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20521 3URGXFW 5HIHUHQFHV
$OO 20521SURGXFWV DUH FDSLWDOL]HG LQ WKLV PDQXDO� 7KH ZRUG ´8QLWµ LV DOVR FDSLWDOL]HG ZKHQ LW UHIHUV WR DQ
20521 SURGXFW� UHJDUGOHVV RI ZKHWKHU RU QRW LW DSSHDUV LQ WKH SURSHU QDPH RI WKH SURGXFW�

7KH DEEUHYLDWLRQ ´&K�µ ZKLFK DSSHDUV LQ VRPH GLVSOD\V DQG RQ VRPH 20521 SURGXFWV� RIWHQ PHDQV
´ZRUGµ DQG LV DEEUHYLDWHG ´:Gµ LQ GRFXPHQWDWLRQ LQ WKLV VHQVH�

7KH DEEUHYLDWLRQ ´3&µ PHDQV 3URJUDPPDEOH &RQWUROOHU DQG LV QRW XVHG DV DQ DEEUHYLDWLRQ IRU DQ\WKLQJ
HOVH�

7KH DEEUHYLDWLRQ ´+RVWµ PHDQV D FRQWUROOHU VXFK DV DQ )$ FRPSXWHU ZKLFK FRQWUROV D 37 �SURJUDPPDEOH
WHUPLQDO��

9LVXDO $LGV
7KH IROORZLQJ KHDGLQJV DSSHDU LQ WKH OHIW FROXPQ RI WKH PDQXDO WR KHOS \RX ORFDWH GLIIHUHQW W\SHV RI LQ�
IRUPDWLRQ�

1RWH ,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUDWLRQ
RI WKH SURGXFW�

�� �� ���� �� ,QGLFDWHV OLVWV RI RQH VRUW RU DQRWKHU� VXFK DV SURFHGXUHV� FKHFNOLVWV� HWF�

20521� ����
$OO ULJKWV UHVHUYHG� 1R SDUW RI WKLV SXEOLFDWLRQ PD\ EH UHSURGXFHG� VWRUHG LQ D UHWULHYDO V\VWHP� RU WUDQVPLWWHG� LQ DQ\
IRUP� RU E\ DQ\ PHDQV� PHFKDQLFDO� HOHFWURQLF� SKRWRFRS\LQJ� UHFRUGLQJ� RU RWKHUZLVH� ZLWKRXW WKH SULRU ZULWWHQ SHUPLV�
VLRQ RI 20521�

1R SDWHQW OLDELOLW\ LV DVVXPHG ZLWK UHVSHFW WR WKH XVH RI WKH LQIRUPDWLRQ FRQWDLQHG KHUHLQ� 0RUHRYHU� EHFDXVH 20521
LV FRQVWDQWO\ VWULYLQJ WR LPSURYH LWV KLJK�TXDOLW\ SURGXFWV� WKH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV VXEMHFW WR FKDQJH
ZLWKRXW QRWLFH� (YHU\ SUHFDXWLRQ KDV EHHQ WDNHQ LQ WKH SUHSDUDWLRQ RI WKLV PDQXDO� 1HYHUWKHOHVV� 20521 DVVXPHV QR
UHVSRQVLELOLW\ IRU HUURUV RU RPLVVLRQV� 1HLWKHU LV DQ\ OLDELOLW\ DVVXPHG IRU GDPDJHV UHVXOWLQJ IURP WKH XVH RI WKH LQIRUPD�
WLRQ FRQWDLQHG LQ WKLV SXEOLFDWLRQ�
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6(&7,21 �
)XQFWLRQV RI WKH 17�����& �� � � � � � � � � � � � � � � � � � � � � � � � �
��� 5ROH DQG 2SHUDWLRQ RI 17�����& �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� )XQFWLRQV RI 17�����& �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPXQLFDWLRQ 8VLQJ WKH 'LUHFW &RQQHFWLRQ )XQFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � �
��� %HIRUH 2SHUDWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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+DUGZDUH 6HWWLQJV DQG &RQQHFWLRQV ��� � � � � � � � � � � � � � � � �
��� 'HVFULSWLRQ RI 3DUWV DQG 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLQJ WR WKH 6XSSRUW 7RRO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� ��� � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� ��� � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLRQ WR D 3& E\ WKH 17 /LQN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLQJ D 3ULQWHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLRQ RI ([SDQGHG ,�2 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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6\VWHP 0HQX 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLRQ )ORZ E\ WKH 6\VWHP 0HQX ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6WDUWLQJ WKH 17�����& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLRQ 0RGHV DQG WKH 6\VWHP 0HQX ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� ,QLWLDOL]LQJ 0HPRU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6HWWLQJ WKH &RQGLWLRQV RI &RPPXQLFDWLRQV ZLWK WKH 3&

E\ 8VLQJ WKH 0HPRU\ 6ZLWFKHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 5HJLVWHULQJ WKH 6FUHHQ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6WDUWLQJ WKH 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 9DULRXV 6\VWHP 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6\VWHP 0DLQWHQDQFH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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17�����& )XQFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &UHDWLQJ DQG 7UDQVPLWWLQJ 6FUHHQ 'DWD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2XWOLQH RI )XQFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6FUHHQ 'LVSOD\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0HPRU\ 7DEOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� *UDSKV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� /$03 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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$ERXW WKLV 0DQXDO�

7KLV PDQXDO GHVFULEHV WKH EDVLF IXQFWLRQV DQG RSHUDWLRQ SURFHGXUHV RI WKH 17�VHULHV SURJUDPPDEOH WHU�
PLQDO 17�����&� LWV RSHUDWLRQV ZKHQ FRQQHFWHG WR D 3& RU D +RVW� DQG LQFOXGHV WKH VHFWLRQV GHVFULEHG
EHORZ�

3OHDVH UHDG WKLV PDQXDO FDUHIXOO\ DQG EH VXUH \RX XQGHUVWDQG WKH LQIRUPDWLRQ SURYLGHG EHIRUH DWWHPSWLQJ
WR LQVWDOO DQG RSHUDWH WKH 17�VHULHV SURJUDPPDEOH WHUPLQDO 17�����&�

6HFWLRQ � GHVFULEHV WKH RSHUDWLRQ IXQFWLRQV� V\VWHP FRQILJXUDWLRQ� DQG WKH GLUHFW FRQQHFWLRQ IXQFWLRQ RI
WKH 17�����&�

6HFWLRQ � GHVFULEHV WKH KDUGZDUH VHWWLQJV� LQVWDOODWLRQ WR DQ RSHUDWLRQ SDQHO� FRQQHFWLRQ WR RSWLRQDO GH�
YLFHV DQG 3&�

6HFWLRQ � GHVFULEHV WKH SURFHGXUH WR IROORZ EHIRUH XVLQJ WKH 17�����&� LQVWDOODWLRQ RI RSWLRQDO GHYLFHV�
DQG FRQYHQLHQW IXQFWLRQV ZKHQ XVLQJ WKH 17�����&� $OVR LQFOXGHV LQIRUPDWLRQ VXFK DV KRZ WR FKHFN
17�����& RSHUDWLRQ�

6HFWLRQ � GHVFULEHV WKH IXQFWLRQV RI WKH 17�����& ZKHQ LW LV FRQQHFWHG WR D 3&�

6HFWLRQ � GHVFULEHV KRZ WR XVH WKH 17�����& ZKHQ LW LV FRQQHFWHG WR WKH 3& XVLQJ WKH KRVW OLQN RU 17
OLQN�

6HFWLRQ � GHVFULEHV WKH FRUUHFWLYH DFWLRQ WR WDNH ZKHQ WKH V\VWHP GRHV QRW RSHUDWH QRUPDOO\� DQG KRZ WR
FDUU\ RXW GDLO\ PDLQWHQDQFH RI WKH 17�����&�

$33(1',; GHVFULEHV WKH VSHFLILFDWLRQV DQG WKH PHWKRG IRU PDNLQJ FRQQHFWLQJ FDEOHV� DQG LQFOXGHV DQ
DUHD OLVW IRU WKH 3&�
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5HODWHG 0DQXDOV DQG 7KHLU &RQWHQWV�

7KH UHODWHG PDQXDOV DUH OLVWHG EHORZ�

7KH = V\PERO DW WKH HQG RI WKH PDQXDO QXPEHU LV WKH UHYLVLRQ KLVWRU\ QXPEHU�

>2SHUDWLQJ WKH SURJUDPPDEOH WHUPLQDO DQG FRPPXQLFDWLQJ ZLWK WKH KRVW@

: 17�����& 3URJUDPPDEOH 7HUPLQDO 2SHUDWLRQ 0DQXDO �9����(��P�
7KLV PDQXDO� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7KLV RSHUDWLRQ PDQXDO LV WKH PDQXDO IRU WKH 17�����& LWVHOI�

7KLV RSHUDWLRQPDQXDO GHVFULEHV WKH IXQFWLRQV DQG KDQGOLQJ RI ERWK WKH SURJUDP�
PDEOH WHUPLQDO ERG\ DQG WKH KRVW LQWHUIDFH IXQFWLRQ�

>&UHDWLQJ DQG WUDQVIHUULQJ VFUHHQ GDWD@

: 17�VHULHV 6XSSRUW 7RRO 2SHUDWLRQ 0DQXDO �9����(��P�

7KH VFUHHQV GLVSOD\HG RQ WKH 17�����& DUH FUHDWHG ZLWK WKH VXSSRUW WRRO DQG
WUDQVIHUUHG WR WKH 17�����&� 7KLV PDQXDO GHVFULEHV KRZ WR FUHDWH DQG WUDQVIHU
VFUHHQ GDWD�
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7KLV VHFWLRQ SURYLGHV JHQHUDO SUHFDXWLRQV IRU XVLQJ WKH 3URJUDPPDEOH 7HUPLQDO�

7KH LQIRUPDWLRQ FRQWDLQHG LQ WKLV VHFWLRQ LV LPSRUWDQW IRU WKH VDIH DQG UHOLDEOH DSSOLFDWLRQ RI WKH 3URJUDPPDEOH
7HUPLQDO� <RX PXVW UHDG WKLV VHFWLRQ DQG XQGHUVWDQG WKH LQIRUPDWLRQ FRQWDLQHG EHIRUH DWWHPSWLQJ WR VHW XS RU RSHU�
DWH D 3URJUDPPDEOH 7HUPLQDO�

� ,QWHQGHG $XGLHQFH [� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� *HQHUDO 3UHFDXWLRQV [� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 6DIHW\ 3UHFDXWLRQV [� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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6DIHW\ 3UHFDXWLRQV

� ,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 FRQGLWLRQV ZKLFK DUH QRW GHVFULEHG LQ WKH PDQXDO
RU DSSO\LQJ WKH SURGXFW WR QXFOHDU FRQWURO V\VWHPV� UDLOURDG V\VWHPV� DYLDWLRQ
V\VWHPV� YHKLFOHV� FRPEXVWLRQ V\VWHPV� PHGLFDO HTXLSPHQW� DPXVHPHQW PD�
FKLQHV� 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�
7KLV PDQXDO SURYLGHV LQIRUPDWLRQ IRU XVLQJ WKH 3URJUDPPDEOH 7HUPLQDO� %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 3URJUDPPDEOH 7HUPLQDOV DQG UHODWHG GHYLFHV EH
XVHG IRU WKH VSHFLILHG SXUSRVH DQG XQGHU WKH VSHFLILHG FRQGLWLRQV� HVSHFLDOO\ LQ
DSSOLFDWLRQV WKDW FDQ GLUHFWO\ RU LQGLUHFWO\ DIIHFW KXPDQ OLIH� <RXPXVW FRQVXOW ZLWK
\RXU 20521 UHSUHVHQWDWLYH EHIRUH DSSO\LQJ 3URJUDPPDEOH 7HUPLQDOV WR WKH
DERYHPHQWLRQHG DSSOLFDWLRQV�

:$51,1* 'R QRW XVH LQSXW IXQFWLRQV VXFK DV 37 WRXFK VZLWFKHV IRU DSSOLFDWLRQV ZKHUH GDQ�
JHU WR KXPDQ OLIH RU VHULRXV GDPDJH LV SRVVLEOH� RU IRU HPHUJHQF\ VZLWFK DSSOLFD�
WLRQV�

� 6DIHW\ 3UHFDXWLRQV
5HDG WKHVH VDIHW\ SUHFDXWLRQV FDUHIXOO\ DQGPDNH VXUH \RX XQGHUVWDQG WKHPEH�
IRUH XVLQJ WKH 3URJUDPPDEOH 7HUPLQDO VR WKDW \RX FDQ XVH LW VDIHO\ DQG FRUUHFWO\�

6DIHW\ &RQYHQWLRQV DQG 7KLV RSHUDWLRQ PDQXDO XVHV WKH IROORZLQJ FRQYHQWLRQV DQG V\PEROV WR LQGLFDWH
WKHLU 0HDQLQJV FDXWLRQV� ZDUQLQJV� DQG GDQJHUV LQ RUGHU WR HQVXUH VDIH XVH RI WKH 37� 7KH FDX�

WLRQV� ZDUQLQJV� DQG GDQJHUV VKRZQ KHUH FRQWDLQ LPSRUWDQW LQIRUPDWLRQ UHODWHG
WR VDIHW\� 7KH LQVWUXFWLRQV LQ WKHVH FDXWLRQV� ZDUQLQJV� DQG GDQJHUV PXVW EH
REVHUYHG�
7KH FRQYHQWLRQV XVHG DQG WKHLU PHDQLQJV DUH SUHVHQWHG EHORZ�

:$51,1* ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG SRVVLEO\ UHVXOW LQ ORVV RI OLIH RU VH�
ULRXV LQMXU\�

&$87,21 ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ UHODWLYHO\ VHULRXV RUPLQRU
LQMXU\� GDPDJH WR WKH SURGXFW� RU IDXOW\ RSHUDWLRQ�
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6DIHW\ 3UHFDXWLRQV

:$51,1*�

: 1HYHU DWWHPSW UHSDLUV� PRGLILFDWLRQ RU GLVDVVHPEO\� <RX FRXOG VXVWDLQ DQ HOHF�
WULF VKRFN�

: 'DQJHU RI HOHFWULF VKRFN� 6ZLWFK RII WKH 17�����& SRZHU EHIRUH FKDQJLQJ WKH
EDFNOLJKW�

&DXWLRQ�

: :KHQ GLVSRVLQJ RI D XVHG EDFNOLJKW� EH VXUH WR FRPSO\ ZLWK DQ\ ORFDO UHVWULF�
WLRQV WKDW DSSO\ WR LWV GLVSRVDO�

: :KHQ UHSODFLQJ D EDWWHU\� HQVXUH WKDW WKH EDWWHU\ WHUPLQDO GRHV QRW WRXFK WKH
ERDUG LQ WKH 17�����&�

: ,I QRW EDFNHG XS E\ WKH EXLOW�LQ EDWWHU\� WKH PHPRU\ VZLWFK VHWWLQJV ZLOO DOO EH
LQLWLDOL]HG WR WKH YDOXHV VHW ZLWK WKH VXSSRUW WRRO ZKHQ WKH SRZHU LV WXUQHG RII�
,I WKH PHVVDJH ´%DWWHU\ /RZHUHGµ LV GLVSOD\HG ZKLOH WKH 17�����& LV EHLQJ
XVHG� UHSODFH WKH EXLOW�LQ EDWWHU\ LPPHGLDWHO\� )RU GHWDLOV RQ KRZ WR UHSODFH WKH
EDWWHU\� VHH ´5HSODFLQJ WKH %DWWHU\µ �SDJH 12 7$*��

: %H VXUH WR VZLWFK RII WKH SRZHU VXSSO\ WR ERWK WKH 17�����& DQG WKH %�$ LQWHU�
IDFH XQLW EHIRUH LQVWDOOLQJ WKH %�$ LQWHUIDFH XQLW� RWKHUZLVH WKH XQLWV PD\ EH
GDPDJHG�

: %H VXUH WR VZLWFK RII WKH SRZHU VXSSO\ WR ERWK WKH 17�����& DQG WKH %�$ LQWHU�
IDFH XQLW EHIRUH FKDQJLQJ ',3 VZLWFK VHWWLQJV�

: 'R QRW XVH LQSXW IXQFWLRQV VXFK DV 37 WRXFK VZLWFKHV IRU DSSOLFDWLRQV ZKHUH
GDQJHU WR KXPDQ OLIH RU VHULRXV SURSHUW\ GDPDJH LV SRVVLEOH RU IRU HPHUJHQF\
VZLWFK DSSOLFDWLRQV�

: 'R QRW XVH WKH LQSXW IXQFWLRQV RI WKH H[SDQGHG ,�2 XQLW IRU DSSOLFDWLRQV WKDW
FRXOG LQYROYH GDQJHU WR KXPDQ OLIH RU VHULRXV SURSHUW\ GDPDJH� RU IRU HPHUJHQ�
F\ VZLWFK IXQFWLRQV�

: 2Q XQSDFNLQJ WKH 17�����&� FKHFN LWV H[WHUQDO DSSHDUDQFH DQG FRQILUP WKDW
WKHUH LV QR GDPDJH� $OVR FRQILUP WKDW WKHUH LV QR DEQRUPDO QRLVH RQ VKDNLQJ WKH
XQLW OLJKWO\� 7KH SURGXFW PD\ PDOIXQFWLRQ LI LW LV GDPDJHG�

: 'XULQJ ZRUN DW WKH SDQHO� WDNH FDUH WR HQVXUH WKDW QR PHWDO VFUDSV HQWHU WKH
XQLW� 2WKHUZLVH� WKH SURGXFW PD\ PDOIXQFWLRQ�

: 7KH WKLFNQHVV RI DSSOLFDEOH RSHUDWLRQ SDQHO LV ��� PP WR ��� PP� $OO ILWWLQJV
PXVW EH WLJKWHQHG XQLIRUPO\ WR D WRUTXH RI ��� WR ��� 1ôP LQ RUGHU WR HQVXUH
ZDWHU� DQG GXVW� UHVLVWDQFH� 7KH SDQHO PXVW QRW EH VRLOHG RU ZDUSHG� DQGPXVW
EH DEOH WR VXSSRUW DQ LQVWDOODWLRQ WKDW ZLOO UHPDLQ VHFXUH DQG VWURQJ�

: &DUHIXOO\ FKHFN WKH ZLULQJ EHIRUH VZLWFKLQJ 21 WKH SRZHU�

: 'R QRW DSSO\ DQ $& SRZHU VXSSO\ DFURVV WKH SRZHU VXSSO\ WHUPLQDOV�

: 8VH D '& SRZHU VXSSO\ ZLWK D ORZ YROWDJH IOXFWXDWLRQ VWLSXODWLRQ



[LL

: :KHQ FRPSO\LQJZLWK (& GLUHFWLYHV �ORZ YROWDJH GLUHFWLYHV� XVH D SRZHU VXSSO\
ZLWK UHLQIRUFHG LQVXODWLRQ�

: )RU WKH FRQQHFWLRQ WR WKH SRZHU VXSSO\ WHUPLQDO EORFN� WZLVWHG ZLUHV RI � PP�

RU JUHDWHU FURVV VHFWLRQDO DUHD DQG 0 ��� VL]H FULPS WHUPLQDOV PXVW EH XVHG�
7LJKWHQ WKH VFUHZV RQ WKH WHUPLQDO EORFN WR D WRUTXH RI ��� 1ôFP�
2WKHUZLVH ILUH PD\ RFFXU�

: ,I WKH ',3 VZLWFK VHWWLQJV KDYH EHHQ FKDQJHG ZKHQ WKH 17�����& LV SRZHUHG�
UHVHW WKH SRZHU WR WKH 17�����&� 7KH FKDQJHV ZLWK WKH ',3 VZLWFKHV EHFRPH
HIIHFWLYH RQO\ DIWHU WKH SRZHU VXSSO\ LV UHVHW�
%HIRUH VZLWFKLQJ RQ WKH SRZHU IRU WKH ILUVW WLPH� VHW ',3 VZLWFKHV 6:��� RI WKH
17�����& WR ´21µ �WKH\ DUH VHW WR ´2))µ RQ VKLSSLQJ�� ,I WKH\ DUH OHIW ´2))µ�
PHVVDJHV ZLOO QRW EH GLVSOD\HG QRUPDOO\�

: 3UHVV WKH ´$ERUWµ WRXFK VZLWFK RQ WKH 17�����& ZKHQ WKH VFUHHQ GDWD WUDQV�
PLVVLRQ LV FRPSOHWHG� 8QOHVV WKLV WRXFK VZLWFK LV SUHVVHG� WKH VFUHHQ GDWD ZLOO
QRW EH FRUUHFWO\ UHJLVWHUHG� ,I WKH ´$ERUWµ WRXFK VZLWFK LV SUHVVHG GXULQJ WUDQV�
PLVVLRQ� WKH VFUHHQ GDWD ZLOO QRW EH FRUUHFWO\ UHJLVWHUHG�

: &KHFN WKH RSHUDWLRQ RI VFUHHQ GDWD DQG ODGGHU SURJUDPV WKRURXJKO\ EHIRUH DF�
WXDOO\ XVLQJ WKHP�

: 3UHVV WRXFK VZLWFKHV ZLWK D IRUFH RI QR JUHDWHU WKDQ �� 1�
$SSO\LQJ KLJKHU IRUFH PD\ FDXVH JODVV WR EUHDN� FDXVH LQMXULHV� DQG SUHYHQW
RSHUDWLRQ�

: 'R QRW SUHVV WRXFK VZLWFKHV FDUHOHVVO\ ZKLOH WKH EDFNOLJKW LV RII RU ZKLOH QRWK�
LQJ LV GLVSOD\HG RQ WKH VFUHHQ� 2WKHUZLVH WKH V\VWHP PD\ RSHUDWH XQSUHGLFW�
DEO\�
2QO\ SUHVV WRXFK VZLWFKHV DIWHU FRQILUPLQJ V\VWHP VDIHW\�

: ,I D IDXOW\ XQLW LV UHWXUQHG IRU UHSDLUV� ZULWH DV GHWDLOHG D GHVFULSWLRQ RI WKH IDXOW
DV SRVVLEOH DQG VHQG WKLV GHVFULSWLRQ WRJHWKHU ZLWK WKH XQLW WR WKH 20521 DG�
GUHVV LQGLFDWHG RQ WKH EDFN FRYHU RI WKLV ERRN�

: :KHQ GLVSRVLQJ RI DQ 17 WKDW LV QR ORQJHU UHTXLUHG� EH VXUH WR FRPSO\ ZLWK DQ\
ORFDO UHVWULFWLRQV WKDW DSSO\ WR LWV GLVSRVDO�

: $V IDU DV SRVVLEOH� GLVFRQQHFW DOO SHULSKHUDO GHYLFHV FRQQHFWHG WR WKH RXWSXW
WHUPLQDOV EHIRUH H[HFXWLQJ WKH RXWSXW FKHFN� 2WKHUZLVH� HDFK WLPH DQ RXWSXW
WHUPLQDO FRPHV 21 GXULQJ WKH FKHFN RSHUDWLRQ� D EX]]HU� RU ZDUQLQJ ODPS� HWF�
ZLOO EH DFWLYDWHG DW D SHULSKHUDO GHYLFH�
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6(&7,21 �
)XQFWLRQV RI WKH 17�����&

7KLV VHFWLRQ JLYHV WKH RSHUDWLRQ H[DPSOHV DQG FKDUDFWHULVWLFV RI WKH 17�����& VR WKDW \RX ZLOO XQGHUVWDQG WKH DSSOLFDWLRQV RI
WKH 17�����&�

��� 5ROH DQG 2SHUDWLRQ RI 17�����& �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2SHUDWLRQ RI DQ 17�����& DW DQ )$ 3URGXFWLRQ 6LWH �� � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2SHUDWLRQV RI 17�����& �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� )XQFWLRQV RI 17�����& �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )HDWXUHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPSDULVRQ EHWZHHQ 17�� DQG 17��& �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3ULQFLSDO )XQFWLRQV RI 17�����& �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'LVSOD\V �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6\VWHP &RQILJXUDWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPXQLFDWLRQ 8VLQJ WKH 'LUHFW &RQQHFWLRQ )XQFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 'LUHFW &RQQHFWLRQ )XQFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 17 /LQN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� )XQFWLRQV RI WKH $OORFDWHG %LWV DQG :RUGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� %HIRUH 2SHUDWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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5ROH DQG 2SHUDWLRQ RI 17�����& 6HFWLRQ ���

��� 5ROH DQG 2SHUDWLRQ RI 17�����&
17�����& LV D SURJUDPPDEOH WHUPLQDO XVHG WR GLVSOD\ DQG WUDQVPLW WKH LQIRUPD�
WLRQ LQ DQ )$ VLWH� 7KH IROORZLQJ JLYHV D JHQHUDO GHVFULSWLRQ RI WKH UROH DQG RSHUD�
WLRQ RI WKH 17�����& IRU WKRVH ZKR XVH D SURJUDPPDEOH WHUPLQDO �37� IRU WKH ILUVW
WLPH�

����� 2SHUDWLRQ RI DQ 17�����& DW DQ )$ 3URGXFWLRQ 6LWH
3URGXFWLRQ /LQH 6WDWXV 7KH 17�����& GLVSOD\V UHDO�WLPH LQIRUPDWLRQ DERXW WKH V\VWHP DQG HTXLSPHQW
0RQLWRULQJ RSHUDWLQJ VWDWXV� HWF�

3URGXFWLRQ &RQWURO ���������

7RGD\·V WDUJHW

17�� 17��&

���� �

��� XQLWV

3URGXFW

&XUUHQW 3URGXFWLRQ

� DFKLHYHG

��� XQLWV

��� XQLWV

��� XQLWV

���� �

0HVVDJHV 7KH 17�����& ZDUQV RI V\VWHP RU HTXLSPHQW IDLOXUHV DQG SURPSWV WKH DSSURSUL�
DWH UHPHGLDO DFWLRQ�

ï

$VVHPEO\ OLQH %

LV GHIHFWLYH�

$ODUP
3RVLWLRQLQJ SLQ

3DQHO 6ZLWFK )XQFWLRQV 6HWWLQJ WRXFK VZLWFKHV RQ WKH 17�����& DOORZV ZRUNHUV WR XVH WKH 17�����& DV
DQ RSHUDWLQJ SDQHO� 3URGXFWLRQ GDWD LQSXW WR WKH 17�����& FDQ EH WUDQVPLWWHG WR D
3&�

(OHFWURSODWLQJ &RQWURO

7UDQVSRUW

&ODPS 8Q&ODPS
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5ROH DQG 2SHUDWLRQ RI 17�����& 6HFWLRQ ���

����� 2SHUDWLRQV RI 17�����&
'LVSOD\V 6FUHHQV 7KH LQIRUPDWLRQ WR EH GLVSOD\HG �VFUHHQ GDWD� FDQ EH FUHDWHG RQ D FRPSXWHU E\

XVLQJ VXSSRUW WRROV DQG VWRUHG LQ WKH17�����&� 7KH VFUHHQ GDWD FDQ EH GLVSOD\HG
RQ WKH 17�����& LQ UHVSRQVH WR WKH LQVWUXFWLRQV IURP D 3&�+RVW RU WRXFK VZLWFK
RSHUDWLRQ�

7KH VFUHHQ GDWD GHVLJQDWHG E\
LQVWUXFWLRQV IURP 3&�+RVW RU
WRXFK VZLWFK RSHUDWLRQ LV
GLVSOD\HG�

3&

5HFHLYHV 'DWD IURP D 3& 17�����& FDQ EH FRQQHFWHG WR D 3& E\ D KRVW OLQN RU 17 OLQN DQG UHFHLYH
QHFHVVDU\ GDWD IURP WKH 3&�

+RVW OLQN� 17 OLQN 3&

6HQGV 'DWD WR D 3& 'DWD LQSXW WKURXJK D WRXFK SDQHO FDQ EH VHQW WR D 3&�

21�2)) LQIRUPDWLRQ�
QXPHULF GDWD� HWF�

7RXFK SDQHO

3&

6FUHHQ 'DWD 7KH VFUHHQ GDWD WR EH GLVSOD\HG RQ WKH 17�����& FDQ EH FUHDWHG E\ D FRPSXWHU
E\ XVLQJ VXSSRUW WRROV� &RQQHFW WKH 17�����& WR D 3&�$7 ZLWK DQ 56����& FDEOH
VR WKDW WKH VFUHHQ GDWD DUH WUDQVIHUUHG WR WKH 17�����&�

:KHQ XVLQJ 56����& DV WKH PHWKRG IRU
FRQQHFWLRQ WR WKH 3&� WKLV FRQQHFWLRQ LV
PDGH RQO\ WR FRPPXQLFDWH VFUHHQ GDWD
EHWZHHQ WKH 17���17��& DQG WKH
VXSSRUW WRRO�

&UHDWH VFUHHQ GDWD�

3&�$7
�VXSSRUW WRROV�

6FUHHQ GDWD

56����&
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)XQFWLRQV RI 17�����& 6HFWLRQ ���

��� )XQFWLRQV RI 17�����&
7KH 17�����& KDV WKH IROORZLQJ IHDWXUHV�

����� )HDWXUHV
'RZQVL]HG %RG\ � 6OLP ERG\ ��� PP RU OHVV LQ WKH SDQHO��

� 7KH FRPPXQLFDWLRQ FDEOH FRQQHFWRUV DUH KRXVHG LQ WKH XQLW VR WKDW WKH\ GR QRW
SURWUXGH IURP WKH XQLW�

� 7KH WRRO FRQQHFWRUV DQG WKH 3& FRPPXQLFDWLRQ FRQQHFWRUV DUH XVHG LQ FRP�
PRQ�

&RQVWUXFWLRQ %HVW 6XLWHG WR WKH )$ (QYLURQPHQW

� (DV\�WR�UHDG VFUHHQ HYHQ LQ GLUHFW VXQOLJKW�

� 7KH SDQHO LV D /&' SDQHO ZLWK ZKLWH�UHG EDFNOLJKW IRU WKH 17��� DQG DQ 671
FRORU /&' SDQHO ZLWK EDFNOLJKW IRU WKH 17��&�

� ,WV EDFNOLJKW XQLW DQG EDWWHU\ FDQ EH UHSODFHG DW WKH RSHUDWLRQ VLWH�

� :DWHUSURRIHG WR D VWDQGDUG HTXLYDOHQW WR ,3���

:LGH DQJOH RI YLVLELOLW\�á��E

��� GRWV

��� GRWV

32:(5

581

7RXFK 6ZLWFK 2SHUDWLRQ 7KH 6\VWHP 0HQX FDQ EH GLVSOD\HG E\ XVLQJ WKH WRXFK VZLWFKHV ORFDWHG LQ IRXU
FRUQHUV RI WKH VFUHHQ�

&RPSDWLELOLW\ ZLWK 17���*����&
([LVWLQJ VFUHHQ GDWD DQG XVHU SURJUDPV DUH FRPSDWLEOH� �0RGLILFDWLRQ UHTXLUHG LQ
DFFRUGDQFH ZLWK VFUHHQ VL]H��
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)XQFWLRQV RI 17�����& 6HFWLRQ ���

����� &RPSDULVRQ EHWZHHQ 17�� DQG 17��&
7ZR 17�� PRGHOV ï WKH 17��� ZKLFK LV FDSDEOH RI YHUVDWLOH JUDSKLF GLVSOD\V� DQG
WKH 17��&� ZKLFK LV DOVR FDSDEOH RI FRORU GLVSOD\ ï DUH DYDLODEOH� 7KH GLIIHUHQFHV
EHWZHHQ WKH 17�� DQG 17��& DUH WDEOHG EHORZ�

)XQFWLRQ 17�� 17��&

7\SH 17���67����( �%HLJH�
17���67���%�( �%ODFN�

17��&�67����( �%HLJH�
17��&�67���%�( �%ODFN�

'LVSOD\ SDQHO 0RQRFKURPH /&' W\SH
�ZLWK ZKLWH�UHG EDFNOLJKW�

671 FRORU /&' W\SH
�ZLWK EDFNOLJKW�
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)XQFWLRQV RI 17�����& 6HFWLRQ ���

����� 3ULQFLSDO )XQFWLRQV RI 17�����&
7KH IROORZLQJ DUH WKH SULQFLSDO IXQFWLRQV RI WKH 17�����&�

)XQFWLRQV UHODWLQJ WR
GDWD LQSXW
,QSXW E\ WKH WRXFK VZLWFK

'DWD FDQ EH LQSXW E\ VLPSO\ WRXFKLQJ

WKH VFUHHQ� 7KHUH DUH YDULRXV WRXFK

VZLWFK IXQFWLRQV VXFK DV VHQGLQJ LQSXW

GDWD WR WKH 3&�

3RS�XS ZLQGRZ IXQFWLRQ
$ ZLQGRZ RYHUOD\LQJ WKH FXUUHQWO\ GLV�

SOD\HG VFUHHQ FDQ EH DOWHUQDWHO\

RSHQHG DQG FORVHG E\ SUHVVLQJ D WRXFK

VZLWFK�

,Q DGGLWLRQ WR IL[HG GLVSOD\V� QXPHULF

NH\V DQG FKDUDFWHU NH\V FDQ EH VHW LQ�

VLGH WKH ZLQGRZ� 6LQFH WKH ZLQGRZ

QHHG RQO\ EH RSHQHG ZKHQ LQSXW LV UH�

TXLUHG� WKH VFUHHQ FDQ EH XVHG HIIHF�

WLYHO\�

1XPHULF YDOXH�FKDUDFWHU�VWULQJ
VHWWLQJ IXQFWLRQ

7RXFK VZLWFK NH\V DQG H[SDQGHG ,�2

XQLW �%�$ XQLW� FDQ EH DVVLJQHG QXPHULF

YDOXHV RU FKDUDFWHU VWULQJV VR WKDW WKHVH

YDOXHV DQG FKDUDFWHU VWULQJV PD\ EH LQ�

SXW DW WKH RSHUDWLRQ VLWH RU HYHQ ZULWWHQ

RQWR WKH QXPHULF�FKDUDFWHU�VWULQJ WDEOH

DQG VHQW WR WKH 3&� ,W LV DOVR SRVVLEOH WR

GLVDEOH LQSXW E\ FRQWURO IURP WKH 3&�

)XQFWLRQV UHODWLQJ WR GDWD GLVSOD\
&KDUDFWHU GLVSOD\

&KDUDFWHUV RI YDULRXV VL]HV FDQ EH GLVSOD\HG� &KDUDFWHUV FDQ EH IODVKHG DQG KLJK�

OLJKWHG�

)LJXUH GLVSOD\
6ROLG OLQHV� VTXDUHV� SRO\JRQV� FLUFOHV� FLUFXODU DUFV� IDQ VKDSHV FDQ EH GLVSOD\HG�

7KH\ FDQ DOVR EH SDLQWHG ZLWK YDULRXV SDWWHUQV� IODVKHG� RU KLJKOLJKWHG�

0HPRU\ GDWD GLVSOD\
7KH FRQWHQWV RI FKDUDFWHU�VWULQJ PHPRU\ WDEOH DQG RI WKH QXPHUDO WDEOH FDQ EH GLV�

SOD\HG� 7KH PHPRU\ WDEOH FRQWHQWV FDQ EH FKDQJHG IURP WKH 3&�

*UDSK GLVSOD\
1RW RQO\ EDU JUDSKV EXW DOVR EURNHQ OLQH JUDSKV �1RWH� DQG WUHQG JUDSKV �1RWH� FDQ

EH GLVSOD\HG� XVLQJ WKH QXPHUDO WDEOH�

/DPS GLVSOD\
/DPSV FDQ EH WXUQHG RQ IODVKHG IURP WKH 3&�

$ODUP OLVW GLVSOD\
,Q UHVSRQVH WR WKH VWDWH RI 3& FRQWDFW� ZDUQLQJ PHVVDJHV DUH DXWRPDWLFDOO\ OLVWHG�

SOXV ZKHQ DQG KRZ PDQ\ WLPHV WKH PHVVDJHV DSSHDUHG FDQ DOVR EH GLVSOD\HG�

)XQFWLRQ UHODWLQJ WR GDWD
RXWSXW
%X]]HU

$ EXLOW�LQ EX]]HU FDQ EH VRXQGHG�

6FUHHQ SULQWLQJ
$ KDUGFRS\ RI WKH VFUHHQ PD\ EH

SULQWHG RQWR WKH SULQWHU FRQQHFWHG WR

WKH 17�����&�

)XQFWLRQ UHODWLQJ WR
FRPPXQLFDWLRQ
&RPPXQLFDWLRQV ZLWK 3&

7KH 17�����& FRPPXQLFDWHV

ZLWK 3&� WKURXJK YDULRXV KRVW

,�) XQLWV RU 17 OLQN VR WKDW GDWD

PD\ EH UHFHLYHG IURP 3& RU LQ�

IRUPDWLRQ HQWHUHG IURP WRXFK

VZLWFKHV PD\ EH VHQW WR WKH

3&�

)XQFWLRQ UHODWLQJ WR H[SDQGHG ,�2 XQLWV
,QSXW DQG RXWSXW WR DQG IURP H[SDQGHG ,�2
XQLW

7KH 17�����& UHFHLYHV VZLWFKLQJ LQSXW IURP H[SDQGHG

,�2 XQLW �%�$ XQLWV� � DQG WKHQ WXUQV 21�2)) WKH RXWSXW�

: 7KH%�$LQWHUIDFHXQLW LV UHTXLUHGWRFRQQHFW WKH%�$XQLW�

)XQFWLRQV UHODWLQJ WR WKH V\VWHP
6\VWHP IXQFWLRQV

6\VWHP VHWWLQJV DQG PDLQWHQDQFH FDQ EH SHUIRUPHG E\ VHOHFWLQJ IURP V\VWHP

PHQXV GLVSOD\HG RQ WKH VFUHHQ�

&UHDWLRQ RI VFUHHQ GDWD
6FUHHQ GDWD FUHDWHG E\ XVLQJ D VXSSRUW WRRO RQ D SHUVRQDO FRPSXWHU FDQ EH WUDQV�

IHUUHG DQG VWRUHG LQ WKH EXLOW�LQ LPDJH GDWD PHPRU\�



�

)XQFWLRQV RI 17�����& 6HFWLRQ ���

����� 'LVSOD\V
7KH17�����& FDQ GLVSOD\ YDULRXV NLQGV RI HOHPHQWV VXFK DV FKDUDFWHUV� QXPHULF
YDOXH� ODPSV� WRXFK VZLWFKHV� DQG JUDSKV RQ D VFUHHQ� 7KH VFUHHQ GDWD GLVSOD\HG
RQ WKH 17�����& DUH FUHDWHG E\ XVLQJ VXSSRUW WRROV RQ D FRPSXWHU�

/LQH � 6WDWXV
6WRS 5HVWDUW

0DFKLQH QDPH � 17��&�67���
3URGXFWLRQ TW\� � ��� XQLWV

�� ��� ����

���

6WDJH � 6WDJH � /DPSV

1XPHULF YDOXH
�1XPHUDO WDEOH�

7RXFK VZLWFKHV

&KDUDFWHUV �WH[W�

&KDUDFWHUV
�FKDUDFWHU VWULQJ�

%DU JUDSK

&KHFN � &KHFN �

: &KDUDFWHUV �WH[W�

0DUNV DQG LPDJH GDWDZKLFK GR QRW QHHG WR EH FKDQJHG FDQ EHZULWWHQ GLUHFWO\ WR
WKH VFUHHQ�

: &KDUDFWHUV �FKDUDFWHU�VWULQJ PHPRU\ WDEOH�

&KDUDFWHU�VWULQJV VWRUHG LQ WKH FKDUDFWHU�VWULQJ PHPRU\ WDEOHV DUH GLVSOD\HG�
7KH GLVSOD\ FKDUDFWHUV FDQ EH FKDQJHG E\ FKDQJLQJ WKH GDWD VWRUHG LQ WKH FKDU�
DFWHU�VWULQJ PHPRU\ WDEOHV�

: 1XPHULF YDOXHV �QXPHUDO PHPRU\ WDEOHV�

1XPEHUV VWRUHG LQ WKH QXPHUDO PHPRU\ WDEOHV DUH GLVSOD\HG� 7KH GLVSOD\ QXP�
EHUV FDQ EH FKDQJHG E\ FKDQJLQJ WKH GDWD VWRUHG LQ WKH QXPHUDO WDEOHV� +H[D�
GHFLPDO YDOXHV FDQ DOVR EH GLVSOD\HG�



�

)XQFWLRQV RI 17�����& 6HFWLRQ ���

: /DPSV

/DPSV LQGLFDWH WKH RSHUDWLQJ VWDWXV� 6TXDUHV� FLUFOHV� IDQV DQG SRO\JRQV FDQ EH
XVHG� 7KH\ DUH FRQWUROOHG E\ WKH 3& DQG FDQ EH OLW �UHYHUVHG� RU PDGH IODVK �DO�
WHUQDWHV QRUPDO ZLWK UHYHUVHG GLVSOD\V��

: 7RXFK VZLWFKHV

7KHVH VZLWFKHV FDQ EH VHW DW DQ\ ORFDWLRQ RQ WKH VFUHHQ� 3UHVVLQJ WKH SDUW RI WKH
VFUHHQ ZKHUH D WRXFK VZLWFK KDV EHHQ VHW FDQ KDYH WKH IROORZLQJ HIIHFWV� QRWLIL�
FDWLRQ RI WKH IDFW WKDW WKH VZLWFK KDV EHHQ SUHVVHG WR WKH 3& �3& QRWLILFDWLRQ
IXQFWLRQ�� VFUHHQ VZLWFKLQJ� LQSXW RI D QXPHULFDO YDOXH RU FKDUDFWHU�VWULQJ �LQSXW
NH\ IXQFWLRQ�� FRS\LQJ RI D QXPHULFDO YDOXH RU FKDUDFWHU�VWULQJ �FRS\ NH\ IXQF�
WLRQ�� VKLIWLQJ WR DQRWKHU QXPHULFDO YDOXH RU FKDUDFWHU�VWULQJ LQSXW ILHOG �FXUVRU
PRYLQJ NH\ IXQFWLRQ�� REWDLQLQJ D KDUG FRS\ RI WKH VFUHHQ �VFUHHQ SULQW NH\ IXQF�
WLRQ�� 7RXFK VZLWFKHV DUH FRQWUROOHG IURP WKH 3& DQG FDQ EH PDGH WR OLJKW RU
IODVK LQ WKH VDPH ZD\ DV ODPSV�

: *UDSKV

%DU JUDSKV� WUHQG JUDSKV DQG EURNHQ OLQH JUDSKV FDQ EHGLVSOD\HG LQ DFFRUGDQFH
ZLWK WKH QXPHULFDO YDOXHV VWRUHG LQ QXPHUDO PHPRU\ WDEOHV� 7KHVH YDOXHV FDQ
DOVR EH UHSUHVHQWHG DV SHUFHQWDJH YDOXHV GLVSOD\HG WRJHWKHU ZLWK WKH JUDSKV�



5HIHUHQFH

�

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���

��� 6\VWHP &RQILJXUDWLRQ
7KLV VHFWLRQ JLYHV WKH EDVLF FRQILJXUDWLRQ RI D V\VWHP ZKLFK XVHV DQ 17�����&�
8VH DQ 56����& FDEOH RU DQ 56����$ FDEOH WR FRQQHFW WR D 3&� 5HIHU WR WKH
PDQXDO IRU LQGLYLGXDO GHYLFH IRU LQIRUPDWLRQ RQ WKH HTXLSPHQW RWKHU WKDQ WKH
17�����& LQ WKH V\VWHP�

20521·V 3&

&RQWUROV 17�����& DV UHTXLUHG ZKLOH FRQWUROOLQJ PDFKLQHV DQG
PRQLWRULQJ WKH SURGXFWLRQ OLQH�

+RVW OLQN� & VHULHV� &90��&9 VHULHV 3&� 650�

17�����& FDQ EH FRQQHFWHG WR &38 XQLWV� KRVW OLQN XQLWV�
DQG 650�� +RZHYHU� FRQQHFWLRQ WR VRPH PRGHOV RI &38
XQLW DQG 650� LV QRW SRVVLEOH �VHH SDJH ��� ����

17 OLQN� &30�� &40�� &���+6� &���+;�+*�+(� &90��&9
VHULHV 3&� 650�

17�����& FDQ EH FRQQHFWHG WR &38 XQLWV DQG 650��
+RZHYHU� FRQQHFWLRQ WR VRPH PRGHOV RI &38 XQLW DQG
650� LV QRW SRVVLEOH �VHH SDJH ����

17�����&

*LYHV GLVSOD\V RI SURGXFWLRQ OLQH
PRQLWRULQJ DQG LQVWUXFWLRQV WR WKH
RSHUDWLRQ VLWH DQG QRWLILHV WKH VZLWFK
21�2)) VWDWXV DQG QXPHULF YDOXH LQSXWV
WR WKH 3&�

6XSSRUW WRRO

&RPSXWHU �VXSSRUW WRRO�

&RQQHFWHG WR 17�����& DV UHTXLUHG DQG XVHG WR WUDQVIHU WKH
17�����& VFUHHQV DQG PDNH VHWWLQJV IRU WKH 17�����&�

&RPSXWHU� ,%0 3&�$7 RU FRPSDWLEOH

6XSSRUW WRRO� 17 VHULHV VXSSRUW WRRO

W\SH 17�=$�$7�(9P

56����& FDEOH
�IRU KRVW OLQN�
�0D[� �� P�
RU 56����$ FDEOH
�IRU KRVW OLQN�
�0D[� ��� P�

%�$ ,�) XQLW
W\SH 17�%�$��

%�$ XQLW
$ %�$ XQLW FDQ EH FRQQHFWHG
DV DQ H[SDQGHG ,�2 XQLW�

)RU WKH VHWWLQJ SURFHGXUH� UHIHU WR 6HFWLRQ ��� ´6HWWLQJ WKH &RQGLWLRQV RI &RPPX�
QLFDWLRQVZLWK WKH 3&E\8VLQJ WKH0HPRU\ 6ZLWFKHVµ �SDJH ���� ,W LV LPSRVVLEOH WR
FRQQHFW D SHUVRQDO FRPSXWHU XVHG WR GULYH WKH VXSSRUW WRRO DQG D 3& DW WKH VDPH
WLPH �ZKHQ XVLQJ WKH 56���& FDEOH��
7\SLFDO RSWLRQ GHYLFHV IRU WKH 17�����& LQFOXGH WKH IROORZLQJ�
%�$ ,�) XQLW 17�%�$��
%DFNOLJKW �VSDUH� 17���&)/�� �IRU 17���

17��&�&)/�� �IRU 17��&�
3URWHFWLYH VKHHW 17���.%$�� �� VKHHWV�SDFN�
%DWWHU\ &����%$7��



��

&RPPXQLFDWLRQ 8VLQJ WKH 'LUHFW &RQQHFWLRQ )XQFWLRQ 6HFWLRQ ���

��� &RPPXQLFDWLRQ 8VLQJ WKH 'LUHFW &RQQHFWLRQ )XQFWLRQ

����� 'LUHFW &RQQHFWLRQ )XQFWLRQ
7KH FRPPXQLFDWLRQ PHWKRG DSSOLHG EHWZHHQ WKH 17 DQG WKH 3& LV HLWKHU D KRVW
OLQN RU 17 OLQN�

7KH 17�����& FDQ EH XVHG WR UHIHU WR WKH FRQWHQWV QHFHVVDU\ IRU WKH GLVSOD\ LQ�
IRUPDWLRQ RU WR DOORFDWH WKH ELWV DQG ZRUGV XVHG IRU VWRULQJ WKH LQSXW GDWD WR DQ\
DUHD LQ WKH 3&� 7KH 17�����& FDQ GLUHFWO\ ZULWH DQG UHDG VXFK DOORFDWHG ELWV DQG
ZRUGV VR DV WR FKDQJH WKH GLVSOD\ HOHPHQWV� FRQWURO WKH RSHUDWLQJ VWDWXV� DQG
QRWLI\ WKH VWDWXV�

7KLV IXQFWLRQ LV FDOOHG WKH ´GLUHFW FRQQHFWLRQ IXQFWLRQµ� 7KH 17�����& LV GHVLJQHG
H[FOXVLYHO\ IRU XVH ZLWK WKH GLUHFW FRQQHFWLRQ�

7KH ELWV DQGZRUGV DOORFDWHG E\ WKH GLUHFW FRQQHFWLRQ IXQFWLRQ DUH FDOOHG ´DOORFDWHG
ELWµ DQG ´DOORFDWHG ZRUGµ UHVSHFWLYHO\�

7KLV IXQFWLRQ DOORZV WR UHDG WKH LQIRUPDWLRQ WR EH GLVSOD\HG RQ WKH 17�����& IURP
WKH PHPRU\ DUHD LQ WKH 3& DQG WR ZULWH LW WR WKH PHPRU\ WDEOH LQ WKH 17�����&�
$OVR� WKH GDWD LQSXW RQ WKH17�����& FDQ EH ZULWWHQ WR WKH 3&·VPHPRU\ DUHD� 7KH
17�����& VFUHHQ VWDWXV FDQ EH VZLWFKHG DFFRUGLQJ WR WKH 3&·VPHPRU\ DUHD� DQG
WKH 17�����&·V VWDWXV GDWD FDQ EH ZULWWHQ WR WKH 3&·V PHPRU\ DUHD�

17�����& 3&

'0 DUHD ,QWHUQDO UHOD\ DUHD

$X[LOLDU\ UHOD\ DUHD 7LPHU�FRXQWHU

)HDWXUHV RI WKH 'LUHFW &RQQHFWLRQ )XQFWLRQ

: 7KH ELWV DQG ZRUGV UHIHUULQJ WR RSHUDWLQJ VWDWXV DQG ZRUN LQVWUXFWLRQ LQIRUPDWLRQ
DQG WKRVH IRU VWRULQJ LQSXW GDWD FDQ EH IUHHO\ DOORFDWHG WR DOPRVW DQ\ SDUW RI WKH
3& PHPRU\� %LWV DQG ZRUGV LQ WKH 3& FDQ EH UHIHUHQFHG IURP DQ\ PHPRU\
WDEOH�

: 7KH 17�����& FDQ GLUHFWO\ UHIHU WR 3& ELW DQG ZRUG GDWD VR WKDW LW FDQ EH FRQ�
QHFWHG WR D 3& ZLWKRXW FKDQJLQJ WKH 3& SURJUDP ZKLFK FRQWUROV FXUUHQWO\ UXQ�
QLQJ SURGXFWLRQ OLQH�

: 7KH DUHD WR FRQWURO DQG QRWLI\ WKH 17�����& VWDWXV� LQFOXGLQJ GLVSOD\ VFUHHQV�
GLVSOD\�QR GLVSOD\ VWDWXV� DQG EX]]HUV FDQ EH IUHHO\ DOORFDWHG WR DQ\ SDUW RI WKH
3& PHPRU\�

7KH GLUHFW FRQQHFWLRQ IXQFWLRQ DOORZV WKH 17�����& WR GLUHFWO\ UHDG DQG ZULWH DO�
PRVW DOO ELWV DQG ZRUGV LQ WKH 3& DQG WR DXWRPDWLFDOO\ FKDQJH WKH 17�����&
VFUHHQ GLVSOD\� 7KLV IXQFWLRQ FDQ UHGXFH WKH ORDG RQ WKH 3& VR WKDW WKH SURJUDP
GHYHORSPHQW HIILFLHQF\ RI WKH 3& LPSURYHV�



��

&RPPXQLFDWLRQ 8VLQJ WKH 'LUHFW &RQQHFWLRQ )XQFWLRQ 6HFWLRQ ���

����� 17 /LQN
7KH 17 OLQN LV D QHZ FRPPXQLFDWLRQ PHWKRG DSSOLHG EHWZHHQ WKH 17 DQG D 3&�

7KH 17 OLQN XVHV WKH GLUHFW FRQQHFWLRQ IXQFWLRQ DQG FDQ H[HFXWH KLJK VSHHG FRP�
PXQLFDWLRQV ZLWK D &38 �EXLOW�LQ KRVW OLQN� RI WKH &30�� &40�� &���+6�
&���+;�+*�+( DQG &90��&9 VHULHV� 650��

)HDWXUHV RI WKH 17 /LQN

: +LJK VSHHG FRPPXQLFDWLRQV ZLWK VSHFLILF W\SHV RI 3&V FDQ EH H[HFXWHG�

: :ULWLQJ LQ XQLWV RI ELWV WR WKH 3& PHPRU\ DUHD LV SRVVLEOH� ��

7KLV HQDEOHV DQRWKHU ELW RI D ZRUG GDWD WR ZKLFK D WRXFK VZLWFK KDV EHHQ DOOR�
FDWHG WR EH XVHG IRU RWKHU SXUSRVH �H�J�� WR DOORFDWH D ODPS��

: 7KLV FDQ EH XVHG HYHQ ZKHQ WKH 3& LV LQ WKH 581 PRGH�

�� ([FHSW D '0 DUHD�

7KH 17 OLQN LV FRPSDWLEOH ZLWK WKH KRVW OLQN� 7KH 17�����& VFUHHQ GDWD DQG WKH
3& SURJUDPV KDQGOHG E\ WKH KRVW OLQN GLUHFW FRQQHFWLRQ FDQ EH XVHG ZLWK IRU WKH
17 OLQN DV WKH\ DUH�



��

&RPPXQLFDWLRQ 8VLQJ WKH 'LUHFW &RQQHFWLRQ )XQFWLRQ 6HFWLRQ ���

����� )XQFWLRQV RI WKH $OORFDWHG %LWV DQG :RUGV
(OHPHQWV GLVSOD\HG RQ WKH 17�����& DQG WKH 17�����& VWDWXV FDQ EH DOORFDWHG
WR WKH ELWV DQGZRUGV RI WKH 3&� %\ FKDQJLQJ WKH FRQWHQWV RI WKH ELWV DQGZRUGV� WKH
17�����& FDQ EH FRQWUROOHG E\ WKH 3&� ,W LV DOVR SRVVLEOH WR VHQG GDWD WR WKH 3&E\
SUHVVLQJ WKH WRXFK VZLWFKHV RQ WKH 17�����&�

: &RQWUROOLQJ WKH 17�����& E\ D 3&

7KH IROORZLQJ 17�����& IXQFWLRQV FDQ EH FRQWUROOHG E\ D 3&�

6FUHHQV � 'LVSOD\ RI GHVLJQDWHG VFUHHQV� FRQILUPDWLRQ RI
VFUHHQ QXPEHUV� HWF�

0HPRU\ WDEOHV � :ULWLQJ WR D PHPRU\ WDEOH� FRS\LQJ IURP D
PHPRU\ WDEOH WR DQRWKHU PHPRU\ WDEOH� HWF�

/DPSV DQG WRXFK VZLWFKHV � 'LVSOD\ LQVWUXFWLRQV� FRQILUPDWLRQ RI GLVSOD\
VWDWXV� HWF�

6\VWHP FRQWURO � %X]]HU 21�2))� GLVSOD\�QR GLVSOD\ VWDWXV�
VFUHHQ SULQWLQJ� DQG RWKHU 17�����& VWDWXVHV

: 1RWLI\LQJ IURP WKH 17�����& WR D 3&

'DWD LQ WKH 17�����& LV VHQW WR D 3& ZKHQ D WRXFK VZLWFK LV SUHVVHG� 7KH IRO�
ORZLQJ W\SHV RI GDWD DUH VHQW WR D 3&�

� 17�����& VWDWXV

� 7RXFK VZLWFK VWDWXV

� 1XPHULF YDOXHV DQG FKDUDFWHU�VWULQJV LQSXW ZLWK QXPHUDO�FKDUDFWHU�VWULQJ VHW�
WLQJ IXQFWLRQV XVLQJ WRXFK VZLWFKHV�

� &KDQJHV LQ D PHPRU\ WDEOH DIWHU FRS\LQJ EHWZHHQ PHPRU\ WDEOHV

)XQFWLRQV RI 'LVSOD\ (OHPHQWV

: /DPS �SDJH ����

$OORFDWLRQ GHVWLQDWLRQ� %LW

/DPS �� �%LW �������

/DPS �� �%LW �������

6ZLWFK �� 21 �%LW �������

6ZLWFK �� 2)) �%LW �������

17�����& 3&

/LW

8QOLW

3&·V ELW VWDWXV LV GLVSOD\HG E\ WKH ´/DPSµ RQ WKH 17�����&�

7KH ODPS FRPHV RQ �IODVKHV� ZKHQ WKH 3&·V ELW VWDWXV �ODPS ELW� LV 21 ���� DQG
JRHV RII ZKHQ LW LV 2)) ����

:LWK LPDJH DQG OLEUDU\ ODPSV� WKH GLVSOD\HG LPDJH RU OLEUDU\ GDWD FDQ EH
VZLWFKHG LQ DFFRUGDQFH ZLWK WKH 21 ����2)) ��� VWDWXV RI 3& ELWV �ODPS ELWV��



��

&RPPXQLFDWLRQ 8VLQJ WKH 'LUHFW &RQQHFWLRQ )XQFWLRQ 6HFWLRQ ���

: 7RXFK VZLWFKHV �SDJH 12 7$*�

$OORFDWLRQ GHVWLQDWLRQ� %LW

7RXFK VZLWFK ���
%LW ������

%LW ������� 21

17�����& 3&

7KH ODPS FRPHV RQ �IODVKHV� ZKHQ WKH 3&·V FRQWURO ELW �ODPS ELW� LV 21 ��� DQG
JRHV RII ZKHQ LW LV 2)) ���� :KHQ WKH WRXFK VZLWFK LV SUHVVHG� WKH 3&·V QRWLILFD�
WLRQ ELW FRPHV 21 ���� RU JRHV 2)) ����

: 1XPHUDO PHPRU\ WDEOH �SDJH ����

$OORFDWLRQ GHVWLQDWLRQ� :RUG

1XPHUDO PHPRU\
WDEOH � �7,0����

1XPHUDO PHPRU\ WDEOH ��� �����&+�

17�����& 3&

$OORFDWH QXPHUDO PHPRU\ WDEOHV WR DUELWUDU\ ZRUGV LQ WKH 3&� ,I ZRUG FRQWHQWV
FKDQJH ZKHQ FRUUHVSRQGLQJ QXPHUDO PHPRU\ WDEOH LV GLVSOD\HG RQ WKH VFUHHQ�
WKH YDOXH RQ WKH VFUHHQ ZLOO DOVR FKDQJH� 0RQLWRULQJ RI ZRUGV FDQ DOVR EHPDGH
HDVLO\�

5HDGLQJ DQG ZULWLQJ DUH H[HFXWHG VR WKDW WKH FRQWHQWV RI DOORFDWHG ZRUGV DUH
DOZD\V WKH VDPH DV WKRVH RI WKH QXPHUDO PHPRU\ WDEOHV�

: &KDUDFWHU�VWULQJ PHPRU\ WDEOH �SDJH ����

$OORFDWLRQ GHVWLQDWLRQ� :RUG

&KDUDFWHU�VWULQJ PHPRU\ WDEOH �

$OORFDWHG ZRUG QXPEHU� �FK
)LUVW ZRUG� '0����

17�����& 3&

�´Dµ� ´Eµ�
�´Fµ� ´Gµ�
�´Hµ� ´Iµ�

$OORFDWH FKDUDFWHU�VWULQJ PHPRU\ WDEOHV WR DUELWUDU\ ZRUGV LQ WKH 3&� ,I ZRUG
FRQWHQWV FKDQJH ZKHQ FRUUHVSRQGLQJ FKDUDFWHU�VWULQJ PHPRU\ WDEOH LV GLV�
SOD\HG RQ WKH VFUHHQ� WKH YDOXH RQ WKH VFUHHQ ZLOO DOVR FKDQJH� 0HVVDJHV FDQ
EH GLVSOD\HG HDVLO\�

5HDGLQJ DQG ZULWLQJ DUH H[HFXWHG VR WKDW WKH FRQWHQWV RI DOORFDWHG ZRUGV DUH
DOZD\V WKH VDPH DV WKRVH RI WKH FKDUDFWHU�VWULQJ PHPRU\ WDEOHV�



��

&RPPXQLFDWLRQ 8VLQJ WKH 'LUHFW &RQQHFWLRQ )XQFWLRQ 6HFWLRQ ���

: $ODUP OLVW �ELW PHPRU\ WDEOH� �SDJH ���� 12 7$*�

$OORFDWLRQ GHVWLQDWLRQ� %LW

17�����& 3&

0DWHULDO ORZ

0DWHULDO ORZ

������ �

%LW ������

&KDUDFWHU�VWULQJ
PHPRU\ WDEOH ���

%LW PHPRU\ WDEOH ��

&KDUDFWHU�VWULQJ PHPRU\
WDEOH ���

$ODUP OLVW

:KHQ WKH 3& ELW FRPHV 21 ���� WKH FRQWHQWV RI WKH FKDUDFWHU�VWULQJ PHPRU\
WDEOH UHJLVWHUHG IRU WKH ELW PHPRU\ WDEOH DUH GLVSOD\HG LQ WKH DODUP OLVW� :KHQ WKH
ELW UHWXUQV WR WKH 2)) ��� VWDWXV� WKH FKDUDFWHU�VWULQJ PHPRU\ WDEOH GLVSOD\ LV
DXWRPDWLFDOO\ FOHDUHG�

)XQFWLRQV RI WKH 37 6WDWXV &RQWURO $UHD �3& WR 17�����&�

7KH ´37 VWDWXV FRQWURO DUHDµ LV XVHG WR FRQWURO WKH 17�����& VWDWXV� :KHQ GDWD LV
ZULWWHQ WR WKLV DUHD LQ WKH 3&� WKH 17�����& UHDGV WKH FRQWHQWV DQG RSHUDWHV DF�
FRUGLQJ WR WKH FRQWHQWV�

>([DPSOH RI WKH 37 VWDWXV FRQWURO DUHD DSSOLFDWLRQ@

:KHQ GDWD LV ZULWWHQ WR WKH 37 VWDWXV FRQWURO DUHD� WKH 17�����& ZLOO RSHUDWH DV
JLYHQ EHORZ� �SDJH 12 7$*�

6FUHHQ �
GLVSOD\

&RQWLQXRXV
EX]]HU VRXQG

&RS\

1XPHUDO PHPRU\ WDEOH ��

1XPHUDOPHPRU\ WDEOH �

37 VWDWXV FRQWURO DUHD

6FUHHQ VZLWFK VHWWLQJ

0HPRU\ WDEOH

&RS\ VHWWLQJ

37 VWDWXV FRQWURO ELWV

17�����& 3&



��

&RPPXQLFDWLRQ 8VLQJ WKH 'LUHFW &RQQHFWLRQ )XQFWLRQ 6HFWLRQ ���

)XQFWLRQV RI WKH 37 6WDWXV 1RWLI\ $UHD �17�����& WR 3&�

7KH ´37 VWDWXV QRWLI\ DUHDµ LV XVHG WR QRWLI\ WKH FKDQJHV RI WKH 17�����& VWDWXV�

:KHQ D FKDQJH LV PDGH LQ WKH 17�����& VWDWXV� WKH FKDQJH LV ZULWWHQ WR WKLV DUHD
LQ WKH 3&� %\ UHDGLQJ WKH GDWD IURP WKH DUHD� WKH 17�����& VWDWXV FDQ EH
FKHFNHG�

>([DPSOH RI WKH 37 VWDWXV QRWLI\ DUHD DSSOLFDWLRQ@

:KHQ D FKDQJH LVPDGH LQ WKH17�����& VWDWXV� VXFK FKDQJHZLOO EH QRWLILHG WR WKH
37 VWDWXV QRWLI\ DUHD DV PHQWLRQHG EHORZ� �SDJH 12 7$*�

1XPHUDO PHPRU\ WDEOH ��

37 VWDWXV QRWLI\ DUHD

&RQWHQW XSGDWH PHPRU\ WDEOH

$OORFDWHG ZRUG �QXPHUDO WDEOH ���

37 VWDWXV

6WDUW
6WDUW � �

17�����& 3&

����������������

��������

&XUUHQWO\ GLVSOD\ VFUHHQ



��

%HIRUH 2SHUDWLQJ 6HFWLRQ ���

��� %HIRUH 2SHUDWLQJ
)ROORZ WKH SURFHGXUH JLYHQ EHORZ WR VWDUW WKH V\VWHP RI WKH 17�����&�

3& 17�����& 6XSSRUW WRRO

&KHFN DQG FKDQJH
WKH 3& VHWWLQJV�

: )RU WKH KRVW OLQN� UHIHU
WR SDJH �� �56����&��
SDJH �� �56����$�
DQG WKH PDQXDOV IRU
WKH KRVW OLQN XQLW DQG
SHULSKHUDO WRROV�

: )RU WKH 17 OLQN�
UHIHU WR SDJH ���

&RQQHFW WR WKH
17�����&�

&UHDWH WKH 3&
SURJUDP�

6HW WKH ',3 VZLWFKHV�

�SDJH ���

,QVWDOO WR WKH RSHUD�
WLRQ SDQHO�

�SDJH ���

&RQQHFW WKH SRZHU
VXSSO\�

�SDJH ���

&RQQHFW WR WKH 3&�

: �+RVW OLQN�
SDJH �� �56����&�
SDJH �� �56����$��

: �17 OLQN� SDJH ���

&KHFN WKH VHWWLQJV
DQG FRPPXQLFDWLRQV�

7UDQVIHU WKH
VFUHHQ GDWD�
�SDJH ���

�UHIHU WR 6HFWLRQ � DQG WKH
PDQXDOV IRU WKH VXSSRUW
WRROV�

&UHDWH WKH VFUHHQV�

6WDUW RSHUDWLRQ�

,QVWDOO VXSSRUW WRROV
WR WKH FRPSXWHU�

�UHIHU WR WKH PDQXDOV IRU
WKH VXSSRUW WRROV�



��

%HIRUH 2SHUDWLQJ 6HFWLRQ ���

5HIHUHQFH 8VH 17�VHULHV VXSSRUW WRRO 9HU�� �W\SH 17�=$�$7�(9P��

5HIHU WR WKH IROORZLQJ PDQXDOV IRU WKH HTXLSPHQW DQG VRIWZDUH�

(TXLSPHQW RU 6RIWZDUH 0DQXDO 7LWOH 0DQXDO 1XPEHU

6XSSRUW WRROV 17�VHULHV 6XSSRUW 7RRO 2SHUDWLRQ 0DQXDO 9����(��P

3&V 6<60$& &30� 2SHUDWLRQ 0DQXDO :����(��P

6<60$& &30�$ 2SHUDWLRQ 0DQXDO :����(��P

6<60$& &��+�&��+�&��+�&��+ 8VHU·V 0DQXDO
�3URJUDPPLQJ�

:����(��P

6<60$& &���+ 8VHU·V 0DQXDO �3URJUDPPLQJ� :����(��P

6<60$& &���+6 2SHUDWLRQ 0DQXDO :����(��P

6<60$& &���+6 ,QVWDOODWLRQ *XLGH :����(��P

6<60$& &���+;�+*�+(�&38PP�(�=( ,QVWDOODWLRQ *XLGH :����(��P

6<60$& &���+;�+*�+( 2SHUDWLRQ 0DQXDO :����(��P

6<60$& &����+�&����+ 8VHU·V 0DQXDO �3URJUDPPLQJ� :����(��P

6<60$& &40� 5HIHUHQFH 0DQXDO :����(��P

6<60$& &9����&9�����&9���� 8VHU·V 0DQXDO �/DGGHU�
 )RU D 3& RI WKH &90� VHULHV� UHIHU WR WKH 6<60$&
&9����&9�����&9���� 8VHU·V 0DQXDO�

:����(��P

&RPSR%XV�6
0DVWHU &RQWURO 8QLW

650� 2SHUDWLRQ 0DQXDO :����(��P

3HULSKHUDO WRROV 6<60$& &�VHULHV DQG &90� 3&V 6<60$& 6XSSRUW 6RIWZDUH
2SHUDWLRQ 0DQXDO� &�VHULHV 3&V

:����(��P

6<60$& &�VHULHV DQG &90� 3&V 6<60$& 6XSSRUW 6RIWZDUH
2SHUDWLRQ 0DQXDO� &90� 3&V

:����(��P

+RVW OLQN XQLW 6<60$& & 6HULHV +RVW /LQN 8QLW 8VHU·V 0DQXDO :����(��P

6<60$& &90��&9 6HULHV +RVW /LQN 8VHU·V 0DQXDO :����(��P



��

%HIRUH 2SHUDWLQJ 6HFWLRQ ���



��

6(&7,21 �
+DUGZDUH 6HWWLQJV DQG &RQQHFWLRQV

7KLV VHFWLRQ GHVFULEHV WKH VHWWLQJV RI WKH 17�����&� FRQQHFWLRQV WR D 3&� DQG RWKHU KDUGZDUH VHWWLQJV�

��� 'HVFULSWLRQ RI 3DUWV DQG 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'HVFULSWLRQ RI 3DUWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ',3 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOODWLRQ WR WKH 2SHUDWLRQ 3DQHO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3RZHU 6XSSO\ &RQQHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLQJ WR WKH 6XSSRUW 7RRO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� &RPSDWLEOH 3&V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLQJ WKH 17�����& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3& 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPSDWLEOH 3&V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3DUWV 5HTXLUHG IRU &RQQHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0HWKRG IRU &RQQHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWRU 6SHFLILFDWLRQV DQG :LULQJ IRU (DFK 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3& 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLRQ WR D 3& E\ WKH 17 /LQN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPSDWLEOH 3&V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLQJ WKH 17�����& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 3& 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLQJ D 3ULQWHU ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQQHFWLRQ RI ([SDQGHG ,�2 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� &RQQHFWDEOH %�$ 8QLWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %�$ ,QWHUIDFH 8QLW 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %�$ ,QWHUIDFH 8QLW 3DUW 1DPHV DQG 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOOLQJ WKH %�$ ,QWHUIDFH 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %�$ ,QWHUIDFH 8QLW 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLQJ WKH %�$ 8QLW WR WKH %�$ ,QWHUIDFH 8QLW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � �



&DXWLRQ

5HIHUHQFH

��

'HVFULSWLRQ RI 3DUWV DQG 6HWWLQJV 6HFWLRQ ���

��� 'HVFULSWLRQ RI 3DUWV DQG 6HWWLQJV
%HIRUH JHWWLQJ WR WKH RSHUDWLRQ� FRQILUP WKH QDPHV DQG IXQFWLRQV RI SDUWV� $OVR VHW
WKH ',3 VZLWFKHV RQ WKH 17�����&�

2Q XQSDFNLQJ WKH 17�����&� FKHFN LWV H[WHUQDO DSSHDUDQFH DQG FRQILUP WKDW
WKHUH LV QR GDPDJH� $OVR FRQILUP WKDW WKHUH LV QR DEQRUPDO QRLVH RQ VKDNLQJ WKH
XQLW OLJKWO\� 7KH SURGXFW PD\ PDOIXQFWLRQ LI LW LV GDPDJHG�

����� 'HVFULSWLRQ RI 3DUWV
)URQW 9LHZ

581 /('

: /LW LQ JUHHQ ZKLOH WKH XQLW
LV LQ WKH 581 PRGH�

: /LW LQ RUDQJH RU UHG ZKHQ
WKH EDWWHU\ LV ORZ �RUDQJH
LQ WKH 581 PRGH� UHG LQ
RWKHU PRGHV�

32:(5 /('

/LW ZKHQ WKH SRZHU LV VXSSOLHG�

'LVSOD\

7KH 17�� KDV D PRQRFKURPH /&' VFUHHQ
ZLWK D ZKLWH�UHG EDFNOLJKW� DQG WKH 17��&
KDV DQ 671 FRORU /&' VFUHHQ� 7KH ZKROH
DUHD RI WKH VFUHHQ LV D WRXFK SDQHO ZKLFK
ZRUNV DV DQ LQSXW GHYLFH�

32:(5

581

7KH 17�����& FRPHV LQ WZR ERG\ FRORUV�

17�� 17��& %RG\ &RORU

17���67����( 17��&�67����( %HLJH
17���67���%�( 17��&�67���%�( %ODFN



��

'HVFULSWLRQ RI 3DUWV DQG 6HWWLQJV 6HFWLRQ ���

5HDU 9LHZ

56����$ WHUPLQDO EORFN

:KHQ PDNLQJ WKH FRQQHFWLRQ WR WKH 3&
ZLWK 56����$� FRQQHFW WKH FDEOH KHUH�

3RZHU LQSXW WHUPLQDOV

&RQQHFW WKH SRZHU WR WKH 17�����&
DW WKHVH WHUPLQDOV�

�� 9'&

�

35,17(5 56����&

6:� 5(6(7 ï&2175$67

6'$ 6'% 5'$ 5'%

%DWWHU\ FRYHU

7KH EDWWHU\ LV VHFXUHG XQGHUQHDWK WKLV FRYHU�

%�$ LQWHUIDFH FRQQHFWRU �XQGHU WKH ODEHO�

:KHQ XVLQJ D %�$ LQWHUIDFH XQLW� SHHO RII
WKH ODEHO DQG FRQQHFW LW KHUH�

%DFNOLJKW XQLW

%DFNOLJKW LQWHJUDWHG ZLWK D FRQQHFWRU�

3ULQWHU FRQQHFWRU

&RQQHFW WKH SULQWHU FDEOH KHUH� 2XWSXW
FRQIRUPV WR &HQWURQLFV VSHFLILFDWLRQV�

5HVHW VZLWFK

8VHG WR LQLWLDOL]H DOO WKH VWDWXVHV RI WKH 17�����&�
+RZHYHU� WKH VFUHHQ GDWD PHPRU\ DQG PHPRU\
VZLWFKHV UHWDLQ WKHLU VWDWXVHV EHIRUH LQLWLDOL]DWLRQ�

*5 WHUPLQDO

*URXQGLQJ WHUPLQDO WR SUHYHQW
PDOIXQFWLRQ GXH WR QRLVH

',3 VZLWFK �6:��

6HW YDULRXV V\VWHP VWDWXVHV
ZLWK WKHVH VZLWFKHV�

56����& +RVW ,�) WRRO FRQQHFWRU

&RQQHFW WKH FDEOH IURP D 3& RU
VXSSRUW WRRO KHUH�

&RQWUDVW FRQWURO

8VH D ILQH IODW�EODGH VFUHZGULYHU� 7XUQ
FORVNZLVH WR LQFUHDVH WKH EULJKWQHVV�

:DUQLQJ ODEHO



��

'HVFULSWLRQ RI 3DUWV DQG 6HWWLQJV 6HFWLRQ ���

����� ',3 6ZLWFK 6HWWLQJV
6HW WKH 17�����& RSHUDWLRQ VWDWXV ZLWK WKH ',3 VZLWFKHV ORFDWHG LQ WKH ERWWRP
ULJKW FRUQHU RQ WKH UHDU VLGH RI WKH ERG\�

�� 9'&
�

35,17(5 56����&

6:� 5(6(7 ï&2175$67

6'$ 6'% 5'$ 5'%

21

� � � � � � � �

6ZLWFK � )XQFWLRQ

6:��� 1RW XVHG�

21

>2))@

6:��� 0HPRU\ SURWHFW

21 'DWD FDQQRW EH ZULWWHQ WR WKH VFUHHQ GDWD PHPRU\� DQG VFUHHQ
GDWD WUDQVPLVVLRQ DQG LQLWLDOL]DWLRQ RI WKH VFUHHQ GDWD PHPRU\ DUH
QRW SRVVLEOH�

>2))@ 6FUHHQ GDWD WUDQVPLVVLRQ DQG VFUHHQ GDWD PHPRU\ LQLWLDOL]DWLRQ
DUH QRW SRVVLEOH�

6:��� 6ZLWFKLQJ WR WKH 6\VWHP 0HQX HQDEOHG�GLVDEOHG

21 7KH 6\VWHP 0HQX FDQQRW EH GLVSOD\HG� ,I DQ HUURU RFFXUV GXULQJ
D VWDUW�XS� WKH 6\VWHP 0HQX ZLOO EH DXWRPDWLFDOO\ GLVSOD\HG�
+RZHYHU� ´581 0RGHµ FDQQRW EH HQWHUHG�

>2))@ 7KH 6\VWHP 0HQX FDQ EH GLVSOD\HG�

6:��� 6FUHHQ GDWD LQLWLDOL]H HIIHFWLYH�LQHIIHFWLYH

21 7KH 17�����& ZLOO VWDUW LQ D VSHFLDO 581 PRGH LQ ZKLFK WKH
VFUHHQ GDWD PHPRU\ LV LQLWLDOL]HG� :KHQ LW LV VWDUWHG� WKH PHPRU\
LQLWLDOL]DWLRQ PHQX ZLOO EH GLVSOD\HG� )RU WKH LQLWLDOL]DWLRQ SURFH�
GXUH� UHIHU WR 6HFWLRQ ��� ´,QLWLDOL]LQJ 0HPRU\µ �SDJH ����

>2))@ 7KH 17�����& ZLOO VWDUW LQ QRUPDO 581 PRGH�

6:��� 1RW XVHG�

21

>2))@

6:��� >21@ :KHQ \RX VHW WKH 'LS VZLWFK 6:��� 21� 17 VHULHV V\VWHP ,Q�
VWDOOHU PHVVDJHV DUH GLVSOD\HG LQ (QJOLVK�

2)) 0HVVDJHV DUH GLVSOD\HG LQ -DSDQHVH

6:��� 6\VWHP LQVWDOODWLRQ HIIHFWLYH�LQHIIHFWLYH

21 6\VWHP SURJUDP LQVWDOODWLRQ LV HIIHFWLYH �VSHFLDO PRGH� DW WKH WLPH
ZKHQ WKH SRZHU WXUQ 21�

>2))@ 6WDUWV QRUPDO 581 PRGH�

6:��� 7HUPLQDWRU VHWWLQJ ZKHQ XVLQJ 56����$

21 :KHQ FRQQHFWLQJ WR WKH 3& ZLWK 56����$

>2))@ :KHQ FRQQHFWLQJ WR WKH 3& ZLWK 56����&

> @ LQGLFDWHV IDFWRU\ VHWWLQJ�



&DXWLRQ

5HIHUHQFH

��

'HVFULSWLRQ RI 3DUWV DQG 6HWWLQJV 6HFWLRQ ���

,I WKH ',3 VZLWFK VHWWLQJV KDYH EHHQ FKDQJHG ZKHQ WKH 17�����& LV SRZHUHG�
UHVHW WKH SRZHU WR WKH 17�����&� 7KH FKDQJHV ZLWK WKH ',3 VZLWFKHV EHFRPH
HIIHFWLYH RQO\ DIWHU WKH SRZHU VXSSO\ LV UHVHW�
%HIRUH VZLWFKLQJ RQ WKH SRZHU IRU WKH ILUVW WLPH� VHW ',3 VZLWFKHV 6:��� RI WKH
17�����& WR ´21µ �WKH\ DUH VHW WR ´2))µ RQ VKLSSLQJ�� ,I WKH\ DUH OHIW ´2))µ� PHV�
VDJHV ZLOO QRW EH GLVSOD\HG QRUPDOO\�

,Q DGGLWLRQ WR WKH ',3 VZLWFKHV� VHW DOVR WKH ´+RVW &RPP�µ� ´3RUW VHOHFWµ� ´%DXG
5DWHµ� HWF� DW WKH PHPRU\ VZLWFKHV� )RU WKHVH VHWWLQJV� UHIHU WR 6HFWLRQ ��� ´6HW�
WLQJ WKH &RQGLWLRQV RI &RPPXQLFDWLRQV ZLWK WKH 3& E\ 8VLQJ WKH 0HPRU\
6ZLWFKHVµ �SDJH ����



&RUUHFW XVH

&DXWLRQ

��

,QVWDOODWLRQ 6HFWLRQ ���

��� ,QVWDOODWLRQ
,QVWDOO WKH 17�����& WR WKH RSHUDWLRQ SDQHO DQG FRQQHFW WKH SRZHU WR WKH
17�����& DV GHVFULEHG EHORZ�

: 'R QRW LQVWDOO WKH 17�����& DW VLWHV VXEMHFW WR WKH IROORZLQJ FRQGLWLRQV�
2WKHUZLVH� WKH SURGXFW PD\ PDOIXQFWLRQ�
� 6HYHUH WHPSHUDWXUH YDULDWLRQV

� 7HPSHUDWXUHV RU KXPLGLWLHV RXWVLGH WKH UDQJHV VWDWHG LQ WKH VSHFLILFDWLRQV

� +LJK KXPLGLW\� FRQGHQVDWLRQ

� 6SODVKLQJ FKHPLFDO DJHQWV

� 6HYHUH RLO VSODVKLQJ

� &RUURVLYH RU IODPPDEOH JDVHV

� 6WURQJ YLEUDWLRQV RU VKRFNV

� 'LUHFW H[SRVXUH WR ZLQG DQG UDLQ �RXWGRRU VLWHV�

� 6WURQJ XOWUD�YLROHW LUUDGLDWLRQ

: 7DNH DGHTXDWH PHDVXUHV WR HQVXUH VKLHOGLQJ LI WKH 17�����& LV XVHG DW D ORFD�
WLRQ VXEMHFW WR DQ\ RI WKH IROORZLQJ FRQGLWLRQV� 2WKHUZLVH� WKH SURGXFW PD\ PDO�
IXQFWLRQ�
� 6WDWLF HOHFWULFLW\� RU QRLVH IURP RWKHU HTXLSPHQW

� 6WURQJ HOHFWURPDJQHWLF ILHOGV

� 1HDUE\ SRZHU FDEOHV

� 3RWHQWLDO H[SRVXUH WR UDGLRDFWLYLW\

����� ,QVWDOODWLRQ WR WKH 2SHUDWLRQ 3DQHO
7KH 17�����& LV PRXQWHG RQ DQ RSHUDWLRQ SDQHO E\ HPEHGGLQJ LW LQ WKH SDQHO�

8VH WKH SDQHO ILWWLQJV DQG WRROV LQFOXGHG LQ WKH SURGXFW SDFNDJH DQG IROORZ WKH SUR�
FHGXUH EHORZ�

: 'XULQJZRUN DW WKH SDQHO� WDNH FDUH WR HQVXUH WKDW QRPHWDO VFUDSV HQWHU WKH XQLW�
2WKHUZLVH� WKH SURGXFW PD\ PDOIXQFWLRQ�

: 7KH WKLFNQHVV RI DSSOLFDEOH RSHUDWLRQ SDQHO LV ��� PP WR ��� PP� $OO ILWWLQJV
PXVW EH WLJKWHQHG XQLIRUPO\ WR D WRUTXH RI ��� WR ��� 1ôP LQ RUGHU WR HQVXUH
ZDWHU� DQG GXVW� UHVLVWDQFH� 7KH SDQHO PXVW QRW EH VRLOHG RU ZDUSHG� DQG PXVW
EH DEOH WR VXSSRUW DQ LQVWDOODWLRQ WKDW ZLOO UHPDLQ VHFXUH DQG VWURQJ�

��� 2SHQ D KROH� VKRZQ EHORZ� LQ WKH SDQHO DQG LQVWDOO WKH 17�����& IURP WKH
IURQW VLGH RI WKH SDQHO�

�����

�����

���� PP

� PP

���� PP

� PP



��

,QVWDOODWLRQ 6HFWLRQ ���

��� $WWDFK WKH SDQHO ILWWLQJV DW IRXU SRVLWLRQV IRU WKH XSSHU�ORZHU VLGHV DQG DW WZR
SRVLWLRQV IRU WKH ULJKW DQG OHIW VLGHV� VKRZQ EHORZ� RQ WKH UHDU VLGH RI WKH
17�����&�

)LW WKH KRRN RI WKH ILWWLQJ LQ WKH VTXDUH KROH LQ WKH ERG\ DQG WLJKWHQ WKH VFUHZ
ZLWK D 3KLOOLSV KHDG VFUHZGULYHU ZKLOH OLJKWO\ SXOOLQJ WKH ILWWLQJ�

5'%
�� 9'&

35,17(5 56����&

6:� 5(6(7 ï&2175$67

6'$ 6'% 5'$



&DXWLRQ

&DXWLRQ

��

,QVWDOODWLRQ 6HFWLRQ ���

����� 3RZHU 6XSSO\ &RQQHFWLRQ
&RQQHFW D �� 9'& SRZHU VXSSO\ WR WKH SRZHU LQSXW WHUPLQDOV�

: 'R QRW DSSO\ DQ $& SRZHU VXSSO\ DFURVV WKH SRZHU VXSSO\ WHUPLQDOV�
: 8VH D '& SRZHU VXSSO\ ZLWK D ORZ YROWDJH IOXFWXDWLRQ VWLSXODWLRQ
: :KHQ FRPSO\LQJ ZLWK (& GLUHFWLYHV �ORZ YROWDJH GLUHFWLYHV� XVH D SRZHU VXSSO\
ZLWK UHLQIRUFHG LQVXODWLRQ�

: &DUHIXOO\ FKHFN WKH ZLULQJ EHIRUH VZLWFKLQJ 21 WKH SRZHU�

�

�� 9'&

%UHDNHU

�� 9'& 3RZHU 6XSSO\

: 1RLVH SUHYHQWLRQ

7KH 17�����& KDV D QRLVH SUHYHQWLYH IHDWXUH DJDLQVW WKH SRZHU VXSSO\ OLQH
QRLVH� 7R IXUWKHU UHGXFH QRLVH� FRQQHFW D QRLVH ILOWHU WR WKH SRZHU OLQH�

: 3RZHU VXSSO\

,Q RUGHU WR FRPSO\ ZLWK (& GLUHFWLYHV� XVH D 6(/9 SRZHU VXSSO\�

$SSOLFDEOH SRZHU VXSSO\ VSHFLILFDWLRQV DUH DV IROORZV�

,WHP 9DOXH

3RZHU VXSSO\ YROWDJH �� 9'&

$OORZDEOH SRZHU VXSSO\ YROWDJH
IOXFWXDWLRQ UDQJH

���� 9'& WR ���� 9'&
��� 9'& ï���� �����

3RZHU VXSSO\ FDSDFLW\ �� : RU RYHU

: 3DUWV XVHG IRU FRQQHFWLRQ

: )RU WKH FRQQHFWLRQ WR WKH SRZHU VXSSO\ WHUPLQDO EORFN� WZLVWHG ZLUHV RI �PP� RU
JUHDWHU FURVV VHFWLRQDO DUHD DQG 0 ��� VL]H FULPS WHUPLQDOV PXVW EH XVHG�
7LJKWHQ WKH VFUHZV RQ WKH WHUPLQDO EORFN WR D WRUTXH RI ��� 1ôFP�
2WKHUZLVH ILUH PD\ RFFXU�

8VH FULPS WHUPLQDOV WR FRQQHFW WKH SRZHU VXSSO\ WR WKH SRZHU LQSXW WHUPLQDOV�
5HFRPPHQGHG FULPS WHUPLQDOV IRU 0��� DUH JLYHQ EHORZ�

)RUN W\SH 5RXQG W\SH

� PP RU OHVV � PP RU OHVV



��

,QVWDOODWLRQ 6HFWLRQ ���

>5HFRPPHQGHG WHUPLQDOV@

0DNHU 7\SH
�IRUN W\SH�

7\SH
�URXQG W\SH�

$SSOLFDEOH :LUH
�VWUDQGHG ZLUH�

-DSDQ 6ROGHUOHVV 7HUPLQDO 0)* ��<6�$ ����� ���� WR ���� PP�

)XML 7HUPLQDO ��<$6��� 9��6���
� �� WR � �� PP�

1LFKLIX 7HUPLQDO �<���� �����
���� WR ���� PP�



��

&RQQHFWLQJ WR WKH 6XSSRUW 7RRO 6HFWLRQ ���

��� &RQQHFWLQJ WR WKH 6XSSRUW 7RRO
&RQQHFW WKH 17�����& WR D FRPSXWHU ZLWK DQ 56����& FDEOH WR WUDQVIHU WKH
VFUHHQ GDWD FUHDWHG E\ XVLQJ D VXSSRUW WRRO WR WKH 17�����&�

$Q 17�����& FDQQRW EH FRQQHFWHG WR ERWK D SHUVRQDO FRPSXWHU UXQQLQJ WKH VXS�
SRUW WRRO DQG D 3& DW WKH VDPH WLPH� &RQQHFW WKH SHUVRQDO FRPSXWHU RQO\ ZKHQ
WUDQVPLWWLQJ VFUHHQ GDWD�

5'%
�� 9'&

35,17(5 56����&

6:� 5(6(7 ï&2175$67

6'$ 6'% 5'$

: &RPPXQLFDWLRQ FRQGLWLRQV

&RPPXQLFDWLRQ FRQGLWLRQV DUH VHW ZKHQ D VXSSRUW WRRO LV VWDUWHG�

: 5HFRPPHQGHG FRQQHFWLQJ FDEOH

8VH WKH FDEOH LQGLFDWHG EHORZ�

&9����&1��� �OHQJWK� � P�� PDGH E\ 20521

7RPDNH D FRQQHFWRU FDEOH� UHIHU WR $SSHQGL[ 12 7$* ´&RQQHFWLQJ &DEOH 6SHFLIL�
FDWLRQVµ �SDJH 12 7$*��



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� 6HFWLRQ ���

��� &RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH�
&RQQHFW WKH 17�����& WR DQ 20521 3& E\ XVLQJ WKH 56����& W\SH KRVW OLQN
PHWKRG�

,Q RUGHU WR PDNH D FRQQHFWLRQ WR WKH 3& XVLQJ WKH KRVW OLQN PHWKRG �56����&
W\SH�� WKH ´+RVW &RPP�µ PHPRU\ VZLWFK RI WKH 17�����& PXVW EH VHW WR ´KRVW
OLQNµ� DQG WKH ´3RUW VHOHFWµ PHPRU\ VZLWFK PXVW EH VHW WR ´56����&µ� )RU GHWDLOV
RQ PHPRU\ VZLWFK VHWWLQJV� VHH ´6HOHFWLQJ WKH +RVW &RPPXQLFDWLRQ 0HWKRGµ
�SDJH ��� DQG ´6HOHFWLQJ WKH +RVW /LQN &RPPXQLFDWLRQ 3RUWµ �SDJH ����

����� &RPSDWLEOH 3&V
6RPH PRGHOV DQG VHULHV RI 20521 3&V KDYH WKH KRVW OLQN IXQFWLRQ EXLOW LQ�
&KHFN WKHPRGHO DQG VHULHV RI WKH 3& DJDLQVW WKH W\SH RI KRVW OLQN XQLW EHIRUHPDN�
LQJ WKH FRQQHFWLRQV�

7KH FRPSDWLEOH 3&V DUH OLVWHG LQ WKH WDEOH EHORZ�

3& 6HULHV
8QLWV ZLWK %XLOW�LQ +RVW /LQN )XQFWLRQ &38 8QLWV &RQQHFWDEOH 8VLQJ &RQQHFWDEOH WR3& 6HULHV

+RVW /LQN 8QLW &38 8QLW
&38 8QLWV &RQQHFWDEOH 8VLQJ
([SDQVLRQ &RPPXQLFDWLRQ %RDUG &RQQHFWDEOH WR

&��+�&��+�
&��+�&��+ &PP+

&����/.����9�

&���
&���+
&��� �)�
&����+
&���� �+�

&���+�/.����9� &���+

&���+�/.����9�

&���+6�&38���(
&���+6�&38���(
&���+6�&38���(
&���+6�&38���(

&���+6

&���+�/.����9� &���+(�&38����=�( &���+(�&38����=�(
&���+(�&38����=�( &���+(

& VHULHV &���+�/.����9� &���+*�&38����=�(
&���+*�&38����=�(

&���+*�&38����=�(
&���+*�&38����=�(
&���+*�&38����=�(
&���+*�&38����=�(

&���+*

&���+�/.����9� &���+;�&38����=�(
&���+;�&38����=�(

&���+;�&38����=�(
&���+;�&38����=�(
&���+;�&38����=�(
&���+;�&38����=�(

&���+;

&����/.����9�
&����/.���

&����)�
&�����)�
&�����+�

&30����&'5�P ���
&30����&'5�P ���
&30����&'5�P ���
&30����&'5�P�9� ���
&30�$���&'P�P ���
&30�$���&'P�P ���
&30�$���&'P�P ���
&30�$���&'P�P ���

&30�



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� 6HFWLRQ ���

3& 6HULHV
8QLWV ZLWK %XLOW�LQ +RVW /LQN )XQFWLRQ &38 8QLWV &RQQHFWDEOH 8VLQJ &RQQHFWDEOH WR3& 6HULHV

+RVW /LQN 8QLW &38 8QLW
&38 8QLWV &RQQHFWDEOH 8VLQJ
([SDQVLRQ &RPPXQLFDWLRQ %RDUG &RQQHFWDEOH WR

& VHULHV

&40��&38���(
&40��&38���(9�
&40��&38���(9�
&40��&38���(9�
&40��&38���(9�

&40�

&9����/.��� &9����&38���(9� &9���

&9 VHULHV &9����/.��� &9�����&38���(9� &9����

&9����/.��� &9�����&38���(9� &9����

&90� VHULHV &9����/.���
&90��&38���(9P
&90��&38���(9P
&90��&38���(9P

&90�

&RPSR%XV�6
0DVWHU &RQWURO
8QLW

650��&���9� 650�

��� $Q 56����& DGDSWHU �&30��&,)��� LV UHTXLUHG�



&RUUHFW XVH

��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� 6HFWLRQ ���

����� &RQQHFWLQJ WKH 17�����&
5HIHU WR WKH LOOXVWUDWLRQV EHORZ WR VHOHFW WKH DSSURSULDWH FDEOH IRU WKH XQLW FRQQHF�
WRUV DQG FRQQHFW WKH 17�����& WR WKH 3&�

7R PDNH D FRQQHFWRU FDEOH� UHIHU WR $SSHQGL[ 12 7$* ´0HWKRG IRU 0DNLQJ WKH
&DEOH IRU &RQQHFWLRQ WR WKH 3&µ �SDJH 12 7$*��

: $IWHU FRQQHFWLQJ D FRPPXQLFDWLRQ FDEOH� DOZD\V VHFXUH LW ZLWK WKH VFUHZV�
2WKHUZLVH WKH FDEOH PD\ GLVFRQQHFW� FDXVLQJ RSHUDWLRQ WR IDLO�

: 7KH FDEOH·V WHQVLOH ORDG LV �� 1� 'R QRW VXEMHFW LW WR ORDGV JUHDWHU WKDQ WKLV�
2WKHUZLVH D GLVFRQWLQXLW\ PD\ RFFXU� FDXVLQJ RSHUDWLRQ WR IDLO�

&RQQHFWLQJ WR D 3& ZLWK D ���SLQ &RQQHFWRU

8VH D FRQQHFWRU FDEOH ZLWK D ���SLQ FRQQHFWRU RQ RQH HQG DQG D ��SLQ FRQQHFWRU
RQ WKH RWKHU HQG �17�����& VLGH� WR FRQQHFW WKH 17�����& WR D 3& ZLWK D ���SLQ
FRQQHFWRU�

+RVW ,�) FRQQHFWRU
�56����& ��SLQ W\SH�

6<60$& & VHULHV
3&� &90��&9
VHULHV 3&

+RVW OLQN XQLW�&38 XQLW

��SLQ FRQQHFWRU ���SLQ FRQQHFWRU

56����& FRQQHFWRU FDEOH

17�����&

5'%
�� 9'&

35,1

7(5

56���

�&

6:� 5(�

6(7

ï&21�

75$67

6'$

8VH WKH IROORZLQJ UHFRPPHQGHG FDEOHV �20521��

&RQQHFWRU
6SHFLILFDWLRQ 7\SH &DEOH /HQJWK $SSOLFDEOH

+RVW /LQN 8QLW

�� SLQ WR � SLQ

;:�=����6 �P
&����/.���
&����/.����9�
&��� /.��� 9����SLQ WR ��SLQ

;:�=����6 �P
&����/.����9�
&���+�/.���
&9����/.���

&RQQHFWLQJ WR D 3& ZLWK D ��SLQ &RQQHFWRU

8VH D FRQQHFWRU FDEOH ZLWK D ��SLQ FRQQHFWRU RQ ERWK HQGV WR FRQQHFW WKH
17�����& WR D 3& ZLWK D ��SLQ FRQQHFWRU�

+RVW ,�) FRQQHFWRU
�56����& ��SLQ W\SH�

6<60$& & VHULHV
3&� &90��&9
VHULHV 3&

+RVW OLQN XQLW�&38 XQLW

��SLQ FRQQHFWRU

56����& FRQQHFWRU FDEOH

��SLQ FRQQHFWRU

17�����&

5'%
�� 9'&

35,1

7(5

56���

�&

6:� 5(�

6(7

ï&21�

75$67

6'$

7KH FRQQHFWRU FDEOH ZLULQJ IRU WKH & VHULHV &38 XQLW �&PP+� LV GLIIHUHQW IURP WKDW
IRU WKH RWKHU 3&V� )RU GHWDLOV� UHIHU WR $SSHQGL[ 12 7$* ´0HWKRG IRU 0DNLQJ WKH
&DEOH IRU &RQQHFWLRQ WR WKH 3&µ �SDJH 12 7$*��



&RPPXQLFDWLRQV
SRUW �

&RPPXQLFDWLRQV
SRUW � ,�2 SRUW

VHOHFWRU
VZLWFK

56����&�

56����$

�56����&�
56����$�

�56����&�

��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� 6HFWLRQ ���

&RQQHFWLQJ WKH 17�����& WR D &90��&9 6HULHV +RVW /LQN 8QLW

7ZR W\SHV RI FRQQHFWRUV DUH SURYLGHG WR &9����/.��� KRVW OLQN XQLW� %RWK RI
WKHVH FRQQHFWRU W\SHV FDQ FRQQHFW WR WKH 17�����& ZLWK DQ 56����& FRQQHFWRU
FDEOH� 6HOHFW WKH FRQQHFWRU FDEOH ZKLFK PDWFKHV WKH FRQQHFWRU W\SH�

: 7R FRQQHFW WR FRPPXQLFDWLRQ SRUW �

7KLV LV D ���SLQ 56����& FRQQHFWRU� 8VH D FRQQHFWRU FDEOH ZLWK D ���SLQ FRQ�
QHFWRU RQ RQH HQG DQG D ��SLQ FRQQHFWRU RQ WKH RWKHU HQG �17�����& VLGH��

: 7R FRQQHFW WR FRPPXQLFDWLRQ SRUW �

7KLV LV D ��SLQ 56����&�56����$ FRQQHFWRU� 8VH D FRQQHFWRU FDEOH ZLWK D ��SLQ
FRQQHFWRU RQ ERWK HQGV�

6HW WKH ,�2 SRUW VHOHFWRU VZLWFK WR WKH 56����& VLGH �XSSHU VLGH� WR XVH WKLV SRUW�

&RQQHFWLQJ WKH 17�����& WR D & 6HULHV &40�� 650� 8QLW

&40�� 650� FDQ FRQQHFW WR WKH 17�����& E\ WKH 56����& PHWKRG� 8VH DQ
56����& ��SLQ W\SH FRQQHFWRU FDEOH�

: 7R FRQQHFW WR WKH 56����& SRUW

7KLV LV D ��SLQ 56����&FRQQHFWRU� 8VH D FRQQHFWRU FDEOH ZLWK D ��SLQ FRQQHFWRU
RQ ERWK HQGV�

&RQQHFWLQJ WKH 17�����& WR D & 6HULHV &���+;�+*�+(

:KHQ XVLQJ D & VHULHV &���+;�+*�+(� WKH 17�����& FDQ EH FRQQHFWHG WR WKH
VWDQGDUG SRUW RI WKH &38 XQLW RU SRUWV $�% RI DQ H[SDQVLRQ FRPPXQLFDWLRQ ERDUG�
8VH D FRQQHFWRU FDEOH ZLWK D ��SLQ 56����& FRQQHFWRU�
)RU GHWDLOV RQ WKH VSHFLILFDWLRQV DQG FRQQHFWLQJ PHWKRG IRU WKH FRPPXQLFDWLRQ
ERDUG XVHG IRU FRQQHFWLRQ� UHIHU WR WKH 6<60$&a FRPPXQLFDWLRQ ERDUG23(5$�
7,21 0$18$/ �:����(��P��

&RQQHFWLQJ WKH 17�����& WR D & 6HULHV &30�

&RQQHFW WKH &30� YLD DQ 56����& DGDSWHU �W\SH &30��&,)����
3UHSDUH D FRQQHFWRU FDEOH ZLWK D ��SLQ 56����& FRQQHFWRU�

:KHQ D &RQQHFWRU &DEOH RI � P RU /RQJHU LV 5HTXLUHG

:KHQ D FRQQHFWRU FDEOH RI � P RU ORQJHU LV UHTXLUHG� SOHDVH PDNH WKH FDEOH� +RZ�
HYHU� QRWH WKDW WKH PD[LPXP WUDQVPLVVLRQ GLVWDQFH LV �� P�

7R PDNH D FRQQHFWRU FDEOH� UHIHU WR $SSHQGL[ 12 7$* ´0HWKRG IRU 0DNLQJ WKH
&DEOH IRU &RQQHFWLRQ WR WKH 3&µ �SDJH 12 7$*��



&RUUHFW XVH

��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� 6HFWLRQ ���

����� 3& 6ZLWFK 6HWWLQJV
:KHQ WKH 17�����& DQG 3& DUH FRQQHFWHG WR HDFK RWKHU� VHW WKH FRQGLWLRQV DW WKH
3& KRVW OLQN XQLW RU WKH &38 DV JLYHQ LQ WKH WDEOH EHORZ�

7KH IROORZLQJ LV D JHQHUDO GHVFULSWLRQ RI VZLWFK VHWWLQJV�

5HIHU WR WKH PDQXDO IRU UHVSHFWLYH XQLWV IRU WKH GHWDLOV RI WKH VZLWFK VHWWLQJV�

,WHP 6ZLWFK 6HWWLQJ

,�2 SRUW 56����&

%DXG UDWH 6HW WKH VDPH EDXG UDWH DV WKH 17�����&� ���

7UDQVIHU FRGH $6&,, � GDWD ELWV� � VWRS ELWV

3DULW\ (YHQ

��WR�����WR�1 ��WR�1 ���

,QVWUXFWLRQ OHYHO /HYHO �� �� �

8QLW � ��

� 6HW WKH KRVW OLQN EDXG UDWH DW ���� ESV RU ����� ESV ZLWK WKH PHPRU\ VZLWFK
IRU ´%DXG 5DWHµ� )RU WKH GHWDLOV� UHIHU WR ´6HOHFWLQJ WKH +RVW /LQN &RPPXQLFD�
WLRQ 6SHHGµ �SDJH ����

� 7KH ��WR�1 VHWWLQJ HQDEOHV %&& �%ORFN &KHFN &KDUDFWHU�� ,W LV QRW SRVVLEOH WR
FRQQHFW PRUH WKDQ RQH 17�����& LQ D VLQJOH KRVW OLQN�

:KHQ XVLQJ WKH &90��&9 VHULHV� DOZD\V VHW &38 H[HFXWLRQ SURFHVVLQJ �H[HFX�
WLRQ FRQWURO �� LQ WKH 3& V\VWHP VHWWLQJV WR ´6LPXOWDQHRXV SURFHVVLQJµ�



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� 6HFWLRQ ���

&RQQHFWLQJ WR D +RVW /LQN 8QLW

7ZR W\SHV RI KRVW OLQN XQLWV DUH DYDLODEOH� D UDFN�PRXQWLQJ W\SH DQG D &38�
PRXQWHG W\SH� 7KH VZLWFK VHWWLQJV GLIIHU DFFRUGLQJ WR WKH W\SH RI KRVW OLQN XQLW� 6HW
WKH VZLWFKHV DFFRUGLQJ WR WKH XQLW W\SH�

: &���+ UDFN�PRXQWLQJ W\SH� &���+�/.�����9��

>6HWWLQJ WKH IURQW VZLWFKHV@

6HW HDFK VZLWFK ZLWK D IODW EODGH VFUHZGULYHU VR WKDW WKH YDOXHV RU V\PEROV LQ WKH
VHWWLQJ YDOXH ZLQGRZ DJUHH ZLWK WKH IROORZLQJ�

: 8QLW � �6:�� 6:��
6HW WKHVH VZLWFKHV WR ´�µ�

: ,QVWUXFWLRQ OHYHO� SDULW\� DQG WUDQVIHU FRGH �6:��
6HW WKLV VZLWFK WR ´�µ�

: %DXG UDWH �6:��
6HW WKLV VZLWFK WR ´�µ WR VHOHFW ���� ESV�
6HW WKLV VZLWFK WR ´�µ WR VHOHFW ����� ESV�

� �

>6HWWLQJ WKH UHDU VZLWFKHV@

: ��WR�����WR�1 VHOHFWLRQ �',3 VZLWFK�
6HW �� WR ´21µ�

: &76 VHOHFWLRQ �VHOHFWRU VZLWFK�
6HW WKLV DOZD\V WR ´�9µ �21��

&76
VHOHFWRU
VZLWFK
([WHUQDO

�9 �21�

: &����&����+ UDFN�PRXQWLQJ W\SH� &����/.����9�

>6HWWLQJ WKH IURQW VZLWFKHV@

: 0RGH FRQWURO �NH\ VZLWFK�
6HW WKLV WR ´KRVW OLQNµ�

+RVW
/RFDO



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� 6HFWLRQ ���

>6HWWLQJ WKH UHDU VZLWFKHV@

&76
�9
([WHUQDO

: ,�2 SRUW VHOHFWLRQ �VHOHFWRU VZLWFK�
6HW WKLV WR ´56����&µ�

: 8QLW � �',3 6:��
6HW 6:��� WR 6:��� WR ´2))µ �´�µ��

: 6\QFKURQL]DWLRQ �VHOHFWRU VZLWFK�
6HW WKLV WR ´,QWHUQDOµ�

: %DXG UDWH �',3 6:��� WR 6:����
6HW WKHVH VZLWFKHV WR ´����µ WR VHOHFW ���� ESV�
6HW WKHVH VZLWFKHV WR ´����µ WRVHOHFW �����ESV�

��� 2)) �� 21�

: ��WR�����WR�1 VHOHFWLRQ �',3 6:����
6HW 6:��� WR ´2))µ �´�µ� ���WR�1��

: ,QVWUXFWLRQ OHYHO �',3 6:���� 6:����
6HW WKHVH VZLWFKHV WR ´21µ �´�µ��
�/HYHOV �� �� DQG � DUH HQDEOHG��

: &76 VHOHFWLRQ �VHOHFWRU VZLWFK�
6HW WKLV DOZD\V WR ´�9µ �21��

,�2 SRUW
56����$
56����&

6\QFKURQL]DWLRQ
,QWHUQDO
([WHUQDO

7HUPLQDWRU
2))
21



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� 6HFWLRQ ���

: &����&����+ UDFN�PRXQWLQJ W\SH� &����/.���

>6HWWLQJ WKH UHDU VZLWFKHV@

&76
�9
([WHUQDO

: ,�2 SRUW VHOHFWLRQ �VHOHFWRU VZLWFK�
6HW WKLV WR ´56����&µ�

: 8QLW ��SDULW\� DQG WUDQVIHU FRGH �',36:��� WR6:����
6HW 6:��� WR 6:��� WR ´2))µ �´�µ��

: 6\QFKURQL]DWLRQ �VHOHFWRU VZLWFK�
6HW WKLV WR ´,QWHUQDOµ�

: %DXG UDWH �',3 6:��� WR 6:����
6HW WKHVH VZLWFKHV WR ´����µ WR VHOHFW ���� ESV�
6HW WKHVH VZLWFKHV WR ´����µ WRVHOHFW �����ESV�

��� 2)) �� 21�

: ��WR�����WR�1 VHOHFWLRQ �',3 6:����
6HW 6:��� WR ´2))µ �´�µ� ���WR�1��

: ,QVWUXFWLRQ OHYHO �',3 6:���� 6:����
6HW WKHVH VZLWFKHV WR ´21µ �´�µ��
�/HYHOV �� �� DQG � DUH HQDEOHG��

: &76 VHOHFWLRQ �VHOHFWRU VZLWFK�
6HW WKLV DOZD\V WR ´�9µ �21��

�9 VXSSO\
21
2))

6\QFKURQL]DWLRQ
,QWHUQDO
([WHUQDO

7HUPLQDWRU
2))
21

,�2 SRUW
56����$
56����&



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� 6HFWLRQ ���

: &38�PRXQWHG W\SH� &����/.����9�

>6HWWLQJ WKH UHDU VZLWFKHV@

: 6\QFKURQL]DWLRQ �',3 6:��� WR 6:����
6HW 6:���� 6:���� DQG 6:��� WR ´21µ ���� DQG
6:��� WR ´2))µ ���� �6HW WKHVH WR ´,QWHUQDOµ��

: 8QLW ��SDULW\� DQG WUDQVIHU FRGH �',36:��� WR6:����
6HW 6:��� WR 6:��� WR ´2))µ �´�µ��
 3DULW\ LV IL[HG DW (YHQ 3DULW\� 7UDQVIHU FRGH LV IL[HG
DW $6&,, � GDWD ELWV DQG � VWRS ELWV�

: %DXG UDWH �',3 6:��� WR 6:����
6HW WKHVH VZLWFKHV WR ´����µ WR VHOHFW ���� ESV�
6HW WKHVHVZLWFKHV WR ´����µ WRVHOHFW �����ESV�

��� 2)) �� 21�

: ��WR�����WR�1 VHOHFWLRQ �',3 6:����
6HW 6:��� WR ´2))µ �´�µ� ���WR�1��

: ,QVWUXFWLRQ OHYHO �',3 6:���� 6:����
6HW WKHVH VZLWFKHV WR ´21µ �´�µ��
�/HYHOV �� �� DQG � DUH HQDEOHG��

: &76 VHOHFWLRQ �',3 6:��� DQG 6:����
6HW 6:��� WR ´21µ ��� DQG 6:��� WR ´2))µ ���� �6HW
WKLV DOZD\V WR ´�9µ��



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� 6HFWLRQ ���

: &90��&9 VHULHV EDFNSODWH PRXQWHG W\SH� &9����/.���

>6HWWLQJ WKH IURQW VZLWFKHV@

6HW WKH RSHUDWLQJ FRQGLWLRQV ZLWK WKH &38 %XV 8QLW VHWWLQJ IXQFWLRQV ZKHQ D
&90��&9 VHULHV KRVW OLQN XQLW LV FRQQHFWHG WR WKH 17�����&� 7KH&38%XV8QLW
VHWWLQJ FDQ EH PDGH GLUHFWO\ IURP WKH SHULSKHUDO WRRO �/66 HWF�� RU WKH &38 %XV
8QLW VHWWLQJ LQIRUPDWLRQ FUHDWHG ZLWK D SHULSKHUDO WRRO FDQ EH WUDQVIHUUHG WR WKH
&38�

7KH IROORZLQJ GHVFULEHV WKH VZLWFK VHWWLQJV VR DV WR HQDEOH WKH &38 %XV 8QLW
VHWWLQJ� )RU WKH GHWDLOV RI WKH&38%XV8QLW VHWWLQJ� UHIHU WR WKH ´6<60$&&90,�
&9 6HULHV +RVW /LQN 8VHU·V 0DQXDOµ �:����(��P��

: &RPPXQLFDWLRQV FRQGLWLRQ VHWWLQJ �',3 6:��
6HW 6:� WR ´2))µ�

&RPPXQLFDWLRQV DUH SHUIRUPHG RQ WKH EDVLV RI WKH
&38 %XV 8QLW V\VWHP VHWWLQJV RI WKH 3/&�
7KH GHIDXOWV IRU WKH V\VWHP VHWWLQJ DUH DV IROORZV�
%DXG UDWH� ����ESV
3DULW\� (YHQ
;RQ�;RII FRQWURO� 1RW SHUIRUPHG
&RPPXQLFDWLRQV PHWKRG� )XOO GXSOH[
6WRS ELW� �
'DWD OHQJWK� � ELWV

: 8QLW � �6:� DQG 6:��
:KHQ XVLQJ FRPPXQLFDWLRQV SRUW �� VHW ERWK 6:�
DQG 6:� WR ´�µ�

: 6HWWLQJ RI ,�2 SRUW VHOHFWRU VZLWFK �VHOHFWRU VZLWFK�
6HW WKLV WR ´56����&µ�

: &76 VHOHFWLRQ �',3 6:� DQG 6:��
6HW 6:� RU 6:� WR ´21µ� �1RUPDOO\� WKLV LV VHW WR
´�9 IL[HGµ��
7R XVH FRPPXQLFDWLRQ SRUW �� VHW 6:�� 7R XVH
FRPPXQLFDWLRQ SRUW �� VHW 6:��

&RPPXQLFDWLRQV
SRUW �

&RPPXQLFDWLRQV
SRUW �

,�2 SRUW
VHOHFWRU
VZLWFK

56����&�

56����$

�56����&�
56����$�

�56����&�



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� 6HFWLRQ ���

&RQQHFWLQJ WR D &38

: &�VHULHV &PP+� &90��&9�VHULHV ��(9P�

6HW WKH RSHUDWLQJ FRQGLWLRQV ZLWK WKH 3& 6\VWHP 6HWWLQJ IXQFWLRQV ZKHQ D &
PP +� &90��&9�VHULHV KRVW OLQN XQLW LV FRQQHFWHG WR WKH 17�����&� 7KH 3&
V\VWHP VHWWLQJV FDQ EH PDGH GLUHFWO\ IURP WKH SHULSKHUDO WRRO �/66 HWF�� RU WKH
3& V\VWHP VHWWLQJ LQIRUPDWLRQ FUHDWHG ZLWK D SHULSKHUDO WRRO FDQ EH WUDQVIHUUHG
WR WKH &38�

7KH IROORZLQJ GHVFULEHV WKH VZLWFK VHWWLQJV VR DV WR HQDEOH WKH 3& V\VWHP VHW�
WLQJV� )RU WKH GHWDLOV RI WKH 3& V\VWHP VHWWLQJV� UHIHU WR WKH ´6<60$& &PP+
8VHU·V 0DQXDO �3URJUDPPLQJ�µ �:����(��P� DQG WKH ´6<60$& &9����
&9�����&9���� 8VHU·V 0DQXDO �/DGGHU�µ �:����(��P�

��� &�VHULHV &PP+ � &��+�&��+�&��+�&��+

1R VZLWFK VHWWLQJV DUH UHTXLUHG ZKHQ FRQQHFWLQJ WR D &�VHULHV &PP+ &38�

��� &90��&9�VHULHV � &9����&38���(9�
&9�����&38���(9�
&90��&38���(9P
&90��&38���(9P
&90��&38���(9P

2QO\ WKH &90��&9�VHULHV &38V RI WKH ´�(9�µ RU ODWHU YHUVLRQ FDQ EH FRQ�
QHFWHG WR WKH 17�����&�

:KHQ FRQQHFWLQJ WR D &90��&9�VHULHV &38� VHW WKH VZLWFKHV DV JLYHQ EH�
ORZ�

>6HWWLQJ WKH IURQW VZLWFKHV@

: 6\VWHP VHWWLQJ �',3 6:��
7R HIIHFW WKH H[LVWLQJ ',3 VZLWFK VHWWLQJV� VHW 6:� WR ´21µ�
7R HIIHFW WKH H[LVWLQJ 3& V\VWHP VHWWLQJV� VHW 6:� WR ´2))µ�
1RWH 7KH H[LVWLQJ ',3 VZLWFK VHWWLQJV GLIIHU IURP WKH H[LVWLQJ

3& V\VWHP VHWWLQJV DV IROORZV�
� ',3 VZLWFK VHWWLQJV� ���� ESV� � VWRS ELW� HYHQ SDULW\�
��ELW GDWD OHQJWK

� 3& V\VWHP VHWWLQJV� ���� ESV� � VWRS ELWV� HYHQ SDU�
LW\� ��ELW GDWD OHQJWK

,�2 SRUW
VHOHFWRU
VZLWFK

56����&

: +RVW OLQN FRPPXQLFDWLRQV PHWKRG �VHOHFWRU VZLWFK�
6HW WKLV WR ´56����&µ�

56����$



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� 6HFWLRQ ���

>0DNLQJ WKH 3& V\VWHP VHWWLQJV@

7KH SRVVLEOH VHWWLQJV DQG H[LVWLQJ VHWWLQJV ZKLFK FDQ EH VHW E\ WKH 3& V\VWHP
VHWWLQJ DUH DV JLYHQ EHORZ�

,WHP 3RVVLEOH 6HWWLQJ ([LVWLQJ 6HWWLQJ

%DXG UDWH ������������������������� ESV ���� ESV

6WRS ELW � RU � VWRS ELWV � VWRS ELWV

3DULW\ (YHQ�RGG�QRQ�SDULW\ (YHQ SDULW\

'DWD OHQJWK $6&,, � ELWV $6&,, � ELWV

8QLW � �� WR �� 8QLW ���

: &�VHULHV &���+6� &���+;�+*�+(� &40�� &30�� 650�

6HW WKH RSHUDWLQJ FRQGLWLRQV WR WKH 3& V\VWHP VHWWLQJ DUHD ZKHQ D &���+6 RU
&40� &38 LV FRQQHFWHG WR WKH 17�����&� 7KH 3& V\VWHP VHWWLQJ DUHD �GDWD
PHPRU\� FDQ EH GLUHFWO\ DFFHVVHG IURP WKH SHULSKHUDO WRRO �/66 HWF���

7KH IROORZLQJ GHVFULEHV WKH VZLWFK VHWWLQJV VR DV WR HQDEOH WKH 3& V\VWHP VHW�
WLQJV� )RU WKH GHWDLOV RI WKH RSHUDWLRQ ZLWK WKH 3& V\VWHP VHWWLQJ DUHD� UHIHU WR
WKH ´6<60$& &40� 5HIHUHQFH 0DQXDOµ �:����(��P��

>6ZLWFK VHWWLQJ@ �&���+;�+*�+(� &40��

56���& SRUW FRPPXQLFDWLRQ FRQGLWLRQ VHWWLQJ
6HW 6:� WR ´2))µ WR PDNH WKH VHWWLQJV PDGH LQ
3& V\VWHP VHWWLQJ HIIHFWLYH�

- - - - - -

21 � � � � � �

2))�

21

',3 VZLWFK VHWWLQJ �6:��

>6ZLWFK VHWWLQJ@ �&30��

: 6HW WKH PRGH VHWWLQJ VZLWFK WR
´+267µ �XSSHU SRVLWLRQ��

&30�

&30�

�&,)��

>3& V\VWHP VHWWLQJ DUHD VHWWLQJV@

:ULWH VHWWLQJV WR WKH 3& V\VWHP VHWWLQJ DUHD �GDWD PHPRU\� DFFRUGLQJ WR WKH
&38 XQLW RU 650� SRUW XVHG WR FRQQHFW WR WKH 17�����&�

: :KHQ XVLQJ WKH 56����& SRUW RI D &���+;�+*�+(� &40�� RU 650�

&KDQQHO � :ULWLQJ 9DOXH 6HWWLQJV

'0���� ���� +RVW OLQN PRGH
&RQGLWLRQV VHW E\ WKH FRQWHQWV RI '0�

'0����
���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�

EDXG UDWH� ���� ESV
'0����

���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�
EDXG UDWH� ����� ESV

'0���� ���� 8QLW 1R� �



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����& 7\SH� 6HFWLRQ ���

: :KHQ XVLQJ SRUW $ RI &���+;�+*�+(

&KDQQHO � :ULWLQJ 9DOXH 6HWWLQJV

'0���� ���� +RVW OLQN PRGH
&RQGLWLRQV VHW E\ WKH FRQWHQWV RI '0�

'0����
���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�

EDXG UDWH� ���� ESV
'0����

���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�
EDXG UDWH� ����� ESV

'0���� ���� 8QLW 1R� �

: :KHQ XVLQJ SRUW % RI &���+;�+*�+(

&KDQQHO � :ULWLQJ 9DOXH 6HWWLQJV

'0���� ���� +RVW OLQN PRGH
&RQGLWLRQV VHW E\ WKH FRQWHQWV RI '0�

'0����
���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�

EDXG UDWH� ���� ESV
'0����

���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�
EDXG UDWH� ����� ESV

'0���� ���� 8QLW 1R� �

: :KHQ XVLQJ &30�

&KDQQHO � :ULWLQJ 9DOXH 6HWWLQJV

'0���� ���� +RVW OLQN PRGH
&RQGLWLRQV VHW E\ WKH FRQWHQWV RI '0�

'0����
���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�

EDXG UDWH� ���� ESV
'0����

���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�
EDXG UDWH� ����� ESV

'0���� ���� 8QLW 1R� �



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

��� &RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH�
&RQQHFW WKH 17�����& WR DQ 20521 3& E\ XVLQJ WKH 56����$ W\SH KRVW OLQN
PHWKRG�

,I WKH GLVWDQFH EHWZHHQ WKH 17�����& DQG WKH 3& LV JUHDWHU WKDQ �� P� WKLV PHWK�
RG VKRXOG EH XVHG� 7KHPD[LPXP GLVWDQFH RYHU ZKLFK D FRQQHFWLRQ FDQ EHPDGH
LV ��� P�

:KHQ XVLQJ WKH 56����$ PHWKRG� WKH KRVW FRPSXWHU DQG 3& DUH XVXDOO\ FRQ�
QHFWHG LQ D � WR 1 UDWLR �PRUH WKDQ RQH 3&�� EXW LQ WKH VSHFLDO FDVH RI WKH FRQQHF�
WLRQ EHWZHHQ WKH 17�����& DQG 3&� WKH UDWLR LV � WR ��

,Q RUGHU WR PDNH D FRQQHFWLRQ WR WKH 3& XVLQJ WKH KRVW OLQN PHWKRG �56����$
W\SH�� WKH ´+RVW &RPP�µ PHPRU\ VZLWFK RI WKH 17�����& PXVW EH VHW WR ´KRVW
OLQNµ� DQG WKH ´3RUW VHOHFWµ PHPRU\ VZLWFKPXVW EH VHW WR ´56����$µ� )RU GHWDLOV RQ
PHPRU\ VZLWFK VHWWLQJV� VHH ´6HOHFWLQJ WKH +RVW &RPPXQLFDWLRQ 0HWKRGµ �SDJH
��� DQG ´6HOHFWLQJ WKH +RVW /LQN &RPPXQLFDWLRQ 3RUWµ �SDJH ����



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

����� &RPSDWLEOH 3&V
6RPH PRGHOV DQG VHULHV RI 20521 3&V KDYH WKH KRVW OLQN IXQFWLRQ EXLOW LQ�
&KHFN WKHPRGHO DQG VHULHV RI WKH 3& DJDLQVW WKH W\SH RI KRVW OLQN XQLW EHIRUHPDN�
LQJ WKH FRQQHFWLRQV�

7KH FRPSDWLEOH 3&V DUH OLVWHG LQ WKH WDEOH EHORZ�

3& 6HULHV
8QLWV ZLWK %XLOW�LQ +RVW /LQN )XQFWLRQ

&RQQHFWDEOH WR3& 6HULHV
+RVW /LQN 8QLW &38 8QLW

&RQQHFWDEOH WR

&30����&'5�P ���
&30����&'5�P ���
&30����&'5�P ���
&30����&'5�P�9� ���
&30�$���&'P�P ���
&30�$���&'P�P ���
&30�$���&'P�P ���
&30�$���&'P�P ���

&30�

&����/.����9�

&���
&���+
&��� �)�
&����+
&���� �+�

& VHULHV &���+�/.����9� &���+
&���+6

&����/.����9�
&����/.���

&��� �)�
&���� �)�
&���� �+�

&���+�/.����9� &���+(�&38����=�( ���
&���+(�&38����=�( ��� &���+(

&���+�/.����9�

&���+*�&38����=�( ���
&���+*�&38����=�( ���
&���+*�&38����=�( ���
&���+*�&38����=�( ���

&���+*

&���+�/.����9�

&���+;�&38����=�( ���
&���+;�&38����=�( ���
&���+;�&38����=�( ���
&���+;�&38����=�( ���

&���+;

&9����/.��� &9����&38���(9� &9���

&9 VHULHV ��� &9����/.��� &9�����&38���(9� &9����� �

&9����/.��� &9�����&38���(9� &9����

&90� VHULHV
��� &9����/.���

&90��&38���(9P
&90��&38���(9P
&90��&38���(9P

&90�

��� $ W\SH &30��&,)�� 56����$ DGDSWHU LV UHTXLUHG�

��� $ &���+:�&20�� RU &���+:�&20�� FRPPXQLFDWLRQ ERDUG LV UHTXLUHG�

��� &RQQHFWLRQ WR &90��&9 VHULHV 3&&38 XQLWV ZKLFK DUH QRW VXIIL[HG ´�9Pµ LV
QRW SRVVLEOH� ,Q WKH FDVH RI WKHVH &38 XQLWV� PDNH WKH FRQQHFWLRQ WR WKH
17�����& E\ XVLQJ D KRVW OLQN XQLW�



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

����� 3DUWV 5HTXLUHG IRU &RQQHFWLRQ
7KH 56����$ FDEOH XVHG IRU 56����$ FRPPXQLFDWLRQV LV QRW VXSSOLHG E\ 20�
521� 0DNH WKLV FDEOH LQ DFFRUGDQFH ZLWK WKH HQYLURQPHQW �3& XVHG DQG WUDQV�
PLVVLRQ GLVWDQFH EHWZHHQ WKH 17�����& DQG 3&��

7ZR FRQQHFWRUV� WZR FRQQHFWRU FRYHUV DQG RQH FDEOH DUH UHTXLUHG WR PDNH XS D
FRQQHFWLQJ FDEOH� 2QH FRQQHFWRU DQG RQH FRQQHFWRU FRYHU LV VXSSOLHG ZLWK WKH
3&� +RZHYHU� D FDEOH RI WKH W\SH UHFRPPHQGHG E\ 20521 PXVW EH SUHSDUHG�

)RU GHWDLOV RQ PDNLQJ WKH FDEOH� UHIHU WR ´0DNLQJ WKH &DEOHµ LQ WKH DSSHQGL[ �SDJH
12 7$*�� 7KH WDEOH EHORZ OLVWV WKH FRPSRQHQWV VXSSOLHG ZLWK HDFK XQLW DQG WKH
UHFRPPHQGHG FDEOHV�

1DPH 0RGHO 5HPDUNV

&RQQHFWRU ;0�$����� ��SLQ� PDQQIDFWXUHG E\ 20521
� 'HOLYHUHG ZLWK & VHULHV &40� DQG
&9P��&9 VHULHV &38 XQLW�
' OL G LWK WK I OO L K W OL N LW� 'HOLYHUHG ZLWK WKH IROORZLQJ KRVW OLQN XQLWV�
&���+�/.����9�
&����/.���
&9����/.���

'(��3 ��SLQ� PDQQIDFWXUHG E\ -$(
� 'HOLYHUHG ZLWK WKH IROORZLQJ KRVW OLQN XQLWV�

&���+�/.����9�
&����/.����9�

&RQQHFWRU
FRYHU

;0�6����� ��SLQ� PDQXIDFWXUHG E\ 20521
� 'HOLYHUHG ZLWK & VHULHV &40� DQG
&9P��&9 VHULHV &38 XQLW�
' OL G LWK WK I OO L K W OL N LW� 'HOLYHUHG ZLWK WKH IROORZLQJ KRVW OLQN XQLWV�
&���+�/.����9�
&����/.���
&9����/.���

'(�&,�-� ��SLQ� PDQQIDFWXUHG E\ -$(
� 'HOLYHUHG ZLWK WKH IROORZLQJ KRVW OLQN XQLWV�

&���+�/.����9�
&����/.����9�

&DEOH +�����$
�&2�+&�(69��3l������

)RU 56����$� PDQXIDFWXUHG E\ +LUDNDZD
+HZWHFK &RUS�



&RUUHFW XVH

��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

����� 0HWKRG IRU &RQQHFWLRQ
)RU 56����$ W\SH FRPPXQLFDWLRQ� DQ 56����$ FDEOH LV XVHG DV WKH WUDQVPLVVLRQ
FKDQQHO FRQQHFWLQJ WKH 17�����& DQG 3&�

$V VKRZQ LQ WKH ILJXUH EHORZ� WKH 56����$ FDEOH LV FRQQHFWHG GLUHFWO\ WR WKH
17�����&�

+RVW OLQN XQLW�&38 XQLW

6<60$& & VHULHV 3&�
&90��&9 VHULHV 3&

56����$ WHUPLQDO EORFN ��SLQ FRQQHFWRU

56����$ FRQQHFWRU FDEOH
�PD[� FDEOH OHQJWK� ��� P�

17�����&

5'%
�� 9'&

35,1

7(5

56���

�&

6:� 5(�

6(7

ï&21�

75$67

6'$

: &DUU\ RXW FODVV � JURXQGLQJ DW WKH )* WHUPLQDO RI WKH 3&� )RU GHWDLOV� UHIHU WR WKH
PDQXDO IRU WKH 3&�

: 6ZLWFK RII WKH 17�����& SRZHU VXSSO\ EHIRUH FRQQHFWLQJ RU GLVFRQQHFWLQJ D
FRQQHFWRU�

: $IWHU FRQQHFWLQJ WKH FRQQHFWRU FDEOH� EH VXUH WR VHFXUH WKH FRQQHFWRU ZLWK
VFUHZV�



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

����� &RQQHFWRU 6SHFLILFDWLRQV DQG :LULQJ IRU (DFK 8QLW
7KH FRPELQDWLRQ RI SLQ QXPEHUV WR ZKLFK WKH FRQQHFWLQJ ZLUHV DUH FRQQHFWHG GLI�
IHUV DFFRUGLQJ WR WKH FRQQHFWRU VSHFLILFDWLRQV IRU HDFK XQLW� &KHFN WKH FRQQHFWRU
VSHFLILFDWLRQV RI WKH XQLW WR EH FRQQHFWHG DQG PDNH WKH ZLULQJ FRQQHFWLRQV E\ UH�
IHUULQJ WR WKH UHOHYDQW FRQQHFWLRQ FRPELQDWLRQ DPRQJ WKRVH LQGLFDWHG EHORZ�

)RU GHWDLOV RQ PDNLQJ WKH FDEOH� VHH ´0DNLQJ WKH &DEOHµ �SDJH 12 7$*��

>17�����& 56����$ WHUPLQDO EORFN VSHFLILFDWLRQV@

� &RQQHFWHG WHUPLQDO EORFN � 56����$ WHUPLQDO EORFN �0��� VFUHZV

� (OHFWULFDO FKDUDFWHULVWLFV � &RQIRUP WR (,$ 56����$

� 6LJQDO GLUHFWLRQ � 6LJQDO LQSXW DQG RXWSXW LV UHODWLYH WR WKH

17�����&�

6LJQDO 1DPH $EEUHYLDWLRQ
6LJQDO 'LUHFWLRQ

6LJQDO 1DPH $EEUHYLDWLRQ
,QSXW 2XWSXW

6HQG GDWD $ 6'$ �6'ï� L

6HQG GDWD % 6'% �6'�� L

5HFLYH GDWD $ 5'$ �5'ï� L

5HFLYH GDWD % 5'% �5'�� L

6'$ 6'% 5'$ 5'%



� �

��

��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

: &RQQHFWLQJ DQ 17�����& WR D &�VHULHV KRVW OLQN XQLW

>&�VHULHV KRVW OLQN FRQQHFWRU VSHFLILFDWLRQV@

� $SSOLFDEOH KRVW OLQN XQLWV� &���+�/.����9�
&����/.����9�
&����/.����9�

� (OHFWULFDO FKDUDFWHULVWLFV� &RQIRUP WR (,$ 56����$

� 6LJQDO GLUHFWLRQ� 6LJQDO LQSXW DQG RXWSXW LV UHODWLYH WR WKH KRVW OLQN XQLW�

&RQQHFWRU 6LJQDO 1DPH $EEUHYLDWLRQ
6LJQDO 'LUHFWLRQ&RQQHFWRU

3LQ 1R� 6LJQDO 1DPH $EEUHYLDWLRQ
,QSXW 2XWSXW

� 5HFHLYH GDWD % 5'% L

� 6LJQDO JURXQG 6* ï ï

� 6HQG GDWD % 6'% L

� 5HFHLYH GDWD $ 5'$ L

� )UDPH JURXQG )* ï ï

� 6HQG GDWD $ 6'$ L

>:LULQJ FRQQHFWLRQV@

$EEUHYL�

DWLRQ

6'$

6'%

5'$

5'%

56����$

WHUPLQDO

EORFN

6KLHOGLQJ ZLUH
17�����&

3& �KRVW OLQN XQLW�

56����$

LQWHUIDFH

3LQ

QXPEHU

$EEUHYL�

DWLRQ

�

�

�

�

�

&RQQHFWRU FRYHU

5'%

6*

6'%

5'$

)*

6'$

)*

56����$ FDEOH

�



� �
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&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

: &RQQHFWLQJ DQ 17�����& WR D &�VHULHV KRVW OLQN XQLW �LQVXODWHG W\SH�

>&�VHULHV KRVW OLQN FRQQHFWRU VSHFLILFDWLRQV@

� $SSOLFDEOH KRVW OLQN XQLWV� &����/.��� �LQVXODWHG W\SH�

� (OHFWULFDO FKDUDFWHULVWLFV� &RQIRUP WR (,$ 56����$

� 6LJQDO GLUHFWLRQ� 6LJQDO LQSXW DQG RXWSXW LV UHODWLYH WR WKH KRVW OLQN XQLW�

&RQQHFWRU 6LJQDO 1DPH $EEUHYLDWLRQ
6LJQDO 'LUHFWLRQ&RQQHFWRU

3LQ 1R� 6LJQDO 1DPH $EEUHYLDWLRQ
,QSXW 2XWSXW

&RQQHFWRU
FRYHU )UDPH JURXQG )* ï ï

� 5HFHLYH GDWD % 5'% L

� 6HQG GDWD % 6'% L

� 5HFHLYH GDWD $ 5'$ L

� )UDPH JURXQG )* ï ï

� 6HQG GDWD $ 6'$ L

>:LULQJ FRQQHFWLRQV@

&RQQHFW WKH VKLHOGLQJ ZLUH IRU WKH FDEOH WR SLQ 1R� � RI WKH FRQQHFWRU DW WKH KRVW OLQN XQLW VLGH RQO\�

$EEUHYL�

DWLRQ

6'$

6'%

5'$

5'%

56����$

WHUPLQDO

EORFN

6KLHOGLQJ ZLUH
17�����&

3& �KRVW OLQN XQLW�

56����$

LQWHUIDFH

3LQ

QXPEHU

$EEUHYL�

DWLRQ

�

�

�

�

&RQQHFWRU FRYHU

5'%

6'%

5'$

)*

6'$

)*

56����$ FDEOH

�
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&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

: &RQQHFWLQJ DQ 17�����& WR D &90��&9�VHULHV KRVW OLQN XQLW

>&90��&9�VHULHV KRVW OLQN XQLW FRQQHFWRU VSHFLILFDWLRQV@

� $SSOLFDEOH KRVW OLQN XQLWV� &9����/.��� �FRPPXQLFDWLRQ SRUW ��

� (OHFWULFDO FKDUDFWHULVWLFV� &RQIRUP WR (,$ 56����$

� 6LJQDO GLUHFWLRQ� 6LJQDO LQSXW DQG RXWSXW LV UHODWLYH WR WKH KRVW OLQN XQLW�

&RQQHFWRU 6LJQDO 1DPH $EEUHYLDWLRQ
6LJQDO 'LUHFWLRQ&RQQHFWRU

3LQ 1R� 6LJQDO 1DPH $EEUHYLDWLRQ
,QSXW 2XWSXW

&RQQHFWRU
FRYHU )UDPH JURXQG )* ï ï

� 6HQG GDWD $ 6'$ �6'ï� L

� 6HQG GDWD % 6'% �6'�� L

� 5HFHLYH GDWD $ 5'$ �5'ï� L

� 5HFHLYH GDWD % 5'% �5'�� L

>:LULQJ FRQQHFWLRQV@

$EEUHYL�

DWLRQ

6'$

6'%

5'$

5'%

56����$

WHUPLQDO

EORFN

6KLHOGLQJ ZLUH
17�����&

3& �KRVW OLQN XQLW�

56����$

LQWHUIDFH

3LQ

QXPEHU

$EEUHYL�

DWLRQ

�

�

�

�

�

&RQQHFWRU FRYHU

6'$

6'%

5'$

5'%

)*

56����$ FDEOH

�
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&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

: &RQQHFWLQJ DQ 17�����& WR D &90��&9�VHULHV &38 XQLW

>&90��&9�VHULHV &38 XQLW FRQQHFWRU VSHFLILFDWLRQV@

� $SSOLFDEOH KRVW OLQN XQLWV� &9����&38���(9�
&9�����&38���(9�
&9�����&38���(9�
&90��&38���(9=
&90��&38���(9=
&90��&38���(9=

2QO\ WKH &90��&9�VHULHV &38V RI WKH ´�(9�µ RU ODWHU YHUVLRQ FDQ EH FRQ�
QHFWHG WR WKH 17�����&�

� (OHFWULFDO FKDUDFWHULVWLFV� &RQIRUP WR (,$ 56����$

� 6LJQDO GLUHFWLRQ� 6LJQDO LQSXW DQG RXWSXW LV UHODWLYH WR WKH 3&�

&RQQHFWRU 6LJQDO 1DPH $EEUHYLDWLRQ
6LJQDO 'LUHFWLRQ&RQQHFWRU

3LQ 1R� 6LJQDO 1DPH $EEUHYLDWLRQ
,QSXW 2XWSXW

&RQQHFWRU
FRYHU )UDPH JURXQG )* ï ï

� 6HQG GDWD $ 6'$ �6'ï� L

� 6HQG GDWD % 6'% �6'�� L

� 5HTXHVW WR VHQG 56 L

� &OHDU WR VHQG &6 L

� 5HFHLYH GDWD $ 5'$ �5'ï� L

� 5HFHLYH GDWD % 5'% �5'�� L

>:LULQJ FRQQHFWLRQV@

6KRUW SLQ 1R� � �56� ZLWK SLQ 1R� � �&6� DW WKH &38 XQLW VLGH�

$EEUHYL�

DWLRQ

6'$

6'%

5'$

5'%

56����$

WHUPLQDO

EORFN

6KLHOGLQJ ZLUH
17�����&

3& �KRVW OLQN XQLW�

56����$

LQWHUIDFH

3LQ

QXPEHU

$EEUHYL�

DWLRQ

�

�

�

�

�

&RQQHFWRU FRYHU

6'$

6'%

56

&6

5'$

5'%

)*

56����$ FDEOH

�



&RUUHFW XVH

��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

����� 3& 6ZLWFK 6HWWLQJV
:KHQ WKH 17�����& DQG 3& DUH FRQQHFWHG WR HDFK RWKHU� VHW WKH FRQGLWLRQV DW WKH
3& KRVW OLQN XQLW RU WKH &38 DV JLYHQ LQ WKH WDEOH EHORZ�

7KH IROORZLQJ LV D JHQHUDO GHVFULSWLRQ RI VZLWFK VHWWLQJV�

5HIHU WR WKH PDQXDO IRU UHVSHFWLYH XQLWV IRU WKH GHWDLOV RI WKH VZLWFK VHWWLQJV�

,WHP 6ZLWFK 6HWWLQJ

,�2 SRUW 56����$

%DXG UDWH 6HW WKH VDPH EDXG UDWH DV WKH 17�����&�

7UDQVIHU FRGH $6&,, � GDWD ELWV� � VWRS ELWV

3DULW\ (YHQ

��WR�����WR�1 ��WR�1 ���

,QVWUXFWLRQ OHYHO /HYHO �� �� �

8QLW � ��

� 7KH ��WR�1 VHWWLQJ HQDEOHV %&& �%ORFN &KHFN &KDUDFWHU�� ,W LV QRW SRVVLEOH WR
FRQQHFW PRUH WKDQ RQH 17�����& LQ D VLQJOH KRVW OLQN�

:KHQ XVLQJ WKH &90��&9 VHULHV� DOZD\V VHW &38 H[HFXWLRQ SURFHVVLQJ �H[HFX�
WLRQ FRQWURO �� LQ WKH 3& V\VWHP VHWWLQJV WR ´6LPXOWDQHRXV SURFHVVLQJµ�

&RQQHFWLQJ WR D +RVW /LQN 8QLW

7ZR W\SHV RI KRVW OLQN XQLWV DUH DYDLODEOH� D UDFN�PRXQWLQJ W\SH DQG D &38�
PRXQWHG W\SH� 7KH VZLWFK VHWWLQJV GLIIHU DFFRUGLQJ WR WKH W\SH RI KRVW OLQN XQLW� 6HW
WKH VZLWFKHV DFFRUGLQJ WR WKH XQLW W\SH�

: &���+ UDFN�PRXQWLQJ W\SH� &���+�/.����9�

>6HWWLQJ WKH IURQW VZLWFKHV@

6HW HDFK VZLWFK ZLWK D IODW EODGH VFUHZGULYHU VR WKDW WKH YDOXHV RU V\PEROV LQ WKH
VHWWLQJ YDOXH ZLQGRZ DJUHH ZLWK WKH VZLWFK VHWWLQJV LQGLFDWHG LQ WKH WDEOH DERYH�

: 8QLW � �6:�� 6:��
6HW WKHVH VZLWFKHV WR ´�µ�

: ,QVWUXFWLRQ OHYHO� SDULW\� DQG WUDQVIHU FRGH �6:��
6HW WKLV VZLWFK WR ´�µ�

: %DXG UDWH �6:��
6HW WKLV VZLWFK WR ´�µ WR VHOHFW ���� ESV�
6HW WKLV VZLWFK WR ´�µ WR VHOHFW ����� ESV�

� �



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

&���+�/.����9�

7KLV W\SH KDV DQ 56����$ FRQQHFWRU�

: 7HUPLQDWRU VHWWLQJ �VHOHFWRU VZLWFK�
6HW WKLV VZLWFK WR ´21µ�
1RWH� 6HW WKH OLQN DGDSWHU WR ´21µ DOVR�

: ��WR�����WR�1 SURWRFRO VHOHFWLRQ �VHOHFWRU VZLWFK�
6HW WKLV VZLWFK WR ´��WR�1 �2))�µ

&76
VHOHFWRU
VZLWFK
([WHUQDO
�21�

8QDYDLODEOH
�2))�

�ïWRï�
SURWRFRO
�21�

�ïWRï1
SURWRFRO
�2))�



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

: &����&����+ UDFN�PRXQWLQJ W\SH� &����/.����9�
&����/.���

>6HWWLQJ WKH IURQW VZLWFKHV@

� &����/.����9�

6HW WKH FRQWURO PRGH WR WKH KRVW OLQN PRGH� �SDJH ���

>6HWWLQJ WKH UHDU VZLWFKHV@

� &����/.����9�

: ,�2 SRUW VHOHFWLRQ �VHOHFWRU VZLWFK�
� ,I FRQQHFWLQJ WR DQ 56����& FRQQHFWRU� VHW WKLV WR ´56����&µ�
� ,I FRQQHFWLQJ WR DQ 56����$ FRQQHFWRU� VHW WKLV WR ´56����$µ�

&76
�9
([WHUQDO

: 8QLW � �',3 6:��
6HW 6:��� WR 6:��� WR ´2))µ �´�µ��

: 6\QFKURQL]DWLRQ �VHOHFWRU VZLWFK�
6HW WKLV WR ´,QWHUQDOµ�

: %DXG UDWH �',3 6:��� WR 6:����
6HW WKHVH VZLWFKHV WR ´����µ WR VHOHFW ���� ESV�
6HW WKHVH VZLWFKHV WR ´����µ WRVHOHFW �����ESV�

��� 2)) �� 21�

: ��WR�����WR�1 VHOHFWLRQ �',3 6:����
6HW 6:��� WR ´2))µ �´�µ� ���WR�1��

: ,QVWUXFWLRQ OHYHO �',3 6:���� 6:����
6HW WKHVH VZLWFKHV WR ´21µ �´�µ��
�/HYHOV �� �� DQG � DUH HQDEOHG��

: &76 VHOHFWLRQ �VHOHFWRU VZLWFK�
6HW WKLV DOZD\V WR ´�9µ �21��

,�2 SRUW
56����$
56����&

6\QFKURQL]DWLRQ
,QWHUQDO
([WHUQDO

7HUPLQDWLRQ
UHVLVWDQFH

2))
21

: 7HUPLQDWRU VHWWLQJ �VHOHFWRU VZLWFK�
:KHQ XVLQJ DQ 56����$ FDEOH� VHW WKLV WR ´21µ�
1RWH� 6HW WKH OLQN DGDSWHU WR ´21µ DOVR�



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

>6HWWLQJ WKH UHDU VZLWFKHV@

� &����/.���

&76
�9
([WHUQDO

: ,�2 SRUW VHOHFWLRQ �VHOHFWRU VZLWFK�
� ,I FRQQHFWLQJ WR DQ 56����& FRQQHFWRU� VHW WKLV WR ´56����&µ�
� ,I FRQQHFWLQJ WR DQ 56����$ FRQQHFWRU� VHW WKLV WR ´56����$µ�

: 0DFKLQH 1R�� SDULW\� WUDQVIHU FRGH VHWWLQJV
�',3 6:��� WR 6:����
6HW 6:��� WR 6:��� WR ´2))µ �´�µ��

: 6\QFKURQL]DWLRQ �VHOHFWRU VZLWFK�
6HW WKLV WR ´,QWHUQDOµ�

: %DXG UDWH �',3 6:��� WR 6:����
6HW WKHVH VZLWFKHV WR ´����µ WR VHOHFW ���� ESV�
6HW WKHVH VZLWFKHV WR ´����µ WRVHOHFW �����ESV�

��� 2)) �� 21�

: ��WR�����WR�1 VHOHFWLRQ �',3 6:����
6HW 6:��� WR ´2))µ �´�µ� ���WR�1��

: ,QVWUXFWLRQ OHYHO �',3 6:���� 6:����
6HW WKHVH VZLWFKHV WR ´21µ �´�µ��
�/HYHOV �� �� DQG � DUH HQDEOHG��

�9 VXSSO\
21
2))

6\QFKURQL]DWLRQ
,QWHUQDO
([WHUQDO

7HUPLQDWLRQ
UHVLVWDQFH

2))
21

,�2 SRUW
56����$
56����&

: 7HUPLQDWRU VHWWLQJ �VHOHFWRU VZLWFK�
:KHQ XVLQJ DQ 56����$ FDEOH� VHW WKLV WR ´21µ�
1RWH� 6HW WKH OLQN DGDSWHU WR ´21µ DOVR�

: &76 VHOHFWLRQ �VHOHFWRU VZLWFK�
6HW WKLV DOZD\V WR ´�9µ �21��



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

: &38�PRXQWHG W\SH� &����/.����9�
&����/.����9�

>6HWWLQJ WKH UHDU VZLWFKHV@

: 7HUPLQDWRU VHWWLQJ �&����/.����9� RQO\�
�',3 6:��� WR 6:����
:KHQ XVLQJ DQ 56����$ FDEOH� VHW 6:���� 6:���� DQG 6:��� WR
´21µ ���� DQG VHW 6:���� 6:���� DQG 6:��� WR ´2))µ ����
�6HW WKLV WR ´7HUPLQDWHGµ��
1RWH� 6HW WKH OLQN DGDSWHU WR ´7HUPLQDWHGµ� WRR�

: 8QLW ��SDULW\� DQG WUDQVIHU FRGH �',36:��� WR6:����
6HW 6:��� WR 6:��� WR ´2))µ �´�µ��
 3DULW\ LV IL[HG DW (YHQ 3DULW\� 7UDQVIHU FRGH LV IL[HG
DW $6&,, � GDWD ELWV DQG � VWRS ELWV�

: %DXG UDWH �',3 6:��� WR 6:����
6HW WKHVH VZLWFKHV WR ´����µ WR VHOHFW ���� ESV�
6HW WKHVHVZLWFKHV WR ´����µ WRVHOHFW �����ESV�

��� 2)) �� 21�

: ��WR�����WR�1 VHOHFWLRQ �',3 6:����
6HW 6:��� WR ´2))µ �´�µ� ���WR�1��

: ,QVWUXFWLRQ OHYHO �&����/.����9� RQO\� �',3 6:���� 6:����
6HW WKHVH VZLWFKHV WR ´21µ �´�µ��
�/HYHOV �� �� DQG � DUH HQDEOHG��

: &76 VHOHFWLRQ �&����/.����9� RQO\�
�',3 6:��� DQG 6:����
6HW 6:��� WR ´21µ ��� DQG 6:��� WR ´2))µ ����
�6HW WKLV DOZD\V WR ´�9µ��

: 6\QFKURQL]DWLRQ �&����/.����9� RQO\�
�',3 6:��� WR 6:����
6HW 6:���� 6:��� WR ´21µ ��� DQG 6:����
6:��� WR ´2))µ ����
6HW WKLV WR ´,QWHUQDOµ�



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

: &90��&9 VHULHV UDFN�PRXQWLQJ W\SH� &9����/.���

>6HWWLQJ WKH IURQW VZLWFKHV@

6HW WKH RSHUDWLQJ FRQGLWLRQV ZLWK WKH &38 %XV 8QLW VHWWLQJ IXQFWLRQV ZKHQ DQ
17�����& DQG D &90��&9 VHULHV KRVW OLQN XQLW LV FRQQHFWHG WR WKH 17�����&�
7KH &38 %XV 8QLW VHWWLQJ FDQ EH PDGH GLUHFWO\ IURP WKH SHULSKHUDO WRRO �/66
HWF�� RU WKH &38 %XV 8QLW VHWWLQJ LQIRUPDWLRQ FUHDWHG ZLWK D SHULSKHUDO WRRO FDQ
EH WUDQVIHUUHG WR WKH &38�

7KH IROORZLQJ GHVFULEHV WKH VZLWFK VHWWLQJV VR DV WR HQDEOH WKH &38 %XV 8QLW
VHWWLQJ� )RU WKH GHWDLOV RI WKH&38%XV8QLW VHWWLQJ� UHIHU WR WKH ´6<60$&&90,�
&9 6HULHV +RVW /,QN 8VHU·V 0DQXDOµ �:����(��P��

: &RPPXQLFDWLRQV FRQGLWLRQ VHWWLQJ �',3 6:��
6HW 6:� WR ´2))µ�

&RPPXQLFDWLRQV DUH SHUIRUPHG RQ WKH EDVLV RI WKH
&38 %XV 8QLW V\VWHP VHWWLQJV RI WKH 3/&�
7KH GHIDXOWV IRU WKH V\VWHP VHWWLQJ DUH DV IROORZV�
%DXG UDWH� ����ESV
3DULW\� (YHQ
;RQ�;RII FRQWURO� 1RW SHUIRUPHG
&RPPXQLFDWLRQV PHWKRG� )XOO GXSOH[
6WRS ELW� �
'DWD OHQJWK� � ELWV

: 8QLW � �6:� DQG 6:��
6HW WKHVH VZLWFKHV WR ´�µ�
�ZKHQ XVLQJ FRPPXQLFDWLRQV SRUW ��

: &76 VHOHFWLRQ �',3 6:� DQG 6:��
6HW 6:� RU 6:� WR ´21µ� �6HW WKLV DOZD\V WR ´�9 IL[HGµ��
7R XVH FRPPXQLFDWLRQ SRUW �� VHW 6:�� 7R XVH FRPPX�
QLFDWLRQ SRUW �� VHW 6:��

&RPPXQLFDWLRQV
SRUW �

&RPPXQLFDWLRQV
SRUW �

,�2 SRUW
VHOHFWRU
VZLWFK

56����&�

56����$

�56����&�
56����$�

�56����&�

: 7HUPLQDWRU VHWWLQJ �VHOHFWRU VZLWFK�
:KHQ XVLQJ DQ 56����$ FDEOH� VHW WKLV WR ´21µ�

: 6HWWLQJ RI ,�2 SRUW VHOHFWRU VZLWFK �VHOHFWRU VZLWFK�
6HW WKLV WR ´56����$µ�

7HUPLQDWRU

21�

2))



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

&RQQHFWLQJ WR D &38

6HW WKH FRPPXQLFDWLRQ FRQGLWLRQV ZLWK WKH 3& 6\VWHP 6HWWLQJ IXQFWLRQV ZKHQ D
&90��&9�VHULHV KRVW OLQN XQLW LV FRQQHFWHG WR WKH 17�����&� 7KH 3& V\VWHP VHW�
WLQJV FDQ EH PDGH GLUHFWO\ IURP WKH SHULSKHUDO WRRO �/66 HWF�� RU WKH 3& V\VWHP
VHWWLQJ LQIRUPDWLRQ FUHDWHG ZLWK D SHULSKHUDO WRRO FDQ EH WUDQVIHUUHG WR WKH &38�

7KH IROORZLQJ GHVFULEHV WKH VZLWFK VHWWLQJV VR DV WR HQDEOH WKH 3& V\VWHP VHW�
WLQJV� )RU WKH GHWDLOV RI WKH 3& V\VWHP VHWWLQJV� UHIHU WR WKH ´6<60$&
&��+�&��+�&��+�&��+ 8VHU·V 0DQXDO �3URJUDPPLQJ�µ �:����(��P� DQG WKH
´6<60$&&�VHULHV DQG &90� 3&V 6<60$&6XSSRUW 6RIWZDUH 2SHUDWLRQ0DQX�
DO� &90� 3&Vµ �:����(��P��

&90��&9�VHULHV� &9����&38���(9�
&9�����&38���(9�
&90��&38���(9P
&90��&38���(9P
&90��&38���(9P

2QO\ WKH &90��&9�VHULHV &38V RI WKH ´�(9�µ RU ODWHU YHUVLRQ FDQ EH FRQQHFWHG WR
WKH 17�����&�

>6HWWLQJ WKH IURQW VZLWFKHV@

: +RVW OLQN FRPPXQLFDWLRQV PHWKRG �VHOHFWRU VZLWFK�
� ,I FRQQHFWLQJ WR DQ 56����& FRQQHFWRU� VHW WKLV WR ´56����&µ�
� ,I FRQQHFWLQJ WR DQ 56����$ FRQQHFWRU� VHW WKLV WR ´56����$µ�

: +RVW OLQN GHIDXOW YDOXH VHWWLQJ �',3 6:��
7R HIIHFW WKH H[LVWLQJ ',3 VZLWFK VHWWLQJV� VHW 6:� WR ´21µ�
7R HIIHFW WKH H[LVWLQJ 3& V\VWHP VHWWLQJV� VHW 6:� WR ´2))µ�
1RWH� 7KH H[LVWLQJ ',3 VZLWFK VHWWLQJV GLIIHU IURP WKH H[LVWLQJ

3& V\VWHP VHWWLQJV DV IROORZV�
� ',3 VZLWFK VHWWLQJV� ���� ESV� � VWRS ELW� HYHQ SDULW\�
��ELW GDWD OHQJWK

� 3& V\VWHP VHWWLQJV� ���� ESV� � VWRS ELWV� HYHQ SDU�
LW\� ��ELW GDWD OHQJWK

,�2 SRUW
VHOHFWRU
VZLWFK
56����&

56����$

: 7HUPLQDWRU VHWWLQJ �',3 6:��
:KHQ XVLQJ DQ 56����$ FDEOH� VHW 6:� WR ´21µ�
�6HW WKLV WKLV ´7HUPLQDWHGµ��
1RWH� 6HW WKH OLQN DGDSWHU WR ´21µ DOVR�



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

>0DNLQJ WKH 3& V\VWHP VHWWLQJV@

7KH SRVVLEOH VHWWLQJV DQG H[LVWLQJ VHWWLQJV ZKLFK FDQ EH VHW E\ WKH 3& V\VWHP
VHWWLQJ DUH JLYHQ EHORZ�

,WHP 3RVVLEOH 6HWWLQJ ([LVWLQJ 6HWWLQJ

%DXG UDWH ������������������������� ESV ���� ESV

6WRS ELW � RU � VWRS ELWV � VWRS ELWV

3DULW\ (YHQ�RGG�QRQ�SDULW\ (YHQ SDULW\

'DWD OHQJWK $6&,, � ELWV RU -,6 � ELWV $6&,, � ELWV

8QLW � �� WR �� 8QLW ���

: &�VHULHV &���+;�+*�+(

6HW WKH FRPPXQLFDWLRQ FRQGLWLRQV LQ WKH 3& V\VWHP VHWWLQJ DUHD ZKHQ D
&���+;�+*�+( FRPPXQLFDWLRQ ERDUG LV FRQQHFWHG WR WKH 17���17��&� 7KH
3& V\VWHP VHWWLQJ DUHD �GDWD PHPRU\� FDQ EH GLUHFWO\ DFFHVVHG IURP WKH SH�
ULSKHUDO WRRO �6<60$& VXSSRUW VRIWZDUH� HWF���
7KH IROORZLQJ GHVFULEHV WKH VZLWFK VHWWLQJV WKDW HQDEOH WKH ´3& V\VWHP VHW�
WLQJVµ� )RU GHWDLOV RI WKH RSHUDWLRQ ZLWK WKH 3& V\VWHP VHWWLQJ DUHD� UHIHU WR WKH
´6<60$& &���+;�+*�+( 23(5$7,21 0$18$/µ �:����(��P��

>6ZLWFK VHWWLQJ@

7KHVH DUH WKH VHWWLQJV RI WKH ',3 VZLWFKHV RQ WKH &38 XQLW�

: 56����& SRUW FRPPXQLFDWLRQ FRQGLWLRQ VHWWLQJ
6HW 6:� WR ´2))µ WR PDNH WKH VHWWLQJV PDGH LQ WKH
3& V\VWHP VHWWLQJV HIIHFWLYH�

&RPPXQLFDWLRQ ERDUG ',3 VZLWFK VHWWLQJV
',3 VZLWFK � � � �� ZLUH W\SH�
',3 VZLWFK � � 21 �WHUPLQDWRU 21�

>3& V\VWHP VHWWLQJ DUHD VHWWLQJV@

:ULWH VHWWLQJV WR WKH 3& V\VWHP VHWWLQJ DUHD �GDWDPHPRU\� DFFRUGLQJ WR WKH SRUW
XVHG WR FRQQHFW WR WKH 17���17��&�

: :KHQ SRUW $ LV XVHG

&KDQQHO � :ULWLQJ 9DOXH 6HWWLQJV

'0���� ���� +RVW OLQN PRGH
&RQGLWLRQV VHW E\ WKH FRQWHQWV RI '0�

'0����
���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�

EDXG UDWH� ���� ESV
'0����

���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�
EDXG UDWH� ����� ESV

'0���� ���� 8QLW 1R� �



��

&RQQHFWLRQ WR D 3& E\ WKH +RVW /LQN �56����$ 7\SH� 6HFWLRQ ���

: :KHQ XVLQJ SRUW %

&KDQQHO � :ULWLQJ 9DOXH 6HWWLQJV

'0���� ���� +RVW OLQN PRGH
&RQGLWLRQV VHW E\ WKH FRQWHQWV RI '0�

'0����
���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�

EDXG UDWH� ���� ESV
'0����

���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�
EDXG UDWH� ����� ESV

'0���� ���� 8QLW 1R� �

: & VHULHV &30�

6HW WKH FRPPXQLFDWLRQ FRQGLWLRQV LQ WKH 3& V\VWHP VHWWLQJ DUHD ZKHQ D &30�
LV FRQQHFWHG WR WKH 17���17��&� 7KH 3& V\VWHP VHWWLQJ DUHD �GDWD PHPRU\�
FDQ EH GLUHFWO\ DFFHVVHG IURP WKH SHULSKHUDO WRRO �6<60$& VXSSRUW VRIWZDUH�
HWF���
)RU GHWDLOV RI WKH RSHUDWLRQ ZLWK WKH 3& V\VWHP VHWWLQJ DUHD� UHIHU WR WKH ´6<6�
0$& &30� 23(5$7,21 0$18$/µ �:����(��P��

>6ZLWFK VHWWLQJ@ �&30��

: 6HW WKH WHUPLQDO UHVLVWRU VHOHFWLRQ
VZLWFK WR 21 �XSSHU SRVLWLRQ��

&30�

&30�

�&,)��

>3& V\VWHP VHWWLQJ DUHD VHWWLQJV@

&KDQQHO � :ULWLQJ 9DOXH 6HWWLQJV

'0���� ���� +RVW OLQN PRGH
&RQGLWLRQV VHW E\ WKH FRQWHQWV RI '0�

'0����
���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�

EDXG UDWH� ���� ESV
'0����

���� 'DWD OHQJWK� � ELWV� � VWRS ELWV� HYHQ SDULW\�
EDXG UDWH� ����� ESV

'0���� ���� 8QLW 1R� �



��

&RQQHFWLRQ WR D 3& E\ WKH 17 /LQN 6HFWLRQ ���

��� &RQQHFWLRQ WR D 3& E\ WKH 17 /LQN
&RQQHFW WKH 17�����& WR DQ 20521 3& E\ WKH 17 OLQN PHWKRG�

7R FRQQHFW DQ 17�����& WR D 3& E\ WKH 17 OLQN PHWKRG� WKH ´&RPP�0HWKRGµ
PHPRU\ VZLWFK RI WKH 17�����& PXVW EH VHW WR ´17 OLQNµ� )RU GHWDLOV RQ WKH
´&RPP�0HWKRGµ PHPRU\ VZLWFK VHWWLQJ� UHIHU WR ´6HOHFWLQJ RI WKH +RVW &RPPX�
QLFDWLRQ 0HWKRGµ �SDJH ����

����� &RPSDWLEOH 3&V
6RPH PRGHOV DQG VHULHV RI 20521 3&V KDYH WKH KRVW OLQN IXQFWLRQ EXLOW LQ�
&KHFN WKHPRGHO DQG VHULHV RI WKH 3& DJDLQVW WKH W\SH RI KRVW OLQN XQLW EHIRUHPDN�
LQJ WKH FRQQHFWLRQV�

7KH FRPSDWLEOH 3&V DUH OLVWHG LQ WKH WDEOH EHORZ�

3& 6HULHV &38 8QLW ZLWK %XLOW�LQ
+RVW /LQN )XQFWLRQ

&38 8QLW &RQQHFWDEOH
ZLWK ([SDQVLRQ

&RPPXQLFDWLRQ %RDUG
&RQQHFWDEOH WR

&30����&'5�P
&30����&'5�P
&30����&'5�P
&30����&'5�P�9�
&30�$���&'P�P
&30�$���&'P�P
&30�$���&'P�P
&30�$���&'P�P

&30�

&40��&38���(9�
&40��&38���(9�
&40��&38���(9�
&40��&38���(9�

&40�

& VHULHV
&���+6�&38���(
&���+6�&38���(
&���+6�&38���(
&���+6�&38���(

&���+6

&���+(�&38����=�( &���+(�&38����=�(
&���+(�&38����=�( &���+(

&���+*�&38����=�(
&���+*�&38����=�(

&���+*�&38����=�(
&���+*�&38����=�(
&���+*�&38����=�(
&���+*�&38����=�(

&���+*

&���+;�&38����=�(
&���+;�&38����=�(

&���+;�&38����=�(
&���+;�&38����=�(
&���+;�&38����=�(
&���+;�&38����=�(

&���+;

&9����&38���(9� &9���

&9 VHULHV &9�����&38���(9� &9����

&9�����&38���(9� &9����

&90� VHULHV
&90��&38���(9P
&90��&38���(9P
&90��&38���(9P

&90�

&RPSR%XV�6
0DVWHU &RQWURO
8QLW

650��&���9� 650�



&RUUHFW XVH

��

&RQQHFWLRQ WR D 3& E\ WKH 17 /LQN 6HFWLRQ ���

����� &RQQHFWLQJ WKH 17�����&
5HIHU WR WKH LOOXVWUDWLRQV EHORZ WR VHOHFW WKH DSSURSULDWH FDEOH IRU WKH XQLW FRQQHF�
WRUV DQG FRQQHFW WKH 17�����& WR WKH 3&�

$ KRVW OLQN FRQQHFWRU FDEOH FDQ DOVR EH XVHG� 7R PDNH D FRQQHFWRU FDEOH� UHIHU WR
$SSHQGL[ 12 7$* ´0HWKRG IRU 0DNLQJ WKH &DEOH IRU &RQQHFWLRQ WR WKH 3&µ �SDJH
12 7$*��

: $IWHU FRQQHFWLQJ D FRPPXQLFDWLRQ FDEOH� DOZD\V VHFXUH LW ZLWK WKH VFUHZV�
2WKHUZLVH WKH FDEOH PD\ GLVFRQQHFW� FDXVLQJ RSHUDWLRQ WR IDLO�

: 7KH FDEOH·V WHQVLOH ORDG LV �� 1� 'R QRW VXEMHFW LW WR ORDGV JUHDWHU WKDQ WKLV�
2WKHUZLVH D GLVFRQWLQXLW\ PD\ RFFXU� FDXVLQJ RSHUDWLRQ WR IDLO�

8VH D FRQQHFWRU FDEOH ZLWK D ��SLQ FRQQHFWRU RQ ERWK HQGV WR FRQQHFW WKH
17�����& WR D 3& ZLWK D ��SLQ FRQQHFWRU�

&38 XQLW

6<60$& & VHULHV
3&� &90��&9
VHULHV 3&

+RVW ,�) FRQQHFWRU
�56����& ��SLQ W\SH�

��SLQ FRQQHFWRU

56����& FRQQHFWRU FDEOH

��SLQ FRQQHFWRU

17�����&

5'%
�� 9'&

35,1

7(5

56���

�&

6:� 5(�

6(7

ï&21�

75$67

6'$

7KH IROORZLQJ DUH UHFRPPHQGHG FDEOHV �PDQXIDFWXUHG E\ 20521�

&RQQHFWRU 6SHFLILFDWLRQ 0RGHO &DEOH /HQJWK

� SLQ� � SLQ
;:�=����7 � P

��SLQ� ��SLQ
;:�=����7 � P

:KHQ D &RQQHFWRU &DEOH RI � P RU /RQJHU LV 5HTXLUHG

:KHQ D FRQQHFWRU FDEOH RI � P RU ORQJHU LV UHTXLUHG� SOHDVH PDNH WKH FDEOH� +RZ�
HYHU� QRWH WKDW WKH PD[LPXP WUDQVPLVVLRQ GLVWDQFH LV �� P�

7R PDNH D FRQQHFWRU FDEOH� UHIHU WR $SSHQGL[ 12 7$* ´0HWKRG IRU 0DNLQJ WKH
&DEOH IRU &RQQHFWLRQ WR WKH 3&µ �SDJH 12 7$*��



��

&RQQHFWLRQ WR D 3& E\ WKH 17 /LQN 6HFWLRQ ���

����� 3& 6ZLWFK 6HWWLQJV
:KHQ WKH 17�����& DQG 3& DUH FRQQHFWHG WR HDFK RWKHU� VHW WKH FRQGLWLRQV DW WKH
3& &38 VR DV WR HQDEOH WKH 17 OLQN FRPPXQLFDWLRQV�

7KH IROORZLQJ LV D JHQHUDO GHVFULSWLRQ RI VZLWFK VHWWLQJV�

: &�VHULHV &���+6� &���+;�+*�+(� &40�� &30�� 650�

6HW WKH RSHUDWLQJ FRQGLWLRQV WR WKH 3& V\VWHP VHWWLQJ DUHD ZKHQ D &���+6�
&���+;�+*�+( RU &40�� &30�&38 RU 650� LV FRQQHFWHG WR WKH 17�����&�
7KH 3& V\VWHP VHWWLQJ DUHD �GDWD PHPRU\� FDQ EH GLUHFWO\ DFFHVVHG IURP WKH
SHULSKHUDO WRRO �/66 HWF���

7KH IROORZLQJ GHVFULEHV WKH VZLWFK VHWWLQJV VR DV WR HQDEOH WKH 3& V\VWHP VHW�
WLQJV� )RU WKH GHWDLOV RI WKH RSHUDWLRQ ZLWK WKH 3& V\VWHP VHWWLQJ DUHD� UHIHU WR
WKH ´6<60$& &40� 5HIHUHQFH 0DQXDOµ �:����(��P��

>6ZLWFK VHWWLQJ@ �&���+;�+*�+(� &40��

: 56����& SRUW FRPPXQLFDWLRQ FRQGLWLRQV
6HW 6:� WR ´2))µ WR HIIHFW WKH H[LVWLQJ
VHWWLQJV RI WKH 3& V\VWHP VHWWLQJ DUHD�

- - - - - -

21 � � � � � �

2))�

21

',3 VZLWFK VHWWLQJ �6:��

>3& V\VWHP VHWWLQJ DUHD VHWWLQJV@

:ULWH VHWWLQJV WR WKH 3& V\VWHP VHWWLQJ DUHD �GDWD PHPRU\��

3& &KDQQHO � :ULWLQJ 9DOXH 6HWWLQJV

56����& SRUW RI &���+;�
+*�+(� &40�� 650�

'0���� ���� 17 OLQN LV XVHG�

3RUW $ RI &���+;�+*�+( '0����

3RUW % RI &���+;�+*�+( '0����

&30� '0����



&RUUHFW XVH

��

&RQQHFWLRQ WR D 3& E\ WKH 17 /LQN 6HFWLRQ ���

: &90��&9�VHULHV ��(9P�

:KHQ FRQQHFWLQJ WR D &90��&9�VHULHV ��(9P� &38� VHW WKH VZLWFKHV DV JLYHQ
EHORZ�

,�2 SRUW VHOHFWLRQ �VHOHFWRU VZLWFK�
6HW WKLV WR ´56����&µ�

17 OLQN VHWWLQJ
6HW 6:� WR ´21µ �ULJKW VLGH��

-

-

-

-

-

-

2
1

�

�

�

�

�

�

2))� 21

',3 VZLWFK VHWWLQJ �6:��

:KHQ XVLQJ WKH &90��&9 VHULHV� DOZD\V VHW &38 H[HFXWLRQ SURFHVVLQJ �H[HFX�
WLRQ FRQWURO �� LQ WKH 3& V\VWHP VHWWLQJV WR ´6LPXOWDQHRXV SURFHVVLQJµ�

: 56����&�56���� FRQYHUWHU XQLW �W\SH 17�$/����

:KHQ XVLQJ WKH 17�����& LQ D ��� 56����$ W\SH FRQQHFWLRQ� PDNH WKH IROORZ�
LQJ ',3 VZLWFK VHWWLQJV DW WKH 56����&�56���� FRQYHUWHU XQLW �W\SH 17�$/����
XVHG IRU UHOD\ SXUSRVHV�

� � � � � �

21

56����$ WUDQVPLVVLRQ PRGH VHOHFWLRQ
�',3 VZLWFKHV 6:���� 6:����
6HW 6:��� WR ´2))µ DQG 6:��� WR ´21µ�
�7KLV VHWV 56 FRQWURO WR 56����&��

6HWWLQJ IRU EXLOW�LQ WHUPLQDO UHVLVWRU
�',3 VZLWFK 6:����
6HW 6:��� WR ´21µ�
�7KLV VHWV WKH EXLOW�LQ WHUPLQDO UHVLVWRU��

��ZLUH W\SH���ZLUH W\SH VHOHFWLRQ
�',3 VZLWFKHV 6:���� 6:����
6HW ERWK 6:��� DQG 6:��� WR ´2))µ�
�7KLV VHWV ´��ZLUH W\SHµ��



5HIHUHQFH

��

&RQQHFWLQJ D 3ULQWHU 6HFWLRQ ���

��� &RQQHFWLQJ D 3ULQWHU
+DUGFRSLHV RI VFUHHQV FDQ EH SULQWHG �SULQWLQJ RI VFUHHQ LPDJHV� RQWR D SULQWHU
FRQQHFWHG WR WKH 17�����&�

,Q RUGHU WR PDNH D KDUG FRS\ DW D SULQWHU FRQQHFWHG WR WKH 17�����&� LW LV QHFHV�
VDU\ HLWKHU WR FUHDWH D VFUHHQ SULQW NH\ DV D WRXFK VZLWFK RQ WKH VFUHHQ WR EH
SULQWHG GXULQJ VFUHHQ FUHDWLRQ� RU WR LVVXH D SULQW LQVWUXFWLRQ IURP WKH 3&� )RU GH�
WDLOV� VHH 12 7$* ´7RXFK 6ZLWFKHVµ �SDJH 12 7$*�� DQG 12 7$* ´17�����&
6WDWXV &RQWUROµ �SDJH 12 7$*��

+RZ WR &RQQHFW
&RQQHFW WKH SULQWHU WR WKH 17�����& ZLWK D &HQWURQLFV FDEOH� 7KH OHQJWK RI WKH
FDEOH VKRXOG QRW H[FHHG � PHWHUV�

,I WKH FRQQHFWLRQ FDEOH LV FRQQHFWHG RU GLVFRQQHFWHG ZKLOH WKH SRZHU RI WKH SULQWHU
LV RQ� WKH 17�����&PD\PDOIXQFWLRQ� 0DNH VXUH WR WXUQ RII WKH SRZHU RI WKH SULQW�
HU EHIRUH FRQQHFWLQJ RU GLVFRQQHFWLQJ WKH FRQQHFWLRQ FDEOH�

(3621 (6&�3
&RORU 3ULQWHU ����SLQ��
0RQRFKURPH 3ULQWHU ����SLQ�

�� 9'&

�

35,17(5 56����&

6:� 5(6(7 ï&2175$67

6'$ 6'% 5'$ 5'%

: 5HFRPPHQGHG FRQQHFWLRQ FDEOH

7KH IROORZLQJ FRQQHFWLRQ FDEOH LV UHFRPPHQGHG�

17�&17��� FRQQHFWLRQ FDEOH ���� P� ���SLQ WR ���SLQ�

: 5HFRPPHQGHG SULQWHU

(3621 (6&�3 3ULQWHU ����SLQ�� &RORU RU 0RQRFKURPH

,I XVLQJ RWKHU SULQWHU� VXFK SULQWHU VKRXOG FRQIRUP WR (6&�3 ���-�� �PRQR�
FKURPH�� (6&�3 ���-��& �FRORU�� ZKLFK LV WKH SULQWHU FRQWURO VWDQGDUG RI (SVRQ�

:KHQ XVLQJ D PRQRFKURPH SULQWHU ZLWK DQ 17�����&� VHW ´721(�µ ZLWK WKH
17�����& PHPRU\ VZLWFKHV �VHH SDJH �����



��

&RQQHFWLRQ RI ([SDQGHG ,�2 6HFWLRQ ���

��� &RQQHFWLRQ RI ([SDQGHG ,�2
7R SURYLGH H[SDQGHG ,�2 IRU WKH 17�����&� WKH %�$ XQLW FDQ EH FRQQHFWHG� ,Q
RUGHU WR HQDEOH WKH %�$ XQLW WR EH FRQQHFWHG� WKH RSWLRQDO %�$ LQWHUIDFH XQLW
�17�%�$��� PXVW EH LQVWDOOHG RQ WKH 17�����&�

7KLV VHFWLRQ H[SODLQV KRZ WR XVH WKH %�$ LQWHUIDFH XQLW DQG KRZ WR FRQQHFW WKH
%�$ XQLW�

����� &RQQHFWDEOH %�$ 8QLWV

,�2
&ODVVLILFDWLRQ :LULQJ 7\SH 7UDQVPLVVLRQ 'HOD\

7LPH ,�2 )RUPDW � ï 7HUPLQDO
&RQILJXUDWLRQ 0RGHO

�� LQSXW SRLQWV 6FUHZ WHUPLQDO 6WDQGDUG �7\S� ���� PV� 131 LQSXW ï RQO\ %�$�7�$�

$OWHUQDWH � DQG ï %�$�7�%�

313 LQSXW $OWHUQDWH � DQG ï %�$�7�&�

+LJK VSHHG �7\S� � PV� 131 LQSXW ï RQO\ %�$�7�$�

$OWHUQDWH � DQG ï %�$�7�%�

313 LQSXW $OWHUQDWH � DQG ï %�$�7�&�

0RGXOH 6WDQGDUG �7\S� ���� PV� 77/ LQSXW ï %�$�7�'�

+LJK VSHHG �7\S� � PV� ï %�$�7�'�

�� RXWSXW SRLQWV 6FUHZ WHUPLQDO 6WDQGDUG �7\S� ���� PV� 131 RSHQ FROOHFWRU
��� P$�SRLQW

� RQO\ %�$�5�%��
��� P$�SRLQW

%�$�5�%��

313 RSHQ FROOHFWRU
��� P$�SRLQW

ï RQO\ %�$�5�)��
��� P$�SRLQW

%�$�5�)��

+LJK VSHHG �7\S� � PV� 131 RSHQ FROOHFWRU
��� P$�SRLQW

� RQO\ %�$�5�%��
��� P$�SRLQW

%�$�5�%��

313 RSHQ FROOHFWRU
��� P$�SRLQW

ï RQO\ %�$�5�)��
��� P$�SRLQW

%�$�5�)��

0RGXOH 6WDQGDUG �7\S� ���� PV� 131 RSHQ FROOHFWRU
�� P$�SRLQW

ï %�$�5�$��

+LJK VSHHG �7\S� � PV�
�� P$�SRLQW

ï %�$�5�$��

�� LQSXW SRLQWV 6FUHZ WHUPLQDO 6WDQGDUG �7\S� ���� PV� 131 LQSXW ï FRPPRQ %�$6�7�%�

+LJK VSHHG �7\S� � PV� %�$6�7�%�

�� RXWSXW SRLQWV 6FUHZ WHUPLQDO 6WDQGDUG �7\S� ���� PV� 131 RSHQ FROOHFWRU
��� P$�SRLQW

� FRPPRQ %�$6�5�%��
��� P$�SRLQW

%�$6�5�%��

+LJK VSHHG �7\S� � PV� %�$6�5�%��

%�$6�5�%��

� LQSXW SRLQWV�
� RXWSXW SRLQWV

6FUHZ WHUPLQDO 6WDQGDUG �7\S� ���� PV� ,QSXW� 131 LQSXW
2XWSXW� 131 RSHQ

,QSXW� ï FRPPRQ
2XWSXW� � FRPPRQ

%�$0��%��
� RXWSXW SRLQWV 2XWSXW� 131 RSHQ

FROOHFWRU
2XWSXW� � FRPPRQ %�$0��%��

+LJK VSHHG �7\S� � PV�
FROOHFWRU
��� P$�SRLQW %�$0��%��

%�$0��%��

6WDQGDUG �7\S� ���� PV� ,QSXW� 313 LQSXW
2XWSXW� 313 RSHQ

FROOHFWRU
��� P$�SRLQW

,QSXW� ï FRPPRQ
2XWSXW� � FRPPRQ

%�$0��)��



��

&RQQHFWLRQ RI ([SDQGHG ,�2 6HFWLRQ ���

����� %�$ ,QWHUIDFH 8QLW 6SHFLILFDWLRQV
0RGHO 17�%�$��

1XPEHU RI ,�2 SRLQWV ,QSXW� � SRLQWV��� SRLQWV 2XWSXW� � SRLQWV��� SRLQWV
�WRWDO ,�2  �� SRLQWV�

3URFHVVLQJ RQ HUURU RFFXUUHQFH /2$' 2)) �FOHDU��+2/' �ODWFK�
6HW ZLWK ',3 VZLWFK 6:���

/(' GLVSOD\ /LW LQ JUHHQ� 2SHUDWLQJ
/LW LQ RUDQJH� 7UDQVPLVVLRQ HUURU

7UDQVPLVVLRQ PHWKRG 8QLGLUHFWLRQDO WLPH�VKDULQJ PXOWLSOH[ WUDQVPLVVLRQ

7UDQVPLVVLRQ GLVWDQFH 6WDQGDUG� 0D[� ��� P
���� P ZLWK FRPPRQ SRZHU VXSSO\�

+LJK VSHHG� 0D[� ��� P ���
��� P ZLWK FRPPRQ SRZHU VXSSO\� ���

7UDQVPLVVLRQ FDEOH 9&7) ���� PP� RU JUHDWHU

7UDQVPLVVLRQ GHOD\ WLPH 6WDQGDUG �7\S� ���� PV��+LJK VSHHG �7\S� � PV�
�6HW ZLWK ',3 6:����

/HDVW LQSXW WLPH ��� 6WDQGDUG� �� PV
+LJK VSHHG� ��� PV

3RZHU VXSSO\ YROWDJH ���� WR ���� 9 ��� 9'&p����

,QVXODWLRQ UHVLVWDQFH ��� 0� RU JUHDWHU EHWZHHQ DOO WHUPLQDOV WRJHWKHU
DQG H[WHUQDO UHIHUHQFH ���� 9�

'LHOHFWULF VWUHQJWK ����� 9$&� ����� +]� �PLQ� EHWZHHQ DOO WHUPLQDOV
WRJHWKHU DQG H[WHUQDO UHIHUHQFH

1RLVH UHVLVWDQFH ��� 1RLVH OHYHO� ��� N9� 3XOVH ZLGWK� ��� QV� � ³V

9LEUDWLRQ UHVLVWDQFH �� WR �� +] ZLWK ����� PP VLQJOH DPSOLWXGH IRU D WRWDO RI ��
PLQ� LQ ;�<� DQG = GLUHFWLRQ�

�� WR ��� +] ZLWK ���* ^���P�V�` DFFHOHUDWLRQ LQ ;�<� DQG =
GLUHFWLRQV

6KRFN UHVLVWDQFH ��*� � WLPHV HDFK LQ ;�<� DQG = GLUHFWLRQV

2SHUDWLQJ DPELHQW WHPSHUDWXUH � WR ��E&

2SHUDWLQJ DPELHQW KXPLGLW\ �� WR ���5+ �ZLWK QR FRQGHQVDWLRQ�

6WRUDJH DPELHQW WHPSHUDWXUH ï�� WR ��E&

:HLJKW ��� J PD[�

��� 7KLV LV WKH YDOXH ZKHQ D VKLHOGLQJZLUH LV XVHG� ,I QR VKLHOGLQJ ZLUH LV XVHG�
WKH PD[LPXP WUDQVPLVVLRQ GLVWDQFH ZLOO EH �� P� UHJDUGOHVV RI WKH PHWKRG
XVHG WR VXSSO\ SRZHU�

��� 7KH OHDVW LQSXW WLPH LV WKH OHDVW WLPH UHTXLUHG IRU WKH %�$ LQWHUIDFH XQLW WR
UHDG DQ LQSXW VLJQDO�

��� 7KLV LV LQGXFHG QRLVH GXH WR FRXSOLQJ ZLWK WKH WUDQVPLVVLRQ OLQH� )RU KLJK�
VSHHG WUDQVPLVVLRQ� WKLV LV WKH YDOXHZKHQ WKH VKLHOGLQJZLUH LV QRW JURXQGHG�



&DXWLRQ

5HIHUHQFH

��

&RQQHFWLRQ RI ([SDQGHG ,�2 6HFWLRQ ���

����� %�$ ,QWHUIDFH 8QLW 3DUW 1DPHV DQG 6HWWLQJV
7KH IXQFWLRQ RI HDFK SDUW RI WKH %�$ LQWHUIDFH XQLW LV LQGLFDWHG EHORZ�

7HUPLQDO EORFN �VHH SDJH ���
)RU FRQQHFWLQJ WKH SRZHU VXSSO\ IRU WUDQVPLVVLRQ
DQG WKH %�$ LQWHUIDFH XQLW�

&RQQHFWRU �RQ UHDU IDFH�
7KLV LV WKH FRQQHFWRU IRU FRQQHFWLQJ
WKH XQLW WR WKH 17�����&�

0RXQWLQJ VFUHZV �VHH EHORZ�
7KHVH VHFXUH WKH XQLW WR WKH
17�����&�

,QGLFDWRU /('
:KLOH WKH 17�����& SRZHU LV 21� WKLV /(' JLYHV
WKH IROORZLQJ LQGLFDWLRQV�
/LW LQ JUHHQ� 17�����& LV RSHUDWLQJ
/LW LQ UHG� $ WUDQVPLVVLRQ HUURU KDV RFFXUUHG�

',3 VZLWFK �6:�� �VHH SDJH ���
8VHG WR VHW WKH RSHUDWLQJ FRQGLWLRQV
RI WKH %�$ LQWHUIDFH XQLW�

����� ,QVWDOOLQJ WKH %�$ ,QWHUIDFH 8QLW
%H VXUH WR VZLWFK RII WKH SRZHU VXSSO\ WR ERWK WKH17�����&DQG WKH%�$ LQWHUIDFH
XQLW EHIRUH LQVWDOOLQJ WKH %�$ LQWHUIDFH XQLW� RWKHUZLVH WKH XQLWV PD\ EH GDPDJHG�

:KHQ WKH %�$ LQWHUIDFH XQLW LV LQVWDOOHG� WKH GHSWK RI WKH 17�����& LV LQFUHDVHG
E\ �� PP WR �� PP� %HIRUH LQVWDOOLQJ WKH %�$ XQLW� FKHFN WKDW WKHUH LV VXIILFLHQW
VSDFH LQVLGH WKH RSHUDWLRQ SDQHO WR DFFRPPRGDWH WKLV H[WUD GHSWK�

��� 3HHO RII WKH ODEHO RQ WKH ULJKW VLGH RI WKH UHDU IDFH RI WKH 17�����&� 8QGHU�
QHDWK WKH ODEHO DUH WKH FRQQHFWRU DQG VFUHZ KROHV IRU LQVWDOOLQJ WKH %�$ LQWHU�
IDFH XQLW�

��� $V VKRZQ LQ WKH ILJXUH EHORZ� LQVWDOO WKH 17�����& RQ WKH UHDU IDFH RI WKH
17�����&� DQG VHFXUH LW ZLWK WKH WZR PRXQWLQJ VFUHZV�

0RXQWLQJ VFUHZV



&DXWLRQ

��

&RQQHFWLRQ RI ([SDQGHG ,�2 6HFWLRQ ���

����� %�$ ,QWHUIDFH 8QLW 6HWWLQJV
6HW WKH RSHUDWLQJ FRQGLWLRQV RI WKH %�$ LQWHUIDFH XQLW DV VKRZQ EHORZ�

6:��� 6:��� 6:��� 6:���

)XQFWLRQ 3URFHVVLQJ RQ
WUDQVPLVVLRQ HUURU

7UDQVPLVVLRQ
GHOD\ WLPH

(55 /(' VWDWXV 1RW XVHG

21 /2$' 2)) �FOHDU� +LJK VSHHG
�� PV�

/(' FRPHV 21 ï

2)) +2/' 6WDQGDUG
����� PV�

/(' GRHV QRW
FRPH 21

6HWWLQJ IL[HG
DV 2))

%H VXUH WR VZLWFK RII WKH SRZHU VXSSO\ WR ERWK WKH17�����&DQG WKH%�$ LQWHUIDFH
XQLW EHIRUH FKDQJLQJ ',3 VZLWFK VHWWLQJV�

����� &RQQHFWLQJ WKH %�$ 8QLW WR WKH %�$ ,QWHUIDFH 8QLW
7KH FRQQHFWLRQPHWKRG IRU HDFK%�$ XQLW ,�2 W\SH LV VKRZQ LQ WKH IROORZLQJSDJHV�

8VH WKH FDEOH LQGLFDWHG EHORZ IRU WKH FRQQHFWLRQ�

9&7)���� PP� RU JUHDWHU WUDQVPLVVLRQ FDEOH

: 3RZHU VXSSO\ PHWKRG

$ �� 9'& SRZHU VXSSO\ IRU FRPPXQLFDWLRQ PXVW EH VXSSOLHG WR WKH %�$ LQWHU�
IDFH XQLW DQG WKH %�$ XQLW� 7KH FRQQHFWLRQ PHWKRG GLIIHUV GHSHQGLQJ RQ WKH
PHWKRG XVHG WR VXSSO\ SRZHU WR WKH XQLWV�

: 6HWWLQJ WKH WUDQVPLVVLRQ GHOD\ WLPH

:KHQ WKH VHWWLQJ IRU WUDQVPLVVLRQ GHOD\ WLPH LV ´KLJK VSHHGµ� XVH D VKLHOGLQJ
ZLUH� ,I QR VKLHOGLQJZLUH LV XVHG� WKH PD[LPXP WUDQVPLVVLRQ GLVWDQFHZLOO EH ��
P UHJDUGOHVV RI WKH PHWKRG XVHG WR VXSSO\ SRZHU�

*URXQG WKHVKLHOGLQJWR HDUWK� 'R QRW JURXQG LW WR WKHPLQXV WHUPLQDORI WKHSRZHU
VXSSO\�

- - - -

21

� � � �



��

&RQQHFWLRQ RI ([SDQGHG ,�2 6HFWLRQ ���

&RQQHFWLQJ D %�$ 8QLW ZLWK �� ,QSXW 3RLQWV

� :KHQ VHSDUDWH SRZHU VXSSOLHV DUH SURYLGHG �',3 6:��� VHWWLQJ� ´6WDQGDUGµ�

%�$ LQWHUIDFH XQLW %�$ XQLW ��� LQSXW SRLQWV�

(55 6,*

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

6�,1 6�287

'& SRZHU
VXSSO\

��� 9'&�

ï �
'& SRZHU
VXSSO\

��� 9'&�

ï �

6�,1

ï

7UDQVPLVVLRQ GLVWDQFH� 0D[� ��� P

� :KHQ XVLQJ D FRPPRQ SRZHU VXSSO\ �',3 6:��� VHWWLQJ� ´6WDQGDUGµ�

%�$ LQWHUIDFH XQLW %�$ XQLW ��� LQSXW SRLQWV�

(55 6,*

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

6�,1 6�287

'& SRZHU
VXSSO\

��� 9'&�

ï �

6�,1

ï

7UDQVPLVVLRQ GLVWDQFH� 0D[� ��� P

�

� :KHQ VHSDUDWH SRZHU VXSSOLHV DUH SURYLGHG �',3 6:��� VHWWLQJ� ´+LJK
VSHHGµ�

%�$ LQWHUIDFH XQLW %�$ XQLW ��� LQSXW SRLQWV�

(55 6,*

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

6�,1 6�287

'& SRZHU
VXSSO\

��� 9'&�

ï �
'& SRZHU
VXSSO\

��� 9'&�

ï �

6�,1

ï

7UDQVPLVVLRQ GLVWDQFH� 0D[� ��� P

6KLHOG

*1'

� :KHQ XVLQJ D FRPPRQ SRZHU VXSSO\ �',3 6:��� VHWWLQJ� ´+LJK VSHHGµ�

%�$ LQWHUIDFH XQLW %�$ XQLW ��� LQSXW SRLQWV�

(55 6,*

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

6�,1 6�287

'& SRZHU
VXSSO\

��� 9'&�

ï �

6�,1

ï

7UDQVPLVVLRQ GLVWDQFH� 0D[� �� P

�
ï

6KLHOG

*1'



��

&RQQHFWLRQ RI ([SDQGHG ,�2 6HFWLRQ ���

&RQQHFWLQJ D %�$ 8QLW ZLWK �� 2XWSXW 3RLQWV

� :KHQ VHSDUDWH SRZHU VXSSOLHV DUH SURYLGHG �',3 6:��� VHWWLQJ� ´6WDQGDUGµ�

%�$ LQWHUIDFH XQLW %�$ XQLW ��� RXWSXW SRLQWV�

(55 6,*

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

6�,1 6�287

'& SRZHU
VXSSO\

��� 9'&�

ï �
'& SRZHU
VXSSO\

��� 9'&�

ï �

6�287

ï

7UDQVPLVVLRQ GLVWDQFH� 0D[� ��� P

� :KHQ XVLQJ D FRPPRQ SRZHU VXSSO\ �',3 6:��� VHWWLQJ� ´6WDQGDUGµ�

%�$ LQWHUIDFH XQLW %�$ XQLW ��� RXWSXW SRLQWV�

(55 6,*

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

6�,1 6�287

'& SRZHU
VXSSO\

��� 9'&�

ï �

6�287

ï

7UDQVPLVVLRQ GLVWDQFH� 0D[� ��� P

�

� :KHQ VHSDUDWH SRZHU VXSSOLHV DUH SURYLGHG �',3 6:��� VHWWLQJ� ´+LJK
VSHHGµ�

%�$ LQWHUIDFH XQLW %�$ XQLW ��� RXWSXW SRLQWV�

(55 6,*

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

6�,1 6�287

'& SRZHU
VXSSO\

��� 9'&�

ï �
'& SRZHU
VXSSO\

��� 9'&�

ï �

6�287

ï

7UDQVPLVVLRQ GLVWDQFH� 0D[� ��� P

6KLHOG

*1'

� :KHQ XVLQJ D FRPPRQ SRZHU VXSSO\ �',3 6:��� VHWWLQJ� ´+LJK VSHHGµ�

%�$ LQWHUIDFH XQLW %�$ XQLW ��� RXWSXW SRLQWV�

(55 6,*

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

6�,1 6�287

'& SRZHU
VXSSO\

��� 9'&�

ï �

6�287

ï

7UDQVPLVVLRQ GLVWDQFH� 0D[� �� P

�
ï

6KLHOG

*1'



��

&RQQHFWLRQ RI ([SDQGHG ,�2 6HFWLRQ ���

&RQQHFWLQJ D %�$ 8QLW ZLWK � ,QSXW 3RLQWV DQG � 2XWSXW 3RLQWV

� :KHQ VHSDUDWH SRZHU VXSSOLHV DUH SURYLGHG �',3 6:��� VHWWLQJ� ´6WDQGDUGµ�

%�$ LQWHUIDFH XQLW %�$XQLW �� LQSXW SRLQWV� � RXWSXW SRLQWV�

ï 6,* �

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

6�,1 6�287

'& SRZHU
VXSSO\

��� 9'&�

ï �

'& SRZHU
VXSSO\

��� 9'&�
� ï

6�287

ï

7UDQVPLVVLRQ GLVWDQFH�

,1

287

6,* �
3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

0D[� ��� P

6�,1

� :KHQ XVLQJ D FRPPRQ SRZHU VXSSO\ �',3 6:��� VHWWLQJ� ´6WDQGDUGµ�

%�$ LQWHUIDFH XQLW %�$XQLW �� LQSXW SRLQWV� � RXWSXW SRLQWV�

ï 6,* �

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

6�,1 6�287

'& SRZHU
VXSSO\

��� 9'&�

ï �

6�287

ï

7UDQVPLVVLRQ GLVWDQFH�

,1

287

6,* �
3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

0D[� ��� P

6�,1

�

ï

� :KHQ VHSDUDWH SRZHU VXSSOLHV DUH SURYLGHG �',3 6:��� VHWWLQJ� ´+LJK
VSHHGµ�

%�$ LQWHUIDFH XQLW %�$XQLW �� LQSXW SRLQWV� � RXWSXW SRLQWV�

ï 6,* �

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

6�,1 6�287

'& SRZHU
VXSSO\

��� 9'&�

ï �

'& SRZHU
VXSSO\

��� 9'&�
� ï

6�287

ï

7UDQVPLVVLRQ GLVWDQFH�

,1

287

6,* �
3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

0D[� ��� P

6�,1

*1'

6KLHOG

� :KHQ XVLQJ D FRPPRQ SRZHU VXSSO\ �',3 6:��� VHWWLQJ� ´+LJK VSHHGµ�

%�$ LQWHUIDFH XQLW %�$XQLW �� LQSXW SRLQWV� � RXWSXW SRLQWV�

ï 6,* �

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

6�,1 6�287

'& SRZHU
VXSSO\

��� 9'&�

ï �

6�287

7UDQVPLVVLRQ GLVWDQFH�

,1

287

6,* �
3RZHU
VXSSO\
´ïµ

3RZHU
VXSSO\
´�µ

0D[� �� P

6�,1

�

ï

*1'

6KLHOG



��

&RQQHFWLRQ RI ([SDQGHG ,�2 6HFWLRQ ���



��

6(&7,21 �
6\VWHP 0HQX 2SHUDWLRQ

7KLV VHFWLRQ GHVFULEHV WKH RSHUDWLRQ RI WKH 6\VWHP 0HQX IRFXVLQJ RQ WKH SURFHGXUH WR VWDUW XS WKH 17�����&�

)XQFWLRQV ZKLFK ZLOO EH FRQYHQLHQW WR XVH WKH 17�����& DQG WKRVH ZKLFK DUH XVHIXO IRU WKH V\VWHP PDLQWHQDQFH DUH DOVR
H[SODLQHG KHUH�

��� 2SHUDWLRQ )ORZ E\ WKH 6\VWHP 0HQX ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6WDUWLQJ WKH 17�����& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� &KDQJLQJ WKH 6\VWHP 6HWWLQJV HWF� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 2SHUDWLRQ 0RGHV DQG WKH 6\VWHP 0HQX ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6\VWHP 0HQX DQG WKH 2SHUDWLRQ 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0HQX 7UHH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 2SHUDWLRQV ZLWK WKH 6\VWHP 0HQX ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QLWLDOL]LQJ 0HPRU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QLWLDOL]DWLRQ RI WKH 6FUHHQ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QLWLDOL]DWLRQ RI WKH 0HPRU\ 7DEOHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QLWLDOL]DWLRQ RI WKH 'LVSOD\ +LVWRU\ 'DWD 0HPRU\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6HWWLQJ WKH &RQGLWLRQV RI &RPPXQLFDWLRQV ZLWK WKH 3&
E\ 8VLQJ WKH 0HPRU\ 6ZLWFKHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HOHFWLQJ WKH +RVW &RPPXQLFDWLRQ 0HWKRG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HOHFWLQJ WKH +RVW /LQN &RPPXQLFDWLRQ 6SHHG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HOHFWLQJ WKH +RVW /LQN &RPPXQLFDWLRQ 3RUW ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HOHFWLQJ WKH $XWRPDWLF 5HVHW )XQFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 5HJLVWHULQJ WKH 6FUHHQ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 6WDUWLQJ WKH 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 9DULRXV 6\VWHP 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 6HWWLQJ WKH .H\ 3UHVV 6RXQG ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 8VLQJ WKH %X]]HU ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6FUHHQ 6DYHU )XQFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HVXPH )XQFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6FUHHQ 3ULQWLQJ )XQFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6\VWHP 0DLQWHQDQFH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 8VLQJ WKH 'LVSOD\ +LVWRU\ 5HFRUGLQJ )XQFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,�2 &KHFN ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KHFNLQJ WKH 37 6HWWLQJ 6WDWXV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

2SHUDWLRQ )ORZ E\ WKH 6\VWHP 0HQX 6HFWLRQ ���

��� 2SHUDWLRQ )ORZ E\ WKH 6\VWHP 0HQX
)ROORZ WKH SURFHGXUH EHORZ ZKHQ XVLQJ WKH 17�����& IRU WKH ILUVW WLPH RU ZKHQ
FKDQJLQJ WKH V\VWHP�

6\VWHP 3URJUDP ,QVWDOODWLRQ :KHQ XVLQJ WKH 17�����& IRU WKH ILUVW WLPH� HUDVH WKH V\VWHP SURJUDP ORDGHG RQ
VKLSSLQJ� DQG WUDQVIHU WKH QHZ V\VWHP SURJUDP WR WKH 17�����& E\ XVLQJ WKH 17
VHULHV V\VWHP LQVWDOOHU �17�=6�$7��

&UHDWH WKH 6FUHHQ 'DWD &UHDWH WKH VFUHHQ GDWD WR EH GLVSOD\HG RQ WKH 17�����& E\ XVLQJ D VXSSRUW WRRO�

)RU WKH VFUHHQGDWD FUHDWLRQ� UHIHU WR WKH ´17�VHULHV6XSSRUW 7RRO2SHUDWLRQ0DQX�
DOµ �9����(��P��

6WDUW 8S WKH 17�����& �'LVSOD\ WKH 6\VWHP 0HQX�� �SDJH ���

7XUQ 21 WKH SRZHU WR WKH 17�����&�

:KHQ QR VFUHHQ GDWD KDV EHHQ UHJLVWHUHG� WKH ´6<67(0 0(18µ ZLOO EH GLV�
SOD\HG� ,I WKH 17�����& HQWHUV WKH 581PRGH� SUHVV DSSURSULDWH WRXFK VZLWFKHV
WR GLVSOD\ WKH 6\VWHP 0HQX�

,QLWLDOL]H 0HPRU\ �SDJH ��� 6HOHFW D 6\VWHP 0HQX DQG LQLWLDOL]H WKH 17�����& XQLW PHPRU\�

0HPRU\ 6ZLWFK 6HWWLQJ �SDJH ���

6HOHFW WKH 6\VWHP 0HQX DQG VHW WKH FRQGLWLRQV IRU FRPPXQLFDWLRQV ZLWK WKH 3&
XVLQJ WKH PHPRU\ VZLWFK�

7UDQVIHU WKH 6FUHHQ 'DWD �SDJH ���

&RQQHFW D VXSSRUW WRRO WR WKH17�����&DQG WUDQVIHU WKH VFUHHQ GDWD IURP WKH VXS�
SRUW WRRO WR WKH 17�����&�

)RU WKH FRQQHFWLRQ RI D VXSSRUW WRRO� UHIHU WR 6HFWLRQ ��� ´&RQQHFWLQJ WR WKH 6XS�
SRUW 7RROµ� �SDJH ���

6WDUW WKH 2SHUDWLRQ �SDJH ���

&RQQHFW WR WKH 3& DQG VWDUW WKH RSHUDWLRQ�

6\VWHP 0DLQWHQDQFH �SDJH ����

,I DQ HUURU KDV RFFXUUHG GXULQJ RSHUDWLRQ� FKHFN WKH ,�2V� VHWWLQJV� HWF� UHIHUULQJ WR
WKLV JXLGH�



��

6WDUWLQJ WKH 17�����& 6HFWLRQ ���

��� 6WDUWLQJ WKH 17�����&
:KHQ WKH 17�����& LV VWDUWHG� LW ZLOO HQWHU WKH 581 PRGH LI V\VWHP VHWWLQJV DQG
VFUHHQ GDWD UHJLVWUDWLRQ KDYH EHHQ FRPSOHWHG� ,I QR VFUHHQ GDWD KDV EHHQ UHJLV�
WHUHG RU WKH VFUHHQ GDWD DUH GHVWUR\HG� WKH 6\VWHP 0HQX ZLOO EH GLVSOD\HG�

%HIRUH WXUQLQJ 21 WKH SRZHU� FKHFN WKH IROORZLQJ ',3 VZLWFK VHWWLQJV RQ WKH
17�����&�

: 6:��� ´6ZLWFK WR WKH 6\VWHP 0HQX HQDEOHG�GLVDEOHGµ LV VHW WR 2)) �HQDEOHG��

: 6:��� ´6FUHHQ GDWD IRUFHG LQLWLDOL]H <HV�1Rµ LV VHW WR 1R �LQHIIHFWLYH��

)RU WKH ',3 VZLWFK VHWWLQJV RI WKH XQLW� UHIHU WR WKH ´',3 VZLWFK VHWWLQJVµ �SDJH ����

����� &KDQJLQJ WKH 6\VWHP 6HWWLQJV HWF�
)ROORZ WKH SURFHGXUH EHORZ WR FKDQJH WKH V\VWHP VHWWLQJV RU VFUHHQ GDWD FRQ�
WHQWV�

3URFHGXUH �� 7XUQ 21 WKH SRZHU WR WKH 17�����&�

7KH 17�����& ZLOO HQWHU WKH 581 PRGH DQG WKH VWDUW�XS VFUHHQ ZLOO EH GLV�
SOD\HG� 7KH VWDUW�XS VFUHHQ YDULHV DFFRUGLQJ WR UHJLVWHUHG VFUHHQ GDWD�

�� 3UHVV DSSURSULDWH WRXFK VZLWFKHV WR GLVSOD\ WKH 6\VWHP 0HQX� DQG FKDQJH
V\VWHP VHWWLQJV� )RU WKHPHWKRG IRU FDOOLQJ WKH 6\VWHP0HQX� UHIHU WR WKH ´2S�
HUDWLRQV ZLWK WKH 6\VWHP 0HQXµ �SDJH ����

,I WKH17�����&KDV IDLOHG WR VWDUW XS QRUPDOO\� DQ HUURUPHVVDJH LV GLVSOD\HGRU QR
VFUHHQ LV GLVSOD\HG� PHPRU\ QHHGV WR EH LQLWLDOL]HG�

)RU WKH PHPRU\ LQLWLDOL]LQJ SURFHGXUH� UHIHU WR 6HFWLRQ ��� ´,QLWLDOL]LQJ PHPRU\µ
�SDJH ����



��

2SHUDWLRQ 0RGHV DQG WKH 6\VWHP 0HQX 6HFWLRQ ���

��� 2SHUDWLRQ 0RGHV DQG WKH 6\VWHP 0HQX
7KH17�����&RSHUDWHV LQ HLWKHU ´581µ� ´7UDQVPLWµ� RU ´0DLQWHQDQFHµPRGH� 7KH
RSHUDWLRQ PRGHV FDQ EH VZLWFKHG E\ XVLQJ WKH 6\VWHP 0HQX�

����� 6\VWHP 0HQX DQG WKH 2SHUDWLRQ 0RGHV
6HOHFW DQ RSHUDWLRQPRGH E\ SUHVVLQJ WKH FRUUHVSRQGLQJ WRXFK VZLWFK LQ WKH 6\V�
WHP 0HQX� 7KH RSHUDWLRQ PRGHV ZLWK UHVSHFW WR WKH 6\VWHP 0HQX DUH UHODWHG WR
HDFK RWKHU DV VKRZQ EHORZ�

)RU WKH RSHUDWLRQVZLWK WKH 6\VWHP0HQX� UHIHU WR WKH ´2SHUDWLRQVZLWK WKH6\VWHP
0HQXµ �SDJH ����

581 0RGH

7KH 17�����& UXQV LQ
WKLV VWDWH� &RQWUROV IURP
WKH 3& DUH HQDEOHG DQG
YDULRXV LQGLFDWLRQV DQG
,�2 RSHUDWLRQV DUH PDGH�

7UDQVPLW 0RGH

6FUHHQ GDWD DQG RWKHU
GDWD DUH WUDQVPLWWHG
EHWZHHQ WKH 17�����&
DQG D VXSSRUW WRRO�

:KHQ V\VWHP VHWWLQJV
DQG VFUHHQ GDWD
UHJLVWUDWLRQ KDYH EHHQ
FRPSOHWHG

7R FKDQJH V\VWHP
VHWWLQJV RU VFUHHQ
GDWD FRQWHQWV

3RZHU 21

0DLQWHQDQFH 0RGH

7KH 17�����&
PDLQWHQDQFH RSHUDWLRQV
VXFK DVPHPRU\ LQLWLDOL]H
DQG VHWWLQJ FKHFN DUH
H[HFXWHG�

> 6<67(0 0(18 @

4XLW

7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH



��

2SHUDWLRQ 0RGHV DQG WKH 6\VWHP 0HQX 6HFWLRQ ���

����� 0HQX 7UHH
7KH 6\VWHP0HQX DOORZV WR HIIHFW YDULRXV 17�����& IXQFWLRQV E\ XVLQJ WKH WRXFK
VZLWFKHV� 7KH 17�����&·V IXQFWLRQVZLWK UHVSHFW WR WKH 6\VWHP0HQX DUH UHODWHG
DV VKRZQ EHORZ�

)RU WKH RSHUDWLRQVZLWK WKH 6\VWHP0HQX� UHIHU WR WKH ´2SHUDWLRQVZLWK WKH6\VWHP
0HQXµ �SDJH ����

4XLW

7UDQVPLW 0RGH �SDJH ���

0DLQWHQDQFH 0RGH

6<67(0 0(18

,1,7,$/,=( 0(025< 0(18

0(025< 6:,7&+ 0(18

.H\ 3UHVV 6RXQG �SDJH ���

%X]]HU 6RXQG �SDJH ����

6FUHHQ 6DYHU �SDJH ����

5HVXPH 0HPRU\ 7DEOH �SDJH ����

3ULQWHU �SDJH ����

&RPP� 3RUW �SDJH ���

&RPP� 0HWKRG �SDJH ���

%DXG 5DWH �SDJH ���

$XWRPDWLF 5HVHW �SDJH ���

4XLW

([S� ,�2 8QLW �SDJH ����

7RXFK 6ZLWFK �SDJH ����

&RPPQXFDWLRQ

/&' 'LVSOD\ �SDJH ����

%X]]HU �SDJH ����

/(' �SDJH ����

&DOHQGDU �SDJH ����

%DWWHU\ �SDJH ����

3ULQWHU �SDJH ����

%DFNOLJKW �SDJH ����

4XLW

56���& �SDJH ����

56��� �SDJH ����

0$,17(1$1&( 0(18

4XLW

'LVSOD\ +LVWRU\

,�2 &KHFN

37 6HWWLQJV �SDJH ����

,QLW� 0HPRU\

0HPRU\ 6ZLWFK

,�2 &+(&. 0(18

4XLW

6FUHHQ 0HPRU\ �SDJH ���

0HPRU\ 7DEOH �SDJH ���

+LVWRU\ 'DWH �SDJH ���

&20081,&$7,21
&+(&. 0(18

4XLW

2FFXUUHQFH �SDJH ����

)UHTXHQF\ �SDJH ����

',63/$< +,6725< 0(18



��

2SHUDWLRQ 0RGHV DQG WKH 6\VWHP 0HQX 6HFWLRQ ���

����� 2SHUDWLRQV ZLWK WKH 6\VWHP 0HQX
7KH IROORZLQJJLYHV WKH SURFHGXUH WR FDOO WKH 6\VWHP0HQX� VHOHFW WKHPHQX LWHPV�
DQG RWKHU RSHUDWLRQV ZLWK WKH 6\VWHP 0HQX�

0DNH VXUH WKDW',3 6:��� ´6ZLWFK WR WKH 6\VWHP0HQX HQDEOHG�GLVDEOHGµLV VHW WR
2)) �HQDEOHG�� ,I WKH VHWWLQJ LV 21 �GLVDEOHG�� WKH 6\VWHP 0HQX ZLOO QRW EH GLV�
SOD\HG E\ IROORZLQJ WKH SURFHGXUH JLYHQ EHORZ�

'LVSOD\LQJ WKH 6\VWHP 0HQX

3UHVV DSSURSULDWH WRXFK VZLWFKHV WR GLVSOD\ WKH 6\VWHP 0HQX DV PHQWLRQHG EH�
ORZ� 7KH ´581µ /(' JRHV RII ZKHQ WKH 6\VWHP 0HQX LV GLVSOD\HG�

7KH17�����&GLVSOD\VFUHHQKDV IRXU WRXFK VZLWFKHV WR GLVSOD\ WKH6\VWHP0HQX
LQ WKH IRXU FRUQHUV �DERXW ���PP [ ���PP VL]H�� 3UHVV DQ\ WZR RI WKHVH VZLWFKHV
DW WKH VDPH WLPH WR FDOO WKH 6\VWHP 0HQX VFUHHQ�

>6<67(0 0(18@

4XLW

7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

3UHVV DQ\ WZR RI
WKHVH IRXU FRUQHUV
DW WKH VDPH WLPH�

581 PRGH

32:(5

581

1RWH WKDW WKH WRXFK VZLWFKHV XVHG WR FDOO WKH 6\VWHP 0HQX DUH QRW GLVSOD\HG RQ
WKH VFUHHQ� ,I D WRXFK VZLWFK GLVSOD\HG LQ D FRUQHU LV SUHVVHG ILUVW� WKH WRXFK VZLWFK
ZLOO IXQFWLRQ DQG WKH 6\VWHP 0HQX ZLOO QRW EH GLVSOD\HG� 7R VXFFHVVIXOO\ FDOO WKH
6\VWHP 0HQX� ILUVW SUHVV D FRUQHU ZKHUH QR WRXFK NH\ LV GLVSOD\HG� DQG WKHQ�
SUHVV DQ\ RWKHU FRUQHU UHJDUGOHVV RI WKH SUHVHQFH RI D WRXFK NH\�

,I D VFUHHQ KDV WKH WRXFK VZLWFKHV UHJLVWHUHGDW DOO RI WKH IRXU FRUQHUV� LW LV LPSRVVL�
EOH WR FDOO WKH 6\VWHP 0HQX IURP WKH VFUHHQ�

$ ´V\VWHP NH\µ IXQFWLRQ FDQ EH DVVLJQHG WR D WRXFK VZLWFK� 3UHVVLQJ WKH WRXFK
VZLWFK VR DVVLJQHG RQ WKH VFUHHQ FDQ HDVLO\ GLVSOD\ WKH 6\VWHP 0HQX� )RU WKH
UHODWLRQVKLS EHWZHHQ WKH V\VWHP NH\ DQG WKH WRXFK VZLWFK� UHIHU WR WKH ´6\VWHP
NH\ IXQFWLRQVµ �SDJH 12 7$*��



> 6<67(0 0(18 @

4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

> 0$,17(1$1&( 0(18 @

4XLW
'LVSOD\ +LVWRU\

,�2 &KHFN

0HPRU\ 6ZLWFK

37 6HWWLQJV
,QLW� 0HPRU\

��

2SHUDWLRQ 0RGHV DQG WKH 6\VWHP 0HQX 6HFWLRQ ���

6HOHFWLQJ WKH 0HQX ,WHPV 3UHVV �WRXFK� D PHQX LWHP RQ WKH VFUHHQ WR VHOHFW WKH LWHP�

0HQX LWHPV DOORZ WR PDNH WKH 21�2)) VHOHFWLRQ RU WR FDOO VXEVHTXHQW PHQX RU
VFUHHQ�

([DPSOH �

7R FDOO WKH ´0$,17(1$1&( 0(18µ E\ SUHVVLQJ WKH ´0DLQWHQDQFH0RGHµ RQ WKH
6<67(0 0(18 VFUHHQ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6\VWHP 0HQX ,WHPV 7KH 6<67(0 0(18 LWHPV DQG WKH IXQFWLRQV DUH DV JLYHQ EHORZ�

0HQX ,WHP )XQFWLRQ

4XLW 7KH 6\VWHP 0HQX VFUHHQ LV FOHDUHG DQG WKH 17�����& ZLOO UH�
WXUQ WR WKH 581 PRGH�

7UDQVPLW 0RGH 7KH 7UDQVPLW 0RGH VFUHHQ ZLOO EH GLVSOD\HG WR DOORZ WKH WUDQV�
PLVVLRQ RI WKH VFUHHQ GDWD EHWZHHQ WKH 17�����& DQG WKH VXS�
SRUW WRRO� )RU WKH WUDQVPLVVLRQ RI WKH VFUHHQ GDWD� UHIHU WR 6HF�
WLRQ ��� ´5HJLVWHULQJ WKH 6FUHHQ 'DWDµ �SDJH ����

0DLQWHQDQFH 0RGH 7KH 0DLQWHQDQFH 0RGH PHQX ZLOO EH GLVSOD\HG WR DOORZ WKH
PDLQWHQDQFH RI WKH 17�����& V\VWHP�

6ZLWFKLQJ IURP WKH 6\VWHP 0HQX WR WKH 581 0RGH

7KH17�����&ZLOO H[LW WKH6\VWHP0HQXDQG VZLWFK WR WKH581PRGH LQ WKH FDVHV
PHQWLRQHG EHORZ�

: 6HOHFWLQJ ´4XLWµ LQ WKH 6\VWHP 0HQX�

: 7KH VFUHHQ �WRXFK VZLWFKHV� LV QRW SUHVVHG IRU RYHU �� VHFRQGV�



5HIHUHQFH

> 6<67(0 0(18 @

4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

��

,QLWLDOL]LQJ 0HPRU\ 6HFWLRQ ���

��� ,QLWLDOL]LQJ 0HPRU\
,I WKH 17�����& LV XVHG IRU WKH ILUVW WLPH RU LI WKH VFUHHQ GDWD LV UXLQHG DQG WKH
17�����& FDQQRW EH QRUPDOO\ VWDUWHG� WKH PHPRU\ QHHGV WR EH LQLWLDOL]HG�

7KH PHPRU\ LQLWLDOL]DWLRQ LV UHTXLUHG LQ WKH FDVHV PHQWLRQHG EHORZ�

: :KHQ WKH 17�����& LV XVHG IRU WKH ILUVW WLPH RU ZKHQ DQ HUURU PHVVDJH LQGLFDW�
LQJ WKDW WKH VFUHHQ GDWD LV UXLQHG HWF� ZKHQ WKH 17�����& LV VWDUWHG�

➡ 8VH WKH ´0DLQWHQDQFH 0RGHµ ï ´,QLW� 0HPRU\µ LQ WKH 6\VWHP 0HQX�

: :KHQ WKH17�����&KDVPDGH D EX]]HU VRXQG DQG WKH VFUHHQ KDV GLVDSSHDUHG
GXULQJ WKH VWDUW�XS RU RSHUDWLRQ�

➡ 8VH WKH 17�����& ',3 6:��� ´6FUHHQ GDWD IRUFHG LQLWLDOL]H HIIHFWLYH�LQHI�
IHFWLYHµ�

:KHQ DQ HUURU KDV RFFXUUHG� WKH HUURU PHVVDJHV VXFK DV ´6FUHHQ GDWD FRUUXSWHGµ
ZLOO EH GLVSOD\HG� )RU WKH HUURUPHVVDJHVGLVSOD\HGRQ WKH VFUHHQ� UHIHU WR6HFWLRQ
12 7$* ´5HVSRQGLQJ WR 'LVSOD\HG (UURU 0HVVDJHVµ �SDJH 12 7$*��

,QLWLDOL]LQJ WKH VFUHHQ GDWD PHPRU\ ZLOO HUDVH HQWLUH VFUHHQ GDWD UHJLVWHUHG LQ WKH
17�����&� 0DNH VXUH WKDW WKHUH DUH EDFNXS FRSLHV RI WKH VFUHHQ GDWD RQ IORSS\
GLVNV EHIRUH VWDUWLQJ WKH LQLWLDOL]DWLRQ�

7KH IROORZLQJ PHPRU\ GDWD FDQ EH LQLWLDOL]HG�

: ,PDJH GDWD PHPRU\
: 0HPRU\ WDEOHV
: 'LVSOD\ KLVWRU\

7KH VFUHHQ GDWD LV LQLWLDOL]HG UHJDUGOHVV RI WKH VHWWLQJ IRU WKH UHVXPH IXQFWLRQ �VHH
SDJH �����

����� ,QLWLDOL]DWLRQ RI WKH 6FUHHQ 'DWD
7KH VFUHHQ GDWD FDQ EH LQLWLDOL]HG E\ HLWKHU RI WKH IROORZLQJ WZR PHWKRGV�

� ,QLWLDOL]DWLRQ E\ XVLQJ WKH 6\VWHP 0HQX
� ,QLWLDOL]DWLRQ E\ XVLQJ WKH ',3 VZLWFK �IRUFHG LQLWLDOL]DWLRQ�

,QLWLDOL]DWLRQ E\ 8VLQJ WKH 6<67(0 0(18

,QLWLDOL]H WKH LPDJH GDWD PHPRU\ E\ IROORZLQJ WKH SURFHGXUH JLYHQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�
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,QLWLDOL]H 6FUHHQ 0HPRU\"

1R

��

,QLWLDOL]LQJ 0HPRU\ 6HFWLRQ ���

6HOHFW ´,QLW� 0HPRU\µ�

6HOHFW ´6FUHHQ 0HPRU\µ�

6HOHFW ´<HVµ�

7KH VFUHHQ GDWD PHPRU\ LV LQL�
WLDOL]HG� 'XULQJ WKH LQLWLDOL]DWLRQ�
WKH ´,QLWLDOL]LQJµPHVVDJH ZLOO EH
GLVSOD\HG�

� ,I ´1Rµ LV VHOHFWHG� WKHPHPRU\ LQLWLDOL]DWLRQZLOO EH FDQFHOHGDQG WKH17�����&
UHWXUQV WR WKH ´,1,7,$/,=( 0(025< 0(18µ�

8SRQ FRPSOHWLRQRI WKH VFUHHQGDWDPHPRU\ LQLWLDOL]DWLRQ�WKH17�����& UHWXUQV WR
WKH ´,1,7,$/,=( 0(025< 0(18µ�

$IWHU WKH VFUHHQ GDWD PHPRU\ KDV EHHQ LQLWLDOL]HG� LI DQ DWWHPSW LV PDGH WR VHW WKH
17�����& WR WKH 581 PRGH EHIRUH VFUHHQ GDWD KDV EHHQ WUDQVIHUUHG IURP WKH
VXSSRUW WRRO� WKH HUURU PHVVDJH ´1R GLUHFW LQIRUPDWLRQ LV VHW��µ ZLOO EH GLVSOD\HG�



1RWH

<HV

,QLWLDOL]H 6FUHHQ 0HPRU\"

1R

7XUQ 2)) WKH ',3 VZLWFK
��� DQG SXVK WKH 5HVHW
VZLWFK� WKHQ UHWXUQ WR 581
PRGH�

6FUHHQ 0HPRU\ ,QLWLDOL]HG

5HIHUHQFH

��

,QLWLDOL]LQJ 0HPRU\ 6HFWLRQ ���

,QLWLDOL]DWLRQ E\ 8VLQJ WKH ',3 6ZLWFK �)RUFHG ,QLWLDOL]DWLRQ�

%H VXUH WR WXUQ WKH SRZHU 2)) EHIRUH VHWWLQJ WKH 17�����& ',3 VZLWFK�

6HW WKH ',3 VZLWFK DV IROORZV WR LQLWLDOL]H WKH VFUHHQ GDWD PHPRU\�

2SHUDWLRQ � 6HW ',3 6:��� RQ WKH 17�����& WR 21 DQG WXUQ WKH SRZHU 21�

6HOHFW ´<HVµ� 7KH VFUHHQ GDWD
PHPRU\ LV LQLWLDOL]HG� 'XULQJ WKH
LQLWLDOL]DWLRQ� WKH ´,QLWLDOL]LQJµ
PHVVDJH ZLOO EH GLVSOD\HG�

� ,I ´1Rµ LV VHOHFWHG� WKH PHPRU\ ZLOO QRW EH LQLWLDOL]HG�

� 7XUQ WKH 17�����& SRZHU WR 2))�

� 6HW 17�����& ',3 6:��� WR 2)) DQG WXUQ WKH SRZHU 21�

: 7KH17�����&',3 6:��� LV XVHG WR VHW ´6FUHHQ GDWD IRUFHG LQLWLDOL]HHIIHFWLYH�
LQHIIHFWLYHµ� 6HWWLQJ WKLV WR 21 VHOHFWV ´HIIHFWLYHµ� DQG 2)) ´LQHIIHFWLYHµ�

: 5HJDUGOHVV RI ZKHWKHU LQLWLDOL]DWLRQ LV H[HFXWHG RU QRW� RQ FRPSOHWLRQ RI WKH RS�
HUDWLRQ� VZLWFK ',3 6:��� 2)) ZKLOH WKH SRZHU WR WKH 17�����& LV 2))� WKHQ
VWDUW XS WKH 17�����& DJDLQ�
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0HPRU\ 7DEOH
+LVWRU\ 'DWD

��

,QLWLDOL]LQJ 0HPRU\ 6HFWLRQ ���

����� ,QLWLDOL]DWLRQ RI WKH 0HPRU\ 7DEOHV
,W LV SRVVLEOH WR LQLWLDOL]H WKH QXPHUDO PHPRU\ WDEOHV DQG FKDUDFWHU�VWULQJPHPRU\
WDEOHV LQ WKH 17�����&� :KHQ WKHVH WDEOHV DUH LQLWLDOL]HG� WKH YDOXHV DUH UHWXUQHG
WR WKRVH VHW E\ WKH VXSSRUW WRRO�

:KHQ PHPRU\ WDEOH LQLWLDOL]DWLRQ LV H[HFXWHG LQ WKH PDLQWHQDQFH PRGH� WKH
PHPRU\ WDEOHV DUH LQLWLDOL]HG UHJDUGOHVV RI WKH UHVXPH IXQFWLRQ VHWWLQJ �VHH SDJH
�����

,I ´2))µ LV VHW IRU WKH ´5HVXPH )XQFWLRQµ PHPRU\ VZLWFK� WKH PHPRU\ WDEOHV FDQ
EH LQLWLDOL]HG MXVW E\ VZLWFKLQJ WKH 17�����& SRZHU RII DQG EDFN RQ DJDLQ� RU E\
UHVHWWLQJ LW �VHH SDJH �����

8VLQJ WKH6<67(00(18� LQLWLDOL]HWKHPHPRU\ WDEOHV E\ IROORZLQJ WKH SURFHGXUH
JLYHQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´,QLW� 0HPRU\µ�

6HOHFW ´0HPRU\ 7DEOHµ�
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,QLWLDOL]LQJ 0HPRU\ 6HFWLRQ ���

6HOHFW ´<HVµ�

7KH PHPRU\ WDEOH LV LQLWLDOL]HG�

� ,I ´1Rµ LV VHOHFWHG LQVWHDG RI ´<HVµ� WKH 17�����& UHWXUQV WR WKH ´,1,7,$/,=(
0(025< 0(18µ ZLWKRXW LQLWLDOL]LQJ WKH PHPRU\�

8SRQ FRPSOHWLRQ RI PHPRU\ WDEOH LQLWLDOL]DWLRQ� WKH 17�����& UHWXUQV WR WKH ´,1,�
7,$/,=( 0(025< 0(18µ�

����� ,QLWLDOL]DWLRQ RI WKH 'LVSOD\ +LVWRU\ 'DWD 0HPRU\
7KH GLVSOD\ KLVWRU\ IXQFWLRQ LV D IXQFWLRQ ZKHUHE\ WKH GLVSOD\ RI HDFK VFUHHQ GLV�
SOD\HGGXULQJRSHUDWLRQ LV UHFRUGHG LQ RUGHU RI GLVSOD\RFFXUUHQFHDQGRUGHU RI GLV�
SOD\ IUHTXHQF\� 6LQFH QRPRUH WKDQ ���� UHFRUGV FDQ EH VWRUHG� WKH UHFRUGVPXVW
EH SHULRGLFDOO\ LQLWLDOL]HG �GHOHWHG��

7KH GLVSOD\ KLVWRU\ GDWD PHPRU\ FDQ EH LQLWLDOL]HG E\ D FRPPDQG JLYHQ IURP WKH
3& �SDJH 12 7$*��

8VLQJ WKH 6<67(00(18� LQLWLDOL]H WKH GLVSOD\ KLVWRU\ GDWD PHPRU\ E\ IROORZLQJ
WKH SURFHGXUH JLYHQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´,QLW� 0HPRU\µ�
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,QLWLDOL]LQJ 0HPRU\ 6HFWLRQ ���

6HOHFW ´+LVWRU\ 'DWDµ�

6HOHFW ´<HVµ�

7KH GLVSOD\ KLVWRU\ GDWD
PHPRU\ LV LQLWLDOL]HG�

� ,I ´1Rµ LV VHOHFWHG LQVWHDG RI ´<HVµ� WKH 17�����& UHWXUQV WR WKH ´,1,7,$/,=(
0(025< 0(18µ ZLWKRXW LQLWLDOL]LQJ WKH PHPRU\�

8SRQ FRPSOHWLRQ RI GLVSOD\ KLVWRU\ GDWD LQLWLDOL]DWLRQ� WKH 17�����& UHWXUQV WR WKH
´,1,7,$/,=( 0(025< 0(18µ�
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��

6HWWLQJ WKH&RQGLWLRQVRI&RPPXQLFDWLRQVZLWK WKH3&E\8VLQJ WKH0HPRU\6ZLWFKHV 6HFWLRQ ���

��� 6HWWLQJ WKH &RQGLWLRQV RI &RPPXQLFDWLRQV ZLWK WKH 3&
E\ 8VLQJ WKH 0HPRU\ 6ZLWFKHV

7KH 17�����& FDQ EH FRQQHFWHG WR D 3& E\ WKH KRVW OLQN RU 17 OLQN� 7KH OLQN FDQ
EH VHOHFWHG E\ VHWWLQJ WKHPHPRU\ VZLWFK� $OVR� WKH KRVW OLQN EDXG UDWH� DXWRPDWLF
UHVHW IXQFWLRQ� 56����& FRPPXQLFDWLRQ FRQGLWLRQV� HWF� DUH VHW ZLWK WKH PHPRU\
VZLWFKHV�

7KLV VHFWLRQ GHVFULEHV WKH FRPPXQLFDWLRQV FRQGLWLRQ VHWWLQJV E\ XVLQJ WKH
PHPRU\ VZLWFKHV�

0HPRU\ 6ZLWFKHV 7KH 17�����& KDV WKH PHPRU\ DUHDV XVHG WR VWRUH WKH 3& FRQQHFWLRQ PHWKRG�
FRPPXQLFDWLRQV FRQGLWLRQV� V\VWHP VHWWLQJV� HWF� ZKLFK FDQ EH XVHG DV WKH
VZLWFKHVDQG FDOOHG WKH ´PHPRU\ VZLWFKHVµ� 6LQFH WKHPHPRU\ VZLWFK VHWWLQJVDUH
EDFNHG XS E\ EDWWHU\� WKH\ DUH QRW ORVW ZKHQ WKH SRZHU LV WXUQHG 2))�

,I WKHPHPRU\ VZLWFK GDWD LV QRW EDFNHG XS E\ WKH EXLOW�LQEDWWHU\� LW ZLOO DOO EH LQLWLDO�
L]HG WR WKH YDOXHV VHW ZLWK WKH VXSSRUW WRRO ZKHQ WKH 17�����& LV VZLWFKHG 2))�
,I WKH PHVVDJH ´%DWWHU\ /RZHUHGµ LV GLVSOD\HG ZKLOH WKH 17�����& LV RSHUDWLQJ�
UHSODFH WKH EXLOW�LQ EDWWHU\ LPPHGLDWHO\� )RU GHWDLOV RQ KRZ WR UHSODFH WKH EDWWHU\�
VHH ´5HSODFLQJ WKH %DWWHU\µ �SDJH 12 7$*��

6HWWLQJ )XQFWLRQV DQG WKH 0HPRU\ 6ZLWFK 0HQX

7KH PHPRU\ VZLWFKHV FDQ EH VHW HDVLO\ E\ XVLQJ WKH PHPRU\ VZLWFK PHQX LQ WKH
6\VWHP 0HQX�

7KHPHPRU\ VZLWFKHV FDQ DOVR EH VHW E\ VHOHFWLQJ ´,Q�6FUµ >)�@ RQ WKH ´)LOH 6HOHF�
WLRQµ VFUHHQ RI WKH VXSSRUW WRRO� 7KH VHWWLQJVPDGH XVLQJ WKH VXSSRUW WRRO DUH ZULW�
WHQ WR WKH17�����&RQ VFUHHQGDWD UHJLVWUDWLRQ� )RU GHWDLOV� UHIHU WR WKH17�VHULHV
6XSSRUW 7RRO 2SHUDWLRQ 0DQXDO �9����(��P��

7KH IROORZLQJVHWWLQJVFDQ EHPDGHZLWK WKHPHPRU\ VZLWFKHV� 5HIHU WR WKH VXEVH�
TXHQW SDJHV DQG6HFWLRQ��� ´9DULRXV6\VWHP6HWWLQJVµ �SDJH��� IRU WKH GHWDLOVRI
HDFK VHWWLQJ DQG IXQFWLRQ�

>3UHYLRXV@ >1H[W@
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��

6HWWLQJ WKH&RQGLWLRQVRI&RPPXQLFDWLRQVZLWK WKH3&E\8VLQJ WKH0HPRU\6ZLWFKHV 6HFWLRQ ���

: .H\ 3UHVV 6RXQG ��� 9DULRXV 6\VWHP 6HWWLQJV �SDJH ���

: %X]]HU 6RXQG ��� 9DULRXV 6\VWHP 6HWWLQJV �SDJH ����

: 6FUHHQ 6DYHU ��� 9DULRXV 6\VWHP 6HWWLQJV �SDJH ����

: 5HVXPH 0HPRU\
7DEOH ��� 9DULRXV 6\VWHP 6HWWLQJV �SDJH ����

: 3ULQWHU ��� 9DULRXV 6\VWHP 6HWWLQJV �SDJH ����

: &RPP� 3RUW 6HOHFWLQJ WKH +RVW /LQN &RPPXQLFDWLRQ 3RUW �SDJH ���

: &RPP� 0HWKRG 6HOHFWLQJ WKH +RVW &RPPXQLFDWLRQ 0HWKRG �SDJH ���

: %DXG 5DWH 6HOHFWLQJ WKH+RVW /LQN&RPPXQLFDWLRQ6SHHG �SDJH���

: $XWRPDWLF 5HVHW 6HOHFWLQJ WKH $XWRPDWLF 5HVHW )XQFWLRQ �SDJH ���

´&RPP�0HWKRGµ� ´%DXG5DWHµ DQG ´&RPP� 3RUWµ FDQ RQO\ EH VHW IURP WKHPHPRU\
VZLWFK PHQX FDOOHG IURP WKH V\VWHP PHQX�

,Q DGGLWLRQ� WKH IROORZLQJ VHWWLQJV FDQ RQO\ EH VHW IURP WKH VXSSRUW WRRO�

: 1XPEHU RI QXPHUDO PHPRU\ WDEOHV 1XPHUDO 0HPRU\ 7DEOH
�SDJH ����

: 1XPEHU RI FKDUDFWHU�VWULQJ PHPRU\ WDEOHV &KDUDFWHU�6WULQJ 0HPRU\
7DEOH �SDJH ����

: $ODUP ),)2 'LVSOD\LQJ WKH $ODUP
+LVWRU\ �SDJH 12 7$*�

����� 6HOHFWLQJ WKH +RVW &RPPXQLFDWLRQ 0HWKRG
7KH17�����& FDQ EH FRQQHFWHG WR D 3& E\ WKH KRVW OLQN RU 17 OLQN� (LWKHU OLQN FDQ
EH VHOHFWHG E\ VHWWLQJ WKH ´&RPP� 0HWKRGµ PHPRU\ VZLWFK� 7KH IDFWRU\ VHWWLQJ
KDV EHHQ PDGH WR WKH ´+RVW OLQNµ� 6HOHFW WKH FRPPXQLFDWLRQ PHWKRG WKDW LV VXS�
SRUWHG E\ WKH 3& WR EH FRQQHFWHG�

6HOHFW WKH KRVW FRPPXQLFDWLRQPHWKRG E\ WKH PHQX RSHUDWLRQ IURP WKH 6<67(0
0(18 VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�
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6HWWLQJ WKH&RQGLWLRQVRI&RPPXQLFDWLRQVZLWK WKH3&E\8VLQJ WKH0HPRU\6ZLWFKHV 6HFWLRQ ���

6HOHFW ´0HPRU\ 6ZLWFKµ�

6HOHFW ´1H[Wµ�

(DFK WLPH WKH ´&RPP� 0HWKRGµ
WRXFK VZLWFK LV SUHVVHG� WKH VHW�
WLQJ RSWLRQ FKDQJHV WR WKH QH[W
LWHP LQ WKH VHTXHQFH ´+RVW /LQNµ
RU ´17 /LQNµ�

7R VHW DQG TXLW WKHPHQX� SUHVV WKH ´4XLWµ WRXFK VZLWFK� 7KH VHWWLQJVPDGH ODVWZLOO
EH VHW DQG WKH GLVSOD\ ZLOO UHWXUQ WR WKH ´0$,17(1$1&( 0(18µ�
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6HWWLQJ WKH&RQGLWLRQVRI&RPPXQLFDWLRQVZLWK WKH3&E\8VLQJ WKH0HPRU\6ZLWFKHV 6HFWLRQ ���

����� 6HOHFWLQJ WKH +RVW /LQN &RPPXQLFDWLRQ 6SHHG
:KHQ WKH KRVW OLQN LV XVHG� WKH EDXG UDWH RI WKH FRPPXQLFDWLRQV ZLWK WKH 3& FDQ
EH VHW� 8VH WKH ´%DXG 5DWHµ VZLWFK DQG VHOHFW ���� ESV RU ����� ESV�

,I WKH 17 OLQN KDV EHHQ VHOHFWHG� WKH KRVW OLQN EDXG UDWH VHWWLQJ GRHV QRW KDYH DQ\
HIIHFW�

7KH IDFWRU\ VHWWLQJ KDV EHHQ PDGH DW ����� ESV�

6HOHFW WKH EDXG UDWH RI WKH FRPPXQLFDWLRQZLWK WKH 3&E\ WKHPHQX RSHUDWLRQ IURP
WKH 6<67(0 0(18 VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´0HPRU\ 6ZLWFKµ�

6HOHFW ´1H[Wµ�
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6HWWLQJ WKH&RQGLWLRQVRI&RPPXQLFDWLRQVZLWK WKH3&E\8VLQJ WKH0HPRU\6ZLWFKHV 6HFWLRQ ���

(DFK WLPH WKH ´%DXG 5DWHµ
WRXFK VZLWFK LV SUHVVHG� WKH VHW�
WLQJRSWLRQ ´���� ESVµ DOWHUQDWHV
ZLWK ´����� ESVµ�

7R VHW DQG TXLW WKHPHQX� SUHVV WKH ´4XLWµ WRXFK VZLWFK� 7KH VHWWLQJVPDGH ODVWZLOO
EH VHW DQG WKH GLVSOD\ ZLOO UHWXUQ WR WKH ´0$,17(1$1&( 0(18µ�

����� 6HOHFWLQJ WKH +RVW /LQN &RPPXQLFDWLRQ 3RUW
:KHQ XVLQJ WKH 17�����& ZLWK WKH KRVW OLQN� WKH SRUW IRU FRPPXQLFDWLRQ ZLWK WKH
3& �FRPPXQLFDWLRQ W\SH� FDQ EH VHOHFWHG� 6HOHFW HLWKHU ´56���&µ RU ´56���µ E\
XVLQJ WKH ´&RPP� 3RUWµ PHPRU\ VZLWFK�

7KH IDFWRU\ VHWWLQJ LV ´56���&µ�

:KHQ XVLQJ 17 OLQN DV WKH FRPPXQLFDWLRQ PHWKRG� \RX PXVW VHW ´56���&µ�

6HOHFW WKH FRPPXQLFDWLRQSRUW IRU FRPPXQLFDWLRQZLWK WKH 3& E\ WKHPHQX RSHUD�
WLRQ IURP WKH 6<67(0 0(18 VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ

6HOHFW ´0HPRU\ 6ZLWFKµ�
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6HWWLQJ WKH&RQGLWLRQVRI&RPPXQLFDWLRQVZLWK WKH3&E\8VLQJ WKH0HPRU\6ZLWFKHV 6HFWLRQ ���

6HOHFW ´1H[Wµ�

(DFK WLPH WKH ´&RPP� 3RUWµ
WRXFK VZLWFK LV SUHVVHG� WKH VHW�
WLQJ WR LWV ULJKW FKDQJHVEHWZHHQ
´56���&µ DQG ´56���µ�

7R VHW DQG TXLW WKHPHQX� SUHVV WKH ´4XLWµ WRXFK VZLWFK� 7KH VHWWLQJVPDGH ODVWZLOO
EH VHW DQG WKH GLVSOD\ ZLOO UHWXUQ WR WKH ´0$,17(1$1&( 0(18µ�

����� 6HOHFWLQJ WKH $XWRPDWLF 5HVHW )XQFWLRQ
7KH ´$XWRPDWLF 5HVHWµ PHPRU\ VZLWFK LV XVHG WR VHW ZKHWKHU RU QRW WKH FRPPX�
QLFDWLRQ LV DXWRPDWLFDOO\ UHVHW DIWHU WKH RFFXUUHQFH RI D FRPPXQLFDWLRQ HUURU�

7KH IDFWRU\ VHWWLQJ KDV EHHQ PDGH DW ´([LVWµ�

6HOHFW WKH EDXG UDWH RI WKH FRPPXQLFDWLRQZLWK WKH 3&E\ WKHPHQX RSHUDWLRQ IURP
WKH 6<67(0 0(18 VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�
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6HWWLQJ WKH&RQGLWLRQVRI&RPPXQLFDWLRQVZLWK WKH3&E\8VLQJ WKH0HPRU\6ZLWFKHV 6HFWLRQ ���

6HOHFW ´0HPRU\ 6ZLWFKµ�

6HOHFW ´1H[Wµ�

(DFK WLPH WKH ´$XWRPDWLF 5H�
VHWµ WRXFK VZLWFK LV SUHVVHG� WKH
VHWWLQJ RSWLRQ ´([LVWµ DOWHUQDWHV
ZLWK ´1RQHµ�

7R VHW DQG TXLW WKHPHQX� SUHVV WKH ´4XLWµ WRXFK VZLWFK� 7KH VHWWLQJVPDGH ODVWZLOO
EH VHW DQG WKH GLVSOD\ ZLOO UHWXUQ WR WKH ´0$,17(1$1&( 0(18µ�

: ´1RQHµ� ,I D FRPPXQLFDWLRQ HUURU KDV RFFXUUHG� FRUUHVSRQGLQJ HUURU PHV�
VDJH LV GLVSOD\HG DQG WKH RSHUDWLRQ VWRSV�

: ´([LVWµ� ,I D FRPPXQLFDWLRQ HUURU KDV RFFXUUHG� FRUUHVSRQGLQJ HUURU PHV�
VDJH ZLOO QRW EH GLVSOD\HG DQG WKH RSHUDWLRQ ZLOO EH DXWRPDWLFDOO\
UHVHW� +RZHYHU� WKH PHVVDJH ´&RQQHFWLQJ 7R +RVWµ PD\ EH GLV�
SOD\HG�



��

5HJLVWHULQJ WKH 6FUHHQ 'DWD 6HFWLRQ ���

��� 5HJLVWHULQJ WKH 6FUHHQ 'DWD
7KH VFUHHQ GDWD LV FUHDWHG E\ XVLQJ WKH VXSSRUW WRRO DQG UHJLVWHUHG WR WKH
17�����& VFUHHQ GDWD PHPRU\� 7KLV VHFWLRQ GHVFULEHV WKH SURFHGXUH WR UHJLVWHU
WKH VFUHHQ GDWD WR WKH 17�����&� )RU WKH VFUHHQ GDWD FUHDWLRQ DQG WKH VXSSRUW
WRRO RSHUDWLRQ� UHIHU WR WKH17�VHULHV6XSSRUW 7RRO2SHUDWLRQ0DQXDO �9����(�����

7UDQVPLVVLRQ ï 7UDQVPLVVLRQ LQ )LOH 8QLWV

7KH 17�����& XVHV VHYHUDO VFUHHQV ZKLFK DUH VZLWFKHG RQ LWV GLVSOD\� 7KH
VFUHHQ GDWD RI RQH 17�����& XQLW FRUUHVSRQGV WR WKH ILOHV FUHDWHG E\ XVLQJ WKH
VXSSRUW WRRO� 6HOHFW D ILOH ZKLFK FRQWDLQV WKH VFUHHQ GDWD WR EH WUDQVPLWWHG ZKHQ
VHOHFWLQJ WKH VFUHHQ GDWD WR EH WUDQVPLWWHG WR WKH 17�����& VR WKDW WKH UHTXLUHG
VFUHHQ GDWD FDQ EH WUDQVPLWWHG WR WKH 17�����&�

6FUHHQ GDWD ILOH

6FUHHQ �

6FUHHQ �

6FUHHQ 1

0HPRU\ WDEOH

0DUN GDWD

,PDJH GDWD

$OO VFUHHQ GDWD DUH
WUDQVPLWWHG E\ RQH RSHUDWLRQ�

17�����&

6FUHHQ �

6FUHHQ �

6FUHHQ 1

0HPRU\ WDEOH

0DUN GDWD

� �

6\VWHP PHPRU\

'LUHFW LQIRUPDWLRQ

6\VWHP PHPRU\

'LUHFW LQIRUPDWLRQ

/LEUDU\ GDWD

,PDJH GDWD

/LEUDU\ GDWD

:KHQ WKH VFUHHQ GDWD LV WUDQVPLWWHG IURP WKH VXSSRUW WRRO WR WKH 17�����&� WKH
VFUHHQ GDWD DOUHDG\ H[LVWLQJ LQ WKH 17�����&ZLOO EH HUDVHG� 7KH 17�����& FDQ�
QRW WUDQVPLW WKH VFUHHQ GDWD LQ XQLWV RI VFUHHQV�

,I DQ HUURU PHVVDJH DQG WKH 6\VWHP 0HQX DUH GLVSOD\HG LPPHGLDWHO\ DIWHU WKH
17�����& KDV EHHQ VWDUWHG� WKH VFUHHQ GDWD PHPRU\ QHHGV WR EH LQLWLDOL]HG�



5HIHUHQFH
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��

5HJLVWHULQJ WKH 6FUHHQ 'DWD 6HFWLRQ ���

7UDQVPLWWLQJ WKH 6FUHHQ 'DWD IURP WKH 6XSSRUW 7RRO

7R WUDQVPLW WKH VFUHHQ GDWD IURP WKH VXSSRUW WRRO WR WKH 17�����&� FRQQHFW WKH
17�����& WR WKH FRPSXWHU RQ ZKLFK WKH VXSSRUW WRRO LV EHLQJ XVHG� DQG IROORZ WKH
SURFHGXUH EHORZ�

: :KHQ VFUHHQ GDWD WUDQVPLVVLRQ LV SHUIRUPHG� WKH 17�����& VFUHHQ GDWD
PHPRU\ LV DXWRPDWLFDOO\ LQLWLDOL]HG EHIRUH WKH QHZ VFUHHQ GDWD LV WUDQVPLWWHG�
7KHUH LV WKHUHIRUH QR QHHG WR LQLWLDOL]H WKH VFUHHQ GDWD PHPRU\ XVLQJPHQX RS�
HUDWLRQV EHIRUH WUDQVPLWWLQJ WKH VFUHHQ GDWD�

: 7KH17�����& XVHV WKH VDPH FRQQHFWRU IRU VFUHHQ GDWD WUDQVIHU DQG56����&
W\SH FRQQHFWLRQ WR WKH 3&� ,I WKLV FRQQHFWRU LV FXUUHQWO\ EHLQJXVHG IRU 56����&
FRQQHFWLRQ WR WKH 3&� GLVFRQQHFW WKH FDEOH IURP WKH 3&� FRQQHFW LW WR WKH VXS�
SRUW WRRO �SHUVRQDO FRPSXWHU�� WKHQ WUDQVPLW WKH VFUHHQ GDWD�

2SHUDWLRQ � &RQQHFW WKH 17�����& WR WKH FRPSXWHU RQ ZKLFK WKH VXSSRUW WRRO LV EHLQJ
XVHG� DQG WXUQ 21 WKH 17�����&�

� 7XUQ 21 WKH FRPSXWHU DQG VWDUW XS WKH VXSSRUW WRRO�

� (QWHU WKH ´7UDQVPLW 0RGHµ E\ RSHUDWLQJ WKH PHQX RI WKH 17�����& VKRZQ EH�
ORZ�

6HOHFW ´7UDQVPLW 0RGHµ�

� 6HOHFW D VFUHHQ GDWD WR EH WUDQVPLWWHG WR WKH 17�����& LQ WKH )LOH 6HOHFWLRQ
VFUHHQ RI WKH VXSSRUW WRRO� DQG SUHVV WKH 6HQG NH\�
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'DWD VXFFHVVIXO\ WUDQVPLWWHG

�+LW DQ\ NH\ WR FRQWLQXH�

&DXWLRQ

��

5HJLVWHULQJ WKH 6FUHHQ 'DWD 6HFWLRQ ���

� 7KH 17�����&ZLOO GLVSOD\ WKH IROORZLQJ VFUHHQ ZKHQ WKH VFUHHQ GDWD LV EHLQJ
WUDQVPLWWHG�

� :KHQ WKH VFUHHQ GDWD WUDQVPLVVLRQ LV FRPSOHWHG� WKH VXSSRUW WRRO ZLOO GLVSOD\
WKH IROORZLQJ VFUHHQ�

� 3UHVV DQ\ NH\ RQ WKH VXSSRUW WRRO WR UHWXUQ WR WKH )LOH /LVW VFUHHQ�

� 3UHVVLQJ WKH ´$ERUWµ WRXFK VZLWFK LQ WKH 7UDQVPLW 0RGH VFUHHQ RI WKH
17�����& ZLOO H[LW WKH 7UDQVPLW 0RGH DQG HQWHU WKH 6<67(0 0(18 0RGH�

3UHVV WKH ´$ERUWµ WRXFK VZLWFK RQ WKH 17�����& ZKHQ WKH VFUHHQ GDWD WUDQVPLV�
VLRQ LV FRPSOHWHG� 8QOHVV WKLV WRXFK VZLWFK LV SUHVVHG� WKH VFUHHQ GDWDZLOO QRW EH
FRUUHFWO\ UHJLVWHUHG� ,I WKH ´$ERUWµ WRXFK VZLWFK LV SUHVVHG GXULQJ WUDQVPLVVLRQ�
WKH VFUHHQ GDWD ZLOO QRW EH FRUUHFWO\ UHJLVWHUHG�

,I VFUHHQ GDWD FDQQRW EH WUDQVPLWWHG IURP WKH VXSSRUW WRRO SURSHUO\� FKHFNZKHWKHU
FRPPXQLFDWLRQ EHWZHHQ WKH 17�����& DQG VXSSRUW WRRO �SHUVRQDO FRPSXWHU� LV
QRUPDO�



��

5HJLVWHULQJ WKH 6FUHHQ 'DWD 6HFWLRQ ���

3UHFDXWLRQV WR EH 2EVHUYHG 'XULQJ WKH 6FUHHQ 'DWD 7UDQVPLVVLRQ

:KHQ DQ\ RI WKH IROORZLQJ RU D V\VWHP HUURU RFFXUV GXULQJ WKH VFUHHQ GDWD WUDQV�
PLVVLRQ� WKH WUDQVPLWWHG VFUHHQ GDWD ZLOO QRW EH UHJLVWHUHG FRUUHFWO\ WR WKH
17�����&� ,I DQ HUURU PHVVDJH LV GLVSOD\HG DQG WKH 5XQ 0RGH FDQQRW EH VH�
OHFWHG� WKH VFUHHQ GDWD PHPRU\ QHHGV WR EH LQLWLDOL]HG�

: 7KH SRZHU WR WKH 17�����& LV LQWHUUXSWHG RU WKH 17�����& LV UHVHW�

: 7KH SRZHU WR WKH FRPSXWHU RQ ZKLFK WKH VXSSRUW WRRO LV UXQQLQJ LV LQWHUUXSWHG RU
WKH FRPSXWHU LV UHVHW�

: 7KH FDEOH FRQQHFWLQJ WKH17�����& WR WKH FRPSXWHU RQZKLFK WKH VXSSRUW WRRO LV
UXQQLQJ LV GLVFRQQHFWHG RU KDV D EURNHQ ZLUH�

: 7KH &DQFHO WRXFK VZLWFK RQ WKH 17�����& VFUHHQ LV SUHVVHG WR HQG WKH WUDQV�
PLVVLRQ GXULQJ VFUHHQ GDWD WUDQVIHU�

: 7KH (6& NH\ RQ WKH VXSSRUW WRRO LV SUHVVHG WR HQG WKH WUDQVPLVVLRQ�

:KHQ WKH SRZHU WR WKH 17�����& LV WXUQHG 21 RU UHVHW� WKH VFUHHQ GDWD LV
FKHFNHG� +RZHYHU� LI DQ\ RI WKH DERYH RFFXUV GXULQJ WKH VFUHHQ GDWD WUDQVPLV�
VLRQ� WKH VFUHHQ PD\ GLVDSSHDU DQG RWKHU XQH[SHFWHG SUREOHPV PD\ RFFXU�

,Q WKH FDVH RI VXFK SUREOHPV� VHW ',3 6:��� WR 21 WR LQLWLDOL]H WKH PHPRU\�

)RU WKH PHPRU\ LQLWLDOL]DWLRQ E\ XVLQJ WKH ',3 VZLWFK� UHIHU WR WKH ´,QLWLDOL]DWLRQE\
XVLQJ WKH ',3 VZLWFKµ �SDJH ����



&DXWLRQ

5HIHUHQFH

��

6WDUWLQJ WKH 2SHUDWLRQ 6HFWLRQ ���

��� 6WDUWLQJ WKH 2SHUDWLRQ
$IWHU FRPSOHWLQJ WKH VFUHHQ GDWD WUDQVPLVVLRQ� DQG VHWWLQJ WKH FRPPXQLFDWLRQ
FRQGLWLRQV� FRQQHFW WKH 17�����& WR WKH 3& DQG VWDUW WKH RSHUDWLRQ�

&KHFN WKH RSHUDWLRQ RI VFUHHQ GDWD DQG ODGGHU SURJUDPV WKRURXJKO\ EHIRUH DFWX�
DOO\ XVLQJ WKHP�

6ZLWFKLQJ WR WKH 581 0RGH 3UHVV WKH 4XLW WRXFK VZLWFK LQ WKH 6\VWHP 0HQX� 7KH VWDUW�XS VFUHHQ LQ WKH 581
PRGH ZLOO EH GLVSOD\HG�

,I WKH 17�����& KDV IDLOHG WR VWDUW FRUUHFWO\� H�J�� WKH VWDUW�XS VFUHHQ LV QRW GLV�
SOD\HG� DQ HUURU PHVVDJH LV GLVSOD\HG� RU WKH VFUHHQ LV QRW GLVSOD\HGDW DOO� UHIHU WR
6HFWLRQ12 7$* ´5HVSRQGLQJ WR 'LVSOD\HG(UURU 0HVVDJHVµ �SDJH 12 7$*� DQG
WDNH DSSURSULDWH DFWLRQ�

7KH VWDUW�XS VFUHHQ LV WKH VFUHHQ ZKRVH VFUHHQ QXPEHU LV VHW IRU WKH VFUHHQ
VZLWFKLQJ VSHFLILFDWLRQ LQ WKH 37 VWDWXV FRQWURO DUHD� ,I QR VFUHHQ GDWD KDV EHHQ
UHJLVWHUHG DW VFUHHQ QXPEHU� WKH ´6FUHHQ QRW UHJLVWHUHG�µ HUURU PHVVDJH ZLOO EH
GLVSOD\HG� )RU WKH VFUHHQ QXPEHU VHWWLQJ� UHIHU WR 6HFWLRQ ��� ´6FUHHQ 'LVSOD\µ
�SDJH �����

&RQILUPLQJ WKH &RPPXQLFDWLRQV EHWZHHQ WKH 17�����& DQG WKH 3&

([HFXWH WKH 3& SURJUDP DQG FRQILUP WKDW WKH IROORZLQJ RSHUDWLRQV DUH QRUPDOO\
SHUIRUPHG�

: &RQILUP WKDW WKH 17�����& VFUHHQV VZLWFK DFFRUGLQJ WR WKH 3& SURJUDP H[HFX�
WLRQ�

,I WKH VFUHHQV GR QRW VZLWFK FRUUHFWO\� FKHFN WKH FRQQHFWLRQ EHWZHHQ WKH
17�����& DQG WKH 3& DQG DOVR FKHFN WKH VHWWLQJV�

5HIHU WR 6HFWLRQ � ´+DUGZDUH 6HWWLQJV DQG &RQQHFWLRQVµ�

: &RQILUP WKDW WKH LQIRUPDWLRQVHOHFWHGE\ WKH17�����& WRXFK VZLWFKHV KDV EHHQ
VHW LQ WKH 3& E\ GLVSOD\LQJ WKH FRQWHQWV RI WKH ZRUGV DQG ELWV XVLQJ D SHULSKHUDO
WRRO �/66 HWF�� RU DW WKH +RVW� ,I WKH LQIRUPDWLRQ VHQW IURP WKH 17�����& KDV QRW
EHHQ FRUUHFWO\ UHFHLYHG E\ WKH 3&� FKHFN WKH VFUHHQ GDWD VHWWLQJV �VSHFLILFDOO\
WKH VZLWFK VHWWLQJV��

)RU WKH GHWDLOV RI WKH VFUHHQ GDWD FUHDWLRQ� UHIHU WR WKH ´17�VHULHV 6XSSRUW 7RRO
2SHUDWLRQ 0DQXDOµ �9����(�����



5HIHUHQFH

��

9DULRXV 6\VWHP 6HWWLQJV 6HFWLRQ ���

��� 9DULRXV 6\VWHP 6HWWLQJV
7KH 17�����& FDQ VHW D YDULHW\ RI IXQFWLRQV WR WKH PHPRU\ VZLWFKHV ZKLFK DUH
FRQYHQLHQW GXULQJ WKH RSHUDWLRQ� 7KLV VHFWLRQ GHVFULEHV WKH PHPRU\ VZLWFK VHW�
WLQJV UHODWHG WR WKH RSHUDWLRQ HQYLURQPHQW�

7KHPHPRU\ VZLWFKHV FDQ DOVR EH VHW E\ VHOHFWLQJ ´,Q�6FUµ >)�@ RQ WKH ´)LOH 6HOHF�
WLRQµ VFUHHQ RI WKH VXSSRUW WRRO� 7KH VHWWLQJVPDGH XVLQJ WKH VXSSRUW WRRO DUH ZULW�
WHQ WR WKH17�����&RQ VFUHHQGDWD UHJLVWUDWLRQ� )RU GHWDLOV� UHIHU WR WKH17�VHULHV
6XSSRUW 7RRO 2SHUDWLRQ 0DQXDO �9����(�����

6LQFH WKHPHPRU\ VZLWFK GDWD DUH EDFNHG XS E\ WKH EDWWHU\ LQ WKH 17�����&� WKH\
DUH QRW FOHDUHG ZKHQ WKH SRZHU LV VZLWFKHG 2))�

,I WKHPHPRU\ VZLWFK GDWD LV QRW EDFNHG XS E\ WKH EXLOW�LQEDWWHU\� LW ZLOO DOO EH LQLWLDO�
L]HG WR WKH YDOXHV VHW ZLWK WKH VXSSRUW WRRO ZKHQ WKH 17��6���& LV VZLWFKHG2))�
,I WKH PHVVDJH ´%DWWHU\ /RZHUHGµ LV GLVSOD\HGZKLOH WKH 17��6���& LV RSHUDWLQJ�
UHSODFH WKH EXLOW�LQ EDWWHU\ LPPHGLDWHO\� )RU GHWDLOV RQ KRZ WR UHSODFH WKH EDWWHU\�
VHH ´5HSODFLQJ WKH %DWWHU\µ �SDJH 12 7$*��
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9DULRXV 6\VWHP 6HWWLQJV 6HFWLRQ ���

����� 6HWWLQJ WKH .H\ 3UHVV 6RXQG
,W LV SRVVLEOH WR VHW ZKHWKHU RU QRW WKH NH\ VRXQG LV VRXQGHG ZKHQ D WRXFK VZLWFK
RQ WKH 17�����& VFUHHQ LV SUHVVHG RU DQ H[SDQGHG ,�2 LQSXW FRPHV RQ E\ XVLQJ
WKH ´.H\ 3UHVV 6RXQGµ PHPRU\ VZLWFK�

7KH IDFWRU\ VHWWLQJ IRU WKLV PHPRU\ VZLWFK LV ´21µ� ZKLFK PHDQV WKDW WKH NH\
VRXQG ZLOO VRXQG LQ WKHVH FDVHV�

6HW WKH NH\ SUHVV VRXQG E\ WKH PHQX RSHUDWLRQ IURP WKH 6<67(0 0(18 VKRZQ
EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´0HPRU\ 6ZLWFKµ�

(DFK WLPH WKH ´.H\ 3UHVV
6RXQGµ WRXFK VZLWFK LV SUHVVHG�
WKH VHWWLQJ RSWLRQ ´21µ DOWHU�
QDWHV ZLWK ´2))µ�

7R VHW DQG TXLW WKHPHQX� SUHVV WKH ´4XLWµ WRXFK VZLWFK� 7KH VHWWLQJVPDGH ODVWZLOO
EH VHW DQG WKH GLVSOD\ ZLOO UHWXUQ WR WKH ´0$,17(1$1&( 0(18µ�

: 21� 7KH NH\ SUHVV VRXQG ZLOO EH JLYHQ IRU ��� VHFRQG ZKHQ D WRXFK VZLWFK LV
SUHVVHG�

: 2))� 7KH NH\ SUHVV VRXQG ZLOO QRW EH JLYHQ ZKHQ D WRXFK NH\ LV SUHVVHG�



���

9DULRXV 6\VWHP 6HWWLQJV 6HFWLRQ ���

����� 8VLQJ WKH %X]]HU
7KH 17�����& FDQ VHW D EX]]HU WR LQGLFDWH WKH RFFXUUHQFH RI DQ HPHUJHQF\ RU DQ
17�����& HUURU�

6HWWLQJ WKH %X]]HU ([FHSW ZKHQ WKH EX]]HU KDV EHHQ VHW VR DV QRW WR VRXQG DW DOO� WKH EX]]HU ZLOO
VRXQGZKHQ DQ HUURU RFFXUV� 7R VHW WKH EX]]HU WR VRXQG LQ RWKHU FDVHV� WKH IROORZ�
LQJ WZR SURFHGXUHV FDQ EH XVHG�

: &RQWUROOHG E\ WKH 3&

,W LV SRVVLEOH WR FRQWURO WKH17�����& IURP WKH3& WR VRXQG WKH EX]]HU GXULQJ WKH
RSHUDWLRQ�

5HIHU WR 6HFWLRQ 12 7$* ´17�����& 6WDWXV &RQWUROµ �SDJH 12 7$*��

: 6HW WKH EX]]HU DV D VFUHHQ GDWD DWWULEXWH E\ XVLQJ WKH VXSSRUW WRRO�

:KHQ FUHDWLQJ WKH VFUHHQ GDWD E\ XVLQJ WKH VXSSRUW WRRO� VHW WKH EX]]HU DV D
VFUHHQ DWWULEXWH VR WKDW WKH EX]]HU ZLOO VRXQG� :KHQ WKH VFUHHQ LQ ZKLFK WKLV
DWWULEXWH KDV EHHQ VHW LV GLVSOD\HG� WKH 17�����& ZLOO JLYH WKH EX]]HU VRXQG�

,I WKH FRQWURO E\ WKH 3& DQG WKH GLVSOD\ RI WKH VFUHHQ LQ ZKLFK WKH EX]]HU DWWULEXWH
KDV EHHQ VHW DUH H[HFXWHG VLPXOWDQHRXVO\� WKH SULRULW\ LV JLYHQ WR WKH FRQWURO E\ WKH
3&� 5HIHU WR WKH ´17�VHULHV 6XSSRUW 7RRO 2SHUDWLRQ 0DQXDOµ �9����(�����

7R 6WRS WKH %X]]HU 6RXQG 7KH EX]]HU VRXQG FDQ EH VWRSSHG E\ WKH IROORZLQJ RSHUDWLRQ�

: &RQWURO E\ WKH 3&

: 6ZLWFK WKH VFUHHQ WR D VFUHHQ ZKLFK GRHV QRW KDYH D EX]]HU DWWULEXWH�

: 3UHVV WKH WRXFK VZLWFK WR ZKLFK WKH EX]]HU VWRS DWWULEXWH KDV EHHQ VHW�

,I D EX]]HU VWRS DWWULEXWH KDV EHHQ VHW WR D WRXFK VZLWFK FUHDWHG RQ WKH VFUHHQ LQ
ZKLFK WKH EX]]HU DWWULEXWH KDV EHHQ VHW� VXFK WRXFK VZLWFK FDQ EH XVHG WR VWRS WKH
EX]]HU VRXQG� 7R VHW D EX]]HU VWRS DWWULEXWH WR D WRXFK VZLWFK� VHW WKH FRQWURO
NH\ IXQFWLRQ IRU WKH WRXFK VZLWFK E\ XVLQJ WKH LQSXW NH\ IXQFWLRQ�

)RU WKH WRXFK VZLWFK VHWWLQJ� UHIHU WR 6HFWLRQ 12 7$* ´7RXFK 6ZLWFKHVµ �SDJH
12 7$*��

7\SHV RI WKH %X]]HU 6RXQGV 7KH IROORZLQJ EX]]HU VRXQGV FDQ EH VHW�

: &RQWLQXRXV VRXQG� 7KH EX]]HU FRQWLQXHV WR VRXQG�

: 6KRUW LQWHUPLWWHQW VRXQG� 7KH EX]]HU VRXQGV LQWHUPLWWHQWO\ DW ��� VHFRQG
LQWHUYDOV�

: /RQJ LQWHUPLWWHQW VRXQG� 7KH EX]]HU VRXQGV LQWHUPLWWHQWO\ DW � VHFRQG
LQWHUYDOV�

,I WZR RUPRUH EX]]HU VRXQGVSHFLILFDWLRQVDUHPDGH IURP WKH3& DW WKH VDPH WLPH�
WKH RUGHU RI SULRULW\ WKDW GHWHUPLQHVZKLFK EX]]HU VRXQG ZLOO EH XVHG LV DV IROORZV�
��� FRQWLQXRXVVRXQG� ��� VKRUW LQWHUPLWWHQW VRXQG� ��� ORQJ LQWHUPLWWHQW VRXQG�
,I WKH FRQWLQXRXV VRXQG DQG VKRUW LQWHUPLWWHQW VRXQG DUH VSHFLILHG DW WKH VDPH
WLPH� WKH FRQWLQXRXV VRXQG WDNHV SULRULW\�
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9DULRXV 6\VWHP 6HWWLQJV 6HFWLRQ ���

6HWWLQJ WKH %X]]HU 8VH WKHPHPRU\ VZLWFKHV WR VHW ZKHWKHU RU QRW WKH EX]]HU VRXQGVZKHQ WKH EX]]�
HU VRXQG KDV EHHQ LQVWUXFWHG E\ WKH 3& RU ZLWK D VFUHHQ DWWULEXWH RU ZKHQ DQ HUURU
KDV RFFXUUHG�

7KH IDFWRU\ VHWWLQJ LV ´21µ� ZKLFK PHDQV WKDW WKH EX]]HU ZLOO VRXQG ZKHQ D FRP�
PDQG LV UHFHLYHG IURP WKH3&� ZKHQ D VFUHHQ IRU ZKLFK WKH EX]]HU DWWULEXWHV LV VHW
LV GLVSOD\HG� DQG ZKHQ HUURUV RFFXU�

6HW WKH EX]]HU VRXQG E\ WKH PHQX RSHUDWLRQ IURP WKH 6<67(00(18 VKRZQ EH�
ORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´0HPRU\ 6ZLWFKµ�

(DFK WLPH WKH ´%X]]HU 6RXQGµ
WRXFK VZLWFK LV SUHVVHG� WKH VHW�
WLQJ RSWLRQ ´21µ DOWHUQDWHV ZLWK
´(55 21µ � ´2))µ�

7R VHW DQG TXLW WKH PHQX� SUHVV WKH ´4XLWµ WRXFK VZLWFK� 7KH VHWWLQJPDGH ODVW ZLOO
EH VHW DQG WKH GLVSOD\ ZLOO UHWXUQ WR WKH ´0$,17(1$1&( 0(18µ�

: 2))� 7KH EX]]HU ZLOO QRW VRXQG DW DOO GXULQJ WKH RSHUDWLRQ�

: 21� 7KH EX]]HU ZLOO VRXQG ZKHQ D FRPPDQG IURP WKH 3& LV JLYHQ� WKH
VFUHHQ DWWULEXWH KDV EHHQ VHW� RU DQ HUURU KDV RFFXUUHG�

: (55 21� 7KH EX]]HU ZLOO VRXQG RQO\ ZKHQ DQ HUURU KDV RFFXUUHG�

7KH EX]]HU ZLOO VRXQG ZKHQ ´%X]]HU FKHFNµ LV VHOHFWHG LQ WKH 0DLQWHQDQFH0RGH
UHJDUGOHVV RI WKH EX]]HU VHWWLQJ�
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����� 6FUHHQ 6DYHU )XQFWLRQ
7KH 17�����& KDV D IXQFWLRQ WKDW WXUQV RII WKH VFUHHQ GLVSOD\ LI QR RSHUDWLRQ LV
SHUIRUPHG IRU D FHUWDLQ SHULRG RI WLPH WR PD[LPL]H WKH VHUYLFH OLIH RI WKH EDFNOLJKW
DQG SUHYHQW WKH IRUPDWLRQ RI DQ DIWHULPDJH RQ WKH VFUHHQ� �WKH EDFNOLJKW LV DOVR
VZLWFKHG RII DW WKH VDPH WLPH��

: 5HGLVSOD\LQJ D VFUHHQ WKDW KDV EHHQ WXUQHG RII

$IWHU WKH VFUHHQ KDV EHHQ WXUQHG RII E\ WKH VFUHHQ VDYHU IXQFWLRQ LW ZLOO EH UHGLV�
SOD\HG LI D WRXFK VZLWFK LV SUHVVHG� RU LI DQ LQVWUXFWLRQ WR VZLWFK WKH VFUHHQ RU
UHGLVSOD\ WKH VDPH VFUHHQ LV UHFHLYHG IURP WKH 3& �WKH EDFNOLJKW ZLOO DOVR EH
WXUQHGEDFN RQ DW WKH VDPH WLPH�� &KDQJHV LQ QXPHUDOV RU FKDUDFWHU�VWULQJVGLV�
SOD\HG RQ WKH VFUHHQ ZLOO QRW FDXVH WKH VFUHHQ WR EH UHGLVSOD\HG�

: 6HWWLQJ WKH VFUHHQ VDYHU IXQFWLRQ

8VH WKH PHPRU\ VZLWFKHV WR VHW ZKHWKHU RU QRW WKH VFUHHQ VDYHU IXQFWLRQ LV
XVHG� DQG WKH OHQJWK RI WLPH WKDW WKH VFUHHQ LV WXUQHG RII LI LW LV XVHG�

7KH IDFWRU\ VHWWLQJ VSHFLILHV WKDW WKH EDFNOLJKW ZLOO WXUQ RII LI QR RSHUDWLRQ LV SHU�
IRUPHG IRU �� PLQXWHV�

:KHQ WHUPLQDOV WR ZKLFK QXPHULF NH\ IXQFWLRQV RU VWDQGDORQH IXQFWLRQ NH\V DUH
DOORFDWHG DUH WXUQHG 21 ZKLOH WKH EDFNOLJKW LV RII� WKH NH\ IXQFWLRQ ZLOO QRW EH
H[HFXWHGE\ FDQFHOLQJ WKH EDFNOLJKW RII VWDWXV� +RZHYHU� LQ WKH FDVH RI LQSXW FRP�
PXQLFDWLRQ NH\V� QRWLILFDWLRQ ZLOO EH VHQW WR WKH 3/& UHJDUGOHVV RI ZKHWKHU RU QRW
WKHUH LV D EDFNOLJKW RII IXQFWLRQ UHOHDVLQJ DWWULEXWH�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´0HPRU\ 6ZLWFKµ�
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9DULRXV 6\VWHP 6HWWLQJV 6HFWLRQ ���

(DFK WLPH WKH ´6FUHHQ 6DYHUµ
WRXFK VZLWFK LV SUHVVHG� WKH VHW�
WLQJ RSWLRQ ZLOO VZLWFK DPRQJ
´��PLQµ� ´�KRXUµ� DQG ´1RQHµ�

7R VHW DQG TXLW WKH PHQX� SUHVV WKH ´4XLWµ WRXFK VZLWFK� 7KH VHWWLQJPDGH ODVW ZLOO
EH VHW DQG WKH GLVSOD\ ZLOO UHWXUQ WR WKH ´0$,17(1$1&( 0(18µ�

: 1RQH� 7KH VFUHHQ 2)) IXQFWLRQ LV QRW XVHG� $V ORQJ DV QR RSHUDWLRQ LV
SHUIRUPHG� WKH VDPH VFUHHQ UHPDLQV WR EH GLVSOD\HG�

: ��PLQ� 7KH VFUHHQ ZLOO EH WXUQHG RII ZKHQ QR RSHUDWLRQ KDV EHHQ
SHUIRUPHG IRU �� PLQXWHV�

: �KRXU� 7KH EDFNOLJKW RU WKH (/ VFUHHQZLOO EH WXUQHG RII ZKHQ QR RSHUDWLRQ
KDV EHHQ SHUIRUPHG IRU � KRXU�

'R QRW SUHVV WRXFK VZLWFKHV FDUHOHVVO\ZKLOH WKH EDFNOLJKW LV RII RU ZKLOH QRWKLQJ LV
GLVSOD\HG RQ WKH VFUHHQ� 2WKHUZLVH WKH V\VWHP PD\ RSHUDWH XQSUHGLFWDEO\�
2QO\ SUHVV WRXFK VZLWFKHV DIWHU FRQILUPLQJ V\VWHP VDIHW\�

$IWHU LPDJHV PD\ UHPDLQ LI WKH VDPH SDWWHUQ LV GLVSOD\HG IRU D ORQJ SHULRG
�DSSUR[� � KRXU��
7R SUHYHQW WKH IRUPDWLRQ RI DQ DIWHULPDJH� HLWKHU XVH WKH VFUHHQ VDYHU IXQFWLRQ RU
SHULRGLFDOO\ VZLWFK VFUHHQV�

����� 5HVXPH )XQFWLRQ
7KH 17�����& KDV D IXQFWLRQ WR SURWHFW WKH FRQWHQWV RI WKH PHPRU\ WDEOH �YDOXH
VHWWLQJNH\ LQSXW� GDWD IURP WKH3&� HWF�� IURP EHLQJHUDVHG HYHQ LI WKH SRZHU WR WKH
17�����& LV VKXW RII GXULQJ RSHUDWLRQ� 7KLV IXQFWLRQ LV FDOOHG WKH UHVXPH IXQFWLRQ�
6HWWLQJ WKH UHVXPH IXQFWLRQ SURWHFWV WKH PHPRU\ WDEOH IURP EHLQJ LQLWLDOL]HGHYHQ
ZKHQ WKH SRZHU LV WXUQHG RQ RU UHVHW RU ZKHQ WKH PRGH LV VZLWFKHG WR WKH ´581µ
PRGH E\ WKH 6\VWHP 0HQX RSHUDWLRQ�

7KH VFUHHQ GLVSOD\HG EHIRUH WKH SRZHU LV WXUQHG RII ZLOO EH GLVSOD\HG DJDLQ ZKHQ
WKH 17�����& LV VWDUWHG QH[W WLPH�

,I WKH ´0HPRU\ 7DEOH�µ LV VHOHFWHG LQ ´,1,7,$/,=(0(025<0(18µ IURP WKH0DLQ�
WHQDQFH0RGH 0HQX� WKH PHPRU\ WDEOH ZLOO EH LQLWLDOL]HG UHJDUGOHVV RI ZKHWKHU RU
QRW WKH UHVXPH IXQFWLRQ LV VHW WR 21 RU 121(� )RU WKHPHPRU\ WDEOH LQLWLDOL]DWLRQ�
UHIHU WR ´,QLWLDOL]DWLRQ RI WKH 0HPRU\ 7DEOHVµ �SDJH ����

,I WKH YROWDJH RI WKH EDWWHU\ LQ WKH 17�����& JHWV WRR ORZ� WKH FRQWHQWV RI WKH
PHPRU\ WDEOHV FDQQRW EH VDYHG HYHQ LI WKH UHVXPH IXQFWLRQ LV HIIHFWLYH�
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8VH WKH PHPRU\ VZLWFKHV WR VHW ZKHWKHU RU QRW WKH UHVXPH IXQFWLRQ LV XVHG�
7KH IDFWRU\ VHWWLQJ LV ´21µ� ZKLFK PHDQV WKDW WKH UHVXPH IXQFWLRQ LV HIIHFWLYH�

6HW WKH UHVXPH IXQFWLRQ E\ XVLQJ WKH PHQX RSHUDWLRQ IURP WKH 6<67(0 0(18
VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´0HPRU\ 6ZLWFKµ�

(DFK WLPH WKH ´5HVXPH )XQF�
WLRQµ WRXFK VZLWFK LV SUHVVHG�
WKH VHWWLQJ RSWLRQ ´21µ DOWHU�
QDWHV ZLWK ´1RQHµ�

7R VHW DQG TXLW WKH PHQX� SUHVV WKH ´4XLWµ WRXFK VZLWFK� 7KH VHWWLQJPDGH ODVW ZLOO
EH VHW DQG WKH GLVSOD\ ZLOO UHWXUQ WR WKH ´0$,17(1$1&( 0(18µ�

: 121(� 7KH UHVXPH IXQFWLRQ ZLOO EH GLVDEOHG DQG WKH PHPRU\ WDEOH ZLOO EH
LQLWLDOL]HG ZKHQ WKH SRZHU WR WKH 17�����& LV WXUQHG RQ RU UHVHW RU
ZKHQ WKH PRGH LV VZLWFKHG WR WKH ´581µ PRGH�

: 21� 7KH UHVXPH IXQFWLRQ ZLOO EH HQDEOHG DQG WKH PHPRU\ WDEOH ZLOO QRW EH
LQLWLDOL]HG� :KHQ WKH 17�����& VWDUWV RSHUDWLRQ� WKH FRQWHQWV RI WKH
PHPRU\ WDEOHV DUH ZULWWHQ WR WKH DOORFDWHG ZRUGV LQ WKH 3&�



���

9DULRXV 6\VWHP 6HWWLQJV 6HFWLRQ ���

����� 6FUHHQ 3ULQWLQJ )XQFWLRQ
7KH 17�����& FDQ SULQW D KDUGFRS\ RI WKH GLVSOD\HG VFUHHQV RQWR D SULQWHU FRQ�
QHFWHG WR WKH 17�����&� 7KLV IXQFWLRQ LV FDOOHG WKH VFUHHQ SULQWLQJ IXQFWLRQ� 7KH
17�����& ZLOO FRQWLQXH RSHUDWLQJ HYHQ ZKHQ VXFK D KDUGFRS\ LV EHLQJ SULQWHG�

+RZHYHU� VLQFH WKH VFUHHQ SULQW IXQFWLRQ VKDUHV WKH 17�����& PHPRU\ ZLWK WKH
SRS�XS ZLQGRZ IXQFWLRQ �SDJH 12 7$*�� KDUG FRSLHV FDQQRW EH SULQWHG ZKLOH D
SRS�XS ZLQGRZ LV GLVSOD\HG�

)RU SULQWHU FRQQHFWLRQ� UHIHU WR 6HFWLRQ ��� ´&RQQHFWLQJ D 3ULQWHUµ �SDJH ����

3ULQWLQJ 6FUHHQV 6FUHHQ SULQWLQJ FDQ EH SHUIRUPHG E\ XVLQJ D WRXFK VZLWFK IRU ZKLFK VFUHHQ SULQW�
LQJ�LQWHUUXSWLRQIXQFWLRQ LV VHW RU E\ JLYLQJD VFUHHQSULQWLQJFRPPDQG IURP WKH3&�

: 8VLQJ WKH WRXFK VZLWFK

:KHQ FUHDWLQJ VFUHHQ GDWD ZLWK WKH VXSSRUW WRRO� VHW WKH VFUHHQ SULQWLQJ IXQFWLRQ
WR D WRXFK VZLWFK� )RU GHWDLOV� UHIHU WR ´17�VHULHV 6XSSRUW 7RRO 2SHUDWLRQ0DQX�
DOµ �9����(��P��

3UHVVLQJ WKH WRXFK VZLWFK VR VHW DV WR VWDUW KDUGFRS\ SULQWLQJ SULQWV D KDUGFRS\
RI WKH VFUHHQ GLVSOD\HG� 7R LQWHUUXSW WKH SULQWLQJ� SUHVV WKH WRXFK VZLWFK WRZKLFK
KDUGFRS\ SULQWLQJ LQWHUUXSWLRQ LV VHW�

: *LYLQJ LQVWUXFWLRQ IURP WKH 3&

6HW XS D 37 VWDWXV FRQWURO DUHD �3&� 37� DQG WKHQ VWDUW SULQWLQJ WKH VFUHHQ�

)RU GHWDLOV� UHIHU WR 6HFWLRQ 12 7$* ´17�����& 6WDWXV &RQWUROµ �SDJH
12 7$*��

+RZHYHU� SULQWLQJ RI VFUHHQ KDUGFRSLHV PD\ QRW EH LQWHUUXSWHG IURP WKH 3&�
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6HWWLQJ 6FUHHQ 3ULQWLQJ 6HW WKH W\SH RI WKH SULQWHU DQG D ZD\ RI SULQWLQJ LQ WKH 0(025< 6:,7&+0(18�

7KH IDFWRU\ VHWWLQJ LV ´(6&�3 &2/�µ �LI XVLQJ DQ 17��� PRQRFKURPH SULQWLQJ ZLOO
EH H[HFXWHG RQ FRORU SULQWHUV��

6FUHHQ SULQWLQJ E\ XVLQJ WKH PHQX RSHUDWLRQ IURP WKH 6<67(00(18 VKRZQ EH�
ORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´0HPRU\ 6ZLWFKµ�

(DFK WLPH WKH ´3ULQWHUµ WRXFK
VZLWFK LV SUHVVHG� WKH QH[W LWHP
LQ WKH DSSOLFDEOHF\FOH RI RSWLRQV
EHORZ LV VHOHFWHG�

´(6&�3 &2/�µ
´(6&�3 0212�µ
´35���+ &2/�µ
´35���+ 721(�µ

7R VHW DQG TXLW WKH PHQX� SUHVV WKH ´4XLWµ WRXFK VZLWFK� 7KH VHWWLQJPDGH ODVW ZLOO
EH VHW DQG WKH GLVSOD\ ZLOO UHWXUQ WR WKH ´0$,17(1$1&( 0(18µ�

(6&�3 &2/�� 6SHFLI\ WKLV IRU D SULQWHU� VXFK DV WKH (3621 (6&�3 3ULQWHU
����SLQ�� WKDW FRQIRUPV WR WKH SULQWHU FRQWURO VWDQGDUG
(6&�3���-��&� +DUGFRSLHV ZLOO EH PDGH LQ FRORUV�

(6&�3 0212�� 6SHFLI\ WKLV IRU D SULQWHU� VXFK DV WKH (3621 (6&�3 3ULQWHU
����SLQ�� WKDW FRQIRUPV WR WKH SULQWHU FRQWURO VWDQGDUG
(6&�3���-��� +DUGFRSLHV ZLOO EH PDGH LQ PRQRFKURPH ZLWK
FRORUV H[SUHVVHG E\ JUD\ VFDOH OHYHOV�



���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

��� 6\VWHP 0DLQWHQDQFH
7KH17�����& KDV VHOI�PDLQWHQDQFH IXQFWLRQV� VXFK DV GLVSOD\ KLVWRU\ UHFRUGLQJ�
,�2 FKHFN DQG 37 VHWWLQJ GLVSOD\�

����� 8VLQJ WKH 'LVSOD\ +LVWRU\ 5HFRUGLQJ )XQFWLRQ
7KH GLVSOD\ KLVWRU\ UHFRUGLQJ IXQFWLRQ LV XVHG WR UHFRUG WKH GLVSOD\ VHTXHQFH DQG
IUHTXHQF\ RI VFUHHQV GXULQJ RSHUDWLRQ� 7KH GDWD UHFRUGHG FDQ EH GLVSOD\HG DQG
FRQILUPHG RQ WKH V\VWHP VFUHHQ�

5HFRUGLQJ 'LVSOD\ +LVWRU\ 'LVSOD\ KLVWRU\ LV UHFRUGHG LQ WKH IROORZLQJ SURFHGXUH�

6HWWLQJ VFUHHQ DWWULEXWHV

,QLWLDOL]LQJ PHPRU\ IRU GLVSOD\ KLVWRU\ UHFRUGLQJ

5HFRUGLQJ GLVSOD\ KLVWRU\

7R FUHDWH D VFUHHQ� RI ZKLFK GLVSOD\ KLVWRU\ ZLOO EH UHFRUGHG� RQ WKH VXSSRUW WRRO�
VHW GLVSOD\ KLVWRU\ UHFRUGLQJ DWWULEXWHV WR LW� 5HJLVWHU D PHVVDJH GHVFULELQJ GLVSOD\
KLVWRU\ ZLWK QRW PRUH WKDQ �� FKDUDFWHUV �QRWH WKDW DOWKRXJK �� FKDUDFWHUV FDQ EH
LQSXW XVLQJ WKH VXSSRUW WRRO� RQO\ WKH ILUVW �� DUH YDOLG��
7KH GLVSOD\ KLVWRU\ FDQ EH UHFRUGHG LI WKH GLVSOD\ KLVWRU\ UHFRUGLQJ DWWULEXWHV IRU WKH
VFUHHQ KDYH EHHQ VHW� )RU IXUWKHU LQIRUPDWLRQ� UHIHU WR ´17�VHULHV 6XSSRUW 7RRO
2SHUDWLRQ 0DQXDOµ �9����(������

3ULRU WR UHFRUGLQJ� LQLWLDOL]H WKH PHPRU\ IRU GLVSOD\ KLVWRU\ UHFRUGLQJ
�UHIHU WR SDJH ����

:KHQ WKH VFUHHQ ZLWK GLVSOD\ KLVWRU\ UHFRUGLQJ DWWULEXWHV UHTXHVWHG IURP WKH 3&
DSSHDUV GXULQJ RSHUDWLRQ� WKH GLVSOD\ KLVWRU\ ZLOO EH UHFRUGHG LQ WKH V\VWHP�

'LVSOD\ +LVWRU\ 5HFRUGLQJ )RUPDW

'LVSOD\ KLVWRU\ LQFOXGHV WKH IROORZLQJ LWHPV UHODWHG WR WKH VFUHHQ GLVSOD\HG�

� 6FUHHQ QXPEHU

� 'DWH DQG WLPH RI GLVSOD\

� 0HVVDJH RXWOLQLQJ VFUHHQ GDWD

0D[LPXP 1XPEHU RI 6FUHHQV WR EH 5HFRUGHG

8S WR ���� VFUHHQV FDQ EH UHFRUGHG� 7KH PD[LPXP QXPEHU RI UHFRUGLQJ WLPHV
SHU VFUHHQ LV ����

6LQFH WKH GDWD UHFRUGHG LV UHWDLQHG E\ WKH EDWWHU\� LW ZLOO QRW EH ORVW HYHQ LI WKH SRZ�
HU WR WKH V\VWHP LV WXUQHG RII�



���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

&RQILUPLQJ 6FUHHQ 'DWD 5HFRUGHG

7KHUH DUH WZR ZD\V WR FRQILUP VFUHHQ GDWD UHFRUGHG� E\ WKH PDLQWHQDQFHPRGH�
DQG E\ GLVSOD\LQJ WKH VFUHHQ E\ WKH VFUHHQ GDWD UHFRUGLQJ IXQFWLRQ GXULQJ RSHUD�
WLRQ�

5HFRUGHG GDWD FDQ EH GLVSOD\HG LQ RUGHU RI RFFXUUHQFH RU IUHTXHQF\�

� ,Q RUGHU RI ´RFFXUUHQFHµ

5HFRUGHG GDWD LV GLVSOD\HG LQ RUGHU RI RFFXUUHQFH�
6FUHHQ� � <� 0� ' +� 0L� �;� 0HVVDJH

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

���� � ��� �� �� ��� ��� � �

4XLW

� ,Q RUGHU RI ´IUHTXHQF\µ

5HFRUGHG GDWD LV GLVSOD\HG LQ RUGHU RI GLVSOD\ IUHTXHQF\ZLWK WKH DFFXPXODWHG
QXPEHU RI WLPHV HDFK VFUHHQ KDV EHHQ GLVSOD\HG�
6FUHHQ� � <� 0� ' +� 0L� �;� 0HVVDJH

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

���� � � � � � � ��

4XLW

,Q HLWKHU FDVH� WKH V\VWHP VFUHHQ VKRZV XS WR �� VFUHHQ QXPEHUV DQG WKHLU
GDWD DW D WLPH�

7R WDNH D ORRN DW GDWD WKDW LV QRW RQ WKH GLVSOD\� SUHVV WKH RU NH\ RQ WKH
WRXFK SDQHO�

:KHQ QR VFUHHQ GDWD LV UHFRUGHG� WKH PHVVDJH ´+LVWRU\ 5HFRUG 1RW )RXQGµ
DSSHDUV� DQG WKH VFUHHQ UHWXUQV WR WKH ´+LVWRU\ 5HFRUGµ DIWHU DERXW WZR VH�
FRQGV�
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4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

> 0$,17(1$1&( 0(18 @

4XLW
'LVSOD\ +LVWRU\

,�2 &KHFN

0HPRU\ 6ZLWFK

37 6HWWLQJV
,QLW� 0HPRU\

> +LVWRU\ 5HFRUG @

4XLW
2FFXUUHQFH
)UHTXHQF\

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

� &RQILUPLQJ UHFRUGHG VFUHHQ GDWD E\ RSHUDWLRQ IURP WKH 6<67(0 0(18 DV
GHVFULEHG EHORZ�

&RQILUP WKH UHFRUGHG VFUHHQ GDWD E\ WKH RSHUDWLRQ IURP WKH 6<67(00(18
VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´'LVSOD\ +LVWRU\µ�

6HOHFW ´2FFXUUHQFHµ RU ´)UH�
TXHQF\µ�

7KH UHFRUGHG GDWD ZLOO EH GLV�
SOD\HG LQ DFFRUGDQFH ZLWK WKH
VHOHFWHG PHWKRG�

7R TXLW FRQILUPDWLRQ� SUHVV WKH ´4XLWµ WRXFK VZLWFK� 7KH +LVWRU\ 5HFRUG PHQX
ZLOO EH UHGLVSOD\HG�

� &RQILUPLQJ UHFRUGHG VFUHHQ GDWD GXULQJ RSHUDWLRQ

6FUHHQV 1R� ���� DQG 1R� ���� DUH IRU GLVSOD\LQJ UHFRUGHG VFUHHQ GDWD�

(LWKHU VFUHHQ ZLOO EH GLVSOD\HG DFFRUGLQJ WR WKH GDWD GLVSOD\ RUGHU VHOHFWHG�

6FUHHQ 1R� ����� ,Q RUGHU RI RFFXUUHQFH
6FUHHQ 1R� ����� ,Q RUGHU RI IUHTXHQF\



5HIHUHQFH

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

: :KHQ WKH GLUHFW FRQQHFWLRQ V\VWHP LV XVHG� VFUHHQV 1R� ���� DQG1R����� DUH
UHVHUYHG IRU UHFRUGHG VFUHHQ GDWD GLVSOD\� 7KH\ DUH XQDYDLODEOH IRU DQ\ RWKHU
SXUSRVH�

: ,I WKH VFUHHQ DWWULEXWH �QXPHUDO VHWWLQJ DWWULEXWH� IRU VFUHHQ QXPEHUV ���� DQG
���� LV ´XVHUµ� WKH WRXFK VZLWFKHV XVHG WR VFUROO WKH VFUHHQ GR QRW DSSHDU ZKHQ
WKH GLVSOD\ KLVWRU\ LV GLVSOD\HG GXULQJ RSHUDWLRQ� ,Q WKLV FDVH� FUHDWH WRXFK
VZLWFKHV ï VXFK DV WKH DQG WRXFK VZLWFKHV VKRZQ LQ WKH ILJXUH EHORZ ï LQ
DGYDQFH DW WKH ULJKW HGJH RI WKH VFUHHQ� 7KH VL]H RI WKH VZLWFKHV VKRXOG QRW
H[FHHG �� GRWV �WZR UHJXODU WRXFK VZLWFK ZLGWKV�� :KHQ XVLQJ DQ 17��&� VH�
OHFW ´ZKLWHµ DV WKH EDFNJURXQG FRORU IRU WKH VFUHHQ�



> 6<67(0 0(18 @

4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

> 0$,17(1$1&( 0(18 @

4XLW
'LVSOD\ +LVWRU\

,�2 &KHFN

0HPRU\ 6ZLWFK

37 6HWWLQJV
,QLW� 0HPRU\

> ,�2 &+(&. 0(18 @

4XLW
([S� ,�2 8QLW
7RXFK 6ZLWFK

%X]]HU
/('

&RPPXQLFDWLRQ
/&' 'LVSOD\

1H[W

&DOHQGDU
%DWWHU\
3ULQWHU

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

����� ,�2 &KHFN
7KH ,�2 RSHUDWLRQV IRU WKH IROORZLQJ LWHPV RI WKH 17�����& DUH FKHFNHG E\ WKH ,�2
FKHFN IXQFWLRQ�

� ([SDQGHG ,�2 XQLW � %X]]HU &KHFN

� 7RXFK 6ZLWFK � /(' &KHFN

� &RPPXQLFDWLRQ &KHFN � &DOHQGDU 	 &ORFN

� /&' 'LVSOD\ � %DWWHU\ 9ROWDJH

� %DFNOLJKW � 3ULQWHU &KHFN

&KHFNLQJ WKH ([SDQGHG ,�2 &KHFN WKH H[SDQGHG ,�2 XQLW �%�$ XQLW� E\ XVLQJ WKH PHQX RSHUDWLRQ IURP WKH
6<67(0 0(18 VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´,�2 &KHFNµ�

6HOHFW ´([S� ,�2 8QLW �%�$
XQLW�µ�
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&DXWLRQ

5HIHUHQFH

> 6<67(0 0(18 @

4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

: ,QSXW FKHFN

7KH WZR URZV RI URXQG ODPSV ,1�� WR ,1�� LQ WKH XSSHU SDUW RI WKH VFUHHQ FRUUH�
VSRQG WR H[SDQGHG ,�2 LQSXW ELWV � WR ��� :KHQ D WRXFK VZLWFK LV SUHVVHG� WKH
FRUUHVSRQGLQJ LQSXW ELW LV 21 ZKLOH LW LV EHLQJ SUHVVHG�

: 2XWSXW FKHFN

7KH WZR URZV RI VTXDUH WRXFK VZLWFKHV287�� WR 287�� LQ WKH ORZHU SDUW RI WKH
VFUHHQ FRUUHVSRQG WR H[SDQGHG ,�2 RXWSXW ELWV � WR ��� :KHQ D WRXFK VZLWFK LV
SUHVVHG� WKH FRUUHVSRQGLQJ RXWSXW ELW LV 21 ZKLOH LW LV EHLQJ SUHVVHG�

$V IDU DV SRVVLEOH� GLVFRQQHFW DOO SHULSKHUDO GHYLFHV FRQQHFWHG WR WKH RXWSXW WHU�
PLQDOV EHIRUH H[HFXWLQJ WKH RXWSXW FKHFN� 2WKHUZLVH� HDFK WLPH DQ RXWSXW WHUPL�
QDO FRPHV 21 GXULQJ WKH FKHFN RSHUDWLRQ� D EX]]HU� RU ZDUQLQJ ODPS� HWF� ZLOO EH
DFWLYDWHG DW D SHULSKHUDO GHYLFH�

: :KHQ WKH FKHFN LV ILQLVKHG� SUHVV WKH ´(QGµ WRXFK VZLWFK� 7KH ,�2 FKHFN PHQX
ZLOO EH UHGLVSOD\HG�

,I WKH NH\ SUHVV VRXQG LV VHW WR ´21µ ZLWK WKH PHPRU\ VZLWFKHV� LW ZLOO VRXQGZKHQ
DQ H[SDQGHG ,�2 LQSXW ELW FRPHV 21�
7KH VWDWXVHV RI WKH H[SDQVLRQ ,�2 LQSXWV DUH QRW QRWLILHG WR WKH 3& GXULQJ WKH ,�2
FKHFN�

&KHFNLQJ WKH 7RXFK 6ZLWFKHV

([HFXWH D WRXFK VZLWFK FKHFN E\ WKH PHQX RSHUDWLRQ IURP WKH 6<67(0 0(18
VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�



> 0$,17(1$1&( 0(18 @

4XLW
'LVSOD\ +LVWRU\

,�2 &KHFN

0HPRU\ 6ZLWFK

37 6HWWLQJV
,QLW� 0HPRU\

> ,�2 &+(&. 0(18 @

4XLW
([S� ,�2 8QLW
7RXFK 6ZLWFK

%X]]HU
/('

&RPPXQLFDWLRQ
/&' 'LVSOD\

1H[W

&DOHQGDU
%DWWHU\
3ULQWHU

5HIHUHQFH

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

6HOHFW ´,�2 &KHFNµ�

6HOHFW ´7RXFK 6ZLWFKµ�

7KLV WRXFK VZLWFK LV WR H[LW WKH
WRXFK VZLWFK FKHFNLQJ VFUHHQ� ,WV
FRORU LV GLIIHUHQW IURP WKDW RI WKH
RWKHU VZLWFKHV�

7KH WRXFK VZLWFK LV QRUPDO LI LW LV
KLJKOLJKWHG ZKLOH LW LV SUHVVHG�

: 3UHVV D WRXFK VZLWFK RQ WKH VFUHHQ� ,I WKH WRXFK VZLWFK LV KLJKOLJKWHGZKLOH LW LV
SUHVVHG� WKH WRXFK VZLWFK LV QRUPDOO\ IXQFWLRQLQJ�

: :KHQ WKH FKHFN LV ILQLVKHG� SUHVV WKH �[� WRXFK VZLWFK DW WKH WRS ULJKW FRUQHU RI
WKH VFUHHQ� 7KH ,�2 FKHFN PHQX ZLOO EH UHGLVSOD\HG�

,I PHPRU\ VZLWFK VHWWLQJ IRU WKH NH\ SUHVV VRXQG KDV EHHQ PDGH IRU 21� WKH NH\
SUHVV VRXQGZLOO EHPDGHZKHQD WRXFK VZLWFK LV SUHVVHG� 7KHQXPEHU RI SUHVVHG
WRXFK VZLWFK ZLOO QRW EH QRWLILHG WR WKH 3&�



> 6<67(0 0(18 @

4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

> 0$,17(1$1&( 0(18 @

4XLW
'LVSOD\ +LVWRU\

,�2 &KHFN

0HPRU\ 6ZLWFK

37 6HWWLQJV
,QLW� 0HPRU\

> ,�2 &+(&. 0(18 @

4XLW
([S� ,�2 8QLW
7RXFK 6ZLWFK

%X]]HU
/('

&RPPXQLFDWLRQ
/&' 'LVSOD\

1H[W

&DOHQGDU
%DWWHU\
3ULQWHU

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

&KHFNLQJ WKH &RPPXQLFDWLRQV ZLWK 3&

([HFXWHD17�����&�WR�3&FRPPXQLFDWLRQFKHFN E\ WKHPHQXRSHUDWLRQ IURP WKH
6<67(0 0(18 VKRZQ EHORZ�

7KH 17�����& XVHV WKH VDPH FRQQHFWRU IRU FRQQHFWLRQ WR WKH VXSSRUW WRRO DQG
56����& W\SH FRQQHFWLRQ WR WKH 3&� 7R HVWDEOLVK DQ 56����& W\SH FRQQHFWLRQ
ZLWK WKH 3&� GLVFRQQHFW WKH FDEOH IURP WKH VXSSRUW WRRO DQG FRQQHFW LW WR WKH 3&�
WKH FRPPXQLFDWLRQ FKHFN FDQ WKHQ EH SHUIRUPHG�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´,�2 &KHFNµ�

6HOHFW ´&RPPXQLFDWLRQµ�



> &20081,&$7,21 &+(&. 0(18 @

4XLW
56���&
56���

6HW XS WKH 3/& RI ´KRVW OLQNµ� ´���� ESVµ�
´� VWRS ELWVµ� DQG ´HYHQ SDULW\µ

� 56���&� &+(&. !

