ WKH VZLWFK LV
VHW WR 581 DQG WKH 67$57 LQSXW RQ WKH &38 3RZHU 6XSSO\ 8QLW LV 21� WKH &38
8QLW ZLOO EHJLQ H[HFXWLQJ WKH SURJUDP DFFRUGLQJ WR WKH SURJUDPZULWWHQ LQ LWV 3UR�
JUDP 0HPRU\� $OWKRXJK PRQLWRULQJ 3& RSHUDWLRQ IURP WKH 3URJUDPPLQJ &RQ�
VROH LV SRVVLEOH LQ581PRGH� QR GDWD LQ DQ\ RI WKHPHPRU\ DUHDV FDQ EH LQSXW RU
FKDQJHG�
021,725 PRGH DOORZV \RX WR YLVXDOO\ PRQLWRU LQ�SURJUHVV SURJUDP H[HFXWLRQ
ZKLOH FRQWUROOLQJ ,�2 VWDWXV� FKDQJLQJ 39 �SUHVHQW YDOXHV� RU 69 �VHW YDOXHV��
HWF� ,Q 021,725 PRGH� ,�2 SURFHVVLQJ LV KDQGOHG LQ WKH VDPH ZD\ DV LQ 581
PRGH�021,725PRGH LV JHQHUDOO\ XVHG IRU WULDO V\VWHPRSHUDWLRQ DQG ILQDO SUR�
JUDP DGMXVWPHQWV�
,Q 352*5$0 PRGH� WKH 3& GRHV QRW H[HFXWH WKH SURJUDP� 352*5$0 PRGH
LV IRU FUHDWLQJ DQG FKDQJLQJ SURJUDPV� FOHDULQJ PHPRU\ DUHDV� DQG UHJLVWHULQJ
DQG FKDQJLQJ WKH ,�2 WDEOH� $ VSHFLDO 'HEXJ RSHUDWLRQ LV DOVR DYDLODEOH ZLWKLQ
352*5$0PRGH WKDW HQDEOHV FKHFNLQJ D SURJUDP IRU FRUUHFW H[HFXWLRQ EHIRUH
WULDO RSHUDWLRQ RI WKH V\VWHP�

&DXWLRQ 'R QRW OHDYH WKH 3URJUDPPLQJ &RQVROH FRQQHFWHG WR WKH 3& E\ DQ H[WHQVLRQ
FDEOH ZKHQ LQ 581PRGH� 1RLVH SLFNHG XS E\ WKH H[WHQVLRQ FDEOH FDQ HQWHU WKH
3&� DIIHFWLQJ WKH SURJUDP DQG WKXV WKH FRQWUROOHG V\VWHP�

����� 7KH 'LVSOD\ 0HVVDJH 6ZLWFK
3LQ � RI WKH &388QLW·V ',3 VZLWFK GHWHUPLQHVZKHWKHU -DSDQHVH RU (QJOLVK ODQ�
JXDJHPHVVDJHV ZLOO EH GLVSOD\HG RQ WKH 3URJUDPPLQJ&RQVROH� ,W LV IDFWRU\ VHW
WR 21� ZKLFK FDXVHV (QJOLVK ODQJXDJH PHVVDJHV WR EH GLVSOD\HG�

��� 3UHSDUDWLRQ IRU 2SHUDWLRQ
7KLV VHFWLRQ GHVFULEHV WKH SURFHGXUHV UHTXLUHG WR EHJLQ 3URJUDPPLQJ &RQVROH
RSHUDWLRQ� 7KHVH LQFOXGH SDVVZRUG HQWU\� FOHDULQJ PHPRU\� HUURU PHVVDJH
FOHDULQJ� DQG ,�2 WDEOH RSHUDWLRQV� ,�2 WDEOH RSHUDWLRQV DUH DOVR QHFHVVDU\ DW
RWKHU WLPHV� H�J�� ZKHQ FKDQJHV DUH WR EH PDGH LQ 8QLWV XVHG LQ WKH 3& FRQILJX�
UDWLRQ�

&DXWLRQ $OZD\V FRQILUP WKDW WKH 3URJUDPPLQJ &RQVROH LV LQ 352*5$0 PRGH ZKHQ
WXUQLQJ RQ WKH 3&ZLWK D 3URJUDPPLQJ&RQVROH FRQQHFWHG XQOHVV DQRWKHUPRGH
LV GHVLUHG IRU D VSHFLILF SXUSRVH� ,I WKH 3URJUDPPLQJ &RQVROH LV LQ 581 PRGH
ZKHQ 3& SRZHU LV WXUQHG RQ� DQ\ SURJUDP LQ 3URJUDP0HPRU\ ZLOO EH H[HFXWHG�
SRVVLEO\ FDXVLQJ D 3&�FRQWUROOHG V\VWHP WR EHJLQ RSHUDWLRQ�

7KH IROORZLQJ VHTXHQFH RI RSHUDWLRQV PXVW EH SHUIRUPHG EHIRUH EHJLQQLQJ LQ�
LWLDO SURJUDP LQSXW�

�� �� ���� �� ,QVHUW WKH PRGH NH\ LQWR WKH 3URJUDPPLQJ &RQVROH�
�� 6HW WKH PRGH VZLWFK WR 352*5$0 PRGH� �7KH PRGH NH\ FDQQRW EH UH�

PRYHG ZKLOH VHW WR 352*5$0 PRGH��
�� 7XUQ RQ 3& SRZHU�

1RWH :KHQ ,�2 8QLWV DUH LQVWDOOHG� WXUQ RQ WKRVH 8QLWV DOVR� 7KH 3URJUDP�
PLQJ &RQVROH ZLOO QRW RSHUDWH LI WKHVH 8QLWV DUH QRW WXUQHG RQ�

�� &RQILUP WKDW WKH &38 8QLW·V 32:(5 /(' LV OLW DQG WKH IROORZLQJ GLVSOD\ DS�
SHDUV RQ WKH 3URJUDPPLQJ &RQVROH VFUHHQ� �,I WKH 3& PRGH LV QRW GLV�
SOD\HG� WXUQ RII DQG UHVWDUW WKH SRZHU VXSSO\� ,I WKH $/0�(55 /(' LV OLW RU
IODVKLQJ RU DQ HUURUPHVVDJH LV GLVSOD\HG� FOHDU WKH HUURU WKDW KDV RFFXUUHG��

�352*5$0!
3$66:25'�

3UHSDUDWLRQ IRU 2SHUDWLRQ 6HFWLRQ ���
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�� (QWHU WKH SDVVZRUG� 6HH ����� (QWHULQJ WKH 3DVVZRUG IRU GHWDLOV�
�� &OHDU PHPRU\� 6NLS WKLV VWHS LI WKH SURJUDP GRHV QRW QHHG WR EH FOHDUHG�

6HH ����� &OHDULQJ 0HPRU\ IRU GHWDLOV�

����� (QWHULQJ WKH 3DVVZRUG
7R JDLQ DFFHVV WR WKH3&·V SURJUDPPLQJ IXQFWLRQV� \RXPXVW ILUVW HQWHU WKH SDVV�
ZRUG� 7KH SDVVZRUG SUHYHQWV XQDXWKRUL]HG DFFHVV WR WKH SURJUDP�
7KH 3& SURPSWV \RX IRU D SDVVZRUG ZKHQ 3& SRZHU LV WXUQHG RQ RU� LI 3& SRZHU
LV DOUHDG\ RQ� DIWHU WKH 3URJUDPPLQJ &RQVROH KDV EHHQ FRQQHFWHG WR WKH 3&� 7R
JDLQ DFFHVV WR WKH V\VWHP ZKHQ WKH ´3DVVZRUG�µ PHVVDJH DSSHDUV� SUHVV &/5
DQG WKHQ 02175� 7KHQ SUHVV &/5 WR FOHDU WKH GLVSOD\�
,I WKH 3URJUDPPLQJ &RQVROH LV FRQQHFWHG WR WKH 3& ZKHQ 3& SRZHU LV DOUHDG\
RQ� WKH ILUVW GLVSOD\ EHORZ ZLOO LQGLFDWH WKH PRGH WKH 3& ZDV LQ EHIRUH WKH 3UR�
JUDPPLQJ&RQVROHZDV FRQQHFWHG�(QVXUH WKDW WKH3& LV LQ352*5$0PRGH
EHIRUH \RX HQWHU WKH SDVVZRUG� :KHQ WKH SDVVZRUG LV HQWHUHG� WKH 3& ZLOO
VKLIW WR WKH PRGH VHW RQ WKH PRGH VZLWFK� FDXVLQJ 3& RSHUDWLRQ WR EHJLQ LI WKH
PRGH LV VHW WR 581 RU 021,725� 7KH PRGH FDQ EH FKDQJHG WR 581 RU 021,�
725 ZLWK WKH PRGH VZLWFK DIWHU HQWHULQJ WKH SDVVZRUG�

,QGLFDWHV WKH PRGH VHW E\ WKH PRGH VHOHFWRU VZLWFK�

�352*5$0!
3$66:25'�

�352*5$0! %=

����� %X]]HU
,PPHGLDWHO\ DIWHU WKH SDVVZRUG LV LQSXW RU DQ\WLPH LPPHGLDWHO\ DIWHU WKH PRGH
KDV EHHQ FKDQJHG� 6+,)7 DQG WKHQ WKH � NH\ FDQ EH SUHVVHG WR WXUQ RQ DQG RII
WKH EX]]HU WKDW VRXQGV ZKHQ 3URJUDPPLQJ &RQVROH NH\V DUH SUHVVHG� ,I %= LV
GLVSOD\HG LQ WKH XSSHU ULJKW FRUQHU� WKH EX]]HU LV RSHUDWLYH� ,I %= LV QRW GLVSOD\HG�
WKH EX]]HU LV QRW RSHUDWLYH�
7KLV EX]]HU DOVR ZLOO DOVR VRXQG ZKHQHYHU DQ HUURU RFFXUV GXULQJ 3& RSHUDWLRQ�
%X]]HU RSHUDWLRQ IRU HUURUV LV QRW DIIHFWHG E\ WKH DERYH VHWWLQJ�

3UHSDUDWLRQ IRU 2SHUDWLRQ 6HFWLRQ ���
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����� &OHDULQJ 0HPRU\
8VLQJ WKH0HPRU\ &OHDU RSHUDWLRQ LW LV SRVVLEOH WR FOHDU DOO RU SDUW RI WKH 80DUHD
�5$0 RU ((3520�� DQG WKH ,5� +5� $5� '0� (0 DQG 7& DUHDV� 8QOHVV RWKHU�
ZLVH VSHFLILHG� WKH FOHDU RSHUDWLRQ ZLOO FOHDU DOO RI WKH DERYH PHPRU\ DUHDV� 7KH
80DUHDZLOO QRW EH FOHDUHG LI WKHZULWH�SURWHFW VZLWFK �SLQ � RI WKH&388QLW·V ',3
VZLWFK� LV VHW WR 21�
%HIRUH EHJLQQLQJ WR SURJUDPPLQJ IRU WKH ILUVW WLPH RU ZKHQ LQVWDOOLQJ D QHZ SUR�
JUDP� DOO DUHDV VKRXOG QRUPDOO\ EH FOHDUHG� %HIRUH FOHDULQJ PHPRU\� FKHFN WR
VHH LI D SURJUDP LV DOUHDG\ ORDGHG WKDW \RX QHHG� ,I \RX QHHG WKH SURJUDP� FOHDU
RQO\ WKH PHPRU\ DUHDV WKDW \RX GR QRW QHHG� DQG EH VXUH WR FKHFN WKH H[LVWLQJ
SURJUDP ZLWK WKH SURJUDP FKHFN NH\ VHTXHQFH EHIRUH XVLQJ LW� 7KH FKHFN VH�
TXHQFH LV SURYLGHG ODWHU LQ WKLV VHFWLRQ� )XUWKHU GHEXJJLQJ PHWKRGV DUH SUR�
YLGHG LQ6HFWLRQ �3URJUDP0RQLWRULQJ DQG([HFXWLRQ� 7R FOHDU DOO PHPRU\ DUHDV
SUHVV &/5 XQWLO DOO ]HURV DUH GLVSOD\HG� DQG WKHQ LQSXW WKH NH\VWURNHV JLYHQ LQ
WKH WRS OLQH RI WKH IROORZLQJ NH\ VHTXHQFH� 7KH EUDQFK OLQHV VKRZQ LQ WKH VH�
TXHQFH DUH XVHG RQO\ ZKHQ SHUIRUPLQJ D SDUWLDO PHPRU\ FOHDU� ZKLFK LV GH�
VFULEHG EHORZ�
0HPRU\ FDQ EH FOHDUHG LQ 352*5$0 PRGH RQO\� 7KH IROORZLQJ WDEOH VKRZV
ZKLFK PHPRU\ DUHDV ZLOO EH FOHDUHG IRU WKH � PHPRU\ FOHDULQJ RSHUDWLRQV �DOO
FOHDU� SDUWLDO FOHDU� PHPRU\ FOHDU��

0HPRU\ $UHD $OO FOHDU 3DUWLDO FOHDU 0HPRU\ FOHDU
,�2 ZRUGV &OHDUHG &OHDUHG &OHDUHG
:RUN ZRUGV &OHDUHG ��� &OHDUHG
+5� $5� 7&� '0� IL[HG '0 &OHDUHG &OHDUHG &OHDUHG
([SDQVLRQ '0 &OHDUHG ��� &OHDUHG
(0 &OHDUHG &OHDUHG &OHDUHG
,�2 FRPPHQWV &OHDUHG ��� ���
/DGGHU SURJUDP &OHDUHG &OHDUHG &OHDUHG
80 $OORFDWLRQ LQIRUPDWLRQ &OHDUHG ��� ���

1RWH �� 7KH HUURU KLVWRU\ DUHD �'0 ���� WR '0 ����� ZLOO QRW EH FOHDUHG ZKHQ WKH
'0 DUHD LV FOHDUHG�

�� :KHQ WKH 3& 6HWXS DUHD �'0 ���� WR '0 ���� LQ IL[HG '0� LV FOHDUHG� WKH
VHWWLQJV ZLOO EH UHWXUQHG WR WKHLU IDFWRU\�VHW GHIDXOWV�

�� :KHQ WKH $OO &OHDU RSHUDWLRQ LV H[HFXWHG� WKH ODGGHU SURJUDP DUHD ZLOO EH
DOORFDWHG HQWLUHO\ WR WKH ODGGHU SURJUDP� �7KH H[SDQVLRQ '0 DQG ,�2 FRP�
PHQW DUHDV ZLOO EH VHW WR � .:�� $OVR � DOO (0 EDQNV ZLOO EH FOHDUHG�

$OO &OHDU 7KH NH\ VHTXHQFH IRU DOO FOHDU LV VKRZQ EHORZ�

3UHSDUDWLRQ IRU 2SHUDWLRQ 6HFWLRQ ���
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7KH IROORZLQJ SURFHGXUH LV XVHG WR FOHDU PHPRU\ FRPSOHWHO\�

&RQWLQXH SUHVVLQJ
WKH &/5 NH\ RQFH IRU
HDFK HUURU PHVVDJH
XQWLO ´�����µ DSSHDUV
RQ WKH GLVSOD\

$OO FOHDU

0(025< (55

,�2 9(5 (55

�����

�����0(025< &/5"
+5 &17 '0 (0a

�����0(0 $//&/5"

�����

�����0(0 $//&/5
(1'

3DUWLDO &OHDU ,W LV SRVVLEOH WR UHWDLQ WKH GDWD LQ VSHFLILHG DUHDV RU SDUW RI WKH ODGGHU SURJUDP� 7R
UHWDLQ WKH GDWD LQ WKH +5 DQG $5� 7&� '0� DQG�RU (0 DUHDV� SUHVV WKH DSSURSUL�
DWH NH\ DIWHU HQWHULQJ 5(&�5(6(7� +5 LV SUHVVHG WR GHVLJQDWH ERWK WKH +5 DQG
$5 DUHDV� ,Q RWKHU ZRUGV� VSHFLI\LQJ WKDW +5 LV WR EH UHWDLQHG ZLOO HQVXUH WKDW $5
LV UHWDLQHG DOVR� ,I QRW VSHFLILHG IRU UHWHQWLRQ� ERWK DUHDV ZLOO EH FOHDUHG� &17 LV
XVHG IRU WKH HQWLUH 7& DUHD� 3UHVV 6KLIW �'0 WR VSHFLI\ WKH (0DUHD� 7KH GLVSOD\
ZLOO VKRZ WKRVH DUHDV WKDW ZLOO EH FOHDUHG�
,W LV SRVVLEOH WR UHWDLQ VRPH (0 EDQNV DQG FOHDU RWKHUV� 6HH WKH H[SODQDWLRQ XQ�
GHU WKH KHDGLQJ ´&OHDULQJ 6HOHFWHG (0 %DQNVµ RQ SDJH ���
,W LV DOVR SRVVLEOH WR UHWDLQ D SRUWLRQ RI WKH ODGGHU SURJUDP IURP WKH EHJLQQLQJ WR D
VSHFLILHG DGGUHVV� $IWHU GHVLJQDWLQJ WKH GDWD DUHDV WR EH UHWDLQHG� VSHFLI\ WKH
ILUVW SURJUDP DGGUHVV WR EH FOHDUHG� )RU H[DPSOH� WR OHDYH DGGUHVVHV ����� WR
����� XQWRXFKHG� EXW WR FOHDU DGGUHVVHV IURP ����� WR WKH HQG RI 3URJUDP
0HPRU\� LQSXW ������
7KH NH\ VHTXHQFH IRU D SDUWLDO PHPRU\ FOHDU LV VKRZQ EHORZ�

3URJUDP 0HPRU\ FOHDUHG
IURP GHVLJQDWHG DGGUHVV�

5HWDLQHG LI SUHVVHG

%RWK $5 DQG +5 DUHDV

(0 DUHD

7& DUHD

'0 DUHD

3UHSDUDWLRQ IRU 2SHUDWLRQ 6HFWLRQ ���



��

7R OHDYH WKH 7& DUHD XQFOHDUHG DQG UHWDLQ 3URJUDP 0HPRU\ DGGUHVVHV �����
WKURXJK ������ LQSXW DV IROORZV�

�����

�����

�����

�����0(025< &/5"
+5 &17 '0 (0a

�����0(025< &/5"
+5 '0 (0a

�����0(025< &/5"
+5 '0 (0a

�����0(025< &/5
(1' +5 '0 (0

&OHDULQJ 6HOHFWHG (0 %DQNV :KHQ D SDUWLDO PHPRU\ FOHDU RSHUDWLRQ LV EHLQJ SHUIRUPHG� VSHFLILF EDQNV FDQ
EH VHOHFWHG IRU FOHDULQJ UDWKHU WKDQ VHOHFWLQJ WKH HQWLUH (0 DUHD� ,Q WKH IROORZLQJ
H[DPSOH� (0 EDQNV � DQG � DUH VHOHFWHG IRU FOHDULQJ�

7KH 3URJUDPPLQJ &RQVROH ZLOO GLVSOD\ WKH IROORZLQJ VFUHHQV�

�����

�����

�����

�����0(025< &/5"
+5 &17 '0 (0

����� (0 &/5 "
���

����� (0 &/5 "
� �

����� (0 &/5 (1'
� �

0HPRU\ &OHDU 7KH PHPRU\ FOHDU RSHUDWLRQ FOHDUV DOO PHPRU\ DUHDV H[FHSW WKH ,�2 FRPPHQWV
DQG 80 $OORFDWLRQ LQIRUPDWLRQ�

3UHSDUDWLRQ IRU 2SHUDWLRQ 6HFWLRQ ���
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7KH 3URJUDPPLQJ &RQVROH ZLOO GLVSOD\ WKH IROORZLQJ VFUHHQV�

�����

�����

�����

�����0(025< &/5"
+5 &17 '0 (0a

�����0(025< &/5
(1'

1RWH :KHQ WKH ZULWH�SURWHFW VZLWFK �SLQ � RI WKH &38 8QLW·V ',3 VZLWFK� LV VHW WR 21
WKH 80 DUHD �IURP '0 ���� WKURXJK WKH ODGGHU SURJUDP� ZLOO QRW EH FOHDUHG�
2WKHU GDWD DUHDV� VXFK DV +5� $5� &17� DQG '0 IURP '0 ���� WR '0 ���� ZLOO
EH FOHDUHG�

����� 5HJLVWHULQJ WKH ,�2 7DEOH
7KH ,�2 7DEOH 5HJLVWUDWLRQ RSHUDWLRQ UHFRUGV WKH W\SHV RI ,�2 8QLWV FRQWUROOHG E\
WKH 3& DQG WKH 5DFN ORFDWLRQV RI WKH ,�2 8QLWV� ,W DOVR FOHDUV DOO ,�2 ELWV�
,W LV QRW DEVROXWHO\ QHFHVVDU\ WR UHJLVWHU WKH ,�2 WDEOH ZLWK D &���+;�+*�+(�
:KHQ WKH ,�2 WDEOH KDV QRW EHHQ UHJLVWHUHG� WKH 3&ZLOO RSHUDWH DFFRUGLQJ WR WKH
,�2 8QLWV PRXQWHG ZKHQ SRZHU LV DSSOLHG� 7KH ,�2 YHULILFDWLRQ�VHWWLQJ HUURU ZLOO
QRW RFFXU�
,W LV QHFHVVDU\ WR UHJLVWHU WKH ,�2 WDEOH LI ,�2 8QLWV DUH FKDQJHG� RWKHUZLVH DQ ,�2
YHULILFDWLRQ HUURU PHVVDJH� ´,�2 9(5 (55µ RU ´,�2 6(7 (5525µ� ZLOO DSSHDU
ZKHQ VWDUWLQJ SURJUDPPLQJ RSHUDWLRQV�
,�2 7DEOH 5HJLVWUDWLRQ FDQ EH SHUIRUPHG RQO\ LQ 352*5$0PRGHZLWK WKHZULWH�
SURWHFWLRQ VZLWFK �SLQ � RI WKH &38 8QLW·V ',3 VZLWFK� VHW WR 2))
�2)) ´:5,7(µ��

.H\ 6HTXHQFH

3UHSDUDWLRQ IRU 2SHUDWLRQ 6HFWLRQ ���
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,QLWLDO ,�2 7DEOH 5HJLVWUDWLRQ

5HJLVWHU ,�2 WDEOH

�����

�����
)81 �""�

�����,27%/ "
"�"8 

�����,27%/ :5,7
""""

�����,27%/ :5,7
����

�����,27%/ :5,7
2.

����� &OHDULQJ (UURU 0HVVDJHV
$IWHU WKH ,�2 WDEOH KDV EHHQ UHJLVWHUHG� DQ\ HUURUPHVVDJHV UHFRUGHG LQPHPRU\
VKRXOG EH FOHDUHG� ,W LV DVVXPHG KHUH WKDW WKH FDXVHV RI DQ\ RI WKH HUURUV IRU
ZKLFK HUURU PHVVDJHV DSSHDU KDYH DOUHDG\ EHHQ WDNHQ FDUH RI� ,I WKH EHHSHU
VRXQGV ZKHQ DQ DWWHPSW LV PDGH WR FOHDU DQ HUURU PHVVDJH� HOLPLQDWH WKH FDXVH
RI WKH HUURU� DQG WKHQ FOHDU WKH HUURU PHVVDJH �UHIHU WR 6HFWLRQ � 7URXEOHVKRRW�
LQJ��

7R GLVSOD\ DQ\ UHFRUGHG HUURU PHVVDJHV� SUHVV &/5� )81� DQG WKHQ 02175�
7KH ILUVW PHVVDJH ZLOO DSSHDU� 3UHVVLQJ 02175 DJDLQ ZLOO FOHDU WKH SUHVHQW
PHVVDJH DQG GLVSOD\ WKH QH[W HUURU PHVVDJH� &RQWLQXH SUHVVLQJ 02175 XQWLO
DOO PHVVDJHV KDYH EHHQ FOHDUHG�

$OWKRXJK HUURU PHVVDJHV IRU IDWDO HUURUV FDQ EH DFFHVVHG LQ DQ\PRGH� WKH\ FDQ
EH FOHDUHG RQO\ LQ 352*5$0 PRGH�

.H\ 6HTXHQFH

����� 9HULI\LQJ WKH ,�2 7DEOH
7KH ,�2 7DEOH 9HULILFDWLRQ RSHUDWLRQ LV XVHG WR FKHFN WKH ,�2 WDEOH UHJLVWHUHG LQ
PHPRU\ WR VHH LI LW PDWFKHV WKH DFWXDO VHTXHQFH RI ,�2 8QLWV PRXQWHG� 7KH ILUVW
LQFRQVLVWHQF\ GLVFRYHUHG ZLOO EH GLVSOD\HG DV VKRZQ EHORZ� (YHU\ VXEVHTXHQW
SUHVVLQJ RI 9(5 GLVSOD\V WKH QH[W LQFRQVLVWHQF\�

1RWH 7KLV RSHUDWLRQ FDQ EH H[HFXWHG RQO\ ZKHQ WKH ,�2 WDEOH KDV EHHQ UHJLVWHUHG�

.H\ 6HTXHQFH

3UHSDUDWLRQ IRU 2SHUDWLRQ 6HFWLRQ ���
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([DPSOH

�1R HUURUV�

�$ YHULILFDWLRQ HUURU RFFXUUHG�

$FWXDO ,�2 ZRUGV

5HJLVWHUHG ,�2 WDEOH ZRUGV

,�2 VORW QXPEHU

5DFN QXPEHU

�����

�����
)81 �""�

�����,27%/ "
"�"8 

�����,27%/ &+.
2.

�����,27%/ &+.
���8 2 ,

0HDQLQJ RI 'LVSOD\V 7KH IROORZLQJ GLVSOD\ LQGLFDWHV D &���� &����+� RU &����+ DQG &���+�
&���+6� RU &���+;�+*�+( KDYH WKH VDPH XQLW QXPEHU RQ D5HPRWH ,�26ODYH
5DFN�

�����,�27%/ &+.
�8 ����

7KH IROORZLQJ GLVSOD\ LQGLFDWHV D GXSOLFDWLRQ LQ 2SWLFDO ,�2 8QLW XQLW QXPEHUV�

,QGLFDWHV GXSOLFDWLRQ

�����,�27%/ &+.
�+8 5�, 5�:

3UHSDUDWLRQ IRU 2SHUDWLRQ 6HFWLRQ ���
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����� 5HDGLQJ WKH ,�2 7DEOH
7KH ,�2 7DEOH 5HDG RSHUDWLRQ LV XVHG WR DFFHVV WKH ,�2 WDEOH WKDW LV FXUUHQWO\
UHJLVWHUHG LQ WKH &38 8QLW PHPRU\� 7KLV RSHUDWLRQ FDQ EH SHUIRUPHG LQ DQ\ 3&
PRGH�

.H\ 6HTXHQFH

>� WR �@ >� WR �@

5DFN
QXPEHU

8QLW
QXPEHU

3UHVV WKH (;7 NH\ WR VHOHFW 5HPRWH
,�2 6ODYH 5DFNV RU 2SWLFDO ,�2 8QLWV�

�����

�����
)81 �""�

�����,27%/ "
"�"8 

�0DLQ 5DFN�

�����,27%/ "
��"8 

�����,27%/ "
���8 

�����,27%/ 5($'
���8 L ���

�����,27%/ 5($'
���8 R ���

�����,27%/ 5($'
���8 L ���

�����,27%/ "
5""�"8 

�����,27%/ "
�""/8 

�6ODYH 5DFN 8QLWV�

�2SWLFDO ,�2 8QLW�

�����,27%/ "
"�"8 

�0DLQ 5DFN�

([DPSOH

3UHSDUDWLRQ IRU 2SHUDWLRQ 6HFWLRQ ���



���

0HDQLQJ RI 'LVSOD\V
,�2 8QLW 'HVLJQDWLRQV IRU 'LVSOD\V
�VHH ,�2 8QLWV 0RXQWHG LQ 5HPRWH 6ODYH 5DFNV� SDJH ����

1R� RI SRLQWV

��

��

��

,QSXW 8QLW 2XWSXW 8QLW

&���� ����+�&����+ ,�2 8QLWV

1R� RI SRLQWV

�

��

,QSXW 8QLW 2XWSXW 8QLW

2 2 2 2

2 2  

2   ,   
, ,  

, , , ,

L�� 
L L   R R  

R   

&���+� &���+6 ,�2 8QLWV

1RWH� �*� LV L IRU QRQ�IDWDO HUURUV RU )B

,�2 ZRUG QXPEHU

,�2 W\SH� L� �LQSXW�� R� �RXWSXW�

8QLW QXPEHU �� WR ��

5DFN QXPEHU �� WR ��

�����,27%/ 5($'
�8  

�����,27%/ 5($'
�8 

,17� RU ,17��
0RXQWHG WR &38 8QLW RU ([SDQVLRQ ,�2
5DFN�

8QLW QXPEHU �� WR )�

,QGLFDWHV 6SHFLDO ,�2 8QLW

�����,27%/ 5($'
�8 �

%ODQN� 8QLW � H[FOXVLYHO\
:� 8QLW � H[FOXVLYHO\

6SHFLDO ,�2
8QLW W\SH�

&� +LJK�VSHHG &RXQWHU
1� 3RVLWLRQ &RQWURO 8QLW
$� 2WKHU

5HPRWH ,�2
0DVWHU QR� �� RU ��

�����,27%/ 5($'
�8 507

,�2 8QLWV

,QWHUUXSW ,QSXW 8QLWV

6SHFLDO ,�2 8QLWV

5HPRWH ,�2 0DVWHU 8QLWV

3UHSDUDWLRQ IRU 2SHUDWLRQ 6HFWLRQ ���



���

,�2 ZRUG QXPEHU

,�2 W\SH� ,� 2
L� R �VHH WDEOHV RQ SUHYLRXV SDJH�

8QLW QXPEHU �� WR ��

5HPRWH ,�2 6ODYH 8QLW QXPEHU �� WR ��

5HPRWH ,�2 0DVWHU 8QLW QXPEHU �� RU ��

,QGLFDWHV D 5HPRWH ,�2 5DFN

�����,27%/ 5($'
5�8  

8QLW QXPEHU �� WR )�

,QGLFDWHV *URXS�� +,JK�GHQVLW\ ,�2 8QLW

�����,27%/ 5($'
�8 �

�� � ZRUGV ��� SRLQWV�
�� � ZRUGV ��� SRLQWV�

,� ,QSXW 8QLW
2� 2XWSXW 8QLW

,�2 ZRUG QXPEHU ���� WR ����

,�2 W\SH� , �LQSXW�� 2 �RXWSXW�� RU
: �LQSXW�RXWSXW�

5HPRWH ,�2 0DVWHU 8QLW QXPEHU �� WR ��

:RUG �+� OHIWPRVW � ELWV� /� ULJKWPRVW � ELWV�

�����,27%/ 5($'
�+8 5�

����� &OHDULQJ WKH ,�2 7DEOH
7KH ,�2 7DEOH &OHDU RSHUDWLRQ LV XVHG WR GHOHWH WKH FRQWHQWV RI WKH ,�2 WDEOH WKDW
LV FXUUHQWO\ UHJLVWHUHG LQ WKH &38 8QLW PHPRU\� 7KH 3& ZLOO EH VHW IRU RSHUDWLRQ
EDVHG RQ WKH ,�2 8QLWV PRXQWHG ZKHQ WKH ,�2 7DEOH &OHDU RSHUDWLRQ LV SHU�
IRUPHG�
7KH ,�2 7DEOH &OHDU RSHUDWLRQ ZLOO UHVHW DOO 6SHFLDO ,�2 8QLWV DQG /LQN 8QLWV
PRXQWHG DW WKH WLPH� 'R QRW SHUIRUP WKH ,�2 7DEOH &OHDU RSHUDWLRQ ZKHQ D +RVW
/LQN 8QLW� 3& /LQN 8QLW� 5HPRWH ,�20DVWHU 8QLW� +LJK�VSHHG&RXQWHU 8QLW� 3RVL�
WLRQ &RQWURO 8QLW� RU RWKHU 6SHFLDO ,�2 8QLW LV LQ RSHUDWLRQ�

1RWH 7KLV RSHUDWLRQ FDQ EH SHUIRUPHG RQO\ LQ 352*5$0PRGHZLWK WKHZULWH�SURWHF�
WLRQ VZLWFK �SLQ � RI WKH &38 8QLW·V ',3 VZLWFK� VHW WR 2)) �2)) ´:5,7(µ��

5HPRWH ,�2 6ODYH 5DFNV

*URXS�� +,JK�GHQVLW\ ,�2
8QLWV

2SWLFDO ,�2 8QLWV DQG
5HPRWH 7HUPLQDOV

3UHSDUDWLRQ IRU 2SHUDWLRQ 6HFWLRQ ���
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.H\ 6HTXHQFH

�����

�����
)81 �""�

�����,27%/
"�"8 

�����,27%/ &$1&
""""

�����,27%/ &$1&
����

�����,27%/ &$1&
2.

�����,27%/ :5,7
""""

����� 6<60$& 1(7 /LQN 7DEOH 7UDQVIHU
7KH 6<60$& 1(7 /LQN 7DEOH 7UDQVIHU RSHUDWLRQ WUDQVIHUV D FRS\ RI WKH 6<6�
0$&1(7 /LQN 'DWD /LQN WDEOH WR WKH 80$UHD SURJUDPPHPRU\� 7KLV DOORZV WKH
XVHU SURJUDP DQG 6<60$& 1(7 /LQN WDEOH WR EH ZULWWHQ LQWR (3520 WRJHWKHU�
7KH GDWD OLQN WDEOH PXVW EH FUHDWHG ZLWK WKH 6<60$& 6XSSRUW 6RIWZDUH DQG
WUDQVIHUUHG WR WKH 3& EHIRUH FRS\LQJ WKH WDEOH WR SURJUDP PHPRU\�

7KH GDWD OLQN WDEOH LV VWRUHG LQ 5$0 ZKHQ LW LV WUDQVIHUUHG WR WKH 3& IURP WKH
6<60$& 6XSSRUW 6RIWZDUH� VR WKH WDEOH ZLOO EH ORVW LI WKH &38 8QLW·V EDFNXS
EDWWHU\ GLHV� 7R SUHYHQW WKLV ORVV� ZH UHFRPPHQG FRQYHUWLQJ WKH SURJUDP �ZLWK
WKH GDWD OLQN WDEOH� WR (3520 RU VWRULQJ WKH SURJUDP LQ DQ ((3520 0HPRU\
&DVVHWWH�

1RWH :KHQ SRZHU LV DSSOLHG WR D 3& ZKLFK KDV D FRS\ RI D 6<60$& 1(7 /LQN WDEOH
VWRUHG LQ LWV SURJUDP PHPRU\� WKH 6<60$& 1(7 /LQN WDEOH RI WKH &38 8QLW ZLOO
EH RYHUZULWWHQ� &KDQJHV PDGH LQ WKH 6<60$& 1(7 /LQN WDEOH GR QRW DIIHFW WKH
FRS\ RI WKH 6<60$& 1(7 /LQN WDEOH LQ SURJUDP PHPRU\� 6<60$& 1(7 /LQN
7DEOH 7UDQVIHU PXVW EH UHSHDWHG WR FKDQJH WKH FRS\ LQ SURJUDP PHPRU\�

7KH 6<60$& 1(7 /LQN 7DEOH 7UDQVIHU RSHUDWLRQ ZLOO QRW ZRUN LI�

� 7KH0HPRU\ 8QLW LV QRW 5$0 RU ((3520� RU WKH ZULWH SURWHFW VZLWFK LV QRW VHW
WR ZULWH�

� 7KHUH LVQ·W DQ (1'����� LQVWUXFWLRQ�

� 7KH FRQWHQWV RI SURJUDP PHPRU\ H[FHHGV ���� .:� 7KH SURJUDP FDSDFLW\ LV
UHGXFHG ZKHQPHPRU\ LV DOORFDWHG WR H[SDQVLRQ '0 RU WKH ,�2 FRPPHQW DUHD�
$ERXW ��� .:RI SURJUDPPHPRU\ EH\RQG WKH (1'����� LQVWUXFWLRQ DUH QHHG�
HG WR VWRUH WKH GDWD OLQN WDEOH�

6<60$& 1(7 /LQN WDEOH WUDQVIHU FDQ RQO\ EH GRQH LQ 352*5$0 PRGH�

([DPSOH

3UHSDUDWLRQ IRU 2SHUDWLRQ 6HFWLRQ ���
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.H\ 6HTXHQFH

�����/,1. 7%/a80
�6<60$&�1(7�""""

�����/,1. 7%/a80
2.

�����/,1. 7%/a80
�6<60$&�1(7�����

�����/,1. 7%/a80
',6$%/('

7KH IROORZLQJ LQGLFDWHV WKDW WKH
,�2 WDEOH FDQQRW EH WUDQVIHUUHG�

�����

�����
)81�""�

([DPSOH

3UHSDUDWLRQ IRU 2SHUDWLRQ 6HFWLRQ ���
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��� ,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP
2QFH D SURJUDP LV ZULWWHQ LQ PQHPRQLF FRGH� LW FDQ EH LQSXW GLUHFWO\ LQWR WKH 3&
IURP D 3URJUDPPLQJ &RQVROH� 0QHPRQLF FRGH LV NH\HG LQWR 3URJUDP 0HPRU\
DGGUHVVHV IURP WKH 3URJUDPPLQJ &RQVROH� &KHFNLQJ WKH SURJUDP LQYROYHV D
V\QWD[ FKHFN WR VHH WKDW WKH SURJUDPKDV EHHQZULWWHQ DFFRUGLQJ WR V\QWD[ UXOHV�
2QFH V\QWD[ HUURUV DUH FRUUHFWHG� D WULDO H[HFXWLRQ FDQ EHJLQ DQG� ILQDOO\� FRUUHF�
WLRQ XQGHU DFWXDO RSHUDWLQJ FRQGLWLRQV FDQ EH PDGH�
7KH RSHUDWLRQV UHTXLUHG WR LQSXW D SURJUDP DUH H[SODLQHG EHORZ� 2SHUDWLRQV WR
PRGLI\ SURJUDPV WKDW DOUHDG\ H[LVW LQ PHPRU\ DUH DOVR SURYLGHG LQ WKLV VHFWLRQ�
DV ZHOO DV WKH SURFHGXUH WR REWDLQ WKH FXUUHQW F\FOH WLPH�
%HIRUH VWDUWLQJ WR LQSXW D SURJUDP� FKHFN WR VHH ZKHWKHU WKHUH LV D SURJUDP DO�
UHDG\ ORDGHG� ,I WKHUH LV D SURJUDP ORDGHG WKDW \RX GR QRW QHHG� FOHDU LW ILUVW XVLQJ
WKH SURJUDP PHPRU\ FOHDU NH\ VHTXHQFH� WKHQ LQSXW WKH QHZ SURJUDP� ,I \RX
QHHG WKH SUHYLRXV SURJUDP� EH VXUH WR FKHFN LW ZLWK WKH SURJUDP FKHFN NH\ VH�
TXHQFH DQG FRUUHFW LW DV UHTXLUHG� )XUWKHU GHEXJJLQJ PHWKRGV DUH SURYLGHG LQ
6HFWLRQ � 3URJUDP 0RQLWRULQJ DQG ([HFXWLRQ�

����� 6HWWLQJ DQG 5HDGLQJ IURP 3URJUDP 0HPRU\ $GGUHVV
:KHQ LQSXWWLQJ D SURJUDP IRU WKH ILUVW WLPH� LW LV JHQHUDOO\ ZULWWHQ WR 3URJUDP
0HPRU\ VWDUWLQJ IURP DGGUHVV ������ %HFDXVH WKLV DGGUHVV DSSHDUV ZKHQ WKH
GLVSOD\ LV FOHDUHG� LW LV QRW QHFHVVDU\ WR VSHFLI\ LW�
:KHQ LQSXWWLQJ D SURJUDP VWDUWLQJ IURP RWKHU WKDQ ����� RU WR UHDG RU PRGLI\ D
SURJUDP WKDW DOUHDG\ H[LVWV LQPHPRU\� WKH GHVLUHG DGGUHVVPXVW EH GHVLJQDWHG�
7R GHVLJQDWH DQ DGGUHVV� SUHVV &/5 DQG WKHQ LQSXW WKH GHVLUHG DGGUHVV� /HDG�
LQJ ]HURV RI WKH DGGUHVV QHHG QRW EH LQSXW� L�H�� ZKHQ VSHFLI\LQJ DQ DGGUHVV VXFK
DV ����� \RX QHHG WR HQWHU RQO\ ��� 7KH FRQWHQWV RI WKH GHVLJQDWHG DGGUHVV ZLOO
QRW EH GLVSOD\HG XQWLO WKH GRZQ NH\ LV SUHVVHG�
2QFH WKH GRZQ NH\ KDV EHHQ SUHVVHG WR GLVSOD\ WKH FRQWHQWV RI WKH GHVLJQDWHG
DGGUHVV� WKH XS DQG GRZQ NH\V FDQ EH XVHG WR VFUROO WKURXJK 3URJUDP0HPRU\�
(DFK WLPH RQH RI WKHVH NH\V LV SUHVVHG� WKH QH[W RU SUHYLRXV ZRUG LQ 3URJUDP
0HPRU\ ZLOO EH GLVSOD\HG�
,I 3URJUDP 0HPRU\ LV UHDG LQ 581 RU 021,725 PRGH� WKH 21�2)) VWDWXV RI
DQ\ GLVSOD\HG ELW ZLOO DOVR EH VKRZQ�

.H\ 6HTXHQFH

,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP 6HFWLRQ ���
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,I WKH IROORZLQJ PQHPRQLF FRGH KDV DOUHDG\ EHHQ LQSXW LQWR 3URJUDP 0HPRU\�
WKH NH\ LQSXWV EHORZ ZRXOG SURGXFH WKH GLVSOD\V VKRZQ�

�����

�����

�����5($' 2))
/' �����

�����5($' 21
$1' �����

�����5($' 2))
7,0 ���

�����
7,0 �����

�����5($' 21
/' �����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� $1' �����

����� 7,0 ���

�����

����� /' �����

����� (QWHULQJ DQG (GLWLQJ 3URJUDPV
3URJUDPV FDQ EH HQWHUHG DQG HGLWHG RQO\ LQ 352*5$0 PRGH ZLWK WKH ZULWH�
SURWHFW VZLWFK �SLQ � RI WKH &38 8QLW·V ',3 VZLWFK� VHW WR 2)) �2)) ´:5,7(µ��

7KH VDPH SURFHGXUH LV XVHG WR HLWKHU LQSXW D SURJUDP IRU WKH ILUVW WLPH RU WR HGLW D
SURJUDP WKDW DOUHDG\ H[LVWV� ,Q HLWKHU FDVH� WKH FXUUHQW FRQWHQWV RI 3URJUDP
0HPRU\ LV RYHUZULWWHQ� L�H�� LI WKHUH LV QR SUHYLRXV SURJUDP� WKH 123����� LQ�
VWUXFWLRQ� ZKLFK ZLOO EH ZULWWHQ DW HYHU\ DGGUHVV� ZLOO EH RYHUZULWWHQ�

7R HQWHU D SURJUDP� LQSXW WKHPQHPRQLF FRGH WKDW ZDV SURGXFHG IURP WKH ODGGHU
GLDJUDP VWHS�E\�VWHS� HQVXULQJ WKDW WKH FRUUHFW DGGUHVV LV VHW EHIRUH VWDUWLQJ�
2QFH WKH FRUUHFW DGGUHVV LV GLVSOD\HG� HQWHU WKH ILUVW LQVWUXFWLRQ ZRUG DQG SUHVV
:5,7(� 1H[W� HQWHU WKH UHTXLUHG RSHUDQGV� SUHVVLQJ :5,7( DIWHU HDFK� L�H��
:5,7( LV SUHVVHG DW WKH HQG RI HDFK OLQH RI WKHPQHPRQLF FRGH�:KHQ:5,7( LV
SUHVVHG DW WKH HQG RI HDFK OLQH� WKH GHVLJQDWHG LQVWUXFWLRQ RU RSHUDQG LV HQWHUHG
DQG WKH QH[W GLVSOD\ZLOO DSSHDU� ,I WKH LQVWUXFWLRQ UHTXLUHV WZR RUPRUHZRUGV� WKH
QH[W GLVSOD\ ZLOO LQGLFDWH WKH QH[W RSHUDQG UHTXLUHG DQG SURYLGH D GHIDXOW YDOXH
IRU LW� ,I WKH LQVWUXFWLRQ UHTXLUHV RQO\ RQHZRUG� WKH QH[W DGGUHVVZLOO EH GLVSOD\HG�
&RQWLQXH LQSXWWLQJ HDFK OLQH RI WKH PQHPRQLF FRGH XQWLO WKH HQWLUH SURJUDP KDV
EHHQ HQWHUHG�

:KHQ LQSXWWLQJ QXPHULF YDOXHV IRU RSHUDQGV� LW LV QRW QHFHVVDU\ WR LQSXW OHDGLQJ
]HURV� /HDGLQJ ]HURV DUH UHTXLUHG RQO\ ZKHQ LQSXWWLQJ IXQFWLRQ FRGHV �VHH EH�
ORZ�� :KHQ GHVLJQDWLQJ RSHUDQGV� EH VXUH WR GHVLJQDWH WKH GDWD DUHD IRU DOO EXW
,5 DQG65DGGUHVVHV E\ SUHVVLQJ WKH FRUUHVSRQGLQJ GDWD DUHD NH\� DQG WR GHVLJ�
QDWH HDFK FRQVWDQW E\ SUHVVLQJ &217��� &217�� LV QRW UHTXLUHG IRU FRXQWHU RU
WLPHU 69V �VHH EHORZ�� 7KH $5 DUHD LV GHVLJQDWHG E\ SUHVVLQJ 6+,)7 DQG WKHQ
+5� 7& QXPEHUV DV ELW RSHUDQGV �L�H�� FRPSOHWLRQ IODJV� DUH GHVLJQDWHG E\
SUHVVLQJ HLWKHU 7,0 RU &17 EHIRUH WKH DGGUHVV� GHSHQGLQJ RQ ZKHWKHU WKH 7&
QXPEHU KDV EHHQ XVHG WR GHILQH D WLPHU RU D FRXQWHU� 7R GHVLJQDWH DQ LQGLUHFW
'0 DGGUHVV� SUHVV &+�* EHIRUH WKH DGGUHVV �SUHVVLQJ '0 LV QRW QHFHVVDU\ IRU
DQ LQGLUHFW '0 DGGUHVV��

([DPSOH

,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP 6HFWLRQ ���
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���

7KH 69 �VHW YDOXH� IRU D WLPHU RU FRXQWHU LV JHQHUDOO\ HQWHUHG DV D FRQVWDQW� DO�
WKRXJK LQSXWWLQJ WKH DGGUHVV RI D ZRUG WKDW KROGV WKH 69 LV DOVR SRVVLEOH� :KHQ
LQSXWWLQJ DQ 69 DV D FRQVWDQW� &217�� LV QRW UHTXLUHG� MXVW LQSXW WKH QXPHULF
YDOXH DQG SUHVV :5,7(� 7R GHVLJQDWH D ZRUG� SUHVV &/5 DQG WKHQ LQSXW WKH
ZRUG DGGUHVV DV GHVFULEHG DERYH�

'HVLJQDWLQJ ,QVWUXFWLRQV 7KHPRVW EDVLF LQVWUXFWLRQV DUH LQSXW XVLQJ WKH 3URJUDPPLQJ &RQVROH NH\V SUR�
YLGHG IRU WKHP� $OO RWKHU LQVWUXFWLRQV DUH HQWHUHG XVLQJ IXQFWLRQ FRGHV� 7KHVH
IXQFWLRQ FRGHV DUH DOZD\V ZULWWHQ DIWHU WKH LQVWUXFWLRQ·V PQHPRQLF� ,I QR IXQFWLRQ
FRGH LV JLYHQ� WKHUH VKRXOG EH D 3URJUDPPLQJ &RQVROH NH\ IRU WKDW LQVWUXFWLRQ�
7R GHVLJQDWH WKH GLIIHUHQWLDWHG IRUP RI DQ LQVWUXFWLRQ� SUHVV 127 DIWHU WKH IXQF�
WLRQ FRGH�
7R LQSXW DQ LQVWUXFWLRQ XVLQJ D IXQFWLRQ FRGH� VHW WKH DGGUHVV� SUHVV )81� LQSXW
WKH IXQFWLRQ FRGH LQFOXGLQJ DQ\ OHDGLQJ ]HURV� SUHVV 127 LI WKH GLIIHUHQWLDWHG
IRUP RI WKH LQVWUXFWLRQ LV GHVLUHG� LQSXW DQ\ ELW RSHUDQGV RU GHILQHUV UHTXLUHG IRU
WKH LQVWUXFWLRQ� DQG WKHQ SUHVV :5,7(�

&DXWLRQ (QWHU IXQFWLRQ FRGHV ZLWK FDUH DQG EH VXUH WR SUHVV 6+,)7 ZKHQ UHTXLUHG�

.H\ 6HTXHQFH

>$GGUHVV GLVSOD\HG@ >,QVWUXFWLRQ ZRUG@ >2SHUDQG@

,QSXWWLQJ 69 IRU &RXQWHUV
DQG 7LPHUV

,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP 6HFWLRQ ���
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([DPSOH 7KH IROORZLQJ SURJUDP FDQ EH HQWHUHG XVLQJ WKH NH\ LQSXWV VKRZQ EHORZ� 'LV�
SOD\V ZLOO DSSHDU DV LQGLFDWHG�

�����

�����

�����
/' �����

�����5($'
123 �����

�����
7,0 ���

����� 7,0 '$7$
�����

����� 7,0
�����

�����5($'
123 �����

�����
)81 �""�

�����
7,0+ ����� ���

����� 7,0+ '$7$
�����

����� 7,0+
�����

�����5($'
123 �����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 7,0 ���

�����

����� 7,0+����� ���

�����

,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP 6HFWLRQ ���



���

(UURU 0HVVDJHV 7KH IROORZLQJ HUURU PHVVDJHV PD\ DSSHDU ZKHQ LQSXWWLQJ D SURJUDP� &RUUHFW
WKH HUURU DV LQGLFDWHG DQG FRQWLQXH ZLWK WKH LQSXW RSHUDWLRQ� 7KH DVWHULVNV LQ WKH
GLVSOD\V VKRZQ EHORZ ZLOO EH UHSODFHG ZLWK QXPHULF GDWD� QRUPDOO\ DQ DGGUHVV�
LQ WKH DFWXDO GLVSOD\�

0HVVDJH &DXVH DQG FRUUHFWLRQ
5(3/ 520 $Q DWWHPSW ZDV PDGH WR ZULWH WR ZULWH�SURWHFWHG 5$0 RU ((3520� (QVXUH WKDW WKH

ZULWH�SURWHFW VZLWFK LV VHW WR 2))�
352* 29(5 7KH LQVWUXFWLRQ DW WKH ODVW DGGUHVV LQ PHPRU\ LV QRW 123������ (UDVH DOO XQQHFHVVDU\

LQVWUXFWLRQV DW WKH HQG RI WKH SURJUDP�
$''5 29(5 $Q DGGUHVV ZDV VHW WKDW LV ODUJHU WKDQ WKH KLJKHVW PHPRU\ DGGUHVV LQ WKH 80 DUHD�

,QSXW D VPDOOHU DGGUHVV
6(7'$7$ (55 'DWD KDV EHHQ LQSXW LQ WKH ZURQJ IRUPDW RU EH\RQG GHILQHG OLPLWV� H�J�� D KH[DGHFLPDO

YDOXH KDV EHHQ LQSXW IRU %&'� 5H�HQWHU WKH GDWD� 7KLV HUURU ZLOO JHQHUDWH D )$/6 ��
HUURU�

,�2 12� (55 $ GDWD DUHD DGGUHVV KDV EHHQ GHVLJQDWHG WKDW H[FHHGV WKH OLPLW RI WKH GDWD DUHD� H�J��
DQ DGGUHVV LV WRR ODUJH� &RQILUP WKH UHTXLUHPHQWV IRU WKH LQVWUXFWLRQ DQG UH�HQWHU WKH
DGGUHVV�

����� &KHFNLQJ WKH 3URJUDP
2QFH D SURJUDP KDV EHHQ HQWHUHG� WKH V\QWD[ VKRXOG EH FKHFNHG WR YHULI\ WKDW
QR SURJUDPPLQJ UXOHV KDYH EHHQ YLRODWHG� 7KLV FKHFN VKRXOG DOVR EH SHUIRUPHG
LI WKH SURJUDP KDV EHHQ FKDQJHG LQ DQ\ ZD\ WKDW PLJKW FUHDWH D V\QWD[ HUURU�

7R FKHFN WKH SURJUDP� LQSXW WKH NH\ VHTXHQFH VKRZQ EHORZ� 7KH QXPEHUV LQGL�
FDWH WKH GHVLUHG FKHFN OHYHO �VHH EHORZ�� :KHQ WKH FKHFN OHYHO LV HQWHUHG� WKH
SURJUDP FKHFN ZLOO VWDUW� ,I DQ HUURU LV GLVFRYHUHG� WKH FKHFN ZLOO VWRS DQG D GLV�
SOD\ LQGLFDWLQJ WKH HUURU ZLOO DSSHDU� 3UHVV 65&+ WR FRQWLQXH WKH FKHFN� ,I DQ HU�
URU LV QRW IRXQG� WKH SURJUDPZLOO EH FKHFNHG WKURXJK WR WKH ILUVW (1'������ ZLWK D
GLVSOD\ LQGLFDWLQJ ZKHQ HDFK �� LQVWUXFWLRQV KDYH EHHQ FKHFNHG �H�J�� GLVSOD\
�� RI WKH H[DPSOH DIWHU WKH IROORZLQJ WDEOH��

&/5 FDQ EH SUHVVHG WR FDQFHO WKH FKHFN DIWHU LW KDV EHHQ VWDUWHG� DQG D GLVSOD\
OLNH GLVSOD\ ��� LQ WKH H[DPSOH� ZLOO DSSHDU�:KHQ WKH FKHFN KDV UHDFKHG WKH ILUVW
(1'� D GLVSOD\ OLNH GLVSOD\ �� ZLOO DSSHDU�

$ V\QWD[ FKHFN FDQ EH SHUIRUPHG RQ D SURJUDP RQO\ LQ 352*5$0 PRGH�

.H\ 6HTXHQFH

7R FKHFN
XS WR (1'�����

7R DERUW

��� �� �� &KHFN OHYHOV�

7KUHH OHYHOV RI SURJUDP FKHFNLQJ DUH DYDLODEOH� 7KH GHVLUHG OHYHO PXVW EH GHV�
LJQDWHG WR LQGLFDWH WKH W\SH RI HUURUV WKDW DUH WR EH GHWHFWHG� 7KH IROORZLQJ WDEOH
SURYLGHV WKH HUURU W\SHV� GLVSOD\V� DQG H[SODQDWLRQV RI DOO V\QWD[ HUURUV� &KHFN
OHYHO � FKHFNV IRU W\SH $� %� DQG & HUURUV� FKHFN OHYHO �� IRU W\SH $ DQG % HUURUV�
DQG FKHFN OHYHO �� IRU W\SH $ HUURUV RQO\�

7KH DGGUHVV ZKHUH WKH HUURU ZDV JHQHUDWHG ZLOO DOVR EH GLVSOD\HG�

&KHFN /HYHOV DQG (UURU
0HVVDJHV

,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP 6HFWLRQ ���



���

0DQ\ RI WKH IROORZLQJ HUURUV DUH IRU LQVWUXFWLRQV WKDW KDYH QRW \HW EHHQ GHVFULEHG
\HW� 5HIHU WR ��� &RQWUROOLQJ %LW 6WDWXV RU WR 6HFWLRQ � ,QVWUXFWLRQ 6HW IRU GHWDLOV
RQ WKHVH�

7\SH 0HVVDJH 0HDQLQJ DQG DSSURSULDWH UHVSRQVH
7\SH $ """"" 7KH SURJUDP KDV EHHQ ORVW� 5H�HQWHU WKH SURJUDP�

12 (1' ,1675 7KHUH LV QR (1'����� LQ WKH SURJUDP� :ULWH (1'����� DW WKH ILQDO DGGUHVV LQ WKH
SURJUDP�

&,5&8,7 (55 7KH QXPEHU RI ORJLF EORFNV DQG ORJLF EORFN LQVWUXFWLRQV GRHV QRW DJUHH� L�H�� HLWKHU
/' RU /'127 KDV EHHQ XVHG WR VWDUW D ORJLF EORFN ZKRVH H[HFXWLRQ FRQGLWLRQ KDV
QRW EHHQ XVHG E\ DQRWKHU LQVWUXFWLRQ� RU D ORJLF EORFN LQVWUXFWLRQ KDV EHHQ XVHG
WKDW GRHV QRW KDYH WKH UHTXLUHG QXPEHU RI ORJLF EORFNV� &KHFN \RXU SURJUDP�

/2&1 (55 $Q LQVWUXFWLRQ LV LQ WKHZURQJSODFH LQ WKH SURJUDP�&KHFN LQVWUXFWLRQ UHTXLUHPHQWV
DQG FRUUHFW WKH SURJUDP�

'83/ 7KH VDPH MXPS QXPEHU RU VXEURXWLQH QXPEHU KDV EHHQ XVHG WZLFH� &RUUHFW WKH
SURJUDP VR WKDW WKH VDPH QXPEHU LV RQO\ XVHG RQFH IRU HDFK� �-XPS QXPEHU ��
PD\ EH XVHG DV RIWHQ DV UHTXLUHG��

6%1 81'()' 6%6����� KDV EHHQ SURJUDPPHG IRU D VXEURXWLQH QXPEHU WKDW GRHV QRW H[LVW�
&RUUHFW WKH VXEURXWLQH QXPEHU RU SURJUDP WKH UHTXLUHG VXEURXWLQH�

-0( 81'()' $ -0(����� LV PLVVLQJ IRU D -03������ &RUUHFW WKH MXPS QXPEHU RU LQVHUW WKH
SURSHU -0(������

23(5$1' (55 $ FRQVWDQW HQWHUHG IRU WKH LQVWUXFWLRQ LV QRW ZLWKLQ GHILQHG YDOXHV� &KDQJH WKH
FRQVWDQW VR WKDW LW OLHV ZLWKLQ WKH SURSHU UDQJH�

67(3 (55 67(3����� ZLWK D VHFWLRQ QXPEHU DQG 67(3����� ZLWKRXW D VHFWLRQ QXPEHU KDYH
EHHQ XVHG FRUUHFWO\� &KHFN 67(3����� SURJUDPPLQJ UHTXLUHPHQWV DQG FRUUHFW
WKH SURJUDP�

7\SH % ,/ï,/& (55 ,/����� DQG ,/&����� DUH QRW XVHG LQ SDLUV� &RUUHFW WKH SURJUDP VR WKDW HDFK
,/����� KDV D XQLTXH ,/&������ $OWKRXJK WKLV HUURU PHVVDJH ZLOO DSSHDU LI PRUH
WKDQ RQH ,/����� LV XVHG ZLWK WKH VDPH ,/&������ WKH SURJUDP ZLOO H[HFXWHG DV
ZULWWHQ� 0DNH VXUH \RXU SURJUDP LV ZULWWHQ DV GHVLUHG EHIRUH SURFHHGLQJ�

-03ï-0( (55 -03����� �� DQG -0(����� �� DUH QRW XVHG LQ SDLUV� $OWKRXJK WKLV HUURU PHVVDJH
ZLOO DSSHDU LI PRUH WKDQ RQH -03����� �� LV XVHG ZLWK WKH VDPH -0(����� ��� WKH
SURJUDPZLOO EH H[HFXWHG DV ZULWWHQ� 0DNH VXUH \RXU SURJUDP LV ZULWWHQ DV GHVLUHG
EHIRUH SURFHHGLQJ�

6%1ï5(7 (55 ,I WKH GLVSOD\HG DGGUHVV LV WKDW RI 6%1������ WZR GLIIHUHQW VXEURXWLQHV KDYH EHHQ
GHILQHG ZLWK WKH VDPH VXEURXWLQH QXPEHU� &KDQJH RQH RI WKH VXEURXWLQH QXPEHUV
RU GHOHWH RQH RI WKH VXEURXWLQHV� ,I WKH GLVSOD\HG DGGUHVV LV WKDW RI 5(7������
5(7����� KDV QRW EHHQ XVHG SURSHUO\� &KHFN UHTXLUHPHQWV IRU 5(7����� DQG
FRUUHFW WKH SURJUDP�

7\SH & -03 81'()' -0(����� KDV EHHQ XVHG ZLWK QR -03����� ZLWK WKH VDPH MXPS QXPEHU� $GG D
-03����� ZLWK WKH VDPH QXPEHU RU GHOHWH WKH -0(����� WKDW LV QRW EHLQJ XVHG�

6%6 81'()' $VXEURXWLQH H[LVWV WKDW LV QRW FDOOHG E\6%6������ 3URJUDPD VXEURXWLQH FDOO LQ WKH
SURSHU SODFH� RU GHOHWH WKH VXEURXWLQH LI LW LV QRW UHTXLUHG�

&2,/ '83/ 7KH VDPH ELW LV EHLQJ FRQWUROOHG �L�H�� WXUQHG 21 DQG�RU 2))� E\ PRUH WKDQ RQH
LQVWUXFWLRQ �H�J�� 287� 287127� ',)8������ ',)'������ .((3������ 6)7�������
$OWKRXJK WKLV LV DOORZHG IRU FHUWDLQ LQVWUXFWLRQV� FKHFN LQVWUXFWLRQ UHTXLUHPHQWV WR
FRQILUP WKDW WKH SURJUDP LV FRUUHFW RU UHZULWH WKH SURJUDP VR WKDW HDFK ELW LV
FRQWUROOHG E\ RQO\ RQH LQVWUXFWLRQ�

,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP 6HFWLRQ ���
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([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV VRPH RI WKH GLVSOD\V WKDW FDQ DSSHDU DV D UHVXOW RI
D SURJUDP FKHFN�

'LVSOD\ ��

'LVSOD\ ��

+DOWV SURJUDP FKHFN

&KHFN FRQWLQXHV XQWLO (1'�����

:KHQ HUURUV DUH IRXQG

'LVSOD\ ��

�����&+. $%257'

�����352* &+.
(1'����������.:�

�����&,5&8,7 (55
287 �����

�����,/�,/& (55
,/& �����

�����12 (1' ,167
(1'

�����

�����352* &+.
&+./9/ �����"

�����352* &+.

����� 'LVSOD\LQJ WKH &\FOH 7LPH
2QFH WKH SURJUDP KDV EHHQ FOHDUHG RI V\QWD[ HUURUV� WKH F\FOH WLPH VKRXOG EH
FKHFNHG� 7KLV LV SRVVLEOH RQO\ LQ 581 RU 021,725PRGH ZKLOH WKH SURJUDP LV
EHLQJ H[HFXWHG� 6HH 6HFWLRQ � 3URJUDP ([HFXWLRQ 7LPLQJ IRU GHWDLOV RQ WKH
F\FOH WLPH�

7R GLVSOD\ WKH FXUUHQW DYHUDJH F\FOH WLPH� SUHVV &/5 WKHQ 02175� 7KH WLPH
GLVSOD\HG E\ WKLV RSHUDWLRQ LV D W\SLFDO F\FOH WLPH� 7KH GLIIHUHQFHV LQ GLVSOD\HG
YDOXHV GHSHQG RQ WKH H[HFXWLRQ FRQGLWLRQV WKDW H[LVW ZKHQ 02175 LV SUHVVHG�

([DPSOH

�����

�����6&$1 7,0(
�����06

�����6&$1 7,0(
�����06

,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP 6HFWLRQ ���
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����� 3URJUDP 6HDUFKHV
7KH SURJUDP FDQ EH VHDUFKHG IRU RFFXUUHQFHV RI DQ\ GHVLJQDWHG LQVWUXFWLRQ RU
GDWD DUHD DGGUHVV XVHG LQ DQ LQVWUXFWLRQ� 6HDUFKHV FDQ EH SHUIRUPHG IURP DQ\
FXUUHQWO\ GLVSOD\HG DGGUHVV RU IURP D FOHDUHG GLVSOD\�
7R GHVLJQDWH D ELW DGGUHVV� SUHVV 6+,)7� SUHVV&217��� WKHQ LQSXW WKH DGGUHVV�
LQFOXGLQJ DQ\ GDWD DUHD GHVLJQDWLRQ UHTXLUHG� DQG SUHVV 65&+� 7R GHVLJQDWH DQ
LQVWUXFWLRQ� LQSXW WKH LQVWUXFWLRQ MXVW DV ZKHQ LQSXWWLQJ WKH SURJUDP DQG SUHVV
65&+� 2QFH DQ RFFXUUHQFH RI DQ LQVWUXFWLRQ RU ELW DGGUHVV KDV EHHQ IRXQG� DQ\
DGGLWLRQDO RFFXUUHQFHV RI WKH VDPH LQVWUXFWLRQ RU ELW FDQ EH IRXQG E\ SUHVVLQJ
65&+ DJDLQ� 65&+·* ZLOO EH GLVSOD\HG ZKLOH D VHDUFK LV LQ SURJUHVV�
:KHQ WKH ILUVW ZRUG RI DPXOWLZRUG LQVWUXFWLRQ LV GLVSOD\HG IRU D VHDUFK RSHUDWLRQ�
WKH RWKHU ZRUGV RI WKH LQVWUXFWLRQ FDQ EH GLVSOD\HG E\ SUHVVLQJ WKH GRZQ NH\ EH�
IRUH FRQWLQXLQJ WKH VHDUFK�
,I 3URJUDP 0HPRU\ LV UHDG LQ 581 RU 021,725 PRGH� WKH 21�2)) VWDWXV RI
DQ\ ELW GLVSOD\HG ZLOO DOVR EH VKRZQ�

.H\ 6HTXHQFH

,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP 6HFWLRQ ���
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�����
/' �����

�����65&+
/' �����

�����65&+
/' �����

�����65&+
(1'����������.:�

�����

�����

�����
7,0 ���

�����65&+
7,0 ���

����� 7,0 '$7$
�����

�����

�����&17
&217 �����

�����&217 65&+
/' �����

�����&217 65&+
$1' �����

�����
(1' ����������.�

����� ,QVHUWLQJ DQG 'HOHWLQJ ,QVWUXFWLRQV
,Q 352*5$0PRGH� DQ\ LQVWUXFWLRQ WKDW LV FXUUHQWO\ GLVSOD\HG FDQ EH GHOHWHG RU
DQRWKHU LQVWUXFWLRQ FDQ EH LQVHUWHG EHIRUH LW� 7KHVH RSHUDWLRQV DUH SRVVLEOH RQO\
LQ 352*5$0 PRGH ZLWK WKH ZULWH�SURWHFW VZLWFK �SLQ � RI WKH &38 8QLW·V ',3
VZLWFK� VHW WR 2)) �2)) ´:5,7(µ��
7R LQVHUW DQ LQVWUXFWLRQ� GLVSOD\ WKH LQVWUXFWLRQ EHIRUH ZKLFK \RX ZDQW WKH QHZ
LQVWUXFWLRQ WR EH SODFHG� LQSXW WKH LQVWUXFWLRQ ZRUG LQ WKH VDPH ZD\ DV ZKHQ LQ�
SXWWLQJ D SURJUDP LQLWLDOO\� DQG WKHQ SUHVV ,16 DQG WKH GRZQ NH\� ,I RWKHU ZRUGV
DUH UHTXLUHG IRU WKH LQVWUXFWLRQ� LQSXW WKHVH LQ WKH VDPH ZD\ DV ZKHQ LQSXWWLQJ
WKH SURJUDP LQLWLDOO\�

([DPSOH�
,QVWUXFWLRQ 6HDUFK

([DPSOH�
%LW 6HDUFK

,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP 6HFWLRQ ���
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7R GHOHWH DQ LQVWUXFWLRQ� GLVSOD\ WKH LQVWUXFWLRQ ZRUG RI WKH LQVWUXFWLRQ WR EH GH�
OHWHG DQG WKHQ SUHVV '(/ DQG WKH XS NH\� $OO WKH ZRUGV IRU WKH GHVLJQDWHG LQ�
VWUXFWLRQ ZLOO EH GHOHWHG�

&DXWLRQ %H FDUHIXO QRW WR LQDGYHUWHQWO\ GHOHWH LQVWUXFWLRQV� WKHUH LV QR ZD\ WR UHFRYHU
WKHP ZLWKRXW UHLQSXWWLQJ WKHP FRPSOHWHO\�

.H\ 6HTXHQFHV

:KHQ DQ LQVWUXFWLRQ LV LQVHUWHG RU GHOHWHG� DOO DGGUHVVHV LQ 3URJUDP 0HPRU\
IROORZLQJ WKH RSHUDWLRQ DUH DGMXVWHG DXWRPDWLFDOO\ VR WKDW WKHUH DUH QR EODQN DG�
GUHVVHV RU QR XQDGGUHVVHG LQVWUXFWLRQV�

([DPSOH 7KH IROORZLQJ PQHPRQLF FRGH VKRZV WKH FKDQJHV WKDW DUH DFKLHYHG LQ D SUR�
JUDP WKURXJK WKH NH\ VHTXHQFHV DQG GLVSOD\V VKRZQ EHORZ�

2ULJLQDO 3URJUDP

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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%HIRUH ,QVHUWLRQ� %HIRUH 'HOHWLRQ�

7KH IROORZLQJ NH\ LQSXWV DQG GLVSOD\V VKRZ WKH SURFHGXUH IRU DFKLHYLQJ WKH SUR�
JUDP FKDQJHV VKRZQ DERYH�

,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP 6HFWLRQ ���
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)LQG WKH DGGUHVV
SULRU WR WKH LQVHU�
WLRQ SRLQW

,QVHUW WKH
LQVWUXFWLRQ

3URJUDP $IWHU ,QVHUWLRQ

,QVHUWLQJ DQ ,QVWUXFWLRQ
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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)LQG WKH LQVWUXFWLRQ
WKDW UHTXLUHV GHOHWLRQ�

&RQILUP WKDW WKLV LV WKH
LQVWUXFWLRQ WR EH GHOHWHG�

3URJUDP $IWHU 'HOHWLRQ

'HOHWLQJ DQ ,QVWUXFWLRQ
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ WKH 3URJUDP 6HFWLRQ ���
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����� %UDQFKLQJ ,QVWUXFWLRQ /LQHV
:KHQ DQ LQVWUXFWLRQ OLQH EUDQFKHV LQWR WZR RU PRUH OLQHV� LW LV VRPHWLPHV QHFHV�
VDU\ WR XVH HLWKHU LQWHUORFNV RU 75 ELWV WR PDLQWDLQ WKH H[HFXWLRQ FRQGLWLRQ WKDW
H[LVWHG DW D EUDQFKLQJ SRLQW� 7KLV LV EHFDXVH LQVWUXFWLRQ OLQHV DUH H[HFXWHG
DFURVV WR D ULJKW�KDQG LQVWUXFWLRQ EHIRUH UHWXUQLQJ WR WKH EUDQFKLQJ SRLQW WR H[�
HFXWH LQVWUXFWLRQV RQ D EUDQFK OLQH� ,I D FRQGLWLRQ H[LVWV RQ DQ\ RI WKH LQVWUXFWLRQ
OLQHV DIWHU WKH EUDQFKLQJ SRLQW� WKH H[HFXWLRQ FRQGLWLRQ FRXOG FKDQJH GXULQJ WKLV
WLPHPDNLQJ SURSHU H[HFXWLRQ LPSRVVLEOH� 7KH IROORZLQJ GLDJUDPV LOOXVWUDWH WKLV�
,Q ERWK GLDJUDPV� LQVWUXFWLRQ � LV H[HFXWHG EHIRUH UHWXUQLQJ WR WKH EUDQFKLQJ
SRLQW DQG PRYLQJ RQ WR WKH EUDQFK OLQH OHDGLQJ WR LQVWUXFWLRQ ��

,QVWUXFWLRQ �

�����

�����

,QVWUXFWLRQ �

%UDQFKLQJ
SRLQW

,QVWUXFWLRQ �

�����

�����

,QVWUXFWLRQ �

%UDQFKLQJ
SRLQW

'LDJUDP %� ,QFRUUHFW 2SHUDWLRQ

'LDJUDP $� &RUUHFW 2SHUDWLRQ

�����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� ,QVWUXFWLRQ �

����� $1' �����

����� ,QVWUXFWLRQ �

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� $1' �����

����� ,QVWUXFWLRQ �

����� $1' �����

����� ,QVWUXFWLRQ �

,I� DV VKRZQ LQ GLDJUDP $� WKH H[HFXWLRQ FRQGLWLRQ WKDW H[LVWHG DW WKH EUDQFKLQJ
SRLQW FDQQRW EH FKDQJHG EHIRUH UHWXUQLQJ WR WKH EUDQFK OLQH �LQVWUXFWLRQV DW WKH
IDU ULJKW GR QRW FKDQJH WKH H[HFXWLRQ FRQGLWLRQ�� WKHQ WKH EUDQFK OLQH ZLOO EH H[�
HFXWHG FRUUHFWO\ DQG QR VSHFLDO SURJUDPPLQJ PHDVXUH LV UHTXLUHG�
,I� DV VKRZQ LQ GLDJUDP%� D FRQGLWLRQ H[LVWV EHWZHHQ WKH EUDQFKLQJ SRLQW DQG WKH
ODVW LQVWUXFWLRQ RQ WKH WRS LQVWUXFWLRQ OLQH� WKH H[HFXWLRQ FRQGLWLRQ DW WKH EUDQFK�
LQJ SRLQW DQG WKH H[HFXWLRQ FRQGLWLRQ DIWHU FRPSOHWLQJ WKH WRS LQVWUXFWLRQ OLQH ZLOO
VRPHWLPHV EH GLIIHUHQW� PDNLQJ LW LPSRVVLEOH WR HQVXUH FRUUHFW H[HFXWLRQ RI WKH
EUDQFK OLQH�
7KHUH DUH WZR PHDQV RI SURJUDPPLQJ EUDQFKLQJ SURJUDPV WR SUHVHUYH WKH H[�
HFXWLRQ FRQGLWLRQ� 2QH LV WR XVH 75 ELWV� WKH RWKHU� WR XVH LQWHUORFNV
�,/������,/�������

75 %LWV 7KH 75 DUHD SURYLGHV HLJKW ELWV� 75 � WKURXJK 75 �� WKDW FDQ EH XVHG WR WHPSR�
UDULO\ SUHVHUYH H[HFXWLRQ FRQGLWLRQV� ,I D 75 ELW LV SODFHG DW D EUDQFKLQJ SRLQW� WKH
FXUUHQW H[HFXWLRQ FRQGLWLRQ ZLOO EH VWRUHG DW WKH GHVLJQDWHG 75 ELW� :KHQ UHWXUQ�
LQJ WR WKH EUDQFKLQJ SRLQW� WKH 75 ELW UHVWRUHV WKH H[HFXWLRQ VWDWXV WKDW ZDV
VDYHG ZKHQ WKH EUDQFKLQJ SRLQW ZDV ILUVW UHDFKHG LQ SURJUDP H[HFXWLRQ�
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7KH SUHYLRXV GLDJUDP% FDQ EHZULWWHQ DV VKRZQ EHORZ WR HQVXUH FRUUHFW H[HFX�
WLRQ� ,Q PQHPRQLF FRGH� WKH H[HFXWLRQ FRQGLWLRQ LV VWRUHG DW WKH EUDQFKLQJ SRLQW
XVLQJ WKH 75 ELW DV WKH RSHUDQG RI WKH 287387 LQVWUXFWLRQ� 7KLV H[HFXWLRQ FRQ�
GLWLRQ LV WKHQ UHVWRUHG DIWHU H[HFXWLQJ WKH ULJKW�KDQG LQVWUXFWLRQ E\ XVLQJ WKH
VDPH 75 ELW DV WKH RSHUDQG RI D /2$' LQVWUXFWLRQ

,QVWUXFWLRQ �

�����

�����

,QVWUXFWLRQ �

'LDJUDP %� &RUUHFWHG 8VLQJ D 75 ELW

�����

75 � $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 287 75 �

����� $1' �����

����� ,QVWUXFWLRQ �

����� /' 75 �

����� $1' �����

����� ,QVWUXFWLRQ �

,Q WHUPV RI DFWXDO LQVWUXFWLRQV WKH DERYH GLDJUDPZRXOG EH DV IROORZV� 7KH VWDWXV
RI ,5 ����� LV ORDGHG �D /2$' LQVWUXFWLRQ� WR HVWDEOLVK WKH LQLWLDO H[HFXWLRQ FRQ�
GLWLRQ� 7KLV H[HFXWLRQ FRQGLWLRQ LV WKHQ RXWSXW XVLQJ DQ 287387 LQVWUXFWLRQ WR
75 � WR VWRUH WKH H[HFXWLRQ FRQGLWLRQ DW WKH EUDQFKLQJ SRLQW� 7KH H[HFXWLRQ FRQ�
GLWLRQ LV WKHQ $1'HG ZLWK WKH VWDWXV RI ,5 ����� DQG LQVWUXFWLRQ � LV H[HFXWHG
DFFRUGLQJO\� 7KH H[HFXWLRQ FRQGLWLRQ WKDW ZDV VWRUHG DW WKH EUDQFKLQJ SRLQW LV
WKHQ UH�ORDGHG �D /2$' LQVWUXFWLRQZLWK 75�DV WKH RSHUDQG�� WKLV LV $1'HGZLWK
WKH VWDWXV RI ,5 ������ DQG LQVWUXFWLRQ � LV H[HFXWHG DFFRUGLQJO\�

7KH IROORZLQJ H[DPSOH VKRZV DQ DSSOLFDWLRQ XVLQJ WZR 75 ELWV�

,QVWUXFWLRQ �

�����

����� �����

75 �

�����

75 �

�����

�����

,QVWUXFWLRQ �

,QVWUXFWLRQ �

,QVWUXFWLRQ �

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 287 75 �

����� $1' �����

����� 287 75 �

����� $1' �����

����� ,QVWUXFWLRQ �

����� /' 75 �

����� $1' �����

����� ,QVWUXFWLRQ �

����� /' 75 �

����� $1' �����

����� ,QVWUXFWLRQ �

����� /' 75 �

����� $1' 127 �����

����� ,QVWUXFWLRQ �

,Q WKLV H[DPSOH� 75 � DQG 75 � DUH XVHG WR VWRUH WKH H[HFXWLRQ FRQGLWLRQV DW WKH
EUDQFKLQJ SRLQWV� $IWHU H[HFXWLQJ LQVWUXFWLRQ �� WKH H[HFXWLRQ FRQGLWLRQ VWRUHG LQ
75 � LV ORDGHG IRU DQ $1' ZLWK WKH VWDWXV ,5 ������ 7KH H[HFXWLRQ FRQGLWLRQ
VWRUHG LQ 75 � LV ORDGHG WZLFH� WKH ILUVW WLPH IRU DQ $1' ZLWK WKH VWDWXV RI ,5
����� DQG WKH VHFRQG WLPH IRU DQ $1'ZLWK WKH LQYHUVH RI WKH VWDWXV RI ,5 ������

75 ELWV FDQ EH XVHG DV PDQ\ WLPHV DV UHTXLUHG DV ORQJ DV WKH VDPH 75 ELW LV QRW
XVHGPRUH WKDQ RQFH LQ WKH VDPH LQVWUXFWLRQ EORFN� +HUH� D QHZ LQVWUXFWLRQ EORFN
LV EHJXQ HDFK WLPH H[HFXWLRQ UHWXUQV WR WKH EXV EDU� ,I� LQ D VLQJOH LQVWUXFWLRQ
EORFN� LW LV QHFHVVDU\ WR KDYH PRUH WKDQ HLJKW EUDQFKLQJ SRLQWV WKDW UHTXLUH WKH
H[HFXWLRQ FRQGLWLRQ EH VDYHG� LQWHUORFNV �ZKLFK DUH GHVFULEHG QH[W� PXVW EH
XVHG�
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:KHQ GUDZLQJ D ODGGHU GLDJUDP� EH FDUHIXO QRW WR XVH 75 ELWV XQOHVV QHFHVVDU\�
2IWHQ WKH QXPEHU RI LQVWUXFWLRQV UHTXLUHG IRU D SURJUDP FDQ EH UHGXFHG DQG
HDVH RI XQGHUVWDQGLQJ D SURJUDP LQFUHDVHG E\ UHGUDZLQJ D GLDJUDP WKDW ZRXOG
RWKHUZLVH UHTXLUHG 75 ELWV� ,Q ERWK RI WKH IROORZLQJ SDLUV RI GLDJUDPV� WKH ERWWRP
YHUVLRQV UHTXLUH IHZHU LQVWUXFWLRQV DQG GR QRW UHTXLUH 75 ELWV� ,Q WKH ILUVW H[DP�
SOH� WKLV LV DFKLHYHG E\ UHRUJDQL]LQJ WKH SDUWV RI WKH LQVWUXFWLRQ EORFN� WKH ERWWRP
RQH� E\ VHSDUDWLQJ WKH VHFRQG287387 LQVWUXFWLRQ DQG XVLQJ DQRWKHU /2$' LQ�
VWUXFWLRQ WR FUHDWH WKH SURSHU H[HFXWLRQ FRQGLWLRQ IRU LW�

1RWH $OWKRXJK VLPSOLI\LQJ SURJUDPV LV DOZD\V D FRQFHUQ� WKH RUGHU RI H[HFXWLRQ RI LQ�
VWUXFWLRQV LV VRPHWLPHV LPSRUWDQW� )RU H[DPSOH� D 029( LQVWUXFWLRQPD\ EH UH�
TXLUHG EHIRUH WKH H[HFXWLRQ RI D %,1$5< $'' LQVWUXFWLRQ WR SODFH WKH SURSHU
GDWD LQ WKH UHTXLUHG RSHUDQG ZRUG� %H VXUH WKDW \RX KDYH FRQVLGHUHG H[HFXWLRQ
RUGHU EHIRUH UHRUJDQL]LQJ D SURJUDP WR VLPSOLI\ LW�

,QVWUXFWLRQ �

�����

,QVWUXFWLRQ �

�����

75 �

,QVWUXFWLRQ �

�����

,QVWUXFWLRQ �

�����

,QVWUXFWLRQ �

�����

,QVWUXFWLRQ �

�����

75 �

�����

�����

�����

����� �����

�����

�����

�����

�����

,QVWUXFWLRQ �

,QVWUXFWLRQ �

1RWH 75 ELWV DUH RQO\ XVHG ZKHQ SURJUDPPLQJ XVLQJ PQHPRQLF FRGH� 7KH\ DUH QRW
QHFHVVDU\ ZKHQ LQSXWWLQJ ODGGHU GLDJUDPV GLUHFWO\� 7KH DERYH OLPLWDWLRQV RQ WKH
QXPEHU RI EUDQFKLQJ SRLQWV UHTXLULQJ 75 ELWV� DQG FRQVLGHUDWLRQV RQPHWKRGV WR
UHGXFH WKH QXPEHU RI SURJUDPPLQJ LQVWUXFWLRQV� VWLOO KROG�

,QWHUORFNV 7KH SUREOHP RI VWRULQJ H[HFXWLRQ FRQGLWLRQV DW EUDQFKLQJ SRLQWV FDQ DOVR EH
KDQGOHG E\ XVLQJ WKH ,17(5/2&. �,/������ DQG ,17(5/2&. &/($5
�,/&������ LQVWUXFWLRQV WR HOLPLQDWH WKH EUDQFKLQJ SRLQW FRPSOHWHO\ ZKLOH DOORZ�
LQJ D VSHFLILF H[HFXWLRQ FRQGLWLRQ WR FRQWURO D JURXS RI LQVWUXFWLRQV� 7KH ,17(5�
/2&. DQG ,17(5/2&. &/($5 LQVWUXFWLRQV DUH DOZD\V XVHG WRJHWKHU�
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:KHQ DQ ,17(5/2&. LQVWUXFWLRQ LV SODFHG EHIRUH D VHFWLRQ RI D ODGGHU SUR�
JUDP� WKH H[HFXWLRQ FRQGLWLRQ IRU WKH ,17(5/2&. LQVWUXFWLRQ ZLOO FRQWURO WKH H[�
HFXWLRQ RI DOO LQVWUXFWLRQ XS WR WKH QH[W ,17(5/2&. &/($5 LQVWUXFWLRQ� ,I WKH
H[HFXWLRQ FRQGLWLRQ IRU WKH ,17(5/2&. LQVWUXFWLRQ LV 2))� DOO ULJKW�KDQG LQ�
VWUXFWLRQV WKURXJK WKH QH[W ,17(5/2&. &/($5 LQVWUXFWLRQ ZLOO EH H[HFXWHG
ZLWK 2)) H[HFXWLRQ FRQGLWLRQV WR UHVHW WKH HQWLUH VHFWLRQ RI WKH ODGGHU GLDJUDP�
7KH HIIHFW WKDW WKLV KDV RQ SDUWLFXODU LQVWUXFWLRQV LV GHVFULEHG LQ ���� ,17(5�
/2&. DQG ,17(5/2&. &/($5 ï ,/����� DQG ,/&������

'LDJUDP % FDQ DOVR EH FRUUHFWHG ZLWK DQ LQWHUORFN� +HUH� WKH FRQGLWLRQV OHDGLQJ
XS WR WKH EUDQFKLQJ SRLQW DUH SODFHG RQ DQ LQVWUXFWLRQ OLQH IRU WKH ,17(5/2&.
LQVWUXFWLRQ� DOO RI OLQHV OHDGLQJ IURP WKH EUDQFKLQJ SRLQW DUH ZULWWHQ DV VHSDUDWH
LQVWUXFWLRQ OLQHV� DQG DQRWKHU LQVWUXFWLRQ OLQH LV DGGHG IRU WKH ,17(5/2&.
&/($5 LQVWUXFWLRQ� 1R FRQGLWLRQV DUH DOORZHG RQ WKH LQVWUXFWLRQ OLQH IRU ,17(5�
/2&. &/($5� 1RWH WKDW QHLWKHU ,17(5/2&. QRU ,17(5/2&. &/($5 UH�
TXLUHV DQ RSHUDQG�

,QVWUXFWLRQ �

�����

�����

,QVWUXFWLRQ �

�����

,/&�����

,/����� $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� ,/����� ���

����� /' �����

����� ,QVWUXFWLRQ �

����� /' �����

����� ,QVWUXFWLRQ �

����� ,/&����� ���

,I ,5 ����� LV 21 LQ WKH UHYLVHG YHUVLRQ RI GLDJUDP %� DERYH� WKH VWDWXV RI ,5
����� DQG WKDW RI ,5 ����� ZRXOG GHWHUPLQH WKH H[HFXWLRQ FRQGLWLRQV IRU LQ�
VWUXFWLRQV � DQG �� UHVSHFWLYHO\� %HFDXVH ,5 ����� LV21� WKLVZRXOG SURGXFH WKH
VDPH UHVXOWV DV $1'LQJ WKH VWDWXV RI HDFK RI WKHVH ELWV� ,I ,5 ����� LV 2))� WKH
,17(5/2&. LQVWUXFWLRQ ZRXOG SURGXFH DQ 2)) H[HFXWLRQ FRQGLWLRQ IRU LQVWUXF�
WLRQV � DQG � DQG WKHQ H[HFXWLRQ ZRXOG FRQWLQXH ZLWK WKH LQVWUXFWLRQ OLQH IROORZ�
LQJ WKH ,17(5/2&. &/($5 LQVWUXFWLRQ�

$V VKRZQ LQ WKH IROORZLQJ GLDJUDP� PRUH WKDQ RQH ,17(5/2&. LQVWUXFWLRQ FDQ
EH XVHG ZLWKLQ RQH LQVWUXFWLRQ EORFN� HDFK LV HIIHFWLYH WKURXJK WKH QH[W ,17(5�
/2&. &/($5 LQVWUXFWLRQ�
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,I ,5 ����� LQ WKH DERYH GLDJUDP LV 2)) �L�H�� LI WKH H[HFXWLRQ FRQGLWLRQ IRU WKH
ILUVW ,17(5/2&. LQVWUXFWLRQ LV 2))�� LQVWUXFWLRQV � WKURXJK � ZRXOG EH H[�
HFXWHG ZLWK 2)) H[HFXWLRQ FRQGLWLRQV DQG H[HFXWLRQ ZRXOG PRYH WR WKH LQVWUXF�
WLRQ IROORZLQJ WKH ,17(5/2&. &/($5 LQVWUXFWLRQ� ,I ,5 ����� LV 21� WKH VWDWXV
RI ,5 �����ZRXOG EH ORDGHG DV WKH H[HFXWLRQ FRQGLWLRQ IRU LQVWUXFWLRQ � DQG WKHQ
WKH VWDWXV RI ,5 ����� ZRXOG EH ORDGHG WR IRUP WKH H[HFXWLRQ FRQGLWLRQ IRU WKH
VHFRQG ,17(5/2&. LQVWUXFWLRQ� ,I ,5 ����� LV 2))� LQVWUXFWLRQV � WKURXJK � ZLOO
EH H[HFXWHG ZLWK 2)) H[HFXWLRQ FRQGLWLRQV� ,I ,5 ����� LV 21� ,5 ������ ,5
������ DQG ,5 ����� ZLOO GHWHUPLQH WKH ILUVW H[HFXWLRQ FRQGLWLRQ LQ QHZ LQVWUXF�
WLRQ OLQHV�

����� -XPSV

$ VSHFLILF VHFWLRQ RI D SURJUDP FDQ EH VNLSSHG DFFRUGLQJ WR D GHVLJQDWHG H[HFX�
WLRQ FRQGLWLRQ� $OWKRXJK WKLV LV VLPLODU WR ZKDW KDSSHQV ZKHQ WKH H[HFXWLRQ FRQ�
GLWLRQ IRU DQ ,17(5/2&. LQVWUXFWLRQ LV 2))� ZLWK MXPSV� WKH RSHUDQGV IRU DOO LQ�
VWUXFWLRQV PDLQWDLQ VWDWXV� -XPSV FDQ WKHUHIRUH EH XVHG WR FRQWURO GHYLFHV WKDW
UHTXLUH D VXVWDLQHG RXWSXW� H�J�� SQHXPDWLFV DQG K\GUDXOLFV� ZKHUHDV LQWHUORFNV
FDQ EH XVHG WR FRQWURO GHYLFHV WKDW GR QRW UHTXLUHG D VXVWDLQHG RXWSXW� H�J�� HOHF�
WURQLF LQVWUXPHQWV�

-XPSV DUH FUHDWHG XVLQJ WKH -803 �-03������ DQG -803 (1' �-0(������ LQ�
VWUXFWLRQV� ,I WKH H[HFXWLRQ FRQGLWLRQ IRU D -803 LQVWUXFWLRQ LV21� WKH SURJUDP LV
H[HFXWHG QRUPDOO\ DV LI WKH MXPS GLG QRW H[LVW� ,I WKH H[HFXWLRQ FRQGLWLRQ IRU WKH
-803 LQVWUXFWLRQ LV 2))� SURJUDP H[HFXWLRQ PRYHV LPPHGLDWHO\ WR D -803
(1' LQVWUXFWLRQ ZLWKRXW FKDQJLQJ WKH VWDWXV RI DQ\WKLQJ EHWZHHQ WKH -803 DQG
-803 (1' LQVWUXFWLRQ�

$OO -803 DQG -803 (1' LQVWUXFWLRQV DUH DVVLJQHG MXPS QXPEHUV UDQJLQJ EH�
WZHHQ �� DQG ��� 7KHUH DUH WZR W\SHV RI MXPSV� 7KH MXPS QXPEHU XVHG GHWHU�
PLQHV WKH W\SH RI MXPS�

$ MXPS FDQ EH GHILQHG XVLQJ MXPSQXPEHUV �� WKURXJK �� RQO\ RQFH� L�H�� HDFK RI
WKHVH QXPEHUV FDQ EH XVHG RQFH LQ D -803 LQVWUXFWLRQ DQG RQFH LQ D -803
(1' LQVWUXFWLRQ� :KHQ D -803 LQVWUXFWLRQ DVVLJQHG RQH RI WKHVH QXPEHUV LV
H[HFXWHG� H[HFXWLRQ PRYHV LPPHGLDWHO\ WR WKH -803 (1' LQVWUXFWLRQ WKDW KDV
WKH VDPH QXPEHU DV LI DOO RI WKH LQVWUXFWLRQ EHWZHHQ WKHP GLG QRW H[LVW� 'LDJUDP
% IURP WKH 75 ELW DQG LQWHUORFN H[DPSOH FRXOG EH UHGUDZQ DV VKRZQ EHORZ XVLQJ
D MXPS� $OWKRXJK �� KDV EHHQ XVHG DV WKH MXPS QXPEHU� DQ\ QXPEHU EHWZHHQ
�� DQG �� FRXOG EH XVHG DV ORQJ DV LW KDV QRW DOUHDG\ EHHQXVHG LQ D GLIIHUHQW SDUW
RI WKH SURJUDP� -803DQG -803(1' UHTXLUH QR RWKHU RSHUDQG DQG -803(1'
QHYHU KDV FRQGLWLRQV RQ WKH LQVWUXFWLRQ OLQH OHDGLQJ WR LW�

,QVWUXFWLRQ �

�����

�����

,QVWUXFWLRQ �

'LDJUDP %� &RUUHFWHG ZLWK D -XPS

�����

-0(����� ��

-03����� �� $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� -03����� ��

����� /' �����

����� ,QVWUXFWLRQ �

����� /' �����

����� ,QVWUXFWLRQ �

����� -0(����� ���

7KLV YHUVLRQ RI GLDJUDP %ZRXOG KDYH D VKRUWHU H[HFXWLRQ WLPHZKHQ ����� ZDV
2)) WKDQ DQ\ RI WKH RWKHU YHUVLRQV�
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7KH RWKHU W\SH RI MXPS LV FUHDWHG ZLWK D MXPS QXPEHU RI ��� $V PDQ\ MXPSV DV
GHVLUHG FDQ EH FUHDWHG XVLQJ MXPS QXPEHU �� DQG -803 LQVWUXFWLRQV XVLQJ ��
FDQ EH XVHG FRQVHFXWLYHO\ ZLWKRXW D -803 (1' XVLQJ �� EHWZHHQ WKHP� ,W LV
HYHQ SRVVLEOH IRU DOO -803 �� LQVWUXFWLRQV WR PRYH SURJUDP H[HFXWLRQ WR WKH
VDPH -803 (1' ��� L�H�� RQO\ RQH -803 (1' �� LQVWUXFWLRQ LV UHTXLUHG IRU DOO
-803 �� LQVWUXFWLRQ LQ WKH SURJUDP� :KHQ �� LV XVHG DV WKH MXPS QXPEHU IRU D
-803 LQVWUXFWLRQ� SURJUDP H[HFXWLRQPRYHV WR WKH LQVWUXFWLRQ IROORZLQJ WKH QH[W
-803 (1' LQVWUXFWLRQ ZLWK D MXPS QXPEHU RI ��� $OWKRXJK� DV LQ DOO MXPSV� QR
VWDWXV LV FKDQJHG DQG QR LQVWUXFWLRQV DUH H[HFXWHG EHWZHHQ WKH -803 �� DQG
-803(1'�� LQVWUXFWLRQV� WKH SURJUDPPXVW VHDUFK IRU WKH QH[W -803(1'��
LQVWUXFWLRQ� SURGXFLQJ D VOLJKWO\ ORQJHU H[HFXWLRQ WLPH�

([HFXWLRQ RI SURJUDPV FRQWDLQLQJ PXOWLSOH -803 �� LQVWUXFWLRQV IRU RQH -803
(1' �� LQVWUXFWLRQ LV VLPLODU WR WKDW RI LQWHUORFNHG VHFWLRQV� 7KH IROORZLQJ GLD�
JUDP LV WKH VDPH DV WKDW XVHG IRU WKH LQWHUORFN H[DPSOH DERYH� H[FHSW UHGUDZQ
ZLWK MXPSV� 7KH H[HFXWLRQ RI WKLV GLDJUDP ZRXOG GLIIHU IURP WKDW RI WKH GLDJUDP
GHVFULEHG DERYH �H�J�� LQ WKH SUHYLRXV GLDJUDP LQWHUORFNV ZRXOG UHVHW FHUWDLQ
SDUWV RI WKH LQWHUORFNHG VHFWLRQ� KRZHYHU� MXPSV GR QRW DIIHFW WKH VWDWXV RI DQ\ ELW
EHWZHHQ WKH -803 DQG -803 (1' LQVWUXFWLRQV��
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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����� -03����� ��
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����� $1' 127 �����

����� ,QVWUXFWLRQ �

����� /' �����

����� ,QVWUXFWLRQ �

����� /' �����

����� ,QVWUXFWLRQ �

����� -0(����� ��

��� &RQWUROOLQJ %LW 6WDWXV

7KHUH DUH ILYH LQVWUXFWLRQV WKDW FDQ EH XVHG JHQHUDOO\ WR FRQWURO LQGLYLGXDO ELW VWD�
WXV� 7KHVH DUH WKH 287387� 287387 127� ',))(5(17,$7( 83�
',))(5(17,$7( '2:1� DQG .((3 LQVWUXFWLRQV� $OO RI WKHVH LQVWUXFWLRQV DS�
SHDU DV WKH ODVW LQVWUXFWLRQ LQ DQ LQVWUXFWLRQ OLQH DQG WDNH D ELW DGGUHVV IRU DQ RS�
HUDQG� $OWKRXJK GHWDLOV DUH SURYLGHG LQ ��� %LW &RQWURO ,QVWUXFWLRQV� WKHVH LQ�
VWUXFWLRQV �H[FHSW IRU 287387 DQG287387127� ZKLFK KDYH DOUHDG\ EHHQ LQ�
WURGXFHG� DUH GHVFULEHG KHUH EHFDXVH RI WKHLU LPSRUWDQFH LQPRVW SURJUDPV� $O�
WKRXJK WKHVH LQVWUXFWLRQV DUH XVHG WR WXUQ 21 DQG2)) RXWSXW ELWV LQ WKH ,5 DUHD
�L�H�� WR VHQG RU VWRS RXWSXW VLJQDOV WR H[WHUQDO GHYLFHV�� WKH\ DUH DOVR XVHG WR
FRQWURO WKH VWDWXV RI RWKHU ELWV LQ WKH ,5 DUHD RU LQ RWKHU GDWD DUHDV�

&RQWUROOLQJ %LW 6WDWXV 6HFWLRQ ���



���

����� ',))(5(17,$7( 83 DQG ',))(5(17,$7( '2:1
',))(5(17,$7( 83 DQG ',))(5(17,$7( '2:1 LQVWUXFWLRQV DUH XVHG WR
WXUQ WKH RSHUDQG ELW 21 IRU RQH F\FOH DW D WLPH� 7KH ',))(5(17,$7( 83 LQ�
VWUXFWLRQ WXUQV 21 WKH RSHUDQG ELW IRU RQH F\FOH DIWHU WKH H[HFXWLRQ FRQGLWLRQ IRU
LW JRHV IURP 2)) WR 21� WKH ',))(5(17,$7( '2:1 LQVWUXFWLRQ WXUQV 21 WKH
RSHUDQG ELW IRU RQH F\FOH DIWHU WKH H[HFXWLRQ FRQGLWLRQ IRU LW JRHV IURP21 WR2))�
%RWK RI WKHVH LQVWUXFWLRQV UHTXLUH RQO\ RQH OLQH RI PQHPRQLF FRGH�

�����

�����

',)8����� �����

',)'����� �����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� ',)8����� �����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� ',)'����� �����

+HUH� ,5 �����ZLOO EH WXUQHG21 IRU RQH F\FOH DIWHU ,5 ����� JRHV21� 7KH QH[W
WLPH ',)8����� ����� LV H[HFXWHG� ,5 ����� ZLOO EH WXUQHG 2))� UHJDUGOHVV RI
WKH VWDWXV RI ,5 ������ :LWK WKH ',))(5(17,$7( '2:1 LQVWUXFWLRQ� ,5 �����
ZLOO EH WXUQHG 21 IRU RQH F\FOH DIWHU ,5 ����� JRHV 2)) �,5 ����� ZLOO EH NHSW
2)) XQWLO WKHQ�� DQG ZLOO EH WXUQHG 2)) WKH QH[W WLPH ',)'����� ����� LV H[�
HFXWHG�

����� .((3
7KH .((3 LQVWUXFWLRQ LV XVHG WR PDLQWDLQ WKH VWDWXV RI WKH RSHUDQG ELW EDVHG RQ
WZR H[HFXWLRQ FRQGLWLRQV� 7R GR WKLV� WKH .((3 LQVWUXFWLRQ LV FRQQHFWHG WR WZR
LQVWUXFWLRQ OLQHV� :KHQ WKH H[HFXWLRQ FRQGLWLRQ DW WKH HQG RI WKH ILUVW LQVWUXFWLRQ
OLQH LV 21� WKH RSHUDQG ELW RI WKH .((3 LQVWUXFWLRQ LV WXUQHG 21� :KHQ WKH H[H�
FXWLRQ FRQGLWLRQ DW WKH HQG RI WKH VHFRQG LQVWUXFWLRQ OLQH LV21� WKH RSHUDQG ELW RI
WKH .((3 LQVWUXFWLRQ LV WXUQHG2))� 7KH RSHUDQG ELW IRU WKH .((3 LQVWUXFWLRQZLOO
PDLQWDLQ LWV 21 RU 2)) VWDWXV HYHQ LI LW LV ORFDWHG LQ DQ LQWHUORFNHG VHFWLRQ RI WKH
GLDJUDP�

,Q WKH IROORZLQJ H[DPSOH� +5����ZLOO EH WXUQHG21ZKHQ ,5����� LV21DQG ,5
����� LV 2))� +5 ���� ZLOO WKHQ UHPDLQ 21 XQWLO HLWKHU ,5 ����� RU ,5 �����
WXUQV 21�:LWK .((3� DV ZLWK DOO LQVWUXFWLRQV UHTXLULQJ PRUH WKDQ RQH LQVWUXFWLRQ
OLQH� WKH LQVWUXFWLRQ OLQHV DUH FRGHG ILUVW EHIRUH WKH LQVWUXFWLRQ WKDW WKH\ FRQWURO�

�����

�����

�����

�����
5� UHVHW LQSXW

6� VHW LQSXW .((3�����

+5 ����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� $1' 127 �����

����� /' �����

����� 25 �����

����� .((3����� +5 ����

����� 6HOI�PDLQWDLQLQJ %LWV �6HDO�
$OWKRXJK WKH .((3 LQVWUXFWLRQ FDQ EH XVHG WR FUHDWH VHOI�PDLQWDLQLQJ ELWV� LW LV
VRPHWLPHV QHFHVVDU\ WR FUHDWH VHOI�PDLQWDLQLQJ ELWV LQ DQRWKHU ZD\ VR WKDW WKH\
FDQ EH WXUQHG 2)) ZKHQ LQ DQ LQWHUORFNHG VHFWLRQ RI D SURJUDP�

&RQWUROOLQJ %LW 6WDWXV 6HFWLRQ ���



���

7R FUHDWH D VHOI�PDLQWDLQLQJ ELW� WKH RSHUDQG ELW RI DQ 287387 LQVWUXFWLRQ LV
XVHG DV D FRQGLWLRQ IRU WKH VDPH287387 LQVWUXFWLRQ LQ DQ25 VHWXS VR WKDW WKH
RSHUDQG ELW RI WKH 287387 LQVWUXFWLRQ ZLOO UHPDLQ 21 RU 2)) XQWLO FKDQJHV RF�
FXU LQ RWKHU ELWV� $W OHDVW RQH RWKHU FRQGLWLRQ LV XVHG MXVW EHIRUH WKH 287387
LQVWUXFWLRQ WR IXQFWLRQ DV D UHVHW� :LWKRXW WKLV UHVHW� WKHUH ZRXOG EH QR ZD\ WR
FRQWURO WKH RSHUDQG ELW RI WKH 287387 LQVWUXFWLRQ�

7KH DERYH GLDJUDP IRU WKH .((3 LQVWUXFWLRQ FDQ EH UHZULWWHQ DV VKRZQ EHORZ�
7KH RQO\ GLIIHUHQFH LQ WKHVH GLDJUDPV ZRXOG EH WKHLU RSHUDWLRQ LQ DQ LQWHUORFNHG
SURJUDP VHFWLRQ ZKHQ WKH H[HFXWLRQ FRQGLWLRQ IRU WKH ,17(5/2&. LQVWUXFWLRQ
ZDV21�+HUH� MXVW DV LQ WKH VDPHGLDJUDPXVLQJ WKH .((3 LQVWUXFWLRQ� WZR UHVHW
ELWV DUH XVHG� L�H�� +5 ���� FDQ EH WXUQHG 2)) E\ WXUQLQJ 21 HLWKHU ,5 ����� RU
,5 ������

����� �����

+5 ����

+5 ����

����� ����� $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� $1' 127 �����

����� 25 +5 ����

����� $1' 127 �����

����� $1' 127 �����

����� 287 +5 ����

��� :RUN %LWV �,QWHUQDO 5HOD\V�
,Q SURJUDPPLQJ� FRPELQLQJ FRQGLWLRQV WR GLUHFWO\ SURGXFH H[HFXWLRQ FRQGLWLRQV
LV RIWHQ H[WUHPHO\ GLIILFXOW� 7KHVH GLIILFXOWLHV DUH HDVLO\ RYHUFRPH� KRZHYHU� E\
XVLQJ FHUWDLQ ELWV WR WULJJHU RWKHU LQVWUXFWLRQV LQGLUHFWO\� 6XFK SURJUDPPLQJ LV
DFKLHYHG E\ XVLQJ ZRUN ELWV� 6RPHWLPHV HQWLUH ZRUGV DUH UHTXLUHG IRU WKHVH SXU�
SRVHV� 7KHVH ZRUGV DUH UHIHUUHG WR DV ZRUN ZRUGV�

:RUN ELWV DUH QRW WUDQVIHUUHG WR RU IURP WKH 3&� 7KH\ DUH ELWV VHOHFWHG E\ WKH
SURJUDPPHU WR IDFLOLWDWH SURJUDPPLQJ DV GHVFULEHG DERYH� ,�2 ELWV DQG RWKHU
GHGLFDWHG ELWV FDQQRW EH XVHG DV ZRUNV ELWV� $OO ELWV LQ WKH ,5 DUHD WKDW DUH QRW
DOORFDWHG DV ,�2 ELWV� DQG FHUWDLQ XQXVHG ELWV LQ WKH $5DUHD� DUH DYDLODEOH IRU XVH
DV ZRUN ELWV� %H FDUHIXO WR NHHS DQ DFFXUDWH UHFRUG RI KRZ DQG ZKHUH \RX XVH
ZRUN ELWV� 7KLV KHOSV LQ SURJUDPSODQQLQJ DQGZULWLQJ� DQG DOVR DLGV LQ GHEXJJLQJ
RSHUDWLRQV�

:RUN %LW $SSOLFDWLRQV ([DPSOHV JLYHQ ODWHU LQ WKLV VXEVHFWLRQ VKRZ WZR RI WKH PRVW FRPPRQ ZD\V WR
HPSOR\ ZRUN ELWV� 7KHVH VKRXOG DFW DV D JXLGH WR WKH DOPRVW OLPLWOHVV QXPEHU RI
ZD\V LQ ZKLFK WKH ZRUN ELWV FDQ EH XVHG�:KHQHYHU GLIILFXOWLHV DULVH LQ SURJUDP�
PLQJ D FRQWURO DFWLRQ� FRQVLGHUDWLRQ VKRXOG EH JLYHQ WR ZRUN ELWV DQG KRZ WKH\
PLJKW EH XVHG WR VLPSOLI\ SURJUDPPLQJ�

:RUN ELWV DUH RIWHQ XVHG ZLWK WKH 287387� 287387 127� ',))(5(17,$7(
83� ',))(5(17,$7( '2:1� DQG .((3 LQVWUXFWLRQV� 7KH ZRUN ELW LV XVHG ILUVW
DV WKH RSHUDQG IRU RQH RI WKHVH LQVWUXFWLRQV VR WKDW ODWHU LW FDQ EH XVHG DV D FRQ�
GLWLRQ WKDW ZLOO GHWHUPLQH KRZ RWKHU LQVWUXFWLRQV ZLOO EH H[HFXWHG� :RUN ELWV FDQ
DOVR EH XVHG ZLWK RWKHU LQVWUXFWLRQV� H�J�� ZLWK WKH 6+,)7 5(*,67(5 LQVWUXFWLRQ
�6)7������� $Q H[DPSOH RI WKH XVH RI ZRUN ZRUGV DQG ELWV ZLWK WKH 6+,)7 5(*�
,67(5 LQVWUXFWLRQ LV SURYLGHG LQ ������ 6+,)7 5(*,67(5 ï 6)7������

$OWKRXJK WKH\ DUH QRW DOZD\V VSHFLILFDOO\ UHIHUUHG WR DV ZRUN ELWV� PDQ\ RI WKH
ELWV XVHG LQ WKH H[DPSOHV LQ6HFWLRQ � ,QVWUXFWLRQ 6HW XVHZRUN ELWV� 8QGHUVWDQG�
LQJ WKH XVH RI WKHVH ELWV LV HVVHQWLDO WR HIIHFWLYH SURJUDPPLQJ�

:RUN %LWV �,QWHUQDO 5HOD\V� 6HFWLRQ ���



���

:RUN ELWV FDQ EH XVHG WR VLPSOLI\ SURJUDPPLQJ ZKHQ D FHUWDLQ FRPELQDWLRQ RI
FRQGLWLRQV LV UHSHDWHGO\ XVHG LQ FRPELQDWLRQ ZLWK RWKHU FRQGLWLRQV� ,Q WKH IROORZ�
LQJ H[DPSOH� ,5 ������ ,5 ������ ,5 ������ DQG ,5 ����� DUH FRPELQHG LQ D
ORJLF EORFN WKDW VWRUHV WKH UHVXOWLQJ H[HFXWLRQ FRQGLWLRQ DV WKH VWDWXV RI ,5
������ ,5 ����� LV WKHQ FRPELQHG ZLWK YDULRXV RWKHU FRQGLWLRQV WR GHWHUPLQH
RXWSXW FRQGLWLRQV IRU ,5 ������ ,5 ������ DQG ,5 ������ L�H�� WR WXUQ WKH RXWSXWV
DOORFDWHG WR WKHVH ELWV 21 RU 2))�
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'LIIHUHQWLDWHG &RQGLWLRQV :RUN ELWV FDQ DOVR EH XVHG LI GLIIHUHQWLDO WUHDWPHQW LV QHFHVVDU\ IRU VRPH� EXW QRW
DOO� RI WKH FRQGLWLRQV UHTXLUHG IRU H[HFXWLRQ RI DQ LQVWUXFWLRQ� ,Q WKLV H[DPSOH� ,5
����� PXVW EH OHIW 21 FRQWLQXRXVO\ DV ORQJ DV ,5 ����� LV 21 DQG ERWK ,5
����� DQG ,5 ����� DUH2))� RU DV ORQJ DV ,5 ����� LV21DQG ,5 ����� LV2))�
,WPXVW EH WXUQHG21 IRU RQO\ RQH F\FOH HDFK WLPH ,5 ����� WXUQV21 �XQOHVVRQH
RI WKH SUHFHGLQJ FRQGLWLRQV LV NHHSLQJ LW 21 FRQWLQXRXVO\��

5HGXFLQJ &RPSOH[
&RQGLWLRQV

:RUN %LWV �,QWHUQDO 5HOD\V� 6HFWLRQ ���



���

7KLV DFWLRQ LV HDVLO\ SURJUDPPHG E\ XVLQJ ,5 ����� DV DZRUN ELW DV WKH RSHUDQG
RI WKH ',))(5(17,$7( 83 LQVWUXFWLRQ �',)8������� :KHQ ,5 ����� WXUQV 21�
,5 ����� ZLOO EH WXUQHG 21 IRU RQH F\FOH DQG WKHQ EH WXUQHG 2)) WKH QH[W F\FOH
E\ ',)8������ $VVXPLQJ WKH RWKHU FRQGLWLRQV FRQWUROOLQJ ,5 ����� DUH QRW NHHS�
LQJ LW 21� WKH ZRUN ELW ,5 ����� ZLOO WXUQ ,5 ����� 21 IRU RQH F\FOH RQO\�
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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���� 3URJUDPPLQJ 3UHFDXWLRQV
7KH QXPEHU RI FRQGLWLRQV WKDW FDQ EH XVHG LQ VHULHV RU SDUDOOHO LV XQOLPLWHG DV
ORQJ DV WKHPHPRU\ FDSDFLW\ RI WKH 3& LV QRW H[FHHGHG� 7KHUHIRUH� XVH DVPDQ\
FRQGLWLRQV DV UHTXLUHG WR GUDZ D FOHDU GLDJUDP� $OWKRXJK YHU\ FRPSOLFDWHG GLD�
JUDPV FDQ EH GUDZQ ZLWK LQVWUXFWLRQ OLQHV� WKHUH PXVW QRW EH DQ\ FRQGLWLRQV RQ
OLQHV UXQQLQJ YHUWLFDOO\ EHWZHHQ WZR RWKHU LQVWUXFWLRQ OLQHV� 'LDJUDP $ VKRZQ
EHORZ� IRU H[DPSOH� LV QRW SRVVLEOH� DQG VKRXOG EH GUDZQ DV GLDJUDP %� 0QH�
PRQLF FRGH LV SURYLGHG IRU GLDJUDP % RQO\� FRGLQJ GLDJUDP $ZRXOG EH LPSRVVL�
EOH�
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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����� $1' 127 �����

����� ,QVWUXFWLRQ �

7KH QXPEHU RI WLPHV DQ\ SDUWLFXODU ELW FDQ EH DVVLJQHG WR FRQGLWLRQV LV QRW OLP�
LWHG� VR XVH WKHP DV PDQ\ WLPHV DV UHTXLUHG WR VLPSOLI\ \RXU SURJUDP� 2IWHQ�
FRPSOLFDWHG SURJUDPV DUH WKH UHVXOW RI DWWHPSWV WR UHGXFH WKH QXPEHU RI WLPHV D
ELW LV XVHG�

3URJUDPPLQJ 3UHFDXWLRQV 6HFWLRQ ����



���

([FHSW IRU LQVWUXFWLRQV IRU ZKLFK FRQGLWLRQV DUH QRW DOORZHG �H�J�� ,17(5/2&.
&/($5 DQG -803 (1'� VHH EHORZ�� HYHU\ LQVWUXFWLRQ OLQH PXVW DOVR KDYH DW
OHDVW RQH FRQGLWLRQ RQ LW WR GHWHUPLQH WKH H[HFXWLRQ FRQGLWLRQ IRU WKH LQVWUXFWLRQ
DW WKH ULJKW� $JDLQ� GLDJUDP $ � EHORZ� PXVW EH GUDZQ DV GLDJUDP %� ,I DQ LQVWUXF�
WLRQ PXVW EH FRQWLQXRXVO\ H[HFXWHG �H�J�� LI DQ RXWSXW PXVW DOZD\V EH NHSW 21
ZKLOH WKH SURJUDP LV EHLQJ H[HFXWHG�� WKH $OZD\V21 )ODJ �65 ������ LQ WKH 65
DUHD FDQ EH XVHG�

,QVWUXFWLRQ

�����

,QVWUXFWLRQ

'LDJUDP $� ,QFRUUHFW

'LDJUDP %

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� ,QVWUXFWLRQ

7KHUH DUH D IHZ H[FHSWLRQV WR WKLV UXOH� LQFOXGLQJ WKH ,17(5/2&. &/($5�
-803(1'� DQG VWHS LQVWUXFWLRQV� (DFK RI WKHVH LQVWUXFWLRQV LV XVHG DV WKH VHF�
RQG RI D SDLU RI LQVWUXFWLRQV DQG LV FRQWUROOHG E\ WKH H[HFXWLRQ FRQGLWLRQ RI WKH
ILUVW RI WKH SDLU� &RQGLWLRQV VKRXOG QRW EH SODFHG RQ WKH LQVWUXFWLRQ OLQHV OHDGLQJ WR
WKHVH LQVWUXFWLRQV� 5HIHU WR 6HFWLRQ � ,QVWUXFWLRQ 6HW IRU GHWDLOV�

:KHQ GUDZLQJ ODGGHU GLDJUDPV� LW LV LPSRUWDQW WR NHHS LQ PLQG WKH QXPEHU RI
LQVWUXFWLRQV WKDW ZLOO EH UHTXLUHG WR LQSXW LW� ,Q GLDJUDP $� EHORZ� DQ 25 /2$'
LQVWUXFWLRQ ZLOO EH UHTXLUHG WR FRPELQH WKH WRS DQG ERWWRP LQVWUXFWLRQ OLQHV� 7KLV
FDQ EH DYRLGHG E\ UHGUDZLQJ DV VKRZQ LQ GLDJUDP%VR WKDW QR$1'/2$'RU25
/2$' LQVWUXFWLRQV DUH UHTXLUHG� 5HIHU WR ����� $1' /2$' DQG 25 /2$' IRU
PRUH GHWDLOV DQG 6HFWLRQ � 3URJUDP0RQLWRULQJ DQG ([HFXWLRQ IRU IXUWKHU H[DP�
SOHV�

�����

����� �����
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'LDJUDP $

'LDJUDP %

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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3URJUDPPLQJ 3UHFDXWLRQV 6HFWLRQ ����
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���� 3URJUDP ([HFXWLRQ
:KHQ SURJUDPH[HFXWLRQ LV VWDUWHG� WKH&388QLW F\FOHV WKH SURJUDP IURP WRS WR
ERWWRP� FKHFNLQJ DOO FRQGLWLRQV DQG H[HFXWLQJ DOO LQVWUXFWLRQV DFFRUGLQJO\ DV LW
PRYHV GRZQ WKH EXV EDU� ,W LV LPSRUWDQW WKDW LQVWUXFWLRQV EH SODFHG LQ WKH SURSHU
RUGHU VR WKDW� IRU H[DPSOH� WKH GHVLUHG GDWD LV PRYHG WR D ZRUG EHIRUH WKDW ZRUG
LV XVHG DV WKH RSHUDQG IRU DQ LQVWUXFWLRQ� 5HPHPEHU WKDW DQ LQVWUXFWLRQ OLQH LV
FRPSOHWHG WR WKH WHUPLQDO LQVWUXFWLRQ DW WKH ULJKW EHIRUH H[HFXWLQJ DQ LQVWUXFWLRQ
OLQHV EUDQFKLQJ IURP WKH ILUVW LQVWUXFWLRQ OLQH WR RWKHU WHUPLQDO LQVWUXFWLRQV DW WKH
ULJKW�

3URJUDP H[HFXWLRQ LV RQO\ RQH RI WKH WDVNV FDUULHG RXW E\ WKH &388QLW DV SDUW RI
WKH F\FOH WLPH� 5HIHU WR 6HFWLRQ � 3URJUDP ([HFXWLRQ 7LPLQJ IRU GHWDLOV�

���� 6SHFLDO ,�2 8QLW ,QWHUIDFH 3URJUDPV
7KLV VHFWLRQ SURYLGHV SURJUDPPLQJ PHWKRGV DQG SUHFDXWLRQV IRU 6SHFLDO ,�2
8QLW RSHUDWLRQ�

������5HVWDUWLQJ 6SHFLDO ,�2 8QLWV

:KHQ D 6SHFLDO ,�2 8QLW LV UHVWDUWHG� H[HFXWLRQ RI ,25)����� LV GLVDEOHG XQWLO
6SHFLDO ,�2 8QLW LQLWLDOL]DWLRQ LV FRPSOHWHG�

65 �����
�8QLW �� 5HVWDUW %LW�

65 �����
�8QLW �� 5HVWDUW )ODJ�

21

2))

21

2))

6SHFLDO ,�2 8QLW
,QLWLDOL]DWLRQ

([HFXWLRQ RI ,25)�����
IRU 8QLW �� (QDEOHG 'LVDEOHG (QDEOHG

:KLOH WKH 5HVWDUW )ODJ �65 ������ LV 21� QRUPDO (1' UHIUHVKLQJ LV SHUIRUPHG
DQG WKH 6SHFLDO ,�2 8QLW LV LQLWLDOL]HG� 7KLV SURFHVVLQJ RFFXUV UHJDUGOHVV RI WKH
VHWWLQJV LQ '0 ���� DQG '0 ���� ZKLFK UHODWH WR 6SHFLDO ,�2 8QLW UHIUHVKLQJ�
,25)����� LQVWUXFWLRQV LQ WKH SURJUDP ZRQ·W EH H[HFXWHG IRU WKH LQLWLDOL]LQJ 8QLW
XQWLO LQLWLDOL]DWLRQ LV FRPSOHWHG�

6SHFLDO ,�2 8QLW GDWD WKDW ZDV WR EH UHIUHVKHG PLJKW EH ORVW GXULQJ LQLWLDOL]DWLRQ�
:KHQ ZULWLQJ D SURJUDP WR UHVWDUW 6SHFLDO ,�2 8QLWV� GLVDEOH SURJUDPPLQJ WKDW
GHSHQGV RQ GDWD IURP WKH LQLWLDOL]LQJ 6SHFLDO ,�2 8QLW� VXFK DV GDWD XVHG LQ FDO�
FXODWLRQV� ZKLOH LWV 5HVWDUW )ODJ �65 ����� WR 65 ������ LV 21� 1RUPDO SURJUDP
RSHUDWLRQV FDQ FRQWLQXH IRU 8QLWV WKDW DUHQ·W LQLWLDOL]LQJ�

7KH 5HVWDUW )ODJ ZRQ·W WXUQ 21 IRU 6SHFLDO ,�2 8QLWV PRXQWHG RQ 6ODYH 5DFNV�

7KH VWDQGDUG 6SHFLDO ,�2 8QLW UHVWDUW WLPH LV ��� � WKH F\FOH WLPH��

6SHFLDO ,�2 8QLW ,QWHUIDFH 3URJUDPV 6HFWLRQ ����



���

������ 6SHFLDO ,�2 8QLW (UURU 3URFHVVLQJ 3URJUDP
8VH D SURJUDP OLNH WKH RQH VKRZQ EHORZ WR UHVWDUW D 6SHFLDO ,�2 8QLW LQ ZKLFK DQ
HUURU KDV RFFXUUHG� 7KLV H[DPSOH SURJUDP UHVWDUWV 8QLW ��

'LVDEOHV
FDOFXODWLRQV
GXULQJ ,QLW�
LDOL]DWLRQ�

',)8����� $5����

-03����� ��

-0(����� ��

$5 ����
�8QLW �� (UURU )ODJ�

65 �����
�8QLW �� 5HVWDUW )ODJ�

5HVWDUW

&DOFXODWLRQV XVLQJ GDWD IURP 6SHFLDO ,�2 8QLW �

�����

$5����

������&KDQJLQJ WKH 6SHFLDO ,�2 8QLW 6HWWLQJV
,Q WKH &���+;�+*�+(� ODGGHU LQVWUXFWLRQV FDQ EH XVHG WR ZULWH GDWD LQWR WKH
6SHFLDO ,�2 8QLW $UHDV �'0 ���� WR '0 ����� DQG FKDQJH WKH 6SHFLDO ,�2 8QLW
VHWWLQJV� &KDQJLQJ WKH VHWWLQJV LV XVHIXO ZKHQ GLIIHUHQW VHWWLQJV DUH UHTXLUHG IRU
GLIIHUHQW SURGXFWLRQ SURFHVVHV�
,Q WKLV H[DPSOH WKHUH DUH WZR SURGXFWLRQ SURFHVVHV WKDW UHTXLUH GLIIHUHQW 6SHFLDO
,�28QLW VHWWLQJV� 7KH VHWWLQJV IRU WKH ILUVW SURFHVV DUH VWRUHG LQ '0 ���� WKURXJK
'0 ���� DQG WKH VHWWLQJV IRU WKH VHFRQG SURFHVV DUH VWRUHG LQ '0 ���� WKURXJK
'0 �����

6WHSV � WKURXJK � LQ WKH IROORZLQJ SURFHGXUH DUHQ·W QHFHVVDU\ ZKHQ ;)(5�����
LV XVHG WR RYHUZULWH '0 ���� WKURXJK '0 ���� GLUHFWO\ IURP WKH SURJUDP ZLWK
WKH FRQWHQWV RI IL[HG '0 �'0 ���� WKURXJK '0 ������ ,Q WKLV FDVH� MXVW UHVWDUW
WKH 8QLW IURP WKH SURJUDP DIWHU RYHUZULWLQJ '0 ���� WKURXJK '0 �����

�� �� ���� �� &OHDU WKH PHPRU\ �DOO FOHDU��

7KH 80 $UHD $OORFDWLRQ RSHUDWLRQ FDQ·W EH SHUIRUPHG XQOHVV WKH PHPRU\
KDV EHHQ FOHDUHG�

�� 3HUIRUP WKH 80 $UHD $OORFDWLRQ RSHUDWLRQ WR DOORFDWH �. ZRUGV WR WKH H[�
SDQVLRQ '0 DUHD �'0 ���� WKURXJK '0 ������

)81 &+*

� �
%

�
'

� :5,7(

9(5

3/$<

6(7

&/5

�� 3HUIRUP WKH +H[DGHFLPDO�%&' 'DWD 0RGLILFDWLRQ RSHUDWLRQ WR VHW WKH 6SH�
FLDO ,�2 8QLW PRGH WR ´&���+�FRPSDWLEOH 520PRGH �µ E\ VHWWLQJ '0 ����
WR ������ 7KLVPRGH WUDQVIHUV WKH FRQWHQWV RI '0 ���� WKURXJK '0 ���� WR
'0 ���� WKURXJK '0 ���� DW 3& VWDUWXS� 7KLV QHZ 3& 6HWXS VHWWLQJ ZRQ·W
EH HIIHFWLYH XQWLO WKH 3& LV UHVWDUWHG E\ WXUQLQJ LW RII DQG WKHQ RQ DJDLQ�

�� 6HW SLQ � RI WKH&388QLW·V ',3 VZLWFK WR21� 7KLV VHWWLQJ HQDEOHV WKH XVHU WR
DVVLJQ H[SDQVLRQ LQVWUXFWLRQ IXQFWLRQ FRGHV�

3URJUDPPLQJ &RQVROH
2SHUDWLRQV

6SHFLDO ,�2 8QLW ,QWHUIDFH 3URJUDPV 6HFWLRQ ����



���

�� ;'05�ïï�KDV D GHIDXOW IXQFWLRQ FRGH RI ���� ,I IXQFWLRQ FRGH ��� KDV EHHQ
DVVLJQHG WR DQRWKHU LQVWUXFWLRQ� SHUIRUP WKH ([SDQVLRQ ,QVWUXFWLRQ )XQFWLRQ
&RGH $VVLJQPHQW RSHUDWLRQ WR DVVLJQ D IXQFWLRQ FRGH WR ;'05�ïï��

�� ,QSXW WKH SURJUDP�

7KH IROORZLQJ SURJUDP FKDQJHV WKH 6SHFLDO ,�2 8QLW $UHD VHWWLQJV IRU 8QLW �� UH�
VWDUWV WKH 8QLW� DQG GLVDEOHV FDOFXODWLRQV XVLQJ GDWD IURP 8QLW � ZKLOH WKH 8QLW LV
LQLWLDOL]LQJ�

#;'05�����

�����

�����

'0����

',)8����� $5����

-03����� ��

-0(����� ��

8QLW �� 5HVWDUW )ODJ

'LVDEOHV
FDOFXODWLRQV
GXULQJ ,QLW�
LDOL]DWLRQ�&DOFXODWLRQV XVLQJ GDWD IURP 6SHFLDO ,�2 8QLW �

7UDQVIHUV
WKH FRQWHQWV
RI '0 ����
WKURXJK
'0 ���� WR
'0 ����
WKURXJK
'0 �����

(QG RI SURFHVV ��

5HVWDUWV
8QLW ��

�����

�����

������ 6SHFLDO ,�2 8QLW ,�2 5HIUHVKLQJ ,QWHUYDO
:KHQ WKH LQWHUYDO EHWZHHQ ,�2 UHIUHVKHV LV WRR VKRUW� WKH SURFHVVLQJ LQ WKH 6SH�
FLDO ,�2 8QLW FDQ EH GHOD\HG FDXVLQJ 6SHFLDO ,�28QLW HUURUV RU RWKHUZLVH LQWHUIHU�
LQJ ZLWK SURSHU 8QLW RSHUDWLRQ� ,Q WKLV FDVH� XVH WKH IROORZLQJ PHWKRGV WR UHVWRUH
QRUPDO RSHUDWLRQ�

7KHUH DUH WZR ZD\V WR H[WHQG WKH LQWHUYDO EHWZHHQ ,�2 UHIUHVKHV� (LWKHU RI WKHVH
PHWKRGV FDQ EH XVHG�

�� �� ���� �� 'LVDEOH F\FOLF 6SHFLDO ,�2 8QLW UHIUHVKLQJ LQ WKH 3& 6HWXS �'0 ����� DQG
XVH ,25)����� WR UHIUHVK WKH 6SHFLDO ,�2 8QLW·V ,�2 RQO\ ZKHQ QHFHVVDU\�

7R GLVDEOH F\FOLF UHIUHVKLQJ IRU DOO 6SHFLDO ,�2 8QLWV PRXQWHG WR WKH &38
5DFN RU ([SDQVLRQ ,�2 5DFNV� VHW '0 ���� WR ������

�� ,QFUHDVH WKH 3&·V F\FOH WLPH E\ VHWWLQJ D PLQLPXP F\FOH WLPH LQ WKH 3& 6HW�
XS �'0 ����� RU H[HFXWLQJ 6&$1����� LQ WKH SURJUDP�

&KDQJH WKH SURJUDP WR XVH HLWKHU ,25)����� UHIUHVKLQJ RU (1' UHIUHVKLQJ� ,W LV
DOVR SRVVLEOH WR LQFUHDVH WKH 3&·V F\FOH WLPH E\ VHWWLQJ D PLQLPXP F\FOH WLPH LQ
WKH 3& 6HWXS �'0 ����� RU H[HFXWLQJ 6&$1����� LQ WKH SURJUDP�

&KDQJH WKH SURJUDP WR LQFUHDVH WKH VSDFLQJ EHWZHHQ ,25)����� LQVWUXFWLRQV RU
XVH MXVW RQH ,25)����� LQVWUXFWLRQ�

([DPSOH 3URJUDP
�6SHFLDO ,�2 8QLW ��

6KRUW ,QWHUYDO EHWZHHQ
(1' 5HIUHVKHV

6KRUW ,QWHUYDO EHWZHHQ
,25)����� DQG (1' 5HIUHVK

6KRUW ,QWHUYDO EHWZHHQ
,25)����� ,QVWUXFWLRQV

6SHFLDO ,�2 8QLW ,QWHUIDFH 3URJUDPV 6HFWLRQ ����



���

������5HGXFLQJ WKH &\FOH 7LPH
:KHQ D 6SHFLDO ,�2 8QLW LV PRXQWHG LQ D &���+;�+*�+( 3&� (1' UHIUHVKLQJ LV
SHUIRUPHG DXWRPDWLFDOO\ HDFK F\FOH ZLWKRXW PDNLQJ DQ\ VSHFLDO VHWWLQJV� :KHQ
VHYHUDO 6SHFLDO ,�2 8QLWV DUH EHLQJ XVHG� WKH F\FOH WLPH PLJKW EHFRPH WRR ORQJ
EHFDXVH RI WKH WLPH UHTXLUHG IRU WKLV DXWRPDWLF ,�2 UHIUHVKLQJ�
7R UHGXFH WKH WLPH GHYRWHG WR ,�2 UHIUHVKLQJ� GLVDEOH F\FOLF 6SHFLDO ,�2 8QLW UH�
IUHVKLQJ LQ WKH 3& 6HWXS �'0 ����� DQG XVH ,25)����� WR UHIUHVK WKH 6SHFLDO
,�2 8QLWV LQVWHDG� ,�2 UHIUHVKLQJ IRU DOO 6SHFLDO ,�2 8QLWV PRXQWHG WR WKH &38
5DFN RU ([SDQVLRQ ,�2 5DFNV FDQ EH GLVDEOHG LQ WKH 3& 6HWXS E\ VHWWLQJ '0
���� WR ������
7KH IROORZLQJ H[DPSOH SURJUDP UHGXFHV WKH 6SHFLDO ,�2 8QLW UHIUHVKLQJ WLPH IRU
D 3&ZLWK IRXU 6SHFLDO ,�2 8QLWV E\ UHIUHVKLQJ MXVW RQH8QLW HDFK F\FOH� 7KH8QLWV
DUH UHIUHVKHG LQ RUGHU� 8QLW �� 8QLW �� 8QLW �� 8QLW �� 8QLW �� DQG VR RQ�

8
Q
LW
�

8
Q
LW
�

8
Q
LW
�

8
Q
LW
�

&���+;�+*�+(

7KH IROORZLQJ SURJUDP H[DPSOH LV UHOHYDQW IRU 6SHFLDO ,�2 8QLWV PRXQWHG WR WKH
&38 5DFN RU ([SDQVLRQ ,�2 5DFNV RQO\� EHFDXVH (1' UHIUHVKLQJ LV DOZD\V

6SHFLDO ,�2 8QLW ,QWHUIDFH 3URJUDPV 6HFWLRQ ����
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SHUIRUPHG RQ 6SHFLDO ,�2 8QLWV PRXQWHG WR 6ODYH 5DFNV UHJDUGOHVV RI WKH 3&
6HWXS VHWWLQJV�

�����

�����

�����

�����

�����

�����

����� ����� ����� �����

����� ����� ����� �����

����� ����� ����� �����

����� ����� ����� �����

����� �����

,25)�����

���

���

�����

� F\FOH

5HIUHVKHV 8QLW ��

5HIUHVKHV 8QLW ��

5HIUHVKHV 8QLW ��

5HIUHVKHV 8QLW ��

,25)�����

���

���

�����

,25)�����

���

���

�����

,25)�����

���

���

�����

1RWH ,5 ����� LV XVHG LQ DQ 287 LQVWUXFWLRQ WZLFH LQ WKLV SURJUDP� $OWKRXJK DFFHSW�
DEOH LQ WKH DERYH H[DPSOH� WKLV W\SH RI GXSOLFDWLRQ LV QRW XVXDOO\ DOORZHG XQOHVV
WKHUH LV D VSHFLILF UHDVRQ DQG WKHQ RQO\ ZKHQ SURSHU RSHUDWLRQ FDQ EH HQVXUHG�

���� $QDORJ 7LPHU 8QLW 3URJUDPPLQJ
$Q $QDORJ 7LPHU 8QLW·V WLPHU 69 FDQ EH FKDQJHG HDVLO\ ZLWKRXW D 3URJUDPPLQJ
&RQVROH� 7KH 8QLW LV HTXLSSHG ZLWK DQ H[WHUQDO YDULDEOH UHVLVWRU FRQQHFWRU� VR D
YDULDEOH UHVLVWRU FDQ EH LQVWDOOHG LQ WKH FRQWURO SDQHO DQG FRQQHFWHG WR WKH $QD�
ORJ 7LPHU 8QLW WR VHW RU DGMXVW WKH WLPHU 69 PDQXDOO\�

������2SHUDWLRQ
:KHQ WKH 7LPHU 6WDUW ,QSXW LV WXUQHG21� WKH 7LPHU 6HW %LWV DOORFDWHG WR WKH $QD�
ORJ 7LPHU 8QLW �ELWV �� WR �� RI Q� DUH WXUQHG21� WKH DQDORJ WLPHU EHJLQV WR RSHU�
DWH� DQG WKH WLPHU VHW LQGLFDWRU �6(7� RQ WKH 8QLW ZLOO OLJKW�

:KHQ WKH 8QLW·V WLPHU 69 �VHW LQWHUQDOO\ RU H[WHUQDOO\� HODSVHV� WKH 8QLW·V
&RPSOHWLRQ )ODJV �ELWV �� WR �� RI Q� DQG WKH 7LPH�XS 2XWSXW ZLOO EH WXUQHG 21�
$OVR� WKH WLPH�XS LQGLFDWRU RQ WKH 8QLW �7,0( 83� ZLOO OLJKW�

$QDORJ 7LPHU 8QLW 3URJUDPPLQJ 6HFWLRQ ����



���

5HIHU WR WKH $QDORJ 7LPHU 8QLW·V 2SHUDWLRQ 0DQXDO IRU GHWDLOV RQ VZLWFKLQJ EH�
WZHHQ LQWHUQDO DQG H[WHUQDO WLPHU 69VHWWLQJV� FRQQHFWLQJ D YDULDEOH UHVLVWRU� DQG
VZLWFK VHWWLQJV�

%LWV �� WR �� RI Q

7LPHU 6WDUW ,QSXW

&RPSOHWLRQ )ODJV

7LPHU 6HW
%LWV
�%LWV �� WR
�� RI Q�

7LPH�XS
2XWSXW

7LPHU 6WDUW ,QSXW

7LPH�XS 2XWSXW

7LPHU LQWHUYDO

������%LW $OORFDWLRQ DQG ',3 6ZLWFK 6HWWLQJV
7KH IROORZLQJ WDEOH VKRZV WKH XVH RI WKH ZRUG �Q� DOORFDWHG WR WKH $QDORJ 7LPHU
8QLW� 7KLV ZRUG DGGUHVV GHSHQGV XSRQ WKH VORW LQ ZKLFK WKH 8QLW LV PRXQWHG�

%LW ,�2 FODVV )XQFWLRQ &RPPHQWV
�� 2XWSXW 7LPHU � 6HW %LW 21 ZKHQ WLPHU LV VHW�
��

S
7LPHU � 6HW %LW

�� 7LPHU � 6HW %LW
�� 7LPHU � 6HW %LW
�� 7LPHU � 6WRS %LW 2))� (QDEOH WLPHU RSHUDWLRQ

21 6 L L�� 7LPHU � 6WRS %LW
S

21� 6WRS WLPHU RSHUDWLRQ

�� 7LPHU � 6WRS %LW
�� 7LPHU � 6WRS %LW
�� ,QSXW 7LPHU � &RPSOHWLRQ )ODJ 21 ZKHQ WLPHU KDV WLPHG RXW�
��

S
7LPHU � &RPSOHWLRQ )ODJ

�� 7LPHU � &RPSOHWLRQ )ODJ
�� 7LPHU � &RPSOHWLRQ )ODJ
�� WR �� ��� 1RW XVHG� ���

7LPHU 5DQJH 6HWWLQJ 6HW WKH WLPHU UDQJH ZLWK WKH XSSHU ',3 VZLWFK RQ WKH IURQW RI WKH 8QLW� (DFK WLP�
HU·V UDQJH FDQ EH VHW LQGHSHQGHQWO\�

5DQJH 7LPHU � 7LPHU � 7LPHU � 7LPHU �J
3LQ � 3LQ � 3LQ � 3LQ � 3LQ � 3LQ � 3LQ � 3LQ �

��� WR � V 2)) 2)) 2)) 2)) 2)) 2)) 2)) 2))
� WR �� V 21 2)) 21 2)) 21 2)) 21 2))
�� WR �� V 2)) 21 2)) 21 2)) 21 2)) 21
� WR �� PLQXWHV 21 21 21 21 21 21 21 21

6HOHFW LQWHUQDO RU H[WHUQDO VHWWLQJ ZLWK WKH ORZHU ',3 VZLWFK RQ WKH IURQW RI WKH
8QLW�

6HWWLQJ 7LPHU � �SLQ �� 7LPHU � �SLQ �� 7LPHU � �SLQ �� 7LPHU � �SLQ ��
,QWHUQDO 21 21 21 21
([WHUQDO 2)) 2)) 2)) 2))

6HOHFWLQJ ,QWHUQDO�([WHUQDO
7LPHU 69 6HWWLQJ

$QDORJ 7LPHU 8QLW 3URJUDPPLQJ 6HFWLRQ ����
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������ ([DPSOH 3URJUDP
7KH IROORZLQJ WDEOH VKRZV WKH ZRUG DOORFDWLRQV IRU WKH 8QLWV LQ WKLV H[DPSOH�

,WHP :RUG
,5 ZRUG DOORFDWHG WR WKH $QDORJ 7LPHU 8QLW ,5 ���
,5 ZRUG DOORFDWHG WR WKH ,QSXW 8QLW ,5 ���
,5 ZRUG DOORFDWHG WR WKH 2XWSXW 8QLW ,5 ���

7KH $QDORJ 7LPHU 8QLW·V 69 VHWWLQJV DQG H[WHUQDO YDULDEOH UHVLVWRU FRQWURO FRQ�
QHFWLRQV DUH VKRZQ EHORZ�

7LPHU 6HW YDOXH 5DQJH 9DULDEOH
UHVLVWRU
VHWWLQJ

9DULDEOH UHVLVWRU
FRQWURO

� ��� V ��� WR � V ��� FORFNZLVH ,QWHUQDO
� � V � WR �� V ��� FORFNZLVH ,QWHUQDO
� �� V �� WR �� V ��� FORFNZLVH ([WHUQDO
� � PLQXWHV � WR �� PLQXWHV ��� FORFNZLVH ([WHUQDO

8QLW &RQILJXUDWLRQ

$QDORJ 7LPHU 8QLW 3URJUDPPLQJ 6HFWLRQ ����
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7KH IROORZLQJ GLDJUDP VKRZV WKH VZLWFK VHWWLQJV DQG ZLULQJ FRQQHFWLRQV UH�
TXLUHG WR DFKLHYH WKH 8QLW FRQILJXUDWLRQ VKRZQ DERYH�

7KH VHWWLQJV RQ WKHVH WZR YDULDEOH UHVLVWRU FRQWUROV DUH YDOLG
EHFDXVH WLPHUV � DQG � DUH VHW IRU LQWHUQDO 69 VHWWLQJV�
8VH WKH VFUHZGULYHU LQFOXGHG ZLWK WKH 8QLW WR VHW WKH YDULDEOH
UHVLVWRU�

7KH VHWWLQJV RQ WKHVH WZR YDULDEOH UHVLVWRU FRQWUROV DUH QRW
YDOLG EHFDXVH WLPHUV � DQG � DUH VHW IRU H[WHUQDO 69 VHWWLQJV�

'R QRW FRQQHFW DQ\WKLQJ WR WKHVH FRQQHFWRUV� 7LPHUV � DQG �
DUH VHW IRU LQWHUQDO 69 VHWWLQJV� VR WKH YDULDEOH UHVLVWRU FRQ�
WUROV DW WKH WRS RI WKH 8QLW DUH XVHG WR VHW WKHLU 69V�

([WHUQDO 69 6HWWLQJV �� WR �� .W�

&RQQHFW YDULDEOH UHVLVWRU IRU WLPHUV � DQG � WR WKHVH FRQQHF�
WRUV� 5HIHU WR WKH $QDORJ 7LPHU 8QLW·V 2SHUDWLRQ 0DQXDO IRU
GHWDLOV RQ WKHVH VHWWLQJV�

3LQ �

2))

3LQ �

2))

7LPHU ��

��� WR � VHFRQG

3LQ �

21

3LQ �

2))

7LPHU ��

� WR �� VHFRQGV

3LQ �

2))

3LQ �

21

7LPHU ��

�� WR �� VHFRQGV

3LQ �

21

3LQ �

21

7LPHU ��

� WR �� PLQXWHV

([WHUQDO([WHUQDO

7LPHU �

2))

3LQ �

7LPHU �

2))

3LQ �

7LPHU �

21

,QWHUQDO

3LQ �

7LPHU �

21

,QWHUQDO

3LQ �

7KH WLPHU UDQJH VHWWLQJV DUH DV IROORZV�

7KH LQWHUQDO�H[WHUQDO 69 VHWWLQJV DUH DV IROORZV�

8QLW 6HWWLQJV DQG :LULQJ

$QDORJ 7LPHU 8QLW 3URJUDPPLQJ 6HFWLRQ ����
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7KH IROORZLQJ GLDJUDP VKRZV WKH H[DPSOH ODGGHU SURJUDP�

�� �� ���� �� 2XWSXW ,5 ����� ZLOO JR 21 DERXW ��� V �7�� DIWHU LQSXW ,5 ����� JRHV 21�
�� 2XWSXW ,5 ����� ZLOO JR 21 DERXW � V �7�� DIWHU LQSXW ,5 ����� JRHV 21�
�� 2XWSXW ,5 ����� ZLOO JR 21 DERXW �� V �7�� DIWHU LQSXW ,5 ����� JRHV 21

DQG ,5 ����� ZLOO JR 21 DERXW �PLQXWHV �7�� DIWHU LQSXW ,5 ����� JRHV21�
�� 7LPHUV � DQG � DUH VWRSSHG E\ LQSXW ,5 ������

:KHQ WKH WLPH VHW RQ WKH LQWHUQDO YDULDEOH
UHVLVWRU FRQWURO HODSVHV� WKH &RPSOHWLRQ )ODJ
������� JRHV 21 DQG WKH 8QLW·V 7,0( 83
LQGLFDWRU OLJKWV� 2XWSXW ,5 ����� JRHV 21 DW
WKH VDPH WLPH�

:KHQ WKH WLPH VHW RQ WKH H[WHUQDO YDULDEOH
UHVLVWRU FRQWURO HODSVHV� WKH &RPSOHWLRQ )ODJ
������� JRHV 21 DQG WKH 8QLW·V 7,0( 83 LQ�
GLFDWRU OLJKWV� 2XWSXW ,5 ����� JRHV 21 DW
WKH VDPH WLPH�
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7LPHUV � DQG � VWRS RSHUDWLQJ ZKHQ WKH
HPHUJHQF\ VWRS LQSXW JRHV 21�

:KHQ WKH WLPH VHW RQ WKH LQWHUQDO YROXPH
FRQWURO HODSVHV� WKH &RPSOHWLRQ )ODJ �������
JRHV 21 DQG WKH 8QLW·V 7,0( 83 LQGLFDWRU
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7LPHU � ������� VWDUWV RSHUDWLQJ DQG WKH
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7LPHU � &RPSOHWLRQ )ODJ

7LPHU � &RPSOHWLRQ )ODJ

7LPHU � &RPSOHWLRQ )ODJ

7LPHU � &RPSOHWLRQ )ODJ

/DGGHU 3URJUDP
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,QVWUXFWLRQ 6HW

7KH &���+;�+*�+( 3&V KDYH ODUJH SURJUDPPLQJ LQVWUXFWLRQ VHWV WKDW DOORZ IRU HDV\ SURJUDPPLQJ RI FRPSOLFDWHG FRQWURO
SURFHVVHV� 7KLV VHFWLRQ H[SODLQV LQVWUXFWLRQV LQGLYLGXDOO\ DQG SURYLGHV WKH ODGGHU GLDJUDP V\PERO� GDWD DUHDV� DQG IODJV XVHG
ZLWK HDFK�
7KHPDQ\ LQVWUXFWLRQVSURYLGHGE\ WKH&���+;�+*�+(3&VDUH RUJDQL]HG LQ WKH IROORZLQJ VXEVHFWLRQVE\ LQVWUXFWLRQJURXS�
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������ *5283�� +,*+�'(16,7< ,�2 5()5(6+ ï035)����� ���� � � � � � � � � � � � � � � �
������� %,7 &2817(5 ï %&17����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� )5$0( &+(&.680 ï )&6����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� )$,/85( 32,17 '(7(&7,21 ï )3'����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � �
������� '$7$ 6($5&+ ï 65&+����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� (;3$16,21 '0 5($' ï;'05����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� ,1',5(&7 (0 $''5(66,1* ï ,(06�ïï� ���� � � � � � � � � � � � � � � � � � � � � � � � � � �
������� 6(/(&7 (0 %$1. ï (0%&����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� 3&0&,$ &$5' 0$&52 ï&0&5����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� 1HWZRUN ,QVWUXFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 1(7:25. 6(1' ï 6(1'����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 1(7:25. 5(&(,9( ï 5(&9����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ $ERXW 1HWZRUN &RPPXQLFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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������ 5(&(,9( ï 5;'����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 75$160,7 ï 7;'����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ &+$1*( 56����& 6(783 ï 6783����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 35272&2/ 0$&52 ï 30&5����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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������ ',*,7$/ 6:,7&+ ,1387 ï'6:����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 7(1 .(< ,1387 ï 7.<����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ +(;$'(&,0$/ .(< ,1387 ï+.<����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 0$75,; ,1387 ï075����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ��6(*0(17 ',63/$< 287387 ï �6(*����� ���� � � � � � � � � � � � � � � � � � � � � � � �

���� 6SHFLDO ,�2 8QLW ,QVWUXFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 63(&,$/ ,�2 81,7 5($' ï ,25'����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 63(&,$/ ,�2 81,7 :5,7( ï ,2:5����� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

��� 1RWDWLRQ
,Q WKH UHPDLQGHU RI WKLV PDQXDO� DOO LQVWUXFWLRQV ZLOO EH UHIHUUHG WR E\ WKHLU PQH�
PRQLFV� )RU H[DPSOH� WKH 2XWSXW LQVWUXFWLRQ ZLOO EH FDOOHG 287� WKH $1' /RDG
LQVWUXFWLRQ� $1' /'� ,I \RX·UH QRW VXUH RI WKH LQVWUXFWLRQ D PQHPRQLF LV XVHG IRU�
UHIHU WR $SSHQGL[ % 3URJUDPPLQJ ,QVWUXFWLRQV�

,I DQ LQVWUXFWLRQ LV DVVLJQHG D IXQFWLRQ FRGH� LW ZLOO EH JLYHQ LQ SDUHQWKHVHV DIWHU
WKH PQHPRQLF� 7KHVH IXQFWLRQ FRGHV� ZKLFK DUH ��GLJLW GHFLPDO QXPEHUV� DUH
XVHG WR LQSXWPRVW LQVWUXFWLRQV LQWR WKH&388QLW DQG DUH GHVFULEHG EULHIO\ EHORZ
DQG LQPRUH GHWDLO LQ ��� ,QSXWWLQJ�0RGLI\LQJ� DQG&KHFNLQJ WKH3URJUDP� $ WDEOH
RI LQVWUXFWLRQV OLVWHG LQ RUGHU RI IXQFWLRQ FRGHV� LV DOVR SURYLGHG LQ $SSHQGL[ %�

$Q # EHIRUH D PQHPRQLF LQGLFDWHV WKH GLIIHUHQWLDWHG YHUVLRQ RI WKDW LQVWUXFWLRQ�
'LIIHUHQWLDWHG LQVWUXFWLRQV DUH H[SODLQHG LQ 6HFWLRQ ����

��� ,QVWUXFWLRQ )RUPDW
0RVW LQVWUXFWLRQV KDYH DW OHDVW RQH RU PRUH RSHUDQGV DVVRFLDWHGZLWK WKHP�2S�
HUDQGV LQGLFDWH RU SURYLGH WKH GDWD RQ ZKLFK DQ LQVWUXFWLRQ LV WR EH SHUIRUPHG�
7KHVH DUH VRPHWLPHV LQSXW DV WKH DFWXDO QXPHULF YDOXHV �L�H�� DV FRQVWDQWV�� EXW
DUH XVXDOO\ WKH DGGUHVVHV RI GDWD DUHD ZRUGV RU ELWV WKDW FRQWDLQ WKH GDWD WR EH
XVHG� $ ELW ZKRVH DGGUHVV LV GHVLJQDWHG DV DQ RSHUDQG LV FDOOHG DQ RSHUDQG ELW�
DZRUGZKRVH DGGUHVV LV GHVLJQDWHG DV DQ RSHUDQG LV FDOOHG DQ RSHUDQGZRUG� ,Q
VRPH LQVWUXFWLRQV� WKH ZRUG DGGUHVV GHVLJQDWHG LQ DQ LQVWUXFWLRQ LQGLFDWHV WKH
ILUVW RI PXOWLSOH ZRUGV FRQWDLQLQJ WKH GHVLUHG GDWD�

(DFK LQVWUXFWLRQ UHTXLUHV RQH RU PRUH ZRUGV LQ 3URJUDP0HPRU\� 7KH ILUVW ZRUG
LV WKH LQVWUXFWLRQ ZRUG� ZKLFK VSHFLILHV WKH LQVWUXFWLRQ DQG FRQWDLQV DQ\ GHILQHUV
�GHVFULEHG EHORZ� RU RSHUDQG ELWV UHTXLUHG E\ WKH LQVWUXFWLRQ� 2WKHU RSHUDQGV
UHTXLUHG E\ WKH LQVWUXFWLRQ DUH FRQWDLQHG LQ IROORZLQJ ZRUGV� RQH RSHUDQG SHU
ZRUG� 6RPH LQVWUXFWLRQV UHTXLUH XS WR IRXU ZRUGV�

$ GHILQHU LV DQ RSHUDQG DVVRFLDWHGZLWK DQ LQVWUXFWLRQ DQG FRQWDLQHG LQ WKH VDPH
ZRUG DV WKH LQVWUXFWLRQ LWVHOI� 7KHVH RSHUDQGV GHILQH WKH LQVWUXFWLRQ UDWKHU WKDQ
WHOOLQJ ZKDW GDWD LW LV WR XVH� ([DPSOHV RI GHILQHUV DUH 7& QXPEHUV� ZKLFK DUH
XVHG LQ WLPHU DQG FRXQWHU LQVWUXFWLRQV WR FUHDWH WLPHUV DQG FRXQWHUV� DV ZHOO DV
MXPS QXPEHUV �ZKLFK GHILQH ZKLFK -XPS LQVWUXFWLRQ LV SDLUHG ZLWK ZKLFK -XPS
(QG LQVWUXFWLRQ�� %LW RSHUDQGV DUH DOVR FRQWDLQHG LQ WKH VDPH ZRUG DV WKH LQ�
VWUXFWLRQ LWVHOI� DOWKRXJK WKHVH DUH QRW FRQVLGHUHG GHILQHUV�

��� 'DWD $UHDV� 'HILQHU 9DOXHV� DQG )ODJV
,Q WKLV VHFWLRQ� HDFK LQVWUXFWLRQ GHVFULSWLRQ LQFOXGHV LWV ODGGHU GLDJUDP V\PERO�
WKH GDWD DUHDV WKDW FDQ EH XVHG E\ LWV RSHUDQGV� DQG WKH YDOXHV WKDW FDQ EH XVHG
DV GHILQHUV� 'HWDLOV IRU WKH GDWD DUHDV DUH DOVR VSHFLILHG E\ WKH RSHUDQG QDPHV
DQG WKH W\SH RI GDWD UHTXLUHG IRU HDFK RSHUDQG �L�H�� ZRUG RU ELW DQG� IRU ZRUGV�
KH[DGHFLPDO RU %&'��

1RW DOO DGGUHVVHV LQ WKH VSHFLILHG GDWD DUHDV DUH QHFHVVDULO\ DOORZHG IRU DQRSHU�
DQG� H�J�� LI DQ RSHUDQG UHTXLUHV WZR ZRUGV� WKH ODVW ZRUG LQ D GDWD DUHD FDQQRW
EH GHVLJQDWHG DV WKH ILUVW ZRUG RI WKH RSHUDQG EHFDXVH DOO ZRUGV IRU D VLQJOH RS�
HUDQG PXVW EH ZLWKLQ WKH VDPH GDWD DUHD� $OVR� QRW DOO ZRUGV LQ WKH 65 DQG '0
DUHDV DUH ZULWHDEOH DV RSHUDQGV �VHH 6HFWLRQ � 0HPRU\ $UHDV IRU GHWDLOV�� 2WK�
HU VSHFLILF OLPLWDWLRQV DUH JLYHQ LQ D /LPLWDWLRQV VXEVHFWLRQ� 5HIHU WR 6HFWLRQ �
0HPRU\ $UHDV IRU DGGUHVVLQJ FRQYHQWLRQV DQG WKH DGGUHVVHV RI IODJV DQG FRQ�
WURO ELWV�

'DWD $UHDV� 'HILQHU 9DOXHV� DQG )ODJV 6HFWLRQ ���
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���

&DXWLRQ 7KH ,5 DQG 65 DUHDV DUH FRQVLGHUHG DV VHSDUDWH GDWD DUHDV� ,I DQ RSHUDQG KDV
DFFHVV WR RQH DUHD� LW GRHVQ·W QHFHVVDULO\ PHDQ WKDW WKH VDPH RSHUDQG ZLOO KDYH
DFFHVV WR WKH RWKHU DUHD� 7KH ERUGHU EHWZHHQ WKH ,5 DQG 65 DUHDV FDQ� KRZHY�
HU� EH FURVVHG IRU D VLQJOH RSHUDQG� L�H�� WKH ODVW ELW LQ WKH ,5 DUHD PD\ EH VSHFL�
ILHG IRU DQ RSHUDQG WKDW UHTXLUHV PRUH WKDQ RQH ZRUG DV ORQJ DV WKH 65 DUHD LV
DOVR DOORZHG IRU WKDW RSHUDQG�

7KH )ODJV VXEVHFWLRQ OLVWV IODJV WKDW DUH DIIHFWHG E\ H[HFXWLRQ RI DQ LQVWUXFWLRQ�
7KHVH IODJV LQFOXGH WKH IROORZLQJ 65 DUHD IODJV�

$EEUHYLDWLRQ 1DPH %LW
(5 ,QVWUXFWLRQ ([HFXWLRQ (UURU )ODJ �����
&< &DUU\ )ODJ �����
*5 *UHDWHU 7KDQ )ODJ �����
(4 (TXDOV )ODJ �����
/( /HVV 7KDQ )ODJ �����
1 1HJDWLYH )ODJ �����
2) 2YHUIORZ )ODJ �����
8) 8QGHUIORZ )ODJ �����

(5 LV WKH IODJ PRVW FRPPRQO\ XVHG IRU PRQLWRULQJ DQ LQVWUXFWLRQ·V H[HFXWLRQ�
:KHQ (5 JRHV 21� LW LQGLFDWHV WKDW DQ HUURU KDV RFFXUUHG LQ DWWHPSWLQJ WR H[H�
FXWH WKH FXUUHQW LQVWUXFWLRQ� 7KH )ODJV VXEVHFWLRQ RI HDFK LQVWUXFWLRQ OLVWV SRVVL�
EOH UHDVRQV IRU (5 EHLQJ 21� (5 ZLOO WXUQ 21 LI RSHUDQGV DUH QRW HQWHUHG FRU�
UHFWO\� ,QVWUXFWLRQV DUH QRW H[HFXWHG ZKHQ (5 LV 21� $ WDEOH RI LQVWUXFWLRQV DQG
WKH IODJV WKH\ DIIHFW LV SURYLGHG LQ $SSHQGL[ & (UURU DQG $ULWKPHWLF )ODJ 2SHUD�
WLRQ�

,QGLUHFW $GGUHVVLQJ :KHQ WKH '0 DUHD LV VSHFLILHG IRU DQ RSHUDQG� DQ LQGLUHFW DGGUHVV FDQ EH XVHG�
,QGLUHFW '0 DGGUHVVLQJ LV VSHFLILHG E\ SODFLQJ DQ DVWHULVN EHIRUH WKH '0� m'0�
:KHQ DQ LQGLUHFW '0 DGGUHVV LV VSHFLILHG� WKH GHVLJQDWHG '0 ZRUG ZLOO FRQWDLQ
WKHDGGUHVVRI WKH'0ZRUG WKDW FRQWDLQV WKHGDWD WKDWZLOO EHXVHGDV WKHRSHUDQG
RI WKH LQVWUXFWLRQ� ,I� IRU H[DPSOH� m'0����ZDV GHVLJQDWHG DV WKH ILUVW RSHUDQG
DQG /5 �� DV WKH VHFRQG RSHUDQG RI 029������ WKH FRQWHQWV RI '0 ���� ZDV
����� DQG '0 ���� FRQWDLQHG ����� WKH YDOXH ���� ZRXOG EH PRYHG WR /5 ���

029�����

m'0 ����

/5 ��

:RUG &RQWHQW
'0 ���� �&��
'0 ���� ����
'0 ���� )��$

'0 ���� ����
'0 ���� ����
'0 ���� '���

���� PRYHG
WR /5 ���

,QGLFDWHV
'0 �����

,QGLUHFW
DGGUHVV

:KHQ XVLQJ LQGLUHFW DGGUHVVLQJ� WKH DGGUHVV RI WKH GHVLUHGZRUGPXVW EH LQ %&'
DQG LW PXVW VSHFLI\ DZRUGZLWKLQ WKH '0DUHD� ,Q WKH DERYH H[DPSOH� WKH FRQWHQW
RI m'0 ���� ZRXOG KDYH WR EH LQ %&' EHWZHHQ ���� DQG �����
7KH ,(06�ïï� LQVWUXFWLRQ FDQ EH XVHG WR FKDQJH WKH GHVWLQDWLRQ RIm'0 IURP WKH
'0 DUHD WR RQH RI WKH EDQNV LQ WKH (0 DUHD� 5HIHU WR ������� ,1',5(&7 (0
$''5(66,1* ï ,(06�ïï� IRU GHWDLOV�

'HVLJQDWLQJ &RQVWDQWV $OWKRXJK GDWD DUHD DGGUHVVHV DUH PRVW RIWHQ JLYHQ DV RSHUDQGV� PDQ\ RSHU�
DQGV DQG DOO GHILQHUV DUH LQSXW DV FRQVWDQWV� 7KH DYDLODEOH YDOXH UDQJH IRU D
JLYHQ GHILQHU RU RSHUDQG GHSHQGV RQ WKH SDUWLFXODU LQVWUXFWLRQ WKDW XVHV LW� &RQ�
VWDQWVPXVW DOVR EH HQWHUHG LQ WKH IRUP UHTXLUHG E\ WKH LQVWUXFWLRQ� L�H�� LQ %&'RU
LQ KH[DGHFLPDO�

'DWD $UHDV� 'HILQHU 9DOXHV� DQG )ODJV 6HFWLRQ ���
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��� 'LIIHUHQWLDWHG ,QVWUXFWLRQV

0RVW LQVWUXFWLRQV DUH SURYLGHG LQ ERWK GLIIHUHQWLDWHG DQG QRQ�GLIIHUHQWLDWHG
IRUPV� 'LIIHUHQWLDWHG LQVWUXFWLRQV DUH GLVWLQJXLVKHG E\ DQ # LQ IURQW RI WKH LQ�
VWUXFWLRQ PQHPRQLF�

$ QRQ�GLIIHUHQWLDWHG LQVWUXFWLRQ LV H[HFXWHG HDFK WLPH LW LV F\FOHG DV ORQJ DV LWV
H[HFXWLRQ FRQGLWLRQ LV 21� $ GLIIHUHQWLDWHG LQVWUXFWLRQ LV H[HFXWHG RQO\ RQFH DI�
WHU LWV H[HFXWLRQ FRQGLWLRQ JRHV IURP 2)) WR 21� ,I WKH H[HFXWLRQ FRQGLWLRQ KDV
QRW FKDQJHG RU KDV FKDQJHG IURP 21 WR 2)) VLQFH WKH ODVW WLPH WKH LQVWUXFWLRQ
ZDV F\FOHG� WKH LQVWUXFWLRQ ZLOO QRW EH H[HFXWHG� 7KH IROORZLQJ WZR H[DPSOHV
VKRZ KRZ WKLV ZRUNV ZLWK 029����� DQG#029������ ZKLFK DUH XVHG WR PRYH
WKH GDWD LQ WKH DGGUHVV GHVLJQDWHG E\ WKH ILUVW RSHUDQG WR WKH DGGUHVV GHVLJ�
QDWHG E\ WKH VHFRQG RSHUDQG�

�����

029�����

+5 ��

'0 ����'LDJUDP $

�����

#029�����

+5 ��

'0 ����'LDJUDP %

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 029�����

+5 ��

'0 ����

����� /' �����

����� #029�����

+5 ��

'0 ����

,Q GLDJUDP$� WKH QRQ�GLIIHUHQWLDWHG029����� ZLOO PRYH WKH FRQWHQW RI +5 �� WR
'0 ���� ZKHQHYHU LW LV F\FOHG ZLWK ������ ,I WKH F\FOH WLPH LV �� PV DQG �����
UHPDLQV21 IRU ��� VHFRQGV� WKLVPRYH RSHUDWLRQZLOO EH SHUIRUPHG �� WLPHV DQG
RQO\ WKH ODVW YDOXH PRYHG WR '0 ���� ZLOO EH SUHVHUYHG WKHUH�
,Q GLDJUDP %� WKH GLIIHUHQWLDWHG #029����� ZLOO PRYH WKH FRQWHQW RI +5 �� WR
'0���� RQO\ RQFH DIWHU ����� JRHV21� (YHQ LI ����� UHPDLQV 21 IRU ��� VHF�
RQGV ZLWK WKH VDPH �� PV F\FOH WLPH� WKH PRYH RSHUDWLRQ ZLOO EH H[HFXWHG RQO\
RQFH GXULQJ WKH ILUVW F\FOH LQ ZKLFK ����� KDV FKDQJHG IURP 2)) WR 21� %H�
FDXVH WKH FRQWHQW RI +5 �� FRXOG YHU\ ZHOO FKDQJH GXULQJ WKH � VHFRQGV ZKLOH
����� LV 21� WKH ILQDO FRQWHQW RI '0 ���� DIWHU WKH � VHFRQGV FRXOG EH GLIIHUHQW
GHSHQGLQJ RQ ZKHWKHU 029����� RU #029����� ZDV XVHG�

$OO RSHUDQGV� ODGGHU GLDJUDP V\PEROV� DQG RWKHU VSHFLILFDWLRQV IRU LQVWUXFWLRQV
DUH WKH VDPH UHJDUGOHVV RI ZKHWKHU WKH GLIIHUHQWLDWHG RU QRQ�GLIIHUHQWLDWHG IRUP
RI DQ LQVWUXFWLRQ LV XVHG�:KHQ LQSXWWLQJ� WKH VDPH IXQFWLRQ FRGHV DUH DOVR XVHG�
EXW 127 LV LQSXW DIWHU WKH IXQFWLRQ FRGH WR GHVLJQDWH WKH GLIIHUHQWLDWHG IRUP RI DQ
LQVWUXFWLRQ� 0RVW� EXW QRW DOO� LQVWUXFWLRQV KDYH GLIIHUHQWLDWHG IRUPV�

5HIHU WR ���� ,17(5/2&. DQG ,17(5/2&. &/($5 ï ,/����� DQG ,/����� IRU
WKH HIIHFWV RI LQWHUORFNV RQ GLIIHUHQWLDWHG LQVWUXFWLRQV�

7KH &���+;�+*�+( 3&V DOVR SURYLGH GLIIHUHQWLDWLRQ LQVWUXFWLRQV� ',)8�����
DQG',)'������ ',)8����� RSHUDWHV WKH VDPHDV D GLIIHUHQWLDWHG LQVWUXFWLRQ� EXW
LV XVHG WR WXUQ21DELW IRU RQH F\FOH� ',)'����� DOVR WXUQV21D ELW IRU RQH F\FOH�
EXW GRHV LW ZKHQ WKH H[HFXWLRQ FRQGLWLRQ KDV FKDQJHG IURP 21 WR 2))� 5HIHU WR
����� ',))(5(17,$7( 83 DQG '2:1 � ',)8����� DQG ',)'����� IRU GHWDLOV�

1RWH 'R QRW XVH 65 ����� DQG 65 ����� IRU GLIIHUHQWLDWHG LQVWUXFWLRQV� 7KHVH ELWV
QHYHU FKDQJH VWDWXV DQG ZLOO QRW WULJJHU GLIIHUHQWLDWHG LQVWUXFWLRQV�
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��� ([SDQVLRQ ,QVWUXFWLRQV
7KH H[SDQVLRQ LQVWUXFWLRQV DUH D JURXS RI LQVWUXFWLRQV WKDW GR QRW KDYH IL[HG
IXQFWLRQ FRGHV� 7KH IXQFWLRQ FRGHV VHW DVLGH IRU WKH H[SDQVLRQ LQVWUXFWLRQV FDQ
EH UHDVVLJQHG WR DQ\ RI WKH H[SDQVLRQ LQVWUXFWLRQV� LI GHVLUHG� 'HIDXOW IXQFWLRQ
FRGHV DUH JLYHQ IRU WKH LQVWUXFWLRQV WKDW KDYH WKHP�

$Q H[SDQVLRQ LQVWUXFWLRQ FDQ EH DVVLJQHG RQH RI DYDLODEOH IXQFWLRQ FRGHV XVLQJ
WKH 3URJUDPPLQJ &RQVROH·V ([SDQVLRQ ,QVWUXFWLRQ )XQFWLRQ &RGH $VVLJQPHQWV
RSHUDWLRQ� 7KH IXQFWLRQ FRGHV DUH� ���� ���� ���� ���� ���� ��� WR ���� ����
���� ���� ���� ���� ���� ���� ���� ���� ��� WR ���� ���� ���� ���� ��� WR ����
���� ���� ���� ���� ���� ���� ���� ���� ���� DQG ���� 5HIHU WR ������([SDQVLRQ
,QVWUXFWLRQ )XQFWLRQ &RGH $VVLJQPHQWV IRU GHWDLOV RQ DVVLJQLQJ IXQFWLRQ FRGHV�

5HIHU WR WKH PDQXDOV IRU WKH 6<60$&�&37 DQG 6<60$&6XSSRUW 6RIWZDUH IRU
GHWDLOV RQ VHWWLQJ IXQFWLRQ FRGHV XVLQJ WKH 6<60$&�&37 DQG 6<60$& 6XS�
SRUW 6RIWZDUH�
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7KH IROORZLQJ H[SDQVLRQ LQVWUXFWLRQV FDQ DOVR EH XVHG LI WKH\ DUH DOORFDWHG DQ\
RI WKH DERYH IXQFWLRQ FRGHV WR UHSODFH WKH GHIDXOW LQVWUXFWLRQV�

0QHPRQLF 1DPH 3DJH
�#�$'%/ '28%/( %,1$5< $'' ���
�#�6%%/ '28%/( %,1$5< 68%75$&7 ���
�#�0%6/ '28%/( 6,*1(' %,1$5< 08/7,3/< ���
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��� &RGLQJ 5LJKW�KDQG ,QVWUXFWLRQV
:ULWLQJ PQHPRQLF FRGH IRU ODGGHU LQVWUXFWLRQV LV GHVFULEHG LQ 6HFWLRQ � :ULWLQJ
DQG ,QSXWWLQJ WKH 3URJUDP� &RQYHUWLQJ WKH LQIRUPDWLRQ LQ WKH ODGGHU GLDJUDP
V\PERO IRU DOO RWKHU LQVWUXFWLRQV IROORZV WKH VDPH SDWWHUQ� DV GHVFULEHG EHORZ�
DQG LV QRW VSHFLILHG IRU HDFK LQVWUXFWLRQ LQGLYLGXDOO\�
7KH ILUVW ZRUG RI DQ\ LQVWUXFWLRQ GHILQHV WKH LQVWUXFWLRQ DQG SURYLGHV DQ\ GHILQ�
HUV� ,I WKH LQVWUXFWLRQ UHTXLUHV RQO\ D VLJQDO ELW RSHUDQG ZLWK QR GHILQHU� WKH ELW
RSHUDQG LV DOVR SODFHG RQ WKH VDPH OLQH DV WKHPQHPRQLF� $OO RWKHU RSHUDQGV DUH
SODFHG RQ OLQHV DIWHU WKH LQVWUXFWLRQ OLQH� RQH RSHUDQG SHU OLQH DQG LQ WKH VDPH
RUGHU DV WKH\ DSSHDU LQ WKH ODGGHU V\PERO IRU WKH LQVWUXFWLRQ�
7KH DGGUHVV DQG LQVWUXFWLRQ FROXPQV RI WKHPQHPRQLF FRGH WDEOH DUH ILOOHG LQ IRU
WKH LQVWUXFWLRQ ZRUG RQO\� )RU DOO RWKHU OLQHV� WKH OHIW WZR FROXPQV DUH OHIW EODQN� ,I
WKH LQVWUXFWLRQ UHTXLUHV QR GHILQHU RU ELW RSHUDQG� WKH GDWD FROXPQ LV OHIW EODQN IRU
ILUVW OLQH� ,W LV D JRRG LGHD WR FURVV WKURXJK DQ\ EODQN GDWD FROXPQ VSDFHV �IRU DOO
LQVWUXFWLRQZRUGV WKDW GR QRW UHTXLUH GDWD� VR WKDW WKH GDWD FROXPQ FDQ EH TXLFNO\
VFDQQHG WR VHH LI DQ\ DGGUHVVHV KDYH EHHQ OHIW RXW�
,I DQ ,5 RU 65DGGUHVV LV XVHG LQ WKH GDWD FROXPQ� WKH OHIW VLGH RI WKH FROXPQ LV OHIW
EODQN� ,I DQ\ RWKHU GDWD DUHD LV XVHG� WKH GDWD DUHD DEEUHYLDWLRQ LV SODFHG RQ WKH
OHIW VLGH DQG WKH DGGUHVV LV SODFH RQ WKH ULJKW VLGH� ,I D FRQVWDQW WR EH LQSXW� WKH
QXPEHU V\PERO ��� LV SODFHG RQ WKH OHIW VLGH RI WKH GDWD FROXPQ DQG WKH QXPEHU
WR EH LQSXW LV SODFHG RQ WKH ULJKW VLGH� $Q\ QXPEHUV LQSXW DV GHILQHUV LQ WKH LQ�
VWUXFWLRQ ZRUG GR QRW UHTXLUH WKH QXPEHU V\PERO RQ WKH ULJKW VLGH� 7& ELWV� RQFH
GHILQHG DV D WLPHU RU FRXQWHU� WDNH D 7,0 �WLPHU� RU &17 �FRXQWHU� SUHIL[�
:KHQ FRGLQJ DQ LQVWUXFWLRQ WKDW KDV D IXQFWLRQ FRGH� EH VXUH WR ZULWH LQ WKH IXQF�
WLRQ FRGH� ZKLFK ZLOO EH QHFHVVDU\ ZKHQ LQSXWWLQJ WKH LQVWUXFWLRQ YLD WKH 3UR�
JUDPPLQJ &RQVROH� $OVR EH VXUH WR GHVLJQDWH WKH GLIIHUHQWLDWHG LQVWUXFWLRQ ZLWK
WKH # V\PERO�

&RGLQJ 5LJKW�KDQG ,QVWUXFWLRQV 6HFWLRQ ���
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7KH IROORZLQJ GLDJUDP DQG FRUUHVSRQGLQJ PQHPRQLF FRGH LOOXVWUDWHV WKH SRLQWV
GHVFULEHG DERYH�
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0XOWLSOH ,QVWUXFWLRQ /LQHV ,I D ULJKW�KDQG LQVWUXFWLRQ UHTXLUHV PXOWLSOH LQVWUXFWLRQ OLQHV �VXFK DV
.((3������� DOO RI WKH OLQHV IRU WKH LQVWUXFWLRQ DUH HQWHUHG EHIRUH WKH ULJKW�KDQG
LQVWUXFWLRQ� (DFK RI WKH OLQHV IRU WKH LQVWUXFWLRQ LV FRGHG� VWDUWLQJ ZLWK /' RU /'
127� WR IRUP ¶ORJLF EORFNV· WKDW DUH FRPELQHG E\ WKH ULJKW�KDQG LQVWUXFWLRQ� $Q
H[DPSOH RI WKLV IRU 6)7����� LV VKRZQ EHORZ�
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,QVWUXFWLRQ 6HW /LVWV 6HFWLRQ ���
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��� ,QVWUXFWLRQ 6HW /LVWV
7KLV VHFWLRQ SURYLGHV WDEOHV RI WKH LQVWUXFWLRQV LQ WKH &���+;�+*�+(� 7KH ILUVW
WDEOH FDQ EH XVHG WR ILQG LQVWUXFWLRQV E\ IXQFWLRQ FRGH� 7KH VHFRQG WDEOH FDQ EH
XVHG WR ILQG LQVWUXFWLRQ E\ PQHPRQLF� ,Q ERWK WDEOHV� WKH # V\PERO LQGLFDWHV LQ�
VWUXFWLRQV ZLWK GLIIHUHQWLDWHG YDULDWLRQV�

����� )XQFWLRQ &RGHV
7KH IROORZLQJ WDEOH OLVWV WKH LQVWUXFWLRQV WKDW KDYH IL[HG IXQFWLRQ FRGHV DQG WKH
H[SDQVLRQ LQVWUXFWLRQV WKDW KDYH GHIDXOW IXQFWLRQ FRGHV� (DFK LQVWUXFWLRQ LV
OLVWHG E\ PQHPRQLF DQG E\ LQVWUXFWLRQ QDPH� 8VH WKH QXPEHUV LQ WKH OHIWPRVW
FROXPQ DV WKH OHIW GLJLWV DQG WKH QXPEHU LQ WKH FROXPQ KHDGLQJ DV WKH ULJKW GLJLW
RI WKH IXQFWLRQ FRGH�
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����� $OSKDEHWLF /LVW E\ 0QHPRQLF

7KH IROORZLQJ WDEOH OLVWV WKH &���+;�+*�+( LQVWUXFWLRQV LQ DOSKDEHWLFDO RUGHU�
'HIDXOW IXQFWLRQ FRGHV IRU H[SDQVLRQ LQVWUXFWLRQV DUH LQ SDUHQWKHVHV� �$ FRGH RI
�ïïï� LV VKRZQ IRU H[SDQVLRQ LQVWUXFWLRQV ZLWKRXW GHIDXOW IXQFWLRQ FRGHV��

0QHPRQLF &RGH :RUGV 1DPH 3DJH
�6(* ����� � ��6(*0(17 ',63/$< 287387 ���
$'% �#� ��� � %,1$5< $'' ���
$'%/ �#� �ïïï� � '28%/( %,1$5< $'' ���
$'' �#� ��� � %&' $'' ���
$''/ �#� ��� � '28%/( %&' $'' ���
$1' ïïï � $1' ���
$1' /' ïïï � $1' /2$' ���
$1' 127 ïïï � $1' 127 ���
$1': �#� ��� � /2*,&$/ $1' ���
$35 �#� ����� � $5,7+0(7,& 352&(66 ���
$6& �#� ��� � $6&,, &219(57 ���
$6)7�#� ����� � $6<1&+521286 6+,)7 5(*,67(5 ���
$6/ �#� ��� � $5,7+0(7,& 6+,)7 /()7 ���
$65 �#� ��� � $5,7+0(7,& 6+,)7 5,*+7 ���
$9* �#� ����� � $9(5$*( 9$/8( ���
%&' �#� ��� � %,1$5< 72 %&' ���
%&'/ �#� ��� � '28%/( %,1$5<�72�'28%/( %&' ���
%&03 �#� ����� � %/2&. &203$5( ���
%&17 �#� ����� � %,7 &2817(5 ���
%,1 �#� ��� � %&'�72�%,1$5< ���
%,1/ �#� ��� � '28%/( %&'�72�'28%/( %,1$5< ���
%6(7 �#� ��� � %/2&. 6(7 ���
%;)� �#� �ïïï� � (0 %/2&. 75$16)(5 ���
&/& �#� ��� � &/($5 &$55< ���
&0&5 �#� ��� � 3&0&,$ &$5' 0$&52 ���
&03 ��� � &203$5( ���
&03/ ����� � '28%/( &203$5( ���
&17 ïïï � &2817(5 ���
&175 ��� � 5(9(56,%/( &2817(5 ���
&2// �#� ��� � '$7$ &2//(&7 ���
&2/0�#� ����� � /,1( 72 &2/801 ���
&20 �#� ��� � &203/(0(17 ���
&36 ����� � 6,*1(' %,1$5< &203$5( ���
&36/ ����� � '28%/( 6,*1(' %,1$5< &203$5( ���
'%6 �#� �ïïï� � 6,*1(' %,1$5< ',9,'( ���
'%6/ �#� �ïïï� � '28%/( 6,*1(' %,1$5< ',9,'( ���
'(& �#� ��� � %&' '(&5(0(17 ���
',)' ��� � ',))(5(17,$7( '2:1 ���
',)8 ��� � ',))(5(17,$7( 83 ���
',67 �#� ��� � 6,1*/( :25' ',675,%87( ���
',9 �#� ��� � %&' ',9,'( ���
',9/ �#� ��� � '28%/( %&' ',9,'( ���
'03; �#� ��� � ���72�������72�� (1&2'(5 ���
'6: ����� � ',*,7$/ 6:,7&+ ���
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0QHPRQLF 3DJH1DPH:RUGV&RGH
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(1' ��� � (1' ���
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)&6 �#� ����� � )&6 &$/&8/$7( ���
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/' ïïï � /2$' ���
/' 127 ïïï � /2$' 127 ���
/,1( �#� ����� � &2/801 72 /,1( ���
/06* �#� ����� � ���&+$5$&7(5 0(66$*( ���
0$; �#� ����� � ),1' 0$;,080 ���
0%6 �#� �ïïï� � 6,*1(' %,1$5< 08/7,3/< ���
0%6/ �#� �ïïï� � '28%/( 6,*1(' %,1$5< 08/7,3/< ���
0&03 �#� ����� � 08/7,�:25' &203$5( ���
0&52 �#� ��� � 0$&52 ���
0,1 �#� ����� � ),1' 0,1,080 ���
0/% �#� ��� � %,1$5< 08/7,3/< ���
0/3; �#� ��� � ��72������72���� '(&2'(5 ���
029 �#� ��� � 029( ���
029% �#� ��� � 029( %,7 ���
029' �#� ��� � 029( ',*,7 ���
035) �#� ����� � *5283�� +,*+�'(16,7< ,�2 5()5(6+ ���
06* �#� ��� � 0(66$*( ���
075 ����� � 0$75,; ,1387 ���
08/ �#� ��� � %&' 08/7,3/< ���
08// �#� ��� � '28%/( %&' 08/7,3/< ���
091 �#� ��� � 029( 127 ���
1(* �#� ����� � �·6 &203/(0(17 ���
1(*/ �#� ����� � '28%/( �·6 &203/(0(17 ���
123 ��� � 12 23(5$7,21 ���
25 ïïï � 25 ���
25 /' ïïï � 25 /2$' ���
25 127 ïïï � 25 127 ���
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25: �#� ��� � /2*,&$/ 25 ���
287 ïïï � 287387 ���
287 127 ïïï � 287387 127 ���
3,' �#� ����� � 3,' &21752/ ���
30&5 �#� ��� � 35272&2/ 0$&52 ���
5(&9 �#� ��� � 1(7:25. 5(&(,9( ���
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6(1' �#� ��� � 1(7:25. 6(1' ���
6(7 ïïï � 6(7 ���
6)7 ��� � 6+,)7 5(*,67(5 ���
6)75 �#� ��� � 5(9(56,%/( 6+,)7 5(*,67(5 ���
6/' �#� ��� � 21( ',*,7 6+,)7 /()7 ���
61;7 ��� � 67(3 67$57 ���
65&+ �#� ����� � '$7$ 6($5&+ ���
65' �#� ��� � 21( ',*,7 6+,)7 5,*+7 ���
67& �#� ��� � 6(7 &$55< ���
67(3 ��� � 67(3 '(),1( ���
6783 �#� ��� � &+$1*( 56����& 6(783 ���
68% �#� ��� � %&' 68%75$&7 ���
68%/ �#� ��� � '28%/( %&' 68%75$&7 ���
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7&03 �#� ��� � 7$%/( &203$5( ���
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7;' �#� ����� � 75$160,7 ���
:'7 �#� ��� � :$7&+'2* 7,0(5 5()5(6+ ���
:6)7 �#� ��� � :25' 6+,)7 ���
;&+* �#� ��� � '$7$ (;&+$1*( ���
;'05 �#� ����� � (;3$16,21 '0 5($' ���
;)(5 �#� ��� � %/2&. 75$16)(5 ���



���

0QHPRQLF 3DJH1DPH:RUGV&RGH
;)5� �#� �ïïï� � (0 %/2&. 75$16)(5 ���
;)5% �#� ����� � 75$16)(5 %,76 ���
;15: �#� ��� � (;&/86,9( 125 ���
;25: �#� ��� � (;&/86,9( 25 ���
=&3 ����� � $5($ 5$1*( &203$5( ���
=&3/ ����� � '28%/( $5($ 5$1*( &203$5( ���

��� /DGGHU 'LDJUDP ,QVWUXFWLRQV
/DGGHU 'LDJUDP LQVWUXFWLRQV LQFOXGH /DGGHU LQVWUXFWLRQV DQG /RJLF %ORFN
LQVWUXFWLRQV DQG FRUUHVSRQG WR WKH FRQGLWLRQV RQ WKH ODGGHU GLDJUDP� /RJLF EORFN
LQVWUXFWLRQV DUH XVHG WR UHODWH PRUH FRPSOH[ SDUWV�

����� /2$'� /2$' 127� $1'� $1' 127� 25� DQG 25 127

%� %LW

,5� 65� $5� +5� 7&� /5� 75

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

/2$' ï /'
%

%� %LW

,5� 65� $5� +5� 7&� /5
/2$' 127 ï /' 127 %

%� %LW

,5� 65� $5� +5� 7&� /5
$1' ï $1'

%

%� %LW

,5� 65� $5� +5� 7&� /5
$1' 127 ï $1' 127

%

%� %LW

,5� 65� $5� +5� 7&� /5
25 ï 25 %

%� %LW

,5� 65� $5� +5� 7&� /5
25 127 ï 25 127 %

/LPLWDWLRQV 7KHUH LV QR OLPLW WR WKH QXPEHU RI DQ\ RI WKHVH LQVWUXFWLRQV� RU UHVWULFWLRQV LQ WKH
RUGHU LQ ZKLFK WKH\ PXVW EH XVHG� DV ORQJ DV WKH PHPRU\ FDSDFLW\ RI WKH 3& LV
QRW H[FHHGHG�

'HVFULSWLRQ 7KHVH VL[ EDVLF LQVWUXFWLRQV FRUUHVSRQG WR WKH FRQGLWLRQV RQ D ODGGHU GLDJUDP�
$V GHVFULEHG LQ 6HFWLRQ � :ULWLQJ DQG ,QSXWWLQJ WKH 3URJUDP� WKH VWDWXV RI WKH
ELWV DVVLJQHG WR HDFK LQVWUXFWLRQ GHWHUPLQHV WKH H[HFXWLRQ FRQGLWLRQV IRU DOO
RWKHU LQVWUXFWLRQV� (DFK RI WKHVH LQVWUXFWLRQV DQG HDFK ELW DGGUHVV FDQ EH XVHG
DVPDQ\ WLPHV DV UHTXLUHG� (DFK FDQ EH XVHG LQ DVPDQ\ RI WKHVH LQVWUXFWLRQV DV
UHTXLUHG�
7KH VWDWXV RI WKH ELW RSHUDQG �%� DVVLJQHG WR /' RU /' 127 GHWHUPLQHV WKH ILUVW
H[HFXWLRQ FRQGLWLRQ� $1' WDNHV WKH ORJLFDO $1' EHWZHHQ WKH H[HFXWLRQ FRQGL�
WLRQ DQG WKH VWDWXV RI LWV ELW RSHUDQG� $1' 127� WKH ORJLFDO $1' EHWZHHQ WKH
H[HFXWLRQ FRQGLWLRQ DQG WKH LQYHUVH RI WKH VWDWXV RI LWV ELW RSHUDQG� 25 WDNHV WKH
ORJLFDO 25 EHWZHHQ WKH H[HFXWLRQ FRQGLWLRQ DQG WKH VWDWXV RI LWV ELW RSHUDQG� 25
127� WKH ORJLFDO 25 EHWZHHQ WKH H[HFXWLRQ FRQGLWLRQ DQG WKH LQYHUVH RI WKH
VWDWXV RI LWV ELW RSHUDQG� 7KH ODGGHU V\PERO IRU ORDGLQJ 75 ELWV LV GLIIHUHQW IURP
WKDW VKRZQ DERYH� 5HIHU WR ����� /DGGHU ,QVWUXFWLRQV IRU GHWDLOV�

/DGGHU 'LDJUDP ,QVWUXFWLRQV 6HFWLRQ ���
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)ODJV 7KHUH DUH QR IODJV DIIHFWHG E\ WKHVH LQVWUXFWLRQV�

����� $1' /2$' DQG 25 /2$'

/DGGHU 6\PERO

$1' /2$' ï $1' /'
�����

�����

�����

�����

/DGGHU 6\PERO

25 /2$' ï 25 /'
����� �����

����� �����

'HVFULSWLRQ :KHQ LQVWUXFWLRQV DUH FRPELQHG LQWR EORFNV WKDW FDQQRW EH ORJLFDOO\ FRPELQHG
XVLQJ RQO\ 25 DQG $1' RSHUDWLRQV� $1' /' DQG 25 /' DUH XVHG� :KHUHDV
$1' DQG 25 RSHUDWLRQV ORJLFDOO\ FRPELQH D ELW VWDWXV DQG DQ H[HFXWLRQ FRQGL�
WLRQ� $1'/'DQG25/' ORJLFDOO\ FRPELQH WZR H[HFXWLRQ FRQGLWLRQV� WKH FXUUHQW
RQH DQG WKH ODVW XQXVHG RQH�
,Q RUGHU WR GUDZ ODGGHU GLDJUDPV� LW LV QRW QHFHVVDU\ WR XVH $1' /' DQG 25 /'
LQVWUXFWLRQV� QRU DUH WKH\ QHFHVVDU\ ZKHQ LQSXWWLQJ ODGGHU GLDJUDPV GLUHFWO\� DV
LV SRVVLEOH IURP /66� 7KH\ DUH UHTXLUHG� KRZHYHU� WR FRQYHUW WKH SURJUDP WR DQG
LQSXW LW LQ PQHPRQLF IRUP� 7KH SURFHGXUHV IRU WKHVH� OLPLWDWLRQV IRU GLIIHUHQW SUR�
FHGXUHV� DQG H[DPSOHV DUH SURYLGHG LQ ��� ,QSXWWLQJ� 0RGLI\LQJ� DQG &KHFNLQJ
WKH 3URJUDP�
,Q RUGHU WR UHGXFH WKH QXPEHU RI SURJUDPPLQJ LQVWUXFWLRQV UHTXLUHG� D EDVLF XQ�
GHUVWDQGLQJ RI ORJLF EORFN LQVWUXFWLRQV LV UHTXLUHG� )RU DQ LQWURGXFWLRQ WR ORJLF
EORFNV� UHIHU WR ����� /RJLF %ORFN ,QVWUXFWLRQV�

)ODJV 7KHUH DUH QR IODJV DIIHFWHG E\ WKHVH LQVWUXFWLRQV�

��� %LW &RQWURO ,QVWUXFWLRQV
7KHUH DUH ILYH LQVWUXFWLRQV WKDW FDQ EH XVHG JHQHUDOO\ WR FRQWURO LQGLYLGXDO ELW
VWDWXV� 7KHVH DUH 287� 287 127� ',)8������ ',)'������ DQG .((3������
7KHVH LQVWUXFWLRQV DUH XVHG WR WXUQ ELWV 21 DQG 2)) LQ GLIIHUHQW ZD\V�

����� 287387 DQG 287387 127 ï 287 DQG 287 127

%� %LW

,5� 65� $5� +5� /5� 75

/DGGHU 6\PERO 2SHUDQG 'DWD $UHDV
287387 ï 287

%

%� %LW

,5� 65� $5� +5� /5

/DGGHU 6\PERO 2SHUDQG 'DWD $UHDV
287387 127 ï 287 127

%

/LPLWDWLRQV $Q\ RXWSXW ELW FDQ JHQHUDOO\ EH XVHG LQ RQO\ RQH LQVWUXFWLRQ WKDW FRQWUROV LWV VWD�
WXV� 5HIHU WR ��� ,5 $UHD IRU GHWDLOV�

%LW &RQWURO ,QVWUXFWLRQV 6HFWLRQ ���



���

'HVFULSWLRQ 287DQG287127DUH XVHG WR FRQWURO WKH VWDWXV RI WKHGHVLJQDWHG ELW DFFRUGLQJ
WR WKH H[HFXWLRQ FRQGLWLRQ�
287 WXUQV 21 WKH GHVLJQDWHG ELW IRU DQ 21 H[HFXWLRQ FRQGLWLRQ� DQG WXUQV 2))
WKH GHVLJQDWHG ELW IRU DQ2))H[HFXWLRQ FRQGLWLRQ�:LWK D 75 ELW� 287 DSSHDUV DW
D EUDQFKLQJ SRLQW UDWKHU WKDQ DW WKH HQG RI DQ LQVWUXFWLRQ OLQH� 5HIHU WR �����
%UDQFKLQJ ,QVWUXFWLRQ /LQHV IRU GHWDLOV�
287 127 WXUQV 21 WKH GHVLJQDWHG ELW IRU D 2)) H[HFXWLRQ FRQGLWLRQ� DQG WXUQV
2)) WKH GHVLJQDWHG ELW IRU DQ 21 H[HFXWLRQ FRQGLWLRQ�
287DQG287127FDQ EH XVHG WR FRQWURO H[HFXWLRQ E\ WXUQLQJ21DQG2))ELWV
WKDW DUH DVVLJQHG WR FRQGLWLRQV RQ WKH ODGGHU GLDJUDP� WKXV GHWHUPLQLQJ H[HFX�
WLRQ FRQGLWLRQV IRU RWKHU LQVWUXFWLRQV� 7KLV LV SDUWLFXODUO\ KHOSIXO DQG DOORZV D
FRPSOH[ VHW RI FRQGLWLRQV WR EH XVHG WR FRQWURO WKH VWDWXV RI D VLQJOHZRUN ELW� DQG
WKHQ WKDW ZRUN ELW FDQ EH XVHG WR FRQWURO RWKHU LQVWUXFWLRQV�
7KH OHQJWK RI WLPH WKDW D ELW LV 21 RU 2)) FDQ EH FRQWUROOHG E\ FRPELQLQJ WKH
287 RU 287 127 ZLWK 7,0� 5HIHU WR ([DPSOHV XQGHU ������ 7,0(5 ï 7,0 IRU
GHWDLOV�

)ODJV 7KHUH DUH QR IODJV DIIHFWHG E\ WKHVH LQVWUXFWLRQV�

����� ',))(5(17,$7( 83 DQG '2:1 ï ',)8����� DQG ',)'�����

%� %LW

,5� $5� +5� /5� 65

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

',)8����� %

%� %LW

,5� $5� +5� /5� 65
',)'����� %

/LPLWDWLRQV $Q\ RXWSXW ELW FDQ JHQHUDOO\ EH XVHG LQ RQO\ RQH LQVWUXFWLRQ WKDW FRQWUROV LWV VWD�
WXV� 5HIHU WR ��� ,5 $UHD IRU GHWDLOV�

'HVFULSWLRQ ',)8����� DQG ',)'����� DUH XVHG WR WXUQ WKH GHVLJQDWHG ELW 21 IRU RQH F\FOH
RQO\�
:KHQHYHU H[HFXWHG� ',)8����� FRPSDUHV LWV FXUUHQW H[HFXWLRQ ZLWK WKH SUHYL�
RXV H[HFXWLRQ FRQGLWLRQ� ,I WKH SUHYLRXV H[HFXWLRQ FRQGLWLRQ ZDV 2)) DQG WKH
FXUUHQW RQH LV21� ',)8����� ZLOO WXUQ21 WKH GHVLJQDWHG ELW� ,I WKH SUHYLRXV H[H�
FXWLRQ FRQGLWLRQZDV21DQG WKH FXUUHQW H[HFXWLRQ FRQGLWLRQ LV HLWKHU21RU2))�
',)8����� ZLOO HLWKHU WXUQ WKH GHVLJQDWHG ELW 2)) RU OHDYH LW 2)) �L�H�� LI WKH GHV�
LJQDWHG ELW LV DOUHDG\ 2))�� 7KH GHVLJQDWHG ELW ZLOO WKXV QHYHU EH 21 IRU ORQJHU
WKDQ RQH F\FOH� DVVXPLQJ LW LV H[HFXWHG HDFK F\FOH �VHH 3UHFDXWLRQV� EHORZ��
:KHQHYHU H[HFXWHG� ',)'����� FRPSDUHV LWV FXUUHQW H[HFXWLRQ ZLWK WKH SUHYL�
RXV H[HFXWLRQ FRQGLWLRQ� ,I WKH SUHYLRXV H[HFXWLRQ FRQGLWLRQZDV21DQG WKH FXU�
UHQW RQH LV2))�',)'����� ZLOO WXUQ21 WKH GHVLJQDWHG ELW� ,I WKH SUHYLRXV H[HFX�
WLRQ FRQGLWLRQ ZDV 2)) DQG WKH FXUUHQW H[HFXWLRQ FRQGLWLRQ LV HLWKHU 21 RU 2))�
',)'�����ZLOO HLWKHU WXUQ WKH GHVLJQDWHG ELW 2))RU OHDYH LW 2))� 7KH GHVLJQDWHG
ELW ZLOO WKXV QHYHU EH 21 IRU ORQJHU WKDQ RQH F\FOH� DVVXPLQJ LW LV H[HFXWHG HDFK
F\FOH �VHH 3UHFDXWLRQV� EHORZ��
7KHVH LQVWUXFWLRQV DUH XVHG ZKHQ GLIIHUHQWLDWHG LQVWUXFWLRQV �L�H�� WKRVH SUHIL[HG
ZLWK DQ#� DUH QRW DYDLODEOH DQG VLQJOH�F\FOH H[HFXWLRQ RI D SDUWLFXODU LQVWUXFWLRQ
LV GHVLUHG� 7KH\ FDQ DOVR EH XVHG ZLWK QRQ�GLIIHUHQWLDWHG IRUPV RI LQVWUXFWLRQV
WKDW KDYH GLIIHUHQWLDWHG IRUPV ZKHQ WKHLU XVH ZLOO VLPSOLI\ SURJUDPPLQJ� ([DP�
SOHV RI WKHVH DUH VKRZQ EHORZ�

)ODJV 7KHUH DUH QR IODJV DIIHFWHG E\ WKHVH LQVWUXFWLRQV�

%LW &RQWURO ,QVWUXFWLRQV 6HFWLRQ ���



���

3UHFDXWLRQV ',)8����� DQG ',)'����� RSHUDWLRQ FDQ EH XQFHUWDLQ ZKHQ WKH LQVWUXFWLRQV DUH
SURJUDPPHG EHWZHHQ ,/ DQG ,/&� EHWZHHQ -03DQG -0(� RU LQ VXEURXWLQHV� 5H�
IHU WR ���� ,17(5/2&. DQG ,17(5/2&. &/($5 ï ,/����� DQG ,/&������ ����
-803 DQG -803 (1' ï -03����� DQG -0(������ DQG ���� 6XEURXWLQHV DQG
,QWHUUXSW &RQWURO IRU GHWDLOV�

,Q GLDJUDP $� EHORZ� ZKHQHYHU &03����� LV H[HFXWHG ZLWK DQ 21 H[HFXWLRQ
FRQGLWLRQ LW ZLOO FRPSDUH WKH FRQWHQWV RI WKH WZR RSHUDQG ZRUGV �+5 �� DQG '0
����� DQG VHW WKH DULWKPHWLF IODJV �*5� (4� DQG /(� DFFRUGLQJO\� ,I WKH H[HFXWLRQ
FRQGLWLRQ UHPDLQV 21� IODJ VWDWXV PD\ EH FKDQJHG HDFK F\FOH LI WKH FRQWHQW RI
RQH RU ERWK RSHUDQGV FKDQJH� 'LDJUDP %� KRZHYHU� LV DQ H[DPSOH RI KRZ
',)8����� FDQ EH XVHG WR HQVXUH WKDW &03����� LV H[HFXWHG RQO\ RQFH HDFK
WLPH WKH GHVLUHG H[HFXWLRQ FRQGLWLRQ JRHV 21�

�����

&03�����

+5 ��

'0 ����'LDJUDP $

�����

&03�����

+5 ��

'0 ����'LDJUDP %

',)8����� �����

�����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� &03�����

+5 ��

'0 ����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� ',)8����� �����

����� /' �����

����� &03�����

+5 ��

'0 ����

$OWKRXJK D GLIIHUHQWLDWHG IRUP RI 029����� LV DYDLODEOH� WKH IROORZLQJ GLDJUDP
ZRXOG EH YHU\ FRPSOLFDWHG WR GUDZ XVLQJ LW EHFDXVH RQO\ RQH RI WKH FRQGLWLRQV
GHWHUPLQLQJ WKH H[HFXWLRQ FRQGLWLRQ IRU 029����� UHTXLUHV GLIIHUHQWLDWHG WUHDW�
PHQW�

�����

029�����

+5 ��

'0 ����

',)8����� �����

�����

����� ����� �����

����� �����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� ',)8����� �����

����� /' �����

����� /' �����

����� $1' 127 �����

����� $1' 127 �����

����� 25 /' ���

����� /' �����

����� $1' 127 �����

����� 25 /' ���

����� 029�����

+5 ��

'0 ����

([DPSOH ��
:KHQ 7KHUH LV 1R
'LIIHUHQWLDWHG ,QVWUXFWLRQ

([DPSOH ��
6LPSOLI\LQJ 3URJUDPPLQJ

%LW &RQWURO ,QVWUXFWLRQV 6HFWLRQ ���



���

����� 6(7 DQG 5(6(7 ï 6(7 DQG 56(7

%� %LW

,5� 65� $5� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

6(7 %

%� %LW

,5� 65� $5� +5� /5
56(7 %

'HVFULSWLRQ 6(7 WXUQV WKH RSHUDQG ELW 21ZKHQ WKH H[HFXWLRQ FRQGLWLRQ LV 21� DQG GRHV QRW
DIIHFW WKH VWDWXV RI WKH RSHUDQG ELW ZKHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 56(7
WXUQV WKH RSHUDQG ELW 2)) ZKHQ WKH H[HFXWLRQ FRQGLWLRQ LV 21� DQG GRHV QRW DI�
IHFW WKH VWDWXV RI WKH RSHUDQG ELW ZKHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))�
7KH RSHUDWLRQ RI 6(7 GLIIHUV IURP WKDW RI 287EHFDXVH WKH287 LQVWUXFWLRQ WXUQV
WKH RSHUDQG ELW 2))ZKHQ LWV H[HFXWLRQ FRQGLWLRQ LV 2))� /LNHZLVH� 56(7 GLIIHUV
IURP287127 EHFDXVH 287127 WXUQV WKH RSHUDQG ELW 21ZKHQ LWV H[HFXWLRQ
FRQGLWLRQ LV 2))�

3UHFDXWLRQV 7KH VWDWXV RI RSHUDQG ELWV IRU 6(7 DQG56(7 SURJUDPPHG EHWZHHQ ,/����� DQG
,/&����� RU -03����� DQG -0(����� ZLOO QRW FKDQJH ZKHQ WKH LQWHUORFN RU MXPS
FRQGLWLRQ LV PHW �L�H�� ZKHQ ,/����� RU -03����� LV H[HFXWHG ZLWK DQ 2)) H[HFX�
WLRQ FRQGLWLRQ��

)ODJV 7KHUH DUH QR IODJV DIIHFWHG E\ WKHVH LQVWUXFWLRQV�

([DPSOHV 7KH IROORZLQJ H[DPSOHV GHPRQVWUDWH WKH GLIIHUHQFH EHWZHHQ 287 DQG 6(7�
56(7� ,Q WKH ILUVW H[DPSOH �'LDJUDP $�� ,5 ����� ZLOO EH WXUQHG 21 RU 2))
ZKHQHYHU ,5 ����� JRHV 21 RU 2))�
,Q WKH VHFRQG H[DPSOH �'LDJUDP %�� ,5 ����� ZLOO EH WXUQHG 21ZKHQ ,5 �����
JRHV 21 DQG ZLOO UHPDLQ 21 �HYHQ LI ,5 ����� JRHV 2))� XQWLO ,5 ����� JRHV
21�

�����

'LDJUDP $

�����

56(7 �����

'LDJUDP %

6(7 �����

�����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 287 �����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 6(7 �����

����� /' �����

����� 56(7 �����

�����

����� .((3 ï .((3�����

%� %LW

,5� $5� +5� /5

/DGGHU 6\PERO 2SHUDQG 'DWD $UHDV
6

5

.((3�����

%

/LPLWDWLRQV $Q\ RXWSXW ELW FDQ JHQHUDOO\ EH XVHG LQ RQO\ RQH LQVWUXFWLRQ WKDW FRQWUROV LWV VWD�
WXV� 5HIHU WR ��� ,5 $UHD IRU GHWDLOV�

%LW &RQWURO ,QVWUXFWLRQV 6HFWLRQ ���



���

'HVFULSWLRQ .((3����� LV XVHG WRPDLQWDLQ WKH VWDWXV RI WKH GHVLJQDWHG ELW EDVHG RQ WZR H[H�
FXWLRQ FRQGLWLRQV� 7KHVH H[HFXWLRQ FRQGLWLRQV DUH ODEHOHG 6 DQG 5� 6 LV WKH VHW
LQSXW� 5� WKH UHVHW LQSXW� .((3����� RSHUDWHV OLNH D ODWFKLQJ UHOD\ WKDW LV VHW E\ 6
DQG UHVHW E\ 5�

:KHQ 6 WXUQV 21� WKH GHVLJQDWHG ELW ZLOO JR 21 DQG VWD\ 21 XQWLO UHVHW� UHJDUG�
OHVV RI ZKHWKHU 6 VWD\V 21 RU JRHV 2))� :KHQ 5 WXUQV 21� WKH GHVLJQDWHG ELW
ZLOO JR 2)) DQG VWD\ 2)) XQWLO UHVHW� UHJDUGOHVV RI ZKHWKHU 5 VWD\V 21 RU JRHV
2))� 7KH UHODWLRQVKLS EHWZHHQ H[HFXWLRQ FRQGLWLRQV DQG.((3����� ELW VWDWXV LV
VKRZQ EHORZ�

6 H[HFXWLRQ FRQGLWLRQ

5 H[HFXWLRQ FRQGLWLRQ

6WDWXV RI %

.((3����� RSHUDWHV OLNH WKH VHOI�PDLQWDLQLQJ ELW GHVFULEHG LQ ����� 6HOI�PDLQ�
WDLQLQJ %LWV� 7KH IROORZLQJ WZR GLDJUDPV ZRXOG IXQFWLRQ LGHQWLFDOO\� WKRXJK WKH
RQH XVLQJ .((3����� UHTXLUHV RQH OHVV LQVWUXFWLRQ WR SURJUDP DQG ZRXOG PDLQ�
WDLQ VWDWXV HYHQ LQ DQ LQWHUORFNHG SURJUDP VHFWLRQ�

����� �����

�����

�����

�����

�����

6

5

.((3�����

�����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 25 �����

����� $1' 127 �����

����� 287 �����

����� /' �����

����� /' �����

����� .((3����� �����

)ODJV 7KHUH DUH QR IODJV DIIHFWHG E\ WKLV LQVWUXFWLRQ�

3UHFDXWLRQV ([HUFLVH FDXWLRQ ZKHQ XVLQJ D .((3 UHVHW OLQH WKDW LV FRQWUROOHG E\ DQ H[WHUQDO
QRUPDOO\ FORVHG GHYLFH� 1HYHU XVH DQ LQSXW ELW LQ DQ LQYHUVH FRQGLWLRQ RQ WKH UH�
VHW �5� IRU .((3����� ZKHQ WKH LQSXW GHYLFH XVHV DQ $& SRZHU VXSSO\� 7KH GH�
OD\ LQ VKXWWLQJ GRZQ WKH 3&·V '& SRZHU VXSSO\ �UHODWLYH WR WKH $& SRZHU VXSSO\
WR WKH LQSXW GHYLFH� FDQ FDXVH WKH GHVLJQDWHG ELW RI .((3����� WR EH UHVHW� 7KLV
VLWXDWLRQ LV VKRZQ EHORZ�

$

,QSXW 8QLW

$

1(9(5

6

5

.((3�����

%

%LWV XVHG LQ .((3 DUH QRW UHVHW LQ LQWHUORFNV� 5HIHU WR WKH ���� ,17(5/2&. ï
DQG ,17(5/2&. &/($5 ,/����� DQG ,/&����� IRU GHWDLOV�

%LW &RQWURO ,QVWUXFWLRQV 6HFWLRQ ���



���

([DPSOH ,I D +5 ELW RU DQ $5 ELW LV XVHG� ELW VWDWXV ZLOO EH UHWDLQHG HYHQ GXULQJ D SRZHU
LQWHUUXSWLRQ� .((3����� FDQ WKXV EH XVHG WR SURJUDP ELWV WKDW ZLOO PDLQWDLQ
VWDWXV DIWHU UHVWDUWLQJ WKH 3& IROORZLQJ D SRZHU LQWHUUXSWLRQ� $Q H[DPSOH RI WKLV
WKDW FDQ EH XVHG WR SURGXFH D ZDUQLQJ GLVSOD\ IROORZLQJ D V\VWHP VKXWGRZQ IRU
DQ HPHUJHQF\ VLWXDWLRQ LV VKRZQ EHORZ� %LWV ������ ������ DQG ����� ZRXOG EH
WXUQHG 21 WR LQGLFDWH VRPH W\SH RI HUURU� %LW ����� ZRXOG EH WXUQHG 21 WR UHVHW
WKH ZDUQLQJ GLVSOD\� +5 ����� ZKLFK LV WXUQHG21ZKHQ DQ\ RQH RI WKH WKUHH ELWV
LQGLFDWHV DQ HPHUJHQF\ VLWXDWLRQ� LV XVHG WR WXUQ 21 WKH ZDUQLQJ LQGLFDWRU
WKURXJK ������

+5 ����

�����

�����

�����

�����

�����
5HVHW LQSXW

,QGLFDWHV
HPHUJHQF\
VLWXDWLRQ

$FWLYDWHV
ZDUQLQJ
GLVSOD\

6

5

.((3�����

+5 ����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 25 �����

����� 25 �����

����� /' �����

����� .((3����� +5 ����

����� /' +5 ����

����� 287 �����

.((3����� FDQ DOVR EH FRPELQHG ZLWK 7,0 WR SURGXFH GHOD\V LQ WXUQLQJ ELWV 21
DQG 2))� 5HIHU WR ������ 7,0(5 ï 7,0 IRU GHWDLOV�

����� %,7 7(67� 767����� DQG 7671�����

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

6� 6RXUFH ZRUG

,5� 65� $5� '0� (0� +5� /5

1� %LW QXPEHU

,5� 65� $5� '0� (0� +5� 7&� /5� �

767�����

6

1

���

7671�����

6

1

���

/LPLWDWLRQV $Q\ RXWSXW ELW FDQ JHQHUDOO\ EH XVHG LQ RQO\ RQH LQVWUXFWLRQ WKDW FRQWUROV LWV VWD�
WXV� 5HIHU WR ��� ,5 $UHD IRU GHWDLOV�

'HVFULSWLRQ 767����� WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ ZKHQ WKH VSHFLILHG ELW LQ WKH VSHFL�
ILHG ZRUG LV 21 DQG WXUQV 2)) WKH H[HFXWLRQ FRQGLWLRQ ZKHQ WKH ELW LV 2))�
7671����� WXUQV 2)) WKH H[HFXWLRQ FRQGLWLRQ ZKHQ WKH VSHFLILHG ELW LQ WKH VSH�
FLILHG ZRUG LV 21 DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ ZKHQ WKH ELW LV 2))�
7KH ELW SRVLWLRQ LV GHVLJQDWHG LQ 1 EHWZHHQ ���� DQG ���� LQ %&'�

3UHFDXWLRQV 767����� DQG 7671����� FDQQRW EH XVHG DV ULJKW�KDQG LQVWUXFWLRQV� L�H�� DQRWK�
HU LQVWUXFWLRQ PXVW DSSHDU EHWZHHQ WKHP DQG WKH ULJKW EXV EDU�
1 PXVW EH %&' EHWZHHQ ���� DQG �����

)ODJV (5� 1 LV QRW %&' IURP ���� WR �����
7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

([DPSOH ,Q WKH ILUVW LQVWUXFWLRQ OLQH EHORZ� ZKHQ ,5 ����� WXUQV 21� 767����� FKHFNV
ZKHWKHU WKH GHVLJQDWHG ELW �ELW �� LQ '0 ����� LV 21 RU 2))� ,Q WKLV FDVH� EH�
FDXVH LW LV 21� ,5 ����� LV WXUQHG 21�

%LW &RQWURO ,QVWUXFWLRQV 6HFWLRQ ���
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�����767�����

'0 ����

�����

�����

�����7671�����

'0 ����

�����

���

���,Q WKH VHFRQG LQVWUXFWLRQ OLQH EHORZ� ZKHQ ,5 ����� WXUQV 21� 767�����
FKHFNVZKHWKHU WKH GHVLJQDWHG ELW �ELW �� LQ '0����� LV 21RU2))� ,Q WKLV FDVH�
EHFDXVH LW LV 2))� ,5 ����� LV WXUQHG 21�

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 767�����

'0 ����

�����

����� 287 �����

����� /' �����

����� 7671�����

'0 ����

�����

����� 287 �����

'HVLJQDWHG ELW

'HVLJQDWHG ELW

'0 ����

'0 ����

���� ,17(5/2&. DQG ,17(5/2&. &/($5 ï ,/����� DQG
,/&�����

/DGGHU 6\PERO ,/�����

/DGGHU 6\PERO ,/&�����

'HVFULSWLRQ ,/����� LV DOZD\V XVHG LQ FRQMXQFWLRQ ZLWK ,/&����� WR FUHDWH LQWHUORFNV� ,QWHU�
ORFNV DUH XVHG WR HQDEOH EUDQFKLQJ LQ WKH VDPHZD\ DV FDQ EH DFKLHYHG ZLWK 75
ELWV� EXW WUHDWPHQW RI LQVWUXFWLRQV EHWZHHQ ,/����� DQG ,/&����� GLIIHUV IURP WKDW
ZLWK 75 ELWV ZKHQ WKH H[HFXWLRQ FRQGLWLRQ IRU ,/����� LV 2))� ,I WKH H[HFXWLRQ
FRQGLWLRQ RI ,/����� LV 21� WKH SURJUDP ZLOO EH H[HFXWHG DV ZULWWHQ� ZLWK DQ 21
H[HFXWLRQ FRQGLWLRQ XVHG WR VWDUW HDFK LQVWUXFWLRQ OLQH IURP WKH SRLQW ZKHUH
,/����� LV ORFDWHG WKURXJK WKH QH[W ,/&������ 5HIHU WR ����� %UDQFKLQJ ,QVWUXF�
WLRQ /LQHV IRU EDVLF GHVFULSWLRQV RI ERWK PHWKRGV�
,I WKH H[HFXWLRQ FRQGLWLRQ IRU ,/����� LV 2))� WKH LQWHUORFNHG VHFWLRQ EHWZHHQ
,/����� DQG ,/&����� ZLOO EH WUHDWHG DV VKRZQ LQ WKH IROORZLQJ WDEOH�

,QVWUXFWLRQ 7UHDWPHQW
287 DQG 287 127 'HVLJQDWHG ELW WXUQHG 2))�
6(7 DQG 56(7 %LW VWDWXV PDLQWDLQHG�
7,0 DQG 7,0+����� 5HVHW�
77,0����� 39 PDLQWDLQHG�
&17� &175����� 39 PDLQWDLQHG�
.((3����� %LW VWDWXV PDLQWDLQHG�
',)8����� DQG ',)'����� 1RW H[HFXWHG �VHH WKH IROORZLQJ

',)8����� DQG ',)'����� LQ ,QWHUORFNV��
$OO RWKHUV 1RW H[HFXWHG�

,17(5/2&. DQG ,17(5/2&. &/($5 ï,/���� DQG ,/&���� 6HFWLRQ ����



���

,/����� DQG ,/&����� GR QRW QHFHVVDULO\ KDYH WR EH XVHG LQ SDLUV� ,/����� FDQ EH
XVHG VHYHUDO WLPHV LQ D URZ� ZLWK HDFK ,/����� FUHDWLQJ DQ LQWHUORFNHG VHFWLRQ
WKURXJK WKH QH[W ,/&������ ,/&����� FDQQRW EH XVHG XQOHVV WKHUH LV DW OHDVW RQH
,/����� EHWZHHQ LW DQG DQ\ SUHYLRXV ,/&������

&KDQJHV LQ WKH H[HFXWLRQ FRQGLWLRQ IRU D ',)8����� RU ',)'����� DUH QRW UH�
FRUGHG LI WKH ',)8����� RU ',)'����� LV LQ DQ LQWHUORFNHG VHFWLRQ DQG WKH H[HFX�
WLRQ FRQGLWLRQ IRU WKH ,/����� LV 2))�:KHQ',)8����� RU ',)'����� LV H[HFXWLRQ
LQ DQ LQWHUORFNHG VHFWLRQ LPPHGLDWHO\ DIWHU WKH H[HFXWLRQ FRQGLWLRQ IRU WKH
,/����� KDV JRQH 21� WKH H[HFXWLRQ FRQGLWLRQ IRU WKH ',)8����� RU ',)'�����
ZLOO EH FRPSDUHG WR WKH H[HFXWLRQ FRQGLWLRQ WKDW H[LVWHG EHIRUH WKH LQWHUORFN EH�
FDPH HIIHFWLYH �L�H�� EHIRUH WKH LQWHUORFN FRQGLWLRQ IRU ,/����� ZHQW 2))�� 7KH
ODGGHU GLDJUDP DQG ELW VWDWXV FKDQJHV IRU WKLV DUH VKRZQ EHORZ� 7KH LQWHUORFN LV
LQ HIIHFW ZKLOH ����� LV 2))� 1RWLFH WKDW ����� LV QRW WXUQHG 21 DW WKH SRLQW OD�
EHOHG $ HYHQ WKRXJK ����� KDV WXUQHG 2)) DQG WKHQ EDFN 21�
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,/�����

',)8����� �����

,/&�����
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21

2))

21

2))
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21
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� ,/�����

����� /' �����

����� ',)8����� �����

����� ,/&�����

3UHFDXWLRQV 7KHUH PXVW EH DQ ,/&����� IROORZLQJ DQ\ RQH RU PRUH ,/������
$OWKRXJK DV PDQ\ ,/����� LQVWUXFWLRQV DV DUH QHFHVVDU\ FDQ EH XVHG ZLWK RQH
,/&������ ,/&����� LQVWUXFWLRQV FDQQRW EH XVHG FRQVHFXWLYHO\ ZLWKRXW DW OHDVW
RQH ,/����� LQ EHWZHHQ� L�H�� QHVWLQJ LV QRW SRVVLEOH� :KHQHYHU D ,/&����� LV
H[HFXWHG� DOO LQWHUORFNV EHWZHHQ WKH DFWLYH ,/&����� DQG WKH SUHFHGLQJ ,/&�����
DUH FOHDUHG�
:KHQ PRUH WKDQ RQH ,/����� LV XVHG ZLWK D VLQJOH ,/&������ DQ HUURU PHVVDJH
ZLOO DSSHDU ZKHQ WKH SURJUDP FKHFN LV SHUIRUPHG� EXW H[HFXWLRQ ZLOO SURFHHG
QRUPDOO\�

)ODJV 7KHUH DUH QR IODJV DIIHFWHG E\ WKHVH LQVWUXFWLRQV�

',)8����� DQG ',)'����� LQ
,QWHUORFNV

,17(5/2&. DQG ,17(5/2&. &/($5 ï,/���� DQG ,/&���� 6HFWLRQ ����
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([DPSOH 7KH IROORZLQJ GLDJUDP VKRZV ,/����� EHLQJ XVHG WZLFH ZLWK RQH ,/&������

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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:KHQ WKH H[HFXWLRQ FRQGLWLRQ IRU WKH ILUVW ,/����� LV 2))� 7,0 ��� ZLOO EH UHVHW WR
��� V� &17 ��� ZLOO QRW EH FKDQJHG� DQG ����� ZLOO EH WXUQHG 2))� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ IRU WKH ILUVW ,/����� LV 21 DQG WKH H[HFXWLRQ FRQGLWLRQ IRU WKH
VHFRQG ,/����� LV 2))� 7,0 ��� ZLOO EH H[HFXWHG DFFRUGLQJ WR WKH VWDWXV RI
������ &17 ��� ZLOO QRW EH FKDQJHG� DQG ����� ZLOO EH WXUQHG 2))� :KHQ WKH
H[HFXWLRQ FRQGLWLRQV IRU ERWK WKH ,/����� DUH 21� WKH SURJUDP ZLOO H[HFXWH DV
ZULWWHQ�

���� -803 DQG -803 (1' ï -03����� DQG -0(�����

1� -XPS QXPEHU

� ��� WR ���

/DGGHU 6\PEROV 'HILQHU 9DOXHV

-03����� 1

1� -XPS QXPEHU

� ��� WR ���
-0(����� 1

/LPLWDWLRQV -XPS QXPEHUV �� WKURXJK �� PD\ EH XVHG RQO\ RQFH LQ -03����� DQG RQFH LQ
-0(������ L�H�� HDFK FDQ EH XVHG WR GHILQH RQH MXPS RQO\� -XPS QXPEHU �� FDQ
EH XVHG DV PDQ\ WLPHV DV GHVLUHG�

'HVFULSWLRQ -03����� LV DOZD\V XVHG LQ FRQMXQFWLRQ ZLWK -0(����� WR FUHDWH MXPSV� L�H�� WR
VNLS IURP RQH SRLQW LQ D ODGGHU GLDJUDP WR DQRWKHU SRLQW� -03����� GHILQHV WKH
SRLQW IURP ZKLFK WKH MXPS ZLOO EH PDGH� -0(����� GHILQHV WKH GHVWLQDWLRQ RI WKH
MXPS� :KHQ WKH H[HFXWLRQ FRQGLWLRQ IRU -03����� LQ 21� QR MXPS LV PDGH DQG
WKH SURJUDP LV H[HFXWHG FRQVHFXWLYHO\ DV ZULWWHQ�:KHQ WKH H[HFXWLRQ FRQGLWLRQ
IRU -03����� LV 2))� D MXPS LV PDGH WR WKH -0(����� ZLWK WKH VDPH MXPS QXP�
EHU DQG WKH LQVWUXFWLRQ IROORZLQJ -0(����� LV H[HFXWHG QH[W�
,I WKH MXPS QXPEHU IRU -03����� LV EHWZHHQ �� DQG ��� MXPSV� ZKHQ PDGH� ZLOO
JR LPPHGLDWHO\ WR -0(����� ZLWK WKH VDPH MXPS QXPEHU ZLWKRXW H[HFXWLQJ DQ\
LQVWUXFWLRQV LQ EHWZHHQ� 7KH VWDWXV RI WLPHUV� FRXQWHUV� ELWV XVHG LQ 287� ELWV
XVHG LQ287127� DQG DOO RWKHU VWDWXV ELWV FRQWUROOHG E\ WKH LQVWUXFWLRQV EHWZHHQ
-03����� DQG -03����� ZLOO QRW EH FKDQJHG� (DFK RI WKHVH MXPS QXPEHUV FDQ
EH XVHG WR GHILQH RQO\ RQH MXPS� %HFDXVH DOO RI LQVWUXFWLRQV EHWZHHQ -03�����
DQG -0(����� DUH VNLSSHG� MXPS QXPEHUV �� WKURXJK �� FDQ EH XVHG WR UHGXFH
F\FOH WLPH�

-803 DQG -803 (1' ï-03����� DQG -0(����� 6HFWLRQ ����



���

,I WKH MXPS QXPEHU IRU -03����� LV ��� WKH &38 8QLW ZLOO ORRN IRU WKH QH[W
-0(����� ZLWK D MXPS QXPEHU RI ��� 7R GR VR� LW PXVW VHDUFK WKURXJK WKH SUR�
JUDP� FDXVLQJ D ORQJHU F\FOH WLPH �ZKHQ WKH H[HFXWLRQ FRQGLWLRQ LV2))� WKDQ IRU
RWKHU MXPSV� 7KH VWDWXV RI WLPHUV� FRXQWHUV� ELWV XVHG LQ 287� ELWV XVHG LQ 287
127� DQG DOO RWKHU VWDWXV FRQWUROOHG E\ WKH LQVWUXFWLRQV EHWZHHQ -03����� ��
DQG -03����� �� ZLOO QRW EH FKDQJHG� MXPS QXPEHU �� FDQ EH XVHG DV PDQ\
WLPHV DV GHVLUHG� $ MXPS IURP -03����� �� ZLOO DOZD\V JR WR WKH QH[W -0(�����
�� LQ WKH SURJUDP� ,W LV WKXV SRVVLEOH WR XVH -03����� �� FRQVHFXWLYHO\ DQG
PDWFK WKHP DOO ZLWK WKH VDPH -0(����� ��� ,W PDNHV QR VHQVH� KRZHYHU� WR XVH
-0(����� �� FRQVHFXWLYHO\� EHFDXVH DOO MXPSV PDGH WR WKHP ZLOO HQG DW WKH ILUVW
-0(����� ���

$OWKRXJK ',)8����� DQG ',)'����� DUH GHVLJQHG WR WXUQ 21 WKH GHVLJQDWHG ELW
IRU RQH F\FOH� WKH\ ZLOO QRW QHFHVVDULO\ GR VR ZKHQ ZULWWHQ EHWZHHQ -03�����
DQG -0( ������ 2QFH HLWKHU ',)8����� RU ',)'����� KDV WXUQHG 21 D ELW� LW ZLOO
UHPDLQ 21 XQWLO WKH QH[W WLPH ',)8����� RU ',)'����� LV H[HFXWHG DJDLQ� ,Q QRU�
PDO SURJUDPPLQJ� WKLV PHDQV WKH QH[W F\FOH� ,Q D MXPS� WKLV PHDQV WKH QH[W WLPH
WKH MXPS IURP -03����� WR -0(����� LV QRW PDGH� L�H�� LI D ELW LV WXUQHG 21 E\
',)8����� RU ',)'����� DQG WKHQ D MXPS LV PDGH LQ WKH QH[W F\FOH VR WKDW
',)8����� RU ',)'����� DUH VNLSSHG� WKH GHVLJQDWHG ELW ZLOO UHPDLQ 21 XQWLO WKH
QH[W WLPH WKH H[HFXWLRQ FRQGLWLRQ IRU WKH -03����� FRQWUROOLQJ WKH MXPS LV 21�

3UHFDXWLRQV :KHQ -03����� DQG -0(����� DUH QRW XVHG LQ SDLUV� DQ HUURU PHVVDJH ZLOO DS�
SHDU ZKHQ WKH SURJUDP FKHFN LV SHUIRUPHG� $OWKRXJK WKLV PHVVDJH DOVR DS�
SHDUV LI -03����� �� DQG -0(����� �� DUH QRW XVHG LQ SDLUV� WKH SURJUDP ZLOO
H[HFXWH SURSHUO\ DV ZULWWHQ�

)ODJV 7KHUH DUH QR IODJV DIIHFWHG E\ WKHVH LQVWUXFWLRQV�

([DPSOHV ([DPSOHV RI MXPS SURJUDPV DUH SURYLGHG LQ ����� -XPSV�

���� (1' ï (1'�����

/DGGHU 6\PERO (1'�����

'HVFULSWLRQ (1'����� LV UHTXLUHG DV WKH ODVW LQVWUXFWLRQ LQ DQ\ SURJUDP� ,I WKHUH DUH VXEURX�
WLQHV� (1'����� LV SODFHG DIWHU WKH ODVW VXEURXWLQH� 1R LQVWUXFWLRQ ZULWWHQ DIWHU
(1'����� ZLOO EH H[HFXWHG� (1'����� FDQ EH SODFHG DQ\ZKHUH LQ WKH SURJUDP
WR H[HFXWH DOO LQVWUXFWLRQV XS WR WKDW SRLQW� DV LV VRPHWLPHV GRQH WR GHEXJ D SUR�
JUDP� EXW LW PXVW EH UHPRYHG WR H[HFXWH WKH UHPDLQGHU RI WKH SURJUDP�

,I WKHUH LV QR (1'����� LQ WKH SURJUDP� QR LQVWUXFWLRQV ZLOO EH H[HFXWHG DQG WKH
HUURU PHVVDJH ´12 (1' ,167µ ZLOO DSSHDU�

)ODJV (1'����� WXUQV 2)) WKH (5� &<� *5� (4� DQG /( )ODJV�

���� 12 23(5$7,21 ï 123�����
123����� LV QRW JHQHUDOO\ UHTXLUHG LQ SURJUDPPLQJ DQG WKHUH LV QR ODGGHU V\P�
ERO IRU LW� :KHQ 123����� LV IRXQG LQ D SURJUDP� QRWKLQJ LV H[HFXWHG DQG WKH
SURJUDP H[HFXWLRQ PRYHV WR WKH QH[W LQVWUXFWLRQ� :KHQPHPRU\ LV FOHDUHG SULRU
WR SURJUDPPLQJ� 123����� LV ZULWWHQ DW DOO DGGUHVVHV� 123����� FDQ EH LQSXW
WKURXJK WKH �� IXQFWLRQ FRGH�

)ODJV 7KHUH DUH QR IODJV DIIHFWHG E\ 123������

',)8����� DQG ',)'����� LQ
-XPSV

'HVFULSWLRQ

12 23(5$7,21 ï123����� 6HFWLRQ ����
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���� 7LPHU DQG &RXQWHU ,QVWUXFWLRQV
7,0 DQG 7,0+DUH GHFUHPHQWLQJ21�GHOD\ WLPHU LQVWUXFWLRQVZKLFK UHTXLUH D 7&
QXPEHU DQG D VHW YDOXH �69��
&17 LV D GHFUHPHQWLQJ FRXQWHU LQVWUXFWLRQ DQG &175 LV D UHYHUVLEOH FRXQWHU LQ�
VWUXFWLRQ� %RWK UHTXLUH D 7& QXPEHU DQG D 69� %RWK DUH DOVR FRQQHFWHG WR PXOWL�
SOH LQVWUXFWLRQ OLQHV ZKLFK VHUYH DV DQ LQSXW VLJQDO�V� DQG DUH UHVHW�
$Q\ RQH 7& QXPEHU FDQQRW EH GHILQHG WZLFH� L�H�� RQFH LW KDV EHHQ XVHG DV WKH
GHILQHU LQ DQ\ RI WKH WLPHU RU FRXQWHU LQVWUXFWLRQV� LW FDQQRW EH XVHG DJDLQ� 2QFH
GHILQHG� 7& QXPEHUV FDQ EH XVHG DV PDQ\ WLPHV DV UHTXLUHG DV RSHUDQGV LQ
LQVWUXFWLRQV RWKHU WKDQ WLPHU DQG FRXQWHU LQVWUXFWLRQV�
7& QXPEHUV UXQ IURP ��� WKURXJK ���� 1R SUHIL[ LV UHTXLUHG ZKHQ XVLQJ D 7&
QXPEHU DV D GHILQHU LQ D WLPHU RU FRXQWHU LQVWUXFWLRQ� 2QFH GHILQHG DV D WLPHU� D
7& QXPEHU FDQ EH SUHIL[HG ZLWK 7,0 IRU XVH DV DQ RSHUDQG LQ FHUWDLQ LQVWUXF�
WLRQV� 7KH 7,0 SUHIL[ LV XVHG UHJDUGOHVV RI WKH WLPHU LQVWUXFWLRQ WKDW ZDV XVHG WR
GHILQH WKH WLPHU� 2QFH GHILQHG DV D FRXQWHU� D 7& QXPEHU FDQ EH SUHIL[HG ZLWK
&17 IRU XVH DV DQ RSHUDQG LQ FHUWDLQ LQVWUXFWLRQV� 7KH &17 LV DOVR XVHG UHJDUG�
OHVV RI WKH FRXQWHU LQVWUXFWLRQ WKDW ZDV XVHG WR GHILQH WKH FRXQWHU�
7& QXPEHUV FDQ EH GHVLJQDWHG DV RSHUDQGV WKDW UHTXLUH HLWKHU ELW RU ZRUG GDWD�
:KHQ GHVLJQDWHG DV DQ RSHUDQG WKDW UHTXLUHV ELW GDWD� WKH 7& QXPEHU DFFHVVHV
D ELW WKDW IXQFWLRQV DV D ¶&RPSOHWLRQ )ODJ· WKDW LQGLFDWHV ZKHQ WKH WLPH�FRXQW KDV
H[SLUHG� L�H�� WKH ELW� ZKLFK LV QRUPDOO\ 2))� ZLOO WXUQ21ZKHQ WKH GHVLJQDWHG 69
KDV H[SLUHG� :KHQ GHVLJQDWHG DV DQ RSHUDQG WKDW UHTXLUHV ZRUG GDWD� WKH 7&
QXPEHU DFFHVVHV D PHPRU\ ORFDWLRQ WKDW KROGV WKH SUHVHQW YDOXH �39� RI WKH
WLPHU RU FRXQWHU� 7KH 39 RI D WLPHU RU FRXQWHU FDQ WKXV EH XVHG DV DQ RSHUDQG LQ
&03������ RU DQ\ RWKHU LQVWUXFWLRQ IRU ZKLFK WKH 7& DUHD LV DOORZHG� 7KLV LV GRQH
E\ GHVLJQDWLQJ WKH 7& QXPEHU XVHG WR GHILQH WKDW WLPHU RU FRXQWHU WR DFFHVV WKH
PHPRU\ ORFDWLRQ WKDW KROGV WKH 39�
1RWH WKDW ´7,0 ���µ LV XVHG WR GHVLJQDWH WKH 7,0(5 LQVWUXFWLRQ GHILQHG ZLWK 7&
QXPEHU ���� WR GHVLJQDWH WKH &RPSOHWLRQ )ODJ IRU WKLV WLPHU� DQG WR GHVLJQDWH
WKH 39 RI WKLV WLPHU� 7KH PHDQLQJ RI WKH WHUP LQ FRQWH[W VKRXOG EH FOHDU� L�H�� WKH
ILUVW LV DOZD\V DQ LQVWUXFWLRQ� WKH VHFRQG LV DOZD\V D ELW RSHUDQG� DQG WKH WKLUG LV
DOZD\V D ZRUG RSHUDQG� 7KH VDPH LV WUXH RI DOO RWKHU 7& QXPEHUV SUHIL[HG ZLWK
7,0 RU &17�
$Q 69 FDQ EH LQSXW DV D FRQVWDQW RU DV D ZRUG DGGUHVV LQ D GDWD DUHD� ,I DQ ,5
DUHDZRUG DVVLJQHG WR DQ ,QSXW 8QLW LV GHVLJQDWHG DV WKH ZRUG DGGUHVV� WKH ,QSXW
8QLW FDQ EH ZLUHG VR WKDW WKH 69 FDQ EH VHW H[WHUQDOO\ WKURXJK WKXPEZKHHO
VZLWFKHV RU VLPLODU GHYLFHV� 7LPHUV DQG FRXQWHUV ZLUHG LQ WKLV ZD\ FDQ RQO\ EH
VHW H[WHUQDOO\ GXULQJ 581 RU 021,725 PRGH� $OO 69V� LQFOXGLQJ WKRVH VHW H[�
WHUQDOO\� PXVW EH LQ %&'�

������ 7,0(5 ï 7,0

1� 7& QXPEHU

� ���� WKURXJK ����
/DGGHU 6\PERO

'HILQHU 9DOXHV

69� 6HW YDOXH �ZRUG� %&'�

,5� $5� '0� (0� +5� /5� �� 65

2SHUDQG 'DWD $UHDV

7,0 1

69

/LPLWDWLRQV 69 LV EHWZHHQ ����� DQG ������ 7KH GHFLPDO SRLQW LV QRW HQWHUHG�

7LPHU DQG &RXQWHU ,QVWUXFWLRQV 6HFWLRQ ����
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(DFK 7& QXPEHU FDQ EH XVHG DV WKH GHILQHU LQ RQO\ RQH 7,0(5 RU &2817(5
LQVWUXFWLRQ�

7& ��� WKURXJK 7& ��� VKRXOG QRW EH XVHG LQ 7,0 LI WKH\ DUH UHTXLUHG IRU
7,0+������ 5HIHU WR ������ +,*+�63((' 7,0(5 ï 7,0+����� IRU GHWDLOV�

'HVFULSWLRQ $ WLPHU LV DFWLYDWHG ZKHQ LWV H[HFXWLRQ FRQGLWLRQ JRHV 21 DQG LV UHVHW �WR 69�
ZKHQ WKH H[HFXWLRQ FRQGLWLRQ JRHV 2))� 2QFH DFWLYDWHG� 7,0PHDVXUHV LQ XQLWV
RI ��� VHFRQG IURP WKH 69�

,I WKH H[HFXWLRQ FRQGLWLRQ UHPDLQV 21 ORQJ HQRXJK IRU 7,0 WR WLPH GRZQ WR ]HUR�
WKH &RPSOHWLRQ )ODJ IRU WKH 7& QXPEHU XVHG ZLOO WXUQ 21 DQG ZLOO UHPDLQ 21
XQWLO 7,0 LV UHVHW �L�H�� XQWLO LWV H[HFXWLRQ FRQGLWLRQ LV JRHV 2))��

7KH IROORZLQJ ILJXUH LOOXVWUDWHV WKH UHODWLRQVKLS EHWZHHQ WKH H[HFXWLRQ FRQGLWLRQ
IRU 7,0 DQG WKH &RPSOHWLRQ )ODJ DVVLJQHG WR LW�

([HFXWLRQ FRQGLWLRQ

&RPSOHWLRQ )ODJ

21

2))

21

2))

69 69

3UHFDXWLRQV 7LPHUV LQ LQWHUORFNHG SURJUDP VHFWLRQV DUH UHVHW ZKHQ WKH H[HFXWLRQ FRQGLWLRQ
IRU ,/����� LV 2))� 3RZHU LQWHUUXSWLRQV DOVR UHVHW WLPHUV� ,I D WLPHU WKDW LV QRW UH�
VHW XQGHU WKHVH FRQGLWLRQV LV GHVLUHG� 65 DUHD FORFN SXOVH ELWV FDQ EH FRXQWHG WR
SURGXFH WLPHUV XVLQJ &17� 5HIHU WR ������ &2817(5 ï &17 IRU GHWDLOV�

3URJUDPH[HFXWLRQZLOO FRQWLQXH HYHQ LI D QRQ�%&'69 LV XVHG� EXW WLPLQJZLOO QRW
EH DFFXUDWH�

)ODJV (5� 69 LV QRW LQ %&'�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

([DPSOHV $OO RI WKH IROORZLQJ H[DPSOHV XVH 287 LQ GLDJUDPV WKDW ZRXOG JHQHUDOO\ EH XVHG
WR FRQWURO RXWSXW ELWV LQ WKH ,5 DUHD� 7KHUH LV QR UHDVRQ� KRZHYHU� ZK\ WKHVH GLD�
JUDPV FDQQRW EH PRGLILHG WR FRQWURO H[HFXWLRQ RI RWKHU LQVWUXFWLRQV�

7KH IROORZLQJ H[DPSOH VKRZV WZR WLPHUV� RQH VHW ZLWK D FRQVWDQW DQG RQH VHW YLD
LQSXW ZRUG ���� +HUH� ����� ZLOO EH WXUQHG 21 DIWHU ����� JRHV 21 DQG VWD\V
21 IRU DW OHDVW �� VHFRQGV� :KHQ ����� JRHV 2))� WKH WLPHU ZLOO EH UHVHW DQG
����� ZLOO EH WXUQHG2))�:KHQ ����� JRHV21� 7,0 ��� LV VWDUWHG IURP WKH 69
SURYLGHG WKURXJK ,5 ZRUG ���� %LW ����� LV DOVR WXUQHG 21 ZKHQ ����� JRHV
21� :KHQ WKH 69 LQ ��� KDV H[SLUHG� ����� LV WXUQHG 2))� 7KLV ELW ZLOO DOVR EH
WXUQHG2))ZKHQ 7,0 ��� LV UHVHW� UHJDUGOHVV RI ZKHWKHU RU QRW 69 KDV H[SLUHG�
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7LPHU DQG &RXQWHU ,QVWUXFWLRQV 6HFWLRQ ����
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7KHUH DUH WZR ZD\V WR DFKLHYH WLPHUV WKDW RSHUDWH IRU ORQJHU WKDQ ����� VHF�
RQGV� 2QHPHWKRG LV WR SURJUDP FRQVHFXWLYH WLPHUV� ZLWK WKH&RPSOHWLRQ )ODJ RI
HDFK WLPHU XVHG WR DFWLYDWH WKH QH[W WLPHU� $ VLPSOH H[DPSOHZLWK WZR ������VHF�
RQG ����PLQXWH� WLPHUV FRPELQHG WR IXQFWLRQDOO\ IRUP D ���PLQXWH WLPHU�

�����
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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����� /' 7,0 ���

����� 287 �����

,Q WKLV H[DPSOH� ����� ZLOO EH WXUQHG 21 �� PLQXWHV DIWHU ����� JRHV 21�

7,0 FDQ DOVR EH FRPELQHG ZLWK &17 RU &17 FDQ EH XVHG WR FRXQW 65 DUHD FORFN
SXOVH ELWV WR SURGXFH ORQJHU WLPHUV� $Q H[DPSOH LV SURYLGHG LQ ������&2817(5
ï &17�

7,0 FDQ EH FRPELQHGZLWK .((3����� WR GHOD\ WXUQLQJ D ELW 21 DQG2)) LQ UHIHU�
HQFH WR D GHVLUHG H[HFXWLRQ FRQGLWLRQ� .((3����� LV GHVFULEHG LQ ����� .((3 ï
.((3������

7R FUHDWH GHOD\V� WKH &RPSOHWLRQ )ODJV IRU WZR 7,0 DUH XVHG WR GHWHUPLQH WKH
H[HFXWLRQ FRQGLWLRQV IRU VHWWLQJ DQG UHVHW WKH ELW GHVLJQDWHG IRU .((3������ 7KH
ELW ZKRVH PDQLSXODWLRQ LV WR EH GHOD\HG LV XVHG LQ .((3������ 7XUQLQJ 21 DQG
2)) WKH ELW GHVLJQDWHG IRU .((3����� LV WKXV GHOD\HG E\ WKH 69 IRU WKH WZR 7,0�
7KH WZR 69 FRXOG QDWXUDOO\ EH WKH VDPH LI GHVLUHG�

,Q WKH IROORZLQJ H[DPSOH� ����� ZRXOG EH WXUQHG 21 ��� VHFRQGV DIWHU �����
JRHV 21 DQG WKHQ WXUQHG 2)) ��� VHFRQGV DIWHU ����� JRHV 2))� ,W LV QHFHV�
VDU\ WR XVH ERWK ����� DQG ����� WR GHWHUPLQH WKH H[HFXWLRQ FRQGLWLRQ IRU 7,0
���� ����� LQ DQ LQYHUVH FRQGLWLRQ LV QHFHVVDU\ WR UHVHW 7,0 ��� ZKHQ �����
JRHV 21 DQG ����� LV QHFHVVDU\ WR DFWLYDWH 7,0 ��� �ZKHQ ����� LV 2))��
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([WHQGHG 7LPHUV
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21�2)) 'HOD\V

7LPHU DQG &RXQWHU ,QVWUXFWLRQV 6HFWLRQ ����
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7KH OHQJWK RI WLPH WKDW D ELW LV NHSW 21 RU 2)) FDQ EH FRQWUROOHG E\ FRPELQLQJ
7,0 ZLWK 287 RU 28712� 7KH IROORZLQJ GLDJUDP GHPRQVWUDWHV KRZ WKLV LV SRV�
VLEOH� ,Q WKLV H[DPSOH� �����ZRXOG UHPDLQ21 IRU ��� VHFRQGV DIWHU ����� JRHV
21 UHJDUGOHVV RI WKH WLPH ����� VWD\V21� 7KLV LV DFKLHYHG E\ XVLQJ ����� DV D
VHOI�PDLQWDLQLQJ ELW DFWLYDWHG E\ ����� DQG WXUQLQJ 21 ����� WKURXJK LW� :KHQ
7,0 ��� FRPHV 21 �L�H�� ZKHQ WKH 69 RI 7,0 ��� KDV H[SLUHG�� ����� ZLOO EH
WXUQHG2)) WKURXJK7,0 ��� �L�H�� 7,0���ZLOO WXUQ21ZKLFK� DV DQ LQYHUVH FRQ�
GLWLRQ� FUHDWHV DQ 2)) H[HFXWLRQ FRQGLWLRQ IRU 287 �������
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%LWV FDQ EH SURJUDPPHG WR WXUQ 21 DQG 2)) DW UHJXODU LQWHUYDOV ZKLOH D GHVLJ�
QDWHG H[HFXWLRQ FRQGLWLRQ LV 21 E\ XVLQJ 7,0 WZLFH� 2QH 7,0 IXQFWLRQV WR WXUQ
21 DQG 2)) D VSHFLILHG ELW� L�H�� WKH &RPSOHWLRQ )ODJ RI WKLV 7,0 WXUQV WKH VSHFL�
ILHG ELW 21 DQG 2))� 7KH RWKHU 7,0 IXQFWLRQV WR FRQWURO WKH RSHUDWLRQ RI WKH ILUVW
7,0� L�H�� ZKHQ WKH ILUVW 7,0·V &RPSOHWLRQ )ODJ JRHV 21� WKH VHFRQG 7,0 LV
VWDUWHG DQG ZKHQ WKH VHFRQG 7,0·V &RPSOHWLRQ )ODJ JRHV 21� WKH ILUVW 7,0 LV
VWDUWHG�
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$ VLPSOHU EXW OHVV IOH[LEOH PHWKRG RI FUHDWLQJ D IOLFNHU ELW LV WR $1' RQH RI WKH 65
DUHD FORFN SXOVH ELWV ZLWK WKH H[HFXWLRQ FRQGLWLRQ WKDW LV WR EH 21 ZKHQ WKH
IOLFNHU ELW LV RSHUDWLQJ� $OWKRXJK WKLVPHWKRG GRHV QRW XVH 7,0� LW LV LQFOXGHG KHUH
IRU FRPSDULVRQ� 7KLV PHWKRG LV PRUH OLPLWHG EHFDXVH WKH 21 DQG 2)) WLPHV
PXVW EH WKH VDPH DQG WKH\ GHSHQG RQ WKH FORFN SXOVH ELWV DYDLODEOH LQ WKH 65
DUHD�
,Q WKH IROORZLQJ H[DPSOH WKH ��VHFRQG FORFN SXOVH LV XVHG ������� VR WKDW �����
ZRXOG EH WXUQHG 21 DQG 2)) HYHU\ VHFRQG� L�H�� LW ZRXOG EH 21 IRU ��� VHFRQGV
DQG 2)) IRU ��� VHFRQGV� 3UHFLVH WLPLQJ DQG WKH LQLWLDO VWDWXV RI ����� ZRXOG
GHSHQG RQ WKH VWDWXV RI WKH FORFN SXOVH ZKHQ ����� JRHV 21�
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2SHUDQG 'DWD $UHDV
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/LPLWDWLRQV 69 LV EHWZHHQ ����� DQG ������ �$OWKRXJK ����� DQG ����� PD\ EH VHW� �����
ZLOO GLVDEOH WKH WLPHU� L�H�� WXUQ 21 WKH &RPSOHWLRQ )ODJ LPPHGLDWHO\� DQG ����� LV
QRW UHOLDEO\ F\FOHG�� 7KH GHFLPDO SRLQW LV QRW HQWHUHG�
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)OLFNHU %LWV

7LPHU DQG &RXQWHU ,QVWUXFWLRQV 6HFWLRQ ����
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(DFK 7& QXPEHU FDQ EH XVHG DV WKH GHILQHU LQ RQO\ RQH 7,0(5 RU &2817(5
LQVWUXFWLRQ�
,I WKH F\FOH WLPH LV JUHDWHU WKDQ ��PV� XVH 7& ��� WKURXJK 7& ���� 7KH 39V DQG
FRPSOHWLRQ IODJV RI WLPHUV ��� WKURXJK ��� DUH UHIUHVKHG HYHU\ �� PV� EXW WKH
39V RI WLPHUV ��� WKURXJK 7& ��� DUH UHIUHVKHG HDFK WLPH WKDW 7,0+����� LV
H[HFXWHG LQ WKH SURJUDP�

'HVFULSWLRQ 7,0+����� RSHUDWHV LQ WKH VDPHZD\ DV7,0H[FHSW WKDW 7,0+PHDVXUHV LQ XQLWV
RI ���� VHFRQG�
7KH F\FOH WLPH DIIHFWV 7,0+����� DFFXUDF\ LI 7&��� WKURXJK7& ��� DUH XVHG� ,I
WKH F\FOH WLPH LV JUHDWHU WKDQ �� PV� XVH 7& ��� WKURXJK 7& ����
5HIHU WR ������ 7,0(5 ï 7,0 IRU RSHUDWLRQDO GHWDLOV DQG H[DPSOHV� ([FHSW IRU
WKH DERYH� DQG DOO DVSHFWV RI RSHUDWLRQ DUH WKH VDPH�

3UHFDXWLRQV 7LPHUV LQ LQWHUORFNHG SURJUDP VHFWLRQV DUH UHVHW ZKHQ WKH H[HFXWLRQ FRQGLWLRQ
IRU ,/����� LV 2))� 3RZHU LQWHUUXSWLRQV DOVR UHVHW WLPHUV� ,I D WLPHU WKDW LV QRW UH�
VHW XQGHU WKHVH FRQGLWLRQV LV GHVLUHG� 65 DUHD FORFN SXOVH ELWV FDQ EH FRXQWHG WR
SURGXFH WLPHUV XVLQJ &17� 5HIHU WR ������ &2817(5 ï &17 IRU GHWDLOV�
:KHQ FKDQJLQJ EHWZHHQ WKH 7,0 DQG 7,0+����� LQVWUXFWLRQV GXULQJ RQOLQH HGLW�
LQJ� UHVHW WKH&RPSOHWLRQ )ODJ IRU WKH 7,0 LQVWUXFWLRQ� 7KH 7,0 LQVWUXFWLRQZLOO QRW
H[HFXWH SURSHUO\ XQOHVV WKH &RPSOHWLRQ )ODJ LV UHVHW� <RX PXVW EH LQ 352�
*5$0 PRGH WR FKDQJH EHWZHHQ WKHVH LQVWUXFWLRQV�
3URJUDPH[HFXWLRQZLOO FRQWLQXH HYHQ LI D QRQ�%&'69 LV XVHG� EXW WLPLQJZLOO QRW
EH DFFXUDWH�

)ODJV (5� 69 LV QRW LQ %&'�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�
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� ���� WKURXJK ����

'HILQHU 9DOXHV

/LPLWDWLRQV 69 LV EHWZHHQ ���� DQG ���� ������ DQG ����� V� DQGPXVW EH LQ %&'� 7KH GHF�
LPDO SRLQW LV QRW HQWHUHG�
(DFK 7& QXPEHU FDQ EH XVHG DV WKH GHILQHU LQ RQO\ RQH 7,0(5 RU &2817(5
LQVWUXFWLRQ�
77,0����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ 77,0����� LV XVHG WR FUHDWH D WLPHU WKDW LQFUHPHQWV WKH 39 HYHU\ ��� V WR WLPH
EHWZHHQ ��� DQG ����� V� 77,0����� LQFUHPHQWV LQ XQLWV RI ��� VHFRQG IURP
]HUR� 77,0����� DFFXUDF\ LV �����ï��� VHFRQG� $ 77,0����� WLPHU ZLOO WLPH DV
ORQJ DV LWV H[HFXWH FRQGLWLRQ LV 21 XQWLO LW UHDFKHV WKH 69 RU XQWLO 5% WXUQV 21 WR

7LPHU DQG &RXQWHU ,QVWUXFWLRQV 6HFWLRQ ����
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UHVHW WKH WLPHU� 7,00����� WLPHUV ZLOO WLPH RQO\ DV ORQJ DV WKH\ DUH H[HFXWHG HY�
HU\ F\FOH� L�H�� WKH\ GR QRW WLPH� EXW PDLQWDLQ WKH FXUUHQW 39� LQ LQWHUORFNHG SUR�
JUDP VHFWLRQV RU ZKHQ WKH\ DUH MXPSHG LQ WKH SURJUDP�
7KH 39V DQG FRPSOHWLRQ IODJV RI WLPHUV ��� WKURXJK ��� DUH UHIUHVKHG HYHU\
�� PV� EXW WKH 39V RI WLPHUV ��� WKURXJK 7& ��� DUH UHIUHVKHG HDFK WLPH WKDW
77,0����� LV H[HFXWHG LQ WKH SURJUDP�

3UHFDXWLRQV 7KH 39V RI WRWDOL]LQJ WLPHUV LQ LQWHUORFNHG SURJUDP VHFWLRQV DUH PDLQWDLQHG
ZKHQ WKH H[HFXWLRQ FRQGLWLRQ IRU ,/����� LV 2))� 8QOLNH WLPHUV DQG KLJK�VSHHG
WLPHUV� WRWDOL]LQJ WLPHUV LQ MXPSHG SURJUDP VHFWLRQV GR QRW FRQWLQXH WLPLQJ� EXW
PDLQWDLQ WKH 39�
3RZHU LQWHUUXSWLRQV ZLOO UHVHW WLPHUV�
7RWDOL]LQJ WLPHUV ZLOO QRW UHVWDUW DIWHU WLPLQJ RXW XQOHVV WKH 39 LV FKDQJHG WR D
YDOXH EHORZ WKH 69 RU WKH UHVHW LQSXW LV WXUQHG 21�
$ GHOD\ RI RQH F\FOH LV VRPHWLPHV UHTXLUHG IRU D &RPSOHWLRQ )ODJ WR EH WXUQHG
21 DIWHU WKH WLPHU WLPHV RXW�

)ODJV (5� 69 LV QRW %&'�
7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDG EHHQ H[FHHGHG�

([DPSOH 7KH IROORZLQJ ILJXUH LOOXVWUDWHV WKH UHODWLRQVKLS EHWZHHQ WKH H[HFXWLRQ FRQGLWLRQV
IRU D WRWDOL]LQJ WLPHU ZLWK D VHW YDOXH RI � V� LWV 39� DQG WKH &RPSOHWLRQ )ODJ�

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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/LPLWDWLRQV (DFK 7& QXPEHU FDQ EH XVHG DV WKH GHILQHU LQ RQO\ RQH 7,0(5 RU &2817(5
LQVWUXFWLRQ�

'HVFULSWLRQ &17 LV XVHG WR FRXQW GRZQ IURP 69 ZKHQ WKH H[HFXWLRQ FRQGLWLRQ RQ WKH FRXQW
SXOVH� &3� JRHV IURP 2)) WR 21� L�H�� WKH SUHVHQW YDOXH �39� ZLOO EH GHFUH�
PHQWHG E\ RQH ZKHQHYHU &17 LV H[HFXWHG ZLWK DQ 21 H[HFXWLRQ FRQGLWLRQ IRU
&3 DQG WKH H[HFXWLRQ FRQGLWLRQ ZDV 2)) IRU WKH ODVW H[HFXWLRQ� ,I WKH H[HFXWLRQ
FRQGLWLRQ KDV QRW FKDQJHG RU KDV FKDQJHG IURP 21 WR 2))� WKH 39 RI &17 ZLOO
QRW EH FKDQJHG� 7KH &RPSOHWLRQ )ODJ IRU D FRXQWHU LV WXUQHG 21 ZKHQ WKH 39
UHDFKHV ]HUR DQG ZLOO UHPDLQ 21 XQWLO WKH FRXQWHU LV UHVHW�

&17 LV UHVHW ZLWK D UHVHW LQSXW� 5�:KHQ 5 JRHV IURP2)) WR21� WKH 39 LV UHVHW
WR 69� 7KH39ZLOO QRW EH GHFUHPHQWHGZKLOH5 LV21�&RXQWLQJ GRZQ IURP69ZLOO
EHJLQ DJDLQ ZKHQ 5 JRHV 2))� 7KH 39 IRU &17 ZLOO QRW EH UHVHW LQ LQWHUORFNHG
SURJUDP VHFWLRQV RU E\ SRZHU LQWHUUXSWLRQV�

&KDQJHV LQ H[HFXWLRQ FRQGLWLRQV� WKH &RPSOHWLRQ )ODJ� DQG WKH 39 DUH LOOXV�
WUDWHG EHORZ� 39 OLQH KHLJKW LV PHDQW RQO\ WR LQGLFDWH FKDQJHV LQ WKH 39�

([HFXWLRQ FRQGLWLRQ
RQ FRXQW SXOVH �&3�

([HFXWLRQ FRQGLWLRQ
RQ UHVHW �5�

21

2))

21

2))

&RPSOHWLRQ )ODJ
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39
69
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69

3UHFDXWLRQV 3URJUDP H[HFXWLRQ ZLOO FRQWLQXH HYHQ LI D QRQ�%&' 69 LV XVHG� EXW WKH 69 ZLOO
QRW EH FRUUHFW�

)ODJV (5� 69 LV QRW %&'�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDG EHHQ H[FHHGHG�

,Q WKH IROORZLQJ H[DPSOH� WKH 39ZLOO EH GHFUHPHQWHG ZKHQHYHU ERWK ����� DQG
����� DUH 21 SURYLGHG WKDW ����� LV 2)) DQG HLWKHU ����� RU ����� ZDV 2))
WKH ODVW WLPH&17���ZDV H[HFXWHG�:KHQ ��� SXOVHV KDYH EHHQ FRXQWHG GRZQ
�L�H�� ZKHQ 39 UHDFKHV ]HUR�� ����� ZLOO EH WXUQHG 21�
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+HUH� ����� FDQ EH XVHG WR FRQWURO ZKHQ &17 LV RSHUDWLYH DQG ����� FDQ EH
XVHG DV WKH ELW ZKRVH 2)) WR 21 FKDQJHV DUH EHLQJ FRXQWHG�

([DPSOH ��
%DVLF $SSOLFDWLRQ

7LPHU DQG &RXQWHU ,QVWUXFWLRQV 6HFWLRQ ����
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7KH SUHYLRXVO\�VKRZQ &17 FDQ EH PRGLILHG WR UHVWDUW IURP 69 HDFK WLPH SRZHU
LV WXUQHG 21 WR WKH 3&� 7KLV LV GRQH E\ XVLQJ WKH )LUVW &\FOH )ODJ LQ WKH 65 DUHD
������� WR UHVHW &17 DV VKRZQ EHORZ�
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&RXQWHUV WKDW FDQ FRXQW SDVW ����� FDQ EH SURJUDPPHG E\ XVLQJ RQH &17 WR
FRXQW WKH QXPEHU RI WLPHV DQRWKHU &17 KDV FRXQWHG WR ]HUR IURP 69�
,Q WKH IROORZLQJ H[DPSOH� ����� LV XVHG WR FRQWURO ZKHQ &17��� RSHUDWHV� &17
���� ZKHQ ����� LV 21� FRXQWV GRZQ WKH QXPEHU RI 2)) WR 21 FKDQJHV LQ
������ &17 ��� LV UHVHW E\ LWV &RPSOHWLRQ )ODJ� L�H�� LW VWDUWV FRXQWLQJ DJDLQ DV
VRRQ DV LWV 39 UHDFKHV ]HUR� &17 ��� FRXQWV WKH QXPEHU RI WLPHV WKH &RPSOH�
WLRQ )ODJ IRU &17 ��� JRHV 21� %LW ����� VHUYHV DV D UHVHW IRU WKH HQWLUH H[�
WHQGHG FRXQWHU� UHVHWWLQJ ERWK &17 ��� DQG &17 ��� ZKHQ LW LV 2))� 7KH &RP�
SOHWLRQ )ODJ IRU &17 ��� LV DOVR XVHG WR UHVHW &17 ��� WR LQKLELW &17 ��� RSHUD�
WLRQ� RQFH 69 IRU &17 ��� KDV EHHQ UHDFKHG� XQWLO WKH HQWLUH H[WHQGHG FRXQWHU LV
UHVHW YLD ������
%HFDXVH LQ WKLV H[DPSOH WKH 69 IRU &17 ��� LV ��� DQG WKH 69 IRU &17 ��� LV
���� WKH &RPSOHWLRQ )ODJ IRU &17 ��� WXUQV 21 ZKHQ ��� [ ��� RU ������ 2))
WR 21 FKDQJHV KDYH EHHQ FRXQWHG LQ ������ 7KLV ZRXOG UHVXOW LQ ����� EHLQJ
WXUQHG 21�
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&17 FDQ EH XVHG LQ VHTXHQFH DV PDQ\ WLPHV DV UHTXLUHG WR SURGXFH FRXQWHUV
FDSDEOH RI FRXQWLQJ DQ\ GHVLUHG YDOXHV�

&17 FDQ EH XVHG WR FUHDWH H[WHQGHG WLPHUV LQ WZR ZD\V� E\ FRPELQLQJ 7,0 ZLWK
&17 DQG E\ FRXQWLQJ 65 DUHD FORFN SXOVH ELWV�
,Q WKH IROORZLQJ H[DPSOH� &17 ��� FRXQWV WKH QXPEHU RI WLPHV 7,0 ��� UHDFKHV
]HUR IURP LWV 69� 7KH &RPSOHWLRQ )ODJ IRU 7,0 ��� LV XVHG WR UHVHW 7,0 ��� VR
WKDW LW UXQV FRQWLQXRXVO\ DQG &17 ��� FRXQWV WKH QXPEHU RI WLPHV WKH &RPSOH�
WLRQ )ODJ IRU 7,0 ��� JRHV 21 �&17 ��� ZRXOG EH H[HFXWHG RQFH HDFK WLPH EH�

([DPSOH ��
([WHQGHG &RXQWHU

([DPSOH ��
([WHQGHG 7LPHUV

7LPHU DQG &RXQWHU ,QVWUXFWLRQV 6HFWLRQ ����
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WZHHQ ZKHQ WKH &RPSOHWLRQ )ODJ IRU 7,0 ��� JRHV 21 DQG 7,0 ��� LV UHVHW E\
LWV &RPSOHWLRQ )ODJ�� 7,0 ��� LV DOVR UHVHW E\ WKH &RPSOHWLRQ )ODJ IRU &17 ���
VR WKDW WKH H[WHQGHG WLPHU ZRXOG QRW VWDUW DJDLQ XQWLO &17 ��� ZDV UHVHW E\
������ ZKLFK VHUYHV DV WKH UHVHW IRU WKH HQWLUH H[WHQGHG WLPHU�
%HFDXVH LQ WKLV H[DPSOH WKH 69 IRU 7,0 ��� LV ��� VHFRQGV DQG WKH 69 IRU &17
��� LV ���� WKH &RPSOHWLRQ )ODJ IRU &17 ��� WXUQV 21 ZKHQ � VHFRQGV [ ���
WLPHV� L�H�� ��� VHFRQGV �RU �PLQXWHV DQG �� VHFRQGV� KDYH H[SLUHG� 7KLVZRXOG
UHVXOW LQ ����� EHLQJ WXUQHG 21�
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,Q WKH IROORZLQJ H[DPSOH� &17 ��� FRXQWV WKH QXPEHU RI WLPHV WKH ��VHFRQG
FORFN SXOVH ELW ������� JRHV IURP2)) WR 21� +HUH DJDLQ� ����� LV XVHG WR FRQ�
WURO WKH WLPHV ZKHQ &17 LV RSHUDWLQJ�
%HFDXVH LQ WKLV H[DPSOH WKH 69 IRU &17 ��� LV ���� WKH &RPSOHWLRQ )ODJ IRU
&17 ��� WXUQV 21 ZKHQ � VHFRQG [ ��� WLPHV� RU �� PLQXWHV DQG �� VHFRQGV
KDYH H[SLUHG� 7KLV ZRXOG UHVXOW LQ ����� EHLQJ WXUQHG 21�
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����� /' 127 �����

����� &17 ���

�����

����� /' &17 ���

����� 287 �����

1RWH 7KH VKRUWHU FORFN SXOVHV ZLOO QRW QHFHVVDULO\ SURGXFH DFFXUDWH WLPHUV EHFDXVH
WKHLU VKRUW 21 WLPHVPLJKW QRW EH UHDG DFFXUDWHO\ GXULQJ ORQJHU F\FOHV� ,Q SDUWLF�
XODU� WKH �����VHFRQG DQG ����VHFRQG FORFN SXOVHV VKRXOG QRW EH XVHG WR FUHDWH
WLPHUV ZLWK &17 LQVWUXFWLRQV�

������5(9(56,%/( &2817(5 ï &175�����

1� 7& QXPEHU

� ���� WKURXJK ����
/DGGHU 6\PERO

'HILQHU 9DOXHV

69� 6HW YDOXH �ZRUG� %&'�

,5� $5� '0� (0� +5� /5� �� 65

2SHUDQG 'DWD $UHDV

,,

',

&175�����
1

69
5

7LPHU DQG &RXQWHU ,QVWUXFWLRQV 6HFWLRQ ����



���

/LPLWDWLRQV (DFK 7& QXPEHU FDQ EH XVHG DV WKH GHILQHU LQ RQO\ RQH 7,0(5 RU &2817(5
LQVWUXFWLRQ�

'HVFULSWLRQ 7KH &175����� LV D UHYHUVLEOH� XS�GRZQ FLUFXODU FRXQWHU� L�H�� LW LV XVHG WR FRXQW
EHWZHHQ ]HUR DQG69DFFRUGLQJ WR FKDQJHV LQ WZR H[HFXWLRQ FRQGLWLRQV� WKRVH LQ
WKH LQFUHPHQW LQSXW �,,� DQG WKRVH LQ WKH GHFUHPHQW LQSXW �',��
7KH SUHVHQW YDOXH �39�ZLOO EH LQFUHPHQWHG E\ RQHZKHQHYHU&175����� LV H[H�
FXWHG ZLWK DQ 21 H[HFXWLRQ FRQGLWLRQ IRU ,, DQG WKH ODVW H[HFXWLRQ FRQGLWLRQ IRU ,,
ZDV 2))� 7KH SUHVHQW YDOXH �39� ZLOO EH GHFUHPHQWHG E\ RQH ZKHQHYHU
&175����� LV H[HFXWHG ZLWK DQ 21 H[HFXWLRQ FRQGLWLRQ IRU ', DQG WKH ODVW H[�
HFXWLRQ FRQGLWLRQ IRU ', ZDV2))� ,I 2)) WR 21 FKDQJHV KDYH RFFXUUHG LQ ERWK ,,
DQG ', VLQFH WKH ODVW H[HFXWLRQ� WKH 39 ZLOO QRW EH FKDQJHG�
,I WKH H[HFXWLRQ FRQGLWLRQV KDYH QRW FKDQJHG RU KDYH FKDQJHG IURP 21 WR 2))
IRU ERWK ,, DQG ',� WKH 39 RI &17 ZLOO QRW EH FKDQJHG�
:KHQ GHFUHPHQWHG IURP ����� WKH SUHVHQW YDOXH LV VHW WR 69 DQG WKH &RPSOH�
WLRQ )ODJ LV WXUQHG 21 XQWLO WKH 39 LV GHFUHPHQWHG DJDLQ� :KHQ LQFUHPHQWHG
SDVW WKH 69� WKH 39 LV VHW WR ���� DQG WKH &RPSOHWLRQ )ODJ LV WXUQHG21 XQWLO WKH
39 LV LQFUHPHQWHG DJDLQ�
&175����� LV UHVHW ZLWK D UHVHW LQSXW� 5� :KHQ 5 JRHV IURP 2)) WR 21� WKH 39
LV UHVHW WR ]HUR� 7KH 39 ZLOO QRW EH LQFUHPHQWHG RU GHFUHPHQWHG ZKLOH 5 LV 21�
&RXQWLQJ ZLOO EHJLQ DJDLQ ZKHQ 5 JRHV 2))� 7KH 39 IRU &175����� ZLOO QRW EH
UHVHW LQ LQWHUORFNHG SURJUDP VHFWLRQV RU E\ WKH HIIHFWV RI SRZHU LQWHUUXSWLRQV�
&KDQJHV LQ ,, DQG ', H[HFXWLRQ FRQGLWLRQV� WKH &RPSOHWLRQ )ODJ� DQG WKH 39 DUH
LOOXVWUDWHG EHORZ VWDUWLQJ IURP SDUW ZD\ WKURXJK &175����� RSHUDWLRQ �L�H��
ZKHQ UHVHW� FRXQWLQJ EHJLQV IURP ]HUR�� 39 OLQH KHLJKW LV PHDQW WR LQGLFDWH
FKDQJHV LQ WKH 39 RQO\�

([HFXWLRQ FRQGLWLRQ
RQ LQFUHPHQW �,,�

([HFXWLRQ FRQGLWLRQ
RQ GHFUHPHQW �',�

21

2))

21

2))

&RPSOHWLRQ )ODJ

21

2))

39
69

69 ï �

69 ï �
����

���� ����

69

69 ï �

69 ï �

3UHFDXWLRQV 3URJUDP H[HFXWLRQ ZLOO FRQWLQXH HYHQ LI D QRQ�%&' 69 LV XVHG� EXW WKH 69 ZLOO
QRW EH FRUUHFW�

)ODJV (5� 69 LV QRW %&'�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDG EHHQ H[FHHGHG�

7LPHU DQG &RXQWHU ,QVWUXFWLRQV 6HFWLRQ ����



���

���� 'DWD 6KLIWLQJ
$OO RI WKH LQVWUXFWLRQV GHVFULEHG LQ WKLV VHFWLRQ DUH XVHG WR VKLIW GDWD� EXW LQ GLIIHU�
LQJ DPRXQWV DQG GLUHFWLRQV� 7KH ILUVW VKLIW LQVWUXFWLRQ� 6)7������ VKLIWV DQ H[HFX�
WLRQ FRQGLWLRQ LQWR D VKLIW UHJLVWHU� WKH UHVW RI WKH LQVWUXFWLRQV VKLIW GDWD WKDW LV DO�
UHDG\ LQ PHPRU\�

������ 6+,)7 5(*,67(5 ï 6)7�����

6W� 6WDUWLQJ ZRUG

,5� 65� $5� +5� /5

(� (QG ZRUG

,5� 65� $5� +5� /5

2SHUDQG 'DWD $UHDV/DGGHU 6\PERO

,

3

6)7�����

6W

(
5

/LPLWDWLRQV 6W PXVW EH OHVV WKDQ RU HTXDO WR (� DQG 6W DQG ( PXVW EH LQ WKH VDPH GDWD DUHD�

,I D ELW DGGUHVV LQ RQH RI WKH ZRUGV XVHG LQ D VKLIW UHJLVWHU LV DOVR XVHG LQ DQ LQ�
VWUXFWLRQ WKDW FRQWUROV LQGLYLGXDO ELW VWDWXV �H�J�� 287� .((3������� DQ HUURU
�´&2,/ '83/µ� ZLOO EH JHQHUDWHG ZKHQ SURJUDP V\QWD[ LV FKHFNHG RQ WKH 3UR�
JUDPPLQJ &RQVROH RU DQRWKHU 3URJUDPPLQJ 'HYLFH� 7KH SURJUDP� KRZHYHU�
ZLOO EH H[HFXWHG DV ZULWWHQ� 6HH([DPSOH �� &RQWUROOLQJ%LWV LQ 6KLIW 5HJLVWHUV IRU
D SURJUDPPLQJ H[DPSOH WKDW GRHV WKLV�

'HVFULSWLRQ 6)7����� LV FRQWUROOHG E\ WKUHH H[HFXWLRQ FRQGLWLRQV� ,� 3� DQG 5� ,I 6)7����� LV
H[HFXWHG DQG �� H[HFXWLRQ FRQGLWLRQ 3 LV 21 DQG ZDV 2)) WKH ODVW H[HFXWLRQ�
DQG �� 5 LV 2))� WKHQ H[HFXWLRQ FRQGLWLRQ , LV VKLIWHG LQWR WKH ULJKWPRVW ELW RI D
VKLIW UHJLVWHU GHILQHG EHWZHHQ 6W DQG (� L�H�� LI , LV 21� D � LV VKLIWHG LQWR WKH UHJLV�
WHU� LI , LV2))� D � LV VKLIWHG LQ�:KHQ , LV VKLIWHG LQWR WKH UHJLVWHU� DOO ELWV SUHYLRXVO\
LQ WKH UHJLVWHU DUH VKLIWHG WR WKH OHIW DQG WKH OHIWPRVW ELW RI WKH UHJLVWHU LV ORVW�

([HFXWLRQ
FRQGLWLRQ ,

/RVW
GDWD

( 6W��� 6W��� ��� 6W

7KH H[HFXWLRQ FRQGLWLRQ RQ 3 IXQFWLRQV OLNH D GLIIHUHQWLDWHG LQVWUXFWLRQ� L�H�� , ZLOO
EH VKLIWHG LQWR WKH UHJLVWHU RQO\ ZKHQ 3 LV 21 DQG ZDV 2)) WKH ODVW WLPH
6)7����� ZDV H[HFXWHG� ,I H[HFXWLRQ FRQGLWLRQ 3 KDV QRW FKDQJHG RU KDV JRQH
IURP 21 WR 2))� WKH VKLIW UHJLVWHU ZLOO UHPDLQ XQDIIHFWHG�

6W GHVLJQDWHV WKH ULJKWPRVW ZRUG RI WKH VKLIW UHJLVWHU� ( GHVLJQDWHV WKH OHIWPRVW�
7KH VKLIW UHJLVWHU LQFOXGHV ERWK RI WKHVH ZRUGV DQG DOO ZRUGV EHWZHHQ WKHP� 7KH
VDPH ZRUG PD\ EH GHVLJQDWHG IRU 6W DQG ( WR FUHDWH D ���ELW �L�H�� ��ZRUG� VKLIW
UHJLVWHU�

:KHQ H[HFXWLRQ FRQGLWLRQ 5 JRHV 21� DOO ELWV LQ WKH VKLIW UHJLVWHU ZLOO EH WXUQHG
2)) �L�H�� VHW WR �� DQG WKH VKLIW UHJLVWHU ZLOO QRW RSHUDWH XQWLO 5 JRHV 2)) DJDLQ�

)ODJV 7KHUH DUH QR IODJV DIIHFWHG E\ 6)7������

'DWD 6KLIWLQJ 6HFWLRQ ����



���

7KH IROORZLQJ H[DPSOH XVHV WKH ��VHFRQG FORFN SXOVH ELW ������� VR WKDW WKH
H[HFXWLRQ FRQGLWLRQ SURGXFHG E\ ����� LV VKLIWHG LQWR D ��ZRUG UHJLVWHU EHWZHHQ
,5 ��� DQG ,5 ��� HYHU\ VHFRQG�

,

3

6)7�����

���

���
5

�����

�����

�����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� /' �����

����� /' �����

����� 6)7�����

���

���

7KH IROORZLQJ SURJUDP LV XVHG WR FRQWURO WKH VWDWXV RI WKH ��WK ELW RI D VKLIW UHJLV�
WHU UXQQLQJ IURP $5 �� WKURXJK $5 ��� :KHQ WKH ��WK ELW LV WR EH VHW� ����� LV
WXUQHG 21� 7KLV FDXVHV WKH MXPS IRU -03����� �� QRW WR EH PDGH IRU WKDW RQH
F\FOH� DQG $5 ���� �WKH ��WK ELW� ZLOO EH WXUQHG 21� :KHQ ����� LV 2)) �L�H�� DW
DOO WLPHV H[FHSW GXULQJ WKH ILUVW F\FOH DIWHU ����� KDV FKDQJHG IURP2)) WR21��
WKH MXPS LV H[HFXWHG DQG WKH VWDWXV RI $5 ���� ZLOO QRW EH FKDQJHG�

,

3

5

6)7�����

$5 ��

$5 ��

-0(����� ��

-03����� ��

�����

$5 ����

',)8����� �����

�����

�����

�����

�����

�����

�����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� $1' �����

����� /' �����

����� /' �����

����� 6)7�����

$5 ��

$5 ��

����� /' �����

����� ',)8����� �����

����� /' �����

����� -03����� ��

����� /' �����

����� 287 $5 ����

����� -0(����� ��

:KHQ D ELW WKDW LV SDUW RI D VKLIW UHJLVWHU LV XVHG LQ 287 �RU DQ\ RWKHU LQVWUXFWLRQ
WKDW FRQWUROV ELW VWDWXV�� D V\QWD[ HUURU ZLOO EH JHQHUDWHG GXULQJ WKH SURJUDP
FKHFN� EXW WKH SURJUDP ZLOO H[HFXWHG SURSHUO\ �L�H�� DV ZULWWHQ��

7KH IROORZLQJ SURJUDP FRQWUROV WKH FRQYH\RU OLQH VKRZQ EHORZ VR WKDW IDXOW\
SURGXFWV GHWHFWHG DW WKH VHQVRU DUH SXVKHG GRZQ D VKRRW� 7R GR WKLV� WKH H[HFX�
WLRQ FRQGLWLRQ GHWHUPLQHG E\ LQSXWV IURP WKH ILUVW VHQVRU ������� DUH VWRUHG LQ D
VKLIW UHJLVWHU� 21 IRU JRRG SURGXFWV� 2)) IRU IDXOW\ RQHV� &RQYH\RU VSHHG KDV
EHHQ DGMXVWHG VR WKDW +5 ���� RI WKH VKLIW UHJLVWHU FDQ EH XVHG WR DFWLYDWH D
SXVKHU ������� ZKHQ D IDXOW\ SURGXFW UHDFKHV LW� L�H�� ZKHQ +5 ���� WXUQV 21�
����� LV WXUQHG 21 WR DFWLYDWH WKH SXVKHU�

([DPSOH ��
%DVLF $SSOLFDWLRQ

([DPSOH ��
&RQWUROOLQJ %LWV LQ 6KLIW
5HJLVWHUV

([DPSOH ��
&RQWURO $FWLRQ

'DWD 6KLIWLQJ 6HFWLRQ ����



���

��7KH SURJUDP LV VHW XS VR WKDW D URWDU\ HQFRGHU ������� FRQWUROV H[HFXWLRQ RI
6)7����� WKURXJK D ',)8������ WKH URWDU\ HQFRGHU LV VHW XS WR WXUQ 21 DQG2))
HDFK WLPH D SURGXFW SDVVHV WKH ILUVW VHQVRU� $QRWKHU VHQVRU ������� LV XVHG WR
GHWHFW IDXOW\ SURGXFWV LQ WKH VKRRW VR WKDW WKH SXVKHU RXWSXW DQG +5 ���� RI WKH
VKLIW UHJLVWHU FDQ EH UHVHW DV UHTXLUHG�

&KXWH

�������

6HQVRU
�������

5RWDU\ (QFRGHU

�������

3XVKHU

6HQVRU
�������

,

3

6)7�����

+5 ��

+5 ��
5

�����

�����

�����

�����

+5 ����

�����

+5 ����

�����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� /' �����

����� /' �����

����� 6)7�����

+5 ��

+5 ��

����� /' +5 ����

����� 287 �����

����� /' �����

����� 287 127 �����

����� 287 127 +5 ����

������ 5(9(56,%/( 6+,)7 5(*,67(5 ï 6)75�����

&� &RQWURO ZRUG

,5� $5� '0� (0� +5� /5� 65

6W� 6WDUWLQJ ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

(� (QG ZRUG

,5� 65� $5� '0� (0� +5 /5

6)75�����

&

6W

(

#6)75�����

&

6W

(

/LPLWDWLRQV 6W DQG ( PXVW EH LQ WKH VDPH GDWD DUHD DQG 6W PXVW EH OHVV WKDQ RU HTXDO WR (�

'DWD 6KLIWLQJ 6HFWLRQ ����



���

'HVFULSWLRQ 6)75����� LV XVHG WR FUHDWH D VLQJOH� RUPXOWLSOH�ZRUG VKLIW UHJLVWHU WKDW FDQ VKLIW
GDWD WR HLWKHU WKH ULJKW RU WKH OHIW� 7R FUHDWH D VLQJOH�ZRUG UHJLVWHU� GHVLJQDWH WKH
VDPH ZRUG IRU 6W DQG (� 7KH FRQWURO ZRUG SURYLGHV WKH VKLIW GLUHFWLRQ� WKH VWDWXV
WR EH SXW LQWR WKH UHJLVWHU� WKH VKLIW SXOVH� DQG WKH UHVHW LQSXW� 7KH FRQWURO ZRUG LV
DOORFDWHG DV IROORZV�

�� �� �� �� 1RW XVHG�

6KLIW GLUHFWLRQ
� �21�� /HIW �/6% WR 06%�
� �2))�� 5LJKW �06% WR /6%�

6WDWXV WR LQSXW LQWR UHJLVWHU

6KLIW SXOVH ELW

5HVHW

7KH GDWD LQ WKH VKLIW UHJLVWHU ZLOO EH VKLIWHG RQH ELW LQ WKH GLUHFWLRQ LQGLFDWHG E\ ELW
��� VKLIWLQJ RQH ELW RXW WR &< DQG WKH VWDWXV RI ELW �� LQWR WKH RWKHU HQG ZKHQHYHU
6)75����� LV H[HFXWHGZLWK DQ21H[HFXWLRQ FRQGLWLRQ DV ORQJ DV WKH UHVHW ELW LV
2)) DQG DV ORQJ DV ELW �� LV 21� ,I 6)75����� LV H[HFXWHG ZLWK DQ 2)) H[HFX�
WLRQ FRQGLWLRQ RU LI 6)75����� LV H[HFXWHG ZLWK ELW �� 2))� WKH VKLIW UHJLVWHU ZLOO
UHPDLQ XQFKDQJHG� ,I 6)75����� LV H[HFXWHG ZLWK DQ 21 H[HFXWLRQ FRQGLWLRQ
DQG WKH UHVHW ELW �ELW ��� LV 2))� WKH HQWLUH VKLIW UHJLVWHU DQG &<ZLOO EH VHW WR ]HUR�

)ODJV (5� 6W DQG ( DUH QRW LQ WKH VDPH GDWD DUHD RU 67 LV JUHDWHU WKDQ (�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

&<� 5HFHLYHV WKH VWDWXV RI ELW �� RI 6W RU ELW �� RI (� GHSHQGLQJ RQ WKH VKLIW
GLUHFWLRQ�

([DPSOH ,Q WKH IROORZLQJ H[DPSOH� ,5 ������ ,5 ������ ,5 ������ DQG ,5 ����� DUH XVHG
WR FRQWURO WKH ELWV RI & XVHG LQ#6+,)7������ 7KH VKLIW UHJLVWHU LV EHWZHHQ /5 ��
DQG /5 ��� DQG LW LV FRQWUROOHG WKURXJK ,5 ������

����� /' �����

����� 287 �����

����� /' �����

����� 287 �����

����� /' �����

����� 287 �����
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/5 ��

/5 ��
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�����

�����

�����

�����

�����

�����

'LUHFWLRQ

6WDWXV WR LQSXW

6KLIW SXOVH

5HVHW

#6)75�����

���

/5 ��

/5 ��

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

'DWD 6KLIWLQJ 6HFWLRQ ����
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������ $5,7+0(7,& 6+,)7 /()7 ï $6/�����

:G� 6KLIW ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

$6/�����

:G

#$6/�����

:G

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� $6/����� LV QRW H[HFXWHG� :KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� $6/����� VKLIWV D � LQWR ELW �� RI :G� VKLIWV WKH ELWV RI :G
RQH ELW WR WKH OHIW� DQG VKLIWV WKH VWDWXV RI ELW �� LQWR &<�

� � � � � � � � � � � � � � � �

&<
%LW
��

%LW
��

�

)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

&<� 5HFHLYHV WKH VWDWXV RI ELW ���

(4� 21 ZKHQ WKH FRQWHQW RI :G LV ]HUR� RWKHUZLVH 2))�

1� 21 ZKHQ D � LV VKLIWHG LQWR ELW �� RI :G�

������ $5,7+0(7,& 6+,)7 5,*+7 ï $65�����

:G� 6KLIW ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

$65�����

:G

#$65�����

:G

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� $65����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� $65����� VKLIWV D � LQWR ELW �� RI :G� VKLIWV WKH ELWV RI:G
RQH ELW WR WKH ULJKW� DQG VKLIWV WKH VWDWXV RI ELW �� LQWR &<�

� � � � � � � � � � � � � � ��

%LW
��

%LW
�� &<

�

)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

&<� 5HFHLYHV WKH GDWD RI ELW ���

(4� 21 ZKHQ WKH FRQWHQW RI :G LV ]HUR� RWKHUZLVH 2))�

'DWD 6KLIWLQJ 6HFWLRQ ����



���

������ 527$7( /()7 ï 52/�����

:G� 5RWDWH ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

52/�����

:G

#52/�����

:G

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 52/����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� 52/����� VKLIWV DOO :G ELWV RQH ELW WR WKH OHIW� VKLIWLQJ &<
LQWR ELW �� RI :G DQG VKLIWLQJ ELW �� RI :G LQWR &<�

� � � � � � � � � � � � � � � ��

&<
%LW
��

%LW
��

3UHFDXWLRQV 8VH 67&����� WR VHW WKH VWDWXV RI &< RU &/&����� WR FOHDU WKH VWDWXV RI &< EH�
IRUH GRLQJ D URWDWH RSHUDWLRQ WR HQVXUH WKDW &< FRQWDLQV WKH SURSHU VWDWXV EHIRUH
H[HFXWLRQ 52/������
7KH VWDWXV RI &< LV FOHDUHG DW WKH HQG RI HDFK F\FOH �ZKHQ (1'����� LV
H[HFXWHG��

)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

&<� 5HFHLYHV WKH GDWD RI ELW ���

(4� 21 ZKHQ WKH FRQWHQW RI :G LV ]HUR� RWKHUZLVH 2))�

1� 21 ZKHQ D � LV VKLIWHG LQWR ELW �� RI :G�

������ 527$7( 5,*+7 ï 525�����

:G� 5RWDWH ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

525�����

:G

#525�����

:G

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 525����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV21�525����� VKLIWV DOO:GELWV RQH ELW WR WKH ULJKW� VKLIWLQJ&<
LQWR ELW �� RI :G DQG VKLIWLQJ ELW �� RI :G LQWR &<�

� � � � � � � � � � � � � � � ��

%LW
��&<

%LW
��

3UHFDXWLRQV 8VH 67&����� WR VHW WKH VWDWXV RI &< RU &/&����� WR FOHDU WKH VWDWXV RI &< EH�
IRUH GRLQJ D URWDWH RSHUDWLRQ WR HQVXUH WKDW &< FRQWDLQV WKH SURSHU VWDWXV EHIRUH
H[HFXWLRQ 525������
7KH VWDWXV RI &< LV FOHDUHG DW WKH HQG RI HDFK F\FOH �ZKHQ (1'����� LV
H[HFXWHG��

'DWD 6KLIWLQJ 6HFWLRQ ����
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)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

&<� 525����� UHFHLYHV WKH GDWD RI ELW ���

(4� 21 ZKHQ WKH FRQWHQW RI :G LV ]HUR� RWKHUZLVH 2))�

1� 21 ZKHQ D � LV VKLIWHG LQWR ELW �� RI :G�

������ 21( ',*,7 6+,)7 /()7 ï 6/'�����

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

6/'�����

6W

(

#6/'�����

6W

(

6W� 6WDUWLQJ ZRUG

,5� 65� $5� '0� (0� +5� /5

(� (QG ZRUG

,5� 65� $5� '0� (0� +5� /5

/LPLWDWLRQV 6W DQG ( PXVW EH LQ WKH VDPH GDWD DUHD� DQG 6W PXVW EH OHVV WKDQ RU HTXDO WR (�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 6/'����� LV QRW H[HFXWHG� :KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV21� 6/'����� VKLIWV GDWD EHWZHHQ6W DQG ( �LQFOXVLYH� E\ RQH
GLJLW �IRXU ELWV� WR WKH OHIW� � LV ZULWWHQ LQWR WKH ULJKWPRVW GLJLW RI WKH 6W� DQG WKH
FRQWHQW RI WKH OHIWPRVW GLJLW RI ( LV ORVW�

�

(

� �

6W

) & ��'

/RVW GDWD �

���

3UHFDXWLRQV ,I D SRZHU IDLOXUH RFFXUV GXULQJ D VKLIW RSHUDWLRQ DFURVV PRUH WKDQ �� ZRUGV� WKH
VKLIW RSHUDWLRQ PLJKW QRW EH FRPSOHWHG�

)ODJV (5� 7KH 6W DQG ( ZRUGV DUH LQ GLIIHUHQW DUHDV� RU 6W LV JUHDWHU WKDQ (�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

������ 21( ',*,7 6+,)7 5,*+7 ï 65'�����

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

65'�����

(

6W

#65'�����

(

6W

(� (QG ZRUG

,5� 65� $5� '0� (0� +5� /5

6W� 6WDUWLQJ ZRUG

,5� 65� $5� '0� (0� +5� /5

/LPLWDWLRQV 6W DQG ( PXVW EH LQ WKH VDPH GDWD DUHD� DQG 6W PXVW EH OHVV WKDQ RU HTXDO WR (�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 65'����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV21�65'����� VKLIWV GDWD EHWZHHQ6W DQG( �LQFOXVLYH� E\ RQH

'DWD 6KLIWLQJ 6HFWLRQ ����
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GLJLW �IRXU ELWV� WR WKH ULJKW� � LV ZULWWHQ LQWR WKH OHIWPRVW GLJLW RI 6W DQG WKH ULJKW�
PRVW GLJLW RI ( LV ORVW�

�

6W

� �

(

� � &�)

/RVW GDWD�

���

3UHFDXWLRQV ,I D SRZHU IDLOXUH RFFXUV GXULQJ D VKLIW RSHUDWLRQ DFURVV PRUH WKDQ �� ZRUGV� WKH
VKLIW RSHUDWLRQ PLJKW QRW EH FRPSOHWHG� 6HW WKH UDQJH EHWZHHQ ( DQG 6W WR D
PD[LPXP RI �� ZRUGV�

)ODJV (5� 7KH 6W DQG ( ZRUGV DUH LQ GLIIHUHQW DUHDV� RU 6W LV OHVV WKDQ (�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

������ :25' 6+,)7 ï :6)7�����

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

:6)7�����

6W

(

#:6)7�����

6W

(

6W� 6WDUWLQJ ZRUG

,5� 65� $5� '0� (0� +5� /5

(� (QG ZRUG

,5� 65� $5� '0� (0� +5� /5

/LPLWDWLRQV 6W DQG ( PXVW EH LQ WKH VDPH GDWD DUHD� DQG 6W PXVW EH OHVV WKDQ RU HTXDO WR (�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� :6)7����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� :6)7����� VKLIWV GDWD EHWZHHQ 6W DQG ( LQ ZRUG
XQLWV� =HURV DUH ZULWWHQ LQWR 6W DQG WKH FRQWHQW RI ( LV ORVW�

) � & � � � � � � � � �

( 6W � � 6W

� � � � � � � � � � � �

( 6W � � 6W

/RVW

����

)ODJV (5� 7KH 6W DQG ( ZRUGV DUH LQ GLIIHUHQW DUHDV� RU 6W LV JUHDWHU WKDQ (�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

'DWD 6KLIWLQJ 6HFWLRQ ����
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������� $6<1&+521286 6+,)7 5(*,67(5 ï $6)7�����

$6)7�����

&

6W

(

/DGGHU 6\PEROV

$6)7�����

&

6W

(

&� &RQWURO ZRUG

,5� 65� $5� '0� (0� +5� /5� �

6W� 6WDUWLQJ ZRUG

,5� 65� $5� '0� (0� +5� /5

(� (QG ZRUG

,5� 65� $5� '0� (0� +5� /5

2SHUDQG 'DWD $UHDV

/LPLWDWLRQV 6W DQG ( PXVW EH LQ WKH VDPH GDWD DUHD� DQG 6W PXVW EH OHVV WKDQ RU HTXDO WR (�

$6)7����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� $6)7����� GRHV QRWKLQJ DQG WKH SURJUDP
PRYHV WR WKH QH[W LQVWUXFWLRQ�:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV21� $6)7����� LV
XVHG WR FUHDWH DQG FRQWURO D UHYHUVLEOH DV\QFKURQRXV ZRUG VKLIW UHJLVWHU EH�
WZHHQ6W DQG (� 7KLV UHJLVWHU RQO\ VKLIWV ZRUGVZKHQ WKH QH[W ZRUG LQ WKH UHJLVWHU
LV ]HUR� H�J�� LI QR ZRUGV LQ WKH UHJLVWHU FRQWDLQ ]HUR� QRWKLQJ LV VKLIWHG� $OVR� RQO\
RQH ZRUG LV VKLIWHG IRU HDFK ZRUG LQ WKH UHJLVWHU WKDW FRQWDLQV ]HUR� :KHQ WKH
FRQWHQWV RI D ZRUG DUH VKLIWHG WR WKH QH[W ZRUG� WKH RULJLQDO ZRUG·V FRQWHQWV DUH
VHW WR ]HUR� ,Q HVVHQFH� ZKHQ WKH UHJLVWHU LV VKLIWHG� HDFK ]HUR ZRUG LQ WKH UHJLV�
WHU WUDGHV SODFHV ZLWK WKH QH[W ZRUG� �6HH ([DPSOH EHORZ��

7KH VKLIW GLUHFWLRQ �L�H� ZKHWKHU WKH ´QH[W ZRUGµ LV WKH QH[W KLJKHU RU WKH QH[W ORZ�
HU ZRUG� LV GHVLJQDWHG LQ &� & LV DOVR XVHG WR UHVHW WKH UHJLVWHU� $OO RI DQ\ SRUWLRQ
RI WKH UHJLVWHU FDQ EH UHVHW E\ GHVLJQDWLQJ WKH GHVLUHG SRUWLRQ ZLWK 6W DQG (�

&RQWURO :RUG %LWV �� WKURXJK �� RI & DUH QRW XVHG� %LW �� LV WKH VKLIW GLUHFWLRQ� WXUQ ELW �� 21 WR
VKLIW GRZQ �WRZDUG ORZHU DGGUHVVHG ZRUGV� DQG 2)) WR VKLIW XS �WRZDUG KLJKHU
DGGUHVVHG ZRUGV�� %LW �� LV WKH 6KLIW (QDEOH %LW� WXUQ ELW �� 21 WR HQDEOH VKLIW
UHJLVWHU RSHUDWLRQ DFFRUGLQJ WR ELW �� DQG2)) WR GLVDEOH WKH UHJLVWHU� %LW �� LV WKH
5HVHW ELW� WKH UHJLVWHU ZLOO EH UHVHW �VHW WR ]HUR� EHWZHHQ 6W DQG ( ZKHQ
$6)7����� LV H[HFXWHG ZLWK ELW �� 21� 7XUQ ELW �� 2)) IRU QRUPDO RSHUDWLRQ�

&RQWURO ZRUG YDOXH )XQFWLRQ
����� 6KLIWV XSZDUG �WRZDUGV KLJKHU DGGUHVVHG ZRUGV��
����� 6KLIWV GRZQZDUG �WRZDUGV ORZHU DGGUHVVHG ZRUGV��
����� &OHDUV WKH FRQWHQWV RI 6W WKURXJK ( WR ������

)ODJV (5� 7KH 6W DQG ( ZRUGV DUH LQ GLIIHUHQW DUHDV� RU 6W LV JUHDWHU WKDQ (�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV LQVWUXFWLRQ $6)7����� XVHG WR VKLIW ZRUGV LQ DQ
���ZRUG VKLIW UHJLVWHU FUHDWHG EHWZHHQ '0 ���� DQG '0 ���� ZLWK D FRQWURO

'DWD 6KLIWLQJ 6HFWLRQ ����
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ZRUG YDOXH RI ����� �ELWV �� DQG �� 21�� 7KH GDWD FKDQJHV WKDW ZRXOG RFFXU IRU
WKH JLYHQ UHJLVWHU DQG FRQWURO ZRUG FRQWHQWV DUH DOVR VKRZQ�

$6)7�����

�����

'0 ����

'0 ����

�����
$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� $6)7�����

�����

'0 ����

'0 ����

����
����
����
����
����
����
����
����
����
����
���$

%HIRUH
H[HFXWLRQ

'0 ����
'0 ����
'0 ����
'0 ����
'0 ����
'0 ����
'0 ����
'0 ����
'0 ����
'0 ����
'0 ����

����
����
����
����
����
����
����
����
����
���$
����

����
����
����
����
����
����
���$
����
����
����
����

$IWHU �
H[HFXWLRQ

$IWHU �
H[HFXWLRQV

���� 'DWD 0RYHPHQW
7KLV VHFWLRQ GHVFULEHV WKH LQVWUXFWLRQV XVHG IRU PRYLQJ GDWD EHWZHHQ GLIIHUHQW
DGGUHVVHV LQ GDWD DUHDV� 7KHVH PRYHPHQWV FDQ EH SURJUDPPHG WR EH ZLWKLQ
WKH VDPH GDWD DUHD RU EHWZHHQ GLIIHUHQW GDWD DUHDV� 'DWDPRYHPHQW LV HVVHQWLDO
IRU XWLOL]LQJ DOO RI WKH GDWD DUHDV RI WKH 3&� (IIHFWLYH FRPPXQLFDWLRQV LQ /LQN 6\V�
WHPV DOVR UHTXLUHV GDWD PRYHPHQW� $OO RI WKHVH LQVWUXFWLRQV FKDQJH RQO\ WKH
FRQWHQW RI WKH ZRUGV WR ZKLFK GDWD LV EHLQJ PRYHG� L�H�� WKH FRQWHQW RI VRXUFH
ZRUGV LV WKH VDPH EHIRUH DQG DIWHU H[HFXWLRQ RI DQ\ RI WKH GDWD PRYHPHQW LQ�
VWUXFWLRQV�

������ 029( ï 029�����

6� 6RXUFH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

'� 'HVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

029�����

6

'

#029�����

6

'

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV2))�029����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� 029����� FRSLHV WKH FRQWHQW RI 6 WR '�

6RXUFH ZRUG 'HVWLQDWLRQ ZRUG

%LW VWDWXV
QRW FKDQJHG�

3UHFDXWLRQV 7&QXPEHUV FDQQRW EH GHVLJQDWHG DV' WR FKDQJH WKH 39RI WKH WLPHU RU FRXQWHU�
<RX FDQ� KRZHYHU� HDVLO\ FKDQJH WKH 39 RI D WLPHU RU D FRXQWHU E\ XVLQJ
%6(7������

'DWD 0RYHPHQW 6HFWLRQ ����
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)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ DOO ]HURV DUH WUDQVIHUUHG WR '�

1� 21 ZKHQ ELW �� RI ' LV VHW WR ��

������ 029( 127 ï 091�����

6� 6RXUFH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

'� 'HVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

091�����

6

'

#091�����

6

'

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))�091����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� 091����� WUDQVIHUV WKH LQYHUWHG FRQWHQW RI 6 �VSHFLILHG
ZRUG RU IRXU�GLJLW KH[DGHFLPDO FRQVWDQW� WR '� L�H�� IRU HDFK21ELW LQ 6� WKH FRUUH�
VSRQGLQJ ELW LQ ' LV WXUQHG 2))� DQG IRU HDFK 2)) ELW LQ 6� WKH FRUUHVSRQGLQJ ELW
LQ ' LV WXUQHG 21�

6RXUFH ZRUG 'HVWLQDWLRQ ZRUG

%LW VWDWXV
LQYHUWHG�

3UHFDXWLRQV 7&QXPEHUV FDQQRW EH GHVLJQDWHG DV' WR FKDQJH WKH 39RI WKH WLPHU RU FRXQWHU�
+RZHYHU� WKHVH FDQ EH HDVLO\ FKDQJHG XVLQJ %6(7������

)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ DOO ]HURV DUH WUDQVIHUUHG WR '�

1� 21 ZKHQ ELW �� RI ' LV VHW WR ��

������ %/2&. 6(7 ï %6(7�����

6� 6RXUFH GDWD

,5� 65� $5� '0� (0� +5� 7&� /5� �

6W� 6WDUWLQJ ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

(� (QG :RUG

,5� 65� $5� '0� (0� +5� 7&� /5

%6(7�����

6

6W

(

#%6(7�����

6

6W

(

/LPLWDWLRQV 6W PXVW EH OHVV WKDQ RU HTXDO WR (� DQG 6W DQG ( PXVW EH LQ WKH VDPH GDWD DUHD�

'DWD 0RYHPHQW 6HFWLRQ ����
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'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� %6(7����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� %6(7����� FRSLHV WKH FRQWHQW RI 6 WR DOO ZRUGV IURP
6W WKURXJK (�

�

6

� � � �

6W

� � �

�

6W��

� � �

�

6W��

� � �

�

(

� � �

%6(7����� FDQ EH XVHG WR FKDQJH WLPHU�FRXQWHU 39� �7KLV FDQQRW EH GRQH ZLWK
029����� RU 091������� %6(7����� FDQ DOVR EH XVHG WR FOHDU VHFWLRQV RI D
GDWD DUHD� L�H�� WKH '0 DUHD� WR SUHSDUH IRU H[HFXWLQJ RWKHU LQVWUXFWLRQV�

)ODJV (5� 6W DQG ( DUH QRW LQ WKH VDPH GDWD DUHD RU 6W LV JUHDWHU WKDQ (�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV KRZ WR XVH %6(7����� WR FKDQJH WKH 39RI D WLPHU
GHSHQGLQJ RQ WKH VWDWXV RI ,5 ����� DQG ,5 ������ :KHQ ,5 ����� LV 21� 7,0
��� ZLOO RSHUDWH DV D ���VHFRQG WLPHU� ZKHQ ,5 ����� LV 21� 7,0 ��� ZLOO RSHU�
DWH DV D ���VHFRQG WLPHU�

7,0 ���

�����

#%6(7�����

�����

7,0 ���

7,0 ���

#%6(7�����

�����

7,0 ���

7,0 ���

�����

�����

�����

�����

�����

�����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� $1' 127 �����

����� #%6(7�����

�����

7,0 ���

7,0 ���

����� /' �����

����� $1' 127 �����

����� #%6(7�����

�����

7,0 ���

7,0 ���

����� /' �����

����� 25 �����

����� 7,0 ���

�����

'DWD 0RYHPHQW 6HFWLRQ ����
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������ %/2&. 75$16)(5 ï ;)(5�����

1� 1XPEHU RI ZRUGV �%&'�

,5� 65� $5� '0� (0� +5� 7&� /5� �

6� 6WDUWLQJ VRXUFH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

'� 6WDUWLQJ GHVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

;)(5�����

1

6

'

#;)(5�����

1

6

'

/LPLWDWLRQV %RWK 6 DQG ' PD\ EH LQ WKH VDPH GDWD DUHD� EXW WKHLU UHVSHFWLYH EORFN DUHDV
PXVW QRW RYHUODS� 6 DQG6�1PXVW EH LQ WKH VDPHGDWD DUHD� DVPXVW' DQG'�1�
1 PXVW EH %&' EHWZHHQ ���� DQG �����

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� ;)(5����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� ;)(5����� FRSLHV WKH FRQWHQWV RI 6� 6��� ���� 6�1 WR
'� '��� ���� '�1�

�

'

� � �

�

'��

� � �

�

'��

� � �

�

'�1

� � �

�

6

� � �

�

6��

� � �

�

6��

� � �

�

6�1

� � �

)ODJV (5� 1 LV QRW %&' EHWZHHQ ���� DQG �����

6 DQG 6�1 RU ' DQG '�1 DUH QRW LQ WKH VDPH GDWD DUHD�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

������ '$7$ (;&+$1*( ï ;&+*�����

(�� ([FKDQJH ZRUG �

,5� 65� $5� '0� (0� +5� 7&� /5

(�� ([FKDQJH ZRUG �

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

;&+*�����

(�

(�

#;&+*�����

(�

(�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� ;&+*����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� ;&+*����� H[FKDQJHV WKH FRQWHQW RI (� DQG (��

(�(�

'DWD 0RYHPHQW 6HFWLRQ ����
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,I \RX ZDQW WR H[FKDQJH FRQWHQW RI EORFNV ZKRVH VL]H LV JUHDWHU WKDQ � ZRUG� XVH
ZRUN ZRUGV DV DQ LQWHUPHGLDWH EXIIHU WR KROG RQH RI WKH EORFNV XVLQJ ;)(5�����
WKUHH WLPHV�

)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
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*5� 21 LI &S����&S� LV JUHDWHU WKDQ &S����&S��

(4� 21 LI &S����&S� HTXDOV &S����&S��

/(� 21 LI &S����&S� LV OHVV WKDQ &S����&S��

'DWD &RPSDULVRQ 6HFWLRQ ����
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7KH IROORZLQJ H[DPSOH VKRZV KRZ WR VDYH WKH FRPSDULVRQ UHVXOW LPPHGLDWHO\� ,I
WKH FRQWHQW RI +5 ��� +5�� LV JUHDWHU WKDQ WKDW RI ���� ���� WKHQ ����� LV WXUQHG
21� LI WKH WZR FRQWHQWV DUH HTXDO� ����� LV WXUQHG21� LI FRQWHQW RI +5 ��� +5��
LV OHVV WKDQ WKDW RI ���� ���� WKHQ ����� LV WXUQHG21� ,Q VRPH DSSOLFDWLRQV� RQO\
RQH RI WKH WKUHH287VZRXOG EH QHFHVVDU\�PDNLQJ WKH XVH RI 75�XQQHFHVVDU\�
:LWK WKLV W\SH RI SURJUDPPLQJ� ������ ������ DQG ����� DUH FKDQJHG RQO\
ZKHQ &03/����� LV H[HFXWHG�

&03/�����

���

+5 ��

�����

�����

�����

�����

�����

75
�

�����

�����

*UHDWHU 7KDQ

(TXDO

/HVV 7KDQ

ïïï

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV $GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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����� 287 75 �

����� &03/�����

+5 ��

���

����� $1' �����
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����� 287 �����

����� /' 75 �
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������ %/2&. &203$5( ï %&03�����

&'� &RPSDUH GDWD

,5� 65� $5� '0� (0� +5� 7&� /5� �

&%� )LUVW FRPSDULVRQ EORFN ZRUG

,5� '0� (0� +5� 7&� /5� 65� $5

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

5� 5HVXOW ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

%&03�����

&'

&%

5

#%&03�����

&'

&%

5

/LPLWDWLRQV (DFK ORZHU OLPLW ZRUG LQ WKH FRPSDULVRQ EORFN PXVW EH OHVV WKDQ RU HTXDO WR WKH
XSSHU OLPLW�

%&03����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

([DPSOH�
6DYLQJ &03/����� 5HVXOWV

'DWD &RPSDULVRQ 6HFWLRQ ����



���

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� %&03����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� %&03����� FRPSDUHV &' WR WKH UDQJHV GHILQHG E\ D
EORFN FRQVLVWLQJ RI RI &%� &%��� &%��� ���� &%���� (DFK UDQJH LV GHILQHG E\ WZR
ZRUGV� WKH ILUVW RQH SURYLGLQJ WKH ORZHU OLPLW DQG WKH VHFRQG ZRUG SURYLGLQJ WKH
XSSHU OLPLW� ,I &' LV IRXQG WR EH ZLWKLQ DQ\ RI WKHVH UDQJHV �LQFOXVLYH RI WKH XSSHU
DQG ORZHU OLPLWV�� WKH FRUUHVSRQGLQJ ELW LQ 5 LV VHW� 7KH FRPSDULVRQV WKDW DUH
PDGH DQG WKH FRUUHVSRQGLQJ ELW LQ 5 WKDW LV VHW IRU HDFK WUXH FRPSDULVRQ DUH
VKRZQ EHORZ� 7KH UHVW RI WKH ELWV LQ 5 ZLOO EH WXUQHG 2))�

&% � &' � &%�� %LW ��
&%�� � &' � &%�� %LW ��
&%�� � &' � &%�� %LW ��
&%�� � &' � &%�� %LW ��
&%�� � &' � &%�� %LW ��
&%��� � &' � &%��� %LW ��
&%��� � &' � &%��� %LW ��
&%��� � &' � &%��� %LW ��
&%��� � &' � &%��� %LW ��
&%��� � &' � &%��� %LW ��
&%��� � &' � &%��� %LW ��
&%��� � &' � &%��� %LW ��
&%��� � &' � &%��� %LW ��
&%��� � &' � &%��� %LW ��
&%��� � &' � &%��� %LW ��
&%��� � &' � &%��� %LW ��

1RUPDOO\ WKH ILUVW ZRUG LQ WKH UDQJH LV OHVV WKDQ WKH VHFRQG� EXW LI WKH ILUVW ZRUG LQ
WKH UDQJH LV JUHDWHU WKDQ WKH VHFRQG� WKH FRUUHVSRQGLQJ ELW LQ 5 ZLOO EH WXUQHG
2)) ZKHQ &' LV RXWVLGH RI WKH UDQJH GHILQHG E\ WKH WZR ZRUGV� DV VKRZQ LQ WKH
IROORZLQJ GLDJUDP�

&% &% � �

���� ����

&%�� &%

���� ����

)ODJV (5� 7KH FRPSDULVRQ EORFN �L�H�� &% WKURXJK &%���� H[FHHGV WKH GDWD DUHD�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

'DWD &RPSDULVRQ 6HFWLRQ ����



���

([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV WKH FRPSDULVRQV PDGH DQG WKH UHVXOWV SURYLGHG
IRU %&03������ +HUH� WKH FRPSDULVRQ LV PDGH GXULQJ HDFK F\FOH ZKHQ ����� LV
21�

&' ��� /RZHU OLPLWV 8SSHU OLPLWV 5� +5 ��

��� ���� +5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 �� ���� +5 ���� �

%&03�����

���

+5 ��

+5 ��

�����

&RPSDUH GDWD LQ ,5 ���

�ZKLFK FRQWDLQV �����
ZLWK WKH JLYHQ UDQJHV�

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� %&03�����

���

+5 ��

+5 ��

������ 7$%/( &203$5( ï 7&03�����

&'� &RPSDUH GDWD

,5� 65� $5� '0� (0� +5� 7&� /5� �

7%� )LUVW FRPSDULVRQ WDEOH ZRUG

,5� $5� '0� (0� +5� 7&� /5� 65

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

5� 5HVXOW ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

7&03�����

&'

7%

5

#7&03�����

&'

7%

5

/LPLWDWLRQV 7% DQG 7%��� PXVW EH LQ WKH VDPH GDWD DUHD�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 7&03����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� 7&03����� FRPSDUHV &' WR WKH FRQWHQW RI 7%�
7%��� 7%��� ���� DQG 7%���� ,I &' LV HTXDO WR WKH FRQWHQW RI DQ\ RI WKHVH ZRUGV�
WKH FRUUHVSRQGLQJ ELW LQ 5 LV VHW� H�J�� LI WKH &' HTXDOV WKH FRQWHQW RI 7%� ELW �� LV
WXUQHG21� LI LW HTXDOV WKDW RI 7%��� ELW �� LV WXUQHG21� HWF� 7KH UHVW RI WKH ELWV LQ
5 ZLOO EH WXUQHG 2))�

)ODJV (5� 7KH FRPSDULVRQ WDEOH �L�H�� 7% WKURXJK 7%���� H[FHHGV WKH GDWD DUHD�
7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 LI QRQH RI WKH ZRUGV LQ WKH FRPSDULVRQ WDEOHPDWFK &'� L�H�� DOO RI WKH
ELWV LQ 5 DUH 2))�

'DWD &RPSDULVRQ 6HFWLRQ ����



���

([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV WKH FRPSDULVRQV PDGH DQG WKH UHVXOWV SURYLGHG
IRU 7&03������ +HUH� WKH FRPSDULVRQ LV PDGH GXULQJ HDFK F\FOH ZKHQ ����� LV
21�

&'� ��� 8SSHU OLPLWV 5� +5 ��

��� ���� +5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

+5 �� ���� +5 ���� �

7&03�����

���

+5 ��

+5 ��

�����

&RPSDUH WKH GDWD LQ ,5 ���
ZLWK WKH JLYHQ UDQJHV�

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 7&03�����

���

+5 ��

+5 ��

������ $5($ 5$1*( &203$5( ï =&3�����

&'� &RPSDUH GDWD

,5� 65� $5� '0� (0� +5� 7&� /5� �

//� /RZHU OLPLW RI UDQJH

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

8/� 8SSHU OLPLW RI UDQJH

,5� 65� $5� '0� (0� +5� 7&� /5� �

=&3�����

&'

//

8/

#=&3�����

&'

//

8/

/LPLWDWLRQV // PXVW EH OHVV WKDQ RU HTXDO WR 8/�
=&3����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� =&3����� LV QRW H[HFXWHG� :KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� =&3����� FRPSDUHV &' WR WKH UDQJH GHILQHG E\ ORZHU
OLPLW // DQG XSSHU OLPLW 8/ DQG RXWSXWV WKH UHVXOW WR WKH *5� (4� DQG /( IODJV LQ
WKH 65 DUHD� 7KH UHVXOWLQJ IODJ VWDWXV LV VKRZQ LQ WKH IROORZLQJ WDEOH�

&RPSDULVRQ UHVXOW )ODJ VWDWXVS
*5 �65 ������ (4 �65 ������ /( �65 ������

&' � // � � �

// � &' � 8/ � � �
8/ � &' � � �

'DWD &RPSDULVRQ 6HFWLRQ ����
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3UHFDXWLRQV 3ODFLQJ RWKHU LQVWUXFWLRQV EHWZHHQ =&3����� DQG WKH RSHUDWLRQ ZKLFK DFFHVVHV
WKH (4� /(� DQG *5 IODJV PD\ FKDQJH WKH VWDWXV RI WKHVH IODJV� %H VXUH WR DF�
FHVV WKHP EHIRUH WKH GHVLUHG VWDWXV LV FKDQJHG�

)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

// LV JUHDWHU WKDQ 8/�

(4� 21 LI // � &' � 8/

/(� 21 LI &' � //�

*5� 21 LI &' ! 8/�

7KH IROORZLQJ H[DPSOH VKRZV KRZ WR VDYH WKH FRPSDULVRQ UHVXOW LPPHGLDWHO\� ,I
,5 ��� ! $%�)� ,5 ����� LV WXUQHG 21� LI ����� � ,5 ��� � $%�)� ,5 ����� LV
WXUQHG 21� LI ,5 ��� � ����� ,5 ����� LV WXUQHG 21�

=&3�����

�����

,5 ���
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*UHDWHU 7KDQ
�DERYH UDQJH�

(TXDO
�ZLWKLQ UDQJH�

/HVV 7KDQ
�EHORZ UDQJH�

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV $GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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&'� &RPSDUH GDWD

,5� 65� $5� '0� (0� +5� /5� 7&

//� /RZHU OLPLW RI UDQJH

,5� 65� $5� '0� (0� +5� /5� 7&

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

8/� 8SSHU OLPLW RI UDQJH

,5� 65� $5� '0� (0� +5� /5� 7&

=&3/�����

&'

//

8/

/LPLWDWLRQV 7KH ��GLJLW YDOXH LQ //���// PXVW EH OHVV WKDQ RU HTXDO WR 8/���8/�
&' DQG &'��PXVW EH LQ WKH VDPH GDWD DUHD� DVPXVW // DQG //��� DQG 8/ DQG
8/���

([DPSOH�
6DYLQJ =&3����� 5HVXOWV

'DWD &RPSDULVRQ 6HFWLRQ ����
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=&3/����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� =&3/����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� =&3/����� FRPSDUHV WKH ��GLJLW YDOXH LQ &'� &'��
WR WKH UDQJH GHILQHG E\ ORZHU OLPLW //���// DQG XSSHU OLPLW 8/���8/ DQG RXWSXWV
WKH UHVXOW WR WKH *5� (4� DQG /( IODJV LQ WKH 65 DUHD� 7KH UHVXOWLQJ IODJ VWDWXV LV
VKRZQ LQ WKH IROORZLQJ WDEOH�

&RPSDULVRQ UHVXOW )ODJ VWDWXVS
*5

�65 ������
(4

�65 ������
/(

�65 ������
&' � &'��� //���// � � �

//���// � &'� &'�� � 8/���8/ � � �
8/���8/ � &'� &'�� � � �

3UHFDXWLRQV 3ODFLQJ RWKHU LQVWUXFWLRQV EHWZHHQ =&3/����� DQG WKH RSHUDWLRQ ZKLFK DF�
FHVVHV WKH (4� /(� DQG *5 IODJV PD\ FKDQJH WKH VWDWXV RI WKHVH IODJV� %H VXUH
WR DFFHVV WKHP EHIRUH WKH GHVLUHG VWDWXV LV FKDQJHG�

)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�
//���// LV JUHDWHU WKDQ 8/���8/�

(4� 21 LI //���// � &'� &'�� � 8/���8/
/(� 21 LI &'� &'�� � //���//�
*5� 21 LI &'� &'�� ! 8/���8/�

([DPSOH 5HIHU WR ������$5($5$1*(&203$5(ï=&3����� IRU DQ H[DPSOH� 7KH RQO\
GLIIHUHQFH EHWZHHQ =&3����� DQG =&3/����� LV WKH QXPEHU RI GLJLWV LQ WKH FRP�
SDULVRQ GDWD�

������ 6,*1(' %,1$5< &203$5( ï &36�����

&S�� )LUVW FRPSDUH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

&S�� 6HFRQG FRPSDUH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

7KLUG RSHUDQG� 6HW WR ����

ïïï

&36�����

&S�

&S�

���

/LPLWDWLRQV &36����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� &36����� LV QRW H[HFXWHG� :KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� &36����� FRPSDUHV WKH ���ELW ���GLJLW� VLJQHG ELQDU\
FRQWHQWV LQ&S� DQG&S�DQG RXWSXWV WKH UHVXOW WR WKH*5�(4� DQG /( IODJV LQ WKH
65 DUHD�

1RWH �� 5HIHU WR SDJH �� IRU GHWDLOV RQ ���ELW VLJQHG ELQDU\ GDWD�
�� 5HIHU WR ������ &RPSDUH ï &03����� IRU GHWDLOV RQ VDYLQJ FRPSDULVRQ UH�

VXOWV�

3UHFDXWLRQV 3ODFLQJ RWKHU LQVWUXFWLRQV EHWZHHQ &36����� DQG WKH RSHUDWLRQ ZKLFK DFFHVVHV
WKH (4� /(� DQG *5 IODJV PD\ FKDQJH WKH VWDWXV RI WKHVH IODJV� %H VXUH WR DF�
FHVV WKHP EHIRUH WKH GHVLUHG VWDWXV LV FKDQJHG�

'DWD &RPSDULVRQ 6HFWLRQ ����
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)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 LI &S� HTXDOV &S��

/(� 21 LI &S� LV OHVV WKDQ &S��

*5� 21 LI &S� LV JUHDWHU WKDQ &S��

&RPSDULVRQ UHVXOW )ODJ VWDWXVS
*5 �65 ������ (4 �65 ������ /( �65 ������

&S� � &S� � � �
&S�  &S� � � �
&S� ! &S� � � �

������ '28%/( 6,*1(' %,1$5< &203$5( ï &36/�����

&S�� )LUVW FRPSDUH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

&S�� 6HFRQG FRPSDUH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

7KLUG RSHUDQG� 6HW WR ����

ïïï

&36/�����

&S�

&S�

���

/LPLWDWLRQV &S� DQG &S��� PXVW EH LQ WKH VDPH GDWD DUHD� DV PXVW &S� DQG &S����

&36/����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� &36/����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� &36/����� FRPSDUHV WKH ���ELW ���GLJLW� VLJQHG
ELQDU\ FRQWHQWV LQ &S���� &S� DQG&S���� &S� DQG RXWSXWV WKH UHVXOW WR WKH*5�
(4� DQG /( IODJV LQ WKH 65 DUHD�

1RWH �� 5HIHU WR SDJH �� IRU GHWDLOV RQ ���ELW VLJQHG ELQDU\ GDWD�

�� 5HIHU WR ������ &RPSDUH ï &03����� IRU GHWDLOV RQ VDYLQJ FRPSDULVRQ UH�
VXOWV�

3UHFDXWLRQV 3ODFLQJ RWKHU LQVWUXFWLRQV EHWZHHQ &36/����� DQG WKH RSHUDWLRQ ZKLFK DF�
FHVVHV WKH (4� /(� DQG *5 IODJV PD\ FKDQJH WKH VWDWXV RI WKHVH IODJV� %H VXUH
WR DFFHVV WKHP EHIRUH WKH GHVLUHG VWDWXV LV FKDQJHG�

)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 LI &S���� &S� HTXDOV &S���� &S��

/(� 21 LI &S���� &S� LV OHVV WKDQ &S���� &S��

*5� 21 LI &S���� &S� LV JUHDWHU WKDQ &S���� &S��

&RPSDULVRQ UHVXOW )ODJ VWDWXVS
*5 �65 ������ (4 �65 ������ /( �65 ������

&S���� &S� � &S���� &S� � � �
&S���� &S�  &S���� &S� � � �
&S���� &S� ! &S���� &S� � � �

'DWD &RPSDULVRQ 6HFWLRQ ����



���

������� ,QSXW &RPSDULVRQ ,QVWUXFWLRQV ���� WR ����

6�� &RPSDULVRQ GDWD �

,5� 65� $5� '0� (0� +5� 7&� /5� �

6�� &RPSDULVRQ GDWD �

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

0QHP�&RGH�

6�

6�

���

1RWH ´0QHPµ LQ WKH ODGGHU V\PERO DERYH LV UHSODFHG ZLWK WKHPQHPRQLF RI WKH VSHFLI�
LF LQVWUXFWLRQ� ´FRGHµ LV UHSODFHGZLWK WKH IXQFWLRQ FRGH RI WKH VSHFLILF LQVWUXFWLRQ�

:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� LQSXW FRPSDULVRQ LQVWUXFWLRQV DUH QRW
H[HFXWHG DQG H[HFXWLRQ FRQWLQXHV WR WKH UHPDLQGHU RI WKH LQVWUXFWLRQ OLQH�:KHQ
WKH H[HFXWLRQ LV 21� LQSXW FRPSDULVRQ LQVWUXFWLRQV FRPSDUH FRQVWDQWV DQG�RU
WKH FRQWHQWV RI VSHFLILHG ZRUGV IRU HLWKHU VLJQHG RU XQVLJQHG GDWD DQG ZLOO FUHDWH
DQ21H[HFXWLRQ FRQGLWLRQZKHQ WKH FRPSDULVRQ FRQGLWLRQ LVPHW� ,I WKH FRPSDUL�
VRQ FRQGLWLRQ LV QRW PHW� WKH UHPDLQGHU RI WKH LQVWUXFWLRQ OLQH ZLOO EH VNLSSHG DQG
H[HFXWLRQ ZLOO PRYH WR WKH QH[W LQVWUXFWLRQ OLQH�
$ WRWDO RI �� LQSXW FRPSDULVRQ LQVWUXFWLRQV DUH DYDLODEOH� 7KHVH FDQ EH LQSXW XV�
LQJ YDULRXV FRPELQDWLRQV RI V\PEROV DQG RSWLRQV� ,I QR RSWLRQV DUH VSHFLILHG� WKH
FRPSDULVRQ ZLOO EH IRU RQH�ZRUG XQVLJQHG GDWD�

6\PERO 2SWLRQ �GDWD IRUPDW� 2SWLRQ �GDWD OHQJWK�
 �(TXDO�

� ! �1RW HTXDO�

� �/HVV WKDQ�

� �/HVV WKDQ RU HTXDO�

! �*UHDWHU WKDQ�

! �*UHDWHU WKDQ RU HTXDO�

6 �VLJQHG GDWD� / �GRXEOH OHQJWK�

8QVLJQHG LQSXW FRPSDULVRQ LQVWUXFWLRQV �L�H�� LQVWUXFWLRQV ZLWKRXW WKH 6 RSWLRQ�
FDQ KDQGOH XQVLJQHG ELQDU\ RU %&' GDWD� 6LJQHG LQSXW FRPSDULVRQ LQVWUXFWLRQV
�L�H�� LQVWUXFWLRQV ZLWK WKH 6 RSWLRQ� KDQGOH VLJQHG ELQDU\ GDWD�
:KHQ XVLQJ LQSXW FRPSDULVRQ LQVWUXFWLRQV� IROORZ HDFK LQSXW FRPSDULVRQ
LQVWUXFWLRQ LQ WKH SURJUDP ZLWK DQRWKHU LQVWUXFWLRQ RQ WKH VDPH LQVWUXFWLRQ OLQH�

'HVFULSWLRQ

'DWD &RPSDULVRQ 6HFWLRQ ����



���

7KH IROORZLQJ WDEOH VKRZV WKH IXQFWLRQ FRGHV� PQHPRQLFV� QDPHV� DQG IXQF�
WLRQV RI WKH LQSXW FRPSDULVRQ LQVWUXFWLRQV�

&RGH 0QHPRQLF 1DPH )XQFWLRQ

���  (48$/ 758( :+(1 6�  6�
���  / '28%/( (48$/

� �

���  6 6,*1(' (48$/
���  6/ '28%/( 6,*1(' (48$/

��� �! 127 (48$/ 758( :+(1 6� ¡ 6�
��� �!/ '28%/( 127 (48$/

� �

��� �!6 6,*1(' 127 (48$/
��� �!6/ '28%/( 6,*1(' 127 (48$/

��� � /(66 7+$1 758( :+(1 6� � 6�
��� �/ '28%/( /(66 7+$1

� �

��� �6 6,*1(' /(66 7+$1
��� �6/ '28%/( 6,*1(' /(66 7+$1

��� � /(66 7+$1 25 (48$/ 758( :+(1 6�{ 6�
��� � / '28%/( /(66 7+$1 25 (48$/

�{ �

��� � 6 6,*1(' /(66 7+$1 25 (48$/
��� � 6/ '28%/( 6,*1(' /(66 7+$1 25

(48$/

��� ! *5($7(5 7+$1 758( :+(1 6� ! 6�
��� !/ '28%/( *5($7(5 7+$1

� �

��� !6 6,*1(' *5($7(5 7+$1
��� !6/ '28%/( 6,*1(' *5($7(5 7+$1

��� ! *5($7(5 7+$1 25 (48$/ 758( :+(1 6�| 6�
��� ! / '28%/( *5($7(5 7+$1 25

(48$/

�| �

��� ! 6 6,*1(' *5($7(5 7+$1 25
(48$/

��� ! 6/ '28%/( 6,*1(' *5($7(5 7+$1
25 (48$/

,QSXW FRPSDULVRQ LQVWUXFWLRQV FDQQRW EH XVHG DV ULJKW�KDQG LQVWUXFWLRQV� L�H��
DQRWKHU LQVWUXFWLRQ PXVW EH XVHG EHWZHHQ WKHP DQG WKH ULJKW EXV EDU�

([DPSOH � �����
:KHQ ,5 ����� LV21 LQ WKH IROORZLQJ H[DPSOH� WKH FRQWHQWV RI '0���� DQG'0
���� DUH FRPSDUHG LQ DV ELQDU\ GDWD� ,I WKH FRQWHQWV RI '0���� LV OHVV WKDQ WKDW
RI '0����� ,5 ����� LV WXUQHG21DQG H[HFXWLRQ SURFHHGV WR WKH QH[W OLQH� ,I WKH
FRQWHQW RI '0���� LV QRW OHVV WKDQ WKDW RI '0����� WKH UHPDLQGHU RI WKH LQVWUXF�
WLRQ OLQH LV VNLSSHG DQG H[HFXWLRQ PRYHV WR WKH QH[W LQVWUXFWLRQ OLQH�

:KHQ ,5 ����� LV 2))� ,5 ����� LV WXUQHG 2))�

�6�����
:KHQ ,5 ����� LV21 LQ WKH IROORZLQJ H[DPSOH� WKH FRQWHQWV RI '0���� DQG'0
���� DUH FRPSDUHG DV ELQDU\ GDWD� ,I WKH FRQWHQW RI '0 ���� LV OHVV WKDQ WKDW RI
'0 ����� ,5 ����� LV WXUQHG 21 DQG H[HFXWLRQ SURFHHGV WR WKH QH[W OLQH� ,I WKH
FRQWHQW RI '0���� LV QRW OHVV WKDQ WKDW RI '0����� WKH UHPDLQGHU RI WKH LQVWUXF�
WLRQ OLQH LV VNLSSHG DQG H[HFXWLRQ PRYHV WR WKH QH[W LQVWUXFWLRQ OLQH�

3UHFDXWLRQV

'DWD &RPSDULVRQ 6HFWLRQ ����



���

:KHQ ,5 ����� LV 2))� ,5 ����� LV WXUQHG 2))�

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� ������

'0 ����

'0 ����

287 �����

����� /' �����

����� �6�����

'0 ����

'0 ����

287 �����

����

6�� '0 ����

'HFLPDO� �����

�$�&

6�� '0 ����

'HFLPDO� �����

����� ! �����

�:LOO QRW SURFHHG WR QH[W OLQH��

&RPSDULVRQ
ZLWKRXW VLJQ ���

&RPSDULVRQ
ZLWK VLJQ ��6�

����

6�� '0 ����

'HFLPDO� ������

�$�&

6�� '0 ����

'HFLPDO� �����

������ � �����

�:LOO SURFHHG WR QH[W OLQH��

'DWD &RPSDULVRQ 6HFWLRQ ����

�����

�����������

'0 ����

'0 ����
�����

������6�����

'0 ����

'0 ����



���

���� 'DWD &RQYHUVLRQ
7KH FRQYHUVLRQ LQVWUXFWLRQV FRQYHUW ZRUG GDWD WKDW LV LQ RQH IRUPDW LQWR DQRWKHU
IRUPDW DQG RXWSXW WKH FRQYHUWHG GDWD WR VSHFLILHG UHVXOW ZRUG�V�� &RQYHUVLRQV
DUH DYDLODEOH WR FRQYHUW EHWZHHQ ELQDU\ �KH[DGHFLPDO� DQG %&'� WR ��VHJPHQW
GLVSOD\ GDWD� WR $6&,,� DQG EHWZHHQPXOWLSOH[HG DQG QRQ�PXOWLSOH[HG GDWD� $OO RI
WKHVH LQVWUXFWLRQV FKDQJH RQO\ WKH FRQWHQW RI WKH ZRUGV WR ZKLFK FRQYHUWHG GDWD
LV EHLQJ PRYHG� L�H�� WKH FRQWHQW RI VRXUFH ZRUGV LV WKH VDPH EHIRUH DQG DIWHU
H[HFXWLRQ RI DQ\ RI WKH FRQYHUVLRQ LQVWUXFWLRQV�

������ %&'�72�%,1$5< ï %,1�����

6� 6RXUFH ZRUG �%&'�

,5� 65� $5� '0� (0� +5� 7&� /5

5� 5HVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

%,1�����

6

5

#%,1�����

6

5

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� %,1����� LV QRW H[HFXWHG� :KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� %,1����� FRQYHUWV WKH %&' FRQWHQW RI 6 LQWR WKH QXPHUL�
FDOO\ HTXLYDOHQW ELQDU\ ELWV� DQG RXWSXWV WKH ELQDU\ YDOXH WR5�2QO\ WKH FRQWHQW RI
5 LV FKDQJHG� WKH FRQWHQW RI 6 LV OHIW XQFKDQJHG�

6

5

%&'

%LQDU\

%,1����� FDQ EH XVHG WR FRQYHUW %&' WR ELQDU\ VR WKDW GLVSOD\V RQ WKH 3URJUDP�
PLQJ &RQVROH RU DQ\ RWKHU SURJUDPPLQJ GHYLFH ZLOO DSSHDU LQ KH[DGHFLPDO
UDWKHU WKDQ GHFLPDO� ,W FDQ DOVR EH XVHG WR FRQYHUW WR ELQDU\ WR SHUIRUP ELQDU\
DULWKPHWLF RSHUDWLRQV UDWKHU WKDQ %&' DULWKPHWLF RSHUDWLRQV� H�J�� ZKHQ %&'
DQG ELQDU\ YDOXHV PXVW EH DGGHG�

)ODJV (5� 7KH FRQWHQW RI 6 LV QRW %&'�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ]HUR�

1� ����� LV DOZD\V 2))�

'DWD &RQYHUVLRQ 6HFWLRQ ����



���

������ '28%/( %&'�72�'28%/( %,1$5< ï %,1/�����

6� )LUVW VRXUFH ZRUG �%&'�

,5� 65� $5� '0� (0� +5� 7&� /5

5� )LUVW UHVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

%,1/�����

6

5

#%,1/�����

6

5

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� %,1/����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� %,1/����� FRQYHUWV DQ HLJKW�GLJLW QXPEHU LQ 6 DQG 6��
LQWR ���ELW ELQDU\ GDWD� DQG RXWSXWV WKH FRQYHUWHG GDWD WR 5 DQG 5���

6 � � 6

5 � � 5

%&'

%LQDU\

)ODJV (5� 7KH FRQWHQWV RI 6 DQG�RU 6�� ZRUGV DUH QRW %&'�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ]HUR�

1� ����� LV DOZD\V 2))�

������ %,1$5<�72�%&' ï %&'�����

6� 6RXUFH ZRUG �ELQDU\�

,5� 65� $5� '0� (0� +5� /5

5� 5HVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

%&'�����

6

5

#%&'�����

6

5

'HVFULSWLRQ %&'����� FRQYHUWV WKH ELQDU\ �KH[DGHFLPDO� FRQWHQW RI 6 LQWR WKH QXPHULFDOO\
HTXLYDOHQW %&' ELWV� DQG RXWSXWV WKH %&' ELWV WR 5� 2QO\ WKH FRQWHQW RI 5 LV
FKDQJHG� WKH FRQWHQW RI 6 LV OHIW XQFKDQJHG�

6

5%&'

%LQDU\

%&'����� FDQ EH XVHG WR FRQYHUW ELQDU\ WR %&' VR WKDW GLVSOD\V RQ WKH 3UR�
JUDPPLQJ &RQVROH RU DQ\ RWKHU SURJUDPPLQJ GHYLFH ZLOO DSSHDU LQ GHFLPDO
UDWKHU WKDQ KH[DGHFLPDO� ,W FDQ DOVR EH XVHG WR FRQYHUW WR %&' WR SHUIRUP %&'
DULWKPHWLF RSHUDWLRQV UDWKHU WKDQ ELQDU\ DULWKPHWLF RSHUDWLRQV� H�J�� ZKHQ %&'
DQG ELQDU\ YDOXHV PXVW EH DGGHG�

'DWD &RQYHUVLRQ 6HFWLRQ ����



���

1RWH ,I WKH FRQWHQW RI 6 H[FHHGV ���)� WKH FRQYHUWHG UHVXOW ZRXOG H[FHHG ���� DQG
%&'�����ZLOO QRW EH H[HFXWHG�:KHQ WKH LQVWUXFWLRQ LV QRW H[HFXWHG� WKH FRQWHQW
RI 5 UHPDLQV XQFKDQJHG�

6LJQHG %LQDU\ 'DWD %&'����� FDQQRW EH XVHG WR FRQYHUW VLJQHG ELQDU\ GDWD GLUHFWO\ WR %&'� 7R FRQ�
YHUW VLJQHG ELQDU\ GDWD� ILUVW GHWHUPLQHZKHWKHU WKH GDWD LV SRVLWLYH RU QHJDWLYH� ,I
LW LV SRVLWLYH� %&'����� FDQ EH XVHG WR FRQYHUW WKH GDWD WR %&'� ,I LW LV QHJDWLYH�
XVH WKH �·V &203/(0(17 ï 1(*����� LQVWUXFWLRQ WR FRQYHUW WKH GDWD WR XQ�
VLJQHG ELQDU\ EHIRUH H[HFXWLQJ %&'������ 5HIHU WR SDJH �� IRU GHWDLOV RQ VLJQHG
ELQDU\ GDWD�

)ODJV (5� 6 LV JUHDWHU WKDQ ���)�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ]HUR�

������ '28%/( %,1$5<�72�'28%/( %&' ï %&'/�����

6� )LUVW VRXUFH ZRUG �ELQDU\�

,5� 65� $5� '0� (0� +5� /5

5� )LUVW UHVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

%&'/�����

6

5

#%&'/�����

6

5

/LPLWDWLRQV ,I WKH FRQWHQW RI 6 H[FHHGV ��)�(�))� WKH FRQYHUWHG UHVXOW ZRXOG H[FHHG
�������� DQG %&'/����� ZLOO QRW EH H[HFXWHG� :KHQ WKH LQVWUXFWLRQ LV QRW H[H�
FXWHG� WKH FRQWHQW RI 5 DQG 5�� UHPDLQ XQFKDQJHG�
6 DQG 6�� PXVW EH LQ WKH VDPH GDWD DUHD DV PXVW 5 DQG 5���

'HVFULSWLRQ %&'/����� FRQYHUWV WKH ���ELW ELQDU\ FRQWHQW RI 6 DQG 6�� LQWR HLJKW GLJLWV RI
%&' GDWD� DQG RXWSXWV WKH FRQYHUWHG GDWD WR 5 DQG 5���

6 � � 6

5 � � 5%&'

%LQDU\

6LJQHG %LQDU\ 'DWD %&'����� FDQQRW EH XVHG WR FRQYHUW VLJQHG ELQDU\ GDWD GLUHFWO\ WR %&'� 7R FRQ�
YHUW VLJQHG ELQDU\ GDWD� ILUVW GHWHUPLQHZKHWKHU WKH GDWD LV SRVLWLYH RU QHJDWLYH� ,I
LW LV SRVLWLYH� %&'����� FDQ EH XVHG WR FRQYHUW WKH GDWD WR %&'� ,I LW LV QHJDWLYH�
XVH WKH '28%/( �·V &203/(0(17 ï 1(*/����� LQVWUXFWLRQ WR FRQYHUW WKH
GDWD WR XQVLJQHG ELQDU\ EHIRUH H[HFXWLQJ %&'������ 5HIHU WR SDJH �� IRU GHWDLOV
RQ VLJQHG ELQDU\ GDWD�

)ODJV (5� &RQWHQW RI 5 DQG 5�� H[FHHGV ���������

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ]HUR�

'DWD &RQYHUVLRQ 6HFWLRQ ����



���

������ +2856�72�6(&21'6 ï 6(&�����

6� %HJLQQLQJ VRXUFH ZRUG �%&'�

,5� 65� $5� '0� (0� +5� 7&� /5

5� %HJLQQLQJ UHVXOW ZRUG �%&'�

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

���� 6HW WR ����

���

6(&�����

6

5

���

#6(&�����

6

5

���

/LPLWDWLRQV 6 DQG 6�� PXVW EH ZLWKLQ WKH VDPH GDWD DUHD� 5 DQG 5�� PXVW EH ZLWKLQ WKH
VDPH GDWD DUHD� 6 DQG 6��PXVW EH %&' DQGPXVW EH LQ WKH SURSHU KRXUV�PLQX�
WHV�VHFRQGV IRUPDW�

6(&����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ 6(&����� LV XVHG WR FRQYHUW WLPH QRWDWLRQ LQ KRXUV�PLQXWHV�VHFRQGV WR DQ
HTXLYDOHQW LQ MXVW VHFRQGV�

)RU WKH VRXUFH GDWD� WKH VHFRQGV DUH GHVLJQDWHG LQ ELWV �� WKURXJK �� DQG WKH
PLQXWHV DUH GHVLJQDWHG LQ ELWV �� WKURXJK �� RI 6� 7KH KRXUV DUH GHVLJQDWHG LQ
6��� 7KH PD[LPXP LV WKXV ����� KRXUV� �� PLQXWHV� DQG �� VHFRQGV�

7KH UHVXOW LV RXWSXW WR 5 DQG 5��� 7KHPD[LPXP REWDLQDEOH YDOXH LV ����������
VHFRQGV�

)ODJV (5� 6 DQG 6�� RU 5 DQG 5�� DUH QRW LQ WKH VDPH GDWD DUHD�

6 DQG�RU 6�� GR QRW FRQWDLQ %&'�

1XPEHU RI VHFRQGV DQG�RU PLQXWHV H[FHHGV ���

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 7XUQV 21 ZKHQ WKH UHVXOW LV ]HUR�

([DPSOH :KHQ ����� LV 2)) �L�H�� ZKHQ WKH H[HFXWLRQ FRQGLWLRQ LV 21�� WKH IROORZLQJ LQ�
VWUXFWLRQ ZRXOG FRQYHUW WKH KRXUV� PLQXWHV� DQG VHFRQGV JLYHQ LQ +5 �� DQG
+5 �� WR VHFRQGV DQG VWRUH WKH UHVXOWV LQ '0 ���� DQG '0 ���� DV VKRZQ�

6(&�����

+5 ��

'0 ����

���

�����

+5 �� � � � �

+5 �� � � � �

'0 ���� � � � �

'0 ���� � � � �

����� KUV� �� PLQ� �� V

���������� V

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' 127 �����

����� 6(&�����

+5 ��

'0 ����

���

'DWD &RQYHUVLRQ 6HFWLRQ ����



���

������ 6(&21'6�72�+2856 ï +06�����

6� %HJLQQLQJ VRXUFH ZRUG �%&'�

,5� 65� $5� '0� (0� +5� 7&� /5

5� %HJLQQLQJ UHVXOW ZRUG �%&'�

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

���� 6HW WR ����

���

+06�����

6

5

���

#+06�����

6

5

���

/LPLWDWLRQV 6 DQG 6�� PXVW EH ZLWKLQ WKH VDPH GDWD DUHD� 5 DQG 5�� PXVW EH ZLWKLQ WKH
VDPH GDWD DUHD� 6 DQG 6�� PXVW EH %&' DQG PXVW EH EHWZHHQ � DQG
���������� VHFRQGV�

+06����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ +06����� LV XVHG WR FRQYHUW WLPH QRWDWLRQ LQ VHFRQGV WR DQ HTXLYDOHQW LQ KRXUV�
PLQXWHV�VHFRQGV�

7KH QXPEHU RI VHFRQGV GHVLJQDWHG LQ 6 DQG 6�� LV FRQYHUWHG WR KRXUV�PLQXWHV�
VHFRQGV DQG SODFHG LQ 5 DQG 5���

)RU WKH UHVXOWV� WKH VHFRQGV LV SODFHG LQ ELWV �� WKURXJK �� DQG WKH PLQXWHV LV
SODFHG LQ ELWV �� WKURXJK �� RI 5� 7KH KRXUV LV SODFHG LQ 5��� 7KH PD[LPXPZLOO
EH ����� KRXUV� �� PLQXWHV� DQG �� VHFRQGV�

)ODJV (5� 6 DQG 6�� RU 5 DQG 5�� DUH QRW LQ WKH VDPH GDWD DUHD�

6 DQG�RU 6�� GR QRW FRQWDLQ %&' RU H[FHHG ���������� VHFRQGV�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 7XUQV 21 ZKHQ WKH UHVXOW LV ]HUR�

([DPSOH :KHQ ����� LV 2)) �L�H�� ZKHQ WKH H[HFXWLRQ FRQGLWLRQ LV 21�� WKH IROORZLQJ LQ�
VWUXFWLRQ ZRXOG FRQYHUW WKH VHFRQGV JLYHQ LQ +5 �� DQG +5 �� WR KRXUV� PLQ�
XWHV� DQG VHFRQGV DQG VWRUH WKH UHVXOWV LQ '0 ���� DQG '0 ���� DV VKRZQ�

+06�����

+5 ��

'0 ����
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+5 �� � � � �

+5 �� � � � �

'0 ���� � � � �

'0 ���� � � � �

���������� V

����� KUV� �� PLQ� �� V

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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����� +06�����

+5 ��

'0 ����
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'DWD &RQYHUVLRQ 6HFWLRQ ����
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6� 6RXUFH ZRUG
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/LPLWDWLRQV :KHQ WKH OHIWPRVW GLJLW RI & LV �� WKH ULJKWPRVW WZR GLJLWV RI & PXVW HDFK EH EH�
WZHHQ � DQG ��

:KHQ WKH OHIWPRVW GLJLW RI & LV �� WKH ULJKWPRVW WZR GLJLWV RI & PXVW HDFK EH EH�
WZHHQ � DQG ��

$OO UHVXOW ZRUGV PXVW EH LQ WKH VDPH GDWD DUHD�

'HVFULSWLRQ 'HSHQGLQJ RQ WKH YDOXH RI &�0/3;����� RSHUDWHV DV D ��ELW WR ���ELW GHFRGHU RU
DQ ��ELW WR ����ELW GHFRGHU�

��ELW WR ���ELW 'HFRGHU 0/3;����� RSHUDWHV DV D ��ELW WR ���ELW GHFRGHU ZKHQ WKH OHIWPRVW GLJLW RI & LV ��
7KH KH[DGHFLPDO YDOXH RI WKH GLJLWV LQ 6 DUH XVHG WR VSHFLI\ ELWV LQ XS WR � UHVXOW
ZRUGV� 7KH VSHFLILHG ELW LQ HDFK UHVXOW ZRUG LV WXUQHG RQ� DQG WKH RWKHU �� ELWV LQ
HDFK ZRUG DUH WXUQHG RII�

:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 0/3;����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� 0/3;����� FRQYHUWV XS WR IRXU� IRXU�ELW KH[DGHFLPDO
GLJLWV IURP 6 LQWR GHFLPDO YDOXHV IURP � WR ��� HDFK RI ZKLFK LV XVHG WR LQGLFDWH D
ELW SRVLWLRQ� 7KH ELW ZKRVH QXPEHU FRUUHVSRQGV WR HDFK FRQYHUWHG YDOXH LV WKHQ
WXUQHG 21 LQ D UHVXOW ZRUG� ,I PRUH WKDQ RQH GLJLW LV VSHFLILHG� WKHQ RQH ELW ZLOO EH
WXUQHG 21 LQ HDFK RI FRQVHFXWLYH ZRUGV EHJLQQLQJ ZLWK 5� �6HH H[DPSOHV� EH�
ORZ��

&RQWURO :RUG 7KH GLJLWV RI & DUH VHW DV VKRZQ EHORZ� 6HW WKH OHIWPRVW GLJLW RI & WR � WR VSHFLI\
��ELW WR ���ELW GHFRGLQJ�

6SHFLILHV WKH ILUVW GLJLW WR EH FRQYHUWHG �� WR ��

1XPEHU RI GLJLWV WR EH FRQYHUWHG �� WR ��
�� � GLJLW
�� � GLJLWV
�� � GLJLWV
�� � GLJLWV

1RW XVHG� 6HW WR ��

$ YDOXH RI � VSHFLILHV ��ELW WR ���ELW GHFRGLQJ�

'LJLW QXPEHU� � � � �

'DWD &RQYHUVLRQ 6HFWLRQ ����
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6RPH H[DPSOH & YDOXHV DQG WKH GLJLW�WR�ZRUG FRQYHUVLRQV WKDW WKH\ SURGXFH
DUH VKRZQ EHORZ�
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7KH IROORZLQJ LV DQ H[DPSOH RI D RQH�GLJLW GHFRGH RSHUDWLRQ IURP GLJLW QXPEHU �
RI 6� L�H�� KHUH & ZRXOG EH �����

6RXUFH ZRUG

)LUVW UHVXOW ZRUG

&

� � � � � � � � � � � � � � � �

%LW & �L�H�� ELW QXPEHU ��� WXUQHG 21�

7KH ILUVW GLJLW DQG WKH QXPEHU RI GLJLWV WR EH FRQYHUWHG DUH GHVLJQDWHG LQ &� ,I
PRUH GLJLWV DUH GHVLJQDWHG WKDQ UHPDLQ LQ 6 �FRXQWLQJ IURP WKH GHVLJQDWHG ILUVW
GLJLW�� WKH UHPDLQLQJ GLJLWV ZLOO EH WDNHQ VWDUWLQJ EDFN DW WKH EHJLQQLQJ RI 6� 7KH
ILQDO ZRUG UHTXLUHG WR VWRUH WKH FRQYHUWHG UHVXOW �5 SOXV WKH QXPEHU RI GLJLWV WR EH
FRQYHUWHG� PXVW EH LQ WKH VDPH GDWD DUHD DV 5� H�J�� LI WZR GLJLWV DUH FRQYHUWHG�
WKH ODVW ZRUG DGGUHVV LQ D GDWD DUHD FDQQRW EH GHVLJQDWHG� LI WKUHH GLJLWV DUH FRQ�
YHUWHG� WKH ODVW WZR ZRUGV LQ D GDWD DUHD FDQQRW EH GHVLJQDWHG�

��ELW WR ����ELW 'HFRGHU 0/3;����� RSHUDWHV DV DQ ��ELW WR ����ELW GHFRGHUZKHQ WKH OHIWPRVW GLJLW RI & LV
VHW WR �� 7KH KH[DGHFLPDO YDOXH RI WKH WZR E\WHV LQ 6 DUH XVHG WR VSHFLI\ D ELW LQ
RQH RU WZR JURXSV RI �� FRQVHFXWLYH UHVXOW ZRUGV ���� ELWV�� 7KH VSHFLILHG ELW LQ
HDFK JURXS LV WXUQHG RQ� DQG WKH RWKHU ��� ELWV LQ WKH JURXS DUH WXUQHG RII�

&RQWURO :RUG 7KH GLJLWV RI & DUH VHW DV VKRZQ EHORZ� 6HW WKH OHIWPRVW GLJLW RI & WR � WR VSHFLI\
��ELW WR ����ELW GHFRGLQJ�

6SHFLILHV WKH ILUVW E\WH WR EH FRQYHUWHG �� RU ���
�� 5LJKWPRVW E\WH
�� /HIWPRVW E\WH

1XPEHU RI E\WHV WR EH FRQYHUWHG �� RU ���
�� � E\WH
�� � E\WHV

1RW XVHG� 6HW WR ��

$ YDOXH RI � VSHFLILHV ��ELW WR ����ELW GHFRGLQJ�

'LJLW QXPEHU� � � � �

'DWD &RQYHUVLRQ 6HFWLRQ ����
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7KH � SRVVLEOH & YDOXHV DQG WKH FRQYHUVLRQV WKDW WKH\ SURGXFH DUH VKRZQ EH�
ORZ� �,Q 6� � LQGLFDWHV WKH ULJKWPRVW E\WH DQG � LQGLFDWHV WKH OHIWPRVW E\WH��

�

�

5 WR 5���

5��� WR 5���

6
&� ����

�

�

5 WR 5���

5��� WR 5���

6
&� ����

�

�

5 WR 5���

5��� WR 5���

6
&� ����

�

�

5 WR 5���

5��� WR 5���

6
&� ����

7KH IROORZLQJ LV DQ H[DPSOH RI D RQH�E\WH GHFRGH RSHUDWLRQ IURP WKH ULJKWPRVW
E\WH RI 6 �& ZRXOG EH ���� LQ WKLV FDVH��
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6RXUFH ZRUG

� %LW �& �L�H�� ELW QXPEHU �� LQ
WKH WKLUG ZRUG� WXUQHG 21�

&

)ODJV (5� 8QGHILQHG FRQWURO ZRUG�

7KH UHVXOW ZRUGV DUH QRW DOO LQ WKH VDPH GDWD DUHD�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

'DWD &RQYHUVLRQ 6HFWLRQ ����
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7KH IROORZLQJ SURJUDP FRQYHUWV WKUHH GLJLWV RI GDWD IURP /5 �� WR ELW SRVLWLRQV
DQG WXUQV 21 WKH FRUUHVSRQGLQJ ELWV LQ WKUHH FRQVHFXWLYH ZRUGV VWDUWLQJ ZLWK
+5 ���
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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/LPLWDWLRQV :KHQ WKH OHIWPRVW GLJLW RI & LV �� WKH ULJKWPRVW WZR GLJLWV RI & PXVW HDFK EH EH�
WZHHQ � DQG ��

:KHQ WKH OHIWPRVW GLJLW RI & LV �� WKH ULJKWPRVW WZR GLJLWV RI & PXVW HDFK EH EH�
WZHHQ � DQG ��

$OO VRXUFH ZRUGV PXVW EH LQ WKH VDPH GDWD DUHD�

'HVFULSWLRQ 'HSHQGLQJ RQ WKH YDOXH RI &�0/3;����� RSHUDWHV DV D ���ELW WR ��ELW HQFRGHU RU
DQ ����ELW WR ��ELW HQFRGHU�

([DPSOH�
��ELW WR ���ELW 'HFRGLQJ

'DWD &RQYHUVLRQ 6HFWLRQ ����
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���ELW WR ��ELW (QFRGHU '03;����� RSHUDWHV DV D ���ELW WR ��ELW HQFRGHUZKHQ WKH OHIWPRVW GLJLW RI & LV ��
:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� '03;����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� '03;����� GHWHUPLQHV WKH SRVLWLRQ RI WKH KLJKHVW
21 ELW LQ 6� HQFRGHV LW LQWR VLQJOH�GLJLW KH[DGHFLPDO YDOXH FRUUHVSRQGLQJ WR WKH
ELW QXPEHU� WKHQ WUDQVIHUV WKH KH[DGHFLPDO YDOXH WR WKH VSHFLILHG GLJLW LQ 5� 7KH
GLJLWV WR UHFHLYH WKH UHVXOWV DUH VSHFLILHG LQ &� ZKLFK DOVR VSHFLILHV WKH QXPEHU RI
GLJLWV WR EH HQFRGHG�

&RQWURO :RUG 7KH GLJLWV RI & DUH VHW DV VKRZQ EHORZ� 6HW WKH OHIWPRVW GLJLW RI & WR � WR VSHFLI\
���ELW WR ��ELW HQFRGLQJ�

6SHFLILHV WKH ILUVW GLJLW LQ 5 WR UHFHLYH FRQYHUWHG GDWD �� WR ���

1XPEHU RI ZRUGV WR EH FRQYHUWHG �� WR ���
�� � ZRUG
�� � ZRUGV
�� � ZRUGV
�� � ZRUGV

1RW XVHG� 6HW WR ��

$ YDOXH RI � VSHFLILHV ���ELW WR ��ELW HQFRGLQJ�

'LJLW QXPEHU� � � � �

6RPH H[DPSOH & YDOXHV DQG WKH ZRUG�WR�GLJLW FRQYHUVLRQV WKDW WKH\ SURGXFH
DUH VKRZQ EHORZ�
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7KH IROORZLQJ LV DQ H[DPSOH RI D RQH�GLJLW HQFRGH RSHUDWLRQ WR GLJLW QXPEHU � RI
5� L�H�� KHUH & ZRXOG EH �����

5HVXOW ZRUG

)LUVW VRXUFH ZRUG

&
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& WUDQVIHUUHG WR LQGLFDWH ELW QXPEHU �� DV
WKH KLJKHVW 21 ELW�

8S WR IRXU GLJLWV IURP IRXU FRQVHFXWLYH VRXUFH ZRUGV VWDUWLQJ ZLWK 6 PD\ EH HQ�
FRGHG DQG WKH GLJLWV ZULWWHQ WR 5 LQ RUGHU IURP WKH GHVLJQDWHG ILUVW GLJLW� ,I PRUH
GLJLWV DUH GHVLJQDWHG WKDQ UHPDLQ LQ 5 �FRXQWLQJ IURP WKH GHVLJQDWHG ILUVW GLJLW��
WKH UHPDLQLQJ GLJLWV ZLOO EH SODFHG DW GLJLWV VWDUWLQJ EDFN DW WKH EHJLQQLQJ RI 5�
7KH ILQDO ZRUG WR EH FRQYHUWHG �6 SOXV WKH QXPEHU RI GLJLWV WR EH FRQYHUWHG�PXVW
EH LQ WKH VDPH GDWD DUHD DV 6%�

'DWD &RQYHUVLRQ 6HFWLRQ ����
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����ELW WR ��ELW (QFRGHU '03;����� RSHUDWHV DV D ����ELW WR ��ELW HQFRGHU ZKHQ WKH OHIWPRVW GLJLW RI & LV
VHW WR ��

:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� '03;����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� '03;����� GHWHUPLQHV WKH SRVLWLRQ RI WKH KLJKHVW
�OHIWPRVW� 21 ELW LQ WKH JURXS RI �� VRXUFH ZRUGV IURP 6 WR 6��� RU 6��� WR
6���� HQFRGHV LW LQWR D WZR�GLJLW KH[DGHFLPDO YDOXH FRUUHVSRQGLQJ WR WKH ORFD�
WLRQ RI WKH ELW DPRQJ WKH ��� ELWV LQ WKH JURXS� WKHQ WUDQVIHUV WKH KH[DGHFLPDO
YDOXH WR WKH VSHFLILHG E\WH LQ 5� 7KH E\WH WR UHFHLYH WKH UHVXOW LV VSHFLILHG LQ &�
ZKLFK DOVR VSHFLILHV WKH QXPEHU RI E\WHV WR EH HQFRGHG�

&RQWURO :RUG 7KH GLJLWV RI & DUH VHW DV VKRZQ EHORZ� 6HW WKH OHIWPRVW GLJLW RI & WR � WR VSHFLI\
����ELW WR ��ELW GHFRGLQJ�

6SHFLILHV WKH ILUVW E\WH LQ 5 WR UHFHLYH FRQYHUWHG GDWD �� RU ���
�� 5LJKWPRVW E\WH
�� /HIWPRVW E\WH

1XPEHU RI E\WHV WR EH HQFRGHG �� RU ���
�� � E\WH
�� � E\WHV

1RW XVHG� 6HW WR ��

$ YDOXH RI � VSHFLILHV ����ELW WR ��ELW HQFRGLQJ�

'LJLW QXPEHU� � � � �

7KUHH SRVVLEOH & YDOXHV DQG WKH FRQYHUVLRQV WKDW WKH\ SURGXFH DUH VKRZQ EH�
ORZ� �,Q 5� � LQGLFDWHV WKH ULJKWPRVW E\WH DQG � LQGLFDWHV WKH OHIWPRVW E\WH��

�

�

5
&� ���� &� ���� &� ����

6 WR 6���

6��� WR 6���

�

�

5

6 WR 6���

6��� WR 6���

�

�

5

6 WR 6���

6��� WR 6���

7KH IROORZLQJ LV DQ H[DPSOH RI D RQH�E\WH HQFRGH RSHUDWLRQ WR WKH ULJKWPRVW E\WH
RI 5 �& ZRXOG EH ���� LQ WKLV FDVH��
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5HVXOW ZRUG
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%LW )% �ELW ��� RI � WR ���� LV WKH KLJKHVW 21 ELW RI WKH
���ZRUG JURXS� VR )% LV ZULWWHQ WR WKH ULJKWPRVW ELW RI 5�

)ODJV (5� 8QGHILQHG FRQWURO ZRUG�

7KH VRXUFH ZRUGV DUH QRW DOO LQ WKH VDPH GDWD DUHD�

&RQWHQW RI WKH VRXUFH ZRUGV LV ]HUR� �7KHUH LVQ·W DQ 21 ELW LQ WKH VRXUFH
ZRUGV��

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

'DWD &RQYHUVLRQ 6HFWLRQ ����
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:KHQ ����� LV 21� WKH IROORZLQJ GLDJUDP HQFRGHV ,5 ZRUGV ��� DQG ��� WR WKH
ILUVW WZR GLJLWV RI +5 �� DQG WKHQ HQFRGHV /5 �� DQG �� WR WKH ODVW WZR GLJLWV RI
+5 ��� $OWKRXJK WKH VWDWXV RI HDFK VRXUFH ZRUG ELW LV QRW VKRZQ� LW LV DVVXPHG
WKDW WKH ELW ZLWK VWDWXV � �21� VKRZQ LV WKH KLJKHVW ELW WKDW LV 21 LQ WKH ZRUG�
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����� '03;�����
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������ ��6(*0(17 '(&2'(5 ï 6'(&�����

6� 6RXUFH ZRUG �ELQDU\�

,5� 65� $5� '0� (0� +5� 7&� /5

'L� 'LJLW GHVLJQDWRU

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

'� )LUVW GHVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� /5

6'(&�����

6

'L

'

#6'(&�����
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'L

'

/LPLWDWLRQV 'L PXVW EH ZLWKLQ WKH YDOXHV JLYHQ EHORZ

$OO GHVWLQDWLRQ ZRUGV PXVW EH LQ WKH VDPH GDWD DUHD�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 6'(&����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� 6'(&����� FRQYHUWV WKH GHVLJQDWHG GLJLW�V� RI 6 LQWR
WKH HTXLYDOHQW ��ELW� ��VHJPHQW GLVSOD\ FRGH DQG SODFHV LW LQWR WKH GHVWLQDWLRQ
ZRUG�V� EHJLQQLQJ ZLWK '�

([DPSOH�
���ELW WR ��ELW (QFRGLQJ

'DWD &RQYHUVLRQ 6HFWLRQ ����
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$Q\ RU DOO RI WKH GLJLWV LQ 6 PD\ EH FRQYHUWHG LQ VHTXHQFH IURP WKH GHVLJQDWHG
ILUVW GLJLW� 7KH ILUVW GLJLW� WKH QXPEHU RI GLJLWV WR EH FRQYHUWHG� DQG WKH KDOI RI ' WR
UHFHLYH WKH ILUVW ��VHJPHQW GLVSOD\ FRGH �ULJKWPRVW RU OHIWPRVW � ELWV� DUH GHVLJ�
QDWHG LQ 'L� ,I PXOWLSOH GLJLWV DUH GHVLJQDWHG� WKH\ ZLOO EH SODFHG LQ RUGHU VWDUWLQJ
IURP WKH GHVLJQDWHG KDOI RI '� HDFK UHTXLULQJ WZR GLJLWV� ,I PRUH GLJLWV DUH GHVLJ�
QDWHG WKDQ UHPDLQ LQ 6 �FRXQWLQJ IURP WKH GHVLJQDWHG ILUVW GLJLW�� IXUWKHU GLJLWV ZLOO
EH XVHG VWDUWLQJ EDFN DW WKH EHJLQQLQJ RI 6�

'LJLW 'HVLJQDWRU 7KH GLJLWV RI 'L DUH VHW DV VKRZQ EHORZ�

6SHFLILHV WKH ILUVW GLJLW WR UHFHLYH FRQYHUWHG GDWD �� WR ���

1XPEHU RI GLJLWV WR EH FRQYHUWHG �� WR ��
�� � GLJLW
�� � GLJLWV
�� � GLJLWV
�� � GLJLWV

)LUVW KDOI RI ' WR EH XVHG�
�� 5LJKWPRVW � ELWV ��VW KDOI�
�� /HIWPRVW � ELWV ��QG KDOI�

1RW XVHG� VHW WR ��

'LJLW QXPEHU� � � � �

6RPH H[DPSOH 'L YDOXHV DQG WKH ��ELW ELQDU\ WR ��VHJPHQW GLVSOD\ FRQYHUVLRQV
WKDW WKH\ SURGXFH DUH VKRZQ EHORZ�
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6 GLJLWV
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6 GLJLWV
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6 GLJLWV
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6 GLJLWV

�VW KDOI

�QG KDOI

'

�VW KDOI

�QG KDOI

'��

�VW KDOI

�QG KDOI

'

�VW KDOI

�QG KDOI

'��

�VW KDOI

�QG KDOI

'

�VW KDOI

�QG KDOI

'��

�VW KDOI

�QG KDOI

'��

�VW KDOI

�QG KDOI

'DWD &RQYHUVLRQ 6HFWLRQ ����
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([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV WKH GDWD WR SURGXFH DQ �� 7KH ORZHU FDVH OHWWHUV
VKRZ ZKLFK ELWV FRUUHVSRQG WR ZKLFK VHJPHQWV RI WKH ��VHJPHQW GLVSOD\� 7KH
WDEOH XQGHUQHDWK VKRZV WKH RULJLQDO GDWD DQG FRQYHUWHG FRGH IRU DOO KH[DGHFL�
PDO GLJLWV�
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�� 6HFRQG GLJLW

�� 2QH GLJLW

� RU ��
ELWV �� WKURXJK �� RU
�� WKURXJK ���

1RW XVHG�

D

E

F

G

H

I
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%LW ��
RU
ELW ��

%LW ��
RU
ELW ��

�

2ULJLQDO GDWD &RQYHUWHG FRGH �VHJPHQWV� 'LVSOD\

'LJLW %LWV ï J I H G F E D

� � � � � � � � � � � � �

� � � � � � � � � � � � �

� � � � � � � � � � � � �

� � � � � � � � � � � � �

� � � � � � � � � � � � �

� � � � � � � � � � � � �

� � � � � � � � � � � � �

� � � � � � � � � � � � �

� � � � � � � � � � � � �

� � � � � � � � � � � � �

$ � � � � � � � � � � � �

% � � � � � � � � � � � �

& � � � � � � � � � � � �

' � � � � � � � � � � � �

( � � � � � � � � � � � �

) � � � � � � � � � � � �

)ODJV (5� ,QFRUUHFW GLJLW GHVLJQDWRU� RU GDWD DUHD IRU GHVWLQDWLRQ H[FHHGHG

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

'DWD &RQYHUVLRQ 6HFWLRQ ����
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������� $6&,, &219(57 ï $6&�����

6� 6RXUFH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

'L� 'LJLW GHVLJQDWRU

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

'� )LUVW GHVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� /5

$6&�����

6

'L

'

#$6&�����

6

'L

'

/LPLWDWLRQV 'L PXVW EH ZLWKLQ WKH YDOXHV JLYHQ EHORZ
$OO GHVWLQDWLRQ ZRUGV PXVW EH LQ WKH VDPH GDWD DUHD�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� $6&����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� $6&����� FRQYHUWV WKH GHVLJQDWHG GLJLW�V� RI 6 LQWR WKH
HTXLYDOHQW ��ELW $6&,, FRGH DQG SODFHV LW LQWR WKH GHVWLQDWLRQ ZRUG�V� EHJLQQLQJ
ZLWK '�
$Q\ RU DOO RI WKH GLJLWV LQ 6 PD\ EH FRQYHUWHG LQ RUGHU IURP WKH GHVLJQDWHG ILUVW
GLJLW� 7KH ILUVW GLJLW� WKH QXPEHU RI GLJLWV WR EH FRQYHUWHG� DQG WKH KDOI RI ' WR UH�
FHLYH WKH ILUVW $6&,, FRGH �ULJKWPRVW RU OHIWPRVW � ELWV� DUH GHVLJQDWHG LQ 'L� ,I
PXOWLSOH GLJLWV DUH GHVLJQDWHG� WKH\ ZLOO EH SODFHG LQ RUGHU VWDUWLQJ IURP WKH GHV�
LJQDWHG KDOI RI '� HDFK UHTXLULQJ WZR GLJLWV� ,I PRUH GLJLWV DUH GHVLJQDWHG WKDQ
UHPDLQ LQ 6 �FRXQWLQJ IURP WKH GHVLJQDWHG ILUVW GLJLW�� IXUWKHU GLJLWV ZLOO EH XVHG
VWDUWLQJ EDFN DW WKH EHJLQQLQJ RI 6�
5HIHU WR $SSHQGL[ , IRU D WDEOH RI H[WHQGHG $6&,, FKDUDFWHUV�

'LJLW 'HVLJQDWRU 7KH GLJLWV RI 'L DUH VHW DV VKRZQ EHORZ�

6SHFLILHV WKH ILUVW GLJLW WR EH FRQYHUWHG �� WR ���

1XPEHU RI GLJLWV WR EH FRQYHUWHG �� WR ��
�� � GLJLW
�� � GLJLWV
�� � GLJLWV
�� � GLJLWV

)LUVW KDOI RI ' WR EH XVHG�
�� 5LJKWPRVW � ELWV ��VW KDOI�
�� /HIWPRVW � ELWV ��QG KDOI�

3DULW\ �� QRQH�
�� HYHQ�
�� RGG

'LJLW QXPEHU� � � � �

'DWD &RQYHUVLRQ 6HFWLRQ ����
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6RPH H[DPSOHV RI 'L YDOXHV DQG WKH ��ELW ELQDU\ WR ��ELW $6&,, FRQYHUVLRQV WKDW
WKH\ SURGXFH DUH VKRZQ EHORZ�
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�VW KDOI

�QG KDOI
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�VW KDOI

�QG KDOI
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�VW KDOI

�QG KDOI

'

�VW KDOI

�QG KDOI
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�VW KDOI

�QG KDOI

'

�VW KDOI

�QG KDOI

'��

�VW KDOI

�QG KDOI

'��

�VW KDOI

�QG KDOI

3DULW\ 7KH OHIWPRVW ELW RI HDFK $6&,, FKDUDFWHU �� GLJLWV� FDQ EH DXWRPDWLFDOO\ DGMXVWHG
IRU HLWKHU HYHQ RU RGG SDULW\� ,I QR SDULW\ LV GHVLJQDWHG� WKH OHIWPRVW ELW ZLOO DOZD\V
EH ]HUR�
:KHQ HYHQ SDULW\ LV GHVLJQDWHG� WKH OHIWPRVW ELW ZLOO EH DGMXVWHG VR WKDW WKH WRWDO
QXPEHU RI 21 ELWV LV HYHQ� H�J�� ZKHQ DGMXVWHG IRU HYHQ SDULW\� $6&,, ´��µ
���������� ZLOO EH ´%�µ ���������� SDULW\ ELW WXUQHG 21 WR FUHDWH DQ HYHQ QXP�
EHU RI 21 ELWV�� $6&,, ´��µ ���������� ZLOO EH ´��µ ���������� SDULW\ ELW WXUQHG
2)) EHFDXVH WKH QXPEHU RI 21 ELWV LV DOUHDG\ HYHQ�� 7KH VWDWXV RI WKH SDULW\ ELW
GRHV QRW DIIHFW WKH PHDQLQJ RI WKH $6&,, FRGH�

:KHQ RGG SDULW\ LV GHVLJQDWHG� WKH OHIWPRVW ELW RI HDFK $6&,, FKDUDFWHU ZLOO EH
DGMXVWHG VR WKDW WKHUH LV DQ RGG QXPEHU RI 21 ELWV�

)ODJV (5� ,QFRUUHFW GLJLW GHVLJQDWRU� RU GDWD DUHD IRU GHVWLQDWLRQ H[FHHGHG�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

������� $6&,,�72�+(;$'(&,0$/ ï +(;�����

6� )LUVW VRXUFH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

'L� 'LJLW GHVLJQDWRU

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

'� 'HVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� /5
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6
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'

'DWD &RQYHUVLRQ 6HFWLRQ ����
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/LPLWDWLRQV 'L PXVW EH ZLWKLQ WKH YDOXHV JLYHQ EHORZ�
$OO VRXUFH ZRUGV PXVW EH LQ WKH VDPH GDWD DUHD�
%\WHV LQ WKH VRXUFH ZRUGV PXVW FRQWDLQ WKH $6&,, FRGH HTXLYDOHQW RI KH[DGHFL�
PDO YDOXHV� L�H�� �� WR �� �� WR ��� �� WR �� �$ WR )�� RU �� WR �� �D WR I��

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� +(;����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV21� +(;����� FRQYHUWV WKH GHVLJQDWHG E\WH�V� RI $6&,, FRGH
IURP WKH VRXUFH ZRUG�V� LQWR WKH KH[DGHFLPDO HTXLYDOHQW DQG SODFHV LW LQWR '�
8S WR � $6&,, FRGHV PD\ EH FRQYHUWHG EHJLQQLQJ ZLWK WKH GHVLJQDWHG ILUVW E\WH
RI 6� 7KH FRQYHUWHG KH[DGHFLPDO YDOXHV DUH WKHQ SODFHG LQ ' LQ RUGHU IURP WKH
GHVLJQDWHG GLJLW� 7KH ILUVW E\WH �ULJKWPRVW RU OHIWPRVW � ELWV�� WKH QXPEHU RI E\WHV
WR EH FRQYHUWHG� DQG WKH GLJLW RI ' WR UHFHLYH WKH ILUVW KH[DGHFLPDO YDOXH DUH
GHVLJQDWHG LQ 'L� ,I PXOWLSOH E\WHV DUH GHVLJQDWHG� WKH\ ZLOO EH FRQYHUWHG LQ RUGHU
VWDUWLQJ IURP WKH GHVLJQDWHG KDOI RI 6 DQG FRQWLQXLQJ WR 6�� DQG 6��� LI
QHFHVVDU\�
,I PRUH GLJLWV DUH GHVLJQDWHG WKDQ UHPDLQ LQ ' �FRXQWLQJ IURP WKH GHVLJQDWHG ILUVW
GLJLW�� IXUWKHU GLJLWV ZLOO EH XVHG VWDUWLQJ EDFN DW WKH EHJLQQLQJ RI '� 'LJLWV LQ '
WKDW GR QRW UHFHLYH FRQYHUWHG GDWD ZLOO QRW EH FKDQJHG�

'LJLW 'HVLJQDWRU 7KH GLJLWV RI 'L DUH VHW DV VKRZQ EHORZ�

6SHFLILHV WKH ILUVW GLJLW RI ' WR EH XVHG �� WR ���

1XPEHU RI E\WHV WR EH FRQYHUWHG �� WR ��
�� � E\WH ���GLJLW $6&,, FRGH�
�� � E\WHV
�� � E\WHV
�� � E\WHV

)LUVW E\WH RI 6 WR EH XVHG�
�� 5LJKWPRVW � ELWV ��VW E\WH�
�� /HIWPRVW � ELWV ��QG E\WH�

3DULW\ �� QRQH
�� HYHQ
�� RGG

'LJLW QXPEHU� � � � �

'DWD &RQYHUVLRQ 6HFWLRQ ����
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6RPH H[DPSOHV RI 'L YDOXHV DQG WKH ��ELW $6&,, WR ��ELW KH[DGHFLPDO FRQYHU�
VLRQV WKDW WKH\ SURGXFH DUH VKRZQ EHORZ�
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�VW E\WH

�QG E\WH

6��

�VW E\WH

�QG E\WH
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'

6��

�VW E\WH

�QG E\WH

$6&,, &RGH 7DEOH 7KH IROORZLQJ WDEOH VKRZV WKH $6&,, FRGHV EHIRUH FRQYHUVLRQ DQG WKH KH[DGHFL�
PDO YDOXHV DIWHU FRQYHUVLRQ� 5HIHU WR $SSHQGL[ , IRU D WDEOH RI $6&,, FKDUDFWHUV�

2ULJLQDO GDWD &RQYHUWHG GDWD

$6&,, &RGH %LW VWDWXV �6HH QRWH�� 'LJLW %LWV

��  � � � � � � � � � � � �

��  � � � � � � � � � � � �

��  � � � � � � � � � � � �

��  � � � � � � � � � � � �

��  � � � � � � � � � � � �
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��  � � � � � � � $ � � � �

��  � � � � � � � % � � � �

��  � � � � � � � & � � � �

��  � � � � � � � ' � � � �

��  � � � � � � � ( � � � �

��  � � � � � � � ) � � � �

1RWH 7KH OHIWPRVW ELW RI HDFK $6&,, FRGH LV DGMXVWHG IRU SDULW\�

3DULW\ 7KH OHIWPRVW ELW RI HDFK $6&,, FKDUDFWHU �� GLJLWV� LV DXWRPDWLFDOO\ DGMXVWHG IRU
HLWKHU HYHQ RU RGG SDULW\�
:LWK QR SDULW\� WKH OHIWPRVW ELW VKRXOG DOZD\V EH ]HUR�:LWK RGG RU HYHQ SDULW\� WKH
OHIWPRVW ELW RI HDFK $6&,, FKDUDFWHU VKRXOG EH DGMXVWHG VR WKDW WKHUH LV DQ RGG RU
HYHQ QXPEHU RI 21 ELWV�
,I WKH SDULW\ RI WKH $6&,, FRGH LQ 6 GRHV QRW DJUHH ZLWK WKH SDULW\ VSHFLILHG LQ 'L�
WKH (5 )ODJ �65 ������ ZLOO EH WXUQHG 21 DQG WKH LQVWUXFWLRQ ZLOO QRW EH
H[HFXWHG�

'DWD &RQYHUVLRQ 6HFWLRQ ����
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)ODJV (5� ,QFRUUHFW GLJLW GHVLJQDWRU� RU GDWD DUHD IRU GHVWLQDWLRQ H[FHHGHG�

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

([DPSOH ,Q WKH IROORZLQJ H[DPSOH� WKH �QG E\WH RI /5 �� DQG WKH �VW E\WH RI /5 �� DUH FRQ�
YHUWHG WR KH[DGHFLPDO YDOXHV DQG WKRVH YDOXHV DUH ZULWWHQ WR WKH ILUVW DQG VH�
FRQG E\WHV RI ,5 ����

#+(;�����

+5 ��

/5 ��

�����

���

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� #+(;�����

/5 ��

+5 ��

���

� � � �/5 ��� � � �

&RQYHUVLRQ WR
KH[DGHFLPDO

/5 ��

� � � ����

� � � �/5 ��

� � � �+5 ��

������� 6&$/,1* ï 6&/�����

6� 6RXUFH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

#6&/�����

6

3�

5
5� 5HVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

3�� )LUVW SDUDPHWHU ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

6&/�����

6

3�

5

/LPLWDWLRQV 3� DQG 3��� PXVW EH %&'�

3� WKURXJK 3��� PXVW EH LQ WKH VDPH GDWD DUHD�

3��� DQG 3��� PXVW QRW EH VHW WR WKH VDPH YDOXH�
6&/����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ 6&/����� LV XVHG WR OLQHDUO\ FRQYHUW D ��GLJLW KH[DGHFLPDO YDOXH WR D ��GLJLW %&'
YDOXH� 8QOLNH %&'������ ZKLFK FRQYHUWV D ��GLJLW KH[DGHFLPDO YDOXH WR LWV ��GLJLW
%&' HTXLYDOHQW �6KH[ � 6%&'�� 6&/����� FDQ FRQYHUW WKH KH[DGHFLPDO YDOXH
DFFRUGLQJ WR D VSHFLILHG OLQHDU UHODWLRQVKLS� 7KH FRQYHUVLRQ OLQH LV GHILQHG E\ WZR
SRLQWV VSHFLILHG LQ WKH SDUDPHWHU ZRUGV 3� WR 3����
:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 6&/����� LV QRW H[HFXWHG� :KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� 6&/����� FRQYHUWV WKH ��GLJLW KH[DGHFLPDO YDOXH LQ 6 WR
WKH ��GLJLW %&' YDOXH RQ WKH OLQH GHILQHG E\ SRLQWV �3�� 3���� DQG �3���� 3����
DQG SODFHV WKH UHVXOW LQ 5� 7KH UHVXOW LV URXQGHG RII WR WKH QHDUHVW LQWHJHU� ,I WKH
UHVXOW LV OHVV WKDQ ����� WKHQ ���� LV ZULWWHQ WR 5� DQG LI WKH UHVXOW LV JUHDWHU WKDQ
����� WKHQ ���� LV ZULWWHQ WR 5�

'DWD &RQYHUVLRQ 6HFWLRQ ����
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7KH IROORZLQJ WDEOH VKRZV WKH IXQFWLRQV DQG UDQJHV RI WKH SDUDPHWHU ZRUGV�

3DUDPHWHU )XQFWLRQ 5DQJH &RPPHQWV
3� %&' SRLQW �� �$<� ���� WR ���� ���
3��� +H[� SRLQW �� �$;� ���� WR )))) 'R QRW VHW 3��� 3����
3��� %&' SRLQW �� �%<� ���� WR ���� ���
3��� +H[� SRLQW �� �%;� ���� WR )))) 'R QRW VHW 3��� 3����

7KH IROORZLQJ GLDJUDP VKRZV WKH VRXUFH ZRUG� 6� FRQYHUWHG WR ' DFFRUGLQJ WR
WKH OLQH GHILQHG E\ SRLQWV �$<� $;� DQG �%<� %;��

$; 6 %;

9DOXH DIWHU FRQYHUVLRQ
�%&'�

%<

5

9DOXH EHIRUH FRQYHUVLRQ
�+H[DGHFLPDO�

$<

7KH UHVXOWV FDQ EH FDOFXODWHG E\ ILUVW FRQYHUWLQJ DOO YDOXHV WR%&'DQG WKHQXVLQJ
WKH IROORZLQJ IRUPXOD�

5HVXOWV  %< ï >�%< ï $<���%; ï $;� ; �%; ï 6�@

)ODJV (5� 7KH YDOXH LQ 3��� HTXDOV WKDW LQ 3����

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

3� DQG 3��� DUH QRW LQ WKH VDPH GDWD DUHD� RU RWKHU VHWWLQJ HUURU�

(4� 21 ZKHQ WKH UHVXOW� 5� LV �����

([DPSOH :KHQ ����� LV WXUQHG 21 LQ WKH IROORZLQJ H[DPSOH� WKH %&' VRXUFH GDWD LQ '0
���� ������� LV FRQYHUWHG WR KH[DGHFLPDO DFFRUGLQJ WR WKH SDUDPHWHUV LQ '0
���� WR '0 ����� 7KH UHVXOW ������� LV WKHQ ZULWWHQ WR '0 �����

#6&/�����

'0 ����

'0 ����

�����

'0 ����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� #6&/�����

'0 ����

'0 ����

'0 ����

'0 ���� ����

'0 ���� ����

'0 ���� ����

'0 ���� ����

'0 ���� ����

'0 ���� ����

'DWD &RQYHUVLRQ 6HFWLRQ ����
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������� &2/801 72 /,1( ï /,1(�����

6� )LUVW ZRUG RI �� ZRUG VRXUFH VHW

,5� 65� $5� '0� (0� +5� 7&� /5

&� &ROXPQ ELW GHVLJQDWRU �%&'�

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

'� 'HVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

/,1(�����

6

&

'

#/,1(�����

6

&

'

/LPLWDWLRQV 6 DQG 6��� PXVW EH LQ WKH VDPH GDWD DUHD�

& PXVW EH EHWZHHQ ����� DQG ������

/,1(����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� /,1(����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV21� /,1(����� FRSLHV ELW FROXPQ& IURP WKH ���ZRUG VHW �6 WR
6���� WR WKH �� ELWV RI ZRUG ' ��� WR ����

�

� � � � � � � � � � � � � � � �

%LW
��

%LW
��

6

&

� � � � � � � � � � � � � � � �6��
� � � � � � � � � � � � � � � �6��

�
�
�

�
�
�

� � �

�
�
�

� � � � � � � � � � � � � � � �6���

� � � � � � � � � � � � � � � �6��

� � �' �

%LW
��

%LW
��

�
�
�

)ODJV (5� 7KH FROXPQ ELW GHVLJQDWRU & LV QRW %&'� RU LW LV VSHFLI\LQJ D QRQ�H[LVWHQW
ELW �L�H�� ELW VSHFLILFDWLRQ PXVW EH EHWZHHQ �� DQG ����

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH FRQWHQW RI ' LV ]HUR� RWKHUZLVH 2))�

([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV KRZ WR XVH /,1(����� WR PRYH ELW FROXPQ �� IURP
WKH VHW �,5 ��� WR ,5 ���� WR '0 �����

/,1(�����

���

�����

'0 ����

�����
$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� /,1(�����

���

�����

'0 ����

'DWD &RQYHUVLRQ 6HFWLRQ ����



���

������� /,1( 72 &2/801 ï &2/0�����

6� 6RXUFH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

&� &ROXPQ ELW GHVLJQDWRU �%&'�

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

'� )LUVW ZRUG RI WKH GHVWLQDWLRQ VHW

,5� $5� '0� (0� +5� 7&� /5� 65

&2/0�����

6

'

&

#&2/0�����

6

'

&

/LPLWDWLRQV ' DQG '��� PXVW EH LQ WKH VDPH GDWD DUHD�

& PXVW EH EHWZHHQ ����� DQG ������

&2/0����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� &2/0����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� &2/0����� FRSLHV WKH �� ELWV RI ZRUG 6 ��� WR ��� WR
WKH FROXPQ RI ELWV� &� RI WKH ���ZRUG VHW �' WR '�����

�

� � � � � � � � � � � � � � � �

%LW
��

%LW
��

'

&

� � � � � � � � � � � � � � � �'��
� � � � � � � � � � � � � � � �'��

�
�
�

�
�
�

�

�
�
�

� � � � � � � � � � � � � � � �'���

� � � � � � � � � � � � � � � �'��

� � �6 �

%LW
��

%LW
��

������

�
�
�

)ODJV (5� 7KH ELW GHVLJQDWRU & LV QRW %&'� RU LW LV VSHFLI\LQJ D QRQ�H[LVWHQW ELW �L�H��
ELW VSHFLILFDWLRQ PXVW EH EHWZHHQ �� DQG ����

7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH FRQWHQW RI 6 LV ]HUR� RWKHUZLVH 2))�

([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV KRZ WR XVH &2/0����� WR PRYH WKH FRQWHQWV RI
ZRUG '0 ���� ��� WR ��� WR ELW FROXPQ �� RI WKH VHW �'0 ���� WR '0 ������

&2/0�����

'0 ����

'0 ����

�����

�����
$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� &2/0�����

'0 ����

'0 ����

�����

'DWD &RQYHUVLRQ 6HFWLRQ ����
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������� �·6 &203/(0(17 ï 1(*�����

6� 6RXUFH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV
2SHUDQG 'DWD $UHDV

5� 5HVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

1(*�����

6

5

#1(*�����

6

5

/LPLWDWLRQV 1(*����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ &RQYHUWV WKH IRXU�GLJLW KH[DGHFLPDO FRQWHQW RI WKH VRXUFH ZRUG �6� WR LWV �·V
FRPSOHPHQW DQG RXWSXWV WKH UHVXOW WR WKH UHVXOW ZRUG �5�� 7KLV RSHUDWLRQ LV HIIHF�
WLYHO\ WKH VDPH DV VXEWUDFWLQJ 6 IURP ���� DQG RXWSXWWLQJ WKH UHVXOW WR 5�

,I WKH FRQWHQW RI 6 LV ����� WKH FRQWHQW RI 5 ZLOO DOVR EH ���� DIWHU H[HFXWLRQ� DQG
(4 �65 ������ ZLOO EH WXUQHG RQ�

,I WKH FRQWHQW RI 6 LV ����� WKH FRQWHQW RI 5 ZLOO DOVR EH ���� DIWHU H[HFXWLRQ� DQG
8) �65 ������ ZLOO EH WXUQHG RQ�

1RWH 5HIHU WR SDJH �� IRU GHWDLOV RQ ���ELW VLJQHG ELQDU\ GDWD�

)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH FRQWHQW RI 6 LV ����� RWKHUZLVH 2))�

8)� 21 ZKHQ WKH FRQWHQW RI 6 LV ����� RWKHUZLVH 2))�

1� 21 ZKHQ ELW �� RI 5 LV VHW WR �� RWKHUZLVH 2))�

([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV KRZ WR XVH 1(*����� WR ILQG WKH �·V FRPSOHPHQW
RI WKH KH[DGHFLPDO YDOXH ���) DQG RXWSXW WKH UHVXOW WR '0 �����

1(*�����

����)

'0 ����

���

�����
$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 1(*�����

����)

'0 ����

�����

����)

�))(�

ï
2XWSXW WR '0 �����

'DWD &RQYHUVLRQ 6HFWLRQ ����
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6� )LUVW VRXUFH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV
2SHUDQG 'DWD $UHDV

5� )LUVW UHVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

1(*/�����

6

5

���

#1(*/�����

6

5

���

/LPLWDWLRQV 6 DQG 6�� PXVW EH LQ WKH VDPH GDWD DUHD� DV PXVW 5 DQG 5���

1(*/����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ &RQYHUWV WKH HLJKW�GLJLW KH[DGHFLPDO FRQWHQW RI WKH VRXUFHZRUGV �6 DQG 6��� WR
LWV �·V FRPSOHPHQW DQG RXWSXWV WKH UHVXOW WR WKH UHVXOW ZRUGV �5 DQG 5���� 7KLV
RSHUDWLRQ LV HIIHFWLYHO\ WKH VDPH DV VXEWUDFWLQJ WKH HLJKW�GLJLW FRQWHQW 6 DQG6��
IURP ����� ���� DQG RXWSXWWLQJ WKH UHVXOW WR 5 DQG 5���

,I WKH FRQWHQW RI 6 LV ���� ����� WKH FRQWHQW RI 5 ZLOO DOVR EH ���� ���� DIWHU
H[HFXWLRQ DQG (4 �65 ������ ZLOO EH WXUQHG RQ�

,I WKH FRQWHQW RI 6 LV ���� ����� WKH FRQWHQW RI 5 ZLOO DOVR EH ���� ���� DIWHU
H[HFXWLRQ DQG 8) �65 ������ ZLOO EH WXUQHG RQ�

1RWH 5HIHU WR SDJH �� IRU GHWDLOV RQ ���ELW VLJQHG ELQDU\ GDWD�

)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH FRQWHQW RI 6��� 6 LV ���� ����� RWKHUZLVH 2))�

8)� 21 ZKHQ WKH FRQWHQW RI 6��� 6 LV ���� ����� RWKHUZLVH 2))�

1� 21 ZKHQ ELW �� RI 5�� LV VHW WR �� RWKHUZLVH 2))�

([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV KRZ WR XVH 1(*/����� WR ILQG WKH �·V FRPSOHPHQW
RI WKH KH[DGHFLPDO YDOXH LQ /5 ��� /5 �� ����) ))))� DQG RXWSXW WKH UHVXOW WR
'0 ����� '0 �����

����� /' �����

����� 1(*/�����

/5 ��

'0 ����

1(*/�����

/5��

'0 ����

���

�����
$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����

���)

))(�

ï

����

))))

����

6��� /5 �� 6� /5 ��

5��� '0 ���� 5� '0 ����

'DWD &RQYHUVLRQ 6HFWLRQ ����
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���� 6\PERO 0DWK ,QVWUXFWLRQV
7KH 6\PERO 0DWK ,QVWUXFWLRQV SHUIRUP DULWKPHWLF RSHUDWLRQV RQ %&'� ELQDU\� RU
IORDWLQJ�SRLQW GDWD�

������%LQDU\ $GGLWLRQ� ��������/�������&�������&/�����
6,*1(' %,1$5< $'' :,7+287 &$55<� ������

$X� $XJHQG ZRUG
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$G� $GGHQG ZRUG
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/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

5� 5HVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5
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$X

$G

5
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$X

$G

5
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$X� �VW DXJHQG ZRUG
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$G� �VW DGGHQG ZRUG
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$G� $GGHQG ZRUG
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5� 5HVXOW ZRUG
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$X� �VW DXJHQG ZRUG
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$G� �VW DGGHQG ZRUG
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5� �VW UHVXOW ZRUG
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5
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'HVFULSWLRQ 6,*1(' %,1$5< $'' :,7+287 &$55<
:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� ������ LV QRW H[HFXWHG� :KHQ WKH H[HFX�
WLRQ FRQGLWLRQ LV21� ������ DGGV WKH FRQWHQWV RI $X DQG$G DQG SODFHV WKH UHVXOW
LQ 5� &< ZLOO EH VHW LI WKH UHVXOW LV JUHDWHU WKDQ ))))�

$X

$G

5&<

�

'28%/( 6,*1(' %,1$5< $'' :,7+287 &$55<
:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� �/����� LV QRW H[HFXWHG�:KHQ WKH H[HFX�
WLRQ FRQGLWLRQ LV 21� �/����� DGGV WKH ��GLJLW FRQWHQWV RI $X�� DQG $X DQG WKH
��GLJLW FRQWHQWV RI $G�� DQG $G� DQG SODFHV WKH UHVXOW LQ 5 DQG 5 � �� &< ZLOO EH
VHW LI WKH UHVXOW LV JUHDWHU WKDQ )))) ))))�

$X ��

$G � �

5 � �&<

�

$X

$G

5

6,*1(' %,1$5< $'' :,7+ &$55<
:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV2))� �&����� LV QRW H[HFXWHG�:KHQ WKH H[HFX�
WLRQ FRQGLWLRQ LV 21� �&����� DGGV WKH FRQWHQWV RI $X� $G� DQG &< DQG SODFHV
WKH UHVXOW LQ 5� &< ZLOO EH VHW LI WKH UHVXOW LV JUHDWHU WKDQ ))))�

&<�

$X

$G

5&<

'28%/( 6,*1(' %,1$5< $'' :,7+ &$55<
:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� �&/����� LV QRW H[HFXWHG� :KHQ WKH H[�
HFXWLRQ FRQGLWLRQ LV 21� �&/����� DGGV WKH ��GLJLW FRQWHQWV RI $X��� $X� WKH
��GLJLW FRQWHQWV RI $G�� DQG$G� DQG&<� DQG SODFHV WKH UHVXOW LQ 5 DQG5��� &<
ZLOO EH VHW LI WKH UHVXOW LV JUHDWHU WKDQ )))) ))))�

$X ��

$G � �

5 � �

&<�

$X

$G

5&<

)ODJV (5� 7KH FRQWHQW RI D ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

&<� 7KH UHVXOW LV JUHDWHU WKDQ )))) RU )))) ))))�

(4� 7KH UHVXOW LV ��

2)� $X �$X ��� DQG $G �$G ��� DUH ERWK SRVLWLYH QXPEHUV DQG WKH UHVXOW LV
QHJDWLYH�

8)� $X �$X ��� DQG $G �$G ��� DUH ERWK QHJDWLYH QXPEHUV DQG WKH UHVXOW LV
SRVLWLYH�

6\PERO 0DWK ,QVWUXFWLRQV 6HFWLRQ ����
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1� 6KRZV WKH VWDWXV RI ELW �� RI 5 RU 5���

8VLQJ 6LJQHG %LQDU\ $GGLWLRQ ,QVWUXFWLRQV
7KH UDQJH IRU VLJQHG GDWD LV ï������ WR ������ LQ GHFLPDO �ï������������� WR
������������� IRU ´GRXEOHµ LQVWUXFWLRQV�� DQG ���� WR )))) DQG ���� WR �))) LQ
KH[DGHFLPDO ����� ���� WR )))) )))) DQG ���� ���� WR �))) )))) IRU
´GRXEOHµ LQVWUXFWLRQV��
1HJDWLYH QXPEHUV DUH H[SUHVVHG DV �·V FRPSOHPHQWV� ,I WKH UHVXOW RI WKH DGGL�
WLRQ LV ZLWKLQ WKH UDQJH RI ���� WR ))))� LW UHSUHVHQWV D VLJQHG QHJDWLYH QXPEHU
DQG WKH 1HJDWLYH )ODJ �65 ������ WXUQV 21�
:KHQ $X DQG $G DUH ERWK SRVLWLYH QXPEHUV DQG WKH DGGLWLRQ UHVXOW LV QHJDWLYH�
WKH 2YHUIORZ )ODJ �65 ������ WXUQV 21� :KHQ $X DQG $G DUH ERWK QHJDWLYH
QXPEHUV DQG WKH DGGLWLRQ UHVXOW LV SRVLWLYH� WKH8QGHUIORZ )ODJ �65 ������ WXUQV
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,I &< LV QRW VHW E\ H[HFXWLQJ68%������ WKH UHVXOW LV SRVLWLYH� WKH VHFRQGVXEWUDF�
WLRQ LV QRW SHUIRUPHG� DQG+5 ���� LV QRW WXUQHG21�+5 ���� LV SURJUDPPHGDV
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1RWH 7KH DFWXDO 68%����� RSHUDWLRQ LQYROYHV VXEWUDFWLQJ 6X DQG &< IURP ������
SOXV 0L� )RU SRVLWLYH UHVXOWV WKH OHIWPRVW GLJLW LV WUXQFDWHG� )RU QHJDWLYH UHVXOWV
WKH ��V FRPSOHPHQW LV REWDLQHG� 7KH SURFHGXUH IRU HVWDEOLVKLQJ WKH FRUUHFW DQ�
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'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 68%/����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� 68%/����� VXEWUDFWV &< DQG WKH ��GLJLW FRQWHQWV RI
6X DQG6X�� IURP WKH ��GLJLW YDOXH LQ0L DQG0L��� DQG SODFHV WKH UHVXOW LQ 5 DQG
5��� ,I WKH UHVXOW LV QHJDWLYH� &< LV VHW DQG WKH ��·V FRPSOHPHQW RI WKH DFWXDO
UHVXOW LV SODFHG LQ 5� 7R FRQYHUW WKH ��·V FRPSOHPHQW WR WKH WUXH UHVXOW� VXEWUDFW
WKH FRQWHQW RI 5 IURP ]HUR� 6LQFH DQ ��GLJLW FRQVWDQW FDQQRW EH GLUHFWO\ HQWHUHG�
XVH WKH %6(7����� LQVWUXFWLRQ �VHH ������ %/2&. 6(7 ï%6(7������ WR FUHDWH
DQ ��GLJLW FRQVWDQW�
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7KH IROORZLQJ H[DPSOH ZRUNV PXFK OLNH WKDW IRU VLQJOH�ZRUG VXEWUDFWLRQ� ,Q WKLV
H[DPSOH� KRZHYHU� %6(7����� LV UHTXLUHG WR FOHDU WKH FRQWHQW RI '0 ���� DQG
'0 ���� VR WKDW D QHJDWLYH UHVXOW FDQ EH VXEWUDFWHG IURP � �LQSXWWLQJ DQ ��GLJLW
FRQVWDQW LV QRW SRVVLEOH��
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'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 08//����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� 08//����� PXOWLSOLHV WKH HLJKW�GLJLW FRQWHQW RI 0G
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/LPLWDWLRQV 6T DQG 6T�� PXVW EH LQ WKH VDPH GDWD DUHD�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 5227����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� 5227����� FRPSXWHV WKH VTXDUH URRW RI WKH
HLJKW�GLJLW FRQWHQW RI 6T DQG 6T�� DQG SODFHV WKH UHVXOW LQ 5� 7KH IUDFWLRQDO SRU�
WLRQ LV WUXQFDWHG�
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6T�� 6T

)ODJV (5� 6T RU 6T�� LV QRW %&'�

7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ��

([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV KRZ WR WDNH WKH VTXDUH URRW RI D IRXU�GLJLW QXPEHU
DQG WKHQ URXQG WKH UHVXOW�
)LUVW WKH ZRUGV WR EH XVHG DUH FOHDUHG WR DOO ]HURV DQG WKHQ WKH YDOXH ZKRVH
VTXDUH URRW LV WR EH WDNHQ LVPRYHG WR6T��� 7KH UHVXOW�ZKLFK KDV WZLFH WKHQXP�
EHU RI GLJLWV UHTXLUHG IRU WKH DQVZHU �EHFDXVH WKH QXPEHU RI GLJLWV LQ WKH RULJLQDO
YDOXH ZDV GRXEOHG�� LV SODFHG LQ '0 ����� DQG WKH GLJLWV DUH VSOLW LQWR WZR GLIIHU�
HQW ZRUGV� WKH OHIWPRVW WZR GLJLWV WR ,5 ��� IRU WKH DQVZHU DQG WKH ULJKWPRVW WZR
GLJLWV WR'0���� VR WKDW WKH DQVZHU LQ ,5 ��� FDQ EH URXQGHGXS LI UHTXLUHG�7KH
ODVW VWHS LV WR FRPSDUH WKH YDOXH LQ '0 ���� VR WKDW ,5 ��� FDQ EH LQFUHPHQWHG
XVLQJ WKH *UHDWHU 7KDQ IODJ�
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���� %LQDU\ &DOFXODWLRQV
%LQDU\ FDOFXODWLRQ LQVWUXFWLRQV ³ $'%������ 6%%������ 0/%������ '9%������
$'%/������ 6%%/������ 0%6������ 0%6/������ '%6������ DQG '%6/����� ³
SHUIRUP DULWKPHWLF RSHUDWLRQV RQ KH[DGHFLPDO GDWD�

)RXU RI WKHVH LQVWUXFWLRQV �$'%������ 6%%������ $'%/������ DQG 6%%/������
FDQ DFW RQ ERWK QRUPDO DQG VLJQHG GDWD� WZR �0/%����� DQG'9%������ DFW RQO\
RQ QRUPDO GDWD� DQG IRXU �0%6������ 0%6/������ '%6������ DQG '%6/������
DFW RQO\ RQ VLJQHG ELQDU\ GDWD�

7KH DGGLWLRQDQG VXEWUDFWLRQ LQVWUXFWLRQV LQFOXGH&< LQ WKH FDOFXODWLRQDV ZHOO DV
LQ WKH UHVXOW� %H VXUH WR FOHDU &< LI LWV SUHYLRXV VWDWXV LV QRW UHTXLUHG LQ WKH FDOFX�
ODWLRQ� DQG WR XVH WKH UHVXOW SODFHG LQ &<� LI UHTXLUHG� EHIRUH LW LV FKDQJHG E\ WKH
H[HFXWLRQ RI DQ\ RWKHU LQVWUXFWLRQ� 67&����� DQG &/&����� FDQ EH XVHG WR FRQ�
WURO &<� 5HIHU WR ���� %&' &DOFXODWLRQV�

6LJQHG ELQDU\ DGGLWLRQ DQG VXEWUDFWLRQ LQVWUXFWLRQV XVH WKH XQGHUIORZ DQG RYHU�
IORZ IODJV �8) DQG 2)� WR LQGLFDWH ZKHWKHU WKH UHVXOW H[FHHGV WKH DFFHSWDEOH
UDQJH IRU ���ELW RU ���ELW VLJQHG ELQDU\ GDWD� 5HIHU WR SDJH �� IRU GHWDLOV RQ
VLJQHG ELQDU\ GDWD�
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'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� $'%����� LV QRW H[HFXWHG� :KHQ WKH H[�
HFXWLRQ FRQGLWLRQ LV 21� $'%����� DGGV WKH FRQWHQWV RI $X� $G� DQG &<� DQG
SODFHV WKH UHVXOW LQ 5� &< ZLOO EH VHW LI WKH UHVXOW LV JUHDWHU WKDQ ))))�

$X � $G � &< &< 5

$'%����� FDQ DOVR EH XVHG WR DGG VLJQHG ELQDU\ GDWD� 7KH RYHUIORZ DQG XQGHU�
IORZ IODJV �65 ����� DQG 65 ������ LQGLFDWH ZKHWKHU WKH UHVXOW KDV H[FHHGHG
WKH ORZHU RU XSSHU OLPLWV RI WKH ���ELW VLJQHG ELQDU\ GDWD UDQJH� 5HIHU WR SDJH ��
IRU GHWDLOV RQ VLJQHG ELQDU\ GDWD�

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

&<� 21 ZKHQ WKH UHVXOW LV JUHDWHU WKDQ ))))�

(4� 21 ZKHQ WKH UHVXOW LV ��

2)� 21 ZKHQ WKH UHVXOW H[FHHGV ������� ��)))��

8)� 21 ZKHQ WKH UHVXOW LV EHORZ ï������ �������

1� 21 ZKHQ ELW �� RI WKH UHVXOW LV VHW WR ��
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1RWH 7KH 8) DQG2) IODJV ZRXOG DOVR EH WXUQHG21 GXULQJ WKLV DGGLWLRQ� EXW WKH\ FDQ
EH LJQRUHG VLQFH WKH\ DUH UHOHYDQW RQO\ LQ WKH DGGLWLRQ RI VLJQHG ELQDU\ GDWD�

,Q WKH IROORZLQJ H[DPSOH� $'%����� LV XVHG WR DGG WZR ���ELW VLJQHG ELQDU\ YDO�
XHV� �7KH �·V FRPSOHPHQW LV XVHG WR H[SUHVV QHJDWLYH YDOXHV��

7KH HIIHFWLYH UDQJH IRU ���ELW VLJQHG ELQDU\ YDOXHV LV ï������ ������ WR �������
��)))�� 7KH RYHUIORZ IODJ �2)� 65 ������ LV WXUQHG 21 LI WKH UHVXOW H[FHHGV
������� ��)))� DQG WKH XQGHUIORZ IODJ �8)� 65 ������ LV WXUQHG21 LI WKH UHVXOW
IDOOV EHORZ ï������ �������
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2) QRU 8) DUH WXUQHG 21�
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1RWH 7KH VWDWXV RI WKH &< IODJ FDQ EH LJQRUHGZKHQ DGGLQJ VLJQHGELQDU\ GDWD VLQFH LW
LV UHOHYDQW RQO\ LQ WKH DGGLWLRQ RI QRUPDO KH[DGHFLPDO YDOXHV�
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'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 6%%����� LV QRW H[HFXWHG� :KHQ WKH H[�
HFXWLRQ FRQGLWLRQ LV 21� 6%%����� VXEWUDFWV WKH FRQWHQWV RI 6X DQG &< IURP0L
DQG SODFHV WKH UHVXOW LQ 5� ,I WKH UHVXOW LV QHJDWLYH� &< LV VHW DQG WKH �·V FRPSOH�
PHQW RI WKH DFWXDO UHVXOW LV SODFHG LQ 5�

0L ï 6X ï &< &< 5

6%%����� FDQ DOVR EH XVHG WR VXEWUDFW VLJQHG ELQDU\ GDWD� 7KH RYHUIORZ DQGXQ�
GHUIORZ IODJV �65 ����� DQG 65 ������ LQGLFDWHZKHWKHU WKH UHVXOW KDV H[FHHG�
HG WKH ORZHU RU XSSHU OLPLWV RI WKH ���ELW VLJQHG ELQDU\ GDWD UDQJH� 5HIHU WR SDJH
�� IRU GHWDLOV RQ VLJQHG ELQDU\ GDWD�

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

&<� 21 ZKHQ WKH UHVXOW LV QHJDWLYH� L�H�� ZKHQ 0L LV OHVV WKDQ 6X SOXV &<�

(4� 21 ZKHQ WKH UHVXOW LV ��

2)� 21 ZKHQ WKH UHVXOW H[FHHGV ������� ��)))��

8)� 21 ZKHQ WKH UHVXOW LV EHORZ ï������ �������

1� 21 ZKHQ ELW �� RI WKH UHVXOW LV VHW WR ��

%LQDU\ &DOFXODWLRQV 6HFWLRQ ����
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,5 ��� ��)�&��� 7KH UHVXOW LV VWRUHG LQ +5 �� DQG WKH FRQWHQW RI +5 �� �������
LQGLFDWHV WKDW WKH UHVXOW LV SRVLWLYH�
,I WKH UHVXOW KDG EHHQ QHJDWLYH� &< ZRXOG KDYH EHHQ VHW� ����� ZRXOG KDYH
EHHQ SODFHG LQ +5 ��� DQG WKH UHVXOW ZRXOG KDYH EHHQ FRQYHUWHG WR LWV �·V FRP�
SOLPHQW�
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1RWH 7KH VWDWXV RI WKH 8) DQG2) IODJV FDQ EH LJQRUHG VLQFH WKH\ DUH UHOHYDQW RQO\ LQ
WKH VXEWUDFWLRQ RI VLJQHG ELQDU\ GDWD�
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,Q WKH IROORZLQJ H[DPSOH� 6%%����� LV XVHG WR VXEWUDFW RQH ���ELW VLJQHG ELQDU\
YDOXH IURP DQRWKHU� �7KH �·V FRPSOHPHQW LV XVHG WR H[SUHVV QHJDWLYH YDOXHV��

7KH HIIHFWLYH UDQJH IRU ���ELW VLJQHG ELQDU\ YDOXHV LV ï������ ������ WR �������
��)))�� 7KH RYHUIORZ IODJ �2)� 65 ������ LV WXUQHG 21 LI WKH UHVXOW H[FHHGV
������� ��)))� DQG WKH XQGHUIORZ IODJ �8)� 65 ������ LV WXUQHG21 LI WKH UHVXOW
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VLJQHG ELQDU\ GDWD��
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8) IODJ ZRXOG EH WXUQHG 21 WR LQGLFDWH WKDW WKLV UHVXOW LV EHORZ WKH ORZHU OLPLW RI
���ELW VLJQHG ELQDU\ GDWD UDQJH� �,Q RWKHU ZRUGV� WKH UHVXOW LV D QHJDWLYH QXPEHU
EHORZ ï������ ������� QRW D SRVLWLYH QXPEHU H[SUHVVHG DV VLJQHG ELQDU\ GDWD��
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7KH DEVROXWH YDOXH RI WKH WUXH UHVXOW ���(� ������� FDQ EH REWDLQHG E\ WDNLQJ
WKH �·V FRPSOHPHQW RI �)�� XVLQJ 1(*������

1RWH 7KH VWDWXV RI WKH &< IODJ FDQ EH LJQRUHGZKHQ DGGLQJ VLJQHGELQDU\ GDWD VLQFH LW
LV UHOHYDQW RQO\ LQ WKH DGGLWLRQ RI QRUPDO KH[DGHFLPDO YDOXHV�
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/LPLWDWLRQV 5 DQG 5�� PXVW EH LQ WKH VDPH GDWD DUHD�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 0/%����� LV QRW H[HFXWHG� :KHQ WKH H[�
HFXWLRQ FRQGLWLRQ LV 21� 0/%����� PXOWLSOLHV WKH FRQWHQW RI 0G E\ WKH FRQWHQWV
RI 0U� SODFHV WKH ULJKWPRVW IRXU GLJLWV RI WKH UHVXOW LQ 5� DQG SODFHV WKH OHIWPRVW
IRXU GLJLWV LQ 5���

0G

0U

5 �� 5

;

3UHFDXWLRQV 0/%����� FDQQRW EH XVHG WR PXOWLSO\ VLJQHG ELQDU\ GDWD� 8VH 0%6�����
LQVWHDG� 5HIHU WR ������ 6,*1(' %,1$5< 08/7,3/< ï 0%6����� IRU GHWDLOV�

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ��
1� 21 ZKHQ ELW �� RI 5�� LV VHW WR ��

������ %,1$5< ',9,'( ï '9%�����

'G� 'LYLGHQG ZRUG �ELQDU\�

,5� 65� $5� '0� (0� +5� 7&� /5� �

'U� 'LYLVRU ZRUG �ELQDU\�

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

5� )LUVW UHVXOW ZRUG

,5� 65� $5� '0� (0� +5 /5

'9%�����

'G

'U

5

#'9%�����

'G

'U

5

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� '9%����� LV QRW H[HFXWHG� :KHQ WKH H[�
HFXWLRQ FRQGLWLRQ LV21� '9%����� GLYLGHV WKH FRQWHQW RI 'G E\ WKH FRQWHQW RI 'U
DQG WKH UHVXOW LV SODFHG LQ 5 DQG 5��� WKH TXRWLHQW LQ 5� WKH UHPDLQGHU LQ 5���

'G'U

5 5 � �

4XRWLHQW 5HPDLQGHU

%LQDU\ &DOFXODWLRQV 6HFWLRQ ����
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3UHFDXWLRQV '9%����� FDQQRW EH XVHG WR GLYLGH VLJQHG ELQDU\ GDWD� 8VH '%6����� LQVWHDG�
5HIHU WR ������ 6,*1(' %,1$5< ',9,'( ï '%6����� IRU GHWDLOV�

)ODJV (5� 'U FRQWDLQV ��

7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ��

1� 21 ZKHQ ELW �� RI 5 LV VHW WR ��

([DPSOH

'9%�����

���

/5 ��

+5 ��

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� '9%�����

���

/5 ����

+5 ��

�����

'G� ,5 ���

� � ) �

'U� /5 ��

� � � �

5� +5 ��

� � $ �

5��� +5 ��

� � � �

w

5HPDLQGHU ��� 4XRWLHQW ������

������ '28%/( %,1$5< $'' ï $'%/�����

$X� )LUVW DXJHQG ZRUG �ELQDU\�

,5� 65� $5� '0� (0� +5� /5� 7&

$G� )LUVW DGGHQG ZRUG �ELQDU\�

,5� 65� $5� '0� (0� +5� /5� 7&

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

5� )LUVW UHVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

$'%/�����

$X

$G

5

#$'%/�����

$X

$G

5

/LPLWDWLRQV $X DQG $X�� PXVW EH LQ WKH VDPH GDWD DUHD� DV PXVW $G DQG $G��� DQG 5 DQG
5���

$'%/����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� $'%/����� LV QRW H[HFXWHG�:KHQ WKH H[�
HFXWLRQ FRQGLWLRQ LV 21� $'%/������ DGGV WKH HLJKW�GLJLW FRQWHQWV RI $X�� DQG
$X� WKH HLJKW�GLJLW FRQWHQWV RI $G�� DQG $G� DQG &<� DQG SODFHV WKH UHVXOW LQ 5
DQG 5��� &< ZLOO EH VHW LI WKH UHVXOW LV JUHDWHU WKDQ )))) ))))�

%LQDU\ &DOFXODWLRQV 6HFWLRQ ����
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$X � � $X

$G � � $G

5 � � 5

� &<

&<

$'%/����� FDQ DOVR EH XVHG WR DGGVLJQHGELQDU\GDWD� 7KHRYHUIORZDQGXQGHU�
IORZ IODJV �65 ����� DQG 65 ������ LQGLFDWH ZKHWKHU WKH UHVXOW KDV H[FHHGHG
WKH ORZHU RU XSSHU OLPLWV RI WKH ���ELW VLJQHG ELQDU\ GDWD UDQJH� 5HIHU WR SDJH ��
IRU GHWDLOV RQ VLJQHG ELQDU\ GDWD�

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

&<� 21 ZKHQ WKH UHVXOW LV JUHDWHU WKDQ )))) ))))�

(4� 21 ZKHQ WKH UHVXOW LV ��

2)� 21 ZKHQ WKH UHVXOW H[FHHGV �������������� ��))) ))))��

8)� 21 ZKHQ WKH UHVXOW LV EHORZ ï������������� ����� ������

1� 21 ZKHQ ELW �� RI 5 LV VHW WR ��

([DPSOH �� 1RUPDO 'DWD 7KH IROORZLQJH[DPSOH VKRZV DQ HLJKW�GLJLW DGGLWLRQZLWK&< �65 ������ XVHG WR
UHSUHVHQW WKH VWDWXV RI WKH �WK GLJLW�

&/&�����

�����

$'%/�����

���

'0 ����

/5 ��

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� &/&�����

����� $'%/�����

���

'0 ����

/5 ��

�������� � ��$�)�&�  ��$�)$�&

$X � � � ��� $X � ���

$G � � � '0 ���� $G � '0 ����

� � � � � � � �

� � $ � ) � & �

��

5 � � � /5 �� 5 � /5 ��

) $ � &� � $ �

�

&< �&OHDUHG ZLWK &/&������

&< �1R FDUU\�

1RWH 7KH VWDWXV RI WKH 8) DQG2) IODJV FDQ EH LJQRUHG VLQFH WKH\ DUH UHOHYDQW RQO\ LQ
WKH DGGLWLRQ RI VLJQHG ELQDU\ GDWD�

,Q WKH IROORZLQJH[DPSOH� $'%/����� LV XVHG WR DGG WZR ���ELW VLJQHG ELQDU\ YDO�
XHV DQG RXWSXW WKH ���ELW VLJQHG ELQDU\ UHVXOW WR 5 DQG 5��� �7KH �·V FRPSOH�
PHQW LV XVHG WR H[SUHVV QHJDWLYH YDOXHV��
7KH HIIHFWLYH UDQJH IRU ���ELW VLJQHG ELQDU\ YDOXHV LV ï�������������
����� ����� WR �������������� ��))) ))))�� 7KH RYHUIORZ IODJ �2)� 65 ������
LV WXUQHG 21 LI WKH UHVXOW H[FHHGV �������������� ��))) ))))� DQG WKH XQGHU�

([DPSOH ��
6LJQHG %LQDU\ 'DWD

%LQDU\ &DOFXODWLRQV 6HFWLRQ ����
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IORZ IODJ �8)� 65 ������ LV WXUQHG 21 LI WKH UHVXOW IDOOV EHORZ ï�������������
����� ������

&/&�����

�����

$'%/�����

/5 ��

'0 ����

'0 ����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� &/&�����

����� $'%/�����

/5 ��

'0 ����

'0 ����

,Q WKH FDVH EHORZ� ������������� � �ï������������  �������������
��%�&���' � ()���&��  �$��$�&��� 1HLWKHU 2) QRU 8) DUH WXUQHG 21�

$X � � � /5 �� $X � /5 ��

$G � � � '0 ���� $G � '0 ����

� % � & � � � '

( ) � � � & � �

��
5 � � � '0 ���� 5 � '0 ����

$ � & �� $ � �

�

&< �&OHDUHG ZLWK &/&������

8) �65 ������

� 2) �65 ������

1RWH 7KH VWDWXV RI WKH &< IODJ FDQ EH LJQRUHGZKHQ DGGLQJ VLJQHGELQDU\ GDWD VLQFH LW
LV UHOHYDQW RQO\ LQ WKH DGGLWLRQ RI QRUPDO KH[DGHFLPDO YDOXHV�

������ '28%/( %,1$5< 68%75$&7 ï 6%%/�����

0L� )LUVW PLQXHQG ZRUG �ELQDU\�

,5� 65� $5� '0� (0� +5� 7&� /5

6X� )LUVW VXEWUDKHQG ZRUG �ELQDU\�

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

5� )LUVW UHVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

6%%/�����

0L

6X

5

#6%%/�����

0L

6X

5

/LPLWDWLRQV 0L DQG 0L�� PXVW EH LQ WKH VDPH GDWD DUHD� DV PXVW 6X DQG 6X��� DQG 5 DQG
5���

6%%/����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 6%%/����� LV QRW H[HFXWHG�:KHQ WKH H[�
HFXWLRQ FRQGLWLRQ LV 21� 6%%/����� VXEWUDFWV &< DQG WKH HLJKW�GLJLW YDOXH LQ 6X
DQG6X�� IURP WKHHLJKW�GLJLW YDOXH LQ0L DQG0L��� DQGSODFHV WKH UHVXOW LQ5 DQG
5��� ,I WKH UHVXOW LV QHJDWLYH� &< LV VHW DQG WKH �·V FRPSOHPHQW RI WKH DFWXDO UH�
VXOW LV SODFHG LQ5�� DQG5� 8VH WKH'28%/(�·V &203/(0(17 LQVWUXFWLRQV WR
FRQYHUW WKH �·V FRPSOHPHQW WR WKH WUXH UHVXOW�

%LQDU\ &DOFXODWLRQV 6HFWLRQ ����
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0L � � 0L

6X � � 6X

5 � � 5

ï &<

&<

6%%/����� FDQ DOVR EH XVHG WR VXEWUDFW VLJQHG ELQDU\ GDWD� 7KH RYHUIORZ DQG
XQGHUIORZ IODJV �65 ����� DQG 65 ������ LQGLFDWH ZKHWKHU WKH UHVXOW KDV H[�
FHHGHG WKH ORZHU RU XSSHU OLPLWV RI WKH ���ELW VLJQHG ELQDU\ GDWD UDQJH� 5HIHU WR
SDJH �� IRU GHWDLOV RQ VLJQHG ELQDU\ GDWD�

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

&<� 21 ZKHQ WKH UHVXOW LV QHJDWLYH� L�H�� ZKHQ 0L LV OHVV WKDQ 6X SOXV &<�

(4� 21 ZKHQ WKH UHVXOW LV ��

2)� 21 ZKHQ WKH UHVXOW H[FHHGV �������������� ��))) ))))��

8)� 21 ZKHQ WKH UHVXOW LV EHORZ ï������������� ����� ������

1� 21 ZKHQ ELW �� RI 5�� LV VHW WR ��

([DPSOH �� 1RUPDO 'DWD ,Q WKLV H[DPSOH� WKH HLJKW�GLJLW QXPEHU LQ ,5 ��� DQG ,5 ��� LV VXEWUDFWHG IURP
WKH HLJKW�GLJLWQXPEHU LQ'0����DQG'0����� DQG WKH UHVXOW LV RXWSXW WR /5��
DQG /5 ��� ,I WKH UHVXOW LV QHJDWLYH� &< �65 ������ LV WXUQHG 21�

&/&�����

�����

6%%/�����

���

'0 ����

/5 ��

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� &/&�����

����� 6%%/�����

���

'0 ����

/5 ��

�������� � ��$�)�&�  ��$�)$�&

$X � � � ��� $X � ���

$G � � � '0 ���� $G � '0 ����

� � � � � � � �

� � $ � ) � & �

�

5 � � � /5 �� 5 � /5 ��

� � & �� � � (

�

&< �&OHDUHG ZLWK &/&������

&< �1R FDUU\�

ï

1RWH 7KH VWDWXV RI WKH 8) DQG2) IODJV FDQ EH LJQRUHG VLQFH WKH\ DUH UHOHYDQW RQO\ LQ
WKH VXEWUDFWLRQ RI VLJQHG ELQDU\ GDWD�

,Q WKH IROORZLQJH[DPSOH�6%%/����� LV XVHG WR VXEWUDFW RQH���ELW VLJQHGELQDU\
YDOXH IURP DQRWKHU DQG RXWSXW WKH ���ELW VLJQHG ELQDU\ UHVXOW WR 5 DQG 5���
7KH HIIHFWLYH UDQJH IRU ���ELW VLJQHG ELQDU\ YDOXHV LV ï�������������
����� ����� WR �������������� ��))) ))))�� 7KH RYHUIORZ IODJ �2)� 65 ������
LV WXUQHG 21 LI WKH UHVXOW H[FHHGV �������������� ��))) ))))� DQG WKH XQGHU�

([DPSOH ��
6LJQHG %LQDU\ 'DWD

%LQDU\ &DOFXODWLRQV 6HFWLRQ ����
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IORZ IODJ �8)� 65 ������ LV WXUQHG 21 LV WKH UHVXOW IDOOV EHORZ ï�������������
����� ������

&/&�����

�����

6%%/�����

���

'0 ����

/5 ��

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� &/&�����

����� 6%%/�����

���

'0 ����

/5 ��

,Q WKH FDVH EHORZ� ������������� ï �ï������������  �������������
��%�& ���' ï ^()�� �&�� ï � ���� ����`  �&�� �$���� 1HLWKHU 2) QRU 8)
DUH WXUQHG 21�

$X � � � ��� $X � ���

$G � � � '0 ���� $G � '0 ����

� % � & � � � '

( ) � � � & � �

�ï
5 � � � /5 �� 5 � /5 ��

� $ � �� & � �

�

&< �&OHDUHG ZLWK &/&������

8) �65 ������

� 2) �65 ������

ï

1RWH 7KH VWDWXV RI WKH &< IODJ FDQ EH LJQRUHGZKHQ DGGLQJ VLJQHGELQDU\ GDWD VLQFH LW
LV UHOHYDQW RQO\ LQ WKH DGGLWLRQ RI QRUPDO KH[DGHFLPDO YDOXHV�

������ 6,*1(' %,1$5< 08/7,3/< ï 0%6�����

0G� 0XOWLSOLFDQG ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

0U� 0XOWLSOLHU ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

5� )LUVW UHVXOW ZRUG

,5� 65� $5� '0� (0� +5 /5

0%6�����

0G

0U

5

#0%6�����

0G

0U

5

/LPLWDWLRQV 5 DQG 5�� PXVW EH LQ WKH VDPH GDWD DUHD�
0%6����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ 0%6����� PXOWLSOLHV WKH VLJQHG ELQDU\ FRQWHQW RI WZR ZRUGV DQG RXWSXWV WKH
��GLJLW VLJQHG ELQDU\ UHVXOW WR 5�� DQG 5� 7KH ULJKWPRVW IRXU GLJLWV RI WKH UHVXOW
DUH SODFHG LQ 5� DQG WKH OHIWPRVW IRXU GLJLWV DUH SODFHG LQ 5��� 5HIHU WR SDJH ��
IRU GHWDLOV RQ VLJQHG ELQDU\ GDWD�

0G

0U

5 �� 5

;

%LQDU\ &DOFXODWLRQV 6HFWLRQ ����
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)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ���� ����� RWKHUZLVH 2))�

1� 21 ZKHQ ELW �� RI 5�� LV VHW WR ��

([DPSOH ,Q WKH IROORZLQJ H[DPSOH� 0%6����� LV XVHG WR PXOWLSO\ WKH VLJQHG ELQDU\ FRQ�
WHQWV RI ,5 ��� ZLWK WKH VLJQHG ELQDU\ FRQWHQWV RI '0 ���� DQG RXWSXW WKH UHVXOW
WR /5 �� DQG /5 ���

0%6�����

���

'0 ����

/5 ��

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 0%6�����

���

'0 ����

/5 ��
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0G� ���
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;
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0G� )LUVW PXOWLSOLFDQG ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

0U� )LUVW PXOWLSOLHU ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

5� )LUVW UHVXOW ZRUG

,5� 65� $5� '0� (0� +5 /5

0%6/�����

0G

0U

5

#0%6/�����

0G

0U

5

/LPLWDWLRQV 0G DQG 0G�� PXVW EH LQ WKH VDPH GDWD DUHD� DV PXVW 0U DQG 0U��� DQG 5
WKURXJK 5���
0%6/����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ 0%6/�����PXOWLSOLHV WKH ���ELW ���GLJLW� VLJQHGELQDU\ GDWD LQ0G�� DQG0GZLWK
WKH ���ELW VLJQHG ELQDU\ GDWD LQ 0U�� DQG 0U� DQG RXWSXWV WKH ���GLJLW VLJQHG
ELQDU\ UHVXOW WR 5�� WKURXJK 5� 5HIHU WR SDJH �� IRU GHWDLOV RQ VLJQHG ELQDU\
GDWD�

0G � � 0G

0U � � 0U

5 � � 55 � � 5 � �
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%LQDU\ &DOFXODWLRQV 6HFWLRQ ����
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)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ]HUR �FRQWHQW RI 5�� WKURXJK 5 DOO ]HURHV�� RWKHU�
ZLVH 2))�

1� 21 ZKHQ ELW �� RI 5�� LV VHW WR ��

([DPSOH ,Q WKH IROORZLQJ H[DPSOH� 0%6/����� LV XVHG WR PXOWLSO\ WKH VLJQHG ELQDU\ FRQ�
WHQWV RI ,5 ��� DQG ,5 ��� ZLWK WKH VLJQHG ELQDU\ FRQWHQWV RI '0 ���� DQG
'0 ���� DQG RXWSXW WKH UHVXOW WR /5 �� WKURXJK /5 ���
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'U� 'LYLVRU ZRUG
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'G

'U

5

#'%6�����

'G

'U

5

/LPLWDWLRQV 5 DQG 5�� PXVW EH LQ WKH VDPH GDWD DUHD�
'%6����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ '%6����� GLYLGHV WKH VLJQHGELQDU\ FRQWHQWRI'GE\ WKH VLJQHGELQDU\ FRQWHQWRI
'U� DQG RXWSXWV WKH ��GLJLW VLJQHG ELQDU\ UHVXOW WR 5�� DQG 5� 7KH TXRWLHQW LV
SODFHG LQ 5� DQG WKH UHPDLQGHU LV SODFHG LQ 5��� 5HIHU WR SDJH �� IRU GHWDLOV RQ
VLJQHG ELQDU\ GDWD�

'G'U

5 5 � �

4XRWLHQW 5HPDLQGHU

)ODJV (5� 'U FRQWDLQV ��

%LQDU\ &DOFXODWLRQV 6HFWLRQ ����
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7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH FRQWHQW RI 5 �WKH TXRWLHQW� LV ����� RWKHUZLVH 2))�

1� 21 ZKHQ ELW �� RI 5 LV VHW WR ��

([DPSOH ,Q WKH IROORZLQJ H[DPSOH� '%6����� LV XVHG WR GLYLGH WKH VLJQHG ELQDU\ FRQWHQWV
RI ,5 ��� ZLWK WKH VLJQHG ELQDU\ FRQWHQWV RI '0 ���� DQG RXWSXW WKH UHVXOW WR
/5 �� DQG /5 ���

'%6�����

���

'0 ����

/5 ��

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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5� )LUVW UHVXOW ZRUG
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'%6/�����

'G

'U

5

#'%6/�����

'G

'U

5

/LPLWDWLRQV 'G DQG 'G�� PXVW EH LQ WKH VDPH GDWD DUHD� DV PXVW 'U DQG 'U��� DQG 5
WKURXJK 5���
'%6/����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ '%6����� GLYLGHV WKH ���ELW ���GLJLW� VLJQHG ELQDU\ GDWD LQ 'G�� DQG 'G E\ WKH
���ELW VLJQHG ELQDU\ GDWD LQ 'U�� DQG 'U� DQG RXWSXWV WKH ���GLJLW VLJQHG ELQDU\
UHVXOW WR 5�� WKURXJK 5� 7KH TXRWLHQW LV SODFHG LQ 5�� DQG5� DQG WKH UHPDLQGHU
LV SODFHG LQ 5�� DQG 5��� 5HIHU WR SDJH �� IRU GHWDLOV RQ VLJQHG ELQDU\ GDWD�

5�� 5

4XRWLHQW5HPDLQGHU

'G�� 'G'U�� 'U

5�� 5��

%LQDU\ &DOFXODWLRQV 6HFWLRQ ����
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)ODJV (5� 'U�� DQG 'U FRQWDLQ ��

7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH FRQWHQW RI 5�� DQG 5 �WKH TXRWLHQW� LV �� RWKHUZLVH 2))�

1� 21 ZKHQ ELW �� RI 5�� LV VHW WR ��

([DPSOH ,Q WKH IROORZLQJH[DPSOH�'%6/����� LV XVHG WR GLYLGH WKH VLJQHGELQDU\ FRQWHQWV
RI ,5 ��� DQG ,5 ��� ZLWK WKH VLJQHG ELQDU\ FRQWHQWV RI '0 ���� DQG '0 ����
DQG RXWSXW WKH UHVXOW WR /5 �� WKURXJK /5 ���

'%6/�����

���

'0 ����

/5 ��

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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w

5��� /5 ��
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5��� /5 ��
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5HPDLQGHU �ï�� 4XRWLHQW �ï��������

���� 6SHFLDO 0DWK ,QVWUXFWLRQV

������ ),1' 0$;,080 ï 0$;�����

5�� )LUVW ZRUG LQ UDQJH

,5� 65� $5� '0� (0� +5� 7&� /5

&� &RQWURO GDWD

,5� 65� $5� '0� (0� +5� /5� �

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV
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&

5�

'
'� 'HVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� /5

0$;�����

&

5�

'

/LPLWDWLRQV 1 LQ & PXVW EH %&' EHWZHHQ ��� WR ����
5� DQG 5��1ï� PXVW EH LQ WKH VDPH GDWD DUHD�
0$;����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQFRQGLWLRQ LV2))�0$;����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� 0$;����� VHDUFKHV WKH UDQJH RI PHPRU\ IURP 5� WR
5��1ï� IRU WKH DGGUHVV WKDW FRQWDLQV WKHPD[LPXP YDOXH DQG RXWSXWV WKHPD[L�
PXP YDOXH WR WKH GHVWLQDWLRQ ZRUG �'��

6SHFLDO 0DWK ,QVWUXFWLRQV 6HFWLRQ ����
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,I ELW �� RI & LV 21� 0$;����� LGHQWLILHV WKH DGGUHVV RI WKH ZRUG FRQWDLQLQJ WKH
PD[LPXP YDOXH LQ '��� 7KH DGGUHVV LV LGHQWLILHG GLIIHUHQWO\ IRU WKH '0 DUHD�

�� �� ���� �� )RU DQ DGGUHVV LQ WKH '0 DUHD� WKH ZRUG DGGUHVV LV ZULWWHQ WR '��� )RU H[�
DPSOH� LI WKH DGGUHVV FRQWDLQLQJ WKHPD[LPXPYDOXH LV'0����� WKHQ�����
LV ZULWWHQ LQ '���

�� )RU DQ DGGUHVV LQ DQRWKHU GDWD DUHD� WKH QXPEHU RI DGGUHVVHV IURP WKH EH�
JLQQLQJ RI WKH VHDUFK LV ZULWWHQ WR '��� )RU H[DPSOH� LI WKH DGGUHVV FRQWDLQ�
LQJ WKH PD[LPXP YDOXH LV ,5 ��� DQG WKH ILUVW ZRUG LQ WKH VHDUFK UDQJH LV
,5 ���� WKHQ ����� LV ZULWWHQ LQ '���

,I ELW �� RI & LV 21 DQGPRUH WKDQ RQH DGGUHVV FRQWDLQV WKH VDPHPD[LPXP YDO�
XH� WKH SRVLWLRQ RI WKH ORZHVW RI WKH DGGUHVVHV ZLOO EH RXWSXW WR '���
7KH QXPEHU RI ZRUGV ZLWKLQ WKH UDQJH �1� LV FRQWDLQHG LQ WKH � ULJKWPRVW GLJLWV RI
&� ZKLFK PXVW EH %&' EHWZHHQ ��� DQG ����
:KHQ ELW �� RI & LV 2))� GDWD ZLWKLQ WKH UDQJH LV WUHDWHG DV QRUPDO ELQDU\ DQG
ZKHQ LW LV 21 WKH GDWD LV WUHDWHG DV VLJQHG ELQDU\�

�� �� �� �� �� ��

'DWD W\SH
� �21�� 6LJQHG ELQDU\
� �2))�� 1RUPDO ELQDU\

1XPEHU RI ZRUGV
LQ UDQJH �1�

1RW XVHG ï VHW WR ]HUR�

2XWSXW DGGUHVV WR '��"
� �21�� <HV�
� �2))�� 1R�

&�

&DXWLRQ ,I ELW �� RI & LV21� YDOXHV DERYH ����� DUH WUHDWHG DV QHJDWLYHQXPEHUV� VR WKH
UHVXOWV ZLOO GLIIHU GHSHQGLQJ RQ WKH VSHFLILHG GDWD W\SH� %H VXUH WKDW WKH FRUUHFW
GDWD W\SH LV VSHFLILHG�

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

7KH QXPEHU RI ZRUGV VSHFLILHG LQ & LV QRW %&' ���� WR �����

5� DQG 5��1ï� DUH QRW LQ WKH VDPH GDWD DUHD�

(4� 21 ZKHQ WKH PD[LPXP YDOXH LV ������

1� 21 ZKHQ ELW �� RI ' LV VHW WR ��
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5�� )LUVW ZRUG LQ UDQJH

,5� 65� $5� '0� (0� +5� 7&� /5

&� &RQWURO GDWD
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'
'� 'HVWLQDWLRQ ZRUG
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'

/LPLWDWLRQV 1 LQ & PXVW EH %&' EHWZHHQ ��� WR ����
5� DQG 5��1ï� PXVW EH LQ WKH VDPH GDWD DUHD�
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0,1����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 0,1����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� 0,1����� VHDUFKHV WKH UDQJH RI PHPRU\ IURP 5� WR
5��1ï� IRU WKH DGGUHVV WKDW FRQWDLQV WKH PLQLPXP YDOXH DQG RXWSXWV WKH PLQL�
PXP YDOXH WR WKH GHVWLQDWLRQ ZRUG �'��

,I ELW �� RI & LV 21� 0,1����� LGHQWLILHV WKH DGGUHVV RI WKH ZRUG FRQWDLQLQJ WKH
PLQLPXP YDOXH LQ '��� 7KH DGGUHVV LV LGHQWLILHG GLIIHUHQWO\ IRU WKH '0 DUHD�

�� �� ���� �� )RU DQ DGGUHVV LQ WKH '0 DUHD� WKH ZRUG DGGUHVV LV ZULWWHQ WR '��� )RU H[�
DPSOH� LI WKH DGGUHVV FRQWDLQLQJ WKHPLQLPXP YDOXH LV '0 ����� WKHQ �����
LV ZULWWHQ LQ '���

�� )RU DQ DGGUHVV LQ DQRWKHU GDWD DUHD� WKH QXPEHU RI DGGUHVVHV IURP WKH EH�
JLQQLQJ RI WKH VHDUFK LV ZULWWHQ WR '��� )RU H[DPSOH� LI WKH DGGUHVV FRQWDLQ�
LQJ WKH PLQLPXP YDOXH LV ,5 ��� DQG WKH ILUVW ZRUG LQ WKH VHDUFK UDQJH LV
,5 ���� WKHQ ����� LV ZULWWHQ LQ '���

,I ELW �� RI & LV 21 DQGPRUH WKDQ RQH DGGUHVV FRQWDLQV WKH VDPH PLQLPXP YDO�
XH� WKH SRVLWLRQ RI WKH ORZHVW RI WKH DGGUHVVHV ZLOO EH RXWSXW WR '���

7KH QXPEHU RI ZRUGV ZLWKLQ WKH UDQJH �1� LV FRQWDLQHG LQ WKH � ULJKWPRVW GLJLWV RI
&� ZKLFK PXVW EH %&' EHWZHHQ ��� DQG ����

:KHQ ELW �� RI & LV 2))� GDWD ZLWKLQ WKH UDQJH LV WUHDWHG DV XQVLJQHG ELQDU\ DQG
ZKHQ LW LV 21 WKH GDWD LV WUHDWHG DV VLJQHG ELQDU\� 5HIHU WR SDJH �� IRU GHWDLOV RQ
VLJQHG ELQDU\ GDWD�

�� �� �� �� �� ��

'DWD W\SH
� �21�� 6LJQHG ELQDU\
� �2))�� 8QVLJQHG ELQDU\

1XPEHU RI ZRUGV
LQ UDQJH �1�

1RW XVHG ï VHW WR ]HUR�

2XWSXW DGGUHVV WR '��"
� �21�� <HV�
� �2))�� 1R�

&�

&DXWLRQ ,I ELW �� RI & LV21� YDOXHV DERYH ����� DUH WUHDWHG DV QHJDWLYHQXPEHUV� VR WKH
UHVXOWV ZLOO GLIIHU GHSHQGLQJ RQ WKH VSHFLILHG GDWD W\SH� %H VXUH WKDW WKH FRUUHFW
GDWD W\SH LV VSHFLILHG�

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

7KH QXPEHU RI ZRUGV VSHFLILHG LQ & LV QRW %&' ���� WR �����

5� DQG 5��1ï� DUH QRW LQ WKH VDPH GDWD DUHD�

(4� 21 ZKHQ WKH PLQLPXP YDOXH LV ������

1� 21 ZKHQ ELW �� RI ' LV VHW WR ��

6SHFLDO 0DWK ,QVWUXFWLRQV 6HFWLRQ ����
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6� 6RXUFH ZRUG
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1� 1XPEHU RI F\FOHV
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'� )LUVW GHVWLQDWLRQ ZRUG
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$9*�����

6

1

'

#$9*�����

6

1

'

/LPLWDWLRQV 'DWD RI 6 PXVW EH KH[DGHFLPDO�
1 PXVW EH %&' IURP ����� WR ������
' DQG '�1�� PXVW EH LQ WKH VDPH GDWD DUHD�
$9*����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ $9*����� LV XVHG WR FDOFXODWH WKH DYHUDJH YDOXH RI 6 RYHU 1 F\FOHV�
:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� $9*����� LV QRW H[HFXWHG�
)RU WKH ILUVW 1ï�F\FOHVZKHQ WKHH[HFXWLRQFRQGLWLRQ LV21�$9*����� ZULWHV WKH
YDOXH RI 6 WR '� (DFK WLPH WKDW $9*����� LV H[HFXWHG� WKH SUHYLRXV YDOXH RI 6 LV
VWRUHG LQ ZRUGV '�� WR '�1��� 7KH ILUVW � GLJLWV RI '�� DUH LQFUHPHQWHG ZLWK
HDFK H[HFXWLRQ DQG DFW DV D SRLQWHU WR LQGLFDWH ZKHUH WKH SUHYLRXV YDOXH LV
VWRUHG� %LW �� RI '�� UHPDLQV 2)) IRU WKH ILUVW 1ï� F\FOHV�
2Q WKH1WK F\FOH� WKH SUHYLRXVYDOXHRI 6 LVZULWWHQ WR ODVWZRUG LQ WKH UDQJH'�� WR
'�1��� 7KH DYHUDJH YDOXHRI WKH SUHYLRXVYDOXHVVWRUHG LQ'�� WR'�1�� LV FDO�
FXODWHGDQGZULWWHQ WR'� ELW �� RI'�� LV WXUQHG21� DQG WKHSUHYLRXVYDOXHSRLQW�
HU �WKH ILUVW � GLJLWV RI '��� LV UHVHW WR ]HUR� (DFK WLPH WKDW $9*����� LV H[HFXWHG�
WKH SUHYLRXV YDOXH RI 6 RYHUZULWHV WKH FRQWHQW RI WKH ZRUG LQGLFDWHGE\ WKH SRLQW�
HU DQG WKH QHZ DYHUDJH YDOXH LV FDOFXODWHG DQG ZULWWHQ WR '� 7KH SRLQWHU ZLOO EH
UHVHW DJDLQ DIWHU UHDFKLQJ 1ï��
7KH IROORZLQJ GLDJUDP VKRZV WKH IXQFWLRQ RI ZRUGV ' WR '�1���

' $YHUDJH YDOXH �DIWHU 1 RU PRUH F\FOHV�

'�� 3UHYLRXV YDOXH SRLQWHU DQG F\FOH LQGLFDWRU

'�� 3UHYLRXV YDOXH ��

'�� 3UHYLRXV YDOXH ��

'�1�� 3UHYLRXV YDOXH �1

7KH IXQFWLRQ RI ELWV LQ '�� DUH VKRZQ LQ WKH IROORZLQJ GLDJUDP DQG H[SODLQHG LQ
PRUH GHWDLO EHORZ�

�� �� �� �� ��

3UHYLRXV YDOXH SRLQWHU
���GLJLW KH[DGHFLPDO IURP � WR 1ï���

'���

1RW XVHG� 6HW WR ]HUR�

&\FOH LQGLFDWRU
� �2))�� F\FOHV VLQFH H[HFXWLRQ RI $9*����� � 1�
� �21�� F\FOHV VLQFH H[HFXWLRQ RI $9*����� � 1�

6SHFLDO 0DWK ,QVWUXFWLRQV 6HFWLRQ ����
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3UHYLRXV 9DOXH 3RLQWHU 7KH SUHYLRXV YDOXH SRLQWHU LQGLFDWHV WKH ORFDWLRQZKHUH WKHPRVW UHFHQW YDOXH RI
6 ZDV VWRUHG UHODWLYH WR '��� L�H�� D SRLQWHU YDOXH RI � LQGLFDWHV'��� D YDOXH RI �
LQGLFDWHV '��� HWF�

&\FOH ,QGLFDWRU 7KH F\FOH LQGLFDWRU LV WXUQHG21 DIWHU $9*����� KDV EHHQ H[HFXWHG1 WLPHV� $W
WKLV SRLQW� ' ZLOO FRQWDLQ WKH DYHUDJH YDOXH RI WKH FRQWHQWV RI ZRUGV '�� WKURXJK
'�1��� 7KH DYHUDJH YDOXH LV ��GLJLW KH[DGHFLPDODQG LV URXQGHGRII WR WKH QHDU�
HVW LQWHJHU YDOXH�

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

2QH RU PRUH RSHUDQGV KDYH EHHQ VHW LQFRUUHFWO\�

([DPSOH ,Q WKH IROORZLQJ H[DPSOH� WKH FRQWHQW RI ,5 ��� LV VHW WR ����� DQG WKHQ LQFUHP�
HQWHG E\ � HDFK F\FOH� )RU WKH ILUVW WZR F\FOHV� $9*����� PRYHV WKH FRQWHQW RI
,5 ��� WR '0 ���� DQG '0 ����� 7KH FRQWHQWV RI '0 ���� ZLOO DOVR FKDQJH
�ZKLFK FDQ EH XVHG WR FRQILUP WKDW WKH UHVXOWV RI $9*����� KDV FKDQJHG��2Q WKH
WKLUG DQG ODWHU F\FOHV $9*����� FDOFXODWHV WKH DYHUDJH YDOXH RI WKH FRQWHQWV RI
'0 ���� WR '0 ���� DQG ZULWHV WKDW DYHUDJH YDOXH WR '0 �����
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�VW F\FOH �QG F\FOH �UG F\FOH �WK F\FOH

'0 ���� ���� ���� ���� ���� $YHUDJH

'0 ���� ���� ���� ���� ���� 3RLQWHU

'0 ���� ���� ���� ���� ����

'0 ���� ��� ���� ���� ���� � SUHYLRXV YDOXHV RI ,5 ��

'0 ���� ��� ��� ���� ����

�VW F\FOH �QG F\FOH �UG F\FOH �WK F\FOH

,5 �� ���� ���� ���� ����

6SHFLDO 0DWK ,QVWUXFWLRQV 6HFWLRQ ����
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'� )LUVW GHVWLQDWLRQ ZRUG
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/LPLWDWLRQV 7KH � ULJKWPRVW GLJLWV RI & PXVW EH %&' EHWZHHQ ��� DQG ����
,I ELW �� RI & LV2)) �VHWWLQJ IRU %&'GDWD�� DOO GDWDZLWKLQ WKH UDQJH5� WR5��1ï�
PXVW EH %&'�
680����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 680����� LV QRW H[HFXWHG�:KHQ WKH H[�
HFXWLRQ FRQGLWLRQ LV 21� 680����� DGGV HLWKHU WKH FRQWHQWV RI ZRUGV 5� WR
5��1ï�RU WKH E\WHV LQZRUGV5� WR 5��1��ï�DQGRXWSXWV WKDW YDOXH WR WKHGHVWL�
QDWLRQ ZRUGV �' DQG '���� 7KH GDWD FDQ EH VXPPHG DV ELQDU\ RU %&' DQG ZLOO
EH RXWSXW LQ WKH VDPH IRUP� %LQDU\ GDWD FDQ EH HLWKHU VLJQHG RU XQVLJQHG�
7KH IXQFWLRQ RI ELWV LQ & DUH VKRZQ LQ WKH IROORZLQJ GLDJUDP DQG H[SODLQHG LQ
PRUH GHWDLO EHORZ�

�� �� �� �� �� ��

1XPEHU RI LWHPV LQ UDQJH �1� %&'�
1XPEHU RI ZRUGV RU QXPEHU RI E\WHV
��� WR ���

6WDUWLQJ E\WH LQ 5� �ZKHQ ELW �� LV 21�
� �21�� 5LJKWPRVW
� �2))�� /HIWPRVW

$GGLWLRQ XQLWV
� �21�� %\WHV
� �2))�� :RUGV

&�

'DWD W\SH
� �21�� %LQDU\
� �2))�� %&'

'DWD W\SH �ZKHQ ELW �� LV 21�
� �21�� 6LJQHG ELQDU\
� �2))�� 8QVLJQHG ELQDU\

1XPEHU RI ,WHPV LQ 5DQJH 7KH QXPEHU RI LWHPVZLWKLQ WKH UDQJH �1� LV FRQWDLQHG LQ WKH � ULJKWPRVW GLJLWV RI
&� ZKLFKPXVW EH%&' EHWZHHQ��� DQG���� 7KLV QXPEHU ZLOO LQGLFDWH WKH QXP�
EHU RI ZRUGV RU WKH QXPEHU RI E\WHV GHSHQGLQJ WKH LWHPV EHLQJ VXPPHG�

$GGLWLRQ 8QLWV :RUGV ZLOO EH DGGHG LI ELW �� LV 2)) DQG E\WHV ZLOO EH DGGHG LI ELW �� LV 21�
,I E\WHV DUH VSHFLILHG� WKH UDQJH FDQ EHJLQ ZLWK WKH OHIWPRVW RU ULJKWPRVW E\WH RI
5�� 7KH OHIWPRVW E\WH RI 5� ZLOO QRW EH DGGHG LI ELW �� LV 21�
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7KH E\WHV ZLOO EH DGGHG LQ WKLV RUGHU ZKHQ ELW �� LV 2))� �����������
7KH E\WHV ZLOO EH DGGHG LQ WKLV RUGHU ZKHQ ELW �� LV 21� ���������

'DWD 7\SH 'DWDZLWKLQ WKH UDQJH LV WUHDWHGDV XQVLJQHGELQDU\ZKHQ ELW �� RI & LV21DQGELW
�� LV 2))� DQG LW LV WUHDWHG DV VLJQHG ELQDU\ ZKHQ ERWK ELWV �� DQG �� DUH 21�
5HIHU WR SDJH �� IRU GHWDLOV RQ VLJQHG ELQDU\ GDWD�
'DWDZLWKLQ WKH UDQJH LV WUHDWHGDV%&'ZKHQELW ��RI& LV2))� UHJDUGOHVVRI WKH
VWDWXV RI ELW ���

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�
5� DQG 5��1ï� DUH QRW LQ WKH VDPH GDWD DUHD�
7KH QXPEHU RI LWHPV LQ & LV QRW %&' EHWZHHQ ��� DQG ����
7KH GDWD EHLQJ VXPPHG LV QRW %&' ZKHQ %&' ZDV GHVLJQDWHG�

(4� 21 ZKHQ WKH UHVXOW LV ]HUR�
1� 21 ZKHQ ELW �� RI ' LV VHW WR ��

([DPSOH ,Q WKH IROORZLQJ H[DPSOH� WKH %&' FRQWHQWV RI WKH �� ZRUGV IURP '0 ���� WR
'0 ���� DUH DGGHG ZKHQ ,5 ����� LV 21 DQG WKH UHVXOW LV ZULWWHQ WR '0 ����
DQG '0 �����
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6� ,QSXW GDWD VRXUFH ZRUG
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2SHUDQG 'DWD $UHDV

'� 5HVXOW GHVWLQDWLRQ ZRUG
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&
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'
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/LPLWDWLRQV )RU WULJRQRPHWULF IXQFWLRQV 6 PXVW EH %&' IURP ���� WR ���� ���� » � �����
$35����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�
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'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� $35����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� WKH RSHUDWLRQ RI $35����� GHSHQGV RQ WKH FRQWURO ZRUG
&�
,I & LV ����� RU ������ $35����� FRPSXWHV VLQ�»� RU FRV�»�� 7KH %&' YDOXH RI 6
VSHFLILHV » LQ WHQWKV RI GHJUHHV�
,I & LV DQ DGGUHVV� $35����� FRPSXWHV I�[� RI WKH IXQFWLRQ HQWHUHG LQ DGYDQFH
EHJLQQLQJ DW ZRUG &� 7KH IXQFWLRQ LV D VHULHV RI OLQH VHJPHQWV �ZKLFK FDQ DS�
SUR[LPDWH D FXUYH� GHWHUPLQHG E\ WKH RSHUDWRU� 7KH %&' RU KH[DGHFLPDO YDOXH
RI 6 VSHFLILHV [�

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�
)RU WULJRQRPHWULF IXQFWLRQV� [ ! ����� �[ LV WKH FRQWHQW RI 6��
$ FRQVWDQW RWKHU WKDQ ����� RU ����� ZDV GHVLJQDWHG IRU &�
7KH OLQHDU DSSUR[LPDWLRQ GDWD LV QRW UHDGDEOH�

(4� 7KH UHVXOW LV �����
1� 21 ZKHQ ELW �� RI ' LV VHW WR ��

([DPSOHV
6LQH )XQFWLRQ 7KH IROORZLQJ H[DPSOH GHPRQVWUDWHV WKH XVH RI WKH $35����� VLQH IXQFWLRQ WR

FDOFXODWH WKH VLQH RI ���� 7KH VLQH IXQFWLRQ LV VSHFLILHG ZKHQ & LV ������

,QSXW GDWD� [ 5HVXOW GDWD

6� '0 ���� '� '0 ����
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H[FHHGLQJ ����� LQ %&'�

5HVXOW GDWD KDV IRXU VLJQLILFDQW
GLJLWV� ILIWK DQG KLJKHU GLJLWV DUH
LJQRUHG� 7KH UHVXOW IRU VLQ����
ZLOO EH ������� QRW ��
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&RVLQH )XQFWLRQ 7KH IROORZLQJH[DPSOH GHPRQVWUDWHV WKH XVH RI WKH $35����� FRVLQH IXQFWLRQ WR
FDOFXODWH WKH FRVLQH RI ���� 7KH FRVLQH IXQFWLRQ LV VSHFLILHG ZKHQ & LV ������

,QSXW GDWD� [ 5HVXOW GDWD
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5HVXOW GDWD KDV IRXU VLJQLILFDQW
GLJLWV� ILIWK DQG KLJKHU GLJLWV DUH
LJQRUHG� 7KH UHVXOW IRU FRV���
ZLOO EH ������� QRW ��
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/LQHDU $SSUR[LPDWLRQ $35����� OLQHDU DSSUR[LPDWLRQ LV VSHFLILHGZKHQ & LV D PHPRU\ DGGUHVV�:RUG
& LV WKH ILUVW ZRUG RI WKH FRQWLQXRXV EORFN RI PHPRU\ FRQWDLQLQJ WKH OLQHDU DS�
SUR[LPDWLRQ GDWD�

7KH FRQWHQW RI ZRUG & VSHFLILHV WKH QXPEHU RI OLQH VHJPHQWV LQ WKH DSSUR[LPD�
WLRQ� DQGZKHWKHU WKH LQSXW DQG RXWSXW DUH LQ %&' RU %,1 IRUP� %LWV �� WR �� FRQ�
WDLQ WKH QXPEHU RI OLQH VHJPHQWV OHVV �� Pï�� DV ELQDU\ GDWD� %LWV �� DQG �� GH�
WHUPLQH� UHVSHFWLYHO\� WKH RXWSXW DQG LQSXW IRUPV� � VSHFLILHV %&' DQG � VSHFL�
ILHV %,1�

�� �� 1RW XVHG� �� �� �� �� �� �� �� ��

2XWSXW IRUP

,QSXW IRUP

1XPEHU RI FRRUGLQDWHV
PLQXV RQH �Pï��

&�

(QWHU WKH FRRUGLQDWHV RI WKH P�� HQG�SRLQWV� ZKLFK GHILQH WKH P OLQH VHJPHQWV�
DV VKRZQ LQ WKH IROORZLQJ WDEOH� (QWHU DOO FRRUGLQDWHV LQ %,1 IRUP� $OZD\V HQWHU
WKH FRRUGLQDWHV IURP WKH ORZHVW ; YDOXH �;�� WR WKH KLJKHVW �;P�� ;� LV ����� DQG
GRHV QRW KDYH WR EH HQWHUHG�

:RUG &RRUGLQDWH
&�� ;P �PD[� ; YDOXH�
&�� <�

&�� ;�

&�� <�

&�� ;�

&�� <�

� �
&���P��� ;P

&���P��� <P

,I ELW �� RI& LV VHW WR �� WKH JUDSKZLOO EH UHIOHFWHG IURP OHIW WR ULJKW� DV VKRZQ LQ WKH
IROORZLQJ GLDJUDP�
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7KH IROORZLQJ H[DPSOH GHPRQVWUDWHV WKH FRQVWUXFWLRQ RI D OLQHDU DSSUR[LPDWLRQ
ZLWK �� OLQH VHJPHQWV� 7KH EORFN RI GDWD LV FRQWLQXRXV� DV LW PXVW EH� IURP '0
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���� WR '0 ���� �& WR & � �� � �� � ���� 7KH LQSXW GDWD LV WDNHQ IURP ,5 ���� DQG
WKH UHVXOW LV RXWSXW WR ,5 ����
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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6� ,QSXW ZRUG

,5� 65� $5� '0� (0� +5� /5�

&� )LUVW SDUDPHWHU ZRUG
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2SHUDQG 'DWD $UHDV

'� 2XWSXW ZRUG
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/DGGHU 6\PERO

3,'�����
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&
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/LPLWDWLRQV & DQG &��� PXVW EH ZLWKLQ WKH VDPH GDWD DUHD�
3,'����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�
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1RWH 'R QRW SURJUDP 3,'����� LQ WKH IROORZLQJ VLWXDWLRQV� 'RLQJ VR PD\ SURGXFH XQ�
H[SHFWHG EHKDYLRU� ,Q LQWHUUXSW SURJUDPV� LQ VXEURXWLQHV� EHWZHHQ ,/����� DQG
,/&������ EHWZHHQ -03����� DQG -0(������ DQG LQ VWHS SURJUDPPLQJ �ZKHQ
XVLQJ 67(3����� DQG 61;7�������

'HVFULSWLRQ 3,'����� FDUULHV RXW 3,' FRQWURO DFFRUGLQJ WR WKH GHVLJQDWHG SDUDPHWHUV� ,W
WDNHV WKH VSHFLILHG LQSXW UDQJH RI ELQDU\ GDWD IURP WKH FRQWHQWV RI LQSXW ZRUG 6
DQG FDUULHV RXW WKH 3,' RSHUDWLRQ DFFRUGLQJ WR WKH SDUDPHWHUV WKDW DUH VHW� 7KH
UHVXOWV DUH WKHQ VWRUHG DV WKH RSHUDWLRQ RXWSXW DPRXQW LQ RXWSXW ZRUG '�
3,' SDUDPHWHU ZRUGV UDQJH IURP& WKURXJK&���� 7KH 3,' SDUDPHWHUV DUH FRQ�
ILJXUHG DV VKRZQ EHORZ�

:RUG �� WR �� �� WR � � WR � � WR �
& 6HW YDOXH �69�
&�� 3URSRUWLRQDO EDQG �3�
&�� 7LN  ,QWHJUDO WLPH 7��VDPSOLQJ SHULRG g �6HH QRWH ���
&�� 7GN  'HULYDWLYH WLPH 7G�VDPSOLQJ SHULRG g �6HH QRWH ���
&�� 6DPSOLQJ SHULRG g
&�� ��3,' SDUDPHWHU �a� �6HH QRWH ��� 3,' IRUZDUG�

UHYHUVH GHVLJQDWLRQ
&�� � ,QSXW UDQJH 7LPH XQLW 2XWSXW UDQJH

&�� WR &��� :RUN DUHD �&DQQRW EH DFFHVVHG GLUHFWO\ IURP SURJUDP��

1RWH �� 7KH DFWXDO LQWHJUDO DQG GHULYDWLYH WLPHV DUH FDOFXODWHG XVLQJ WKH YDOXHV VHW
LQ &�� DQG &�� DQG WKH WLPH XQLW VHW LQ &���

�� 6HWWLQJ WKH ��3,' SDUDPHWHU �a� WR ��� \LHOGV ����� WKH QRUPDO YDOXH�

6SHFLDO 0DWK ,QVWUXFWLRQV 6HFWLRQ ����
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3DUDPHWHU 6HWWLQJV
,WHP &RQWHQWV 6HWWLQJ UDQJH

6HW YDOXH �69� 7KLV LV WKH WDUJHW YDOXH RI WKH SURFHVV
EHLQJ FRQWUROOHG�

%LQDU\ GDWD �RI WKH VDPH QXPEHU RI
ELWV DV VSHFLILHG IRU WKH LQSXW UDQJH�

3URSRUWLRQDO EDQG 7KLV LV WKH SDUDPHWHU IRU 3 FRQWURO
H[SUHVVLQJ WKH SURSRUWLRQDO FRQWURO
UDQJH�WRWDO FRQWURO UDQJH�

���� WR ���� �� GLJLWV %&'��
����� WR ������� LQ XQLWV RI �����

7LN 7KLV LV D FRQVWDQW H[SUHVVLQJ WKH
VWUHQJWK RI WKH LQWHJUDO RSHUDWLRQ� $V
WKLV YDOXH LQFUHDVHV� WKH LQWHJUDO
VWUHQJWK GHFUHDVHV�

7KH WLPH XQLW SDUDPHWHU GHWHUPLQHV WKH
VHWWLQJ PHWKRG�

���� WR ���� �� GLJLWV %&'��
�����  1R LQWHJUDO RSHUDWLRQ�

�� WR ����� ZKHQ WLPH XQLW  � RU �
��� WR ����� V ZKHQ WLPH XQLW  �
��� WR ���� V ZKHQ WLPH XQLW  �

7GN 7KLV LV D FRQVWDQW H[SUHVVLQJ WKH
VWUHQJWK RI WKH GHULYDWLYH RSHUDWLRQ� $V
WKLV YDOXH LQFUHDVHV� WKH GHULYDWLYH
VWUHQJWK LQFUHDVHV�

7KH WLPH XQLW SDUDPHWHU GHWHUPLQHV WKH
VHWWLQJ PHWKRG�

���� WR ���� �� GLJLWV %&'��
�����  1R GHULYDWLYH RSHUDWLRQ�

�� WR ����� ZKHQ WLPH XQLW  � RU �
��� WR ����� V ZKHQ WLPH XQLW  �
��� WR ���� V ZKHQ WLPH XQLW  �

6DPSOLQJ SHULRG 7KLV VHWV WKH SHULRG IRU H[HFXWLQJ WKH
3,' RSHUDWLRQ�

���� WR ���� �� GLJLWV %&'��
����� WR ����� V� LQ XQLWV RI ���� V�

3,' IRUZDUG�UHYHUVH
GHVLJQDWLRQ

7KLV LV WKH SDUDPHWHU WKDW GHWHUPLQHV
WKH GLUHFWLRQ RI WKH SURSRUWLRQDO
RSHUDWLRQ�

�� 5HYHUVH RSHUDWLRQ
�� )RUZDUG RSHUDWLRQ
�� GLJLW %&'�

��3,' SDUDPHWHU �a� 7KLV LV WKH LQSXW ILOWHU FRHIILFLHQW�
1RUPDOO\ XVH ���� �L�H�� D VHWWLQJ RI
����� 7KH ILOWHU HIILFLHQF\ GHFUHDVHV DV
WKH FRHIILFLHQW DSSURDFKHV ��

���� a  ����
6HWWLQJ IURP ��� WR ��� PHDQV WKDW
WKH YDOXH RI WKH ULJKWPRVW WZR GLJLWV LV
VHW IURP a ���� WR a �����
�� GLJLWV %&'�

,QSXW UDQJH 7KLV LV WKH QXPEHU RI LQSXW GDWD ELWV� �� � ELWV
�� � ELWV
�� �� ELWV
�� �� ELWV
�� �� ELWV

�� �� ELWV
�� �� ELWV
�� �� ELWV
�� �� ELWV
�� GLJLW %&'�

7LPH XQLW 6SHFLILHV WKH PHWKRG IRU VHWWLQJ WKH
LQWHJUDO�GHULYDWLYH SDUDPHWHUV�

�� �� �� RU � �� GLJLW %&'�

� RU �� 7LPH VSHFLILFDWLRQ
�� 7LPH VSHFLILFDWLRQ �����PV XQLWV�
�� 7LPH FRQVWDQW ����PV XQLWV�

2XWSXW UDQJH 7KLV LV WKH QXPEHU RI RXWSXW GDWD ELWV� 6DPH DV WKH VHWWLQJ UDQJH IRU WKH
LQSXW UDQJH�

3,' &21752/ 2SHUDWLRQ ([HFXWLRQ &RQGLWLRQ 2))
$OO GDWD WKDW KDV EHHQ VHW LV UHWDLQHG� 7KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� WKH
RSHUDWLRQ DPRXQW FDQ EH ZULWWHQ WR WKH RXWSXW ZRUG �'� WR DFKLHYH PDQXDO FRQ�
WURO�
5LVLQJ (GJH RI WKH ([HFXWLRQ &RQGLWLRQ
7KHZRUN DUHD LV LQLWLDOL]HGEDVHG RQ WKH 3,' SDUDPHWHUV WKDW KDYH EHHQ VHW DQG
WKH 3,' FRQWURO RSHUDWLRQ LV EHJLQ� 6XGGHQ DQG UDGLFDO FKDQJHV LQ WKH RSHUDWLRQ
RXWSXW DPRXQW DUH QRW PDGH ZKHQ VWDUWLQJ RSHUDWLRQ WR DYRLG DGYHUVH DIIHFW RQ
WKH FRQWUROOHG V\VWHP �EXPSOHVV RSHUDWLRQ��
:KHQ 3,' SDUDPHWHUV DUH FKDQJHG� WKH\ ILUVW EHFRPH YDOLGZKHQ WKH H[HFXWLRQ
FRQGLWLRQ FKDQJHV IURP 2)) WR 21�
([HFXWLRQ &RQGLWLRQ 21
7KH 3,' RSHUDWLRQ LV H[HFXWHG DW WKH LQWHUYDOV EDVHG RQ WKH VDPSOLQJ SHULRG�
DFFRUGLQJ WR WKH 3,' SDUDPHWHUV WKDW KDYH EHHQ VHW�
6DPSOLQJ 3HULRG DQG 3,' ([HFXWLRQ 7LPLQJ
7KH VDPSOLQJ SHULRG LV WKH WLPH LQWHUYDO WR UHWULHYH WKH PHDVXUHPHQW GDWD IRU
FDUU\LQJ RXW D 3,' RSHUDWLRQ� 3,'������ KRZHYHU� LV H[HFXWHG DFFRUGLQJ WR WKH

6SHFLDO 0DWK ,QVWUXFWLRQV 6HFWLRQ ����
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&38 8QLW·V VDPSOLQJ WLPH� VR WKHUH PD\ EH FDVHV ZKHUH WKH VDPSOLQJ SHULRG LV
H[FHHGHG� ,Q VXFK FDVHV� WKH WLPH LQWHUYDO XQWLO WKH QH[W VDPSOLQJ LV UHGXFHG�

3,' &RQWURO 0HWKRG 3,' FRQWURO RSHUDWLRQV DUH H[HFXWHG E\ PHDQV RI 3,' FRQWURO ZLWK IHHG�IRUZDUG
FRQWURO �WZR GHJUHHV RI IUHHGRP��
:KHQ RYHUVKRRWLQJ LV SUHYHQWHG ZLWK VLPSOH 3,' FRQWURO� VWDELOL]DWLRQ RI GLVWXU�
EDQFHV LV VORZHG ���� ,I VWDELOL]DWLRQRI GLVWXUEDQFHV LV VSHHGHG XS� RQ WKH RWKHU
KDQG� RYHUVKRRWLQJ RFFXUV DQG UHVSRQVH WRZDUG WKH WDUJHW YDOXH LV VORZHG ����
:LWK IHHG�IRUZDUG 3,' FRQWURO� WKHUH LV QR RYHUVKRRWLQJ� DQG UHVSRQVH WRZDUG
WKH WDUJHW YDOXH DQG VWDELOL]DWLRQ RI GLVWXUEDQFHV FDQ ERWK EH VSHHGHG XS ����

6LPSOH 3,' &RQWURO )HHG�IRUZDUG 3,' FRQWURO

$V WKH WDUJHW UHVSRQVH LV VORZHG�
WKH GLVWXUEDQFH UHVSRQVH ZRUVHQV�

$V WKH GLVWXUEDQFH UHVSRQVH LV
VORZHG� WKH WDUJHW UHVSRQVH ZRUVHQV�2YHUVKRRW

7DUJHW UHVSRQVH 'LVWXUEDQFH UHVSRQVH

���

���

&RQWURO 2SHUDWLRQV 3URSRUWLRQDO 2SHUDWLRQ �3�
3URSRUWLRQDO RSHUDWLRQ LV DQ RSHUDWLRQ LQ ZKLFK D SURSRUWLRQDO EDQG LV HVWDE�
OLVKHG ZLWK UHVSHFW WR WKH VHW YDOXH �69�� DQG ZLWKLQ WKDW EDQG WKH RSHUDWLRQ
DPRXQW �WKH FRQWURO RXWSXW DPRXQW� LV PDGH SURSRUWLRQDO WR WKH GHYLDWLRQ� ,I WKH
SUHVHQW YDOXH �39� LV VPDOOHU WKDQ WKH SURSRUWLRQDO EDQG� WKH RSHUDWLRQ DPRXQW
ZLOO EH ����� ,I ZLWKLQ WKH SURSRUWLRQDO EDQG WKH RSHUDWLRQ DPRXQW LV PDGH SUR�
SRUWLRQDO WR WKH GHYLDWLRQ DQG JUDGXDOO\ GHFUHDVHG XQWLO WKH 69 DQG 39 PDWFK
�L�H�� XQWLO WKH GHYLDWLRQ LV ��� WKH RSHUDWLRQ DPRXQW ZLOO UHWXUQ WR WKH SUHYLRXV YDO�
XH �IRUZDUG RSHUDWLRQ��
7KH SURSRUWLRQDO EDQG LV H[SUHVVHG DV D SHUFHQWDJH ZLWK UHVSHFW WR WKH WRWDO LQ�
SXW UDQJH�:LWK SURSRUWLRQDO RSHUDWLRQ DQ RIIVHW �UHVLGXDO GHYLDWLRQ� RFFXUV� DQG
WKH RIIVHW LV UHGXFHG E\ PDNLQJ WKH SURSRUWLRQDO EDQG VPDOOHU� ,I LW LV PDGH WRR
VPDOO� KRZHYHU� KXQWLQJ ZLOO RFFXU�

3URSRUWLRQDO 2SHUDWLRQ
�5HYHUVH 2SHUDWLRQ�

$GMXVWLQJ WKH 3URSRUWLRQDO %DQG

2SHUDWLRQ
DPRXQW

69

3URSRUWLRQDO EDQG

69

3URSRUWLRQDO EDQG WRR QDUURZ �KXQWLQJ RFFXUULQJ�

3URSRUWLRQDO EDQG MXVW ULJKW

3URSRUWLRQDO EDQG WRR ZLGH �ODUJH RIIVHW�

2IIVHW
����

��

,QWHJUDO 2SHUDWLRQ �,�
&RPELQLQJ LQWHJUDO RSHUDWLRQ ZLWK SURSRUWLRQDO RSHUDWLRQ UHGXFHV WKH RIIVHW DF�
FRUGLQJ WR WKH WLPH WKDW KDV SDVVHG� 7KH VWUHQJWK RI WKH LQWHJUDO RSHUDWLRQ LV LQGL�
FDWHG E\ WKH LQWHJUDO WLPH� ZKLFK LV WKH WLPH UHTXLUHG IRU WKH LQWHJUDO RSHUDWLRQ
DPRXQW WR UHDFK WKH VDPH OHYHO DV WKH SURSRUWLRQDO RSHUDWLRQ DPRXQW ZLWK UH�
VSHFW WR WKH VWHS GHYLDWLRQ�DV VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ�7KH VKRUWHU WKH
LQWHJUDO WLPH� WKH VWURQJHU WKH FRUUHFWLRQ E\ WKH LQWHJUDO RSHUDWLRQ ZLOO EH� ,I WKH

6SHFLDO 0DWK ,QVWUXFWLRQV 6HFWLRQ ����
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LQWHJUDO WLPH LV WRR VKRUW� WKH FRUUHFWLRQ ZLOO EH WRR VWURQJ DQG ZLOO FDXVH KXQWLQJ
WR RFFXU�

,QWHJUDO 2SHUDWLRQ

3, 2SHUDWLRQ DQG ,QWHJUDO 7LPH

'HYLDWLRQ

2SHUDWLRQ
DPRXQW

6WHS UHVSRQVH

3, RSHUDWLRQ

3 RSHUDWLRQ

7L� ,QWHJUDO WLPH

�

�

�

�

'HYLDWLRQ

2SHUDWLRQ
DPRXQW

6WHS UHVSRQVH

, RSHUDWLRQ

'HULYDWLYH 2SHUDWLRQ �'�
3URSRUWLRQDO RSHUDWLRQ DQG LQWHJUDO RSHUDWLRQ ERWK PDNH FRUUHFWLRQV ZLWK UH�
VSHFW WR WKH FRQWURO UHVXOWV� VR WKHUH LV LQHYLWDEO\ D UHVSRQVH GHOD\� 'HULYDWLYH
RSHUDWLRQ FRPSHQVDWHV IRU WKDW GUDZEDFN� ,Q UHVSRQVH WR D VXGGHQ GLVWXUEDQFH
LW GHOLYHUV D ODUJH RSHUDWLRQ DPRXQW DQG UDSLGO\ UHVWRUHV WKH RULJLQDO VWDWXV� $
FRUUHFWLRQ LV H[HFXWHG ZLWK WKH RSHUDWLRQ DPRXQW PDGH SURSRUWLRQDO WR WKH LQ�
FOLQH �GHULYDWLYH FRHIILFLHQW� FDXVHG E\ WKH GHYLDWLRQ�

7KH VWUHQJWK RI WKH GHULYDWLYHRSHUDWLRQ LV LQGLFDWHGE\ WKH GHULYDWLYH WLPH�ZKLFK
LV WKH WLPH UHTXLUHG IRU WKH GHULYDWLYH RSHUDWLRQ DPRXQW WR UHDFK WKH VDPH OHYHO
DV WKH SURSRUWLRQDO RSHUDWLRQ DPRXQW ZLWK UHVSHFW WR WKH VWHS GHYLDWLRQ� DV
VKRZQ LQ WKH IROORZLQJ LOOXVWUDWLRQ� 7KH ORQJHU WKH GHULYDWLYH WLPH� WKH VWURQJHU
WKH FRUUHFWLRQ E\ WKH GHULYDWLYH RSHUDWLRQ ZLOO EH�

'HULYDWLYH 2SHUDWLRQ

3' 2SHUDWLRQ DQG 'HULYDWLYH 7LPH

6WHS UHVSRQVH

3' RSHUDWLRQ
3 RSHUDWLRQ

7G� 'HULYDWLYH WLPH

' RSHUDWLRQ

�

�

�

�

5DPS UHVSRQVH
'HYLDWLRQ

2SHUDWLRQ
DPRXQW

'HYLDWLRQ

2SHUDWLRQ
DPRXQW

3,' 2SHUDWLRQ
3,' RSHUDWLRQ FRPELQHV SURSRUWLRQDO RSHUDWLRQ �3�� LQWHJUDO RSHUDWLRQ �,�� DQG
GHULYDWLYH RSHUDWLRQ �'�� ,W SURGXFHV VXSHULRU FRQWURO UHVXOWV HYHQ IRU FRQWURO RE�
MHFWVZLWK GHDG WLPH� ,W HPSOR\V SURSRUWLRQDORSHUDWLRQ WR SURYLGH VPRRWK FRQWURO

6SHFLDO 0DWK ,QVWUXFWLRQV 6HFWLRQ ����
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ZLWKRXW KXQWLQJ� LQWHJUDO RSHUDWLRQ WR DXWRPDWLFDOO\FRUUHFW DQ\ RIIVHW� DQG GHULY�
DWLYH RSHUDWLRQ WR VSHHG XS WKH UHVSRQVH WR GLVWXUEDQFHV�

3,' 2SHUDWLRQ 2XWSXW 6WHS 5HVSRQVH

3,' 2SHUDWLRQ 2XWSXW 5DPS 5HVSRQVH

3,' RSHUDWLRQ
, RSHUDWLRQ
3 RSHUDWLRQ

' RSHUDWLRQ

6WHS UHVSRQVH
�

�

'HYLDWLRQ

2SHUDWLRQ
DPRXQW

3,' RSHUDWLRQ
, RSHUDWLRQ

3 RSHUDWLRQ
' RSHUDWLRQ

5DPS UHVSRQVH
�

�

'HYLDWLRQ

2SHUDWLRQ
DPRXQW

'LUHFWLRQ RI 2SHUDWLRQ :KHQXVLQJ3,' RSHUDWLRQ�VHOHFW HLWKHU RI WKH IROORZLQJ WZR FRQWURO GLUHFWLRQV� ,Q
HLWKHU GLUHFWLRQ� WKH RSHUDWLRQ DPRXQW LQFUHDVHV DV WKH GLIIHUHQFH EHWZHHQ WKH
69 DQG WKH 39 LQFUHDVHV�

� )RUZDUG RSHUDWLRQ�&RQWURO DPRXQW LV LQFUHDVHGZKHQ WKH39 LV ODUJHU WKDQ WKH
69�

� 5HYHUVH RSHUDWLRQ� &RQWURO DPRXQW LV LQFUHDVHG ZKHQ WKH 39 LV VPDOOHU WKDQ
WKH 69�

$GMXVWLQJ 3,' 3DUDPHWHUV 7KH JHQHUDO UHODWLRQVKLS EHWZHHQ 3,' SDUDPHWHUV DQG FRQWURO VWDWXV LV VKRZQ
EHORZ�

�:KHQ LW LV QRW D SUREOHP LI D FHUWDLQ DPRXQW RI WLPH LV UHTXLUHG IRU VWDELOL]DWLRQ
�VHWWOHPHQW WLPH�� EXW LW LV LPSRUWDQW QRW WR FDXVH RYHUVKRRWLQJ� WKHQ HQODUJH
WKH SURSRUWLRQDO EDQG�

69

&RQWURO E\ PHDVXUHG 3,'

:KHQ 3 LV HQODUJHG

�:KHQ RYHUVKRRWLQJ LV QRW D SUREOHP EXW LW LV GHVLUDEOH WR TXLFNO\ VWDELOL]H FRQ�
WURO� WKHQ QDUURZ WKHSURSRUWLRQDOEDQG� ,I WKH SURSRUWLRQDOEDQG LV QDUURZHG WRR
PXFK� KRZHYHU� WKHQ KXQWLQJ PD\ RFFXU�

:KHQ 3 LV QDUURZHG

&RQWURO E\ PHDVXUHG 3,'
69

�:KHQ WKHUH LV EURDG KXQWLQJ� RU ZKHQ RSHUDWLRQ LV WLHG XS E\ RYHUVKRRWLQJDQG
XQGHUVKRRWLQJ� LW LV SUREDEO\ EHFDXVH LQWHJUDO RSHUDWLRQ LV WRR VWURQJ� 7KH
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KXQWLQJZLOO EH UHGXFHG LI WKH LQWHJUDO WLPH LV LQFUHDVHGRU WKH SURSRUWLRQDOEDQG
LV HQODUJHG�

&RQWURO E\ PHDVXUHG 3,'
�ZKHQ ORRVH KXQWLQJ RFFXUV�

(QODUJH , RU 3�

69

� ,I WKH SHULRG LV VKRUW DQG KXQWLQJ RFFXUV� LW PD\ EH WKDW WKH FRQWURO V\VWHP UH�
VSRQVH LV TXLFN DQG WKH GHULYDWLYH RSHUDWLRQ LV WRR VWURQJ� ,Q WKDW FDVH� VHW WKH
GHULYDWLYH RSHUDWLRQ ORZHU�

&RQWURO E\ PHDVXUHG 3,'
�ZKHQ KXQWLQJ RFFXUV LQ D VKRUW SHULRG�

/RZHU '�

69

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�
$ 3,' SDUDPHWHU 69 LV RXW RI UDQJH�
7KH 3,' RSHUDWLRQ ZDV H[HFXWHG EXW WKH F\FOH WLPH ZDV WZR WLPHV WKH
VDPSOLQJSHULRG�3,'�����ZLOO EH H[HFXWHG IRU WKLV HUURU RQO\ HYHQZKHQ
(5 �65������ LV 21�

&<� 7KH 3,' RSHUDWLRQ LV EHLQJ H[HFXWHG�

([DPSOH 7KLV H[DPSOH VKRZV D 3,' FRQWURO SURJUDP XVLQJ 3,'������

$PSOLILHU �6HH QRWH EHORZ��

)DQ �2XWSXW ZRUG ,5 ����

+HDWHU �2XWSXW ZRUG ,5����

7HPSHUDWXUH VHQVLQJ HOHPHQW
�2XWSXW ZRUG ,5 ����

$PSOLILHU �6HH QRWH EHORZ��

�� ��

$'��� '$���
&38

1RWH 0RWRUV DQG KHDWHUV FDQQRW EH GLUHFWO\ FRQQHFWHG IURP D $QDORJ2XWSXW 8QLW� $Q
DPSOLILHU �L�H�� D FXUUHQW DPSOLILFDWLRQ FLUFXLW� LV UHTXLUHG�

6SHFLDO 0DWK ,QVWUXFWLRQV 6HFWLRQ ����
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&UHDWLQJ WKH 3URJUDP )ROORZ WKH SURFHGXUH RXWOLQHG EHORZ LQ FUHDWLQJ WKH SURJUDP�

�� �� ���� �� 6HW WKH WDUJHW YDOXH �ELQDU\ ���� WR �)))� LQ '0 �����
�� ,QSXW WKH39 RI WKH WHPSHUDWXUH VHQVLQJHOHPHQW �ELQDU\ ��� WR �)))� LQ ELWV

� WR �� RI ZRUG ����
�� 2XWSXW WKH RSHUDWLRQ DPRXQW RI WKH KHDWHU WR ELWV � WR �� RI ZRUG ��� E\

PHDQV RI WKH ILUVW 3,'����� LQVWUXFWLRQ LQ WKH IROORZLQJ SURJUDP�
�� 2XWSXW WKH RSHUDWLRQDPRXQWRI WKH IDQ WR ELWV � WR ��RIZRUG ���E\PHDQVRI

WKH VHFRQG 3,'����� LQVWUXFWLRQ LQ WKH IROORZLQJ SURJUDP�
�� &RQYHUW WKH 39 RI WKH WHPSHUDWXUH VHQVLQJ HOHPHQW �ELQDU\ ��� WR )))� WR

WHPSHUDWXUH GDWD ������& WR �����&� E\ PHDQV RI 6&/������ DQG RXWSXW LW
WR '0 �����

3URJUDP

7DUJHW YDOXH

3DUDPHWHU OHDGLQJ ZRUG IRU ILUVW
3,'����� LQVWUXFWLRQ

3DUDPHWHU OHDGLQJ ZRUG IRU VHFRQG
3,'����� LQVWUXFWLRQ

39 RI WHPSHUDWXUH VHQVLQJ HOHPHQW

+HDWHU RSHUDWLRQ DPRXQW

)DQ RSHUDWLRQ DPRXQW

39 RI WHPSHUDWXUH VHQVLQJ HOHPHQW �ELQDU\�

/HDGLQJ ZRUG RI FRQYHUWHG SDUDPHWHU

3UHVHQW WHPSHUDWXUH RI WHPSHUDWXUH VHQVLQJ
HOHPHQW ��&�

#029�����

'0����

��)��

�����

3,'�����

+5��

���

���

(1'

3,'�����

+5��

���

���

6&/�����

'0����

���

'0����

#029�����

+5��

'0����

#029�����

+5��

'0����

�����
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1RWH :KHQ XVLQJ 3,'����� RU 6&/������ PDNH WKH GDWD VHWWLQJV LQ DGYDQFH ZLWK D
3HULSKHUDO 'HYLFH VXFK DV WKH 3URJUDPPLQJ &RQVROH RU /66�

7DUJHW YDOXH +5

3URSRUWLRQDO EDQG

,QWHJUDO WLPH�VDPSOLQJ SHULRG

'HULYDWLYH WLPH�VDPSOLQJ SHULRG

6DPSOLQJ SHULRG

)RUZDUG�UHYHUVH GHVLJQDWLRQ�
3,' SDUDPHWHUV
,�2 UDQJH DQG WLPH XQLW VHWWLQJV

+HDWHU

�'0�����

����

����

����

����

����

����

+5 ��

+5 ��

+5 ��

+5 ��

+5 ��

+5 ��

+5 ��

)DQ

�'0�����

����

����

����

����

����

����

+5 ��

+5 ��

+5 ��

+5 ��

+5 ��

+5 ��

+5 ��

6&/ 3DUDPHWHUV

'0 ����

'0 ����

'0 ����

'0 ����

����

����

����

�)))

���� /RJLF ,QVWUXFWLRQV
7KH ORJLF LQVWUXFWLRQV ï &20������ $1':������ 25:������ ;25:������ DQG
;15:����� ï SHUIRUP ORJLF RSHUDWLRQV RQ ZRUG GDWD�

������ &203/(0(17 ï &20�����

:G� &RPSOHPHQW ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

&20�����

:G

#&20�����

:G

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� &20����� LV QRW H[HFXWHG�:KHQ WKH H[�
HFXWLRQFRQGLWLRQ LV21�&20����� FOHDUV DOO21 ELWV DQG VHWV DOO2))ELWV LQ:G�
&20����� ZLOO DOWHUQDWH EHWZHHQ FRPSOHPHQWV RI :G HDFK F\FOH ZKLOH WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� 8VH #&20����� ZKHQ QHFHVVDU\�

� � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � �

�� ��

�� ��

2ULJLQDO

&RPSOHPHQW

([DPSOH

/RJLF ,QVWUXFWLRQV 6HFWLRQ ����
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)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ��

1� 21 ZKHQ ELW �� RI :G LV VHW WR ��

������ /2*,&$/ $1' ï $1':�����

,�� ,QSXW �

,5� 65� $5� '0� (0� +5� 7&� /5� �

,�� ,QSXW �

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

5� 5HVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

$1':�����

,�

,�

5

#$1':�����

,�

,�

5

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� $1':����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� $1':����� ORJLFDOO\$1'·V WKH FRQWHQWV RI ,� DQG ,�
ELW�E\�ELW DQG SODFHV WKH UHVXOW LQ 5�

� � � � � � � � � � � � � � � �

�� ��

� � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � �

�� ��

�� ��

,�

,�

5

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ��

1� 21 ZKHQ ELW �� RI 5 LV VHW WR ��

([DPSOH

/RJLF ,QVWUXFWLRQV 6HFWLRQ ����
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������ /2*,&$/ 25 ï 25:�����

,�� ,QSXW �

,5� 65� $5� '0� (0� +5� 7&� /5� �

,�� ,QSXW �

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

5� 5HVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

25:�����

,�

,�

5

#25:�����

,�

,�

5

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 25:����� LV QRW H[HFXWHG�:KHQ WKH H[�
HFXWLRQ FRQGLWLRQ LV 21� 25:����� ORJLFDOO\ 25·V WKH FRQWHQWV RI ,� DQG ,�
ELW�E\�ELW DQG SODFHV WKH UHVXOW LQ 5�

� � � � � � � � � � � � � � � �

�� ��

� � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � �

�� ��

�� ��

,�

,�

5

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ��

1� 21 ZKHQ ELW �� RI 5 LV VHW WR ��

([DPSOH

/RJLF ,QVWUXFWLRQV 6HFWLRQ ����
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������ (;&/86,9( 25 ï ;25:�����

,�� ,QSXW �

,5� 65� $5� '0� (0� +5� 7&� /5� �

,�� ,QSXW �

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

5� 5HVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

;25:�����

,�

,�

5

#;25:�����

,�

,�

5

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� ;25:����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� ;25:����� H[FOXVLYHO\ 25·V WKH FRQWHQWV RI ,� DQG
,� ELW�E\�ELW DQG SODFHV WKH UHVXOW LQ 5�

� � � � � � � � � � � � � � � �

�� ��

� � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � �

�� ��

�� ��

,�

,�

5

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ��

1� 21 ZKHQ ELW �� RI 5 LV VHW WR ��

([DPSOH

/RJLF ,QVWUXFWLRQV 6HFWLRQ ����
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������ (;&/86,9( 125 ï ;15:�����

,�� ,QSXW �

,5� 65� $5� '0� (0� +5� 7&� /5� �

,�� ,QSXW �

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

5� 5HVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

;15:�����

,�

,�

5

#;15:�����

,�

,�

5

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� ;15:����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQFRQGLWLRQ LV21� ;15:����� H[FOXVLYHO\125·V WKH FRQWHQWVRI ,� DQG
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)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

(4� 21 ZKHQ WKH UHVXOW LV ��
1� 21 ZKHQ ELW �� RI 5 LV VHW WR ��

���� 6XEURXWLQHV DQG ,QWHUUXSW &RQWURO
������ 6XEURXWLQHV

6XEURXWLQHVEUHDN ODUJH FRQWURO WDVNV LQWR VPDOOHU RQHV DQG HQDEOH \RX WR UHXVH
D JLYHQ VHW RI LQVWUXFWLRQV�:KHQ WKH PDLQ SURJUDP FDOOV D VXEURXWLQH� FRQWURO LV
WUDQVIHUUHG WR WKH VXEURXWLQH DQG WKH VXEURXWLQH LQVWUXFWLRQV DUH H[HFXWHG� 7KH
LQVWUXFWLRQV ZLWKLQ D VXEURXWLQH DUH ZULWWHQ LQ WKH VDPH ZD\ DV PDLQ SURJUDP
FRGH� :KHQ DOO WKH VXEURXWLQH LQVWUXFWLRQV KDYH EHHQ H[HFXWHG� FRQWURO UHWXUQV
WR WKH PDLQ SURJUDP WR WKH SRLQW MXVW DIWHU WKH SRLQW IURP ZKLFK WKH VXEURXWLQH
ZDV HQWHUHG �XQOHVV RWKHUZLVH VSHFLILHG LQ WKH VXEURXWLQH��
6XEURXWLQHVPD\ DOVR EH DFWLYDWHG E\ LQWHUUXSWV RU WKH 0&52����� LQVWUXFWLRQ�

,QWHUUXSWV /LNH VXEURXWLQH FDOOV� LQWHUUXSWV FDXVH D EUHDN LQ WKH IORZ RI WKH PDLQ SURJUDP
H[HFXWLRQ VXFK WKDW WKH IORZ FDQ EH UHVXPHG IURP WKDW SRLQW DIWHU FRPSOHWLRQ RI
WKH VXEURXWLQH� $Q LQWHUUXSW LV FDXVHG HLWKHU E\ DQ H[WHUQDO VRXUFH� VXFK DV DQ
LQSXW VLJQDO IURP DQ ,QWHUUXSW ,QSXW 8QLW� RU D VFKHGXOHG LQWHUUXSW� ,Q WKH FDVH RI
WKH VFKHGXOHG LQWHUUXSW� WKH LQWHUUXSW VLJQDO LV UHSHDWHG DW UHJXODU LQWHUYDOV�
:KHUHDV VXEURXWLQH FDOOV DUH FRQWUROOHG IURP ZLWKLQ WKH PDLQ SURJUDP� VXEURX�
WLQHV DFWLYDWHG E\ LQWHUUXSWV DUH WULJJHUHG ZKHQ WKH LQWHUUXSW VLJQDO LV UHFHLYHG�
,Q WKH FDVH RI WKH VFKHGXOHG LQWHUUXSW� WKH WLPH LQWHUYDO EHWZHHQ LQWHUUXSWV LV VHW
E\ WKH XVHU DQG LV XQUHODWHG WR WKH F\FOH WLPLQJRI WKH3&� 7KLV FDSDELOLW\ LV XVHIXO
IRU SHULRGLF VXSHUYLVRU\ RU H[HFXWLYH SURJUDP H[HFXWLRQ�

6XEURXWLQHV DQG ,QWHUUXSW &RQWURO 6HFWLRQ ����
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,17����� LV XVHG WR FRQWURO WKH LQWHUUXSW VLJQDOV UHFHLYHG IURP WKH ,QWHUUXSW ,QSXW
8QLW� DQG DOVR WR FRQWURO WKH VFKHGXOLQJ RI WKH VFKHGXOHG LQWHUUXSW� ,17����� SUR�
YLGHV VXFK IXQFWLRQV DV PDVNLQJ RI LQWHUUXSWV �VR WKDW WKH\ DUH UHFRUGHG EXW LJ�
QRUHG� DQG FOHDULQJ RI LQWHUUXSWV�
5HIHU WR ������ ,QWHUUXSWV IRU PRUH GHWDLOV RQ LQWHUUXSWV�

0&52����� 7KH0$&52 LQVWUXFWLRQ DOORZV D VLQJOH VXEURXWLQH �SURJUDPPLQJ SDWWHUQ� WR UH�
SODFH VHYHUDO VXEURXWLQHV WKDW KDYH LGHQWLFDO VWUXFWXUH EXW GLIIHUHQW RSHUDQGV�
6LQFH D QXPEHU RI VLPLODU SURJUDP VHFWLRQV FDQ EH PDQDJHG ZLWK MXVW RQH VXE�
URXWLQH� WKH QXPEHU RI SURJUDP VWHSV FDQ EH JUHDWO\ UHGXFHG� 5HIHU WR ������
0$&52 ï 0&52����� IRU PRUH GHWDLOV RQ WKLV LQVWUXFWLRQ�

������ ,QWHUUXSWV
7KH &���+;�+*�+( 3&V VXSSRUW ERWK LQSXW LQWHUUXSWV DQG VFKHGXOHG LQWHU�
UXSWV� ,QWHUUXSWV VWRS H[HFXWLRQ RI WKH SURJUDP WR UXQ D VXEURXWLQH LQ PXVW EH
H[HFXWHG LPPHGLDWHO\ �LQSXW LQWHUUXSWV IURP DQ ,QWHUUXSW ,QSXW 8QLW� RU VXEURX�
WLQHV WKDW PXVW EH H[HFXWHG SHULRGLFDOO\ �VFKHGXOHG LQWHUUXSWV��
7KHUH DUH WZR LQWHUUXSWPRGHV� ,QQRUPDOPRGH WKH&388QLW ZDLWV XQWLO WKH FXU�
UHQW SURFHVV LV FRPSOHWHG EHIRUH VWRSSLQJ WKH PDLQ SURJUDP� ,Q KLJK�VSHHG
PRGH WKH &38 8QLW LQWHUUXSWV WKH FXUUHQW SURFHVV� 7KH QRUPDO PRGH LV WKH GH�
IDXOW PRGH LQ &���+;�+*�+(3&V� EXW KLJK�VSHHGPRGH FDQ EH VHOHFWHG LQ WKH
3& 6HWXS�

7KH IROORZLQJ VHWWLQJ LV XVHG IRU QRUPDO LQWHUUXSW PRGH�

'0 ���� � � � �

,Q QRUPDO LQWHUUXSW PRGH� WKH IROORZLQJ SURFHVVLQJ ZLOO EH FRPSOHWHG RQFH
VWDUWHG HYHQ LI DQ LQWHUUXSW RFFXUV 7KH LQWHUUXSWZLOO EH SURFHVVHGDV VRRQ DV WKH
FXUUHQW SURFHVV LV FRPSOHWHG�
� +RVW /LQN VHUYLFLQJ
� 5HPRWH ,�2 VHUYLFLQJ
� 6SHFLDO ,�2 8QLW VHUYLFLQJ
� ,QGLYLGXDO LQVWUXFWLRQ H[HFXWLRQ
8VH WKLV PRGH ZKHQHYHU XVLQJ &���+ LQWHUUXSW VXEURXWLQHV ZLWKRXW PRGLILFD�
WLRQ RU ZKHQHYHU SRVVLEOH FRQVLGHULQJ WKH UHVSRQVH WLPH UHTXLUHG IRU LQWHUUXSWV�

1RWH 7KH &���+;�+*�+( LV VHW WR QRUPDO LQWHUUXSW PRGH E\ GHIDXOW�

7KH IROORZLQJ VHWWLQJ LV XVHG IRU KLJK�VSHHG LQWHUUXSW PRGH�

'0 ���� ï ï ï �

,QWHUUXSW PRGH
��  KLJK�VSHHG�

,Q KLJK�VSHHG LQWHUUXSW PRGH� WKH IROORZLQJ SURFHVVLQJ ZLOO EH LQWHUUXSWHG DQG
WKH LQWHUUXSW VXEURXWLQH H[HFXWHG DV VRRQ DV DQ LQWHUUXSW LV JHQHUDWHG�
� +RVW /LQN VHUYLFLQJ
� 5HPRWH ,�2 VHUYLFLQJ
� 6SHFLDO ,�2 8QLW VHUYLFLQJ
� ,QGLYLGXDO LQVWUXFWLRQ H[HFXWLRQ
8VH WKLV PRGH ZKHQHYHU LQWHUUXSW UHVSRQVH WLPH PXVW EH DFFXUDWH WR ��� PV�
'DWD ZLOO QRW QHFHVVDULO\ EH FRQFXUUHQW LI WKH KLJK�VSHHG LQWHUUXSW PRGH LV XVHG
EHFDXVH +RVW /LQN VHUYLFLQJ� UHPRWH ,�2 VHUYLFLQJ� 6SHFLDO ,�2 8QLW VHUYLFLQJ�
DQG LQGLYLGXDO LQVWUXFWLRQ H[HFXWLRQ ZLOO QRW QHFHVVDULO\ EH FRPSOHWHG ZKHQ

1RUPDO ,QWHUUXSW 0RGH

+LJK�VSHHG ,QWHUUXSW 0RGH

6XEURXWLQHV DQG ,QWHUUXSW &RQWURO 6HFWLRQ ����
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VWDUWHG� 7KH SURJUDP PXVW EH GHVLJQHG WR DOORZ IRU WKLV ZKHQ UHTXLUHG E\ WKH
DSSOLFDWLRQ� �6HH WKH VHFWLRQ RQ GDWD FRQFXUUHQFH IRU IXUWKHU GHWDLOV��

,QSXW ,QWHUUXSWV ,QSXW LQWHUUXSWV DUH H[HFXWHG ZKHQ H[WHUQDO LQSXWV DUH UHFHLYHG YLD DQ ,QWHUUXSW
,QSXW 8QLW� 8S WR WZR ,QWHUUXSW ,QSXW 8QLWV FDQ EH PRXQWHG WR WKH &38 5DFN DQG
HDFK ,QWHUUXSW ,QSXW 8QLW SURYLGHV � LQSXWV QXPEHUHG ,1 � WKURXJK ,1��
,QSXWV ,1� WKURXJK ,1� RQ WKH ILUVW 8QLW JHQHUDWH LQWHUUXSWV��� WR ��� DQG LQSXWV
,1� WKURXJK ,1� RQ WKH VHFRQG 8QLW JHQHUDWH LQWHUUXSWV ��� WR ���� *HQHUDOO\
VSHDNLQJ� VXEURXWLQHV ��� WR ��� DUH H[HFXWHG ZKHQ LQWHUUXSWV ��� WR ��� DUH
JHQHUDWHG�

6FKHGXOHG ,QWHUUXSWV 6FKHGXOHG LQWHUUXSWV FDQ EH H[HFXWHG DW LQWHUYDOV VHW HLWKHU LQ LQFUHPHQWV RI
�� PV RU LQ LQFUHPHQWV RU � PV� ,QWHUUXSW ��� LV XVHG DQG VXEURXWLQH ��� LV
H[HFXWHG�
7KH XQLW XVHG WR VHW WKH VFKHGXOHG LQWHUUXSW LQWHUYDO LV VHW LQ WKH 3& 6HWXS DW
'0 �����

�� ��

'0 ����

%LW

6FKHGXOH ,QWHUUXSW 6HWWLQJ ,QWHUYDO 6HWWLQJ (QDEOH
��� 6HWWLQJ GLVDEOHG �LQWHUYDO IL[HG DW �� PV�
��� 6HWWLQJ LQ ELWV �� WR �� HQDEOHG

6FKHGXOH ,QWHUUXSW 6HWWLQJ ,QWHUYDO 6HWWLQJ
��� �� PV
��� � PV

,QWHUUXSW 3ULRULW\ 7KH VSHFLILHG VXEURXWLQH ZLOO EH H[HFXWHG ZKHQ DQ LQWHUUXSW LV JHQHUDWHG� ,I IXU�
WKHU LQWHUUXSWV DUH JHQHUDWHG GXULQJ H[HFXWLRQ RI DQ LQWHUUXSW VXEURXWLQH� WKH\
ZLOO QRW EH SURFHVVHGXQWLO H[HFXWLRQRI WKH FXUUHQW LQWHUUXSW VXEURXWLQHKDV EHHQ
FRPSOHWHG� ,I PRUH WKDQ RQH LQWHUUXSW LV JHQHUDWHGRU LV DZDLWLQJH[HFXWLRQDW WKH
VDPH WLPH� WKH FRUUHVSRQGLQJVXEURXWLQHVZLOO EH H[HFXWHG LQ WKH IROORZLQJRUGHU
RI SULRULW\�
,QSXW LQWHUUXSW � ! LQSXW LQWHUUXSW � ! ��� ! LQSXW LQWHUUXSW � ! VFKHGXOHG LQWHUUXSW

,�2 IRU 6SHFLDO ,�2 8QLWV FDQ EH UHIUHVKHG IURP ZLWKLQ LQWHUUXSW VXEURXWLQHV E\
XVLQJ WKH ,�2 5()5(6+ �,25)� LQVWUXFWLRQ� ,I WKH KLJK�VSHHG LQWHUUXSW PRGH LV
XVHG� UHIUHVKLQJ LQ WKH QRUPDO F\FOH �(1' UHIUHVKLQJ DQG ,25) UHIUHVKLQJ LQ WKH
PDLQ SURJUDP�PXVW EH GLVDEOHG IRU WKH 6SHFLDO ,�2 8QLW WKDW LV WR EH UHIUHVKHG LQ
WKH LQWHUUXSW VXEURXWLQH� $Q LQWHUUXSW SURJUDPPLQJ HUURU �V\VWHP )$/ HUURU �%�
ZLOO RFFXU LI WKH VDPH VSHFLDO ,�2 LV UHIUHVKHG ERWK ZLWKLQ DQ LQWHUUXSW SURJUDP
DQG ZLWKLQ WKH QRUPDO F\FOH� DQG WKH VSHFLDO ,�2 ZLOO QRW EH UHIUHVKHG ZLWKLQ WKH
LQWHUUXSW VXEURXWLQH�
7KH 3&6HWXS FRQWDLQV VHWWLQJV LQ'0���� WKDW GLVDEOH UHIUHVKLQJ LQ WKH QRUPDO
F\FOH IRU VSHFLILF 6SHFLDO ,�2 8QLWV� 7KLV VHWWLQJV DUH DV VKRZQ EHORZ�

,QWHUUXSW PRGH
��  KLJK�VSHHG�

%LW �� ��

8QLW ��

8QLW ��

�
�
�

8QLW ��

'0����

��

� � �          

6SHFLDO ,�2 LQ ,QWHUUXSW
6XEURXWLQHV

6XEURXWLQHV DQG ,QWHUUXSW &RQWURO 6HFWLRQ ����



���

1RWH 'LVDEOLQJ VSHFLDO ,�2 UHIUHVKLQJ LQ WKH QRUPDO F\FOH WR UHIUHVK VSHFLDO ,�2 LQ DQ
LQWHUUXSW VXEURXWLQH LV QHFHVVDU\ RQO\ LQ WKH KLJK�VSHHGPRGH� 'LVDEOLQJQRUPDO
F\FOH UHIUHVKLQJ RI VSHFLDO ,�2 GXULQJ QRUPDO LQWHUUXSW PRGH ZLOO EH LJQRUHG DQG
WKH VSHFLDO ,�2 ZLOO EH UHIUHVKHG ERWK LQ WKH QRUPDO F\FOH DQG LQ WKH LQWHUUXSW VXE�
URXWLQH�

7KH H[HFXWLRQ WLPH RI LQWHUUXSW VXEURXWLQHVPXVW EH NHSW WR OHVV WKDQ��PV LI WKH
KLJK�VSHHG LQWHUUXSWPRGH LV XVHG DQG 6SHFLDO ,�2 8QLWV� +RVW /LQN8QLWV� RU 5H�
PRWH ,�2 8QLWV DUH SURJUDPPHG� $Q LQWHUUXSW SURJUDPPLQJ HUURU �V\VWHP )$/
HUURU �%� ZLOO RFFXU LI WKH H[HFXWLRQ WLPH LV �� PV RU JUHDWHU�
7KH H[HFXWLRQ WLPH RI LQWHUUXSW VXEURXWLQHZLWK WKH ORQJHVW H[HFXWLRQ WLPH LV RXW�
SXW WR 65 ��� DQG WKH QXPEHU RI WKH VXEURXWLQH ZLWK WKH ORQJHVW H[HFXWLRQ WLPH
LV RXWSXW WR 65 ����

65 ���

65 ���

� � � �

� �  

0D[LPXP LQWHUUXSW VXEURXWLQH H[HFXWLRQ WLPH �LQ ��� PV�

1R� RI LQWHUUXSW VXEURXWLQH ZLWK PD[LPXP H[HFXWLRQ WLPH

([DPSOH� ���� PV IRU VXEURXWLQH ���

1RWH 7KH DERYH ���PV OLPLW GRHV QRW DSSO\ZKHQ WKH QRUPDO LQWHUUXSWPRGH LV XVHGRU
ZKHQ WKH DERYH 8QLWV DUH QRW PRXQWHG�

'DWD &RQFXUUHQFH $OWKRXJK GDWD FRQFXUUHQFH LV QRW D SUREOHP IRU H[HFXWLRQ RI QRUPDO DULWKPHWLF
LQVWUXFWLRQV RU FRPSDULVRQ LQVWUXFWLRQV� LW FDQ EH D SUREOHP ZKHQ H[HFXWLQJ
ORQJHU LQVWUXFWLRQV WKDW KDQGOH PXOWLSOH ZRUGV� VXFK DV EORFN WUDQVIHU LQVWUXF�
WLRQV�ZKHQ WKH KLJK�VSHHG LQWHUUXSWPRGH LV XVHG DQG WKH VDPH GDWD LV KDQGOHG
ERWK LQ WKH PDLQ SURJUDP DQG LQ DQ LQWHUUXSW VXEURXWLQH�
'DWDPD\ QRW EH FRQFXUUHQW LQ WZR GLIIHUHQW VLWXDWLRQV��� LI D GDWDZULWH RSHUDWLRQ
LQ WKH PDLQ SURJUDP LV LQWHUUXSWHG DQG WKH VDPH GDWD LV UHDG LQ DQ LQWHUUXSW VXE�
URXWLQH DQG �� LI D GDWD UHDG RSHUDWLRQ LQ WKHPDLQ SURJUDP LV LQWHUUXSWHG DQG WKH
VDPH GDWD LV ZULWWHQ LQ DQ LQWHUUXSW VXEURXWLQH�
,I \RX PXVW KDQGOH WKH VDPH GDWD ERWK LQ WKH PDLQ SURJUDP DQG LQ DQ LQWHUUXSW
VXEURXWLQH� XVH SURJUDPPLQJ VXFK DV WKDW VKRZQ EHORZ WR EH VXUH WKDW GDWD
FRQFXUUHQFH LV SUHVHUYHG� L�H�� PDVN LQWHUUXSWV ZKLOH UHDG�ZULWLQJ GDWD WKDW LV
DOVR KDQGOHG LQ DQ LQWHUUXSW VXEURXWLQH�

�#�,17�����

���

���

���

�#�,17�����

���

���

���

5HDGLQJ DQG ZULWLQJ FRPPRQ
GDWD ZRUGV

0DVNV DOO LQWHUUXSWV�

8QPDVNV DOO LQWHUUXSWV�

'DWD FRQFXUUHQFH FDQ DOVR EH D SUREOHP LI LQWHUUXSWV RFFXU GXULQJ GDWD WUDQVIHUV
RFFXUULQJ LQ VHUYLFLQJ IRU 6SHFLDO ,�2 8QLWV� UHPRWH ,�2� RU +RVW /LQN 6\VWHPV�
)RU DQ\ RI WKHVH� GDWD FDQ EH QRQ�FRQFXUUHQW GRZQ WR E\WH XQLWV�
8VH RQH RI WKH IROORZLQJPHWKRGV WR SUHVHUYH GDWD FRQFXUUHQFH LQ WKH DERYH VLW�
XDWLRQV� 7KH VHFRQG PHWKRGV DSSOLHV WR 6SHFLDO ,�2 8QLWV RQO\�
� 0DVN LQWHUUXSWV LQ WKH PDLQ SURJUDP ZKLOH PRYLQJ GDWD WUDQVIHUUHG WR�IURP
8QLWV WR GLIIHUHQW ZRUGV DQG XVH WKHVH DOWHUQDWH ZRUGV LQ WKH LQWHUUXSW VXEURX�
WLQH�

6XEURXWLQHV DQG ,QWHUUXSW &RQWURO 6HFWLRQ ����
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� 8VH WKH ,�2 5()5(6+ LQVWUXFWLRQ LQ LQWHUUXSW VXEURXWLQHV WR UHIUHVK UHTXLUHG
,�2 IURP6SHFLDO ,�2 8QLWV DQGPDVN LQWHUUXSWV LQ WKHPDLQ SURJUDPZKLOH UHDG�
LQJ�ZULWLQJ 6SHFLDO ,�2 8QLW ZRUGV�

������ 68%5287,1( (17(5 ï 6%6�����

1� 6XEURXWLQH QXPEHU

�� WR ���

/DGGHU 6\PERO 'HILQHU 'DWD $UHDV

#6%6�����6%6����� 1

/LPLWDWLRQV 6XEURXWLQHQXPEHUV �� WKURXJK �� DUH XVHGZLWK LQSXW LQWHUUXSWVDQG VXEURXWLQH
QXPEHU �� LV XVHG IRU WKH VFKHGXOHG LQWHUUXSW�

'HVFULSWLRQ $ VXEURXWLQH FDQ EH H[HFXWHG E\ SODFLQJ 6%6����� LQ WKH PDLQ SURJUDP DW WKH
SRLQWZKHUH WKH VXEURXWLQH LV GHVLUHG� 7KH VXEURXWLQHQXPEHU XVHG LQ6%6�����
LQGLFDWHV WKH GHVLUHGVXEURXWLQH�:KHQ6%6����� LV H[HFXWHG �L�H�� ZKHQ WKHH[�
HFXWLRQ FRQGLWLRQ IRU LW LV 21�� WKH LQVWUXFWLRQV EHWZHHQ WKH 6%1����� ZLWK WKH
VDPH VXEURXWLQH QXPEHU DQG WKH ILUVW 5(7����� DIWHU LW DUH H[HFXWHG EHIRUH H[�
HFXWLRQ UHWXUQV WR WKH LQVWUXFWLRQ IROORZLQJ WKH 6%6����� WKDW PDGH WKH FDOO�

6%6����� ��

6%1����� ��

5(7�����

(1'�����

0DLQ SURJUDP

6XEURXWLQH

0DLQ SURJUDP

6%6����� PD\ EH XVHG DV PDQ\ WLPHV DV GHVLUHG LQ WKH SURJUDP� L�H�� WKH VDPH
VXEURXWLQH PD\ EH FDOOHG IURP GLIIHUHQW SODFHV LQ WKH SURJUDP��
6%6����� PD\ DOVR EH SODFHG LQWR D VXEURXWLQH WR VKLIW SURJUDP H[HFXWLRQ IURP
RQH VXEURXWLQH WR DQRWKHU� L�H�� VXEURXWLQHV PD\ EH QHVWHG� :KHQ WKH VHFRQG
VXEURXWLQHKDV EHHQ FRPSOHWHG �L�H�� 5(7����� KDV EHHQ UHDFKHG�� SURJUDPH[�
HFXWLRQ UHWXUQV WR WKH RULJLQDO VXEURXWLQHZKLFK LV WKHQ FRPSOHWHG EHIRUH UHWXUQ�
LQJ WR WKH PDLQ SURJUDP� 7KHUH LV QR OLPLW WR WKH QXPEHU RI QHVWLQJ OHYHOV� XQOLNH
WKH &���+6 3&V LQ ZKLFK QHVWLQJ LV OLPLWHG WR �� OHYHOV�
$ VXEURXWLQH FDQQRW FDOO LWVHOI �H�J�� 6%6����� �� FDQQRW EH SURJUDPPHG ZLWKLQ
WKH VXEURXWLQH GHILQHGZLWK 6%1����� ���� 7KH IROORZLQJ GLDJUDP LOOXVWUDWHV WZR
OHYHOV RI QHVWLQJ�

6%1����� �� 6%1����� �� 6%1����� ��

6%6����� ��

5(7�����

6%6����� �� 6%6����� ��

5(7����� 5(7�����

6XEURXWLQHV DQG ,QWHUUXSW &RQWURO 6HFWLRQ ����
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7KH IROORZLQJ GLDJUDP LOOXVWUDWHV SURJUDP H[HFXWLRQ IORZ IRU YDULRXV H[HFXWLRQ
FRQGLWLRQV IRU WZR 6%6������

6%6����� ��

6%6����� ��

6%1����� ��

5(7�����

6%1����� ��

5(7�����

(1'�����

0DLQ
SURJUDP

6XEURXWLQHV

$

%

&

'

(

$

$

$

$

%

%

%

%

&

&

&

&

'

'

(

(

2)) H[HFXWLRQ FRQGLWLRQV IRU
VXEURXWLQHV �� DQG ��

21 H[HFXWLRQ FRQGLWLRQ IRU
VXEURXWLQH �� RQO\

21 H[HFXWLRQ FRQGLWLRQ IRU
VXEURXWLQH �� RQO\

21 H[HFXWLRQ FRQGLWLRQV IRU
VXEURXWLQHV �� DQG ��

1RWH $ QRQ�IDWDO HUURU �HUURU FRGH �%� ZLOO EH JHQHUDWHG LI D VXEURXWLQH·V H[HFXWLRQ
WLPH H[FHHGV �� PV�

)ODJV (5� $ VXEURXWLQH GRHV QRW H[LVW IRU WKH VSHFLILHG VXEURXWLQH QXPEHU�

$ VXEURXWLQH KDV FDOOHG LWVHOI�

$Q DFWLYH VXEURXWLQH KDV EHHQ FDOOHG�

&DXWLRQ 6%6����� ZLOO QRW EH H[HFXWHG DQG WKH VXEURXWLQH ZLOO QRW EH FDOOHG ZKHQ (5 LV
21�

������ 68%5287,1( '(),1( DQG 5(7851 ï 6%1������5(7�����

1� 6XEURXWLQH QXPEHU

�� WR ���

/DGGHU 6\PEROV 'HILQHU 'DWD $UHDV

6%1����� 1

5(7�����

/LPLWDWLRQV (DFK VXEURXWLQH QXPEHU FDQ EH XVHG LQ 6%1����� RQFH RQO\�

'HVFULSWLRQ 6%1����� LV XVHG WR PDUN WKH EHJLQQLQJ RI D VXEURXWLQH SURJUDP� 5(7����� LV
XVHG WRPDUN WKH HQG� (DFK VXEURXWLQH LV LGHQWLILHGZLWK D VXEURXWLQH QXPEHU� 1�
WKDW LV SURJUDPPHG DV D GHILQHU IRU 6%1������ 7KLV VDPH VXEURXWLQH QXPEHU LV
XVHG LQ DQ\ 6%6����� WKDW FDOOV WKH VXEURXWLQH �VHH ������ 68%5287,1( (1�
7(5 ï 6%6������� 1R VXEURXWLQH QXPEHU LV UHTXLUHG ZLWK 5(7������

6XEURXWLQHV DQG ,QWHUUXSW &RQWURO 6HFWLRQ ����
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$OO VXEURXWLQHVPXVW EH SURJUDPPHG DW WKH HQG RI WKHPDLQ SURJUDP�:KHQ RQH
RU PRUH VXEURXWLQHV KDYH EHHQ SURJUDPPHG� WKH PDLQ SURJUDP ZLOO EH H[�
HFXWHG XS WR WKH ILUVW 6%1����� EHIRUH UHWXUQLQJ WR DGGUHVV ����� IRU WKH QH[W
F\FOH� 6XEURXWLQHV ZLOO QRW EH H[HFXWHG XQOHVV FDOOHG E\ 6%6������
(1'�����PXVW EH SODFHGDW WKH HQGRI WKH ODVW VXEURXWLQHSURJUDP� L�H�� DIWHU WKH
ODVW 5(7������ ,W LV QRW UHTXLUHG DW DQ\ RWKHU SRLQW LQ WKH SURJUDP�

3UHFDXWLRQV ,I 6%1����� LV PLVWDNHQO\ SODFHG LQ WKH PDLQ SURJUDP� LW ZLOO LQKLELW SURJUDP H[�
HFXWLRQ SDVW WKDW SRLQW� L�H�� SURJUDP H[HFXWLRQZLOO UHWXUQ WR WKH EHJLQQLQJZKHQ
6%1����� LV HQFRXQWHUHG�
,I HLWKHU ',)8����� RU ',)8����� LV SODFHG ZLWKLQ D VXEURXWLQH� WKH RSHUDQG ELW
ZLOO QRW EH WXUQHG2)) XQWLO WKH QH[W WLPH WKH VXEURXWLQH LV H[HFXWHG� L�H�� WKH RS�
HUDQG ELW PD\ VWD\ 21 ORQJHU WKDQ RQH F\FOH�

)ODJV 7KHUH DUH QR IODJV GLUHFWO\ DIIHFWHG E\ WKHVH LQVWUXFWLRQV�

������ 0$&52 ï 0&52�����

,�� )LUVW LQSXW ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

2�� )LUVW RXWSXW ZRUG

,5� 65� $5� '0� (0� +5� /5

0&52�����

1

,�

2�

#0&52�����

1

,�

2�

1� 6XEURXWLQH QXPEHU

�� WR ���

/LPLWDWLRQV ,� WKURXJK ,��� PXVW EH LQ WKH VDPH GDWD DUHD� DV PXVW 2� WKURXJK 2����

'HVFULSWLRQ 7KH 0$&52 LQVWUXFWLRQ DOORZV D VLQJOH VXEURXWLQH WR UHSODFH VHYHUDO VXEURX�
WLQHV WKDW KDYH LGHQWLFDO VWUXFWXUH EXW GLIIHUHQW RSHUDQGV� 7KHUH DUH � LQSXW
ZRUGV� 65 ��� WR 65 ���� DQG � RXWSXW ZRUGV� 65 ��� WR 65 ���� DOORFDWHG WR
0&52������ 7KHVH � ZRUGV DUH XVHG LQ WKH VXEURXWLQH DQG WDNH WKHLU FRQWHQWV
IURP ,� WR ,��� DQG 2� WR 2��� ZKHQ WKH VXEURXWLQH LV H[HFXWHG�
:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 0&52����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� 0&52����� FRSLHV WKH FRQWHQWV RI ,� WR ,��� WR 65
��� WR65 ���� FRSLHV WKH FRQWHQWV RI2� WR2��� WR65 ��� WR 65���� DQG WKHQ
FDOOV DQG H[HFXWHV WKH VXEURXWLQH VSHFLILHG LQ 1� :KHQ WKH VXEURXWLQH LV FRP�
SOHWHG� WKH FRQWHQWVRI 65��� WKURXJK65���DUH WKHQ WUDQVIHUUHGEDFN WR2� WR
2��� EHIRUH 0&52����� LV FRPSOHWHG�

6XEURXWLQHV DQG ,QWHUUXSW &RQWURO 6HFWLRQ ����
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,Q WKH IROORZLQJ H[DPSOH� WKH FRQWHQWV RI '0 ���� WKURXJK '0 ���� DUH FRSLHG
WR 65 ��� WKURXJK 65 ���� WKH FRQWHQWV RI '0 ���� WKURXJK '0 ���� DUH FR�
SLHG WR 65 ��� WKURXJK 65 ���� DQG VXEURXWLQH �� LV FDOOHG DQG H[HFXWHG�
:KHQ WKH VXEURXWLQH LV FRPSOHWHG� WKH FRQWHQWV RI 65 ��� WKURXJK 65 ��� DUH
FRSLHG EDFN WR '0 ���� WR '0 �����

0&52����� ��

'0 ����

'0 ����

6%1����� ��

5(7�����

(1'�����

0DLQ SURJUDP

6XEURXWLQH

0DLQ SURJUDP

1RWH �� 6XEURXWLQHV IRU PDFURV DUH SURJUDPPHG MXVW OLNH RWKHU VXEURXWLQHV� H[FHSW
WKDW 65 ��� WR 65 ��� FRQWHQWV DUH WUDQVIHUUHG LQ IURP WKH GHVLJQDWHG LQSXW
DQG RXWSXW ZRUGV�

�� 1RW RQO\H[WHUQDO ,�2ZRUGV� EXW LQWHUQDO ,�2ZRUGVFDQEHXVHG IRU ,� DQG2��

�� 65 ��� WR 65 ��� FDQ EH XVHG DV ZRUN ELWV ZKHQ QRW XVHG IRU PDFUR SUR�
JUDPV�

�� 0&52����� LQVWUXFWLRQV FDQ EH QHVWHG� EXW EH VXUH WR SUHVHUYH ,�2 GDWD
VLQFH WKH LQVWUXFWLRQV XVH WKH VDPH � ,�2 ZRUGV �65 ��� WR 65 �����

3UHFDXWLRQV 0&52����� FDQEHXVHGRQO\ IRU SURJUDPVHFWLRQV WKDW FDQ EHZULWWHQ XVLQJ IRXU
RU IHZHU FRQVHFXWLYH LQSXWZRUGV DQG�RU IRXU RU IHZHU FRQVHFXWLYHRXWSXWZRUGV�
,W LV WKXV JHQHUDOO\ QHFHVVDU\ WR FRQVLGHU V\VWHP DQG SURJUDP GHVLJQ WRJHWKHU
WR WDNH IXOO DGYDQWDJH RI PDFUR SURJUDPPLQJ�

%H FDUHIXO WKDW WKH LQSXW DQG RXWSXW ZRUGV SURSHUO\ FRUUHVSRQG WR WKH PDFUR LQ�
SXW DQG RXWSXW ZRUGV�

)ODJV (5� $ VXEURXWLQH GRHV QRW H[LVW IRU WKH VSHFLILHG VXEURXWLQH QXPEHU�

$Q RSHUDQG KDV H[FHHGHG D GDWD DUHD ERXQGDU\�

7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

$ VXEURXWLQH KDV FDOOHG LWVHOI�

$Q DFWLYH VXEURXWLQH KDV EHHQ FDOOHG�

6XEURXWLQHV DQG ,QWHUUXSW &RQWURO 6HFWLRQ ����
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([DPSOH 7KH IROORZLQJ H[DPSOHV VKRZV WKH XVH RI IRXU 0&52����� LQVWUXFWLRQV WKDW DF�
FHVV WKH VDPH VXEURXWLQH� 7KH SURJUDP VHFWLRQ RQ WKH OHIW VKRZV WKH VDPH SUR�
JUDP ZLWKRXW WKH XVH RI 0&52������
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5(7�����

6%1����� ���

0&52�����
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0&52�����
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0&52�����
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0&52�����
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$OZD\V 21 )ODJ

������ ,17(55837 &21752/ ï ,17�����

&� &RQWURO FRGH

� ����� ���� ���� ���� RU ����

1� ,QWHUUXSW W\SH

� ����� ���� RU ����

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

'� &RQWURO GDWD

,5� $5� '0� (0� +5� 7&� /5� �� 65

,17�����

&

1

'

#,17�����

&

1

'

/LPLWDWLRQV ' PXVW EH EHWZHHQ ����� DQG ���)) ZKHQ 1 ��� DQG & ��� RU ����

' PXVW EH %&' EHWZHHQ ����� DQG ����� ZKHQ 1 ��� DQG & ��� RU ����

,17����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

6XEURXWLQHV DQG ,QWHUUXSW &RQWURO 6HFWLRQ ����
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'HVFULSWLRQ ,17����� LV XVHG WR FRQWURO LQWHUUXSWV DQG SHUIRUPV RQH RI �� IXQFWLRQV GHSHQG�
LQJRQ WKH YDOXHVRI& DQG1� $V VKRZQ LQ WKH IROORZLQJ WDEOHV� VL[ RI WKH IXQFWLRQV
DFW RQ LQSXW LQWHUUXSWV� WKUHH DFW RQ WKH VFKHGXOHG LQWHUUXSW� DQG WKH RWKHU WZR
PDVN RU XQPDVN DOO LQWHUUXSWV�

,QWHUUXSW & ,17����� )XQFWLRQ &RPPHQWV
,QSXW LQWHUUXSWV IURP
, , 8 L

��� 0DVN�XQPDVN LQSXW LQWHUUXSWV %LWV �� WR �� RI ' LQGL�
L

S S
,QWHUUXSW ,QSXW 8QLW �
�1 ����

��� &OHDU LQSXW LQWHUUXSWV FDWH LQSXWV �� WR ���
�1 ����

��� 5HDG FXUUHQW PDVN VWDWXV 6WDWXV ZULWWHQ WR '�
,QSXW LQWHUUXSWV IURP
, , 8 L �

��� 0DVN�XQPDVN LQSXW LQWHUUXSWV %LWV �� WR �� RI ' LQGL�
L

S S
,QWHUUXSW ,QSXW 8QLW �
�1 ����

��� &OHDU LQSXW LQWHUUXSWV FDWH LQSXWV �� WR ���
�1 ����

��� 5HDG FXUUHQW PDVN VWDWXV 6WDWXV ZULWWHQ WR '�
6FKHGXOHG �1 ���� ��� 6HW LQWHUUXSW LQWHUYDO ���� �

��� 6HW WLPH WR ILUVW LQWHUUXSW ���
��� 5HDG LQWHUUXSW LQWHUYDO ���

7KH IROORZLQJ � IXQFWLRQV GHSHQG RQ WKH YDOXH RI & RQO\�

9DOXH RI & ,17����� )XQFWLRQ
��� 0DVN DOO LQWHUUXSWV
��� 8QPDVN DOO LQWHUUXSWV

6HW 1 ��� IRU ,QWHUUXSW ,QSXW 8QLW � DQG 1 ��� IRU ,QWHUUXSW ,QSXW 8QLW �� 7KLV
IXQFWLRQ LV XVHG WRPDVN DQGXQPDVN LQSXW LQWHUUXSWV�� WR ���0DVNHG LQSXWVDUH
UHFRUGHG� EXW LJQRUHG�:KHQ DQ LQSXW LV PDVNHG� WKH LQWHUUXSW SURJUDP IRU LW ZLOO
EH UXQDV VRRQDV WKH ELW LV XQPDVNHG �XQOHVV LW LV FOHDUHGEHIRUHKDQGE\ H[HFXW�
LQJ ,17����� ZLWK & ��� DQG 1 �����
6HW WKH FRUUHVSRQGLQJ ELW LQ ' WR � WR XQPDVN RU WR � WR PDVN DQ ,�2 LQWHUUXSW
LQSXW� %LWV �� WR �� FRUUHVSRQG WR �� WR ���

6HW 1 ��� IRU ,QWHUUXSW ,QSXW 8QLW � DQG 1 ��� IRU ,QWHUUXSW ,QSXW 8QLW �� 7KLV
IXQFWLRQ LV XVHG WR FOHDU ,�2 LQWHUUXSW LQSXWV �� WR ��� 6LQFH LQWHUUXSW LQSXWV DUH
UHFRUGHG� PDVNHG LQWHUUXSWV ZLOO EH VHUYLFHG DIWHU WKH PDVN LV UHPRYHG XQOHVV
WKH\ DUH FOHDUHG ILUVW�
6HW WKH FRUUHVSRQGLQJ ELW LQ ' WR � WR FOHDU DQ LQWHUUXSW LQSXW� %LWV �� WR �� FRUUH�
VSRQG WR �� WR ���

6HW 1 ��� IRU ,QWHUUXSW ,QSXW 8QLW � DQG 1 ��� IRU ,QWHUUXSW ,QSXW 8QLW �� 7KLV
IXQFWLRQ LV XVHG WR ZULWH WKH FXUUHQW PDVN VWDWXV IRU LQSXW LQWHUUXSWV �� WR �� WR
ZRUG '� 7KH FRUUHVSRQGLQJ ELW ZLOO EH 21 LI WKH LQSXW LV PDVNHG� �%LWV �� WR ��
FRUUHVSRQG WR �� WR ����

7KLV IXQFWLRQ LV XVHG WR VHW WKH LQWHUYDO EHWZHHQ VFKHGXOHG LQWHUUXSWV� 7KH FRQ�
WHQW RI ' �%&'� ���� WR ����� LV PXOWLSOLHG E\ WKH VFKHGXOHG LQWHUUXSW WLPH XQLW
�� PV RU �� PV� WR REWDLQ WKH VFKHGXOHG LQWHUUXSW LQWHUYDO�
7KH VFKHGXOHG LQWHUUXSW WLPH XQLW LV VHW LQ '0 ���� RI WKH 3& 6HWXS� 5HIHU WR
����� 3& 6HWXS IRU GHWDLOV RQ VHWWLQJ WKLV WLPH XQLW�

7KLV IXQFWLRQ LV XVHG WR VHW WKH WLPH WR WKH ILUVW VFKHGXOHG LQWHUUXSW� 7KH FRQWHQW
RI ' �%&'� ���� WR ����� LV PXOWLSOLHGE\ WKH VFKHGXOHG LQWHUUXSW WLPH XQLW �� PV
RU �� PV� WR REWDLQ WKH WLPH WR WKH ILUVW VFKHGXOHG LQWHUUXSW� 7KH VFKHGXOHG LQWHU�
UXSW WLPH XQLW LV VHW LQ '0 ���� RI WKH 3& 6HWXS� 5HIHU WR ����� 3& 6HWXS IRU
GHWDLOV RQ VHWWLQJ WKLV WLPH XQLW�
%H VXUH WR VHW WKH WLPH WR WKH ILUVW LQWHUUXSW� ,I WKLV VHWWLQJ LV QRWPDGH� WKH LQWHUYDO
WR WKH ILUVW LQWHUUXSW �VHW ZLWK 1 ���� & ���� ZLOO EH XQFHUWDLQ�
8VH WKH )LUVW &\FOH )ODJ �65 ������ IRU WKH H[HFXWLRQ FRQGLWLRQ WR ,17�����
ZKHQ VHWWLQJ WKH WLPH WR WKH ILUVW LQWHUUXSW �& ����� 7KH VFKHGXOHG LQWHUUXSW
PLJKW QHYHU RFFXU LI WKH & ��� VHWWLQJ LV PDGH FRQWLQXRXVO\�

0DVN�XQPDVN ,QSXW
,QWHUUXSWV
�1 ��� RU ���� & ����

&OHDU ,QSXW ,QWHUUXSWV
�1 ��� RU ���� & ����

5HDG &XUUHQW 0DVN 6WDWXV
�1 ��� RU ���� & ����

6HW ,QWHUUXSW ,QWHUYDO
�1 ���� & ����

6HW 7LPH WR )LUVW ,QWHUUXSW
�1 ���� & ����

6XEURXWLQHV DQG ,QWHUUXSW &RQWURO 6HFWLRQ ����
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7KLV IXQFWLRQ LV XVHG WR ZULWH WKH FXUUHQW VHWWLQJ IRU WKH VFKHGXOHG LQWHUUXSW LQWHU�
YDO WR ZRUG '�

7KLV IXQFWLRQ LV XVHG WRPDVN RU XQPDVN DOO LQWHUUXSW SURFHVVLQJ� 0DVNHG LQSXWV
DUH UHFRUGHG� EXW LJQRUHG� 7KH PDVNHG LQSXWV ZLOO EH VHUYLFHG DV VRRQ DV WKH\
DUH XQPDVNHG� 7KLV IXQFWLRQ PDVNV RU XQPDVN DOO LQWHUUXSWV DW WKH VDPH WLPH
DQG LV LQGHSHQGHQW RI WKH PDVNV FUHDWHG ZLWK RWKHU IXQFWLRQV�

7KH FRQWURO GDWD�'� DQG LQWHUUXSW W\SH�1� DUH QRW XVHG IRU WKLV IXQFWLRQ�6HW WKHP
WR ������

)ODJV (5� 7KH FRQWHQW RI DQ ZRUG FRQWDLQLQJ DQ LQGLUHFW '0�(0 DGGUHVV LV QRW
%&' RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

&� DQG�RU 1 DUH QRW ZLWKLQ VSHFLILHG YDOXHV�

$OO LQWHUUXSWV ZLWKLQ WKH VXEURXWLQH DUH PDVNHG RU XQPDVNHG�

([DPSOH �� ,QSXW ,QWHUUXSW 7KLV H[DPSOH VKRZV KRZ WR XQPDVN D SDUWLFXODU LQWHUUXSW LQSXW� ,QSXW LQWHUUXSW
VXEURXWLQHVZLOO EH H[HFXWHGZKHQ WKH &38 8QLW UHFHLYHV WKH FRUUHVSRQGLQJ LQ�
WHUUXSW LQSXW� UHJDUGOHVV RI WKH ORFDWLRQ LQ WKH&38 8QLW·V F\FOH� 7KHVH LQWHUUXSWV
DUH XVHIXO ZKHQ XVLQJ SURJUDP VHFWLRQV RI XQFHUWDLQ OHQJWK� VXFK DV HYHQW SUR�
JUDPV�

$OO LQSXW LQWHUUXSWV DUHPDVNHG DW WKH VWDUW RI RSHUDWLRQ� DQG WKH GHVLUHG LQWHUUXSW
LQSXW LV XQPDVNHG XVLQJ ,17����� ZLWK 1 ��� DQG & ���� $V VKRZQ LQ WKH IRO�
ORZLQJ GLDJUDP� WKH VXEURXWLQH ZRXOG EH H[HFXWHG LI WKHUH ZHUH DQ LQSXW IURP
LQSXW LQWHUUXSW �� RI ,QWHUUXSW ,QSXW 8QLW � ZKHQ WKDW LQWHUUXSW LQSXW ZDV XQ�
PDVNHG�

/' �����

,17����� ���

���

���)(

6%1����� ��

5(7�����

(1'�����

0DLQ SURJUDP

6XEURXWLQH

0DLQ SURJUDP

,QWHUUXSW IURP
LQWHUUXSW LQSXW ��

2QO\ LQWHUUXSW LQSXW
�� LV XQPDVNHG�

)LUVW &\FOH )ODJ

1RWH 'HSHQGLQJ RQ WKH VHWWLQJ RI '0 ���� LQ WKH 3& 6HWXS� +RVW /LQN VHUYLFLQJ� 5H�
PRWH ,�2 VHUYLFLQJ� 6SHFLDO ,�2 8QLW VHUYLFLQJ� DQG LQGLYLGXDO LQVWUXFWLRQ H[HFX�
WLRQ ZLOO EH FRPSOHWHG EHIRUH WKH VXEURXWLQH LV H[HFXWHG� 5HIHU WR SDJH ��� IRU
GHWDLOV�

7KLV H[DPSOH VKRZV KRZ WR VHW WKH LQWHUYDO EHWZHHQ VFKHGXOHG LQWHUUXSWV�
6FKHGXOHG LQWHUUXSW VXEURXWLQHVZLOO EH H[HFXWHGDW IL[HG LQWHUYDOV� UHJDUGOHVVRI
WKH ORFDWLRQ LQ WKH &38 8QLW·V F\FOH� 7KLV LQWHUUXSW LV XVHIXO IRU SURJUDP VHFWLRQV
VXFK DV UHJXODU PRQLWRULQJ SURJUDPV�

5HDG ,QWHUUXSW ,QWHUYDO
�1 ���� & ����

0DVN�8QPDVNLQJ $OO
,QWHUUXSWV �& ��������

([DPSOH �� 6FKHGXOHG
,QWHUUXSW

6XEURXWLQHV DQG ,QWHUUXSW &RQWURO 6HFWLRQ ����
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7KH VFKHGXOHG LQWHUUXSW LV GLVDEOHGDW WKH VWDUW RI RSHUDWLRQ �WKH VFKHGXOHG LQWHU�
UXSW LQWHUYDO LV ��� VR WKH WLPH WR WKH ILUVW LQWHUUXSW DQG VFKHGXOHG LQWHUUXSW LQWHUYDO
PXVW EH VHW XVLQJ ,17����� ZLWK 1 ��� DQG & �������� ,Q WKH IROORZLQJ GLD�
JUDP� WKH VXEURXWLQH ZRXOG EH H[HFXWHG HYHU\ �� PV LI WKH VFKHGXOHG LQWHUUXSW
WLPH XQLW LV VHW WR �� PV LQ '0 ���� RI WKH 3& 6HWXS�

/' �����

,17����� ���

���

�����

,17����� ���

���

�����

6%1����� ��

5(7�����

(1'�����

0DLQ SURJUDP

6XEURXWLQH

0DLQ SURJUDP

6HWV WKH WLPH WR ILUVW
LQWHUUXSW WR �� PV�

6HWV WKH VFKHGXOHG LQ�
WHUUXSW LQWHUYDO WR �� PV�

5HWXUQ WR SURJUDP DG�
GUHVV EHIRUH LQWHUUXSW�

6FKHGXOHG LQWHUUXSW
HYHU\ �� PV�

)LUVW &\FOH )ODJ

1RWH 'HSHQGLQJ RQ WKH VHWWLQJ RI '0 ���� LQ WKH 3& 6HWXS� +RVW /LQN VHUYLFLQJ� 5H�
PRWH ,�2 VHUYLFLQJ� 6SHFLDO ,�2 8QLW VHUYLFLQJ� DQG LQGLYLGXDO LQVWUXFWLRQ H[HFX�
WLRQ ZLOO EH FRPSOHWHG EHIRUH WKH VXEURXWLQH LV H[HFXWHG� 5HIHU WR SDJH ��� IRU
GHWDLOV�

6XEURXWLQHV DQG ,QWHUUXSW &RQWURO 6HFWLRQ ����
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���� 6WHS ,QVWUXFWLRQV
7KH VWHS LQVWUXFWLRQV67(3����� DQG 61;7����� DUH XVHG LQ FRQMXQFWLRQ WR VHW
XS EUHDNSRLQWV EHWZHHQ VHFWLRQV LQ D ODUJH SURJUDP VR WKDW WKH VHFWLRQV FDQ EH
H[HFXWHG DV XQLWV DQG UHVHW XSRQ FRPSOHWLRQ� $ VHFWLRQ RI SURJUDP ZLOO XVXDOO\
EH GHILQHG WR FRUUHVSRQG WR DQ DFWXDO SURFHVV LQ WKH DSSOLFDWLRQ� �5HIHU WR WKH
DSSOLFDWLRQ H[DPSOHV ODWHU LQ WKLV VHFWLRQ�� $ VWHS LV OLNH D QRUPDO SURJUDPPLQJ
FRGH� H[FHSW WKDW FHUWDLQ LQVWUXFWLRQV �H�J�� ,/������,/&������ -03������
-0(������ PD\ QRW EH LQFOXGHG�

������ 67(3 '(),1( DQG 67(3 67$57ï67(3������61;7�����

%� &RQWURO ELW

,5� 65� $5� +5� /5

/DGGHU 6\PEROV 'HILQHU 'DWD $UHDV

67(3����� % 67(3�����

%� &RQWURO ELW

,5� 65� $5� +5� /5

61;7����� %

/LPLWDWLRQV $OO FRQWURO ELWV PXVW EH LQ WKH VDPH ZRUG DQG PXVW EH FRQVHFXWLYH�
,5 ����� WR ,5 ����� FDQQRW EH XVHG IRU %�

'HVFULSWLRQ 67(3����� XVHV D FRQWURO ELW LQ WKH ,5 RU +5 DUHDV WR GHILQH WKH EHJLQQLQJ RI D
VHFWLRQ RI WKH SURJUDP FDOOHG D VWHS� 67(3����� GRHV QRW UHTXLUH DQ H[HFXWLRQ
FRQGLWLRQ� L�H�� LWV H[HFXWLRQ LV FRQWUROOHG WKURXJK WKH FRQWURO ELW� 7R VWDUW H[HFX�
WLRQ RI WKH VWHS� 61;7����� LV XVHG ZLWK WKH VDPH FRQWURO ELW DV XVHG IRU
67(3������ ,I 61;7����� LV H[HFXWHG ZLWK DQ 21 H[HFXWLRQ FRQGLWLRQ� WKH VWHS
ZLWK WKH VDPHFRQWURO ELW LV H[HFXWHG� ,I WKH H[HFXWLRQFRQGLWLRQ LV2))� WKH VWHS LV
QRW H[HFXWHG� 7KH 61;7����� LQVWUXFWLRQ PXVW EH ZULWWHQ LQWR WKH SURJUDP VR
WKDW LW LV H[HFXWHGEHIRUH WKH SURJUDP UHDFKHV WKH VWHS LW VWDUWV� ,W FDQ EH XVHG DW
GLIIHUHQW ORFDWLRQV EHIRUH WKH VWHS WR FRQWURO WKH VWHS DFFRUGLQJ WR WZR GLIIHUHQW
H[HFXWLRQ FRQGLWLRQV �VHH H[DPSOH �� EHORZ�� $Q\ VWHS LQ WKH SURJUDP WKDW KDV
QRW EHHQ VWDUWHG ZLWK 61;7����� ZLOO QRW EH H[HFXWHG�
2QFH 61;7����� LV XVHG LQ WKH SURJUDP� VWHS H[HFXWLRQ ZLOO FRQWLQXH XQWLO
67(3����� LV H[HFXWHG ZLWKRXW D FRQWURO ELW� 67(3����� ZLWKRXW D FRQWURO ELW
PXVW EH SUHFHGHG E\ 61;7����� ZLWK D GXPP\ FRQWURO ELW� 7KH GXPP\ FRQWURO
ELW PD\ EH DQ\ XQXVHG ,5 RU +5 ELW� ,W FDQQRW EH D FRQWURO ELW XVHG LQ D
67(3������

6WHS ,QVWUXFWLRQV 6HFWLRQ ����
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([HFXWLRQRI D VWHS LV FRPSOHWHGHLWKHU E\ H[HFXWLRQRI WKH QH[W61;7����� RU E\
WXUQLQJ2)) WKH FRQWURO ELW IRU WKH VWHS �VHH H[DPSOH � EHORZ�� :KHQ WKH VWHS LV
FRPSOHWHG� DOO RI WKH ,5 DQG +5 ELWV LQ WKH VWHS DUH WXUQHG 2))� $OO WLPHUV LQ WKH
VWHS H[FHSW 77,0����� DUH UHVHW WR WKHLU 69V� 77,0������ FRXQWHUV� VKLIW UHJLV�
WHUV� ELWV VHW RU UHVHW ZLWK 6(7 RU 56(7� DQG ELWV XVHG LQ .((3����� PDLQWDLQ
VWDWXV� 7ZR VLPSOH VWHSV DUH VKRZQ EHORZ�

61;7����� /5 ����

67(3����� /5 ����

�����

6WHS FRQWUROOHG E\ /5 ����

61;7����� /5 ����

67(3����� /5 ����

�����

6WHS FRQWUROOHG E\ /5 ����

61;7����� /5 ����

67(3�����

�����

6WDUWV VWHS H[HFXWLRQ

(QGV VWHS H[HFXWLRQ

�VW VWHS

�QG VWHS

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 61;7����� /5 ����

����� 67(3����� /5 ����

6WHS FRQWUROOHG E\ /5 ����

����� /' �����

����� 61;7����� /5 ����

����� 67(3����� /5 ����

6WHS FRQWUROOHG E\ /5 ����

����� /' �����

����� 61;7����� /5 ����

����� 67(3����� ���

6WHSV FDQ EH SURJUDPPHG LQ FRQVHFXWLYHO\� (DFK VWHS PXVW VWDUW ZLWK
67(3����� DQG JHQHUDOO\ HQGV ZLWK 61;7����� �VHH H[DPSOH �� EHORZ� IRU DQ
H[FHSWLRQ��:KHQ VWHSV DUH SURJUDPPHG LQ VHULHV� WKUHH W\SHV RI H[HFXWLRQ DUH
SRVVLEOH� VHTXHQWLDO� EUDQFKLQJ� RU SDUDOOHO� 7KH H[HFXWLRQ FRQGLWLRQV IRU� DQG
WKH SRVLWLRQLQJRI� 61;7����� GHWHUPLQH KRZ WKH VWHSV DUH H[HFXWHG� 7KH WKUHH
H[DPSOHV JLYHQ EHORZ GHPRQVWUDWH WKHVH WKUHH W\SHV RI VWHS H[HFXWLRQ�

3UHFDXWLRQV ,QWHUORFNV� MXPSV� 6%1������ DQG (1'����� FDQQRW EH XVHG ZLWKLQ VWHS SUR�
JUDPV�

%LWV XVHG DV FRQWURO ELWV PXVW QRW EH XVHG DQ\ZKHUH HOVH LQ WKH SURJUDP XQOHVV
WKH\ DUH EHLQJ XVHG WR FRQWURO WKH RSHUDWLRQ RI WKH VWHS �VHH H[DPSOH �� EHORZ��
$OO FRQWURO ELWV PXVW EH LQ WKH VDPH ZRUG DQG PXVW EH FRQVHFXWLYH�

,I ,5 RU /5 ELWV DUH XVHG IRU FRQWURO ELWV� WKHLU VWDWXV ZLOO EH ORVW GXULQJ DQ\ SRZHU
LQWHUUXSWLRQ� ,I LW LV QHFHVVDU\ WRPDLQWDLQVWDWXV WR UHVXPHH[HFXWLRQDW WKH VDPH
VWHS� +5 ELWV PXVW EH XVHG�

6WHS ,QVWUXFWLRQV 6HFWLRQ ����
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)ODJV ������ 6WHS 6WDUW )ODJ� WXUQV 21 IRU RQH F\FOH ZKHQ 67(3����� LV H[HFXWHG
DQGFDQ EHXVHG WR UHVHW FRXQWHUV LQ VWHSVDV VKRZQEHORZ LI QHFHVVDU\�

61;7����� �����

&3

5

&17 ��

�����

�����

�����

�����

67(3����� �����

� F\FOH

�����

�����

6WDUW

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 61;7����� �����

����� 67(3����� �����

����� /' �����

����� /' �����

����� &17 ��

�����

([DPSOHV
7KH IROORZLQJ WKUHH H[DPSOHV GHPRQVWUDWH WKH WKUHH W\SHV RI H[HFXWLRQ FRQWURO
SRVVLEOH ZLWK VWHS SURJUDPPLQJ� ([DPSOH � GHPRQVWUDWHV VHTXHQWLDO H[HFX�
WLRQ� H[DPSOH �� EUDQFKLQJ H[HFXWLRQ� DQG H[DPSOH �� SDUDOOHO H[HFXWLRQ�

7KH IROORZLQJ SURFHVV UHTXLUHV WKDW WKUHH SURFHVVHV� ORDGLQJ� SDUW LQVWDOODWLRQ�
DQG LQVSHFWLRQ�GLVFKDUJH�EH H[HFXWHG LQ VHTXHQFHZLWK HDFK SURFHVV EHLQJ UH�
VHW EHIRUH FRQWLQXLQJ RQ WKH WKH QH[W SURFHVV� 9DULRXV VHQVRUV �6:�� 6:��
6:�� DQG 6:�� DUH SRVLWLRQHG WR VLJQDO ZKHQ SURFHVVHV DUH WR VWDUW DQG HQG�

6: �

6: �
6: �

6: �

/RDGLQJ 3DUW LQVWDOODWLRQ ,QVSHFWLRQ�GLVFKDUJH

([DPSOH ��
6HTXHQWLDO ([HFXWLRQ

6WHS ,QVWUXFWLRQV 6HFWLRQ ����
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7KH IROORZLQJ GLDJUDP GHPRQVWUDWHV WKH IORZ RI SURFHVVLQJ DQG WKH VZLWFKHV
WKDW DUH XVHG IRU H[HFXWLRQ FRQWURO�

3URFHVV $

3URFHVV %

3URFHVV &

/RDGLQJ

3DUW ,QVWDOODWLRQ

,QVSHFWLRQ�GLVFKDUJH

6:�

6:�

6:�

6:�

6WHS ,QVWUXFWLRQV 6HFWLRQ ����
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7KH SURJUDP IRU WKLV SURFHVV� VKRZQ EHORZ� XWLOL]HV WKH PRVW EDVLF W\SH RI VWHS
SURJUDPPLQJ� HDFK VWHS LV FRPSOHWHG E\ D XQLTXH 61;7����� WKDW VWDUWV WKH
QH[W VWHS� (DFK VWHS VWDUWV ZKHQ WKH VZLWFK WKDW LQGLFDWHV WKH SUHYLRXV VWHS KDV
EHHQ FRPSOHWHG WXUQV 21�

61;7����� �����

����� �6:��

67(3����� �����

61;7����� �����

67(3����� �����

61;7����� �����

67(3����� �����

61;7����� �����

67(3�����

3URFHVV $

3URFHVV %

3URFHVV &

����� �6:��

����� �6:��

����� �6:��

3URFHVV $ VWDUWHG�

3URFHVV $ UHVHW�
3URFHVV % VWDUWHG�

3URFHVV % UHVHW�
3URFHVV & VWDUWHG�

3URFHVV & UHVHW�

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 61;7����� �����

����� 67(3����� �����

3URFHVV $

����� /' �����

����� 61;7����� �����

����� 67(3����� �����

3URFHVV %

����� /' �����

����� 61;7����� �����

����� 67(3����� �����

3URFHVV &

����� /' �����

����� 61;7����� �����

����� 67(3����� ���

6WHS ,QVWUXFWLRQV 6HFWLRQ ����
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7KH IROORZLQJ SURFHVV UHTXLUHV WKDW D SURGXFW LV SURFHVVHG LQ RQH RI WZR ZD\V�
GHSHQGLQJ RQ LWV ZHLJKW� EHIRUH LW LV SULQWHG� 7KH SULQWLQJ SURFHVV LV WKH VDPH
UHJDUGOHVV RI ZKLFK RI WKH ILUVW SURFHVVHV LV XVHG� 9DULRXV VHQVRUV DUH SRVL�
WLRQHG WR VLJQDO ZKHQ SURFHVVHV DUH WR VWDUW DQG HQG�

6: $� 6: $�

6: %� 6: %�

3URFHVV &:HLJKW VFDOH

3URFHVV %

3URFHVV $

3ULQWHU

6: '

7KH IROORZLQJ GLDJUDP GHPRQVWUDWHV WKH IORZ RI SURFHVVLQJ DQG WKH VZLWFKHV
WKDW DUH XVHG IRU H[HFXWLRQ FRQWURO� +HUH� HLWKHU SURFHVV $ RU SURFHVV % LV XVHG
GHSHQGLQJ RQ WKH VWDWXV RI 6: $� DQG 6: %��

3URFHVV $

3URFHVV &

(QG

6: $� 6: %�

6: $� 6: %�

6: '

3URFHVV %

([DPSOH ��
%UDQFKLQJ ([HFXWLRQ

6WHS ,QVWUXFWLRQV 6HFWLRQ ����
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7KH SURJUDP IRU WKLV SURFHVV� VKRZQ EHORZ� VWDUWV ZLWK WZR 61;7����� LQVWUXF�
WLRQV WKDW VWDUW SURFHVVHV $ DQG %� %HFDXVH RI WKH ZD\ ����� �6: $�� DQG
����� �6%%�� DUH SURJUDPPHG� RQO\RQHRI WKHVHZLOO EH H[HFXWHG WR VWDUW HLWKHU
SURFHVV $ RU SURFHVV %� %RWK RI WKH VWHSV IRU WKHVH SURFHVVHV HQG ZLWK D
61;7����� WKDW VWDUWV WKH VWHS IRU SURFHVV &�

61;7����� +5 ����

����� �6: %��

67(3����� +5 ����

61;7����� +5 ����

67(3����� +5 ����

61;7����� +5 ����

67(3����� +5 ����

61;7����� +5 ����

67(3�����

3URFHVV $

3URFHVV %

3URFHVV &

����� �6: $��

����� �6: %��

����� �6: '�

3URFHVV $ VWDUWHG�

3URFHVV $ UHVHW�
3URFHVV & VWDUWHG�

3URFHVV % UHVHW�
3URFHVV & VWDUWHG�

3URFHVV & UHVHW�

����� �6: $��

61;7����� +5 ����

����� �6: %��

����� �6: $��

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� $1' 127 �����

����� 61;7����� +5 ����

����� /' 127 �����

����� $1' �����

����� 61;7����� +5 ����

����� 67(3����� +5 ����

3URFHVV $

����� /' �����

����� 61;7����� +5 ����

����� 67(3����� +5 ����

3URFHVV %

����� /' �����

����� 61;7����� +5 ����

����� 67(3����� +5 ����

3URFHVV &

����� /' �����

����� 61;7����� +5 ����

����� 67(3����� ���

6WHS ,QVWUXFWLRQV 6HFWLRQ ����
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7KH IROORZLQJ SURFHVV UHTXLUHV WKDW WZR SDUWV RI D SURGXFW SDVV VLPXOWDQHRXVO\
WKURXJK WZR SURFHVVHV HDFK EHIRUH WKH\ DUH MRLQHG WRJHWKHU LQ D ILIWK SURFHVV�
9DULRXV VHQVRUV DUH SRVLWLRQHG WR VLJQDO ZKHQ SURFHVVHV DUH WR VWDUW DQG HQG�

3URFHVV &

6:�

6:�

3URFHVV $
6:�

6:�

3URFHVV '

3URFHVV %

3URFHVV (

6:�

6:� 6:�

7KH IROORZLQJ GLDJUDP GHPRQVWUDWHV WKH IORZ RI SURFHVVLQJ DQG WKH VZLWFKHV
WKDW DUH XVHG IRU H[HFXWLRQ FRQWURO� +HUH� SURFHVV $ DQG SURFHVV & DUH VWDUWHG
WRJHWKHU� :KHQ SURFHVV $ ILQLVKHV� SURFHVV % VWDUWV� ZKHQ SURFHVV & ILQLVKHV�
SURFHVV' VWDUWV�:KHQ ERWK SURFHVVHV% DQG' KDYH ILQLVKHG�SURFHVV ( VWDUWV�

3URFHVV $

3URFHVV (

(QG

3URFHVV &

6:�

3URFHVV % 3URFHVV '

6:� 6:�

6: � DQG 6:� ERWK 21

6:� DQG 6:� ERWK 21

7KH SURJUDP IRU WKLV RSHUDWLRQ�VKRZQEHORZ� VWDUWV ZLWK WZR61;7����� LQVWUXF�
WLRQV WKDW VWDUW SURFHVVHV $ DQG &� 7KHVH LQVWUXFWLRQV EUDQFK IURP WKH VDPH LQ�
VWUXFWLRQ OLQH DQG DUH DOZD\V H[HFXWHG WRJHWKHU� VWDUWLQJ VWHSV IRU ERWK $ DQG&�
:KHQ WKH VWHSV IRU ERWK $ DQG & KDYH ILQLVKHG� WKH VWHSV IRU SURFHVV % DQG '
EHJLQ LPPHGLDWHO\�

:KHQ ERWK SURFHVV % DQG SURFHVV' KDYH ILQLVKHG �L�H�� ZKHQ WKH VWDWXV IRU ERWK
RI WKHP LV ´21�µ EXW 6:� DQG 6:� KDYH WXUQHG 21�� SURFHVVHV % DQG ' DUH
UHVHW WRJHWKHU E\ WKH 61;7����� DW WKH HQG RI WKH SURJUDPPLQJ IRU SURFHVV %�
$OWKRXJK WKHUH LV QR 61;7����� DW WKH HQG RI SURFHVV '� WKH FRQWURO ELW IRU LW LV
WXUQHG 2)) E\ H[HFXWLQJ 61;7����� /5 ����� 7KLV LV EHFDXVH WKH 287 IRU /5
���� LV LQ WKH VWHS UHVHW E\ 61;7����� /5 ����� L�H�� /5��� LV WXUQHG2))ZKHQ
61;7����� /5 ���� LV H[HFXWHG 3URFHVV % LV WKXV UHVHW GLUHFWO\ DQG SURFHVV '
LV UHVHW LQGLUHFWO\ EHIRUH H[HFXWLQJ WKH VWHS IRU SURFHVV (�

([DPSOH ��
3DUDOOHO ([HFXWLRQ

6WHS ,QVWUXFWLRQV 6HFWLRQ ����
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67(3����� /5 ����

61;7����� /5 ����

67(3����� /5 ����

67(3����� /5 ����

61;7����� /5 ����

67(3�����

3URFHVV $

3URFHVV %

3URFHVV &

����� �6:��

����� �6:��

3URFHVV $ VWDUWHG�

3URFHVV $ UHVHW�
3URFHVV % VWDUWHG�

3URFHVV ( UHVHW�

����� �6:� DQG 6:���

61;7����� /5 ����

61;7����� /5 ����

3URFHVV & VWDUWHG�

/5 ����

61;7����� /5 ����

����� �6:� DQG 6:��

/5 ����

67(3����� /5 ����

3URFHVV ( VWDUWHG�

8VHG WR
WXUQ RII
SURFHVV '�

����� �6:��

61;7����� /5 ����

67(3����� /5 ����

3URFHVV & UHVHW�
3URFHVV ' VWDUWHG�

3URFHVV '

3URFHVV (

6WHS ,QVWUXFWLRQV 6HFWLRQ ����
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����� /' �����

����� 61;7����� /5 ����

����� 61;7����� /5 ����

����� 67(3����� /5 ����

3URFHVV $

����� /' �����

����� 61;7����� /5 ����

����� 67(3����� /5 ����

3URFHVV %

����� /' /5 ����

����� 287 /5 ����

����� $1' �����

����� 61;7����� /5 ����

����� 67(3����� /5 ����

3URFHVV &

����� /' �����

����� 61;7����� /5 ����

����� 67(3����� /5 ����

3URFHVV '

����� 67(3����� /5 ����

3URFHVV (

����� /' �����

����� 61;7����� /5 ����

����� 67(3����� ���

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

���� 6SHFLDO ,QVWUXFWLRQV
7KH LQVWUXFWLRQV LQ WKLV VHFWLRQ DUH XVHG IRU YDULRXV RSHUDWLRQV� LQFOXGLQJ SUR�
JUDPPLQJ XVHU HUURU FRGHV DQGPHVVDJHV� FRXQWLQJ21 ELWV� VHWWLQJ WKH ZDWFK�
GRJ WLPHU� DQG UHIUHVKLQJ ,�2 GXULQJ SURJUDP H[HFXWLRQ�

������ )$,/85( $/$50 ï )$/����� DQG
6(9(5( )$,/85( $/$50 ï )$/6�����

1� )$/ QXPEHU

� ��� WR ���

/DGGHU 6\PEROV 'HILQHU 'DWD $UHDV

#)$/����� 1)$/����� 1

1� )$/ QXPEHU

� ��� WR ���
)$/6����� 1

/LPLWDWLRQV )$/����� DQG )$/6����� VKDUH WKH VDPH )$/ QXPEHUV� %H VXUH WR XVH D QXP�
EHU LQ HLWKHU )$/����� RU )$/6������ QRW ERWK�

'HVFULSWLRQ )$/����� DQG )$/6����� DUH SURYLGHG VR WKDW WKH SURJUDPPHU FDQ RXWSXW HUURU
QXPEHUV IRU XVH LQ RSHUDWLRQ� PDLQWHQDQFH� DQG GHEXJJLQJ� :KHQ H[HFXWHG
ZLWK DQ 21 H[HFXWLRQ FRQGLWLRQ� HLWKHU RI WKHVH LQVWUXFWLRQV ZLOO RXWSXW D )$/
QXPEHU WR ELWV �� WR �� RI 65 ���� 7KH )$/ QXPEHU WKDW LV RXWSXW FDQ EH EH�
WZHHQ��DQG�� DQG LV LQSXW DV WKH GHILQHU IRU )$/����� RU )$/6������ )$/�����
ZLWK D GHILQHU RI �� LV XVHG WR UHVHW WKLV DUHD �VHH EHORZ��

����� �����

;��� ;���

)$/ $UHD

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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)$/����� SURGXFHV D QRQ�IDWDO HUURU DQG )$/����� SURGXFHV D IDWDO HUURU� :KHQ
)$/����� LV H[HFXWHGZLWK DQ21 H[HFXWLRQFRQGLWLRQ� WKH $/$50�(5525 LQGL�
FDWRU RQ WKH IURQW RI WKH &388QLW ZLOO IODVK� EXW 3& RSHUDWLRQZLOO FRQWLQXH�:KHQ
)$/6����� LV H[HFXWHGZLWK DQ21 H[HFXWLRQ FRQGLWLRQ� WKH $/$50�(5525 LQ�
GLFDWRU ZLOO OLJKW DQG 3& RSHUDWLRQ ZLOO VWRS�

7KH V\VWHP DOVR JHQHUDWHV HUURU FRGHV WR WKH )$/ DUHD�

5HVHWWLQJ (UURUV $OO )$/ HUURU FRGHV ZLOO EH UHWDLQHG LQ PHPRU\� DOWKRXJK RQO\ RQH RI WKHVH LV
DYDLODEOH LQ WKH )$/ DUHD� 7R DFFHVV WKH RWKHU )$/ FRGHV� UHVHW WKH )$/ DUHD E\
H[HFXWLQJ )$/����� ��� (DFK WLPH )$/����� �� LV H[HFXWHG� DQRWKHU )$/ HUURU
ZLOO EH PRYHG WR WKH )$/ DUHD� FOHDULQJ WKH RQH WKDW LV DOUHDG\ WKHUH� )$/ HUURU
FRGHV DUH UHFRUGHG DQG ZLOO EH UHFDOOHG LQ WKH IROORZLQJ RUGHU� )LUVW FRGH JHQHU�
DWHG� ORZHVW )$/ QXPEHU JUHDWHU WKDQ WKH ILUVW FRGH� ORZHVW )$/ QXPEHU ORZHU
WKDQ WKH ILUVW FRGH�

&OHDULQJ 0HVVDJHV )$/����� �� LV DOVR XVHG WR FOHDU PHVVDJH SURJUDPPHG ZLWK WKH LQVWUXFWLRQ�
06*������

,I WKH )$/ DUHD FDQQRW EH FOHDUHG� DV LV JHQHUDOO\ WKH FDVH ZKHQ )$/6����� LV
H[HFXWHG� ILUVW UHPRYH WKH FDXVHRI WKH HUURU DQG WKHQFOHDU WKH)$/DUHD WKURXJK
WKH 3URJUDPPLQJ &RQVROH �VHH ����� &OHDULQJ (UURU 0HVVDJHV��

������ &<&/( 7,0( ï 6&$1�����

0L� 0XOWLSOLHU �%&'�

,5� 65� $5� '0� (0� +5� 7&� /5� �

���� 1RW XVHG�

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

���� 1RW XVHG�

6&$1�����

0L

���

���

#6&$1�����

0L

���

���

/LPLWDWLRQV 0L PXVW EH %&'� 2QO\ WKH ULJKWPRVW WKUHH GLJLWV RI 0L DUH XVHG�

6&$1����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ 6&$1����� LV XVHG WR VHW D PLQLPXP F\FOH WLPH� 0L LV WKH PLQLPXP F\FOH WLPH
WKDW ZLOO EH VHW LQ WHQWKV RI PLOOLVHFRQGV� H�J�� LI 0L LV ����� WKH PLQLPXP F\FOH
WLPH ZLOO EH ����� PV� 7KH SRVVLEOH VHWWLQJ UDQJH LV IURP ����� WR ����� PV�

,I WKH DFWXDO F\FOH WLPH LV OHVV WKDQ WKH F\FOH WLPH VHW ZLWK 6&$1����� WKH &38
8QLW ZLOO ZDLW XQWLO WKH GHVLJQDWHG WLPHKDV HODSVHGEHIRUH VWDUWLQJ WKH QH[W F\FOH�
,I WKH DFWXDO F\FOH WLPH LV JUHDWHU WKDQ WKH VHW WLPH� WKH VHW WLPH ZLOO EH LJQRUHG
DQG WKH SURJUDP ZLOO EH H[HFXWHG WR FRPSOHWLRQ�

)ODJV (5� 7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

0L LV QRW %&'�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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������ 75$&( 0(025< 6$03/,1* ï 7560�����
'DWD WUDFLQJ FDQ EH XVHG WR IDFLOLWDWH GHEXJJLQJ SURJUDPV� 7R VHW XS DQG XVH
GDWD WUDFLQJ LW LV QHFHVVDU\ WR KDYH D KRVW FRPSXWHU UXQQLQJ /66� QR GDWD
WUDFLQJ LV SRVVLEOH IURP D 3URJUDPPLQJ &RQVROH� 'DWD WUDFLQJ LV GHVFULEHG LQ
GHWDLO LQ WKH /66 2SHUDWLRQ 0DQXDO� 7KLV VHFWLRQ VKRZV WKH ODGGHU V\PERO IRU
7560����� DQG JLYHV DQ H[DPSOH SURJUDP�

/DGGHU 6\PERO

7560�����

'HVFULSWLRQ 7560����� LV XVHG LQ WKH SURJUDP WR PDUN ORFDWLRQV ZKHUH VSHFLILHG GDWD LV WR
EH VWRUHG LQ 7UDFH 0HPRU\� 8S WR �� ELWV DQG XS WR � ZRUGV PD\ EH GHVLJQDWHG
IRU WUDFLQJ �UHIHU WR WKH /66 2SHUDWLRQ 0DQXDO IRU GHWDLOV��

7560����� LV QRW FRQWUROOHG E\ DQ H[HFXWLRQ FRQGLWLRQ� EXW UDWKHU E\ WZR ELWV
LQ WKH $5 DUHD� $5 ���� DQG $5 ����� $5 ���� LV WKH 6DPSOLQJ 6WDUW ELW�
7KLV ELW LV WXUQHG 21 WR VWDUW WKH VDPSOLQJ SURFHVVHV IRU WUDFLQJ� 7KH 6DP�
SOLQJ 6WDUW ELW PXVW QRW EH WXUQHG 21 IURP WKH SURJUDP� L�H�� LW PXVW EH WXUQHG
21 RQO\ IURP WKH SHULSKHUDO GHYLFH� $5 ���� LV WKH 7UDFH 6WDUW ELW� :KHQ LW LV
VHW� WKH VSHFLILHG GDWD LV UHFRUGHG LQ 7UDFH 0HPRU\� 7KH 7UDFH 6WDUW ELW FDQ
EH VHW HLWKHU IURP WKH SURJUDP RU IURP WKH 3URJUDPPLQJ 'HYLFH� $ SRVLWLYH
RU QHJDWLYH GHOD\ FDQ DOVR EH VHW WR DOWHU WKH DFWXDO SRLQW IURP ZKLFK WUDFLQJ
ZLOO EHJLQ�

'DWD FDQ EH UHFRUGHG LQ DQ\ RI WKUHH ZD\V� 7560����� FDQ EH SODFHG DW RQH
RU PRUH ORFDWLRQV LQ WKH SURJUDP WR LQGLFDWH ZKHUH WKH VSHFLILHG GDWD LV WR EH
WUDFHG� ,I 7560����� LV QRW XVHG� WKH VSHFLILHG GDWD ZLOO EH WUDFHG ZKHQ
(1'����� LV H[HFXWHG� 7KH WKLUG PHWKRG LQYROYHV VHWWLQJ D WLPHU LQWHUYDO IURP
WKH SHULSKHUDO GHYLFHV VR WKDW WKH VSHFLILHG GDWD ZLOO EH WUDFLQJ DW D UHJXODU
LQWHUYDO LQGHSHQGHQW RI WKH F\FOH WLPH �UHIHU WR WKH /66 2SHUDWLRQ 0DQXDO��

7560����� FDQ EH LQFRUSRUDWHG DQ\ZKHUH LQ D SURJUDP� DQ\ QXPEHU RI
WLPHV� 7KH GDWD LQ WKH WUDFH PHPRU\ FDQ WKHQ EH PRQLWRUHG YLD D 3URJUDP�
PLQJ &RQVROH� KRVW FRPSXWHU� HWF�

$5 &RQWURO %LWV DQG )ODJV 7KH IROORZLQJ FRQWURO ELWV DQG IODJV DUH XVHG GXULQJ GDWD WUDFLQJ� 7KH 7UDFLQJ
)ODJ ZLOO EH 21 GXULQJ WUDFLQJ RSHUDWLRQV� 7KH 7UDFH &RPSOHWHG )ODJ ZLOO WXUQ
21 ZKHQ HQRXJK GDWD KDV EHHQ WUDFHG WR ILOO 7UDFH 0HPRU\�

)ODJ )XQFWLRQ
$5 ���� 6DPSOLQJ 6WDUW %LW
$5 ���� 7UDFH 6WDUW %LW
$5 ���� 7UDFLQJ )ODJ
$5 ���� 7UDFH &RPSOHWHG )ODJ

3UHFDXWLRQV ,I 7560����� RFFXUV 7560����� ZLOO QRW EH H[HFXWHG ZLWKLQ D -03����� ï
-0(����� EORFN ZKHQ WKH MXPS FRQGLWLRQ LV 2))�

([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV WKH EDVLF SURJUDP DQG RSHUDWLRQ IRU GDWD WUDFLQJ�
)RUFH VHW WKH 6DPSOLQJ 6WDUW %LW �$5 ����� WR EHJLQ VDPSOLQJ� 7KH 6DPSOLQJ
6WDUW %LW PXVW QRW EH WXUQHG 21 IURP WKH SURJUDP� 7KH GDWD LV UHDG DQG VWRUHG
LQWR WUDFH PHPRU\�
:KHQ ,5 ����� LV 21� WKH 7UDFH 6WDUW %LW �$5 ����� LV DOVR WXUQHG 21� DQG WKH
&38 8QLW ORRNV DW WKH GHOD\ DQG PDUNV WKH WUDFH PHPRU\ DFFRUGLQJO\� 7KLV FDQ
PHDQ WKDW VRPH RI WKH VDPSOHV DOUHDG\ PDGH ZLOO EH UHFRUGHG DV WKH WUDFH
PHPRU\ �QHJDWLYH GHOD\�� RU WKDW PRUH VDPSOHVZLOO EH PDGH EHIRUH WKH\ DUH UH�
FRUGHG �SRVLWLYH GHOD\��

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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7KH VDPSOHG GDWD LV ZULWWHQ WR WUDFH PHPRU\� MXPSLQJ WR WKH EHJLQQLQJ RI WKH
PHPRU\ DUHD RQFH WKH HQG KDV EHHQ UHDFKHG DQG FRQWLQXLQJ XS WR WKH VWDUW
PDUNHU� 7KLV PLJKW PHDQ WKDW SUHYLRXVO\ UHFRUGHG GDWD �L�H�� GDWD IURP WKLV VDP�
SOH WKDW IDOOV EHIRUH WKH VWDUW PDUNHU� LV RYHUZULWWHQ �WKLV LV HVSHFLDOO\ WUXH LI WKH
GHOD\ LV SRVLWLYH�� 7KH QHJDWLYH GHOD\ FDQQRW EH VXFK WKDW WKH UHTXLUHG GDWD ZDV
H[HFXWHG EHIRUH VDPSOLQJ ZDV VWDUWHG�

7560�����

�����
$5
����

$5 ���� 21 ZKHQ WUDFLQJ

�����

�����

$5 ���� 21 ZKHQ WUDFH LV FRPSOHWH

6WDUWV GDWD WUDFLQJ�

'HVLJQDWHV SRLQW IRU
WUDFLQJ�

,QGLFDWHV WKDW WUDFLQJ KDV
EHHQ FRPSOHWHG�

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' ����

����� 287 $5 ����

����� 7560�����

����� /' $5 ����

����� 287 �����

����� /' $5 ����

����� 287 �����

,QGLFDWHV WKDW WUDFLQJ LV LQ
SURJUHVV�

������ 0(66$*( ',63/$< ï 06*�����

#06*�����

)0

)0� )LUVW PHVVDJH ZRUG

,5� 65� $5� '0� (0� +5� /5� 7&

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

06*�����

)0

/LPLWDWLRQV )0 DQG )0�� PXVW EH LQ WKH VDPH GDWD DUHD�

'HVFULSWLRQ :KHQH[HFXWHGZLWK DQ21H[HFXWLRQFRQGLWLRQ�06*����� UHDGVHLJKWZRUGV RI
H[WHQGHG $6&,, FRGH IURP )0 WR )0�� DQG GLVSOD\V WKH PHVVDJH RQ WKH 3UR�
JUDPPLQJ &RQVROH� 7KH GLVSOD\HG PHVVDJH FDQ EH XS WR �� FKDUDFWHUV ORQJ�
L�H�� HDFK$6&,, FKDUDFWHU FRGH UHTXLUHVHLJKW ELWV �WZR GLJLWV��5HIHU WR$SSHQGL[
, IRU WKH H[WHQGHG $6&,, FRGHV� -DSDQHVH NDWDNDQD FKDUDFWHUV DUH LQFOXGHG LQ
WKLV FRGH�
,I QRW DOO HLJKW ZRUGV DUH UHTXLUHG IRU WKHPHVVDJH� LW FDQ EH VWRSSHGDW DQ\ SRLQW
E\ LQSXWWLQJ ´�'�µ :KHQ �' LV HQFRXQWHUHG LQ D PHVVDJH� QR PRUH ZRUGV ZLOO EH
UHDG DQG WKHZRUGV WKDW QRUPDOO\ZRXOGEH XVHG IRU WKHPHVVDJH FDQEH XVHG IRU
RWKHU SXUSRVHV�

8S WR WKUHHPHVVDJHVFDQ EHEXIIHUHG LQPHPRU\� 2QFHVWRUHG LQ WKH EXIIHU� WKH\
DUH GLVSOD\HGRQ D ILUVW LQ� ILUVW RXW EDVLV� 6LQFH LW LV SRVVLEOH WKDWPRUH WKDQ WKUHH
06*�����V PD\ EH H[HFXWHG ZLWKLQ D VLQJOH F\FOH� WKHUH LV D SULRULW\ VFKHPH�
EDVHG RQ WKH DUHD ZKHUH WKH PHVVDJHV DUH VWRUHG� IRU WKH VHOHFWLRQ RI WKRVH
PHVVDJHV WR EH EXIIHUHG�
7KH SULRULW\ RI WKH GDWD DUHDV LV DV IROORZV IRU PHVVDJH GLVSOD\�

/5 ! ,5 ! +5 ! $5 ! 7& ! '0 ! 65
,Q KDQGOLQJ PHVVDJHV IURP WKH VDPH DUHD� WKRVH ZLWK WKH ORZHVW DG�
GUHVV YDOXHV KDYH KLJKHU SULRULW\�

0HVVDJH %XIIHULQJ DQG
3ULRULW\

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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���

,Q KDQGOLQJ LQGLUHFWO\ DGGUHVVHG PHVVDJHV �L�H� '0�� WKRVH ZLWK WKH
ORZHVW '0 DGGUHVV YDOXHV KDYH KLJKHU SULRULW\�

&OHDULQJ 0HVVDJHV 7R FOHDU DPHVVDJH� H[HFXWH )$/����� �� RU FOHDU LW YLD D 3URJUDPPLQJ&RQVROH
XVLQJ WKH SURFHGXUH LQ ����� &OHDULQJ (UURU 0HVVDJHV�

,I WKH PHVVDJH GDWD FKDQJHV ZKLOH WKH PHVVDJH LV EHLQJ GLVSOD\HG� WKH GLVSOD\
ZLOO DOVR FKDQJH�

)ODJV (5� 7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

([DPSOH 7KH IROORZLQJH[DPSOH VKRZV WKH GLVSOD\ WKDW ZRXOG EH SURGXFHG IRU WKH LQVWUXF�
WLRQ DQG GDWD JLYHQ ZKHQ ����� ZDV 21� ,I ����� JRHV 21� D PHVVDJH ZLOO EH
FOHDUHG�

06*�����

'0 ����

)$/����� ��

�����

�����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 06*�����

'0 ����

����� /' �����

����� )$/����� ��

'0 FRQWHQWV $6&,,
HTXLYDOHQW

'0 ���� � � � � $ %
'0 ���� � � � � & '
'0 ���� � � � � ( )
'0 ���� � � � � * +
'0 ���� � � � $ , -
'0 ���� � % � & . /
'0 ���� � ' � ( 0 1
'0 ���� � ) � � 2 3

������ /21* 0(66$*( ï /06*�����

6� )LUVW VRXUFH ZRUG �$6&,,�

,5� 65� $5� '0� (0� +5� 7&� /5

���� 1RW XVHG�

6HW WR ���

/DGGHU 6\PEROV

2SHUDQG 'DWD $UHDV

���� 1RW XVHG�

6HW WR ���

/06*�����

6

���

���

#/06*�����

6

���

���

/LPLWDWLRQV 6 WKURXJK 6��� PXVW EH LQ WKH VDPH GDWD DUHD DQG PXVW EH LQ $6&,,� 7KH PHV�
VDJH ZLOO EH WUXQFDWHG LI D QXOO FKDUDFWHU ��'� LV FRQWDLQHG EHWZHHQ 6 DQG 6����

/06*����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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'HVFULSWLRQ /06*����� LV XVHG WR RXWSXW D ���FKDUDFWHU PHVVDJH WR D 3URJUDPPLQJ &RQ�
VROH� 7KH PHVVDJH WR EH RXWSXW PXVW EH LQ $6&,, EHJLQQLQJ LQ ZRUG 6 DQG HQG�
LQJ LQ6���� XQOHVVD VKRUWHUPHVVDJH LV GHVLUHG�$ VKRUWHUPHVVDJHFDQEHSUR�
GXFHG E\ SODFLQJD QXOO FKDUDFWHU ��'� LQWR WKH VWULQJ� QR FKDUDFWHUV IURP WKH QXOO
FKDUDFWHU RQ ZLOO EH RXWSXW�

7R RXWSXW WR WKH 3URJUDPPLQJ &RQVROH� LW PXVW EH VHW LQ 7(50,1$/ PRGH� $O�
WKRXJK/06*����� ZLOO EH H[HFXWHGDV QRUPDO� WKHPHVVDJHZLOO QRW DSSHDU FRU�
UHFWO\ RQ WKH 3URJUDPPLQJ &RQVROH XQOHVV 7(50,1$/ PRGH LV VHW� 5HIHU WR
������ 7(50,1$/ 02'( ï 7(50����� IRU GHWDLOV RQ VZLWFKLQJ WR 7(50,1$/
PRGH�

:KHQ SLQ � RI WKH &38 8QLW·V ',3 VZLWFK LV 2))� WKH 3URJUDPPLQJ &RQVROH FDQ
EH VZLWFKHG WR 7(50,1$/ PRGH E\ SUHVVLQJ WKH &+* .H\ RU E\ H[HFXWLQJ
7(50����� LQ WKH SURJUDP� :KHQ SLQ � RI WKH &38 8QLW·V ',3 VZLWFK LV 21� WKH
3URJUDPPLQJ&RQVROH FDQ EH VZLWFKHG WR ([SDQVLRQ7(50,1$/PRGH E\ WXUQ�
LQJ RQ ELW $5 �����

)ODJV (5� 6 DQG 6��� DUH QRW LQ WKH VDPH GDWD DUHD�

7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

([DPSOH $OWKRXJK WKH GLVSOD\ LV ORQJHU DQG WKHUH LV D FKRLFH RI RXWSXW GHYLFHV� WKH FRGLQJ
IRU /06*����� LV WKH VDPH DV WKDW IRU 06*������ 5HIHU WR ([DPSOH XQGHU WKH
SUHYLRXV VHFWLRQ IRU DQ H[DPSOH XVLQJ 06*������

������ 7(50,1$/ 02'( ï 7(50�����

/DGGHU 6\PEROV

7(50�����

���

���

���

#7(50�����

���

���

���

/LPLWDWLRQV 7(50����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 7(50����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� 7(50����� VZLWFKHV WKH 3URJUDPPLQJ &RQVROH WR
7(50,1$/ PRGH� �,QVWUXFWLRQV 06*������ /06*������ DQG WKH NH\ERDUG
PDSSLQJ IXQFWLRQ DUH H[HFXWHG LQ 7(50,1$/ PRGH��

7KH 3URJUDPPLQJ &RQVROHZLOO UHWXUQ WR &2162/(PRGHZKHQ WKH &+* NH\ LV
SUHVVHG DJDLQ� 7KHUH LV QR LQVWUXFWLRQ WKDW UHWXUQV WKH 3URJUDPPLQJ &RQVROH WR
&2162/( PRGH IURP WKH SURJUDP�

7KH 3URJUDPPLQJ &RQVROH FDQ DOVR EH VZLWFKHG WR 7(50,1$/PRGH E\ SUHVV�
LQJ WKH &+* NH\ RQ WKH 3URJUDPPLQJ &RQVROH EHIRUH LQSXWWLQJ WKH SDVVZRUG RU
ZKHQ WKH PRGH LV EHLQJ GLVSOD\HG SURYLGHG WKDW SLQ � RI WKH &38 8QLW·V ',3
VZLWFK LV 2))� 7KH 3URJUDPPLQJ &RQVROH ZLOO UHWXUQ WR &2162/( PRGH ZKHQ
WKH &+* NH\ LV SUHVVHG DJDLQ�

:KHQ SLQ � RI WKH &38 8QLW·V ',3 VZLWFK LV 21� WKH 3URJUDPPLQJ &RQVROH FDQ
EH VZLWFKHG WR ([SDQVLRQ 7(50,1$/ PRGH E\ WXUQLQJ RQ ELW $5 �����

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����



���

([DPSOH ,Q WKH IROORZLQJ H[DPSOH� 7(50����� LV XVHG WR VZLWFK WKH 3URJUDPPLQJ &RQ�
VROH WR 7(50,1$/PRGHZKHQ ����� LV21� %H VXUH WKDW SLQ � RI WKH &388QLW·V
',3 VZLWFK LV 2))�

7(50�����

���

���

���

����� $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 7(50�����

���

���

���

������ :$7&+'2* 7,0(5 5()5(6+ ï :'7�����

7� :DWFKGRJ WLPHU YDOXH

� ��� WR ���

/DGGHU 6\PEROV 'HILQHU 'DWD $UHDV

#:'7����� 7:'7����� 7

'HVFULSWLRQ :KHQ WKH H[HFXWLRQFRQGLWLRQ LV2))�:'7����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� :'7����� H[WHQGV WKH VHWWLQJ RI WKH F\FOH PRQLWRU WLPH
�ZDWFKGRJ WLPHU� VHW LQ '0 ���� RI WKH 3& 6HWXS� 7KH GHIDXOW VHWWLQJ LV ���PV�

7LPHU H[WHQVLRQ  ��� PV [ 7�

3UHFDXWLRQV 7KH F\FOH PRQLWRU WLPH �ZDWFKGRJ WLPHU VHWWLQJ� FDQ EH VHW IURP �� WR ��� PV
ZLWK WKH 3& 6HWXS� 7KH :'7����� LQVWUXFWLRQ FDQ DOVR EH XVHG WR H[WHQG WKH
F\FOH PRQLWRU WLPH WR D PD[LPXP YDOXH RI ��� PV� EXW RQO\ WKH SRUWLRQ RI WKH
F\FOH XVHG IRU LQVWUXFWLRQ H[HFXWLRQ LV H[WHQGHG�
:'7����� FDQEHH[HFXWHGPRUH WKDQRQFH LQD F\FOH� EXW WKH F\FOH WLPHFDQ·W EH
H[WHQGHGE\PRUH WKDQ ���PV WRWDO� $Q\ H[WHQVLRQ RYHU ���PVZLOO EH LJQRUHG�
$QRWKHU :'7����� LQVWUXFWLRQ ZRQ·W EH H[HFXWHG LI WKH F\FOH WLPH KDV DOUHDG\
EHHQ H[WHQGHG E\ ��� PV�
7LPHUV PLJKW QRW IXQFWLRQ SURSHUO\ ZKHQ WKH F\FOH WLPH H[FHHGV ��� PV� :KHQ
XVLQJ:'7������ WKH VDPH WLPHU VKRXOG EH UHSHDWHG LQ WKH SURJUDP DW LQWHUYDOV
WKDW DUH OHVV WKDQ ��� PV DSDUW� 7,0+����� VKRXOG EH XVHG RQO\ LQ D VFKHGXOHG
LQWHUUXSW URXWLQH H[HFXWHG DW LQWHUYDOV RI �� PV RU OHVV�

)ODJV 7KHUH DUH QR IODJV DIIHFWHG E\ WKLV LQVWUXFWLRQ�

������ ,�2 5()5(6+ ï ,25)�����

6W� 6WDUWLQJ ZRUG

,5 ��� WR ,5 ���� ,5 ��� WR ,5 ����
65 ��� WR 65 ���

/DGGHU 6\PERO

(� (QG ZRUG

,5 ��� WR ,5 ���� ,5 ��� WR ,5 ����
65 ��� WR 65 ���

2SHUDQG 'DWD $UHDV

,25)�����

6W

(

/LPLWDWLRQV ,25)����� FDQ EH XVHG WR UHIUHVK ,�2 ZRUGV DOORFDWHG WR ,�2 8QLWV� 6SHFLDO ,�2
8QLWV� DQG ,QWHUUXSW ,QSXW 8QLWV PRXQWHG WR WKH &38 8QLW RU ([SDQVLRQ ,�2
5DFNV�
,W FDQQRW EH XVHG IRU RWKHU ,�2 ZRUGV� VXFK DV ,�2 8QLWV RQ 6ODYH 5DFNV RU
*URXS�� +LJK�GHQVLW\ ,�2 8QLWV�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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6W PXVW EH OHVV WKDQ RU HTXDO WR (�

'HVFULSWLRQ 7R UHIUHVK ,�2 ZRUGV DOORFDWHG WR &38 8QLW RU ([SDQVLRQ ,�2 5DFNV �,5 ��� WR
,5 ��� RU ,5 ��� WR ,5 ����� VLPSO\ VSHFLI\ WKH ILUVW �6W� DQG ODVW �(� ,�2 ZRUGV WR
EH UHIUHVKHG� :KHQ WKH H[HFXWLRQ FRQGLWLRQ IRU ,25)����� LV 21� DOO ZRUGV EH�
WZHHQ6W DQG(ZLOO EH UHIUHVKHG� 7KLV ZLOO EH LQ DGGLWLRQ WR WKH QRUPDO ,�2 UHIUHVK
SHUIRUPHG GXULQJ WKH &38 8QLW·V F\FOH�
7R UHIUHVK ,�2ZRUGV DOORFDWHG WR6SHFLDO ,�28QLWV � WKURXJK � �,5 ��� WR ,5 �����
GHVLJQDWH ,5 ��� WR ,5 ���� 7KHVH ,5 ZRUGV DUH MXVW XVHG WR LGHQWLI\ WKH FRUUH�
VSRQGLQJ6SHFLDO ,�28QLW� H[HFXWLRQRI ,25)����� ZLOO KDYHQR HIIHFW RQ WKH FRQ�
WHQW RI ,5 ��� WR ,5 ����
)RU H[DPSOH� VHW 6W WR ,5 ���DQG( WR ,5 ��� WR UHIUHVK WKH ,�2ZRUGV DOORFDWHGWR
6SHFLDO ,�2 8QLWV �� �� DQG �� 7KH ,�2 ZRUGV DOORFDWHG WR WKRVH 8QLWV �,5 ��� WR
,5 ���� ZLOO EH UHIUHVKHG ZKHQ ,25)����� LV H[HFXWHG�7KLV ZLOO EH LQ DGGLWLRQ WR
WKH QRUPDO ,�2 UHIUHVK SHUIRUPHG GXULQJ WKH &38 8QLW·V F\FOH�
7R VSHFLI\ D SDUWLFXODU ���ZRUG 6SHFLDO ,�2 8QLW $UHD �,5 ��� WR ,5 ��� RU ,5 ���
WR ,5 ����� LQSXW WKH ILUVW ZRUG RI WKH ���ZRUG DUHD� �7KH ODVW GLJLW RI WKH ,5 ZRUG
PXVW EH ���
5HIHU WR ������ *5283�� +,*+�'(16,7< ,�25()5(6+ ï035)����� IRU GH�
WDLOV RQ UHIUHVKLQJ ZRUGV DOORFDWHG WR *URXS�� +LJK�GHQVLW\ ,�2 8QLWV�

)ODJV (5� 6W DQG�RU ( DUHQ·W ZLWKLQ WKH SURSHU VHWWLQJ UDQJHV�
���� WR ���� ��� WR ���� ��� WR ���� ��� WR ���� RU ��� WR �����
6W DQG ( DUHQ·W ZLWKLQ WKH VDPH VHWWLQJ UDQJH�
6W LV JUHDWHU WKDQ (�

������ *5283�� +,*+�'(16,7< ,�2 5()5(6+ ï 035)�����

6W� 6WDUWLQJ 8QLW

����� WR ����)

(� (QG 8QLW

����� WR ����)

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

���� 6HW WR ����

���

035)�����

6W

(

���

#035)�����

6W

(

���

/LPLWDWLRQV 035)����� FDQ EH XVHG WR UHIUHVK ,�2 ZRUGV DOORFDWHG WR *URXS�� +LJK�GHQVLW\
,�2 8QLWV RQO\� ,W FDQQRW EH XVHG IRU RWKHU ,�2 ZRUGV�
6W DQG (PXVW EH EHWZHHQ ����� DQG ����)� 6W PXVW EH OHVV WKDQ RU HTXDO WR (�
035)����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQFRQGLWLRQ LV2))�035)����� LV QRW H[HFXWHG�:KHQ WKH H[�
HFXWLRQ FRQGLWLRQ LV 21� WKH ,�2 ZRUGV DOORFDWHG WR *URXS�� +LJK�GHQVLW\ ,�2
8QLWV ZLWK ,�2 QXPEHUV 6W WKURXJK ( ZLOO EH UHIUHVKHG�7KLV ZLOO EH LQ DGGLWLRQ WR
WKH QRUPDO ,�2 UHIUHVK SHUIRUPHG GXULQJ WKH &38 8QLW·V F\FOH�
,W LV QRW SRVVLEOH WR VSHFLI\ WKH ,�2 ZRUGV E\ DGGUHVV� RQO\ E\ WKH ,�2 QXPEHU RI
WKH 8QLW WR ZKLFK WKH\ DUH DOORFDWHG�

([HFXWLRQ 7LPH 7KH H[HFXWLRQ WLPH IRU 035)����� LV FRPSXWHG DV IROORZV�
7035)  ,QVWUXFWLRQ H[HFXWLRQ WLPH

� Í�*URXS�� +LJK�GHQVLW\ ,�2 8QLW ,�2 UHIUHVK WLPHV�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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5HIHU WR ��� &\FOH 7LPH IRU D WDEOH VKRZLQJ ,�2 UHIUHVK WLPHV IRU *URXS��
+LJK�GHQVLW\ ,�2 8QLWV�

)ODJV (5� 6W RU ( LV QRW %&' EHWZHHQ ����� DQG ����)�

6W LV JUHDWHU WKDQ (�

������� %,7 &2817(5 ï %&17�����

1� 1XPEHU RI ZRUGV �%&'�

,5� 65� $5� '0� (0� +5� 7&� /5� �

6%� 6RXUFH EHJLQQLQJ ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

2SHUDQG 'DWD $UHDV

'� 'HVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV

%&17�����

1

6%

'

#%&17�����

1

6%

'

/LPLWDWLRQV 1 PXVW EH %&' EHWZHHQ ���� DQG �����
%&17����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� %&17����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� %&17����� FRXQWV WKH WRWDO QXPEHU RI ELWV WKDW DUH
21 LQ DOO ZRUGV EHWZHHQ 6% DQG 6%��1ï�� DQG SODFHV WKH %&' UHVXOW LQ '�

)ODJV (5� 1 LV QRW %&'� RU 1 LV �� 6% DQG 6%��1ï�� DUH QRW LQ WKH VDPH DUHD�

7KH UHVXOWLQJ FRXQW YDOXH H[FHHGV �����

7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

21 ZKHQ WKH FRXQW �1� H[FHHGV WKH GDWD DUHD ERXQGDU\�

(4� 21 ZKHQ WKH UHVXOW LV ��

������� )5$0( &+(&.680 ï )&6�����

&� &RQWURO GDWD

,5� 65� $5� '0� (0� +5� /5� �

5�� )LUVW ZRUG LQ UDQJH

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

'� )LUVW GHVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� /5

)&6�����

&

5�

'

#)&6�����

&

5�

'

/LPLWDWLRQV )&6����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ )&6����� FDQ EH XVHG WR FKHFN IRU HUURUV ZKHQ WUDQVIHUULQJ GDWD WKURXJK FRP�
PXQLFDWLRQV SRUWV�
:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� )&6����� LV QRW H[HFXWHG� :KHQ WKH H[�
HFXWLRQ FRQGLWLRQ LV 21� )&6����� FDOFXODWHV WKH IUDPH FKHFNVXP RI WKH VSHFL�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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ILHG UDQJHE\ H[FOXVLYHO\25LQJ HLWKHU WKH FRQWHQWVRI ZRUGV5� WR5��1ï�RU WKH
E\WHV LQ ZRUGV 5� WR 5��1ï�� 7KH IUDPH FKHFNVXP YDOXH �KH[DGHFLPDO� LV WKHQ
FRQYHUWHG WR $6&,, DQG RXWSXW WR WKH GHVWLQDWLRQ ZRUGV �' DQG '����

7KH IXQFWLRQ RI ELWV LQ & DUH VKRZQ LQ WKH IROORZLQJ GLDJUDP DQG H[SODLQHG LQ
PRUH GHWDLO EHORZ�

�� �� �� �� �� ��

1XPEHU RI LWHPV LQ UDQJH �1� %&'�
��� WR ��� ZRUGV RU E\WHV

)LUVW E\WH �ZKHQ ELW �� LV 21�
� �21�� 5LJKWPRVW
� �2))�� /HIWPRVW

&DOFXODWLRQ XQLWV
� �21�� %\WHV
� �2))�� :RUGV

&�

1RW XVHG� 6HW WR ]HUR�

1XPEHU RI ,WHPV LQ 5DQJH 7KH QXPEHU RI LWHPVZLWKLQ WKH UDQJH �1� LV FRQWDLQHG LQ WKH � ULJKWPRVW GLJLWV RI
&� ZKLFK PXVW EH %&' EHWZHHQ ��� DQG ����

&DOFXODWLRQ 8QLWV 7KH IUDPH FKHFNVXP RI ZRUGV ZLOO EH FDOFXODWHG LI ELW �� LV 2)) DQG WKH IUDPH
FKHFNVXP RI E\WHV ZLOO EH FDOFXODWHG LI ELW �� LV 21�

,I E\WHV DUH VSHFLILHG� WKH UDQJH FDQ EHJLQ ZLWK WKH OHIWPRVW RU ULJKWPRVW E\WH RI
5�� 7KH OHIWPRVW E\WH RI 5� ZLOO QRW EH LQFOXGHG LI ELW �� LV 21�

06% /6%

5� � �

5��� � �

5��� � �

5��� � �

:KHQ ELW �� LV 2)) WKH E\WHV ZLOO EH 25HG LQ WKLV RUGHU� �� �� �� �� ����

:KHQ ELW �� LV 21 WKH E\WHV ZLOO EH 25HG LQ WKLV RUGHU� �� �� �� �� ����

&RQYHUVLRQ WR $6&,, 7KHE\WH IUDPHFKHFNVXPFDOFXODWLRQ\LHOGVD ��GLJLW KH[DGHFLPDOYDOXHZKLFK LV
FRQYHUWHG WR LWV ��GLJLW $6&,, HTXLYDOHQW� 7KH ZRUG IUDPH FKHFNVXP FDOFXODWLRQ
\LHOGV D ��GLJLW KH[DGHFLPDO YDOXHZKLFK LV FRQYHUWHG WR LWV ��GLJLW $6&,, HTXLYD�
OHQW� DV VKRZQ EHORZ�

� � � �

%\WH IUDPH FKHFNVXP YDOXH

'

�$

� � � �

:RUG IUDPH FKHFNVXP YDOXH

'��

)��%

� � � �'

)ODJV (5� 7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

7KH QXPEHU RI LWHPV LV QRW ��� WR ��� %&'�

7KH FDOFXODWLRQ UDQJH H[FHHGV WKH GDWD DUHD�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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([DPSOH :KHQ ,5 ����� LV 21 LQ WKH IROORZLQJ H[DPSOH� WKH IUDPH FKHFNVXP ������ LV
FDOFXODWHG IRU WKH � ZRUGV IURP '0 ���� WR '0 ���� DQG WKH $6&,, HTXLYDOHQW
��� �� �� ��� LV ZULWWHQ WR '0 ���� DQG '0 �����

#)&6�����

'0 ����

�����

�����

'0 ����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� #)&6�����

�����

'0 ����

'0 ����

'0 ���� ����

'0 ���� ����

'0 ���� ����

'0 ���� ����

'0 ���� ����

'0 ���� ����

'0 ���� ����

'0 ���� ����

� � � � � � � � � � � � � � � �

� ���

)&6
FDOFXODWLRQ

� � � �'0 ����� � � �'0 ����

$6&,, FRGH
FRQYHUVLRQ

������� )$,/85( 32,17 '(7(&7,21 ï )3'�����

7� 0RQLWRULQJ WLPH �%&'�

,5� 65� $5� '0� (0� +5� 7&� /5� �

&� &RQWURO GDWD

�

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

)3'�����

&

7

'
'� )LUVW UHJLVWHU ZRUG

,5� $5� '0� (0� +5� /5� 65

/LPLWDWLRQV ' DQG '�� PXVW EH LQ WKH VDPH GDWD DUHD ZKHQ ELW �� RI & LV 21�

& PXVW EH LQSXW DV D FRQVWDQW�

)3'����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ )3'����� FDQ EH XVHG LQ WKH SURJUDP DV PDQ\ WLPHV DV GHVLUHG� EXW HDFKPXVW
XVH D GLIIHUHQW '� ,W LV XVHG WR PRQLWRU WKH WLPH EHWZHHQ WKH H[HFXWLRQ RI
)3'����� DQG WKH H[HFXWLRQ RI D GLDJQRVWLF RXWSXW� ,I WKH WLPH H[FHHGV 7� DQ
)$/����� QRQ�IDWDO HUURU ZLOO EH JHQHUDWHG ZLWK WKH )$/ QXPEHU VSHFLILHG LQ &�

7KH SURJUDP VHFWLRQV PDUNHG E\ GDVKHG OLQHV LQ WKH IROORZLQJ GLDJUDP FDQ EH
ZULWWHQ DFFRUGLQJ WR WKH QHHGVRI WKH SDUWLFXODUSURJUDPDSSOLFDWLRQ�7KHSURFHV�
VLQJ SURJUDPPLQJ VHFWLRQ WULJJHUHG E\ &< LV RSWLRQDO DQG FDQ XVHG DQ\ LQVWUXF�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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WLRQV EXW /' DQG /'127� 7KH ORJLF GLDJQRVWLF LQVWUXFWLRQVDQG H[HFXWLRQFRQGL�
WLRQ FDQ FRQVLVW RI DQ\ FRPELQDWLRQ RI 1& RU 12 FRQGLWLRQV GHVLUHG�

65 �����
�&< )ODJ�

)3'�����

7

&

'

3URFHVVLQJ DIWHU
HUURU GHWHFWLRQ�

([HFXWLRQ
FRQGLWLRQ

%UDQFK

/RJLF
GLDJQRVWLF
LQVWUXFWLRQV

'LDJQRVWLF
RXWSXW

:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� )3'����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� )3'����� PRQLWRUV WKH WLPH XQWLO WKH ORJLF GLDJQRVWLFV
FRQGLWLRQ JRHV 21� WXUQLQJ 21 WKH GLDJQRVWLF RXWSXW� ,I WKLV WLPH H[FHHGV 7� WKH
IROORZLQJ ZLOO RFFXU�

�� �� ���� �� $Q)$/����� HUURU LV JHQHUDWHGZLWK WKH)$/QXPEHU VSHFLILHG LQ WKH ILUVW WZR
GLJLWV RI &� ,I �� LV VSHFLILHG� KRZHYHU� DQ HUURU ZLOO QRW EH JHQHUDWHG�

�� 7KH ORJLF GLDJQRVWLF LQVWUXFWLRQV DUH VHDUFKHG IRU WKH ILUVW 2)) LQSXW FRQGL�
WLRQ DQG WKLV FRQGLWLRQ·V ELW DGGUHVV LV RXWSXW WR WKH GHVWLQDWLRQZRUGV EHJLQ�
QLQJ DW '�

�� 7KH&<)ODJ �65 ������ LV WXUQHG21� $Q HUURU SURFHVVLQJ SURJUDP VHFWLRQ
FDQ EH H[HFXWHG XVLQJ WKH &< )ODJ LI GHVLUHG�

�� ,I ELW �� RI & LV 21� D SUHVHW PHVVDJH ZLWK XS WR � $6&,, FKDUDFWHUV ZLOO EH
GLVSOD\HG RQ WKH 3HULSKHUDO 'HYLFH DORQJ ZLWK WKH ELW DGGUHVV PHQWLRQHG LQ
VWHS ��

&RQWURO 'DWD 7KH IXQFWLRQ RI WKH FRQWURO GDWD ELWV LQ & DUH VKRZQ LQ WKH IROORZLQJ GLDJUDP�

�� �� �� �� ��

)$/ QXPEHU
���GLJLW %&'� �� WR ���

&�

1RW XVHG� 6HW WR ]HUR�

'LDJQRVWLFV RXWSXW
� �2))�� %LW DGGUHVV RXWSXW �ELQDU\�
� �21�� %LW DGGUHVV DQG PHVVDJH RXWSXW �$6&,,�

/RJLF 'LDJQRVWLF ,QVWUXFWLRQV ,I WKH WLPHXQWLO WKH ORJLFGLDJQRVWLFVFRQGLWLRQJRHV21H[FHHGV7� WKH ORJLFGLDJ�
QRVWLF LQVWUXFWLRQV DUH VHDUFKHG IRU WKH 2)) LQSXW FRQGLWLRQ� ,I PRUH WKDQ RQH
LQSXW FRQGLWLRQ LV 2))� WKH LQSXW FRQGLWLRQ RQ WKH KLJKHVW LQVWUXFWLRQ OLQH DQG
QHDUHVW WKH OHIW EXV EDU LV VHOHFWHG�

����� �����

����� �����

'LDJQRVWLF
RXWSXW

:KHQ ,5 ����� WR ,5 ����� DUH 21� WKH QRUPDOO\ FORVHG FRQGLWLRQ ,5 �����
ZRXOG EH IRXQG DV WKH FDXVH RI WKH GLDJQRVWLF RXWSXW QRW WXUQLQJ 21�

'LDJQRVWLFV 2XWSXW 7KHUH DUH WZRZD\V WR RXWSXW WKH ELW DGGUHVVRI WKH2)) FRQGLWLRQGHWHFWHG LQ WKH
ORJLF GLDJQRVWLFV FRQGLWLRQ�

�� �� ���� �� %LW DGGUHVV RXWSXW �XVHG ZKHQ ELW �� RI & LV 2))��

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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%LW �� RI ' LQGLFDWHVZKHWKHU RU QRW ELW DGGUHVV LQIRUPDWLRQ LV VWRUHG LQ '���
,I WKHUH LV� ELW �� RI ' LQGLFDWHV ZKHWKHU WKH LQSXW FRQGLWLRQ LV QRUPDOO\ RSHQ
RU FORVHG�

�� �� �� ��'�

1RW XVHG�
,QSXW FRQGLWLRQ

� �2))�� 1RUPDOO\ RSHQ
� �21�� 1RUPDOO\ FORVHG

%LW DGGUHVV LQIRUPDWLRQ
� �2))�� 1RW UHFRUGHG LQ '���
� �21�� 5HFRUGHG LQ '���

'�� FRQWDLQV WKH ELW DGGUHVV FRGH RI WKH LQSXW FRQGLWLRQ� DV VKRZQ EHORZ�
7KH ZRUG DGGUHVVHV� ELW QXPEHUV� DQG 7& QXPEHUV DUH LQ ELQDU\�

'DWD '�� ELW VWDWXV
DUHD

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

,5� 65
�VHH

� � � � :RUG DGGUHVV %LW QXPEHU
�VHH
QRWH F� � � � � :RUG DGGUHVV %LW QXPEHU

+5 � � � � � :RUG DGGUHVV %LW QXPEHU

/5 � � � � � � :RUG DGGUHVV %LW QXPEHU

7& � � � � � �  7LPHU RU FRXQWHU QXPEHU

1RWH D� )RU WKH 7& DUHD� ELW �� RI '�� LQGLFDWHVZKHWKHU WKH QXPEHU LV D
WLPHU RU FRXQWHU� $ � LQGLFDWHV D WLPHU� DQG D � LQGLFDWHV D FRXQWHU�

E� 7KH VWDWXV RI WKH OHIWPRVW ELW RI WKH ELW QXPEHU �ELW ��� LV UHYHUVHG�
F� $OWKRXJK WKH VDPH ZRUG DGGUHVV GHVLJQDWLRQV DUH XVHG IRU ERWK

UDQJHV� ELW �� LV WXUQHG 2)) WR LQGLFDWH ,5 ����� WKURXJK 65
����� DQG WXUQHG 21 WR LQGLFDWH 65 ����� WKURXJK ,5 �����

([DPSOH� ,I ' � � FRQWDLQV ���� ���� ���� ����� ,5 ����� ZRXOG EH LQGL�
FDWHG DV IROORZV�

���� ���� ���� ����

,5 ���  ��� %LW �� �LQYHUWLQJ VWDWXV RI ELW ���

�� %LW DGGUHVV DQG PHVVDJH RXWSXW �XVHG ZKHQ ELW �� RI & LV 21��
%LW �� RI ' LQGLFDWHVZKHWKHU RU QRW WKHUH LV ELW DGGUHVV LQIRUPDWLRQ VWRUHG LQ
'�� WR '��� ,I WKHUH LV� ELW �� RI ' LQGLFDWHV ZKHWKHU WKH LQSXW FRQGLWLRQ LV
QRUPDOO\ RSHQ RU FORVHG� 5HIHU WR WKH IROORZLQJ WDEOH�
:RUGV '�� WR '�� FRQWDLQ LQIRUPDWLRQ LQ $6&,, WKDW DUH GLVSOD\HG RQ D 3H�
ULSKHUDO 'HYLFH DORQJ ZLWK WKH ELW DGGUHVV ZKHQ )3'����� LV H[HFXWHG�
:RUGV '�� WR '�� FRQWDLQ WKH PHVVDJH SUHVHW E\ WKH XVHU DV VKRZQ LQ WKH
IROORZLQJ WDEOH�

:RUG %LWV �� WR �� %LWV �� WR ��

'�� ��  VSDFH )LUVW $6&,, FKDUDFWHU RI ELW DGGUHVV

'�� 6HFRQG $6&,, FKDUDFWHU RI ELW DGGUHVV 7KLUG $6&,, FKDUDFWHU RI ELW DGGUHVV

'�� )RXUWK $6&,, FKDUDFWHU RI ELW DGGUHVV )LIWK $6&,, FKDUDFWHU RI ELW DGGUHVV

'�� �'  ´ïµ ´�µ QRUPDOO\ RSHQ�
´�µ QRUPDOO\ FORVHG

'�� )LUVW $6&,, FKDUDFWHU RI PHVVDJH 6HFRQG $6&,, FKDUDFWHU RI PHVVDJH

'�� 7KLUG $6&,, FKDUDFWHU RI PHVVDJH )RXUWK $6&,, FKDUDFWHU RI PHVVDJH

'�� )LIWK $6&,, FKDUDFWHU RI PHVVDJH 6L[WK $6&,, FKDUDFWHU RI PHVVDJH

'�� 6HYHQWK $6&,, FKDUDFWHU RI PHVVDJH (LJKWK $6&,, FKDUDFWHU RI PHVVDJH

1RWH ,I � FKDUDFWHUV DUH QRW QHHGHG LQ WKH PHVVDJH� LQSXW ´�'µ DIWHU WKH
ODVW FKDUDFWHU�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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'HWHUPLQLQJ 0RQLWRULQJ 7LPH 7KH SURFHGXUH EHORZ FDQ EH XVHG WR DXWRPDWLFDOO\ VHW WKH PRQLWRULQJ WLPH� 7�
XQGHU DFWXDO RSHUDWLQJ FRQGLWLRQV ZKHQ VSHFLI\LQJ D ZRUG RSHUDQG IRU 7� 7KLV
RSHUDWLRQ FDQQRW EH XVHG LI D FRQVWDQW LV VHW IRU 7�

�� �� ���� �� 6ZLWFK WKH 3& WR 021,725 0RGH RSHUDWLRQ�
�� &RQQHFW D 3HULSKHUDO 'HYLFH� VXFK DV D 3URJUDPPLQJ &RQVROH�
�� 8VH WKH 3HULSKHUDO 'HYLFH WR WXUQ 21 FRQWURO ELW $5 �����
�� ([HFXWH WKH SURJUDP ZLWK $5 ���� WXUQHG 21� ,I WKH PRQLWRULQJ WLPH FXU�

UHQWO\ LQ 7 LV H[FHHGHG� ��� WLPHV WKH DFWXDO PRQLWRULQJ WLPH ZLOO EH VWRUHG LQ
7� )$/����� HUURUV ZLOO QRW RFFXU ZKLOH $5 ���� LV 21�

�� 7XUQ 2)) $5 ���� ZKHQ DQ DFFHSWDEOH YDOXH KDV EHHQ VWRUHG LQ 7�

([DPSOH ,Q WKH IROORZLQJH[DPSOH� WKH )3'����� LV VHW WR GLVSOD\ WKH ELW DGGUHVV DQGPHV�
VDJH �´$%&µ� ZKHQ D PRQLWRULQJ WLPH RI ����� V LV H[FHHGHG�

029�����

+5 ��

�����

65 �����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 029�����

�����

+5 ��

����� /' �����

����� 029�����

����'

+5 ��

����� /' /5 ����

����� )3'�����

�����

�����

+5 ��

����� $1' �����

����� ,1&�����

'0 ����

����� /' �����

����� 25 �����

����� /' 127 �����

����� 25 127 �����

����� $1' /'

����� 287 /5 ����

)3'�����

�����

�����

+5 ��

029�����

+5 ��

����'

65 �����
�&< )ODJ�

65 �����

/5 ����

,1&�����

'0 ����

����� �����

����� �����

/5 ����

)3'����� LV H[HFXWHG DQG EHJLQV PRQLWRULQJ ZKHQ /5 ���� JRHV 21� ,I /5
���� GRHVQRW WXUQ21ZLWKLQ ����� V DQG ,5 ����� WKURXJK ,5 ����� DUH DOO21�
,5 �����ZLOO EH VHOHFWHGDV WKH FDXVHRI WKH HUURU� DQ)$/����� HUURU ZLOO EH JHQ�
HUDWHG ZLWK DQ )$/ QXPEHU RI ��� DQG WKH ELW DGGUHVV DQG SUHVHW PHVVDJH
�´�����ï�$%&µ� ZLOO EH GLVSOD\HG RQ WKH 3HULSKHUDO 'HYLFH�

+5 �� ����

+5 �� ����

+5 �� ����

+5 �� ����

+5 �� ����

+5 �� ����

+5 �� ���'

+5 �� ����

+5 �� ����

+5 �� &��� ,QGLFDWHV LQIRUPDWLRQ� QRUPDOO\ FORVHG FRQGLWLRQ

+5 �� ���� ´�µ

+5 �� ���� ´��µ

+5 �� ���� ´��µ

+5 �� �'�� ´ï�µ

+5 �� ���� ´$%µ

+5 �� ���' ´&µ� DQG &5 FRGH

+5 �� ���� 7KH ODVW WZR ZRUGV DUH LJQRUHG�

+5 �� ���� �'LVSOD\HG DV VSDFHV��

)ODJV (5� 7 LV QRW %&'�
& LV QRW D FRQVWDQW RU WKH ULJKWPRVW WZR GLJLWV RI & DUH QRW %&' �� WR ���

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

&<� 21 ZKHQ WKH WLPH EHWZHHQ WKH H[HFXWLRQ RI )3'����� DQG WKH H[HFX�
WLRQ RI D GLDJQRVWLF RXWSXW H[FHHGV 7�

������� '$7$ 6($5&+ ï 65&+�����

5�� )LUVW ZRUG LQ UDQJH

,5� 65� $5� '0� (0� +5� 7&� /5

1� 1XPEHU RI ZRUGV

,5� 65� $5� '0� (0� +5� /5� �

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

#65&+�����

1

5�

&
&� &RPSDULVRQ GDWD� UHVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

65&+�����

1

5�

&

/LPLWDWLRQV 1 PXVW EH %&' EHWZHHQ ���� WR �����

5� DQG 5��1ï� PXVW EH LQ WKH VDPH GDWD DUHD�

65&+����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 65&+����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� 65&+����� VHDUFKHV WKH UDQJH RI PHPRU\ IURP 5�
WR 5��1ï� IRU DGGUHVVHV WKDW FRQWDLQ WKH FRPSDULVRQ GDWD LQ &� ,I RQH RU PRUH
DGGUHVVHV FRQWDLQ WKH FRPSDULVRQ GDWD� WKH (4 )ODJ �65 ������ LV WXUQHG 21
DQG WKH ORZHVW DGGUHVV FRQWDLQLQJ WKH FRPSDULVRQ GDWD LV LGHQWLILHG LQ &��� 7KH
DGGUHVV LV LGHQWLILHG GLIIHUHQWO\ IRU WKH '0 DUHD�

�� �� ���� �� )RU DQ DGGUHVV LQ WKH '0 DUHD� WKH ZRUG DGGUHVV LV ZULWWHQ WR &��� )RU H[�
DPSOH� LI WKH ORZHVW DGGUHVV FRQWDLQLQJ WKH FRPSDULVRQ GDWD LV '0 �����
WKHQ ����� LV ZULWWHQ LQ &���

�� )RU DQ DGGUHVV LQ DQRWKHU GDWD DUHD� WKH QXPEHU RI DGGUHVVHV IURP WKH EH�
JLQQLQJ RI WKH VHDUFK LV ZULWWHQ WR &��� )RU H[DPSOH� LI WKH ORZHVW DGGUHVV
FRQWDLQLQJ WKH FRPSDULVRQ GDWD LV ,5 ��� DQG WKH ILUVW ZRUG LQ WKH VHDUFK
UDQJH LV ,5 ���� WKHQ ����� LV ZULWWHQ LQ &���

,I QRQH RI DGGUHVVHV LQ WKH UDQJH FRQWDLQ WKH FRPSDULVRQ GDWD� WKH (4 )ODJ �65
������ LV WXUQHG 2)) DQG &�� LV OHIW XQFKDQJHG�

)ODJV (5� 7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

1 LV QRW %&' EHWZHHQ ���� DQG �����

(4� 21 ZKHQ WKH FRPSDULVRQ GDWD KDV EHHQ PDWFKHG LQ WKH VHDUFK UDQJH�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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([DPSOH ,Q WKH IROORZLQJ H[DPSOH� WKH �� ZRUG UDQJH IURP '0 ���� WR '0 ���� LV
VHDUFKHG IRU DGGUHVVHV WKDW FRQWDLQ WKH VDPH GDWD DV '0 ���� ��))))�� 6LQFH
'0 ���� FRQWDLQV WKH VDPH GDWD� WKH (4 )ODJ �65 ������ LV WXUQHG 21 DQG
����� LV ZULWWHQ WR '0 �����

#65&+�����

'0 ����

�����

�����

'0 ����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� #65&+�����

�����

'0 ����

'0 ����

'0 ���� ����

'0 ���� ����

'0 ���� ))))

'0 ���� ����

'0 ���� $$$$

'0 ���� ����

'0 ���� ����

'0 ���� ����

'0 ���� ����

'0 ���� ))))

'0 ���� ))))

'0 ���� ����

������� (;3$16,21 '0 5($' ï ;'05�����

6� )LUVW H[SDQVLRQ '0 ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

1� 1XPEHU RI ZRUGV

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

#;'05�����

1

6

'
'� )LUVW GHVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� /5

;'05�����

1

6

'

/LPLWDWLRQV 1 PXVW EH %&' EHWZHHQ ���� DQG �����
6 PXVW EH %&' EHWZHHQ ���� DQG �����
6 DQG 6�1ï� PXVW EH LQ WKH VDPH GDWD DUHD� DV PXVW ' DQG '�1ï��
;'05����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� ;'05����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� ;'05����� FRSLHV WKH FRQWHQWV RI H[SDQVLRQ '0
ZRUGV 6 WKURXJK 6�1ï� WR WKH GHVWLQDWLRQ ZRUGV ' WKURXJK '�1ï��

3UHFDXWLRQV 7KH ([SDQVLRQ '0 DUHD PXVW EH VHW LQ WKH 3& 6HWXS EHIRUH LW FDQ EH XVHG LQ
SURJUDPPLQJ� 'R QRW H[FHHG WKH VHW UDQJH RI WKH ([SDQVLRQ '0 DUHD�
([HFXWLRQRI ;'05����� LV JLYHQ SULRULW\ZKHQHYHU D SRZHU LQWHUUXSWLRQRFFXUV�

)ODJV (5� 7KH VSHFLILHGH[SDQVLRQ'0ZRUGV GRQRW H[LVW�0DNH VXUH WKDW WKH VSH�
FLILHG ZRUGV KDYH EHHQ DOORFDWHG WR H[SDQVLRQ'0� 5HIHU WR ������ 80
$UHD $OORFDWLRQ IRU GHWDLOV�

7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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1 LV QRW %&' EHWZHHQ ���� DQG �����

6 LV QRW %&' EHWZHHQ ���� DQG �����

([DPSOH ,Q WKH IROORZLQJH[DPSOH� WKH ���ZRUG UDQJH IURP'0 ���� WKURXJK'0 ���� LV
FRSLHG WR '0 ���� WKURXJK '0 ���� ZKHQ ,5 ����� LV 21�

#;'05�����

�����

�����

�����

'0 ����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� #;'05�����

�����

�����

'0 ����

'0 ���� '0 ����
'0 ���� WR '0 ����

'0 ���� '0 ����

'0 ���� WR '0 ����

������� ,1',5(&7 (0 $''5(66,1* ï ,(06�ïï�

#,(06�ïï�

&

&� &RQWURO ZRUG

���� �(���� RU �(�%� WR �(�%�

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

,(06�ïï�

&

/LPLWDWLRQV & PXVW EH ��� RU �(��� WKURXJK �(�%)�

,(06�ïï� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH PXVW EH XVHG WR DV�
VLJQ D IXQFWLRQ FRGH WR ,(06�ïï� LQ RUGHU WR XVH WKLV LQVWUXFWLRQ�

'HVFULSWLRQ :KHQH[HFXWHGZLWK DQ21H[HFXWLRQFRQGLWLRQ� ,(06�ïï�FKDQJHV WKH GHVWLQD�
WLRQ RI LQGLUHFW '0 DGGUHVVLQJ �m'0� WR '0 RU WKH VSHFLILHG (0 EDQN� 7KH FXU�
UHQW (0EDQN QXPEHU FDQ DOVR EH FKDQJHGZKHQ LQGLUHFWDGGUHVVLQJ LV FKDQJHG
WR (0�

7KH GHVWLQDWLRQ IRU m'0 LV VZLWFKHG WR WKH '0 DUHD DW WKH VWDUW RI DQ LQWHUUXSW
VXEURXWLQH� ,W LV DOVR UHWXUQHG WR WKH '0 DUHD DW WKH EHJLQQLQJ RI HDFK VFDQ�

7KH IROORZLQJ WDEOH VKRZV WKH DOORZHG YDOXHV IRU & DQG WKHLU IXQFWLRQV�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����



���

& ,(06�ïï� 2SHUDWLRQ
��� 6ZLWFKHV WKH GHVWLQDWLRQ RI m'0 WR WKH '0 DUHD�
�(��� 6ZLWFKHV WKH GHVWLQDWLRQ RI m'0 WR WKH FXUUHQW EDQN LQ WKH (0 DUHD�
�(�%� 6ZLWFKHV WKH GHVWLQDWLRQ RI m'0 WR WKH EDQN � LQ WKH (0 DUHD�
�(�%� 6ZLWFKHV WKH GHVWLQDWLRQ RI m'0 WR WKH EDQN � LQ WKH (0 DUHD�

�
�

�
�

�(�%) 6ZLWFKHV WKH GHVWLQDWLRQ RI m'0 WR WKH EDQN ) LQ WKH (0 DUHD�

7KH FRQWHQW RI '0 ���� LQGLFDWHV WKH FXUUHQW m'0 GHVWLQDWLRQ DQG WKH FXUUHQW
(0 EDQN QXPEHU DV VKRZQ LQ WKH IROORZLQJ WDEOH�

:RUG %LWV �� WR �� %LWV �� WR ��
'0 ���� &XUUHQW (0 EDQN QXPEHU ��� WR �)� m'0 GHVWLQDWLRQ ���� '0� ��� (0�

1RWH ,QSXW ��� IRU WKH VHFRQG DQG WKLUG RSHUDQGV ZKHQ XVLQJ UHSODFHPHQW LQVWUXF�
WLRQV�

)ODJV (5� & LV QRW RQH RI WKH DOORZHG YDOXHV�

([DPSOH ,Q WKH IROORZLQJ H[DPSOH� ,(06�ïï� FKDQJHV WKH GHVWLQDWLRQ IRU m'0 WR (0
EDQN � DQG XVHV LQGLUHFW DGGUHVVLQJ WR PRYH ����� LQWR (0 ���� LQ (0 EDQN ��

029

�����

%'����

,(06

�(2%�

�����

����

����'0���� (0����

����

������� 6(/(&7 (0 %$1. ï (0%&�����

#(0%&�����

1

1� %DQN QXPEHU

,5� 65� $5� '0� (0� +5� /5� �

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

(0%&�����

1

/LPLWDWLRQV 1PXVW EH ���� WKURXJK ���) DQG WKH EDQN QXPEHU VSHFLILHG E\ 1PXVW H[LVW LQ
WKH &38 8QLW�

'HVFULSWLRQ :KHQ H[HFXWHG ZLWK DQ 21 H[HFXWLRQ FRQGLWLRQ� (0%&����� FKDQJHV WKH FXU�
UHQW (0 EDQN WR WKH VSHFLILHG EDQN QXPEHU� 7KH &38 8QLW FDQ DFFHVV RQO\ WKH
FXUUHQW EDQN� ZKLFK LV LQGLFDWHG LQ ELWV �� WKURXJK �� RI '0 �����
$Q HUURU ZLOO RFFXU DQG(0%&����� ZRQ·W EH H[HFXWHG LI WKH VSHFLILHG EDQN QXP�
EHU GRHVQ·W H[LVW LQ WKH &38 8QLW�

)ODJV (5� 7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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7KH VSHFLILHG EDQN QXPEHU� 1� GRHVQ·W H[LVW LQ WKH &38 8QLW�

([DPSOH ,Q WKH IROORZLQJH[DPSOH� (0%&����� FKDQJHV WKH FXUUHQW EDQN WR EDQN QXPEHU
� ZKHQ ,5 ����� LV 21�

(0%&

�����

�����

������� 3&0&,$ &$5' 0$&52 ï &0&5�����

&� )LUVW FRQWURO ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

6� )LUVW FRPPDQG ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

'� 5HVSRQVH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

&0&5�����

&

6

'

#&0&5�����

&

6

'

/LPLWDWLRQV '0 ���� WKURXJK '0 ���� FDQQRW EH XVHG IRU '�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� &0&5����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� &0&5����� H[HFXWHV D PDFUR SURFHVV WKDW ZULWHV�
UHDGV� FRPSDUHV� RU VHDUFKHV WKH PHPRU\ RI WKH &DUG LQ WKH 3&0&,$ &DUG ,Q�
WHUIDFH 8QLW�
:KHQ&0&5����� ZULWHV GDWD LQ D FRPPD�VHSDUDWHG ILOH� WKDW ILOH FDQ EHZULWWHQ
HQWLUHO\ LQ RQH OLQH�&RPPD�VHSDUDWHG ILOHV WKDW ZHUH FUHDWHG LQ D SHUVRQDO FRP�
SXWHU DUH DVVXPHG WR EHZULWWHQ LQ RQHRI WKH IROORZLQJ IRUPDWV� �,W GRHVQ·WPDWWHU
LI WKH FRPPD LV LQ D VHSDUDWH E\WH��

� E\WHV� FRPPD� � E\WHV� FRPPD� � E\WHV� FRPPD ������
� E\WHV� FRPPD� � E\WHV� FRPPD� � E\WHV� FRPPD ������

$ ILOH FDQ EH DSSHQGHG RQO\ LI WKHUH LV IUHH VSDFH LQ WKH &DUG DQG GDWD FDQ EH
RYHUZULWWHQ RQO\ ZKHQ DQ DFFHSWDEOH RIIVHW KDV EHHQ VSHFLILHG�
7KH ILHOGV LQ WKH FRPPD�VHSDUDWHG ILOHPXVW QRW EH HQFORVHGE\ GHILQHUV VXFK DV
TXRWDWLRQ PDUNV�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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&RQWURO :RUGV :ULWH WKH FRQWURO GDWD LQ WKH ILUVW FRQWURO ZRUG XVLQJ WKH IRUPDW VKRZQ LQ WKH IRO�
ORZLQJ GLDJUDP�

:RUG

2SHUDWLQJ OHYHO �2)) OHYHO �� 21 OHYHO ��

��� 3RUW 3URFHVV QXPEHU

6HW WR � WR WUDQVPLW WKH FRQWURO FRGHV LQ &�� WKURXJK &�� WR WKH 3& &DUG 8QLW�

7KH IXQFWLRQ RI WKH SRUW QXPEHU GHSHQGV RQ WKH SURFHVV VSHFLILHG�

6HW WKH SURFHVV QXPEHU �� WKURXJK �� VHH EHORZ��

&RQWURO FRGH

&RQWURO FRGH

&RQWURO FRGH

&RQWURO FRGH

&RQWURO FRGH

&RQWURO FRGH

,QSXW WKH GULYH DQG ILOHQDPH �LQ $6&,,� RI WKH ILOH WR EH ZULWWHQ�
UHDG� FRPSDUHG� RU VHDUFKHG� %H VXUH WR LQFOXGH DOO WKUHH FKDU�
DFWHUV RI WKH ILOHQDPH H[WHQVLRQ� 'LUHFWRULHV FDQ EH VSHFLILHG LI
WKH\ KDYH EHHQ FUHDWHG�
6ORW � LV GULYH ´*�µ DQG VORW � LV GULYH ´+�µ�

&RQWURO FRGH

3URFHVV 1XPEHU 7KH SURFHVV QXPEHU �� WKURXJK �� GHWHUPLQHV ZKDW IXQFWLRQ &0&5����� ZLOO
SHUIRUP�

3URFHVV
QXPEHU

3URFHVV
QDPH

)XQFWLRQ

� :ULWH ILOH :ULWHV GDWD IURP WKH 3&·V PHPRU\ WR WKH VSHFLILHG ILOH
LQ WKH &DUG LQ WKH 3& &DUG 8QLW�

� 5HDG ILOH 5HDGV GDWD IURP WKH VSHFLILHG ILOH LQ WKH &DUG LQ WKH 3&
&DUG 8QLW WR WKH 3&·V PHPRU\�

� &RPSDUH ILOH
ZLWK PHPRU\

&RPSDUHV WKH VSHFLILHG ILOH LQ WKH &DUG LQ WKH 3& &DUG
8QLW WR GDWD LQ WKH 3&·V PHPRU\�

� 6HDUFK ILOH 6HDUFKHV WKH VSHFLILHG ILOH LQ WKH &DUG LQ WKH 3& &DUG
8QLW�

3RUW 6HWWLQJV 7KH SRUW VHWWLQJV �ELWV �� �� DQG ��� VSHFLI\ GHWDLOVDERXW &0&5����� RSHUDWLRQV
DQG WKH IRUPDW RI WKH 3& &DUG ILOHV�

3URFHVV
E

3RUW VHWWLQJV
QXPEHU %LW � %LW � %LW ��
� 2))�2YHUZULWH H[LVWLQJ ILOH�

21� &UHDWH QHZ ILOH�
2))�&UHDWH D FRPPD�VHSDUDWHG

ILOH�
21� &UHDWH D ELQDU\ ILOH�

2))�2QH�ZRUG FRPPD GHOLPLWHU�
21� 7ZR�ZRUG FRPPD GHOLPLWHU�

� 2))�5HDG WKH VSHFLILHG ILOH�
21� 5HDG WKH QXPEHU RI HOH�

PHQWV LQ WKH VSHFLILHG ILOH�

2))�5HDG DV D FRPPD�VHSDUDWHG
ILOH�

21� 5HDG DV D ELQDU\ ILOH�

2))�2QH�ZRUG FRPPD GHOLPLWHU�
21� 7ZR�ZRUG FRPPD GHOLPLWHU�

� ��� 2))�&RPSDUH DV D FRPPD�VHSD�
UDWHG ILOH�

21� &RPSDUH DV D ELQDU\ ILOH�

2))�2QH�ZRUG FRPPD GHOLPLWHU�
21� 7ZR�ZRUG FRPPD GHOLPLWHU�

� ��� 2))�6HDUFK DV D FRPPD�VHSD�
UDWHG ILOH�

21� 6HDUFK DV D ELQDU\ ILOH�

2))�2QH�ZRUG FRPPD GHOLPLWHU�
21� 7ZR�ZRUG FRPPD GHOLPLWHU�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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&RPPDQG :RUGV 7KH FRPPDQGZRUGV DUHPDGHXS RI WKH GDWD OHQJWK� RIIVHW� DQG FRPPDQGGDWD�
)RU WKH GDWD OHQJWK� VSHFLI\ WKH OHQJWK RI WKH FRPPDQG GDWD ��� 7KH PD[LPXP
OHQJWK RI WKH FRPPDQG GDWD LV ����� ZRUGV�

'DWD OHQJWK 2IIVHW &RPPDQG GDWD

&RPPDQG GDWD

&RPPDQG GDWD

&RPPDQG GDWD

7KH GDWD OHQJWK� RIIVHW� DQG FRPPDQG GDWD VHWWLQJV GHSHQG RQ WKH SURFHVV
QXPEHU WKDW LV VSHFLILHG� DV VKRZQ LQ WKH IROORZLQJ WDEOH�

3URFHVV
QXPEHU

'DWD OHQJWK 2IIVHW &RPPDQG GDWD

� 1XPEHU RI ZRUGV RI GDWD
�%&'� � WR �����

1XPEHU RI HOHPHQWV RI ZULWH GDWD
�� WR ))))�

6SHFLI\ QXPEHU RI ZRUGV IRU RQH�ZRUG
FRPPD GHOLPLWHU DQG ELQDU\�
6SHFLI\ QXPEHU RI HOHPHQWV IRU
WZR�ZRUG FRPPD GHOLPLWHU�

'DWD WR EH ZULWWHQ WR WKH ILOH

��� ZRUGV PD[� IRU RQH�ZRUG FRPPD
GHOLPLWHU DQG ELQDU\�
��� ZRUGV PD[� ���� HOHPHQWV� IRU
WZR�ZRUG FRPPD GHOLPLWHU�

� $OZD\V VHW WR ����� 1XPEHU RI HOHPHQWV RI UHDG GDWD
�� WR ))))�

6SHFLI\ QXPEHU RI ZRUGV IRU RQH�ZRUG
FRPPD GHOLPLWHU DQG ELQDU\�
6SHFLI\ QXPEHU RI HOHPHQWV IRU
WZR�ZRUG FRPPD GHOLPLWHU�

6SHFLI\ WKH QXPEHU RI ZRUGV WR UHDG
�LQ KH[DGHFLPDO� � WR �(���

��� ���(�� ZRUGV PD[� IRU RQH�ZRUG
FRPPD GHOLPLWHU DQG ELQDU\�
��� ���)�� HOHPHQWV PD[� IRU
WZR�ZRUG FRPPD GHOLPLWHU�

� 1XPEHU RI ZRUGV RI GDWD
�%&'� � WR �����

1XPEHU RI HOHPHQWV RI FRPSDUH GDWD
�� WR ))))�

6SHFLI\ QXPEHU RI ZRUGV IRU RQH�ZRUG
FRPPD GHOLPLWHU DQG ELQDU\�
6SHFLI\ QXPEHU RI HOHPHQWV IRU
WZR�ZRUG FRPPD GHOLPLWHU�

'DWD WR EH FRPSDUHG�

��� ZRUGV PD[� IRU RQH�ZRUG FRPPD
GHOLPLWHU DQG ELQDU\�
��� ZRUGV PD[� ���� HOHPHQWV� IRU
WZR�ZRUG FRPPD GHOLPLWHU�

� 6SHFLI\ � IRU RQH�ZRUG
FRPPD GHOLPLWHU DQG
ELQDU\�
6SHFLI\ � IRU WZR�ZRUG
FRPPD GHOLPLWHU�

1XPEHU RI HOHPHQWV RI VHDUFK GDWD
�� WR ))))�

6SHFLI\ QXPEHU RI ZRUGV IRU RQH�ZRUG
FRPPD GHOLPLWHU DQG ELQDU\�
6SHFLI\ QXPEHU RI HOHPHQWV IRU
WZR�ZRUG FRPPD GHOLPLWHU�

6HDUFK GDWD

6SHFLI\ RQH ZRUG RI VHDUFK GDWD IRU
RQH�ZRUG FRPPD GHOLPLWHU DQG ELQDU\�
6SHFLI\ WZR ZRUGV RI VHDUFK GDWD IRU
WZR�ZRUG FRPPD GHOLPLWHU�

1RWH �� :KHQ DQ RIIVHW RI � LV VSHFLILHG IRU SURFHVV QXPEHU � DQG D ILOH ZLWK WKH
VDPH QDPH DOUHDG\ H[LVWV� WKH H[LVWLQJ ILOH ZLOO EH GHOHWHG DQG D QHZ ILOH ZLOO
EH FUHDWHG� ,I WKH GDWD OHQJWK KDV EHHQ VHW WR � �QRZULWH GDWD�� WKH LQVWUXFWLRQ
MXVW GHOHWHV WKH H[LVWLQJ ILOH� ,I WKH RIIVHW KDV EHHQ VHW WR �� GDWD ZLOO EH DS�
SHQGHG WR WKH HQG RI WKH H[LVWLQJ ILOH�

�� $ FRPPD�GHOLPLWHG ILOH LV D ILOH LQ ZKLFK D ��E\WH FKDUDFWHU VXFK DV D FRPPD
LV LQVHUWHG DIWHU HYHU\ � E\WHV RU � E\WHV RI GDWD� $Q HUURU �WHUPLQDWLRQ
FRGH �� ZLOO RFFXU LI WKHUH DUH DQ\ ��E\WH GHOLPLWHUV VXFK DV&5�/)� 5HSODFH
WKHVH ��E\WH GHOLPLWHUV ZLWK ��E\WH GHOLPLWHUV LQ DGYDQFH�

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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5HVSRQVH 'DWD 7KH UHVSRQVH GDWD GHSHQGV RQ WKH SURFHVV QXPEHU WKDW ZDV VSHFLILHG� DV
VKRZQ LQ WKH IROORZLQJ WDEOH�

3URFHVV
QXPEHU

5HVSRQVH GDWD

� 1RQH
� &RQWDLQV WKH GDWD UHDG IURP WKH VSHFLILHG ILOH� :KHQ WKH QXPEHU RI

HOHPHQWV LV UHDG� LW LV FRQWDLQHG LQ ��ZRUG KH[DGHFLPDO�
� 1RQH �7KH UHVXOW RI WKH FRPSDULVRQ LV UHWXUQHG LQ WKH WHUPLQDWLRQ FRGH��
� :KHQ WKH VHDUFK GDWD LV IRXQG LQ WKH ILOH� LWV ORFDWLRQ LV UHWXUQHG DV WKH

QXPEHU RI ZRUGV RU GDWD HOHPHQWV �� WR ))))� IURP WKH RIIVHW ORFDWLRQ�

%HJLQQLQJ RI WKH ILOH� ����
6HFRQG ZRUG �HOHPHQW�� ����
7KLUG ZRUG �HOHPHQW�� ����

7KH LQVWUXFWLRQ·V WHUPLQDWLRQ FRGH LV RXWSXW WR 65 ��� DIWHU &0&5����� LV H[H�
FXWHG� $OVR� 65 ��� FRQWDLQV IODJV WKDW LQGLFDWH WKH LQVWUXFWLRQ·V FRPSOHWLRQ VWD�
WXV �QRUPDO�HUURU� DQG WKH H[HFXWLRQ VWDWXV IRU RSHUDWLQJ OHYHOV � DQG �� 7KH IRO�
ORZLQJ WDEOH VKRZV WKH IXQFWLRQ RI WKHVH ELWV�

:RUG %LW�V� )XQFWLRQ
65 ��� �� WR �� 7HUPLQDWLRQ FRGH RXWSXW DUHD IRU RSHUDWLQJ OHYHO � DIWHU

H[HFXWLRQ RI &0&5������
�� WR �� 7HUPLQDWLRQ FRGH RXWSXW DUHD IRU RSHUDWLQJ OHYHO � DIWHU

H[HFXWLRQ RI &0&5������
65 ��� �� (UURU )ODJ IRU RSHUDWLQJ OHYHO � DIWHU H[HFXWLRQ RI &0&5�����

�� 21 ZKHQ &0&5����� FDQ EH H[HFXWHG IRU RSHUDWLQJ OHYHO �
�� (UURU )ODJ IRU RSHUDWLQJ OHYHO � DIWHU H[HFXWLRQ RI &0&5�����
�� 21 ZKHQ &0&5����� FDQ EH H[HFXWHG IRU RSHUDWLQJ OHYHO �

7KH IROORZLQJ WDEOH VKRZV WKH PHDQLQJ RI WKH WHUPLQDWLRQ FRGHV�

&RGH 0HDQLQJ
�� 1RUPDO FRPSOHWLRQ
�� 3DUDPHWHU HUURU VXFK DV RIIVHW� ILOH VL]H� RU QXPEHU RI ZRUGV WR UHDG
�� 'LVN IXOO� ILOH ,�2 HUURU� RU ILOH W\SH HUURU
�� 1RQ�H[LVWHQW ILOH VSHFLILHG
�� &RPSDULVRQ RU VHDUFK IDLOHG
�� WR )( 8QGHILQHG
)) 3URFHVV QXPEHU HUURU

)ODJV (5� 7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

'0 ���� WKURXJK '0 ���� KDV EHHQ XVHG IRU '�

7KH H[HFXWLRQ HQDEOHG IODJ IRU WKH VSHFLILHG RSHUDWLQJ OHYHO �65 �����
RU 65 ������ ZDV 2))�

7KH RSHUDWLQJ OHYHO VSHFLILHG ZDV QRW � RU ��

65 %LWV DQG WKH 7HUPLQDWLRQ
&RGH

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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([DPSOH %\ WXUQLQJ ,5 ����� 2)) � 21 � 2))� ��� ZRUGV RI '0 GDWD VWDUWLQJ IURP
'0 ���� DUH ZULWWHQ WR WKH ILOH*�?'06$9(�'$7 �0HPRU\ &DUG� VORW ��� 7KH'0
DUHD VHWWLQJV DUH VKRZQ DIWHU WKH ODGGHU GLDJUDP�

65 ������ ([HFXWLRQ HQDEOHG IODJ IRU
RSHUDWLQJ OHYHO ��

2SHUDWLQJ OHYHO �
:ULWH ILOH �&UHDWH QHZ ILOH��
�2QH�ZRUG FRPPD GHOLPLWHU ILOH�

([HFXWHV LQVWUXFWLRQ ZLWK SURFHVV
QXPEHU �� �:ULWH ILOH�

,5 ������ 2XWSXW ZKHQ HUURU RFFXUV LQ
H[HFXWLRQ RI &0&5������

,5 ������ (QGV H[HFXWLRQ RI &0&5������

�����

�����
.((3
�����

�����

�����

�����

�����

�����

�����

')8����������

�����

#029�����

�����

'0 ����

#&0&5�����

'0 ����

'0����

���

6

5

'0 ���� WR '0 ���� FRQWDLQ WKH FRQWURO GDWD DQG '0 ���� WR '0 ���� FRQWDLQ
WKH FRPPDQG GDWD� DV VKRZQ EHORZ�

:RUG &RQWHQW )XQFWLRQ
'0 ���� ��� &RQWURO GDWD
'0 ���� �� �$ $6&,,� ´* �µ
'0 ���� �& �� $6&,,� ´? 'µ
'0 ���� �' �� $6&,,� ´0 6µ
'0 ���� �� �� $6&,,� ´$ 9µ
'0 ���� �� �( $6&,,� ´( �µ
'0 ���� �� �� $6&,,� ´' $µ
'0 ���� �� $6&,,� ´7µ

:RUG &RQWHQW )XQFWLRQ
'0 ���� ���� :ULWH GDWD OHQJWK� ��� �KH[DGHFLPDO�
'0 ���� ���� 2IIVHW� �
'0 ���� ��� 'DWD WR EH ZULWWHQ

�
�

�
�

�
�

'0 ���� ��� 'DWD WR EH ZULWWHQ

6SHFLDO ,QVWUXFWLRQV 6HFWLRQ ����
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���� 1HWZRUN ,QVWUXFWLRQV
7KH QHWZRUN LQVWUXFWLRQV DUH XVHG IRU FRPPXQLFDWLQJ ZLWK RWKHU 3&V� %$6,&
8QLWV� RU KRVW FRPSXWHUV OLQNHG WKURXJK WKH 6<60$& 1(7 /LQN 6\VWHP� 6<6�
0$& /,1. 6\VWHP� RU (WKHUQHW 6\VWHP�

������ 1(7:25. 6(1' ï 6(1'�����

6� 6RXUFH EHJLQQLQJ ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

'� 'HVWLQDWLRQ EHJLQQLQJ ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

2SHUDQG 'DWD $UHDV

&� )LUVW FRQWURO GDWD ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV

6(1'�����

6

'

&

#6(1'�����

6

'

&

/LPLWDWLRQV & WKURXJK &��PXVW EH ZLWKLQ WKH VDPH GDWD DUHD DQGPXVW EH ZLWKLQ WKH YDOXHV
VSHFLILHG EHORZ� 7R EH DEOH WR XVH 6(1'������ WKH V\VWHP PXVW KDYH D 6<6�
0$& 1(7 /LQN� 6<60$& /,1. 8QLW� RU 3& &DUG 8QLW PRXQWHG�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 6(1'����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� 6(1'����� WUDQVIHUV GDWD EHJLQQLQJ DW ZRUG 6� WR
DGGUHVVHVVSHFLILHGE\' LQ WKH GHVLJQDWHGQRGHRQ WKH6<60$&1(7/LQN�6<�
60$& /,1. 6\VWHP� RU (WKHUQHW 6\VWHP� 7KH FRQWURO ZRUGV� EHJLQQLQJ ZLWK &�
VSHFLI\ WKH QXPEHU RI ZRUGV WR EH VHQW� WKH GHVWLQDWLRQQRGH� DQG RWKHU SDUDPH�
WHUV� 7KH FRQWHQWV RI WKH FRQWURO GDWD GHSHQGV RQ ZKHWKHU D WUDQVPLVVLRQ LV EH�
LQJ VHQW LQ D6<60$&1(7/LQN6\VWHP� D6<60$&/,1.6\VWHP�RU D(WKHUQHW
6\VWHP�

7KH VWDWXV RI ELW �� RI &�� GHWHUPLQHV ZKHWKHU WKH LQVWUXFWLRQ LV IRU D 6<60$&
1(7 /LQN 6\VWHP RU D 6<60$& /,1.�(WKHUQHW 6\VWHP�

&RQWURO 'DWD
(WKHUQHW 6\VWHPV 6HW WKH GHVWLQDWLRQ QRGH QXPEHU WR � WR VHQG WKH GDWD WR DOO QRGHV� 5HIHU WR WKH

3& &DUG 8QLW 2SHUDWLRQ 0DQXDO IRU GHWDLOV�

:RUG %LWV �� WR �� %LWV �� WR ��
& 1XPEHU RIZRUGV �� WR ���� LQ ��GLJLW KH[DGHFLPDO� L�H�� ����KH[ WR ��(�KH[�
&�� 5HVSRQVH WLPH OLPLW ���� DQG ����

VHFRQGV LQ ��� V LQFUHPHQWV LQ
��GLJLW KH[DGHFLPDO ZLWKRXW
GHFLPDO SRLQW� L�H�� ��KH[ WR ))KH[�

'HIDXOW LV ��KH[ ���� VHFRQGV�

%LWV �� WR ���
1R� RI UHWULHV �� WR �� LQ
KH[DGHFLPDO�
L�H�� �KH[ WR )KH[�

%LW ��� 21� ,QGLUHFW DGGUHVVLQJ
2))� 'LUHFW DGGUHVVLQJ

%LW �� 21� 5HVSRQVH QRW UHWXUQHG�
2))� 5HVSRQVH UHWXUQHG�

%LW �� 21� 2SHUDWLQJ OHYHO �
2))� 2SHUDWLQJ OHYHO �

%LW ��� 6HW WR ��
&�� 'HVWLQDWLRQ QRGH �� WR ��� LQ

��GLJLW KH[DGHFLPDO� L�H�� ��KH[ WR
�(KH[�

%LWV �� WR ���
8QLW DGGUHVV RI GHVWLQDWLRQ
QRGH� 6HW WR ��KH[�

%LWV �� WR ��� 6HW WR ��

1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ����
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6<60$& 1(7 /LQN 6\VWHPV 7KH GHVWLQDWLRQSRUW QXPEHU LV DOZD\V VHW WR �� 6HW WKH GHVWLQDWLRQQRGH QXPEHU
WR � WR VHQG WKH GDWD WR DOO QRGHV� 6HW WKH QHWZRUN QXPEHU WR � WR VHQG GDWD WR D
QRGH RQ WKH VDPH 6XEV\VWHP �L�H�� QHWZRUN�� 5HIHU WR WKH 6<60$& 1(7 /LQN
6\VWHP 0DQXDO IRU GHWDLOV�

:RUG %LWV �� WR �� %LWV �� WR ��
& 1XPEHU RIZRUGV �� WR ���� LQ ��GLJLW KH[DGHFLPDO� L�H�� ����KH[ WR ��(�KH[�
&�� 1HWZRUN QXPEHU �� WR ��� LQ ��GLJLW

KH[DGHFLPDO� L�H�� ��KH[ WR �)KH[�
%LW �� 21� 2SHUDWLQJ OHYHO �

2))� 2SHUDWLQJ OHYHO �
%LWV �� WR �� DQG ��� 6HW WR ��

&�� 'HVWLQDWLRQ QRGH �� WR ��� LQ ��GLJLW
KH[DGHFLPDO� L�H�� ��KH[ WR �(KH[�

'HVWLQDWLRQ SRUW
16%� ��
168� �����

7KH QRGH QXPEHU RI WKH 3& H[HFXWLQJ WKH VHQG PD\ EH VHW�

6<60$& /,1. 6\VWHPV 6HW WKH GHVWLQDWLRQ QRGH QXPEHU WR � WR VHQG WKH GDWD WR DOO QRGHV� 5HIHU WR WKH
6<60$& /,1. 6\VWHP 0DQXDO IRU GHWDLOV�

:RUG %LWV �� WR �� %LWV �� WR ��
& 1XPEHU RIZRUGV �� WR ���� LQ ��GLJLW KH[DGHFLPDO� L�H�� ����KH[ WR ��(�KH[�
&�� 5HVSRQVH WLPH OLPLW ���� DQG ����

VHFRQGV LQ ��GLJLW KH[DGHFLPDO
ZLWKRXW GHFLPDO SRLQW� L�H�� ��KH[ WR
))KH[�

1RWH� 7KH UHVSRQVH WLPH ZLOO EH
� VHFRQGV LI WKH OLPLW LV VHW WR �KH[�
7KHUH ZLOO EH QR WLPH OLPLW LI WKH
WLPH OLPLW LV VHW WR ))KH[�

%LWV �� WR ���
1R� RI UHWULHV �� WR �� LQ
KH[DGHFLPDO�
L�H�� �KH[ WR )KH[�

%LW ��� 6HW WR ��
%LW �� 21� 5HVSRQVH QRW UHWXUQHG�

2))� 5HVSRQVH UHWXUQHG�
%LW �� 21� 2SHUDWLQJ OHYHO �

2))� 2SHUDWLQJ OHYHO �
%LW ��� 6HW WR ��

&�� 'HVWLQDWLRQ QRGH �� WR �� LQ ��GLJLW
KH[DGHFLPDO� L�H�� ��KH[ WR �(KH[�

6HW WR ��

7KH QRGH QXPEHU RI WKH 3& H[HFXWLQJ WKH VHQG FDQQRW EH VHW�

([DPSOHV 7KLV H[DPSOH LV IRU D 6<60$&1(7/LQN6\VWHP�:KHQ����� LV21� WKH IROORZ�
LQJ SURJUDP WUDQVIHUV WKH FRQWHQW RI ,5 ��� WKURXJK ,5 ��� WR /5 �� WKURXJK /5
�� RQ QRGH ���

� � � �

� � � �

� � � $

,5 ���

,5 ���

,5 ���

,5 ���

,5 ���

/5 ��

/5 ��

/5 ��

/5 ��

/5 ��

'0 ����

'0 ����

'0 ����

�� �

6(1'�����

���

/5 ��

'0 ����

�����

1RGH ��

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 6(1'�����

���

/5 ��

'0 ����

1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ����
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)ODJV (5� 7KH VSHFLILHG QRGH QXPEHU LV JUHDWHU WKDQ ��� LQ D 6<60$&1(7 /LQN
6\VWHP� JUHDWHU WKDQ �� LQ D 6<60$& /,1. 6\VWHP� RU JUHDWHU WKDQ
��� LQ DQ (WKHUQHW 6\VWHP�

7KH VHQW GDWD RYHUUXQV WKH GDWD DUHD ERXQGDULHV�

7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

7KHUH LV QR 6<60$& 1(7 /LQN�6<60$& /,1.�3& &DUG 8QLW�

������ 1(7:25. 5(&(,9( ï 5(&9�����

6� 6RXUFH EHJLQQLQJ ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

'� 'HVWLQDWLRQ EHJLQQLQJ ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

2SHUDQG 'DWD $UHDV

&� )LUVW FRQWURO GDWD ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV

5(&9�����

6

'

&

#5(&9�����

6

'

&

/LPLWDWLRQV & WKURXJK &��PXVW EH ZLWKLQ WKH VDPH GDWD DUHD DQGPXVW EH ZLWKLQ WKH YDOXHV
VSHFLILHG EHORZ� 7R EH DEOH WR XVH 5(&9������ WKH V\VWHP PXVW KDYH D 6<6�
0$& 1(7 /LQN� 6<60$& /,1. 8QLW� RU 3& &DUG 8QLW PRXQWHG�

:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 5(&9����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQFRQGLWLRQ LV21�5(&9����� WUDQVIHUV GDWDEHJLQQLQJDW6 IURP DQRGH
RQ WKH6<60$&1(7/LQN�6<60$&/,1.�(WKHUQHW6\VWHP WRZRUGV EHJLQQLQJ
DW '� 7KH FRQWURO ZRUGV� EHJLQQLQJ ZLWK &� SURYLGH WKH QXPEHU RI ZRUGV WR EH
UHFHLYHG� WKH VRXUFH QRGH� DQG RWKHU WUDQVIHU SDUDPHWHUV�

7KH VWDWXV RI ELW �� RI &�� GHWHUPLQHV ZKHWKHU WKH LQVWUXFWLRQ LV IRU D 6<60$&
1(7 /LQN 6\VWHP RU D 6<60$& /,1.�(WKHUQHW 6\VWHP�

&RQWURO 'DWD
(WKHUQHW 6\VWHPV 5HIHU WR WKH 3& &DUG 8QLW 2SHUDWLRQ 0DQXDO IRU GHWDLOV�

:RUG %LWV �� WR �� %LWV �� WR ��
& 1XPEHU RIZRUGV �� WR ���� LQ ��GLJLW KH[DGHFLPDO� L�H�� ����KH[ WR ��(�KH[�
&�� 5HVSRQVH WLPH OLPLW ���� DQG ����

VHFRQGV LQ ��� V LQFUHPHQWV LQ
��GLJLW KH[DGHFLPDO ZLWKRXW
GHFLPDO SRLQW� L�H�� ��KH[ WR ))KH[�

'HIDXOW LV ��KH[ ���� VHFRQGV�

%LWV �� WR ���
1R� RI UHWULHV �� WR �� LQ
KH[DGHFLPDO�
L�H�� �KH[ WR )KH[�

%LW ��� 21� ,QGLUHFW DGGUHVVLQJ
2))� 'LUHFW DGGUHVVLQJ

%LW �� 21� 5HVSRQVH QRW UHWXUQHG�
2))� 5HVSRQVH UHWXUQHG�

%LW �� 21� 2SHUDWLQJ OHYHO �
2))� 2SHUDWLQJ OHYHO �

%LW ��� 6HW WR ��
&�� 6RXUFH QRGH �� WR ��� LQ ��GLJLW

KH[DGHFLPDO� L�H�� ��KH[ WR �(KH[�
%LWV �� WR ���

8QLW DGGUHVV RI VRXUFH
QRGH� 6HW WR ��KH[�

%LWV �� WR ��� 6HW WR ��

'HVFULSWLRQ

1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ����
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6<60$& 1(7 /LQN 6\VWHPV 7KH VRXUFH SRUW QXPEHU LV DOZD\V VHW WR �� 6HW WKH QHWZRUN QXPEHU WR � WR UH�
FHLYH GDWD WR D QRGH RQ WKH VDPH 6XEV\VWHP �L�H�� QHWZRUN�� 5HIHU WR WKH 6<6�
0$& 1(7 /LQN 6\VWHP 0DQXDO IRU GHWDLOV�

:RUG %LWV �� WR �� %LWV �� WR ��
& 1XPEHU RI ZRUGV �� WR ���� LQ ��GLJLW KH[DGHFLPDO� L�H�� ����KH[ WR ��(�KH[�
&�� 1HWZRUN QXPEHU �� WR ��� LQ ��GLJLW

KH[DGHFLPDO� L�H�� ��KH[ WR �)KH[�
%LW �� 21� 2SHUDWLQJ OHYHO �

2))� 2SHUDWLQJ OHYHO �
%LWV �� WR �� DQG ���

6HW WR ��
&�� 6RXUFH QRGH �� WR ��� LQ ��GLJLW

KH[DGHFLPDO� L�H�� ��KH[ WR �(KH[�
6RXUFH SRUW
16%� ��
168� �����

6<60$& /,1. 6\VWHPV 5HIHU WR WKH 6<60$& /,1. 6\VWHP 0DQXDO IRU GHWDLOV�

:RUG %LWV �� WR �� %LWV �� WR ��
& 1XPEHU RI ZRUGV �� WR ��� LQ ��GLJLW KH[DGHFLPDO� L�H�� ����KH[ WR ����KH[�
&�� 5HVSRQVH WLPH OLPLW ���� DQG ����

VHFRQGV LQ ��GLJLW KH[DGHFLPDO
ZLWKRXW GHFLPDO SRLQW� L�H�� ��KH[ WR
))KH[�

1RWH� 7KH UHVSRQVH WLPH ZLOO EH
� VHFRQGV LI WKH OLPLW LV VHW WR �KH[�
7KHUH ZLOO EH QR WLPH OLPLW LI WKH
WLPH OLPLW LV VHW WR ))KH[�

%LWV �� WR ���
1R� RI UHWULHV ��
WR �� LQ
KH[DGHFLPDO�
L�H�� �KH[ WR )KH[�

%LW ��� 6HW WR ��
%LW ��� 6HW WR ��
%LW �� 21� 2SHUDWLQJ OHYHO �

2))� 2SHUDWLQJ OHYHO �
%LW ��� 6HW WR ��

&�� 6RXUFH QRGH �� WR �� LQ ��GLJLW
KH[DGHFLPDO� L�H�� ��KH[ WR �(KH[�

6HW WR ��

([DPSOHV 7KLV H[DPSOH LV IRU D 6<60$&1(7/LQN6\VWHP�:KHQ����� LV21� WKH IROORZ�
LQJ SURJUDP WUDQVIHUV WKH FRQWHQW RI ,5 ��� WKURXJK ,5 ��� WR /5 �� WKURXJK /5
�� RQ QRGH ���

� � � �

� � � �

� � � $

,5 ���

,5 ���

,5 ���

,5 ���

,5 ���

/5 ��

/5 ��

/5 ��

/5 ��

/5 ��

'0 ����

'0 ����

'0 ����

�� �

5(&9�����

���

/5 ��

'0 ����

�����

1RGH ��

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� 5(&9�����

���

/5 ��

'0 ����

)ODJV (5� 7KH VSHFLILHG QRGH QXPEHU LV JUHDWHU WKDQ ��� LQ D 6<60$&1(7 /LQN
6\VWHP� JUHDWHU WKDQ �� LQ D 6<60$& /,1. 6\VWHP� RU JUHDWHU WKDQ
��� LQ DQ (WKHUQHW 6\VWHP�

7KH UHFHLYHG GDWD RYHUIORZV WKH GDWD DUHD ERXQGDULHV�

7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

7KHUH LV QR 6<60$& 1(7 /LQN�6<60$& /,1.�3& &DUG 8QLW�

1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ����
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������ $ERXW 1HWZRUN &RPPXQLFDWLRQV
6(1'����� DQG 5(&9����� DUH EDVHG RQ FRPPDQG�UHVSRQVH SURFHVVLQJ�
7KDW LV� WKH WUDQVPLVVLRQ LV QRW FRPSOHWH XQWLO WKH VHQGLQJQRGH UHFHLYHV DQGDF�
NQRZOHGJHV D UHVSRQVH IURP WKH GHVWLQDWLRQ QRGH� 1RWH WKDW WKH
6(1'������5(&9����� (QDEOH )ODJ LV QRW WXUQHG 21 XQWLO WKH ILUVW (1'�����
DIWHU WKH WUDQVPLVVLRQ LV FRPSOHWHG� 5HIHU WR WKH 6<60$& 1(7 /LQN 6\VWHP
0DQXDO RU 6<60$& /,1. 6\VWHP0DQXDO IRU GHWDLOV DERXW FRPPDQG�UHVSRQVH
RSHUDWLRQV�
,I PXOWLSOH6(1'������5(&9����� RSHUDWLRQV DUH XVHG� WKH IROORZLQJ IODJVPXVW
EH XVHG WR HQVXUH WKDW DQ\ SUHYLRXV RSHUDWLRQ KDV FRPSOHWHG EHIRUH DWWHPSWLQJ
IXUWKHU VHQG�UHFHLYH 6(1'������5(&9����� RSHUDWLRQV

65 )ODJ )XQFWLRQV
6(1'������5(&9�����
(QDEOH )ODJV
�65 ������ 65 ������

2)) GXULQJ 6(1'������5(&9����� H[HFXWLRQ �LQFOXGLQJ
FRPPDQG UHVSRQVH SURFHVVLQJ�� 'R QRW VWDUW D
6(1'������5(&9����� RSHUDWLRQ XQOHVV WKLV IODJ LV 21�

6(1'������5(&9�����
(UURU )ODJV
�65 ������ 65 ������

2)) IROORZLQJ QRUPDO FRPSOHWLRQ RI 6(1'�5(&9 �L�H��
DIWHU UHFHSWLRQ RI UHVSRQVH VLJQDO�

21 DIWHU DQ XQVXFFHVVIXO 6(1'������5(&9�����
DWWHPSW� (UURU VWDWXV LV PDLQWDLQHG XQWLO WKH QH[W
6(1'������5(&9����� RSHUDWLRQ�

(UURU W\SHV�
7LPH�RXW HUURU �FRPPDQG�UHVSRQVH WLPH JUHDWHU WKDQ �
VHFRQG�
7UDQVPLVVLRQ GDWD HUURUV

7LPLQJ

,QVWUXFWLRQ
UHFHLYHG

7UDQVPLVVLRQ
FRPSOHWHV
QRUPDOO\

,QVWUXFWLRQ
UHFHLYHG

7UDQVPLVVLRQ
HUURU

,QVWUXFWLRQ
UHFHLYHG

6XFFHVVIXO
VHQG�UHFHLYH
H[HFXWLRQ

6HQG�UHFHLYH
HUURU

'DWD LV WUDQVPLWWHG IRU 6(1'����� DQG 5(&9����� IRU DOO 3&V ZKHQ
6(1'������5(&9����� LV H[HFXWHG� )LQDO SURFHVVLQJ IRU WUDQVPLVVLRQV�UHFHS�
WLRQV LV SHUIRUPHG GXULQJ VHUYLFLQJ RI SHULSKHUDO GHYLFHV DQG /LQN 8QLWV�

7R HQVXUH VXFFHVVIXO 6(1'������5(&9����� RSHUDWLRQV� \RXU SURJUDP PXVW
XVH WKH 6(1'������5(&9����� (QDEOH )ODJV DQG 6(1'������5(&9����� (U�
URU )ODJV WR FRQILUP WKDW H[HFXWLRQ LV SRVVLEOH�7KH IROORZLQJSURJUDP VKRZVRQH
H[DPSOH RI KRZ WR GR WKLV IRU D 6<60$& 1(7 /LQN 6\VWHP�

'DWD 3URFHVVLQJ IRU
6(1'������5(&9�����

3URJUDPPLQJ ([DPSOH�
0XOWLSOH
6(1'������5(&9�����

1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ����
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'0 ����
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#029�����
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'0 ����

#029�����
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'0 ����

#5(&9�����

+5 ��

/5 ��

'0 ����

����� ����� �����

����� �����

����� SUHYHQWV H[HFXWLRQ RI 6(1'�����
XQWLO 5(&9����� �EHORZ� KDV FRPSOHWHG� ,5
����� LV WXUQHG 21 WR VWDUW WUDQVPLVVLRQ�

'DWD LV SODFHG LQWR FRQWURO GDWD ZRUGV WR
VSHFLI\ WKH �� ZRUGV WR EH WUDQVPLWWHG WR
QRGH � LQ RSHUDWLQJ OHYHO � RI QHWZRUN ��
�16%��

7XUQV 21 WR LQGLFDWH WUDQVPLVVLRQ HUURU�

7UDQVPLWWHG GDWD PRYHG LQWR ZRUGV
EHJLQQLQJ DW '0 ���� IRU VWRUDJH�

����� SUHYHQWV H[HFXWLRQ RI 5(&9�����
ZKHQ 6(1'����� DERYH KDV QRW FRPSOHWHG�
,5 ����� LV WXUQHG 21 WR VWDUW WUDQVPLVVLRQ�

'DWD PRYHG LQWR FRQWURO GDWD ZRUGV WR
VSHFLI\ WKH �� ZRUGV WR EH WUDQVPLWWHG IURP
QRGH ��� LQ RSHUDWLQJ OHYHO � RI QHWZRUN ��
�16%��

6(1'������5(&9����� (QDEOH )ODJ

6(1'������5(&9����� (UURU )ODJ

����� �����

5HVHWV ������ DERYH�

',)8����� �����

����� �����

5HVHWV ������ DERYH�

�����

����� ����� 7XUQV 21 WR LQGLFDWH UHFHSWLRQ HUURU�

6(1'������5(&9����� (UURU )ODJ

6

5

.((3�����

�����

1HWZRUN ,QVWUXFWLRQV 6HFWLRQ ����
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$GGUHVV ,QVWUXFWLRQ 2SHUDQGV $GGUHVV ,QVWUXFWLRQ 2SHUDQGV
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����(
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����� 287 �����
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����� $1' �����

����� ',)8����� �����

���� 6HULDO &RPPXQLFDWLRQV ,QVWUXFWLRQV
������ 5(&(,9( ï 5;'�����

'� )LUVW GHVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

&� &RQWURO ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

1� 1XPEHU RI E\WHV

,5� 65� $5� '0� (0� +5� 7&� /5� �

5;'�����

'

&

1

#5;'�����

'

&

1

/LPLWDWLRQV ' DQG '��1 ��ï� PXVW EH LQ WKH VDPH GDWD DUHD�
1 PXVW EH %&' IURP ����� WR ������
5;'����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQFRQGLWLRQ LV2))� 5;'����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQFRQGLWLRQ LV21�5;'����� UHDGV1 E\WHV RI GDWD UHFHLYHGDW WKH SHULSKHU�
DO SRUW� DQG WKHQ ZULWHV WKDW GDWD LQ ZRUGV ' WR '��1 ��ï�� 8S WR ��� E\WHV RI
GDWD FDQ EH UHDG DW RQH WLPH�

6HULDO &RPPXQLFDWLRQV ,QVWUXFWLRQV 6HFWLRQ ����
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,I IHZHU WKDQ 1 E\WHV DUH UHFHLYHG� WKH DPRXQW UHFHLYHG ZLOO EH UHDG�

1RWH 5;'����� LV UHTXLUHG WR UHFHLYH GDWD YLD WKH SHULSKHUDO SRUW RU 56����& SRUW
RQO\� 7UDQVPLVVLRQ VHQW IURP D KRVW FRPSXWHU WR D +RVW /LQN 8QLW DUH SURFHVVHG
DXWRPDWLFDOO\ DQG GR QRW QHHG WR EH SURJUDPPHG�

&DXWLRQ 7KH 3& ZLOO EH LQFDSDEOH RI UHFHLYLQJ PRUH GDWD RQFH ��� E\WHV KDYH EHHQ UH�
FHLYHG LI UHFHLYHG GDWD LV QRW UHDG XVLQJ 5;'������ 5HDG GDWD DV VRRQ DV SRV�
VLEOH DIWHU WKH5HFHSWLRQ&RPSOHWHG)ODJ LV WXUQHG21 �65 ����� IRU WKH SHULSK�
HUDO SRUW� 65 ����� IRU WKH 56����& SRUW��

&RQWURO :RUG 7KH YDOXH RI WKH FRQWURO ZRUG GHWHUPLQHV WKH SRUW IURP ZKLFK GDWD ZLOO EH UHDG
DQG WKH RUGHU LQ ZKLFK GDWD ZLOO EH ZULWWHQ WR PHPRU\�

%\WH RUGHU �� 0RVW VLJQLILFDQW E\WHV ILUVW
�� /HDVW VLJQLILFDQW E\WHV ILUVW

&76 DQG '65 VLJQDO PRQLWRULQJ
�� 'RQ·W PRQLWRU &76 DQG '65 VLJQDOV�
�� 0RQLWRU WKH &76 VLJQDO� �2XWSXW WR ELW �� RI '��
�� 0RQLWRU WKH '65 VLJQDO� �2XWSXW WR ELW �� RI '��
�� 0RQLWRU WKH &76 DQG '65 VLJQDOV� �2XWSXW WR ELWV �� DQG �� RI '��

$X[LOLDU\ UHFHSWLRQ SRUW �ZKHQ '5��� LV ���
�� ,QWHUQDO 56����& SRUW
�� &RPPXQLFDWLRQV SRUW $
�� &RPPXQLFDWLRQV SRUW %

3RUW �� 56����& SRUW
�� 3HULSKHUDO SRUW

'LJLW QXPEHU� � � � �

7KH RUGHU LQZKLFK GDWD LV ZULWWHQ WRPHPRU\ GHSHQGVRQ WKH YDOXHRI GLJLW � RI &�
(LJKW E\WHV RI GDWD ����������� ZLOO EH ZULWWHQ LQ WKH IROORZLQJ PDQQHU�

06% /6%

' � �

'�� � �

'�� � �

'�� � �

'LJLW �  �

06% /6%

' � �

'�� � �

'�� � �

'�� � �

'LJLW �  �

)ODJV (5� 7KH &38 8QLW LV QRW HTXLSSHG ZLWK DQ 56����& SRUW�

$QRWKHU GHYLFH LV QRW FRQQHFWHG WR WKH VSHFLILHG SRUW�

7KHUH LV DQHUURU LQ WKH FRPPXQLFDWLRQVVHWWLQJV �3&6HWXS�RU WKH RSHU�
DQG VHWWLQJV�

7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

7KH GHVWLQDWLRQ ZRUGV �' WR '��1 ��ï�� H[FHHG WKH GDWD DUHD�

3HULSKHUDO 3RUW
������ 65 ����� ZLOO EH WXUQHG 21 ZKHQ GDWD KDV EHHQ UHFHLYHG QRUPDOO\ DW

WKH SHULSKHUDO SRUW DQG ZLOO EH UHVHW ZKHQ WKH GDWD LV UHDG XVLQJ
5;'����� LV H[HFXWHG�

���� 65��� FRQWDLQV WKH QXPEHU RI E\WHV UHFHLYHGDW WKH SHULSKHUDO SRUW DQG
LV UHVHW WR ���� ZKHQ 5;'����� LV H[HFXWHG�

6HULDO &RPPXQLFDWLRQV ,QVWUXFWLRQV 6HFWLRQ ����
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56����& 3RUW
������ 65 ����� ZLOO EH WXUQHG 21 ZKHQ GDWD KDV EHHQ UHFHLYHG QRUPDOO\ DW

WKH SHULSKHUDO SRUW DQG ZLOO EH UHVHW ZKHQ WKH GDWD LV UHDG XVLQJ
5;'����� LV H[HFXWHG�

���� 65 ��� FRQWDLQV WKH QXPEHU RI E\WHV UHFHLYHG DW WKH 56����& SRUW DQG
LV UHVHW WR ���� ZKHQ 5;'����� LV H[HFXWHG�

1RWH &RPPXQLFDWLRQV IODJVDQGFRXQWHUV FDQEH FOHDUHGHLWKHU E\ VSHFLI\LQJ���� IRU
1 RU XVLQJ WKH 3RUW 5HVHW %LW �65 ����� IRU SHULSKHUDO SRUW DQG 65 ����� IRU
56����& SRUW��

������ 75$160,7 ï 7;'�����

6� )LUVW VRXUFH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

&� &RQWURO ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

1� 1XPEHU RI E\WHV

,5� 65� $5� '0� (0� +5� 7&� /5� �

7;'�����

6

&

1

#7;'�����

6

&

1

/LPLWDWLRQV 6 DQG 6��1 ��ï� PXVW EH LQ WKH VDPH GDWD DUHD�
1 PXVW EH %&' IURP ����� WR ������ ������ WR ����� LQ KRVW OLQN PRGH�
7;'����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 7;'����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� 7;'����� UHDGV 1 E\WHV RI GDWD IURP ZRUGV 6 WR
6��1 ��ï�� FRQYHUWV LW WR $6&,,� DQG RXWSXWV WKH GDWD IURP WKH VSHFLILHG SRUW�
7;'����� RSHUDWHV GLIIHUHQWO\ LQ KRVW OLQN PRGH DQG 56����& PRGH� VR WKHVH
PRGHV DUH GHVFULEHG VHSDUDWHO\�

1RWH 7KH IROORZLQJ IODJV ZLOO EH 21 WR LQGLFDWH WKDW FRPPXQLFDWLRQV DUH SRVVLEOH
WKURXJK WKH YDULRXVSRUWV� %H VXUH WKH FRUUHVSRQGLQJ IODJ LV21EHIRUHH[HFXWLQJ
7;'������

65 ������ 56����& SRUW
65 ������ 3HULSKHUDO SRUW
65 ������ +RVW /LQN 8QLW ��
65 ������ +RVW /LQN 8QLW ��

6HULDO &RPPXQLFDWLRQV ,QVWUXFWLRQV 6HFWLRQ ����
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+RVW /LQN 0RGH 1PXVW EH%&' IURP����� WR ����� �L�H�� XS WR ���E\WHV RI $6&,,�� 7KH YDOXHRI
WKH FRQWURO ZRUG GHWHUPLQHV WKH SRUW IURP ZKLFK GDWD ZLOO EH RXWSXW� DV VKRZQ
EHORZ�

%\WH RUGHU �� 0RVW VLJQLILFDQW E\WHV ILUVW
�� /HDVW VLJQLILFDQW E\WHV ILUVW

&76 DQG '65 VLJQDO PRQLWRULQJ
�� 'RQ·W PRQLWRU &76 DQG '65 VLJQDOV�
�� 0RQLWRU WKH &76 VLJQDO� �2XWSXW WR ELW �� RI '��
�� 0RQLWRU WKH '65 VLJQDO� �2XWSXW WR ELW �� RI '��
�� 0RQLWRU WKH &76 DQG '65 VLJQDOV� �2XWSXW WR ELWV �� DQG �� RI '��

$X[LOLDU\ UHFHSWLRQ SRUW �ZKHQ '5��� LV ���
�� ,QWHUQDO 56����& SRUW
�� &RPPXQLFDWLRQV SRUW $
�� &RPPXQLFDWLRQV SRUW %

3RUW �� 56����& SRUW
�� 3HULSKHUDO SRUW
�� 6SHFLILHV +RVW /LQN 8QLW ��
�� 6SHFLILHV +RVW /LQN 8QLW ��

'LJLW QXPEHU� � � � �

7KH VSHFLILHGQXPEHU RI E\WHV ZLOO EH UHDG IURP6 WKURXJK6��1���ï�� FRQYHUWHG
WR $6&,,� DQG WUDQVPLWWHG WKURXJK WKH VSHFLILHG SRUW� 7KH E\WHV RI VRXUFH GDWD
VKRZQ EHORZ ZLOO EH WUDQVPLWWHG LQ WKLV RUGHU� �����������

06% /6%

6 � �

6�� � �

6�� � �

6�� � �

7KH IROORZLQJ GLDJUDP VKRZV WKH IRUPDW IRU KRVW OLQN FRPPDQG �7;'� VHQW IURP
WKH3&�'HSHQGLQJRQ WKHLU VHWWLQJV� WKH&���+;�+*�+(DQG&���+6DXWRPDW�
LFDOO\ DWWDFK WKH SUHIL[HV DQG VXIIL[HV� VXFK DV WKH QRGH QXPEHU� KHDGHU� DQG
)&6�

# ; ; ; ; ; ; ��������� ; ; ; * &5

+HDGHU
FRGH �(;�

'DWD ���� $6&,, FKDUDFWHUV PD[�� )&61RGH
QXPEHU

7HUPLQDWRU

56����& 0RGH 1PXVW EH %&' IURP ����� WR ������ 7KH YDOXH RI WKH FRQWURO ZRUG GHWHUPLQHV
WKH SRUW IURP ZKLFK GDWD ZLOO EH RXWSXW DQG WKH RUGHU LQ ZKLFK GDWD ZLOO EH ZULWWHQ
WR PHPRU\�

6HULDO &RPPXQLFDWLRQV ,QVWUXFWLRQV 6HFWLRQ ����



���

&RQWURO :RUG 7KH YDOXH RI WKH FRQWURO ZRUG GHWHUPLQHV WKH SRUW IURP ZKLFK GDWD ZLOO EH UHDG
DQG WKH RUGHU LQ ZKLFK GDWD ZLOO EH ZULWWHQ WR PHPRU\�

%\WH RUGHU �� 0RVW VLJQLILFDQW E\WHV ILUVW
�� /HDVW VLJQLILFDQW E\WHV ILUVW

&76 DQG '65 VLJQDO PRQLWRULQJ
�� 'RQ·W PRQLWRU &76 DQG '65 VLJQDOV�
�� 0RQLWRU WKH &76 VLJQDO� �2XWSXW WR ELW �� RI '��
�� 0RQLWRU WKH '65 VLJQDO� �2XWSXW WR ELW �� RI '��
�� 0RQLWRU WKH &76 DQG '65 VLJQDOV� �2XWSXW WR ELWV �� DQG �� RI '��

$X[LOLDU\ UHFHSWLRQ SRUW
�� ,QWHUQDO 56����& SRUW
�� &RPPXQLFDWLRQV SRUW $
�� &RPPXQLFDWLRQV SRUW %

3RUW �� 56����& SRUW
�� 3HULSKHUDO SRUW

'LJLW QXPEHU� � � � �

7KH VSHFLILHGQXPEHU RI E\WHVZLOO EH UHDG IURP6 WKURXJK6��13��ï�DQG WUDQV�
PLWWHG WKURXJK WKH VSHFLILHG SRUW�

06% /6%

6 � �

6�� � �

6�� � �

6�� � �

:KHQGLJLW � RI& LV �� WKH E\WHV RI VRXUFHGDWDVKRZQDERYHZLOO EH WUDQVPLWWHG LQ
WKLV RUGHU� �����������

:KHQGLJLW � RI& LV �� WKH E\WHV RI VRXUFHGDWDVKRZQDERYHZLOO EH WUDQVPLWWHG LQ
WKLV RUGHU� �����������

1RWH :KHQVWDUW DQGHQGFRGHVDUH VSHFLILHG WKH WRWDO GDWD OHQJWKVKRXOGEH ���E\WHV
PD[�� LQFOXGLQJ WKH VWDUW DQG HQG FRGHV�

)ODJV (5� $QRWKHU GHYLFH LV QRW FRQQHFWHG WR WKH SHULSKHUDO SRUW�

7KHUH LV DQHUURU LQ WKH FRPPXQLFDWLRQVVHWWLQJV �3&6HWXS�RU WKH RSHU�
DQG VHWWLQJV�

7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

7KH VRXUFH ZRUGV �6 WR 6��1 ��ï�� H[FHHG WKH GDWD DUHD�

������ 56����& 3RUW &RPPXQLFDWLRQV (QDEOHG )ODJ

������ 3HULSKHUDO 3RUW &RPPXQLFDWLRQV (QDEOHG )ODJ

������ +RVW /LQN 8QLW �� &RPPXQLFDWLRQV (QDEOHG )ODJ

������ +RVW /LQN 8QLW �� &RPPXQLFDWLRQV (QDEOHG )ODJ

6HULDO &RPPXQLFDWLRQV ,QVWUXFWLRQV 6HFWLRQ ����



���

������ &+$1*( 56����& 6(783 ï 6783�����

1� 56����& SRUW VSHFLILHU

,5 ���� ,5 ���� RU ,5 ���

6� )LUVW VRXUFH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5�
�

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

6783�����

1

6

#6783�����

1

6

/LPLWDWLRQV 1 PXVW EH ,5 ���� ,5 ���� RU ,5 ����

6 DQG 6�� PXVW EH LQ WKH VDPH GDWD DUHD�
�6 FDQ EH VHW WR ����� WR FKDQJH WKH 56����& VHWWLQJV WR WKHLU GHIDXOWV��

6783����� FDQ·W EH H[HFXWHG IRU WKH LQWHUQDO 56����& SRUW LI SLQ � RI WKH ',3
VZLWFK LV 21�

6783����� FDQ·W EH H[HFXWHG ZLWKLQ DQ LQWHUUXSW VXEURXWLQH�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 6783����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� 6783����� FKDQJHV WKH 3& 6HWXS VHWWLQJV IRU WKH
SRUW VSHFLILHG E\ 1�

1 GHWHUPLQHV ZKLFK SDUW RI WKH 56����& 6HWXS LV FKDQJHG�

1 6SHFLILHG 3RUW
,5 ��� %XLOW�LQ 56����& SRUW �3& 6HWXS� '0 ���� WR '0 �����
,5 ��� &RPPXQLFDWLRQV %RDUG SRUW $ �3& 6HWXS� '0 ���� WR '0 �����
,5 ��� &RPPXQLFDWLRQV %RDUG SRUW % �3& 6HWXS� '0 ���� WR '0 �����

,I 6 LV D ZRUG DGGUHVV� WKH FRQWHQWVRI 6 WKURXJK 6�� DUH FRSLHG WR WKH �ZRUGV LQ
WKH 3& 6HWXS WKDW FRQWDLQ WKH VHWWLQJV IRU WKH SRUW VSHFLILHG E\ 1�

,I 6 LV LQSXW DV WKH FRQVWDQW ������ WKH VHWWLQJV IRU WKH VSHFLILHGSRUW DUH UHWXUQHG
WR WKHLU GHIDXOW YDOXHV�

6 )XQFWLRQ
:RUG
DGGUHVV

7KH FRQWHQWV RI 6 WKURXJK 6�� DUH FRSLHG WR WKH SDUW RI WKH 3& 6HWXS
WKDW FRQWDLQV WKH VHWWLQJV IRU WKH SRUW VSHFLILHG E\ 1�

&RQVWDQW
�������

7KH VHWWLQJV IRU WKH SRUW VSHFLILHG E\ 1 DUH UHWXUQHG WR WKHLU GHIDXOW YDO�
XHV�

$SSOLFDWLRQ ([DPSOH 7KLV H[DPSOH VKRZV D SURJUDP WKDW WUDQVIHUV WKH FRQWHQWV RI '0 ���� WKURXJK
'0 ���� WR WKH 3& 6HWXS DUHD IRU &RPPXQLFDWLRQV %RDUG SRUW $ �'0 ����
WKURXJK '0 ������

#6783�����

���

'0 ����

����� $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� #6783�����

���

'0 ����

6HULDO &RPPXQLFDWLRQV ,QVWUXFWLRQV 6HFWLRQ ����
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7KH VHWWLQJV DUH WUDQVIHUUHG DV VKRZQ EHORZ� 7KH &KDQJLQJ 56����& 6HWXS
)ODJ �65 ������ ZLOO EH WXUQHG 2)) ZKHQ WKH WUDQVIHU KDV EHHQ FRPSOHWHG�

'0 ����

'0 ����

'0 ����

'0 ����

'0 ����

����'0 ����

����'0 ����

����'0 ����

����'0 ����

����'0 ����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

7KH IROORZLQJ WDEOH VKRZV WKH IXQFWLRQ RI WKH WUDQVIHUUHG VHWXS GDWD�

:RUG &RQWHQW )XQFWLRQ
'0 ���� ���� (QDEOHV WKH FRPPXQLFDWLRQV VHWWLQJV LQ '0 ���� DQG

VHWV WKH FRPPXQLFDWLRQV PRGH WR 56����&�
'0 ���� ���� 6HWV WKH IROORZLQJ FRPPXQLFDWLRQV VHWWLQJV�

����� ESV� � VWDUW ELW� ��ELW GDWD� � VWRS ELW� QR SDULW\
'0 ���� ���� 1R WUDQVPLVVLRQ GHOD\ �� PV�
'0 ���� ���� (QDEOHV WKH HQG FRGH &5� /)�
'0 ���� ���� ���

)ODJV (5� 7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

7KH SRUW VSHFLILHU �1� LVQ·W ,5 ���� ,5 ���� RU ,5 ����

3RUW $ KDV EHHQ VSHFLILHG� EXW SLQ � RI WKH ',3 VZLWFK LV 21�

7KH 3& 6HWXS LV ZULWH�SURWHFWHG� �3LQ � RI WKH ',3 VZLWFK LV 21��

7KH VSHFLILHG VRXUFH ZRUGV H[FHHG WKH GDWD DUHD�

7KH LQVWUXFWLRQ ZDV H[HFXWHG IURP DQ LQWHUUXSW SURJUDP�

������ 35272&2/ 0$&52 ï 30&5�����

&� &RQWURO ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

6� )LUVW RXWSXW ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5� �

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

'� )LUVW LQSXW ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

30&5�����

&

6

'

#30&5�����

&

6

'

/LPLWDWLRQV & PXVW EH %&' IURP ����� WR ������
'0 ���� WKURXJK '0 ���� FDQQRW EH XVHG IRU '�

'HVFULSWLRQ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 30&5����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� 30&5����� FDOOV DQG H[HFXWHV WKH VSHFLILHG FRP�
PXQLFDWLRQV VHTXHQFH �SURWRFRO GDWD� WKDW KDV EHHQ UHJLVWHUHG LQ WKH &RPPX�
QLFDWLRQV %RDUG LQVWDOOHG LQ WKH 3&�
7KH VHQG�UHFHLYHPHVVDJH IRU WKH FRPPXQLFDWLRQV VHTXHQFH UHJLVWHUHG LQ WKH
&RPPXQLFDWLRQV %RDUG PXVW EH VHW WR UHDG RU ZULWH ZRUG GDWD ZKHQ '0 LVQ·W
VSHFLILHG IRU 6 DQG'� 8VH D FRQVWDQWZKHQ LW LVQ·W QHFHVVDU\ WR VHW DZRUG IRU WKH
ILUVW RXWSXW ZRUG�

6HULDO &RPPXQLFDWLRQV ,QVWUXFWLRQV 6HFWLRQ ����
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:KHQ WKH FRPPXQLFDWLRQV VHTXHQFH GRHVQ·W UHTXLUH DQ LQSXW ZRUG� VSHFLI\ D
ZRUG DGGUHVV DQ\ZD\� 'DWD ZRQ·W EH VWRUHG LQ WKH VSHFLILHG ZRUG DQG WKH FRQ�
WHQWV RI WKH ZRUG ZLOO EH UHWDLQHG�:KHQ WKH FRPPXQLFDWLRQV VHTXHQFH GRHV UH�
TXLUH LQSXW ZRUGV� VSHFLI\ ZRUGV WKDW DUHQ·W XVHG IRU DQ\ RWKHU SXUSRVH LQ WKH
SURJUDP�

7KH LQSXW DQG RXWSXW ZRUGV �6 DQG '� FDQ DOVR EH VHW LQ WKH FRPPXQLFDWLRQV
VHTXHQFH UHJLVWHUHG LQ WKH &RPPXQLFDWLRQV %RDUG�

1RWH 5HIHU WR WKH &RPPXQLFDWLRQV %RDUG 2SHUDWLRQ 0DQXDO IRU GHWDLOV RQ WKH &RP�
PXQLFDWLRQV %RDUGV DQG WKH 3URWRFRO 6RIWZDUH 2SHUDWLRQ 0DQXDO IRU GHWDLOV RQ
FRPPXQLFDWLRQV VHTXHQFHV�

&RQWURO :RUG 7KH ILUVW GLJLW RI WKH FRQWURO ZRUG �� RU �� VSHFLILHV WKH &RPPXQLFDWLRQV %RDUG
SRUW DQG WKH ODVW WKUHH GLJLWV VSHFLI\ WKH FRPPXQLFDWLRQVVHTXHQFH ���� WR �����
DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

&�

'LJLWV � WR �� &RPPXQLFDWLRQV VHTXHQFH QXPEHU
���� WR ����

'LJLW �� 3RUW VSHFLILHU
�� &RPPXQLFDWLRQV SRUW $
�� &RPPXQLFDWLRQV SRUW %

)ODJV (5� 7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

' LV QRW %&' RU '0 ���� WKURXJK '0 ���� KDV EHHQ XVHG IRU '�

$QRWKHU 30&5����� LQVWUXFWLRQ ZDV DOUHDG\ LQ SURJUHVV ZKHQ WKH LQ�
VWUXFWLRQ ZDV H[HFXWHG�

7KH SRUW VSHFLILHU ZDV QRW � RU ��

([DPSOH :KHQ ,5����� LV21DQG65����� �WKH&RPPXQLFDWLRQV%RDUG3RUW $ ,QVWUXF�
WLRQ([HFXWLRQ)ODJ� LV2))� FRPPXQLFDWLRQVVHTXHQFH��� LV FDOOHG LQ WKH&RP�
PXQLFDWLRQV %RDUG DQG GDWD LV WUDQVIHUUHG WKURXJK &RPPXQLFDWLRQV %RDUG
SRUW $�

6HQG GDWD LV UHDG IURP WKH UDQJH RI ZRUGV EHJLQQLQJDW '0 ���� �WKH ILUVW RXWSXW
ZRUG� DQG UHFHSWLRQ GDWD LV VWRUHG LQ WKH UDQJH RI ZRUGV EHJLQQLQJ DW '0 ����
�WKH ILUVW LQSXW ZRUG��

����� /' �����

����� $1' 127 �����

����� 30&5�����

�����

'0 ����

'0 ����

$GGUHVV ,QVWUXFWLRQ 2SHUDQGV

30&5�����

�����

'0����

'0����

����� �����

���� $GYDQFHG ,�2 ,QVWUXFWLRQV
$GYDQFHG ,�2 LQVWUXFWLRQV HQDEOH FRQWURO� ZLWK D VLQJOH LQVWUXFWLRQ� RI SUHYLRXVO\
FRPSOH[ RSHUDWLRQV LQYROYLQJ H[WHUQDO ,�2 GHYLFHV �GLJLWDO VZLWFKHV� ��VHJPHQW
GLVSOD\V� HWF���

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����



���

7KHUH DUH ILYH DGYDQFHG ,�2 LQVWUXFWLRQV� DV VKRZQ LQ WKH IROORZLQJ WDEOH�

1DPH 0QHPRQLF )XQFWLRQ
',*,7$/ 6:,7&+ ,1387 '6:����� 'DWD LQSXW IURP D GLJLWDO VZLWFK
7(1�.(< ,1387 7.<����� %&' LQSXW IURP ���NH\ NH\SDG
+(;$'(&,0$/ .(< ,1387 +.<����� +H[DGHFLPDO LQSXW IURP ���NH\

NH\SDG
0$75,; ,1387 075����� 'DWD LQSXW IURP DQ � [ � PDWUL[
��6(*0(17 ',63/$< 287387 �6(*����� %&' RXWSXW WR ��VHJPHQW GLV�

SOD\

$OWKRXJK 7.<����� LV XVHG RQO\ WR VLPSOLI\ SURJUDPPLQJ� WKH RWKHU DGYDQFHG
,�2 LQVWUXFWLRQV FDQ EH XVHG WR VKRUWHQ F\FOH WLPH� UHGXFH WKH QHHG IRU 6SHFLDO
,�28QLWV� DQG UHGXFHV\VWHP FRVW�:LWK WKHH[FHSWLRQRI 7.<������ KRZHYHU� WKH
DGYDQFHG ,�2 LQVWUXFWLRQV FDQ RQO\ EH XVHG RQFH HDFK LQ WKH SURJUDP DQG FDQ�
QRW EH XVHG IRU ,�2 8QLWVPRXQWHG WR 6ODYH5DFNV� ZKHUH 6SHFLDO ,�2 8QLWVPXVW
EH XVHG�

������ ',*,7$/ 6:,7&+ ,1387 ï '6:�����

,:� ,QSXW ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

'6:�����

,:

2:

5
5� )LUVW UHVXOW ZRUG

,5� 65� $5� '0� (0� +5� /5

2:� 2XWSXW ZRUG

,5� 65� $5� '0� (0� +5� /5

/LPLWDWLRQV '6:����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

2YHUYLHZ '6:����� LV XVHG WR UHDG WKH YDOXH VHW RQ D GLJLWDO VZLWFK FRQQHFWHG WR ,�2
8QLWV� :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� '6:����� LV QRW H[HFXWHG� :KHQ
WKH H[HFXWLRQ FRQGLWLRQ LV 21� '6:����� UHDGV WKH ��GLJLW YDOXH VHW RQ WKH GLJL�
WDO VZLWFK IURP ,: DQG SODFHV WKH UHVXOW LQ 5�
7KH ��GLJLW YDOXH LW LV SODFHG LQ 5 DQG5��� ZLWK WKHPRVW VLJQLILFDQW GLJLWV SODFHG
LQ 5���
'6:����� UHDGV WKH ��GLJLW YDOXH LQ �� H[HFXWLRQV� DQG WKHQ VWDUWV RYHU DQG
FRQWLQXHV UHDGLQJ WKH GDWD�
7KH GLJLWDO VZLWFKPXVW SURYLGH IRXU GDWD OLQHV DQG RQH ODWFK VLJQDO OLQH DQG UHDG
VLJQDO OLQH IRU HDFK GLJLW EHLQJ LQSXW�

3UHFDXWLRQV ,�2 UHIUHVKLQJPXVW EH SHUIRUPHG IRU DOO ,�2 SRLQWV XVHG E\ '6:����� HDFK WLPH
LW LV H[HFXWHG WR HQVXUH HIIHFWLYH RSHUDWLRQ� 7KH ,�2 5()5(6+ LQVWUXFWLRQPXVW
WKXV EH XVHGZLWK '6:����� ZKHQHYHU '6:����� LV XVHG LQ D VXEURXWLQH WR HQ�
VXUH WKDW WKH ,�2 SRLQWV DUH UHIUHVKHG HDFK H[HFXWLRQ� 5HIHU WR SDJH ��� IRU DQ
H[DPSOH RI WKLV W\SH RI SURJUDPPLQJ�
'6:����� ZLOO EH H[HFXWHG IURP WKH ILUVW F\FOH ZKHQHYHU SURJUDP H[HFXWLRQ LV
VWDUWHG� LQFOXGLQJ UHVWDUWV PDGH DIWHU SRZHU LQWHUUXSWLRQV�
'R QRW XVH '6:����� PRUH WKDQ WZLFH LQ WKH SURJUDP�
'6:����� FDQQRW EH XVHG IRU ,�2 8QLWV PRXQWHG WR 6ODYH 5DFNV�

1RWH ,QSXW DQGRXWSXWELWV QRW XVHGKHUH FDQ EHXVHGDVRUGLQDU\ LQSXWDQGRXWSXWELWV�

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����
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+DUGZDUH :LWK WKLV LQVWUXFWLRQ� ��GLJLW %&' VHW YDOXHV DUH UHDG IURP D GLJLWDO VZLWFK�
'6:����� XWLOL]HV � RXWSXW ELWV DQG � LQSXW ELWV� &RQQHFW WKH GLJLWDO VZLWFK DQG
WKH ,QSXW DQG2XWSXW 8QLWV DV VKRZQ LQ WKH GLDJUDP EHORZ� 2XWSXW SRLQW � ZLOO EH
WXUQHG21ZKHQ RQH URXQGRI GDWD LV UHDG� EXW WKHUH LV QR QHHG WR FRQQHFWRXWSXW
SRLQW � XQOHVV UHTXLUHG IRU WKH DSSOLFDWLRQ�
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&6�
&6�
&6�
&6�
5'

'�

'�

'�

'�

'�

'�

'�

'�

&6�
&6�
&6�
&6�
5'

,QWHUIDFH

$�( GDWD OLQH
OHIWPRVW GLJLWV

7R $�( FKLS VHOHFWLRQ

7R $�( 5' WHUPLQDO

/HIWPRVW GLJLWV

$�(

5LJKWPRVW GLJLWV

$�( GDWD OLQH ULJKWPRVW GLJLWV

,QSXW 8QLW

2XWSXW 8QLW

1RWH $Q LQWHUIDFH WR FRQYHUW VLJQDOV IURP � 9 WR �� 9 LV
UHTXLUHG WR FRQQHFW DQ $�( GLJLWDO VZLWFK�

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����
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7KH IROORZLQJ H[DPSOH LOOXVWUDWHV FRQQHFWLRQV IRU DQ $�% 7KXPEZKHHO 6ZLWFK�
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&20

,'��� ,QSXW 8QLW

6ZLWFK QR� �

�
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&20
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��

��

'&

2'���

����

� � � � � � � &

2XWSXW 8QLW

$�%
7KXPEZKHHO
6ZLWFK

1RWH 7KH GDWD UHDG VLJQDO LV QRW UHTXLUHG LQ WKH H[DPSOH�

7KH LQSXWVPXVW EH FRQQHFWHG WR D '& ,QSXW 8QLW ZLWK � RU PRUH LQSXW SRLQWV DQG
WKH RXWSXWVPXVW EH FRQQHFWHG IURP D 7UDQVLVWRU2XWSXW 8QLW ZLWK � RU PRUH RXW�
SXW SRLQWV�

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����
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8VLQJ WKH ,QVWUXFWLRQ ,I WKH LQSXW ZRUG IRU FRQQHFWLQJ WKH GLJLWDO VZLWFK LV VSHFLILHG DW IRU ZRUG $� DQG
WKH RXWSXW ZRUG LV VSHFLILHG IRU ZRUG %� WKHQ RSHUDWLRQ ZLOO SURFHHG DV VKRZQ
EHORZ ZKHQ WKH SURJUDP LV H[HFXWHG�
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:G �

��� ��� ��� ���

'�� '

)RXU GLJLWV� �� WR ��

(LJKW GLJLWV� �� WR ��� �� WR ��

� � � � � � � � � � �� �� �� �� �� �� ��

,:

:KHQ RQO\ � GLJLWV DUH UHDG�
RQO\ ZRUG ' LV XVHG�

/HIWPRVW
� GLJLWV

5LJKWPRVW
� GLJLWV

�� F\FOHV WR FRPSOHWH RQH URXQG RI H[HFXWLRQ

,QSXW GDWD

&6 VLJQDO

� 5RXQG )ODJ

5' �UHDG� VLJQDO

$SSOLFDWLRQ ([DPSOH 7KLV H[DPSOH VKRZV D SURJUDP IRU UHDGLQJ � GLJLWV LQ %&' IURP WKH GLJLWDO
VZLWFK� $VVXPH WKDW WKH GLJLWDO VZLWFK LV FRQQHFWHG WR ,5 ��� �LQSXW� DQG ,5 ���
�RXWSXW��

#029�����

+5��

'0����

'6:�����

���

���

+5��

�����

����� �����

�����

�����

�����

:KHQ ,5 ����� WXUQV 21� WKH ,5 ����� ZLOO KROG LWVHOI 21 XQWLO WKH 2QH 5RXQG
)ODJ �,5 ������ WXUQV 21 XSRQ FRPSOHWLRQ RI RQH URXQG RI UHDGLQJ E\
'6:������

7KH GDWD VHW IURP WKH GLJLWDO VZLWFK E\ '6:����� LV VWRUHG LQ +5 ���

:KHQ WKH2QH5RXQG)ODJ ������� WXUQV 21 DIWHU UHDGLQJ KDV EHHQ FRPSOHWHG�
WKH QXPEHU VWRUHG LQ +5 �� LV WUDQVIHUUHG WR '0 �����

)ODJV (5� 7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

5 DQG 5�� DUH QRW LQ WKH VDPH GDWD DUHD�

������ 21 ZKLOH '6:����� LV EHLQJ H[HFXWHG�

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����
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������ 7(1 .(< ,1387 ï 7.<�����

'�� )LUVW UHJLVWHU ZRUG

,5� 65� $5� '0� (0� +5� /5

,:� ,QSXW ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

7.<�����

,:

'�

'� '�� .H\ LQSXW ZRUG

,5� 65� $5� '0� (0� +5� /5

/LPLWDWLRQV '� DQG '��� PXVW EH LQ WKH VDPH GDWD DUHD�
7.<����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

2YHUYLHZ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� 7.<����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� 7.<����� LQSXWV GDWD IURP D WHQ�NH\ NH\SDG FRQQHFWHG
WR WKH LQSXW LQGLFDWHG E\ ,:� 7KH GDWD LV LQSXW LQ WZR ZD\V�
7.<����� FDQ EH XVHG LQ VHYHUDO ORFDWLRQV LQ WKH SURJUDP E\ FKDQJLQJ WKH LQSXW
ZRUG� ,:�

�� �� ���� �� $Q ��GLJLW VKLIW UHJLVWHU LV FUHDWHG LQ '� DQG'����:KHQ D NH\ LV SUHVVHG RQ
WKH WHQ�NH\ NH\SDG� WKH FRUUHVSRQGLQJ%&' GLJLW LV VKLIWHG LQWR WKH OHDVW VLJ�
QLILFDQW GLJLW RI '�� 7KH RWKHU GLJLWV RI '�� '��� DUH VKLIWHG OHIW DQG WKH PRVW
VLJQLILFDQW GLJLW RI '��� LV ORVW�

�� 7KH ILUVW WHQ ELWV RI '� LQGLFDWH NH\ LQSXW� :KHQ RQH RI WKH NH\V RQ WKH NH\�
SDG �� WR �� LV EHLQJ SUHVVHG� WKH FRUUHVSRQGLQJELW RI '� ��� WR ��� LV WXUQHG
21�

1RWH �� :KLOH RQH NH\ LV EHLQJ SUHVVHG� LQSXW IURP RWKHU NH\V ZLOO QRW EH DFFHSWHG�
�� ,I PRUH WKDQ HLJKW GLJLWV DUH LQSXW� GLJLWV ZLOO EH GHOHWHG EHJLQQLQJ ZLWK WKH

OHIWPRVW GLJLW�
�� ,QSXW ELWV QRW XVHG KHUH FDQ EH XVHG DV RUGLQDU\ LQSXW ELWV�

+DUGZDUH 7KLV LQVWUXFWLRQ LQSXWV � GLJLWV LQ %&' IURP D ���NH\ NH\SDG DQG XVHV �� LQSXW
SRLQWV� 3UHSDUH D ���NH\ NH\SDG� DQG FRQQHFW LW VR WKDW WKH VZLWFKHV IRU QXPHULF
NH\V � WKURXJK � DUH LQSXW WR SRLQWV � WKURXJK � DV VKRZQ LQ WKH IROORZLQJ GLD�
JUDP� 7KH LQSXWV RQ D '& ,QSXW 8QLW ZLWK �� RU PRUH LQSXW SRLQWV FDQ EH XVHG�
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'& ,QSXW 8QLW

���NH\

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����
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8VLQJ WKH ,QVWUXFWLRQ ,I WKH LQSXWZRUG IRU FRQQHFWLQJ WKH���NH\ NH\SDG LV VSHFLILHG IRU ,:� WKHQRSHUD�
WLRQ ZLOO SURFHHG DV VKRZQ EHORZ ZKHQ WKH SURJUDP LV H[HFXWHG�

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �
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��� ��� ��� ���

��

��

��

��

��

��

��

��

��

WR

,:

WR

,QSXW IURP ���NH\

7XUQ 21 IODJV FRUUH�
VSRQGLQJ WR ���NH\
LQSXWV �7KH IODJV UH�
PDLQ 21 XQWLO WKH
QH[W LQSXW��

21 LI D NH\ LV SUHVVHG�

'�

%HIRUH
H[HFXWLRQ

´�µ NH\ LQSXW

´�µ NH\ LQSXW

´�µ NH\ LQSXW

´�µ NH\ LQSXW

)ODJV (5� 7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

'� DQG '��� DUH QRW LQ WKH VDPH GDWD DUHD�

([DPSOH ,Q WKLV H[DPSOH� D SURJUDP IRU LQSXWWLQJ QXPEHUV IURP WKH ���NH\ LV VKRZQ� $V�
VXPH WKDW WKH ���NH\ LV FRQQHFWHG WR ,5 ����

7.<�����

���

'0����

'0����

����� �$OZD\V 21�

#;)(5�����

�����

'0����

'0 ����

�����

7KH ���NH\ LQIRUPDWLRQ LQSXW WR ,5 ��� XVLQJ 7.<����� LV FRQYHUWHG WR %&' DQG
VWRUHG LQ '0 ���� DQG '0 ����� .H\ LQIRUPDWLRQ LV VWRUHG LQ '0 �����

,5 ����� LV XVHG DV DQ ´(17(5 NH\�µ DQG ZKHQ ,5 ����� WXUQV 21� WKH GDWD
VWRUHG LQ '0 ���� DQG '0 ���� ZLOO EH WUDQVIHUUHG WR '0 ���� DQG '0 �����

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����
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2:� &RQWURO VLJQDO RXWSXW ZRUG

,5� 65� $5� '0� (0� +5� /5

,:� ,QSXW ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

+.<�����

,:

2:

'
'� )LUVW UHJLVWHU ZRUG

,5� 65� $5� '0� (0� +5� /5

/LPLWDWLRQV ' DQG '�� PXVW EH LQ WKH VDPH GDWD DUHD�

+.<����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

2YHUYLHZ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� +.<����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� +.<����� LQSXWV GDWD IURP D KH[DGHFLPDO NH\SDG FRQ�
QHFWHG WR WKH LQSXW LQGLFDWHG E\ ,:� 7KH GDWD LV LQSXW LQ WZR ZD\V�

�� �� ���� �� $Q ��GLJLW VKLIW UHJLVWHU LV FUHDWHG LQ ' DQG '��� :KHQ D NH\ LV SUHVVHG RQ
WKH KH[DGHFLPDONH\SDG� WKH FRUUHVSRQGLQJKH[DGHFLPDOGLJLW LV VKLIWHG LQWR
WKH OHDVW VLJQLILFDQW GLJLW RI '� 7KH RWKHU GLJLWV RI '� '�� DUH VKLIWHG OHIW DQG
WKH PRVW VLJQLILFDQW GLJLW RI '�� LV ORVW�

�� 7KH ELWV RI '�� DQG ELW � RI 2: LQGLFDWH NH\ LQSXW�:KHQ RQH RI WKH NH\V RQ
WKH NH\SDG �� WR )� LV EHLQJ SUHVVHG� WKH FRUUHVSRQGLQJ ELW LQ '�� ��� WR ���
DQG ELW � RI 2: DUH WXUQHG 21�

1RWH �� :KHQ RQH RI WKH NH\SDG NH\V LV EHLQJ SUHVVHG� LQSXW IURP WKH RWKHU NH\V LV
GLVDEOHG�

�� ,QSXW DQGRXWSXW ELWV QRW XVHGKHUH FDQ EH XVHGDV RUGLQDU\ LQSXW DQGRXWSXW
ELWV�

:LWK WKLV LQVWUXFWLRQ� RQH NH\ LQSXW LV UHDG LQ � WR �� F\FOHV� 0RUH WKDQ RQH F\FOH
LV UHTXLUHG EHFDXVH WKH 21 NH\V FDQ RQO\ EH GHWHUPLQHG DV WKH RXWSXWV DUH
WXUQHG 21 WR WHVW WKHP�

7KH KH[DGHFLPDO NH\ LQSXW GHYLFH PXVW EH FRQQHFWDEOH LQ D � [ � PDWUL[�

3UHFDXWLRQV ,�2 UHIUHVKLQJPXVW EH SHUIRUPHG IRU DOO ,�2 SRLQWVXVHGE\+.<����� HDFK WLPH LW
LV H[HFXWHG WR HQVXUH HIIHFWLYH RSHUDWLRQ� 7KH ,�2 5()5(6+ LQVWUXFWLRQ PXVW
WKXV EH XVHG ZLWK +.<����� ZKHQHYHU +.<����� LV XVHG LQ D VXEURXWLQH WR HQ�
VXUH WKDW WKH ,�2 SRLQWV DUH UHIUHVKHG HDFK H[HFXWLRQ� 5HIHU WR SDJH ��� IRU DQ
H[DPSOH RI WKLV W\SH RI SURJUDPPLQJ�

+.<����� ZLOO EH H[HFXWHG IURP WKH ILUVW F\FOH ZKHQHYHU SURJUDP H[HFXWLRQ LV
VWDUWHG� LQFOXGLQJ UHVWDUWV PDGH DIWHU SRZHU LQWHUUXSWLRQV�

'R QRW XVH +.<����� PRUH WKDQ WZLFH LQ WKH SURJUDP�

+.<����� FDQQRW EH XVHG IRU ,�2 8QLWV PRXQWHG WR 6ODYH 5DFNV�

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����
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+DUGZDUH 7KLV LQVWUXFWLRQ LQSXWV � GLJLWV LQ KH[DGHFLPDO IURP D KH[DGHFLPDO NH\ERDUG� ,W
XWLOL]HV � RXWSXW ELWV DQG � LQSXW ELWV� 3UHSDUH WKH KH[DGHFLPDO NH\ERDUG� DQG
FRQQHFW WKH � WR ) QXPHULF NH\ VZLWFKHV� DV VKRZQ EHORZ� WR LQSXW SRLQWV �
WKURXJK � DQG RXWSXW SRLQWV � WKURXJK �� 2XWSXW SRLQW � ZLOO EH WXUQHG 21 ZKLOH
DQ\ NH\ LV EHLQJ SUHVVHG� EXW WKHUH LV QR QHHG WR FRQQHFW LW XQOHVV UHTXLUHG E\
WKH DSSOLFDWLRQ�
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,QSXW 8QLW

2XWSXW 8QLW

7KH LQSXWV FRQQHFWHG WR WKH LQSXW WHUPLQDOVPXVW EH RQ D '& ,QSXW 8QLW ZLWK � RU
PRUH LQSXW SRLQWV DQG WKH RXWSXWV FRQQHFWHG WR WKH RXWSXW WHUPLQDOV PXVW EH
IURP D 7UDQVLVWRU 2XWSXW 8QLW ZLWK � SRLQWV RU PRUH�

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����
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8VLQJ WKH ,QVWUXFWLRQ ,I WKH LQSXWZRUG IRU FRQQHFWLQJ WKH KH[DGHFLPDONH\ERDUG LV VSHFLILHGDW ZRUG $�
DQG WKH RXWSXWZRUG LV VSHFLILHGDW ZRUG %� WKHQ RSHUDWLRQZLOO SURFHHG DV VKRZQ
EHORZ ZKHQ WKH SURJUDP LV H[HFXWHG�

����
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2QFH SHU �� F\FOHV

���NH\ VHOHFWLRQ
FRQWURO VLJQDOV

6WDWXV RI �� NH\V

7XUQ 21 IODJV FRUUH�
VSRQGLQJ WR LQSXW
NH\V �7KH IODJV UH�
PDLQ 21 XQWLO WKH
QH[W LQSXW��

21 IRU D���F\FOH
SHULRG LI D NH\ LV
SUHVVHG�

�

)ODJV (5� 7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

' DQG '�� DUH QRW LQ WKH VDPH GDWD DUHD�

65 ������ 21 ZKLOH +.<����� LV EHLQJ H[HFXWHG�

([DPSOH 7KLV H[DPSOH VKRZV D SURJUDP IRU LQSXWWLQJ QXPEHUV IURP D KH[DGHFLPDO NH\�
ERDUG� $VVXPH WKDW WKH KH[DGHFLPDO NH\ERDUG LV FRQQHFWHG WR ,5 ��� �LQSXW�
DQG ,5 ��� �RXWSXW��

+.<�����

���

���

'0����

#;)(5�����

�����

'0����

'0����

�����

����� �$OZD\V 21�

7KH KH[DGHFLPDO NH\ LQIRUPDWLRQ WKDW LV LQSXW WR ,5 ��� E\ +.<����� LV FRQ�
YHUWHG WR KH[DGHFLPDO DQG VWRUHG LQ ZRUGV '0���� DQG '0�����

,5 ����� LV XVHGDVDQ ´(17(5NH\�µ DQGZKHQ ,5 ����� WXUQV21� WKHQXPEHUV
VWRUHG LQ '0 ���� DQG '0 ���� DUH WUDQVIHUUHG WR '0 ���� DQG '0 �����

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����
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2:� 2XWSXW ZRUG

,5� 65� $5� '0� (0� +5� /5

,:� ,QSXW ZRUG

,5� 65� $5� '0� (0� +5� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

075�����

,:

2:

'
'� )LUVW GHVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� /5

/LPLWDWLRQV ' DQG '�� PXVW EH LQ WKH VDPH GDWD DUHD�
075����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

2YHUYLHZ :KHQ WKH H[HFXWLRQFRQGLWLRQ LV2))�075����� LV QRW H[HFXWHG�:KHQ WKH H[H�
FXWLRQ FRQGLWLRQ LV 21� 075����� LQSXWV GDWD IURP DQ � � � PDWUL[ DQG UHFRUGV
WKDW GDWD LQ ' WR '��� 'DWD IRU DOO �� SRLQWV LQ WKH PDWUL[ ZLOO EH UHFRUGHG HYHQ
ZKHQ IHZHU WKDQ �� NH\V DUH FRQQHFWHG�

� � � � � � � �

� � �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� ��

2: ELWV �� WR ��
�IRU 2XWSXW 8QLW
RXWSXWV �� WR ���

,: ELWV �� WR ��
�IRU ,QSXW 8QLW LQSXWV �� WR ���

%LW �� LV WXUQHG 21 WR LQGL�
FDWH WKDW WKH HQWLUH PDWUL[
KDV EHHQ UHDG� .H\ LQSXW GDWD LV ZULWWHQ

WR ' WKURXJK '�� �VHH
WDEOH EHORZ��
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$ VHOHFWLRQ VLJQDO LV RXWSXW WR 2: ELWV �� WR �� FRQVHFXWLYHO\ IRU � F\FOHV� 2QO\
RQH RXWSXW ELW ZLOO EH WXUQHG RQ DW D WLPH� %LW �� RI 2: LV WXUQHG 21 IRU � F\FOHV
DIWHU �� WR LQGLFDWH ZKHQ HDFK URXQG RI UHDGLQJ WKH PDWUL[ KDV EHHQ FRPSOHWHG�
:KHQ RQH RI WKH �� NH\V LV SUHVVHG� DQ LQSXW ZLOO EH UHFHLYHG DW RQH RI WKH LQSXW
ELWV� 7KH NH\ WKDW ZDV SUHVVHG LV LGHQWLILHG E\ FRPSDULQJ WKH RXWSXW ELW WR ZKLFK
WKH VLJQDO ZDV RXWSXW DQG LQSXW ELW DW ZKLFK LW ZDV UHFHLYHG�
:KHQ DQ NH\ LQSXW LV GHWHFWHG� WKH FRUUHVSRQGLQJ ELW LQ ' WKURXJK '�� LV WXUQHG
21� 7KH IROORZLQJ WDEOH VKRZV WKH FRUUHVSRQGHQFH EHWZHHQ NH\V DQG ELWV LQ '
WKURXJK '���

:RUG %LWV &RUUHVSRQGLQJ .H\V
' �� WR �� � WR ��
'�� �� WR�� �� WR ��
'�� �� WR �� �� WR ��
'�� �� WR �� �� WR ��

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����
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+DUGZDUH 7KLV LQVWUXFWLRQ LQSXWV XS WR �� VLJQDOV IURP DQ � [ � PDWUL[ XVLQJ � LQSXW SRLQWV
DQG� RXWSXW SRLQWV�$Q\ � [ �PDWUL[ FDQ EH XVHG� 7KH LQSXWVPXVW EH FRQQHFWHG
WKURXJKD'& ,QSXW8QLWZLWK � RUPRUH SRLQWVDQG WKH RXWSXWVPXVW EH FRQQHFWHG
WKURXJK D 7UDQVLVWRU 2XWSXW 8QLW ZLWK � RU PRUH SRLQWV� 7KH EDVLF ZLULQJ DQG WLP�
LQJ GLDJUDPV IRU 075����� DUH VKRZQ EHORZ�

:LULQJ

�WK URZ

�WK URZ

�VW URZ

,' ��� ,�2 8QLW

%�%�%�%�%�%�%�%�%�%�

$�$�$�$�$�$�$�$�$�$�

$�$�$�$�$�$�$�$�$�

7LPLQJ 'LDJUDP

0DWUL[ VHOHFW VLJQDO

0DWUL[ VWDWXV

%LWV LQGLFDWLQJ
LQSXW VWDWXV

2QH�URXQG )ODJ �ELW
�� RI RXWSXW ZRUG�

(DFK URXQG FRPSOHWHG LQ �� H[HFXWLRQV
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3UHFDXWLRQV 7KH �� NH\V FDQ EH GLYLGHG LQWR � URZV �LQFOXGLQJD URZ IRU 2: ELW ��� ZKLFK DUH
VFDQQHG FRQVHFXWLYHO\� 6LQFH HDFK URZ LV VFDQQHG IRU � F\FOHV� D GHOD\ RI XS WR
�� F\FOHV FDQ RFFXU EHIRUH D JLYHQ URZ RI NH\V LV VFDQQHG IRU LQSXWV�

,�2 UHIUHVKLQJPXVW EH SHUIRUPHG IRU DOO ,�2 SRLQWV XVHG E\ 075����� HDFK WLPH
LW LV H[HFXWHG WR HQVXUH HIIHFWLYH RSHUDWLRQ� 7KH ,�2 5()5(6+ LQVWUXFWLRQPXVW
WKXV EH XVHG ZLWK 075����� ZKHQHYHU 075����� LV XVHG LQ D VXEURXWLQH WR HQ�
VXUH WKDW WKH ,�2 SRLQWV DUH UHIUHVKHG HDFK H[HFXWLRQ�

075����� ZLOO EH H[HFXWHG IURP WKH ILUVW F\FOH ZKHQHYHU SURJUDP H[HFXWLRQ LV
VWDUWHG� LQFOXGLQJ UHVWDUWV PDGH DIWHU SRZHU LQWHUUXSWLRQV�

65 ������ ZKLFK LV WXUQHG RQ ZKLOH 075����� LV EHLQJ H[HFXWHG� LV UHVHW LQ DQ
LQWHUORFNHG SURJUDP VHFWLRQ DQG 075����� LV QRW H[HFXWHG LQ DQ LQWHUORFNHG
SURJUDP VHFWLRQ�

'R QRW XVH 075����� PRUH WKDQ WZLFH LQ WKH SURJUDP�

075����� FDQQRW EH XVHG IRU ,�2 8QLWV PRXQWHG WR 6ODYH 5DFNV�

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����



���

([DPSOH 7KH IROORZLQJ H[DPSOHV VKRZV SURJUDPPLQJ075����� LQ D VFKHGXOHG VXEURX�
WLQH� ZKHUH ,25)����� LV SURJUDPPHG WR HQVXUH WKDW WKH ,�2 ZRUGV XVHG E\
075����� DUH UHIUHVKHG HDFK WLPH 075����� LV H[HFXWHG�

,17�����

���

���

� ����

,17�����

���

���

� ����

6%1����� ��

075�����

6

'�

'�

,25)�����

'�

'�

5(7�����

(1'�����

�����

�����

)ODJV (5� 7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

������ 65 ����� LV 21 ZKLOH 075����� LV EHLQJ H[HFXWHG�

������ ��6(*0(17 ',63/$< 287387 ï �6(*�����

6� )LUVW VRXUFH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV 2SHUDQG 'DWD $UHDV

�6(*�����

6

2

&
&� &RQWURO GDWD

��� WR ���

2� 2XWSXW ZRUG

,5� 65� $5� '0� (0� +5� /5

/LPLWDWLRQV 6 DQG 6�� PXVW EH LQ WKH VDPH GDWD DUHD�
'0 ���� WR '0���� FDQ EH XVHG IRU 2�
'R QRW VHW & WR YDOXHV RWKHU WKDQ ��� WR ����
�6(*����� LV DQ H[SDQVLRQ LQVWUXFWLRQ� $ 3HULSKHUDO 'HYLFH FDQ EH XVHG WR UH�
DVVLJQ IXQFWLRQ FRGH ��� WR DQRWKHU H[SDQVLRQ LQVWUXFWLRQ�

2YHUYLHZ :KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� �6(*����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQFRQGLWLRQ LV21� �6(*����� UHDGV WKH VRXUFHGDWD �HLWKHU � RU ��GLJLW��
FRQYHUWV LW WR ��VHJPHQW GLVSOD\ GDWD� DQG RXWSXWV WKDW GDWD WR WKH ��VHJPHQW
GLVSOD\ FRQQHFWHG WR WKH RXWSXW LQGLFDWHG E\ 2�

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����



���

7KH YDOXH RI & LQGLFDWHV WKH QXPEHU RI GLJLWV RI VRXUFH GDWD DQG WKH ORJLF IRU WKH
,QSXW DQG 2XWSXW 8QLWV� DV VKRZQ LQ WKH IROORZLQJ WDEOH�

6RXUFH GDWD 'LVSOD\·V GDWD LQSXW ORJLF 'LVSOD\·V ODWFK LQSXW ORJLF &
� GLJLWV �6� 6DPH DV 2XWSXW 8QLW 6DPH DV 2XWSXW 8QLW ���J � � S

'LIIHUHQW IURP 2XWSXW 8QLW ���
'LIIHUHQW IURP 2XWSXW 8QLW 6DPH DV 2XWSXW 8QLW ���S

'LIIHUHQW IURP 2XWSXW 8QLW ���
� GLJLWV
�6 6 ��

6DPH DV 2XWSXW 8QLW 6DPH DV 2XWSXW 8QLW ���J
�6� 6���

S
'LIIHUHQW IURP 2XWSXW 8QLW ���

'LIIHUHQW IURP 2XWSXW 8QLW 6DPH DV 2XWSXW 8QLW ���S
'LIIHUHQW IURP 2XWSXW 8QLW ���

,I WKHUH DUH � GLJLWV RI VRXUFH GDWD� WKH\ DUH SODFHG LQ 6 DQG 6��� ZLWK WKH PRVW
VLJQLILFDQW GLJLWV SODFHG LQ 6��� ,I WKHUH DUH � GLJLWV RI VRXUFH GDWD� WKH\ DUH
SODFHG LQ 6�
�6(*����� GLVSOD\V WKH � RU ��GLJLW GDWD LQ �� F\FOHV� DQG WKHQ VWDUWV RYHU DQG
FRQWLQXHV GLVSOD\LQJ WKH GDWD�
7KH ��VHJPHQW GLVSOD\PXVW SURYLGH IRXU GDWD OLQHV DQG RQH ODWFK VLJQDO OLQH IRU
HDFK GLVSOD\ GLJLW�

1RWH �� &RQVLGHU WKH F\FOH WLPH DQG WKH FKDUDFWHULVWLFV RI WKH ��VHJPHQW GLVSOD\
ZKHQ GHVLJQLQJ WKH V\VWHP�

�� 2XWSXW ELWV QRW XVHG KHUH FDQ EH XVHG DV RUGLQDU\ RXWSXW ELWV�

3UHFDXWLRQV ,�2 UHIUHVKLQJPXVW EH SHUIRUPHG IRU DOO ,�2 SRLQWVXVHGE\ �6(*����� HDFK WLPH
LW LV H[HFXWHG WR HQVXUH HIIHFWLYH RSHUDWLRQ� 7KH ,�2 5()5(6+ LQVWUXFWLRQPXVW
WKXV EH XVHG ZLWK �6(*����� ZKHQHYHU �6(*����� LV XVHG LQ D VXEURXWLQH WR
HQVXUH WKDW WKH ,�2SRLQWVDUH UHIUHVKHGHDFKH[HFXWLRQ�5HIHU WR SDJH��� IRU DQ
H[DPSOH RI WKLV W\SH RI SURJUDPPLQJ�
�6(*����� ZLOO EH H[HFXWHG IURP WKH ILUVW F\FOH ZKHQHYHU SURJUDP H[HFXWLRQ LV
VWDUWHG� LQFOXGLQJ UHVWDUWV PDGH DIWHU SRZHU LQWHUUXSWLRQV�
'R QRW XVH �6(*����� PRUH WKDQ WZLFH LQ WKH SURJUDP�
�6(*����� FDQQRW EH XVHG IRU ,�2 8QLWV PRXQWHG WR 6ODYH 5DFNV�

+DUGZDUH 7KLV LQVWUXFWLRQ RXWSXWVZRUG GDWD WR D ��VHJPHQW GLVSOD\� ,W XWLOL]HV HLWKHU � RXW�
SXW ELWV IRU � GLJLWV RU �� RXWSXW ELWV IRU � GLJLWV� 7KH ��VHJPHQW GLVSOD\ LV FRQ�
QHFWHG WR DQ 2XWSXW 8QLW DV VKRZQ LQ WKH GLDJUDP EHORZ� )RU ��GLJLW GLVSOD\� WKH
GDWD RXWSXWV �'� WR '�� DUH FRQQHFWHG WR RXWSXW SRLQWV � WKURXJK � �DOORFDWHG
ZRUG 2�� DQG ODWFK RXWSXWV �&6� WR &6�� DUH FRQQHFWHG WR RXWSXW SRLQWV �
WKURXJK �� 2XWSXW SRLQW �� �IRU ��GLJLW GLVSOD\� RU RXWSXW SRLQW � �IRU ��GLJLW GLV�

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����
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SOD\� ZLOO EH WXUQHG21ZKHQ RQH URXQG RI GDWD LV GLVSOD\HG�EXW WKHUH LV QR QHHG
WR FRQQHFW WKHP XQOHVV UHTXLUHG E\ WKH DSSOLFDWLRQ�
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7KH RXWSXWVPXVW EH FRQQHFWHG IURP DQ2XWSXW8QLW ZLWK � RUPRUH RXWSXW SRLQWV
IRU IRXU GLJLWV RU �� RU PRUH RXWSXW SRLQWV IRU HLJKW GLJLWV� %DVLF 2XWSXW� 6SHFLDO
,�2� RU +LJK�GHQVLW\ 2XWSXW 8QLWV FDQ EH XVHG�

1RWH �� 2XWSXW 8QLW RXWSXWV QRUPDOO\ HPSOR\ QHJDWLYH ORJLF� �2QO\ WKH 313 RXWSXW
W\SH HPSOR\V SRVLWLYH ORJLF��

�� 7KH ��VHJPHQW GLVSOD\ PD\ UHTXLUH HLWKHU SRVLWLYH RU QHJDWLYH ORJLF� GH�
SHQGLQJ RQ WKH PRGHO�

�� 7KH ��VHJPHQW GLVSOD\PXVW KDYH � GDWD VLJQDO OLQHV DQG � ODWFK VLJQDO OLQH
IRU HDFK GLJLW�

8VLQJ WKH ,QVWUXFWLRQ ,I WKH ILUVW ZRUG KROGLQJ WKH GDWD WR EH GLVSOD\HG LV VSHFLILHG DW 6� DQG WKH RXWSXW
ZRUG LV VSHFLILHG DW 2� DQG WKH 69 WDNHQ IURP WKH WDEOH EHORZ LV VSHFLILHG DW &�
WKHQ RSHUDWLRQ ZLOO SURFHHG DV VKRZQ EHORZ ZKHQ WKH SURJUDP LV H[HFXWHG� ,I
RQO\ IRXU GLJLWV DUH GLVSOD\HG� WKHQ RQO\ ZRUG 6 ZLOO EH XVHG�
'DWD 6WRUDJH )RUPDW

/HIWPRVW � GLJLWV 5LJKWPRVW � GLJLWV

6�� 6

$GYDQFHG ,�2 ,QVWUXFWLRQV 6HFWLRQ ����



���

7LPLQJ 7KH WLPLQJRI GDWDRXWSXW LV VKRZQ LQ WKH IROORZLQJ WDEOH� ´2µ LV WKH ILUVW ZRUG KROG�
LQJ GLVSOD\ GDWD DQG ´&µ LV WKH RXWSXW ZRUG�

)XQFWLRQ %LW�V� LQ 2 2XWSXW VWDWXV �'DWD DQG ODWFK ORJLF GHSHQGV RQ &�
�� GLJLWV�
� EORFN�

�� GLJLWV�
� EORFNV�

S � J S �

/DWFK RXWSXW �

/DWFK RXWSXW �

2QH 5RXQG )ODJ

/DWFK RXWSXW �

/DWFK RXWSXW �

'DWD RXWSXW

��

��

��

��

��

�� WR ��

��

��

��

��

��

�� WR ��
�� WR �� ��� ��� ��� ���

� � � � � � � � � � �� �� ��

1RWH � WR �� 'DWD RXWSXW IRU ZRUG 6
� WR ��'DWD RXWSXW IRUZRUG6��

�� F\FOHV UHTXLUHG WR FRPSOHWH RQH URXQG

$SSOLFDWLRQ ([DPSOH 7KLV H[DPSOH VKRZV D SURJUDP IRU GLVSOD\LQJ ��GLJLW %&' QXPEHUV DW D ��VHJ�
PHQW /(' GLVSOD\� $VVXPH WKDW WKH ��VHJPHQW GLVSOD\ LV FRQQHFWHG WR RXWSXW
ZRUG ,5 ���� $OVR DVVXPH WKDW WKH 2XWSXW 8QLW LV XVLQJ QHJDWLYH ORJLF� DQG WKDW
WKH ��VHJPHQW GLVSOD\ ORJLF LV DOVR QHJDWLYH IRU GDWD VLJQDOV DQG ODWFK VLJQDOV�

�6(*�����

'0����

���

���

����� �$OZD\V 21�

7KH ��GLJLW %&' GDWD LQ '0 ���� �ULJKWPRVW � GLJLWV� DQG '0 ���� �OHIWPRVW �
GLJLWV� DUH DOZD\V GLVSOD\HG E\ PHDQV RI �6(*������ :KHQ WKH FRQWHQWV RI
'0 ���� DQG '0 ���� FKDQJH� WKH GLVSOD\ ZLOO DOVR FKDQJH�

)ODJV (5� 6 DQG 6�� DUH QRW LQ WKH VDPH GDWD DUHD� �:KHQ VHW WR GLVSOD\ ��GLJLW
GDWD��

7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

7KHUH LV DQ HUURU LQ RSHUDQG VHWWLQJV�

������ 65 ����� ZLOO EH 21 ZKLOH �6(*����� LV EHLQJ H[HFXWHG�

���� 6SHFLDO ,�2 8QLW ,QVWUXFWLRQV
7KH 6SHFLDO ,�2 8QLW LQVWUXFWLRQV DUH XVHG WR WUDQVIHU GDWD WR DQG IURP WKH
PHPRU\ RI WKH VSHFLILHG 6SHFLDO ,�2 8QLW�

6SHFLDO ,�2 8QLW ,QVWUXFWLRQV 6HFWLRQ ����



���

������ 63(&,$/ ,�2 81,7 5($' ï ,25'�����

&� &RQWURO FRGH

,5� 65� $5� '0� (0� +5� 7&� /5� �

6� 6RXUFH LQIRUPDWLRQ

,5� 65� $5� '0� (0� +5� 7&� /5� �

2SHUDQG 'DWD $UHDV

'� )LUVW GHVWLQDWLRQ ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV

,25'�����

&

6

'

#,25'�����

&

6

'

/LPLWDWLRQV 2QO\ 6SHFLDO ,�2 8QLWV PRXQWHG WR WKH 3&·V &38 5DFN RU ([SDQVLRQ ,�2 5DFNV
FDQ EH VSHFLILHG�
7KH ODVW WKUHH GLJLWV RI 6 PXVW EH %&' �IURP ��� WR �����

:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� ,25'����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� ,25'����� WUDQVIHUV GDWD IURP WKH VSHFLILHG 6SHFLDO
,�2 8QLW·V PHPRU\ WR ZRUGV EHJLQQLQJ DW '� 7KH VRXUFH LQIRUPDWLRQ SURYLGHV WKH
QRGH QXPEHU RI WKH 6SHFLDO ,�2 8QLW DQG WKH QXPEHU RI ZRUGV WR EH UHDG� DV
VKRZQ LQ WKH IROORZLQJ GLDJUDP�

6�

'LJLWV � WR �� 1XPEHU RI ZRUGV WR UHDG ���� WR ����

'LJLW �� 1RGH QXPEHU RI WKH 6SHFLDO ,�2 8QLW �� WR )�

7KH FRQWURO FRGH �&� GHSHQGV RQ WKH 6SHFLDO ,�2 8QLW EHLQJ VSHFLILHG� 5HIHU WR
WKH 8QLW·V 2SHUDWLQJ 0DQXDO IRU GHWDLOV�

([DPSOH :KHQ ,5 ����� JRHV IURP 2)) WR 21� WKH IROORZLQJ LQVWUXFWLRQ WUDQVIHUV ���
ZRUGV IURP WKH PHPRU\ DUHD RI 6SHFLDO ,�2 8QLW QXPEHU � WR '0 ���� WKURXJK
'0 �����

,25'�����

&

�����

'0 ����

����� $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� #,25'�����

&

�����

'0 ����

)ODJV (5� 7KH ODVW WKUHH GLJLWV RI 6 �QXPEHU RI ZRUGV VSHFLILHU� LVQ·W %&' RU LVQ·W
ZLWKLQ WKH UDQJH RI ��� WKURXJK ����
7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�
7KH VRXUFH 8QLW·V XQLW QXPEHU LVQ·W � WR ) RU LW LV PRXQWHG RQ D 6ODYH
5DFN�
$ 6SHFLDO ,�2 8QLW WKDW LVQ·W FRPSDWLEOH ZLWK ,25'����� ZDV VSHFLILHG�
7KH LQVWUXFWLRQ ZDVQ·W FRPSOHWHG QRUPDOO\�
$Q HUURU KDV RFFXUUHG LQ WKH VSHFLILHG 8QLW RU WKHUH ZDV D YHULILFDWLRQ
HUURU ZLWK WKH VSHFLILHG 8QLW�
$ KDQGVKDNH HUURU RFFXUUHG�
7KH UHFHLYHG GDWD RYHUIORZV D GDWD DUHD ERXQGDU\�

(4� 21 ZKHQ WKH GDWD ZDV UHDG VXFFHVVIXOO\� RWKHUZLVH 2))�

'HVFULSWLRQ

6SHFLDO ,�2 8QLW ,QVWUXFWLRQV 6HFWLRQ ����
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������ 63(&,$/ ,�2 81,7 :5,7( ï ,2:5�����

&� &RQWURO FRGH

,5� 65� $5� '0� (0� +5� 7&� /5� �

'� 'HVWLQDWLRQ LQIRUPDWLRQ

,5� 65� $5� '0� (0� +5� 7&� /5� �

2SHUDQG 'DWD $UHDV

6� )LUVW VRXUFH ZRUG

,5� 65� $5� '0� (0� +5� 7&� /5

/DGGHU 6\PEROV

,2:5�����

&

6

'

#,2:5�����

&

6

'

/LPLWDWLRQV 2QO\ 6SHFLDO ,�2 8QLWV PRXQWHG WR WKH 3&·V &38 5DFN RU ([SDQVLRQ ,�2 5DFNV
FDQ EH VSHFLILHG�

7KH ODVW WKUHH GLJLWV RI ' PXVW EH %&' �IURP ��� WR �����

:KHQ WKH H[HFXWLRQ FRQGLWLRQ LV 2))� ,2:5����� LV QRW H[HFXWHG� :KHQ WKH
H[HFXWLRQ FRQGLWLRQ LV 21� ,2:5����� WUDQVIHUV GDWD IURP WKH ZRUGV EHJLQQLQJ
DW ' WR WKH VSHFLILHG6SHFLDO ,�2 8QLW·V PHPRU\� 7KH GHVWLQDWLRQ LQIRUPDWLRQ SUR�
YLGHV WKH QRGH QXPEHU RI WKH 6SHFLDO ,�2 8QLW DQG WKH QXPEHU RI ZRUGV WR EH
ZULWWHQ� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

'�

'LJLWV � WR �� 1XPEHU RI ZRUGV WR ZULWH ���� WR ����

'LJLW �� 1RGH QXPEHU RI WKH 6SHFLDO ,�2 8QLW �� WR )�

7KH FRQWURO FRGH �&� GHSHQGV RQ WKH 6SHFLDO ,�2 8QLW EHLQJ VSHFLILHG� 5HIHU WR
WKH 8QLW·V 2SHUDWLQJ 0DQXDO IRU GHWDLOV�

8VH WKH6SHFLDO ,�28QLW·V ´5HDG ,QVWUXFWLRQ([HFXWLRQ(QDEOHG%LWµ DV DQH[HFX�
WLRQ FRQGLWLRQ IRU ,2:5������ 7KLV %LW LV LQ WKH8QLW·V 6SHFLDO ,�28QLW $UHD�:KHQ
H[HFXWLRQ RI WKH LQVWUXFWLRQ LVQ·W HQDEOHG� KDQGVKDNLQJ ZLOO EH SHUIRUPHG ZKHQ
H[HFXWLRQ LV DWWHPSWHG� WKH (5 DQG (4 IODJV ZLOO ERWK EH WXUQHG 2))� DQG QR
HUURUV �VXFK DV WKH 6SHFLDO ,�2 8QLW (UURU� ZLOO RFFXU�

7KH ILUVW VRXUFH ZRUG DQG WKH QXPEHU RI ZRUGV WR EH WUDQVIHUUHG DUH FKHFNHG
ZKHQ WKH LQVWUXFWLRQ LV H[HFXWHG� ,I HLWKHU VHWWLQJ LV LQFRUUHFW� WKH (5 IODJ ZLOO EH
WXUQHG 21 DQG KDQGVKDNLQJ ZRQ·W EH SHUIRUPHG�

:KHQ DQ ,�2 %XV (UURU RFFXUV GXULQJ KDQGVKDNLQJ� SURFHVVLQJ ZLOO EH LQWHU�
UXSWHG DQG WKH LQWHUSUHWHU ZLOO EH FXW RII LPPHGLDWHO\�

$Q )$/ �% ,QWHUUXSW 6XEURXWLQH (UURU ZLOO RFFXU �FDXVLQJ 65 ����� DQG WKH (5
)ODJ WR EH WXUQHG 21� LI WKH LQWHUUXSW UHVSRQVH LV VHW WR ´+LJK�VSHHG5HVSRQVHµ
LQ WKH3&6HWXSDQG ,2:5����� LV H[HFXWHG LQ DQ LQWHUUXSW SURJUDP WRZULWH GDWD
WR D 6SHFLDO ,�2 8QLW IRU ZKLFK 6FDQ 5HIUHVKLQJ LV HQDEOHG� 7KLV HUURU ZLOO DOVR
RFFXU LI WKH LQWHUUXSW UHVSRQVH LV VHW WR ´+LJK�VSHHG5HVSRQVHµ DQG ,2:5�����
LV H[HFXWHG LQ WKHPDLQ SURJUDP WR ZULWH GDWD WR D 6SHFLDO ,�2 8QLW LQ ZKLFK 6FDQ
5HIUHVKLQJ LV GLVDEOHG�

,I WKH GDWD LVQ·W ZULWWHQ WR WKH GHVWLQDWLRQ 8QLW VXFFHVVIXOO\� ERWK WKH (4 DQG (5
IODJV �65 ����� DQG 65 ������ ZLOO EH WXUQHG2)) DQG D UHFHSWLRQ HUURU ZLOO EH
WUDQVPLWWHG IURP WKH 8QLW�

'HVFULSWLRQ

6SHFLDO ,�2 8QLW ,QVWUXFWLRQV 6HFWLRQ ����



���

([DPSOH :KHQ ,5 ����� JRHV IURP 2)) WR 21� WKH IROORZLQJ LQVWUXFWLRQ ZULWHV WKH FRQ�
WHQWV RI WKH �� ZRUGV IURP '0 ���� WKURXJK '0 ���� WR WKH PHPRU\ DUHD RI
6SHFLDO ,�2 8QLW QXPEHU ��

,2:5�����

&

'0 ����

�����

����� $GGUHVV ,QVWUXFWLRQ 2SHUDQGV

����� /' �����

����� #,2:5�����

&

'0 ����

�����

)ODJV (5� 7KH ODVW WKUHH GLJLWV RI ' �QXPEHU RI ZRUGV VSHFLILHU� LVQ·W %&' RU LVQ·W
ZLWKLQ WKH UDQJH RI ��� WKURXJK ����

7KH FRQWHQW RI DZRUG FRQWDLQLQJDQ LQGLUHFW'0�(0 DGGUHVV LV QRW %&'
RU WKH '0�(0 DUHD ERXQGDU\ KDV EHHQ H[FHHGHG�

7KH GHVWLQDWLRQ8QLW·V XQLW QXPEHU LVQ·W � WR ) RU LW LVPRXQWHGRQ D6ODYH
5DFN�

$ 6SHFLDO ,�2 8QLW WKDW LVQ·W FRPSDWLEOH ZLWK ,2:5����� ZDV VSHFLILHG�

7KH LQVWUXFWLRQ ZDVQ·W FRPSOHWHG QRUPDOO\�

$Q HUURU KDV RFFXUUHG LQ WKH VSHFLILHG 8QLW RU WKHUH ZDV D YHULILFDWLRQ
HUURU ZLWK WKH VSHFLILHG 8QLW�

$ KDQGVKDNH HUURU RFFXUUHG�

7KH ZRUG UDQJH ZDV H[FHHGHG LQ WKH GHVWLQDWLRQ 8QLW�

(4� 21 ZKHQ WKH GDWD ZDV ZULWWHQ VXFFHVVIXOO\� RWKHUZLVH 2))�

6SHFLDO ,�2 8QLW ,QVWUXFWLRQV 6HFWLRQ ����



���

6(&7,21 �
3URJUDP ([HFXWLRQ 7LPLQJ

7KH WLPLQJ RI YDULRXV RSHUDWLRQV PXVW EH FRQVLGHUHG ERWK ZKHQ ZULWLQJ DQG GHEXJJLQJ D SURJUDP� 7KH WLPH UHTXLUHG WR H[�
HFXWH WKH SURJUDPDQGSHUIRUPRWKHU&388QLW RSHUDWLRQV LV LPSRUWDQW� DV LV WKH WLPLQJRI HDFK VLJQDO FRPLQJ LQWR DQG OHDYLQJ
WKH 3& LQ RUGHU WR DFKLHYH WKH GHVLUHG FRQWURO DFWLRQ DW WKH ULJKW WLPH� 7KLV VHFWLRQ H[SODLQV WKH F\FOH DQG VKRZV KRZ WR FDOFX�
ODWH WKH F\FOH WLPH DQG ,�2 UHVSRQVH WLPHV�

��� &\FOH 7LPH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &DOFXODWLQJ &\FOH 7LPH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 3& ZLWK ,�2 8QLWV 2QO\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3& ZLWK +RVW /LQN DQG 5HPRWH ,�2 0DVWHU 8QLWV ���� � � � � � � � � � � � � � � � � � � � � � � �

��� ,QVWUXFWLRQ ([HFXWLRQ 7LPHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,�2 5HVSRQVH 7LPH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� %DVLF 6\VWHPV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HPRWH ,�2 6\VWHPV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� +RVW /LQN 6\VWHPV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3& /LQN 6\VWHPV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2QH�WR�RQH /LQN ,�2 5HVSRQVH 7LPH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWHUUXSW 5HVSRQVH 7LPHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

��� &\FOH 7LPH
7R DLG LQ3& RSHUDWLRQ� WKH DYHUDJH�PD[LPXP� DQGPLQLPXPF\FOH WLPHV FDQ EH
GLVSOD\HG RQ WKH 3URJUDPPLQJ &RQVROH RU DQ\ RWKHU 3URJUDPPLQJ 'HYLFH DQG
WKH PD[LPXP F\FOH WLPH DQG FXUUHQW F\FOH WLPH YDOXHV DUH KHOG LQ $5 �� DQG
$5 ��� 8QGHUVWDQGLQJ WKH RSHUDWLRQV WKDW RFFXU GXULQJ WKH F\FOH DQG WKH HOH�
PHQWV WKDW DIIHFW F\FOH WLPH LV� KRZHYHU� HVVHQWLDO WR HIIHFWLYH SURJUDPPLQJ DQG
3& RSHUDWLRQV�
7KH PDMRU IDFWRUV LQ GHWHUPLQLQJ SURJUDP WLPLQJ DUH WKH F\FOH WLPH DQG WKH ,�2
UHVSRQVH WLPH� 2QH UXQ WKURXJK DOO UHTXLUHG &38 8QLW RSHUDWLRQV LV FDOOHG D
F\FOH� WKH WLPH UHTXLUHG IRU HDFK F\FOH LV FDOOHG WKH F\FOH WLPH�
7KH RYHUDOO IORZ RI WKH &388QLW RSHUDWLRQ LV DV VKRZQ LQ WKH IROORZLQJ IORZFKDUW�

&\FOH 7LPH 6HFWLRQ ���



���

)ORZFKDUW RI &38 8QLW 2SHUDWLRQ

6HUYLFHV &RPPXQLFDWLRQV
%RDUG

<(6

12

12

3RZHU DSSOLFDWLRQ

&OHDUV ,5 DUHD DQG
UHVHWV DOO WLPHUV

&KHFNV ,�2 8QLW FRQQHFWLRQV

5HVHWV ZDWFKGRJ WLPHU

&KHFNV KDUGZDUH DQG
3URJUDP 0HPRU\

&KHFN 2."

6HUYLFHV +RVW /LQN

$/$50�(5525

6HWV HUURU IODJV DQG WXUQV
21 RU IODVKHV LQGLFDWRU

([HFXWHV XVHU SURJUDP

5HVHWV ZDWFKGRJ WLPHU

5HIUHVKHV LQSXW ELWV
DQG RXWSXW VLJQDOV

$/$50
�)ODVKLQJ�

(5525
�6ROLG 21�

6HUYLFHV 3HULSKHUDO 'HYLFHV

5HVHWV ZDWFKGRJ WLPHU DQG
SURJUDP DGGUHVV FRXQWHU

(QG RI SURJUDP"

<(6

0LQLPXP
F\FOH WLPH" 12

<(6
5HVHWV ZDWFKGRJ WLPHU DQG ZDLWV
XQWLO WKH VHW F\FOH WLPH KDV HODSVHG

&DOFXODWHV F\FOH WLPH

6HUYLFHV 6<60$& /,1. DQG
6<60$& 1(7 /LQN 8QLWV

,QLWLDOL]DWLRQ
RQ SRZHU�XS

2YHUVHHLQJ
SURFHVVHV

3URJUDP
H[HFXWLRQ

&\FOH WLPH
FDOFXODWLRQ

,�2
UHIUHVKLQJ

+RVW /LQN 8QLW
VHUYLFLQJ

3HULSKHUDO
GHYLFH
VHUYLFLQJ

6<60$& /,1.
DQG 6<60$&
1(7 /LQN 8QLW
VHUYLFLQJ

3&
F\FOH
WLPH

6HUYLFHV 56����& SRUW 56����& SRUW
VHUYLFLQJ

1RWH $ PLQLPXP F\FOH
WLPH FDQ EH VHW
HLWKHU LQ'0����
RI WKH 3& 6HWXS
RU E\ H[HFXWLQJ
6&$1������

6HUYLFHV &RP�
PXQLFDWLRQV
%RDUG

&\FOH 7LPH 6HFWLRQ ���



���

7KH ILUVW WKUHH RSHUDWLRQV LPPHGLDWHO\ DIWHU SRZHU DSSOLFDWLRQ DUH SHUIRUPHG
RQO\ RQFH HDFK WLPH WKH 3& LV WXUQHG RQ� 7KH UHVW RI WKH RSHUDWLRQV DUH SHU�
IRUPHG LQ F\FOLF IDVKLRQ�

7KH F\FOH WLPH LV WKH WLPH WKDW LV UHTXLUHG IRU WKH &38 8QLW WR FRPSOHWH RQH RI
WKHVH F\FOHV� 7KLV F\FOH LQFOXGHV EDVLFDOO\ � W\SHV RI RSHUDWLRQ� 2YHUVHHLQJ�
3URJUDP H[HFXWLRQ�&\FOH WLPH FDOFXODWLRQ� ,�2 UHIUHVKLQJ� +RVW /LQN8QLW VHUYLF�
LQJ� 56����& SRUW VHUYLFLQJ� 3HULSKHUDO 'HYLFH VHUYLFLQJ� &RPPXQLFDWLRQV
%RDUG VHUYLFLQJ� DQG 6<60$& 1(7�6<60$& /,1. VHUYLFLQJ�

7KH F\FOH WLPH LV WKH WRWDO WLPH UHTXLUHG IRU WKH3& WR SHUIRUPDOO � RI WKHVHRSHUD�
WLRQV� 7KH WLPH UHTXLUHG IRU RSHUDWLRQ �� F\FOH WLPH FDOFXODWLRQ� LV QHJOLJLEOH DQG
FDQ EH LJQRUHG LQ DFWXDO FDOFXODWLRQV�

2SHUDWLRQ 7LPH UHTXLUHG )XQFWLRQ
�� 2YHUVHHLQJ ��� PV ���� PV LQ WKH &���+(�&38���=(� :DWFKGRJ WLPHU UHVHW� ,�2 %XV� 3URJUDP

0HPRU\ FKHFNHG� &ORFN UHIUHVKHG�
�� 3URJUDP

H[HFXWLRQ
7RWDO H[HFXWLRQ WLPH IRU DOO LQVWUXFWLRQV YDULHV
ZLWK SURJUDP VL]H� WKH LQVWUXFWLRQV XVHG� DQG
H[HFXWLRQ FRQGLWLRQV� 5HIHU WR ��� ,QVWUXFWLRQ
([HFXWLRQ 7LPHV IRU GHWDLOV�

3URJUDP H[HFXWHG�

�� &\FOH WLPH
FDOFXODWLRQ

1HJOLJLEOH� EXW D ZDLW FDQ EH JHQHUDWHG WR
EULQJ WKH F\FOH WLPH XS WR WKH PLQLPXP VHW�
WLQJ LI RQH KDV EHHQ PDGH�

&\FOH WLPH FDOFXODWHG� :KHQ WKH &<&/(
7,0( LQVWUXFWLRQ �6&$1������ LV H[�
HFXWHG� ZDLWV XQWLO WKH VHW WLPH KDV
HODSVHG DQG WKHQ UHVHWV WKH ZDWFKGRJ
WLPHU�

�� ,�2 UHIUHVKLQJ 7RWDO RI IROORZLQJ WLPHV�

�� mV SHU LQSXW E\WH �� SRLQWV�� �� mV SHU
RXWSXW E\WH �� SRLQWV�� ����SRLQW 2XWSXW 8QLWV
FDOFXODWHG DV �� SRLQWV��

3& /LQN 8QLW ,�2 UHIUHVK WLPH�

6SHFLDO ,�2 8QLW UHIUHVK WLPH�

��� PV SHU 5HPRWH ,�2 0DVWHU 8QLW �
���� PV SHU ,�2 ZRUG XVHG RQ 6ODYH 5DFNV�

*URXS�� �+LJK�GHQVLW\� ,�2 8QLW UHIUHVK WLPH�

5HIHU WR WKH WDEOHV EHORZ IRU GHWDLOV RQ 3&
/LQN� 6SHFLDO ,�2 8QLW� DQG *URXS�� +LJK�
GHQVLW\ ,�2 8QLW UHIUHVK WLPHV�

,QSXW ELWV VHW DFFRUGLQJ WR VWDWXV RI LQSXW
VLJQDOV� 2XWSXW VLJQDOV VHQW DFFRUGLQJ WR
VWDWXV RI RXWSXW ELWV LQ PHPRU\�

,QSXWV DQG 2XWSXWV LQ 5HPRWH ,�2 6\V�
WHPV UHIUHVKHG�

6SHFLDO ,�2 8QLWV VHUYLFHG�

*URXS�� +LJK�GHQVLW\ ,�2 8QLWV VHUYLFHG�

�� +RVW /LQN 8QLW VHUYLFLQJ � PV SHU 8QLW PD[� &RPPDQGV IURP FRPSXWHUV FRQQHFWHG
WKURXJK 5DFN�PRXQWLQJ +RVW /LQN 8QLWV
SURFHVVHG�

�� 56����& SRUW VHUYLFLQJ � PV ZKHQ QR GHYLFH LV FRQQHFWHG�

���� PV PLQLPXP RU 7 � ����� ZKHUH 7 LV WKH
F\FOH WLPH FDOFXODWHG LQ RSHUDWLRQ �

&RPPXQLFDWLRQV ZLWK GHYLFHV FRQQHFWHG
WR 56����& SRUW SURFHVVHG�

�� 3HULSKHUDO GHYLFH
VHUYLFLQJ

� PV ZKHQ QR GHYLFH LV FRQQHFWHG�

���� PV PLQLPXP RU 7 � ����� ZKHUH 7 LV WKH
F\FOH WLPH FDOFXODWHG LQ RSHUDWLRQ �

&RPPDQGV IURP 3URJUDPPLQJ 'HYLFHV
�FRPSXWHUV� 3URJUDPPLQJ &RQVROHV� HWF��
SURFHVVHG�

�� &RPPXQLFDWLRQV %RDUG
VHUYLFLQJ

��� PV � SURFHVVLQJ WLPH SHU SRUW�

7KH SURFHVVLQJ WLPH SHU SRUW LV DV IROORZV�
���� PV PLQLPXP RU 7 � ����� ZKHUH 7 LV WKH
F\FOH WLPH FDOFXODWHG LQ RSHUDWLRQ �

&RPPDQGV IURP WKH &RPPXQLFDWLRQV
%RDUG �56����&� 56����� RU 56����� DUH
SURFHVVHG�

�� 6<60$& 1(7 /LQN�
6<60$& /,1. VHUYLFLQJ

� PV ZKHQ QR &RPPXQLFDWLRQV 8QLW LV
PRXQWHG�

)RU &���+6�6/.PP RU &���+6�617PP�
��� PV � �� PV PD[� SHU 8QLW�

)RU &���+:�6/.PP�
��� PV PD[� SHU 8QLW�

)RU &���+:�3&8���3&6���
� PV PD[� SHU 8QLW�

&RPPDQGV IURP FRPSXWHUV DQG RWKHU GH�
YLFHV FRQQHFWHG WR 6<60$& 1(7 /LQN�
6<60$& /,1. 8QLWV SURFHVVHG�

&\FOH 7LPH 6HFWLRQ ���



���

,�2 SWV WR UHIUHVK 7LPH UHTXLUHG
�PV�

��� ���
��� ���
��� ���
�� ���

8QLW 7LPH UHTXLUHG SHU 8QLW
&���+�,'������� ��� PV
&���+�2'������� ��� PV ZKHQ VHW IRU �� ,�2 SWV�
&���+�0'������� ��� PV ZKHQ VHW IRU G\QDPLF ,�2

&���+�&7����9��&7���

\

��� PV

&���+�1&����1&��� ��� PV
&���+�1&��� ��� PV
&���+�$'��� ��� PV
&���+�'$��� ��� PV
&���+�76����76��� ��� PV
&���+�$6&�� ��� PV QRUPDOO\� ��� PV IRU # IRUPDW
&���+�,'6���9��,'6�� ��� PV QRUPDOO\� ��� PV IRU FRPPDQG WUDQVIHU
&���+�29��� ��� PV
&���+�)=��� ��� PV
&���+�7&PPP ��� PV
&���+�&3��� ��� PV
&���+�$'��� ��� PV
&���+�/6��� ��� PV
&���+�3,'PPP ��� PV
&���+�'$��� ��� PV
&���+:�650�� ���� PV ZKHQ WKH PD[� QXPEHU RI 6ODYHV LV VHW WR ���

���� PV ZKHQ WKH PD[� QXPEHU RI 6ODYHV LV VHW WR ���
&���+:�'50�� ���� PV � ����� � WKH QXPEHU RI ZRUGV
&���+�&7��� ��� PV
&���+�0&��� � PV �1RUPDOO\�

� PV �:KHQ GDWD LV EHLQJ UHIUHVKHG�

8QLW 7LPH UHTXLUHG SHU 8QLW
&���+�,'��� ���� PV
&���+�2'��� ���� PV
&���+�,'��� ���� PV
&���+�2'��� ���� PV

17 /LQNV ,I WKH 3& LV FRQQHFWHG WR D 3URJUDPPDEOH 7HUPLQDO �37� YLD D &���+;�+*�+(
,QWHUIDFH 8QLW� WKH WLPHV VKRZQ LQ WKH IROORZLQJ WDEOH ZLOO EH UHTXLUHG WR UHIUHVK
,�2 IRU WKH 37�

1XPEHU RI WDEOH HQWULHV IRU 37 ,�2 UHIUHVK WLPH
0LQLPXP VHWWLQJ�

&KDUDFWHU VWULQJ WDEOH� �
1XPHUDO WDEOH� �

��� PV

0D[LPXP VHWWLQJ�
&KDUDFWHU VWULQJ WDEOH� ��
1XPHUDO WDEOH� ���

��� PV

:LWKLQ WKH 3&� WKHZDWFKGRJ WLPHUPHDVXUHV WKH F\FOH WLPH DQG FRPSDUHV LW WR D
VHW YDOXH� ,I WKH F\FOH WLPH H[FHHGV WKH VHW YDOXH RI WKH ZDWFKGRJ WLPHU� D )$/6
�) HUURU LV JHQHUDWHG DQG WKH &388QLW VWRSV�:'7����� FDQ EH XVHG WR H[WHQG
WKH VHW YDOXH IRU WKH ZDWFKGRJ WLPHU�

3& /LQN 8QLW ,�2 5HIUHVK

6SHFLDO ,�2 8QLW 5HIUHVK

*URXS�� +LJK�GHQVLW\ ,�2
8QLW 5HIUHVK

:DWFKGRJ 7LPHU DQG /RQJ
&\FOH 7LPHV

&\FOH 7LPH 6HFWLRQ ���



�

���

(YHQ LI WKH F\FOH WLPHGRHVQRW H[FHHG WKH VHW YDOXHRI WKHZDWFKGRJ WLPHU� D ORQJ
F\FOH WLPH FDQ DGYHUVHO\ DIIHFW WKH DFFXUDF\ RI V\VWHP RSHUDWLRQV DV VKRZQ LQ
WKH IROORZLQJ WDEOH�

&\FOH WLPH �PV� 3RVVLEOH DGYHUVH DIIHFWV
�� RU JUHDWHU 7,0+����� LQDFFXUDWH ZKHQ 7& ��� WKURXJK 7& ��� DUH XVHG�

�$FFXUDF\ ZKHQ XVLQJ 7& ��� WKURXJK 7& ���� QRW DIIHFWHG��
�� RU JUHDWHU �����VHFRQG FORFN SXOVH �65 ������ QRW DFFXUDWHO\ UHDGDEOH�
��� RU JUHDWHU ����VHFRQG FORFN SXOVH �65 ������ QRW DFFXUDWHO\ UHDGDEOH DQG

&\FOH 7LPH (UURU )ODJ �65 ������ WXUQV 21�
��� RU JUHDWHU ����VHFRQG FORFN SXOVH �65 ������ QRW DFFXUDWHO\ UHDGDEOH�
����� RU JUHDWHU )$/6 FRGH �) JHQHUDWHG UHJDUGOHVV RI ZDWFKGRJ WLPHU VHWWLQJ

DQG WKH V\VWHP VWRSV�

2QOLQH (GLWLQJ :KHQ RQOLQH HGLWLQJ LV H[HFXWHG IURP D 3URJUDPPLQJ 'HYLFH� LQWHUUXSWV ZLOO EH
PDVNHG DQG RSHUDWLRQ ZLOO EH LQWHUUXSWHG IRU D PD[LPXP RI ��� PV IRU WKH
&���+�&38���(=�&38���(= &38 8QLWV DQG �� PV IRU RWKHU &38 8QLWV WR UH�
ZULWH WKH XVHU SURJUDP� 1RZDUQLQJVZLOO EH JLYHQ IRU ORQJ F\FOH WLPHV GXULQJ WKLV
LQWHUYDO� &KHFN WKH HIIHFWV RQ ,�2 UHVSRQVH WLPH EHIRUH HGLWLQJ WKH SURJUDP RQ�
OLQH�
:KHQ ELWV �� WR �� RI $5 ��FRQWDLQ WKHSDVVZRUG FRGHRI ´�$�µ RQOLQHHGLWLQJZLOO
EH GLVDEOHGDQG WKH &388QLW ZLOO EH LQ VWDQGE\ VWDWXV ZKLOH WKH 2QOLQH (GLW 'LV�
DEOH %LW �$5 ����� LV 21� 7KH 2QOLQH (GLW 6WDQGE\ )ODJ �$5 ����� ZLOO EH 21
ZKLOH WKH &38 8QLW LV LQ VWDQGE\ VWDWXV� 3URFHVVLQJ ZLOO EH H[HFXWHG ZKHQ $5
���� LV WXUQHG 2))� �$5 ���� ZLOO EH WXUQHG 2))� WRR��

&DXWLRQ (GLWLQJ WKH SURJUDP RQOLQH FDQ FDXVH GHOD\V LQ ,�2 UHVSRQVHV ZLWK QR ZDUQLQJV
EHLQJ JLYHQ IURP WKH V\VWHP IRU WKH ORQJ F\FOH WLPH SURGXFHG E\ HGLWLQJ RQOLQH�
%HIRUH HGLWLQJ RQOLQH� PDNH VXUH WKDW GHOD\V LQ ,�2 UHVSRQVHV ZLOO QRW FUHDWH D
GDQJHURXV VLWXDWLRQ LQ WKH FRQWUROOHG V\VWHP�

��� &DOFXODWLQJ &\FOH 7LPH
7KH 3& FRQILJXUDWLRQ� WKH SURJUDP� DQG SURJUDP H[HFXWLRQ FRQGLWLRQV PXVW EH
WDNHQ LQWR FRQVLGHUDWLRQZKHQ FDOFXODWLQJ WKH F\FOH WLPH� 7KLV PHDQV WDNLQJ LQWR
DFFRXQW VXFK WKLQJV DV WKH QXPEHU RI ,�2 SRLQWV� WKH SURJUDPPLQJ LQVWUXFWLRQV
XVHG� DQG ZKHWKHU RU QRW SHULSKHUDO GHYLFHV DUH HPSOR\HG� 7KLV VHFWLRQ VKRZV
VRPH EDVLF F\FOH WLPH FDOFXODWLRQ H[DPSOHV� 7R VLPSOLI\ WKH H[DPSOHV� WKH LQ�
VWUXFWLRQV XVHG LQ WKH SURJUDPV KDYH EHHQ DVVXPHG WR EH DOO HLWKHU /' RU 287�
7KH DYHUDJH H[HFXWLRQ WLPH IRU WKH LQVWUXFWLRQV LV WKXV ����� mV� �([HFXWLRQ
WLPHV DUH JLYHQ LQ WKH WDEOH LQ ��� ,QVWUXFWLRQ ([HFXWLRQ 7LPHV��

&DOFXODWLQJ &\FOH 7LPH 6HFWLRQ ���



���

����� 3& ZLWK ,�2 8QLWV 2QO\
+HUH� ZH·OO FRPSXWH WKH F\FOH WLPH IRU D VLPSOH 3&� 7KH &38 8QLW FRQWUROV RQO\
,�2 8QLWV� HLJKW RQ WKH &38 5DFN DQG ILYH RQ D ��VORW ([SDQVLRQ ,�2 5DFN� 7KH
3& FRQILJXUDWLRQ IRU WKLV ZRXOG EH DV VKRZQ EHORZ� ,W LV DVVXPHG WKDW WKH SUR�
JUDP FRQWDLQV ����� LQVWUXFWLRQV UHTXLULQJ DQ DYHUDJH RI ����� mV HDFK WR H[�
HFXWH�

&38 5DFN

([SDQVLRQ ,�2 5DFN

���SRLQW 2XWSXW 8QLWV

��SRLQW 2XWSXW 8QLW

���SRLQW ,QSXW 8QLWV

��SRLQW ,QSXW 8QLWV ��SRLQW 2XWSXW 8QLWV

&DOFXODWLRQV 7KH HTXDWLRQ IRU WKH F\FOH WLPH IURP DERYH LV DV IROORZV�

&\FOH WLPH  2YHUVHHLQJ WLPH � 3URJUDP H[HFXWLRQ WLPH � ,�2 UHIUHVK WLPH �
3HULSKHUDO GHYLFH VHUYLFLQJ WLPH

3URFHVV &DOFXODWLRQ :LWK 3HULSKHUDO
'HYLFH

:LWKRXW
3HULSKHUDO 'HYLFH

2YHUVHHLQJ )L[HG ��� PV ��� PV
3URJUDP H[HFXWLRQ ����� mV�LQVWUXFWLRQ

� ����� LQVWUXFWLRQV
���� PV ���� PV

,�2 UHIUHVK 6HH EHORZ� ���� PV ���� PV
3HULSKHUDO GHYLFH
VHUYLFLQJ

0LQLPXP WLPH ���� PV ��� PV

&\FOH WLPH 7RWDO RI DERYH ���� PV ���� PV

7KH ,�2 UHIUHVK WLPHZRXOG EH DV IROORZV IRU WZR���SRLQW ,QSXW 8QLWV� IRXU ��SRLQW
,QSXW 8QLWV� WZR ���SRLQW 2XWSXW 8QLWV ����SRLQW 8QLWV DUH WUHDWHG DV ���SRLQW
8QLWV�� DQG ILYH ��SRLQW 2XWSXW 8QLWV FRQWUROOHG E\ WKH 3&�

� SWV
��� SWV � �� � �� SWV � ��

� �� mV  ���� PV� �� mV �
� SWV

��� SWV � �� � �� SWV � ��

����� 3& ZLWK +RVW /LQN DQG 5HPRWH ,�2 0DVWHU 8QLWV
+HUH� WKH F\FOH WLPH LV FRPSXWHG IRU D 3& ZLWK D +RVW /LQN 8QLW DQG 5HPRWH ,�2
0DVWHU 8QLW LQVWDOOHG� 7KH 3& FRQILJXUDWLRQ IRU WKLV FRXOG EH DV VKRZQ EHORZ�

7KH &38 8QLW FRQWUROV WKUHH ��SRLQW ,QSXW 8QLWV� WKUHH ��SRLQW 2XWSXW 8QLWV� D
+RVW /LQN 8QLW� DQG D 5HPRWH ,�2 0DVWHU 8QLW FRQQHFWHG WR D 5HPRWH ,�2 6ODYH
5DFN FRQWDLQLQJ IRXU ���SRLQW ,QSXW 8QLWV DQG IRXU ���SRLQW 2XWSXW 8QLWV�

&DOFXODWLQJ &\FOH 7LPH 6HFWLRQ ���



���

,W LV DVVXPHG WKDW WKH SURJUDP FRQWDLQV ����� LQVWUXFWLRQV UHTXLULQJ DQ DYHUDJH
RI ����� mV HDFK WR H[HFXWH� DQG WKDW QRWKLQJ LV FRQQHFWHG WR WKH 56����& SRUW
DQG QR 6<60$& 1(7�6<60$& /,1. 8QLW LV PRXQWHG�

&RPSXWHU

6ODYH 5DFN

+RVW /LQN 8QLW

5HPRWH ,�2
0DVWHU 8QLW

&38 5DFN

��SRLQW
,QSXW 8QLWV

��SRLQW
2XWSXW 8QLWV

���SRLQW
2XWSXW 8QLWV

���SRLQW
,QSXW 8QLWV

&DOFXODWLRQV 7KH HTXDWLRQ IRU WKH F\FOH WLPH LV DV IROORZV�

&\FOH WLPH  2YHUVHHLQJ WLPH � 3URJUDP H[HFXWLRQ WLPH
� ,�2 UHIUHVKLQJ WLPH � +RVW /LQN 8QLW VHUYLFLQJ WLPH
� 3HULSKHUDO GHYLFH VHUYLFLQJ WLPH

3URFHVV &DOFXODWLRQ :LWK 3HULSKHUDO
'HYLFH

:LWKRXW
3HULSKHUDO 'HYLFH

2YHUVHHLQJ )L[HG ��� PV ��� PV
3URJUDP H[HFXWLRQ ����� mV�LQVWUXFWLRQ

� ����� LQVWUXFWLRQV
���� PV ���� PV

,�2 UHIUHVK 6HH EHORZ� ���� PV ���� PV
+RVW /LQN VHUYLFLQJ )L[HG ��� PV ��� PV
3HULSKHUDO GHYLFH
VHUYLFLQJ

��� � ���� � ���� �
�  �����

����� � ����  ����

���� PV ��� PV

&\FOH WLPH 7RWDO RI DERYH ����� PV ����� PV

7KH ,�2 UHIUHVKLQJ WLPH ZRXOG EH DV IROORZV IRU WKUHH ��SRLQW ,QSXW 8QLWV DQG
WKUHH ��SRLQW2XWSXW8QLWVPRXQWHG LQ WKH&385DFN� DQGHLJKW8QLWVPRXQWHG LQ
D 6ODYH 5DFN�

� ��� PV � � 8QLWV � ���� PV  ���� PV
� SWV

�� SWV � �� � �� SWV � ��
� �� mV

&DOFXODWLQJ &\FOH 7LPH 6HFWLRQ ���



���

��� ,QVWUXFWLRQ ([HFXWLRQ 7LPHV
7KH IROORZLQJ WDEOH OLVWV WKH H[HFXWLRQ WLPHV IRU DOO LQVWUXFWLRQV WKDW DUH DYDLODEOH
IRU WKH &���+;�+*�+( 3&V� 7KH PD[LPXP DQG PLQLPXP H[HFXWLRQ WLPHV DQG
WKH FRQGLWLRQV ZKLFK FDXVH WKHP DUH JLYHQ ZKHUH UHOHYDQW� :KHQ ´ZRUGµ LV UH�
IHUUHG WR LQ WKH &RQGLWLRQV FROXPQ� LW LPSOLHV WKH FRQWHQW RI DQ\ ZRUG H[FHSW IRU
LQGLUHFWO\ DGGUHVVHG '0 ZRUGV� ,QGLUHFWO\ DGGUHVVHG '0 ZRUGV� ZKLFK FUHDWH
ORQJHU H[HFXWLRQ WLPHV ZKHQ XVHG� DUH LQGLFDWHG E\ ´m'0�µ
([HFXWLRQ WLPHV IRUPRVW LQVWUXFWLRQVGHSHQGRQZKHWKHU WKH\ DUH H[HFXWHGZLWK
DQ 21 RU DQ 2)) H[HFXWLRQ FRQGLWLRQ� ([FHSWLRQV DUH WKH ODGGHU GLDJUDP LQ�
VWUXFWLRQV 287 DQG 287 127� ZKLFK UHTXLUH WKH VDPH WLPH UHJDUGOHVV RI WKH
H[HFXWLRQFRQGLWLRQ�7KH2)) H[HFXWLRQ WLPH IRU DQ LQVWUXFWLRQFDQ DOVR YDU\ GH�
SHQGLQJ RQ WKH FLUFXPVWDQFHV� L�H�� ZKHWKHU LW LV LQ DQ LQWHUORFNHG SURJUDP VHF�
WLRQDQG WKH H[HFXWLRQFRQGLWLRQ IRU ,/ LV2))� ZKHWKHU LW LV EHWZHHQ-03����� ��
DQG -0(����� �� DQG WKH H[HFXWLRQFRQGLWLRQ IRU -03����� �� LV2))� RU ZKHWK�
HU LW LV UHVHW E\ DQ2)) H[HFXWLRQFRQGLWLRQ� ´5�µ ´,/�µ DQG ´-03µ DUH XVHG WR LQGL�
FDWH WKHVH WKUHH WLPHV�
$OO H[HFXWLRQ WLPHV DUH JLYHQ LQ PLFURVHFRQGV XQOHVV RWKHUZLVH QRWHG�

,QVWUXFWLRQ &RQGLWLRQV 21 H[HFXWLRQ WLPH �mV� 2)) H[HFXWLRQ WLPH �mV�
&���+; &���+* &���+( &���+; &���+* &���+(

/' )RU ,5 DQG 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����
)RU 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����

/' 127 )RU ,5 DQG 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����
)RU 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����

$1' )RU ,5 DQG 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����
)RU 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����

$1' 127 )RU ,5 DQG 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����
)RU 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����

25 )RU ,5 DQG 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����
)RU 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����

25 127 )RU ,5 DQG 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����
)RU 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����

$1' /' ��� ����� ����� ����� ����� ����� �����
25 /' ��� ����� ����� ����� ����� ����� �����
287 )RU ,5 DQG 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����

)RU 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����
287 127 )RU ,5 DQG 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����

)RU 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����
7,0 &RQVWDQW IRU 69 ����� ����� ���� ����� ����� ����

m'0 IRU 69 ����� ����� �����
)RU GHVLJQDWHG ZRUGV ��� WR ��� ����� ����� ����

&17 &RQVWDQW IRU 69 ����� ����� ���� ����� ����� ����
m'0 IRU 69 ����� ����� ���� ����� ����� �����
)RU GHVLJQDWHG ZRUGV ��� WR ��� ����� ����� ���� ����� ����� ����

6(7 )RU ,5 DQG 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����
)RU 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����

56(7 )RU ,5 DQG 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����
)RU 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����

123����� ��� ����� ����� ����� ����� ����� �����
(1'����� ��� ����� ����� ����� ����� �����
,/����� ��� ���� ����� ����� ����� �����
,/&����� ��� ���� ����� ����� ����� �����

,QVWUXFWLRQ ([HFXWLRQ 7LPHV 6HFWLRQ ���



���

,QVWUXFWLRQ 2)) H[HFXWLRQ WLPH �mV�21 H[HFXWLRQ WLPH �mV�&RQGLWLRQV,QVWUXFWLRQ
&���+(&���+*&���+;&���+(&���+*&���+;

&RQGLWLRQV

-03����� ��� ���� ����� ����� ����� �����
-0(����� ��� ���� ����� ����� ����� �����
)$/����� )$/ QXPEHUV �� WR �� ���� ���� ����� ����� ������ �

)$/ QXPEHU �� ���� ���� ����� ����� �����
)$/6����� ��� ��� �6HH

QRWH ��
�6HH
QRWH ��

����� ����� �����

67(3����� ��� ���� ���� ����� ����� �����
���� ��

61;7����� ��� ���� ����� ����� ����� �����
6)7����� :LWK ��ZRUG VKLIW UHJLVWHU ����� ����� 5� ���� ,/� ���� -03�

����
:LWK ����ZRUG VKLIW UHJLVWHU ����� ����� 5� ���� ,/� ���� -03�

����
:LWK ����ZRUG VKLIW UHJLVWHU ����� ����� 5� ���� ,/� ���� -03�

����
.((3����� )RU ,5 DQG 65 ����� WR 65 ����� ����� ����� ����� ����� ����� �����

)RU 65 ����� WR 65 ����� ����� ����� �����
&175����� &RQVWDQW IRU 69 ����� ����� 5� ����� ,/� ����� -03�

�����
m'0 IRU 69 ����� ����� 5� ����� ,/� ����� -03�

�����
',)8����� ��� ����� ����� 1RUPDO�

�����
,/� ����� -03�

�����
',)'����� ��� ����� ����� 1RUPDO�

�����
,/� ����� -03�

�����
7,0+����� ,QWHUUXSW &RQVWDQW IRU 69 ����� ����� 5� ����� ,/� ����� -03�

�����
1RUPDO F\FOH ����� ����� 5� ����� ,/������ -03�

�����
,QWHUUXSW m'0 IRU 69 ����� ����� 5� ���� ,/� ���� -03�

�����
1RUPDO F\FOH ����� ����� 5� ���� ,/� ���� -03�

�����
:6)7����� :KHQ VKLIWLQJ � ZRUG ����� ����� ����� ����� �����

:KHQ VKLIWLQJ ����� ZRUGV XVLQJ m'0 ���� PV �6HH
QRWH ��

$6)7����� :KHQ UHVHWWLQJ � ZRUG ����� ����� ����� ����� ������ �
:KHQ VKLIWLQJ � ZRUG XVLQJ m'0 ����� �����
:KHQ VKLIWLQJ �� ZRUG XVLQJ m'0 ���� ����

6&$1����� &RQVWDQW IRU 69 ����� ����� ����� ����� �����
m'0 IRU 69 ����� �����

0&03����� &RPSDULQJ � ZRUGV� UHVXOW ZRUG ���� �� ����� ����� �����
&RPSDULQJ � m'0� UHVXOW m'0 �� �����

&03����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ����� ����� ���� ����� ����� �����
:KHQ FRPSDULQJ WZR ZRUGV ����� ����� ����
:KHQ FRPSDULQJ WZR m'0 ���� ����

029����� :KHQ WUDQVIHUULQJ D FRQVWDQW WR D ZRUG ����� ����� ���� ����� ����� �����
:KHQ FRPSDULQJ WZR ZRUGV ����� ����� ����
:KHQ WUDQVIHUULQJ m'0 WR m'0 ���� ����

091����� :KHQ WUDQVIHUULQJ D FRQVWDQW WR D ZRUG ����� ����� ���� ����� ����� �����
:KHQ FRPSDULQJ WZR ZRUGV ����� ����� ����
:KHQ WUDQVIHUULQJ m'0 WR m'0 ���� ��

,QVWUXFWLRQ ([HFXWLRQ 7LPHV 6HFWLRQ ���



���

,QVWUXFWLRQ 2)) H[HFXWLRQ WLPH �mV�21 H[HFXWLRQ WLPH �mV�&RQGLWLRQV,QVWUXFWLRQ
&���+(&���+*&���+;&���+(&���+*&���+;

&RQGLWLRQV

%,1����� :KHQ FRQYHUWLQJ D ZRUG WR D ZRUG ����� ����� ����� ����� �����

:KHQ FRQYHUWLQJ m'0 WR m'0 ���� ����

%&'����� :KHQ FRQYHUWLQJ D ZRUG WR D ZRUG ����� ����� ����� ����� �����

:KHQ FRQYHUWLQJ m'0 WR m'0 ���� ����
$6/����� :KHQ VKLIWLQJ D ZRUG ����� ����� ����� ����� �����

:KHQ VKLIWLQJ m'0 ����� �����

$65����� :KHQ VKLIWLQJ D ZRUG ����� ����� ����� ����� �����

:KHQ VKLIWLQJ m'0 ����� �����

52/����� :KHQ URWDWLQJ D ZRUG ����� ����� ����� ����� �����

:KHQ URWDWLQJ m'0 ����� �����

525����� :KHQ URWDWLQJ D ZRUG ����� ����� ����� ����� �����

:KHQ URWDWLQJ m'0 ����� �����
&20����� :KHQ LQYHUWLQJ D ZRUG ����� ����� ����� ����� �����

:KHQ LQYHUWLQJ m'0 ����� �����

$''����� &RQVWDQW � ZRUG� ZRUG ����� ����� ����� ����� �����

:RUG � ZRUG� ZRUG ����� �����

m'0 � m'0� m'0 ���� ����

68%����� &RQVWDQW ï ZRUG� ZRUG ����� ����� ����� ����� �����

:RUG ï ZRUG� ZRUG ����� �����

m'0 ï m'0� m'0 ���� ����
08/����� &RQVWDQW � ZRUG� ZRUG ����� ����� ����� ����� �����

:RUG � ZRUG� ZRUG ����� �����

m'0 � m'0� m'0 ���� ����

',9����� :RUG   FRQVWDQW� ZRUG ����� ����� ����� ����� �����

:RUG   ZRUG� ZRUG ����� �����

m'0   m'0� m'0 ���� ����

$1':����� &RQVWDQW $1' ZRUG� ZRUG ����� ����� ����� ����� �����

:RUG $1' ZRUG� ZRUG ����� �����

m'0 $1' m'0� m'0 ���� ����

25:����� &RQVWDQW 25 ZRUG� ZRUG ����� ����� ����� ����� �����

:RUG 25 ZRUG� ZRUG ����� �����

m'0 25 m'0� m'0 ���� ����

;25:����� &RQVWDQW ;25 ZRUG� ZRUG ����� ����� ����� ����� �����

:RUG ;25 ZRUG� ZRUG ����� �����

m'0 ;25 m'0� m'0 ���� ����
;15:����� &RQVWDQW ;125 ZRUG� ZRUG ����� ����� ����� ����� �����

:RUG ;125 ZRUG� ZRUG ����� �����

m'0 ;125 m'0� m'0 ���� ����

,1&����� :KHQ LQFUHPHQWLQJ D ZRUG ����� ����� ����� ����� �����

:KHQ LQFUHPHQWLQJ m'0 ����� �����

'(&����� :KHQ GHFUHPHQWLQJ D ZRUG ����� ����� ����� ����� �����

:KHQ GHFUHPHQWLQJ m'0 ����� �����

67&����� ��� ���� ����� ����� ����� �����
&/&����� ��� ���� ����� ����� ����� �����

7560����� ��� ����� ����� ����� ����� �����

06*����� 'HVLJQDWHG DV '0 ����� ����� ����� ����� �����

'HVLJQDWHG DV m'0 ����� �����

,QVWUXFWLRQ ([HFXWLRQ 7LPHV 6HFWLRQ ���



���

,QVWUXFWLRQ 2)) H[HFXWLRQ WLPH �mV�21 H[HFXWLRQ WLPH �mV�&RQGLWLRQV,QVWUXFWLRQ
&���+(&���+*&���+;&���+(&���+*&���+;

&RQGLWLRQV

/06*����� :RUG IRU 69 ����� ����� ����� ����� �����

m'0 IRU 69 ����� �����

7(50����� ��� ���� ����� ����� ����� �����

$'%����� &RQVWDQW � ZRUG� ZRUG ����� ����� ����� ����� �����

:RUG � ZRUG� ZRUG ����� �����

m'0 � m'0� m'0 ���� ����

6%%����� &RQVWDQW ï ZRUG� ZRUG ����� ����� ����� ����� �����

:RUG ï ZRUG� ZRUG ����� �����

m'0 ï m'0� m'0 ���� ����

0/%����� &RQVWDQW � ZRUG� ZRUG ����� ����� ����� ����� �����

:RUG � ZRUG� ZRUG ����� �����

m'0 � m'0� m'0 ���� ��

'9%����� :RUG   FRQVWDQW� ZRUG ����� ����� ����� ����� �����

:RUG   ZRUG� ZRUG ����� �����

m'0   m'0� m'0 ���� ����

$''/����� :RUG � ZRUG� ZRUG ����� ����� ����� ����� �����

m'0 � m'0� m'0 ���� ����

68%/����� :RUG ï ZRUG� ZRUG ����� ����� ����� ����� �����

m'0 ï m'0� m'0 ���� ����

08//����� :RUG � ZRUG� ZRUG ����� ����� ����� ����� �����

m'0 � m'0� m'0 ����� �����

',9/����� :RUG   ZRUG� ZRUG ����� ����� ����� ����� �����

m'0   m'0� m'0 ����� �����

%,1/����� :KHQ FRQYHUWLQJ ZRUGV WR ZRUGV ����� ����� ����� ����� ������ �
:KHQ FRQYHUWLQJ m'0 WR m'0 ���� ����

%&'/����� :KHQ FRQYHUWLQJ ZRUGV WR ZRUGV ����� ����� ����� ����� ������ �
:KHQ FRQYHUWLQJ m'0 WR m'0 ���� ����

&03/����� :KHQ FRPSDULQJ ZRUGV WR ZRUGV ����� ����� ����� ����� �����

:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

035)����� � 8QLW ���� ���� ����� ����� �����

�� 8QLWV ����� ����

;)5%����� 6HQGLQJ � ELW IURP ZRUG WR ZRUG ����� ����� ����� ����� �����

6HQGLQJ )) ELWV IURP m'0 WR m'0 ����� �����
/,1(����� :KHQ WUDQVIHUULQJ IURP ZRUGV WR D

FRQVWDQW
���� ���� ����� ����� �����

:KHQ WUDQVIHUULQJ IURP ZRUGV WR D ZRUG ���� ����
:KHQ WUDQVIHUULQJ m'0 WR m'0 ����� �����

&2/0����� :KHQ WUDQVIHUULQJ IURP D FRQVWDQW WR
ZRUGV

���� ���� ����� ����� �����

:KHQ WUDQVIHUULQJ IURP D ZRUG WR ZRUGV ���� ����
:KHQ WUDQVIHUULQJ m'0 WR m'0 ����� �����

6(&����� '0 WR '0 ����� ����� ����� ����� �����

m'0 WR m'0 ���� ��
+06����� '0 WR '0 ���� ���� ����� ����� ������ �

m'0 WR m'0 ���� ����
%&17����� &RQVWDQW IRU 69 ���� ���� ����� ����� ������ �

m'0 IRU 69 ���� PV �6HH
QRWH ��

,QVWUXFWLRQ ([HFXWLRQ 7LPHV 6HFWLRQ ���



���

,QVWUXFWLRQ 2)) H[HFXWLRQ WLPH �mV�21 H[HFXWLRQ WLPH �mV�&RQGLWLRQV,QVWUXFWLRQ
&���+(&���+*&���+;&���+(&���+*&���+;

&RQGLWLRQV

%&03����� &RPSDULQJ FRQVWDQW WR ZRUG�GHVLJQDWHG
WDEOH

���� ���� ����� ����� �����

7R D ZRUG DIWHU FRPSDULQJ ZLWK D ZRUG ���� ����
&RPSDULQJ m'0� m'0�GHVLJQDWHG
WDEOH

���� �����

$35����� 6,1 GHVLJQDWLRQ ����� ����� ����� ����� ������ �
m'0 IRU 69 ��� �����

;)(5����� :KHQ WUDQVIHUULQJ � ZRUG ���� ���� ����� ����� �����

:KHQ WUDQVIHUULQJ ����� ZRUGV XVLQJ
m'0

��� �����

:KHQ WUDQVIHUULQJ ����� ZRUGV XVLQJ
m'0

���� PV �6HH
QRWH ��

%6(7����� :KHQ VHWWLQJ D FRQVWDQW WR � ZRUG ����� ����� ����� ����� �����

:KHQ VHWWLQJ m'0 PV WR ����� ZRUGV
XVLQJ m'0

���� ����

:KHQ VHWWLQJ m'0 PV WR ����� ZRUGV
XVLQJ m'0

���� ��

5227����� :KHQ WDNLQJ URRW RI ZRUG DQG SODFLQJ LQ
D ZRUG

���� ���� ����� ����� �����

:KHQ WDNLQJ URRW RI ���������� LQ m'0
DQG SODFLQJ LQ m'0

���� �����

;&+*����� %HWZHHQ ZRUGV ����� ����� ����� ����� �����

%HWZHHQ m'0 ����� �����

6/'����� :KHQ VKLIWLQJ � ZRUG ����� ����� ����� ����� �����

:KHQ VKLIWLQJ ����� '0 ZRUGV XVLQJ
m'0

���� PV �6HH
QRWH ��

:KHQ VKLIWLQJ ����� '0 ZRUGV XVLQJ
m'0

���� PV �6HH
QRWH ��

65'����� :KHQ VKLIWLQJ � ZRUG ����� ����� ����� ����� �����

:KHQ VKLIWLQJ ����� '0 ZRUGV XVLQJ
m'0

���� PV �6HH
QRWH ��

:KHQ VKLIWLQJ ����� '0 ZRUGV XVLQJ
m'0

���� PV �6HH
QRWH ��

0/3;����� :KHQ GHFRGLQJ ZRUG WR ZRUG ���� �� ����� ����� �����

:KHQ GHFRGLQJ m'0 WR m'0 ����� �����

'03;����� :KHQ HQFRGLQJ D ZRUG WR D ZRUG ����� ����� ����� ����� �����

:KHQ HQFRGLQJ m'0 WR m'0 ����� �����

6'(&����� :KHQ GHFRGLQJ D ZRUG WR D ZRUG ����� ����� ����� ����� �����

:KHQ GHFRGLQJ � GLJLWV m'0 WR m'0 ���� ��

:KHQ GHFRGLQJ � GLJLWV m'0 WR m'0 ���� ����

)',9����� :RUG   ZRUG� ZRUG �HTXDOV �� ���� �� ����� ����� �����

:RUG   ZRUG� ZRUG �GRHVQ·W HTXDO �� ��� �����

m'0   m'0� m'0 ��� �����

',67����� &RQVWDQW� �ZRUG � �ZRUG�� ����� ����� ����� ����� �����

m'0� �m'0 � �m'0�� ���� ����

&2//����� �:RUG � �ZRUG��� ZRUG ����� ����� ����� ����� �����

�m'0 � �m'0��� m'0 ���� ��
029%
� ��

:KHQ WUDQVIHUULQJ D FRQVWDQW WR D ZRUG ����� ����� ����� ����� �����
����� :KHQ WUDQVIHUULQJ ZRUG WR D ZRUG ����� �����

:KHQ WUDQVIHUULQJ m'0 WR m'0 ���� ����

,QVWUXFWLRQ ([HFXWLRQ 7LPHV 6HFWLRQ ���



���

,QVWUXFWLRQ 2)) H[HFXWLRQ WLPH �mV�21 H[HFXWLRQ WLPH �mV�&RQGLWLRQV,QVWUXFWLRQ
&���+(&���+*&���+;&���+(&���+*&���+;

&RQGLWLRQV

029'����� :KHQ WUDQVIHUULQJ D FRQVWDQW WR D ZRUG ����� ����� ����� ����� ������ �
:KHQ WUDQVIHUULQJ ZRUG WR D ZRUG ����� �����
:KHQ WUDQVIHUULQJ m'0 WR m'0 ���� ��

6)75����� :KHQ VKLIWLQJ � ZRUG ����� ����� ����� ����� ������ �
:KHQ VKLIWLQJ ����� m'0 XVLQJ m'0 ��� PV �6HH

QRWH ��
:KHQ VKLIWLQJ ����� m'0 XVLQJ m'0 ���� PV �6HH

QRWH ��
7&03����� &RPSDULQJ WR ZRUGV LQ D GHVLJQDWHG

WDEOH
����� ����� ����� ����� �����

&RPSDULQJ WRZRUGV LQ D GHVLJQDWHG WDEOH ���� ����
&RPSDULQJ m'0 � m'0�GHVLJQDWHG
WDEOH

���� ����

$6&����� %HWZHHQ ZRUGV ���� ���� ����� ����� �����

%HWZHHQ m'0 ���� ��

77,0����� 6HWWLQJ WR D FRQVWDQW ����� ����� &RQVWDQW
LQSXW

2))�
�����

5� �����

,/� �����

-30�
�����

6HWWLQJ WR m'0 ���� ���� &RQVWDQW
LQSXW

2))�
�����

5� ����

,/� ����

-30�
����

=&3����� &RPSDULQJ D FRQVWDQW WR D ZRUG ����� ����� ����� ����� ������ �
&RPSDULQJ D ZRUG WR D ZRUG ����� �����
&RPSDULQJ m'0 WR D m'0 ���� ����

,17����� :RUG IRU 69 ����� WR ������ �6HH
QRWH ��

����� ����� �����

m'0 IRU 69 ����� WR ����� �6HH
QRWH ��

6(1'����� ��ZRUG WUDQVPLW ���� ���� ����� ����� �����

�����ZRUG WUDQVPLW ���� �����

6%6����� ��� ���� ���� ����� ����� �����

6%1����� ��� ��� ��� ����� ����� �����

5(7����� ��� ���� ���� ����� ����� �����

:'7����� ��� ����� ����� ����� ����� �����

,25)����� ��ZRUG UHIUHVK ��� �,1�� ���
�287�

��� �,1��
���
�287�

����� ����� �����

���ZRUG UHIUHVK ���� ������

5(&9����� ��ZRUG UHIUHVK ���� ���� ����� ����� �����

�����ZRUG UHIUHVK ����� �����

0&52����� 'HVLJQDWLQJ D ZRUG SDUDPHWHU ���� ���� ����� ����� �����

'HVLJQDWLQJ D m'0 SDUDPHWHU ���� ����

&36����� :KHQ FRPSDULQJ WZR FRQVWDQWV ����� ����� ����� ����� ������ �
:KHQ FRPSDULQJ '0 WR '0 ����� �����
:KHQ FRPSDULQJ '0 WR m'0 ���� ����

&36/����� :KHQ FRPSDULQJ WZR '0 ����� ����� ����� ����� ������ �
:KHQ FRPSDULQJ WZR m'0 ���� ����

=&3/����� :KHQ FRPSDULQJ WZR ZRUGV ����� ����� ����� ����� ������ �
:KHQ FRPSDULQJ WZR m'0 ���� ��

,QVWUXFWLRQ ([HFXWLRQ 7LPHV 6HFWLRQ ���



���

,QVWUXFWLRQ 2)) H[HFXWLRQ WLPH �mV�21 H[HFXWLRQ WLPH �mV�&RQGLWLRQV,QVWUXFWLRQ
&���+(&���+*&���+;&���+(&���+*&���+;

&RQGLWLRQV

%;)5����� :RUG GHVLJQDWLRQ �� ZRUG� ���� ���� ����� ����� ������ �
m'0 GHVLJQDWLRQ ������ ZRUGV� ���� PV ���
m'0 GHVLJQDWLRQ ������ ZRUGV� ���� PV ���� PV

1(*����� :KHQ FRQYHUWLQJ D FRQVWDQW WR D ZRUG ����� ����� ����� ����� ������ �
:KHQ FRQYHUWLQJ D ZRUG WR D ZRUG ����� �����
:KHQ FRQYHUWLQJ m'0 WR m'0 ���� ����

1(*/����� :KHQ FRQYHUWLQJ D ZRUG WR D ZRUG ����� ����� ����� ����� ������ �
:KHQ FRQYHUWLQJ m'0 WR m'0 ���� ����

+(;����� '0 FRQYHUVLRQ ����� ����� ����� ����� ������ �
m'0 FRQYHUVLRQ ����� �����

)&6����� $GG D ZRUG� ZRUG ����� ����� ����� ����� ������ �
$GG ��� ZRUGV� m'0 ���� PV �6HH

QRWH ��
65&+����� &RQVWDQW IRU 69 ���� ���� ����� ����� �����

m'0 IRU 69 ���� PV �6HH
QRWH ��

m'0 IRU 69 ���� PV �6HH
QRWH ��

0$;����� '0 VHDUFK ����� ����� ����� ����� �����
m'0 VHDUFK ���� PV �6HH

QRWH ��
0,1����� '0 VHDUFK ����� ����� ����� ����� �����

m'0 VHDUFK ���� PV �6HH
QRWH ��

680����� '0 DGG ����� ����� ����� ����� ������ �
m'0 DGG ���� PV �6HH

QRWH ��
3,'����� :KHQ GHVLJQDWLQJ D ZRUG ���� ���� ����� ����� �����

:KHQ GHVLJQDWLQJ m'0 ���� �����
6&/����� :RUG IRU 69 ���� �� ����� ����� ������ �

m'0 IRU 69 ���� �����
$9*����� $YHUDJH RI DQ RSHUDWLRQ ����� ����� ����� ����� �����

$YHUDJH RI �� RSHUDWLRQV ����� �����
'6:����� '0 &6 RXWSXW �� ���� ����� ����� ������ �

'0 5' RXWSXW �� ����
'0 GDWD UHWULHYDO �� ����
m'0 &6 RXWSXW �� ����
m'0 5' RXWSXW �� ����
m'0 GDWD UHWULHYDO �� ����

7.<����� ,QSXW WR '0 ����� ����� ����� ����� �����
,QSXW WR m'0 ���� ����

+.<����� :KHQ GHVLJQDWLQJ D ZRUG ����� ����� ����� ����� ������ �
:KHQ GHVLJQDWLQJ m'0 ���� ��

075����� ,QSXW WR '0 �� WR �� �6HH
QRWH ��

����� ����� �����

,QSXW WR m'0 �� WR �� �6HH
QRWH ��

,QVWUXFWLRQ ([HFXWLRQ 7LPHV 6HFWLRQ ���



���

,QVWUXFWLRQ 2)) H[HFXWLRQ WLPH �mV�21 H[HFXWLRQ WLPH �mV�&RQGLWLRQV,QVWUXFWLRQ
&���+(&���+*&���+;&���+(&���+*&���+;

&RQGLWLRQV

�6(*����� :RUG�GHVLJQDWHG � GLJLWV �� WR �� �6HH
QRWH ��

����� ����� �����

m'0�GHVLJQDWHG � GLJLWV �� WR �� �6HH
QRWH ��

:RUG�GHVLJQDWHG � GLJLWV �� WR �� �6HH
QRWH ��

m'0�GHVLJQDWHG � GLJLWV �� WR �� �6HH
QRWH ��

,25'����� ��� ��� �6HH
QRWH ��

�6HH
QRWH ��

����� ����� �����

,2:5����� ��� ��� �6HH
QRWH ��

�6HH
QRWH ��

����� ����� �����

5;'����� :KHQ GHVLJQDWLQJ D ZRUG ���� ���� ����� ����� �����

:KHQ GHVLJQDWLQJ m'0 ���� ����

7;'����� :KHQ GHVLJQDWLQJ D ZRUG ���� ���� ����� ����� �����

:KHQ GHVLJQDWLQJ m'0 ���� �����

6783����� 'HIDXOW 56����& GHVLJQDWLRQ ���� ���� ����� ����� ������ �
&RPPXQLFDWLRQV %RDUG 3RUW $
m'0 GHVLJQDWLRQ

�� ����

30&5����� &RQVWDQW IRU SRUW 	 6HTXHQFH QXPEHU�
'0 IRU LQSXW DQG RXWSXW ZRUGV

�� ���� ����� ����� �����

&RQVWDQW IRU SRUW 	 6HTXHQFH QXPEHU�
m'0 IRU LQSXW DQG RXWSXW ZRUGV

�� ����

m'0 IRU SRUW 	 6HTXHQFH QXPEHU�
m'0 IRU LQSXW DQG RXWSXW ZRUGV

���� ����

&0&5����� �6HH QRWH �� �6HH QRWH �� �6HH
QRWH ��

����� ����� �����

)3'����� :RUG GHVLJQDWLRQ� FRGH RXWSXW ����� WR ����� �6HH
QRWH ��

����� ����� �����

m'0 GHVLJQDWLRQ� PHVVDJH RXWSXW ����� WR ����� �6HH
QRWH ��

&07����� &RQVWDQW GHVLJQDWLRQ ���� ���� ����� ����� �����

;'05����� &RQVWDQW IRU 69 ���� ���� ����� ����� �����

:RUG IRU 69 ���� PV �6HH
QRWH ��

m'0 IRU 69 ���� PV �6HH
QRWH ��

(0%&����� &RQVWDQW GHVLJQDWLRQ ����� ����� ����� ����� ������ �
:RUG GHVLJQDWLRQ ����� �����
m'0 GHVLJQDWLRQ ����� �����

 ����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

 /����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

 6����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

 /6����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

�!����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

�!/����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

,QVWUXFWLRQ ([HFXWLRQ 7LPHV 6HFWLRQ ���



���

,QVWUXFWLRQ 2)) H[HFXWLRQ WLPH �mV�21 H[HFXWLRQ WLPH �mV�&RQGLWLRQV,QVWUXFWLRQ
&���+(&���+*&���+;&���+(&���+*&���+;

&RQGLWLRQV

�!6����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

�!6/����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

������ :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

�/����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

�6����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

�6/����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

� ����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

� /����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

� 6����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

� 6/����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

!����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

!/����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

!6����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

!6/����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

! ����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

! /����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

! 6����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

! 6/����� :KHQ FRPSDULQJ D FRQVWDQW WR D ZRUG ���� ���� ����� ����� ������ �
:KHQ FRPSDULQJ m'0 WR m'0 ���� ����

767����� 6HWWLQJ � ELW RI D ZRUG WR D FRQVWDQW ���� ���� ����� ����� ������ �
6HWWLQJ � m'0 ELW WR m'0 ���� ����

7671����� 6HWWLQJ � ELW RI D ZRUG WR D FRQVWDQW ���� ���� ����� ����� ������ �
6HWWLQJ � m'0 ELW WR m'0 ���� ����

������ &RQVWDQW � ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 � m'0� m'0 ���� ����

�/����� &RQVWDQW � ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 � m'0� m'0 ���� ����

�&����� &RQVWDQW � ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 � m'0� m'0 ���� ����

�&/����� &RQVWDQW � ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 � m'0� m'0 ���� ����

,QVWUXFWLRQ ([HFXWLRQ 7LPHV 6HFWLRQ ���



���

,QVWUXFWLRQ 2)) H[HFXWLRQ WLPH �mV�21 H[HFXWLRQ WLPH �mV�&RQGLWLRQV,QVWUXFWLRQ
&���+(&���+*&���+;&���+(&���+*&���+;

&RQGLWLRQV

�%����� &RQVWDQW � ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 � m'0� m'0 ���� ����

�%/����� &RQVWDQW � ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 � m'0� m'0 ���� ����

�%&����� &RQVWDQW � ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 � m'0� m'0 ���� ����

�%&/����� &RQVWDQW � ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 � m'0� m'0 ���� ����

ï����� &RQVWDQW ï ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 ï m'0� m'0 ���� ����

ï/����� &RQVWDQW ï ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 ï m'0� m'0 ���� ����

ï&����� &RQVWDQW ï ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 ï m'0� m'0 ���� ����

ï&/����� &RQVWDQW ï ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 ï m'0� m'0 ���� ����

ï%����� &RQVWDQW ï ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 ï m'0� m'0 ���� ����

ï%/����� &RQVWDQW ï ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 ï m'0� m'0 ���� ����

ï%&����� &RQVWDQW ï ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 ï m'0� m'0 ���� ����

ï%&/����� &RQVWDQW ï ZRUG� ZRUG ���� ���� ����� ����� ������ �
m'0 ï m'0� m'0 ���� ����

m����� &RQVWDQW � ZRUG� ZRUG ���� ���� ����� ����� �����m� �
m'0 � m'0� m'0 ���� ����

m/����� &RQVWDQW � ZRUG� ZRUG ���� ���� ����� ����� �����m � �
m'0 � m'0� m'0 ���� ����

m8����� &RQVWDQW � ZRUG� ZRUG ���� ���� ����� ����� �����m � �
m'0 � m'0� m'0 ���� ����

m8/����� &RQVWDQW � ZRUG� ZRUG ���� ���� ����� ����� �����m � �
m'0 � m'0� m'0 ���� ����

m%����� &RQVWDQW � ZRUG� ZRUG ���� ���� ����� ����� �����m � �
m'0 � m'0� m'0 ���� ����

m%/����� &RQVWDQW � ZRUG� ZRUG ����� ����� ����� ����� �����m � �
m'0 � m'0� m'0 ����� �����

������ &RQVWDQW   ZRUG� ZRUG ���� ���� ����� ����� ������ �

m'0   m'0� m'0 ���� ����

�/����� &RQVWDQW   ZRUG� ZRUG ���� ���� ����� ����� ������ �

m'0   m'0� m'0 ���� ����

�8����� &RQVWDQW   ZRUG� ZRUG ���� ���� ����� ����� ������ �

m'0   m'0� m'0 ���� ����

�8/����� &RQVWDQW   ZRUG� ZRUG ���� ���� ����� ����� ������ �

m'0   m'0� m'0 ���� ����

�%����� &RQVWDQW   ZRUG� ZRUG ���� ���� ����� ����� ������ �

m'0   m'0� m'0 ���� ����

,QVWUXFWLRQ ([HFXWLRQ 7LPHV 6HFWLRQ ���



���

,QVWUXFWLRQ 2)) H[HFXWLRQ WLPH �mV�21 H[HFXWLRQ WLPH �mV�&RQGLWLRQV,QVWUXFWLRQ
&���+(&���+*&���+;&���+(&���+*&���+;

&RQGLWLRQV

�%/����� &RQVWDQW   ZRUG� ZRUG ���� ���� ����� ����� ������ �

m'0   m'0� m'0 ���� ����

$'%/����� '0 � '0� '0 ����� ����� ����� ����� �����
m'0 � m'0� m'0 ���� ����

6%%/����� '0 ï '0� '0 ����� ����� ����� ����� �����
m'0 ï m'0� m'0 ���� ����

0%6/����� '0 � '0� '0 ���� �� ����� ����� �����
m'0 � m'0� m'0 ���� ����

'%6/����� '0   '0� '0 ���� ����� ����� ����� ������ �
m'0   m'0� m'0 ����� �����

0%6����� &RQVWDQW � ZRUG� ZRUG ����� ����� ����� ����� �����
'0 � '0� '0 ����� �����
m'0 � m'0� m'0 ���� ����

'%6����� &RQVWDQW   ZRUG� ZRUG ����� ����� ����� ����� �����
'0   '0� '0 ����� �����
m'0   m'0� m'0 ���� ����

%;)��ïï� :RUG GHVLJQDWLRQ �� ZRUG� ���� ���� ����� ����� ������ �
m'0 GHVLJQDWLRQ ������ ZRUGV� ���� PV �6HH

QRWH ��
m'0 GHVLJQDWLRQ ������ ZRUGV� ���� PV �6HH

QRWH ��
,(06�ïï� &RQVWDQW GHVLJQDWLRQ �6ZLWFK WR '0�� ����� ����� ����� ����� ������ �

:RUG GHVLJQDWLRQ �6ZLWFK WR (0 EDQN�� ����� �����
;)5��ïï� :RUG GHVLJQDWLRQ �� ZRUG� ���� ���� ����� ����� ������ �

m'0 GHVLJQDWLRQ ������ ZRUGV� ����� �����
m'0 GHVLJQDWLRQ ������ ZRUGV� ���� PV �6HH

QRWH ��

1RWH �� 6DPH DV WKH &���+;·V LQVWUXFWLRQ H[HFXWLRQ WLPH�
�� $GG ���� mV WR WKH &���+;·V LQVWUXFWLRQ H[HFXWLRQ WLPH�
�� $GG ��� mV WR WKH &���+;·V LQVWUXFWLRQ H[HFXWLRQ WLPH�
�� 5HIHU WR WKH 3& &DUG 8QLW 2SHUDWLRQ 0DQXDO �:�����

,QVWUXFWLRQ ([HFXWLRQ 7LPHV 6HFWLRQ ���



���

��� ,�2 5HVSRQVH 7LPH
7KH ,�2 UHVSRQVH WLPH LV WKH WLPH LW WDNHV IRU WKH 3& WR RXWSXW D FRQWURO VLJQDO
DIWHU LW KDV UHFHLYHG DQ LQSXW VLJQDO� 7KH WLPH LW WDNHV WR UHVSRQGGHSHQGV RQ WKH
F\FOH WLPH DQG ZKHQ WKH &38 8QLW UHFHLYHV WKH LQSXW VLJQDO UHODWLYH WR WKH LQSXW
UHIUHVK SHULRG�
7KH PLQLPXP DQG PD[LPXP ,�2 UHVSRQVH WLPH FDOFXODWLRQV GHVFULEHG EHORZ
DUH IRU ZKHUH ,5 ����� LV WKH LQSXW ELW WKDW UHFHLYHV WKH VLJQDODQG ,5 ����� LV WKH
RXWSXW ELW FRUUHVSRQGLQJ WR WKH GHVLUHG RXWSXW SRLQW�

�����

�����

����� %DVLF 6\VWHPV
7KH 3& UHVSRQGV PRVW TXLFNO\ ZKHQ LW UHFHLYHV DQ LQSXW VLJQDO MXVW SULRU WR WKH
,�2 UHIUHVK SHULRG LQ WKH F\FOH�2QFH WKH LQSXW ELW FRUUHVSRQGLQJ WR WKH VLJQDO KDV
EHHQ WXUQHG 21� WKH SURJUDP ZLOO KDYH WR EH H[HFXWHG RQFH WR WXUQ 21 WKH RXW�
SXW ELW IRU WKH GHVLUHG RXWSXW VLJQDO DQG WKHQ WKH ,�2 UHIUHVK RSHUDWLRQ ZRXOG
KDYH WR EH UHSHDWHG WR UHIUHVK WKH RXWSXW ELW� 7KH ,�2 UHVSRQVH WLPH LQ WKLV FDVH
LV WKXV IRXQG E\ DGGLQJ WKH LQSXW 21�GHOD\ WLPH� WKH F\FOH WLPH� DQG WKH RXWSXW
21�GHOD\ WLPH� 7KLV VLWXDWLRQ LV LOOXVWUDWHG EHORZ�

&\FOH WLPH

,QSXW
VLJQDO

2XWSXW
VLJQDO

&\FOH

&\FOH WLPH

,�2 UHIUHVK

,�2 UHVSRQVH WLPH

2XWSXW 21 GHOD\

,QSXW
21 GHOD\

,QVWUXFWLRQ
H[HFXWLRQ

,QVWUXFWLRQ
H[HFXWLRQ

,QVWUXFWLRQ
H[HFXWLRQ

&38 8QLW
UHDGV

LQSXW VLJQDO

0LQLPXP ,�2 UHVSRQVH WLPH  
,QSXW 21 GHOD\ � &\FOH WLPH � 2XWSXW 21 GHOD\

0LQLPXP ,�2 5HVSRQVH
7LPH

,�2 5HVSRQVH 7LPH 6HFWLRQ ���



���

7KH 3& WDNHV ORQJHVW WR UHVSRQG ZKHQ LW UHFHLYHV WKH LQSXW VLJQDO MXVW DIWHU WKH
,�2 UHIUHVK SKDVH RI WKH F\FOH� ,Q WKLV FDVH WKH &38 8QLW GRHV QRW UHFRJQL]H WKH
LQSXW VLJQDO XQWLO WKH HQG RI WKH QH[W F\FOH� 7KH PD[LPXP UHVSRQVH WLPH LV WKXV
RQHF\FOH ORQJHU WKDQ WKHPLQLPXP ,�2 UHVSRQVH WLPH� H[FHSW WKDW WKH ,�2 UHIUHVK
WLPH ZRXOG QRW QHHG WR EH DGGHG LQ EHFDXVH WKH LQSXW FRPHV MXVW DIWHU LW UDWKHU
WKDQ EHIRUH LW�

&\FOH WLPH

,QSXW
VLJQDO

2XWSXW
VLJQDO

&\FOH

&\FOH WLPH

,�2 UHIUHVK

,�2 UHVSRQVH WLPH

,QSXW
21

GHOD\

,QVWUXFWLRQ
H[HFXWLRQ

,QVWUXFWLRQ
H[HFXWLRQ

,QVWUXFWLRQ
H[HFXWLRQ

&38 8QLW
UHDGV LQSXW

VLJQDO

2XWSXW
21 GHOD\

&\FOH WLPH

0D[LPXP ,�2 UHVSRQVH WLPH  
,QSXW 21 GHOD\ � �&\FOH WLPH � �� � 2XWSXW 21 GHOD\

&DOFXODWLRQ ([DPSOH 7KH GDWD LQ WKH IROORZLQJ WDEOH ZRXOG SURGXFH WKH PLQLPXPDQGPD[LPXP F\FOH
WLPHV VKRZQ FDOFXODWHG EHORZ�

,WHP 7LPH
,QSXW 21�GHOD\ ��� PV
2XWSXW 21�GHOD\ �� PV
&\FOH WLPH �� PV

0LQLPXP ,�2 UHVSRQVH WLPH  ��� � �� � ��  ���� PV
0D[LPXP ,�2 UHVSRQVH WLPH  ��� � ��� [ �� ���  ���� PV

1RWH ,Q WKLV H[DPSOH WKH ,�2 UHIUHVK WLPH LV QHJOLJLEOH KDV QRW EHHQ LQFOXGHG LQ WKH
PLQLPXP ,�2 UHVSRQVH WLPH�

����� 5HPRWH ,�2 6\VWHPV
:LWK 5HPRWH ,�2 6\VWHPV� RQO\ WKH F\FOH WLPH RI WKH 3& QHHGV WR EH FRQVLGHUHG
LQ FRPSXWLQJ WKH ,�2 UHVSRQVH WLPHV DV ORQJ DV WKH UHPRWH ,�2 WUDQVPLVVLRQ WLPH
LV QHJOLJLEOH DQG VPDOOHU WKDQ WKH F\FOH WLPH� 7KH F\FOH WLPH� KRZHYHU� LV LQ�
FUHDVHG E\ WKH SUHVHQFH RI WKH 5HPRWH ,�2 6\VWHP�
7KH SURFHVVLQJ WKDW GHWHUPLQHV DQG WKH PHWKRGV IRU FDOFXODWLQJPD[LPXP DQG
PLQLPXP UHVSRQVH WLPHV IURP LQSXW WR RXWSXW DUH SURYLGHG LQ WKLV VHFWLRQ�&DOFX�
ODWLRQVDVVXPH WKDW ERWK WKH LQSXW DQG WKH RXWSXWDUH ORFDWHGRQ6ODYH5DFNV LQD
5HPRWH ,�2 6\VWHP� EXW WKH FDOFXODWLRQV DUH WKH VDPH IRU ,�2 SRLQWV RQ 2SWLFDO
,�2 8QLWV� ,�2 /LQN 8QLWV� ,�2 7HUPLQDOV� HWF�

;

,QSXW RQ
6ODYH 5DFN

2XWSXW RQ
6ODYH 5DFN

$OWKRXJKPRUH SUHFLVHHTXDWLRQVDUH SRVVLEOH LI UHTXLUHG� HTXDWLRQVXVHG IRU WKH
IROORZLQJ FDOFXODWLRQV GR QRW FRQVLGHU IUDFWLRQV RI D VFDQ�

0D[LPXP ,�2 5HVSRQVH
7LPH

,�2 5HVSRQVH 7LPH 6HFWLRQ ���



�

���

,Q ORRNLQJ DW WKH IROORZLQJ WLPLQJ FKDUWV� LW LV LPSRUWDQW WR UHPHPEHU WKH VH�
TXHQFH LQZKLFK SURFHVVLQJRFFXUV GXULQJ WKH3& VFDQ� SDUWLFXODU WKDW LQSXWVZLOO
QRW SURGXFH SURJUDPPHG DFWLRQV XQWLO WKH SURJUDP KDV EHHQ H[HFXWHG�
:KHQ FDOFXODWLQJ WKH UHVSRQVH WLPHV LQYROYLQJ LQSXWV DQG RXWSXWV IURP DQRWKHU
&38 8QLW FRQQHFWHG E\ DQ ,�2 /LQN 8QLW� WKH F\FOH WLPH RI WKH FRQWUROOLQJ &38
8QLW DQG WKH F\FOH WLPH RI WKH 3& WRZKLFK WKH ,�2 /LQN8QLW LVPRXQWHGPXVW ERWK
EH FRQVLGHUHG�

&DXWLRQ 1RLVH PD\ LQFUHDVH ,�2 GHOD\V�

7KH UHPRWH ,�2 WUDQVPLVVLRQ WLPH LV FRPSXWHG DV IROORZV�

750  7RWDO 6ODYH WUDQVPLVVLRQ WLPH IRU RQH 0DVWHU

 S757 � S777

757  7UDQVPLVVLRQ WLPH IRU HDFK 6ODYH

 ��� PV � ���� PV � Q�

:KHUH Q  QXPEHU RI ,�2 ZRUGV RQ WKH 6ODYH 5DFN

777  2SWLFDO ,�2 8QLW�,�2 7HUPLQDO WUDQVPLVVLRQ WLPH

 � PV � P

:KHUH P  QXPEHU RI 2SWLFDO ,�2 8QLWV�,�2 7HUPLQDOV

7KH PLQLPXP UHVSRQVH WLPH RFFXUV ZKHQ DOO VLJQDOV DUH SURFHVVHG DV VRRQ DV
WKH\ DUH UHFHLYHG� +HUH� WKUHH VFDQV DUH UHTXLUHG VR WKDW WKH SURJUDP LV
H[HFXWHG� DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

7LPH  ,QSXW 21 GHOD\ � F\FOH WLPH � � � RXWSXW 21 GHOD\

&\FOH WLPH ! 5HPRWH ,�2 WUDQVPLVVLRQ WLPHV

&\FOH WLPH
&38
8QLW

0DVWHU

6ODYH

,QSXW

2XWSXW

3URJUDP H[HFXWLRQ

7UDQVIHU WR &38 8QLW

7UDQVIHU WR 0DVWHU

6ODYH ,�2 UHIUHVK

5HPRWH ,�2 7UDQVPLVVLRQ
7LPHV

0LQLPXP ,�2 5HVSRQVH
7LPH

,�2 5HVSRQVH 7LPH 6HFWLRQ ���



���

7KHPD[LPXP UHVSRQVH WLPHRFFXUV ZKHQ WKH LQSXW MXVW PLVVHV WKH SURJUDPH[�
HFXWLRQSRUWLRQRI WKH VFDQ�PHDQLQJ WKDW SURFHVVLQJPXVWZDLW IRU WKH QH[W WUDQV�
PLVVLRQ DQG WKHQ WKH QH[W �L�H�� WKH IRXUWK� VFDQ�

7LPH  ,QSXW 21 GHOD\ � F\FOH WLPH � � � RXWSXW 21 GHOD\

&\FOH WLPH ! 5HPRWH ,�2 WUDQVPLVVLRQ WLPHV

1RWH 8VH WKHPD[LPXP F\FOH WLPH RXWSXW WR $5 �� LQ FRPSXWLQJ WKHPD[LPXP ,�2 UH�
VSRQVH WLPH�

&\FOH WLPH
&38
8QLW

0DVWHU

6ODYH

,QSXW

2XWSXW

3URJUDP H[HFXWLRQ

7UDQVIHU WR &38 8QLW

7UDQVIHU WR 0DVWHU6ODYH ,�2 UHIUHVK

([DPSOH &DOFXODWLRQV &DOFXODWLRQVZRXOG EH DV VKRZQ EHORZ IRU DQ LQSXW 21 GHOD\ RI ��� PV� DQ RXW�
SXW 21 GHOD\ RI �� PV� DQG D F\FOH WLPH RI �� PV�
0LQLPXP ,�2 5HVSRQVH 7LPH

7LPH  ��� PV � ��� PV � �� � �� PV  ���� PV

0D[LPXP ,�2 5HVSRQVH 7LPH

7LPH  ��� PV � ��� PV � �� � �� PV  ���� PV

1RWH �� 7KH F\FOH WLPHPD\EH OHVV WKDQ RU HTXDO WR WKH UHPRWH ,�2 WUDQVPLVVLRQ WLPH
ZKHQ WKHUH DUH 6SHFLDO ,�2 8QLWV RQ 6ODYH 5DFNV� ,I WKLV LV WKH FDVH� WKHUH
PD\ EH F\FOHV ZKHQ ,�2 LV QRW UHIUHVKHG EHWZHHQ WKH 0DVWHU DQG WKH
&���+;�+*�+( &38 8QLW�

�� 5HIUHVKLQJ LV SHUIRUPHG IRU0DVWHUV RQO\ RQFH SHU F\FOH� DQG WKHQ RQO\ DIWHU
FRQILUPLQJ FRPSOHWLRQ RI WKH UHPRWH F\FOH�

�� 7KH VKRUW GXUDWLRQRI21�2)) VWDWXV SURGXFHGE\ GLIIHUHQWLDWHG LQVWUXFWLRQV
FDQ FDXVH LQDFFXUDWH VLJQDOV ZKHQ GHDOLQJ ZLWK 5HPRWH ,�2 6\VWHPV XQ�
OHVV DSSURSULDWH SURJUDPPLQJ VWHSV DUH WDNHQ�

0D[LPXP ,�2 5HVSRQVH
7LPH

,�2 5HVSRQVH 7LPH 6HFWLRQ ���



���

����� +RVW /LQN 6\VWHPV

7KH IROORZLQJ GLDJUDP LOOXVWUDWHV WKH SURFHVVLQJ WKDW WDNHV SODFH ZKHQ DQ LQSXW
RQ RQH 3& LV WUDQVIHUUHG WKURXJK WKH +RVW /LQN 6\VWHP WR WXUQ 21 DQ RXWSXW RQ
DQRWKHU 3&� 5HIHU WR +RVW /LQN 6\VWHP GRFXPHQWDWLRQ IRU IXUWKHU GHWDLOV�

;

,QSXW RQ �� 2XWSXW RQ ���

&\FOH WLPH

,QSXW
VLJQDO

2XWSXW
VLJQDO

,�2 UHIUHVK

,�2 UHIUHVK

,�2 UHVSRQVH WLPH

&38 8QLW
UHDGV

LQSXW VLJQDO

&38 8QLW
ZULWHV

RXWSXW VLJQDO

2XWSXW 21 GHOD\,QSXW 21 GHOD\

+RVW OLQN VHUYLFH

%XIIHU IRU +RVW
/LQN 8QLW � �

&\FOH WLPH

%XIIHU IRU +RVW
/LQN 8QLW � ��

3& IRU +RVW
/LQN 8QLW � ��

3& IRU +RVW
/LQN 8QLW � �

+RVW FRPSXWHU

+RVW FRPSXWHU
SURFHVVLQJ WLPH

&RPPDQG &RPPDQG

5HVSRQVH 5HVSRQVH

&RPPDQG�UHVSRQVH IRU 8QLW � � &RPPDQG�UHVSRQVH IRU 8QLW � ��

+RVW OLQN VHUYLFH

7KH HTXDWLRQVXVHG WR FDOFXODWH WKHPLQLPXPDQGPD[LPXP F\FOH WLPHV DUH JLY�
HQ EHORZ� 7KH QXPEHU RI F\FOHV UHTXLUHG IRU HDFK 3& GHSHQGV RQ WKH DPRXQW RI
GDWD EHLQJ UHDG�ZULWWHQ�

0LQLPXP UHVSRQVH WLPH  ,QSXW 21 GHOD\ � &RPPDQG WUDQVPLVVLRQ WLPH � �&\FOH WLPH RI 3& IRU 8QLW �� � �� � 5HVSRQVH WUDQVPLV�
VLRQ WLPH � +RVW FRPSXWHU SURFHVVLQJ WLPH � &RPPDQG WUDQVPLVVLRQ WLPH � �&\FOH WLPH RI 3& IRU 8QLW ���
� �� � 2XWSXW 21 GHOD\

0D[LPXP UHVSRQVH WLPH  ,QSXW 21 GHOD\ � &RPPDQG WUDQVPLVVLRQ WLPH � �&\FOH WLPH RI 3& IRU 8QLW �� � ��� � 5HVSRQVH WUDQVPLV�
VLRQ WLPH � +RVW FRPSXWHU SURFHVVLQJ WLPH � &RPPDQG WUDQVPLVVLRQ WLPH � �&\FOH WLPH RI 3& IRU 8QLW ���
� ��� � 2XWSXW 21 GHOD\

����� 3& /LQN 6\VWHPV

7KH SURFHVVLQJ WKDW GHWHUPLQHV DQG WKH PHWKRGV IRU FDOFXODWLQJPD[LPXP DQG
PLQLPXP UHVSRQVH WLPHV IURP LQSXW WR RXWSXW DUH SURYLGHG LQ WKLV VXEVHFWLRQ�
7KH IROORZLQJ6\VWHP DQG ,�2 SURJUDP VWHSV ZLOO EH XVHG LQ DOO H[DPSOHV EHORZ�
7KLV 6\VWHP FRQWDLQV HLJKW 3& /LQN 8QLWV�

,�2 5HVSRQVH 7LPH 6HFWLRQ ���



���

,Q ORRNLQJ DW WKH IROORZLQJ WLPLQJ FKDUWV� LW LV LPSRUWDQW WR UHPHPEHU WKH VH�
TXHQFH SURFHVVLQJ RFFXUV GXULQJ WKH 3& VFDQ� SDUWLFXODU WKDW LQSXWVZLOO QRW SUR�
GXFH SURJUDPPHG�DFWLRQV XQWLO WKH SURJUDP KDV EHHQ H[HFXWLRQ�

;

3& /LQN 8QLW

3&

3& /LQN 8QLW

3&

;

;

8QLW � 8QLW �

,QSXW RQ 3&
RI 8QLW �

/5
ELW

,QSXW /5 ;;;;

2XWSXW RQ 3&
RI 8QLW �

/5 ;;;;

,QSXW
2XWSXW

2XWSXW

1RWH 1RLVH PD\ LQFUHDVH ,�2 GHOD\V�

3& /LQN &RQGLWLRQV 7KH 3& /LQN 6\VWHP XVHG LQ WKLV H[DPSOH FRQVLVWV RI WKH IROORZLQJ�
� 1R� RI 3&V OLQNHG� �
� 1R� RI /5 SRLQWV OLQNHG� ��� SHU 3&
� 0D[LPXP 3&� �
� /5 SRLQWV XVHG� �����

7KH IROORZLQJ LOOXVWUDWHV WKH GDWD IORZ WKDW ZLOO SURGXFH WKH PLQLPXP UHVSRQVH
WLPH� L�H�� WKH WLPH WKDW UHVXOWV ZKHQ DOO VLJQDOV DQG GDWD WUDQVPLVVLRQV DUH SUR�
FHVVHG DV VRRQ DV WKH\ RFFXU�

3& ZLWK
8QLW �

%XIIHU LQ 8QLW �

3& /LQN 8QLW WUDQV�
PLVVLRQV

%XIIHU LQ 8QLW �

,QSXW

2XWSXW

0LQLPXP WUDQVPLVVLRQ WLPH

3URJUDP
H[HFXWHG�

&\FOH WLPH

&\FOH WLPH ,�2 UHIUHVK3URJUDP H[HFXWHG�

3& ZLWK
8QLW �

,�2 UHIUHVK

7KH HTXDWLRQ IRU PLQLPXP ,�2 UHVSRQVH WLPH LV WKXV DV IROORZV�
5HVSRQVH WLPH  ,QSXW 21 GHOD\ � &\FOH WLPH RI 3& RI 8QLW � � 0LQLPXP WUDQV�

PLVVLRQ WLPH � �&\FOH WLPH RI 3& RI 8QLW � � �� � 2XWSXW 21
GHOD\

,QVHUWLQJ WKH IROORZLQJ YDOXHV LQWR WKLV HTXDWLRQ SURGXFHV D PLQLPXP ,�2 UH�
VSRQVH WLPH RI ����� PV�
,QSXW 21 GHOD\� ��� PV

0LQLPXP 5HVSRQVH 7LPH

,�2 5HVSRQVH 7LPH 6HFWLRQ ���



���

2XWSXW 21 GHOD\� �� PV
&\FOH WLPH IRU 3& RI 8QLW �� �� PV
&\FOH WLPH IRU 3& RI 8QLW �� �� PV
0LQLPXP WUDQVPLVVLRQ WLPH� ��� PV��� PV ���� PV

7KH IROORZLQJ GLDJUDP LOOXVWUDWHV WKH GDWD IORZ WKDW ZLOO SURGXFH WKH PD[LPXP
UHVSRQVH WLPH� 'HOD\V RFFXU EHFDXVH VLJQDOV RU GDWD LV UHFHLYHG MXVW DIWHU WKH\
ZRXOG EH SURFHVVHG RU EHFDXVH GDWD LV VHQW GXULQJ SURFHVVLQJ� ,Q HLWKHU FDVH�
SURFHVVLQJ PXVW ZDLW XQWLO WKH QH[W VFDQ�SROOLQJ F\FOH�
)LUVW RXWSXW WR WKH EXIIHU LQ WKH SROOLQJXQLW LV GHOD\HGE\ WKH VHWWLQJRI WKH QXPEHU
RI /5 ELWV WR EH UHIUHVKHGHDFK VFDQ� $ VLPLODU GHOD\ LV SUHVHQW ZKHQ WKH /5GDWD
UHDFKHV 8QLW �� 7KH SROOLQJ GHOD\ LV WKH UHVXOW RI WKH /5 GDWD LQ LWV 3& EHLQJ XS�
GDWHG LPPHGLDWHO\ DIWHU WKH SUHYLRXV ZDV VHQW WR WKH EXIIHU LQ WKH 3& /LQN 8QLW�
FDXVHD GHOD\XQWLO WKH QH[W SROOLQJF\FOH�2QHPRUH SROOLQJF\FOH LV WKHQ UHTXLUHG
EHIRUH WKH GDWD UHDFKHV WKH EXIIHU LQ 3& /LQN 8QLW ��

3& ZLWK
8QLW �

%XIIHU LQ 8QLW �

3& /LQN 8QLW
WUDQVPLVVLRQV

%XIIHU LQ 8QLW �

3& ZLWK
8QLW �

,QSXW

2XWSXW

3& /LQN
SROOLQJ WLPH

&\FOH WLPH

&\FOH WLPH
,�2 UHIUHVK

,QGXFWLRQ VHTXHQFH
SURFHVVLQJ WLPH

0D[LPXP
WUDQVPLVVLRQ
WLPH

3ROOLQJ GHOD\

7KH HTXDWLRQ IRU PD[LPXP ,�2 UHVSRQVH WLPH LV WKXV DV IROORZV�
5HVSRQVH WLPH  ,QSXW 21 GHOD\ � >&\FOH WLPH RI 3& RI 8QLW � � �1XPEHU RI /5

WUDQVIHU ELWV   ,�2 UHIUHVK ELWV�@ � a � �3& /LQN SROOLQJ WLPH �
,QGXFWLRQ VHTXHQFH SURFHVVLQJ WLPH� � ^&\FOH WLPH RI 3& RI
8QLW � � >�1XPEHU RI /5 WUDQVIHU ELWV  ,�2 UHIUHVK ELWV�� ���@`
� b � 2XWSXW 21 GHOD\

,I F\FOH WLPHRI 3& RI8QLW � ! 3&/LQN SROOLQJ WLPH�a F\FOH WLPHRI 3& RI8QLW �� ,I
F\FOH WLPH RI 3& RI 8QLW � � 3& /LQN SROOLQJ WLPH� a  3& /LQN SROOLQJ WLPH�
,I F\FOH WLPHRI 3& RI 8QLW � ! 3& /LQN SROOLQJ WLPH�b F\FOH WLPHRI 3& RI8QLW �� ,I
F\FOH WLPH RI 3& RI 8QLW � � 3& /LQN SROOLQJ WLPH� b  3& /LQN SROOLQJ WLPH�
,QVHUWLQJ WKH IROORZLQJ YDOXHV LQWR WKLV HTXDWLRQ SURGXFHV D PD[LPXP ,�2 UH�
VSRQVH WLPH RI ����� PV�
,QSXW 21 GHOD\� ��� PV
2XWSXW 21 GHOD\� �� PV
&\FOH WLPH IRU 3& RI 8QLW �� �� PV
&\FOH WLPH IRU 3& RI 8QLW �� �� PV
3& /LQN SROOLQJ WLPH� ��� PV � � 3&V � �� PV  ���� PV
,QGXFWLRQ VHTXHQFH SURFHVVLQJ� �� PV � �� 3&V ï � 3&V�  � PV

0D[LPXP 5HVSRQVH 7LPH

,�2 5HVSRQVH 7LPH 6HFWLRQ ���



���

,�2 UHIUHVK ELWV IRU 8QLW � ���

,�2 UHIUHVK ELWV IRU 8QLW � ���

5HGXFLQJ 5HVSRQVH 7LPH ,25)����� FDQ EH XVHG LQ SURJUDPPLQJ WR VKRUWHQ WKH ,�2 UHVSRQVH WLPH
JUHDWHU WKDQ LV SRVVLEOH E\ VHWWLQJ D KLJK QXPEHU RI UHIUHVK ELWV� �5HPHPEHU�
LQFUHDVLQJ WKH QXPEHU RI UHIUHVK ELWV VHW RQ WKH EDFN�SDQHO /(' VKRUWHQV UH�
VSRQVH WLPH� EXW LQFUHDVHV WKH F\FOH WLPH RI WKH 3&��

7KH IROORZLQJ FDOFXODWLRQV IRU WKH PD[LPXP F\FOH WLPH XVH WKH VDPH H[DPSOH
6\VWHP FRQILJXUDWLRQ DV WKDW XVHG LQ �ï�5HVSRQVH 7LPHV� ,Q SURJUDPPLQJ WKH
3&V IRU 3& /LQN 8QLWV �� DQG ��� ,25)����� LV H[HFXWHG GXULQJ HYHU\ 3& VFDQ
IRU WKH 3& /LQN 8QLWV� 7KH EDVLF HTXDWLRQ IRU WKH PD[LPXP ,�2 UHVSRQVH WLPH LV
DV IROORZV�
5HVSRQVH WLPH  ,QSXW 21 GHOD\ � >&\FOH WLPH RI 3& RI 8QLW � � �1XPEHU RI /5

WUDQVIHU ELWV   1XPEHU RI ,�2 UHIUHVK ELWV   ��@ � a � 3& /LQN
SROOLQJ WLPH � ,QGXFWLRQ VHTXHQFH SURFHVVLQJ WLPH � ^&\FOH
WLPHRI 3&RI8QLW � � >�1XPEHU RI /5 WUDQVIHU ELWV 1XPEHU RI
,�2 UHIUHVK ELWV   �� � � � �@` � b � 2XWSXW 21 GHOD\

,I F\FOH WLPHRI 3& RI8QLW � ! 3&/LQN SROOLQJ WLPH�a F\FOH WLPHRI 3& RI8QLW �� ,I
F\FOH WLPH RI 3& RI 8QLW � � 3& /LQN SROOLQJ WLPH� a  3& /LQN SROOLQJ WLPH�

,I F\FOH WLPHRI 3& RI 8QLW � ! 3& /LQN SROOLQJ WLPH�b F\FOH WLPHRI 3& RI8QLW �� ,I
F\FOH WLPH RI 3& RI 8QLW � � 3& /LQN SROOLQJ WLPH� b  3& /LQN SROOLQJ WLPH�

7KH UHTXLUHG GDWD IURP WKH H[DPSOH 6\VWHP FRQILJXUDWLRQ LV DV IROORZV�

,QSXW 21 GHOD\ ��� PV

2XWSXW 21 GHOD\ �� PV

&\FOH WLPH RI 3& RI 8QLW � �� PV � ��� PV  ����
���� PV UHTXLUHG IRU ,25) H[HFXWLRQ�

&\FOH WLPH RI 3& RI 8QLW � �� PV � ��� PV  ����
���� PV UHTXLUHG IRU ,25) H[HFXWLRQ�

1XPEHU RI 3& /LQN 8QLWV �

1XPEHU RI /5 ELWV �����

1XPEHU RI UHIUHVK ELWV IRU 8QLW � ���

1XPEHU RI UHIUHVK ELWV IRU 8QLW � ���

3& /LQN SROOLQJ WLPH ��� PV � � 3&V � �� PV  ���� PV

,QGXFWLRQ VHTXHQFH SURFHVVLQJ WLPH �� PV � �� 3&V ï � 3&V�  � PV

3ODFLQJ WKHVH YDOXHV LQWR WKH HTXDWLRQ SURGXFHV D PD[LPXP ,�2 UHVSRQVH WLPH
RI ����� PV� DSSUR[LPDWHO\ ��� PV VKRUWHU WKDQ ZKHQ ,25) LV QRW XVHG�

����� 2QH�WR�RQH /LQN ,�2 5HVSRQVH 7LPH
:KHQ WZR &���+;�+*�+(V DUH OLQNHG RQH�WR�RQH� WKH ,�2 UHVSRQVH WLPH LV WKH
WLPH UHTXLUHG IRU DQ LQSXW H[HFXWHG DW RQH RI WKH &���+;�+*�+(V WR EH RXWSXW
WR WKH RWKHU &���+;�+*�+( E\ PHDQV RI RQH�WR�RQH OLQN FRPPXQLFDWLRQV�

2QH�WR�RQH OLQN FRPPXQLFDWLRQV DUH FDUULHG RXW UHFLSURFDOO\ EHWZHHQ WKH PDV�
WHU DQG WKH VODYH� 7KH UHVSHFWLYH WUDQVPLVVLRQ WLPHV DUH DV VKRZQ EHORZ� GH�
SHQGLQJ RQ WKH QXPEHU RI /5 ZRUGV XVHG�

1XPEHU RI ZRUGV XVHG 7UDQVPLVVLRQ WLPH
�� ZRUGV �/5 �� WR /5 ��� �� PV
�� ZRUGV �/5 �� WR /5 ��� �� PV
�� ZRUGV �/5 �� WR /5 ��� �� PV

,�2 5HVSRQVH 7LPH 6HFWLRQ ���
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7KH PLQLPXP DQG PD[LPXP ,�2 UHVSRQVH WLPHV DUH VKRZQ KHUH� XVLQJ DV DQ
H[DPSOH WKH IROORZLQJ LQVWUXFWLRQV H[HFXWHG DW WKH PDVWHU DQG WKH VODYH� ,Q WKLV
H[DPSOH� FRPPXQLFDWLRQV SURFHHG IURP WKH PDVWHU WR WKH VODYH�

,QSXW
2XWSXW �/5� ,QSXW

�/5�
2XWSXW

7KH IROORZLQJ FRQGLWLRQVDUH WDNHQ DV H[DPSOHV IRU FDOFXODWLQJ WKH ,�2 UHVSRQVH
WLPHV�

,QSXW 21 GHOD\� � PV
0DVWHU F\FOH WLPH� �� PV
6ODYH F\FOH WLPH� �� PV
2XWSXW 21 GHOD\� �� PV
1XPEHU RI /5 ZRUGV� �� ZRUGV

0LQLPXP ,�2 5HVSRQVH 7LPH 7KH&���+;�+*�+( UHVSRQGVPRVW TXLFNO\ XQGHU WKH IROORZLQJFLUFXPVWDQFHV�

�� �� ���� �� 7KH &���+;�+*�+( UHFHLYHV DQ LQSXW VLJQDO MXVW SULRU WR WKH LQSXW UHIUHVK
SKDVH RI WKH F\FOH�

�� 7KH PDVWHU WR VODYH WUDQVPLVVLRQ EHJLQV LPPHGLDWHO\�
�� 7KH VODYH H[HFXWHV FRPPXQLFDWLRQV VHUYLFLQJ LPPHGLDWHO\ DIWHU FRPSOH�

WLRQ RI FRPPXQLFDWLRQV�

0DVWHU

,QSXW
SRLQW

,QSXW
ELW

&38 8QLW
SURFHVVLQJ

,�2 UHIUHVK

2YHUVHHLQJ� FRPPXQLFD�
WLRQV� HWF�

&\FOH WLPH

,QSXW 21 GHOD\

2QH�WR�RQH OLQN
FRPPXQLFDWLRQV

0DVWHU WR
6ODYH

&38 8QLW
SURFHVVLQJ

6ODYH

,QVWUXFWLRQ
H[HFXWLRQ

,QVWUXFWLRQ
H[HFXWLRQ

,QVWUXFWLRQ
H[HFXWLRQ

,QVWUXFWLRQ
H[HFXWLRQ

2XWSXW SRLQW

2XWSXW 21
GHOD\

7KH PLQLPXP ,�2 UHVSRQVH WLPH LV DV IROORZV�
,QSXW 21 GHOD\� � PV
0DVWHU F\FOH WLPH� �� PV
7UDQVPLVVLRQ WLPH� �� PV
6ODYH F\FOH WLPH� �� PV

� 2XWSXW 21 GHOD\� �� PV
0LQLPXP ,�2 UHVSRQVH WLPH� �� PV

0D[LPXP ,�2 5HVSRQVH 7LPH 7KH &���+;�+*�+( WDNHV WKH ORQJHVW WR UHVSRQG XQGHU WKH IROORZLQJ FLUFXP�
VWDQFHV�

�� �� ���� �� 7KH &���+;�+*�+( UHFHLYHV DQ LQSXW VLJQDO MXVW DIWHU WKH LQSXW UHIUHVK
SKDVH RI WKH F\FOH�

�� 7KH PDVWHU WR VODYH WUDQVPLVVLRQ GRHV QRW EHJLQ LPPHGLDWHO\�

,�2 5HVSRQVH 7LPH 6HFWLRQ ���
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�� &RPPXQLFDWLRQV DUH FRPSOHWHG MXVW DIWHU WKH VODYH H[HFXWHV FRPPXQLFD�
WLRQV VHUYLFLQJ�

,�2 UHIUHVK

2YHUVHHLQJ� FRPPXQLFD�
WLRQV� HWF�

,QSXW 21 GHOD\

0DVWHU

,QSXW
SRLQW

,QSXW
ELW

&38 8QLW
SURFHVVLQJ

&\FOH WLPH

,QVWUXFWLRQ
H[HFXWLRQ

,QVWUXFWLRQ
H[HFXWLRQ

,QVWUXFWLRQ
H[HFXWLRQ

,QVWUXFWLRQ
H[HFXWLRQ

,QVWUXFWLRQ
H[HFXWLRQ

6ODYH

0DVWHU WR
6ODYH

6ODYH WR
0DVWHU

0DVWHU WR
6ODYH

&38 8QLW
SURFHVVLQJ

2XWSXW SRLQW

2XWSXW 21
GHOD\

,QVWUXFWLRQ
H[HFXWLRQ

2QH�WR�RQH OLQN
FRPPXQLFDWLRQV

7KH PD[LPXP ,�2 UHVSRQVH WLPH LV DV IROORZV�
,QSXW 21 GHOD\� � PV
0DVWHU F\FOH WLPH� �� PV � �
7UDQVPLVVLRQ WLPH� �� PV � �
6ODYH F\FOH WLPH� �� PV � �

� 2XWSXW 21 GHOD\� �� PV
0D[LPXP ,�2 UHVSRQVH WLPH� ��� PV

����� ,QWHUUXSW 5HVSRQVH 7LPHV
7KH UHVSRQVH WLPH IURP WKH WLPH DQ LQWHUUXSW LQSXW LV UHFHLYHG XQWLO WKH LQWHUUXSW
VXEURXWLQH H[HFXWLRQ KDV EHHQ FRPSOHWHG LV GHVFULEHG QH[W�

,QSXW ,QWHUUXSWV

([WHUQDO LQWHUUXSW LQSXW VLJQDO

,QWHUQDO LQWHUUXSW VLJQDO

,QWHUUXSW VXEURXWLQH H[HFXWLRQ

W�

W�

W�  21 GHOD\ RI ,QWHUUXSW ,QSXW 8QLW
W�  6RIWZDUH LQWHUUXSW UHVSRQVH WLPH

7RWDO LQWHUUXSW UHVSRQVH WLPH  W� � W�
7KH 21 GHOD\ RI ,QWHUUXSW ,QSXW 8QLW LV ��� PV RU OHVV�
7KH VRIWZDUH LQWHUUXSW UHVSRQVH WLPH GHSHQGVRQ WKH LQWHUUXSW UHVSRQVHSDUDP�
HWHU VHWWLQJ LQ '0 ���� RI WKH 3& 6HWXS� ,I WKH '0 ���� LV VHW IRU WKH &���+�
FRPSDWLEOH PRGH ������� WKH VRIWZDUH LQWHUUXSW UHVSRQVH WLPH LV OHVV WKDQ
�� PV� ,I WKH '0 ���� LV VHW IRU WKH &���+;�+*�+( PRGH ��[[[�� WKH VRIWZDUH
LQWHUUXSW UHVSRQVH WLPH LV OHVV WKDQ � PV� 7KH WRWDO LQWHUUXSW UHVSRQVH WLPH LV
WKXV DV VKRZQ LQ WKH IROORZLQJ WDEOH�

,QWHUUXSW UHVSRQVH VHWWLQJ 7RWDO LQWHUUXSW UHVSRQVH WLPH
&���+�FRPSDWLEOH PRGH
�1RUPDO UHVSRQVH�

��� PV � �7RWDO RI IROORZLQJ� 6SHFLDO ,�2
SURFHVVLQJ WLPH� 5HPRWH ,�2 SURFHVVLQJ WLPH�
+RVW /LQN VHUYLFLQJ WLPH� LQVWUXFWLRQ H[HFXWLRQ�

&���+6 PRGH
�+LJK�VSHHG UHVSRQVH�

��� PV RU OHVV

,�2 5HVSRQVH 7LPH 6HFWLRQ ���
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6FKHGXOHG ,QWHUUXSWV

+DUGZDUH WLPH FORFN

6FKHGXOHG LQWHUUXSW
VXEURXWLQH H[HFXWLRQ W�

6FKHGXOHG LQ�
WHUUXSW LQWHUYDO

W� W�W�

W�  6RIWZDUH LQWHUUXSW UHVSRQVH WLPH
7RWDO LQWHUUXSW UHVSRQVH WLPH  W� �VRIWZDUH LQWHUUXSW UHVSRQVH WLPH�
7KH VRIWZDUH LQWHUUXSW UHVSRQVH WLPH GHSHQGVRQ WKH LQWHUUXSW UHVSRQVHSDUDP�
HWHU VHWWLQJ LQ '0 ���� RI WKH 3& 6HWXS� ,I WKH '0 ���� LV VHW IRU WKH &���+�
FRPSDWLEOH PRGH ������� WKH VRIWZDUH LQWHUUXSW UHVSRQVH WLPH LV OHVV WKDQ
�� PV� ,I WKH '0 ���� LV VHW IRU WKH &���+6PRGH ��[[[�� WKH VRIWZDUH LQWHUUXSW
UHVSRQVH WLPH LV OHVV WKDQ � PV� 7KH WRWDO LQWHUUXSW UHVSRQVH WLPH LV WKXV DV
VKRZQ LQ WKH IROORZLQJ WDEOH�

,QWHUUXSW UHVSRQVH VHWWLQJ 7RWDO LQWHUUXSW UHVSRQVH WLPH
&���+�FRPSDWLEOH PRGH
�1RUPDO UHVSRQVH�

7RWDO RI IROORZLQJ� 6SHFLDO ,�2 SURFHVVLQJ WLPH�
5HPRWH ,�2 SURFHVVLQJ WLPH� +RVW /LQN
VHUYLFLQJ WLPH� LQVWUXFWLRQ H[HFXWLRQ

&���+6 PRGH
�+LJK�VSHHG UHVSRQVH�

��� PV RU OHVV

1RWH �� ,I WKHUH LV DQ\ LQVWUXFWLRQ LQ WKH SURJUDP WKDW UHTXLUHV ORQJHU WKDQ �� PV WR
H[HFXWH ZKHQ XVLQJ WKH &���+�FRPSDWLEOH PRGH� WKH WRWDO LQWHUUXSW UH�
VSRQVH WLPH ZLOO EH HTXDO WR WKH H[HFXWLRQ WLPH RI WKH LQVWUXFWLRQ UHTXLULQJ
ORQJHU WKDQ �� PV�

�� 7KH DERYH FDOFXODWLRQVDVVXPH WKDW RQO\ RQH LQWHUUXSW UHTXLUHV H[HFXWHGDW
DQ\ RQH WLPH� ,I PXOWLSOH LQWHUUXSWV DUH JHQHUDWHG DW WKH VDPH WLPH� H[HFX�
WLRQ RI DOO EXW WKH ILUVW LQWHUUXSW ZLOO JR RQ VWDQGE\� LQFUHDVLQJ WKH UHVSRQVH
WLPHV JLYHQ DERYH�

�� ,I DQ LQWHUUXSW RFFXUV ZKLOH D &���+6�6/.PP RU &���+6�617PP LV EH�
LQJ VHUYLFHG� WKH LQWHUUXSW ZLOO QRW EH SURFHVVHG XQWLO 6<60$& 1(7�6<6�
0$& /,1. 8QLW VHUYLFLQJ KDV EHHQ FRPSOHWHG� 7KH UHVSRQVH WLPHV LQ WKLV
FDVH ZLOO EH DV VKRZQ LQ WKH IROORZLQJ WDEOH DQG ZLOO QRW EH DIIHFWHG E\ WKH
LQWHUUXSW UHVSRQVH VHWWLQJ�

,QWHUUXSW 7RWDO LQWHUUXSW UHVSRQVH WLPH
,QSXW LQWHUUXSW ���� PV PD[�
6FKHGXOHG LQWHUUXSW �� PV PD[�

7KLV UHVWULFWLRQ GRHV QRW DSSO\ ZKHQ D &���+:�6/.PP LV EHLQJ XVHGZLWK
D &���+;�+*�+( 3&�

,QWHUUXSW 3URFHVVLQJ 7LPH 7KH SURFHVVLQJ WLPH IURP UHFHLYLQJ DQ LQWHUUXSW LQSXW� WKURXJK SURJUDP H[HFX�
WLRQ� DQG XQWLO D UHWXUQ LVPDGH WR WKH RULJLQDO SURJUDP ORFDWLRQ LV GHVFULEHGQH[W�
7KH OLPLW RI WKH FRXQW IUHTXHQF\ UHVXOWLQJ IURP XVLQJ WKH VFKHGXOHG LQWHUUXSW SH�
ULRG RU LQSXW LQWHUUXSWV DV WKH FRXQW LQSXW LV GHWHUPLQHG E\ WKH LQWHUUXSW SURFHV�
VLQJ WLPH�
,QWHUUXSW SURFHVVLQJ WLPH  

7RWDO LQWHUUXSW UHVSRQVH WLPH � ,QWHUUXSW SURJUDP H[HFXWLRQ WLPH �
,QWHUUXSW UHWXUQ WLPH

7KH LQWHUUXSW SURJUDP H[HFXWLRQ WLPH LV GHWHUPLQHG E\ WKH FRQWHQW RI WKH LQWHU�
UXSW VXEURXWLQH� 7KLV WLPH LV QHJOLJLEOH I RQO\ 6%1����� DQG 5(7����� DUH
H[HFXWHG�

,�2 5HVSRQVH 7LPH 6HFWLRQ ���
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7KH LQWHUUXSW UHWXUQ WLPH LV ���� PV�

1RWH �� ,I WKHUH DUH VHYHUDO HOHPHQWV WKDW FDQ FDXVH LQWHUUXSWVRU LI WKH LQWHUUXSW SHUL�
RG LV VKRUWHG WKDQ WKH DYHUDJH LQWHUUXSW SURFHVVLQJ WLPH� WKH LQWHUUXSW VXE�
URXWLQHZLOO EH H[HFXWHGDQG WKHPDLQ SURJUDPZLOO QRW EH H[HFXWHG� 7KLV ZLOO
FDXVH WKH F\FOHPRQLWRULQJ WLPH WR EHH[FHHGHGDQGDQ)$/6�)HUURU ZLOO EH
JHQHUDWHG� VWRSSLQJ 3& RSHUDWLRQ�

�� 7KH PD[LPXP LQWHUUXSW SURJUDP H[HFXWLRQ WLPH LV FRQWDLQHG LQ 65 ��� DQG
65 ����

,QWHUUXSW ,QSXW 3XOVH :LGWK 7KH SXOVHZLGWK LQSXW WR ,QWHUUXSW ,QSXW 8QLWV PXVW EH VHW WR ZLWKLQ WKH FRQGLWLRQV
VKRZQ LQ WKH IROORZLQJ GLDJUDP�

��� PV PLQ�

��� PV PLQ�

21 WLPH� ��� PV PLQ�
2)) WLPH� ��� PV PLQ�

,�2 5HVSRQVH 7LPH 6HFWLRQ ���
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6(&7,21 �
3URJUDP 0RQLWRULQJ DQG ([HFXWLRQ

7KLV VHFWLRQ SURYLGHV WKH SURFHGXUHV IRU PRQLWRULQJ DQG FRQWUROOLQJ WKH 3& WKURXJK D 3URJUDPPLQJ &RQVROH� 5HIHU WR WKH
6<60$&�&37 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO IRU SURFHGXUHV LI \RX DUH XVLQJ D FRPSXWHU UXQQLQJ WKH VXSSRUW VRIW�
ZDUH�

��� 0RQLWRULQJ 2SHUDWLRQ DQG 0RGLI\LQJ 'DWD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3URJUDPPLQJ &RQVROH 2SHUDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� %LW�:RUG 0RQLWRU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )RUFHG 6HW�5HVHW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )RUFHG 6HW�5HVHW &DQFHO ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� +H[DGHFLPDO�%&' 'DWD 0RGLILFDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� +H[�$6&,, 'LVSOD\ &KDQJH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ��GLJLW +H[�'HFLPDO 'LVSOD\ &KDQJH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ��GLJLW +H[�'HFLPDO 'LVSOD\ &KDQJH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'LIIHUHQWLDWLRQ 0RQLWRU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ��ZRUG 0RQLWRU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ��ZRUG 'DWD 0RGLILFDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ %LQDU\ 0RQLWRU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ %LQDU\ 'DWD 0RGLILFDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ &KDQJLQJ 7LPHU�&RXQWHU 69 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ([SDQVLRQ ,QVWUXFWLRQ )XQFWLRQ &RGH $VVLJQPHQWV ���� � � � � � � � � � � � � � � � � � � � � � �
������ 80 $UHD $OORFDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 5HDGLQJ DQG 6HWWLQJ WKH &ORFN ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ([SDQVLRQ .H\ERDUG 0DSSLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ .H\ERDUG 0DSSLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 0RQLWRULQJ 2SHUDWLRQ DQG 0RGLI\LQJ 'DWD
7KH VLPSOHVW IRUP RI RSHUDWLRQPRQLWRULQJ LV WR GLVSOD\ WKH DGGUHVV ZKRVH RSHU�
DQG ELW VWDWXV LV WR EH PRQLWRUHG XVLQJ WKH 3URJUDP 5HDG RU RQH RI WKH VHDUFK
RSHUDWLRQV� $V ORQJ DV WKH RSHUDWLRQ LV SHUIRUPHG LQ 581 RU 021,725 PRGH�
WKH VWDWXV RI DQ\ ELW GLVSOD\HG ZLOO EH LQGLFDWHG�
7KLV VHFWLRQ SURYLGHV RWKHU SURFHGXUHV IRU PRQLWRULQJ GDWD DV ZHOO DV SURFH�
GXUHV IRU PRGLI\LQJ GDWD WKDW DOUHDG\ H[LVWV LQ D GDWD DUHD� 'DWD WKDW FDQ EH
PRGLILHG LQFOXGHV WKH 39 �SUHVHQW YDOXH� DQG 69 �VHW YDOXH� IRU DQ\ WLPHU RU
FRXQWHU�
$OO PRQLWRU RSHUDWLRQV LQ WKLV VHFWLRQ FDQ EH SHUIRUPHG LQ 581� 021,725� RU
352*5$0 PRGH DQG FDQ EH FDQFHOOHG E\ SUHVVLQJ &/5�
$OO GDWD PRGLILFDWLRQ RSHUDWLRQV H[FHSW IRU WLPHU�FRXQWHU 69 FKDQJHV DUH SHU�
IRUPHG DIWHU ILUVW SHUIRUPLQJ RQH RI WKH PRQLWRU RSHUDWLRQV� 'DWD PRGLILFDWLRQ LV
SRVVLEOH LQ HLWKHU 021,725 RU 352*5$0 PRGH� EXW FDQQRW EH SHUIRUPHG LQ
581 PRGH�

��� 3URJUDPPLQJ &RQVROH 2SHUDWLRQV

����� %LW�:RUG 0RQLWRU
7KH VWDWXV RI DQ\ ELW RU ZRUG LQ DQ\ GDWD DUHD FDQ EHPRQLWRUHGXVLQJ WKH IROORZ�
LQJ RSHUDWLRQ� $OWKRXJK WKH RSHUDWLRQ LV SRVVLEOH LQ DQ\ PRGH� 21�2)) VWDWXV
GLVSOD\V ZLOO EH SURYLGHG IRU ELWV LQ 021,725 RU 581 PRGH RQO\�
7KH %LW�'LJLW 0RQLWRU RSHUDWLRQ FDQ EH HQWHUHG HLWKHU IURP D FOHDUHG GLVSOD\ E\
GHVLJQDWLQJ WKH ILUVW ELW RU ZRUG WR EH PRQLWRUHG RU LW FDQ EH HQWHUHG IURP DQ\
DGGUHVV LQ WKH SURJUDP E\ GLVSOD\LQJ WKH ELW RU ZRUG DGGUHVV ZKRVH VWDWXV LV WR
EH PRQLWRUHG DQG SUHVVLQJ 02175�
:KHQ D ELW LV PRQLWRUHG� LW·V 21�2)) VWDWXV ZLOO EH GLVSOD\HG �LQ 021,725 RU
581 PRGH�� ZKHQ D ZRUG DGGUHVV LV GHVLJQDWHG RWKHU WKDQ D WLPHU RU FRXQWHU�
WKH GLJLW FRQWHQWVRI WKHZRUGZLOO EH GLVSOD\HG�DQGZKHQD WLPHU RU FRXQWHU QXP�
EHU LV GHVLJQDWHG� WKH 39 RI WKH WLPHU ZLOO EH GLVSOD\HG DQG D VPDOO ER[ ZLOO DS�
SHDU LI WKH FRPSOHWLRQ IODJ RI D WLPHU RU FRXQWHU LV 21� :KHQ PXOWLSOH ZRUGV DUH
PRQLWRUHG� D FDUHW ZLOO DSSHDU XQGHU WKH OHIWPRVW GLJLW RI WKH DGGUHVV GHVLJQDWLRQ
WR KHOS GLVWLQJXLVK EHWZHHQ GLIIHUHQW DGGUHVVHV� 7KH VWDWXV RI 75 ELWV DQG 65
IODJV �H�J�� WKH DULWKPHWLF IODJV�� FOHDUHGZKHQ (1'����� LV H[HFXWHG� FDQQRW EH
PRQLWRUHG�
8S WR VL[PHPRU\ DGGUHVVHV� HLWKHU ELWV� ZRUGV� RU D FRPELQDWLRQRI ERWK� FDQ EH
PRQLWRUHGDW RQFH� DOWKRXJKRQO\ WKUHHRI WKHVHDUH GLVSOD\HGDW DQ\RQH WLPH�7R
PRQLWRUPRUH WKDQ RQHDGGUHVV� UHWXUQ WR WKH VWDUW RI WKH SURFHGXUHDQG FRQWLQXH
GHVLJQDWLQJ DGGUHVVHV� 0RQLWRULQJ RI DOO GHVLJQDWHG DGGUHVVHV ZLOO EH PDLQ�
WDLQHG XQOHVV PRUH WKDQ VL[ DGGUHVVHV DUH GHVLJQDWHG� ,I PRUH WKDQ VL[ DG�
GUHVVHV DUH GHVLJQDWHG� WKH OHIWPRVW DGGUHVV RI WKRVH EHLQJ PRQLWRUHG ZLOO EH
FDQFHOOHG�
7R GLVSOD\ DGGUHVVHV WKDW DUH EHLQJ PRQLWRUHG EXW DUH QRW SUHVHQWO\ RQ WKH 3UR�
JUDPPLQJ &RQVROH GLVSOD\� SUHVV 02175 ZLWKRXW GHVLJQDWLQJ DQRWKHU DG�
GUHVV� 7KH DGGUHVVHV EHLQJ PRQLWRUHG ZLOO EH VKLIWHG WR WKH ULJKW� $V 02175 LV
SUHVVHG� WKH DGGUHVVHV EHLQJ PRQLWRUHG ZLOO FRQWLQXH VKLIWLQJ WR WKH ULJKW XQWLO
WKH ULJKWPRVW DGGUHVV LV VKLIWHG EDFN RQWR WKH GLVSOD\ IURP WKH OHIW�
'XULQJ D PRQLWRU RSHUDWLRQ WKH XS DQG GRZQ NH\V FDQ EH SUHVVHG WR LQFUHPHQW
DQG GHFUHPHQW WKH OHIWPRVW DGGUHVV RQ WKH GLVSOD\ DQG &/5 FDQ EH SUHVVHG WR
FDQFHO PRQLWRULQJ WKH OHIWPRVW DGGUHVV RQ WKH GLVSOD\� ,I WKH ODVW DGGUHVV LV FDQ�
FHOOHG� WKH PRQLWRU RSHUDWLRQ ZLOO EH FDQFHOOHG� 7KH PRQLWRU RSHUDWLRQ FDQ DOVR
EH FDQFHOOHG UHJDUGOHVV RI WKH QXPEHU RI DGGUHVVHV EHLQJ PRQLWRUHG E\ SUHVV�
LQJ 6+,)7 DQG WKHQ &/5�

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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/'DQG287FDQEHXVHGRQO\ WR GHVLJQDWH WKH ILUVW DGGUHVV WREHGLVSOD\HG� WKH\
FDQQRW EH XVHG ZKHQ DQ DGGUHVV LV DOUHDG\ EHLQJ PRQLWRUHG�

.H\ 6HTXHQFH

&DQFHOV PRQLWRU
RSHUDWLRQ

&OHDUV OHIWPRVW
DGGUHVV

�(0 DUHD�

�(0 EDQN �� �� RU ���

([DPSOHV 7KH IROORZLQJ H[DPSOHV VKRZ YDULRXV DSSOLFDWLRQV RI WKLV PRQLWRU RSHUDWLRQ�

3URJUDP 5HDG WKHQ 0RQLWRU

,QGLFDWHV &RPSOHWLRQ IODJ LV 21

0RQLWRU RSHUDWLRQ
LV FDQFHOOHG

�����

�����5($'
7,0 ���

7���
����

7���
R����

�����
7,0 ���

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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%LW 0RQLWRU

�����

�����
/' �����

�����
A 21

�����
&217 �����

1RWH 7KH VWDWXV RI 75 ELWV 65 IODJV 65 ����� WR ����� �H�J�� WKH DULWKPHWLF IODJV��
FOHDUHG ZKHQ (1'����� LV H[HFXWHG� FDQQRW EH PRQLWRUHG�

:RUG 0RQLWRU

�����

�����
&+$11(/ ���

�����
&+$11(/ /5 ��

F/��
))))

F/��
����

(0 $UHD :RUG 0RQLWRU

�����

�����
&+$11(/ H������

�����
&+$11(/ H������

H����
�����

6SHFLI\ WKH (0 EDQN DQG
DGGUHVV WR EH PRQLWRUHG�

7KH VSHFLILHG (0 ZRUG DQG
LWV FRQWHQWV DUH GLVSOD\HG�

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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0XOWLSOH $GGUHVV 0RQLWRULQJ

�����

�����
7,0 ���

7���
����

����� 7���
����

����� 7���
����

����� 7���
2)) ����

'��������� 7���
A2)) ����

'��������� 7���
��))A 2)) ����

7���'���������
���� ��))A 2))

'���������
��))A 2))

�����
A 2))

�����
&217 �����

�����
&+$11(/ '0 ����

����������
6 215 2))

,QGLFDWHV )RUFH 5HVHW
LQ RSHUDWLRQ�

,QGLFDWHV )RUFH 6HW
LQ RSHUDWLRQ�

&DQFHOV PRQLWRULQJ
RI OHIWPRVW DGGUHVV

0RQLWRU RSHUDWLRQ
LV FDQFHOOHG

����� )RUFHG 6HW�5HVHW
:KHQ WKH %LW�'LJLW 0RQLWRU RSHUDWLRQ LV EHLQJ SHUIRUPHG DQG D ELW� WLPHU� RU
FRXQWHU DGGUHVV LV OHIWPRVW RQ WKH GLVSOD\� 3/$<�6(7 FDQ EH SUHVVHG WR WXUQ21
WKHELW� VWDUW WKH WLPHU� RU LQFUHPHQW WKH FRXQWHU DQG5(&�5(6(7FDQEHSUHVVHG
WR WXUQ 2)) WKH ELW RU UHVHW WKH WLPHU RU FRXQWHU� 7LPHUV ZLOO QRW RSHUDWH LQ 352�
*5$0 PRGH� 65 ELWV FDQQRW EH WXUQHG 21 DQG 2)) ZLWK WKLV RSHUDWLRQ�

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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%LW VWDWXVZLOO UHPDLQ21RU2)) RQO\ DV ORQJDV WKH NH\ LV KHOGGRZQ� WKHRULJLQDO
VWDWXV ZLOO UHWXUQ DV VRRQ DV WKH NH\ LV UHOHDVHG� ,I D WLPHU LV VWDUWHG� WKH FRPSOH�
WLRQ IODJ IRU LW ZLOO EH WXUQHG 21 ZKHQ 69 KDV EHHQ UHDFKHG�
6+,)7 DQG 3/$<�6(7 RU 6+,)7 DQG 5(&�5(6(7 FDQ EH SUHVVHG WR PDLQWDLQ
WKH VWDWXV RI WKH ELW DIWHU WKH NH\ LV UHOHDVHG� 7KH ELW ZLOO QRW UHWXUQ WR LWV RULJLQDO
VWDWXV XQWLO WKH 127 NH\ LV SUHVVHG� RU RQH RI WKH IROORZLQJ FRQGLWLRQV LV PHW�

�� �� ���� �� 7KH )RUFH 6WDWXV &OHDU RSHUDWLRQ LV SHUIRUPHG�
�� 7KH 3& PRGH LV FKDQJHG� �6HH QRWH��
�� 2SHUDWLRQ VWRSV GXH WR D IDWDO HUURU RU SRZHU LQWHUUXSWLRQ�
�� 7KH ,�2 7DEOH 5HJLVWUDWLRQ RSHUDWLRQ LV SHUIRUPHG�

7KLV RSHUDWLRQ FDQ EH XVHG LQ 021,725 PRGH WR FKHFN ZLULQJ RI RXWSXWV IURP
WKH 3& SULRU WR DFWXDO SURJUDP H[HFXWLRQ�7KLV RSHUDWLRQFDQQRW EH XVHG LQ581
PRGH�

1RWH 7KH IRUFHG VHW�UHVHW ELW VWDWXV ZLOO EH PDLQWDLQHG ZKHQ VZLWFKLQJ IURP 352�
*5$0 WR021,725PRGH LI WKH )RUFH6WDWXV+ROG%LW LV21DQG'0 ���� RI WKH
3& 6HWXS KDV EHHQ VHW PDLQWDLQ WKH ELW·V VWDWXV� 5HIHU WR ����� 3& 6HWXS IRU GH�
WDLOV�

.H\ 6HTXHQFH

([DPSOH 7KH IROORZLQJH[DPSOH VKRZV KRZHLWKHU ELWV RU WLPHUV FDQ EH FRQWUROOHGZLWK WKH
)RUFH 6HW�5HVHW RSHUDWLRQ� 7KH GLVSOD\V VKRZQ EHORZ DUH IRU WKH IROORZLQJ SUR�
JUDP VHFWLRQ�

$GGUHVV ,QVWUXFWLRQ 'DWD

����� /' �����

����� 7,0 ���

�����

����� /' 7,0 ���

����� 287 �����

�����

7,0 ���

�����

����� V7,0 ���

�����

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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7KH IROORZLQJGLVSOD\V VKRZZKDW KDSSHQVZKHQ 7,0 ��� LV VHW ZLWK �����2))
�L�H�� ����� LV WXUQHG 21� DQG ZKDW KDSSHQV ZKHQ 7,0 ��� LV UHVHW ZLWK �����
21 �L�H�� WLPHU VWDUWV RSHUDWLRQ� WXUQLQJ 2)) ������ ZKLFK LV WXUQHG EDFN 21
ZKHQ WKH WLPHU KDV ILQLVKHG FRXQWLQJ GRZQ WKH 69��

�7KLV H[DPSOH LV SHUIRUPHG LQ 021,725 PRGH��

,QGLFDWHV WKDW IRUFH VHW�UHVHW LV LQ SURJUHVV�

,QGLFDWHV WKDW WKH WLPH LV XS�

0RQLWRULQJ 7,0 ����

)RUFH VHWWLQJ 7,0 ���
WXUQV 21 ������

7,0 ��� UHWXUQV WR LWV RULJLQDO VWDWXV
ZKHQ 3/$<�6(7 LV UHOHDVHG�

'LVSOD\ ZLWK ���� RULJLQDOO\ 21�

7LPHU VWDUWV WLPLQJ� WXUQLQJ
����� 2))�

:KHQ WKH WLPH LV XS� �����
JRHV 21 DJDLQ�

7LPLQJ QRW GRQH LQ 352*5$0 PRGH�

����������
' 2))A 2))

7�������������
A 2))A 2))

7�������������
����A 2))A 2))

7�������������
'����A 2))A 21

7�������������
����A 2))A 2))

7�������������
R����A 21A 21

7�������������
'����A 21A 2))

7�������������
����A 21A 2))

7�������������
R����A 21A 21

����������
A 2))A 2))

����������
' 21A 2))

0RQLWRULQJ ����� DQG ������

)RUFH VHW ELW VWDWXV�

5HVHW WKH IRUFH�VHW ELW�

����� )RUFHG 6HW�5HVHW &DQFHO
7KLV RSHUDWLRQ UHVWRUHV WKH VWDWXV RI DOO ELWV LQ WKH ,�2� ,5� 7,0� &17� +5� $5� RU
/5 DUHDV ZKLFK KDYH EHHQ IRUFH VHW RU UHVHW� ,W FDQ EH SHUIRUPHG LQ 352*5$0
RU 021,725 PRGH�

.H\ 6HTXHQFH

:KHQ WKH 3/$<�6(7 DQG5(&�5(6(7 NH\V DUH SUHVVHG� D EHHSHUZLOO VRXQG� ,I
\RX PLVWDNHQO\ SUHVV WKH ZURQJ NH\� WKHQ SUHVV &/5 DQG VWDUW DJDLQ IURP WKH
EHJLQQLQJ�

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV WKH GLVSOD\V WKDW DSSHDU ZKHQ 5HVWRUH 6WDWXV LV
FDUULHG RXW QRUPDOO\�

�����

�����

�����)25&( 5(/("

�����)25&( 5(/(
(1'

����� +H[DGHFLPDO�%&' 'DWD 0RGLILFDWLRQ
:KHQ WKH%LW�'LJLW0RQLWRU RSHUDWLRQ LV EHLQJSHUIRUPHGDQGD%&' RU KH[DGHFL�
PDO YDOXH LV OHIWPRVW RQ WKH GLVSOD\� &+* FDQ EH LQSXW WR FKDQJH WKH YDOXH� 65
ZRUGV FDQQRW EH FKDQJHG�
,I D WLPHU RU FRXQWHU LV OHIWPRVW RQ WKH GLVSOD\� WKH39ZLOO EH GLVSOD\HGDQGZLOO EH
WKH YDOXHFKDQJHG�6HH������&KDQJLQJ 7LPHU�&RXQWHU 69 IRU WKH SURFHGXUH WR
FKDQJH 69� 39 FDQ EH FKDQJHG LQ 021,725 PRGH RQO\ ZKHQ WKH WLPHU RU
FRXQWHU LV RSHUDWLQJ�
7R FKDQJH FRQWHQWV RI WKH OHIWPRVW ZRUG DGGUHVV� SUHVV &+*� LQSXW WKH GHVLUHG
YDOXH� DQG SUHVV :5,7(

.H\ 6HTXHQFH
:RUG FXUUHQWO\
PRQLWRUHG RQ
OHIW RI GLVSOD\�

> 'DWD @

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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([DPSOH 7KH IROORZLQJ H[DPSOH VKRZV WKH HIIHFWV RI FKDQJLQJ WKH 39 RI D WLPHU�

7KLV H[DPSOH LV LQ 021,725 PRGH

7LPLQJ

7LPLQJ

39 GHFUHPHQWLQJ

7LPLQJ

7LPLQJ

�����

�����
7,0 ���

7���
����

35(6 9$/"
7��� ���� """"

35(6 9$/"
7��� ���� ����

7���
����

0RQLWRU VWDWXV RI WLPHU 39
WKDW ZLOO EH FKDQJHG�

39 FKDQJHG� 7LPHU�FRXQWHU 39V
FDQ EH FKDQJHG HYHQ ZKHQ WKH
WLPHU�FRXQWHU LV RSHUDWLQJ�

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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����� +H[�$6&,, 'LVSOD\ &KDQJH
7KLV RSHUDWLRQ FRQYHUWV '0 GDWD GLVSOD\V IURP ��GLJLW KH[DGHFLPDO GDWD WR $6�
&,, DQG YLFH YHUVD�

.H\ 6HTXHQFH

:RUG FXUUHQWO\
GLVSOD\HG�

�����

�����
&+ '0 ����

'����
����

'����
µ$%µ

'����
����

3UHVV 75 WR FKDQJH WKH GLVSOD\
WR $6&,, FRGH�

3UHVV 75 DJDLQ WR UHWXUQ WKH
GLVSOD\ WR KH[DGHFLPDO�

0RQLWRU WKH GHVLUHG '0 ZRUG�

([DPSOH

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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����� ��GLJLW +H[�'HFLPDO 'LVSOD\ &KDQJH

7KLV RSHUDWLRQFRQYHUWV GDWDGLVSOD\V IURPQRUPDO RU VLJQHG��GLJLW KH[DGHFLPDO
GDWD WR GHFLPDO DQG YLFH YHUVD�

'HFLPDO YDOXHV IURP � WR ������ DUH YDOLGZKHQ LQSXWWLQJQRUPDO ��GLJLW KH[DGH�
FLPDO GDWD� DQGGHFLPDOYDOXHV IURPï������ WR ������� DUH YDOLGZKHQ LQSXWWLQJ
VLJQHG ��GLJLW KH[DGHFLPDO GDWD�

.H\ 6HTXHQFH

6LQJOH ZRUG RU
��ZRUG PRQLWRU
FXUUHQWO\ GLVSOD\HG�

75

�127 VZLWFKHV EHWZHHQ
QRUPDO DQG VLJQHG GDWD��

>1HZ GDWD@

&OHDU QHZ LQSXW GDWD�

6SHFLILHV SRVLWLYH
VLJQHG GDWD�

6SHFLILHV QHJDWLYH
VLJQHG GDWD�

75

F/��'���������
&)&� ����5 2))
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F/��
�����

F/��
������

35(6 9$/"
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0RQLWRU WKH GHVLUHG ZRUG�
�/HIWPRVW ZRUG LQ ��ZRUG PRQLWRU��

75
3UHVV 6+,)7 DQG 75 WR FKDQJH WKH
GLVSOD\ WR VLJQHG GHFLPDO�

3UHVV 127 WR VZLWFK EDFN DQG IRUWK
EHWZHHQ VLJQHG DQG QRUPDO GDWD�

35(6 9$/"
F/��������

35(6 9$/"
F/��������

F/��
������

F/��'���������
�))) ����5 2))

75
3UHVV 6+,)7 DQG 75 WR FKDQJH WKH
GLVSOD\ EDFN WR KH[DGHFLPDO�

3UHVV &+* WR FKDQJH WKH FRQWHQW RI WKH
GLVSOD\HG ZRUG�

3UHVV 3/$<�6(7 WR VSHFLI\ SRVLWLYH
VLJQHG GDWD�

,QSXW WKH QHZ YDOXH�

3UHVV :5,7( WR HQWHU WKH QHZ GDWD WR
PHPRU\�

([DPSOH

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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����� ��GLJLW +H[�'HFLPDO 'LVSOD\ &KDQJH
7KLV RSHUDWLRQ FRQYHUWV GDWD GLVSOD\V IURP QRUPDO RU VLJQHG� � RU ��GLJLW KH[D�
GHFLPDO GDWD WR GHFLPDO DQG YLFH YHUVD�

'HFLPDO YDOXHV IURP � WR ������������� DUH YDOLG ZKHQ LQSXWWLQJ QRUPDO ��GLJLW
KH[DGHFLPDO GDWD� DQG GHFLPDO YDOXHV IURP ï������������� WR ��������������
DUH YDOLG ZKHQ LQSXWWLQJ VLJQHG ��GLJLW KH[DGHFLPDO GDWD�

.H\ 6HTXHQFH

��ZRUG PRQLWRU
FXUUHQWO\ GLVSOD\HG�

75

�127 VZLWFKHV EHWZHHQ
QRUPDO DQG VLJQHG GDWD��

>1HZ GDWD@

&OHDU QHZ LQSXW GDWD�

6SHFLILHV SRVLWLYH
VLJQHG GDWD�

6SHFLILHV QHJDWLYH
VLJQHG GDWD�
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35(6 9$/"
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0RQLWRU WKH ILUVW RI WKH GHVLUHG ZRUGV�
�/HIWPRVW ZRUG LQ ��ZRUG PRQLWRU��

75 3UHVV 6+,)7 DQG 75 WR FKDQJH WKH
GLVSOD\ WR VLJQHG GHFLPDO�

3UHVV 127 WR VZLWFK EDFN DQG IRUWK
EHWZHHQ VLJQHG DQG QRUPDO GDWD�

35(6 9$/"
F/�������������

35(6 9$/"
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75
3UHVV 6+,)7 DQG 75 WR FKDQJH WKH
GLVSOD\ EDFN WR KH[DGHFLPDO�

3UHVV &+* WR FKDQJH WKH FRQWHQWV RI
WKH GLVSOD\HG ZRUGV�

3UHVV 3/$<�6(7 WR VSHFLI\ SRVLWLYH
VLJQHG GDWD�

,QSXW WKH QHZ YDOXH�
����������� LQ WKLV FDVH��

3UHVV :5,7( WR HQWHU WKH QHZ GDWD WR
PHPRU\�

F/�� F/��
�����������

3UHVV (;7 WR FKDQJH WKH GLVSOD\ WR
��GLJLW VLJQHG GHFLPDO�
�,Q WKLV FDVH� /5 �� FRQWDLQV )))(��

>1HZ GDWD@

5LJKWPRVW IRXU GLJLWV

([DPSOH

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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����� 'LIIHUHQWLDWLRQ 0RQLWRU
7KLV RSHUDWLRQ FDQ EH XVHG WRPRQLWRU WKH XS RU GRZQ GLIIHUHQWLDWLRQ VWDWXV RI ELWV
LQ WKH ,5� 65� $5� /5� +5� DQG 7& DUHDV� 7R PRQLWRU XS RU GRZQ GLIIHUHQWLDWLRQ
VWDWXV� GLVSOD\ WKH GHVLUHG ELW OHIWPRVW RQ WKH ELW PRQLWRU GLVSOD\� DQG WKHQ SUHVV
6+,)7 DQG WKH 8S RU 'RZQ $UURZ .H\�
$ &/5 HQWU\ FKDQJHV WKH 'LIIHUHQWLDWLRQ 0RQLWRU RSHUDWLRQ EDFN WR D QRUPDO ELW
PRQLWRU GLVSOD\�

.H\ 6HTXHQFH

%LW PRQLWRU LQ SURJUHVV

/���������+����
2)) 2)) 21

/���������+����
8#2)) 2)) 21

/���������+����
2)) 2)) 21

'����
����

0RQLWRU WKH GHVLUHG ELW VR WKDW LW LV
OHIWPRVW RQ WKH VFUHHQ�

3UHVV 6+,)7 DQG 8S $UURZ WR
VSHFLI\ XS GLIIHUHQWLDWLRQ �8#��

�3UHVV 6+,)7 DQG 'RZQ $UURZ WR
VSHFLI\ GRZQ GLIIHUHQWLDWLRQ �'#��

7KH EX]]HU ZLOO VRXQG ZKHQ XS
�8#� RU GRZQ �'#� GLIIHUHQWLDWLRQ LV
GHWHFWHG�

7KH RULJLQDO ELW PRQLWRU GLVSOD\ ZLOO
UHWXUQ ZKHQ GLIIHUHQWLDWLRQ
PRQLWRULQJ LV FRPSOHWHG�

3UHVV &/5 WR FDQFHO GLIIHUHQWLDWLRQ
PRQLWRULQJ DQG UHWXUQ WR WKH RULJLQDO
ELW PRQLWRU GLVSOD\�

([DPSOH

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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����� ��ZRUG 0RQLWRU
7R PRQLWRU WKUHH FRQVHFXWLYH ZRUGV WRJHWKHU� VSHFLI\ WKH ORZHVW QXPEHUHG
ZRUG� SUHVV 02175� DQG WKHQ SUHVV (;7 WR GLVSOD\ WKH GDWD FRQWHQWV RI WKH
VSHFLILHG ZRUG DQG WKH WZR ZRUGV WKDW IROORZ LW�
$&/5HQWU\ FKDQJHV WKH7KUHH�ZRUG0RQLWRU RSHUDWLRQ WR D VLQJOH�ZRUG GLVSOD\�

.H\ 6HTXHQFH

6LQJOH�ZRUG PRQLWRU LQ SURJUHVV
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&+$11(/ '0 ����
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���� ()�� $%&'
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()�� $%&' ����
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6SHFLI\ WKH ILUVW RI WKH � ZRUGV
\RX ZDQW WR PRQLWRU�

3UHVV WKH 8S DQG 'RZQ $UURZ
NH\V WR FKDQJH ZRUG DGGUHVVHV�

������ ��ZRUG 'DWD 0RGLILFDWLRQ
7KLV RSHUDWLRQ FKDQJHV WKH FRQWHQWV RI D ZRUG GXULQJ WKH ��:RUG0RQLWRU RSHUD�
WLRQ� 7KH EOLQNLQJ VTXDUH LQGLFDWHV ZKHUH WKH GDWD FDQ EH FKDQJHG� $IWHU WKH
QHZ GDWD YDOXH LV NH\HG LQ� SUHVVLQJ:5,7( FDXVHV WKH RULJLQDO GDWD WR EH RYHU�
ZULWWHQZLWK WKH QHZGDWD� ,I &/5 LV SUHVVHG EHIRUH:5,7(� WKH FKDQJH RSHUDWLRQ
ZLOO EH FDQFHOOHG DQG WKH SUHYLRXV ��ZRUG 0RQLWRU RSHUDWLRQ ZLOO UHVXPH�
7KLV RSHUDWLRQ FDQQRW EH XVHG WR FKDQJH 65 ��� WKURXJK 65 ���� 2QO\ WKRVH
ZRUGV GLVSOD\HG RQ WKH ��ZRUG 0RQLWRU GLVSOD\ FDQ EH FKDQJHG�

.H\ 6HTXHQFH

� ZRUGV FXUUHQWO\
GLVSOD\HG > 'DWD @

([DPSOH

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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([DPSOH

��ZRUG 0RQLWRU
LQ SURJUHVV�

6WRSV LQ WKH PLGGOH
RI PRQLWRULQJ�

5HVXPHV SUHYLRXV
PRQLWRULQJ�
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'���� �&+ &+*"
'���� ���� ��$%

'���� �&+ &+*"
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����'���� ��$%

'���� �&+ &+*"
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���� ���� ��$%
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���� ���� ��$%

,QSXW QHZ GDWD�

������ %LQDU\ 0RQLWRU
<RX FDQ VSHFLI\ WKDW WKH FRQWHQWV RI D PRQLWRUHG ZRUG EH GLVSOD\HG LQ ELQDU\ E\
SUHVVLQJ 6+,)7 DQG02175 DIWHU WKH ZRUG DGGUHVV KDV EHHQ LQSXW� :RUGV FDQ
EH VXFFHVVLYHO\PRQLWRUHG E\ XVLQJ WKH XS DQG GRZQ NH\V WR LQFUHPHQW DQG GHF�
UHPHQW WKH GLVSOD\HG ZRUG DGGUHVV� 7R FOHDU WKH ELQDU\ GLVSOD\� SUHVV &/5�

.H\ 6HTXHQFH

>:RUG@

%LQDU\
PRQLWRU FOHDU

$OO PRQLWRU
FOHDU

�(0 DUHD�

�(0 EDQN �� �� RU ���

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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&+$11(/ ���

F��� 02175
����������������

F��� 02175
����������������
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&+$11(/ ���

�����

�����
&+$11(/ '0 ����
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'���� 02175
����������������

'����
))))

�����
&+$11(/ '0 ����

����6����5����65

,QGLFDWHV )RUFH 5HVHW
LQ HIIHFW

,QGLFDWHV )RUFH 6HW
LQ HIIHFW

([DPSOH

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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������ %LQDU\ 'DWD 0RGLILFDWLRQ
7KLV RSHUDWLRQ DVVLJQV D QHZ ���GLJLW ELQDU\ YDOXH WR DQ ,5� +5� $5� '0� (0� RU
/5 ZRUG �
7KH FXUVRU� ZKLFK FDQ EH VKLIWHG WR WKH OHIW ZLWK WKH XS NH\ DQG WR WKH ULJKW ZLWK WKH
GRZQ NH\� LQGLFDWHV WKH SRVLWLRQ RI WKH ELW WKDW FDQ EH FKDQJHG� $IWHU SRVLWLRQLQJ
WR WKH GHVLUHG ELW� D � RU D � FDQ WKHQ EH HQWHUHG DV WKH QHZ ELW YDOXH� 7KH ELW FDQ
DOVR EH )RUFH 6HW RU )RUFH 5HVHW E\ SUHVVLQJ 6+,)7 DQG HLWKHU 3/$<�6(7 RU
5(&�5(6(7� $Q 6 RU 5 ZLOO WKHQ DSSHDU DW WKDW ELW SRVLWLRQ� 3UHVVLQJ WKH 127
NH\ ZLOO FOHDU WKH IRUFH VWDWXV� 6 ZLOO FKDQJH WR �� DQG 5 WR �� $IWHU D ELW YDOXH KDV
EHHQ FKDQJHG� WKH EOLQNLQJ VTXDUH ZLOO DSSHDU DW WKH QH[W SRVLWLRQ WR WKH ULJKW RI
WKH FKDQJHG ELW�

.H\ 6HTXHQFH

:RUG FXUUHQWO\
GLVSOD\HG LQ ELQDU\�

�)RUFH 6WDWXV &OHDU�

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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,5 ELW ����� ,5 ELW �����
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&+$11(/ ���

�����
&+$11(/ ���

F��� 02175
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F��� &+*"
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F��� 02175
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F��� &+*"
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������ &KDQJLQJ 7LPHU�&RXQWHU 69
7KHUH DUH WZR ZD\V WR FKDQJH WKH 69 RI D WLPHU RU FRXQWHU� ,W FDQ EH GRQH HLWKHU
E\ LQSXWWLQJ D QHZ YDOXH� RU E\ LQFUHPHQWLQJ RU GHFUHPHQWLQJ WKH FXUUHQW 69�
(LWKHU PHWKRG FDQ EH XVHG RQO\ LQ 021,725 RU 352*5$0 PRGH� ,Q 021,�
725PRGH� WKH 69 FDQ EH FKDQJHG ZKLOH WKH SURJUDP LV EHLQJ H[HFXWHG� ,QFUH�
PHQWLQJ DQG GHFUHPHQWLQJ WKH 69 LV SRVVLEOH RQO\ ZKHQ WKH 69 KDV EHHQ HQ�
WHUHG DV D FRQVWDQW�
7R XVH HLWKHU PHWKRG� ILUVW GLVSOD\ WKH DGGUHVV RI WKH WLPHU RU FRXQWHU ZKRVH 69
LV WR EH FKDQJHG� SUHVVHV WKH GRZQ NH\� DQG WKHQ SUHVV &+*� 7KH QHZ YDOXH
FDQ WKHQ EH LQSXW QXPHULFDOO\ DQG:5,7( SUHVVHG WR FKDQJH WKH 69 RU (;7 FDQ
EH SUHVVHG IROORZHG E\ WKH XS DQG GRZQ NH\V WR LQFUHPHQW DQG GHFUHPHQW WKH
FXUUHQW 69� :KHQ WKH 69 LV LQFUHPHQWHG DQG�RU GHFUHPHQWHG� &/5 FDQ EH
SUHVVHG RQFH WR FKDQJH WKH 69 WR WKH LQFUHPHQWHG RU GHFUHPHQWHG YDOXH EXW
UHPDLQLQJ LQ WKH GLVSOD\ WKDW DSSHDUHG ZKHQ (;7 ZDV SUHVVHG RU &/5 FDQ EH
SUHVVHG WZLFH WR UHWXUQ WR WKH RULJLQDO GLVSOD\ ZLWK WKH QHZ 69�
7KLV RSHUDWLRQ FDQ EH XVHG WR FKDQJH D 69 IURP GHVLJQDWLRQ DV D FRQVWDQW WR D
ZRUG DGGUHVV GHVLJQDWLRQ DQG YLVD YHUVH�

([DPSOH

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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.H\ 6HTXHQFH

7KH IROORZLQJ H[DPSOHV VKRZ LQSXWWLQJ D QHZ FRQVWDQW� FKDQJLQJ IURP D FRQ�
VWDQW WR DQ DGGUHVV� DQG LQFUHPHQWLQJ WR D QHZ FRQVWDQW�
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����� '$7$"
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����� 7,0 '$7$
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([DPSOH

,QSXWWLQJ 1HZ 69 DQG
&KDQJLQJ WR :RUG
'HVLJQDWLRQ

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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5HWXUQV WR RULJLQDO GLVSOD\
ZLWK QHZ 69

&XUUHQW 69 �GXULQJ
FKDQJH RSHUDWLRQ�

69 EHIRUH WKH FKDQJH
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�����65&+
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����� 7,0 '$7$
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����� 7,0 '$7$
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����� 7,0 '$7$
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,QFUHPHQWLQJ DQG
'HFUHPHQWLQJ

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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������ ([SDQVLRQ ,QVWUXFWLRQ )XQFWLRQ &RGH $VVLJQPHQWV
7KLV RSHUDWLRQ LV XVHG WR UHDG RU FKDQJH WKH IXQFWLRQ FRGHV DVVLJQHG WR H[SDQ�
VLRQ LQVWUXFWLRQV� 7KHUH DUH �� IXQFWLRQ FRGHV WKDW FDQ EH DVVLJQHG WR H[SDQVLRQ
LQVWUXFWLRQV� ��� ��� ��� ��� ��� �� WR ��� �� WR ��� ��� WR ���� ��� WR ���� ����
���� ���� ��� WR ���� ���� ���� ���� ���� ��� WR ���� DQG ���� 0RUH WKDQ RQH
IXQFWLRQ FRGH FDQ EH DVVLJQHG WR DQ H[SDQVLRQ LQVWUXFWLRQ�

1RWH )XQFWLRQ &RGH $VVLJQPHQWV FDQ EH UHDG LQ DQ\ PRGH� EXW FDQ EH FKDQJHG LQ
352*5$0 PRGH RQO\�

7KH IXQFWLRQ FRGH DVVLJQPHQWV EHFRPH SRVVLEOH RQO\ ZKHQ WKH ',3 VZLWFK SLQ �
LV 2)) DQG SLQ � LV 21�

.H\ 6HTXHQFH

�����

,167 7%/ 5($'
)81���$6)7

,167 7%/ 5($'
)81���6&$1

�����

3UHVV (;7 WR EHJLQ GLVSOD\LQJ IXQFWLRQ
FRGH DVVLJQPHQWV�

3UHVV &/5 WR EULQJ XS WKH LQLWLDO
GLVSOD\�

3UHVV WKH 8S DQG 'RZQ $UURZ NH\V WR
VFUROO WKURXJK WKH IXQFWLRQ FRGH
DVVLJQPHQWV�

7KH 8S $UURZ NH\ GLVSOD\V IXQFWLRQ
FRGHV LQ DVFHQGLQJ RUGHU�
��� ��� ��� � ��� ��� ��� ���

7KH 'RZQ $UURZ NH\ GLVSOD\V IXQFWLRQ
FRGHV LQ GHVFHQGLQJ RUGHU�
��� ��� ��� ��� ��� ��� ���

,167 7%/ 5($'
)81���$6)7

3UHVV &/5 WR UHWXUQ WR WKH LQLWLDO
GLVSOD\�

,167 7%/ &+*"
)81���6&$1�""""

,167 7%/ 5($'
)81���6&$1

,167 7%/ &+*"
)81���6&$1�0&03

,167 7%/ &+*"
)81���6&$1�3,'

,167 7%/ 5($'
)81���3,'

3UHVV &+* WR FKDQJH WKH GLVSOD\HG
IXQFWLRQ FRGH DVVLJQPHQW�

3UHVV :5,7( WR HQWHU WKH FKDQJH LQWR
PHPRU\�

3UHVV WKH 8S DQG 'RZQ $UURZ NH\V WR
VFUROO WKURXJK WKH LQVWUXFWLRQV�

������ 80 $UHD $OORFDWLRQ
7KLV RSHUDWLRQ LV XVHG WR DOORFDWH SDUW RI WKH80$UHD IRU XVH DV H[SDQVLRQ'0� ,W
FDQ EH SHUIRUPHG LQ 352*5$0PRGH RQO\� 0HPRU\ DOORFDWHG WR H[SDQVLRQ'0
LV GHGXFWHG IURP WKH ODGGHU SURJUDP DUHD�
7KH DPRXQW RIPHPRU\ DYDLODEOH IRU WKH ODGGHU SURJUDPGHSHQGV RQ WKH DPRXQW
RI 5$0 LQ WKH &38 8QLW� $ERXW ���� .: RI PHPRU\ LV DYDLODEOH ZLWK WKH���.:

([DPSOH

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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5$0� DERXW ���� .: LV DYDLODEOH ZLWK WKH ���.: 5$0� DQG DERXW ���� .: LV
DYDLODEOH ZLWK WKH ���.: 5$0�
7KLV RSHUDWLRQ FDQQRW EH XVHG WR DOORFDWH 80 WR WKH ,�2 FRPPHQW DUHD� 80 FDQ
EH DOORFDWHG WR WKH ,�2 FRPPHQW DUHD RQO\ ZLWK D KRVW FRPSXWHU HTXLSSHG ZLWK
6<60$&�&37 6XSSRUW 6RIWZDUH�

.H\ 6HTXHQFH

&OHDU PHPRU\ ZKHQ
FKDQJLQJ DOORFDWLRQ

&/5)81 &+* � �
%

�
'

� :5,7(9(5 >1HZ GDWD@
3/$<

6(7

�����

'0 &0 /$'
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80$5($ &+*"
,1, '0 6,=���.:

80$5($ 6(7� &+*
""""

80$5($ 6(7� &+*
����

'0 &0 /$'
�� �� ����

80$5($ &+*"
,1, '0 6,=���.:

9(5

�����

&OHDU PHPRU\ FRPSOHWHO\ LI WKH 80 $UHD
DOORFDWLRQ ZLOO EH FKDQJHG�

7KH FXUUHQW 80 $UHD DOORFDWLRQ ZLOO EH GLVSOD\HG�
´""µ ZLOO EH GLVSOD\HG LI WKH DOORFDWLRQ LQIRUPDWLRQ
KDV EHHQ ORVW�

3UHVV &+* WR FKDQJH WKH 80 $UHD DOORFDWLRQ�

([SDQVLRQ '0 FDQ EH VHW WR ��� ��� ��� RU �� .:�

(QWHU WKH SDVVZRUG E\ SUHVVLQJ 3/$<�6(7 DQG
�����

7KH QHZ 80 $UHD DOORFDWLRQ ZLOO EH GLVSOD\HG� 80
DOORFDWHG WR H[SDQVLRQ '0 LV GHGXFWHG IURP WKH
ODGGHU SURJUDP�

3UHVV &/5 WR UHWXUQ WR WKH LQLWLDO GLVSOD\�

������ 5HDGLQJ DQG 6HWWLQJ WKH &ORFN
7KLV RSHUDWLRQ LV XVHG WR UHDG RU VHW WKH &388QLW·V FORFN� 7KH FORFN FDQ EH UHDG
LQ DQ\ PRGH� EXW LW FDQ EH VHW LQ 021,725 RU 352*5$0 PRGH RQO\�
7KH &388QLW ZLOO UHMHFW HQWULHV RXWVLGH RI WKH DFFHSWDEOH UDQJH� L�H�� �� WR �� IRU
WKH PRQWK� �� WR �� IRU WKH GD\ RI WKH PRQWK� �� WR �� IRU WKH GD\ RI WKH ZHHN� RU

([DPSOH

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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�� WR �� IRU WKH VHFRQGV� EXW LW ZLOO QRW UHFRJQL]H QRQ�H[LVWHQW GDWHV� VXFK DV
�����

7KH GLVSOD\ ZLOO PRQLWRU WKH FXUUHQW GDWH DQG WLPH�

3UHVV WKH 8S DQG 'RZQ $UURZ NH\V WR PRYH WKH
FXUVRU WKURXJK WKH GDWD DQG WLPH VHWWLQJV� ,QSXW
QHZ YDOXHV WR FKDQJH VHWWLQJV LI QHFHVVDU\�

3UHVV &/5 WR UHWXUQ WR WKH LQLWLDO GLVSOD\�

��7,0

7,0 &+*"��������
�������� )5,���

7,0 &+*"��������
�������� )5,���

7,0 &+*"��������
�������� )5,���

7,0 &+*"��������
�������� )5,���

7,0 ��������
�������� )5,���

�����
3UHVV &/5 WR EULQJ XS WKH LQLWLDO GLVSOD\�

3UHVV &+* WR FKDQJH WKH GDWH DQG�RU WLPH�

)81
��7,0

�����

7KH ´�µ LQ ´��µ ZLOO EOLQN� LQGLFDWLQJ WKDW LW FDQ EH
FKDQJHG�

,Q WKLV FDVH� D ´�µ ZDV LQSXW WR UHSODFH WKH ´�µ�

������ ([SDQVLRQ .H\ERDUG 0DSSLQJ
7KLV RSHUDWLRQ LV XVHG WR FRQWURO WKH 21�2)) VWDWXV RI ELWV 65 ����� WKURXJK
65 ����� E\ SUHVVLQJ NH\V RQ WKH 3URJUDPPLQJ &RQVROH·V NH\ERDUG� 7KH
&���+;�+*�+( DOVR VXSSRUWV WKH .H\ERDUG0DSSLQJ RSHUDWLRQ� ZKLFK FRQWUROV
WKH VWDWXV RI ELWV LQ $5 ��� 7KHVH RSHUDWLRQV FDQ EH SHUIRUPHG LQ DQ\ 3&PRGH�
EXW WKH 3URJUDPPLQJ &RQVROH PXVW EH LQ 7(50,1$/ RU H[SDQVLRQ 7(50,1$/
PRGH�

([DPSOH

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���



���

7R HQDEOH H[SDQVLRQ NH\ERDUG PDSSLQJ� SLQ � RI WKH &38 8QLW·V ',3 VZLWFK DQG
$5 ���� PXVW EH 21 DQG $5 ���� PXVW EH 2))�
%LWV WXUQHG 21ZLWK WKLV RSHUDWLRQ FDQ EH WXUQHG 2)) E\ WRJJOLQJ $5 ����� 7XUQ
$5 ���� 2)) WR VWRS H[SDQVLRQ NH\ERDUG PDSSLQJ DQG VZLWFK WKH 3URJUDP�
PLQJ &RQVROH IURP ([SDQVLRQ 7(50,1$/ PRGH WR &2162/( PRGH�

7(50,1$/ 0RGH 7KH 3URJUDPPLQJ &RQVROH FDQ EH SXW LQWR 7(50,1$/ PRGH E\ SUHVVLQJ &+*
RU H[HFXWLQJ 7(50����� LQ WKH SURJUDP�3LQ � RI WKH&388QLW·V ',3 VZLWFKPXVW
EH 2))�

6ZLWFK WKH 3URJUDPPLQJ &RQVROH WR 7(50,1$/
PRGH E\ SUHVVLQJ &+* RU H[HFXWLQJ 7(50������

352*5$0 %=

�0(66$*(!
12 0(66$*(

352*5$0 %=
&2162/( PRGH

3UHVV &+* DJDLQ WR UHWXUQ WR &2162/( PRGH�

([SDQVLRQ 7(50,1$/ 0RGH 7KH3URJUDPPLQJ&RQVROH FDQ EH SXW LQWR ([SDQVLRQ 7(50,1$/PRGH E\ WXUQ�
LQJ 21 $5 ����� 3LQ � RI WKH &38 8QLW·V ',3 VZLWFK PXVW EH 21�

6ZLWFK WKH 3URJUDPPLQJ &RQVROH WR ([SDQVLRQ
7(50,1$/ PRGH E\ WXUQLQJ $5 ���� 21�

352*5$0 %=

�0(66$*(!
12 0(66$*(

352*5$0 %=
&2162/( PRGH

7XUQ $5 ���� 2)) WR UHWXUQ WR &2162/( PRGH�

������ .H\ERDUG 0DSSLQJ
7KH &���+;�+*�+( VXSSRUWV WKH H[SDQVLRQ NH\ERDUG PDSSLQJ DV ZHOO DV QRU�
PDO NH\ERDUG PDSSLQJ� ([SDQVLRQ NH\ERDUG PDSSLQJ FRQWUROV WKH VWDWXV RI WKH
�� ELWV 65 ����� WKURXJK 65 ������ ZKLOH QRUPDO NH\ERDUG PDSSLQJ FRQWUROV
RQO\ WKH �� ELWV LQ $5 ��� 7KH VWDWXV RI WKHVH ELWV FDQ EH FRQWUROOHG E\ SUHVVLQJ
WKH FRUUHVSRQGLQJ 3URJUDPPLQJ&RQVROH NH\V ZKHQ WKH 3URJUDPPLQJ&RQVROH
LV LQ 7(50,1$/ PRGH RU H[SDQVLRQ 7(50,1$/ PRGH�
7KH IROORZLQJ GLDJUDP VKRZV KRZ WR VZLWFK WKH 3URJUDPPLQJ &RQVROH EHWZHHQ
&2162/( PRGH �QRUPDO RSHUDWLQJ PRGH� DQG 7(50,1$/ RU H[SDQVLRQ 7(5�
0,1$/ PRGH�

&2162/( PRGH
7(50,1$/ PRGH

�',3 VZLWFK SLQ � 2))�

3UHVV WKH &+* NH\�

3UHVV WKH &+* .H\ RU
H[HFXWH 7(50������

7XUQ 2)) $5 ����
RU WXUQ 2)) ',) VZLWFK SLQ ��

7XUQ 21 $5 �����

([SDQVLRQ 7(50,1$/ PRGH
�',3 VZLWFK SLQ � 21�

7(50,1$/ 0RGH 7KH 3URJUDPPLQJ &RQVROH FDQ EH SXW LQWR 7(50,1$/ PRGH E\ SUHVVLQJ &+*
RU H[HFXWLQJ 7(50����� LQ WKH SURJUDP�3LQ � RI WKH&388QLW·V ',3 VZLWFKPXVW
EH 2))�
3UHVV WKH &+* NH\ DJDLQ WR UHWXUQ WR &2162/( PRGH�
:KHQ WKH 3URJUDPPLQJ &RQVROH LV LQ 7(50,1$/ PRGH LW FDQ SHUIRUP QRUPDO
NH\ERDUG PDSSLQJ DQG GLVSOD\ PHVVDJHV RXWSXW E\ 06*����� RU /06*������

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���



���

:LWK NH\ERDUG PDSSLQJ� ELWV �� WR �� RI $5 �� ZLOO EH WXUQHG 21 ZKHQ NH\V � WR
) DUH SUHVVHG RQ WKH 3URJUDPPLQJ &RQVROH·V NH\ERDUG� $ ELW ZLOO UHPDLQ 21
DIWHU WKH 3URJUDPPLQJ &RQVROH·V NH\ LV UHOHDVHG�

$OO ELWV LQ $5 �� ZLOO EH WXUQHG2)) ZKHQ $5 ���� LV WXUQHG21� .H\ERDUGPDS�
SLQJ LQSXWV DUH GLVDEOHG ZKHQ $5 ���� LV 21�

,Q DGGLWLRQ WR WKH NH\ERDUG PDSSLQJ IXQFWLRQ� 7(50,1$/ PRGH DOORZV PHV�
VDJHV RXWSXW E\ 06*����� DQG /06*����� WR EH GLVSOD\HG RQ WKH 3URJUDP�
PLQJ &RQVROH� 7KHVH PHVVDJHV ZLOO EH HUDVHG LI WKH 3URJUDPPLQJ &RQVROH LV
VZLWFK EDFN WR &2162/( PRGH�

([SDQVLRQ 7(50,1$/ 0RGH 7KH3URJUDPPLQJ&RQVROH FDQ EH SXW LQWR ([SDQVLRQ 7(50,1$/PRGH E\ WXUQ�
LQJ 21 $5 ����� 3LQ � RI WKH &38 8QLW·V ',3 VZLWFK PXVW EH 21�

7XUQ RII $5 ���� RU SLQ � RI WKH &38 8QLW·V ',3 VZLWFK WR UHWXUQ WR &2162/(
PRGH�

:KHQ WKH 3URJUDPPLQJ &RQVROH LV LQ 7(50,1$/ PRGH LW FDQ SHUIRUP H[SDQ�
VLRQ NH\ERDUG PDSSLQJ DQG GLVSOD\ PHVVDJHV RXWSXW E\ 06*����� RU
/06*������ :LWK H[SDQVLRQ NH\ERDUG PDSSLQJ� ELWV 65 ����� WKURXJK
65 ����� ZLOO EH WXUQHG 21ZKHQ WKH FRUUHVSRQGLQJ NH\ LV SUHVVHG RQ WKH 3UR�
JUDPPLQJ&RQVROH·V NH\ERDUG� $ ELW ZLOO UHPDLQ21DIWHU WKH 3URJUDPPLQJ&RQ�
VROH·V NH\ LV UHOHDVHG�

$OO ELWV IURP 65 ����� WKURXJK 65 ����� ZLOO EH WXUQHG 2)) ZKHQ $5 ���� LV
WXUQHG 21� ([SDQVLRQ NH\ERDUG PDSSLQJ LQSXWV DUH GLVDEOHG ZKHQ $5 ���� LV
21�

,Q DGGLWLRQ WR WKH NH\ERDUG PDSSLQJ IXQFWLRQ� H[SDQVLRQ 7(50,1$/ PRGH DO�
ORZV PHVVDJHV RXWSXW E\ 06*����� DQG /06*����� WR EH GLVSOD\HG RQ WKH
3URJUDPPLQJ &RQVROH� 7KHVH PHVVDJHV ZLOO EH HUDVHG LI WKH 3URJUDPPLQJ
&RQVROH LV VZLWFK EDFN WR &2162/( PRGH�

7KH IROORZLQJ GLDJUDP VKRZV WKH FRUUHVSRQGHQFH EHWZHHQ WKH SRVLWLRQ RI 3UR�
JUDPPLQJ &RQVROH NH\V DQG ELWV LQ WKH 65 $UHD� (DFK NH\ FRUUHVSRQGV � WR �
ZLWK D ELW� 6KLIWHG LQSXWV DUH QRW UHFRJQL]HG� .H\V � WR �� FRUUHVSRQG WR ELWV
65 ����� WR65������ NH\V �� WR �� FRUUHVSRQG WR ELWV 65����� WR65 ������
DQG NH\V �� WR �� FRUUHVSRQG WR ELWV 65 ����� WR 65 ������

� � � � � �

� � � � �� ��
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)81 NH\

7KH IROORZLQJ WDEOH VKRZV WKH FRUUHVSRQGHQFH EHWZHHQ WKH DFWXDO 3URJUDP�
PLQJ &RQVROH NH\V DQG ELWV 65 ����� WR 65 ������

65 ZRUG %LW &RUUHVSRQGLQJ NH\�V�
��� ��

)81

��

��

3URJUDPPLQJ &RQVROH 2SHUDWLRQV 6HFWLRQ ���
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65 ZRUG &RUUHVSRQGLQJ NH\�V�%LW
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65 ZRUG &RUUHVSRQGLQJ NH\�V�%LW
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6(&7,21 �
6HULDO &RPPXQLFDWLRQV

7KLV VHFWLRQ SURYLGHV DQ RYHUYLHZRI WKH VHULDO FRPPXQLFDWLRQV �+RVW /LQN� 56����&� RQH�WR�RQH OLQNV� 17 OLQNV� DQG SURWR�
FRO PDFURV� WKDW RSHUDWH WKURXJK WKH 56����&� 56��������� DQG 3HULSKHUDO 3RUWV�

��� ,QWURGXFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� +RVW /LQN &RPPXQLFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� +RVW /LQN &RPPDQG 6XPPDU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� +RVW /LQN &RPPXQLFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ([DPSOH 3URJUDPV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 56����& &RPPXQLFDWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV )UDPH 6WUXFWXUH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV 3URFHGXUH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $SSOLFDWLRQ ([DPSOH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 2QH�WR�RQH 3& /LQNV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 17 /LQNV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7KH 3URWRFRO 0DFUR )XQFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� ,QWURGXFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV %RDUG 6HWWLQJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQV 3URFHGXUH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� $SSOLFDWLRQ ([DPSOH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



���

��� ,QWURGXFWLRQ
7KH 56����& SRUW DQG SHULSKHUDO SRUW EXLOW LQWR WKH &���+;�+*�+( 3&·V &38
8QLW VXSSRUW WKH IROORZLQJ FRPPXQLFDWLRQV IXQFWLRQV�
� &RPPXQLFDWLRQVZLWK 3URJUDPPLQJ 'HYLFHV �H�J�� 3URJUDPPLQJ&RQVROH RU D
FRPSXWHU UXQQLQJ WKH 6<60$&�&37 6XSSRUW 6RIWZDUH��

� +RVW /LQN FRPPXQLFDWLRQV ZLWK SHUVRQDO FRPSXWHUV DQG RWKHU H[WHUQDO GH�
YLFHV�

� 56����& �QR�SURWRFRO� FRPPXQLFDWLRQV ZLWK SHUVRQDO FRPSXWHUV DQG RWKHU
H[WHUQDO GHYLFHV�

� 2QH�WR�RQH OLQN FRPPXQLFDWLRQV ZLWK DQRWKHU 3&�
� 17 OLQN FRPPXQLFDWLRQV �RQH�WR�RQH RU RQH�WR�1� ZLWK 3URJUDPPDEOH 7HUPL�
QDOV �37V� HTXLSSHG ZLWK DQ 17 OLQN LQWHUIDFH�

,Q DGGLWLRQ WR WKHVH FRPPXQLFDWLRQV IXQFWLRQV� RSWLRQDO &RPPXQLFDWLRQV
%RDUGV WKDW VXSSRUW 3URWRFRO 0DFURV FDQ EH LQVWDOOHG LQ PRVW &���+;�+*�+(
3&V�
7KH IROORZLQJ WDEOH VXPPDUL]HV WKH FRPPXQLFDWLRQV IXQFWLRQV�

)XQFWLRQ &RQQHFWHG GHYLFH &RQQHFWLRQ 6XPPDU\ 5HODWHG
LQVWUXFWLRQV

+RVW /LQN +RVW FRPSXWHU RU 37 2QH�WR�RQH
RU 2QH�WR�1

3URYLGHV FRPPXQLFDWLRQV EHWZHHQ D
KRVW FRPSXWHU DQG 3&�

7KH 3&·V RSHUDWLQJ VWDWXV DQG WKH
FRQWHQWV RI GDWD DUHDV FDQ EH PRQL�
WRUHG IURP WKH KRVW FRPSXWHU�

7;'����� FDQ EH XVHG WR WUDQVPLW GD�
WD IURP WKH 3&·V GDWD DUHDV WR WKH
KRVW FRPSXWHU�

+RVW /LQN FRPPDQGV�
7;'�����

56����&
�QR SURWRFRO�

+RVW FRPSXWHU RU
RWKHU 56����& GHYLFH

2QH�WR�RQH 7;'����� DQG 5;'����� FDQ EH XVHG
WR PDQDJH VLPSOH GDWD WUDQVIHU VH�
TXHQFHV VXFK DV LQSXWV IURP EDU FRGH
UHDGHUV RU RXWSXWV WR SULQWHUV�

&RQWURO VLJQDOV 56� &6� (5� DQG '5
FDQ EH FRQWUROOHG E\ WKH LQVWUXFWLRQV�

7;'������ 5;'�����

2QH�WR�RQH /LQN 3& 2QH�WR�RQH 0DNHV D RQH�WR�RQH FRQQHFWLRQ EH�
WZHHQ WZR 3&V XVLQJ WKH /5 DUHDV RI
WKH 3&V�

���

17 /LQN 37 2QH�WR�RQH
RU 2QH�WR�1

3URYLGHV GDWD WUDQVIHUV EHWZHHQ WKH
3& DQG RQH RU PRUH 37V�

���

3URWRFRO 0DFUR 2WKHU VHULDO GHYLFH 2QH�WR�RQH
RU 2QH�WR�1

7KH 3URWRFRO 0DFUR IXQFWLRQ DOORZV
WKH XVHU WR GHILQH VHSDUDWH GDWD WUDQV�
IHU VHTXHQFHV DQG WUDQVIHU PHV�
VDJHV�

8S WR ����� FRPPXQLFDWLRQV VH�
TXHQFHV FDQ EH UHJLVWHUHG�

$ VXSSRUW SURJUDP LV SURYLGHG WKDW
VLPSOLILHV FUHDWLRQ RI FRPPXQLFDWLRQV
VHTXHQFHV�

30&5�����

,QWURGXFWLRQ 6HFWLRQ ���



���

��� +RVW /LQN &RPPXQLFDWLRQV

����� +RVW /LQN &RPPDQG 6XPPDU\
+RVW /LQN FRPPXQLFDWLRQV DUH XVHG WR WUDQVIHU GDWD EHWZHHQ WKH 3& DQG D KRVW
FRPSXWHU �D SHUVRQDO FRPSXWHU RU 37�� ,W LV SRVVLEOH WR PRQLWRU WKH 3&·V RSHUDW�
LQJ VWDWXV DQG WKH FRQWHQWV RI 3& GDWD DUHDV IURP WKH KRVW FRPSXWHU XVLQJ +RVW
/LQN FRPPDQGV� ,W LV DOVR SRVVLEOH WR WUDQVIHU GDWD IURP WKH 3&·V ,20 GDWD DUHDV
�,5 DUHD� 65 DUHD� /5 DUHD� +5 DUHD� $5 DUHD� WLPHU DQG FRXQWHU 39V� '0 ����
WKURXJK'0 ����� DQG (0 ���� WKURXJK(0 ����� WR D KRVW FRPSXWHU XVLQJ WKH
7;'����� LQVWUXFWLRQ LQ WKH ODGGHU SURJUDP�

56����& &RQQHFWLRQV ���WR��� 2QO\ RQH 3& FDQ EH FRQQHFWHG ZLWK WKH KRVW FRPSXWHU �RQH�WR�RQH FRQQHFWLRQ�
ZKHQ WKH +RVW /LQN LV PDGH ZLWK 56����& FRQQHFWLRQV�

+RVW /LQN

+RVW /LQN+RVW
FRPSXWHU

+RVW
OLQN

,%0 3&�$7 RU FRPSDWLEOH

8S WR �� 3&V FDQ EH FRQQHFWHG ZLWK WKH KRVW FRPSXWHU �RQH�WR�1 FRQQHFWLRQ�
ZKHQ WKH +RVW /LQN LV PDGH ZLWK 56�������� FRQQHFWLRQV�

+RVW OLQN

�� 3&V PD[�

,%0 3&�$7 RU FRPSDWLEOH

6HH
QRWH

1RWH� 56����&� 56�������� $GDSWHU

6HH
QRWH

6HH
QRWH

6HH
QRWH

:LULQJ 3RUWV 8VH WKH ZLULQJ GLDJUDP VKRZQ EHORZ DV D JXLGH LQ ZLULQJ WKH SRUW WR WKH H[WHUQDO
GHYLFH� 5HIHU WR GRFXPHQWDWLRQ SURYLGHGZLWK WKH FRPSXWHU RU RWKHU H[WHUQDO GH�
YLFH IRU ZLUH GHWDLOV IRU LW�

56�������� &RQQHFWLRQV
���WR�1�

+RVW /LQN &RPPXQLFDWLRQV 6HFWLRQ ���



���

7KH FRQQHFWLRQV EHWZHHQ WKH &���+;�+*�+( DQG D SHUVRQDO FRPSXWHU DUH LO�
OXVWUDWHG EHORZ DV DQ H[DPSOH�

�

�

�

�

�

�

)*

6'

5'

56

&6

ï

ï

ï

6*

�

�

�

�

�

�

�

�

�

�

�

�

6'

5'

56

&6

'65

6*

ï�

'75

&���+;�+*�+( 3HUVRQDO FRPSXWHU

6LJQDO3LQ
1R�

6LJQDO 3LQ
1R�

6KLHOGHG FDEOH

ï

$SSOLFDEOH &RQQHFWRUV
7KH IROORZLQJ FRQQHFWRUV DUH DSSOLFDEOH� 2QH SOXJ DQG RQH KRRG DUH LQFOXGHG
ZLWK WKH &38 8QLW�
3OXJ� ;0�'����� �IHPDOH� IRU ,%0 3&�$7 RU FRPSDWLEOH �20521�

RU HTXLYDOHQW
+RRG� ;0�6����� �20521� RU HTXLYDOHQW

1RWH *URXQG WKH )* WHUPLQDO RQ WKH 3& DQG DW WKH FRPSXWHU WR ���W RU OHVV� 5HIHU WR
WKH 3&·V ,QVWDOODWLRQ 0DQXDO DQG WR WKH GRFXPHQWDWLRQ IRU \RXU FRPSXWHU IRU GH�
WDLOV�

+RVW /LQN 3DUDPHWHUV 7KH IROORZLQJ SDUDPHWHUV LQ WKH 3&6HWXSPXVW EH VHW LQ DGYDQFH WR HQDEOH+RVW
/LQN FRPPXQLFDWLRQV�

&RPPXQLFDWLRQV 0RGH
6HW WKH FRPPXQLFDWLRQV PRGH WR +RVW /LQN PRGH� �7KLV LV WKH GHIDXOW VHWWLQJ��

56����& SRUW� 6HW ELWV �� WKURXJK �� RI '0 ���� WR ��
3HULSKHUDO SRUW� 6HW ELWV �� WKURXJK �� RI '0 ���� WR ��

1RGH 1XPEHU 6HWWLQJ
:KHQ ��1 FRQQHFWLRQV DUH EHLQJ XVHG� VHW D XQLTXH QRGH QXPEHU IURP �� WR ���
:KHQ D ��� FRQQHFWLRQ LV EHLQJ XVHG� VHW WKH 3&·V QRGH QXPEHU WR ���

56����& SRUW� 6HW ELWV �� WKURXJK �� RI '0 ���� ��� WR ����
3HULSKHUDO SRUW� 6HW ELWV �� WKURXJK �� RI '0 ���� ��� WR ����

6WDQGDUG 3RUW 6HWWLQJV
6WDQGDUG VHWWLQJV RU FXVWRPVHWWLQJV FDQ EH XVHG IRU WKH56����& DQG SHULSKHU�
DO SRUWV� 7KH VWDQGDUG VHWWLQJV DUH XVHG ZKHQ WKH IROORZLQJ ELWV DUH VHW WR ��
�7KH FXVWRP VHWWLQJV DUH H[SODLQHG EHORZ��

56����& SRUW� %LWV �� WKURXJK �� RI '0 ���� ��� VWDQGDUG� �� FXVWRP��
3HULSKHUDO SRUW� %LWV �� WKURXJK �� RI '0 ���� ��� VWDQGDUG� �� FXVWRP��

7KH VWDQGDUG VHWWLQJV DUH VKRZQ LQ WKH IROORZLQJ WDEOH�

,WHP 6HWWLQJ
6WDUW ELWV �
'DWD OHQJWK �
6WRS ELWV �
3DULW\ (YHQ
%DXG UDWH ����� ESV

+RVW /LQN &RPPXQLFDWLRQV 6HFWLRQ ���



���

&XVWRP 3RUW 6HWWLQJV
6WDQGDUG VHWWLQJV RU FXVWRPVHWWLQJV FDQ EH XVHG IRU WKH56����& DQG SHULSKHU�
DO SRUWV� 7KH FXVWRP VHWWLQJV DUH XVHG ZKHQ WKH IROORZLQJ ELWV DUH VHW WR ��

56����& SRUW� %LWV �� WKURXJK �� RI '0 ���� ��� VWDQGDUG� �� FXVWRP��
3HULSKHUDO SRUW� %LWV �� WKURXJK �� RI '0 ���� ��� VWDQGDUG� �� FXVWRP��

7KH FXVWRP VHWWLQJV IRU WKH 56����& SRUW DUH GHILQHG LQ '0 ���� DQG WKH FXV�
WRP VHWWLQJV IRU WKH SHULSKHUDO SRUW DUH GHILQHG LQ '0 �����

7KH IROORZLQJ VHWWLQJV DUH YDOLG RQO\ ZKHQ SLQ � RQ WKH &38 8QLW·V ',3 VZLWFK LV
WXUQHG2))� %H VXUH WR VHW WKH FRPPXQLFDWLRQV SDUDPHWHUV WR WKH VDPH VHWWLQJV
IRU ERWK HQGV RI WKH FRPPXQLFDWLRQV�

7UDQVPLVVLRQ )UDPH )RUPDW �6HH WDEOH EHORZ��

%DXG UDWH �6HH WDEOH EHORZ��

�� �%LW
'0 �����56����& SRUW
'0 �����3HULSKHUDO SRUW

3DUDPHWHU 6HWWLQJ 6WDUW ELWV 'DWD OHQJWK 6WRS ELWV 3DULW\
7UDQVPLVVLRQ )UDPH
)

�� � � � (YHQ
)RUPDW �� � � � 2GG

�� � � � 1RQH
�� � � � (YHQ
�� � � � 2GG
�� � � � 1RQH
�� � � � (YHQ
�� � � � 2GG
�� � � � 1RQH
�� � � � (YHQ
�� � � � 2GG
�� � � � 1RQH

3DUDPHWHU 6HWWLQJ %DXG UDWH
%DXG UDWH �� ����� ESV

�� ����� ESV
�� ����� ESV
�� ����� ESV
�� ������ ESV

7UDQVPLVVLRQ 'HOD\ 7LPH
'HSHQGLQJ RQ WKH GHYLFHV FRQQHFWHG WR WKH 56����& SRUW� LW PD\ EH QHFHVVDU\
WR DOORZ WLPH IRU WUDQVPLVVLRQ� :KHQ WKDW LV WKH FDVH� VHW WKH WUDQVPLVVLRQ GHOD\
WR UHJXODWH WKH DPRXQW RI WLPH DOORZHG� 7KH WUDQVPLVVLRQ GHOD\ WLPH LV VHW LQ
XQLWV RI �� PV�

56����& SRUW� 6HW '0 ���� IURP ���� WR ���� �� WR ����� V GHOD\��
3HULSKHUDO SRUW� 6HW '0 ���� IURP ���� WR ���� �� WR ����� V GHOD\��

+RVW /LQN &RPPXQLFDWLRQV 6HFWLRQ ���



���

1RWH ,I SLQ � RI WKH &38 8QLW·V ',3 VZLWFK LV 21� WKH VWDQGDUG FRPPXQLFDWLRQV VHW�
WLQJV ZLOO EH XVHG UHJDUGOHVV RI WKH VHWWLQJV LQ WKH 3& 6HWXS� 7KH VWDQGDUG VHW�
WLQJV DUH DV IROORZV�

,WHP 6HWWLQJ
1RGH QXPEHU ��
6WDUW ELWV �
'DWD OHQJWK �
6WRS ELWV �
3DULW\ (YHQ
%DXG UDWH ����� ESV
7UDQVPLVVLRQ GHOD\ WLPH 1RQH

����� +RVW /LQN &RPPXQLFDWLRQV
+RVW OLQN FRPPXQLFDWLRQV DUH H[HFXWHG E\ PHDQV DQ H[FKDQJH RI FRPPDQGV
DQG UHVSRQVHV EHWZHHQ WKH KRVW FRPSXWHU DQG WKH 3&� 7KH FRPPDQG RU UH�
VSRQVH GDWD WKDW LV WUDQVIHUUHG LQ RQH H[FKDQJH LV NQRZQ DV D IUDPH DQG RQH
IUDPH FDQ FRQWDLQ XS WR ��� FKDUDFWHUV RI GDWD�

7KH IUDPH IRUPDWV IRU +RVW /LQN FRPPDQGV WUDQVPLWWHG IURP WKH KRVW FRPSXWHU
DQG UHVSRQVHV UHWXUQHG IURP WKH 3& DUH GHVFULEHG EHORZ� 7KH 3&DXWRPDWLFDOO\
UHWXUQV DQ $6&,,�FRGH UHVSRQVH ZKHQ LW UHFHLYHV DQ $6&,,�FRGH FRPPDQG
IURP WKH KRVW FRPSXWHU� 7KH KRVW FRPSXWHU PXVW KDYH D SURJUDP WKDW FRQWUROV
WKH WUDQVPLVVLRQ DQG UHFHSWLRQ RI WKH FRPPDQGV DQG UHVSRQVHV�

&RPPDQG )UDPH )RUPDW :KHQ WUDQVPLWWLQJ D FRPPDQG IURP WKH KRVW FRPSXWHU� SUHSDUH WKH FRPPDQG
GDWD LQ WKH IRUPDW VKRZQ EHORZ�

[ ���#

)&6

[ ��� m §

1RGH QR� +HDGHU
FRGH

7H[W 7HUPLQDWRU

7KH KHDGHU FRGH DQG WH[W GHSHQG RQ WKH +RVW /LQN FRPPDQG EHLQJ WUDQVPLWWHG�
:KHQ D FRPSRVLWH FRPPDQG LV WUDQVPLWWHG� WKHUH ZLOO EH D VHFRQG VXE�KHDGHU
FRGH�

7KH )&6 �)UDPH &KHFN 6HTXHQFH� FRGH LV FDOFXODWHG DW WKH KRVW FRPSXWHU DQG
VHW LQ WKH FRPPDQG IUDPH� 7KH )&6 FDOFXODWLRQ LV GHVFULEHG ODWHU LQ WKLV VHFWLRQ�

7KH FRPPDQG IUDPHPD\ EH XS WR ��� FKDUDFWHUV ORQJ� $ FRPPDQGRI ��� FKDU�
DFWHUV RU PRUH PXVW EH GLYLGHG LQWR PRUH WKDQ RQH IUDPH� 7R VSOLW WKH FRPPDQG�
XVH D FDUULDJH UHWXUQ GHOLPLWHU �§� &+5������ LQVWHDG RI D WHUPLQDWRU� $ WHUPLQD�
WRU PXVW EH XVHG DW WKH HQG RI WKH ODVW IUDPH�

:KHQ GLYLGLQJ FRPPDQGV VXFK DV :5� :/� :&� RU :' WKDW H[HFXWH ZULWH RS�
HUDWLRQV� EH FDUHIXO QRW WR GLYLGH LQWR VHSDUDWH IUDPHV GDWD WKDW LV WR EH ZULWWHQ
LQWR D VLQJOH ZRUG� %H VXUH WR GLYLGH IUDPHV VR WKDW WKH\ FRLQFLGH ZLWK WKH GLYL�
VLRQV EHWZHHQ ZRUGV�

,WHP )XQFWLRQ
# $Q ´#µ V\PERO PXVW EH SODFHG DW WKH EHJLQQLQJ RI HYHU\ FRPPDQG�
1RGH QR� ,GHQWLI\ WKH 3& E\ WKH QRGH QXPEHU VHW LQ '0 ���� RI WKH 3& 6HWXS�
+HDGHU FRGH 6HW WKH ��FKDUDFWHU FRPPDQG FRGH�
7H[W 6HW WKH FRPPDQG SDUDPHWHUV�
)&6 6HW D ��FKDUDFWHU )UDPH &KHFN 6HTXHQFH FRGH�
7HUPLQDWRU 6HW WZR FKDUDFWHUV� ´mµ DQG WKH FDUULDJH UHWXUQ �&+5������ WR

LQGLFDWH WKH HQG RI WKH FRPPDQG�

+RVW /LQN &RPPXQLFDWLRQV 6HFWLRQ ���



���

5HVSRQVH )UDPH )RUPDW 7KH UHVSRQVH IURP WKH 3& LV UHWXUQHG LQ WKH IRUPDW VKRZQ EHORZ� 3UHSDUH D SUR�
JUDP VR WKDW WKH UHVSRQVH GDWD FDQ EH LQWHUSUHWHG DQG SURFHVVHG�

# [ ��� [ ��� [ ��� [ ���

)&6

m §

1RGH QR� +HDGHU
FRGH

(QG FRGH 7H[W 7HUPLQDWRU

7KH KHDGHU FRGH DQG WH[W GHSHQG RQ WKH +RVW /LQN FRPPDQG WKDW ZDV UHFHLYHG�
7KH HQG FRGH LQGLFDWHV WKH FRPSOHWLRQ VWDWXV RI WKH FRPPDQG �H�J�� ZKHWKHU RU
QRW DQ HUURU KDV RFFXUUHG��

:KHQ WKH UHVSRQVH LV ORQJHU WKDQ ��� FKDUDFWHUV� LW ZLOO EH GLYLGHG LQWR PRUH
WKDQ RQH IUDPH� $ FDUULDJH UHWXUQ GHOLPLWHU �§� &+5������ LQVWHDG RI D WHUPLQDWRU
ZLOO DXWRPDWLFDOO\ EH VHW DW WKH HQG RI WKH IUDPH� $ WHUPLQDWRU ZLOO EH VHW DW WKH HQG
RI WKH ODVW IUDPH�

,WHP )XQFWLRQ
# $Q ´#µ V\PERO LV SODFHG DW WKH EHJLQQLQJ RI HYHU\ UHVSRQVH�
1RGH QR� 7KH 3&·V QRGH QXPEHU VHW LQ '0 ���� RI WKH 3& 6HWXS�
+HDGHU FRGH 7KH ��FKDUDFWHU FRPPDQG FRGH LV UHWXUQHG�
7H[W 7KH UHVXOWV RI WKH FRPPDQG DUH UHWXUQHG�
)&6 7KH ��FKDUDFWHU )UDPH &KHFN 6HTXHQFH FRGH LV UHWXUQHG�
7HUPLQDWRU 7ZR FKDUDFWHUV� ´mµ DQG WKH FDUULDJH UHWXUQ �&+5������ LQGLFDWH WKH

HQG RI WKH UHVSRQVH�

)&6 �)UDPH &KHFN 6HTXHQFH�:KHQ D IUDPH LV WUDQVPLWWHG� DQ )&6 FRGH LV SODFHG MXVW EHIRUH WKH GHOLPLWHU RU
WHUPLQDWRU LQ RUGHU WR FKHFN ZKHWKHU DQ HUURU KDV RFFXUUHG LQ WKH WUDQVPLVVLRQ�
7KH )&6 LV ��ELW GDWD FRQYHUWHG LQWR WZR $6&,, FKDUDFWHUV� 7KH ��ELW GDWD LV WKH
UHVXOW RI DQ (;&/86,9( 25 SHUIRUPHG RQ WKH GDWD IURP WKH EHJLQQLQJ RI WKH
IUDPH XQWLO WKH HQG RI WKH WH[W LQ WKDW IUDPH �L�H�� MXVW EHIRUH WKH )&6�� &DOFXODWLQJ
WKH )&6 HDFK WLPH D IUDPH LV UHFHLYHG DQG FKHFNLQJ WKH UHVXOW DJDLQVW WKH )&6
WKDW LV LQFOXGHG LQ WKH IUDPH PDNHV LW SRVVLEOH WR FKHFN IRU GDWD HUURUV LQ WKH
IUDPH�

)&6

m §�� 5 5 �# � � � � �

7H[W1RGH QR� +HDGHU FRGH

)&6 FDOFXODWLRQ UDQJH

7HUPLQDWRU

# �� ���� ����
(25

� �� ���� ����
(25

� �� ���� ����
(25

5 �� ���� ����

� �� ���� ����
���� ����
L L &RQYHUWHG WR KH[DGHFLPDO�
� � +DQGOHG DV $6&,, FKDUDFWHUV�

$6&,, FRGH

&DOFXODWLRQ
UHVXOW

+RVW /LQN &RPPXQLFDWLRQV 6HFWLRQ ���
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&RPPXQLFDWLRQV 6HTXHQFH 7KH ULJKW WR VHQG D IUDPH LV FDOOHG WKH ´WUDQVPLVVLRQ ULJKW�µ 7KH 8QLW WKDW KDV WKH
WUDQVPLVVLRQ ULJKW LV WKH RQH WKDW FDQ VHQG D IUDPH DW DQ\ JLYHQ WLPH� 7KH WUDQV�
PLVVLRQ ULJKW LV WUDGHG EDFN DQG IRUWK EHWZHHQ WKH KRVW FRPSXWHU DQG WKH 3&
HDFK WLPH D IUDPH LV WUDQVPLWWHG� $Q H[DPSOH FRPPXQLFDWLRQV VHTXHQFH EH�
WZHHQ WKH KRVW FRPSXWHU DQG 3& LV GHVFULEHG EHORZ�

� 7KH KRVW FRPSXWHU VHWV D GHOLPLWHU DW WKH HQG RI WKH ILUVW FRPPDQG IUDPH DQG
WUDQVPLWV WKH IUDPH�

�:KHQ WKH 3& UHFHLYHV WKH GHOLPLWHU� LW UHWXUQV WKH VDPH GHOLPLWHU WR WKH KRVW
FRPSXWHU�

� $IWHU UHFHLYLQJ WKH GHOLPLWHU IURP WKH 3&� WKH KRVW FRPSXWHU WUDQVPLWV WKH QH[W
IUDPH�

� 7KH 3& VHWV D GHOLPLWHU DW WKH HQG RI WKH ILUVW UHVSRQVH IUDPH DQG WUDQVPLWV WKH
IUDPH�

�:KHQ WKH KRVW FRPSXWHU UHFHLYHV WKH GHOLPLWHU� LW UHWXUQV WKH VDPH GHOLPLWHU WR
WKH 3&�

� $IWHU UHFHLYLQJ WKH GHOLPLWHU IURP WKH KRVW FRPSXWHU� WKH 3& WUDQVPLWV WKH QH[W
IUDPH�

� /RQJ WUDQVPLVVLRQV DUH PDQDJHG E\ H[FKDQJLQJ GHOLPLWHUV LQ WKLV ZD\� 7KH
ODVW IUDPH HQGV ZLWK D WHUPLQDWRU�

'HOLPLWHU

7H[W

# 8QLW 1R�

+HDGHU FRGH

)&6
'HOLPLWHU

)UDPH� �FRPPDQG�

7H[W

)&6
'HOLPLWHU

7HUPLQDWRU

)&6

7H[W

(QG FRGH

+HDGHU FRGH

# 8QLW 1R�

)UDPH� �FRPPDQG�

)UDPH �UHVSRQVH�

'HOLPLWHU

7H[W

)&6
7HUPLQDWRU

)UDPH� �FRPPDQG�

+RVW FRP�
SXWHU

3&

8VLQJ WKH 7;'����� ,QVWUXFWLRQ 7KH 7;'����� LQVWUXFWLRQ FDQ EH XVHG WR WUDQVPLW GDWD IURP WKH 3&·V
GDWD DUHD WR WKH KRVW FRPSXWHU� 7KHUH LV QR UHVSRQVH IURP WKH KRVW FRPSXWHU�
7KH 7;'����� LQVWUXFWLRQ ZLOO EH H[HFXWHG DIWHU WKH UHVSRQVH KDV EHHQ WUDQV�
PLWWHG LI 7;'����� LV H[HFXWHG ZKLOH D UHVSRQVH WR D +RVW /LQN FRPPDQG LV EH�
LQJ UHWXUQHG WR WKH KRVW FRPSXWHU�

1R UHVSRQVH

7H[W

# 8QLW 1R�

+HDGHU FRGH

)&6

7HUPLQDWRU

+RVW FRPSXWHU

3&

+RVW /LQN &RPPXQLFDWLRQV 6HFWLRQ ���
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����� ([DPSOH 3URJUDPV
&RPPDQG 7UDQVPLVVLRQ 7KH IROORZLQJ W\SH RI SURJUDPPXVW EH SUHSDUHG LQ WKH KRVW FRPSXWHU WR UHFHLYH

WKH GDWD� 7KLV SURJUDP DOORZV WKH FRPSXWHU WR UHDG DQG GLVSOD\ WKH GDWD UH�
FHLYHG IURP WKH 3& ZKLOH D KRVW OLQN UHDG FRPPDQG LV EHLQJ H[HFXWHG WR UHDG
GDWD IURP WKH 3&�

�� ·&���+;�+*�+( 6$03/( 352*5$0 )25 (;&(37,21
�� &/26(
�� &/6
�� 23(1 µ&20�(��µ $6 ��
�� m.(<,1
�� ,1387 µ'$7$ ïïïïïïïïµ�6�
�� ,) 6� µ µ 7+(1 *272 ���
�� 35,17 µ6(1' '$7$  µ�6�
�� 67� 6�
��� ,1387 µ6(1' 2." < RU 1" µ�%�
��� ,) %� µ<µ 7+(1 *272 ��� (/6( *272 m.(<,1
��� 6� 67�
��� 35,17 ���6� ·6HQGV FRPPDQG WR 3&
��� ,1387 ���5� ·5HFHLYHV UHVSRQVH IURP 3&
��� 35,17 µ5(&9 '$7$  µ�5�
��� ,) 0,'��5������ µ(;µ 7+(1 *272 ��� ·,GHQWLILHV FRPPDQG IURP 3&
��� ,) 5,*+7��5�����!µmµ 7+(1 6� µ µ�*272 ���
��� *272 m.(<,1
��� &/26( �
��� (1'
��� 35,17 µ(;&(37,21�� '$7$µ
��� *272 ���

([DPSOH 3URJUDP IRU )&6 7KLV H[DPSOH VKRZV D %$6,& VXEURXWLQH SURJUDP IRU H[HFXWLQJ DQ )&6 FKHFN
RQ D IUDPH UHFHLYHG E\ WKH KRVW FRPSXWHU�
��� )&6&+(&.
��� / /(1�5(63216(�� · 'DWD WUDQVPLWWHG DQG UHFHLYHG����������
��� 4 ��)&6&.� µ µ
��� $� 5,*+7��5(63216(����
��� 35,17 5(63216(��$6�/
��� ,) $� µµ 7+(1 /(1*6 /(1�5(63216(����

(/6( /(1*6 /(1�5(63216(����
��� )&63� 0,'��5(63216(��/(1*6����� · )&6 GDWD UHFHLYHG���
��� )25 , � 72 /(1*6 · 1XPEHU RI FKDUDFWHUV LQ )&6����������
��� 4 $6&�0,'��5(63216(��,���� ;25 4
��� 1(;7 ,
��� )&6'� +(;��4�
��� ,) /(1�)&6'�� � 7+(1 )&6'� µ�µ�)&6'� ·)&6 UHVXOW
��� ,) )&6'��!)&63� 7+(1 )&6&.� µ(55µ
��� 35,17µ)&6'� µ�)&6'��µ)&63� µ�)&63��µ)&6&.� µ�)&6&.�
��� 5(7851

1RWH �� 1RUPDO UHFHSWLRQ GDWD LQFOXGHV WKH )&6� GHOLPLWHU RU WHUPLQDWRU� DQG VR RQ�
:KHQ DQ HUURU RFFXUV LQ WUDQVPLVVLRQ� KRZHYHU WKH )&6 RU VRPH RWKHU GDWD
PD\ QRW EH LQFOXGHG� %H VXUH WR SURJUDP WKH V\VWHP WR FRYHU WKLV SRVVLELOLW\�

�� ,Q WKLV SURJUDP H[DPSOH� WKH &5 FRGH �&+5������ LV QRW HQWHUHG IRU 5(�
63216(�� :KHQ LQFOXGLQJ WKH &5 FRGH� PDNH WKH FKDQJHV LQ OLQHV ���
DQG ����

7KLV H[DPSOH VKRZV D SURJUDP IRU XVLQJ WKH 56����& SRUW LQ WKH +RVW /LQN
PRGH WR WUDQVPLW �� E\WHV RI GDWD �'0 ���� WR '0 ����� WR D FRPSXWHU� )URP
'0 ���� WR '0 ����� ´����µ LV VWRUHG LQ HYHU\ ZRUG�

7;'����� $SSOLFDWLRQ
([DPSOH

+RVW /LQN &RPPXQLFDWLRQV 6HFWLRQ ���



���

7KH GHIDXOW YDOXHV DUH DVVXPHG IRU DOO RI WKH 3& 6HWXS �L�H�� WKH 56����& SRUW LV
XVHG LQ +RVW /LQN PRGH� WKH QRGH QXPEHU LV ��� DQG WKH VWDQGDUG FRPPXQLFD�
WLRQV SDUDPHWHUV DUH XVHG��

#7;'

'0 ����

�����

�����

�����65 �����

,I 65 ����� �WKH 7UDQVPLW 5HDG\ )ODJ� LV 21
ZKHQ ,5 ����� WXUQV 21� WKH WHQ E\WHV RI
GDWD �'0 ���� WR '0 ����� ZLOO EH WUDQV�
PLWWHG�

��� 56����& &RPPXQLFDWLRQV
7KLV VHFWLRQ H[SODLQV 56����& FRPPXQLFDWLRQV� 7KH 7;'����� DQG 5;'�����
LQVWUXFWLRQV FDQ EH XVHGZLWK 56����&FRPPXQLFDWLRQV WR RXWSXW GDWD WR D SULQW�
HU� LQSXW GDWD IURP D EDU FRGH UHDGHU RU WUDQVPLW +RVW /LQN FRPPDQGV WR RWKHU
GHYLFHV HTXLSSHG ZLWK DQ 56����& SRUW�

56����& &RQQHFWLRQ 7KH IROORZLQJ GLDJUDP VKRZV WKH 56����& FRQQHFWLRQ ZKHQ WKH 56����& SRUW
LV XVHG LQ 56����& PRGH �QR SURWRFRO��

56����& PRGH

'HYLFH
HTXLSSHG ZLWK
DQ 56����&
SRUW

3& 6HWXS 3DUDPHWHUV 7KH IROORZLQJ SDUDPHWHUV LQ WKH 3& 6HWXS PXVW EH VHW LQ DGYDQFH WR HQDEOH
56����& PRGH FRPPXQLFDWLRQV WKURXJK WKH 56����& RU SHULSKHUDO SRUWV�

&RPPXQLFDWLRQV 0RGH
6HW WKH FRPPXQLFDWLRQV PRGH WR 56����& PRGH�

56����& SRUW� 6HW ELWV �� WKURXJK �� RI '0 ���� WR ��
3HULSKHUDO SRUW� 6HW ELWV �� WKURXJK �� RI '0 ���� WR ��

6WDQGDUG 3RUW 6HWWLQJV
6WDQGDUG VHWWLQJV RU FXVWRPVHWWLQJV FDQ EH XVHG IRU WKH56����& DQG SHULSKHU�
DO SRUWV� 5HIHU WR SDJH ��� IRU GHWDLOV RQ WKH VWDQGDUG FRPPXQLFDWLRQV VHWWLQJV�

&XVWRP 3RUW 6HWWLQJV
6WDQGDUG VHWWLQJV RU FXVWRPVHWWLQJV FDQ EH XVHG IRU WKH56����& DQG SHULSKHU�
DO SRUWV� 5HIHU WR SDJH ��� IRU GHWDLOV RQ FXVWRP FRPPXQLFDWLRQV VHWWLQJV�
(QDEOLQJ 6WDUW DQG (QG &RGHV

�� �%LW

� �

(QG FRGH XVDJH
�� 1RW VHW �$PRXQW RI UHFHSWLRQ GDWD VSHFLILHG��
�� 6HW �(QG FRGH VSHFLILHG��
�� &5�/)

6WDUW FRGH XVDJH
�� 1RW VHW
�� 6HW �6WDUW FRGH VSHFLILHG��

'HIDXOWV�1R VWDUW FRGH� GDWD UHFHSWLRQ FRPSOHWH DW ��� E\WHV�

'0 �����56����& SRUW
'0 �����3HULSKHUDO SRUW

56����& &RPPXQLFDWLRQV 6HFWLRQ ���



���

6SHFLI\ ZKHWKHU RU QRW D VWDUW FRGH LV WR EH VHW DW WKH EHJLQQLQJ RI WKH GDWD� DQG
ZKHWKHU RU QRW DQ HQG FRGH LV WR EH VHW DW WKH HQG� ,QVWHDG RI VHWWLQJ WKH HQG
FRGH� LW LV SRVVLEOH WR VSHFLI\ WKH QXPEHU RI E\WHV WR EH UHFHLYHG EHIRUH WKH UH�
FHSWLRQ RSHUDWLRQ LV FRPSOHWHG� %RWK WKH FRGHV DQG WKH QXPEHU RI E\WHV RI GDWD
WR EH UHFHLYHG DUH VHW LQ '0 ���� RU '0 �����
6HWWLQJ WKH 6WDUW &RGH� (QG &RGH� DQG $PRXQW RI 5HFHSWLRQ 'DWD

�� �%LW

(QG FRGH RU QXPEHU RI E\WHV WR EH UHFHLYHG
)RU HQG FRGH� ��� WR ))�
)RU DPRXQW RI UHFHSWLRQ GDWD� � GLJLWV KH[DGHFLPDO� �� WR )) ���� ���E\WHV�

6WDUW FRGH �� WR ))

'HIDXOWV� 1R VWDUW FRGH� GDWD UHFHSWLRQ FRPSOHWH DW ��� E\WHV�

'0 �����56����& SRUW
'0 �����3HULSKHUDO SRUW

����� &RPPXQLFDWLRQV )UDPH 6WUXFWXUH
8S WR ��� E\WHV RI GDWD �LQFOXGLQJ WKH VWDUW DQG HQG FRGHV� FDQ EH WUDQVIHUUHG
ZLWK WKH H[HFXWLRQ RI RQH7;'����� RU5;'����� LQVWUXFWLRQ�:KHQ WKHUH DUH WZR
RU PRUH VWDUW FRGHV� WKH ILUVW VWDUW FRGH ZLOO EH XVHG� /LNHZLVH� ZKHQ WKHUH DUH
WZR RU PRUH HQG FRGHV� WKH ILUVW HQG FRGH ZLOO EH XVHG�
$YRLG XVLQJ FRPPRQO\ RFFXUULQJ FKDUDFWHUV IRU WKH HQG FRGH�8VH&5DQG /) IRU
WKH HQG FRGH LI GDWD WUDQVPLVVLRQV DUH EHLQJ FXW VKRUW EHFDXVH WKH HQG FRGH LV
RFFXUULQJ ZLWKLQ WKH ERG\ RI WKH WUDQVPLVVLRQ GDWD�
� 1R VWDUW FRGH DQG HQG FRGH

'DWD �VSHFLILHG QXPEHU RI E\WHV�

� 6WDUW FRGH RQO\

67 'DWD �VSHFLILHG QXPEHU RI E\WHV�

� (QG FRGH RQO\

'DWD ���� E\WHV RU OHVV� ('

� %RWK VWDUW FRGH DQG HQG FRGH

67 'DWD ���� E\WHV RU OHVV� ('

� &5� /) VSHFLILHG IRU WKH HQG FRGH

'DWD ���� E\WHV RU OHVV� &5 /)

� %RWK VWDUW FRGH ��� WR ))� DQG HQG FRGH �&5� /)�

67 'DWD ���� E\WHV RU OHVV� &5 /)

����� &RPPXQLFDWLRQV 3URFHGXUH
%ULHI GHVFULSWLRQV RI WKH 7;'����� DQG 5;'����� DUH SURYLGHG EHORZ�

7UDQVPLVVLRQ �7;'������ 5HIHU WR ������ 75$160,7 ï 7;'����� IRU PRUH GHWDLOV� $OZD\V LQFOXGH WKH
VSHFLILHG SRUW·V 7UDQVPLW 5HDG\ )ODJ DV DQ H[HFXWLRQ FRQGLWLRQ IRU 7;'����� WR
HQVXUH WKDW WKLV )ODJ LV 21 EHIRUH WKH WUDQVPLVVLRQ FDQ EH H[HFXWHG�

�� �� ���� �� &KHFN WR VHH WKDW 65 ����� �56����& 3RUW 7UDQVPLW 5HDG\ )ODJ�� 65
����� �3HULSKHUDO 3RUW 7UDQVPLW 5HDG\ )ODJ�� 65 ����� �&RPPXQLFDWLRQV
%RDUG 3RUW $ 7UDQVPLW 5HDG\ )ODJ�� RU 65 ����� �&RPPXQLFDWLRQV %RDUG
3RUW % 7UDQVPLW 5HDG\ )ODJ� LV 21�

56����& &RPPXQLFDWLRQV 6HFWLRQ ���



���

�� 8VH WKH 7;'����� LQVWUXFWLRQ WR WUDQVPLW WKH GDWD� �%LWV �� WR �� DUH YDOLG
RQO\ ZKHQ ELWV �� WR �� DUH VHW WR ���

�#�7;'

6

&

1

6� $GGUHVV RI ILUVW ZRUG RI GDWD WR EH WUDQVPLWWHG

&� &RQWURO GDWD
%LWV �� WR ��

�� /HIWPRVW E\WHV ILUVW
�� 5LJKWPRVW E\WHV ILUVW

%LWV �� WR ��
�� 1RUPDO GDWD WUDQVPLVVLRQ RSHUDWLRQ
�� 6WDWXV RI ELW �� IRU WKH OHIWPRVW ZRUG RI
WKH WUDQVPLVVLRQ GDWD LV UHIOHFWHG RQ WKH
576 RI WKH FRUUHVSRQGLQJ SRUW�
�� 6WDWXV RI ELW �� IRU WKH OHIWPRVW ZRUG RI
WKH WUDQVPLVVLRQ GDWD LV UHIOHFWHG RQ WKH
'75 RI WKH FRUUHVSRQGLQJ SRUW�
�� 6WDWXVHV RI ELWV �� DQG �� IRU WKH
OHIWPRVW ZRUG RI WKH WUDQVPLVVLRQ GDWD DUH
UHIOHFWHG RQ WKH 576 DQG '75 RI WKH
FRUUHVSRQGLQJ SRUW�

%LWV �� WR ��
�� %XLOW�LQ 56����& SRUW
�� &RPPXQLFDWLRQV %RDUG SRUW $
�� &RPPXQLFDWLRQV %RDUG SRUW %

%LWV �� WR ��
�� 56����& SRUW
�� 3HULSKHUDO SRUW
�� +RVW /LQN 8QLW ��
�� +RVW /LQN 8QLW ��

1� 1XPEHU RI E\WHV WR EH WUDQVPLWWHG �� GLJLWV %&'�� ���� WR
���� �VWDUW DQG HQG ELWV�

�� )URP WKH WLPH WKLV LQVWUXFWLRQ LV H[HFXWHG XQWLO WKH GDWD WUDQVPLVVLRQ LV FRP�
SOHWH� WKH 7UDQVPLW 5HDG\ )ODJ �65 ������ 65 ������ 65 ������ RU
65 ������ ZLOO UHPDLQ2))� ,W ZLOO WXUQ21DJDLQ XSRQ FRPSOHWLRQ RI WKH GDWD
WUDQVPLVVLRQ�

5HFHSWLRQ �5;'������ 5HIHU WR ������ 5(&(,9( ï 5;'����� IRU PRUH GHWDLOV�

�� �� ���� �� &KHFN WR VHH WKDW 65 ����� �56����& 3RUW 5HFHSWLRQ &RPSOHWHG )ODJ� RU
65 ����� �3HULSKHUDO 3RUW 5HFHSWLRQ &RPSOHWHG )ODJ� LV 21�

�� 8VH WKH5;'����� LQVWUXFWLRQ WR UHFHLYH WKH GDWD� �%LWV �� WR �� DUH YDOLG RQO\
ZKHQ ELWV �� WR �� DUH VHW WR ���

�#�5;'

'

&

1

'� /HDGLQJ ZRUG QR� IRU VWRULQJ UHFHSWLRQ GDWD

&� &RQWURO GDWD
%LWV �� WR ��

�� /HIWPRVW E\WHV ILUVW
�� 5LJKWPRVW E\WHV ILUVW

%LWV �� WR ��
�� 1RUPDO GDWD UHFHSWLRQ RSHUDWLRQ
�� 5HDGV WKH VWDWXV RI &76 RI WKH
FRUUHVSRQGLQJ SRUW LQWR ELW �� IRU WKH
OHIWPRVW ZRUG RI WKH UHFHSWLRQ GDWD ZULWH�
�� 5HDGV WKH VWDWXV RI '65 RI WKH
FRUUHVSRQGLQJ SRUW LQWR ELW �� IRU WKH
OHIWPRVW ZRUG RI WKH UHFHSWLRQ GDWD ZULWH�
�� 5HDGV WKH VWDWXVHV RI &76 DQG '65RI
WKH FRUUHVSRQGLQJ SRUW LQWR ELWV �� DQG ��
IRU WKH OHIWPRVW ZRUG RI WKH UHFHSWLRQ GDWD
ZULWH�

%LWV �� WR ��
�� %XLOW�LQ 56����& SRUW
�� &RPPXQLFDWLRQV %RDUG SRUW $
�� &RPPXQLFDWLRQV %RDUG SRUW %

%LWV �� WR ��
�� 56����& SRUW
�� 3HULSKHUDO SRUW

1� 1XPEHU RI E\WHV VWRUHG �� GLJLWV %&'�� ���� WR ���� �VWDUW
DQG HQG ELWV�

56����& &RPPXQLFDWLRQV 6HFWLRQ ���



���

�� :KHQ 5;'����� LV H[HFXWHG� WKH UHFHLYHG GDWD LV WUDQVIHUUHG WR WKH VSHFL�
ILHG ZRUGV �ZLWKRXW WKH VWDUW DQG HQG FRGHV� DQG WKH 5HFHSWLRQ &RPSOHWHG
)ODJ LV WXUQHG 2))� 7KH VWDUW DQG HQG RI UHFHSWLRQ DUH DV IROORZV�
6WDUW� &RQWLQXRXV UHFHSWLRQ VWDWXV LI WKH VWDUW FRGH LV QRW HQDEOHG�

5HFHSWLRQ VWDUWV ZKHQ WKH VWDUW FRGH LV UHFHLYHG LI LW LV HQDEOHG�
(QG� 5HFHSWLRQ HQGV ZKHQ WKH HQG FRGH LV UHFHLYHG RU ��� E\WHV RI GDWD

KDYH EHHQ UHFHLYHG�
�� 7KH VWDWXV UHVXOWLQJ IURP UHDGLQJ WKH GDWD UHFHLYHG ZLOO EH VWRUHG LQ WKH 65

$UHD�&KHFN WR VHH WKDW WKH RSHUDWLRQZDV VXFFHVVIXOO\ FRPSOHWHG� 7KH FRQ�
WHQWV RI WKHVH ELWV ZLOO EH UHVHW HDFK WLPH 5;'����� LV H[HFXWHG�

56����& 3HULSKHUDO (UURU
65 ����� WR
65 �����

65 ����� WR
65 �����

&RPPXQLFDWLRQV SRUW HUURU FRGH �� GLJLW %&'�
�� 1RUPDO FRPSOHWLRQ
�� 3DULW\ HUURU
�� )UDPLQJ HUURU
�� 2YHUUXQ HUURU

65 ����� 65 ����� &RPPXQLFDWLRQV (UURU )ODJ
65 ����� 65 ����� 5HFHSWLRQ 2YHUUXQ )ODJ �$IWHU UHFHSWLRQ ZDV

FRPSOHWHG� WKH VXEVHTXHQW GDWD ZDV UHFHLYHG
EHIRUH WKH GDWD ZDV UHDG E\ PHDQV RI WKH 5;'
LQVWUXFWLRQ��

65 ��� 65 ��� 1XPEHU RI E\WHV UHFHLYHG �QRW LQFOXGLQJ VWDUW
DQG HQG ELWV�

1RWH 7R UHVHW WKH 56����& SRUW �L�H�� WR UHVWRUH WKH LQLWLDO VWDWXV�� WXUQ 21 65 ������
7R UHVHW WKH &RPPXQLFDWLRQV %RDUG SRUW $� WXUQ 21 65 ������ 7R UHVHW WKH
&RPPXQLFDWLRQV%RDUG SRUW %� WXUQ2165������ 7KHVH ELWVZLOO WXUQ2))DXWR�
PDWLFDOO\ DIWHU WKH UHVHW�

����� $SSOLFDWLRQ ([DPSOH
7KLV H[DPSOH VKRZV D SURJUDP IRU XVLQJ WKH 56����& SRUW LQ WKH 56����&
PRGH WR WUDQVPLW �� E\WHV RI GDWD �'0 ���� WR'0 ����� WR WKH FRPSXWHU� DQG WR
VWRUH WKH GDWD UHFHLYHG IURP WKH FRPSXWHU LQ WKH '0 DUHD EHJLQQLQJ ZLWK
'0 ����� %HIRUH H[HFXWLQJ WKH SURJUDP� WKH IROORZLQJ 3& 6HWXS VHWWLQJV PXVW
EH PDGH�

'0 ����� ���� �56����& SRUW LQ 56����& PRGH� VWDQGDUG VHWWLQJV�
'0 ����� ���� �1R VWDUW FRGH� HQG FRGH &5�/)�

7KH GHIDXOW YDOXHV DUH DVVXPHG IRU DOO RWKHU 3& 6HWXS VHWWLQJV� 7KH KRVW FRP�
SXWHU PXVW KDYH WKH VDPH FRPPXQLFDWLRQV VHWWLQJV DQG D SURJUDP WR UHFHLYH
WKH GDWD WUDQVPLWWHG IURP WKH 3&�
7KH GDWD ���� LV VWRUHG LQ HDFK ZRUG IURP '0 ���� WR '0 �����

#7;'

'0 ����

�����

�����

�����65 �����

#5;'

'0 ����

�����

���

65 �����

',)8����� �����

�����

,I 65 ����� �WKH 7UDQVPLW 5HDG\ )ODJ� LV 21
ZKHQ ,5 ����� WXUQV 21� WKH WHQ E\WHV RI GDWD
�'0 ���� WR '0 ����� ZLOO EH WUDQVPLWWHG� OHIW�
PRVW E\WHV ILUVW�

:KHQ 65 ����� �5HFHSWLRQ &RPSOHWHG )ODJ�
JRHV21� WKH QXPEHU RI E\WHV RI GDWD VSHFLILHG LQ
65 ��� ZLOO EH UHDG IURP WKH 3&·V UHFHSWLRQ EXII�
HU DQG VWRUHG LQPHPRU\ VWDUWLQJ DW'0����� OHIW�
PRVW E\WHV ILUVW�

7KH GDWD ZLOO EH DV IROORZV�
´��������������������&5 /)µ

56����& &RPPXQLFDWLRQV 6HFWLRQ ���



���

��� 2QH�WR�RQH 3& /LQNV
,I WZR 3&V DUH OLQNHG RQH�WR�RQH E\ FRQQHFWLQJ WKHP WRJHWKHU WKURXJK WKHLU
56����& SRUWV� WKH\ FDQ VKDUH FRPPRQ /5 DUHDV� :KHQ WZR 3&V DUH OLQNHG
RQH�WR�RQH� RQH RI WKHP ZLOO VHUYH DV WKH PDVWHU DQG WKH RWKHU DV WKH VODYH�
$V VKRZQ LQ WKH GLDJUDP EHORZ� ZKHQ GDWD LV ZULWWHQ LQWR D ZRUG WKH /5 DUHD RI
RQH RI WKH OLQNHG 8QLWV� LW ZLOO DXWRPDWLFDOO\ EH ZULWWHQ LGHQWLFDOO\ LQWR WKH VDPH
ZRUG RI WKH RWKHU 8QLW� (DFK 3& KDV VSHFLILHG ZRUGV WR ZKLFK LW FDQ ZULWH DQG
VSHFLILHG ZRUGV WKDW DUH ZULWWHQ WR E\ WKH RWKHU 3&� (DFK FDQ UHDG� EXW FDQQRW
ZULWH� WKH ZRUGV ZULWWHQ E\ WKH RWKHU 3&�

�

��

0DVWHU 6ODYH

0DVWHU DUHD

6ODYH DUHD

:ULWWHQ DXWRPDWLFDOO\�

:ULWH ´�µ 0DVWHU DUHD

6ODYH DUHD:ULWH

:LULQJ :LUH WKH FDEOH DV VKRZQ LQ WKH GLDJUDP EHORZ XVLQJ WKH FRQQHFWRU OLVWHG�

$SSOLFDEOH &RQQHFWRUV
7KH IROORZLQJ FRQQHFWRUV DUH DSSOLFDEOH� 2QH SOXJ DQG RQH KRRG DUH LQFOXGHG
ZLWK WKH &388QLW� 7KH VDPH FRQQHFWRUV FDQ EH XVHG IRU ERWK HQGV RI WKH FDEOH�

3OXJ� ;0�$����� �20521� RU HTXLYDOHQW
+RRG� ;0�6����� �20521� RU HTXLYDOHQW

�

�

�

�

�

�

)*

6'

5'

56

&6

ï

ï

ï

6*

�

�

�

�

�

�

�

�

�

�

�

�

)*

6'

5'

56

&6

ï

ï

6*�

&���+;�+*�+( &���+;�+*�+(� &���+6� RU &40�

6LJQDO
$EE�

3LQ
1R�

6LJQDO
$EE�

3LQ
1R�

ï

1RWH *URXQG WKH )* WHUPLQDO RI WKH 3& WR D UHVLVWDQFH RI ��� W RU OHVV�

2QH�WR�RQH 3& /LQNV 6HFWLRQ ���



���

3& 6HWXS 7R XVH D ��� OLQN� WKH RQO\ VHWWLQJV QHFHVVDU\ DUH WKH FRPPXQLFDWLRQVPRGH DQG
WKH OLQN ZRUGV�
6HW WKH FRPPXQLFDWLRQV PRGH IRU RQH RI WKH 3&V WR RQH�WR�RQH OLQN PDVWHU DQG
WKH RWKHU 3& WR RQH�WR�RQH OLQN VODYH� DQG WKHQ VHW WKH OLQNZRUGV LQ WKH 3&GHVLJ�
QDWHG DV WKHPDVWHU� %LWV �� WR �� DUH YDOLG RQO\ IRU WKHPDVWHU IRU OLQN RQH�WR�RQH�

&RPPXQLFDWLRQV PRGH
�� 2QH�WR�RQH OLQN VODYH
�� 2QH�WR�RQH OLQN PDVWHU

�� �%LW

'0 �����56����& SRUW

/LQN ZRUGV IRU RQH�WR�RQH OLQN
�� /5 �� WR /5 ��
�� /5 �� WR /5 ��
�� /5 �� WR /5 ��

3RUW VHWWLQJV
��� 6WDQGDUG FRPPXQLFDWLRQ SDUDPHWHUV

7KH ZRUG XVHG E\ HDFK 3& ZLOO EH DV VKRZQ LQ WKH IROORZLQJ WDEOH� DFFRUGLQJ WR
WKH VHWWLQJV IRU WKH PDVWHU� VODYH� DQG OLQN ZRUGV�

'0 ���� VHWWLQJ /5 �� WR /5 �� /5 �� WR /5 �� /5 �� WR /5 ��
0DVWHU ZRUGV /5�� WR /5�� /5�� WR /5�� /5�� WR /5��
6ODYH ZRUGV /5�� WR /5�� /5�� WR /5�� /5�� WR /5��

&RPPXQLFDWLRQV 3URFHGXUH ,I WKH VHWWLQJV IRU WKH PDVWHU DQG WKH VODYH DUH PDGH FRUUHFWO\� WKHQ WKH RQH�WR�
RQH OLQN ZLOO VWDUW XS DXWRPDWLFDOO\ ZKHQ WKH 3&V DUH WXUQHG RQ�

$SSOLFDWLRQ ([DPSOH 7KLV H[DPSOH VKRZV D SURJUDP IRU YHULI\LQJ WKH FRQGLWLRQV IRU H[HFXWLQJ D RQH�
WR�RQH OLQN XVLQJ WKH 56����& SRUWV� %HIRUH H[HFXWLQJ WKH SURJUDP� VHW WKH IRO�
ORZLQJ 3& 6HWXS SDUDPHWHUV�

0DVWHU� '0 ����� ���� �RQH�WR�RQH OLQNPDVWHU� OLQN ZRUGV� /5 �� WR /5 ���
6ODYH� '0 ����� ���� �RQH�WR�RQH OLQN VODYH�

:KHQ WKH IROORZLQJ SURJUDPV DUH H[HFXWHG LQ WKH PDVWHU DQG WKH VODYH� WKH VWD�
WXV RI ,5 ��� RI HDFK 8QLW ZLOO EH UHIOHFWHG LQ ,5 ��� RI WKH RWKHU 8QLW� ,5 ��� LV DQ
LQSXW ZRUG DQG ,5 ��� LV DQ RXWSXW ZRUG�
,Q WKH 0DVWHU

����� �$OZD\V 21�

029�����

���

/5��

029�����

/5��

���

,Q WKH 6ODYH

029�����

���

/5��

029�����

/5��

���

����� �$OZD\V 21�

2QH�WR�RQH 3& /LQNV 6HFWLRQ ���



���

��� 17 /LQNV
$ RQH�WR�RQH 17 OLQN WKDW XVHV 17 OLQN FRPPDQGV FDQ EH HVWDEOLVKHG E\ FRQ�
QHFWLQJ WKH56����& SRUW RI WKH 3& WR WKH 56����& SRUW RI D 3URJUDPPDEOH 7HU�
PLQDO �37��

$ RQH�WR�1 17 OLQN WKDW XVHV 17 OLQN FRPPDQGV FDQ EH HVWDEOLVKHG E\ FRQQHFW�
LQJ WKH 3& DQG 3URJUDPPDEOH 7HUPLQDO �37� ZLWK 56�������� FDEOH�

2QH�WR�RQH 17 /LQNV 7KH IROORZLQJ GLDJUDP VKRZV WKH FRQQHFWLRQV IRU D RQH�WR�RQH 17 OLQN�

2QH�WR�1 17 /LQNV 7KH IROORZLQJ GLDJUDP VKRZV WKH FRQQHFWLRQV IRU D RQH�WR�1 17 OLQN� 8S WR �
3URJUDPPDEOH 7HUPLQDOV FDQ EH FRQQHFWHG XQOHVV WKH 3& LV D &���+(�
&38PP�=(� :LWK D &���+(�&38PP�=(� XS WR � 3URJUDPPDEOH 7HUPLQDOV
FDQ EH FRQQHFWHG �LQFOXGLQJ FRQQHFWLRQV WKURXJK D &RPPXQLFDWLRQV %RDUG��

��1 17 OLQN
56��������

6HH
QRWH

1RWH� 56����&� 56�������� $GDSWHU

3& 6HWXS 0DNH WKH IROORZLQJ VHWWLQJV ZKHQ HVWDEOLVKLQJ DQ 17 OLQN�

/LQN 3RUW 6HWWLQJ
2QH�WR�RQH %XLOW�LQ 56����& SRUW 6HW ELWV �� WR �� RI '0 ���� WR ��

&RPPXQLFDWLRQV %RDUG SRUW % 6HW ELWV �� WR �� RI '0 ���� WR ��
&RPPXQLFDWLRQV %RDUG SRUW $ 6HW ELWV �� WR �� RI '0 ���� WR ��

2QH�WR�1 %XLOW�LQ 56����& SRUW 6HW ELWV �� WR �� RI '0 ���� WR ��
&RPPXQLFDWLRQV %RDUG SRUW % 6HW ELWV �� WR �� RI '0 ���� WR ��

6HW WKH PD[� QRGH QXPEHU �� WR �� LQ
ELWV �� WR �� RI '0 �����

&RPPXQLFDWLRQV %RDUG SRUW $ 6HW ELWV �� WR �� RI '0 ���� WR ��

6HW WKH PD[� QRGH QXPEHU �� WR �� LQ
ELWV �� WR �� RI '0 �����

$SSOLFDWLRQV 5HIHU WR WKH GRFXPHQWDWLRQ SURYLGHG IRU WKH 17 /LQN ,QWHUIDFH 8QLW IRU GHWDLOV RQ
DFWXDO 17 OLQN DSSOLFDWLRQV�

17 /LQNV 6HFWLRQ ���



���

��� 7KH 3URWRFRO 0DFUR )XQFWLRQ
7KLV VHFWLRQ H[SODLQV KRZ WR XVH WKH 3URWRFRO 0DFUR IXQFWLRQ�

����� ,QWURGXFWLRQ
7KH 3URWRFRO 0DFUR IXQFWLRQ LV D FRPPXQLFDWLRQV SURWRFRO WKDW FRQWUROV GDWD
WUDQVIHUV ZLWK YDULRXV FRPPXQLFDWLRQV GHYLFHV DQG JHQHUDO�SXUSRVH FRPSR�
QHQWV HTXLSSHG ZLWK 56����& RU 56�������� SRUWV� 7KH XVHU FDQ HDVLO\ PRGLI\
WKH GDWD WUDQVIHU SURFHGXUHV �FRPPXQLFDWLRQV VHTXHQFHV� ZLWK 20521·V 3UR�
WRFRO 6XSSRUW 6RIWZDUH DQG H[HFXWH WKH FRPPXQLFDWLRQV VHTXHQFHV IURP WKH
ODGGHU SURJUDP ZLWK 30&5������
7KH &RPPXQLFDWLRQV %RDUGV FRPH HTXLSSHG ZLWK VHYHQ FRPPXQLFDWLRQV SUR�
FHGXUHV� 7KHVH VWDQGDUG VHTXHQFHV FDQ EH XVHG DV LV RU PRGLILHG WR PHHW WKH
UHTXLUHPHQWV RI D SDUWLFXODU DSSOLFDWLRQ�

1RWH 5HIHU WR WKH &RPPXQLFDWLRQV %RDUG 2SHUDWLRQ 0DQXDO IRU GHWDLOV RQ &RPPX�
QLFDWLRQV %RDUGV DQG WKH 3URWRFRO 6XSSRUW 6RIWZDUH 2SHUDWLRQ 0DQXDO IRU GH�
WDLOV RQ WKH 3URWRFRO 6XSSRUW 6RIWZDUH�

2QO\ RQH GHYLFH FDQ EH FRQQHFWHG ZLWK DQ 56����& FRQQHFWLRQ� 7KH 56����&
FDEOH FDQ EH XS WR �� P ORQJ�

�56����&�
3RUW %

�56����&�
3RUW $

%DVLF SURWRFRO 56����&

�� P

'HYLFH ZLWK DQ
56����& LQWHUIDFH

%DVLF SURWRFRO

56����&

�� P

'HYLFH ZLWK DQ
56����& LQWHUIDFH

56����& &RQQHFWLRQ
�2QH�WR�RQH�

7KH 3URWRFRO 0DFUR )XQFWLRQ 6HFWLRQ ���



���

$Q 56�������� FRQQHFWLRQ DOORZV � RU PRUH GHYLFHV WR EH FRQQHFWHG �RQH�WR�1
FRQQHFWLRQ� ZLWK DPD[LPXPFDEOH OHQJWK RI ���P� 7KH56�������� FRQQHFWLRQ
LV DOVR XVHIXO IRU GLVWDQW RQH�WR�RQH FRQQHFWLRQV�

�56����&�
3RUW %

�56���������
3RUW $

56����&

��� P PD[�

�� P

56����&� 56�������� $GDSWHU

17�$/���

56��������

56��������

��� P PD[�

7HPSHUDWXUH &RQWUROOHU ZLWK
56�������� FRPPXQLFDWLRQV

7HPSHUDWXUH &RQWUROOHU ZLWK
56�������� FRPPXQLFDWLRQV

7HPSHUDWXUH &RQWUROOHU ZLWK
56�������� FRPPXQLFDWLRQV

7HPSHUDWXUH &RQWUROOHU ZLWK
56�������� FRPPXQLFDWLRQV

7HPSHUDWXUH &RQWUROOHU ZLWK
56�������� FRPPXQLFDWLRQV

7HPSHUDWXUH &RQWUROOHU ZLWK
56�������� FRPPXQLFDWLRQV

&RQYHUVLRQ
$GDSWHU

7HPSHUDWXUH &RQWUROOHU ZLWK
56�������� FRPPXQLFDWLRQV

7HPSHUDWXUH &RQWUROOHU ZLWK
56�������� FRPPXQLFDWLRQV

&RQQHFWLRQ &DEOH :LULQJ 7KH IROORZLQJ GLDJUDPV VKRZ WKH FDEOH ZLULQJ XVHG ZLWK 3URWRFRO 0DFUR IXQFWLRQ
FRPPXQLFDWLRQV�
56�������� $GDSWHU &RQQHFWLRQ �17�$/����

&���+;�+*�+($/���

56�������� &RQQHFWLRQ
�2QH�WR�1�

7KH 3URWRFRO 0DFUR )XQFWLRQ 6HFWLRQ ���
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*HQHUDO 'HYLFH�&RPSXWHU &RQQHFWLRQV �56�&6 )ORZ� &URVV &RQQHFWLRQ�

&���+;�+*�+(+RVW FRPSXWHU

0RGHP &RQQHFWLRQ �6WUDLJKW &RQQHFWLRQ�

&���+;�+*�+(0RGHP

1RWH *URXQG WKH )* WHUPLQDOV RQ WKH 3& DQG DW WKH RWKHU GHYLFH WR ��� W RU OHVV�
5HIHU WR WKH 3&·V ,QVWDOODWLRQ 0DQXDO DQG WKH GRFXPHQWDWLRQ LQFOXGHG ZLWK WKH
RWKHU GHYLFH IRU GHWDLOV�

7KH 3URWRFRO 0DFUR )XQFWLRQ 6HFWLRQ ���
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����� &RPPXQLFDWLRQV %RDUG 6HWWLQJV
7KH IROORZLQJ SDUDPHWHUV PXVW EH VHW LQ DGYDQFH LQ RUGHU WR XVH WKH 3URWRFRO
0DFUR IXQFWLRQ WKURXJK D &RPPXQLFDWLRQV %RDUG�

&RPPXQLFDWLRQV 0RGH
6HW WKH FRPPXQLFDWLRQV PRGH WR 3URWRFRO 0DFUR PRGH�

3RUW %� 6HW ELWV �� WKURXJK �� RI '0 ���� WR ��
3RUW $� 6HW ELWV �� WKURXJK �� RI '0 ���� WR ��

6WDQGDUG 3RUW 6HWWLQJV
6WDQGDUG VHWWLQJV RU FXVWRP VHWWLQJV FDQ EH XVHG IRU SRUWV $ DQG %� 7KH VWDQ�
GDUG VHWWLQJV DUH XVHG ZKHQ WKH IROORZLQJ ELWV DUH VHW WR ��

3RUW %� %LWV �� WKURXJK �� RI '0 ���� ��� VWDQGDUG� �� FXVWRP��
3RUW $� %LWV �� WKURXJK �� RI '0 ���� ��� VWDQGDUG� �� FXVWRP��

7KH VWDQGDUG VHWWLQJV DUH VKRZQ LQ WKH IROORZLQJ WDEOH�

,WHP 6HWWLQJ
6WDUW ELWV �
'DWD OHQJWK �
6WRS ELWV �
3DULW\ (YHQ
%DXG UDWH ����� ESV

&XVWRP 3RUW 6HWWLQJV
6WDQGDUG VHWWLQJV RU FXVWRP VHWWLQJV FDQ EH XVHG IRU SRUWV $ DQG %� 7KH FXVWRP
VHWWLQJV DUH XVHG ZKHQ WKH IROORZLQJ ELWV DUH VHW WR ��

3RUW %� %LWV �� WKURXJK �� RI '0 ���� ��� VWDQGDUG� �� FXVWRP��
3RUW $� %LWV �� WKURXJK �� RI '0 ���� ��� VWDQGDUG� �� FXVWRP��

7KH FXVWRP VHWWLQJV IRU 3RUW % DUH GHILQHG LQ '0 ���� DQG WKH FXVWRP VHWWLQJV
IRU WKH 3RUW $ DUH GHILQHG LQ '0 �����

7UDQVPLVVLRQ )UDPH )RUPDW �6HH WDEOH EHORZ��

%DXG UDWH �6HH WDEOH EHORZ��

�� �%LW
'0 �����3RUW %
'0 �����3RUW $

3DUDPHWHU 6HWWLQJ 6WDUW ELWV 'DWD OHQJWK 6WRS ELWV 3DULW\
7UDQVPLVVLRQ )UDPH
)

�� � � � (YHQ
)RUPDW �� � � � 2GG

�� � � � 1RQH
�� � � � (YHQ
�� � � � 2GG
�� � � � 1RQH
�� � � � (YHQ
�� � � � 2GG
�� � � � 1RQH
�� � � � (YHQ
�� � � � 2GG
�� � � � 1RQH

7KH 3URWRFRO 0DFUR )XQFWLRQ 6HFWLRQ ���



���

3DUDPHWHU 6HWWLQJ %DXG UDWH

%DXG UDWH �� ����� ESV
�� ����� ESV
�� ����� ESV
�� ����� ESV
�� ������ ESV

����� &RPPXQLFDWLRQV 3URFHGXUH

7KH3URWRFRO0DFUR·V FRPPXQLFDWLRQV VHTXHQFHVPXVW EH FUHDWHGZLWK WKH3UR�
WRFRO 6XSSRUW 6RIWZDUH DQG WUDQVIHUUHG WR WKH &RPPXQLFDWLRQV %RDUG LQ DG�
YDQFH� ,Q WKH 3&� WKH 30&5����� LQVWUXFWLRQ LV H[HFXWHG WR H[HFXWH D FRPPX�
QLFDWLRQV VHTXHQFH VWRUHG LQ WKH &RPPXQLFDWLRQV %RDUG�

8S WR ����� FRPPXQLFDWLRQV VHTXHQFHVZLWK VHTXHQFH QXPEHUV ��� WR ��� FDQ
EH FUHDWHG ZLWK WKH 3URWRFRO 6XSSRUW 6RIWZDUH� (DFK FRPPXQLFDWLRQV VH�
TXHQFH LV FRPSRVHG RI D PD[LPXP RI �� VWHSV� 7KH IROORZLQJ WDEOH VKRZV WKH
FRPPXQLFDWLRQV VHTXHQFH VHWWLQJV�

,WHP )XQFWLRQ 3DUDPHWHU VHWWLQJV

6HTXHQFH
VHWWLQJV

7UDQVPLVVLRQ FRQWURO 6HWV WKH WUDQVPLVVLRQ FRQWURO PHWKRG�
VXFK DV ;�RQ�;�RII IORZ FRQWURO RU 56�
&6 IORZ FRQWURO�

;�RQ�;�RII� 56�&6� PRGHP FRQWURO� GH�
OLPLWHU FRQWURO� RU FRQWHQWLRQ FRQWURO

/LQN ZRUGV 6HWV WKH OLQN ZRUGV IRU WKH GDWD OLQN EH�
WZHHQ WKH 3& DQG &RPPXQLFDWLRQV
%RDUG�

,5�65� /5� +5� $5� '0� DQG (0 DUHDV

0RQLWRU WLPH 6HWV WKH PRQLWRU WLPH �ZDWFKGRJ WLPHU�
IRU FRPPXQLFDWLRQV SURFHVVLQJ�

5HFHSWLRQ VWDQGE\� UHFHSWLRQ FRP�
SOHWHG� WUDQVPLVVLRQ FRPSOHWHG
���� V� ��� V� � V� DQG � PLQXWH XQLWV

5HVSRQVH QRWLILFDWLRQ 6HWV WKH WLPLQJ IRU ZULWLQJ WKH UHFHLYHG
GDWD�

6FDQ QRWLILFDWLRQ RU LQWHUUXSW QRWLILFDWLRQ

6WHS
VHWWLQJV

5HSHDW FRXQWHU 6HWV WKH QXPEHU RI WLPHV WR UHSHDW WKH
VWHS�

&RQVWDQW � WR ���
,5�65� /5� +5� $5� '0� DQG (0 DUHDVVHWW JV

&RPPDQG 6HWV WKH FRPPXQLFDWLRQV FRPPDQG� 6HQG� 5HFY� RU 6HQG	5HFY
1XPEHU RI UHWULHV 6HWV WKH QXPEHU RI UHWULHV ZKHQ HUURUV

RFFXU IRU WKH 6HQG	5HFY FRPPDQG�
� WR �

7UDQVPLVVLRQ ZDLW WLPH 6HWV WKH WLPH WR ZDLW EHIRUH VHQGLQJ
WKH GDWD ZKHQ WUDQVPLWWLQJ

���� V� ��� V� � V� DQG � PLQXWH XQLWV

7UDQVPLVVLRQ PHVVDJH 6HWV WKH WUDQVPLVVLRQ GDWD IRU WKH 6HQG
RU 6HQG	5HFY FRPPDQGV�

+HDGHU� DGGUHVV� OHQJWK� GDWD� HUURU
FKHFN FRGH� DQG WHUPLQDWRU

5HFHSWLRQ PHVVDJH 6HWV WKH H[SHFWHG UHFHSWLRQ GDWD IRU
WKH 5HFY RU 6HQG	5HFY FRPPDQGV�

+HDGHU� DGGUHVV� OHQJWK� GDWD� HUURU
FKHFN FRGH� DQG WHUPLQDWRU

5HFHSWLRQ PDWUL[ 6HWV WKH H[SHFWHG UHFHSWLRQ GDWD �XS WR
�� W\SHV� IRU WKH 5HFY RU 6HQG	5HFY
FRPPDQGV DQG DGMXVWV SURFHVVLQJ GH�
SHQGLQJ RQ WKH GDWD W\SH�

+HDGHU� DGGUHVV� OHQJWK� GDWD� HUURU
FKHFN FRGH� WHUPLQDWRU� DQG QH[W SUR�
FHVV

5HVSRQVH QRWLILFDWLRQ 6HWV ZKHWKHU RU QRW WR ZULWH WKH UH�
FHLYHG GDWD�

<HV�1R

1H[W SURFHVV 6HWV WKH QH[W VWHS WR JR WR ZKHQ WKH
FXUUHQW VWHS KDV EHHQ FRPSOHWHG VXF�
FHVVIXOO\�

(QG� *RWR� 1H[W� RU $ERUW

(UURU SURFHVVLQJ 6HWV WKH QH[W VWHS WR JR WR ZKHQ DQ HU�
URU KDV RFFXUUHG LQ WKH FXUUHQW VWHS�

(QG� *RWR� 1H[W� RU $ERUW

&RPPXQLFDWLRQV 6HTXHQFH
6WUXFWXUH

7KH 3URWRFRO 0DFUR )XQFWLRQ 6HFWLRQ ���
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7KH WUDQVPLVVLRQ PHVVDJH DQG UHFHSWLRQ PHVVDJH KDYH WKH IROORZLQJ VWUXF�
WXUH�

+HDGHU $GGUHVV /HQJWK 'DWD (UURU FKHFN 7HUPLQDWRU

,WHP )XQFWLRQ
+HDGHU 6HW WKH GDWD WKDW LQGLFDWHV WKH EHJLQQLQJ RI WKH PHVVDJH�
$GGUHVV 6HW WKH QRGH QXPEHU RU RWKHU LGHQWLILHU WKDW LQGLFDWHV WKH

GHVWLQDWLRQ IRU WKH PHVVDJH�
/HQJWK 7KH GDWD OHQJWK �QXPEHU RI E\WHV� LV DGGHG DXWRPDWLFDOO\�
'DWD 6HW WKH PHVVDJH FRQWHQWV�
(UURU FKHFN FRGH 6HW 680� /5&� RU &5& DV WKH HUURU FKHFN FRGH� 7KH VSHFLILHG

HUURU FKHFN FRGH ZLOO EH DGGHG DXWRPDWLFDOO\ ZKHQ WUDQVPLWWLQJ�
:KHQ UHFHLYLQJ� HUURU FRQWURO ZLOO EH SHUIRUPHG DXWRPDWLFDOO\
EDVHG RQ WKH HUURU FKHFN FRGH VSHFLILHG LQ WKH PHVVDJH DQG
WKH VSHFLILHG DPRXQW �OHQJWK� RI GDWD ZLOO EH UHFHLYHG�

7HUPLQDWRU 6HW WKH GDWD WKDW LQGLFDWHV WKH HQG RI WKH PHVVDJH�

7KH IROORZLQJ DWWULEXWHV FDQ EH VHW IRU HDFK LWHP LQ WKH WUDQVPLVVLRQ RU UHFHSWLRQ
PHVVDJH� 7KH DEEUHYLDWLRQ ´5 0µ VWDQGV IRU UHFHSWLRQ PHVVDJH DQG ´7 0µ
VWDQGV IRU WUDQVPLVVLRQ PHVVDJH�

'DWD DWWULEXWH +HDGHU $GGUHVV /HQJWK 'DWD (UURU FKHFN 7HUPLQDWRU
7 0 5 0 7 0 5 0 7 0 5 0 7 0 5 0 7 0 5 0 7 0 5 0

&RQVWDQW $6&,,
´PPPPµ
+(;
>PPPP@

<HV <HV <HV <HV ��� ��� <HV <HV ��� ��� <HV <HV

6SHFLDO FKDUDFWHUV
&5� 67;� HWF�

<HV <HV ��� ��� ��� ��� <HV <HV ��� ��� <HV <HV

1R YDULDEOH
FRQYHUVLRQ

)LUVW�RUGHU HTXDWLRQ
XVLQJ YDULDEOH �1�

��� ��� <HV <HV ��� ��� <HV <HV ��� ��� ��� ���
FR H V R

:LOG FDUG �m� ��� ��� ��� <HV ��� ��� ��� <HV ��� ��� ��� ���
5HDG ZRUG �5� ��� ��� <HV <HV ��� ��� <HV <HV ��� ��� ��� ���
:ULWH ZRUG �:� ��� ��� ��� <HV ��� ��� ��� <HV ��� ��� ��� ���
$XWRPDWLF YDULDEOH�
/1*

��� ��� ��� ��� <HV <HV ��� ��� ��� ��� ��� ���

$XWRPDWLF YDULDEOH�
680� /5&� DQG &5&

��� ��� ��� ��� ��� ��� ��� ��� <HV <HV ��� ���

9DULDEOH
$6&

)LUVW�RUGHU HTXDWLRQ
XVLQJ YDULDEOH �1�

��� ��� <HV <HV ��� ��� <HV <HV ��� ��� ��� ���
6&

FRQYHUVLRQ :LOG FDUG �m� ��� ��� ��� <HV ��� ��� ��� <HV ��� ��� ��� ���
5HDG ZRUG �5� ��� ��� <HV <HV ��� ��� <HV <HV ��� ��� ��� ���
:ULWH ZRUG �:� ��� ��� ��� <HV ��� ��� ��� <HV ��� ��� ��� ���
$XWRPDWLF YDULDEOH�
/1*

��� ��� ��� ��� <HV ��� ��� ��� ��� ��� ��� ���

$XWRPDWLF YDULDEOH�
680� /5&� DQG &5&

��� ��� ��� ��� ��� ��� ��� ��� <HV ��� ��� ���

9DULDEOH
+(;

)LUVW�RUGHU HTXDWLRQ
XVLQJ YDULDEOH �1�

��� ��� <HV <HV ��� ��� <HV <HV ��� ��� ��� ���

FRQYHUVLRQ :LOG FDUG �m� ��� ��� ��� <HV ��� ��� ��� <HV ��� ��� ��� ���
5HDG ZRUG �5� ��� ��� <HV <HV ��� ��� <HV <HV ��� ��� ��� ���
:ULWH ZRUG �:� ��� ��� ��� <HV ��� ��� ��� <HV ��� ��� ��� ���
$XWRPDWLF YDULDEOH�
/1*

��� ��� ��� ��� ��� <HV ��� ��� ��� ��� ��� ���

$XWRPDWLF YDULDEOH�
680� /5&� DQG &5&

��� ��� ��� ��� ��� ��� ��� ��� ��� <HV ��� ���

7UDQVPLVVLRQ�5HFHSWLRQ
0HVVDJH 6WUXFWXUH

7KH 3URWRFRO 0DFUR )XQFWLRQ 6HFWLRQ ���
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5HDG :RUG �5�
:RUG GDWD FDQ EH UHDG E\ VHWWLQJ WKH GHVLUHG DWWULEXWHV IRU WKH ´DGGUHVVµ RU
´GDWDµ LQ WKH WUDQVPLVVLRQ DQG UHFHSWLRQPHVVDJHV�:KHQ WKH DWWULEXWH LV VHW� WKH
DGGUHVV RU GDWD LV UHDG IURP WKH VSHFLILHG ZRUG� 7KHUH DUH WKUHH ZD\V WR VSHFLI\
WKH ZRUG�

�� �� ���� �� 7KH VHFRQG RSHUDQG RI WKH 30&5����� LQVWUXFWLRQ �6� WKH ILUVW RXWSXW ZRUG�
FDQ EH XVHG�

([DPSOH� 5���
:KHQ WKH FRPPDQG LV ´6HQG�µ GDWD LV UHDG IURP WKH ILUVW ZRUG IROORZLQJ WKH
ZRUG VSHFLILHG IRU 30&5����� LQVWUXFWLRQ·V VHFRQG RSHUDQG�

�� ,QSXW DQG RXWSXW ZRUGV LQ WKH FRPPXQLFDWLRQV VHTXHQFH·V OLQN DUHD FDQ EH
XVHG�

([DPSOH� 5�,����
6SHFLILHV WKH ILIWK ZRUG IURP WKH EHJLQQLQJ RI WKH UHFHLYH ZRUGV LQ WKH OLQN
DUHD�

([DPSOH� 5�2����
6SHFLILHV WKH ILUVW ZRUG IURP WKH VHFRQG VHQG ZRUG LQ WKH OLQN DUHD�

�� $ GDWD DUHD ZRUG DGGUHVV FDQ EH VSHFLILHG GLUHFWO\�

([DPSOH� 5�'0 ���� � ��
6SHFLILHV WKH VHFRQG ZRUG DIWHU '0 �����

:LOG &DUGV �m� DQG :ULWH :RUG �:�
:KHQ UHFHLYLQJ GDWD� ZLOG FDUGV �m� DQG:ULWH:RUGV FDQ EH VHW IRU WKH ´DGGUHVVµ
RU ´GDWD�µ 7KHLU IXQFWLRQV DUH H[SODLQHG EHORZ�

�� �� ���� �� 7KH DGGUHVV RI WKH ZRUG LV VSHFLILHG DV WKH 30&5����� LQVWUXFWLRQ·V WKLUG
RSHUDQG �ILUVW LQSXW ZRUG��

�� $ ZLOG FDUG FDQ EH VHW LQ WKH UHFHSWLRQ PHVVDJH·V DGGUHVV WR UHFHLYH DQ\
PHVVDJH UHJDUGOHVV RI WKH GHVWLQDWLRQ� 7KH UHVXOW LV D EURDGFDVW FRPPX�
QLFDWLRQ�

�� 7KH ZLOG FDUG FDQ EH VHW LQ WKH UHFHSWLRQ PHVVDJH·V GDWD WR UHFHLYH DOO PHV�
VDJHV�

�� 7KH :ULWH :RUG DWWULEXWH FDQ EH VHW LQ WKH UHFHSWLRQ PHVVDJH·V DGGUHVV WR
UHFHLYH DQ\PHVVDJH UHJDUGOHVV RI WKH GHVWLQDWLRQ DQGZULWH WKHPHVVDJH LQ
WKH GDWD DUHD VSHFLILHG E\ WKH UHFHSWLRQ PHVVDJH·V DGGUHVV�

�� 7KH :ULWH :RUG DWWULEXWH FDQ EH VHW LQ WKH UHFHSWLRQ PHVVDJH·V GDWD WR UH�
FHLYH DOO PHVVDJHV DQG ZULWH WKH PHVVDJH LQ WKH GDWD DUHD VSHFLILHG E\ WKH
UHFHSWLRQ PHVVDJH·V DGGUHVV�

)LUVW�RUGHU (TXDWLRQ 8VLQJ 9DULDEOH 1
)LUVW�RUGHU HTXDWLRQV WKDW LQFOXGH WKH YDULDEOH 1 FDQ EH XVHG IRU WKH DGGUHVV DQG
GDWD HQWULHV� 9DULDEOH 1 LV LQFUHPHQWHG E\ � HDFK WLPH WKDW D VWHS LV UHSHDWHG E\
WKH UHSHDW FRXQWHU VSHFLILHG LQ WKH FRPPXQLFDWLRQ VHTXHQFH·V VWHS� 8VLQJ DQ
HTXDWLRQ ZLWK 1 IRU WKH DGGUHVV RU GDWD DOORZV WKH NLQG RI G\QDPLF VSHFLILFDWLRQV
VKRZQ LQ WKH IROORZLQJ H[DPSOH�

7KH 3URWRFRO 0DFUR )XQFWLRQ 6HFWLRQ ���
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([DPSOH� 5��1���
6SHFLILHV WKH VL[WK ZRUG IROORZLQJ WKH 30&5����� LQVWUXFWLRQ·V VHFRQG RSHUDQG
IRU WKH ´DGGUHVVµ RU ´GDWDµ DQG DGGV WZRZRUGV WR WKH VSHFLILFDWLRQ HDFK WLPH WKDW
WKH VWHS LV UHSHDWHG�

&RPPRQ LQIRUPDWLRQ

&RPPXQLFDWLRQV GDWD

&RPPXQLFDWLRQV GDWD

&RPPXQLFDWLRQV GDWD

&RPPXQLFDWLRQV GDWD

&RPPXQLFDWLRQV GDWD

�WK ZRUG �1 ��

�WK ZRUG �1 ��

��WK ZRUG �1 ��

��WK ZRUG �1 ��

��WK ZRUG �1 ��

��WK ZRUG �1 ��

6SHFLI\LQJ WKH ILUVW DGGUHVV ZLWK
�1�� �D ILUVW RUGHU HTXDWLRQ XVLQJ 1��

(UURU &KHFN &RGH DQG /HQJWK
$ 680� /5&� RU &5& HUURU FKHFN FRGH DQG WKH GDWD OHQJWK DUH DXWRPDWLFDOO\
DGGHG WR WKHPHVVDJHZKHQ LW LV WUDQVPLWWHG�:KHQ WKHPHVVDJH LV UHFHLYHG� WKH
GDWD LV FKHFNHG IRU WUDQVPLVVLRQ HUURUV XVLQJ WKH HUURU FKHFN FRGH DQG WKH QXP�
EHU RI E\WHV RI GDWD VSHFLILHG E\ WKH GDWD OHQJWK DUH UHFHLYHG�

5HFHSWLRQ 0DWUL[
,I D UHFHSWLRQ PDWUL[ LV VHW LQ WKH UHFHSWLRQ PHVVDJH� XS WR �� W\SHV RI UHFHSWLRQ
PHVVDJHV FDQ EH VHW DQG GLIIHUHQW SURFHVVHV DQG HUURU SURFHVVLQJ FDQ EH DV�
VLJQHG WR HDFK W\SH RI PHVVDJH�

����� $SSOLFDWLRQ ([DPSOH
&RPPXQLFDWLRQV VHTXHQFHV FDQ EH FDOOHG DQG H[HFXWHG E\ WKH 30&5����� LQ�
VWUXFWLRQ� 7KH IROORZLQJ H[DPSOH VKRZV D FRPPXQLFDWLRQV VHTXHQFH WKDW WUDQV�
PLWV ILYH ZRUGV RI GDWD DUH WUDQVPLWWHG RQH DIWHU WKH RWKHU EHJLQQLQJ ZLWK WKH ILUVW
ZRUG DIWHU WKH 30&5����� LQVWUXFWLRQ·V VHFRQG RSHUDQG DQG WKHQ VWRUHV UH�
FHLYHG GDWD LQ WKH ZRUG VSHFLILHG LQ WKH WKLUG RSHUDQG�

30&5

�����

'0����

'0����

����� �����

�� �� ���� �� :KHQ ,5 ����� LV 21 DQG 65 ����� �&RPPXQLFDWLRQV %RDUG 3RUW $ ,Q�
VWUXFWLRQ ([HFXWLRQ )ODJ� LV 2))� GDWD FRPPXQLFDWLRQV DUH FDUULHG RXW
WKURXJK SRUW $ RI WKH &RPPXQLFDWLRQV %RDUG�

�� '0 ���� LV WKH ILUVW ZRUG RI WKH WUDQVPLVVLRQ GDWD� ZKLFK LV WUDQVPLWWHG FRQ�
VHFXWLYHO\ �� WLPHV� EDVHG RQ WKH FRPPXQLFDWLRQV VHTXHQFH·V UHSHDW
FRXQWHU�

�� 7KH UHFHLYHG GDWD LV ZULWWHQ WR WKH '0 DUHD EHJLQQLQJ DW ZRUG '0 �����
7KH6HQG FRPPDQGPXVW EH VHW LQ WKH WUDQVPLVVLRQ VWHS DQG WKH UHSHDW FRXQWHU
PXVW EH VHW WR �� 7KH 5HDG:RUG DWWULEXWHPXVW EH XVHG IRU WKH GDWD LQ WKH WUDQV�
PLVVLRQ PHVVDJH ZLWK WKH 30&5����� LQVWUXFWLRQ·V VHFRQG RSHUDQG� DQG WKH
ILUVW�RUGHU HTXDWLRQ 5�1��� PXVW EH VHW�
,Q RUGHU WR ZULWH WKH UHFHSWLRQPHVVDJH WR WKH GDWD DUHD DGGUHVV VSHFLILHG E\ WKH
30&5����� LQVWUXFWLRQ·V VHFRQG RSHUDQG� WKH WLPLQJ IRU ZULWLQJ WKH UHFHLYHG
GDWD PXVW EH VHW LQ WKH UHVSRQVH QRWLILFDWLRQ SDUDPHWHU RI WKH VHTXHQFH VHW�
WLQJV� 7KH 5HFY FRPPDQGPXVW EH VHW LQ HDFK UHFHSWLRQ VWHS DQG ´<HVµ PXVW EH
VHW IRU WKH UHVSRQVH QRWLILFDWLRQ SDUDPHWHU RI WKH VWHS VHWWLQJV�

7KH 3URWRFRO 0DFUR )XQFWLRQ 6HFWLRQ ���



���

6HW WKH ZLOG FDUG �m� LQ WKH UHFHSWLRQPHVVDJH VR WKDW DOO GDWD ZLOO EH UHFHLYHG� ,Q
WKH QH[W SURFHVV� VHW ´(QGµ LQ ERWK WKH WUDQVPLVVLRQ VWHS DQG WKH UHFHSWLRQ VWHS�
,Q HUURU SURFHVVLQJ� VHW ´$ERUWµ LQ ERWK WKH WUDQVPLVVLRQ VWHS DQG WKH UHFHSWLRQ
VWHS�

7KH 3URWRFRO 0DFUR )XQFWLRQ 6HFWLRQ ���



���

6(&7,21 �
7URXEOHVKRRWLQJ

7KH &���+;�+*�+( SURYLGHV VHOI�GLDJQRVWLF IXQFWLRQV WR LGHQWLI\PDQ\ W\SHV RI DEQRUPDO V\VWHP FRQGLWLRQV� 7KHVH IXQF�
WLRQV PLQLPL]H GRZQWLPH DQG HQDEOH TXLFN� VPRRWK HUURU FRUUHFWLRQ�

7KLV VHFWLRQ SURYLGHV LQIRUPDWLRQ RQ KDUGZDUH DQG VRIWZDUH HUURUV WKDW RFFXU GXULQJ 3& RSHUDWLRQ� 3URJUDP LQSXW HUURUV DUH
GHVFULEHG LQ ��� ,QSXWWLQJ�0RGLI\LQJ� DQG&KHFNLQJ WKH 3URJUDP�$OWKRXJK GHVFULEHG LQ 6HFWLRQ �0HPRU\ $UHDV� IODJV DQG
RWKHU HUURU LQIRUPDWLRQ SURYLGHG LQ 65 DQG $5 DUHDV DUH OLVWHG LQ ��� (UURU )ODJV�

��� $ODUP ,QGLFDWRUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3URJUDPPHG $ODUPV DQG (UURU 0HVVDJHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HDGLQJ DQG &OHDULQJ (UURUV DQG 0HVVDJHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (UURU 0HVVDJHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (UURU )ODJV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� +RVW /LQN (UURUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

���

��� $ODUP ,QGLFDWRUV
7KH $/0�(55 LQGLFDWRU RQ WKH IURQW RI WKH &388QLW SURYLGHV YLVXDO LQGLFDWLRQ RI
DQ DEQRUPDOLW\ LQ WKH 3&� :KHQ WKH LQGLFDWRU LV 21 �(5525�� D IDWDO HUURU �L�H��
RQHV WKDW ZLOO VWRS 3& RSHUDWLRQ� KDV RFFXUUHG� ZKHQ WKH LQGLFDWRU LV IODVKLQJ
�$/$50�� D QRQIDWDO HUURU KDV RFFXUUHG� 7KLV LQGLFDWRU LV VKRZQ LQ ����� &38
8QLW ,QGLFDWRUV�

:$51,1* 7KH 3& ZLOO WXUQ 21 WKH $/0�(55 LQGLFDWRU� VWRS SURJUDP H[HFXWLRQ� DQG WXUQ
2)) DOO RXWSXWV IURP WKH 3& IRU PRVW KDUGZDUH HUURUV� IRU FHUWDLQ IDWDO VRIWZDUH
HUURUV� RU ZKHQ )$/6����� LV H[HFXWHG LQ WKH SURJUDP �VHH WDEOHV RQ IROORZLQJ
SDJHV�� 3& RSHUDWLRQ ZLOO FRQWLQXH IRU DOO RWKHU HUURUV� ,W LV WKH XVHU·V
UHVSRQVLELOLW\ WR WDNH DGHTXDWH PHDVXUHV WR HQVXUH WKDW D KD]DUGRXV VLWXDWLRQ
ZLOO QRW UHVXOW IURP DXWRPDWLF V\VWHP VKXWGRZQ IRU IDWDO HUURUV DQG WR HQVXUH WKDW
SURSHU DFWLRQV DUH WDNHQ IRU HUURUV IRU ZKLFK WKH V\VWHP LV QRW DXWRPDWLFDOO\ VKXW
GRZQ� 6\VWHP IODJV DQG RWKHU V\VWHP DQG�RU XVHU�SURJUDPPHG HUURU
LQGLFDWLRQV FDQ EH XVHG WR SURJUDP SURSHU DFWLRQV�

��� 3URJUDPPHG $ODUPV DQG (UURU 0HVVDJHV
)$/������ )$/6������ DQG 06*����� FDQ EH XVHG LQ WKH SURJUDP WR SURYLGH
XVHU�SURJUDPPHG LQIRUPDWLRQ RQ HUURU FRQGLWLRQV�:LWK WKHVH WKUHH LQVWUXFWLRQV�
WKH XVHU FDQ WDLORU HUURU GLDJQRVLV WR DLG LQ WURXEOHVKRRWLQJ�

)$/����� LV XVHG ZLWK D )$/ QXPEHU RWKHU WKDQ ��� ZKLFK LV RXWSXW WR WKH 65
DUHD ZKHQ )$/����� LV H[HFXWHG� ([HFXWLQJ )$/����� ZLOO QRW VWRS 3&RSHUDWLRQ
RU GLUHFWO\ DIIHFW DQ\ RXWSXWV IURP WKH 3&�

)$/6����� LV DOVR XVHG ZLWK D )$/ QXPEHU� ZKLFK LV RXWSXW WR WKH VDPH ORFDWLRQ
LQ WKH 65 DUHD ZKHQ )$/6����� LV H[HFXWHG� ([HFXWLQJ )$/6����� ZLOO VWRS 3&
RSHUDWLRQ DQG ZLOO FDXVH DOO RXWSXWV IURP WKH 3& WR EH WXUQHG 2))�

:KHQ )$/����� LV H[HFXWHG ZLWK D IXQFWLRQ QXPEHU RI ��� WKH FXUUHQW )$/ QXP�
EHU FRQWDLQHG LQ WKH 65 DUHD LV FOHDUHG DQG UHSODFHG E\ DQRWKHU� LI PRUH KDYH
EHHQ VWRUHG LQ PHPRU\ E\ WKH V\VWHP�

:KHQ06*����� LV XVHG DPHVVDJH FRQWDLQLQJ VSHFLILHG GDWD DUHDZRUGV LV GLV�
SOD\HG RQWR WKH 3URJUDPPLQJ &RQVROH RU DQRWKHU 3URJUDPPLQJ 'HYLFH�

7KH XVH RI WKHVH LQVWUXFWLRQV LV GHVFULEHG LQ GHWDLO LQ 6HFWLRQ � ,QVWUXFWLRQ 6HW�

��� 5HDGLQJ DQG &OHDULQJ (UURUV DQG 0HVVDJHV
6\VWHP HUURU PHVVDJHV FDQ EH GLVSOD\HG RQWR WKH 3URJUDPPLQJ &RQVROH RU
RWKHU 3URJUDPPLQJ 'HYLFH�

2Q WKH 3URJUDPPLQJ &RQVROH� SUHVV WKH &/5� )81� DQG 02175 NH\V� ,I WKHUH
DUH PXOWLSOH HUURU PHVVDJHV VWRUHG E\ WKH V\VWHP� WKH 02175 NH\ FDQ EH
SUHVVHG DJDLQ WR DFFHVV WKH QH[WPHVVDJH� ,I WKH V\VWHP LV LQ 352*5$0PRGH�
SUHVVLQJ WKH 02175 NH\ ZLOO FOHDU WKH HUURU PHVVDJH� VR EH VXUH WR ZULWH GRZQ
DOOPHVVDJH HUURUV DV \RX UHDG WKHP� �,W LV QRW SRVVLEOH WR FOHDU DQ HUURU RU DPHV�
VDJH ZKLOH LQ 581 RU 021,725 PRGH� WKH 3& PXVW EH LQ 352*5$0 PRGH��
:KHQ DOO PHVVDJHV KDYH EHHQ FOHDUHG� ´(55 &+. 2.µ ZLOO EH GLVSOD\HG�

'HWDLOV RQ DFFHVVLQJ HUURU PHVVDJHV IURP WKH 3URJUDPPLQJ &RQVROH DUH SUR�
YLGHG LQ ��� 0RQLWRULQJ 2SHUDWLRQ DQG 0RGLI\LQJ 'DWD� 3URFHGXUHV IRU WKH 6<6�
0$&�&37 6RIWZDUH DUH SURYLGHG LQ WKH 6<60$&�&37 6XSSRUW 6RIWZDUH 4XLFN
6WDUW *XLGH �:���� DQG 8VHU 0DQXDO �:�����

5HDGLQJ DQG &OHDULQJ (UURUV DQG 0HVVDJHV 6HFWLRQ ���



���

��� (UURU 0HVVDJHV
7KHUH DUH EDVLFDOO\ WKUHH W\SHV RI HUURUV IRU ZKLFK PHVVDJHV DUH GLVSOD\HG� LQ�
LWLDOL]DWLRQ HUURUV� QRQ�IDWDO RSHUDWLQJ HUURUV� DQG IDWDO RSHUDWLQJ HUURUV� 0RVW RI
WKHVH DUH DOVR LQGLFDWHG E\ )$/ QXPEHU EHLQJ WUDQVIHUUHG WR WKH )$/ DUHD RI WKH
65 DUHD�
7KH W\SH RI HUURU FDQ EH TXLFNO\ GHWHUPLQHG IURP WKH LQGLFDWRUV RQ WKH &388QLW�
DV GHVFULEHG EHORZ IRU WKH WKUHH W\SHV RI HUURUV� ,I WKH VWDWXV RI DQ LQGLFDWRU LV QRW
PHQWLRQHG LQ WKH GHVFULSWLRQ� LW PDNHV QR GLIIHUHQFH ZKHWKHU LW LV OLW RU QRW�
$IWHU HOLPLQDWLQJ WKH FDXVH RI DQ HUURU� FOHDU WKH HUURU PHVVDJH IURP PHPRU\
EHIRUH UHVXPLQJ RSHUDWLRQ�
$VWHULVNV LQ WKH HUURU PHVVDJHV LQ WKH IROORZLQJ WDEOHV LQGLFDWH YDULDEOH QXPHULF
GDWD� $Q DFWXDO QXPEHU ZRXOG DSSHDU RQ WKH GLVSOD\�
7KH IROORZLQJ LV D VLPSOLILHG &38 8QLW WURXEOHVKRRWLQJ SURFHGXUH�

�� �� ���� �� ,I WKH 32:(5 LQGLFDWRU LV OLW DQG WKH 581 LQGLFDWRU LV QRW OLW� FKHFN WKH LQLWLDO�
L]DWLRQ HUURUV�

�� &RQQHFW WKH 3URJUDPPLQJ &RQVROH WR WKH 3& DQG FKHFN LI WKH PRGH LV GLV�
SOD\HG� ,I WKH PRGH LV QRW GLVSOD\HG� WXUQ RII DQG UHVWDUW WKH SRZHU VXSSO\�

�� ,I WKH $/0�(55 LQGLFDWRU LV IODVKLQJ� FKHFN WKH QRQ�IDWDO RSHUDWLQJ HUURUV�
�� &KDQJH WR WKH 581 RU021,725PRGH DQG FKHFN LI WKH 581 LQGLFDWRU LV OLW�

,I WKH581 LQGLFDWRU LV QRW OLW DQG DOO SUHYLRXV VWHSV IDLO� UHSODFH WKH&388QLW�

,QLWLDOL]DWLRQ (UURUV 7KH IROORZLQJ HUURU PHVVDJHV DSSHDU EHIRUH SURJUDP H[HFXWLRQ KDV EHHQ
VWDUWHG� 7KH 32:(5 LQGLFDWRU ZLOO EH OLW DQG WKH 581 LQGLFDWRU ZLOO QRW EH OLW IRU
HLWKHU RI WKHVH�

(UURU DQG PHVVDJH )$/ QR� 3UREDEOH FDXVH 3RVVLEOH FRUUHFWLRQ

&38 :$,7·*

:DLWLQJ IRU 6SHFLDO ,�2
RU ,QWHUUXSW ,QSXW 8QLWV

1RQH $ 6SHFLDO ,�2 8QLW RU
,QWHUUXSW ,QSXW 8QLW KDV QRW
LQLWLDOL]HG�

3HUIRUP WKH ,�2 7DEOH 5HDG
RSHUDWLRQ WR FKHFN XQLW
QXPEHUV� 5HSODFH 8QLW LI LW
LV LQGLFDWHG E\ ´�µ RQO\ LQ
WKH ,�2 WDEOH�

�+LJK�GHQVLW\ ,�2 8QLWV ZLOO
QRW DSSHDU RQ ,�2 7DEOH
5HDG GLVSOD\ IRU DOO
SHULSKHUDO GHYLFHV��

&38 :$,7·*

:DLWLQJ IRU 5HPRWH ,�2 1RQH 3RZHU WR 5HPRWH ,�2 8QLW LV
RII RU WHUPLQDWRU FDQQRW EH
IRXQG�

&KHFN SRZHU VXSSO\ WR
5HPRWH ,�2 8QLWV�
FRQQHFWLRQV EHWZHHQ
5HPRWH ,�2 8QLWV� DQG
WHUPLQDWRU VHWWLQJ�

1RQ�IDWDO 2SHUDWLQJ (UURUV 7KH IROORZLQJ HUURU PHVVDJHV DSSHDU IRU HUURUV WKDW RFFXU DIWHU SURJUDP H[HFX�
WLRQ KDV EHHQ VWDUWHG� 3& RSHUDWLRQ DQG SURJUDP H[HFXWLRQ ZLOO FRQWLQXH DIWHU
RQH RU PRUH RI WKHVH HUURUV KDYH RFFXUUHG� )RU HDFK RI WKHVH HUURUV� WKH
32:(5 DQG 581 LQGLFDWRUV ZLOO EH OLW DQG WKH $/0�(55 LQGLFDWRU ZLOO EH IODVK�
LQJ�

(UURU DQG PHVVDJH )$/ QR� 3UREDEOH FDXVH 3RVVLEOH FRUUHFWLRQ
)$/ HUURU

6<6 )$,/ )$/
�� WR �� )$/����� KDV EHHQ

H[HFXWHG LQ SURJUDP� &KHFN
WKH )$/ QXPEHU WR
GHWHUPLQH FRQGLWLRQV WKDW
ZRXOG FDXVH H[HFXWLRQ �VHW
E\ XVHU��

&RUUHFW DFFRUGLQJ WR FDXVH
LQGLFDWHG E\ )$/ QXPEHU
�VHW E\ XVHU��

,QWHUUXSW ,QSXW 8QLW HUURU

6<6 )$,/ )$/�$
�$ $Q HUURU RFFXUUHG LQ GDWD

WUDQVIHU EHWZHHQ WKH
,QWHUUXSW ,QSXW 8QLW DQG WKH
&38 8QLW�

5HSODFH WKH ,QWHUUXSW ,QSXW
8QLW�

(UURU 0HVVDJHV 6HFWLRQ ���



���

(UURU DQG PHVVDJH 3RVVLEOH FRUUHFWLRQ3UREDEOH FDXVH)$/ QR�

,QWHUUXSW VXEURXWLQH HUURU

6<6 )$,/ )$/�%

�% $Q LQWHUUXSW VXEURXWLQH
ORQJHU WKDQ �� PV ZDV
H[HFXWHG GXULQJ ,�2
UHIUHVKLQJ RI D 5HPRWH ,�2
8QLW RU GXULQJ +RVW /LQN
VHUYLFLQJ�

&KHFN WKH FRQWHQWV RI
65 ��� DQG 65 ��� DQG
YHULI\ WKDW WKH LQWHUUXSW
VXEURXWLQH·V SURFHVVLQJ
WLPH LV OHVV WKDQ �� PV�

$Q DWWHPSW ZDV PDGH WR
H[HFXWH D GLIIHUHQW W\SH RI
,�2 UHIUHVK IURP WKH W\SH VHW
IRU WKH 6SHFLDO ,�2 8QLW
F\FOH UHIUHVK�

&KDQJH WKH SURJUDP RU WKH
6SHFLDO ,�2 8QLW F\FOH
UHIUHVK VHWWLQJ VR WKDW WKH
VDPH UHIUHVK PHWKRG LV
XVHG�

+LJK�GHQVLW\ ,�2 8QLW HUURU

6<6 )$,/ )$/�$

�$ $Q HUURU RFFXUUHG LQ GDWD
WUDQVIHU EHWZHHQ D
+LJK�GHQVLW\ ,�2 8QLW DQG
WKH &38 8QLW�

&KHFN $5 ���� WR $5 ����
WR LGHQWLI\ WKH 8QLW ZLWK D
SUREOHP� UHSODFH WKH 8QLW�
DQG UHVWDUW WKH 3&�

3& 6HWXS HUURU

6<6 )$,/ )$/�%

�% $Q HUURU KDV EHHQ GHWHFWHG
LQ WKH 3& 6HWXS� 7KLV HUURU
ZLOO EH JHQHUDWHG ZKHQ WKH
VHWWLQJ LV UHDG RU XVHG IRU
WKH ILUVW WLPH�

&KHFN DQG FRUUHFW WKH 3&
6HWXS VHWWLQJV�

�65 ����� WR 65 �����
LQGLFDWH ZKLFK SDUW RI WKH
3& 6HWXS LV LQFRUUHFW��

&RPPXQLFDWLRQV %RDUG HUURU

6<6 )$,/ )$/�&

�& $Q HUURU KDV RFFXUUHG ZLWK D
&RPPXQLFDWLRQV %RDUG�

5HIHU WR WKH
&RPPXQLFDWLRQV %RDUG·V
2SHUDWLRQ 0DQXDO IRU
GHWDLOV�

0HPRU\ &DVVHWWH 7UDQVIHU HUURU

6<6 )$,/ )$/�'

�' $Q HUURU KDV RFFXUUHG
GXULQJ GDWD WUDQVPLVVLRQ
EHWZHHQ 80 DQG D 0HPRU\
&DVVHWWH EHFDXVH�

1RW LQ 352*5$0 0RGH�

80 RU 0HPRU\ &DVVHWWH LV
UHDG�RQO\�

,QVXIILFLHQW FDSDFLW\ LQ 80
RU 0HPRU\ &DVVHWWH�

$ FKHFNVXP HUURU RFFXUUHG
LQ WKH 0HPRU\ &DVVHWWH

0DNH VXUH WKDW WKH 3& LV LQ
352*5$0 PRGH�

0DNH VXUH WKDW WKH 0HPRU\
&DVVHWWH LV QRW
ZULWH�SURWHFWHG�

0DNH VXUH WKDW WKH 80 DQG
0HPRU\ &DVVHWWH FDSDFLW\
LV VXIILFLHQW�

0DNH VXUH WKDW 6<60$&
1(7 GDWD OLQNV DUH QRW
DFWLYH GXULQJ WKH WUDQVIHU�

7UDQVIHU WKH GDWD DJDLQ�

&\FOH WLPH RYHUUXQ

&<&/( 7,0( 29(5
)� :DWFKGRJ WLPHU KDV

H[FHHGHG ��� PV�
3URJUDP F\FOH WLPH LV
ORQJHU WKDQ UHFRPPHQGHG�
5HGXFH F\FOH WLPH LI
SRVVLEOH�

,�2 WDEOH YHULILFDWLRQ HUURU

,�2 9(5 (55
(� 8QLW KDV EHHQ UHPRYHG RU

UHSODFHG E\ D GLIIHUHQW NLQG
RI 8QLW� PDNLQJ ,�2 WDEOH
LQFRUUHFW�

8VH ,�2 7DEOH 9HULI\
2SHUDWLRQ WR FKHFN ,�2 WDEOH
DQG HLWKHU FRQQHFW GXPP\
8QLWV RU UHJLVWHU WKH ,�2
WDEOH DJDLQ�

5(027( (55
5HPRWH ,�2 HUURU


5HPRWH ,�2
0DVWHU 8QLW QXPEHU

%� RU %� (UURU RFFXUUHG LQ
WUDQVPLVVLRQV EHWZHHQ
5HPRWH ,�2 8QLWV�

&KHFN WUDQVPLVVLRQ OLQH
EHWZHHQ 3& DQG 0DVWHU
DQG EHWZHHQ 5HPRWH ,�2
8QLWV�

(UURU 0HVVDJHV 6HFWLRQ ���



���

(UURU DQG PHVVDJH 3RVVLEOH FRUUHFWLRQ3UREDEOH FDXVH)$/ QR�

6,28 (55
6SHFLDO ,�2 8QLW HUURU '� (UURU KDV RFFXUUHG LQ 3&

/LQN 8QLW� 5HPRWH ,�2
0DVWHU 8QLW� EHWZHHQ D
+RVW /LQN� 6<60$& /,1.�
RU 6<60$& 1(7 /LQN 8QLW
DQG WKH &38 8QLW� RU LQ
UHIUHVK EHWZHHQ 6SHFLDO ,�2
8QLW DQG WKH &38 8QLW�

'HWHUPLQH WKH XQLW QXPEHU
RI WKH 8QLW ZKLFK FDXVHG WKH
HUURU �$5 �� RU 65 �����
FRUUHFW WKH HUURU� DQG WRJJOH
WKH DSSURSULDWH 5HVWDUW %LW
LQ $5 ��� 65 ���� RU
65 ���� ,I WKH 8QLW GRHV QRW
UHVWDUW� UHSODFH LW�

%DWWHU\ HUURU

%$77 /2:

)� %DFNXS EDWWHU\ LV PLVVLQJ RU
LWV YROWDJH KDV GURSSHG�

&KHFN EDWWHU\� DQG UHSODFH
LI QHFHVVDU\�

)DWDO 2SHUDWLQJ (UURUV 7KH IROORZLQJ HUURU PHVVDJHV DSSHDU IRU HUURUV WKDW RFFXU DIWHU SURJUDP H[HFX�
WLRQ KDV EHHQ VWDUWHG� 3& RSHUDWLRQ DQG SURJUDP H[HFXWLRQ ZLOO VWRS DQG DOO RXW�
SXWV IURP WKH 3& ZLOO EH WXUQHG 2)) ZKHQ DQ\ RI WKH IROORZLQJ HUURUV RFFXU� 1R
&38 8QLW LQGLFDWRUV ZLOO EH OLW IRU WKH SRZHU LQWHUUXSWLRQ HUURU� )RU DOO RWKHU IDWDO
RSHUDWLQJ HUURUV� WKH 32:(5 DQG $/0�(55 LQGLFDWRUV ZLOO EH OLW� 7KH 581 RXW�
SXW ZLOO EH 2))�

(UURU DQG PHVVDJH )$/ QR� 3UREDEOH FDXVH 3RVVLEOH FRUUHFWLRQ
3RZHU LQWHUUXSWLRQ
1R PHVVDJH�

1RQH 3RZHU KDV EHHQ
LQWHUUXSWHG IRU DW OHDVW
�� PV�

&KHFN SRZHU VXSSO\ YROWDJH
DQG SRZHU OLQHV� 7U\ WR
SRZHU�XS DJDLQ�

0HPRU\ HUURU

0(025< (55
)� 65 ����� 21�

$ FKHFNVXP HUURU KDV
RFFXUUHG LQ WKH 3&
6HWXS �'0 ���� WR
'0 ������

&KHFN WKH 3& 6HWXS�

65 ����� 21�

$ FKHFNVXP HUURU KDV
RFFXUUHG LQ WKH SURJUDP�
LQGLFDWLQJ DQ LQFRUUHFW
LQVWUXFWLRQ�

&KHFN WKH SURJUDP�

65 ����� 21

$ FKHFNVXP HUURU KDV
RFFXUUHG LQ DQ
H[SDQVLRQ LQVWUXFWLRQ
FKDQJH�
65 ����� 21�

0HPRU\ &DVVHWWH ZDV
LQVWDOOHG RU UHPRYHG
ZLWK WKH SRZHU RQ�

,QVWDOO WKH 0HPRU\ &DVVHWWH
FRUUHFWO\�

65 ����� 21�

$XWRERRW HUURU�

&KHFN ZKHWKHU WKH &38 8QLW
PHPRU\ LV SURWHFWHG RU D
FKHFNVXP HUURU RFFXUUHG LQ WKH
0HPRU\ &DVVHWWH�

1R (1'����� LQVWUXFWLRQ

12 (1' ,167
)� (1'����� LV QRW ZULWWHQ

DQ\ZKHUH LQ SURJUDP�
:ULWH (1'����� DW WKH ILQDO
DGGUHVV RI WKH SURJUDP�

,�2 EXV HUURU

,�2 %86 (55
5DFN QR�

&� WR &� (UURU KDV RFFXUUHG LQ
WKH EXV OLQH EHWZHHQ WKH
&38 8QLW DQG ,�2 8QLWV�

7KH ULJKWPRVW GLJLW RI WKH )$/
QXPEHU LQGLFDWHV WKH QXPEHU RI
WKH 5DFN ZKHUH WKH HUURU ZDV
GHWHFWHG� &KHFN WKH FDEOH
FRQQHFWLRQV EHWZHHQ 5DFNV�

(UURU 0HVVDJHV 6HFWLRQ ���



���

(UURU DQG PHVVDJH 3RVVLEOH FRUUHFWLRQ3UREDEOH FDXVH)$/ QR�
7RR PDQ\ 8QLWV

,�2 81,7 29(5

(� 7ZR RU PRUH 6SHFLDO ,�2
8QLWV RU *URXS��
+LJK�GHQVLW\ ,�2 8QLWV
DUH VHW WR WKH VDPH XQLW
QXPEHU�

3HUIRUP WKH ,�2 7DEOH 5HDG
RSHUDWLRQ WR FKHFN XQLW
QXPEHUV� DQG HOLPLQDWH
GXSOLFDWLRQV�

7KH XQLW QXPEHU RI D
6SHFLDO ,�2 8QLW WKDW
UHTXLUHV WZR ZRUGV LV
VHW WR WKH ODVW XQLW
QXPEHU �� RU )��

8QLW QXPEHUV RI 8QLWV WKDW
UHTXLUH WZR ZRUGV FDQQRW EH VHW
WR WKH ODVW XQLW QXPEHU�
&KDQJH WKH XQLW QXPEHU WR DQ
DOORZHG VHWWLQJ�

7KH ,�2 QXPEHU RI D
���SW *URXS��
+LJK�GHQVLW\ ,�2 8QLW LV
VHW WR WKH ODVW XQLW
QXPEHU �� RU )��

8QLW QXPEHUV RI ���SW *URXS��
+LJK�GHQVLW\ ,�2 8QLWV FDQQRW
EH VHW WR WKH ODVW XQLW QXPEHU�
&KDQJH WKH XQLW QXPEHU WR D
YDOLG VHWWLQJ�

7ZR 6<60$& 1(7 /LQN
RU 6<60$& /,1. 8QLWV
VKDUH WKH VDPH
RSHUDWLQJ OHYHO�

&KHFN WKH 6<60$& 1(7 /LQN
DQG 6<60$& /,1. 8QLW
RSHUDWLQJ OHYHOV DQG HOLPLQDWH
GXSOLFDWLRQV�

7KUHH RU PRUH ,QWHUUXSW
,QSXW 8QLWV DUH PRXQWHG�

8S WR WZR ,QWHUUXSW ,QSXW 8QLWV
FDQ EH PRXQWHG�

7KH XQLW QXPEHU RI D
6SHFLDO ,�2 8QLW RU
+LJK�GHQVLW\ ,�2 8QLW
LVQ·W ZLWKLQ WKH DOORZHG
VHWWLQJ UDQJH�

6HW WKH XQLW QXPEHU ZLWKLQ WKH
DOORZHG VHWWLQJ UDQJH�

$ WKLUG ([SDQVLRQ 5DFN
KDV EHHQ FRQQHFWHG WR D
3& ZKLFK FDQ
DFFRPPRGDWH RQO\ WZR�

'LVFRQQHFW WKH WKLUG 5DFN
XQOHVV WKH 3& FDQ
DFFRPPRGDWH WKUHH 5DFNV�

,QSXW�RXWSXW ,�2 WDEOH HUURU

,�2 6(7 (5525
(� ,QSXW DQG RXWSXW ZRUG

GHVLJQDWLRQV UHJLVWHUHG
LQ ,�2 WDEOH GR QR DJUHH
ZLWK LQSXW�RXWSXW ZRUGV
UHTXLUHG E\ 8QLWV
DFWXDOO\ PRXQWHG�

&KHFN WKH ,�2 WDEOH ZLWK ,�2
7DEOH 9HULILFDWLRQ RSHUDWLRQ DQG
FKHFN DOO 8QLWV WR VHH WKDW WKH\
DUH LQ FRUUHFW FRQILJXUDWLRQ�
:KHQ WKH V\VWHP KDV EHHQ
FRQILUPHG� UHJLVWHU WKH ,�2 WDEOH
DJDLQ�

)$/6 HUURU

6<6 )$,/ )$/6
�� WR ��
RU �)

)$/6 KDV EHHQ
H[HFXWHG E\ WKH
SURJUDP� &KHFN WKH )$/
QXPEHU WR GHWHUPLQH
FRQGLWLRQV WKDW ZRXOG
FDXVH H[HFXWLRQ �6HW E\
XVHU RU E\ V\VWHP��

&RUUHFW DFFRUGLQJ WR FDXVH
LQGLFDWHG E\ )$/ QXPEHU� ,I )$/
QXPEHU LV �)� FKHFN ZDWFKGRJ
WLPHU DQG F\FOH WLPH� ZKLFK PD\
EH WRR ORQJ�

&RPPXQLFDWLRQV (UURUV ,I HUURUV RFFXU LQ FRPPXQLFDWLRQV� WKH LQGLFDWRU WKH SHULSKHUDO SRUW DQG56����&
SRUW �&200� ZLOO QRW OLJKW� &KHFN WKH FRQQHFWLRQ� SURJUDPPLQJ RQ ERWK HQGV
�&���+;�+*�+( DQG SHULSKHUDO�� DQG WKHQ UHVHW WKH SRUW XVLQJ WKH UHVHW ELW
�56����& SRUW� 65 �������

2WKHU (UURU 0HVVDJHV $ QXPEHU RI RWKHU HUURU PHVVDJHV DUH GHWDLOHG ZLWKLQ WKLV PDQXDO� (UURUV LQ SUR�
JUDP LQSXW DQG GHEXJJLQJ FDQ EH H[DPLQHG LQ 6HFWLRQ � :ULWLQJ DQG ,QSXWWLQJ
WKH 3URJUDP�

(UURU 0HVVDJHV 6HFWLRQ ���



���

��� (UURU )ODJV

7KH IROORZLQJ WDEOH OLVWV WKH IODJV DQG RWKHU LQIRUPDWLRQ SURYLGHG LQ WKH 65 DQG
$5 DUHDV WKDW FDQ EH XVHG LQ WURXEOHVKRRWLQJ� 'HWDLOV DUH SURYLGHG LQ ��� 65
$UHD DQG ��� $5 $UHD�

65 $UHD

$GGUHVV�HV� )XQFWLRQ
����� WR ����� 1RGH ORRS VWDWXV IRU 6<60$& 1(7 /LQN V\VWHP
����� WR ����� &RPSOHWLRQ�HUURU FRGH RXWSXW DUHD IRU 6(1'������5(&9����� LQ 6<60$& /,1.�6<60$& 1(7 /LQN
����� WR ����� 3& /LQN 8QLW 5XQ DQG (UURU )ODJV
����� WR ����� 5HPRWH ,�2 (UURU )ODJV
����� 6<60$& /,1.�6<60$& 1(7 /LQN /HYHO � 6(1'������5(&9����� (UURU )ODJ
����� 6<60$& /,1.�6<60$& 1(7 /LQN /HYHO � 6(1'������5(&9����� (UURU )ODJ
����� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � (UURU )ODJ
����� 56����& 3RUW (UURU )ODJ
����� WR ����� )$/ QXPEHU RXWSXW DUHD�
����� /RZ %DWWHU\ )ODJ
����� &\FOH 7LPH (UURU )ODJ
����� ,�2 9HULILFDWLRQ (UURU )ODJ
����� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � (UURU )ODJ
����� 5HPRWH ,�2 (UURU )ODJ
����� ,QWHUUXSW ,QSXW 8QLW (UURU )ODJ
����� ,QWHUUXSW 3URJUDPPLQJ (UURU )ODJ
����� *URXS�� +LJK�GHQVLW\ ,�2 8QLW (UURU )ODJ
����� 6SHFLDO 8QLW (UURU )ODJ �6SHFLDO ,�2� 3& /LQN� +RVW /LQN� 5HPRWH ,�2 0DVWHU� 6<60$& 1(7 /LQN� RU

6<60$& /LQN 8QLW (UURU )ODJ�
����� ,QVWUXFWLRQ ([HFXWLRQ (UURU �(5� )ODJ
����� WR ����� 56����& 3RUW (UURU &RGH
����� 56����& 3RUW &RPPXQLFDWLRQV (UURU
����� WR ����� 3HULSKHUDO 3RUW (UURU &RGH �H[FHSW 3HULSKHUDO 0RGH�
����� 3HULSKHUDO 3RUW &RPPXQLFDWLRQV (UURU )ODJ �H[FHSW 3HULSKHUDO 0RGH�
����� WR ����� &RPPXQLFDWLRQV %RDUG (UURU ,QIRUPDWLRQ
����� 80 7UDQVIHU (UURU )ODJ� 6<60$& 1(7 GDWD OLQN DFWLYH GXULQJ GDWD OLQN WDEOH WUDQVIHU�
����� 80 7UDQVIHU (UURU )ODJ� 1RW 352*5$0 PRGH
����� 80 7UDQVIHU (UURU )ODJ� 5HDG 2QO\
����� 80 7UDQVIHU (UURU )ODJ� ,QVXIILFLHQW FDSDFLW\ RU QR 80
����� 80 7UDQVIHU (UURU )ODJ� %RDUG &KHFNVXP (UURU
����� 0HPRU\ (UURU )ODJ� 3& 6HWXS &KHFNVXP (UURU
����� 0HPRU\ (UURU )ODJ� 80 RU /DGGHU &KHFNVXP (UURU
����� 0HPRU\ (UURU )ODJ� ([SDQVLRQ ,QVWUXFWLRQ &RGH &KDQJH $UHD &KHFNVXP (UURU
����� 0HPRU\ (UURU )ODJ� 0HPRU\ &DVVHWWH 2QOLQH 'LVFRQQHFWLRQ
����� 0HPRU\ (UURU )ODJ� $XWRERRW (UURU
����� ,20 7UDQVIHU (UURU )ODJ� 1RW 352*5$0 PRGH
����� ,20 7UDQVIHU (UURU )ODJ� 5HDG 2QO\
����� ,20 7UDQVIHU (UURU )ODJ� ,QVXIILFLHQW FDSDFLW\
����� 3& 6HWXS (UURU �'0 ���� WR '0 �����
����� 3& 6HWXS (UURU �'0 ���� WR '0 �����
����� 3& 6HWXS (UURU �'0 ���� WR '0 �����
����� WR ����� *URXS�� +LJK�GHQVLW\ ,�2 8QLW (UURU )ODJV IRU 8QLWV � WR )
����� WR ����� 6SHFLDO ,�2 8QLW (UURU )ODJV IRU 8QLWV � WR )

(UURU )ODJV 6HFWLRQ ���



���

$5 $UHD

$GGUHVV�HV� )XQFWLRQ
���� WR ���� 6SHFLDO ,�2 RU 3& /LQN 8QLW (UURU )ODJV
���� 6<60$& /,1.�6<60$& 1(7 /LQN /HYHO � 6\VWHP (UURU )ODJV
���� 6<60$& /,1.�6<60$& 1(7 /LQN /HYHO � 6\VWHP (UURU )ODJV
���� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � (UURU )ODJ
���� 5DFN�PRXQWLQJ +RVW /LQN 8QLW /HYHO � (UURU )ODJ
���� 5HPRWH ,�2 0DVWHU 8QLW � (UURU )ODJ
���� 5HPRWH ,�2 0DVWHU 8QLW � (UURU )ODJ
���� WR ���� (UURU )ODJV IRU 6ODYH 5DFNV � WR �
���� WR ���� *URXS�� +LJK�GHQVLW\ ,�2 8QLW (UURU )ODJV �$5 ���� WR $5 ���� FRUUHVSRQG WR ,�2 QXPEHUV � WR ���
���� *URXS�� +LJK�GHQVLW\ ,�2 8QLW (UURU )ODJ
���� WR ���� 2SWLFDO ,�2 8QLWV �� WR �� (UURU )ODJV
���� WR ���� 2SWLFDO ,�2 8QLWV �� WR ��� (UURU )ODJV
���� WR ���� 2SWLFDO ,�2 8QLWV ��� WR ��� (UURU )ODJV
���� WR ���� 2SWLFDO ,�2 8QLWV ��� WR ��� (UURU )ODJV
���� WR ���� (UURU +LVWRU\ %LWV
���� &RPPXQLFDWLRQV &RQWUROOHU (UURU )ODJ /HYHO �
���� ((3520 (UURU )ODJ IRU RSHUDWLQJ OHYHO �
���� &RPPXQLFDWLRQV &RQWUROOHU (UURU )ODJ /HYHO �
���� ((3520 (UURU )ODJ IRU RSHUDWLQJ OHYHO �

��� +RVW /LQN (UURUV
7KHVH DUH WKH UHVSRQVH FRGHV �HQG FRGHV� WKDWPD\ EH UHWXUQHG LQ WKH UHVSRQVH
IUDPH� :KHQ WZR RU PRUH HUURUV RFFXU� WKH HQG FRGH IRU WKH ILUVW HUURU ZLOO EH UH�
WXUQHG�

(QG
FRGH

&RQWHQWV 3UREDEOH FDXVH &RUUHFWLYH PHDVXUHV

�� 1RUPDO FRPSOHWLRQ ��� ���
�� 1RW H[HFXWDEOH LQ 581 PRGH 7KH FRPPDQG WKDW ZDV VHQW FDQQRW

EH H[HFXWHG ZKHQ WKH 3& LV LQ 581
PRGH�

&KHFN WKH UHODWLRQ EHWZHHQ WKH
FRPPDQG DQG WKH 3& PRGH�

�� 1RW H[HFXWDEOH LQ 021,725
PRGH

7KH FRPPDQG WKDW ZDV VHQW FDQQRW
EH H[HFXWHG ZKHQ WKH 3& LV LQ
021,725 PRGH�

�� 80 ZULWH�SURWHFWHG 7KH 3&·V 80 LV ZULWH�SURWHFWHG� 7XUQ 2)) SLQ � RI WKH &38 8QLW·V
',3 VZLWFK�

�� $GGUHVV RYHU 7KH SURJUDP DGGUHVV VHWWLQJ LQ DQ
69 5HDG RU 69 &KDQJH FRPPDQG
H[FHHGV WKH ������ PD[LPXP�

&RUUHFW WKH SURJUDP DGGUHVV VHWWLQJ
DQG WUDQVIHU WKH FRPPDQG DJDLQ�

�� )&6 HUURU 7KH )&6 LV ZURQJ� (LWKHU WKH )&6
FDOFXODWLRQ LV PLVWDNHQ RU WKHUH LV
DGYHUVH LQIOXHQFH IURP QRLVH�

&KHFN WKH )&6 FDOFXODWLRQ PHWKRG�
,I WKHUH ZDV LQIOXHQFH IURP QRLVH�
WUDQVIHU WKH FRPPDQG DJDLQ�

�� )RUPDW HUURU 7KH FRPPDQG IRUPDW LV ZURQJ RU D
FRPPDQG WKDW FDQ·W EH GLYLGHG KDV
EHHQ GLYLGHG�

&KHFN WKH IRUPDW DQG WUDQVIHU WKH
FRPPDQG DJDLQ�

�� (QWU\ QXPEHU GDWD HUURU 7KH GDWD LV RXWVLGH RI WKH VSHFLILHG
UDQJH RU WRR ORQJ�

&RUUHFW WKH GDWD DQG WUDQVIHU WKH
FRPPDQG DJDLQ�

�� &RPPDQG QRW VXSSRUWHG 7KH RSHUDQG VSHFLILHG LQ DQ 69
5HDG RU 69 &KDQJH FRPPDQG GRHV
QRW H[LVW LQ WKH SURJUDP�

&KHFN WKH FRPPDQG DQG SURJUDP�

+RVW /LQN (UURUV 6HFWLRQ ���



���

(QG
FRGH

&RUUHFWLYH PHDVXUHV3UREDEOH FDXVH&RQWHQWV

�� )UDPH OHQJWK HUURU 7KH PD[LPXP IUDPH OHQJWK RI ���
E\WHV ZDV H[FHHGHG�
�,I WKH IUDPH H[FHHGV ��� E\WHV� WKH
5HFHSWLRQ 2YHUIORZ )ODJ ZLOO EH
WXUQHG 21 DQG WKHUH ZRQ·W EH D UH�
VSRQVH��

&KHFN WKH FRPPDQG DQG GLYLGH LW
LQWR PXOWLSOH IUDPHV LI QHFHVVDU\�

�� 1RW H[HFXWDEOH ,WHPV WR UHDG QRW UHJLVWHUHG IRU
FRPSRVLWH FRPPDQG �44��

([HFXWH 44 WR UHJLVWHU LWHPV WR
UHDG EHIRUH DWWHPSWLQJ EDWFK UHDG�

�� 8VHU PHPRU\ ZULWH�SURWHFWHG 3LQ � RQ &���+;�+*�+( ',3
VZLWFK LV 21�

7XUQ 2)) SLQ � RI WKH &38 8QLW·V
',3 VZLWFK�

$� $ERUWHG GXH WR )&6 HUURU LQ WUDQV�
PLW GDWD

$Q )&6 HUURU RFFXUUHG LQ WKH VHF�
RQG RU ODWHU IUDPH�

&KHFN WKH )&6 FDOFXODWLRQ PHWKRG�
,I WKHUH ZDV LQIOXHQFH IURP QRLVH�
WUDQVIHU WKH FRPPDQG DJDLQ�

$� $ERUWHG GXH WR IRUPDW HUURU LQ
WUDQVPLW GDWD

7KH FRPPDQG IRUPDW GLG QRW PDWFK
WKH QXPEHU RI E\WHV LQ WKH VHFRQG
RU ODWHU IUDPH�

&KHFN WKH IRUPDW DQG WUDQVIHU WKH
FRPPDQG DJDLQ�

$� $ERUWHG GXH WR HQWU\ QXPEHU GDWD
HUURU LQ WUDQVPLW GDWD

7KHUH ZDV D GDWD HUURU LQ WKH VHF�
RQG RU ODWHU IUDPH�

&RUUHFW WKH GDWD DQG WUDQVIHU WKH
FRPPDQG DJDLQ�

$� $ERUWHG GXH WR IUDPH OHQJWK HUURU
LQ WUDQVPLW GDWD

7KH OHQJWK RI WKH VHFRQG RU ODWHU
IUDPH H[FHHGHG WKH ����E\WH PD[�

.HHS IUDPHV WR ��� E\WHV RU IHZHU�

(UURUV ZLWKRXW 5HVSRQVHV $ UHVSRQVH ZRQ·W EH UHFHLYHG ZLWK VRPH HUURUV� UHJDUGOHVV RI WKH FRPPDQG�
7KHVH HUURUV DUH OLVWHG LQ WKH IROORZLQJ WDEOH�

(UURU 3& RSHUDWLRQ
3DULW\ RYHUUXQ RU IUDPLQJ HUURU GXULQJ
FRPPDQG UHFHSWLRQ

7KH &RPPXQLFDWLRQV (UURU )ODJ ZLOO EH WXUQHG 21� DQ HUURU FRGH ZLOO
EH UHJLVWHUHG� DQG UHFHSWLRQV ZLOO EH UHVHW� �7KH HUURU ZLOO EH FOHDUHG
DXWRPDWLFDOO\ LI FRPPXQLFDWLRQV UHVWDUW QRUPDOO\��

$ FDUULDJH UHWXUQ �&5� LVQ·W UHFHLYHG ZLWKLQ
��� E\WHV�

65 ����� �56����& 3RUW 5HFHSWLRQ 2YHUIORZ )ODJ� ZLOO EH WXUQHG 21�
&RPPXQLFDWLRQV ZLOO UHWXUQ WR QRUPDO ZKHQ D QRUPDO FRPPDQG LV
WUDQVPLWWHG�

$ FRPPDQG LV UHFHLYHG WKDW GRHVQ·W KDYH WKH
# FKDUDFWHU DW WKH EHJLQQLQJ RI WKH ILUVW IUDPH�

5HFHSWLRQV DUH UHVHW�

,QFRUUHFW QRGH QXPEHU
�1RW WKH ORFDO QRGH� KH[DGHFLPDO� RU RYHU ���

7KH FRPPDQG LV GLVFDUGHG DQG UHFHSWLRQV DUH UHVHW�

$ :ULWH FRPPDQG LV GLYLGHG� EXW DQ
LQWHUPHGLDWH IUDPH RU WKH ODVW IUDPH KDV RQO\
RQH RU WZR E\WHV RI GDWD�

)&6 HUURU

+RVW /LQN (UURUV 6HFWLRQ ���



���

6(&7,21 ��
+RVW /LQN &RPPDQGV

7KLV VHFWLRQ GHVFULEHV WKH KRVW OLQN FRPPDQGV ZKLFK FDQ EH XVHG IRU KRVW OLQN FRPPXQLFDWLRQV YLD WKH &���+;�+*�+(
SRUWV� 5HIHU WR ��� +RVW /LQN &RPPXQLFDWLRQV IRU LQIRUPDWLRQ RQ WKH SURFHGXUHV IRU XVLQJ KRVW OLQN FRPPDQGV DQG HUURUV
DVVRFLDWHG ZLWK KRVW OLQN FRPPDQGV�

���� +RVW /LQN &RPPDQG 6XPPDU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� +RVW /LQN (QG &RGHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������ (QG &RGH 6XPPDU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ &RPPDQG�(QG &RGH 7DEOH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� +RVW /LQN &RPPDQGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ,5�65 $5($ 5($' ïï55 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ /5 $5($ 5($' ïï5/ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ +5 $5($ 5($' ïï5+ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 39 5($' ïï5& ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 7& 67$786 5($' ïï5* ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ '0 $5($ 5($' ïï5' ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ $5 $5($ 5($' ïï5- ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ (0 $5($ 5($' ïï5( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ,5�65 $5($ :5,7( ïï:5 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� /5 $5($ :5,7( ïï:/ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� +5 $5($ :5,7( ïï:+ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������� 39 :5,7( ïï:& ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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7KHVH DUH WKH UHVSRQVH �HQG� FRGHV WKDW DUH UHWXUQHG LQ WKH UHVSRQVH IUDPH�
:KHQ WZR RU PRUH HUURUV RFFXU� WKH HQG FRGH IRU WKH ILUVW HUURU ZLOO EH UHWXUQHG�

(QG
FRGH

&RQWHQWV 3UREDEOH FDXVH &RUUHFWLYH PHDVXUHV

�� 1RUPDO FRPSOHWLRQ ��� ���

�� 1RW H[HFXWDEOH LQ 581 PRGH 7KH FRPPDQG WKDW ZDV VHQW FDQQRW
EH H[HFXWHG ZKHQ WKH 3& LV LQ 581
PRGH�

&KHFN WKH UHODWLRQ EHWZHHQ WKH
FRPPDQG DQG WKH 3& PRGH�

�� 1RW H[HFXWDEOH LQ 021,725
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7KH FRPPDQG WKDW ZDV VHQW FDQQRW
EH H[HFXWHG ZKHQ WKH 3& LV LQ
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�� &RPPDQG QRW VXSSRUWHG 7KH RSHUDQG VSHFLILHG LQ DQ 69
5HDG RU 69 &KDQJH FRPPDQG GRHV
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$� $ERUWHG GXH WR IRUPDW HUURU LQ
WUDQVPLW GDWD
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FRPPDQG UHFHSWLRQ
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EH UHJLVWHUHG� DQG UHFHSWLRQV ZLOO EH UHVHW� �7KH HUURU ZLOO EH FOHDUHG
DXWRPDWLFDOO\ LI FRPPXQLFDWLRQV UHVWDUW QRUPDOO\��

$ FDUULDJH UHWXUQ �&5� LVQ·W UHFHLYHG ZLWKLQ
��� E\WHV�

65 ����� �56����& 3RUW 5HFHSWLRQ 2YHUIORZ )ODJ� ZLOO EH WXUQHG 21�
&RPPXQLFDWLRQV UHWXUQ WR QRUPDO ZKHQ D QRUPDO FRPPDQG LV
WUDQVPLWWHG�

$ FRPPDQG LV UHFHLYHG WKDW GRHVQ·W KDYH WKH
# FKDUDFWHU DW WKH EHJLQQLQJ RI WKH ILUVW IUDPH�

5HFHSWLRQV DUH UHVHW�

,QFRUUHFW QRGH QXPEHU
�1RW WKH ORFDO QRGH� KH[DGHFLPDO� RU RYHU ���

7KH FRPPDQG LV GLVFDUGHG DQG UHFHSWLRQV DUH UHVHW�

$ :ULWH FRPPDQG·V LQWHUPHGLDWH IUDPH RU ODVW
IUDPH KDV RQO\ RQH RU WZR E\WHV RI GDWD�

)&6 HUURU
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5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI ,5 DQG 65 ZRUGV� VWDUWLQJ IURP
WKH VSHFLILHG ZRUG�

&RPPDQG )RUPDW

#

)&6

[ ��� [ ��� [ ��� [ ��� m §5 5 [ ��� [ ��� [ ��� [ ��� [ ��� [ ���

1RGH QR� +HDGHU
FRGH

%HJLQQLQJ ZRUG
����� WR �����

1R� RI ZRUGV
����� WR �����

7HUPLQDWRU

5HVSRQVH )RUPDW

# 5 5

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ���

(QG FRGH 5HDG GDWD �� ZRUG�

5HDGGDWD �IRU QXPEHURIZRUGV UHDG�

7HUPLQDWRU1RGHQR� +HDGHU
FRGH

/LPLWDWLRQV 7KH WH[W SRUWLRQ RI WKH UHVSRQVH·V ILUVW IUDPH FDQ FRQWDLQ XS WR �� ZRUGV� ,I PRUH
WKDQ �� ZRUGV DUH UHDG� WKH GDWD ZLOO EH UHWXUQHG LQ PXOWLSOH IUDPHV�
,Q WKH VHFRQG DQG ODWHU IUDPHV� WKH WH[W SRUWLRQ RI WKH UHVSRQVH FDQ FRQWDLQ XS WR
�� ZRUGV�
7KH ,1,7,$/,=( DQG $%257 FRPPDQGV FDQ EH VHQW LQVWHDG RI WKH GHOLPLWHU IRU
PXOWLSOH UHVSRQVHV IRU WKLV FRPPDQG� ,I RWKHU FRPPDQGV DUH VHQW� WKH\ ZLOO EH
WUHDWHG WKH VDPH DV GHOLPLWHUV�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. 2.