6WDUW

(QG

7UDQVPLW 'DWD

5HFHSWLRQ 'DWD
�� �� �� �' �' �� �� �$

�� �� �� �' �' �� �� �� �� �� ��
�$

�'

�'

> 6<67(0 0(18 @

4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

6HOHFW ´56���&µ RU ´56��� µ�

([DPSOH� ´56���&µ VHOHFWHG

6HOHFW ´6WDUWµ�

: 7KH GDWD UHTXLUHG WR FKHFN FRPPXQLFDWLRQ ZLOO EH VHQW WR WKH 3&� DQG ZLOO EH
GLVSOD\HG DW ´7UDQVPLW 'DWDµ LQ KH[DGHFLPDO� ,I FRPPXQLFDWLRQ LV QRUPDO� WKH
UHVSRQVH IURP WKH3&ZLOO EH GLVSOD\HG LPPHGLDWHO\DW ´5HFHSWLRQ'DWDµ� ,I WKHUH
LV QR UHVSRQVH IURP WKH 3& DQG QRWKLQJ LV GLVSOD\HG DW ´5HFHSWLRQ'DWDµ� DQ HU�
URU KDV RFFXUUHG DQG WKH FRPPXQLFDWLRQ FDEOH DQG VHWWLQJ FRQGLWLRQV PXVW EH
FKHFNHG�

: :KHQ WKH FKHFN LV ILQLVKHG� SUHVV WKH ´(QGµ WRXFK VZLWFK� 7KH ´&20081,&$�
7,21 &+(&. 0(18µ ZLOO EH UHGLVSOD\HG�

&KHFNLQJ WKH /&' 'LVSOD\ &KHFN WKH 17�����& /&' GLVSOD\ E\ XVLQJ WKHPHQX RSHUDWLRQ IURP WKH6<67(0
0(18 VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�



> 0$,17(1$1&( 0(18 @

4XLW
'LVSOD\ +LVWRU\

,�2 &KHFN

0HPRU\ 6ZLWFK

37 6HWWLQJV
,QLW� 0HPRU\

> ,�2 &+(&. 0(18 @

4XLW
([S� ,�2 8QLW
7RXFK 6ZLWFK

%X]]HU
/('

&RPPXQLFDWLRQ
/&' 'LVSOD\

1H[W

&DOHQGDU
%DWWHU\
3ULQWHU

> 6<67(0 0(18 @

4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

6HOHFW ´,�2 &KHFNµ�

6HOHFW ´/&' 'LVSOD\µ�

: 'RWV �WKH SRLQWV WKDW PDNH XS WKH VFUHHQ� DUH GLVSOD\HG RQH E\ RQH VWDUWLQJ DW
WKH WRS OHIW RI WKH VFUHHQ� ,Q WKH FDVH RI WKH 17��&� WKH FKHFN LV SHUIRUPHG IRU
HDFK FRORU �LQ WKH RUGHU EODFN@ EOXH@PDJHQWD@ ZKLWH@ \HOORZ@ JUHHQ@
EODFN�� ,I DOO WKH GRWV DUH GLVSOD\HG VXFFHVVIXOO\� WKH GLVSOD\ LV FOHDUHG DQG WKH
´,�2 &+(&. 0(18µ LV UHGLVSOD\HG�

: 7R GLVFRQWLQXH D VFUHHQ GLVSOD\ FKHFN� SUHVV WKH WRXFK VZLWFK DW WKH WRS ULJKW
FRUQHU RI WKH VFUHHQ� 7KH ´,�2 &+(&. 0(18µ ZLOO EH UHGLVSOD\HG�

&KHFNLQJ WKH %X]]HU &KHFN WKH 17�����& EX]]HU E\ XVLQJ WKH PHQX RSHUDWLRQ IURP WKH 6<67(0
0(18 VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�



> 0$,17(1$1&( 0(18 @

4XLW
'LVSOD\ +LVWRU\

,�2 &KHFN

0HPRU\ 6ZLWFK

37 6HWWLQJV
,QLW� 0HPRU\

> ,�2 &+(&. 0(18 @

4XLW
([S� ,�2 8QLW
7RXFK 6ZLWFK

%X]]HU
/('

&RPPXQLFDWLRQ
/&' 'LVSOD\

1H[W

&DOHQGDU
%DWWHU\
3ULQWHU

5HIHUHQFH

> 6<67(0 0(18 @

4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

> 0$,17(1$1&( 0(18 @

4XLW
'LVSOD\ +LVWRU\

,�2 &KHFN

0HPRU\ 6ZLWFK

37 6HWWLQJV
,QLW� 0HPRU\

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

6HOHFW ´,�2 &KHFNµ�

6HOHFW ´%X]]HUµ�

: ,I WKH EX]]HU IXQFWLRQ LV QRUPDO� WKH FRQWLQXRXV EX]]HU VRXQG ZLOO EH PDGH�

: 7R VWRS WKH EX]]HU VRXQGLQJ� SUHVV WKH ´%X]]HUµ WRXFK VZLWFK DJDLQ�

7KRXJKPHPRU\ VZLWFK VHWWLQJ IRU WKH EX]]HU KDV EHHQPDGH IRU 2))� WKH EX]]HU
ZLOO VRXQG ZKHQ WKH EX]]HU FKHFN LV H[HFXWHG�

&KHFNLQJ WKH /(' &KHFN WKH /(' E\ XVLQJ WKH PHQX RSHUDWLRQ IURP WKH 6<67(00(18 VKRZQ EH�
ORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´,�2 &KHFNµ�



> ,�2 &+(&. 0(18 @

4XLW
([S� ,�2 8QLW
7RXFK 6ZLWFK

%X]]HU
/('

&RPPXQLFDWLRQ
/&' 'LVSOD\

1H[W

&DOHQGDU
%DWWHU\
3ULQWHU

> 6<67(0 0(18 @

4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

> 0$,17(1$1&( 0(18 @

4XLW
'LVSOD\ +LVWRU\

,�2 &KHFN

0HPRU\ 6ZLWFK

37 6HWWLQJV
,QLW� 0HPRU\

> ,�2 &+(&. 0(18 @

4XLW
([S� ,�2 8QLW
7RXFK 6ZLWFK

%X]]HU
/('

&RPPXQLFDWLRQ
/&' 'LVSOD\

1H[W

&DOHQGDU
%DWWHU\
3ULQWHU

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

6HOHFW ´/('µ�

7KH ´581µ /(' RQ WKH IURQW IDFH RI WKH 17�����& ZLOO IODVK DOWHUQDWHO\ JUHHQ DQG
UHG� 7KH ´32:(5µ /(' UHPDLQV OLW�

: 7R TXLW WKH /(' FKHFN� SUHVV WKH ´/(' &KHFNµ WRXFK VZLWFK DJDLQ�

&KHFNLQJ WKH &DOHQGDU DQG 7LPH

&KHFN WKH VHWWLQJ RI WKH LQWHUQDO FORFN IXQFWLRQ E\ XVLQJ WKH PHQX RSHUDWLRQ IURP
WKH 6<67(0 0(18 VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´,�2 &KHFNµ�

6HOHFW ´&DOHQGDUµ�



�������� �� � �� � ��

4XLW� &$/(1'$5 &+(&. !

> 6<67(0 0(18 @

4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

> 0$,17(1$1&( 0(18 @

4XLW
'LVSOD\ +LVWRU\

,�2 &KHFN

0HPRU\ 6ZLWFK

37 6HWWLQJV
,QLW� 0HPRU\

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

: :KHQ WKH FKHFN LV ILQLVKHG� SUHVV WKH ´4XLWµ WRXFK VZLWFK� 7KH ´,�2 &+(&.
0(18µ ZLOO EH UHGLVSOD\HG�

: &DOHQGDU DQG FORFN VHWWLQJ FDQ DOVR EH H[HFXWHG E\ RSHUDWLRQ IURP WKH 7RRO 6HW�
WLQJV VFUHHQ RI WKH VXSSRUW WRRO� RU E\ XVLQJ QXPHUDO PHPRU\ WDEOH RSHUDWLRQV�
)RU GHWDLOV RQ WKH VHWWLQJ SURFHGXUHZKHQ XVLQJ WKH VXSSRUW WRRO� UHIHU WR WKH17�
VHULHV 6XSSRUW 7RRO 2SHUDWLRQ 0DQXDO �9����(����� DQG IRU GHWDLOV RQ WKH VHW�
WLQJ SURFHGXUH XVLQJ QXPHUDOPHPRU\ WDEOHV� UHIHU WR 12 7$* ´&ORFN )XQFWLRQµ
�SDJH 12 7$*��

&KHFNLQJ WKH %DWWHU\ 9ROWDJH

&KHFN WKH EDWWHU\ YROWDJH E\ XVLQJ WKH PHQX RSHUDWLRQ IURP WKH 6<67(00(18
VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´,�2 &KHFNµ�



> ,�2 &+(&. 0(18 @

4XLW
([S� ,�2 8QLW
7RXFK 6ZLWFK

%X]]HU
/('

&RPPXQLFDWLRQ
/&' 'LVSOD\

1H[W

&DOHQGDU
%DWWHU\
3ULQWHU

4XLW� %$77(5< &+(&. !

1RUPDO

> 6<67(0 0(18 @

4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

> 0$,17(1$1&( 0(18 @

4XLW
'LVSOD\ +LVWRU\

,�2 &KHFN

0HPRU\ 6ZLWFK

37 6HWWLQJV
,QLW� 0HPRU\

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

6HOHFW ´%DWWHU\µ�

: $IWHU FKHFNLQJ WKH VFUHHQ PHVVDJH� SUHVV WKH ´4XLWµ WRXFK VZLWFK� 7KH ´,�2
&+(&. 0(18µ ZLOO EH UHGLVSOD\HG�

&KHFNLQJ WKH 3ULQWHU

&KHFN FRPPXQLFDWLRQZLWK WKH SULQWHU E\ XVLQJ WKHPHQX RSHUDWLRQ IURP WKH 6<6�
7(0 0(18 VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´,�2 &KHFNµ�



> ,�2 &+(&. 0(18 @

4XLW
([S� ,�2 8QLW
7RXFK 6ZLWFK

%X]]HU
/('

&RPPXQLFDWLRQ
/&' 'LVSOD\

1H[W

&DOHQGDU
%DWWHU\
3ULQWHU

4XLW� 35,17(5 &+(&. !

6WDUW

> 6<67(0 0(18 @

4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

> 0$,17(1$1&( 0(18 @

4XLW
'LVSOD\ +LVWRU\

,�2 &KHFN

0HPRU\ 6ZLWFK

37 6HWWLQJV
,QLW� 0HPRU\

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

6HOHFW ´3ULQWHUµ�

3UHVV ´6WDUWµ�

´35,17(5 &+(&.µ ZLOO EH
SULQWHG RXW DW WKH FRQQHFWHG
SULQWHU�

: 2Q FRPSOHWLRQ RI WKH FKHFN� WKH PHVVDJH ´)LQLVK &KHFNµ ZLOO EH GLVSOD\HG�

: 2Q FRQILUPLQJ WKH UHVXOW� SUHVV WKH ´4XLWµ WRXFK VZLWFK� 7KH ´,�2 &+(&.0(18µ
ZLOO EH UHGLVSOD\HG�

&KHFNLQJ WKH %DFNOLJKW

&KHFN WKH%DFNOLJKWE\ XVLQJ WKHPHQX RSHUDWLRQ IURP WKH6<67(00(18 VKRZQ
EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´,�2 &KHFNµ�



> ,�2 &+(&. 0(18 @

4XLW
([S� ,�2 8QLW
7RXFK 6ZLWFK

%X]]HU
/('

&RPPXQLFDWLRQ
/&' 'LVSOD\

1H[W

&DOHQGDU
%DWWHU\
3ULQWHU

> ,�2 &+(&. 0(18 @

4XLW
%DFNOLJKW

3UHY�

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

6HOHFW ´1H[Wµ�

6HOHFW ´%DFNOLJKWµ�

: :KHQ ´%DFNOLJKWµ LV VHOHFWHG� WKH EDFNOLJKWZLOO VWDUW IODVKLQJ� 7KH 17�� KDV WZR
EDFNOLJKW FRORUV DQG WKLV IODVKLQJ IROORZV WKH VHTXHQFH VKRZQ EHORZ LQ WKH FDVH
RI WKH 17���

5HG RQO\ OLJKWV� UHG RII� ZKLWH RQO\ OLJKWV� ZKLWH RII� ���

: 7R VWRS WKH EDFNOLJKW IODVKLQJ� SUHVV WKH ´%DFNOLJKWµ WRXFK VZLWFK DJDLQ�



> 6<67(0 0(18 @

4XLW
7UDQVPLW 0RGH

0DLQWHQDQFH 0RGH

> 0$,17(1$1&( 0(18 @

4XLW
'LVSOD\ +LVWRU\

,�2 &KHFN

0HPRU\ 6ZLWFK

37 6HWWLQJV
,QLW� 0HPRU\

4XLW� 37 6(77,1*6 !
6FUHHQ 0HPRU\ 6L]H ���N
37 &RQWURO $UHD

21
37 1RWLI\ $UHD
6:��� 6\VWHP 5HVHUYHG
6:��� 21�0HPRU\ 3URWHFW
6:��� 21�1RW 'LVSOD\ 6\VWHP 0HQX
6:��� 21�,QLW� 6FUHHQ 0HPRU\
6:��� 6\VWHP 5HVHUYHG
6:��� 6\VWHP 5HVHUYHG
6:��� 21�(UDVH 6\VWHP 3URJUDP
6:��� )RU WKH 7HUPLQDWHU 9DOLG� 7XUQ 21

2))

'0����
'0����

5HIHUHQFH

���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���

����� &KHFNLQJ WKH 37 6HWWLQJ 6WDWXV
&KHFNLQJ WKH 37 6HWWLQJ 6WDWXV

'LVSOD\ WKH 17�����& VHWWLQJV E\ XVLQJ WKH PHQX RSHUDWLRQ IURP WKH 6<67(0
0(18 VKRZQ EHORZ�

6HOHFW ´0DLQWHQDQFH 0RGHµ�

6HOHFW ´37 6HWWLQJVµ�

: 7KH FXUUHQW 17�����& VHWWLQJ VWDWXV ZLOO EH GLVSOD\HG�

: 3UHVVLQJ WKH ´4XLWµ WRXFK VZLWFK ZLOO H[LW WKH ´37 6HWWLQJVµ GLVSOD\ DQG FDXVH WKH
17�����& WR UHWXUQ WR WKH ´0$,17(1$1&( 0(18µ�

6:��� LV IDFWRU\�VHW WR 2))� 6LQFH LW LV QRW SRVVLEOH WR GLVSOD\ (QJOLVK ZLWK WKLV
VHWWLQJ� LWPXVW EH VHW WR 21 EHIRUH LQVWDOOLQJ WKH V\VWHPSURJUDP� �8VH WKH LQVWDOO�
HU��



���

6\VWHP 0DLQWHQDQFH 6HFWLRQ ���



���

6(&7,21 �
17�����& )XQFWLRQV

7KLV VHFWLRQ GHVFULEHV WKH IXQFWLRQV RI WKH 17�����&�

��� &UHDWLQJ DQG 7UDQVPLWWLQJ 6FUHHQ 'DWD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ WKH 6XSSRUW 7RRO IRU 8VH ZLWK WKH 17�����& ���� � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &UHDWLQJ 6FUHHQ 'DWD ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 2XWOLQH RI )XQFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 17�����& 6FUHHQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RORU 'LVSOD\ �17��& RQO\� ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KDUDFWHUV DQG )LJXUHV :KLFK FDQ EH 'LVSOD\HG ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPPXQLFDWLRQ ZLWK WKH 3& ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6FUHHQ 'LVSOD\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &ODVVLILFDWLRQ RI 6FUHHQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6FUHHQ $WWULEXWHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 0HPRU\ 7DEOHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KDUDFWHU�6WULQJ 0HPRU\ 7DEOH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1XPHUDO 0HPRU\ 7DEOH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %LW 0HPRU\ 7DEOH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� *UDSKV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %DU *UDSK )XQFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 7UHQG *UDSK 6HWWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %URNHQ /LQH *UDSK 6HWWLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� /$03 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 1RUPDO /DPS )XQFWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,PDJH /LEUDU\ /DPS )XQFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



?
?

���

&UHDWLQJ DQG 7UDQVPLWWLQJ 6FUHHQ 'DWD 6HFWLRQ ���

��� &UHDWLQJ DQG 7UDQVPLWWLQJ 6FUHHQ 'DWD
7KLV VHFWLRQ GHVFULEHV EULHIO\ WKH VXSSRUW WRRO VHWWLQJV UHTXLUHG IRU FUHDWLQJVFUHHQ
GDWD DQG WKH VFUHHQ GDWD FUHDWLRQ SURFHGXUH�

)RU WKH GHWDLOV RI WKH VXSSRUW WRRO DQG VFUHHQ GDWD FUHDWLRQ� UHIHU WR WKH ´17�VHULHV
6XSSRUW 7RRO 2SHUDWLRQ 0DQXDOµ �9����(�����

����� 6HWWLQJ WKH 6XSSRUW 7RRO IRU 8VH ZLWK WKH 17�����&
7R FUHDWH WKH VFUHHQGDWD IRU WKH17�����&�PDNH VHWWLQJVZLWK WKH VXSSRUW WRRO IRU
XVH ZLWK WKH 17�����&�

6HOHFW ´7RRO 6HWWLQJVµ�



���

&UHDWLQJ DQG 7UDQVPLWWLQJ 6FUHHQ 'DWD 6HFWLRQ ���

7R FUHDWH WKH 17�����& VFUHHQ GDWD� PDNH VHWWLQJV LQ WKH ´7RRO 6HWWLQJVµ VFUHHQ
DV IROORZV�

17��

37 7\SH � 17��
0HPRU\ 6L]H � ��� .%
'LUHFW $FFHVV � 9HU�
'LUHFW 0DFQ 7\SH � 20521

17��&

37 7\SH � 17��&
0HPRU\ 6L]H � ��� .%
'LUHFW $FFHVV � 9HU�
'LUHFW 0DFQ 7\SH � 20521

����� &UHDWLQJ 6FUHHQ 'DWD
6FUHHQ 'DWD &UHDWLRQ 0HWKRG

7KHVFUHHQGDWD LV FUHDWHGE\ XVLQJ WKH VXSSRUW WRRO� 7KH VXSSRUW WRRO UHJLVWHUV WKH
VFUHHQ GDWD XVHG ZLWK RQH 17�����& WR RQH ILOH�

6FUHHQ GDWD FDQ EH FUHDWHG E\ RQH RI WKH IROORZLQJ WKUHH PHWKRGV�

: FUHDWLQJ D QHZ ILOH�

: HGLWLQJ DQ H[LVWLQJ ILOH�

: UHDGLQJ DQG HGLWLQJ VHOHFWHG VFUHHQV IURP DQ H[LVWLQJ ILOH�

6FUHHQ 'DWD &UHDWLRQ 3URFHGXUH

7KH IROORZLQJ JLYHV WKH EDVLF VFUHHQ GDWD FUHDWLRQ SURFHGXUH� 5HTXLUHG VHWWLQJV
DQG UHIHUHQFH SDJHV DUH JLYHQ IRU HDFK VWHS RI WKH SURFHGXUH�

➡ 6HOHFW ´7RRO 6HWWLQJVµ LQ WKH 0DLQ 0HQX WR GLVSOD\ WKH ´7RRO 6HWWLQJVµ VFUHHQ�
6HWWLQJV RI 17 PRGHO� PHPRU\ VL]H� DQG GLUHFW VHWWLQJ DUH PDGH LQ WKLV VFUHHQ�
5HIHU WR ´6HWWLQJ WKH VXSSRUW WRRO IRU XVH ZLWK WKH 17�����&µ RQ WKH SUHYLRXV
SDJH�



���

&UHDWLQJ DQG 7UDQVPLWWLQJ 6FUHHQ 'DWD 6HFWLRQ ���

6HOHFW ´(GLW 6FUHHQµ�

➡ 6HOHFW D ILOH XVHG IRU VWRULQJ WKH VFUHHQ GDWD IRU WKH 17�����& LQ WKH ´)LOH /LVWµ
VFUHHQ�

7R FUHDWH D QHZ ILOH� VHOHFW ´1HZ )LOHµ�

7R HGLW DQ H[LVWLQJ ILOH� VHOHFW D ILOH WR HGLW�

6HOHFW ´1HZ )LOHµ DQG SUHVV >(QWHU@� (QWHU ILOHQDPH RQ FRPSOHWLRQ RI FUHDWLRQ�

6HOHFW ´6FUHHQ &UHDWLRQµ�

6HOHFW D VFUHHQ QXPEHU WR HGLW LQ WKH VHOHFWHG ILOH LQ WKH ´6FUHHQ /LVWµ VFUHHQ�

1RWH WKDW WKH 37 VWDWXV FRQWURO DUHD DQG 37 VWDWXV QRWLI\ DUHD PXVW EH VHW DV GH�
VFULEHG EHORZ EHIRUH VHOHFWLQJ WKH VFUHHQ QXPEHU�

7R UHDG WKH VFUHHQ GDWD IURP RWKHU ILOH� SUHVV WKH >)�@ �5HDG� IXQFWLRQ NH\�

➡ :KLOH LQ WKH ´6FUHHQ /LVWµ VFUHHQ� SUHVV WKH >)��@ �1H[W SDJH� NH\� DQG WKHQ�
WKH >)�@ �'LUHFW� NH\ WR GLVSOD\ WKH ´'LUHFW &RQQHFWLRQ 'DWD 6HWWLQJµ ZLQGRZ LQ
ZKLFK WKH KHDG ZRUGV LQ WKH 3& XVHG WR DOORFDWH WKH IROORZLQJ DUHDV�



���

&UHDWLQJ DQG 7UDQVPLWWLQJ 6FUHHQ 'DWD 6HFWLRQ ���

: 37 VWDWXV FRQWURO DUHD� 6HFWLRQ 12 7$* ´17�����& 6WDWXV &RQWUROµ �SDJH
12 7$*�

: 37 VWDWXV QRWLI\ DUHD� 6HFWLRQ 12 7$* ´1RWLILFDWLRQ RI WKH 2SHUDWLQJ 6WDWXV WR
WKH 3&µ �SDJH 12 7$*�

: 1XPHUDO PHPRU\ WDEOH� ´1XPHUDO 0HPRU\ 7DEOHµ �SDJH ����

: &KDUDFWHU�VWULQJ PHPRU\ WDEOH� ´&KDUDFWHU�VWULQJ 0HPRU\ 7DEOHµ �SDJH ����

: ([SDQGHG ,�2� 6HFWLRQ 12 7$* ´2SHUDWLRQ RI ([SDQGHG ,�2 8QLWµ �SDJH
12 7$*�

: %LW PHPRU\ WDEOH� ´%LW 0HPRU\ 7DEOHµ �SDJH ����

3UHVVLQJ >)�@ �$WWULE� RQ WKH ´6FUHHQ /LVWµ VFUHHQ HQDEOHV WKH VFUHHQ DWWULEXWHV WR
EH VHW LQ WKH +HOS 0HVVDJH DUHD� 7KH IROORZLQJ VFUHHQ DWWULEXWHV FDQ EH VHW�

: %X]]HU� 1RQH� &RQW �FRQWLQXRXV VRXQG�� /RQJ �ORQJ LQWHUPLWWHQW VRXQG��
6KRUW �VKRUW LQWHUPLWWHQW VRXQG�

: +LVWRU\� 1R� <HV

: .H\SDG� 6\VWHP� 8VHU

: %DFN &RO

%DFN &RO� �EDFNJURXQG FRORU� FDQ RQO\ EH VHW ZKHQ XVLQJ DQ 17��&�

6HOHFW D VFUHHQ QXPEHU DQG
SUHVV >(QWHU@�

&UHDWH VFUHHQ GDWD LQ WKH (GLW VFUHHQ RI WKH VXSSRUW WRRO� 'DWD RI RQH VFUHHQ FDQ
EH FUHDWHG E\ UHJLVWHULQJ �OD\LQJ RXW� WKH IROORZLQJ GLVSOD\ HOHPHQWV DQG DWWULEXWHV
RQ WKH VFUHHQ�

: )L[HG GLVSOD\
,QSXW FKDUDFWHUV DQG JUDSKLFV�

����������������������´&KDUDFWHUV DQG )LJXUHV ZKLFK FDQ EH 'LVSOD\HG �SDJH ����

: 1XPHUDO GLVSOD\�
6HW WKH QXPHUDO PHPRU\ WDEOH QXPEHU DQG GLVSOD\ PHWKRG�



���

���������������������������������������������������́ 1XPHUDO 0HPRU\ 7DEOHµ �SDJH ����



���

&UHDWLQJ DQG 7UDQVPLWWLQJ 6FUHHQ 'DWD 6HFWLRQ ���

: &KDUDFWHU�VWULQJ GLVSOD\�
6HW WKH FKDUDFWHU�VWULQJ PHPRU\ WDEOH QXPEHU DQG GLVSOD\ PHWKRG�

����������������������������������������´&KDUDFWHU�6WULQJ0HPRU\ 7DEOHµ �SDJH ����

: /DPS�
6HW WKH DOORFDWHG ELW DQG GLVSOD\ PHWKRG�

������������������������������������������������������6HFWLRQ��� ´/DPSµ �SDJH ����

: 7RXFK VZLWFK�
6HW WKH IXQFWLRQV DOORFDWHG ELWV IRU FRQWURO DQG QRWLILFDWLRQ� DQG GLVSOD\ PHWKRG�

�������������������������������������������6HFWLRQ12 7$* ´7RXFK 6ZLWFKHVµ �SDJH
12 7$*�

: *UDSK�
6HW WKH W\SH RI JUDSK� QXPHUDO PHPRU\ WDEOH QXPEHU� DQG GLVSOD\ PHWKRG�

������������������������������������������������������6HFWLRQ ��� ´*UDSKVµ �SDJH ����

: ([SDQGHG ,�2�
6HW WKH VFUHHQ QXPEHU RI WKH VFUHHQ WR EH VZLWFKHG WR�

�������������������������6HFWLRQ12 7$* ´2SHUDWLRQ RI ([SDQGHG ,�2 8QLWµ �SDJH
12 7$*�

: ,QSXW VHWWLQJ�
6HW WKH QXPHUDO�FKDUDFWHU�VWULQJ PHPRU\ WDEOH QXPEHU�

�������������������������������������������6HFWLRQ12 7$* ´1XPHUDO 6HWWLQJµ �SDJH
12 7$*�

���������������������������������6HFWLRQ12 7$* ´&KDUDFWHU�6WULQJ 6HWWLQJµ �SDJH
12 7$*�

: ,PDJH 	 /LEUDU\�
6HW WKH FRGH IRU WKH LPDJH�OLEUDU\ GDWD�

������������������������´&KDUDFWHUV DQG )LJXUHV ZKLFK FDQ EH 'LVSOD\HGµ �SDJH ����

: $ODUP�
6HW WKH W\SH RI DODUP� ELW PHPRU\ WDEOH QXPEHU� DQG GLVSOD\ PHWKRG�

�������������������6HFWLRQ 12 7$* ´$ODUP /LVW 	 +LVWRU\ 'LVSOD\ )XQFWLRQVµ �SDJH
12 7$*�

>([LWLQJ WKH (GLW VFUHHQ@

5HWXUQ WR WKH ´6FUHHQ /LVWµ�

7R VXFFHVVLYHO\ FUHDWH RU PRGLI\ DQRWKHU VFUHHQ� VHOHFW WKH VFUHHQ QXPEHU�



���



���

&UHDWLQJ DQG 7UDQVPLWWLQJ 6FUHHQ 'DWD 6HFWLRQ ���

>7R WKH )LOH 6HOHFWLRQ@

(QWHU ILOHQDPH WR QHZO\ FUHDWHG VFUHHQ GDWD�

5HWXUQ WR WKH ´)LOH /LVWµ�

3UHVVLQJ WKH >)�@ �,Q�6FU� NH\ RQ WKH ´)LOH 6HOHFWLRQµ VFUHHQ DOORZV \RX WR VHW WKH
17������& PHPRU\ VZLWFKHV �WKH VHWWLQJV DUH DFWXDOO\ PDGH ZKHQ WKH VFUHHQ
GDWD LV WUDQVPLWWHG��

7UDQVPLWWLQJ 6FUHHQ 'DWD WR WKH 17�����&

7UDQVPLW WKH VFUHHQ GDWD FUHDWHG E\ XVLQJ WKH VXSSRUW WRRO WR WKH 17�����&
VFUHHQ GDWD PHPRU\�

&RQQHFW WKH 17�����& WR WKH VXSSRUW WRRO DQG VHW WKH 17�����& WR 7UDQVPLW
0RGH� 7KHQ� SUHVV WKH >)�@ �7UDQVPLW� NH\ LQ WKH ´)LOH /LVWµ VFUHHQ WR WUDQVPLW WKH
FUHDWHG VFUHHQ GDWD WR WKH 17�����&�

)RU WKH FRQQHFWLRQ SURFHGXUH WR WKH VXSSRUW WRRO� UHIHU WR 6HFWLRQ ��� ´&RQQHFWLQJ
WR WKH 6XSSRUW 7RROµ �SDJH ���� )RU WKH WUDQVPLVVLRQ RI WKH VFUHHQ GDWD� UHIHU WR
6HFWLRQ ��� ´5HJLVWHULQJ WKH 6FUHHQ 'DWDµ �SDJH ����



���

2XWOLQH RI )XQFWLRQV 6HFWLRQ ���

��� 2XWOLQH RI )XQFWLRQV
����� 17�����& 6FUHHQ

7KLV VHFWLRQJLYHV WKH RXWOLQHRI WKH VFUHHQZKLFK LV WKH EDVLV RI DOO 17�����& IXQF�
WLRQV�

)RU VSHFLILF RSHUDWLRQ SURFHGXUH VXFK DV VFUHHQ VZLWFKLQJ� UHIHU WR ´6ZLWFKLQJ WKH
6FUHHQ 'LVSOD\µ �SDJH 12 7$*��

&UHDWH VFUHHQ GDWD� ZKLFKZLOO EH GLVSOD\HGRQ WKH VFUHHQ� RQ WKH VXSSRUW WRRO� DQG
UHJLVWHU LW LQ WKH LPDJH GDWD PHPRU\ RI WKH 17�����&� )RU UHJLVWUDWLRQ RI VFUHHQ
GDWD� UHIHU WR ��� ´5HJLVWHULQJ WKH 6FUHHQ 'DWDµ �SDJH ����

6FUHHQ &RPSRVLWLRQ

7KH17�����&VFUHHQ LV ��� GRWVZLGH E\ ��� GRWV ORQJ� (DFK GRW LV VHW E\ D FRP�
ELQDWLRQ RI DQ ; FRRUGLQDWH �KRUL]RQWDO� DQG D < FRRUGLQDWH �YHUWLFDO��

7KH FRRUGLQDWH RULJLQ ��� �� LV SRVLWLRQHG LQ WKH XSSHU OHIW FRUQHU RI WKH VFUHHQ�

; FRRUGLQDWH �KRUL]RQWDO�

< FRRUGLQDWH
�YHUWLFDO�

&RRUGLQDWHV -
�[� \�

���

���� ������

�

�

'LVSOD\ (OHPHQWV

7KH VFUHHQ FDQ GLVSOD\ WKH IROORZLQJ HOHPHQWV� (DFK HOHPHQW LV FDOOHG D GLVSOD\
HOHPHQW�

7$5*(7
352'8&7

&

(0(5*(1&<
6723

0DUN
,PDJH GDWD

'DWH DQG WLPH

&KDUDFWHUV 7RXFK VZLWFK

*UDSKLF /DPS

&KDUDFWHU�VWULQJV
1XPHULF NH\V

1XPHULF YDOXH 1XPHUDO
VHWWLQJ

*UDSK

287387

352'8&7

'

�������� �����
/,1( % 352'8&7,21
67$786
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6FUHHQ 0DQDJHPHQW $OO VFUHHQV GLVSOD\HG RQ WKH 17�����& DUH PDQDJHG E\ WKHLU VFUHHQ QXPEHUV�

$ VFUHHQ QXPEHU FDQ EH DVVLJQHGDW WKH WLPHRI WKH FUHDWLRQ RI D VFUHHQE\ WKH XVH
RI WKH VXSSRUW WRRO� 8S WR ���� VFUHHQV FDQ EH FUHDWHG� DQG VFUHHQ QXPEHUV IURP
� WR ���� FDQ EH JLYHQ WR HDFK RI WKHP DV GHVLUHG� 7KH VFUHHQ QXPEHU LV YHU\
KHOSIXO LQ VZLWFKLQJ WKH VFUHHQ EHLQJ GLVSOD\HG WR D GHVLUHG RQH IURP WKH 3&� RU LQ
VSHFLI\LQJ WKH VFUHHQ WR EH GLVSOD\HG DW WKH VWDUWXS RI WKH V\VWHP �LQLWLDO GLVSOD\
VFUHHQ��

6SHFLDO 6FUHHQ 1XPEHUV 6FUHHQV 1R� � DQG 1R� ���� WKURXJK 1R� ���� DUH NHSW IRU WKH IROORZLQJ VSHFLDO
SXUSRVHV�

� 6FUHHQ 1R� ´�µ

6FUHHQ1R� � LV UHVHUYHGZLWK WKH V\VWHP DV WKH QR�GLVSOD\ VFUHHQ� 6HOHFW WKLV
VFUHHQ ZKHQ WKHUH LV QR QHHG WR GLVSOD\ GDWD RQ WKH VFUHHQ�

� 6FUHHQ 1R� ´����µ

6FUHHQ 1R� ���� LV UHVHUYHG ZLWK WKH V\VWHP DV WKH VFUHHQ IRU +LVWRU\ UHFRUG
LQ RUGHU RI RFFXUUHQFH� 6HOHFW WKLV VFUHHQ WR GLVSOD\ VFUHHQ GDWD LQ RUGHU RI
RFFXUUHQFH�

� 6FUHHQ 1R� ´����µ

6FUHHQ 1R� ���� LV UHVHUYHG ZLWK WKH V\VWHP DV WKH VFUHHQ IRU +LVWRU\ UHFRUG
LQ RUGHU RI IUHTXHQF\� 6HOHFW WKLV VFUHHQ WR GLVSOD\ VFUHHQ GDWD LQ RUGHU RI IUH�
TXHQF\�

� 6FUHHQ 1R� ´����µ

6FUHHQ 1R� ���� FDQ EH GHILQHG DV WKH ´&RQQHFWLQJ WR KRVWµ VFUHHQ� :LWKRXW
UHJLVWHULQJ WKLV VFUHHQ� D VFUHHQZLWK WKHPHVVDJH ´&RQQHFWLQJ7R +RVWµ DXWR�
PDWLFDOO\DSSHDUVZKHQ WKH SRZHU LV WXUQHGRQ� RU WKHPRGH LV VKLIWHG WR RSHUD�
WLRQ� 6FUHHQV1R� ���� WKURXJK1R� ����PD\ EH XVHG IRU ZLQGRZ VFUHHQV IRU
WKH SRS�XS ZLQGRZ IXQFWLRQ� ,Q RWKHU FDVHV� WKH\ DUH XVDEOH DV QRUPDO
VFUHHQV�

6FUHHQV 1R� ���� WKURXJK 1R� ���� DUH LQWHQGHG WR EH XVHG IRU H[WHQVLRQ IXQF�
WLRQV� ,I WKH\ DUH XVHG DV XVHU VFUHHQV� LW ZLOO QRW EH SRVVLEOH WR XVH H[WHQVLRQ
IXQFWLRQV�
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����� &RORU 'LVSOD\ �17��& RQO\�
7KH 17��& FDQ GLVSOD\ WKH HQWLUH VFUHHQ DQG VFUHHQ HOHPHQWV� VXFK DV FKDUDF�
WHUV DQG JUDSKLFV� LQ HLJKW GLIIHUHQW FRORUV� 6SHFLI\ D FRORU DV DQ DWWULEXWH IRU HDFK
GLVSOD\ HOHPHQW ZKHQ FUHDWLQJ D VFUHHQ RQ WKH VXSSRUW WRRO�

7KH 17�� LV QRW FDSDEOH RI FRORU GLVSOD\�

$YDLODEOH &RORUV 7KH IROORZLQJ HLJKW FRORUV FDQ EH VHOHFWHG�

EODFN� EOXH� UHG� PDJHQWD� JUHHQ� F\DQ� \HOORZ� ZKLWH

7KH IRXU FRORU FRPELQDWLRQV EHORZ DUH H[FOXVLYH 25HG� 7KH FRPELQDWLRQ RI WZR
H[FOXVLYH25HG FRORUV PHDQV WKDW LI WKH FRORU RI D GLVSOD\ HOHPHQW LV WKH VDPH DV
WKDW RI WKH EDFNJURXQG� LW ZLOO EH GLVSOD\HG LQ D GLIIHUHQW FRORU�

<HOORZ� IRU H[DPSOH� LV H[FOXVLYH 25HG ZLWK EOXH�

5HG� &\DQ *UHHQ� 0DJHQWD %OXH� <HOORZ :KLWH� %ODFN

7KH IROORZLQJ GLVSOD\ HOHPHQWV DUH GLVSOD\HG LQ WKH DERYH FRPELQDWLRQV RI FRORUV�

� ,QSXW DUHD GLVSOD\ IUDPH DQG EDFNJURXQG FRORUV RI QXPHUDO DQG FKDUDFWHU�
VWULQJ VHWWLQJ VFUHHQ �5HIHU WR SDJHV 12 7$* DQG 12 7$*��

� /DPS FRORUV ZKHQ WKH\ DUH RQ� DQG ODPS JXLGH GLVSOD\ FKDUDFWHU FRORUV
�5HIHU WR SDJH �����

� 7RXFK VZLWFK FRORUV ZKHQ WKH\ DUH RQ� DQG JXLGH GLVSOD\ FKDUDFWHU FRORUV
�5HIHU WR SDJH 12 7$*��

� 'LVSOD\ FRORU RI HLJKW GRWV EH\RQG WKH WRS RI D EDU JUDSK� DQG VFUHHQ EDFN�
JURXQG FRORU �5HIHU WR SDJH �����

7UDQVSDUHQW 'LVSOD\ :KHQ WZR GLVSOD\ HOHPHQWV RYHUODS ZLWK HDFK RWKHU� WKH EDFNJURXQG FRORU RI WKH
RYHUO\LQJ HOHPHQW FRQFHDOV WKH XQGHUODLG GLVSOD\ HOHPHQW�

%HVLGHV WKH DERYH HLJKW FRORUV� WKH FRORU RI ´WUDQVSDUHQF\µ LV DYDLODEOH IRU WKH
EDFNJURXQG RI VRPH GLVSOD\ HOHPHQWV�

:KHQ ´WUDQVSDUHQF\µ LV VHW� QRWKLQJ DSSHDUV EHKLQG D GLVSOD\ HOHPHQW� DQG WKH
GLVSOD\ HOHPHQW RU VFUHHQ EDFNJURXQG FRORU XQGHU LW EHFRPHV YLVLEOH�

%DFNJURXQG FRORU
�WUDQVSDUHQW�

�1RUPDO GLVSOD\! �7UDQVSDUHQW GLVSOD\!