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW DQG DQ HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH
VSHFLILHG ZRUGV H[FHHG WKH GDWD DUHD ERXQGDULHV RU DUHQ·W VSHFLILHG LQ %&'�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

������ /5 $5($ 5($' ïï 5/
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI /5ZRUGV� VWDUWLQJ IURP WKH VSHFL�
ILHG ZRUG�

&RPPDQG )RUPDW

# 5 /

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

1RGH QR� +HDGHU
FRGH

%HJLQQLQJ ZRUG
����� WR �����

1R� RI ZRUGV
����� WR �����

7HUPLQDWRU

5HVSRQVH )RUPDW

# 5 /[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ���

)&61RGH QR� +HDGHU
FRGH

(QG FRGH 5HDG GDWD �� ZRUG�

5HDGGDWD �IRU QXPEHURIZRUGV UHDG�

7HUPLQDWRU

/LPLWDWLRQV 7KH WH[W SRUWLRQ RI WKH UHVSRQVH·V ILUVW IUDPH FDQ FRQWDLQ XS WR �� ZRUGV� ,I PRUH
WKDQ �� ZRUGV DUH UHDG� WKH GDWD ZLOO EH UHWXUQHG LQ PXOWLSOH IUDPHV�

,Q WKH VHFRQG DQG ODWHU IUDPHV� WKH WH[W SRUWLRQ RI WKH UHVSRQVH FDQ FRQWDLQ XS WR
�� ZRUGV�

7KH ,1,7,$/,=( DQG $%257 FRPPDQGV FDQ EH VHQW LQVWHDG RI WKH GHOLPLWHU IRU
PXOWLSOH UHVSRQVHV IRU WKLV FRPPDQG� ,I RWKHU FRPPDQGV DUH VHQW� WKH\ ZLOO EH
WUHDWHG WKH VDPH DV GHOLPLWHUV�

3& 6HWWLQJV

3& 0RGH 80 $UHD
581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV

&RPPDQGV 5HVSRQVHV
6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. 2.

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW DQG DQ HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH
VSHFLILHG ZRUGV H[FHHG WKH GDWD DUHD ERXQGDULHV RU DUHQ·W VSHFLILHG LQ %&'�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

������ +5 $5($ 5($' ïï 5+
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI +5ZRUGV� VWDUWLQJ IURP WKH VSHFL�
ILHG ZRUG�

&RPPDQG )RUPDW

# 5 +

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

1RGH QR� +HDGHU
FRGH

%HJLQQLQJ ZRUG
����� WR �����

1R� RI ZRUGV
����� WR �����

7HUPLQDWRU

5HVSRQVH )RUPDW

# 5 +[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ���

)&65HDG GDWD �� ZRUG�+HDGHU
FRGH

1RGH QR� (QG FRGH 7HUPLQDWRU

5HDG GDWD �IRU QXPEHU RI ZRUGV UHDG�

/LPLWDWLRQV 7KH WH[W SRUWLRQ RI WKH UHVSRQVH·V ILUVW IUDPH FDQ FRQWDLQ XS WR �� ZRUGV� ,I PRUH
WKDQ �� ZRUGV DUH UHDG� WKH GDWD ZLOO EH UHWXUQHG LQ PXOWLSOH IUDPHV�

,Q WKH VHFRQG DQG ODWHU IUDPHV� WKH WH[W SRUWLRQ RI WKH UHVSRQVH FDQ FRQWDLQ XS WR
�� ZRUGV�

7KH ,1,7,$/,=( DQG $%257 FRPPDQGV FDQ EH VHQW LQVWHDG RI WKH GHOLPLWHU IRU
PXOWLSOH UHVSRQVHV IRU WKLV FRPPDQG� ,I RWKHU FRPPDQGV DUH VHQW� WKH\ ZLOO EH
WUHDWHG WKH VDPH DV GHOLPLWHUV�

3& 6HWWLQJV

3& 0RGH 80 $UHD
581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV

&RPPDQGV 5HVSRQVHV
6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. 2.

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW DQG DQ HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH
VSHFLILHG ZRUGV H[FHHG WKH GDWD DUHD ERXQGDULHV RU DUHQ·W VSHFLILHG LQ %&'�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

������ 39 5($' ïï 5&
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI WLPHU�FRXQWHU 39V �SUHVHQW YDO�
XHV�� VWDUWLQJ IURP WKH VSHFLILHG WLPHU�FRXQWHU�

&RPPDQG )RUPDW

# 5 &

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

1R� RI WLPHUV�FRXQWHUV
����� WR �����

%HJLQQLQJ WLPHU�FRXQWHU
����� WR �����

+HDGHU
FRGH

1RGH QR� 7HUPLQDWRU

5HVSRQVH )RUPDW

# 5 &[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ���

)&6 7HUPLQDWRU5HDG GDWD �� ZRUG�

5HDG GDWD �IRU QXPEHU RI ZRUGV UHDG�

(QG FRGH+HDGHU
FRGH

1RGH QR�

/LPLWDWLRQV 7KH WH[W SRUWLRQ RI WKH UHVSRQVH·V ILUVW IUDPH FDQ FRQWDLQ XS WR �� ZRUGV� ,I PRUH
WKDQ �� ZRUGV DUH UHDG� WKH GDWD ZLOO EH UHWXUQHG LQ PXOWLSOH IUDPHV�

,Q WKH VHFRQG DQG ODWHU IUDPHV� WKH WH[W SRUWLRQ RI WKH UHVSRQVH FDQ FRQWDLQ XS WR
�� ZRUGV�

7KH ,1,7,$/,=( DQG $%257 FRPPDQGV FDQ EH VHQW LQVWHDG RI WKH GHOLPLWHU IRU
PXOWLSOH UHVSRQVHV IRU WKLV FRPPDQG� ,I RWKHU FRPPDQGV DUH VHQW� WKH\ ZLOO EH
WUHDWHG WKH VDPH DV GHOLPLWHUV�

3& 6HWWLQJV

3& 0RGH 80 $UHD
581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV

&RPPDQGV 5HVSRQVHV
6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. 2.

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW DQG DQ HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH
VSHFLILHG ZRUGV H[FHHG WKH GDWD DUHD ERXQGDULHV RU DUHQ·W VSHFLILHG LQ %&'�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

������ 7& 67$786 5($' ïï 5*
5HDGV WKH VWDWXV RI WKH &RPSOHWLRQ )ODJV RI WKH VSHFLILHG QXPEHU RI WLPHUV�
FRXQWHUV� VWDUWLQJ IURP WKH VSHFLILHG WLPHU�FRXQWHU� $ ´�µ LQGLFDWHV WKDW WKH
&RPSOHWLRQ )ODJ LV 21�

&RPPDQG )RUPDW

# 5 *

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

+HDGHU
FRGH

1RGH QR� %HJLQQLQJ WLPHU�FRXQWHU
����� WR �����

1R� RI WLPHUV�FRXQWHUV
����� WR �����

7HUPLQDWRU

5HVSRQVH )RUPDW

# 5 *[ ��� [ ��� [ ��� [ ��� m §

)&6(QG FRGH+HDGHU
FRGH

1RGH QR� 7HUPLQDWRU
5HDG GDWD
�� WLPHU�FRXQWHU�

5HDG GDWD
�IRU QXPEHU RI 7& UHDG�

21�
2))

/LPLWDWLRQV 7KH WH[W SRUWLRQ RI WKH UHVSRQVH·V ILUVW IUDPH FDQ FRQWDLQ XS WR ���ZRUGV� ,IPRUH
WKDQ ��� ZRUGV DUH UHDG� WKH GDWD ZLOO EH UHWXUQHG LQ PXOWLSOH IUDPHV�

,Q WKH VHFRQG DQG ODWHU IUDPHV� WKH WH[W SRUWLRQ RI WKH UHVSRQVH FDQ FRQWDLQ XS WR
��� ZRUGV�

7KH ,1,7,$/,=( DQG $%257 FRPPDQGV FDQ EH VHQW LQVWHDG RI WKH GHOLPLWHU IRU
PXOWLSOH UHVSRQVHV IRU WKLV FRPPDQG� ,I RWKHU FRPPDQGV DUH VHQW� WKH\ ZLOO EH
WUHDWHG WKH VDPH DV GHOLPLWHUV�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. 2.

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW DQG DQ HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH
VSHFLILHG ZRUGV H[FHHG WKH GDWD DUHD ERXQGDULHV RU DUHQ·W VSHFLILHG LQ %&'�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

������ '0 $5($ 5($' ïï 5'
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI '0ZRUGV� VWDUWLQJ IURP WKH VSH�
FLILHG ZRUG�

&RPPDQG )RUPDW

# 5 '

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU%HJLQQLQJ ZRUG
����� WR �����

1R� RI ZRUGV
����� WR ������
�VHH QRWH�

1RWH 7R VSHFLI\ ������ ZRUGV� LQSXW ���� IRU WKH QXPEHU RI ZRUGV WR EH UHDG�

5HVSRQVH )RUPDW

# 5 '[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ���

)&61RGH QR� (QG FRGH+HDGHU
FRGH

5HDG GDWD �� ZRUG�

5HDG GDWD �IRU QXPEHU RI ZRUGV UHDG�

7HUPLQDWRU

/LPLWDWLRQV 7KH WH[W SRUWLRQ RI WKH UHVSRQVH·V ILUVW IUDPH FDQ FRQWDLQ XS WR �� ZRUGV� ,I PRUH
WKDQ �� ZRUGV DUH UHDG� WKH GDWD ZLOO EH UHWXUQHG LQ PXOWLSOH IUDPHV�
,Q WKH VHFRQG DQG ODWHU IUDPHV� WKH WH[W SRUWLRQ RI WKH UHVSRQVH FDQ FRQWDLQ XS WR
�� ZRUGV�
'0 ���� WR '0 ���� GR QRW H[LVW� EXW DQ HUURU ZLOO QRW RFFXU LI \RX WU\ WR UHDG
WKHVH ZRUGV� ,QVWHDG� ´����µ ZLOO EH UHWXUQHG DV D UHVSRQVH� /LNHZLVH� ´����µ
ZLOO EH UHWXUQHG IRU H[WHQVLRQ '0ZRUGV �'0 ���� WR '0 ����� LI H[WHQVLRQ '0
KDVQ·W EHHQ DOORFDWHG LQ WKH 80 DUHD�
7KH ,1,7,$/,=( DQG $%257 FRPPDQGV FDQ EH VHQW LQVWHDG RI WKH GHOLPLWHU IRU
PXOWLSOH UHVSRQVHV IRU WKLV FRPPDQG� ,I RWKHU FRPPDQGV DUH VHQW� WKH\ ZLOO EH
WUHDWHG WKH VDPH DV GHOLPLWHUV�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. 2.

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW DQG DQ HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH
VSHFLILHG ZRUGV H[FHHG WKH GDWD DUHD ERXQGDULHV RU DUHQ·W VSHFLILHG LQ %&'�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

������ $5 $5($ 5($' ïï 5-
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI $5ZRUGV� VWDUWLQJ IURP WKH VSHFL�
ILHG ZRUG�

&RPPDQG )RUPDW

# 5 -

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

7HUPLQDWRU%HJLQQLQJ ZRUG
����� WR �����

1RGH QR� +HDGHU
FRGH

1R� RI ZRUGV
����� WR �����

5HVSRQVH )RUPDW

# 5 -

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ���

1RGH QR� (QG FRGH+HDGHU
FRGH

5HDG GDWD �� ZRUG �

5HDG GDWD
�IRU QXPEHU RI ZRUGV UHDG�

7HUPLQDWRU

/LPLWDWLRQV 7KH WH[W SRUWLRQ RI WKH UHVSRQVH·V ILUVW IUDPH FDQ FRQWDLQ XS WR �� ZRUGV�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW DQG DQ HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH
VSHFLILHG ZRUGV H[FHHG WKH GDWD DUHD ERXQGDULHV RU DUHQ·W VSHFLILHG LQ %&'�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU

������ (0 $5($ 5($' ïï 5(
5HDGV WKH FRQWHQWV RI WKH VSHFLILHG QXPEHU RI (0 ZRUGV� VWDUWLQJ IURP WKH VSH�
FLILHG ZRUG LQ WKH VSHFLILHG (0 EDQN�

&RPPDQG )RUPDW

# 5 (

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU%HJLQQLQJ ZRUG
����� WR �����

1R� RI ZRUGV
����� WR �����

%DQN QR�
�6HH QRWH��

%DQN 1R�

1RWH ,QSXW ��� ��� RU �� WR VSHFLI\ EDQN QXPEHU �� �� RU �� ,QSXW WZR VSDFHV WR VSHFLI\
WKH FXUUHQW EDQN�

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

5HVSRQVH )RUPDW

# 5 ([ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ���

)&61RGH QR� (QG FRGH+HDGHU
FRGH

5HDG GDWD �� ZRUG�

5HDG GDWD �IRU QXPEHU RI ZRUGV UHDG�

7HUPLQDWRU

/LPLWDWLRQV 7KH WH[W SRUWLRQ RI WKH UHVSRQVH·V ILUVW IUDPH FDQ FRQWDLQ XS WR �� ZRUGV� ,I PRUH
WKDQ �� ZRUGV DUH UHDG� WKH GDWD ZLOO EH UHWXUQHG LQ PXOWLSOH IUDPHV�

,Q WKH VHFRQG DQG ODWHU IUDPHV� WKH WH[W SRUWLRQ RI WKH UHVSRQVH FDQ FRQWDLQ XS WR
�� ZRUGV�

,I D YDOLG EDQN QXPEHU LV VSHFLILHG EXW WKH 3& LVQ·W HTXLSSHG ZLWK WKDW (0 EDQN�
´����µ ZLOO EH UHWXUQHG DV WKH UHDG GDWD�

7KLV FRPPDQG FDQ·W EH XVHG WR FKDQJH WKH FXUUHQW EDQN QXPEHU�

7KH ,1,7,$/,=( DQG $%257 FRPPDQGV FDQ EH VHQW LQVWHDG RI WKH GHOLPLWHU IRU
PXOWLSOH UHVSRQVHV IRU WKLV FRPPDQG� ,I RWKHU FRPPDQGV DUH VHQW� WKH\ ZLOO EH
WUHDWHG WKH VDPH DV GHOLPLWHUV�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. 2.

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW DQG DQ HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH
VSHFLILHG ZRUGV H[FHHG WKH GDWD DUHD ERXQGDULHV� WKH VSHFLILHG ZRUGV DUHQ·W
VSHFLILHG LQ %&'� RU DQ LQYDOLG EDQN QXPEHU LV VSHFLILHG�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

������ ,5�65 $5($ :5,7( ïï :5
:ULWHV GDWD WR WKH ,5 DQG 65 DUHDV� VWDUWLQJ IURP WKH VSHFLILHG ZRUG� :ULWLQJ LV
GRQH ZRUG E\ ZRUG�

&RPPDQG )RUPDW

# : 5

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

1RGH QR� +HDGHU
FRGH

%HJLQQLQJ ZRUG
����� WR �����

:ULWH GDWD �� ZRUG�

:ULWH GDWD
�IRU QXPEHU RI ZRUGV WR ZULWH�

7HUPLQDWRU

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

5HVSRQVH )RUPDW

# : 5[ ��� [ ��� [ ��� [ ��� m §

)&61RGH QR� (QG FRGH+HDGHU
FRGH

7HUPLQDWRU

/LPLWDWLRQV 'DWD FDQQRW EHZULWWHQ WR ZRUGV ��� WR ���� ,I WKHUH LV DQ DWWHPSW WRZULWH WR WKHVH
ZRUGV� QR HUURU ZLOO UHVXOW� EXW QRWKLQJ ZLOO EH ZULWWHQ WR WKHVH ZRUGV�

([FHSW IRU WKH ILUVW ZRUG RI WKH ZULWH GDWD� WKH ZULWH GDWD FDQ EH GLYLGHG LQWRPXOWL�
SOH IUDPHV�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. 2. 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW RU WKH ILUVW ZRUG RI ZULWH GDWD LVQ·W LQ WKH ILUVW IUDPH�

$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH VSHFLILHG ZULWH
GDWD H[FHHGV WKH GDWD DUHD ERXQGDULHV� WKH EHJLQQLQJ ZRUG LVQ·W VSHFLILHG LQ
%&'� RU WKH ZULWH GDWD LVQ·W KH[DGHFLPDO� �$Q HQG FRGH RI $� ZLOO EH UHWXUQHG
LQVWHDG RI �� IRU QRQ�KH[DGHFLPDO ZULWH GDWD LQ PXOWLSOH FRPPDQG IUDPHV��

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IRUPDW HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR HQWU\ QXPEHU GDWD HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

������� /5 $5($ :5,7( ïï :/
:ULWHV GDWD WR WKH /5 DUHD� VWDUWLQJ IURP WKH VSHFLILHG ZRUG�:ULWLQJ LV GRQHZRUG
E\ ZRUG�

&RPPDQG )RUPDW

# : /

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU:ULWH GDWD �� ZRUG�

:ULWH GDWD
�IRU QXPEHU RI ZRUGV WR ZULWH �

%HJLQQLQJ ZRUG
����� WR �����

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

5HVSRQVH )RUPDW

# : /[ ��� [ ��� [ ��� [ ��� m §

)&61RGH QR� (QG FRGH+HDGHU
FRGH

7HUPLQDWRU

/LPLWDWLRQV ([FHSW IRU WKH ILUVW ZRUG RI WKH ZULWH GDWD� WKH ZULWH GDWD FDQ EH GLYLGHG LQWRPXOWL�
SOH IUDPHV�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. 2. 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW RU WKH ILUVW ZRUG RI ZULWH GDWD LVQ·W LQ WKH ILUVW IUDPH�
$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH VSHFLILHG ZULWH
GDWD H[FHHGV WKH GDWD DUHD ERXQGDU\� WKH EHJLQQLQJZRUG LVQ·W VSHFLILHG LQ %&'�
RU WKHZULWH GDWD LVQ·W KH[DGHFLPDO� �$Q HQG FRGH RI $�ZLOO EH UHWXUQHG LQVWHDG RI
�� IRU QRQ�KH[DGHFLPDO ZULWH GDWD LQ PXOWLSOH FRPPDQG IUDPHV��

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IRUPDW HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR HQWU\ QXPEHU GDWD HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

������� +5 $5($ :5,7( ïï :+
:ULWHV GDWD WR WKH+5DUHD� VWDUWLQJ IURP WKH VSHFLILHGZRUG�:ULWLQJ LV GRQHZRUG
E\ ZRUG�

&RPPDQG )RUPDW

# : +

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

1RGH QR� +HDGHU
FRGH

%HJLQQLQJ ZRUG
����� WR �����

:ULWH GDWD
�IRU QR� RI ZRUGV WR ZULWH�

:ULWH GDWD �� ZRUG� 7HUPLQDWRU

5HVSRQVH )RUPDW

# : +[ ��� [ ��� [ ��� [ ��� m §

)&61RGH QR� (QG FRGH+HDGHU
FRGH

7HUPLQDWRU

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

/LPLWDWLRQV ([FHSW IRU WKH ILUVW ZRUG RI WKH ZULWH GDWD� WKH ZULWH GDWD FDQ EH GLYLGHG LQWRPXOWL�
SOH IUDPHV�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. 2. 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW RU WKH ILUVW ZRUG RI ZULWH GDWD LVQ·W LQ WKH ILUVW IUDPH�
$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH VSHFLILHG ZULWH
GDWD H[FHHGV WKH GDWD DUHD ERXQGDU\� WKH EHJLQQLQJZRUG LVQ·W VSHFLILHG LQ %&'�
RU WKHZULWH GDWD LVQ·W KH[DGHFLPDO� �$Q HQG FRGH RI $�ZLOO EH UHWXUQHG LQVWHDG RI
�� IRU QRQ�KH[DGHFLPDO ZULWH GDWD LQ PXOWLSOH FRPPDQG IUDPHV��

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IRUPDW HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR HQWU\ QXPEHU GDWD HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

������� 39 :5,7( ïï :&
:ULWHV WKH 39V �SUHVHQW YDOXHV� RI WLPHUV�FRXQWHUV VWDUWLQJ IURP WKH VSHFLILHG
WLPHU�FRXQWHU�

&RPPDQG )RUPDW

# : &

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU%HJLQQLQJ WLPHU�FRXQWHU
����� WR �����

:ULWH GDWD �� WLPHU�FRXQWHU�

:ULWH GDWD
�IRU QR� RI 39 WRZULWH�

5HVSRQVH )RUPDW

# : &[ ��� [ ��� [ ��� [ ��� m §

)&61RGH QR� (QG FRGH+HDGHU
FRGH

7HUPLQDWRU

/LPLWDWLRQV ([FHSW IRU WKH ILUVW ZRUG RI WKH ZULWH GDWD� WKH ZULWH GDWD FDQ EH GLYLGHG LQWRPXOWL�
SOH IUDPHV�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. 2. 2.

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. 2. 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW RU WKH ILUVW ZRUG RI ZULWH GDWD LVQ·W LQ WKH ILUVW IUDPH�
$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH VSHFLILHG ZULWH
GDWD H[FHHGV WKH GDWD DUHD ERXQGDU\� WKH EHJLQQLQJZRUG LVQ·W VSHFLILHG LQ %&'�
RU WKHZULWH GDWD LVQ·W KH[DGHFLPDO� �$Q HQG FRGH RI $�ZLOO EH UHWXUQHG LQVWHDG RI
�� IRU QRQ�KH[DGHFLPDO ZULWH GDWD LQ PXOWLSOH FRPPDQG IUDPHV��
:LWK +RVW /LQN 8QLWV� DQ HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UH�
WXUQHG LI WKH ZULWH GDWD LVQ·W %&'�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IRUPDW HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR HQWU\ QXPEHU GDWD HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

������� 7& 67$786 :5,7( ïï :*
:ULWHV WKH VWDWXV RI WKH &RPSOHWLRQ )ODJV IRU WLPHUV DQG FRXQWHUV LQ WKH 7& DUHD�
VWDUWLQJ IURP WKH VSHFLILHG WLPHU�FRXQWHU �QXPEHU�� :ULWLQJ LV GRQH QXPEHU E\
QXPEHU� :KHQ D &RPSOHWLRQ )ODJ LV 21� LW LQGLFDWHV WKDW WKH WLPH RU FRXQW LV XS�

&RPPDQG )RUPDW

# : *

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ���

1RGH QR� +HDGHU
FRGH

:ULWH GDWD
�� WLPHU�FRXQWHU�

:ULWH GDWD
�IRU QXPEHU RI 7& WR ZULWH�

%HJLQQLQJ WLPHU�FRXQWHU
����� WR �����

7HUPLQDWRU

21�
2))

5HVSRQVH )RUPDW

# : *[ ��� [ ��� [ ��� [ ��� m §

)&61RGH QR� (QG FRGH+HDGHU
FRGH

7HUPLQDWRU

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. 2. 2. ���

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW RU WKH ILUVW ZRUG RI ZULWH GDWD LVQ·W LQ WKH ILUVW IUDPH�
$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH GLJLWV RI ZULWH
GDWD DUHQ·W � RU �� WKH VSHFLILHG ZULWH GDWD H[FHHGV WKH GDWD DUHD ERXQGDU\� WKH
EHJLQQLQJ ZRUG LVQ·W VSHFLILHG LQ %&'� RU WKH ZULWH GDWD LVQ·W KH[DGHFLPDO� �$Q
HQG FRGH RI $� ZLOO EH UHWXUQHG LQVWHDG RI �� IRU QRQ�KH[DGHFLPDO ZULWH GDWD LQ
PXOWLSOH FRPPDQG IUDPHV��

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IRUPDW HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR HQWU\ QXPEHU GDWD HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

������� '0 $5($ :5,7( ïï :'
:ULWHV GDWD WR WKH '0 DUHD� VWDUWLQJ IURP WKH VSHFLILHG ZRUG� :ULWLQJ LV GRQH
ZRUG E\ ZRUG�

&RPPDQG )RUPDW

# : '

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

1RGH QR� +HDGHU
FRGH

%HJLQQLQJ ZRUG
����� WR �����

:ULWH GDWD �� ZRUG�

:ULWH GDWD
�IRU QXPEHU RI ZRUGV WR ZULWH�

7HUPLQDWRU

5HVSRQVH )RUPDW

# : '[ ��� [ ��� [ ��� [ ��� m §

)&61RGH QR� +HDGHU
FRGH

7HUPLQDWRU(QG FRGH

/LPLWDWLRQV ([FHSW IRU WKH ILUVW ZRUG RI WKH ZULWH GDWD� WKH ZULWH GDWD FDQ EH GLYLGHG LQWRPXOWL�
SOH IUDPHV�
'0 ���� WR '0 ���� GR QRW H[LVW� EXW DQ HUURU ZRQ·W RFFXU LI WKH FRPPDQG DW�
WHPSWV WR ZULWH WR WKHVH ZRUGV� /LNHZLVH� DQ HUURU ZRQ·W RFFXU LI WKH FRPPDQG
DWWHPSWV WR ZULWH WR H[WHQVLRQ '0 ZRUGV �'0 ���� WR '0 ����� ZKLFK KDYHQ·W
EHHQ DOORFDWHG LQ WKH 80 DUHD�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. ��� 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. 2. 2. ���

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW RU WKH ILUVW ZRUG RI ZULWH GDWD LVQ·W LQ WKH ILUVW IUDPH�

$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH VSHFLILHG ZULWH
GDWD H[FHHGV WKH GDWD DUHD ERXQGDU\� WKH EHJLQQLQJZRUG LVQ·W VSHFLILHG LQ %&'�
RU WKHZULWH GDWD LVQ·W KH[DGHFLPDO� �$Q HQG FRGH RI $�ZLOO EH UHWXUQHG LQVWHDG RI
�� IRU QRQ�KH[DGHFLPDO ZULWH GDWD LQ PXOWLSOH FRPPDQG IUDPHV��

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
�� 8VHU PHPRU\ SURWHFWHG
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IRUPDW HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR HQWU\ QXPEHU GDWD HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

������� $5 $5($ :5,7( ïï :-
:ULWHV GDWD WR WKH$5DUHD� VWDUWLQJ IURP WKH VSHFLILHGZRUG�:ULWLQJ LV GRQHZRUG
E\ ZRUG�

&RPPDQG )RUPDW

# : -

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

:ULWH GDWD
�IRU WKH QXPEHU RI ZRUGV WR ZULWH�

:ULWH GDWD �� ZRUG�%HJLQQLQJ ZRUG
����� WR �����

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU

5HVSRQVH )RUPDW

# : -[ ��� [ ��� [ ��� [ ��� m §

)&61RGH QR� (QG FRGH+HDGHU
FRGH

7HUPLQDWRU

/LPLWDWLRQV ([FHSW IRU WKH ILUVW ZRUG RI WKH ZULWH GDWD� WKH ZULWH GDWD FDQ EH GLYLGHG LQWRPXOWL�
SOH IUDPHV�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. 2. 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW RU WKH ILUVW ZRUG RI ZULWH GDWD LVQ·W LQ WKH ILUVW IUDPH�

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH VSHFLILHG ZULWH
GDWD H[FHHGV WKH GDWD DUHD ERXQGDU\� WKH EHJLQQLQJZRUG LVQ·W VSHFLILHG LQ %&'�
RU WKHZULWH GDWD LVQ·W KH[DGHFLPDO� �$Q HQG FRGH RI $�ZLOO EH UHWXUQHG LQVWHDG RI
�� IRU QRQ�KH[DGHFLPDO ZULWH GDWD LQ PXOWLSOH FRPPDQG IUDPHV��

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IRUPDW HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR HQWU\ QXPEHU GDWD HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

������� (0 $5($ :5,7( ïï :(
:ULWHV GDWD WR WKH VSHFLILHG (0DUHD EDQN� VWDUWLQJ IURP WKH VSHFLILHG ZRUG�:ULW�
LQJ LV GRQH ZRUG E\ ZRUG�

&RPPDQG )RUPDW

# : (

)&6

[ ��� [ ��� [ ��� [ ��� m §[ ��� [ ��� [ ��� [ ��� [ ��� [ ���

1RGH QR� +HDGHU
FRGH

%HJLQQLQJ ZRUG
����� WR �����

:ULWH GDWD �� ZRUG�

:ULWH GDWD
�IRU QXPEHU RI ZRUGV WR ZULWH�

7HUPLQDWRU%DQN QR�
�6HH QRWH��

%DQN 1R�

1RWH ,QSXW �� WR �) WR VSHFLI\ EDQN QXPEHU � WR )� ,QSXW WZR VSDFHV WR VSHFLI\ WKH FXU�
UHQW EDQN�

5HVSRQVH )RUPDW

# : ([ ��� [ ��� [ ��� [ ��� m §

)&61RGH QR� +HDGHU
FRGH

7HUPLQDWRU(QG FRGH

/LPLWDWLRQV ([FHSW IRU WKH ILUVW ZRUG RI WKH ZULWH GDWD� WKH ZULWH GDWD FDQ EH GLYLGHG LQWRPXOWL�
SOH IUDPHV�
,I D YDOLG EDQN QXPEHU LV VSHFLILHG EXW WKH 3& LVQ·W HTXLSSHG ZLWK WKDW (0 EDQN�
WKH FRPPDQG ZLOO EH FRPSOHWHG QRUPDOO\ ZLWKRXW ZULWLQJ DQ\ GDWD�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. 2. 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW RU WKH ILUVW ZRUG RI ZULWH GDWD LVQ·W LQ WKH ILUVW IUDPH�

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH VSHFLILHG ZULWH
GDWD H[FHHGV WKH GDWD DUHD ERXQGDU\� WKH EHJLQQLQJZRUG LVQ·W VSHFLILHG LQ %&'�
RU WKHZULWH GDWD LVQ·W KH[DGHFLPDO� �$Q HQG FRGH RI $�ZLOO EH UHWXUQHG LQVWHDG RI
�� IRU QRQ�KH[DGHFLPDO ZULWH GDWD LQ PXOWLSOH FRPPDQG IUDPHV��

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IRUPDW HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR HQWU\ QXPEHU GDWD HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

������� 69 5($' � ïï 5�
6HDUFKHV IRU WKH ILUVW LQVWDQFH RI D 7,0� 7,0+������ &17� &175������ RU
77,0����� LQVWUXFWLRQ ZLWK WKH VSHFLILHG 7& QXPEHU LQ WKH XVHU·V SURJUDP DQG
UHDGV WKH 39� ZKLFK DVVXPHG WR EH VHW DV D FRQVWDQW� 7KH 69 WKDW LV UHDG LV D
��GLJLW GHFLPDO QXPEHU �%&'��

&RPPDQG )RUPDW

# 5 �

)&6

[ ��� [ ��� 23� 23�
m §23� 23� [ ��� [ ��� [ ��� [ ���

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU0QHPRQLF 7& QXPEHU
����� WR �����

8VH DOO IRXU FKDUDFWHUV WR VSHFLI\ WKH WLPHU RU FRXQWHU LQVWUXFWLRQ·V PQHPRQLF�
$GG D VSDFH WR WKH HQG RI D 7,0 RU &17PQHPRQLF WR PDNH LW � FKDUDFWHUV ORQJ�

,QVWUXFWLRQ QDPH 0QHPRQLF 7& QXPEHU
23� 23� 23� 23� UDQJH

7,0(5 7 , 0 �6SDFH� ���� WR ����
+,*+�63((' 7,0(5 7 , 0 +
&2817(5 & 1 7 �6SDFH�
5(9(56,%/( &2817(5 & 1 7 5
727$/,=,1* 7,0(5 7 7 , 0

5HVSRQVH )RUPDW

# 5 �[ ��� [ ��� [ ��� [ ��� m §

)&6

[ ��� [ ��� [ ��� [ ���

69 7HUPLQDWRU1RGH QR� +HDGHU
FRGH

(QG FRGH

/LPLWDWLRQV 7KH VHFRQG ZRUG RI WKH LQVWUXFWLRQ PXVW EH D %&' FRQVWDQW IURP ���� WR �����
,I WKH VDPH LQVWUXFWLRQ LV XVHG PRUH WKDQ RQFH LQ D SURJUDP� WKH 69 RI WKH ILUVW
RQH ZLOO EH UHDG�
7KH FRPPDQG FDQ·W EH H[HFXWHG LI WKH 80 DUHD LV UHDG�SURWHFWHG�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. ���

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�

$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI DQ LQFRUUHFW LQ�
VWUXFWLRQ PQHPRQLF RU 7& QXPEHU LV XVHG�

$Q HQG FRGH RI �� �FRPPDQG QRW VXSSRUWHG� ZLOO EH UHWXUQHG LI WKH VSHFLILHG LQ�
VWUXFWLRQ GRHVQ·W H[LVW LQ WKH SURJUDP�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� &RPPDQG QRW VXSSRUWHG
�� )UDPH OHQJWK HUURU
�� 8VHU PHPRU\ SURWHFWHG

������� 69 5($' � ïï 5�
5HDGV WKH FRQVWDQW 69 RU WKH ZRUG DGGUHVV ZKHUH WKH 69 LV VWRUHG� 7KH 69 WKDW
LV UHDG LV D ��GLJLW GHFLPDO QXPEHU �%&'� ZULWWHQ DV WKH VHFRQG RSHUDQG IRU WKH
7,0� 7,0+������ &17� &175������ RU 77,0����� LQVWUXFWLRQ DW WKH VSHFLILHG
SURJUDP DGGUHVV LQ WKH XVHU·V SURJUDP�

&RPPDQG )RUPDW

[ ��� [ ���# 5 �[ ���[ ��� [ ��� [ ��� [ ��� 23� 23� 23� 23� [ ��� [ ��� [ ��� m §

1RGH QR� 3URJUDP DGGUHVV
�%&'�

0QHPRQLF 7LPHU�FRXQWHU
����� WR �����

7HUPLQDWRU)&6+HDGHU
FRGH

8VH DOO IRXU FKDUDFWHUV WR VSHFLI\ WKH WLPHU RU FRXQWHU LQVWUXFWLRQ·V PQHPRQLF�
$GG D VSDFH WR WKH HQG RI D 7,0 RU &17PQHPRQLF WR PDNH LW � FKDUDFWHUV ORQJ�

,QVWUXFWLRQ QDPH 0QHPRQLF 7& QXPEHU
23� 23� 23� 23� UDQJH

7,0(5 7 , 0 �6SDFH� ���� WR ����
+,*+�63((' 7,0(5 7 , 0 +
&2817(5 & 1 7 �6SDFH�
5(9(56,%/( &2817(5 & 1 7 5
727$/,=,1* 7,0(5 7 7 , 0

5HVSRQVH )RUPDW

[ ���# 5 � 23� 23� 23� 23� [ ���[ ���[ ��� [ ��� [ ��� [ ��� [ ��� §m

1RGH QR� +HDGHU
FRGH

(QG FRGH 2SHUDQG 69 7HUPLQDWRU)&6

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

7KH ´2SHUDQGµ SDUDPHWHU LQGLFDWHV WKH GDWD DUHD ZKHUH WKH 69 LV VWRUHG RU D
FRQVWDQW� 7KH ´69µ SDUDPHWHU LQGLFDWHV WKH ZRUG DGGUHVV RU WKH 69 LWVHOI LI LW LV D
FRQVWDQW�

2SHUDQG &ODVVLILFDWLRQ &RQVWDQW RU
G GG23� 23� 23� 23� ZRUG DGGUHVV

& , 2 �6SDFH� ,5 RU 65 ���� WR ����
/ 5 �6SDFH� �6SDFH� /5 ���� WR ����
+ 5 �6SDFH� �6SDFH� +5 ���� WR ����
$ 5 �6SDFH� �6SDFH� $5 ���� WR ����
' 0 �6SDFH� �6SDFH� '0 ���� WR ����
' 0 m �6SDFH� '0 �LQGLUHFW� ���� WR ����
& 2 1 �6SDFH� &RQVWDQW ���� WR ����
( 0 �6SDFH� �6SDFH� (0 ���� WR ����
( 0 m �6SDFH� (0 �LQGLUHFW� ���� WR ����

/LPLWDWLRQV 7KH FRPPDQG LV YDOLG RQO\ ZKHQ WKH 80 VHWWLQJ LV ODGGHU RQO\�

7KH FRPPDQG FDQ·W EH H[HFXWHG LI WKH 80 DUHD LV UHDG�SURWHFWHG�

3& 6HWWLQJV

3& 0RGH 80 $UHD
581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. ���

([HFXWLRQ &RQGLWLRQV

&RPPDQGV 5HVSRQVHV
6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �DGGUHVV RYHU� ZLOO EH UHWXUQHG LI WKH SURJUDP DGGUHVV LV
DERYH WKH KLJKHVW SURJUDP DGGUHVV EXW OHVV WKDQ ������ ������� LQ WKH
&���+6��

$Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�

$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH SURJUDP DG�
GUHVV LVQ·W VSHFLILHG LQ %&' RU WKH RSHUDQG�69 SDUDPHWHUV DUH LQFRUUHFW�

$Q HQG FRGH RI �� �FRPPDQG QRW VXSSRUWHG� ZLOO EH UHWXUQHG LI WKH VSHFLILHG LQ�
VWUXFWLRQ GRHVQ·W H[LVW LQ WKH SURJUDP�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� $GGUHVV RYHU
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� &RPPDQG QRW VXSSRUWHG
�� )UDPH OHQJWK HUURU
�� 8VHU PHPRU\ SURWHFWHG

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

������� 69 5($' � ïï 5�
5HDGV WKH FRQVWDQW 69 RU WKH ZRUG DGGUHVV ZKHUH WKH 69 LV VWRUHG� 7KH 69 WKDW
LV UHDG LV D ��GLJLW GHFLPDO QXPEHU �%&'� ZULWWHQ LQ WKH VHFRQG ZRUG RI WKH 7,0�
7,0+������ &17� &175������ RU 77,0����� LQVWUXFWLRQ DW WKH VSHFLILHG SURJUDP
DGGUHVV LQ WKH XVHU·V SURJUDP�

&RPPDQG )RUPDW

[ ���23�23�23�23�# 5 � [ ��� [ ���[ ���[ ��� [ ��� [ ��� [ ��� [ ���[ ���[ ��� [ ���

§m

1RGH QR� 3URJUDP
DGGUHVV

0XVW EH ´�µ

0QHPRQLF 7LPHU�FRXQWHU
����� WR �����

7HUPLQDWRU)&6

+HDGHU
FRGH

8VH DOO IRXU FKDUDFWHUV WR VSHFLI\ WKH WLPHU RU FRXQWHU LQVWUXFWLRQ·V PQHPRQLF�
$GG D VSDFH WR WKH HQG RI D 7,0 RU &17PQHPRQLF WR PDNH LW � FKDUDFWHUV ORQJ�

,QVWUXFWLRQ QDPH 0QHPRQLF 7& QXPEHU
23� 23� 23� 23� UDQJH

7,0(5 7 , 0 �6SDFH� ���� WR ����
+,*+�63((' 7,0(5 7 , 0 +
&2817(5 & 1 7 �6SDFH�
5(9(56,%/( &2817(5 & 1 7 5
727$/,=,1* 7,0(5 7 7 , 0

5HVSRQVH )RUPDW

# 5 � 23� 23� 23� 23�[ ��� [ ���[ ���[ ��� [ ��� [ ��� [ ��� [ ��� m §

1RGH QR� +HDGHU
FRGH

(QG FRGH 2SHUDQG 69 7HUPLQDWRU)&6

7KH ´2SHUDQGµ SDUDPHWHU LQGLFDWHV WKH GDWD DUHD ZKHUH WKH 69 LV VWRUHG RU D
FRQVWDQW� 7KH ´69µ SDUDPHWHU LQGLFDWHV WKH ZRUG DGGUHVV RU WKH 69 LWVHOI LI LW LV D
FRQVWDQW�

2SHUDQG &ODVVLILFDWLRQ &RQVWDQW RU
G GG23� 23� 23� 23� ZRUG DGGUHVV

& , 2 �6SDFH� ,5 RU 65 ���� WR ����
/ 5 �6SDFH� �6SDFH� /5 ���� WR ����
+ 5 �6SDFH� �6SDFH� +5 ���� WR ����
$ 5 �6SDFH� �6SDFH� $5 ���� WR ����
' 0 �6SDFH� �6SDFH� '0 ���� WR ����
' 0 m �6SDFH� '0 �LQGLUHFW� ���� WR ����
& 2 1 �6SDFH� &RQVWDQW ���� WR ����
( 0 �6SDFH� �6SDFH� (0 ���� WR ����
( 0 m �6SDFH� (0 �LQGLUHFW� ���� WR ����

/LPLWDWLRQV 7KH FRPPDQG LV YDOLG RQO\ ZKHQ WKH 80 VHWWLQJ LV ODGGHU RQO\�

7KH FRPPDQG FDQ·W EH H[HFXWHG LI WKH 80 DUHD LV UHDG�SURWHFWHG�

65 ��� WKURXJK 65 ��� FDQ·W EH VSHFLILHG�

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. ���

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �DGGUHVV RYHU� ZLOO EH UHWXUQHG LI WKH SURJUDP DGGUHVV LV
DERYH WKH KLJKHVW SURJUDP DGGUHVV EXW OHVV WKDQ ������ ������� LQ WKH
&���+6��

$Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�

$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH SURJUDP DG�
GUHVV H[FHHGV WKH ������ PD[LPXP ������� LQ WKH &���+6�� WKH SURJUDP DG�
GUHVV LVQ·W VSHFLILHG LQ %&'� RU WKH PQHPRQLF�69 RSHUDQGV DUH LQFRUUHFW�

$Q HQG FRGH RI �� �FRPPDQG QRW VXSSRUWHG� ZLOO EH UHWXUQHG LI WKH VSHFLILHG LQ�
VWUXFWLRQ GRHVQ·W H[LVW LQ WKH SURJUDP�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� $GGUHVV RYHU
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� &RPPDQG QRW VXSSRUWHG
�� )UDPH OHQJWK HUURU
�� 8VHU PHPRU\ SURWHFWHG

������� 69 &+$1*( � ïï :�
6HDUFKHV IRU WKH ILUVW LQVWDQFH RI WKH VSHFLILHG 7,0� 7,0+������ &17�
&175������ RU 77,0����� LQVWUXFWLRQ LQ WKH XVHU·V SURJUDP DQG FKDQJHV WKH 69
WR QHZ FRQVWDQW 69 VSHFLILHG LQ WKH VHFRQG ZRUG RI WKH LQVWUXFWLRQ�

&RPPDQG )RUPDW

# : � 23� 23� 23� 23�[ ���[ ��� [ ��� [ ��� [ ���[ ��� §m[ ��� [ ��� [ ���[ ���

1RGH QR� +HDGHU
FRGH

0QHPRQLF 7LPHU�FRXQWHU
����� WR �����

69 ����� WR ����� 7HUPLQDWRU)&6

8VH DOO IRXU FKDUDFWHUV WR VSHFLI\ WKH WLPHU RU FRXQWHU LQVWUXFWLRQ·V PQHPRQLF�
$GG D VSDFH WR WKH HQG RI D 7,0 RU &17PQHPRQLF WR PDNH LW � FKDUDFWHUV ORQJ�

,QVWUXFWLRQ QDPH 0QHPRQLF 7& QXPEHU
23� 23� 23� 23� UDQJH

7,0(5 7 , 0 �6SDFH� ���� WR ����
+,*+�63((' 7,0(5 7 , 0 +
&2817(5 & 1 7 �6SDFH�
5(9(56,%/( &2817(5 & 1 7 5
727$/,=,1* 7,0(5 7 7 , 0

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

5HVSRQVH )RUPDW

# : � [ ���[ ���[ ��� [ ��� §m

1RGH QR� +HDGHU
FRGH

(QG FRGH 7HUPLQDWRU)&6

/LPLWDWLRQV 7KH FRPPDQG FDQ·W EH H[HFXWHG XQOHVV WKH 69 LV %&' IURP ���� WR �����
7KH FRPPDQG FDQ·W EH H[HFXWHG LI WKH 80 DUHD LV ZULWH�SURWHFWHG�
,I WKH VDPH LQVWUXFWLRQ LV XVHG PRUH WKDQ RQFH LQ D SURJUDP� WKH 69 RI WKH ILUVW
RQH ZLOO EH FKDQJHG�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. ��� 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�
$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH69 LVQ·W %&'RU
WKH PQHPRQLF�7& QXPEHU LV LQFRUUHFW�
$Q HQG FRGH RI �� �FRPPDQG QRW VXSSRUWHG� ZLOO EH UHWXUQHG LI WKH VSHFLILHG LQ�
VWUXFWLRQ GRHVQ·W H[LVW LQ WKH SURJUDP�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� &RPPDQG QRW VXSSRUWHG
�� )UDPH OHQJWK HUURU
�� 8VHU PHPRU\ SURWHFWHG

������� 69 &+$1*( � ïï :�
&KDQJHV WKH FRQWHQWV RI WKH VHFRQG ZRUG RI WKH 7,0� 7,0+������ &17�
&175������ RU 77,0����� DW WKH VSHFLILHG SURJUDP DGGUHVV LQ WKH XVHU·V SUR�
JUDP� 7KLV FDQ RQO\ EH GRQH ZLWK D SURJUDP RI OHVV WKDQ ��.�

&RPPDQG )RUPDW

23�23�23�23�# : � [ ���[ ���[ ��� [ ��� [ ��� [ ��� [ ���[ ��� [ ��� [ ���

23�23�23�23� [ ���[ ��� [ ��� [ ��� m §

1RGH QR� 3URJUDP
DGGUHVV

0QHPRQLF 7LPHU�FRXQWHU
����� WR �����

+HDGHU
FRGH

2SHUDQG 69 7HUPLQDWRU)&6

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

8VH DOO IRXU FKDUDFWHUV WR VSHFLI\ WKH WLPHU RU FRXQWHU LQVWUXFWLRQ·V PQHPRQLF�
$GG D VSDFH WR WKH HQG RI D 7,0 RU &17PQHPRQLF WR PDNH LW � FKDUDFWHUV ORQJ�

,QVWUXFWLRQ QDPH 0QHPRQLF 7& QXPEHU
23� 23� 23� 23� UDQJH

7,0(5 7 , 0 �6SDFH� ���� WR ����
+,*+�63((' 7,0(5 7 , 0 +
&2817(5 & 1 7 �6SDFH�
5(9(56,%/( &2817(5 & 1 7 5
727$/,=,1* 7,0(5 7 7 , 0

7KH ´2SHUDQGµ SDUDPHWHU LQGLFDWHV WKH GDWD DUHD ZKHUH WKH 69 LV VWRUHG RU D
FRQVWDQW� 7KH ´69µ SDUDPHWHU LQGLFDWHV WKH ZRUG DGGUHVV RU WKH 69 LWVHOI LI LW LV D
FRQVWDQW�

2SHUDQG &ODVVLILFDWLRQ &RQVWDQW RU
G GG23� 23� 23� 23� ZRUG DGGUHVV

& , 2 �6SDFH� ,5 RU 65 ���� WR ����
/ 5 �6SDFH� �6SDFH� /5 ���� WR ����
+ 5 �6SDFH� �6SDFH� +5 ���� WR ����
$ 5 �6SDFH� �6SDFH� $5 ���� WR ����
' 0 �6SDFH� �6SDFH� '0 ���� WR ����
' 0 m �6SDFH� '0 �LQGLUHFW� ���� WR ����
& 2 1 �6SDFH� &RQVWDQW ���� WR ����
( 0 �6SDFH� �6SDFH� (0 ���� WR ����
( 0 m �6SDFH� (0 �LQGLUHFW� ���� WR ����

5HVSRQVH )RUPDW

# : � [ ���[ ���[ ��� [ ��� m §

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6(QG FRGH

/LPLWDWLRQV 7KH FRPPDQG LV YDOLG RQO\ ZKHQ WKH 80 VHWWLQJ LV ODGGHU RQO\�
65 ��� WKURXJK 65 ��� FDQ·W EH VSHFLILHG�
7KH FRPPDQG FDQ·W EH H[HFXWHG LI WKH 80 DUHD LV ZULWH�SURWHFWHG�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. ��� 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�
$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH SURJUDP DG�
GUHVV LVQ·W %&'� WKH SURJUDPDGGUHVV H[FHHGV WKHPD[LPXPDGGUHVV LQ WKH SUR�
JUDP� WKH PQHPRQLF�7& QXPEHU LV LQFRUUHFW� RU WKH 69 LV LQFRUUHFW�
$Q HQG FRGH RI �� �FRPPDQG QRW VXSSRUWHG� ZLOO EH UHWXUQHG LI WKH VSHFLILHG LQ�
VWUXFWLRQ GRHVQ·W H[LVW LQ WKH SURJUDP�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

(QG FRGH &RQWHQWV
�� $GGUHVV RYHU
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� &RPPDQG QRW VXSSRUWHG
�� )UDPH OHQJWK HUURU
�� 8VHU PHPRU\ SURWHFWHG

������� 69 &+$1*( � ïï :�
&KDQJHV WKH FRQWHQWV RI WKH VHFRQG ZRUG RI WKH 7,0� 7,0+������ &17�
&175������ RU 77,0����� DW WKH VSHFLILHG SURJUDP DGGUHVV LQ WKH XVHU·V SUR�
JUDP�

&RPPDQG )RUPDW

# : �

23�23�23�23�

[ ���[ ���[ ��� [ ��� [ ��� [ ���

[ ���[ ��� [ ��� [ ���

[ ��� [ ��� 23�23�23�23� [ ���[ ��� [ ��� [ ���

m §

1RGH QR� 3URJUDP
DGGUHVV

0XVW EH ´�µ

0QHPRQLF 7LPHU�FRXQWHU
����� WR �����

7HUPLQDWRU)&6

+HDGHU
FRGH

2SHUDQG 69

8VH DOO IRXU FKDUDFWHUV WR VSHFLI\ WKH WLPHU RU FRXQWHU LQVWUXFWLRQ·V PQHPRQLF�
$GG D VSDFH WR WKH HQG RI D 7,0 RU &17PQHPRQLF WR PDNH LW � FKDUDFWHUV ORQJ�

,QVWUXFWLRQ QDPH 0QHPRQLF 7& QXPEHU
23� 23� 23� 23� UDQJH

7,0(5 7 , 0 �6SDFH� ���� WR ����
+,*+�63((' 7,0(5 7 , 0 +
&2817(5 & 1 7 �6SDFH�
5(9(56,%/( &2817(5 & 1 7 5
727$/,=,1* 7,0(5 7 7 , 0

7KH ´2SHUDQGµ SDUDPHWHU LQGLFDWHV WKH GDWD DUHD ZKHUH WKH 69 LV VWRUHG RU D
FRQVWDQW� 7KH ´69µ SDUDPHWHU LQGLFDWHV WKH ZRUG DGGUHVV RU WKH 69 LWVHOI LI LW LV D
FRQVWDQW�

2SHUDQG &ODVVLILFDWLRQ &RQVWDQW RU
G GG23� 23� 23� 23� ZRUG DGGUHVV

& , 2 �6SDFH� ,5 RU 65 ���� WR ����
/ 5 �6SDFH� �6SDFH� /5 ���� WR ����
+ 5 �6SDFH� �6SDFH� +5 ���� WR ����
$ 5 �6SDFH� �6SDFH� $5 ���� WR ����
' 0 �6SDFH� �6SDFH� '0 ���� WR ����
' 0 m �6SDFH� '0 �LQGLUHFW� ���� WR ����
& 2 1 �6SDFH� &RQVWDQW ���� WR ����
( 0 �6SDFH� �6SDFH� (0 ���� WR ����
( 0 m �6SDFH� (0 �LQGLUHFW� ���� WR ����

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

5HVSRQVH )RUPDW

# : � [ ���[ ���[ ��� [ ��� m §

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6(QG FRGH

/LPLWDWLRQV 7KH FRPPDQG LV YDOLG RQO\ ZKHQ WKH 80 VHWWLQJ LV ODGGHU RQO\�
65 ��� WKURXJK 65 ��� FDQ·W EH VSHFLILHG�
7KH FRPPDQG FDQ·W EH H[HFXWHG LI WKH 80 DUHD LV ZULWH�SURWHFWHG�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. ��� 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�
$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH SURJUDP DG�
GUHVV LVQ·W %&'� WKH SURJUDPDGGUHVV H[FHHGV WKHPD[LPXPDGGUHVV LQ WKH SUR�
JUDP� WKH PQHPRQLF�7& QXPEHU LV LQFRUUHFW� RU WKH 69 LV LQFRUUHFW�
$Q HQG FRGH RI �� �FRPPDQG QRW VXSSRUWHG� ZLOO EH UHWXUQHG LI WKH VSHFLILHG LQ�
VWUXFWLRQ GRHVQ·W H[LVW LQ WKH SURJUDP�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� $GGUHVV RYHU
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� &RPPDQG QRW VXSSRUWHG
�� )UDPH OHQJWK HUURU
�� 8VHU PHPRU\ SURWHFWHG

������� 67$786 5($' ïï 06
5HDGV WKH 3& RSHUDWLQJ FRQGLWLRQV�

&RPPDQG )RUPDW

# 0 6[ ���[ ��� m §

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6

5HVSRQVH )RUPDW

# 0 6 [ ���[ ���[ ��� [ ��� [ ��� [ ��� [ ���[ ��� m §

1RGH QR� +HDGHU
FRGH

6WDWXV GDWD(QG FRGH 7HUPLQDWRU)&60HVVDJH

�� FKDUDFWHUV

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

´6WDWXV GDWDµ FRQVLVWV RI IRXU GLJLWV �WZR E\WHV� KH[DGHFLPDO� 7KH OHIWPRVW E\WH
LQGLFDWHV &38 8QLW RSHUDWLRQ PRGH� DQG WKH ULJKWPRVW E\WH LQGLFDWHV WKH VL]H RI
WKH SURJUDP DUHD�

�� �� �� �� �� �� � �

� �

� �

� �

� �

� �

[ ��� [ ���

7KLV DUHD LV GLIIHUHQW
IURP WKDW RI
67$786 :5,7(�

%LW

%LW

�� )$/6 JHQHUDWHG

�� )DWDO HUURU JHQHUDWHG

2SHUDWLRQ PRGH

352*5$0PRGH

581 PRGH

021,725PRGH

�� :DLWLQJ IRU 5HPRWH ,�2
SRZHU DSSOLFDWLRQ

�� )RUFHG6HW�5HVHW LQ HIIHFW

� � � � � � � �

� � � �

[ ��� [ ���

� �

� �

�

�

%LW

%LW

1RQH

3URJUDP DUHD ZULWH HQDEOH
�� 'LVDEOHG �',3 VZLWFK SLQ � LV 21�
�� (QDEOHG �',3 VZLWFK SLQ � LV 2))�3URJUDP DUHD

� � � � .E\WHV

� � � ��.E\WHV

� � � ��.E\WHV

� � � ��.E\WHV

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� )UDPH OHQJWK HUURU

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

������� 67$786 :5,7( ïï 6&
&KDQJHV WKH 3& RSHUDWLQJ PRGH�

&RPPDQG )RUPDW

# 6 &[ ���[ ��� [ ��� [ ��� §m

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&60RGH GDWD

5HVSRQVH )RUPDW

# 6 &[ ���[ ��� [ ��� [ ��� m §

7HUPLQDWRU)&61RGH QR� +HDGHU
FRGH

(QG FRGH

´0RGH GDWDµ FRQVLVWV RI WZR GLJLWV �RQH E\WH� KH[DGHFLPDO� :LWK WKH OHIWPRVW WZR
ELWV� VSHFLI\ WKH 3& RSHUDWLQJ PRGH� 6HW DOO RI WKH UHPDLQLQJ ELWV WR ´��µ

581 PRGH

� � � � � � � �

� � � � � �

� �

� �

� �

� �

[ ���

352*5$0PRGH

021,725 PRGH

%LW

%LW 2SHUDWLRQ PRGH

7KLV DUHD LV GLIIHUHQW
IURP WKDW RI 67$786
5($'�

[ ���

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
�� 1RW H[HFXWDEOH

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

������� (5525 5($' ïï 0)
5HDGV DQG FOHDUV HUURUV LQ WKH 3&� $OVR FKHFNV ZKHWKHU SUHYLRXV HUURUV KDYH
EHHQ FOHDUHG�

&RPPDQG )RUPDW

# 0 )[ ���[ ��� [ ��� [ ��� m §

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6(UURU FOHDU

)RU WKH ´HUURU FOHDUµ SDUDPHWHU� VSHFLI\ �� WR FOHDU HUURUV DQG �� WR QRW FOHDU HU�
URUV �%&'�� )DWDO HUURUV FDQ EH FOHDUHG RQO\ ZKHQ WKH 3& LV LQ 352*5$0
PRGH�

5HVSRQVH )RUPDW

# 0 )[ ���[ ��� [ ��� [ ��� [ ��� [ ��� [ ��� [ ��� [ ��� [ ��� [ ��� [ ��� §m

1RGH QR� +HDGHU
FRGH

(QG FRGH (UURU LQIRUPDWLRQ
��VW ZRUG�

7HUPLQDWRU)&6(UURU LQIRUPDWLRQ
��QG ZRUG�

�� �� �� �� �� �� � �

� �

[ ��� [ ���

� � � �

[ ���

� � � �

[ ���

21� %DWWHU\ HUURU �(UURU FRGH )��

21� 6SHFLDO ,�2 8QLW HUURU

21� 6\VWHP HUURU �)$/�

21� 0HPRU\ HUURU �(UURU FRGH )��

21� ,�2 EXV HUURU �(UURU FRGH &��

21� 3& OLQN HUURU

21� +RVW /LQN 8QLW WUDQVPLVVLRQ HUURU

21� 1R HQG LQVWUXFWLRQ HUURU �)$/6�

21� 6\VWHP HUURU �)$/6�

%LW

�VW ZRUG

� � �� &38 5DFN
� � �� ([SDQVLRQ ,�2 5DFN �
� � �� ([SDQVLRQ ,�2 5DFN �
� � �� ([SDQVLRQ ,�2 5DFN �

�'DWD IURP ,�2 EXV�
� �� *URXS � �GDWD EXV IDLOXUH�

�� �� �� �� �� �� � �

� � �

[ ��� [ ���

� � � �

[ ���

� � � �

[ ���

)$/� )$/6 1R� �% &'�� WR ���

21� ,�2 YHULI\ HUURU �(UURU FRGH )��

21� &\FOH WLPH RYHUUXQ �(UURU FRGH )��

21� ,�2 8QLW RYHUIORZ �(UURU FRGH (��

21� ,�2 VHWWLQJ HUURU �(UURU FRGH (��

21� 5HPRWH ,�2 HUURU �(UURU FRGHV %� WR %��

%LW

�QG ZRUG

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

/LPLWDWLRQV :KHQ HUURUV DUH EHLQJ FOHDUHG �HUURU FOHDU  ���� WKH HUURUV DUH UHDG DIWHU WKH
HUURU FOHDU IXQFWLRQ LV H[HFXWHG�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�
$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH HUURU FOHDU
SDUDPHWHU LVQ·W VHW WR �� RU ���

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU

������� )25&(' 6(7 ïï .6
)RUFH VHWV DQ ,5� 65� /5�+5� RU $5ELW RU WKH&RPSOHWLRQ )ODJ RI D WLPHU RU FRXQ�
WHU� 2QFH D ELW KDV EHHQ IRUFHG VHW RU UHVHW� WKDW VWDWXV ZLOO EH UHWDLQHG XQWLO
)25&(' 6(7�5(6(7 &$1&(/ �.&� LV WUDQVPLWWHG�

&RPPDQG )RUPDW

# . 6[ ���[ ��� [ ��� [ ��� [ ��� [ ��� [ ��� [ ��� §m23� 23� 23� 23�

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&62SHUDQG :RUG
DGGUHVV

%LW

)RU GDWD DUHDV ,5� 65� /5� +5� DQG $5� WKH ´2SHUDQGµ SDUDPHWHU LQGLFDWHV WKH
GDWD DUHD ZKHUH WKH ELW ZLOO EH IRUFH�VHW DQG WKH ´:RUG DGGUHVVµ SDUDPHWHU LQGL�
FDWHV WKH ZRUG DGGUHVV�
)RU WKH 7& DUHD� ´2SHUDQGµ SDUDPHWHU LQGLFDWHV WKH PQHPRQLF RI WKH WLPHU RU
FRXQWHU LQVWUXFWLRQ DQG WKH ´:RUG DGGUHVVµ SDUDPHWHU LQGLFDWHV WKH 7& QXPEHU�

'DWD DUHD�
L L

2SHUDQG :RUG
GG

%LW�
LQVWUXFWLRQ 23� 23� 23� 23� DGGUHVV

,5 RU 65 & , 2 �6SDFH� ���� WR ���� �� WR ��
/5 / 5 �6SDFH� �6SDFH� ���� WR ����
+5 + 5 �6SDFH� �6SDFH� ���� WR ����
$5 $ 5 �6SDFH� �6SDFH� ���� WR ����
7,0(5 7 , 0 �6SDFH� ���� WR ���� $OZD\V
+,*+�63((' 7,0(5 7 , 0 +

\
��

&2817(5 & 1 7 �6SDFH�
5(9(56� &2817(5 & 1 7 5
727$/,=,1* 7,0(5 7 7 , 0

75$16,7,21 )/$*6 7 1 �6SDFH� �6SDFH� ���� WR ����

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

5HVSRQVH )RUPDW

# . 6[ ���[ ��� [ ��� [ ��� §m

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6(QG FRGH

/LPLWDWLRQV %LWV LQ 65 ��� WKURXJK 65 ��� FDQ·W EH VSHFLILHG�

3& 6HWWLQJV

3& 0RGH 80 $UHD
581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV

&RPPDQGV 5HVSRQVHV
6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�

$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH RSHUDQG� ZRUG
DGGUHVV� RU ELW SDUDPHWHU VHWWLQJ LV LQFRUUHFW�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU

������� )25&(' 5(6(7 ïï .5
)RUFH UHVHWV DQ ,5� 65� /5� +5� RU $5 ELW RU WKH &RPSOHWLRQ )ODJ RI D WLPHU RU
FRXQWHU� 2QFH D ELW KDV EHHQ IRUFHG VHW RU UHVHW� WKDW VWDWXV ZLOO EH UHWDLQHG XQWLO
)25&(' 6(7�5(6(7 &$1&(/ �.&� LV WUDQVPLWWHG�

&RPPDQG )RUPDW

# . 5[ ���[ ��� [ ��� [ ��� [ ��� [ ��� [ ��� [ ��� §m23� 23� 23� 23�

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&62SHUDQG :RUG
DGGUHVV

%LW

)RU GDWD DUHDV ,5� 65� /5� +5� DQG $5� WKH ´2SHUDQGµ SDUDPHWHU LQGLFDWHV WKH
GDWD DUHD ZKHUH WKH ELW ZLOO EH IRUFH�VHW DQG WKH ´:RUG DGGUHVVµ SDUDPHWHU LQGL�
FDWHV WKH ZRUG DGGUHVV�

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

)RU WKH 7& DUHD� ´2SHUDQGµ SDUDPHWHU LQGLFDWHV WKH PQHPRQLF RI WKH WLPHU RU
FRXQWHU LQVWUXFWLRQ DQG WKH ´:RUG DGGUHVVµ SDUDPHWHU LQGLFDWHV WKH 7& QXPEHU�

'DWD DUHD�
L L

2SHUDQG :RUG
GG

%LW�
LQVWUXFWLRQ 23� 23� 23� 23� DGGUHVV

,5 RU 65 & , 2 �6SDFH� ���� WR ���� �� WR ��
/5 / 5 �6SDFH� �6SDFH� ���� WR ����
+5 + 5 �6SDFH� �6SDFH� ���� WR ����
$5 $ 5 �6SDFH� �6SDFH� ���� WR ����
7,0(5 7 , 0 �6SDFH� ���� WR ���� $OZD\V
+,*+�63((' 7,0(5 7 , 0 +

\
��

&2817(5 & 1 7 �6SDFH�
5(9(56� &2817(5 & 1 7 5
727$/,=,1* 7,0(5 7 7 , 0

75$16,7,21 )/$*6 7 1 �6SDFH� �6SDFH� ���� WR ����

5HVSRQVH )RUPDW

# . 5[ ���[ ��� [ ��� [ ��� §m

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6(QG FRGH

/LPLWDWLRQV %LWV LQ 65 ��� WKURXJK 65 ��� FDQ·W EH VSHFLILHG�

3& 6HWWLQJV

3& 0RGH 80 $UHD
581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV

&RPPDQGV 5HVSRQVHV
6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�

$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH RSHUDQG� ZRUG
DGGUHVV� RU ELW SDUDPHWHU VHWWLQJ LV LQFRUUHFW�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

������� 08/7,3/( )25&(' 6(7�5(6(7 ïï ).
)RUFH VHWV� IRUFH UHVHWV� RU FDQFHOV WKH IRUFHG VWDWXV RI WKH ELWV LQ RQHZRUG LQ WKH
,5� 65� /5� +5� RU $5� RU D WLPHU�FRXQWHU &RPSOHWLRQ )ODJ�

&RPPDQG )RUPDW

m

# ) .[ ���[ ��� [ ��� [ ��� [ ��� [ ���23� 23� 23� 23�

§

�� �� �� �� �� �� � �

1RGH QR� +HDGHU
FRGH

2SHUDQG :RUG
DGGUHVV

)RUFHG VHW�UHVHW�FDQFHO GDWD

%LW
7HUPLQDWRU)&6

)RU GDWD DUHDV ,5� 65� /5� +5� DQG $5� WKH ´2SHUDQGµ SDUDPHWHU LQGLFDWHV WKH
GDWD DUHD ZKHUH WKH ELW ZLOO EH IRUFH�VHW DQG WKH ´:RUG DGGUHVVµ SDUDPHWHU LQGL�
FDWHV WKH ZRUG DGGUHVV�
)RU WKH 7& DUHD� ´2SHUDQGµ SDUDPHWHU LQGLFDWHV WKH PQHPRQLF RI WKH WLPHU RU
FRXQWHU LQVWUXFWLRQ DQG WKH ´:RUG DGGUHVVµ SDUDPHWHU LQGLFDWHV WKH 7& QXPEHU�

'DWD DUHD�
L L

2SHUDQG :RUG
GG

%LW�
LQVWUXFWLRQ 23� 23� 23� 23� DGGUHVV

,5 RU 65 & , 2 �6SDFH� ���� WR ���� �� WR ��
/5 / 5 �6SDFH� �6SDFH� ���� WR ����
+5 + 5 �6SDFH� �6SDFH� ���� WR ����
$5 $ 5 �6SDFH� �6SDFH� ���� WR ����
7,0(5 7 , 0 �6SDFH� ���� WR ���� $OZD\V
+,*+�63((' 7,0(5 7 , 0 +

\
��

&2817(5 & 1 7 �6SDFH�
5(9(56� &2817(5 & 1 7 5
727$/,=,1* 7,0(5 7 7 , 0

75$16,7,21 )/$*6 7 1 �6SDFH� �6SDFH� ���� WR ����

7KH �� E\WHV RI IRUFHG VHW�UHVHW�FDQFHO GDWD VSHFLILHVZKDW RSHUDWLRQZLOO EH SHU�
IRUPHG RQ WKH VSHFLILHG GDWD DUHD ZRUG RU &RPSOHWLRQ )ODJ� ,I D WLPHU RU FRXQWHU
LV VSHFLILHG� WKH VWDWXV RI WKH &RPSOHWLRQ )ODJ LV IRUFH�VHW RU IRUFH�UHVHW XVLQJ
WKH VHWWLQJ IRU ELW ��� DQG WKH VHWWLQJV IRU ELWV �� WKURXJK �� ZLOO EH LJQRUHG� 2QO\
IRUFH�VHWWLQJ DQG IRUFH�UHVHWWLQJ DUH SRVVLEOH IRU WLPHUV�FRXQWHUV�

)RUFHG VHW�UHVHW�FDQFHO GDWD 2SHUDWLRQ
���� %LW VWDWXV QRW FKDQJHG
���� 5HVHW WR ��
���� 6HW WR ��
���� )RUFHG�UHVHW
���� )RUFHG�VHW
���� &DQFHO IRUFHG VHW�UHVHW VWDWXV

5HVSRQVH )RUPDW

# ) .[ ���[ ��� [ ��� [ ��� §m

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6(QG FRGH

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

/LPLWDWLRQV %LWV LQ 65 ��� WKURXJK 65 ��� FDQ·W EH VSHFLILHG�
2QO\ �� WLPHUV�FRXQWHUV RU �� 7UDQVLWLRQ )ODJV FDQ EH VHW�UHVHW�
7KH 80 VHWWLQJV DUH QRW FKHFNHG ZKHQ 7UDQVLWLRQ )ODJV DUH VSHFLILHG� L�H�� DV
ORQJ DV WKH 7UDQVLWLRQ )ODJ DGGUHVV GRHV QRW H[FHHG ����� WKH FRPPDQG ZLOO EH
H[HFXWHG QRUPDOO\ HYHQ LI WKH VSHFLILHG )ODJ GRHV QRW DFWXDOO\ H[LVW LQ WKH UHPRWH
3&�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW� �7KH IRUFHG VHW�UHVHW�FDQFHO GDWD LV �� E\WHV ORQJ��

1RWH :LWK +RVW /LQN 8QLWV� DQ HUURU FRGH RI �� �IRUPDW HUURU� ZRQ·W EH UHWXUQHG LI GDWD
LV VSHFLILHG IRU ELW �� IRU D WLPHU�FRXQWHU RU 7UDQVLWLRQ )ODJ� �7KH IRUFHG VHW�UHVHW�
FDQFHO GDWD FDQ EH RQH E\WH ORQJ RU �� E\WHV ORQJ��

$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH RSHUDQG� ZRUG
DGGUHVV� RU ELW SDUDPHWHU VHWWLQJ LV LQFRUUHFW� $Q HQG FRGH RI �� ZLOO DOVR EH UH�
WXUQHG LI WKH D GDWD VSHFLILFDWLRQ RI � RU � LV XVHG IRU D WLPHU RU FRXQWHU &RPSOH�
WLRQ )ODJ RU IRU D 7UDQVLWLRQ )ODJ�
$Q HUURU FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI >�&� �'@ LV VSHFL�
ILHG IRU WKH IRUFHG GDWD ZKHQ VHW WR 7&�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU

������� )25&(' 6(7�5(6(7 &$1&(/ ïï .&
&DQFHOV DOO IRUFHG VHW DQG IRUFHG UHVHW ELWV �LQFOXGLQJ WKRVH VHW E\ )25&('
6(7� )25&(' 5(6(7� DQG 08/7,3/( )25&(' 6(7�5(6(7�� ,I PXOWLSOH ELWV
DUH VHW� WKH IRUFHG VWDWXV ZLOO EH FDQFHOOHG IRU DOO RI WKHP�

&RPPDQG )RUPDW

# . &[ ���[ ��� §m

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6

5HVSRQVH )RUPDW

# . &[ ���[ ��� [ ��� [ ��� §m

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6(QG FRGH

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� )UDPH OHQJWK HUURU

������� 3& 02'(/ 5($' ïï 00
5HDGV WKHPRGHO W\SH RI WKH3&� 7KH FRGHV UHWXUQHG IRU WKLV FRPPDQGDUH GLIIHU�
HQW IURP WKH 17 /LQN FRGHV�

&RPPDQG )RUPDW

# 0 0[ ���[ ��� §m

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6

5HVSRQVH )RUPDW

# 0 0[ ���[ ��� [ ��� [ ��� §m[ ��� [ ���

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6(QG FRGH 0RGHO
FRGH

´0RGHO FRGHµ LQGLFDWHV WKH 3& PRGHO LQ WZR GLJLWV KH[DGHFLPDO�

0RGHO FRGH 0RGHO
�� &���
�� &���
�� &���
�( &����
�� &����+
�� &����+�&40�
�� &��+�&��+�&��+� &���+� &���+6� &���+;�+*�+(
�� &9���
�� &9����
�� &9����
�� &90��&38���(
�� &90��&38���(
�� &90��&38���(

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� )UDPH OHQJWK HUURU

������� 7(67ïï 76
5HWXUQV� XQDOWHUHG� RQH EORFN RI GDWD WUDQVPLWWHG IURP WKH KRVW FRPSXWHU�

&RPPDQG )RUPDW 6SHFLI\ DQ\ FKDUDFWHUV RWKHU WKDQ WKH FDUULDJH UHWXUQ �&+5�������

# 7 6[ ���[ ��� m §

1RGH QR� +HDGHU
FRGH

&KDUDFWHUV

��� FKDUDFWHUV PD[�

7HUPLQDWRU)&6

5HVSRQVH )RUPDW 7KH VDPH FKDUDFWHUV VSHFLILHG LQ WKH FRPPDQG ZLOO EH UHWXUQHG XQDOWHUHG LI WKH
WHVW LV VXFFHVVIXO�

# 7 6[ ���[ ��� m §

1RGH QR� +HDGHU
FRGH

&KDUDFWHUV

��� FKDUDFWHUV PD[�

7HUPLQDWRU)&6

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI D WHUPLQDWRU LVQ·W UHFHLYHG LQ
WKH ILUVW IUDPH�

(QG FRGH &RQWHQWV
�� )&6 HUURU
�� )RUPDW HUURU
�� )UDPH OHQJWK HUURU

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

������� 352*5$0 5($' ïï 53
5HDGV WKH FRQWHQWV RI WKH 3& XVHU·V SURJUDP DUHD LQ PDFKLQH ODQJXDJH �REMHFW
FRGH�� 7KH FRQWHQWV DUH UHDG DV D EORFN� IURP WKH EHJLQQLQJ WR WKH HQG�

&RPPDQG )RUPDW

# 5 3[ ���[ ��� §m

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6

5HVSRQVH )RUPDW

# 5 3[ ���[ ��� [ ��� [ ��� §m

1RGH QR� +HDGHU
FRGH

(QG FRGH � E\WH

3URJUDP �IRU HQWLUH 80 DUHD�

7HUPLQDWRU)&6

/LPLWDWLRQV 7KH FRPPDQG LV YDOLG RQO\ ZKHQ WKH 80 VHWWLQJ LV ODGGHU RQO\�

7KH FRPPDQG FDQ·W EH H[HFXWHG LI WKH 80 DUHD LV UHDG�SURWHFWHG�

'DWD LV UHDG IURP WKH EHJLQQLQJ RI WKH ODGGHU DUHD WR WKH PD[LPXP OLPLW RI WKH
SURJUDPDUHD� �)RU H[DPSOH� �$��&� WKURXJK �$�)%)ZKHQ WKH 80VL]H LV ��.
ZRUGV DQG QRQH RI WKH 80 DUHD LV DOORFDWHG WR H[SDQVLRQ '0 RU ,�2 FRPPHQWV��
7KH EHJLQQLQJ UHDG DGGUHVV DQG WKH OHQJWK RI WKH UHVSRQVH GHSHQG RQ WKH 80
DUHD VHWWLQJV �VXFK DV WKH DPRXQW RI PHPRU\ DOORFDWHG WR H[SDQVLRQ '0��

7KH UHVSRQVH·V ILUVW IUDPH FDQ FRQWDLQ XS WR �� ZRUGV RI SURJUDPGDWD� 7KH VHF�
RQG DQG ODWHU IUDPHV FDQ FRQWDLQ XS WR �� ZRUGV HDFK�

7KH ,1,7,$/,=( DQG $%257 FRPPDQGV FDQ EH VHQW LQVWHDG RI WKH GHOLPLWHU IRU
PXOWLSOH UHVSRQVHV IRU WKLV FRPPDQG� ,I RWKHU FRPPDQGV DUH VHQW� WKH\ ZLOO EH
WUHDWHG WKH VDPH DV GHOLPLWHUV�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. ���

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. 2.

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� )UDPH OHQJWK HUURU
�� 8VHU PHPRU\ SURWHFWHG
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

������� 352*5$0 :5,7( ïï :3
:ULWHV WR WKH 3& XVHU·V SURJUDP DUHD WKH PDFKLQH ODQJXDJH �REMHFW FRGH� SUR�
JUDP WUDQVPLWWHG IURP WKH KRVW FRPSXWHU� 7KH FRQWHQWV DUH ZULWWHQ DV D EORFN�
IURP WKH EHJLQQLQJ�

&RPPDQG )RUPDW

# : 3[ ���[ ��� [ ��� [ ��� §m

1RGH QR� +HDGHU
FRGH

� E\WH

3URJUDP �8S WR PD[LPXP PHPRU\ VL]H�

7HUPLQDWRU)&6

5HVSRQVH )RUPDW

# : 3[ ���[ ��� [ ��� [ ��� §m

1RGH QR� +HDGHU
FRGH

(QG FRGH 7HUPLQDWRU)&6

/LPLWDWLRQV 7KH FRPPDQG LV YDOLG RQO\ ZKHQ WKH 80 VHWWLQJ LV ODGGHU RQO\�
7KH FRPPDQG FDQ·W EH H[HFXWHG LI WKH 80 DUHD LV ZULWH�SURWHFWHG�
'DWD LV ZULWWHQ IURP WKH EHJLQQLQJ RI WKH ODGGHU DUHD WR WKH PD[LPXP OLPLW RI WKH
SURJUDP DUHD� +HUH DUH WZR H[DPSOHV�

�� �� ���� �� �$��&� WKURXJK �$�)%) ZKHQ WKH 80 VL]H LV ��. ZRUGV DQG QRQH RI WKH
80 DUHD LV DOORFDWHG WR H[SDQVLRQ '0 RU ,�2 FRPPHQWV�

�� �$��(� WKURXJK �$�)%) ZKHQ WKH 80 VL]H LV ��. ZRUGV� ���� ZRUGV DUH
DOORFDWHG WR WKH H[SDQVLRQ '0� DQG QRQH LV DOORFDWHG WR ,�2 FRPPHQWV�

7KH EHJLQQLQJ ZULWH DGGUHVV DQG PD[LPXP VL]H RI WKH SURJUDP GHSHQG RQ WKH
80 DUHD VHWWLQJV �VXFK DV WKH DPRXQW RI PHPRU\ DOORFDWHG WR H[SDQVLRQ '0��
$Q HUURU ZRQ·W RFFXU LI WKH FRPPDQG DWWHPSWV WR ZULWH SURJUDP GDWD EH\RQG WKH
PD[LPXP VL]H RI WKH SURJUDP DUHD�
7KH SURJUDP GDWD FDQ EH GLYLGHG LQWR PXOWLSOH IUDPHV�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� ��� 2. ��� 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. 2. 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW �WKH WRWDO VL]H RI WKH SURJUDP LV DQ RGG QXPEHU RI E\WHV� RU WKH ILUVW
IUDPH FRQWDLQV QR SURJUDP GDWD�
$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH VSHFLILHG ZULWH
GDWD LVQ·W KH[DGHFLPDO�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� 1RW H[HFXWDEOH LQ 021,725 PRGH
�� )&6 HUURU

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

(QG FRGH &RQWHQWV
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
�� 1RW H[HFXWDEOH
�� 8VHU PHPRU\ SURWHFWHG
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IRUPDW HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR HQWU\ QXPEHU GDWD HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

������� ,�2 7$%/( *(1(5$7( ïï 0,
&RUUHFWV WKH UHJLVWHUHG ,�2 WDEOH WR PDWFK WKH DFWXDO ,�2 WDEOH�

&RPPDQG )RUPDW

# 0 ,[ ���[ ��� §m

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6

5HVSRQVH )RUPDW

# 0 ,[ ���[ ��� [ ��� [ ��� §m

1RGH QR� +HDGHU
FRGH

(QG FRGH 7HUPLQDWRU)&6

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
��� ��� 2. ��� 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� 1RW H[HFXWDEOH LQ 581 PRGH
�� 1RW H[HFXWDEOH LQ 021,725 PRGH
�� 80 ZULWH�SURWHFWHG
�� )&6 HUURU
�� )RUPDW HUURU
�� )UDPH OHQJWK HUURU
�� &RXOGQ·W FUHDWH ,�2 WDEOH

1RWH 7KH ZULWH�SURWHFWHG HUURU FRGH IRU WKLV FRPPDQG LV GLIIHUHQW IURP WKH RWKHU FRP�
PDQGV�

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

������� &203281' &200$1' ïï 4405
5HJLVWHUV DW WKH 3& DOO RI WKH ELWV� ZRUGV� DQG WLPHUV�FRXQWHUV WKDW DUH WR EH UHDG�
DQG UHDGV WKH VWDWXV RI DOO RI WKHP DV D EDWFK� 7KH UHJLVWHUHG LQIRUPDWLRQ LV UH�
WDLQHG LQ WKH 3& XQWLO LW LV RYHUZULWWHQ E\ WKH &203281' &200$1' RU WKH
3&·V SRZHU LV WXUQHG RII�

&RPPDQG )RUPDW

# 4 4[ ���[ ��� [ ��� [ ��� [ ��� [ ���23� 23� 23� 23�0 23� 23�

[ ��� [ ��� [ ��� [ ���23� 23� 23� 23� 23� 23� §m

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6

6XE�KHDGHU
FRGH

5HDG DUHD 5HDG ZRUG DGGUHVV 'DWD
IRUPDW

'DWD EUHDN

6LQJOH UHDG LQIRUPDWLRQ

7RWDO UHDG LQIRUPDWLRQ ���� PD[��

6LQJOH UHDG LQIRUPDWLRQ

7RWDO UHDG LQIRUPDWLRQ ���� PD[��

5HDG DUHD 5HDG ZRUG DGGUHVV 'DWD
IRUPDW

'DWD EUHDN

5 �

�

7KH ´5HDG DUHDµ LQGLFDWHV WKH GDWD DUHD� WKH ´5HDG ZRUG DGGUHVVµ LQGLFDWHV WKH
ZRUG DGGUHVV� DQG WKH ´'DWD IRUPDWµ LQGLFDWHV WKH ELW QXPEHU ��� WR ��� RU HQWLUH
ZRUG �&+��

'DWD DUHD�LQVWUXFWLRQ 2SHUDQG &RQVWDQW RU
G GG

�
23� 23� 23� 23� ZRUG DGGUHVV

,5 RU 65 & , 2 �6SDFH� ���� WR ����
/5 / 5 �6SDFH� �6SDFH� ���� WR ����
+5 + 5 �6SDFH� �6SDFH� ���� WR ����
$5 $ 5 �6SDFH� �6SDFH� ���� WR ����
7,0(5 7 , 0 �6SDFH� ���� WR ����
+,*+�63((' 7,0(5 7 , 0 +
&2817(5 & 1 7 �6SDFH�
5(9(56,%/( &2817(5 & 1 7 5
727$/,=,1* 7,0(5 7 7 , 0

'0 ' 0 �6SDFH� �6SDFH� ���� WR ����
(0 �FXUUHQW EDQN� ( 0 �6SDFH� �6SDFH� ���� WR ����
(0 �EDQN �� ( 0 � � ���� WR ����
(0 �EDQN �� ( 0 � � ���� WR ����
(0 �EDQN �� ( 0 � � ���� WR ����

(DFK ZRUG RU ELW DGGUHVV LV VSHFLILHG RQH LWHP DW D WLPH VHSDUDWHG E\ D EUHDN
FRGH ���� 7KH PD[LPXP QXPEHU RI LWHPV WKDW FDQ EH VSHFLILHG LV ��� XQOHVV DQ
DGGUHVV LQ WKH (0 DUHD LV VSHFLILHG� LQ ZKLFK FDVH WKH PD[LPXP LV ���� �:KHQ
WKH 39 RI D WLPHU�FRXQWHU LV VSHFLILHG� WKH VWDWXV RI WKH &RPSOHWLRQ )ODJ LV DOVR
UHWXUQHG� DQG PXVW WKHUHIRUH EH FRXQWHG DV WZR LWHPV��

5HVSRQVH )RUPDW

# 4 4[ ���[ ��� [ ��� [ ���0 5 §m

1RGH QR� +HDGHU
FRGH

6XE�KHDGHU
FRGH

(QG FRGH 7HUPLQDWRU)&6

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

/LPLWDWLRQV 7KH UHJLVWHUHG GDWD LV FKHFNHG IURP WKH EHJLQQLQJ DQG WKH GDWD ZLOO EH UHJLV�
WHUHG XS WR DQ\ HUURUV� )RU H[DPSOH� LI D FRPPDQG DWWHPSWV WR UHJLVWHU ���
LWHPV� D IUDPH OHQJWK HUURU �HQG FRGH ��� ZLOO RFFXU EXW WKH ILUVW ��� LWHPV ZLOO EH
UHJLVWHUHG�

'0 ���� WR '0 ���� GR QRW H[LVW� EXW DQ HUURU ZLOO QRW RFFXU LI \RX WU\ WR UHJLVWHU
WKHVH ZRUGV�

%LWV DQG ZRUGV FDQ EH VSHFLILHG LQ DQ\ RUGHU DQG WKH\ ZLOO EH UHJLVWHUHG LQ WKH
RUGHU WKDW WKH\ ZHUH VSHFLILHG�

7KH GDWD FDQ EH GLYLGHG LQWR PXOWLSOH IUDPHV�

3& 6HWWLQJV

3& 0RGH 80 $UHD
581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV

&RPPDQGV 5HVSRQVHV
6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. 2. 2. ���

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW RU WKH ´�µ GDWD EUHDN EHWZHHQ WZR LWHPV LV RPLWWHG�

$Q HQG FRGH RI �� �HQWU\ QXPEHU GDWD HUURU� ZLOO EH UHWXUQHG LI WKH ´5HDG DUHD�µ
´5HDG ZRUG DGGUHVV�µ RU ´'DWD IRUPDWµ VHWWLQJ LV LQFRUUHFW�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� (QWU\ QXPEHU GDWD HUURU
�� )UDPH OHQJWK HUURU
�� 1RW H[HFXWDEOH
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IRUPDW HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR HQWU\ QXPEHU GDWD HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

������� &203281' &200$1' '$7$ 5($' ïï 44,5

7KH ELW� ZRUG� DQG WLPHU�FRXQWHU VWDWXV LV UHDG DV D EDWFK DFFRUGLQJ WR WKH UHDG
LQIRUPDWLRQ WKDW ZDV UHJLVWHUHG ZLWK 4405�

&RPPDQG )RUPDW

# 4 4[ ���[ ��� , 5 §m

1RGH QR� +HDGHU
FRGH

6XE�KHDGHU
FRGH

7HUPLQDWRU)&6

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

5HVSRQVH )RUPDW

�

# 4 4[ ���[ ��� [ ��� [ ���, 5

[ ��� [ ��� [ ��� [ ��� §m

21�
2))

[ ��� [ ��� [ ��� [ ���

21�
2))

1RGH QR� +HDGHU
FRGH

6XE�KHDGHU
FRGH

(QG FRGH 7LPHU�&RXQWHU
,I 39 LV VSHFLILHG WKH VWD�
WXV RI WKH &RPSOHWLRQ )ODJ
LV DOVR UHWXUQHG�

'DWD EUHDN

%LW GDWD
21�2))

:RUG GDWD
,5� 65� /5� +5�
$5� '0

7HUPLQDWRU)&6

� �

�

/LPLWDWLRQV 7KH GDWD LV UHDG LQ WKH VDPH RUGHU LQ ZKLFK LW ZDV UHJLVWHUHG ZLWK 4405�
$ UHVSRQVH RI ´����µ ZLOO EH UHWXUQHG IRU QRQ�H[LVWHQW ZRUGV VXFK DV'0 ���� WR
'0 ����� XQDOORFDWHG H[SDQVLRQ '0� RU QRQ�H[LVWHQW (0 EDQNV�
7KH ,1,7,$/,=( DQG $%257 FRPPDQGV FDQ EH VHQW LQVWHDG RI WKH GHOLPLWHU IRU
PXOWLSOH UHVSRQVHV IRU WKLV FRPPDQG� ,I RWKHU FRPPDQGV DUH VHQW� WKH\ ZLOO EH
WUHDWHG WKH VDPH DV GHOLPLWHUV�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� 2. 2.

(QG &RGHV $Q HQG FRGH RI �� �IRUPDW HUURU� ZLOO EH UHWXUQHG LI WKH OHQJWK RI WKH FRPPDQG LV
LQFRUUHFW�
$Q HQG FRGH RI �� �QRW H[HFXWDEOH� ZLOO EH UHWXUQHG LI WKHUH LV QR UHJLVWHUHG GDWD�

(QG FRGH &RQWHQWV
�� 1RUPDO FRPSOHWLRQ
�� )&6 HUURU
�� )RUPDW HUURU
�� )UDPH OHQJWK HUURU
�� 1RW H[HFXWDEOH
$� $ERUWHG GXH WR )&6 HUURU LQ WUDQVPLW GDWD
$� $ERUWHG GXH WR IUDPH OHQJWK HUURU LQ WUDQVPLW GDWD

������� $%257 ïï ;=
$ERUWV WKH +RVW /LQN FRPPDQG WKDW LV FXUUHQWO\ EHLQJ SURFHVVHG� DOORZLQJ WKH
QH[W FRPPDQG WR EH UHFHLYHG� 7KH $%257 FRPPDQG GRHV QRW UHFHLYH D UH�
VSRQVH�

&RPPDQG )RUPDW

# ; =[ ���[ ��� §m

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

/LPLWDWLRQV 0XOWLSOH UHVSRQVHV WR D FRPPDQG FDQ EH FDQFHOOHG ZLWK WKLV FRPPDQG�
7KLV FRPPDQG LV YDOLG HYHQ ZLWKRXW WKH )&6 FRGH DQG WHUPLQDWRU�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� ��� ���

(QG &RGHV 7KHUH DUH QR HQG FRGHV ZLWK WKLV FRPPDQG�

������� ,1,7,$/,=( ïï mm
,QLWLDOL]HV WKH WUDQVPLVVLRQ FRQWURO SURFHGXUH RI DOO WKH 3&V FRQQHFWHG WR WKH
KRVW FRPSXWHU� 7KH ,1,7,$/,=( FRPPDQG GRHV QRW XVH QRGH QXPEHUV RU )&6�
DQG GRHV QRW UHFHLYH D UHVSRQVH�

&RPPDQG )RUPDW

§# mm

/LPLWDWLRQV 0XOWLSOH UHVSRQVHV WR D FRPPDQG FDQ EH FDQFHOOHG ZLWK WKLV FRPPDQG�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
2. ��� ��� ���

(QG &RGHV 7KHUH DUH QR HQG FRGHV ZLWK WKLV FRPPDQG�

������� 7;' 5(63216( ïï (;
7KLV LV WKH UHVSRQVH IRUPDW XVHG ZKHQ WKH 3&·V 7;'����� LQVWUXFWLRQ LV H[HFXW�
HG LQ +RVW /LQN PRGH� �7;'����� FRQYHUWV WKH VSHFLILHG GDWD LQWR $6&,, FRGH
DQG WUDQVPLWV LW WR WKH KRVW FRPSXWHU ZLWK WKLV IRUPDW��

5HVSRQVH )RUPDW

# ( ;[ ���[ ��� m §

1RGH QR� +HDGHU
FRGH

&KDUDFWHUV ���� PD[��

'DWD VSHFLILHG LQ
7;'�����

7HUPLQDWRU)&6

/LPLWDWLRQV 7KH IUDPH FDQ FRQWDLQ XS WR ��� FKDUDFWHUV� �7;'����� GRHVQ·W VXSSRUW PXOWLSOH
IUDPHV��
7KHUH LV QR FRPPDQG DVVRFLDWHG ZLWK (;�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. ��� 2. 2.

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
��� ��� 2. ���

(QG &RGHV 7KHUH DUH QR HQG FRGHV ZLWK WKLV FRPPDQG�

������� 8QGHILQHG &RPPDQG ïï ,&
7KLV UHVSRQVH LV UHWXUQHG LI WKH KHDGHU FRGH RI D FRPPDQG FDQQRW EH GHFRGHG�
&KHFN WKH KHDGHU FRGH�

5HVSRQVH )RUPDW

# , &[ ���[ ��� §m

1RGH QR� +HDGHU
FRGH

7HUPLQDWRU)&6

/LPLWDWLRQV 7KLV HUURU UHVSRQVH ZLOO EH UHWXUQHG LI WKHUH DUH IHZHU WKDQ � E\WHV RI GDWD EH�
WZHHQ D FRPPDQG·V ´#µ FKDUDFWHU DQG WKH WHUPLQDWRU� DQ LQFRUUHFW KHDGHU FRGH
LV XVHG� RU D IUDPH LV FRUUXSWHG�
7KHUH LV QR FRPPDQG DVVRFLDWHG ZLWK ,&�

3& 6HWWLQJV
3& 0RGH 80 $UHD

581 021,725 352*5$0 :ULWH�SURWHFWHG 5HDG�SURWHFWHG
2. 2. 2. 2. 2.

([HFXWLRQ &RQGLWLRQV
&RPPDQGV 5HVSRQVHV

6LQJOH 0XOWLSOH 6LQJOH 0XOWLSOH
��� ��� 2. ���

(QG &RGHV 7KHUH DUH QR HQG FRGHV ZLWK WKLV FRPPDQG�

+RVW /LQN &RPPDQGV 6HFWLRQ ����



���

$SSHQGL[ $
6WDQGDUG 0RGHOV

&38 5DFN
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU

&38 8QLWV �$OO PRGHOV DUH SUR�
LG G L K O N I L G O

80 (0 ,�2 SRLQWV 56����& ïïï� S
YLGHG ZLWK FORFN IXQFWLRQ DQG VORWV
IRU FRPPXQLFDWLRQV H[FHSW

���. ZRUGV 1RQH ��� 1R &���+(�&38���=(
IRU FRPPXQLFDWLRQV H[FHSW
&38���=(�� ���. ZRUGV ��� 1R &���+(�&38���=(&38���=(��

<HV &���+(�&38���=(
����. ZRUGV �. ZRUGV

�� EDQN�
��� 1R &���+*�&38���=(

<HV &���+*�&38���=(
����� 1R &���+*�&38���=(

<HV &���+*�&38���=(
����. ZRUGV ��. ZRUGV

� E N �
��� 1R &���+;�&38���=(

�� EDQNV� <HV &���+;�&38���=(
����� 1R &���+;�&38���=(�

<HV &���+;�&38���=(
����. ZRUGV ��. ZRUGV

�� EDQNV�
����� <HV &���+;�&38���=(

��. ZRUGV
��� EDQNV�

����� <HV &���+;�&38���=(

3RZHU 6XSSO\ 8QLWV ��� WR ������� WR ��� 9$& &���+:�3$���

��� WR ������� WR ��� 9$& �ZLWK ���9'& RXWSXW WHUPLQDOV� &���+:�3$���6

�� 9'& &���+:�3'���

&38 ,�2 %DFNSODQHV � VORWV &���+:�%&���S

� VORWV &���+:�%&���

� VORWV &���+:�%&���

�� VORWV &���+:�%&���

&RPPXQLFDWLRQ %RDUGV �6HH
QRWH��

&RPPXQLFDWLRQV SRUW IRU 6<60$& /,1. DQG 6<60$& 1(7
/LQN 8QLWV

&���+:�&20��
�

56����& SRUW &���+:�&20���9�
56�������� SRUW &���+:�&20���9�
&RPPXQLFDWLRQV SRUW IRU WKH 6<60$& /,1. 8QLW DQG 6<6�
0$& 1(7 /LQN 8QLW DQG D SURWRFRO PDFUR IXQFWLRQ

&���+:�
&20���(9�

7ZR 56����& SRUWV DQG D SURWRFRO PDFUR IXQFWLRQ &���+:�
&20���(9�

56�������� SRUW� DQ 56����& SRUW� DQG D SURWRFRO PDFUR
IXQFWLRQ

&���+:�
&20���(9�

0HPRU\ &DVVHWWHV ((3520 �. ZRUGV &���+:�0(��.\
�. ZRUGV &���+:�0(��.
��. ZRUGV &���+:�0(��.
��. ZRUGV &���+:�0(��.
��. ZRUGV &���+:�0(��.

(3520 ��. ZRUGV���. ZRUGV &���+6�03��.
(TXLYDOHQW WR ������ ��� QV� ���� 9 520�-'�%
(TXLYDOHQW WR ������ ��� QV� ���� 9 520�.'�%



6WDQGDUG 0RGHOV $SSHQGL[ $

���

1RWH� 8VH WKH 9� &RPPXQLFDWLRQV %RDUGV IRU WKH &���+=�+*�+(�&38PP�=( &38 8QLWV� 7KH &���+:�
&20�� FDQ DOVR EH XVHG�

([SDQVLRQ ,�2 5DFNV
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU

3RZHU 6XSSO\ 8QLWV ��� WR ������� WR ��� 9$& &���+:�3$���

��� WR ������� WR ��� 9$& �ZLWK ���9'& RXWSXW WHUPLQDOV� &���+:�3$���6

�� 9'& &���+:�3'���

([SDQVLRQ ,�2 %DFNSODQHV � VORWV &���+:�%,���

� VORWV &���+:�%,���

� VORWV &���+:�%,���

�� VORWV &���+:�%,���

,�2 &RQQHFWLQJ &DEOHV �� FP 7KH WRWDO OHQJWK RI WKH ,�2 &RQQHFWLQJ &DEOHV
G L N E L

&���+�&1���� J
�� FP

J � J
XVHG LQ D QHWZRUN PXVW EH �� P PD[LPXP� &���+�&1���

� P &���+�&1���
� P &���+�&1���
�� P &���+�&1���

6ODYH 5DFNV
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU

6ODYH
5DFNV

5HPRWH ,�2 6ODYH
8QLWV

��� WR ������� WR ��� 9$& �VZLWFKDEOH� $3)�3&) &���+�57����3
5DFNV 8QLWV

�� 9'& &���+�57����3

��� WR ������� WR ��� 9$& �VZLWFKDEOH� :LUHG &���+�57���

�� 9'& &���+�57���

%DFNSODQHV � VORWV &���+�%&����9�

� VORWV &���+�%&����9�

� VORWV &���+�%&����9�

�� VORWV &���+�%&����9�

,�2 %ORFNV ,QSXW 6SHFLI\ HLWKHU �� RU �� 9'&� *���,&��
2XWSXW *���2'��

,�2
7 L O

$& LQSXW 6SHFLI\ HLWKHU ��� RU ��� 9$&� *�7&�,$���
7HUPLQDOV '& LQSXW 6SHFLI\ HLWKHU �� RU �� 9'&� *�7&�,'��

2XWSXW 6SHFLI\ HLWKHU �� RU �� 9'&� *�7&�2&��



$SSHQGL[ $6WDQGDUG 0RGHOV

���

,�2 8QLWV
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU

,QSXW 8QLWV $& ,QSXW 8QLWV � SWV ��� WR ��� 9$& &���+�,$���

�� SWV ��� WR ��� 9$& &���+�,$����,$���9

� SWV ��� WR ��� 9$& &���+�,$���

�� SWV ��� WR ��� 9$& &���+�,$����,$���9

'& ,QSXW 8QLWV � SWV �� WR �� 9'& &���+�,'���

'& ,QSXW 8QLWV �� SWV �� 9'& &���+�,'���

$&�'& ,QSXW 8QLWV � SWV �� WR �� 9$&�'& &���+�,0���

�� SWV �� 9$&�'& &���+�,0���

,QWHUUXSW ,QSXW 8QLW
�VHH QRWH�

� SWV �� WR �� 9'& &���+6�,17��

2XWSXW
8QLWV

5HOD\ 2XWSXW 8QLWV � SWV � $� ��� 9$&��� 9'& �IRU UHVLVWLYH ORDG� &���+�2&���
8QLWV �� SWV � $� ��� 9$&��� 9'& �IRU UHVLVWLYH ORDG� &���+�2&���

� SWV � $� ��� 9$&��� 9'& �IRU UHVLVWLYH ORDG�
,QGHSHQGHQW FRPPRQV

&���+�2&���

� SWV � $� ��� 9$&��� 9'& �IRU UHVLVWLYH ORDG�
,QGHSHQGHQW FRPPRQV

&���+�2&���

�� SWV � $� ��� 9$&��� 9'& �IRU UHVLVWLYH ORDG�
�VHH QRWH�

&���+�2&���

7ULDF 2XWSXW 8QLWV � SWV � $� ��� 9$& &���+�2$����(

� SWV � $� ��� 9$& &���+�2$���

�� SWV ��� $� ��� 9$& &���+�2$���

7UDQVLVWRU 2XWSXW
8QLWV

� SWV � $� �� WR �� 9'& &���+�2'���
8QLWV �� SWV ��� $� �� 9'& &���+�2'���

�� SWV ��� $� �� 9'& �VHH QRWH� &���+�2'���

� SWV ��� $� �� 9'& &���+�2'���

� SWV ��� $� �� 9'&� VRXUFH W\SH �313�� Z�ORDG
VKRUW SURWHFWLRQ

&���+�2'���

� SWV ��� $� � WR �� 9'&� VRXUFH W\SH �313� &���+�2'���

�� SWV ��� $� � WR �� 9'&� VRXUFH W\SH �313� &���+�2'���

�� SWV ��� $� �� 9'&� VRXUFH W\SH �313�� ZLWK ORDG
VKRUW SURWHFWLRQ

&���+�2'��$

$QDORJ 7LPHU 8QLW � WLPHUV ��� WR � V�� WR �� V��� WR �� V�� PLQ WR �� PLQ
�VZLWFKDEOH�

&���+�70���

9DULDEOH
5HVLVWRU
&RQQHFWRU

&RQQHFWRU Z�OHDG ZLUH �� P� IRU � H[WHUQDO UHVLVWRU &�.�&1���



6WDQGDUG 0RGHOV $SSHQGL[ $

���

1DPH 0RGHO QXPEHU6SHFLILFDWLRQV

%�$ ,QWHUIDFH 8QLWV �� RU ��
LQSXW SWV

&RQQHFWV WR %�$ /LQN 7HUPLQDOV� 6WDQGDUG
WUDQVPLVVLRQ GHOD\�

&���+�%�$,�

��
RXWSXW
SWV

&RQQHFWV WR %�$ /LQN 7HUPLQDOV� 6WDQGDUG
WUDQVPLVVLRQ GHOD\�

&���+�%�$2� �VHH
QRWH�

1RWH �� ,I WKH ,QWHUUXSW ,QSXW 8QLW LV PRXQWHG RQ DQ ([SDQVLRQ ,�2 5DFN� WKH LQWHUUXSW IXQFWLRQ FDQQRW EH XVHG
DQG WKH ,QWHUUXSW ,QSXW 8QLW ZLOO EH WUHDWHG DV DQ RUGLQDU\ ��SRLQW ,QSXW 8QLW� 0RUHRYHU� ,QWHUUXSW ,QSXW
8QLWV FDQQRW EH XVHG RQ6ODYH5DFNV� ,Q DGGLWLRQ� ,QWHUUXSW ,QSXW 8QLWV UHTXLUH WKDW D YHUVLRQ � �L�H��PRG�
HO QXPEHUV ZLWK D ´�9�µ VXIIL[� %DFNSODQH EH XVHG DW WKH &38 5DFN� ,I DQ HDUOLHU YHUVLRQ %DFNSODQH LV
PRXQWHG� WKH LQWHUUXSW IXQFWLRQ FDQQRW EH XVHG� :KHQPRXQWLQJ WKH &���+�2&���� &���+�2'���� RU
&���+�%�$2� WR D %DFNSODQH� PDNH VXUH WKDW WKH PRGHO QXPEHU RI WKH %DFNSODQH LQFOXGHV WKH VXIIL[
´�9�µ RU ´�9P�µ 7KH &���+�2&���� &���+�2'���� RU &���+�%�$2� FDQQRW EHPRXQWHG WR DQ\ %DFN�
SODQH WKH PRGHO QXPEHU RI ZKLFK GRHV QRW LQFOXGH WKH VXIIL[ ´�9�µ RU ´�9P�µ

�� 7KH &���+�2&��� FDQ RYHUKHDW LI PRUH WKDQ � RXWSXWV DUH WXUQHG 21 VLPXOWDQHRXVO\�

*URXS�� ,�2 8QLWV
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU

'& ,QSXW 8QLWV �� SWV �� 9'& &���+�,'���

�� SWV �� 9'& &���+�,'���

�� SWV &���+�,'���

7UDQVLVWRU 2XWSXW
8QLWV

�� SWV �� P$ DW ��� 9 WR ��� P$ DW ���� 9 &���+�2'���
8QLWV �� SWV &���+�2'���

%�$ ,QWHUIDFH 8QLWV �� LQSXW
SWV

&RQQHFWV WR %�$ /LQN 7HUPLQDOV�
6WDQGDUG RU KLJK�VSHHG WUDQVPLVVLRQ

&���+�%�$��

�� RXWSXW SWV
6WD GD G R J VSHHG W D V VV R
GHOD\� &���+�%�$��

�� LQSXW DQG
�� RXWSXW
SRLQWV

&���+�%�$��

�� LQSXW DQG
�� RXWSXW
SRLQWV

&���+�%�$��

6SHFLDO ,�2 8QLWV
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU

+LJK�GHQVLW\
,�2 8 L

'& ,QSXW 8QLWV �� SWV � 9'& �77/ LQSXWV�� Z�KLJK�VSHHG LQSXW &���+�,'���J \
,�2 8QLWV
�VHH QRWH�

S
�� SWV �� 9'&� Z�KLJK�VSHHG LQSXW &���+�,'���

�VHH QRWH�
7UDQVLVWRU 2XWSXW
8QLWV

�� SWV ��� $� �� 9'& �XVHDEOH DV ����SRLQW
G\QDPLF RXWSXW XQLW�

&���+�2'���
8 WV

�� SWV �� P$� � 9'& �77/ RXWSXWV� �XVHDEOH DV
����SRLQW G\QDPLF RXWSXW XQLW�

&���+�2'���

'& ,QSXW�7UDQVLVWRU
2XWSXW 8QLWV

�� LQSXW DQG ��
RXWSXW SWV

���9'& LQSXWV� Z�KLJK�VSHHG LQSXW� ����$�
���9'& RXWSXWV �XVHDEOH DV ����SRLQW
G\QDPLF LQSXW XQLW�

&���+�0'���

�� LQSXW DQG ��
RXWSXW SWV

��9'& 77/ LQSXWV� Z�KLJK VSHHG LQSXW�
���P$� ��9'& 77/ RXWSXWV �XVHDEOH DV
����SRLQW G\QDPLF LQSXW XQLW�

&���+�0'���

�� LQSXW DQG ��
RXWSXW SWV

���9'& 77/ LQSXWV� Z�KLJK VSHHG LQSXW�
���9'& 77/ RXWSXWV �XVHDEOH DV
����SRLQW G\QDPLF LQSXW XQLW�

&���+�0'���



$SSHQGL[ $6WDQGDUG 0RGHOV

���

1DPH 0RGHO QXPEHU6SHFLILFDWLRQV
$QDORJ ,�2
8 L

$QDORJ ,QSXW 8QLWV � WR �� P$� � WR ��� WR �� 9 �VZLWFKDEOH�� � LQSXWV� �� ELWV &���+�$'���J �
8QLWV

J S
� WR �� P$� � WR ��� WR ���ï�� WR �� 9 �VZLWFKDEOH�� � LQSXWV�
�� ELWV RU %&'

&���+�$'���

� WR �� P$� � WR ��� WR ���ï�� WR �� 9 �VZLWFKDEOH�� � LQSXWV�
�� ELWV

&���+�$'���

$QDORJ 2XWSXW 8QLWV � WR �� P$� � WR ��� WR �� 9 �VZLWFKDEOH�� � RXWSXWV &���+�'$���J S
� WR �� P$� ï�� WR �� 9� � RXWSXWV &���+�'$���
� WR ��� WR ���ï�� WR �� 9 �VZLWFKDEOH�� � RXWSXWV &���+�'$���
� WR �� P$� � RXWSXWV &���+�'$���

0L[HG $QDORJ ,�2
8QLWV

� WR �� P$� � WR ��� WR ���ï�� WR �� 9 �VZLWFKDEOH�� � LQSXWV�
�� ELWV
� WR �� P$� � WR ��� WR ���ï�� WR �� 9 �VZLWFKDEOH��
� RXWSXWV

&���+�0$'��

)X]]\ /RJLF 8QLW 3URJUDPPHG XVLQJ WKH )X]]\ 6XSSRUW 6RIWZDUH� 8S WR �
LQSXWV DQG � RXWSXWV�

&���+�)=���

)X]]\ 6XSSRUW
6RIWZDUH

$YDLODEOH RQ HLWKHU ���µ RU ����µ IORSS\ GLVNV� &����68����(

7HPSHUDWXUH 6HQVRU 8QLWV 7KHUPRFRXSOH .�&$� RU -�,&�� VZLWFKDEOH� � LQSXWV &���+�76���S S
.�&$� RU /�)H�&X1L� ',1 VWDQGDUGV�
� LQSXWV

&���+�76���

3W UHVLVWDQFH
K

3W ��� W� � LQSXWV &���+�76���
WKHUPRPHWHU 3W ��� W� � LQSXWV� ',1 DQG ���� -,6

VWDQGDUGV
&���+�76���

7HPSHUDWXUH &RQWURO 8QLWV 7KHUPRFRXSOH 7UDQVLVWRU RXWSXW &���+�7&���S S
9ROWDJH RXWSXW &���+�7&���
&XUUHQW RXWSXW &���+�7&���

3W UHVLVWDQFH
WKHUPRPHWHU

7UDQVLVWRU RXWSXW &���+�7&���
WKHUPRPHWHU

9ROWDJH RXWSXW &���+�7&���

&XUUHQW RXWSXW &���+�7&���

+HDW�&RRO
7 W & W O 8 LW

7KHUPRFRXSOH 7UDQVLVWRU RXWSXW &���+�79���
7HPSHUDWXUH &RQWURO 8QLWV

S

9ROWDJH RXWSXW &���+�79���

&XUUHQW RXWSXW &���+�79���

3W UHVLVWDQFH
WKHUPRPHWHU

7UDQVLVWRU RXWSXW &���+�79���
WKHUPRPHWHU

9ROWDJH RXWSXW &���+�79���

&XUUHQW RXWSXW &���+�79���

&DP 3RVLWLRQHU 8QLW 'HWHFWV DQJOHV RI URWDWLRQ E\ PHDQV RI D UHVROYHU DQG
SURYLGHV 21 DQG 2)) RXWSXWV DW VSHFLILHG DQJOHV� $
PD[LPXP RI �� FDP RXWSXWV ��� H[WHUQDO RXWSXWV DQG ��
LQWHUQDO RXWSXWV� PD[LPXP DUH DYDLODEOH�

&���+�&3���

'DWD 6HWWLQJ &RQVROH 8VHG WR VHW DQG PRQLWRU GDWD LQ 7HPSHUDWXUH &RQWURO 8QLWV�
&DP 3RVLWLRQHU 8QLWV� 3,' &RQWURO 8QLWV� DQG +HDW�&RRO
7HPSHUDWXUH &RQWURO 8QLWV�

&���+�'6&��

&RQQHFWLQJ &DEOHV � P &���+�&1���J
� P &���+�&1���

3,' &RQWURO 8QLWV 7UDQVLVWRU RXWSXW� � WR �� P$�� WR � 9�� WR �9�� WR �� 9
LQSXWV �VHOHFWDEOH�

&���+�3,'��

9ROWDJH RXWSXW� � WR �� P$�� WR � 9�� WR �9�� WR �� 9 LQSXWV
�VHOHFWDEOH�

&���+�3,'��

&XUUHQW RXWSXW� � WR �� P$�� WR � 9�� WR �9�� WR �� 9 LQSXWV
�VHOHFWDEOH�

&���+�3,'��
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1DPH 0RGHO QXPEHU6SHFLILFDWLRQV
3RVLWLRQ &RQWURO 8QLWV � D[LV 3XOVH RXWSXW� VSHHGV� � WR ������� SSV &���+�1&���

� D[LV 3XOVH RXWSXW� GLUHFWO\ FRQQHFWV WR
VHUYRPRWRU GULYHU� FRPSDWLEOH ZLWK OLQH
GULYHU� VSHHGV� � WR ������� SSV

&���+�1&���

� D[LV 3XOVH RXWSXW� VSHHGV� � WR ������� SSV�
�� SWV SHU D[LV

&���+�1&���

0RWLRQ &RQWURO 8QLW *�ODQJXDJH SURJUDPPDEOH ��D[LV DQDORJ RXWSXWV &���+�0&���
0& 6XSSRUW 6RIWZDUH ,%0 3&�$7 RU FRPSDWLEOH &9����=1�$7��(
&RQQHFWLQJ FDEOH ��� P &40��&,)��
7HDFKLQJ %R[ ��� &90��356��
&RQQHFWLRQ FDEOH IRU
7HDFKLQJ %R[

� P ORQJ &9����&1���

0HPRU\ 3DFN �ZLWK
NH\ VKHHW� �VHH QRWH
��

��� &90��03���

7HUPLQDO %ORFN
&RQYHUVLRQ 8QLW

6LPSOLILHV ZLULQJ IRU ,�2 FRQQHFWRUV� ;:�%���-���

&RQQHFWLQJ FDEOH IRU
7HUPLQDO %ORFN
&RQYHUVLRQ 8QLW

;:�=����-�)�

+LJK�VSHHG &RXQWHU 8QLWV � D[LV 3XOVH LQSXW� FRXQWLQJ VSHHG� �� NFSV� �
9'&��� 9'&��� 9'&

&���+�&7����9�

� D[LV 3XOVH LQSXW� FRXQWLQJ VSHHG� �� NFSV�
56���� OLQH GULYHU

&���+�&7���

� D[HV 3XOVH LQSXW� FRXQWLQJ VSHHG� �� NFSV�
56���� OLQH GULYHU� ��GLJLW %&'

&���+�&7���

$6&,, 8QLW ��.�E\WH 5$0 DQG ��.�E\WH ((3520 DUH EXLOW�LQ� &���+�$6&��

,' 6HQVRU 8QLWV /RFDO DSSOLFDWLRQ� HOHFWURPDJQHWLF FRXSOLQJ &���+�,'6���9�
5HPRWH DSSOLFDWLRQ� PLFURZDYH WUDQVPLVVLRQV &���+�,'6��

5HDG�:ULWH +HDGV (OHFWURPDJQHWLF W\SH 9����+ VHULHV
0LFURZDYH W\SH 9����+ VHULHV

'DWD &DUULHUV 65$0 W\SH IRU 9����+ VHULHV� 9����'PP5PP
((3520 W\SH IRU 9����+ VHULHV� 9����'PP3PP

9RLFH 8QLW �� PHVVDJHV PD[�� PHVVDJH OHQJWK� ��� ��� RU �� V
�VZLWFKDEOH�

&���+�29���

&RQQHFWLQJ &DEOH 56����& &���+�&1���

1RWH� :KHQ PRXQWLQJ D +LJK�GHQVLW\ ,�2 8QLW DV D 6SHFLDO ,�2 8QLW WR D 6ODYH 5DFN� WKH 5HPRWH ,�2 0DVWHU PXVW
EH WKH &���+�50����39� RU &���+�50����
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&RPPXQLFDWLRQ 8QLWV
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU

6<60$& /,1. 8QLW
�FRD[LDO FDEOH�

$ %XV &RQQHFWLRQ 8QLW PXVW EH RUGHUHG
VHSDUDWHO\�

'DWD OLQN WDEOH�
��� ZRUGV

&���+:�6/.��
VHSD DWH \

'DWD OLQN WDEOH�
����� ZRUGV

&���+:�6/.��

7HUPLQDWRU 2QH UHTXLUHG IRU HDFK QRGH DW HQGV RI 6\VWHP� &����+�7(5��
$WWDFKPHQW
6WLUUXS

3URYLGHG ZLWK 6<60$& /,1. 8QLW� &���+�7/���

) $GDSWHU 7R FRQQHFW QHWZRUN &����+�&(���
) $GDSWHU
&RYHU

7R FRQQHFW QHWZRUN &����+�&29��

6<60$& /,1. 8QLW
�RSWLFDO ILEHU FDEOH�

&RQQHFW ZLWK +�3&) FDEOH� $ %XV
&RQQHFWLRQ 8QLW PXVW EH RUGHUHG

'DWD OLQN WDEOH�
��� ZRUGV

&���+:�6/.��
&R HFW R 8 W XVW EH R GH HG
VHSDUDWHO\� 'DWD OLQN WDEOH�

����� ZRUGV
&���+:�6/.��

3RZHU 6XSSO\
$GDSWHU

5HTXLUHG ZKHQ VXSSO\LQJ EDFNXS SRZHU )RU � RU �
8QLWV

&���+�$36��

3RZHU &DEOH &RQQHFWV 3RZHU 6XSSO\ $GDSWHU DQG 6<60$&
1(7 /L N 8 L

)RU � 8QLW &���+�&1���SS \ S
1(7 /LQN 8QLW� )RU � 8QLWV &���+�&1���

6<60$& /,1. 6XSSRUW
%RDUG �FRD[LDO FDEOH�

7R FRQQHFW ,%0 3&�$7 RU FRPSDWLEOH DV QRGH LQ 6<60$& /,1.
V\VWHP

�*�)��6/.���(

6<60$& 1(7 /LQN 8QLW $ %XV &RQQHFWLRQ 8QLW PXVW EH RUGHUHG VHSDUDWHO\� &���+6�617��
3RZHU 6XSSO\
$G

5HTXLUHG ZKHQ VXSSO\LQJ EDFNXS SRZHU )RU � 8QLW &���+�$36��SS \
$GDSWHU

T SS \ J S S
)RU � 8QLWV &���+�$36��

3RZHU &DEOH &RQQHFWV 3RZHU 6XSSO\
$GDSWHU DQG 6<60$& 1(7

,QFOXGHG ZLWK
&���+�$36��

)RU � 8QLW &���+�&1���
GDSWH D G 6 6 &

/LQN 8QLW� ,QFOXGHG ZLWK
&���+�$36��

)RU � 8QLWV &���+�&1���

%XV &RQQHFWLRQ 8QLWV &RQQHFWV 6<60$& /,1. 8QLW RU 6<60$& 1(7
/LQN 8QLW WR &���+:�&20���&20���(

)RU � 8QLW &���+:�&(���
/LQN 8QLW WR &���+: &20���&20�� (
&RPPXQLFDWLRQV %RDUG )RU � 8QLWV &���+:�&(���

+RVW /LQN 8QLWV 5DFN�PRXQWLQJ &���+� &���+6�
&���+(�

$3)�3&) &���+�/.����39�
&���+(�
&���+*� &���+; 56���� &���+�/.����9�

56����& &���+�/.����9�

3& /LQN 8QLW 6LQJOH OHYHO� �� 8QLWV
0XOWLOHYHO� �� 8QLWV

56���� &���+�/.���

5HPRWH ,�2 0DVWHU
8QLWV

8S WR WZR SHU 3&� FRQQHFWDEOH WR XS WR � 6ODYHV
SHU 3& WRWDO

$3)�3&) &���+�50����39�

:LUHG &���+�50���

5HPRWH ,�2 6ODYH 8QLWV 6HH 5DFNV DW EHJLQQLQJ RI SURGXFW OLVWV�
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2WKHU :LUHG 5HPRWH ,�2 6\VWHP 3URGXFWV
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU

5HPRWH ,�2 ,QWHUIDFH ,QSXW (LWKHU �� RU �� 9'& *���,&���
2XWSXW *���2'��

,�2 %ORFNV $& ,QSXW 8QLW (LWKHU ��� RU ��� 9$&� *�7&�,$���
'& ,QSXW 8QLW (LWKHU �� RU �� 9'& *�7&�,'��
2XWSXW 8QLW (LWKHU �� RU �� 9'& *�7&�2&��

6<60$& 1(7�6<60$& /,1. +DUGZDUH
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU

6<60$& 1(7 1HWZRUN 6XSSRUW %RDUG )RU ,%0 3&�$7 RU FRPSDWLEOH 6�����16%���(

6<60$& /,1. 1HWZRUN 6XSSRUW
%RDUG

)RU ,%0 3&�$7 RU FRPSDWLEOH� FRD[LDO FDEOH FRQQHFWRU �*�)��6/.���(

/LQN $GDSWHUV
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU

/LQN $GDSWHUV � 56���� FRQQHFWRUV �*�$��$/���

� RSWLFDO FRQQHFWRUV �$3)�3&)� �*�$��$/����3(

� RSWLFDO FRQQHFWRUV �3&)� �*�$��$/����(

� FRQQHFWRU IRU 56����&� � IRU 56���� �*�$��$/���

� FRQQHFWRU HDFK IRU $3)�3&)� 56����� DQG 56����& �*�$��$/����3(

� FRQQHFWRU HDFK IRU 3&)� 56����� DQG 56����& �*�$��$/����(

� FRQQHFWRU HDFK IRU $3)�3&) DQG $*) �*�$��$/����3(

� FRQQHFWRU HDFK IRU 3&) DQG $*) �*�$��$/����(

� FRQQHFWRU IRU $3)�3&)� � IRU $*) �*�$��$/����3(

� FRQQHFWRU IRU 3&)� � IRU $*) �*�$��$/����(

2�( FRQYHUWHU� � FRQQHFWRU IRU 56����� � FRQQHFWRU HDFK IRU
$3)�3&)

%����$/����3

8VHG IRU RQ�OLQH UHPRYDO RI 6<60$& 1(7 /LQN 8QLWV IURP WKH
6<60$& 1(7 /LQN 6\VWHP� 6<60$& 1(7 2SWLFDO /LQN $GDSWHU �
FRQQHFWRUV IRU $3)�3&)�

%����$/���
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2SWLFDO )LEHU 3URGXFWV
2SWLFDO )LEHU &DEOH IRU 6<60$& 1(7 DQG 6<60$& /,1.
+�3&) 2SWLFDO )LEHU &DEOH ZLWK &RQQHFWRUV

6\VWHP $SSHDUDQFH 0RGHO QXPEHU
6<60$& 1(7
6<60$& /,1.

6�����&1PPP������

6�����&1PPP������

6�����&1PPP������

6�����&1PPP������

6�����&1PPP������

6�����&1PPP������

0RGHO 1XPEHUV
7KH DERYH FDEOH PRGHO QXPEHUV VSHFLI\ WKH W\SH RI FDEOH� WKH OHQJWK� DQG WKH W\SH RI FRQQHFWRUV DWWDFKHG�

6�����&1PPP������
�� �� ��

�� 6�����&1 VSHFLILHV +�3&) RSWLFDO ILEHU FDEOH�

�� 7KH ER[HV �PPP� DUH UHSODFHG E\ FRGHV LQGLFDWLQJ WKH VWDQGDUG PRGHO OHQJWKV� DV VKRZQ EHORZ�

&RQVXOW ZLWK \RXU 20521 UHSUHVHQWDWLYH IRU ORQJHU FDEOHV� :KHQ RUGHULQJ ORQJHU FDEOHV� RPLW WKH SRUWLRQ
UHSUHVHQWHG E\ WKH ER[HV DQG VSHFLI\ WKH OHQJWK LQ PHWHUV VHSDUDWHO\� H�J�� 6�����&1������� �� P�

&RGH /HQJWK &RGH /HQJWK
��� � P ��� �� P
��� � P ��� �� P
��� �� P 2PLWWHG 2YHU �� P

�� 7KH ODVW WZR SRUWLRQV RI WKH PRGHO QXPEHUV �H�J�� ������ VSHFLI\ WKH FRQQHFWRUV� DV VKRZQ EHORZ�

&RGH &RQQHFWRU
�� 6�����&2&)����
�� 6�����&2&)����
�� 6�����&2&+��0
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$SSOLFDEOH 2SWLFDO )LEHU &RQQHFWRUV

0RGHO QXPEHU�$SSHDUDQFH $SSOLFDEOH 8QLWV� SS
6<60$& 1(7 6<60$& /,1.

6�����&2&)���� &9����617�� &9����6/.��
&����+�6/.��

6�����&2&)���� &���+6�617�� &���+:�6/.�����

6�����&2&+��0 6�����/68�����(
6�����168$����(
6�����168*����(
6�����16%���(
&����617���9�
%����$/���

���

$OO 3ODVWLF 2SWLFDO )LEHU &DEOH IRU 6<60$& %86�6<60$& :$<

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQGDUGV

$OO 3ODVWLF 2SWLFDO )LEHU &DEOH &DEOH RQO\� RUGHU GHVLUHG OHQJWK LQ � P LQFUHPHQWV
EHWZHHQ � DQG ��� P� RU LQ LQFUHPHQWV RI ��� P RU
��� P�

�*�$��3)��� ���

2SWLFDO &RQQHFWRUV $ 7ZR RSWLFDO FRQQHFWRUV �EURZQ� IRU $3) ��� P PD[�� �*�$��&2���

2SWLFDO &RQQHFWRUV % 7ZR RSWLFDO FRQQHFWRUV �EODFN� IRU $3) �� WR �� P� �*�$��&2���

$OO 3ODVWLF 2SWLFDO )LEHU &DEOH
6HW

��P FDEOH ZLWK DQ 2SWLFDO &RQQHFWRU $ FRQQHFWHG WR
HDFK HQG

�*�$��3)���

2SWLFDO )LEHU 3URFHVVLQJ .LW $FFHVVRU\� ����PP QLSSHU �0XURPRWR 7HNNR·V ���0�
IRU $3)

�*�$��7/���

3ODVWLF &ODG 2SWLFDO )LEHU &DEOH IRU 6<60$& %86�6<60$& :$<

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQGDUGV

3ODVWLF &ODG 2SWLFDO )LEHU
&DEOHV �LQGRRU�

��� P� Z�FRQQHFWRUV $PELHQW WHPS�
��� WR ���&

�*�$��2)��� ���
&DEOHV �LQGRRU� � P� Z�FRQQHFWRUV ï��� WR ���& �*�$��2)���

� P� Z�FRQQHFWRUV �*�$��2)���

� P� Z�FRQQHFWRUV �*�$��2)���

� P� Z�FRQQHFWRUV �*�$��2)���

�� P� Z�FRQQHFWRUV �*�$��2)���

�� P� Z�FRQQHFWRUV �*�$��2)���

�� P� Z�FRQQHFWRUV �*�$��2)���

�� P� Z�FRQQHFWRUV �*�$��2)���

�� P� Z�FRQQHFWRUV �*�$��2)���

&DEOH RQO\� RUGHU GHVLUHG OHQJWK EH�
WZHHQ � DQG ��� P LQ LQFUHPHQWV RI
� P�

�*�$��2)���

&DEOH RQO\� RUGHU GHVLUHG OHQJWK EH�
WZHHQ ��� DQG ��� P LQ LQFUHPHQWV
RI � P�

$PELHQW WHPS�
�� WR ���& �GR
QRW H[SRVH WR
GLUHFW VXQOLJKW�
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+�3&) 2SWLFDO )LEHU &DEOHV �)RU 6<60$& 1(7� 6<60$& /,1.� DQG 6<60$& %86�

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQ�
GDUGV

2SWLFDO )LEHU &DEOHV
6<60$& 1(7 6<60$& /,1.

�� P� EODFN &RPSRVLWH
FDEOH LQFOXGLQJ

6�����+&/%��� ���
6<60$& 1(7� 6<60$& /,1.

�� P� EODFN
FDEOH LQFOXGLQJ
WZR�FRUH FDEOH 6�����+&/%���

��� P� EODFN
WZR�FRUH FDEOH
DQG WZR�FRUH
SRZHU VXSSO\

6�����+&/%���

��� P� EODFN SRZHU VXSSO\
FDEOH 6�����+&/%���

����� P� EODFN
FDEOH

6�����+&/%���

�� P� RUDQJH 6�����+&/2���

�� P� RUDQJH 6�����+&/2���

��� P� RUDQJH 6�����+&/2���

��� P� RUDQJH 6�����+&/2���

����� P� RUDQJH 6�����+&/2���

2SWLFDO )LEHU &DEOHV
6<60$& 1(7 6<60$& /,1.

�� P� EODFN 7ZR�FRUH FDEOH 6�����+&/%��� ���
6<60$& 1(7� 6<60$& /,1.�
6<60$& %86� 6<60$& :$< �� P� EODFN 6�����+&&%���6<60$& %86� 6<60$& :$<

��� P� EODFN 6�����+&&%���

��� P� EODFN 6�����+&&%���

���� P� EODFN 6�����+&&%���

�� P� RUDQJH 6�����+&&2���

�� P� RUDQJH 6�����+&&2���

��� P� RUDQJH 6�����+&&2���

��� P� RUDQJH 6�����+&&2���

����� P� RUDQJH 6�����+&&2���

�� P� EODFN 7ZR�FRUH FRUG 6�����+%&%��� ���

�� P� EODFN 6�����+%&%���

��� P� EODFN 6�����+%&%���

��� P� EODFN 6�����+%&%���

����� P� EODFN 6�����+%&%���

2SWLFDO )LEHU &DEOH &RQQHFWRU 6<60$& 1(7�
6�����/68�����(
%����$/���
&����617���9�

)XOO�ORFN FRQ�
QHFWRU IRU 168�
16%�� DQG &���
6<60$& 1(7
/LQN 8QLW

6�����&2&+��0 ���

6<60$& %86�
&���+�50����39�
&���+�57����57����3
&����50�����3�9�
&����57����57�����3�9�
�*�$��PPP��3�

+DOI�ORFN FRQ�
QHFWRU IRU 5H�
PRWH ,�2 0DV�
WHU� 5HPRWH ,�2
6ODYH� +RVW /LQN
8QLW� DQG /LQN
$GDSWHU

6�����&2&+��

6<60$& 1(7�6<60$& /,1.
&���+6�617��
&���+:�6/.�����

+DOI�ORFN FRQ�
QHFWRU

6�����&2&)����

6<60$& 1(7�6<60$& /,1.
&9����617��
&9����6/.��
&9����+�6/.��

)XOO�ORFN FRQ�
QHFWRU

6�����&2&)����

7R UHOD\ DW DOO 6<60$& 1(7
QRGHV

&2&)��0 DQG
&2&)��) DUH

6�����&2&)��0
QRGHV� &2&)��) DUH

XVHG DV D SDLU� 6�����&2&)��)

1RWH� �� 2SWLFDO ILEHU FDEOHV PXVW EH SUHSDUHG DQG FRQQHFWHG E\ VSHFLDOLVWV�



6WDQGDUG 0RGHOV $SSHQGL[ $

���

�� ,I WKH XVHU SUHSDUHV DQG FRQQHFWV RSWLFDO ILEHU FDEOHV� WKH XVHU PXVW WDNH D VHPLQDU KHOG XQGHU WKH DXV�
SLFHV RI 6XPLWRPR (OHFWULF ,QGXVWULHV� /WG� DQG REWDLQ D SURSHU FHUWLILFDWH�

�� 7KH2SWLFDO 3RZHU 7HVWHU� +HDG8QLW�0DVWHU )LEHU 6HW� DQG2SWLFDO )LEHU $VVHPEOLQJ 7RRO DUH UHTXLUHG WR
FRQQHFW RSWLFDO ILEHU FDEOHV�

�� <RXPD\ ZDQW WR XVH WKH 3ODVWLF &ODG 2SWLFDO )LEHU &DEOH�$OO 3ODVWLF 2SWLFDO )LEHU &DEOH ZLWK FRQQHFWRUV
OLVWHG RQ WKH SUHYLRXV WZR SDJHV�

2SWLFDO )LEHU $VVHPEOLQJ 7RRO

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQ�
GDUGV

2SWLFDO )LEHU $VVHPEOLQJ 7RRO 8VHG WR FRQQHFW +�3&) DQG FULPS�FXW FRQQHFWRUV
IRU RSWLFDO WUDQVPLVVLRQ V\VWHPV VXFK DV WKH
6<60$& &� DQG &9�VHULHV 6<60$& %86�
6<60$& /,1. DQG 6<60$& 1(7�

6�����&$.���� ���

1RWH� �� 2SWLFDO ILEHU FDEOHV PXVW EH SUHSDUHG DQG FRQQHFWHG E\ VSHFLDOLVWV�
�� 7KH2SWLFDO 3RZHU 7HVWHU� +HDG8QLW� 0DVWHU )LEHU VHW� DQG2SWLFDO )LEHU $VVHPEOLQJ 7RRO DUH UHTXLUHG WR
FRQQHFW RSWLFDO ILEHU FDEOHV�

2SWLFDO 3RZHU 7HVWHU

1DPH 6SHFLILFDWLRQV +HDG 8QLW 0RGHO QXPEHU 6WDQ�
GDUGV

2SWLFDO 3RZHU 7HVWHU �VHH QRWH�
�SURYLGHG ZLWK D FRQQHFWRU
DGDSWHU� OLJKW VRXUFH XQLW� VPDOO
VLQJOH KHDG SOXJ KDUG FDVH

6<60$& 1(7�
&9����617��
&���+6�617��

6�����&$7���
� �SURYLGHG ZLWK
WKH 7HVWHU�

6�����&$7���� ���

VLQJOH�KHDG SOXJ� KDUG FDVH�
DQG $& DGDSWHU� 6<60$& /,1.�

&9����6/.��
&���+:�6/.�����
&9����+�6/.��

6�����&$7���
� �SURYLGHG ZLWK
WKH 7HVWHU�

6�����&$7����

6<60$& %86�
&���+�50����39�
&���+�57����57����3
&����50�����3�9�
&����57����57�����3�9�

6�����&$7���
� �SURYLGHG ZLWK
WKH 7HVWHU�

6�����&$7����

6<60$& 1(7�
6�����/68�����(
&����617���9�

6�����&$7���
� �SURYLGHG ZLWK
WKH 7HVWHU�

6�����&$7����

1RWH� 7KHUH LV QR GLIIHUHQFH EHWZHHQ WKH OLJKW VRXUFH XQLW DQG FRQQHFWRU DGDSWHU IRU WKH +HDG 8QLW DQG WKRVH IRU
WKH 2SWLFDO 3RZHU 7HVWHU�

+HDG 8QLW

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQ�
GDUGV

+HDG 8QLWV �D VHW FRQVLVWLQJ RI
OLJKW VRXUFH XQLW DQG FRQQHFWRU
DGDSWHU�
�VHH QRWH�

6<60$& 1(7�
&9����617��
&���+6�617��

6�����&$7���� ���

�VHH QRWH�
6<60$& /,1.�

&9����6/.��
&���+:�6/.�����
&9����+�6/.��

6�����&$7����

6<60$& %86�
&����50�����3�9�
&����57����57�����3�9�
&���+�50����39�
&���+�57����57����39�

6�����&$7����

6<60$& 1(7�
6�����/68�����(
&����617���9�

6�����&$7����



$SSHQGL[ $6WDQGDUG 0RGHOV
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1RWH� 8VH D SURSHU +HDG 8QLW PRGHO IRU WKH RSWLFDO PRGXOH WR EH XVHG� ,I WZR W\SHV RI RSWLFDO PRGXOHV �XQLW W\SH
DQG ERDUG W\SH� DUH XVHG� RUGHU DQ 2SWLFDO 3RZHU 7HVWHU SOXV D SURSHU +HDG 8QLW PRGHO�

0DVWHU )LEHU 6HW

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQ�
GDUGV

0DVWHU )LEHU 6HWV �� P� 6�����&$7���� �6<60$& 1(7� 16%� 168�
%ULGJH�

6�����&$7���� ���

6�����&$7�����&$7���� �6<60$& 1(7� 6<6�
0$& /,1.�

6�����&$7����+

6�����&$7���� �6<60$& %86� 6�����&$7����

1RWH� �� 7KH 0DVWHU )LEHU 6HW LV XVHG LQ FRPELQDWLRQ ZLWK WKH 2SWLFDO 3RZHU 7HVWHU WR FKHFN WKH RSWLFDO OHYHOV RI
RSWLFDO ILEHU FDEOHV FRQQHFWHG WR RSWLFDO ILEHU FDEOH FRQQHFWRUV�

�� 2SWLFDO ILEHU FDEOHV PXVW EH SUHSDUHG DQG FRQQHFWHG E\ VSHFLDOLVWV�
�� 7KH2SWLFDO 3RZHU 7HVWHU� +HDG8QLW� 0DVWHU )LEHU VHW� DQG2SWLFDO )LEHU $VVHPEOLQJ 7RRO DUH UHTXLUHG WR
FRQQHFW RSWLFDO ILEHU FDEOHV�

3URJUDPPLQJ 'HYLFHV
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQ�

GDUGV

3URJUDPPLQJ &RQVROHV +DQG�+HOG� Z�EDFNOLJKW &���+�35����( 8� &

��P &RQQHFWLQJ &DEOH LQFOXGHG &40��352���( 8� &

3URJUDPPLQJ &RQVROH
0RXQWLQJ %UDFNHW

8VHG WR DWWDFK +DQG�KHOG 3URJUDPPLQJ &RQVROH WR D
SDQHO�

&���+�$77�� ���

3URJUDPPLQJ &RQVROH
&RQQHFWLQJ &DEOHV

)RU +DQG�KHOG 3URJUDPPLQJ &RQ�
VROH

� P &���+�&1��� ���

� P &���+�&1��� ���

'DWD 6HWWLQJ &RQVROH 8VHG IRU GDWD LQSXW DQG SURFHVV YDOXH GLVSOD\ IRU WKH
&���+�7&PPP� &���+�79PPP� &���+�&3����
DQG &���+�3,'�P�

&���+�'6&��

'DWD 6HWWLQJ &RQVROH
&RQQHFWLQJ &DEOHV

)RU &���+�'6&�� � P &���+�&1���
&RQQHFWLQJ &DEOHV

� P &���+�&1���

&RQQHFWLQJ &DEOH 8VHG WR FRQQHFW DQ ,%0 3&�$7 RU
FRPSDWLEOH WR WKH &���+;�+*�+(�

��� P &40��&,)�� ���
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2SWLRQDO 3URGXFWV
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQGDUGV

,�2 8QLW &RYHU &RYHU IRU ���SLQ WHUPLQDO EORFN &���+�&29�� ���

7HUPLQDO %ORFN &RY�
HUV

6KRUW SURWHFWLRQ IRU ���SLQ WHUPLQDO EORFN �SDFNDJH RI �� FRY�
HUV�� � SWV

&���+�&29��

6KRUW SURWHFWLRQ IRU ���SLQ WHUPLQDO EORFN �SDFNDJH RI �� FRY�
HUV�� �� SWV

&���+�&29��

&RQQHFWRU &RYHU 3URWHFWLYH FRYHU IRU XQXVHG ,�2 &RQQHFWLQJ &DEOH FRQQHFWRUV &����&29��

6SDFH 8QLW 8VHG IRU YDFDQW VORWV &���+�63��� 1� /

%DWWHU\ 6HW )RU &���+ RU &���+6 5$0 0HPRU\ 8QLW RQO\ &���+�%$7�� ���

5HOD\ �� 9'& *�%�����3�)'�86 ���

%DFNSODQH ,QVXOD�
WLRQ 3ODWHV

)RU &���+:�%&��� ���VORW &38 %DFNSODQH� &���+�$77�� ���
WLRQ 3ODWHV

)RU &���+:�%&��� ���VORW &38 %DFNSODQH� &���+�$77��

)RU &���+:�%&��� ���VORW &38 %DFNSODQH� &���+�$77��

)RU &���+:�%&��� ����VORW &38 %DFNSODQH� &���+�$77$�

)RU &���+:�%,��� ���VORW ,�2 %DFNSODQH� &���+:�$77��

)RU &���+:�%,��� ���VORW ,�2 %DFNSODQH� &���+:�$77��

)RU &���+:�%,��� ���VORW ,�2 %DFNSODQH� &���+:�$77��

)RU &���+:�%,��� ����VORW ,�2 %DFNSODQH� &���+:�$77$�

,�2 %UDFNHWV )RU ��VORW %DFNSODQH &���+�$77�� 1

)RU ��VORW %DFNSODQH &���+�$77��

)RU ��VORW %DFNSODQH &���+�$77��

)RU ���VORW %DFNSODQH &���+�$77$� ���

([WHUQDO &RQQHFWRUV 6ROGHU WHUPLQDO� ��S DQG D &RQQHFWRU &RYHU &����&(��� ���

6ROGHUOHVV WHUPLQDO� ��S DQG D &RQQHFWRU &RYHU �&ULPS�W\SH� &����&(��� ���

3UHVVXUH ZHOGHG WHUPLQDO� ��S &����&(��� ���

6ROGHU WHUPLQDO� ��S DQG D &RQQHFWRU &RYHU �+RUL]RQWDO�W\SH� &����&(��� ���

&ULPS�VW\OH WHUPLQDO� ��S DQG D &RQQHFWRU &RYHU �+RUL]RQWDO�
W\SH�

&����&(��� ���
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0RXQWLQJ 5DLOV DQG $FFHVVRULHV
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQGDUGV

',1 7UDFN 0RXQWLQJ
%UDFNHW

� VHW �� LQFOXGHG� &���+�',1�� ���

',1 7UDFNV /HQJWK� �� FP� KHLJKW� ��� FP 3)3���1

/HQJWK� � P� KHLJKW� ��� FP 3)3����1

/HQJWK� � P� KHLJKW� �� PP 3)3����1�

(QG 3ODWH ��� 3)3�0

6SDFHU ��� 3)3�6

1RWH� 2UGHU ',1 7UDFNV� (QG 3ODWHV� DQG 6SDFHUV LQ XQLWV RI �� HDFK�

6<60$&�&37 6XSSRUW 6RIWZDUH

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQ�
GDUGV

6<60$& 6XSSRUW 6RIW�
ZDUH �IRU &��� &PP3�
&PP.� &���� &PP+�
&���+� &���+6�
&���+(� &���+*�
&���+;� &���� &����+�
&����+� &40�� DQG
&90��

���µ� �+' IRU ,%0 3&�$7 FRPSDWLEOH

1RWH� 9HUVLRQ ��� GRHVQ·W VXSSRUW WKH DGGLWLRQDO
IXQFWLRQV RI WKH &���+;�+*�+(�

&����=/�$7��( ���

3URWRFRO 6XSSRUW 6RIWZDUH

1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQ�
GDUGV

3URWRFRO 6XSSRUW 6RIWZDUH ���µ� �+' IRU ,%0 3&�$7 FRPSDWLEOH &���+:�=:�$7��( ���

7UDLQLQJ 0DWHULDOV
1DPH 6SHFLILFDWLRQV 0RGHO QXPEHU 6WDQ�

GDUGV

6<60$& 7UDLQLQJ 6\VWHP ,QFOXGHV WH[W ERRN� FDVVHWWH WDSH� DQG LQSXW
VZLWFK ERDUG�

&���+�(7/���( ���

)X]]\ 7UDLQLQJ 6\VWHP ,QFOXGHV D )X]]\ 7UDLQLQJ 6\VWHP 0DQXDO� D 0DLQ
8QLW� D &���+�05��� 0HPRU\ 8QLW� D
&���+�352���( 3URJUDPPLQJ &RQVROH� D
&���+�&1��� &DEOH IRU WKH 3URJUDPPLQJ &RQ�
VROH� &����68����( )X]]\ 7UDLQLQJ 6RIWZDUH� DQ
56����& &DEOH� DQG D FDUU\LQJ EHOW�

&���+�(7/���( ���
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$SSHQGL[ %
3URJUDPPLQJ ,QVWUXFWLRQV

$ 3& LQVWUXFWLRQ LV LQSXW HLWKHU E\ SUHVVLQJ WKH FRUUHVSRQGLQJ 3URJUDPPLQJ &RQVROH NH\�V� �H�J�� /'� $1'� 25�
127� RU E\ XVLQJ IXQFWLRQ FRGHV� 7R LQSXW DQ LQVWUXFWLRQ ZLWK LWV IXQFWLRQ FRGH� SUHVV )81� WKH IXQFWLRQ FRGH� DQG
WKHQ :5,7(� 5HIHU WR WKH SDJHV OLVWHG SURJUDPPLQJ DQG LQVWUXFWLRQ GHWDLOV�
7KH GHIDXOW IXQFWLRQ FRGHV DUH VKRZQ IRU H[SDQVLRQ LQVWUXFWLRQV WKDW KDYH WKHP� $ FRGH RI �ïï� LV VKRZQ IRU WKH
H[SDQVLRQ LQVWUXFWLRQV ZLWKRXW GHIDXOW IXQFWLRQ FRGHV�

&RGH 0QHPRQLF 1DPH )XQFWLRQ 3DJH
³ $1' $1' /RJLFDOO\ $1'V VWDWXV RI GHVLJQDWHG ELW ZLWK H[HFXWLRQ

FRQGLWLRQ�
���

³ $1' /' $1' /2$' /RJLFDOO\ $1'V UHVXOWV RI SUHFHGLQJ EORFNV� ���
³ $1' 127 $1' 127 /RJLFDOO\ $1'V LQYHUVH RI GHVLJQDWHG ELW ZLWK H[HFXWLRQ

FRQGLWLRQ�
���

³ &17 &2817(5 $ GHFUHPHQWLQJ FRXQWHU� ���
³ /' /2$' 8VHG WR VWDUW LQVWUXFWLRQ OLQH ZLWK WKH VWDWXV RI WKH

GHVLJQDWHG ELW RU WR GHILQH D ORJLF EORFN IRU XVH ZLWK $1'
/' DQG 25 /'�

���

³ /' 127 /2$' 127 8VHG WR VWDUW LQVWUXFWLRQ OLQH ZLWK LQYHUVH RI GHVLJQDWHG ELW� ���
³ 25 25 /RJLFDOO\ 25V VWDWXV RI GHVLJQDWHG ELW ZLWK H[HFXWLRQ

FRQGLWLRQ�
���

³ 25 /' 25 /2$' /RJLFDOO\ 25V UHVXOWV RI SUHFHGLQJ EORFNV� ���
³ 25 127 25 127 /RJLFDOO\ 25V LQYHUVH RI GHVLJQDWHG ELW ZLWK H[HFXWLRQ

FRQGLWLRQ�
���

³ 287 287387 7XUQV 21 RSHUDQG ELW IRU 21 H[HFXWLRQ FRQGLWLRQ� WXUQV
2)) RSHUDQG ELW IRU 2)) H[HFXWLRQ FRQGLWLRQ�

���

³ 287 127 287387 127 7XUQV RSHUDQG ELW 2)) IRU 21 H[HFXWLRQ FRQGLWLRQ� WXUQV
RSHUDQG ELW 21 IRU 2)) H[HFXWLRQ FRQGLWLRQ �L�H�� LQYHUWV
RSHUDWLRQ��

���

³ 56(7 5(6(7 7XUQV WKH RSHUDQG ELW 2)) ZKHQ WKH H[HFXWLRQ FRQGLWLRQ LV
21� DQG GRHV QRW DIIHFW WKH VWDWXV RI WKH RSHUDQG ELW ZKHQ
WKH H[HFXWLRQ FRQGLWLRQ LV 2))�

���

³ 6(7 6(7 7XUQV WKH RSHUDQG ELW 21 ZKHQ WKH H[HFXWLRQ FRQGLWLRQ LV
21� DQG GRHV QRW DIIHFW WKH VWDWXV RI WKH RSHUDQG ELW ZKHQ
WKH H[HFXWLRQ FRQGLWLRQ LV 2))�

���

³ 7,0 7,0(5 21�GHOD\ �GHFUHPHQWLQJ� WLPHU RSHUDWLRQ� ���
��� 123 12 23(5$7,21 1RWKLQJ LV H[HFXWHG DQG SURJUDP PRYHV WR QH[W

LQVWUXFWLRQ�
���

��� (1' (1' 5HTXLUHG DW WKH HQG RI WKH SURJUDP� ���
��� ,/ ,17(5/2&. ,I LQWHUORFN FRQGLWLRQ LV 2))� DOO RXWSXWV DUH WXUQHG 2))

DQG DOO WLPHU 39V UHVHW EHWZHHQ WKLV ,/����� DQG WKH QH[W
���

��� ,/& ,17(5/2&. &/($5
DQG DOO WLPHU 39V UHVHW EHWZHHQ WKLV ,/����� DQG WKH QH[W
,/&������ 2WKHU LQVWUXFWLRQV DUH WUHDWHG DV 123� FRXQWHU
39V DUH PDLQWDLQHG�

���

��� -03 -803 ,I MXPS FRQGLWLRQ LV 2))� DOO LQVWUXFWLRQV EHWZHHQ -03�����
G K GL -0(� � L G

���
��� -0( -803 (1'

M S � � �
DQG WKH FRUUHVSRQGLQJ -0(����� DUH LJQRUHG� ���

�#���� )$/ )$,/85( $/$50
$1' 5(6(7

*HQHUDWHV D QRQ�IDWDO HUURU DQG RXWSXWV WKH GHVLJQDWHG
)$/ QXPEHU WR WKH 3URJUDPPLQJ &RQVROH�

���

��� )$/6 6(9(5( )$,/85(
$/$50

*HQHUDWHV D IDWDO HUURU DQG RXWSXWV WKH GHVLJQDWHG )$/6
QXPEHU WR WKH 3URJUDPPLQJ &RQVROH�

���

��� 67(3 67(3 '(),1( :KHQ XVHG ZLWK D FRQWURO ELW� GHILQHV WKH VWDUW RI D QHZ
VWHS DQG UHVHWV WKH SUHYLRXV VWHS� :KHQ XVHG ZLWKRXW 1�
GHILQHV WKH HQG RI VWHS H[HFXWLRQ�

���

��� 61;7 67(3 67$57 8VHG ZLWK D FRQWURO ELW WR LQGLFDWH WKH HQG RI WKH VWHS� UHVHW
WKH VWHS� DQG VWDUW WKH QH[W VWHS�

���

��� 6)7 6+,)7 5(*,67(5 &UHDWHV D ELW VKLIW UHJLVWHU� ���
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���

&RGH 3DJH)XQFWLRQ1DPH0QHPRQLF
��� .((3 .((3 'HILQHV D ELW DV D ODWFK FRQWUROOHG E\ VHW DQG UHVHW LQSXWV� ���

��� &175 5(9(56,%/(
&2817(5

,QFUHDVHV RU GHFUHDVHV 39 E\ RQH ZKHQHYHU WKH
LQFUHPHQW LQSXW RU GHFUHPHQW LQSXW VLJQDOV� UHVSHFWLYHO\�
JR IURP 2)) WR 21�

���

��� ',)8 ',))(5(17,$7( 83 7XUQV 21 WKH GHVLJQDWHG ELW IRU RQH F\FOH RQ WKH ULVLQJ
HGJH RI WKH LQSXW VLJQDO�

���

��� ',)' ',))(5(17,$7(
'2:1

7XUQV 21 WKH ELW IRU RQH F\FOH RQ WKH WUDLOLQJ HGJH� ���

��� 7,0+ +,*+�63((' 7,0(5 $ KLJK�VSHHG� 21�GHOD\ �GHFUHPHQWLQJ� WLPHU� ���

�#���� :6)7 :25' 6+,)7 6KLIWV GDWD EHWZHHQ VWDUWLQJ DQG HQGLQJ ZRUGV LQ ZRUG
XQLWV� ZULWLQJ ]HURV LQWR VWDUWLQJ ZRUG�

���

�#���� $6)7 $6<1&+521286
6+,)7 5(*,67(5

&UHDWHV D VKLIW UHJLVWHU WKDW H[FKDQJHV WKH FRQWHQWV RI
DGMDFHQW ZRUGV ZKHQ RQH RI WKH ZRUGV LV ]HUR DQG WKH RWK�
HU LV QRW�

���

�#���� 6&$1 &<&/( 7,0( 6HWV WKH PLQLPXP F\FOH WLPH �� WR ����� V�� ���

�#���� 0&03 08/7,�:25'
&203$5(

&RPSDUHV D EORFN RI �� FRQVHFXWLYH ZRUGV WR DQRWKHU
EORFN RI �� FRQVHFXWLYH ZRUGV�

���

��� &03 &203$5( &RPSDUHV WKH FRQWHQWV RI WZR ZRUGV DQG RXWSXWV UHVXOW WR
*5� (4� DQG /( )ODJV�

���

�#���� 029 029( &RSLHV VRXUFH GDWD �ZRUG RU FRQVWDQW� WR GHVWLQDWLRQ ZRUG� ���

�#���� 091 029( 127 ,QYHUWV VRXUFH GDWD �ZRUG RU FRQVWDQW� DQG WKHQ FRSLHV LW WR
GHVWLQDWLRQ ZRUG�

���

�#���� %,1 %&' 72 %,1$5< &RQYHUWV IRXU�GLJLW� %&' GDWD LQ VRXUFH ZRUG LQWR ���ELW
ELQDU\ GDWD� DQG RXWSXWV FRQYHUWHG GDWD WR UHVXOW ZRUG�

���

�#���� %&' %,1$5< 72 %&' &RQYHUWV ELQDU\ GDWD LQ VRXUFH ZRUG LQWR %&'� DQG RXWSXWV
FRQYHUWHG GDWD WR UHVXOW ZRUG�

���

�#���� $6/ $5,7+0(7,& 6+,)7
/()7

6KLIWV HDFK ELW LQ VLQJOH ZRUG RI GDWD RQH ELW WR OHIW� ZLWK &<� ���

�#���� $65 $5,7+0(7,& 6+,)7
5,*+7

6KLIWV HDFK ELW LQ VLQJOH ZRUG RI GDWD RQH ELW WR ULJKW� ZLWK
&<�

���

�#���� 52/ 527$7( /()7 5RWDWHV ELWV LQ VLQJOH ZRUG RI GDWD RQH ELW WR OHIW� ZLWK &<� ���

�#���� 525 527$7( 5,*+7 5RWDWHV ELWV LQ VLQJOH ZRUG RI GDWD RQH ELW WR ULJKW� ZLWK &<� ���

�#���� &20 &203/(0(17 ,QYHUWV ELW VWDWXV RI RQH ZRUG RI GDWD� ���

�#���� $'' %&' $'' $GGV WZR IRXU�GLJLW %&' YDOXHV DQG FRQWHQW RI &<� DQG
RXWSXWV UHVXOW WR VSHFLILHG UHVXOW ZRUG�

���

�#���� 68% %&' 68%75$&7 6XEWUDFWV D IRXU�GLJLW %&' YDOXH DQG &< IURP DQRWKHU
IRXU�GLJLW %&' YDOXH DQG RXWSXWV UHVXOW WR WKH UHVXOW ZRUG�

���

�#���� 08/ %&' 08/7,3/< 0XOWLSOLHV WZR IRXU�GLJLW %&' YDOXHV DQG RXWSXWV UHVXOW WR
VSHFLILHG UHVXOW ZRUGV�

���

�#���� ',9 %&' ',9,'( 'LYLGHV IRXU�GLJLW %&' GLYLGHQG E\ IRXU�GLJLW %&' GLYLVRU
DQG RXWSXWV UHVXOW WR VSHFLILHG UHVXOW ZRUGV�

���

�#���� $1': /2*,&$/ $1' /RJLFDOO\ $1'V WZR ���ELW LQSXW ZRUGV DQG VHWV
FRUUHVSRQGLQJ ELW LQ UHVXOW ZRUG LI FRUUHVSRQGLQJ ELWV LQ
LQSXW ZRUGV DUH ERWK 21�

���

�#���� 25: /2*,&$/ 25 /RJLFDOO\ 25V WZR ���ELW LQSXW ZRUGV DQG VHWV
FRUUHVSRQGLQJ ELW LQ UHVXOW ZRUG LI RQH RU ERWK RI
FRUUHVSRQGLQJ ELWV LQ LQSXW GDWD DUH 21�

���

�#���� ;25: (;&/86,9( 25 ([FOXVLYHO\ 25V WZR ���ELW LQSXW ZRUGV DQG VHWV ELW LQ
UHVXOW ZRUG ZKHQ FRUUHVSRQGLQJ ELWV LQ LQSXW ZRUGV GLIIHU LQ
VWDWXV�

���

�#���� ;15: (;&/86,9( 125 ([FOXVLYHO\ 125V WZR ���ELW LQSXW ZRUGV DQG VHWV ELW LQ
UHVXOW ZRUG ZKHQ FRUUHVSRQGLQJ ELWV LQ LQSXW ZRUGV DUH
VDPH LQ VWDWXV�

���

�#���� ,1& %&' ,1&5(0(17 ,QFUHPHQWV IRXU�GLJLW %&' ZRUG E\ RQH� ���

�#���� '(& %&' '(&5(0(17 'HFUHPHQWV IRXU�GLJLW %&' ZRUG E\ RQH� ���

�#���� 67& 6(7 &$55< 6HWV FDUU\ IODJ �L�H�� WXUQV &< 21�� ���
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&RGH 3DJH)XQFWLRQ1DPH0QHPRQLF
�#���� &/& &/($5 &$55< &OHDUV FDUU\ IODJ �L�H� WXUQV &< 2))�� ���

��� 7560 75$&( 0(025<
6$03/(

,QLWLDWHV GDWD WUDFLQJ� ���

�#���� 06* 0(66$*( 'LVSOD\V D ���FKDUDFWHU PHVVDJH RQ WKH 3URJUDPPLQJ
&RQVROH GLVSOD\�

���

�#���� /06* ���&+$5$&7(5
0(66$*(

2XWSXWV D ���FKDUDFWHU PHVVDJH WR WKH 3URJUDPPLQJ &RQ�
VROH�

���

�#���� 7(50 7(50,1$/ 02'( 6ZLWFKHV WKH 3URJUDPPLQJ &RQVROH WR 7(50,1$/ PRGH
IRU WKH QRUPDO NH\ERDUG PDSSLQJ RSHUDWLRQ�

���

�#���� $'% %,1$5< $'' $GGV WZR IRXU�GLJLW KH[DGHFLPDO YDOXHV DQG FRQWHQW RI &<�
DQG RXWSXWV UHVXOW WR VSHFLILHG UHVXOW ZRUG�

���

�#���� 6%% %,1$5< 68%75$&7 6XEWUDFWV D IRXU�GLJLW KH[DGHFLPDO YDOXH DQG &< IURP
DQRWKHU IRXU�GLJLW KH[DGHFLPDO YDOXH DQG RXWSXWV UHVXOW WR
WKH UHVXOW ZRUG�

���

�#���� 0/% %,1$5< 08/7,3/< 0XOWLSOLHV WZR IRXU�GLJLW KH[DGHFLPDO YDOXHV DQG RXWSXWV
UHVXOW WR VSHFLILHG UHVXOW ZRUGV�

���

�#���� '9% %,1$5< ',9,'( 'LYLGHV IRXU�GLJLW KH[DGHFLPDO GLYLGHQG E\ IRXU�GLJLW
KH[DGHFLPDO GLYLVRU DQG RXWSXWV UHVXOW WR VSHFLILHG UHVXOW
ZRUGV�

���

�#���� $''/ '28%/( %&' $'' $GGV WZR HLJKW�GLJLW YDOXHV �� ZRUGV HDFK� DQG FRQWHQW RI
&<� DQG RXWSXWV UHVXOW WR VSHFLILHG UHVXOW ZRUGV�

���

�#���� 68%/ '28%/( %&'
68%75$&7

6XEWUDFWV DQ HLJKW�GLJLW %&' YDOXH DQG &< IURP DQRWKHU
HLJKW�GLJLW %&' YDOXH DQG RXWSXWV UHVXOW WR WKH UHVXOW
ZRUGV�

���

�#���� 08// '28%/( %&'
08/7,3/<

0XOWLSOLHV WZR HLJKW�GLJLW %&' YDOXHV DQG RXWSXWV UHVXOW WR
VSHFLILHG UHVXOW ZRUGV�

���

�#���� ',9/ '28%/( %&'
',9,'(

'LYLGHV HLJKW�GLJLW %&' GLYLGHQG E\ HLJKW�GLJLW %&' GLYLVRU
DQG RXWSXWV UHVXOW WR VSHFLILHG UHVXOW ZRUGV�

���

�#���� %,1/ '28%/( %&' 72
'28%/( %,1$5<

&RQYHUWV %&' YDOXH LQ WZR FRQVHFXWLYH VRXUFH ZRUGV LQWR
ELQDU\ DQG RXWSXWV FRQYHUWHG GDWD WR WZR FRQVHFXWLYH
UHVXOW ZRUGV�

���

�#���� %&'/ '28%/( %,1$5< 72
'28%/( %&'

&RQYHUWV ELQDU\ YDOXH LQ WZR FRQVHFXWLYH VRXUFH ZRUGV
LQWR %&' DQG RXWSXWV FRQYHUWHG GDWD WR WZR FRQVHFXWLYH
UHVXOW ZRUGV�

���

��� &03/ '28%/( &203$5( &RPSDUHV WZR HLJKW�GLJLW KH[DGHFLPDO YDOXHV� ���

�#���� 035) *5283�� +,*+�
'(16,7< ,�2 5(�
)5(6+

5HIUHVKHV ,�2 ZRUGV DOORFDWHG WR *URXS�� +LJK�GHQVLW\ ,�2
8QLWV�

���

�#���� ;)5% 75$16)(5 %,76 &RSLHV WKH VWDWXV RI XS WR ��� VSHFLILHG VRXUFH ELWV WR WKH
VSHFLILHG GHVWLQDWLRQ ELWV�

���

�#���� /,1( &2/801 72 /,1( &RSLHV D ELW FROXPQ IURP �� FRQVHFXWLYH ZRUGV WR WKH VSH�
FLILHG ZRUG�

���

�#���� &2/0 /,1( 72 &2/801 &RSLHV WKH �� ELWV IURP WKH VSHFLILHG ZRUG WR D ELW FROXPQ
RI �� FRQVHFXWLYH ZRUGV�

���

�#���� 6(& +2856 72
6(&21'6

&RQYHUWV KRXU DQG PLQXWH GDWD WR VHFRQG GDWD� ���

�#���� +06 6(&21'6 72
+2856

&RQYHUWV VHFRQG GDWD WR KRXU DQG PLQXWH GDWD� ���

�#���� %&17 %,7 &2817(5 &RXQWV WKH WRWDO QXPEHU RI ELWV WKDW DUH 21 LQ WKH VSHFLILHG
EORFN RI ZRUGV�

���

�#���� %&03 %/2&. &203$5( -XGJHV ZKHWKHU WKH YDOXH RI D ZRUG LV ZLWKLQ �� UDQJHV
�GHILQHG E\ ORZHU DQG XSSHU OLPLWV��

���

�#���� $35 $5,7+0(7,&
352&(66

3HUIRUPV VLQH� FRVLQH� RU OLQHDU DSSUR[LPDWLRQ FDOFXODWLRQV� ���

�#���� ;)(5 %/2&. 75$16)(5 0RYHV FRQWHQW RI VHYHUDO FRQVHFXWLYH VRXUFH ZRUGV WR
FRQVHFXWLYH GHVWLQDWLRQ ZRUGV�

���
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&RGH 3DJH)XQFWLRQ1DPH0QHPRQLF
�#���� %6(7 %/2&. 6(7 &RSLHV FRQWHQW RI RQH ZRUG RU FRQVWDQW WR VHYHUDO

FRQVHFXWLYH ZRUGV�
���

�#���� 5227 648$5( 5227 &RPSXWHV VTXDUH URRW RI HLJKW�GLJLW %&' YDOXH DQG
RXWSXWV WUXQFDWHG IRXU�GLJLW LQWHJHU UHVXOW WR VSHFLILHG UHVXOW
ZRUG�

���

�#���� ;&+* '$7$ (;&+$1*( ([FKDQJHV FRQWHQWV RI WZR GLIIHUHQW ZRUGV� ���

�#���� 6/' 21( ',*,7 6+,)7
/()7

/HIW VKLIWV GDWD EHWZHHQ VWDUWLQJ DQG HQGLQJ ZRUGV E\ RQH
GLJLW �IRXU ELWV��

���

�#���� 65' 21( ',*,7 6+,)7
5,*+7

5LJKW VKLIWV GDWD EHWZHHQ VWDUWLQJ DQG HQGLQJ ZRUGV E\
RQH GLJLW �IRXU ELWV��

���

�#���� 0/3; ��72������72����
'(&2'(5

&RQYHUWV XS WR IRXU KH[DGHFLPDO GLJLWV LQ VRXUFH ZRUG LQWR
GHFLPDO YDOXHV IURP � WR �� DQG WXUQV 21� LQ UHVXOW
ZRUG�V�� ELW�V� ZKRVH SRVLWLRQ FRUUHVSRQGV WR FRQYHUWHG
YDOXH�

&DQ DOVR FRQYHUW XS WR HLJKW KH[DGHFLPDO GLJLWV DQG WXUQ
21 FRUUHVSRQGLQJ ELWV LQ UHVXOW ZRUGV 5 WR 5����

���

�#���� '03; ���72�������72��
(1&2'(5

'HWHUPLQHV SRVLWLRQ RI KLJKHVW 21 ELW LQ VRXUFH ZRUG�V�
DQG ZULWHV WKH 21 ELW·V SRVLWLRQ �� WR )� WR GLJLW�V� LQ 5�

&DQ DOVR GHWHUPLQH WKH SRVLWLRQ RI WKH KLJKHVW 21 ELW LQ
RQH RU WZR JURXSV RI �� ZRUGV �6 WR 6���� 6��� WR 6����
DQG ZULWHV WKH 21 ELW·V SRVLWLRQ ��� WR ))� WR E\WH�V� LQ 5�

���

�#���� 6'(& ��6(*0(17
'(&2'(5

&RQYHUWV KH[DGHFLPDO YDOXHV IURP VRXUFH ZRUG WR GDWD IRU
VHYHQ�VHJPHQW GLVSOD\�

���

�#���� )',9 )/2$7,1* 32,17
',9,'(

'LYLGHV RQH IORDWLQJ SRLQW YDOXH �'G��� 'G� E\ DQRWKHU
�'U��� 'U� DQG RXWSXWV WKH UHVXOW WR 5�� DQG 5�

���

�#���� ',67 6,1*/( :25'
',675,%87(

0RYHV RQH ZRUG RI VRXUFH GDWD WR GHVWLQDWLRQ ZRUG ZKRVH
DGGUHVV LV JLYHQ E\ GHVWLQDWLRQ EDVH ZRUG SOXV RIIVHW�

���

�#���� &2// '$7$ &2//(&7 ([WUDFWV GDWD IURP VRXUFH ZRUG DQG ZULWHV LW WR GHVWLQDWLRQ
ZRUG�

���

�#���� 029% 029( %,7 7UDQVIHUV GHVLJQDWHG ELW RI VRXUFH ZRUG RU FRQVWDQW WR
GHVLJQDWHG ELW RI GHVWLQDWLRQ ZRUG�

���

�#���� 029' 029( ',*,7 0RYHV KH[DGHFLPDO FRQWHQW RI VSHFLILHG IRXU�ELW VRXUFH
GLJLW�V� WR VSHFLILHG GHVWLQDWLRQ GLJLW�V� IRU XS WR IRXU GLJLWV�

���

�#���� 6)75 5(9(56,%/( 6+,)7
5(*,67(5

6KLIWV GDWD LQ VSHFLILHG ZRUG RU VHULHV RI ZRUGV WR HLWKHU OHIW
RU ULJKW�

���

�#���� 7&03 7$%/( &203$5( &RPSDUHV IRXU�GLJLW KH[DGHFLPDO YDOXH ZLWK YDOXHV LQ WDEOH
FRQVLVWLQJ RI �� ZRUGV�

���

�#���� $6& $6&,, &219(57 &RQYHUWV KH[DGHFLPDO YDOXHV IURP WKH VRXUFH ZRUG WR
HLJKW�ELW $6&,, FRGH VWDUWLQJ DW OHIWPRVW RU ULJKWPRVW KDOI RI
VWDUWLQJ GHVWLQDWLRQ ZRUG�

���

��� 77,0 727$/,=,1* 7,0(5 &UHDWHV D WRWDOL]LQJ WLPHU� ���

�#���� =&3 $5($ 5$1*(
&203$5(

&RPSDUHV D ZRUG WR D UDQJH GHILQHG E\ ORZHU DQG XSSHU
OLPLWV DQG RXWSXWV WKH UHVXOW WR WKH *5� (4� DQG /( IODJV�

���

�#���� ,17 ,17(55837
&21752/

3HUIRUPV LQWHUUXSW FRQWURO� VXFK DV PDVNLQJ DQG XQPDVN�
LQJ WKH LQWHUUXSW ELWV IRU ,�2 LQWHUUXSWV�

���

�#���� 6(1' 1(7:25. 6(1' 8VHG IRU FRPPXQLFDWLRQV ZLWK RWKHU 3&V OLQNHG WKURXJK
WKH 6<60$& 1(7 /LQN 6\VWHP RU 6<60$& /,1. 6\VWHP�

���

�#���� 6%6 68%5287,1(
(175<

&DOOV DQG H[HFXWHV VXEURXWLQH 1� ���

��� 6%1 68%5287,1(
'(),1(

0DUNV VWDUW RI VXEURXWLQH 1� ���

��� 5(7 5(7851 0DUNV WKH HQG RI D VXEURXWLQH DQG UHWXUQV FRQWURO WR PDLQ
SURJUDP�

���

�#���� :'7 :$7&+'2* 7,0(5
5()5(6+

,QFUHDVHV WKH ZDWFKGRJ WLPHU 39 E\ � WR ���� PV� ���

�#���� ,25) ,�2 5()5(6+ 5HIUHVKHV DOO ,�2 ZRUGV EHWZHHQ WKH VWDUW DQG HQG ZRUGV� ���
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&RGH 3DJH)XQFWLRQ1DPH0QHPRQLF
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WKH 6<60$& 1(7 /LQN 6\VWHP RU 6<60$& /,1. 6\VWHP�
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�#���� 0&52 0$&52 &DOOV DQG H[HFXWHV D VXEURXWLQH UHSODFLQJ ,�2 ZRUGV� ���
�#���� &36 6,*1(' %,1$5<

&203$5(
&RPSDUHV WZR ���ELW ���GLJLW� VLJQHG ELQDU\ YDOXHV DQG
RXWSXWV WKH UHVXOW WR WKH *5� (4� DQG /( IODJV�

���

�#���� &36/ '28%/( 6,*1('
%,1$5< &203$5(

&RPSDUHV WZR ���ELW ���GLJLW� VLJQHG ELQDU\ YDOXHV DQG
RXWSXWV WKH UHVXOW WR WKH *5� (4� DQG /( IODJV�

���

�#���� =&3/ '28%/( $5($
5$1*( &203$5(

&RPSDUHV DQ ��GLJLW YDOXH WR D UDQJH GHILQHG E\ ORZHU DQG
XSSHU OLPLWV DQG RXWSXWV WKH UHVXOW WR WKH *5� (4� DQG /(
IODJV�

���

�#���� 1(* �·6 &203/(0(17 &RQYHUWV WKH IRXU�GLJLW KH[DGHFLPDO FRQWHQW RI WKH VRXUFH
ZRUG WR LWV �·V FRPSOHPHQW DQG RXWSXWV WKH UHVXOW WR 5�

���

�#���� 1(*/ '28%/( �·6
&203/(0(17

&RQYHUWV WKH HLJKW�GLJLW KH[DGHFLPDO FRQWHQW RI WKH VRXUFH
ZRUGV WR LWV �·V FRPSOHPHQW DQG RXWSXWV WKH UHVXOW WR 5
DQG 5���

���

�#���� +(; $6&,,�72�+(;$'(&,
0$/

&RQYHUWV $6&,, GDWD WR KH[DGHFLPDO GDWD� ���

�#���� )&6 )&6 &$/&8/$7( &KHFNV IRU HUURUV LQ GDWD WUDQVPLWWHG E\ D +RVW /LQN FRP�
PDQG�

���

�#���� 65&+ '$7$ 6($5&+ 6HDUFKHV WKH VSHFLILHG UDQJH RI PHPRU\ IRU WKH VSHFLILHG
GDWD� 2XWSXWV WKH ZRUG DGGUHVV�HV� RI ZRUGV LQ WKH UDQJH
WKDW FRQWDLQ WKH GDWD�

���

�#���� 0$; ),1' 0$;,080 )LQGV WKH PD[LPXP YDOXH LQ VSHFLILHG GDWD DUHD DQG RXW�
SXWV WKDW YDOXH WR DQRWKHU ZRUG�

���

�#���� 0,1 ),1' 0,1,080 )LQGV WKH PLQLPXP YDOXH LQ VSHFLILHG GDWD DUHD DQG RXW�
SXWV WKDW YDOXH WR DQRWKHU ZRUG�

���

�#���� 680 680 &$/&8/$7( &RPSXWHV WKH VXP RI WKH FRQWHQWV RI WKH ZRUGV LQ WKH VSH�
FLILHG UDQJH RI PHPRU\�

���

�#���� 3,' 3,' &21752/ 3,' FRQWURO LV SHUIRUPHG DFFRUGLQJ WR WKH RSHUDQG DQG 3,'
SDUDPHWHUV WKDW DUH SUHVHW�

���

�#���� 6&/ 6&$/,1* 3HUIRUPV D VFDOLQJ FRQYHUVLRQ RQ WKH FDOFXODWHG YDOXH� ���

��� $9* $9(5$*( 9$/8( $GGV WKH VSHFLILHG QXPEHU RI KH[DGHFLPDO ZRUGV DQG
FRPSXWHV WKH PHDQ YDOXH� 5RXQGV RII WR � GLJLWV SDVW WKH
GHFLPDO SRLQW�

���

��� '6: ',*,7$/ 6:,7&+ ,1�
387

,QSXWV �� RU ��GLJLW %&' GDWD IURP D GLJLWDO VZLWFK� ���

��� 7.< 7(1 .(< ,1387 ,QSXWV � GLJLWV RI %&' GDWD IURP D ���NH\ NH\SDG� ���
��� +.< +(;$'(&,0$/ .(<

,1387
,QSXWV XS WR � GLJLWV RI KH[DGHFLPDO GDWD IURP D ���NH\
NH\SDG�

���

��� 075 0$75,; ,1387 ,QSXWV GDWD IURP DQ � LQSXW SRLQW � � RXWSXW SRLQW PDWUL[
DQG UHFRUGV WKDW GDWD LQ ' WR '���

���

��� �6(* ��6(*0(17
',63/$<
287387

&RQYHUWV �� RU ��GLJLW %&' GDWD WR ��VHJPHQW GLVSOD\ IRU�
PDW DQG WKHQ RXWSXWV WKH FRQYHUWHG GDWD�

���

�#���� ,25' 63(&,$/ ,�2 81,7
5($'

7UDQVIHUV GDWD IURP WKH VSHFLILHG 6SHFLDO ,�2 8QLW·V
PHPRU\ WR ZRUGV LQ WKH 3&�

���

�#���� ,2:5 63(&,$/ ,�2 81,7
:5,7(

7UDQVIHUV GDWD IURP ZRUGV LQ WKH 3& WR WKH VSHFLILHG 6SH�
FLDO ,�2 8QLW·V PHPRU\�

���

�#���� 5;' 5(&(,9( 5HFHLYHV GDWD YLD D FRPPXQLFDWLRQV SRUW� ���

�#���� 7;' 75$160,7 6HQGV GDWD YLD D FRPPXQLFDWLRQV SRUW� ���

�#���� 6783 &+$1*( 56����&
6(783

&KDQJHV WKH 3& 6HWXS VHWWLQJV IRU WKH VSHFLILHG SRUW� ���

�#���� 30&5 35272&2/ 0$&52 &DOOV DQG H[HFXWHV WKH VSHFLILHG FRPPXQLFDWLRQV VH�
TXHQFH �SURWRFRO� WKDW KDV EHHQ UHJLVWHUHG LQ WKH &RPPX�
QLFDWLRQV %RDUG�

���

�#���� &0&5 3&0&,$ &$5'
0$&52

([HFXWHV PDFUR SURFHVVLQJ WR UHDG� ZULWH� VHDUFK� DQG
FRPSDUH �WR PHPRU\� ILOHV WKURXJK WKH 3&0&,$ &DUG 8QLW�

���
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&RGH 3DJH)XQFWLRQ1DPH0QHPRQLF
��� )3' )$,/85( 32,17

'(7(&7
)LQGV HUURUV ZLWKLQ DQ LQVWUXFWLRQ EORFN� ���

�#���� ;'05 (;3$16,21 '0
5($'

7KH FRQWHQWV RI WKH GHVLJQDWHG QXPEHU RI ZRUGV RI WKH
IL[HG H[SDQVLRQ '0 GDWD DUH UHDG DQG RXWSXW WR WKH GHV�
WLQDWLRQ ZRUG RQ WKH 3& VLGH�

���

�#���� (0%& 6(/(&7 (0 %$1. &KDQJHV WKH FXUUHQW (0 EDQN WR WKH VSHFLILHG EDQN QXP�
EHU�

���

���  (48$/ &RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6�  6���

���

���  / '28%/( (48$/ &RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6�  6���

���

���  6 6,*1(' (48$/ &RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV VLJQHG
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6�  6���

���

���  6/ '28%/( 6,*1('
(48$/

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV RI
VLJQHG KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ
LI WKH UHVXOW LV WUXH �L�H�� LI 6�  6���

���

��� �! 127 (48$/ &RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ )285 GLJLWV
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6� �! 6���

���

��� �!/ '28%/( 127
(48$/

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6� �! 6���

���

��� �!6 6,*1(' 127 (48$/ &RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV VLJQHG
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6� �! 6���

���

��� �!6/ '28%/( 6,*1('
127 (48$/

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV VLJQHG
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6� �! 6���

���

��� � /(66 7+$1 &RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6� � 6���

���

��� �/ '28%/( /(66 7+$1 &RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6� � 6���

���

��� �6 6,*1(' /(66 7+$1 &RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV VLJQHG
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6� � 6���

���

��� �6/ '28%/( 6,*1('
/(66 7+$1

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV VLJQHG
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6� � 6���

���

��� � /(66 7+$1 25
(48$/

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6�% 6���

���

��� � / '28%/( /(66 7+$1
25 (48$/

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6�% 6���

���

��� � 6 6,*1(' /(66 7+$1
25 (48$/

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV VLJQHG
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6�% 6���

���

��� � 6/ '28%/( 6,*1('
/(66 7+$1 25
(48$/

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV VLJQHG
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6�% 6���

���

��� ! *5($7(5 7+$1 &RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6� ! 6���

���



$SSHQGL[ %3URJUDPPLQJ ,QVWUXFWLRQV

���

&RGH 3DJH)XQFWLRQ1DPH0QHPRQLF
��� !/ '28%/( *5($7(5

7+$1
&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6� ! 6���

���

��� !6 6,*1(' *5($7(5
7+$1

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV VLJQHG
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6� ! 6���

���

��� !6/ '28%/( 6,*1('
*5($7(5 7+$1

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV VLJQHG
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6� ! 6���

���

��� ! *5($7(5 7+$1 25
(48$/

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6�� 6���

���

��� ! / '28%/( *5($7(5
7+$1 25 (48$/

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6�� 6���

���

��� ! 6 6,*1(' *5($7(5
7+$1 25 (48$/

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV VLJQHG
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6�� 6���

���

��� ! 6/ '28%/( 6,*1('
*5($7(5 7+$1 25
(48$/

&RPSDUHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV VLJQHG
KH[DGHFLPDO� DQG WXUQV 21 WKH H[HFXWLRQ FRQGLWLRQ LI WKH
UHVXOW LV WUXH �L�H�� LI 6�� 6���

���

��� 767 7(67 %,7 7XUQV 21 WKH H[HFXWLRQ FRQGLWLRQ ZKHQ D GHVLJQDWHG ELW LQ
D GHVLJQDWHG ZRUG WXUQV 21�

���

��� 7671 7(67 %,7 127 7XUQV 21 WKH H[HFXWLRQ FRQGLWLRQ ZKHQ D GHVLJQDWHG ELW LQ
D GHVLJQDWHG ZRUG WXUQV 2))�

���

�#���� � 6,*1(' %,1$5<
$'' :,7+287
&$55<

$GGV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV KH[DGHFLPDO
ZLWK VLJQ� DQG RXWSXWV WKH UHVXOW WR D VSHFLILHG ZRUG�

���

�#���� �/ '28%/( 6,*1('
%,1$5< $''
:,7+287 &$55<

$GGV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV KH[DGHFLPDO
ZLWK VLJQ� DQG RXWSXWV WKH UHVXOW WR VSHFLILHG ZRUGV�

���

�#���� �& 6,*1(' %,1$5<
$'' :,7+ &$55<

$GGV ZRUG GDWD DQG FRQVWDQWV� LQFOXGLQJ FDUU\� LQ IRXU
GLJLWV KH[DGHFLPDO ZLWK VLJQ� DQG RXWSXWV WKH UHVXOW WR D
VSHFLILHG ZRUG�

���

�#���� �&/ '28%/( 6,*1('
%,1$5< $'' :,7+
&$55<

$GGV ZRUG GDWD DQG FRQVWDQWV� LQFOXGLQJ FDUU\� LQ HLJKW
GLJLWV KH[DGHFLPDO ZLWK VLJQ� DQG RXWSXWV WKH UHVXOW WR
VSHFLILHG ZRUGV�

���

�#���� �% %&' $'' :,7+287
&$55<

$GGV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV %&'� DQG
RXWSXWV WKH UHVXOW WR D VSHFLILHG ZRUG�

���

�#���� �%/ '28%/( %&' $''
:,7+287 &$55<

$GGV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV %&'� DQG
RXWSXWV WKH UHVXOW WR VSHFLILHG ZRUGV�

���

�#���� �%& %&' $'' :,7+
&$55<

$GGV ZRUG GDWD DQG FRQVWDQWV� LQFOXGLQJ FDUU\� LQ IRXU
GLJLWV %&'� DQG RXWSXWV WKH UHVXOW WR D VSHFLILHG ZRUG�

���

�#���� �%&/ '28%/( %&' $''
:,7+ &$55<

$GGV ZRUG GDWD DQG FRQVWDQWV� LQFOXGLQJ FDUU\� LQ HLJKW
GLJLWV %&'� DQG RXWSXWV WKH UHVXOW WR VSHFLILHG ZRUGV�

���

�#���� ï 6,*1(' %,1$5<
68%75$&7
:,7+287 &$55<

6XEWUDFWV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV
KH[DGHFLPDO ZLWK VLJQ� DQG RXWSXWV WKH UHVXOW WR D VSHFLILHG
ZRUG�

���

�#���� ï/ '28%/( 6,*1('
%,1$5< 68%75$&7
:,7+287 &$55<

6XEWUDFWV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV
KH[DGHFLPDO ZLWK VLJQ� DQG RXWSXWV WKH UHVXOW WR VSHFLILHG
ZRUGV�

���

�#���� ï& 6,*1(' %,1$5<
68%75$&7 :,7+
&$55<

6XEWUDFWV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV
KH[DGHFLPDO ZLWK VLJQ� LQFOXGLQJ FDUU\� DQG RXWSXWV WKH
UHVXOW WR D VSHFLILHG ZRUG�

���

�#���� ï&/ '28%/( 6,*1('
%,1$5< 68%75$&7
:,7+ &$55<

6XEWUDFWV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV
KH[DGHFLPDO ZLWK VLJQ� LQFOXGLQJ FDUU\� DQG RXWSXWV WKH
UHVXOW WR VSHFLILHG ZRUGV�

���

�#���� ï% %&' 68%75$&7
:,7+287 &$55<

6XEWUDFWV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV %&'� DQG
RXWSXWV WKH UHVXOW WR D VSHFLILHG ZRUG�

���



$SSHQGL[ %3URJUDPPLQJ ,QVWUXFWLRQV

���

&RGH 3DJH)XQFWLRQ1DPH0QHPRQLF
�#���� ï%/ '28%/( %&'

68%75$&7
:,7+287 &$55<

6XEWUDFWV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV %&'� DQG
RXWSXWV WKH UHVXOW WR VSHFLILHG ZRUGV�

���

�#���� ï%& %&' 68%75$&7
:,7+ &$55<

6XEWUDFWV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV %&'�
LQFOXGLQJ FDUU\� DQG RXWSXWV WKH UHVXOW WR D VSHFLILHG ZRUG�

���

�#���� ï%&/ '28%/( %&'
68%75$&7 :,7+
&$55<

6XEWUDFWV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV %&'�
LQFOXGLQJ FDUU\� DQG RXWSXWV WKH UHVXOW WR VSHFLILHG ZRUGV�

���

�#����  6,*1(' %,1$5<
08/7,3/

0XOWLSOLHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV
KH[DGHFLPDO ZLWK VLJQ� DQG RXWSXWV WKH UHVXOW WR VSHFLILHG
ZRUGV�

���

�#���� / '28%/( 6,*1('
%,1$5< 08/7,3/<

0XOWLSOLHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV
KH[DGHFLPDO ZLWK VLJQ� DQG RXWSXWV WKH UHVXOW WR VSHFLILHG
ZRUGV�

���

�#���� 8 816,*1(' %,1$5<
08/7,3/<

0XOWLSOLHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV
KH[DGHFLPDO ZLWKRXW VLJQ� DQG RXWSXWV WKH UHVXOW WR
VSHFLILHG ZRUGV�

���

�#���� 8/ '28%/( 816,*1('
%,1$5< 08/7,3/<

0XOWLSOLHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV
KH[DGHFLPDO ZLWKRXW VLJQ� DQG RXWSXWV WKH UHVXOW WR
VSHFLILHG ZRUGV�

���

�#���� % %&' 08/7,3/< 0XOWLSOLHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV %&'� DQG
RXWSXWV WKH UHVXOW WR VSHFLILHG ZRUGV�

���

�#���� %/ '28%/( %&'
08/7,3/<

0XOWLSOLHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV %&'� DQG
RXWSXWV WKH UHVXOW WR VSHFLILHG ZRUGV�

���

�#���� � 6,*1(' %,1$5<
',9,'(

'LYLGHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV KH[DGHFLPDO
ZLWK VLJQ� DQG RXWSXWV WKH UHVXOW WR VSHFLILHG ZRUGV�

���

�#���� �/ '28%/( 6,*1('
%,1$5< ',9,'(

'LYLGHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV
KH[DGHFLPDO ZLWK VLJQ� DQG RXWSXWV WKH UHVXOW WR VSHFLILHG
ZRUGV�

���

�#���� �8 816,*1(' %,1$5<
',9,'(

'LYLGHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV KH[DGHFLPDO
ZLWKRXW VLJQ� DQG RXWSXWV WKH UHVXOW WR VSHFLILHG ZRUGV�

���

�#���� �8/ '28%/( 816,*1('
%,1$5< ',9,'(

'LYLGHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV
KH[DGHFLPDO ZLWKRXW VLJQ� DQG RXWSXWV WKH UHVXOW WR
VSHFLILHG ZRUGV�

���

�#���� �% %&' ',9,'( 'LYLGHV ZRUG GDWD DQG FRQVWDQWV LQ IRXU GLJLWV %&'� DQG
RXWSXWV WKH UHVXOW WR VSHFLILHG ZRUGV�

���

�#���� �%/ '28%/( %&'
',9,'(

'LYLGHV ZRUG GDWD DQG FRQVWDQWV LQ HLJKW GLJLWV %&'� DQG
RXWSXWV WKH UHVXOW WR VSHFLILHG ZRUGV�

���

�#���� $'%/ '28%/( %,1$5<
$''

$GGV WZR ��GLJLW ELQDU\ YDOXHV �QRUPDO RU VLJQHG GDWD� DQG
RXWSXWV WKH UHVXOW WR 5 DQG 5���

���

�#���� 6%%/ '28%/( %,1$5<
68%75$&7

6XEWUDFWV DQ ��GLJLW ELQDU\ YDOXH �QRUPDO RU VLJQHG GDWD�
IURP DQRWKHU DQG RXWSXWV WKH UHVXOW WR 5 DQG 5���

���

�#���� 0%6/ '28%/( 6,*1('
%,1$5< 08/7,3/<

0XOWLSOLHV WZR ���ELW ���GLJLW� VLJQHG ELQDU\ YDOXHV DQG RXW�
SXWV WKH ���GLJLW VLJQHG ELQDU\ UHVXOW WR 5�� WKURXJK 5�

���

�#���� '%6/ '28%/( 6,*1('
%,1$5< ',9,'(

'LYLGHV RQH ���ELW VLJQHG ELQDU\ YDOXH E\ DQRWKHU DQG RXW�
SXWV WKH ���ELW VLJQHG ELQDU\ UHVXOW WR 5�� WR 5�

���

�#���� 0%6 6,*1(' %,1$5<
08/7,3/<

0XOWLSOLHV WKH VLJQHG ELQDU\ FRQWHQW RI WZR ZRUGV DQG RXW�
SXWV WKH ��GLJLW VLJQHG ELQDU\ UHVXOW WR 5�� DQG 5�

���

�#���� '%6 6,*1(' %,1$5<
',9,'(

'LYLGHV RQH ���ELW VLJQHG ELQDU\ YDOXH E\ DQRWKHU DQG RXW�
SXWV WKH ���ELW VLJQHG ELQDU\ UHVXOW WR 5�� DQG 5�

���

�#��ïï� ;)5� (0 %/2&.
75$16)(5

0RYHV FRQWHQW RI VHYHUDO FRQVHFXWLYH VRXUFH ZRUGV WR
FRQVHFXWLYH GHVWLQDWLRQ ZRUGV� :RUGV LQ WKH DQ\ YDOLG (0
EDQN FDQ EH VSHFLILHG IRU WKH VRXUFH RU GHVWLQDWLRQ� 7KLV
LQVWUXFWLRQ FDQ EH XVHG WR FKDQJH WKH FXUUHQW EDQN�

���



$SSHQGL[ %3URJUDPPLQJ ,QVWUXFWLRQV

���

&RGH 3DJH)XQFWLRQ1DPH0QHPRQLF
�#��ïï� %;)� (0 %$1.

75$16)(5
0RYHV FRQWHQW RI VHYHUDO FRQVHFXWLYH VRXUFH ZRUGV WR
FRQVHFXWLYH GHVWLQDWLRQ ZRUGV� :RUGV LQ WKH FXUUHQW (0
EDQN FDQ EH VSHFLILHG IRU WKH VRXUFH RU GHVWLQDWLRQ�

���

�#��ïï� ,(06 ,1',5(&7 (0
$''5(66,1*

&KDQJHV WKH GHVWLQDWLRQ RI LQGLUHFW '0 DGGUHVVLQJ �m'0�
WR '0 RU WKH VSHFLILHG (0 EDQN� 7KLV LQVWUXFWLRQ FDQ EH
XVHG WR FKDQJH WKH FXUUHQW (0 EDQN�

���



���

$SSHQGL[ &
(UURU DQG $ULWKPHWLF )ODJ 2SHUDWLRQ

7KH IROORZLQJ WDEOH VKRZV WKH LQVWUXFWLRQV WKDW DIIHFW WKH 1� 2)� 8)� (5� &<� *5� /( DQG (4 IODJV�

,Q JHQHUDO� 1 LQGLFDWHV D QHJDWLYH UHVXOW� 2) LQGLFDWHV WKDW WKH UHVXOW RI D ���ELW FDOFXODWLRQ LV JUHDWHU WKDQ ������
��)))� RU WKH UHVXOW RI D ���ELW FDOFXODWLRQ LV JUHDWHU WKDQ ������������� ��))) ))))�� 8) LQGLFDWHV WKDW WKH UHVXOW
RI D ���ELW FDOFXODWLRQ LV OHVV WKDQ ï������ ������ RU WKH UHVXOW RI D ���ELW FDOFXODWLRQ LV OHVV WKDQ ï�������������
����� ������ 5HIHU WR 6HFWLRQ � ,QVWUXFWLRQ 6HW IRU GHWDLOV�
(5 LQGLFDWHV WKDW RSHUDQG GDWD LV QRW ZLWKLQ UHTXLUHPHQWV� &< LQGLFDWHV DULWKPHWLF RU GDWD VKLIW UHVXOWV� *5 LQGL�
FDWHV WKDW D FRPSDUHG YDOXH LV ODUJHU WKDQ VRPH VWDQGDUG� /7 WKDW LW LV VPDOOHU� DQG (4� WKDW LW LV WKH VDPH� (4 DOVR
LQGLFDWHV D UHVXOW RI ]HUR IRU DULWKPHWLF RSHUDWLRQV� 5HIHU WR 6HFWLRQ � ,QVWUXFWLRQ 6HW IRU GHWDLOV�
9HUWLFDO DUURZV LQ WKH WDEOH LQGLFDWH WKH IODJV WKDW DUH WXUQHG 21 DQG 2)) DFFRUGLQJ WR WKH UHVXOW RI WKH LQVWUXFWLRQ�
$OWKRXJK ODGGHU GLDJUDP LQVWUXFWLRQV�7,0� DQG&17DUH H[HFXWHGZKHQ(5 LV21� RWKHU LQVWUXFWLRQVZLWK D YHUWLFDO
DUURZ XQGHU WKH (5 FROXPQ DUH QRW H[HFXWHG LI (5 LV 21� $OO RI WKH RWKHU IODJV LQ WKH IROORZLQJ WDEOH ZLOO DOVR QRW
RSHUDWH ZKHQ (5 LV 21�
,QVWUXFWLRQV QRW VKRZQ GR QRW DIIHFW DQ\ RI WKH IODJV LQ WKH WDEOH� $OWKRXJK RQO\ WKH QRQ�GLIIHUHQWLDWHG IRUP RI HDFK
LQVWUXFWLRQ LV VKRZQ� GLIIHUHQWLDWHG LQVWUXFWLRQV DIIHFW IODJV LQ H[DFWO\ WKH VDPH ZD\�
$OO � IODJV DUH WXUQHG 2)) ZKHQ (1'����� LV H[HFXWHG� VR WKHLU VWDWXV FDQQRW EH PRQLWRUHG ZLWK D 3URJUDPPLQJ
&RQVROH�

0QHPRQLF �����
�(5�

�����
�&<�

�����
�*5�

�����
�(4�

�����
�/(�

�����
�2)�

�����
�8)�

�����
�1�

3DJH

7,0 E ��� ��� ��� ��� ��� ��� ��� ���
&17 E ��� ��� ��� ��� ��� ��� ��� ���
(1' ����� 2)) 2)) 2)) 2)) 2)) 2)) 2)) 2)) ���
6)7����� 2)) ��� ��� ��� ��� ��� ��� ��� ���
&175����� E ��� ��� ��� ��� ��� ��� ��� ���
7,0+����� E ��� ��� ��� ��� ��� ��� ��� ���
:6)7����� E ��� ��� ��� ��� ��� ��� ��� ���
$6)7����� E ��� ��� ��� ��� ��� ��� ��� ���
6&$1����� E ��� ��� ��� ��� ��� ��� ��� ���
0&03����� E ��� ��� E ��� ��� ��� ��� ���
&03����� E ��� E E E ��� ��� ��� ���
029����� E ��� ��� E ��� ��� ��� E ���
091����� E ��� ��� E ��� ��� ��� E ���
%,1����� E ��� ��� E ��� ��� ��� 2)) ���
%&'����� E ��� ��� E ��� ��� ��� ��� ���
$6/����� E E ��� E ��� ��� ��� E ���
$65����� E E ��� E ��� ��� ��� 2)) ���
52/����� E E ��� E ��� ��� ��� E ���
525����� E E ��� E ��� ��� ��� E ���
&20����� E ��� ��� E ��� ��� ��� E ���
$''����� E E ��� E ��� ��� ��� ��� ���
68%����� E E ��� E ��� ��� ��� ��� ���
08/����� E ��� ��� E ��� ��� ��� ��� ���
',9����� E ��� ��� E ��� ��� ��� ��� ���
$1':����� E ��� ��� E ��� ��� ��� E ���
25:����� E ��� ��� E ��� ��� ��� E ���
;25:����� E ��� ��� E ��� ��� ��� E ���
;15:����� E ��� ��� E ��� ��� ��� E ���



$SSHQGL[ &(UURU DQG $ULWKPHWLF )ODJ 2SHUDWLRQ

���

0QHPRQLF 3DJH�����
�1�

�����
�8)�

�����
�2)�

�����
�/(�

�����
�(4�

�����
�*5�

�����
�&<�

�����
�(5�

,1&����� E ��� ��� E ��� ��� ��� ��� ���

'(&����� E ��� ��� E ��� ��� ��� ��� ���

67&����� ��� 21 ��� ��� ��� ��� ��� ��� ���
&/&����� ��� ��� ��� ��� ��� ��� ��� ��� ���

06*����� E ��� ��� ��� ��� ��� ��� ��� ���

/06*����� E ��� ��� ��� ��� ��� ��� ��� ���

$'%����� E E ��� E ��� E E E ���
6%%����� E E ��� E ��� E E E ���

0/%����� E ��� ��� E ��� ��� ��� E ���

'9%����� E ��� ��� E ��� ��� ��� E ���

$''/����� E E ��� E ��� ��� ��� ��� ���
68%/����� E E ��� E ��� ��� ��� ��� ���

08//����� E ��� ��� E ��� ��� ��� ��� ���

',9/����� E ��� ��� E ��� ��� ��� ��� ���

%,1/����� E ��� ��� E ��� ��� ��� 2)) ���
%&'/����� E ��� ��� E ��� ��� ��� ��� ���

&03/����� E ��� E E E ��� ��� ��� ���

035)����� E ��� ��� ��� ��� ��� ��� ��� ���

;)5%����� E ��� ��� ��� ��� ��� ��� ���

/,1(����� E ��� ��� E ��� ��� ��� ��� ���
&2/0����� E ��� ��� E ��� ��� ��� ��� ���

6(&����� E ��� ��� E ��� ��� ��� ��� ���

+06����� E ��� ��� E ��� ��� ��� ��� ���

%&17����� E ��� ��� E ��� ��� ��� ��� ���
%&03����� E ��� ��� ��� ��� ��� ��� ��� ���

$35����� E ��� ��� E ��� ��� ��� E ���

;)(5����� E ��� ��� ��� ��� ��� ��� ��� ���

%6(7����� E ��� ��� ��� ��� ��� ��� ��� ���
5227����� E ��� ��� E ��� ��� ��� ��� ���

;&+*����� E ��� ��� ��� ��� ��� ��� ��� ���

6/'����� E ��� ��� ��� ��� ��� ��� ��� ���

65'����� E ��� ��� ��� ��� ��� ��� ��� ���

0/3;����� E ��� ��� ��� ��� ��� ��� ��� ���
'03;����� E ��� ��� ��� ��� ��� ��� ��� ���

6'(&����� E ��� ��� ��� ��� ��� ��� ��� ���

)',9����� E ��� ��� ��� E ��� ��� ��� ���

',67����� E ��� ��� ��� E ��� ��� E ���
&2//����� E ��� ��� ��� E ��� ��� E ���

029%����� E ��� ��� ��� ��� ��� ��� ��� ���

029'����� E ��� ��� ��� ��� ��� ��� ��� ���

6)75����� E E ��� ��� ��� ��� ��� ��� ���
7&03����� E ��� ��� E ��� ��� ��� ��� ���

$6&����� E ��� ��� ��� ��� ��� ��� ��� ���

77,0����� E ��� ��� ��� ��� ��� ��� ��� ���

=&3����� E ��� E E E ��� ��� ��� ���
,17����� E ��� ��� ��� ��� ��� ��� ��� ���

6(1'����� E ��� ��� ��� ��� ��� ��� ��� ���

6%6����� E ��� ��� ��� ��� ��� ��� ��� ���



$SSHQGL[ &(UURU DQG $ULWKPHWLF )ODJ 2SHUDWLRQ

���

0QHPRQLF 3DJH�����
�1�

�����
�8)�

�����
�2)�

�����
�/(�

�����
�(4�

�����
�*5�

�����
�&<�

�����
�(5�

6%1����� E E E E E E E E ���

:'7����� E ��� ��� ��� ��� ��� ��� ��� ���

,25)����� E ��� ��� ��� ��� ��� ��� ��� ���
5(&9����� E ��� ��� ��� ��� ��� ��� ��� ���

0&52����� E ��� ��� ��� ��� ��� ��� ��� ���

&36����� E ��� E E E ��� ��� ��� ���

&36/����� E ��� E E E ��� ��� ��� ���
=&3/����� E ��� E E E ��� ��� ��� ���

1(*����� E ��� ��� E ��� ��� E E ���

1(*/����� E ��� ��� E ��� ��� E E ���

+(;����� E ��� ��� ��� ��� ��� ��� ��� ���
)&6����� E ��� ��� ��� ��� ��� ��� ��� ���

65&+����� E ��� ��� E ��� ��� ��� ��� ���

0$;����� E ��� ��� E ��� ��� ��� E ���

0,1����� E ��� ��� E ��� ��� ��� E ���
680����� E ��� ��� E ��� ��� ��� E ���

3,'����� E E ��� ��� ��� ��� ��� ��� ���

6&/����� E ��� ��� E ��� ��� ��� ��� ���

$9*����� E ��� ��� ��� ��� ��� ��� ��� ���

'6:����� E ��� ��� ��� ��� ��� ��� ��� ���
7.<����� E ��� ��� ��� ��� ��� ��� ��� ���

+.<����� E ��� ��� ��� ��� ��� ��� ��� ���

075����� E ��� ��� ��� ��� ��� ��� ��� ���

�6(*����� E ��� ��� ��� ��� ��� ��� ��� ���
,25'����� E ��� ��� E ��� ��� ��� ��� ���

,2:5����� E ��� ��� E ��� ��� ��� ��� ���

5;'����� E ��� ��� ��� ��� ��� ��� ��� ���

7;'����� E ��� ��� ��� ��� ��� ��� ��� ���
6783����� E ��� ��� ��� ��� ��� ��� ��� ���

30&5����� E ��� ��� ��� ��� ��� ��� ��� ���

&0&5����� E ��� ��� ��� ��� ��� ��� ��� ���

)3'����� E E ��� ��� ��� ��� ��� ��� ���

;'05����� E ��� ��� ��� ��� ��� ��� ��� ���
(0%&����� E ��� ��� ��� ��� ��� ��� ��� ���

 ����� E ��� ��� E ��� ��� ��� E ���

 /����� E ��� ��� E ��� ��� ��� E ���

 6����� E ��� ��� E ��� ��� ��� E ���
 6/����� E ��� ��� E ��� ��� ��� E ���

�!����� E ��� ��� E ��� ��� ��� E ���

�!/����� E ��� ��� E ��� ��� ��� E ���

�!6����� E ��� ��� E ��� ��� ��� E ���
�!6/����� E ��� ��� E ��� ��� ��� E ���

������ E ��� ��� E ��� ��� ��� E ���

�/����� E ��� ��� E ��� ��� ��� E ���

�6����� E ��� ��� E ��� ��� ��� E ���
�6/����� E ��� ��� E ��� ��� ��� E ���

� ����� E ��� ��� E ��� ��� ��� E ���

� /����� E ��� ��� E ��� ��� ��� E ���



$SSHQGL[ &(UURU DQG $ULWKPHWLF )ODJ 2SHUDWLRQ

���

0QHPRQLF 3DJH�����
�1�

�����
�8)�

�����
�2)�

�����
�/(�

�����
�(4�

�����
�*5�

�����
�&<�

�����
�(5�

� 6����� E ��� ��� E ��� ��� ��� E ���

� 6/����� E ��� ��� E ��� ��� ��� E ���

!����� E ��� ��� E ��� ��� ��� E ���

!/����� E ��� ��� E ��� ��� ��� E ���

!6����� E ��� ��� E ��� ��� ��� E ���

!6/����� E ��� ��� E ��� ��� ��� E ���

! ����� E ��� ��� E ��� ��� ��� E ���

! /����� E ��� ��� E ��� ��� ��� E ���

! 6����� E ��� ��� E ��� ��� ��� E ���

! 6/����� E ��� ��� E ��� ��� ��� E ���

767����� E ��� ��� ��� ��� ��� ��� ��� ���

7671����� E ��� ��� ��� ��� ��� ��� ��� ���

������ E E ��� E ��� E E E ���

�/����� E E ��� E ��� E E E ���

�&����� E E ��� E ��� E E E ���

�&/����� E E ��� E ��� E E E ���

�%����� E E ��� E ��� ��� ��� E ���

�%/����� E E ��� E ��� ��� ��� E ���

�%&����� E E ��� E ��� ��� ��� E ���

�%&/����� E E ��� E ��� ��� ��� E ���

ï����� E E ��� E ��� E E E ���

ï/����� E E ��� E ��� E E E ���

ï&����� E E ��� E ��� E E E ���

ï&/����� E E ��� E ��� E E E ���

ï%����� E E ��� E ��� ��� ��� ��� ���

ï%/����� E E ��� E ��� ��� ��� ��� ���

ï%&����� E E ��� E ��� ��� ��� ��� ���

ï%&/����� E E ��� E ��� ��� ��� ��� ���
����� E ��� ��� E ��� ��� ��� E ���

/����� E ��� ��� E ��� ��� ��� E ���

8����� E ��� ��� E ��� ��� ��� E ���

8/����� E ��� ��� E ��� ��� ��� E ���

%����� E ��� ��� E ��� ��� ��� ��� ���

%/����� E ��� ��� E ��� ��� ��� ��� ���

������ E ��� ��� E ��� ��� ��� E ���

�/����� E ��� ��� E ��� ��� ��� E ���

�8����� E ��� ��� E ��� ��� ��� E ���

�8/����� E ��� ��� E ��� ��� ��� E ���

�%����� E ��� ��� E ��� ��� ��� ��� ���

�%/����� E ��� ��� E ��� ��� ��� ��� ���

$'%/����� E E ��� E ��� E E E ���

6%%/����� E E ��� E ��� E E E ���

0%6/����� E ��� ��� E ��� ��� ��� E ���

'%6/����� E ��� ��� E ��� ��� ��� E ���

0%6����� E ��� ��� E ��� ��� ��� E ���

'%6����� E ��� ��� E ��� ��� ��� E ���

;)5��ïï� E ��� ��� ��� ��� ��� ��� ��� ���



$SSHQGL[ &(UURU DQG $ULWKPHWLF )ODJ 2SHUDWLRQ

���

0QHPRQLF 3DJH�����
�1�

�����
�8)�

�����
�2)�

�����
�/(�

�����
�(4�

�����
�*5�

�����
�&<�

�����
�(5�

%;)��ïï� E ��� ��� ��� ��� ��� ��� ��� ���
,(06�ïï� E ��� ��� ��� ��� ��� ��� ��� ���



���

$SSHQGL[ '
:RUG $VVLJQPHQW 5HFRUGLQJ 6KHHWV

7KLV DSSHQGL[ FRQWDLQV VKHHWV WKDW FDQ EH FRSLHG E\ WKH SURJUDPPHU WR UHFRUG ,�2 ELW DOORFDWLRQV DQG WHUPLQDO
DVVLJQPHQWV� DV ZHOO DV GHWDLOV RI ZRUN ELWV� GDWD VWRUDJH DUHDV� WLPHUV� DQG FRXQWHUV�
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7& DGGUHVV 7 RU & 6HW YDOXH 1RWHV 7& DGGUHVV 7 RU & 6HW YDOXH 1RWHV

7LPHUV DQG &RXQWHUV
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$SSHQGL[ (
3URJUDP &RGLQJ 6KHHW

7KH IROORZLQJ SDJH FDQ EH FRSLHG IRU XVH LQ FRGLQJ ODGGHU GLDJUDP SURJUDPV� ,W LV GHVLJQHG IRU IOH[LELOLW\� DOORZLQJ
WKH XVHU WR LQSXW DOO UHTXLUHG DGGUHVVHV DQG LQVWUXFWLRQV�
:KHQ FRGLQJ SURJUDPV� EH VXUH WR VSHFLI\ DOO IXQFWLRQ FRGHV IRU LQVWUXFWLRQV DQG GDWD DUHDV �RU � IRU FRQVWDQW� IRU
RSHUDQGV� 7KHVH ZLOO EH QHFHVVDU\ ZKHQ LQSXWWLQJ SURJUDPV WKRXJK D 3URJUDPPLQJ &RQVROH RU RWKHU 3HULSKHUDO
'HYLFH�
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$GGUHVV ,QVWUXFWLRQ 2SHUDQG�V� $GGUHVV ,QVWUXFWLRQ 2SHUDQG�V� $GGUHVV ,QVWUXFWLRQ 2SHUDQG�V�

3URJUDP &RGLQJ 6KHHW
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*ORVVDU\

DGGUHVV 7KH ORFDWLRQ LQ PHPRU\ ZKHUH GDWD LV VWRUHG� )RU GDWD DUHDV� DQ DGGUHVV FRQ�
VLVWV RI D WZR�OHWWHU GDWD DUHD GHVLJQDWLRQ DQG D QXPEHU WKDW GHVLJQDWHV WKH
ZRUG DQG�RU ELW ORFDWLRQ� )RU WKH 80 DUHD� DQ DGGUHVV GHVLJQDWHV WKH LQVWUXFWLRQ
ORFDWLRQ �80 DUHD�� ,Q WKH )0 DUHD� WKH DGGUHVV GHVLJQDWHV WKH EORFN ORFDWLRQ�
HWF�

DOORFDWLRQ 7KHSURFHVV E\ZKLFK WKH3&DVVLJQV FHUWDLQ ELWV RU ZRUGV LQPHPRU\ IRU YDULRXV
IXQFWLRQV� 7KLV LQFOXGHV SDLULQJ ,�2 ELWV WR ,�2 SRLQWV RQ 8QLWV�

$1' $ ORJLF RSHUDWLRQ ZKHUHE\ WKH UHVXOW LV WUXH LI DQG RQO\ LI ERWK SUHPLVHV DUH WUXH�
,Q ODGGHU�GLDJUDP SURJUDPPLQJ WKH SUHPLVHV DUH XVXDOO\ 21�2)) VWDWHV RI ELWV
RU WKH ORJLFDO FRPELQDWLRQ RI VXFK VWDWHV FDOOHG H[HFXWLRQ FRQGLWLRQV�

$3) $FURQ\P IRU DOO SODVWLF ILEHU�RSWLF FDEOH�

$5 DUHD $ 3& GDWD DUHD DOORFDWHG WR IODJV� FRQWURO ELWV� DQG ZRUN ELWV�

DULWKPHWLF VKLIW $ VKLIW RSHUDWLRQ ZKHUHLQ WKH FDUU\ IODJ LV LQFOXGHG LQ WKH VKLIW�

$6&,, 6KRUW IRU $PHULFDQ 6WDQGDUG&RGH IRU ,QIRUPDWLRQ ,QWHUFKDQJH� $6&,, LV XVHG WR
FRGH FKDUDFWHUV IRU RXWSXW WR SULQWHUV DQG RWKHU H[WHUQDO GHYLFHV�

$6&,, 8QLW $Q ,QWHOOLJHQW ,�2 8QLW XVHG WR SURJUDP LQ%$6,&�:KHQ FRQQHFWHG WR DQ168RQ
D 1HW /LQN 6\VWHP� FRPPDQGV FDQ EH VHQW WR RWKHU QRGHV�

%DFNSODQH $ EDVH RQWR ZKLFK 8QLWV DUH PRXQWHG WR IRUP D 5DFN� %DFNSODQHV SURYLGH D VH�
ULHV RI FRQQHFWRUV IRU WKHVH 8QLWV DORQJ ZLWK ZLULQJ WR FRQQHFW WKHP WR WKH &38�
%DFNSODQHV DOVR SURYLGH FRQQHFWRUV XVHG WR FRQQHFW WKHP WR RWKHU %DFNSODQHV�
,Q VRPH 6\VWHPV� GLIIHUHQW %DFNSODQHV DUH XVHG IRU GLIIHUHQW 5DFNV� LQ RWKHU
6\VWHPV� 5DFNV GLIIHU RQO\ DFFRUGLQJ WR WKH 8QLWV PRXQWHG WR WKHP�

%&' 6KRUW IRU ELQDU\�FRGHG GHFLPDO�

%&' FDOFXODWLRQ $Q DULWKPHWLF FDOFXODWLRQ WKDW XVHV QXPEHUV H[SUHVVHG LQ ELQDU\�FRGHG GHFL�
PDO�

ELQDU\ $ QXPEHU V\VWHPZKHUH DOO QXPEHUV DUH H[SUHVVHG WR WKH EDVH �� L�H�� DQ\ QXP�
EHU FDQ EH ZULWWHQ XVLQJ RQO\ �·V RU �·V� (DFK JURXS RI IRXU ELQDU\ ELWV LV HTXLYD�
OHQW WR RQH KH[DGHFLPDO GLJLW�

ELQDU\ FDOFXODWLRQ $Q DULWKPHWLF FDOFXODWLRQ WKDW XVHV QXPEHUV H[SUHVVHG LQ ELQDU\�

ELQDU\�FRGHG GHFLPDO $ V\VWHP XVHG WR UHSUHVHQW QXPEHUV VR WKDW HDFK JURXS RI IRXU ELQDU\ ELWV LV
QXPHULFDOO\ HTXLYDOHQW WR RQH GHFLPDO GLJLW�

ELW $ ELQDU\ GLJLW� KHQFH D XQLW RI GDWD LQ ELQDU\ QRWDWLRQ� 7KH VPDOOHVW XQLW RI LQIRU�
PDWLRQ WKDW FDQEH HOHFWURQLFDOO\ VWRUHG LQ D3&� 7KH VWDWXV RI D ELW LV HLWKHU 21RU
2))� 'LIIHUHQW ELWV DW SDUWLFXODU DGGUHVVHV DUH DOORFDWHG WR VSHFLDO SXUSRVHV�
VXFK DV KROGLQJ WKH VWDWXV LQSXW IURP H[WHUQDO GHYLFHV� ZKLOH RWKHU ELWV DUH DYDLO�
DEOH IRU JHQHUDO XVH LQ SURJUDPPLQJ�

ELW DGGUHVV 7KH ORFDWLRQ LQ PHPRU\ ZKHUH D ELW RI GDWD LV VWRUHG� $ ELW DGGUHVV PXVW VSHFLI\
�VRPHWLPHV E\ GHIDXOW� WKH GDWD DUHD DQG ZRUG WKDW LV EHLQJ DGGUHVVHG� DV ZHOO
DV WKH QXPEHU RI WKH ELW�
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ELW GHVLJQDWRU $Q RSHUDQG WKDW LV XVHG WR GHVLJQDWH WKH ELW RU ELWV RI D ZRUG WR EH XVHG E\ DQ
LQVWUXFWLRQ�

ELW QXPEHU $ QXPEHU WKDW LQGLFDWHV WKH ORFDWLRQ RI D ELW ZLWKLQ D ZRUG� %LW �� LV WKH ULJKWPRVW
�OHDVW�VLJQLILFDQW� ELW� ELW �� LV WKH OHIWPRVW �PRVW�VLJQLILFDQW� ELW�

EXLOGLQJ�EORFN 3& $ 3& WKDW LV FRQVWUXFWHG IURP LQGLYLGXDO FRPSRQHQWV� RU ´EXLOGLQJ EORFNV�µ :LWK
EXLOGLQJ�EORFN 3&V� WKHUH LV QR RQH 8QLW WKDW LV LQGHSHQGHQWO\ LGHQWLILDEOH DV D
3&� 7KH 3& LV UDWKHU D IXQFWLRQDO DVVHPEO\ RI FRPSRQHQWV�

EXV EDU 7KH OLQH OHDGLQJ GRZQ WKH OHIW DQG VRPHWLPHV ULJKW VLGH RI D ODGGHU GLDJUDP� ,Q�
VWUXFWLRQ H[HFXWLRQ SURFHHGV GRZQ WKH EXV EDU� ZKLFK LV WKH VWDUWLQJ SRLQW IRU DOO
LQVWUXFWLRQ OLQHV�

FDOO $ SURFHVV E\ ZKLFK LQVWUXFWLRQ H[HFXWLRQ VKLIWV IURP WKHPDLQ SURJUDP WR D VXE�
URXWLQH� 7KH VXEURXWLQH PD\ EH FDOOHG E\ DQ LQVWUXFWLRQ RU E\ DQ LQWHUUXSW�

FDUU\ IODJ $ IODJ WKDW LV XVHG ZLWK DULWKPHWLF RSHUDWLRQV WR KROG D FDUU\ IURP DQ DGGLWLRQ RU
PXOWLSOLFDWLRQ RSHUDWLRQ� RU WR LQGLFDWH WKDW WKH UHVXOW LV QHJDWLYH LQ D VXEWUDFWLRQ
RSHUDWLRQ� 7KH FDUU\ IODJ LV DOVR XVHG ZLWK FHUWDLQ W\SHV RI VKLIW RSHUDWLRQV�

FORFN SXOVH $ SXOVH DYDLODEOH DW D FHUWDLQ ELW LQ PHPRU\ IRU XVH LQ WLPLQJ RSHUDWLRQV� 9DULRXV
FORFN SXOVHV DUH DYDLODEOH ZLWK GLIIHUHQW SXOVH ZLGWKV�

FORFN SXOVH ELW $ ELW LQ PHPRU\ WKDW VXSSOLHV D SXOVH WKDW FDQ EH XVHG WR WLPH RSHUDWLRQV� 9DUL�
RXV FORFN SXOVH ELWV DUH DYDLODEOHZLWK GLIIHUHQW SXOVHZLGWKV� DQG WKHUHIRUH GLIIHU�
HQW IUHTXHQFLHV�

FRPPRQ GDWD 'DWD WKDW LV VWRUHG LQ WKH /5$UHD RI D 3&DQGZKLFK LV VKDUHG E\ RWKHU 3&V LQ WKH
VDPH V\VWHP� (DFK 3& KDV D VSHFLILHG VHFWLRQ RI WKH /5 $UHD DOORFDWHG WR LW�
7KLV DOORFDWLRQ LV WKH VDPH LQ HDFK /5 $UHD RI HDFK 3&�

&RPPXQLFDWLRQV %RDUG $ ERDUG WKDW LV PRXQWHG WR WKH RSWLRQDO VORW RI D &���+;�+*�+( &38� :LWK D
&RPPXQLFDWLRQV %RDUG� WKH &38 FDQ FRPPXQLFDWH ZLWK WKH 6<60$& /,1.
8QLW� 6<60$&1(7/LQN8QLW� 3URJUDPPDEOH 7HUPLQDO� 7HPSHUDWXUH&RQWUROOHU�
SHUVRQDO FRPSXWHU� EDU FRGH UHDGHU� RU DQ\ RWKHU SHULSKHUDO GHYLFH YLD
56����&� 56����� RU 56�����

FRQGLWLRQ $Q PHVVDJH SODFHG LQ DQ LQVWUXFWLRQ OLQH WR GLUHFW WKH ZD\ LQ ZKLFK WKH WHUPLQDO
LQVWUXFWLRQV� RQ WKH ULJKW VLGH� DUH WR EHH[HFXWHG� (DFK FRQGLWLRQ LV DVVLJQHG WR D
ELW LQ PHPRU\ WKDW GHWHUPLQHV LWV VWDWXV� 7KH VWDWXV RI WKH ELW DVVLJQHG WR HDFK
FRQGLWLRQ GHWHUPLQHV� LQ WXUQ� WKH H[HFXWLRQ FRQGLWLRQ IRU HDFK LQVWUXFWLRQ XS WR D
WHUPLQDO LQVWUXFWLRQ RQ WKH ULJKW VLGH RI WKH ODGGHU GLDJUDP�

FRQVWDQW $Q RSHUDQG IRU ZKLFK WKH DFWXDO QXPHULF YDOXH LV VSHFLILHG E\ WKH XVHU� DQG
ZKLFK LV WKHQ VWRUHG LQ D SDUWLFXODU DGGUHVV LQ WKH GDWD PHPRU\�

FRQWURO ELW $ ELW LQ D PHPRU\ DUHD WKDW LV VHW HLWKHU WKURXJK WKH SURJUDP RU YLD D 3URJUDP�
PLQJ 'HYLFH WR DFKLHYH D VSHFLILF SXUSRVH� H�J�� D 5HVWDUW ELW LV WXUQHG 21 DQG
2)) WR UHVWDUW D 8QLW�

&RQWURO 6\VWHP $OO RI WKH KDUGZDUH DQG VRIWZDUH FRPSRQHQWV XVHG WR FRQWURO RWKHU GHYLFHV� $
&RQWURO 6\VWHP LQFOXGHV WKH 3& 6\VWHP� WKH 3& SURJUDPV� DQG DOO ,�2 GHYLFHV
WKDW DUH XVHG WR FRQWURO RU REWDLQ IHHGEDFN IURP WKH FRQWUROOHG V\VWHP�

FRQWUROOHG V\VWHP 7KH GHYLFHV WKDW DUH EHLQJ FRQWUROOHG E\ D 3& 6\VWHP�

FRQWURO VLJQDO $ VLJQDO VHQW IURP WKH 3& WR HIIHFW WKH RSHUDWLRQ RI WKH FRQWUROOHG V\VWHP�
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FRXQWHU $ GHGLFDWHG JURXS RI GLJLWV RU ZRUGV LQ PHPRU\ XVHG WR FRXQW WKH QXPEHU RI
WLPHV D VSHFLILF SURFHVV KDV RFFXUUHG� RU D ORFDWLRQ LQ PHPRU\ DFFHVVHG
WKURXJK D 7& ELW DQG XVHG WR FRXQW WKH QXPEHU RI WLPHV WKH VWDWXV RI D ELW RU DQ
H[HFXWLRQ FRQGLWLRQ KDV FKDQJHG IURP 2)) WR 21�

&38 $Q DFURQ\P IRU FHQWUDO SURFHVVLQJ XQLW� ,Q D 3& 6\VWHP� WKH &38 H[HFXWHV WKH
SURJUDP� SURFHVVHV ,�2 VLJQDOV� FRPPXQLFDWHV ZLWK H[WHUQDO GHYLFHV� HWF�

&38 %DFNSODQH $ %DFNSODQH ZKLFK LV XVHG WR FUHDWH D &38 5DFN�

&38 5DFN 3DUW RI D EXLOGLQJ�EORFN 3&� WKH &38 5DFN FRQWDLQV WKH &38� D SRZHU VXSSO\�
DQG RWKHU 8QLWV� :LWK PRVW 3&V� WKH &38 5DFN LV WKH RQO\ 5DFN WKDW SURYLGHV
OLQNDEOH VORWV�

&76 $Q DFURQ\P IRU FOHDU�WR�VHQG� D VLJQDO XVHG LQ FRPPXQLFDWLRQV EHWZHHQ HOHF�
WURQLF GHYLFHV WR LQGLFDWH WKDW WKH UHFHLYHU LV UHDG\ WR DFFHSW LQFRPLQJ GDWD�

F\FOH 7KH SURFHVV XVHG WR H[HFXWH D ODGGHU�GLDJUDP SURJUDP� 7KH SURJUDP LV H[�
DPLQHG VHTXHQWLDOO\ IURP VWDUW WR ILQLVK DQG HDFK LQVWUXFWLRQ LV H[HFXWHG LQ WXUQ
EDVHG RQ H[HFXWLRQ FRQGLWLRQV�

F\FOH WLPH 7KH WLPH UHTXLUHG IRU D VLQJOH F\FOH RI WKH ODGGHU�GLDJUDP SURJUDP�

GDWD DUHD $Q DUHD LQ WKH 3&·V PHPRU\ WKDW LV GHVLJQHG WR KROG D VSHFLILF W\SH RI GDWD� H�J��
WKH /5 DUHD LV GHVLJQHG WR KROG FRPPRQ GDWD LQ D 3& /LQN 6\VWHP� 0HPRU\
DUHDV WKDW KROG SURJUDPV DUH QRW FRQVLGHUHG GDWD DUHDV�

GDWD DUHD ERXQGDU\ 7KH KLJKHVW DGGUHVV DYDLODEOH ZLWKLQ D GDWD DUHD�:KHQ GHVLJQDWLQJ DQ RSHUDQG
WKDW UHTXLUHVPXOWLSOHZRUGV� LW LV QHFHVVDU\ WR HQVXUH WKDW WKH KLJKHVW DGGUHVV LQ
WKH GDWD DUHD LV QRW H[FHHGHG�

GDWD VKDULQJ $Q DVSHFW RI 3& /LQN 6\VWHPV DQG RI 'DWD /LQNV LQ 1HW /LQN 6\VWHPV LQ ZKLFK
FRPPRQ GDWD DUHDV RU FRPPRQ GDWD ZRUGV DUH FUHDWHG EHWZHHQ WZR RU PRUH
3&V�

GHEXJ $ SURFHVV E\ ZKLFK D GUDIW SURJUDP LV FRUUHFWHG XQWLO LW RSHUDWHV DV LQWHQGHG�
'HEXJJLQJ LQFOXGHV ERWK WKH UHPRYDO RI V\QWD[ HUURUV� DV ZHOO DV WKH ILQH�WXQLQJ
RI WLPLQJ DQG FRRUGLQDWLRQ RI FRQWURO RSHUDWLRQV�

GHFLPDO $ QXPEHU V\VWHP ZKHUH DOO QXPEHUV DUH H[SUHVVHG WR WKH EDVH ��� ,Q D 3& DOO
GDWD LV XOWLPDWHO\ VWRUHG LQ ELQDU\ IRUP� IRXU ELQDU\ ELWV DUH RIWHQ XVHG WR UHSUH�
VHQW RQH GHFLPDO GLJLW� YLD D V\VWHP FDOOHG ELQDU\�FRGHG GHFLPDO�

GHFUHPHQW 'HFUHDVLQJ D QXPHULF YDOXH�

GHIDXOW $ YDOXH DXWRPDWLFDOO\ VHW E\ WKH 3& ZKHQ WKH XVHU RPLWV WR VHW D VSHFLILF YDOXH�
0DQ\ GHYLFHVZLOO DVVXPHVXFK GHIDXOW FRQGLWLRQV XSRQ WKH DSSOLFDWLRQ RI SRZHU�

GHILQHU $ QXPEHU XVHG DV DQ RSHUDQG IRU DQ LQVWUXFWLRQ EXW WKDW VHUYHV WR GHILQH WKH LQ�
VWUXFWLRQ LWVHOI� UDWKHU WKDW WKH GDWD RQ ZKLFK WKH LQVWUXFWLRQ LV WR RSHUDWH� 'HILQ�
HUV LQFOXGH MXPS QXPEHUV� VXEURXWLQH QXPEHUV� HWF�

GHOD\ ,Q WUDFLQJ� D YDOXH WKDW VSHFLILHV ZKHUH WUDFLQJ LV WR EHJLQ LQ UHODWLRQVKLS WR WKH
WULJJHU� $ GHOD\ FDQ EH HLWKHU SRVLWLYH RU QHJDWLYH� L�H�� FDQ GHVLJQDWH DQ RIIVHW RQ
HLWKHU VLGH RI WKH WULJJHU�

GHVWLQDWLRQ 7KH ORFDWLRQ ZKHUH DQ LQVWUXFWLRQ LV WR SODFH WKH GDWD RQ ZKLFK LW LV RSHUDWLQJ� DV
RSSRVHG WR WKH ORFDWLRQ IURP ZKLFK GDWD LV WDNHQ IRU XVH LQ WKH LQVWUXFWLRQ� 7KH
ORFDWLRQ IURP ZKLFK GDWD LV WDNHQ LV FDOOHG WKH VRXUFH�
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GLIIHUHQWLDWHG LQVWUXFWLRQ $Q LQVWUXFWLRQ WKDW LV H[HFXWHG RQO\ RQFH HDFK WLPH LWV H[HFXWLRQ FRQGLWLRQ JRHV
IURP2)) WR21� 1RQGLIIHUHQWLDWHG LQVWUXFWLRQV DUH H[HFXWHG HDFK F\FOH DV ORQJ
DV WKH H[HFXWLRQ FRQGLWLRQ VWD\V 21�

GLIIHUHQWLDWLRQ LQVWUXFWLRQ $Q LQVWUXFWLRQ XVHG WR HQVXUH WKDW WKH RSHUDQG ELW LV QHYHU WXUQHG 21 IRU PRUH
WKDQ RQH F\FOH DIWHU WKH H[HFXWLRQ FRQGLWLRQ JRHV HLWKHU IURP 2)) WR 21 IRU D
'LIIHUHQWLDWH 8S LQVWUXFWLRQ RU IURP 21 WR 2)) IRU D 'LIIHUHQWLDWH 'RZQ LQVWUXF�
WLRQ�

GLJLW $ XQLW RI VWRUDJH LQ PHPRU\ WKDW FRQVLVWV RI IRXU ELWV�

GLJLW GHVLJQDWRU $Q RSHUDQG WKDW LV XVHG WR GHVLJQDWH WKH GLJLW RU GLJLWV RI D ZRUG WR EH XVHG E\ DQ
LQVWUXFWLRQ�

GLVWULEXWHG FRQWURO $Q DXWRPDWLRQ FRQFHSW LQ ZKLFK FRQWURO RI HDFK SRUWLRQ RI DQ DXWRPDWHG V\VWHP
LV ORFDWHG QHDU WKH GHYLFHV DFWXDOO\ EHLQJ FRQWUROOHG� L�H�� FRQWURO LV GHFHQWUDOL]HG
DQG ¶GLVWULEXWHG· RYHU WKH V\VWHP� 'LVWULEXWHG FRQWURO LV RQH RI WKH IXQGDPHQWDO
FRQFHSWV RI 3& 6\VWHPV�

'0 DUHD $ GDWD DUHD XVHG WR KROG RQO\ ZRUG GDWD� :RUGV LQ WKH '0 DUHD FDQQRW EH DF�
FHVVHG ELW E\ ELW�

GRZQORDG 7KH SURFHVV RI WUDQVIHUULQJ D SURJUDP RU GDWD IURP D KLJKHU�OHYHO FRPSXWHU WR D
ORZHU�OHYHO FRPSXWHU RU 3&�

HOHFWULFDO QRLVH 5DQGRPYDULDWLRQV RI RQHRUPRUH HOHFWULFDO FKDUDFWHULVWLFV VXFK DV YROWDJH� FXU�
UHQW� DQG GDWD� ZKLFK PLJKW LQWHUIHUH ZLWK WKH QRUPDO RSHUDWLRQ RI D GHYLFH�

(0 DUHD ([WHQGHGGDWDPHPRU\ DUHD� /LNH'0� WKH(0PHPRU\ FDQ EHDFFHVVHG LQZRUG
XQLWV RQO\ DQG (0 DUHD GDWD LV UHWDLQHG ZKHQ WKH SRZHU WR WKH 3& LV WXUQHG RII�

HUURU FRGH $ QXPHULF FRGH JHQHUDWHG WR LQGLFDWH WKDW DQ HUURU H[LVWV� DQG VRPHWKLQJ DERXW
WKH QDWXUH RI WKH HUURU� 6RPH HUURU FRGHV DUH JHQHUDWHG E\ WKH V\VWHP� RWKHUV
DUH GHILQHG LQ WKH SURJUDP E\ WKH RSHUDWRU�

H[FOXVLYH 25 $ ORJLF RSHUDWLRQ ZKHUHE\ WKH UHVXOW LV WUXH LI RQH� DQG RQO\ RQH� RI WKH SUHPLVHV
LV WUXH� ,Q ODGGHU�GLDJUDP SURJUDPPLQJ WKH SUHPLVHV DUH XVXDOO\ WKH 21�2))
VWDWHV RI ELWV� RU WKH ORJLFDO FRPELQDWLRQ RI VXFK VWDWHV� FDOOHG H[HFXWLRQ FRQGL�
WLRQV�

H[FOXVLYH 125 $ ORJLF RSHUDWLRQZKHUHE\ WKH UHVXOW LV WUXH LI ERWK RI WKH SUHPLVHV DUH WUXH RU ERWK
RI WKH SUHPLVHV DUH IDOVH� ,Q ODGGHU�GLDJUDP SURJUDPPLQJ WKHSUHPLVHV DUH XVX�
DOO\ WKH 21�2)) VWDWHV RI ELWV� RU WKH ORJLFDO FRPELQDWLRQ RI VXFK VWDWHV� FDOOHG
H[HFXWLRQ FRQGLWLRQV�

H[HFWLRQ FRQGLWLRQ 7KH 21 RU 2)) VWDWXV XQGHU ZKLFK DQ LQVWUXFWLRQ LV H[HFXWHG� 7KH H[HFXWLRQ
FRQGLWLRQ LV GHWHUPLQHG E\ WKH ORJLFDO FRPELQDWLRQ RI FRQGLWLRQV RQ WKH VDPH LQ�
VWUXFWLRQ OLQH DQG XS WR WKH LQVWUXFWLRQ FXUUHQWO\ EHLQJ H[HFXWHG�

H[HFXWLRQ WLPH 7KH WLPH UHTXLUHG IRU WKH &38 WR H[HFXWH HLWKHU DQ LQGLYLGXDO LQVWUXFWLRQ RU DQ
HQWLUH SURJUDP�

([SDQVLRQ ,�2 %DFNSODQH $ %DFNSODQH ZKLFK LV XVHG WR FUHDWH DQ ([SDQVLRQ ,�2 5DFN�

([SDQVLRQ ,�2 5DFN 3DUW RI D EXLOGLQJ�EORFN 3&� DQ([SDQVLRQ ,�25DFN LV FRQQHFWHG WR HLWKHU D&38
5DFN RU DQRWKHU ([SDQVLRQ ,�2 5DFN WR LQFUHDVH WKH QXPEHU RI VORWV DYDLODEOH
IRU PRXQWLQJ 8QLWV�
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H[WHQGHG FRXQWHU $ FRXQWHU FUHDWHG LQ D SURJUDP E\ XVLQJ WZR RU PRUH FRXQW LQVWUXFWLRQV LQ VXF�
FHVVLRQ� 6XFK D FRXQWHU LV FDSDEOH RI FRXQWLQJ KLJKHU WKDQ DQ\ RI WKH VWDQGDUG
FRXQWHUV SURYLGHG E\ WKH LQGLYLGXDO LQVWUXFWLRQV�

H[WHQGHG WLPHU $ WLPHU FUHDWHG LQ D SURJUDP E\ XVLQJ WZR RU PRUH WLPHUV LQ VXFFHVVLRQ� 6XFK D
WLPHU LV FDSDEOH RI WLPLQJ ORQJHU WKDQ DQ\ RI WKH VWDQGDUG WLPHUV SURYLGHG E\ WKH
LQGLYLGXDO LQVWUXFWLRQV�

)DFWRU\ ,QWHOOLJHQW 7HUPLQDO $ SURJUDPPLQJ GHYLFH SURYLGHG ZLWK DGYDQFHG SURJUDPPLQJ DQG GHEXJJLQJ
FDSDELOLWLHV WR IDFLOLWDWH 3& RSHUDWLRQ� 7KH )DFWRU\ ,QWHOOLJHQW 7HUPLQDO DOVR SUR�
YLGHV YDULRXV LQWHUIDFHV IRU H[WHUQDO GHYLFHV� VXFK DV IORSS\ GLVN GULYHV�

IDWDO HUURU $Q HUURU WKDW VWRSV 3& RSHUDWLRQ DQG UHTXLUHV FRUUHFWLRQ EHIRUH RSHUDWLRQ FDQ
FRQWLQXH�

),7 $EEUHYLDWLRQ IRU )DFWRU\ ,QWHOOLJHQW 7HUPLQDO�

IODJ $GHGLFDWHG ELW LQPHPRU\ WKDW LV VHW E\ WKH V\VWHP WR LQGLFDWH VRPH W\SH RI RSHU�
DWLQJ VWDWXV� 6RPH IODJV� VXFK DV WKH FDUU\ IODJ� FDQ DOVR EH VHW E\ WKH RSHUDWRU
RU YLD WKH SURJUDP�

IOLFNHU ELW $ ELW WKDW LV SURJUDPPHG WR WXUQ 21 DQG 2)) DW D VSHFLILF IUHTXHQF\�

IORDWLQJ SRLQW GHFLPDO $GHFLPDO QXPEHU H[SUHVVHGDV DQXPEHU EHWZHHQ� DQG� �WKHPDQWLVVD�PXOWL�
SOLHG E\ D SRZHU RI ��� H�J�� ����� [ �����

)ORSS\ 'LVN ,QWHUIDFH 8QLW $ 8QLW XVHG WR LQWHUIDFH D IORSS\ GLVN GULYH WR D 3& VR WKDW SURJUDPV DQG�RU GDWD
FDQ EH VWRUHG RQ IORSS\ GLVNV�

IRUFH UHVHW 7KH SURFHVV RI IRUFLEO\ WXUQLQJ2)) D ELW YLD D SURJUDPPLQJ GHYLFH� %LWV DUH XVX�
DOO\ WXUQHG 2)) DV D UHVXOW RI SURJUDP H[HFXWLRQ�

IRUFH VHW 7KH SURFHVV RI IRUFLEO\ WXUQLQJ 21 D ELW YLD D SURJUDPPLQJ GHYLFH� %LWV DUH XVX�
DOO\ WXUQHG 21 DV D UHVXOW RI SURJUDP H[HFXWLRQ�

IXQFWLRQ FRGH $ WZR�GLJLW QXPEHU XVHG WR LQSXW DQ LQVWUXFWLRQ LQWR WKH 3&�

KDUGZDUH HUURU $QHUURU RULJLQDWLQJ LQ WKH KDUGZDUH VWUXFWXUH �HOHFWURQLF FRPSRQHQWV� RI WKH3&�
DV RSSRVHG WR D VRIWZDUH HUURU� ZKLFK RULJLQDWHV LQ VRIWZDUH �L�H�� SURJUDPV��

KH[DGHFLPDO $ QXPEHU V\VWHP ZKHUH DOO QXPEHUV DUH H[SUHVVHG WR WKH EDVH ��� ,Q D 3& DOO
GDWD LV XOWLPDWHO\ VWRUHG LQ ELQDU\ IRUP� KRZHYHU� GLVSOD\V DQG LQSXWV RQ 3UR�
JUDPPLQJ 'HYLFHV DUH RIWHQ H[SUHVVHG LQ KH[DGHFLPDO WR VLPSOLI\ RSHUDWLRQ�
(DFK JURXS RI IRXU ELQDU\ ELWV LV QXPHULFDOO\ HTXLYDOHQW WR RQH KH[DGHFLPDO GLJLW�

+RVW /LQN 6\VWHP $ V\VWHP ZLWK RQH RU PRUH KRVW FRPSXWHUV FRQQHFWHG WR RQH RU PRUH 3&V YLD
+RVW /LQN 8QLWV VR WKDW WKH KRVW FRPSXWHU FDQ EH XVHG WR WUDQVIHU GDWD WR DQG
IURP WKH 3&�V�� +RVW /LQN 6\VWHPV HQDEOH FHQWUDOL]HGPDQDJHPHQW DQG FRQWURO
RI 3& 6\VWHPV�

+RVW /LQN 8QLW $Q LQWHUIDFH XVHG WR FRQQHFW D 3& WR D KRVW FRPSXWHU LQ D +RVW /LQN 6\VWHP�

KRVW FRPSXWHU $ FRPSXWHU WKDW LV XVHG WR WUDQVIHU GDWD RU SURJUDPV WR IURP D 3& LQ D +RVW /LQN
6\VWHP� 7KH KRVW FRPSXWHU LV XVHG IRU GDWD PDQDJHPHQW DQG RYHUDOO V\VWHP
FRQWURO� +RVW FRPSXWHUV DUH JHQHUDOO\ SHUVRQDO RU EXVLQHVV FRPSXWHUV�

+5 DUHD $ GDWD DUHD XVHG WR VWRUH DQGPDQLSXODWH GDWD� DQG WR SUHVHUYH GDWD ZKHQ SRZ�
HU WR WKH 3& LV WXUQHG 2))�
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LQFUHPHQW ,QFUHDVLQJ D QXPHULF YDOXH�

LQGLUHFW DGGUHVV $Q DGGUHVV ZKRVH FRQWHQWV LQGLFDWHV DQRWKHU DGGUHVV� 7KH FRQWHQWV RI WKH VHF�
RQG DGGUHVV ZLOO EH XVHG DV WKH RSHUDQG� ,QGLUHFW DGGUHVVLQJ LV SRVVLEOH LQ WKH
'0 DUHD RQO\�

LQLWLDOL]DWLRQ HUURU $Q HUURU WKDW RFFXUV HLWKHU LQ KDUGZDUH RU VRIWZDUH GXULQJ WKH 3& 6\VWHP VWDU�
WXS� L�H�� GXULQJ LQLWLDOL]DWLRQ�

LQLWLDOL]H 3DUW RI WKH VWDUWXS SURFHVV ZKHUHE\ VRPH PHPRU\ DUHDV DUH FOHDUHG� V\VWHP
VHWXS LV FKHFNHG� DQG GHIDXOW YDOXHV DUH VHW�

LQSXW 7KH VLJQDO FRPLQJ IURP DQ H[WHUQDO GHYLFH LQWR WKH 3&� 7KH WHUP LQSXW LV RIWHQ
XVHG DEVWUDFWO\ RU FROOHFWLYHO\ WR UHIHU WR LQFRPLQJ VLJQDOV�

LQSXW ELW $ ELW LQ WKH ,5 DUHD WKDW LV DOORFDWHG WR KROG WKH VWDWXV RI DQ LQSXW�

LQSXW GHYLFH $Q H[WHUQDO GHYLFH WKDW VHQGV VLJQDOV LQWR WKH 3& 6\VWHP�

LQSXW SRLQW 7KH SRLQW DW ZKLFK DQ LQSXW HQWHUV WKH3&6\VWHP� ,QSXW SRLQWV FRUUHVSRQGSK\V�
LFDOO\ WR WHUPLQDOV RU FRQQHFWRU SLQV�

LQSXW VLJQDO $ FKDQJH LQ WKH VWDWXV RI D FRQQHFWLRQ HQWHULQJ WKH3&� *HQHUDOO\ DQ LQSXW VLJQDO
LV VDLG WR H[LVW ZKHQ� IRU H[DPSOH� D FRQQHFWLRQ SRLQW JRHV IURP ORZ WR KLJK YROW�
DJH RU IURP D QRQFRQGXFWLYH WR D FRQGXFWLYH VWDWH�

LQVWUXFWLRQ $ GLUHFWLRQ JLYHQ LQ WKH SURJUDP WKDW WHOOV WKH 3& RI DQ DFWLRQ WR EH FDUULHG RXW�
DQG ZKLFK GDWD LV WR EH XVHG LQ FDUU\LQJ RXW WKH DFWLRQ� ,QVWUXFWLRQV FDQ EH XVHG
WR VLPSO\ WXUQ D ELW 21 RU 2))� RU WKH\ FDQ SHUIRUPPXFKPRUH FRPSOH[ DFWLRQV�
VXFK DV FRQYHUWLQJ DQG�RU WUDQVIHUULQJ ODUJH EORFNV RI GDWD�

LQVWUXFWLRQ EORFN $ JURXS RI LQVWUXFWLRQV WKDW LV ORJLFDOO\ UHODWHG LQ D ODGGHU�GLDJUDP SURJUDP� $O�
WKRXJK DQ\ ORJLFDOO\ UHODWHG JURXS RI LQVWUXFWLRQV FRXOG EH FDOOHG DQ LQVWUXFWLRQ
EORFN� WKH WHUP LV JHQHUDOO\ XVHG WR UHIHU WR EORFNV RI LQVWUXFWLRQV FDOOHG ORJLF
EORFNV WKDW UHTXLUH ORJLF EORFN LQVWUXFWLRQV WR UHODWH WKHP WR RWKHU LQVWUXFWLRQV RU
ORJLF EORFNV�

LQVWUXFWLRQ H[HFXWLRQ WLPH 7KH WLPH UHTXLUHG WR H[HFXWH DQ LQVWUXFWLRQ� 7KH H[HFXWLRQ WLPH IRU DQ\ RQH LQ�
VWUXFWLRQ FDQ YDU\ ZLWK WKH H[HFXWLRQ FRQGLWLRQV IRU WKH LQVWUXFWLRQ DQG WKH RSHU�
DQGV XVHG ZLWKLQ LW�

LQVWUXFWLRQ OLQH $ JURXS RI FRQGLWLRQV WKDW OLH WRJHWKHU RQ WKH VDPH KRUL]RQWDO OLQH RI D ODGGHU GLD�
JUDP� ,QVWUXFWLRQ OLQHV FDQ EUDQFK DSDUW RU MRLQ WRJHWKHU WR IRUP LQVWUXFWLRQ
EORFNV�

LQWHUIDFH $Q LQWHUIDFH LV WKH FRQFHSWXDO ERXQGDU\ EHWZHHQ V\VWHPV RU GHYLFHV DQG XVXDO�
O\ LQYROYHV FKDQJHV LQ WKH ZD\ WKH FRPPXQLFDWHG GDWD LV UHSUHVHQWHG� ,QWHUIDFH
GHYLFHV VXFK DV 16%V SHUIRUP RSHUDWLRQV OLNH FKDQJLQJ WKH FRGLQJ� IRUPDW� RU
VSHHG RI WKH GDWD�

LQWHUORFN $ SURJUDPPLQJPHWKRG XVHG WR WUHDW D QXPEHU RI LQVWUXFWLRQV DV D JURXS VR WKDW
WKH HQWLUH JURXS FDQ EH UHVHW WRJHWKHU ZKHQ LQGLYLGXDO H[HFXWLRQ LV QRW UHTXLUHG�
$Q LQWHUORFNHG SURJUDP VHFWLRQ LV H[HFXWHG QRUPDOO\ IRU DQ21 H[HFXWLRQ FRQGL�
WLRQ DQG SDUWLDOO\ UHVHW IRU DQ 2)) H[HFXWLRQ FRQGLWLRQ�

LQWHUUXSW �VLJQDO� $VLJQDO WKDW VWRSV QRUPDO SURJUDP H[HFXWLRQ DQG FDXVHV D VXEURXWLQH WR EH UXQ�

,QWHUUXSW ,QSXW 8QLW $ 5DFN�PRXQWLQJ 8QLW XVHG WR LQSXW H[WHUQDO LQWHUUXSWV LQWR D 3& 6\VWHP�
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LQYHUVH FRQGLWLRQ $ FRQGLWLRQ WKDW SURGXFHV DQ 21 H[HFXWLRQ FRQGLWLRQ ZKHQ WKH ELW DVVLJQHG WR LW
LV 2))� DQG DQ 2)) H[HFXWLRQ FRQGLWLRQ ZKHQ WKH ELW DVVLJQHG WR LW LV 21�

,�2 FDSDFLW\ 7KH QXPEHU RI LQSXWV DQG RXWSXWV WKDW D 3& LV DEOH WR KDQGOH� 7KLV QXPEHU
UDQJHV IURP DURXQG RQH KXQGUHG IRU VPDOOHU 3&V WR WZR WKRXVDQG IRU WKH ODUJHVW
RQHV�

,�2 &RQWURO 8QLW $8QLW PRXQWHG WR WKH &385DFN LQ FHUWDLQ 3&V WRPRQLWRU DQG FRQWURO ,�2 SRLQWV
RQ ([SDQVLRQ ,�2 8QLWV�

,�2 GHYLFHV 7KH GHYLFHV WR ZKLFK WHUPLQDOV RQ ,�2 8QLWV� 6SHFLDO ,�2 8QLWV� RU ,QWHOOLJHQW ,�2
8QLWV DUH FRQQHFWHG� ,�2 GHYLFHVPD\ EHHLWKHU SDUW RI WKH&RQWURO6\VWHP� LI WKH\
IXQFWLRQ WR KHOS FRQWURO RWKHU GHYLFHV� RU WKH\ PD\ EH SDUW RI WKH FRQWUROOHG V\V�
WHP�

,�2 ,QWHUIDFH 8QLW $8QLW PRXQWHG WR DQ ([SDQVLRQ ,�2 5DFN LQ FHUWDLQ 3&V WR LQWHUIDFH WKH ([SDQ�
VLRQ ,�2 5DFN WR WKH &38 5DFN�

,�2 /LQN &UHDWHG LQ DQ2SWLFDO 5HPRWH ,�2 6\VWHP WR HQDEOH LQSXW�RXWSXW RI RQH RU WZR ,5
ZRUGV GLUHFWO\ EHWZHHQ 3&V� 7KH ZRUGV DUH LQSXW�RXWSXW EHWZHHQ WKH 3& FRQ�
WUROOLQJ WKH0DVWHU DQG D3& FRQQHFWHG WR WKH5HPRWH ,�26\VWHP WKURXJK DQ ,�2
/LQN 8QLW RU DQ ,�2 /LQN 5DFN�

,�2 /LQN 8QLW $8QLW XVHG ZLWK FHUWDLQ 3&V WR FUHDWH DQ ,�2 /LQN LQ DQ 2SWLFDO 5HPRWH ,�2 6\V�
WHP�

,�2 SRLQW 7KH SODFH DW ZKLFK DQ LQSXW VLJQDO HQWHUV WKH 3& 6\VWHP� RU DW ZKLFK DQ RXWSXW
VLJQDO OHDYHV WKH 3& 6\VWHP� ,Q SK\VLFDO WHUPV� ,�2 SRLQWV FRUUHVSRQG WR WHUPL�
QDOV RU FRQQHFWRU SLQV RQ D 8QLW� LQ WHUPV RI SURJUDPPLQJ� DQ ,�2 SRLQWV FRUUH�
VSRQG WR ,�2 ELWV LQ WKH ,5 DUHD�

,�2 UHVSRQVH WLPH 7KH WLPH UHTXLUHG IRU DQ RXWSXW VLJQDO WR EH VHQW IURP WKH 3& LQ UHVSRQVH WR DQ
LQSXW VLJQDO UHFHLYHG IURP DQ H[WHUQDO GHYLFH�

,�2 WDEOH $ WDEOH FUHDWHGZLWKLQ WKHPHPRU\ RI WKH3& WKDW OLVWV WKH ,5 DUHDZRUGV DOORFDWHG
WR HDFK8QLW LQ WKH3&6\VWHP� 7KH ,�2 WDEOH FDQ EH FUHDWHG E\� RU PRGLILHG IURP�
D 3URJUDPPLQJ 'HYLFH�

,�2 8QLW 7KH PRVW EDVLF W\SH RI 8QLW PRXQWHG WR D EDFNSODQH WR FUHDWH D 5DFN� ,�2 8QLWV
LQFOXGH ,QSXW 8QLWV DQG 2XWSXW 8QLWV� HDFK RI ZKLFK LV DYDLODEOH LQ D UDQJH RI
VSHFLILFDWLRQV� ,�2 8QLWV GR QRW LQFOXGH 6SHFLDO ,�2 8QLWV� /LQN 8QLWV� HWF�

,�2 ZRUG $ ZRUG LQ WKH ,5 DUHD WKDW LV DOORFDWHG WR D 8QLW LQ WKH 3& 6\VWHP�

,5 DUHD $ GDWD DUHD ZKRVH SULQFLSDO IXQFWLRQ LV WR KROG WKH VWDWXV RI LQSXWV FRPLQJ LQWR
WKH V\VWHPDQG WKDW RI RXWSXWV WKDW DUH WR EH VHW RXW RI WKH V\VWHP�%LWV DQGZRUGV
LQ WKH ,5 WKDW DUH XVHG WKLV ZD\ DUH FDOOHG ,�2 ELWV DQG ,�2 ZRUGV� 7KH UHPDLQLQJ
ELWV LQ WKH ,5 DUHD DUH ZRUN ELWV�

-,6 $FURQ\P IRU -DSDQHVH ,QGXVWULDO 6WDQGDUGV�

MXPS $ W\SH RI SURJUDPPLQJ ZKHUH H[HFXWLRQ PRYHV GLUHFWO\ IURP RQH SRLQW LQ D SUR�
JUDP WR DQRWKHU� ZLWKRXW VHTXHQWLDOO\ H[HFXWLQJ DQ\ LQVWUXFWLRQV LQEHWZHHQ�
-XPSV DUH XVXDOO\ FRQGLWLRQDO RQ DQ H[HFXWLRQ FRQGLWLRQ�

MXPS QXPEHU $ GHILQHU XVHG ZLWK D MXPS WKDW GHILQHV WKH SRLQWV IURP DQG WR ZKLFK D MXPS LV WR
EH PDGH�
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ODGGHU GLDJUDP �SURJUDP� $ IRUP RI SURJUDP DULVLQJ RXW RI UHOD\�EDVHG FRQWURO V\VWHPV WKDW XVHV FLU�
FXLW�W\SH GLDJUDPV WR UHSUHVHQW WKH ORJLF IORZ RI SURJUDPPLQJ LQVWUXFWLRQV� 7KH
DSSHDUDQFH RI WKH SURJUDP LV VLPLODU WR D ODGGHU� DQG WKXV WKH QDPH�

ODGGHU GLDJUDP V\PERO $ V\PERO XVHG LQ D ODGGHU�GLDJUDP SURJUDP�

ODGGHU LQVWUXFWLRQ $Q LQVWUXFWLRQ WKDW UHSUHVHQWV WKH ¶UXQJ· SRUWLRQ RI D ODGGHU�GLDJUDP SURJUDP�
7KH RWKHU LQVWUXFWLRQV LQ D ODGGHU GLDJUDP IDOO DORQJ WKH ULJKW VLGH RI WKH GLDJUDP
DQG DUH FDOOHG WHUPLQDO LQVWUXFWLRQV�

/DGGHU 6XSSRUW 6RIWZDUH $ VRIWZDUH SDFNDJH WKDW SURYLGHV PRVW RI WKH IXQFWLRQV RI WKH )DFWRU\ ,QWHOOLJHQW
7HUPLQDO RQ DQ ,%0 $7� ,%0 ;7� RU FRPSDWLEOH FRPSXWHU�

/$1 $Q DFURQ\P IRU ORFDO DUHD QHWZRUN�

OHIWPRVW �ELW�ZRUG� 7KH KLJKHVW QXPEHUHG ELWV RI D JURXS RI ELWV� JHQHUDOO\ RI DQ HQWLUH ZRUG� RU WKH
KLJKHVW QXPEHUHG ZRUGV RI D JURXS RI ZRUGV� 7KHVH ELWV�ZRUGV DUH RIWHQ FDOOHG
PRVW�VLJQLILFDQW ELWV�ZRUGV�

/LQN $GDSWHU $8QLW XVHG WR FRQQHFW FRPPXQLFDWLRQV OLQHV� HLWKHU WR EUDQFK WKH OLQHV RU WR FRQ�
YHUW EHWZHHQ GLIIHUHQW W\SHV RI FDEOH� 7KHUH DUH WZR W\SHV RI /LQN $GDSWHU�
%UDQFKLQJ /LQN $GDSWHUV DQG &RQYHUWLQJ /LQN $GDSWHUV�

OLQN $ KDUGZDUH RU VRIWZDUH FRQQHFWLRQ IRUPHG EHWZHHQ WZR 8QLWV� ´/LQNµ FDQ UHIHU
HLWKHU WR D SDUW RI WKH SK\VLFDO FRQQHFWLRQ EHWZHHQ WZR8QLWV �H�J�� RSWLFDO OLQNV LQ
:LUHG 5HPRWH ,�2 6\VWHPV� RU D VRIWZDUH FRQQHFWLRQ FUHDWHG WR GDWD H[LVWLQJ DW
DQRWKHU ORFDWLRQ �1HWZRUN 'DWD /LQNV��

OLQNDEOH VORW $ VORW RQ HLWKHU D &38 RU ([SDQVLRQ ,�2 %DFNSODQH WR ZKLFK D /LQN 8QLW FDQ EH
PRXQWHG� %DFNSODQHV GLIIHU LQ WKH VORWV WR ZKLFK /LQN 8QLWV FDQ EH PRXQWHG�

/LQN 6\VWHP $ V\VWHP WKDW LQFOXGHV RQH RU PRUH RI WKH IROORZLQJ V\VWHPV� 5HPRWH ,�2 6\V�
WHP� 3& /LQN 6\VWHP� +RVW /LQN 6\VWHP� RU 1HW /LQN 6\VWHP�

/LQN 8QLW $Q\ RI WKH 8QLWV XVHG WR FRQQHFW D 3& WR D /LQN 6\VWHP� 7KHVH DUH 5HPRWH ,�2
8QLWV� ,�2 /LQN 8QLWV� 3& /LQN 8QLWV� +RVW /LQN 8QLWV� DQG 1HW /LQN 8QLWV�

ORDG 7KH SURFHVVHV RI FRS\LQJ GDWD HLWKHU IURP DQ H[WHUQDO GHYLFH RU IURP D VWRUDJH
DUHD WR DQ DFWLYH SRUWLRQ RI WKH V\VWHP VXFK DV D GLVSOD\ EXIIHU� $OVR� DQ RXWSXW
GHYLFH FRQQHFWHG WR WKH 3& LV FDOOHG D ORDG�

ORFDO DUHD QHWZRUN $ QHWZRUN FRQVLVWLQJ RI QRGHV RU SRVLWLRQV LQ D ORRS DUUDQJHPHQW� (DFK QRGH
FDQ EH DQ\ RQH RI D QXPEHU RI GHYLFHV� ZKLFK FDQ WUDQVIHU GDWD WR DQG IURP HDFK
RWKHU�

ORJLF EORFN $ JURXS RI LQVWUXFWLRQV WKDW LV ORJLFDOO\ UHODWHG LQ D ODGGHU�GLDJUDP SURJUDP DQG
WKDW UHTXLUHV ORJLF EORFN LQVWUXFWLRQV WR UHODWH LW WR RWKHU LQVWUXFWLRQV RU ORJLF
EORFNV�

ORJLF EORFN LQVWUXFWLRQ $Q LQVWUXFWLRQ XVHG WR ORFDOO\ FRPELQH WKH H[HFXWLRQ FRQGLWLRQ UHVXOWLQJ IURP D
ORJLF EORFN ZLWK D FXUUHQW H[HFXWLRQ FRQGLWLRQ� 7KH FXUUHQW H[HFXWLRQ FRQGLWLRQ
FRXOG EH WKH UHVXOW RI D VLQJOH FRQGLWLRQ� RU RI DQRWKHU ORJLF EORFN� $1' /RDG DQG
25 /RDG DUH WKH WZR ORJLF EORFN LQVWUXFWLRQV�

ORJLF LQVWUXFWLRQ ,QVWUXFWLRQV XVHG WR ORJLFDOO\ FRPELQH WKH FRQWHQW RI WZR ZRUGV DQG RXWSXW WKH
ORJLFDO UHVXOWV WR D VSHFLILHG UHVXOW ZRUG� 7KH ORJLF LQVWUXFWLRQV FRPELQH DOO WKH
VDPH�QXPEHUHG ELWV LQ WKH WZRZRUGV DQG RXWSXW WKH UHVXOW WR WKH ELW RI WKH VDPH
QXPEHU LQ WKH VSHFLILHG UHVXOW ZRUG�
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ORRS $ JURXS RI LQVWUXFWLRQV WKDW FDQ EH H[HFXWHG PRUH WKDQ RQFH LQ VXFFHVVLRQ �L�H��
UHSHDWHG� GHSHQGLQJ RQ DQ H[HFXWLRQ FRQGLWLRQ RU ELW VWDWXV�

/5 DUHD $ GDWD DUHD WKDW LV XVHG LQ D 3& /LQN 6\VWHP VR WKDW GDWD FDQ EH WUDQVIHUUHG EH�
WZHHQ WZR RU PRUH 3&V� ,I D 3& /LQN 6\VWHP LV QRW XVHG� WKH /5 DUHD LV DYDLODEOH
IRU XVH DV ZRUN ELWV�

/66 $EEUHYLDWLRQ IRU /DGGHU 6XSSRUW 6RIWZDUH�

PDLQ SURJUDP $OO RI D SURJUDP H[FHSW IRU WKH VXEURXWLQHV�

PDVNLQJ ¶&RYHULQJ· DQ LQWHUUXSW VLJQDO VR WKDW WKH LQWHUUXSW LV QRW HIIHFWLYH XQWLO WKHPDVN LV
UHPRYHG�

0DVWHU 6KRUW IRU 5HPRWH ,�2 0DVWHU 8QLW�

PHPRU\ DUHD $Q\ RI WKH DUHDV LQ WKH 3& XVHG WR KROG GDWD RU SURJUDPV�

PQHPRQLF FRGH $ IRUP RI D ODGGHU�GLDJUDP SURJUDP WKDW FRQVLVWV RI D VHTXHQWLDO OLVW RI WKH LQ�
VWUXFWLRQV ZLWKRXW XVLQJ D ODGGHU GLDJUDP� 0QHPRQLF FRGH LV UHTXLUHG WR LQSXW D
SURJUDP LQWR D 3& ZKHQ XVLQJ D 3URJUDPPLQJ &RQVROH�

021,725 PRGH $ PRGH RI 3& RSHUDWLRQ LQ ZKLFK QRUPDO SURJUDP H[HFXWLRQ LV SRVVLEOH� DQG
ZKLFK DOORZVPRGLILFDWLRQ RI GDWD KHOG LQPHPRU\� 8VHG IRU PRQLWRULQJ RU GHEXJ�
JLQJ WKH 3&�

PRVW�VLJQLILFDQW �ELW�ZRUG� 6HH OHIWPRVW �ELW�ZRUG��

1& LQSXW $Q LQSXW WKDW LV QRUPDOO\ FORVHG� L�H�� WKH LQSXW VLJQDO LV FRQVLGHUHG WR EH SUHVHQW
ZKHQ WKH FLUFXLW FRQQHFWHG WR WKH LQSXW RSHQV�

QHVW 3URJUDPPLQJ RQH ORRS ZLWKLQ DQRWKHU ORRS� SURJUDPPLQJ D FDOO WR D VXEURXWLQH
ZLWKLQ DQRWKHU VXEURXWLQH� RU SURJUDPPLQJ DQ ,)�(/6( SURJUDPPLQJ VHFWLRQ
ZLWKLQ DQRWKHU ,)�(/6( VHFWLRQ�

1HW /LQN 6\VWHP $Q RSWLFDO /$1 IRUPHG IURP 3&V FRQQHFWHG WKURXJK 1HW /LQN 8QLWV� $ 1HW /LQN
6\VWHP DOVR QRUPDOO\ FRQWDLQV QRGHV LQWHUIDFLQJ FRPSXWHUV DQG RWKHU SHULSK�
HUDO GHYLFHV� 3&V LQ WKH 1HW /LQN 6\VWHP FDQ SDVV GDWD EDFN DQG IRUWK� UHFHLYH
FRPPDQGV IURP DQ\ LQWHUIDFHG FRPSXWHU� DQG VKDUH DQ\ LQWHUIDFHG SHULSKHUDO
GHYLFH�

1HW /LQN 8QLW 7KH 8QLW XVHG WR FRQQHFW 3&V WR D 1HW /LQN 6\VWHP� 7KH IXOO QDPH LV ´6<60$&
1HW /LQN 8QLW�µ

1HWZRUN 6HUYLFH %RDUG $ GHYLFH ZLWK DQ LQWHUIDFH WR FRQQHFW GHYLFHV RWKHU WKDQ 3&V WR D 1HW /LQN 6\V�
WHP�

1HWZRUN 6HUYLFH 8QLW $ 8QLW WKDW SURYLGHV WZR LQWHUIDFHV WR FRQQHFW SHULSKHUDO GHYLFHV WR D 1HW /LQN
6\VWHP�

QRGH 2QHRI WKH SRVLWLRQV LQ D /$1� (DFKQRGH LQFRUSRUDWHV D GHYLFH WKDW FDQ FRPPX�
QLFDWHZLWK WKH GHYLFHV DW DOO RI WKH RWKHU QRGHV� 7KH GHYLFH DW D QRGH LV LGHQWLILHG
E\ WKH QRGHQXPEHU�2QH ORRSRI D1HW /LQN6\VWHP �20521·V/$1� FDQFRQVLVW
RI XS WR ��� QRGHV� (DFK QRGH LV RFFXSLHG E\ D1HW /LQN 8QLW PRXQWHG WR D 3& RU
D GHYLFH SURYLGLQJ DQ LQWHUIDFH WR D FRPSXWHU RU RWKHU SHULSKHUDO GHYLFH�

12 LQSXW $Q LQSXW WKDW LV QRUPDOO\ RSHQ� L�H�� WKH LQSXW VLJQDO LV FRQVLGHUHG WR EH SUHVHQW
ZKHQ WKH FLUFXLW FRQQHFWHG WR WKH LQSXW FORVHV�
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QRLVH LQWHUIHUHQFH 'LVWXUEDQFHV LQ VLJQDOV FDXVHG E\ HOHFWULFDO QRLVH�

QRQIDWDO HUURU $ KDUGZDUH RU VRIWZDUH HUURU WKDW SURGXFHV D ZDUQLQJ EXW GRHV QRW VWRS WKH 3&
IURP RSHUDWLQJ�

QRUPDO FRQGLWLRQ $ FRQGLWLRQ WKDW SURGXFHV DQ 21 H[HFXWLRQ FRQGLWLRQ ZKHQ WKH ELW DVVLJQHG WR LW
LV 21� DQG DQ 2)) H[HFXWLRQ FRQGLWLRQ ZKHQ WKH ELW DVVLJQHG WR LW LV 2))�

127 $ ORJLF RSHUDWLRQ ZKLFK LQYHUWV WKH VWDWXV RI WKH RSHUDQG� )RU H[DPSOH� $1'
127 LQGLFDWHV DQ $1' RSHUDWLRQ ZLWK WKH RSSRVLWH RI WKH DFWXDO VWDWXV RI WKH RS�
HUDQG ELW�

16% $Q DFURQ\P IRU 1HWZRUN 6HUYLFH %RDUG�

168 $Q DFURQ\P IRU 1HWZRUN 6HUYLFH 8QLW�

2)) 7KH VWDWXV RI DQ LQSXW RU RXWSXW ZKHQ D VLJQDO LV VDLG QRW WR EH SUHVHQW� 7KH2))
VWDWH LV JHQHUDOO\ UHSUHVHQWHG E\ D ORZ YROWDJH RU E\ QRQ�FRQGXFWLYLW\� EXW FDQEH
GHILQHG DV WKH RSSRVLWH RI HLWKHU�

2)) GHOD\ 7KH GHOD\ EHWZHHQ WKH WLPH ZKHQ D VLJQDO LV VZLWFKHG 2)) �H�J�� E\ DQ LQSXW
GHYLFH RU 3&� DQG WKH WLPH ZKHQ WKH VLJQDO UHDFKHV D VWDWH UHDGDEOH DV DQ2))
VLJQDO �L�H�� DV QR VLJQDO� E\ D UHFHLYLQJ SDUW\ �H�J�� RXWSXW GHYLFH RU 3&��

21 7KH VWDWXV RI DQ LQSXW RU RXWSXW ZKHQ D VLJQDO LV VDLG WR EH SUHVHQW� 7KH21 VWDWH
LV JHQHUDOO\ UHSUHVHQWHG E\ D KLJK YROWDJH RU E\ FRQGXFWLYLW\� EXW FDQ EH GHILQHG
DV WKH RSSRVLWH RI HLWKHU�

21 GHOD\ 7KH GHOD\ EHWZHHQ WKH WLPH ZKHQ DQ 21 VLJQDO LV LQLWLDWHG �H�J�� E\ DQ LQSXW GH�
YLFH RU 3&� DQG WKH WLPHZKHQ WKH VLJQDO UHDFKHV D VWDWH UHDGDEOH DV DQ21 VLJ�
QDO E\ D UHFHLYLQJ SDUW\ �H�J�� RXWSXW GHYLFH RU 3&��

RQH�VKRW ELW $ ELW WKDW LV WXUQHG 21 RU 2)) IRU D VSHFLILHG LQWHUYDO RI WLPH ZKLFK LV ORQJHU WKDQ
RQH F\FOH�

RQ�OLQH UHPRYDO 5HPRYLQJ D 5DFN�PRXQWHG 8QLW IRU UHSODFHPHQW RU PDLQWHQDQFH GXULQJ 3& RS�
HUDWLRQ�

RSHUDQG %LW�V� RU ZRUG�V� GHVLJQDWHG DV WKH GDWD WR EH XVHG IRU DQ LQVWUXFWLRQ� $QRSHUDQG
FDQ EH LQSXW DV D FRQVWDQW H[SUHVVLQJ WKH DFWXDO QXPHULF YDOXH WR EH XVHG RU DV
DQ DGGUHVV WR H[SUHVV WKH ORFDWLRQ LQ PHPRU\ RI WKH GDWD WR EH XVHG�

RSHUDQG ELW $ ELW GHVLJQDWHG DV DQ RSHUDQG IRU DQ LQVWUXFWLRQ�

RSHUDQG ZRUG $ ZRUG GHVLJQDWHG DV DQ RSHUDQG IRU DQ LQVWUXFWLRQ�

RSHUDWLQJ HUURU $Q HUURU WKDW RFFXUV GXULQJ DFWXDO 3& RSHUDWLRQ DV RSSRVHG WR DQ LQLWLDOL]DWLRQ
HUURU� ZKLFK RFFXUV EHIRUH DFWXDO RSHUDWLRQV FDQ EHJLQ�

2SWLFDO ,�2 8QLW $8QLW WKDW LV FRQQHFWHG LQ DQ2SWLFDO 5HPRWH ,�2 6\VWHP WR SURYLGH � ,�2 SRLQWV�
2SWLFDO ,�2 8QLWV DUH QRW PRXQWHG WR D 5DFN�

2SWLFDO 6ODYH 5DFN $ 6ODYH 5DFN FRQQHFWHG WKURXJK DQ 2SWLFDO 5HPRWH ,�2 6ODYH 8QLW�

25 $ ORJLF RSHUDWLRQ ZKHUHE\ WKH UHVXOW LV WUXH LI HLWKHU RI WZR SUHPLVHV LV WUXH� RU LI
ERWK DUH WUXH� ,Q ODGGHU�GLDJUDP SURJUDPPLQJ WKH SUHPLVHV DUH XVXDOO\21�2))
VWDWHV RI ELWV RU WKH ORJLFDO FRPELQDWLRQ RI VXFK VWDWHV FDOOHG H[HFXWLRQ FRQGL�
WLRQV�
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RXWSXW 7KH VLJQDO VHQW IURP WKH 3& WR DQ H[WHUQDO GHYLFH� 7KH WHUP RXWSXW LV RIWHQ XVHG
DEVWUDFWO\ RU FROOHFWLYHO\ WR UHIHU WR RXWJRLQJ VLJQDOV�

RXWSXW ELW $ ELW LQ WKH ,5 DUHD WKDW LV DOORFDWHG WR KROG WKH VWDWXV WR EH VHQW WR DQ RXWSXW GH�
YLFH�

RXWSXW GHYLFH $Q H[WHUQDO GHYLFH WKDW UHFHLYHV VLJQDOV IURP WKH 3& 6\VWHP�

RXWSXW SRLQW 7KH SRLQW DW ZKLFK DQ RXWSXW OHDYHV WKH 3& 6\VWHP� 2XWSXW SRLQWV FRUUHVSRQG
SK\VLFDOO\ WR WHUPLQDOV RU FRQQHFWRU SLQV�

RXWSXW VLJQDO $ VLJQDO EHLQJ VHQW WR DQ H[WHUQDO GHYLFH� *HQHUDOO\ DQ RXWSXW VLJQDO LV VDLG WR
H[LVW ZKHQ� IRU H[DPSOH� D FRQQHFWLRQ SRLQW JRHV IURP ORZ WR KLJK YROWDJH RU IURP
D QRQFRQGXFWLYH WR D FRQGXFWLYH VWDWH�

RYHUVHHLQJ 3DUW RI WKH SURFHVVLQJ SHUIRUPHG E\ WKH &38 WKDW LQFOXGHV JHQHUDO WDVNV UH�
TXLUHG WR RSHUDWH WKH 3&�

RYHUZULWH &KDQJLQJ WKH FRQWHQW RI D PHPRU\ ORFDWLRQ VR WKDW WKH SUHYLRXV FRQWHQW LV ORVW�

SDULW\ $GMXVWPHQW RI WKH QXPEHU RI 21 ELWV LQ D ZRUG RU RWKHU XQLW RI GDWD VR WKDW WKH
WRWDO LV DOZD\V DQ HYHQ QXPEHU RU DOZD\V DQ RGG QXPEHU� 3DULW\ LV JHQHUDOO\
XVHG WR FKHFN WKH DFFXUDF\ RI GDWD DIWHU EHLQJ WUDQVPLWWHG E\ FRQILUPLQJ WKDW WKH
QXPEHU RI 21 ELWV LV VWLOO HYHQ RU VWLOO RGG�

3& $Q DFURQ\P IRU 3URJUDPPDEOH &RQWUROOHU�

3&% $Q DFURQ\P IRU SULQWHG FLUFXLW ERDUG�

3& FRQILJXUDWLRQ 7KH DUUDQJHPHQW DQG LQWHUFRQQHFWLRQV RI WKH 8QLWV WKDW DUH SXW WRJHWKHU WR IRUP
D IXQFWLRQDO 3&�

3&) $FURQ\P IRU SODVWLF�FODG RSWLFDO ILEHU FDEOH�

3& /LQN 6\VWHP $ V\VWHP LQ ZKLFK 3&V DUH FRQQHFWHG WKURXJK 3& /LQN 8QLWV WR HQDEOH WKHP WR
VKDUH FRPPRQ GDWD DUHDV� L�H�� HDFK RI WKH 3&VZULWHV WR FHUWDLQ ZRUGV LQ WKH /5
DUHD DQG UHFHLYHV WKH GDWD RI WKH ZRUGV ZULWWHQ E\ DOO RWKHU 3& /LQN 8QLWV FRQ�
QHFWHG LQ VHULHV ZLWK LW�

3& /LQN 8QLW 7KH 8QLW XVHG WR FRQQHFW 3&V LQ D 3& /LQN 6\VWHP�

3& 6\VWHP :LWK EXLOGLQJ�EORFN 3&V� DOO RI WKH 5DFNV DQG LQGHSHQGHQW 8QLWV FRQQHFWHG GL�
UHFWO\ WR WKHP XS WR� EXW QRW LQFOXGLQJ WKH ,�2 GHYLFHV� 7KH ERXQGDULHV RI D 3&
6\VWHP DUH WKH 3& DQG WKH SURJUDP LQ LWV &38 DW WKH XSSHU HQG� DQG WKH ,�2
8QLWV� 6SHFLDO ,�2 8QLWV� 2SWLFDO ,�2 8QLWV� 5HPRWH 7HUPLQDOV� HWF�� DW WKH ORZHU
HQG�

SHULSKHUDO GHYLFH 'HYLFHV FRQQHFWHG WR D 3& 6\VWHP WR DLG LQ V\VWHP RSHUDWLRQ� 3HULSKHUDO GH�
YLFHV LQFOXGH SULQWHUV� SURJUDPPLQJ GHYLFHV� H[WHUQDO VWRUDJH PHGLD� HWF�

SRUW $ FRQQHFWRU RQ D 3& RU FRPSXWHU WKDW VHUYHV DV D FRQQHFWLRQ WR DQ H[WHUQDO GH�
YLFH�

SUHVHQW YDOXH 7KH FXUUHQW YDOXH UHJLVWHUHG LQ D GHYLFH DW DQ\ LQVWDQW GXULQJ LWV RSHUDWLRQ� 3UHV�
HQW YDOXH LV DEEUHYLDWHG DV 39�

SULQWHG FLUFXLW ERDUG $ ERDUG RQWR ZKLFK HOHFWULFDO FLUFXLWV DUH SULQWHG IRU PRXQWLQJ LQWR D FRPSXWHU RU
HOHFWULFDO GHYLFH�
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3ULQWHU ,QWHUIDFH 8QLW $ 8QLW XVHG WR LQWHUIDFH D SULQWHU VR WKDW ODGGHU GLDJUDPV DQG RWKHU GDWD FDQ EH
SULQWHG RXW�

SURJUDP 7KH OLVW RI LQVWUXFWLRQV WKDW WHOOV WKH 3& WKH VHTXHQFH RI FRQWURO DFWLRQV WR EH FDU�
ULHG RXW�

3URJUDPPDEOH &RQWUROOHU $ FRPSXWHUL]HG GHYLFH WKDW FDQ DFFHSW LQSXWV IURP H[WHUQDO GHYLFHV DQG JHQHU�
DWH RXWSXWV WR H[WHUQDO GHYLFHV DFFRUGLQJ WR D SURJUDP KHOG LQ PHPRU\� 3UR�
JUDPPDEOH &RQWUROOHUV DUH XVHG WR DXWRPDWH FRQWURO RI H[WHUQDO GHYLFHV� $O�
WKRXJK VLQJOH�FRPSRQHQW 3URJUDPPDEOH &RQWUROOHUV DUH DYDLODEOH� EXLOG�
LQJ�EORFN 3URJUDPPDEOH &RQWUROOHUV DUH FRQVWUXFWHG IURP VHSDUDWH FRPSR�
QHQWV� 6XFK EXLOGLQJ�EORFN 3URJUDPPDEOH &RQWUROOHUV DUH IRUPHG RQO\ ZKHQ
HQRXJK RI WKHVH VHSDUDWH FRPSRQHQWV DUH DVVHPEOHG WR IRUP D IXQFWLRQDO DV�
VHPEO\� L�H�� QR RQH LQGLYLGXDO 8QLW LV FDOOHG D 3&�

SURJUDPPHG DODUP $QDODUPJLYHQDV D UHVXOW RI H[HFXWLRQ RI DQ LQVWUXFWLRQ GHVLJQHG WR JHQHUDWH WKH
DODUP LQ WKH SURJUDP� DV RSSRVHG WR RQH JHQHUDWHG E\ WKH V\VWHP�

SURJUDPPHG HUURU $Q HUURU DULVLQJ DV D UHVXOW RI WKH H[HFXWLRQ RI DQ LQVWUXFWLRQ GHVLJQHG WR JHQHU�
DWH WKH HUURU LQ WKH SURJUDP� DV RSSRVHG WR RQH JHQHUDWHG E\ WKH V\VWHP�

SURJUDPPHG PHVVDJH $PHVVDJH JHQHUDWHG DV D UHVXOW RI H[HFXWLRQ RI DQ LQVWUXFWLRQ GHVLJQHG WR JHQ�
HUDWH WKHPHVVDJH LQ WKH SURJUDP� DV RSSRVHG WR RQH JHQHUDWHG E\ WKH V\VWHP�

3URJUDPPLQJ &RQVROH 7KH VLPSOHVW IRUP RU SURJUDPPLQJ GHYLFH DYDLODEOH IRU D 3&� 3URJUDPPLQJ
&RQVROHV DUH DYDLODEOH ERWK DV KDQG�KHOG PRGHOV DQG DV &38�PRXQWLQJ PRG�
HOV�

3URJUDPPLQJ 'HYLFH $ SHULSKHUDO GHYLFH XVHG WR LQSXW D SURJUDP LQWR D 3& RU WR DOWHU RU PRQLWRU D
SURJUDP DOUHDG\ KHOG LQ WKH 3&� 7KHUH DUH GHGLFDWHG SURJUDPPLQJ GHYLFHV�
VXFK DV 3URJUDPPLQJ &RQVROHV� DQG WKHUH DUH QRQ�GHGLFDWHG GHYLFHV� VXFK DV
D KRVW FRPSXWHU�

352*5$0 PRGH $ PRGH RI RSHUDWLRQ WKDW DOORZV LQSXWWLQJ DQG GHEXJJLQJ RI SURJUDPV WR EH FDU�
ULHG RXW� EXW WKDW GRHV QRW SHUPLW QRUPDO H[HFXWLRQ RI WKH SURJUDP�

3520 :ULWHU $ SHULSKHUDO GHYLFH XVHG WR ZULWH SURJUDPV DQG RWKHU GDWD LQWR D 520 IRU SHU�
PDQHQW VWRUDJH DQG DSSOLFDWLRQ�

SURPSW $PHVVDJH RU V\PERO WKDW DSSHDUV RQ D GLVSOD\ WR UHTXHVW LQSXW IURP WKH RSHUD�
WRU�

39 $FURQ\P IRU SUHVHQW YDOXH�

5DFN $Q DVVHPEO\ RI YDULRXV 8QLWV RQ D %DFNSODQH WKDW IRUPV D IXQFWLRQDO XQLW LQ D
EXLOGLQJ�EORFN3&6\VWHP�5DFNV LQFOXGH&385DFNV� ([SDQVLRQ ,�25DFNV� ,�2
5DFNV� DQG 6ODYH 5DFNV�

UHIUHVK 7KH SURFHVV RI XSGDWLQJ RXWSXW VWDWXV VHQW WR H[WHUQDO GHYLFHV VR WKDW LW DJUHHV
ZLWK WKH VWDWXV RI RXWSXW ELWV KHOG LQPHPRU\ DQG RI XSGDWLQJ LQSXW ELWV LQPHPRU\
VR WKDW WKH\ DJUHH ZLWK WKH VWDWXV RI LQSXWV IURP H[WHUQDO GHYLFHV�

UHOD\�EDVHG FRQWURO 7KH IRUHUXQQHU RI 3&V� ,Q UHOD\�EDVHG FRQWURO� JURXSV RI UHOD\V DUH LQWHUFRQ�
QHFWHG WR IRUP FRQWURO FLUFXLWV� ,Q D 3&� WKHVH DUH UHSODFHG E\ SURJUDPPDEOH FLU�
FXLWV�

5HPRWH ,�2 0DVWHU 8QLW 7KH 8QLW LQ D 5HPRWH ,�2 6\VWHP WKURXJK ZKLFK VLJQDOV DUH VHQW WR DOO RWKHU 5H�
PRWH ,�2 8QLWV� 7KH 5HPRWH ,�20DVWHU 8QLW LV PRXQWHG HLWKHU WR D &38 5DFN RU
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DQ ([SDQVLRQ ,�2 5DFN FRQQHFWHG WR WKH &38 5DFN� 5HPRWH ,�2 0DVWHU 8QLW LV
JHQHUDOO\ DEEUHYLDWHG WR 0DVWHU�

5HPRWH ,�2 6ODYH 8QLW $ 8QLW PRXQWHG WR D %DFNSODQH WR IRUP D 6ODYH 5DFN� 5HPRWH ,�2 6ODYH 8QLW LV
JHQHUDOO\ DEEUHYLDWHG WR 6ODYH�

5HPRWH ,�2 6\VWHP $ V\VWHP LQ ZKLFK UHPRWH ,�2 SRLQWV DUH FRQWUROOHG WKURXJK D0DVWHU PRXQWHG WR
D &38 5DFN RU DQ ([SDQVLRQ ,�2 5DFN FRQQHFWHG WR WKH &38 5DFN�

5HPRWH ,�2 8QLW $Q\ RI WKH 8QLWV LQ D 5HPRWH ,�2 6\VWHP� 5HPRWH ,�2 8QLWV LQFOXGH 0DVWHUV�
6ODYHV� 2SWLFDO ,�2 8QLWV� ,�2 /LQN 8QLWV� DQG 5HPRWH 7HUPLQDOV�

UHPRWH ,�2 ZRUG $Q ,�2 ZRUG DOORFDWHG WR D 8QLW LQ D 5HPRWH ,�2 6\VWHP�

UHVHW 7KH SURFHVV RI WXUQLQJ D ELW RU VLJQDO 2)) RU RI FKDQJLQJ WKH SUHVHQW YDOXH RI D
WLPHU RU FRXQWHU WR LWV VHW YDOXH RU WR ]HUR�

UHWXUQ 7KH SURFHVV E\ ZKLFK LQVWUXFWLRQ H[HFXWLRQ VKLIWV IURP D VXEURXWLQH EDFN WR WKH
PDLQ SURJUDP �XVXDOO\ WKH SRLQW IURP ZKLFK WKH VXEURXWLQH ZDV FDOOHG��

UHYHUVLEOH FRXQWHU $ FRXQWHU WKDW FDQ EH ERWK LQFUHPHQWHG DQG GHFUHPHQWHG GHSHQGLQJ RQ WKH
VSHFLILHG FRQGLWLRQV�

UHYHUVLEOH VKLIW UHJLVWHU $ VKLIW UHJLVWHU WKDW FDQ VKLIW GDWD LQ HLWKHU GLUHFWLRQ GHSHQGLQJ RQ WKH VSHFLILHG
FRQGLWLRQV�

ULJKW�KDQG LQVWUXFWLRQ $QRWKHU WHUP IRU WHUPLQDO LQVWUXFWLRQ�

ULJKWPRVW �ELW�ZRUG� 7KH ORZHVW QXPEHUHG ELWV RI D JURXS RI ELWV� JHQHUDOO\ RI DQ HQWLUH ZRUG� RU WKH
ORZHVW QXPEHUHG ZRUGV RI D JURXS RI ZRUGV� 7KHVH ELWV�ZRUGV DUH RIWHQ FDOOHG
OHDVW�VLJQLILFDQW ELWV�ZRUGV�

URWDWH UHJLVWHU $ VKLIW UHJLVWHU LQ ZKLFK WKH GDWD PRYHG RXW IURP RQH HQG LV SODFHG EDFN LQWR WKH
VKLIW UHJLVWHU DW WKH RWKHU HQG�

581 PRGH 7KH RSHUDWLQJ PRGH XVHG E\ WKH 3& IRU QRUPDO FRQWURO RSHUDWLRQV�

VFKHGXOHG LQWHUUXSW $Q LQWHUUXSW WKDW LV DXWRPDWLFDOO\ JHQHUDWHG E\ WKH V\VWHP DW D VSHFLILF WLPH RU
SURJUDP ORFDWLRQ VSHFLILHG E\ WKH RSHUDWRU� 6FKHGXOHG LQWHUUXSWV UHVXOW LQ WKH H[�
HFXWLRQ RI VSHFLILF VXEURXWLQHV WKDW FDQ EH XVHG IRU LQVWUXFWLRQV WKDW PXVW EH H[�
HFXWHG UHSHDWHGO\ IRU D VSHFLILHG SHULRG RI WLPH�

VHOI GLDJQRVLV $ SURFHVV ZKHUHE\ WKH V\VWHP FKHFNV LWV RZQ RSHUDWLRQ DQG JHQHUDWHV D ZDUQ�
LQJ RU HUURU LI DQ DEQRUPDOLW\ LV GLVFRYHUHG�

VHOI�PDLQWDLQLQJ ELW $ ELW WKDW LV SURJUDPPHG WRPDLQWDLQ HLWKHU DQ2)) RU 21 VWDWXV XQWLO VHW RU UHVHW
E\ VSHFLILHG FRQGLWLRQV�

VHUYLFLQJ 7KH SURFHVV ZKHUHE\ WKH 3& SURYLGHV GDWD WR RU UHFHLYHV GDWD IURP H[WHUQDO GH�
YLFHV RU UHPRWH ,�2 8QLWV� RU RWKHUZLVH KDQGOHV GDWD WUDQVDFWLRQV IRU /LQN 6\V�
WHPV�

VHW 7KH SURFHVV RI WXUQLQJ D ELW RU VLJQDO 21�

VHW YDOXH 7KH YDOXH IURP ZKLFK D GHFUHPHQWLQJ FRXQWHU VWDUWV FRXQWLQJ GRZQ RU WR ZKLFK
DQ LQFUHPHQWLQJ FRXQWHU FRXQWV XS �L�H�� WKH PD[LPXP FRXQW�� RU WKH WLPH IURP
ZKLFK RU IRU ZKLFK D WLPHU VWDUWV WLPLQJ� 6HW YDOXH LV DEEUHYLDWHG 69�
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VKLIW UHJLVWHU 2QHRUPRUHZRUGV LQZKLFK GDWD LV VKLIWHG D VSHFLILHG QXPEHU RI XQLWV WR WKH ULJKW
RU OHIW LQ ELW� GLJLW� RU ZRUG XQLWV� ,Q D URWDWH UHJLVWHU� GDWD VKLIWHG RXW RQH HQG LV
VKLIWHG EDFN LQWR WKH RWKHU HQG� ,Q RWKHU VKLIW UHJLVWHUV� QHZ GDWD �HLWKHU VSHFLILHG
GDWD� ]HUR�V� RU RQH�V�� LV VKLIWHG LQWR RQH HQG DQG WKH GDWD VKLIWHG RXW DW WKH RWK�
HU HQG LV ORVW�

6ODYH 6KRUW IRU 5HPRWH ,�2 6ODYH 8QLW�

6ODYH 5DFN $5DFN FRQWDLQLQJ D5HPRWH ,�2 6ODYH8QLW DQG FRQWUROOHG WKURXJK D5HPRWH ,�2
0DVWHU 8QLW� 6ODYH 5DFNV DUH JHQHUDOO\ ORFDWHG DZD\ IURP WKH &38 5DFN�

VORW $ SRVLWLRQ RQ D 5DFN �%DFNSODQH� WR ZKLFK D 8QLW FDQ EH PRXQWHG�

VRIWZDUH HUURU $Q HUURU WKDW RULJLQDWHV LQ D VRIWZDUH SURJUDP�

VRIWZDUH SURWHFW $ PHDQV RI SURWHFWLQJ GDWD IURP EHLQJ FKDQJHG WKDW XVHV VRIWZDUH DV RSSRVHG
WR D SK\VLFDO VZLWFK RU RWKHU KDUGZDUH VHWWLQJ�

VRXUFH 7KH ORFDWLRQ IURPZKLFK GDWD LV WDNHQ IRU XVH LQ DQ LQVWUXFWLRQ� DV RSSRVHG WR WKH
ORFDWLRQ WR ZKLFK WKH UHVXOW RI DQ LQVWUXFWLRQ LV WR EH ZULWWHQ� 7KH ODWWHU LV FDOOHG
WKH GHVWLQDWLRQ�

6SHFLDO ,�2 8QLW $ GHGLFDWHG 8QLW WKDW LV GHVLJQHG IRU D VSHFLILF SXUSRVH� 6SHFLDO ,�2 8QLWV LQ�
FOXGH 3RVLWLRQ &RQWURO 8QLWV� +LJK�6SHHG &RXQWHU 8QLWV� $QDORJ ,�2 8QLWV� HWF�

65 DUHD $ GDWD DUHD LQ D 3& XVHGPDLQO\ IRU IODJV� FRQWURO ELWV� DQG RWKHU LQIRUPDWLRQ SUR�
YLGHG DERXW 3& RSHUDWLRQ� 7KH VWDWXV RI RQO\ FHUWDLQ 65 ELWV PD\ EH FRQWUROOHG
E\ WKH RSHUDWRU� L�H�� PRVW 65 ELWV FDQ RQO\ EH UHDG�

666 $EEUHYLDWLRQ IRU 6<60$& 6XSSRUW 6RIWZDUH�

VXEURXWLQH $JURXS RI LQVWUXFWLRQV SODFHG DIWHU WKHPDLQ SURJUDP DQG H[HFXWHG RQO\ LI FDOOHG
IURP WKH PDLQ SURJUDP RU DFWLYDWHG E\ DQ LQWHUUXSW�

VXEURXWLQH QXPEHU $ GHILQHU XVHG WR LGHQWLI\ WKH VXEURXWLQH WKDW D VXEURXWLQH FDOO RU LQWHUUXSW DFWL�
YDWHV�

69 $EEUHYLDWLRQ IRU VHW YDOXH�

VZLWFKLQJ FDSDFLW\ 7KH PD[LPXP YROWDJH�FXUUHQW WKDW D UHOD\ FDQ VDIHO\ VZLWFK RQ DQG RII�

V\QWD[ HUURU $Q HUURU LQ WKH ZD\ LQ ZKLFK D SURJUDP LV ZULWWHQ� 6\QWD[ HUURUV FDQ LQFOXGH
¶VSHOOLQJ· PLVWDNHV �L�H�� D IXQFWLRQ FRGH WKDW GRHV QRW H[LVW�� PLVWDNHV LQ VSHFLI\�
LQJ RSHUDQGVZLWKLQ DFFHSWDEOH SDUDPHWHUV �H�J�� VSHFLI\LQJ UHVHUYHG65ELWV DV
D GHVWLQDWLRQ�� DQG PLVWDNHV LQ DFWXDO DSSOLFDWLRQ RI LQVWUXFWLRQV �H�J�� D FDOO WR D
VXEURXWLQH WKDW GRHV QRW H[LVW��

6<60$& 6XSSRUW 6RIWZDUH $ VRIWZDUH SDFNDJH LQVWDOOHG RQ D ,%0 3&�$7 RU FRPSDWLEOH FRPSXWHU WR IXQF�
WLRQ DV D 3URJUDPPLQJ 'HYLFH�

V\VWHP FRQILJXUDWLRQ 7KH DUUDQJHPHQW LQ ZKLFK 8QLWV LQ D V\VWHP DUH FRQQHFWHG�

V\VWHP HUURU $QHUURU JHQHUDWHG E\ WKH V\VWHP� DV RSSRVHG WR RQH UHVXOWLQJ IURP H[HFXWLRQ RI
DQ LQVWUXFWLRQ GHVLJQHG WR JHQHUDWH DQ HUURU�

V\VWHP HUURU PHVVDJH $Q HUURU PHVVDJH JHQHUDWHG E\ WKH V\VWHP� DV RSSRVHG WR RQH UHVXOWLQJ IURP
H[HFXWLRQ RI DQ LQVWUXFWLRQ GHVLJQHG WR JHQHUDWH D PHVVDJH�
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7& DUHD $GDWD DUHD WKDW FDQEHXVHGRQO\ IRU WLPHUV DQG FRXQWHUV� (DFK ELW LQ WKH7&DUHD
VHUYHV DV WKH DFFHVV SRLQW IRU WKH 69� 39� DQG &RPSOHWLRQ IODJ IRU WKH WLPHU RU
FRXQWHU GHILQHG ZLWK WKDW ELW�

7& QXPEHU $ GHILQHU WKDW FRUUHVSRQGV WR D ELW LQ WKH 7& DUHD DQG XVHG WR GHILQH WKH ELW DV
HLWKHU D WLPHU RU D FRXQWHU�

WHUPLQDO LQVWUXFWLRQ $Q LQVWUXFWLRQ SODFHG RQ WKH ULJKW VLGH RI D ODGGHU GLDJUDP WKDW XVHV WKH ILQDO H[�
HFXWLRQ FRQGLWLRQV RI DQ LQVWUXFWLRQ OLQH�

WHUPLQDWRU 7KH FRGH FRPSULVLQJ DQDVWHULVN DQGD FDUULDJH UHWXUQ � &5�ZKLFK LQGLFDWHV WKH
HQG RI D EORFN RI GDWD� ZKHWKHU LW LV D VLQJOH�IUDPH RU PXOWL�IUDPH EORFN� )UDPHV
ZLWKLQ D PXOWL�IUDPH EORFN DUH VHSDUDWHG E\ GHOLPLWHUV�

WLPHU $ ORFDWLRQ LQPHPRU\ DFFHVVHG WKURXJK D 7& ELW DQG XVHG WR WLPH GRZQ IURP WKH
WLPHU·V VHW YDOXH� 7LPHUV DUH WXUQHG 21 DQG UHVHW DFFRUGLQJ WR WKHLU H[HFXWLRQ
FRQGLWLRQV�

70 DUHD $ PHPRU\ DUHD XVHG WR VWRUH WKH UHVXOWV RI D WUDFH�

WUDQVPLVVLRQ GLVWDQFH 7KH GLVWDQFH WKDW D VLJQDO FDQ EH WUDQVPLWWHG�

75 DUHD $GDWD DUHD XVHG WR VWRUH H[HFXWLRQ FRQGLWLRQV VR WKDW WKH\ FDQ EH UHORDGHG ODWHU
IRU XVH ZLWK RWKHU LQVWUXFWLRQV�

WUDFH $QRSHUDWLRQZKHUHE\ WKH SURJUDP LV H[HFXWHG DQG WKH UHVXOWLQJ GDWD LV VWRUHG LQ
70 PHPRU\ WR HQDEOH VWHS�E\�VWHS DQDO\VLV DQG GHEXJJLQJ�

WUDQVIHU 7KH SURFHVV RI PRYLQJ GDWD IURP RQH ORFDWLRQ WR DQRWKHU ZLWKLQ WKH 3&� RU EH�
WZHHQ WKH 3& DQG H[WHUQDO GHYLFHV� :KHQ GDWD LV WUDQVIHUUHG� JHQHUDOO\ D FRS\
RI WKH GDWD LV VHQW WR WKH GHVWLQDWLRQ� L�H�� WKH FRQWHQW RI WKH VRXUFH RI WKH WUDQVIHU
LV QRW FKDQJHG�

WULJJHU DGGUHVV $Q DGGUHVV LQ WKH SURJUDP WKDW GHILQHV WKH EHJLQQLQJ SRLQW IRU WUDFLQJ� 7KH DF�
WXDO EHJLQQLQJ SRLQW FDQ EHDOWHUHG IURP WKH WULJJHU E\ GHILQLQJ HLWKHU D SRVLWLYH RU
QHJDWLYH GHOD\�

80 DUHD 7KHPHPRU\ DUHD XVHG WR KROG WKH DFWLYH SURJUDP� L�H�� WKH SURJUDP WKDW LV EHLQJ
FXUUHQWO\ H[HFXWHG�

8QLW ,Q 20521 3& WHUPLQRORJ\� WKH ZRUG 8QLW LV FDSLWDOL]HG WR LQGLFDWH DQ\ SURGXFW
VROG IRU D 3& 6\VWHP� 7KRXJKPRVW RI WKH QDPHV RI WKHVH SURGXFWV HQG ZLWK WKH
ZRUG 8QLW� QRW DOO GR� H�J�� D 5HPRWH 7HUPLQDO LV UHIHUUHG WR LQ D FROOHFWLYH VHQVH
DV D 8QLW� &RQWH[W JHQHUDOO\ PDNHV DQ\ OLPLWDWLRQV RI WKLV ZRUG FOHDU�

XQLW QXPEHU $ QXPEHU DVVLJQHG WR VRPH /LQN 8QLWV DQG 6SHFLDO ,�2 8QLWV WR IDFLOLWDWH LGHQWLIL�
FDWLRQ ZKHQ DVVLJQLQJ ZRUGV RU RWKHU RSHUDWLQJ SDUDPHWHUV WR LW�

ZDWFKGRJ WLPHU $ WLPHU ZLWKLQ WKH V\VWHP WKDW HQVXUHV WKDW WKH F\FOH WLPH VWD\V ZLWKLQ VSHFLILHG
OLPLWV� :KHQ OLPLWV DUH UHDFKHG� HLWKHU ZDUQLQJV DUH JLYHQ RU 3& RSHUDWLRQ LV
VWRSSHG GHSHQGLQJ RQ WKH SDUWLFXODU OLPLW WKDW LV UHDFKHG�

:LUHG 6ODYH 5DFN $ 6ODYH 5DFN FRQQHFWHG WKURXJK D :LUHG 5HPRWH ,�2 6ODYH 8QLW�

ZRUG $ XQLW RI GDWD VWRUDJH LQ PHPRU\ WKDW FRQVLVWV RI �� ELWV� $OO GDWD DUHDV FRQVLVWV
RI ZRUGV� 6RPH GDWD DUHDV FDQ EH DFFHVVHG RQO\ E\ ZRUGV� RWKHUV� E\ HLWKHU
ZRUGV RU ELWV�
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ZRUG DGGUHVV 7KH ORFDWLRQ LQ PHPRU\ ZKHUH D ZRUG RI GDWD LV VWRUHG� $ ZRUG DGGUHVV PXVW
VSHFLI\ �VRPHWLPHV E\ GHIDXOW� WKH GDWD DUHD DQG WKH QXPEHU RI WKH ZRUG WKDW LV
EHLQJ DGGUHVVHG�

ZRUG PXOWLSOLHU $ YDOXH EHWZHHQ � DQG � WKDW LV DVVLJQHG WR D0DVWHU LQ D 5HPRWH ,�2 6\VWHP VR
WKDW ZRUGV FDQ EH DOORFDWHG WR QRQ�5DFN�PRXQWLQJ 8QLWV ZLWKLQ WKH 6\VWHP� 7KH
ZRUG VHWWLQJPDGH RQ WKH8QLW LV DGGHG WR �� WLPHV WKHZRUGPXOWLSOLHU WR DUULYH DW
WKH DFWXDO ZRUG WR EH DOORFDWHG�

ZRUN ELW $ ELW LQ D ZRUN ZRUG�

ZRUN ZRUG $ ZRUG WKDW FDQ EH XVHG IRU GDWD FDOFXODWLRQ RU RWKHU PDQLSXODWLRQ LQ SURJUDP�
PLQJ� L�H�� D ¶ZRUN VSDFH· LQ PHPRU\� $ ODUJH SRUWLRQ RI WKH ,5 DUHD LV DOZD\V UH�
VHUYHG IRU ZRUN ZRUGV� 3DUWV RI RWKHU DUHDV QRW UHTXLUHG IRU VSHFLDO SXUSRVHV
PD\ DOVR EHXVHGDVZRUNZRUGV� H�J�� /5ZRUGVQRW XVHG LQ D3&/LQNRU1HW /LQN
6\VWHP�
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DGGUHVV WUDFLQJ� 6HH WUDFLQJ� GDWD WUDFLQJ�
DGGUHVVHV� LQ GDWD DUHD� ��
DGYDQFHG ,�2 LQVWUXFWLRQV
��6(*0(17 ',63/$< 287387� ���
',*,7$/ 6:,7&+ ,1387� ���
IXQFWLRQV� ���
+(;$'(&,0$/ .(< ,1387� ���
0$75,; ,1387� ���
7(1�.(< ,1387� ���

$QDORJ 7LPHU 8QLW� SURJUDPPLQJ H[DPSOHV� ���
DSSOLFDWLRQ H[DPSOHV� ���
$5 DUHD� ��²��
DULWKPHWLF IODJV� ���
DULWKPHWLF RSHUDWLRQV� IODJV� ��
$6&,,� FRQYHUWLQJ GDWD� ���� ���

%
EDWWHU\
/RZ %DWWHU\ )ODJ� ��
RSHUDWLQJ ZLWKRXW D EDWWHU\� ��

%&'
FDOFXODWLRQV� ���� ���� ���� ���� ���²���
FRQYHUWLQJ� ��
GHILQLWLRQ� ��

ELQDU\
FDOFXODWLRQV� ���� ���� ���� ���� ���
GHILQLWLRQ� ��
VLJQHG ELQDU\� ��
XQVLJQHG ELQDU\� ��

ELWV
FRQWUROOLQJ� ���
IRUFHG VHW�UHVHW� ���
PRQLWRULQJ� ���²���

EX]]HU� ��

&
&���+ SURJUDPV� WUDQVIHUULQJ WR &���+6� �
&���+;�+*�+(ï(=� SUHFDXWLRQV� ��
FDOHQGDU�FORFN� GHGLFDWHG ELWV� ��
FDQFHOLQJ� IRUFHG VHW�UHVHW� ���
FKDQQHO� 6HH ZRUG
FKHFNVXP� FDOFXODWLQJ IUDPH FKHFNVXP� ���
FORFN� UHDGLQJ DQG VHWWLQJ� ���
FORFN SXOVH ELWV� ��
FRPPXQLFDWLRQV
KRVW OLQN� ���
OLQN� RQH�WR�RQH� ���
RQH�WR�RQH� ���
ZLULQJ� ���

&RPPXQLFDWLRQV %RDUG� VHWWLQJV� ��
FRQVWDQWV� RSHUDQGV� ���

FRQWURO ELW
GHILQLWLRQ� ��
2XWSXW 2))� ��

&RQWURO 6\VWHP� GHILQLWLRQ� �
FRQWUROOHG V\VWHP� GHILQLWLRQ� �
FRXQWHUV
ELWV LQ 7& DUHD� ��
FKDQJLQJ 69� ���
FRQGLWLRQV ZKHQ UHVHW� ���� ���
FUHDWLQJ H[WHQGHG WLPHUV� ���
H[WHQGHG� ���
LQSXWWLQJ 69� ���
3RZHU 2))� ��
UHYHUVLEOH FRXQWHUV� ���

&38� ��
&38 8QLW�PRXQWLQJ 'HYLFH 0RXQWHG )ODJ� ��
RSHUDWLRQDO IORZ� ���²���

&38 LQGLFDWRUV� ��
&38 5DFN� GHILQLWLRQ� ��
FXUUHQW (0 EDQN� FKDQJLQJ WKH FXUUHQW EDQN� ���
F\FOH� )LUVW &\FOH )ODJ� ��
F\FOH PRQLWRU WLPH� H[WHQGLQJ� ���
F\FOH WLPH� ���²���
FDOFXODWLQJ� ���²���
FRQWUROOLQJ� ���
&\FOH 7LPH ,QGLFDWRUV� ��
GLVSOD\LQJ RQ 3URJUDPPLQJ &RQVROH� ���
HUURU IODJ� ��
H[WHQGLQJ WKH F\FOH PRQLWRU WLPH� ���
IODJ IRU 6&$1������ ��

'
GDWD
FRPSDULVRQ LQVWUXFWLRQV� ���²���
FRQYHUWLQJ� ��� ���²���
GHFUHPHQWLQJ� ���
LQFUHPHQWLQJ� ���
PRGLI\LQJ� ���
PRGLI\LQJ ELQDU\ GDWD� ���
PRGLI\LQJ KH[�%&'� ���
PRYLQJ� ���²���

GDWD DUHD� GHILQLWLRQ� ��
GDWD DUHDV� VWUXFWXUH� ��
'DWD /LQN WDEOH� WUDQVIHUULQJ� ���
GDWD PHPRU\� IL[HG� ��
GDWD UHWHQWLRQ
LQ $5 DUHD� ��
LQ +5 DUHD� ��
LQ ,5 DUHD� ��
LQ /5 DUHD� ��
LQ 65 DUHD� ��
LQ 7& DUHD� ��
LQ 75 DUHD� ��

GDWD WUDFLQJ� ���²���
IODJV DQG FRQWURO ELWV� ��

GHFLPDO
FRQYHUWLQJ GLVSOD\ EHWZHHQ ��GLJLW KH[ DQG GHFLPDO� ���
FRQYHUWLQJ GLVSOD\ EHWZHHQ ��GLJLW KH[ DQG GHFLPDO� ���
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GHFUHPHQWLQJ� ���
GHILQHUV� GHILQLWLRQ� ���
GHOD\ WLPH� LQ 5HPRWH ,�2 6\VWHPV� ���
GLIIHUHQWLDWHG LQVWUXFWLRQV� ���
IXQFWLRQ FRGHV� ���

GLJLW� PRQLWRULQJ� ���
GLJLW QXPEHUV� ��
',3 VZLWFK� ��
GLVSOD\V
FRQYHUWLQJ EHWZHHQ ��GLJLW KH[ DQG GHFLPDO� ���
FRQYHUWLQJ EHWZHHQ ��GLJLW KH[ DQG GHFLPDO� ���
FRQYHUWLQJ EHWZHHQ KH[ DQG $6&,,� ���
,�2 8QLW GHVLJQDWLRQV� ���
3URJUDPPLQJ &RQVROH� (QJOLVK�-DSDQHVH VZLWFK� ��

'0 DUHD
DOORFDWLQJ 80 WR H[SDQVLRQ '0� ���
8VLQJ (0 IRU LQGLUHFW DGGUHVVLQJ� ���

(
(0 �([WHQGHG 'DWD 0HPRU\� DUHD� ��
(0 DUHD
FKDQJLQJ WKH FXUUHQW EDQN� ���
FOHDULQJ VHOHFWHG (0 EDQNV� ��
8VLQJ (0 IRU LQGLUHFW DGGUHVVLQJ� ���

(0 EDQN QXPEHU� FKDQJLQJ WKH FXUUHQW EDQN� ���
(5� 6HH IODJ� ,QVWUXFWLRQ ([HFXWLRQ (UURU
HUURU FRGHV� SURJUDPPLQJ� ���
HUURU KLVWRU\� GHGLFDWHG ELWV� ��
HUURU PHVVDJHV� SURJUDPPLQJ� ���� ���
HUURUV
FOHDULQJ PHVVDJHV� ���
IDWDO� ���
KLVWRU\ DUHD� ��
LQLWLDOL]DWLRQ� ���
,QVWUXFWLRQ ([HFXWLRQ (UURU )ODJ� ��
PHVVDJH WDEOHV� ���²���
PHVVDJHV ZKHQ LQSXWWLQJ SURJUDPV� ���
SURJUDPPLQJ LQGLFDWLRQV� ���
SURJUDPPLQJ PHVVDJHV� ���� ���
UHDGLQJ DQG FOHDULQJ PHVVDJHV� ���
UHVHWWLQJ� ���
65 DQG $5 DUHD IODJV� ���

H[HFXWLRQ FRQGLWLRQ� GHILQLWLRQ� ��
H[HFXWLRQ WLPH� LQVWUXFWLRQV� ���²���
H[SDQVLRQ '0� DOORFDWLQJ 80 WR� ���
H[SDQVLRQ '0 DUHD� DOORFDWLRQ� ��
([SDQVLRQ ,�2 5DFN� GHILQLWLRQ� ��
H[SDQVLRQ LQVWUXFWLRQV� ���
DVVLJQLQJ IXQFWLRQ FRGHV� ���
FKDQJLQJ IXQFWLRQ FRGH DVVLJQPHQWV� ���
UHDGLQJ IXQFWLRQ FRGH DVVLJQPHQWV� ���

H[SDQVLRQ NH\ERDUG PDSSLQJ� ���

) *
)$/ DUHD� ��� ���
IDWDO RSHUDWLQJ HUURUV� ���
IODJ

$5 DQG 65 DUHD HUURU IODJV� ���
DULWKPHWLF� ��
SURJUDPPLQJ H[DPSOH� ���� ���� ���

&38 8QLW�PRXQWLQJ 'HYLFH 0RXQWHG� ��
&<
FOHDULQJ� ���
VHWWLQJ� ���

&\FOH 7LPH (UURU� ��
GHILQLWLRQ� ��
)LUVW &\FOH� ��
)3' 7ULJJHU %LW� ��
,�2 9HULILFDWLRQ (UURU� ��
,QVWUXFWLRQ ([HFXWLRQ (UURU� ��
/LQN 8QLWV� ��
/RZ %DWWHU\� ��
2SWLFDO ,�2 (UURU� ��
6WHS� ��

IODJV
DULWKPHWLF� ���
HUURU DQG DULWKPHWLF� ���
VLJQHG ELQDU\ DULWKPHWLF� ���

IORDWLQJ�SRLQW GHFLPDO� GLYLVLRQ� ���
IRUFHG VHW�UHVHW� ���
FDQFHOLQJ� ���²���
)RUFHG 6WDWXV +ROG %LW� ��

)UDPH &KHFN 6HTXHQFH� 6HH IUDPHV� )&6
IUDPH FKHFNVXP� FDOFXODWLQJ ZLWK )&6������ ���
IUDPHV
GLYLGLQJ� SUHFDXWLRQV� ���
)&6� ���

IXQFWLRQ FRGHV� ���
FKDQJLQJ H[SDQVLRQ LQVWUXFWLRQ IXQFWLRQ FRGHV� ���
UHDGLQJ H[SDQVLRQ LQVWUXFWLRQ IXQFWLRQ FRGHV� ���

*URXS�� +LJK�GHQVLW\ ,�2 8QLWV� �
*URXS�� %�$ ,QWHUIDFH 8QLWV� ZRUG DOORFDWLRQ� ��
*URXS�� +LJK�GHQVLW\ ,�2 8QLWV� ZRUG DOORFDWLRQ� ��

+
KH[DGHFLPDO� GHILQLWLRQ� ��
+LJK�GHQVLW\ ,�2 8QLWV� 6HH *URXSï� +LJKïGHQVLW\ ,�2 8QLWV�

8QLWV
KRVW OLQN
FRPPXQLFDWLRQV

6HH DOVR KRVW OLQN FRPPDQGV
SURFHGXUHV� ���

VHWWLQJ SDUDPHWHUV� VWDUW DQG HQG FRGHV� ���
KRVW OLQN FRPPDQGV
� ���
(;� ���
).� ���
,&� ���
.&� ���
.5� ���
.6� ���
0)� ���
0,� ���
00� ���
06� ���
44,5� ���
4405� ���
5�� ���
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5�� ���
5�� ���
5&� ���
5'� ���
5(� ���
5*� ���
5+� ���
5-� ���
5/� ���
53� ���
55� ���
6&� ���
76� ���
:�� ���
:�� ���
:�� ���
:&� ���
:'� ���
:(� ���
:*� ���
:+� ���
:-� ���
:/� ���
:3� ���
:5� ���
;=� ���

+RVW /LQN 6\VWHPV� HUURU ELWV DQG IODJV� ��
+RVW /LQN 8QLWV� 3& F\FOH WLPH� ���
+5 DUHD� ��

,
,�2 ELW
GHILQLWLRQ� ��
OLPLWV� ��

,�2 QXPEHUV� ��
,�2 SRLQWV� UHIUHVKLQJ� ���� ���
,�2 UHVSRQVH WLPH� RQH�WR�RQH OLQN FRPPXQLFDWLRQV� ���
,�2 UHVSRQVH WLPHV� ���
,�2 VWDWXV� PDLQWDLQLQJ� ��
,�2 WDEOH
FOHDULQJ� ���
UHDGLQJ� ���
UHJLVWUDWLRQ� ��
YHULILFDWLRQ� ���
9HULILFDWLRQ (UURU IODJ� ��

,�2 8QLWV� 6HH 8QLWV
,�2 ZRUG
DOORFDWLRQ� ��
GHILQLWLRQ� ��
OLPLWV� ��

LQFUHPHQWLQJ� ���
LQGLUHFW DGGUHVVLQJ� ���
8VLQJ (0 IRU LQGLUHFW DGGUHVVLQJ� ���

LQSXW ELW
DSSOLFDWLRQ� ��
GHILQLWLRQ� �

LQSXW GHYLFH� GHILQLWLRQ� �
LQSXW SRLQW� GHILQLWLRQ� �
LQSXW VLJQDO� GHILQLWLRQ� �

LQVWUXFWLRQ VHW� ���
�6(*������ ���
$'%������ ���
$'%/������ ���
$''������ ���
$''/������ ���
$1'� ��� ���
FRPELQLQJ ZLWK 25� ��

$1' /'� ��� ���
FRPELQLQJ ZLWK 25 /'� ��
XVH LQ ORJLF EORFNV� ��

$1' 127� ��� ���
$1':������ ���
$35������ ���
$6&������ ���
$6)7������ ���
$6/������ ���
$65������ ���
$9*������ ���
%&'������ ���
%&'/������ ���
%&03������ ���
%&17������ ���
%,1������ ���
%,1/������ ���
%6(7������ ���
%;)��ïï�� ���
%;)5������ ���
&/&������ ���
&0&5������ ���
&03������ ���
&03/������ ���
&17� ���
&175������ ���
&2//����� ���
&2/0������ ���
&20������ ���
&36������ ���
&36/������ ���
'%6������ ���
'%6/������ ���
'(&������ ���
',)'������ ���� ���²���
XVLQJ LQ LQWHUORFNV� ���
XVLQJ LQ MXPSV� ���

',)8������ ���� ���²���
XVLQJ LQ LQWHUORFNV� ���
XVLQJ LQ MXPSV� ���

',67������ ���
',9������ ���
',9/������ ���
'03;������ ���
'6:������ ���
'9%������ ���
(0%&������ ���
(1'������ ��� ���� ���
H[HFXWLRQ WLPHV� ���²���
)$/������ ���
)$/6������ ���
)&6������ ���
)',9������ ���
)3'������ ���
+(;������ ���
+.<������ ���
+06������ ���
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,(06�ïï�� ���
,/������ ���� ���²���
,/&������ ���� ���²���
,1&������ ���
LQSXW FRPSDULVRQ� ���
,17������ ���
,25'������ ���
,25)������ ���
,2:5������ ���
-0(������ ���
-03������ ���
-03����� DQG -0(������ ���
.((3������ ���
LQ FRQWUROOLQJ ELW VWDWXV� ���

ODGGHU LQVWUXFWLRQV� ��
/'� ��� ���
/' 127� ��� ���
/,1(������ ���
/06*������ ���
0$;������ ���
0%6������ ���
0%6/������ ���
0&03������ ���
0&52������ ���
0,1������ ���
0/%������ ���
0/3;������ ���
029������ ���
029%������ ���
029'������ ���
035)������ ���
06*������ ���
075������ ���
08/������ ���
08//������ ���
091������ ���
1(*������ ���
1(*/������ ���
123������ ���
127� ��
RSHUDQGV� ��
25� ��� ���
FRPELQLQJ ZLWK $1'� ��

25 /'� ��� ���
FRPELQLQJ ZLWK $1' /'� ��
XVH LQ ORJLF EORFNV� ��

25 127� ��� ���
25:������ ���
287� ��� ���
287 127� ��� ���
3,'������ ���
30&5������ ���
5(&9������ ���
5(7������ ���
52/������ ���
5227������ ���
525������ ���
56(7� ���
5;'������ ���
6%%������ ���
6%%/������ ���
6%1������ ���
6%6������ ���
6&$1������ ���

6&/������ ���
6'(&������ ���
6(&������ ���
6(1'������ ���
6(7� ���
6)7������ ���
6)75������ ���
6/'������ ���
61;7������ ���
65&+������ ���
65'������ ���
67&������ ���
67(3������ ���
6783������ ���
68%������ ���
68%/������ ���
680������ ���
7&03������ ���
7(50������ ��� ���
WHUPLQRORJ\� ��
7,0� ���
7,0+������ ���
7.<������ ���
7560������ ���
767������ ���
7671������ ���
77,0������ ���
7;'������ ���
:'7������ ���
:6)7������ ���
;&+*������ ���
;'05������ ���
;)(5������ ���
;)5��ïï�� ���
;)5%������ ���
;15:������ ���
;25:������ ���
=&3������ ���
=&3/������ ���

LQVWUXFWLRQV
DGYDQFHG ,�2� ���
GHVLJQDWLRQV ZKHQ LQSXWWLQJ� ���
LQVWUXFWLRQ VHW OLVWV� ���
,25)������ ���
PQHPRQLFV OLVW� ODGGHU� ���
V\PERO PDWK LQVWUXFWLRQV� ���

LQWHUORFNV� ���²���
XVLQJ VHOI�PDLQWDLQLQJ ELWV� ���

LQWHUUXSWV� ���
FRQWURO� ���

,5 DUHD� ��²��

- /
MXPS QXPEHUV� ���
MXPSV� ���²���
NH\ERDUG PDSSLQJ� ���
H[SDQVLRQ NH\ERDUG PDSSLQJ� ���
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ODGGHU GLDJUDP
EUDQFKLQJ� ���
,/����� DQG ,/&������ ���
XVLQJ 75 ELWV� ���

FRQWUROOLQJ ELW VWDWXV
XVLQJ ',)8����� DQG ',)'������ ���� ���²���
XVLQJ .((3������ ���²���
XVLQJ 287 DQG 287 127� ��
XVLQJ 6(7 DQG 56(7� ���

FRQYHUWLQJ WR PQHPRQLF FRGH� ��²��
GLVSOD\ YLD /66� ��
LQVWUXFWLRQV
FRPELQLQJ� $1' /' DQG 25 /'� ��
FRQWUROOLQJ ELW VWDWXV
XVLQJ .((3������ ���
XVLQJ 287 DQG 287 127� ���

IRUPDW� ���
QRWDWLRQ� ���
VWUXFWXUH� ��
XVLQJ ORJLF EORFNV� ��

ODGGHU GLDJUDP LQVWUXFWLRQV� ���²���
/('V� 6HH &38 LQGLFDWRUV
OHIWPRVW� GHILQLWLRQ� ��
/LQN 6\VWHP� IODJV DQG FRQWURO ELWV� ��²��
/LQN 8QLWV

6HH DOVR 8QLWV
IODJV� ��

ORJLF EORFN LQVWUXFWLRQV� FRQYHUWLQJ WR PQHPRQLF FRGH� ��²��
ORJLF EORFNV� 6HH ODGGHU GLDJUDP
ORJLF LQVWUXFWLRQV� ���²���
/5 DUHD� ��

0 1
PDSSLQJ� H[SDQVLRQ NH\ERDUG PDSSLQJ� ���
PDWKHPDWLFV
%&' FDOFXODWLRQ LQVWUXFWLRQV� ���� ���� ���� ���
ELQDU\ FDOFXODWLRQ LQVWUXFWLRQV� ���� ���� ���� ���

PHPRU\ DOO FOHDU� ��
PHPRU\ DUHDV
FOHDULQJ� ��
GHILQLWLRQ� ��

0HPRU\ &DVVHWWHV� ��
PHPRU\ FOHDU� ��
PHPRU\ SDUWLDO FOHDU� ��
PHVVDJHV� SURJUDPPLQJ� ���� ���
PQHPRQLF FRGH� FRQYHUWLQJ� ��²��
PRGHOV� &���+6� ���
PRGLI\LQJ GDWD� KH[�ELQDU\� ���
PRQLWRULQJ
ELQDU\� ���
GLIIHUHQWLDWLRQ PRQLWRULQJ� ���
PRQLWRULQJ � ZRUGV� ���

PRXQWLQJ 8QLWV� ORFDWLRQ� ��
QHVWLQJ� VXEURXWLQHV� ���
QRQïIDWDO RSHUDWLQJ HUURUV� ���
QRUPDOO\ FORVHG FRQGLWLRQ� GHILQLWLRQ� ��
127� GHILQLWLRQ� ��

2
RQH�WR�RQH OLQN� ZLULQJ� ���
RQH�WR�RQH OLQN FRPPXQLFDWLRQV� ,�2 UHVSRQVH WLPLQJ� ���
RSHUDQG ELW� ��
RSHUDQGV� ���
DOORZDEOH GHVLJQDWLRQV� ���
UHTXLUHPHQWV� ���

RSHUDWLQJ PRGHV� ��
RSHUDWLRQ� SUHSDUDWLRQV� ��²���
2SWLFDO ,�2 8QLW� (UURU IODJ� ��
RXWSXW ELW
DSSOLFDWLRQ� ��
FRQWUROOLQJ� YLD 2XWSXW 2)) ELW� ��
FRQWUROOLQJ 21�2)) WLPH� ���
FRQWUROOLQJ VWDWXV� ���� ���
GHILQLWLRQ� �

RXWSXW GHYLFH� GHILQLWLRQ� �
RXWSXW SRLQW� GHILQLWLRQ� �
RXWSXW VLJQDO� GHILQLWLRQ� �

3
SDVVZRUG� HQWHULQJ RQ 3URJUDPPLQJ &RQVROH� ��
3&
FRQILJXUDWLRQ� ��
GHILQLWLRQ� �
IORZFKDUW� ���

3& /LQN 6\VWHPV
HUURU ELWV DQG IODJV� ��²��
/5 DUHD DSSOLFDWLRQ� ��

3& 6HWXS� ��
GHIDXOW� ��

3&0&,$ &$5' 0$&52 LQVWUXFWLRQ� ���
3HULSKHUDO 'HYLFH )ODJV� ��
3HULSKHUDO 'HYLFHV� &RQQHFWLQJ WKURXJK 6<60$& /,1.� ��
SHULSKHUDO GHYLFHV� �
3URJUDPPLQJ &RQVROH� �� ��²��

SHULSKHUDO SRUW� FRPPXQLFDWLRQV
UHFHLYLQJ� ���
WUDQVPLWWLQJ� ���

SRZHU VXSSO\� 3RZHU 2)) &RXQWHU� ��
SUHFDXWLRQV
&���+;�+*�+(ï(=� ��
JHQHUDO� [LLL

SUHVHQW YDOXH� 6HH 39
SURJUDP H[HFXWLRQ� ���
3URJUDP 0HPRU\
VHWWLQJ DGGUHVV DQG UHDGLQJ FRQWHQW� ���²���
VWUXFWXUH� ��

SURJUDPPLQJ
FKHFNV IRU V\QWD[� ���²���
HQWHULQJ DQG HGLWLQJ� ���
H[DPSOH� XVLQJ VKLIW UHJLVWHU� ���
LQSXWWLQJ� PRGLI\LQJ DQG FKHFNLQJ� ���²���
LQVHUWLQJ DQG GHOHWLQJ LQVWUXFWLRQV� ���²���
LQVWUXFWLRQV� ���
MXPSV� ���
SUHFDXWLRQV� ���
SUHSDULQJ GDWD LQ GDWD DUHDV� ���
VHDUFKLQJ� ���²���
VHWWLQJ DQG UHDGLQJ IURP PHPRU\ DGGUHVV� ���
VLPSOLILFDWLRQ ZLWK GLIIHUHQWLDWHG LQVWUXFWLRQV� ���
ZULWLQJ� ��



,QGH[

���

3URJUDPPLQJ &RQVROH� ��²��
6HH DOVR SHULSKHUDO GHYLFHV

SURJUDPV� WUDQVIHUULQJ IURP &���+� �
3URWRFRO 0DFUR IXQFWLRQ� ���
35272&2/ 0$&52 LQVWUXFWLRQ� ���
39
DFFHVVLQJ YLD 3& DUHD� ��
&175������ ���
WLPHUV DQG FRXQWHUV� ���

5
5DFNV� W\SHV� ��
5HPRWH ,�2 0DVWHU 8QLWV� 3& F\FOH WLPH� ���
5HPRWH ,�2 6\VWHPV� HUURU ELWV DQG IODJV� ��
UHVSRQVH WLPH FDOFXODWLRQV� 3& /LQN 6\VWHPV� ���
UHVSRQVH WLPHV� ,�2� ���²���
ULJKWPRVW� GHILQLWLRQ� ��
56����&
FRPPXQLFDWLRQV
RQH�WR�RQH OLQN� ���
SURFHGXUHV� ���
UHFHLYLQJ� ���
WUDQVPLWWLQJ� ���

FRQQHFWLQJ 8QLWV� ���
56����& SRUW� ZLULQJ H[DPSOH� ���

6
VHOI�PDLQWDLQLQJ ELWV� XVLQJ .((3������ ���
VHW YDOXH� 6HH 69
VHWWLQJV
FRPPXQLFDWLRQV� KRVW OLQN� ���
&RPPXQLFDWLRQV %RDUG� ��
3& 6HWXS� ��
6SHFLDO ,�2 8QLW $UHD� ��

VHYHQ�VHJPHQW GLVSOD\V� FRQYHUWLQJ GDWD� ���
VKLIW UHJLVWHUV� ���²���
FRQWUROOLQJ LQGLYLGXDO ELWV� ���

VLJQHG ELQDU\ DULWKPHWLF IODJV� ���
VLJQHG ELQDU\ GDWD� ��
6SHFLDO ,�2 8QLW� SURJUDPPLQJ H[DPSOHV� ���
6SHFLDO ,�2 8QLW $UHD� VHWWLQJV� ��
6SHFLDO ,�2 8QLW 'HIDXOW $UHD� ��
6SHFLDO ,�2 8QLWV� 6HH 8QLWV
65 DUHD� ��²��
VWDFN RSHUDWLRQ
&2//������ ���
',67������ ���

VWDWXV LQGLFDWRUV� 6HH &38 LQGLFDWRUV
VWHS H[HFXWLRQ� 6WHS IODJ� ��
VWHS LQVWUXFWLRQV� ���²���
VXEURXWLQH QXPEHU� ���
VXEURXWLQHV� ���²���
6XSSRUW 6RIWZDUH� 6<60$& ï&37 6XSSRUW 6RIWZDUH� �

69
DFFHVVLQJ YLD 7& DUHD� ��
FKDQJLQJ� ���
&175������ ���
WLPHUV DQG FRXQWHUV� ���

VZLWFKHV� ',3� 6HH ',3 VZLWFK
6<60$& ï&37 6XSSRUW 6RIWZDUH� �
6<60$& /,1.� ORRS VWDWXV DQG FRPSOHWLRQ FRGHV� ��
6<60$& /,1. 6\VWHP
$FWLYH 1RGH )ODJV� ��
LQVWUXFWLRQV� ���
VHUYLFH WLPH� ��
8VLQJ 3HULSKHUDO 'HYLFHV� ��

6<60$& 1(7� ORRS VWDWXV DQG FRPSOHWLRQ FRGHV� ��
6<60$& 1(7 /LQN 6\VWHP
'DWD /LQN 7DEOH WUDQVIHUULQJ� ���
LQVWUXFWLRQV� ���
VHUYLFH WLPH� ��

7
7& DUHD� ��²��
7& QXPEHUV� ��� ���
7(50,1$/ PRGH� ��
.H\ %LWV� ��

WLPH� UHDGLQJ DQG VHWWLQJ WKH FORFN� ���
WLPHUV
ELWV LQ 7& DUHD� ��
FKDQJLQJ 69� ���
FRQGLWLRQV ZKHQ UHVHW� ���� ���
77,0������ ���

H[DPSOH XVLQJ &03������ ���
H[WHQGHG WLPHUV� ���
IOLFNHU ELWV� ���
LQSXWWLQJ 69� ���
21�2)) GHOD\V� ���
RQH�VKRW ELWV� ���

75 DUHD� ��
75 ELWV� XVH LQ EUDQFKLQJ� ���
WUDFLQJ

6HH DOVR 6HH GDWD WUDFLQJ DQG DGGUHVV WUDFLQJ�
IODJV DQG FRQWURO ELWV� ��

8 :
80 $UHD� DOORFDWLRQ WR H[SDQVLRQ '0� ���
80 DUHD� ��²��
8QLWV
GHILQLWLRQ� �
+LJK�GHQVLW\ ,�2 8QLWV� GHILQLWLRQ� �
,�2 8QLWV� GHILQLWLRQ� �
/LQN 8QLWV� GHILQLWLRQ� �
6SHFLDO ,�2 8QLWV� GHILQLWLRQ� �

XQVLJQHG ELQDU\ GDWD� ��
ZDWFKGRJ WLPHU� ���
H[WHQGLQJ� ���

ZRUG ELW� GHILQLWLRQ� ��
ZRUN ZRUG� GHILQLWLRQ� ��



���

5HYLVLRQ +LVWRU\

$ PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH IURQW FRYHU RI WKH PDQXDO�

&DW� 1R� :����(���
5HYLVLRQ FRGH

7KH IROORZLQJ WDEOH RXWOLQHV WKH FKDQJHV PDGH WR WKH PDQXDO GXULQJ HDFK UHYLVLRQ� 3DJH QXPEHUV UHIHU WR WKH
SUHYLRXV YHUVLRQ�

5HYLVLRQ
FRGH

'DWH 5HYLVHG FRQWHQW

� $XJXVW ���� 2ULJLQDO SURGXFWLRQ IURP :����(��� �7KH =(�YHUVLRQ &���+;�+*�+( &38 8QLW
XSJUDGHV LQFOXGH D FKDQJH IURP ��GLJLW WR ��GLJLW IXQFWLRQ FRGHV� GLUHFW (0 DFFHVV�
DQG WKH DGGLWLRQ RI WKH ,QSXW &RPSDULVRQ LQVWUXFWLRQV� 6\PERO 0DWK LQVWUXFWLRQV�
&0&5������ 767������ DQG 7671�������


	CD HOME
	Table of Contents
	Precautions
	Introduction
	Hardware Considerations
	Memory Areas
	Writing and Inputting
	Instruction Set
	Program Execution Timing
	Program Monitoring and Execution
	Serial Communications
	Troubleshooting
	Host Link Commands
	Appendices
	Glossary
	Index
	Revision History