*UDSKLF XQGHU
FKDUDFWHU

*UDSKLF XQGHU
FKDUDFWHU

&KDUDFWHU &KDUDFWHU

%DFNJURXQG FRORU
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: 'LVSOD\ HOHPHQWV ZKLFK FDQ EH GLVSOD\HG LQ WKH FRORU RI ´WUDQVSDUHQF\µ

1RUPDO GLVSOD\ FKDUDFWHUV

/DPS �RU WRXFK VZLWFK� JXLGH GLVSOD\ FKDUDFWHUV

/DPSV �RU WRXFK VZLWFKHV� ZKHQ WKH\ DUH RII

)LOOHG JUDSKLF SDWWHUQV

: 'LVSOD\ HOHPHQWV ZKLFK FDQQRW EH GLVSOD\HG LQ WKH FRORU RI ´WUDQVSDUHQF\µ

'LVSOD\ FKDUDFWHU�VWULQJV LQ FKDUDFWHU�VWULQJ PHPRU\ WDEOH

'LVSOD\ QXPHULF YDOXHV LQ QXPHUDO WDEOH

1XPHULF YDOXHV DQG FKDUDFWHU�VWULQJV RQ QXPHUDO DQG FKDUDFWHU�VWULQJ VHW�
WLQJ VFUHHQ

&KDUDFWHUV LQGLFDWLQJ SHUFHQWDJH ��� RQ JUDSKV

&RORU 'LVSOD\ RI WKH 6FUHHQ 7KH EDFNJURXQG FRORU RI WKH HQWLUH VFUHHQ FDQ EH VSHFLILHG� 6HW WKH EDFNJURXQG
FRORU DV D VFUHHQ DWWULEXWH ZKHQ FUHDWLQJ VFUHHQ GDWD RQ WKH VXSSRUW WRRO�

&RORU 'LVSOD\ RI &KDUDFWHUV 7KH FRORU RI FKDUDFWHUV �FKDUDFWHU FRORU� DQG WKDW RI WKH VTXDUH IUDPH �EDFNJURXQG
FRORU� FDQ EH VSHFLILHG�

%DFNJURXQG FRORU

&KDUDFWHU FRORU

&RORU 'LVSOD\ RI *UDSKLFV 7KH RXWOLQH RI D JUDSKLF FDQ EH GUDZQ LQ D VSHFLILHG FRORU� DQG WKH JUDSKLF FDQ EH
ILOOHG LQ D SDWWHUQ LQ VSHFLILHG FRORUV�

$V ILOOLQJ SDWWHUQ FRORUV� WKH GLVSOD\ FRORU RI WKH SDWWHUQ LWVHOI� WKH SDWWHUQ EDFN�
JURXQG FRORU DQG WKH ILOOHG DUHD ERXQGDU\ OLQH FRORU FDQ EH VHW�

3DWWHUQ GLVSOD\ FRORU

3DWWHUQ EDFNJURXQG FRORU

)LOOLQJ

2XWOLQH FRORU

/LQH FRORU

:KHQ D ODPS� D WRXFK VZLWFK DQG D JUDSKLF DUH WR EH GLVSOD\HG LQ VSHFLILF FRORUV�
SDUW RI WKH IUDPHV RI WKH GLVSOD\ HOHPHQWV PD\ EH LQYLVLEOH EHFDXVH RI WKH FRP�
ELQDWLRQ RI WKH EDFNJURXQG� RXWOLQH DQG ILOOLQJ FRORUV� 7KLV LV D SKHQRPHQRQSHFX�
OLDU WR D FRORU /&'� QRW D IDLOXUH ZLWK WKH V\VWHP�

,Q VXFK D FDVH� FKDQJH WKH FRORU FRPELQDWLRQ�
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����� &KDUDFWHUV DQG )LJXUHV :KLFK FDQ EH 'LVSOD\HG
7KH 17�����& VFUHHQ FDQ GLVSOD\ FKDUDFWHUV� ILJXUHV� DQG RWKHU YDULRXV HOH�
PHQWV�

7KLV VHFWLRQ GHVFULEHV WKH W\SHV DQGDWWULEXWHVRI WKH FKDUDFWHUV DQG ILJXUHVZKLFK
FDQ EH GLVSOD\HG DQG GR QRW QHHG WR EH FKDQJHG DW DOO�

)RU WKH VHWWLQJV� GLVSOD\� DQG XVH RI WKH FKDUDFWHUV� QXPHULF YDOXHV� DQG JUDSKV
ZKLFK FKDQJHDFFRUGLQJ WR WKH V\VWHP RSHUDWLRQVWDWXV DQG RWKHU FRQGLWLRQV� UHIHU
WR 6HFWLRQ ��� ´0HPRU\ 7DEOHVµ �SDJH �����

7KH SRZHU RI H[SUHVVLRQ RI WKH VFUHHQ FDQ EH LQFUHDVHG E\ JLYLQJ YDULRXV DWWULE�
XWHV VXFK DV WKH HQODUJHG RU UHYHUVH GLVSOD\ WR WKH FKDUDFWHUV DQG ILJXUHV�

7KH FKDUDFWHU DQG ILJXUH DWWULEXWHV FDQ EH VHW LQ WKH HGLW VFUHHQ ZKHQ FUHDWLQJ WKH
VFUHHQ GDWD E\ XVLQJ WKH VXSSRUW WRRO�

7\SHV DQG $WWULEXWHV RI &KDUDFWHUV DQG )LJXUHV

7KH IROORZLQJ W\SHV RI FKDUDFWHUV FDQ EH LQSXW DQG GLVSOD\HG�

&KDUDFWHU
7\SH

'RWV
�YHUWLFDO [
KRUL]RQWDO�

&KDUDFWHU 6HW
0D[LPXP 1XPEHU RI

&KDUDFWHUV 'LVSOD\HG LQ 2QH
6FUHHQ �ZLWKRXW RYHUZULWLQJ�

+DOI VL]H
FKDUDFWHU � [ � $OSKDQXPHULFV DQG

V\PEROV
�� FKDUDFWHUV [ �� OLQHV
����� FKDUDFWHUV�

1RUPDO VL]H
FKDUDFWHUV � [ �� $OSKDQXPHULFV DQG

V\PEROV
�� FKDUDFWHUV [ �� OLQHV
����� FKDUDFWHUV�

7KH 17�����& LV SURYLGHGZLWK ´PDUNVµ� ´LPDJH GDWDµ DQG ´OLEUDU\ GDWDµ LQ DGGLWLRQ
WR UHJXODU FKDUDFWHUV�

: 0DUNV

$ PDUN LV D JUDSKLF SDWWHUQ FRPELQLQJ �� [ ��� �� [ �� DQG �� [ �� GRWV� ��� GRW
DQG ���GRW PDUNV� KRZHYHU� DUH FRPELQDWLRQV RI � �� [ �� DQG �� �� [ �� ���GRW
PDUNV� UHVSHFWLYHO\�

8S WR ��� ���GRW PDUNV FDQ EH UHJLVWHUHG LQ RQH VFUHHQ GDWD ILOH DV FKDUDFWHUV
ZLWK ��E\WH FRGHV ))��+ WR ))))+�

���GRW PDUN

��

��

��

��

�� ��

��

��

���GRW PDUN ���GRW PDUN
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: ,PDJH GDWD

,PDJH GDWD LV D VHW RI LPDJHV RI ZKLFK VL]HV FDQ EH GHVLJQDWHG LQ XQLWV RI � GRWV
LQ D VTXDUH DUHD UDQJLQJ IURP � [ � GRWV WR ��� [ ��� GRWV �HQWLUH VFUHHQ��

&UHDWH LPDJHV WR EH UHJLVWHUHG DV LPDJH GDWD E\ FXWWLQJ SDUW RI DQRWKHU GLVSOD\
VFUHHQ RU GUDZLQJ WKHP RQ WKH VFUHHQ ZKHQ FUHDWLQJ VFUHHQ GDWD� $OO GDWD GLV�
SOD\HG RQ WKH HQWLUH VFUHHQ FDQ DOVR EH UHJLVWHUHG DV LPDJH GDWD�

3DUW RI DQRWKHU
VFUHHQ FDQ EH
FXW DQG GLVSOD\HG�

,PDJH GDWD

,PDJH GDWD

$Q LPDJH GUDZQ
RQ WKH VFUHHQ
FDQ EH GLVSOD\HG�

,PDJH GDWD RI XS WR ��� LPDJHV FDQ EH UHJLVWHUHG LQ D VFUHHQ GDWD ILOH DV ��E\WH
FRGHV RI )(��+ WR )())�

%DVLFDOO\� LPDJH GDWD FDQ EH GLVSOD\HG LQ DQ\ SRVLWLRQ RQ WKH VFUHHQ� KRZHYHU�
WKH HQWLUH LPDJH PD\ QRW EH GLVSOD\HG LQ VRPH VSHFLILF SRVLWLRQV�

: /LEUDU\ GDWD

/LEUDU\ GDWD LV LPDJH GDWD FRQVLVWLQJ RI SOXUDO FKDUDFWHUV DQG JUDSKLFV RI ZKLFK
VL]HV FDQ EH GHVLJQDWHG LQ XQLWV RI � GRW LQ D VTXDUH DUHD UDQJLQJ IURP � [ � GRWV
WR ��� [ ��� GRWV �HQWLUH VFUHHQ��

7KH FUHDWLRQ RI OLEUDU\ GDWD VWDUWV E\ OD\LQJ RXW FKDUDFWHUV DQG JUDSKLFV ZLWK DW�
WULEXWHV RQ WKH VFUHHQ LQ WKH VDPH PDQQHU DV UHJXODU VFUHHQ GDWD�

1H[W� VSHFLI\ WKH DUHD WR EH UHJLVWHUHG� 2QO\ FKDUDFWHUV DQG JUDSKLFV FDQ EH
H[WUDFWHG IURP RWKHU VFUHHQ GDWD DQG UHJLVWHUHG DV OLEUDU\ GDWD� /LEUDU\ GDWD
FDQQRW EH UHJLVWHUHG DV GLVSOD\HG HOHPHQWV�

(YHQ FRPSOLFDWHG
GDWD FDQ EH
GLVSOD\HG�

/LEUDU\ GDWD

2QFH WKH\ DUH UHJLVWHUHGDV OLEUDU\ GDWD� FRPSOLFDWHG LPDJHV FRPSRVHGRI FKDU�
DFWHUV DQG JUDSKLFV FDQ EH GLVSOD\HG PDQ\ WLPHV HDVLO\� DQG QHHG QRW EH
FUHDWHG DJDLQ� 7KH LPDJH GDWD PHPRU\ FDQ EH VDYHG DW WKH VDPH WLPH�
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/LEUDU\ GDWD RI XS WR ��� LPDJHV FDQ EH UHJLVWHUHG LQ D VFUHHQ GDWD ILOH DV ��E\WH
FRGHV )$�� WR )$))� )%�� WR )%))� )&�� WR )&)) DQG )'�� WR )'))�

%DVLFDOO\� OLEUDU\ GDWD FDQ EH GLVSOD\HG LQ DQ\ SRVLWLRQ RQ WKH VFUHHQ� %XW� LQ D
SRVLWLRQ ZKHUH WKH HQWLUH OLEUDU\ GDWD FDQQRW EH GLVSOD\HG� LW DXWRPDWLFDOO\
PRYHV WR DQRWKHU SRVLWLRQ� 8VH FDUH LQ VHWWLQJ D GLVSOD\ SRVLWLRQ�

'LIIHUHQFH EHWZHHQ LPDJH GDWD DQG OLEUDU\ GDWD
:KLOH LPDJHGDWD FDQ WDNH DQ\ IRUP DV VKRZQ LQ WKH VFUHHQH[DPSOH� RQO\ LPDJHV
FRQVLVWLQJ RI FKDUDFWHUV DQG JUDSKLFV FDQ EH OLEUDU\ GDWD�
%HFDXVH RQO\ GUDZQ FKDUDFWHUV DQG JUDSKLF LQIRUPDWLRQ DUH UHJLVWHUHG DV OLEUDU\
GDWD� OLEUDU\ GDWD UHTXLUHV OHVVPHPRU\ FDSDFLW\ WKDQ LPDJHGDWD RIZKLFK WKHGRWV
WR EH GLVSOD\HG RQ WKH VFUHHQ DUH DOO UHJLVWHUHG�

: (QODUJHPHQW RI FKDUDFWHUV DQG PDUNV

&KDUDFWHUV DQG PDUNV FDQ EH HQODUJHG WR WKH IROORZLQJ VFDOHV� ,PDJH GDWD DQG
OLEUDU\ GDWD DUH H[FHSWLRQV�

(TX :LGH +LJK �[ �[ ��[ ��[

: 6PRRWKLQJ

&KDUDFWHUV �RU PDUNV� HQODUJHG WR [� VFDOHV RU ODUJHU DUH GLVSOD\HGZLWK WKH RXW�
OLQH DXWRPDWLFDOO\ VPRRWKHG� 7KLV IXQFWLRQ LV FDOOHG ´VPRRWKLQJµ� ,PDJH GDWD
DQG OLEUDU\ GDWD FDQQRW EH VPRRWKHG�

:LWK VPRRWKLQJ :LWKRXW VPRRWKLQJ

: &RORU GLVSOD\ �17��& RQO\�

1XPEHU RI FRORU� �
1XPEHU RI EDFNJURXQG FRORU� � RU ´WUDQVSDUHQWµ

: 5HYHUVH DQG IODVKLQJ GLVSOD\

1RUPDO GLVSOD\� &KDUDFWHU DQG EDFNJURXQG DUH UHYHUVHG�

5HYHUVH GLVSOD\� 7KH GLVSOD\EULJKWQHVVRI WKH FKDUDFWHU DQG WKH
EDFNJURXQG LV UHYHUVHG FRPSDULQJ ZLWK WKH
QRUPDO GLVSOD\�

)ODVKLQJ GLVSOD\� &KDUDFWHUV DUH GLVSOD\HG DV WKH\ IODVK� 7KH
QRUPDO GLVSOD\ DOWHUQDWHV ZLWK QR�GLVSOD\�

5HYHUVH DQG IODVKLQJ GLVSOD\� 7KH UHYHUVH GLVSOD\ DOWHUQDWHV ZLWK WKH QRUPDO
GLVSOD\�
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,PDJH GDWD FDQQRW EH LQYHUWHG� IODVKHG RU LQYHUWHG DQG IODVKHG DOWHUQDWHO\�

/LEUDU\ GDWD ZLOO EH LQYHUWHG� IODVKHG RU LQYHUWHG DQG IODVKHG DOWHUQDWHO\ DFFRUGLQJ
WR WKH VHWWLQJ DW UHJLVWUDWLRQ�

*UDSKLF 7\SHV DQG 7KHLU $WWULEXWHV

2Q WKH 17�����&� WKH IROORZLQJ W\SHV RI JUDSKLF FDQ EH HQWHUHG DQG GLVSOD\HG�

3RO\OLQHV

&LUFOH

6TXDUH 3RO\JRQ

 $ FRQWLQXRXV VWUDLJKW OLQH ZLWK
XS WR ��� PLGGOH SRLQWV FDQ EH GUDZQ�

 $ SRO\JRQ ZLWK XS WR ���
YHUWH[HV FDQ EH GUDZQ�

$UF )DQ

: 'HVLJQDWLRQ RI OLQH W\SHV

6WUDLJKW OLQHV DUH DYDLODEOH LQ WKH IROORZLQJ IRXU W\SHV�

6ROLG OLQH

%URNHQ OLQH

��GRW FKDLQ OLQH

��GRW FKDLQ OLQH

2WKHU JUDSKLFV FDQ EH GUDZQ RQO\ ZLWK D SRO\OLQH�

: )LOOLQJ

7KH DUHDV RI JUDSKLFV ZLWKLQ WKH RXWOLQH �FORVHG DUHDV� FDQ EH ILOOHG LQ D WLOLQJ
SDWWHUQ�

7KHUH DUH WHQ WLOLQJ SDWWHUV� DV VKRZQ EHORZ�

1DPH 3DWWHUQ 1DPH 3DWWHUQ

)ODW 6ODQW ULJKW

%R[ &URVVKDWFK

6ODQW OHIW *ULG

6WULSH %RUGHU

'LDPRQG +DOIWRQH
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: &RORU GLVSOD\ �17��& RQO\�

1XPEHU RI JUDSKLF IUDPH FRORUV� �

1XPEHU RI GLVSOD\ FRORUV �LQ ILOOLQJ�� �

7KH WLOLQJ SDWWHUQ FRORUV DUH GLVSOD\ FRORUV�

1XPEHU RI EDFNJURXQG FRORUV �LQ ILOOLQJ�� � RU ´WUDQVSDUHQWµ

7KH FRORU YLVLEOH EHWZHHQ WKH EORFNV RI WKH WLOLQJ SDWWHUQ LV WKH EDFNJURXQG
FRORU� :KHQ ´WUDQVSDUHQWµ LV VHOHFWHG� WKH GLVSOD\ HOHPHQW XQGHU WKH JUDSKLF
DSSHDUV WR EH WUDQVSDUHQW�

1XPEHU RI RXWOLQH FRORUV �LQ ILOOLQJ�� �

7KH FRORU RI WKH ERXQGDU\ OLQH VXUURXQGLQJ WKH DUHD WR EH ILOOHG LV WKH RXWOLQH
FRORU�

7LOLQJ SDWWHUQ EDFNJURXQG FRORU

%DFNJURXQG FRORU

7LOLQJ SDWWHUQ GLVSOD\ FRORU

:KHQ ´WUDQVSDUHQWµ LV VHOHFWHG� WKH
VFUHHQ EDFNJURXQG FRORU DSSHDUV
WR EH WUDQVSDUHQW�

3DUW RI WKH JUDSKLF IUDPHPD\ EH LQYLVLEOHEHFDXVH RI WKH FRPELQDWLRQRI WKH GLV�
SOD\ �LQ ILOOLQJ�� EDFNJURXQGDQG RXWOLQHFRORUV� 7KLV SKHQRPHQRQ LV SHFXOLDU WR D
FRORU /&'� QRW D IDLOXUH ZLWK WKH V\VWHP�

,Q VXFK D FDVH� FKDQJH WKH FRORU FRPELQDWLRQ�

: 5HYHUVH DQG IODVKLQJ GLVSOD\

1RUPDO GLVSOD\� 2QO\ WKH RXWOLQH RI D JUDSKLF LV GLVSOD\HG LQ D
GHVLJQDWHG FRORU�

5HYHUVH GLVSOD\� $ JUDSKLF� ZKRVH LQQHU FRQWUDVW RI WKH ERUGHU
OLQH LV UHYHUVHG� LV GLVSOD\HG�

)ODVKLQJ GLVSOD\� 1RUPDO GLVSOD\ DOWHUQDWHV ZLWK QR�GLVSOD\�

5HYHUVH DQG IODVKLQJ GLVSOD\� 1RUPDO GLVSOD\ DOWHUQDWHVZLWK UHYHUVH GLVSOD\�

&RQWLQXRXV VWUDLJKW OLQHV DQG DUFV FDQQRW EH LQYHUWHG� IODVKHG RU LQYHUWHG DQG
IODVKHG DOWHUQDWHO\�

)LOOLQJ FDQ EH GHVLJQDWHG RQO\ ZLWK QRUPDO GLVSOD\�

'R QRW ILOO JUDSKLFV WR ZKLFK D IODVKLQJ GLVSOD\ RU LQYHUVH IODVKLQJ GLVSOD\ DWWULEXWH
KDV EHHQ VHW�
,I D JUDSKLFZLWK D IODVKLQJGLVSOD\RU LQYHUVH IODVKLQJGLVSOD\DWWULEXWH LV WR EH ILOOHG�
WKH DUHD RXWVLGH WKH JUDSKLF PD\ EH ILOOHG LQ WKH VDPH SDWWHUQ ZKHQ WKH V\VWHP
RSHUDWHV�



���

2XWOLQH RI )XQFWLRQV 6HFWLRQ ���

����� &RPPXQLFDWLRQ ZLWK WKH 3&
&RPPXQLFDWLRQ 8VLQJ +RVW /LQN�17 /LQN

7KH 17�����& FDQ FRPPXQLFDWH ZLWK D 3& E\ XVLQJ WKH KRVW OLQN�17 OLQN IXQF�
WLRQV� 8VLQJ WKHVH IXQFWLRQV� ELWV DQGZRUGV FDQ EH DOORFDWHG WR DQ\ DUHD LQ WKH3&
PHPRU\ DQG GDWD FDQ EH ZULWWHQ WR DQG UHDG IURP WKHVH ELWV DQG ZRUGV GLUHFWO\�
7KLV PDNHV WKH IROORZLQJ IXQFWLRQV SRVVLEOH�

&RQWURO DQG QRWLILFDWLRQ RI VFUHHQ HOHPHQWV

&RQWURO DQG QRWLILFDWLRQ RI 17�����& VWDWXVHV

6FUHHQ VZLWFKLQJ

2EWDLQLQJ WKH VFUHHQ QXPEHU RI WKH FXUUHQWO\ GLVSOD\HG VFUHHQ

0HPRU\ WDEOH RSHUDWLRQV

)RU GHWDLOV RQ WKH DFWXDO RSHUDWLRQV UHTXLUHG IRU WKHVH IXQFWLRQV� UHIHU WR 6HFWLRQ �
´8VLQJ +RVW /LQN�17 /LQNµ�

17�����& )XQFWLRQV WKDW FDQ EH &RQWUROOHG

7KH IROORZLQJ 17�����& IXQFWLRQV FDQ EH FRQWUROOHG�

6FUHHQ GLVSOD\ 6FUHHQV FDQ EH GLVSOD\HG DQG GHOHWHG�

%X]]HU 7KUHH W\SHV RI EX]]HU FDQ EH VRXQGHG� DQG
VWRSSHG�

'LVSOD\ KLVWRU\ LQLWLDOL]DWLRQ 7KH GLVSOD\ KLVWRU\ FDQ EH LQLWLDOL]HG�

6FUHHQ SULQWLQJ 7KH GLVSOD\HG VFUHHQ FDQ EH SULQWHG�

:LQGRZ FRQWURO 7KH RSHQLQJRI SRS�XSZLQGRZVFDQ EH GLVDEOHG�

1XPHUDO�FKDUDFWHU�VWULQJ LQSXW FRQWURO
7KH LQSXW RI QXPHUDOV DQG FKDUDFWHU�VWULQJV FDQ
EH GLVDEOHG�

)RU GHWDLOV RQ WKH DFWXDO PHWKRGV XVHG IRU WKHVH W\SHV RI FRQWURO ZLWK WKH
17�����&� VHH 6HFWLRQ 12 7$* ´17�����& 6WDWXV &RQWUROµ �SDJH 12 7$*��

$VFHUWDLQDEOH 17�����& 2SHUDWLRQ 6WDWXVHV

7KH IROORZLQJ 17�����& VWDWXVHV FDQ EH DVFHUWDLQHG�

2SHUDWLQJ VWDWXV :KHWKHU WKH 17�����& LV RSHUDWLQJ RU QRW

%DWWHU\ YROWDJH 7KH EDWWHU\ YROWDJH

6FUHHQ QXPEHU 7KH VFUHHQ QXPEHU RI WKH FXUUHQWO\ GLVSOD\HG
VFUHHQ

1XPHUDO VHWWLQJ LQSXW :KHWKHU D QXPHULFDO YDOXH KDV EHHQ LQSXW ZLWK D
QXPHUDO VHWWLQJ

&KDUDFWHU�VWULQJ VHWWLQJ LQSXW :KHWKHU D FKDUDFWHU�VWULQJ KDV EHHQ LQSXW ZLWK D
FKDUDFWHU�VWULQJ VHWWLQJ

3ULQWHU RSHUDWLQJ VWDWXV :KHWKHU WKH SULQWHU LV SULQWLQJ RU VWRSSHG

)RU WKH DFWXDO PHWKRGV XVHG WR GHWHUPLQH WKHVH RSHUDWLRQ VWDWXVHV RI WKH
17�����&� VHH 6HFWLRQ 12 7$* ´1RWLILFDWLRQ RI WKH 2SHUDWLQJ 6WDWXV WR WKH 3&
�'HWHUPLQLQJ WKH 17�����& 2SHUDWLQJ 6WDWXV�µ �SDJH 12 7$*��



���

6FUHHQ 'LVSOD\ 6HFWLRQ ���

��� 6FUHHQ 'LVSOD\
7KLV VHFWLRQ GHVFULEHV WKH VFUHHQ LQIRUPDWLRQ UHTXLUHG IRU WKH RSHUDWLRQ ZLWK WKH
17�����&�

)RU WKH DFWXDO PHWKRG XVHG WR FKDQJH WKH GLVSOD\HG VFUHHQ� VHH ´6ZLWFKLQJ WKH
6FUHHQ 'LVSOD\µ �SDJH 12 7$*��

)RU WKH DFWXDO PHWKRG XVHG GHWHUPLQH WKH VFUHHQ QXPEHU RI D GLVSOD\HG VFUHHQ�
VHH ´1RWLI\LQJ WKH'LVSOD\6FUHHQ WR WKH 3& �7R NQRZ WKH1XPEHU RI &XUUHQWO\'LV�
SOD\HG 6FUHHQ�µ �SDJH 12 7$*��

����� &ODVVLILFDWLRQ RI 6FUHHQV
7KH 17�����& LV SURYLGHGZLWK WKH IROORZLQJ W\SHV RI VFUHHQV ZKLFK DUH FODVVLILHG
E\ WKH GLVSOD\ PHWKRG�

� 1RUPDO VFUHHQ

� 2YHUODSSLQJ VFUHHQ

� &RQVHFXWLYH VFUHHQ

7KH VFUHHQ W\SH LV VHW ZLWK HDFK VFUHHQ LQ WKH ´6FUHHQ /LVWµ VFUHHQ RI WKH VXSSRUW
WRRO� 6HOHFW D VFUHHQ W\SH DFFRUGLQJ WR WKH SXUSRVH� DQG FUHDWH FKDUDFWHUV DQG
ILJXUHV RQ WKH VFUHHQ� 7KH GHWDLOV RI HDFK VFUHHQ W\SH DUH JLYHQ EHORZ�

1RUPDO 6FUHHQ $ QRUPDO VFUHHQ LV WKH EDVLF VFUHHQ RI WKH 17�����&� ,W LV QRW QHFHVVDU\ WR VHOHFW
D VFUHHQ W\SH �RYHUODSSLQJ RU FRQVHFXWLYH� ZKHQ WR FUHDWH WKH VFUHHQ GDWD RQ D
QRUPDO VFUHHQ�

:KHQ D QRUPDO VFUHHQ LV VHOHFWHG� H[LVWLQJ VFUHHQV ZLOO EH HUDVHG DQG D QRUPDO
VFUHHQ ZLOO EH GLVSOD\HG�

2YHUODSSLQJ 6FUHHQ 6HYHUDO QRUPDO VFUHHQV FDQ EH RYHUODSSHGDQG GLVSOD\HGDV RQH VFUHHQ� $ JURXS
RI RYHUODSSHG VFUHHQV LV FDOOHG DQ ´RYHUODSSLQJ VFUHHQµ�

6HYHUDO QRUPDO VFUHHQV DUH GLVSOD\HG LQ WKH RUGHU RI VFUHHQ QXPEHUV ZKLFK KDYH
EHHQ GHVLJQDWHG WR HDFK VFUHHQ DQG IRUP DQ RYHUODSSLQJ VFUHHQ� 8S WR HLJKW
VFUHHQV FDQ EH RYHUODSSHG WR IRUP RQH RYHUODSSLQJ VFUHHQ� 7KH EDVH VFUHHQ
XVHG IRU PDNLQJ DQ RYHUODSSLQJ VFUHHQ LV FDOOHG D ´SDUHQW VFUHHQµ� DQG D EXQFK RI
VFUHHQV ZKLFK DUH ODLG RYHU WKH SDUHQW VFUHHQ DUH FDOOHG ´FKLOG VFUHHQVµ�

$OO GLVSOD\ HOHPHQWV FDQ EH XVHG RQ D SDUHQW VFUHHQ�

7KH VFUHHQ DWWULEXWHV VXFK DV D EX]]HU DWWULEXWH VHW LQ WKH SDUHQW VFUHHQ EHFRPH
HIIHFWLYH LQ DQ RYHUODSSLQJ VFUHHQ�



���

6FUHHQ 'LVSOD\ 6HFWLRQ ���

>([DPSOH RYHUODSSLQJ VFUHHQ@

���

���

���

6FUHHQ 1R� �

6FUHHQ 1R� ��

6FUHHQ 1R� �

6FUHHQ 1R� ��

7KLV LV DQ
RYHUODSSLQJ
VFUHHQ�

7KLV LV DQ

RYHUODSSLQJ

VFUHHQ�

� 3DUHQW VFUHHQ� 1R� �

� &KLOG VFUHHQV� 1R� ��� 1R� �� DQG 1R� ��

:KHQ VFUHHQ 1R� � LV GHVLJQDWHG� VFUHHQ 1R� � EHFRPHV WKH SDUHQW VFUHHQ DQG
WKH FKLOG VFUHHQV1R� ��� 1R� �� DQG1R� �� DUH GLVSOD\HGRYHU WKH SDUHQW VFUHHQ LQ
WKDW RUGHU�

2QO\ RQHQXPHUDO VHWWLQJVFUHHQRU FKDUDFWHU�VWULQJVHWWLQJVFUHHQ �VFUHHQVZKLFK
DOORZ QXPHUDO DQG FKDUDFWHU�VWULQJ LQSXW RQ WKH 17�����& VFUHHQ� FDQ EH UHJLV�
WHUHG DV D FKLOG VFUHHQ� )RU GHWDLOVRQ QXPHUDO VHWWLQJV� VHH6HFWLRQ12 7$* ´1X�
PHUDO 6HWWLQJµ �SDJH 12 7$*�� DQG IRU GHWDLOV RQ FKDUDFWHU�VWULQJ VHWWLQJV� VHH
6HFWLRQ 12 7$* ´&KDUDFWHU�6WULQJ 6HWWLQJµ �SDJH 12 7$*��

0DNH VXUH WKDW WKH WRXFK VZLWFKHV DQG QXPEHUV VHW LQ WKH QRUPDO VFUHHQV GR QRW
RYHUODS LQ DQ RYHUODSSLQJ VFUHHQ� ,I WKH VHW SRVLWLRQV RI WKH WRXFK VZLWFKHV DQG�RU
QXPEHUV LQ WKH QRUPDO VFUHHQV RYHUODS ZLWK HDFK RWKHU� VXFK VHWWLQJVPD\ VRPH�
WLPHV QRW EH HIIHFWLYHDV LQWHQGHG� 8VH WKH VXSSRUW WRRO DQGPDNH VXUH WKDW WKH VHW
SRVLWLRQV GR QRW RYHUODS ZLWK HDFK RWKHU�

&RQVHFXWLYH 6FUHHQV $JURXSRI QRUPDO VFUHHQVZKLFKDUH UHODWHG LQ VHULHVDQG FDQEH VZLWFKHGFRQVHF�
XWLYHO\ LV FDOOHG WKH ´FRQVHFXWLYH VFUHHQVµ� 8S WR HLJKW VFUHHQV FDQ EH UHJLVWHUHG
WR RQH VFUHHQ DV D JURXS RI FRQVHFXWLYH VFUHHQV�

7KH EDVH VFUHHQ XVHG IRU UHJLVWHULQJ WKH FRQVHFXWLYH VFUHHQV LV FDOOHG D ´SDUHQW
VFUHHQµ� DQG WKH UHJLVWHUHG FRQVHFXWLYH VFUHHQV DUH FDOOHG ´FKLOG VFUHHQVµ�

7KH FXUUHQW VFUHHQ QXPEHU DQG WKH WRWDO QXPEHU RI FRQVHFXWLYH VFUHHQV FDQ EH
GLVSOD\HG LQ WKH WRS ULJKW FRUQHU RI WKH VFUHHQ� 7KLV LV FDOOHG WKH ´SDJH QXPEHU
GLVSOD\µ�

7KH SDJH QXPEHU LV VHW ZKHQ FUHDWLQJ WKH VFUHHQ GDWD E\ XVLQJ WKH VXSSRUW WRRO�
5HIHU WR WKH ´17�VHULHV 6XSSRUW 7RRO 2SHUDWLRQ 0DQXDOµ �9����(��P��

$OO GLVSOD\HOHPHQWV H[FHSW ´QXPHUDO VHWWLQJµ DQG ´FKDUDFWHU�VWULQJVHWWLQJµ FDQ EH
XVHG LQ WKH FRQVHFXWLYH VFUHHQV�

7KH VFUHHQ DWWULEXWHV VHW LQ WKH SDUHQW VFUHHQ EHFRPH HIIHFWLYH LQ WKH FRQVHFXWLYH
VFUHHQV�



3URGXFWLRQ 6WDWXV
/LQH $� 1RUPDO
/LQH %� 1RUPDO

���

➡

➡

3URGXFWLRQ 6WDWXV
/LQH $� 1RUPDO
/LQH %� 1RUPDO

���

���

6FUHHQ 'LVSOD\ 6HFWLRQ ���

>([DPSOH FRQVHFXWLYH VFUHHQV@

���

���

���

6FUHHQ 1R� ��

6FUHHQ 1R� ��

6FUHHQ 1R� �

&RQWLQXRXV
VFUHHQ ���

&RQWLQXRXV
VFUHHQ ���

&RQWLQXRXV
VFUHHQ ���

>�@ WRXFK VZLWFK

>�@ WRXFK VZLWFK >�@ WRXFK VZLWFK

>�@ WRXFK VZLWFK

� 3DUHQW VFUHHQ� 1R� ��

� &KLOG VFUHHQV� 1R� ��� 1R� ��� DQG 1R� �

:KHQ VFUHHQ 1R� �� �FRQWLQXRXV VFUHHQ� LV GHVLJQDWHG� VFUHHQ 1R� �� ZKLFK LV
SDJH � RI WKH FRQWLQXRXV VFUHHQV ZLOO EH GLVSOD\HG� 6FUHHQ1R� �� RU 1R� � FDQ EH
GLVSOD\HG E\ XVLQJ WKH WRXFK VZLWFKHV� 6LQFH VFUHHQ 1R� �� KDV EHHQ VHW IRU WKH
FRQWLQXRXV VFUHHQV� WKDW VFUHHQ FDQQRW EH GLVSOD\HG DV DQ LQGLYLGXDO VFUHHQ�

6ZLWFKLQJ WKH &RQWLQXRXV 6FUHHQV E\ 8VLQJ WKH 7RXFK 6ZLWFKHV

&RQVHFXWLYH VFUHHQV FDQ EH VZLWFKHG E\ XVLQJ WRXFK VZLWFKHV WR ZKLFK FRQWURO
NH\V DQG KDYH EHHQ DOORFDWHG�

,I WKH QXPHUDO VHWWLQJ DWWULEXWH ´.H\ESDG DWWULEXWHµ RI WKH SDUHQW VFUHHQ LV ´V\V�
WHPµ� WKH DQG FRQWURO NH\V ZLOO EH DXWRPDWLFDOO\ FUHDWHG DV VKRZQ LQ WKH ILJ�
XUHV EHORZ�

,I WKH QXPHUDO VHWWLQJ DWWULEXWHRI WKH SDUHQW VFUHHQ LV ´XVHUµ� FUHDWH WRXFK VZLWFKHV
WR ZKLFK WKH FRQWURO NH\V DQG DUH DOORFDWHG GXULQJ VFUHHQ FUHDWLRQ �VHH
´)XQFWLRQV RI &RQWURO .H\Vµ� SDJH 12 7$*��



���

6FUHHQ 'LVSOD\ 6HFWLRQ ���

����� 6FUHHQ $WWULEXWHV
(DFK VFUHHQ FDQ EH VHW ZLWK D VSHFLILF IXQFWLRQ E\ GHVLJQDWLQJ D VFUHHQ DWWULEXWH�
VR WKDW WKH VSHFLILF IXQFWLRQ FDQ EH H[HFXWHG E\ GLVSOD\LQJ WKH VFUHHQ� )RU H[DP�
SOH� E\ GLVSOD\LQJD VFUHHQ WRZKLFK D ´EX]]HU DWWULEXWHµKDV EHHQVHW� WKH EX]]HU RI
WKH 17�����& VWDUWV VRXQGLQJ�

6HW WKH VFUHHQDWWULEXWHV IRU HDFK VFUHHQRQ WKH ´6FUHHQ/LVWµ VFUHHQRI WKH VXSSRUW
WRRO�

1RWH WKDW WKH VXSSRUW WRRO GLVSOD\V WKH ´%LW LQSXWµ DQG ´$ODUPµ DWWULEXWHV EXW WKHVH
DWWULEXWHV FDQQRW EH XVHG ZLWK WKH 17�����&�

7KH IROORZLQJ VHYHUDO DWWULEXWHV FDQ EH VHW ZLWK RQH VFUHHQ�

: %X]]HU DWWULEXWH

7KLV DWWULEXWH ZLOO EHFRPH HIIHFWLYH WR VRXQG WKH EX]]HU LQ WKH 17�����& ZKHQ
WKH VFUHHQ WR ZKLFK WKLV DWWULEXWH KDV EHHQ VHW LV GLVSOD\HG� 7KH EX]]HU VRXQG
FDQ EH VHW DV IROORZV�

1R� %X]]HU GRHV QRW VRXQG ZKHQ WKH VFUHHQ LV GLVSOD\HG�

&RQWLQXRXV VRXQG� %X]]HU VRXQGV FRQWLQXRXVO\�

6KRUW� %X]]HU VRXQGV LQWHUPLWWHQWO\ DW ��� VHFRQG LQWHUYDOV�

/RQJ� %X]]HU VRXQGV LQWHUPLWWHQWO\ DW ��� VHFRQG LQWHUYDOV�

7KH EX]]HU VRXQG LV VHW ZLWK WKH 17�����& PHPRU\ VZLWFK� 7KH EX]]HU FDQ
DOVR EH VHW E\ XVLQJ WKH 3&� 5HIHU WR ´8VLQJ WKH EX]]HUµ �SDJH ���� IRU WKH EX]]�
HU VHWWLQJ XVLQJ WKH PHPRU\ VZLWFK�

7R VWRS WKH EX]]HU E\ XVLQJ WKH VFUHHQ RSHUDWLRQ� FUHDWH D FRQWURO NH\ DV D
WRXFK VZLWFK�

: 'LVSOD\ KLVWRU\ UHFRUGLQJ DWWULEXWH

:KHQ D VFUHHQ ZLWK WKLV DWWULEXWH DSSHDUV� WKH VFUHHQ QXPEHU� GDWH DQG WLPH
�KRXU� PLQXWH� VHFRQG�� IUHTXHQF\ DQG PHVVDJHV ZLOO EH UHFRUGHG DV VFUHHQ
GDWD�

6FUHHQ GDWD FDQ EH UHDG LQ WKH PDLQWHQDQFH PRGH RU RQ WKH VXSSRUW WRRO�

6FUHHQV 1R� ���� DQG 1R� ���� FDQ EH XVHG WR UHDG WKH GDWD �VHH SDJH
12 7$*��

: 1XPHUDO VHWWLQJ DWWULEXWH

6HOHFW ZKHWKHU WKH QXPHULF NH\V DUH DXWRPDWLFDOO\ GLVSOD\HG RU WKH QXPHULF
NH\V DUH FUHDWHG DW DUELWUDU\ SRVLWLRQV RQ WKH QXPHUDO VHWWLQJ VFUHHQ� 7KH IRO�
ORZLQJ WZR QXPHUDO VHWWLQJ DWWULEXWHV DUH XVHG�

6\VWHP� 7KH QXPHULF NH\V DQG FRQWURO NH\V UHJLVWHUHG WR WKH V\VWHP DUH DXWR�
PDWLFDOO\ GLVSOD\HG�

8VHU� 7KH QXPHULF NH\V DQG FRQWURO NH\V FDQ EH FUHDWHG DW DQ\ DUELWUDU\
SRVLWLRQV�



���

6FUHHQ 'LVSOD\ 6HFWLRQ ���

: %DFN &RO �17��& RQO\�

6FUHHQV IRU ZKLFK WKLV DWWULEXWH KDV EHHQ VHW DUH DXWRPDWLFDOO\ GLVSOD\HG ZLWK
WKH VHW EDFNJURXQG FRORU H[WHQGLQJ RYHU WKH HQWLUH VFUHHQ�

: %DFNOLJKW DWWULEXWHV

6HOHFWZKHWKHU WKH EDFNOLJKW LV OLW RU IODVKHVZKHQ WKH VFUHHQ LV GLVSOD\HG� :KHQ
XVLQJ DQ 17��� WKHVH DWWULEXWHV FDQ EH XVHG LQ FRQMXQFWLRQ ZLWK WKH EDFNOLJKW
FRORU DWWULEXWH� 7KHUH DUH WZR W\SHV RI EDFNOLJKW DWWULEXWH LQ WKH VFUHHQ DWWULEXWHV

/LW� %DFNOLJKW LV OLW ZKHQ WKH VFUHHQ LV GLVSOD\HG�

)ODVKLQJ� %DFNOLJKW IODVKHV ZKHQ WKH VFUHHQ LV GLVSOD\HG�

: %DFNOLJKW FRORU DWWULEXWH �17�� RQO\�

6HW ZKHWKHU WKH VFUHHQ LV GLVSOD\HG XVLQJ WKH ZKLWH EDFNOLJKW RU WKH UHG EDFN�
OLJKW� 7KLV DWWULEXWH FDQ EH XVHG LQ FRQMXQFWLRQ ZLWK WKH ´EDFNOLJKWµ DWWULEXWHV�



���

0HPRU\ 7DEOHV 6HFWLRQ ���

��� 0HPRU\ 7DEOHV
7KH 17�����& KDV WKUHH W\SHV RI PHPRU\ DUHD ZKLFK FDQ EH ZULWWHQ WR DQG XS�
GDWHG IUHHO\ E\ WKH 3&� 7KHVH DUH ´FKDUDFWHU�VWULQJPHPRU\ WDEOHVµ IRU FKDUDFWHU
GDWD� ´QXPHUDO PHPRU\ WDEOHVµ IRU QXPHULFDO GDWD� DQG ´ELW PHPRU\ WDEOHVµ IRU ELW
GDWD�

7KH FRQWHQWV RI WKH PHPRU\ WDEOHV FDQ EH VHW E\ XVLQJ WKH VXSSRUW WRRO ZKHQ GLV�
SOD\LQJ WKH PHPRU\ WDEOHV RQ WKH VFUHHQ RU E\ HGLWLQJ WKH WDEOH�

����� &KDUDFWHU�6WULQJ 0HPRU\ 7DEOH
7KH FKDUDFWHU�VWULQJPHPRU\ WDEOH LV DQ 17�����& LQWHUQDOPHPRU\ XVHG WR VWRUH
WKH FKDUDFWHU GDWD� 8S WR ���� FKDUDFWHU�VWULQJ PHPRU\ WDEOHV FDQ EH XVHG� DQG
XS WR �� FKDUDFWHUV ��� E\WHV� FDQ EH VWRUHG LQ RQHPHPRU\ WDEOH� 7KH FKDUDFWHU�
VWULQJ PHPRU\ WDEOHV DW XS WR �� SRVLWLRQV FDQ EH UHJLVWHUHG LQ RQH VFUHHQ�

1XPEHU RI &KDUDFWHU�VWULQJ 0HPRU\ 7DEOHV

6HW WKH QXPEHU RI FKDUDFWHU�VWULQJ PHPRU\ WDEOHV LQ WKH VXSSRUW WRRO·V ´V\VWHP
PHPRU\µ�

��� � 6HWV WKH QXPEHU RI FKDUDFWHU�VWULQJ PHPRU\ WDEOHV WR ���

���� � 6HWV WKH QXPEHU RI FKDUDFWHU�VWULQJ PHPRU\ WDEOHV WR �����

7KH GLIIHUHQFH EHWZHHQ VHWWLQJ ���� FKDUDFWHU�VWULQJ PHPRU\ WDEOHV DQG ���
FKDUDFWHU�VWULQJ PHPRU\ WDEOHV LQ WHUPV RI WKH PHPRU\ FDSDFLW\ UHTXLUHG IRU
VFUHHQV LV ����� E\WHV�

'LVSOD\LQJ D &KDUDFWHU�VWULQJ

7KH FKDUDFWHU�VWULQJ PHPRU\ WDEOHV DUH UHJLVWHUHG ZLWK WDEOH QXPEHUV � WR ����

:KHQ FUHDWLQJ WKH VFUHHQ GDWD E\ XVLQJ WKH VXSSRUW WRRO� VHW WKH SRVLWLRQ RQ WKH
VFUHHQ WR GLVSOD\ D FKDUDFWHU�VWULQJ DQG DOVR VHW D FKDUDFWHU�VWULQJ QXPEHU WR EH
GLVSOD\HG�

:KHQ WKH 17�����& LV RSHUDWHG� WKH VFUHHQ GLVSOD\V WKH FRQWHQWV RI WKH FKDUDF�
WHU�VWULQJ PHPRU\ WDEOH�

)RU WKH DFWXDO PHWKRG XVHG WR PRGLI\ D FXUUHQWO\ GLVSOD\HG FKDUDFWHU�VWULQJ� VHH
´&KDQJLQJ 'LVSOD\HG 1XPHUDOV RU &KDUDFWHU�6WULQJV �&KDQJLQJ WKH &RQWHQWV RI
$OORFDWHG :RUGV�µ �SDJH 12 7$*� 12 7$*��

&KDUDFWHU�VWULQJ PHPRU\ WDEOHV DUH GLYLGHG LQWR WZR W\SHV GHSHQGLQJ RQ WKHLU
QXPEHUV� 1XPEHUV � WR ��� FDQ EH ZULWWHQ WR DQG UHDG IURP ZLWKRXW UHVWULFWLRQ�
ZKLOH QXPEHUV ��� WR ��� DUH UHDG�RQO\ FKDUDFWHU�VWULQJ PHPRU\ WDEOHV�
7KH GLIIHUHQFH LQ WKH ZD\ PHPRU\ WDEOHV DUH XVHG GHSHQGLQJ RQ ZKLFK RI WKHVH
QXPEHU JURXSV WKH\ IDOO LQWR LV H[SODLQHG EHORZ�



���

0HPRU\ 7DEOHV 6HFWLRQ ���

: 0HPRU\ 7DEOH IURP � WR ���

'XULQJ 37 RSHUDWLRQ� WKH FKDUDFWHU�VWULQJ GDWD LQ WKH &KDUDFWHU�6WULQJ 0HPRU\
7DEOH ZULWWHQ IURP WKH 3& LV GLVSOD\HG LQ WKH VFUHHQ� $Q LQLWLDO YDOXH FDQ DOVR EH
VHW ZKHQ VFUHHQ GDWD LV FUHDWHG�

&KDUDFWHU�VWULQJ GLVSOD\LQJ DUHD WKDW LV
DVVLJQHG WR WKH &KDUDFWHU�6WULQJ 0HPRU\ 7DEOH 12��

20521

)$

20521

37

17��&

12� �

12� �

12� �

12� �
�
�

3&

&DSDEOH RI EHLQJ RYHUZULWWHQ
E\ WKH +RVW

&KDUDFWHU�6WULQJ 0HPRU\ 7DEOH

: 0HPRU\ 7DEOH IURP ��� WR ��� �UHDG�RQO\�

'DWD FDQQRW EHZULWWHQ E\ WKH 3&� &KDUDFWHU�VWULQJGDWD LV VHW ZKHQ VFUHHQGDWD
LV FUHDWHG� 7KLV 0HPRU\ 7DEOH FDQ EH VHW QRW WR EH XVHG E\ WKH ´6\VWHP
0HPRU\µ VHWWLQJ RI WKH 6XSSRUW 7RRO�

&KDUDFWHU�VWULQJ GLVSOD\LQJ DUHD WKDW LV
DVVLJQHG WR WKH &KDUDFWHU�6WULQJ 0HPRU\ 7DEOH 12����

20521

)$

20521

37

17��&

12� ���

12� ���

12� ���

12� ���
�
�

&KDUDFWHU�6WULQJ 0HPRU\ 7DEOH

7KLV LV VHW ZKHQ D VFUHHQ
LV FUHDWHG E\ WKH 6XSSRUW 7RRO�



���

0HPRU\ 7DEOHV 6HFWLRQ ���

&KDUDFWHUV DQG )LJXUHV ZKLFK FDQ EH 'LVSOD\HG

7KH SRZHU RI H[SUHVVLRQ RI WKH VFUHHQ FDQ EH LQFUHDVHG E\ JLYLQJ YDULRXV DWWULE�
XWHV VXFK DV WKH HQODUJHG RU UHYHUVH GLVSOD\ WR WKH FKDUDFWHUV RI WKH FKDUDFWHU�
VWULQJ PHPRU\ WDEOH�

7KH FKDUDFWHU DWWULEXWHV FDQ EH VHW LQ WKH HGLW VFUHHQ ZKHQ FUHDWLQJ WKH VFUHHQ
GDWD E\ XVLQJ WKH VXSSRUW WRRO�

7KH IROORZLQJ W\SHV RI FKDUDFWHUV FDQ EH GLVSOD\HG RQ WKH 17�����&�

&KDUDFWHU
'RWV

�YHUWLFDO [ &KDUDFWHU 6HW
0D[LPXP 1XPEHU RI

&KDUDFWHUV 'LVSOD\HG LQ 2QH&KDUDFWHU
7\SH

�YHUWLFDO [
KRUL]RQWDO�

&KDUDFWHU 6HW &KDUDFWHUV 'LVSOD\HG LQ 2QH
6FUHHQ �ZLWKRXW RYHUZULWLQJ�

+DOI VL]H
FKDUDFWHU � [ � $OSKDQXPHULFV

DQG V\PEROV
�� FKDUDFWHUV [ �� OLQHV
����� FKDUDFWHUV�

1RUPDO VL]H
FKDUDFWHUV � [ �� $OSKDQXPHULFV

DQG V\PEROV
�� FKDUDFWHUV [ �� OLQHV
���� FKDUDFWHUV�

0DUNV
�� [ ���
�� [ ���
�� [ ��

&UHDWH E\ XV�
LQJ WKH VXSSRUW
WRRO

,PDJH GDWD

1RW IL[HG
���GRW XQLWV LQ ERWK
KRUL]RQWDO DQG YHUWLFDO
GLUHFWLRQV�

&UHDWHG XVLQJ
WKH VXSSRUW WRRO

/LEUDU\ GDWD 1RW IL[HG &UHDWHG XVLQJ
WKH VXSSRUW WRRO

: (QODUJHG GLVSOD\ RI WKH FKDUDFWHUV DQG PDUNV

7KH FKDUDFWHUV DQG PDUNV FDQ EH HQODUJHG WR WKH IROORZLQJ VFDOHV�

'RXEOHZLGWK VFDOH�'RXEOHKHLJKW VFDOH� [� VFDOH� [� VFDOH� [�� VFDOH� [�� VFDOH

: 6PRRWKLQJ

7KH FKDUDFWHUV DQG PDUNV HQODUJHG WR WKH [� VFDOH RU ODUJHU DUH GLVSOD\HG ZLWK
WKH RXWOLQH DXWRPDWLFDOO\ VPRRWKHG� 7KLV IXQFWLRQ LV FDOOHG ´VPRRWKLQJµ�

: 5HYHUVH DQG IODVKLQJ GLVSOD\

5HYHUVH GLVSOD\� 7KH GLVSOD\EULJKWQHVVRI WKH FKDUDFWHU DQG WKH
EDFNJURXQG LV UHYHUVHG FRPSDULQJ ZLWK WKH
QRUPDO GLVSOD\�

)ODVKLQJ GLVSOD\� &KDUDFWHUV DUH GLVSOD\HG DV WKH\ IODVK� 7KH
QRUPDO GLVSOD\ DOWHUQDWHV ZLWK QR�GLVSOD\�

5HYHUVH DQG IODVKLQJ GLVSOD\� 7KH UHYHUVH GLVSOD\ DOWHUQDWHV ZLWK WKH QRUPDO
GLVSOD\�

: &KDUDFWHU FRORU �17��& RQO\�

:KHQ XVLQJ DQ 17��&� FRORUV FDQ EH DVVLJQHG WR FKDUDFWHUV DV IROORZV�

&KDUDFWHU GLVSOD\ FRORU� � FRORUV

&KDUDFWHU EDFNJURXQG FRORU� � FRORUV



���

0HPRU\ 7DEOHV 6HFWLRQ ���

����� 1XPHUDO 0HPRU\ 7DEOH
7KH QXPHUDO PHPRU\ WDEOH LV DQ 17�����& LQWHUQDO PHPRU\ XVHG WR VWRUH WKH QX�
PHUDO GDWD� 8S WR ���� QXPHUDOPHPRU\ WDEOHV FDQ EH XVHG� DQG XS WR HLJKW GLJLWV
�IRXU E\WHV� RI QXPHUDO GDWD �LQFOXGLQJ VLJQV� FDQ EH VWRUHG LQ RQH QXPHUDO
PHPRU\ WDEOH� 7KH QXPHUDOPHPRU\ WDEOHV DW XS WR �� SRVLWLRQVFDQ EH UHJLVWHUHG
LQ RQH VFUHHQ�

1XPEHU RI 1XPHUDO 0HPRU\ 7DEOHV

6HW WKH QXPEHU RI QXPHUDO PHPRU\ WDEOHV LQ WKH VXSSRUW WRRO·V ´V\VWHP PHPRU\µ�

���� 6HWV WKH QXPEHU RI QXPHUDO PHPRU\ WDEOHV WR ���

����� 6HWV WKH QXPEHU RI QXPHUDO PHPRU\ WDEOHV WR �����

7KH GLIIHUHQFH EHWZHHQ VHWWLQJ ���� QXPHUDO PHPRU\ WDEOHV DQG ��� QXPHUDO
PHPRU\ WDEOHV LQ WHUPV RI WKH PHPRU\ FDSDFLW\ UHTXLUHG IRU VFUHHQV LV ���� E\�
WHV�

'LVSOD\LQJ D 1XPHUDO 7KH QXPHUDO PHPRU\ WDEOHV DUH UHJLVWHUHG ZLWK WDEOH QXPEHUV � WR ����

:KHQ FUHDWLQJ WKH VFUHHQ GDWD E\ XVLQJ WKH VXSSRUW WRRO� VHW WKH SRVLWLRQ RQ WKH
VFUHHQ WR GLVSOD\ D QXPHUDO DQG DOVR VHW D QXPHUDO QXPEHU WR EH GLVSOD\HG�

:KHQ WKH 17�����& LV RSHUDWHG� WKH VFUHHQ GLVSOD\V WKH FRQWHQWV RI WKH QXPHUDO
PHPRU\ WDEOH� )RU WKH DFWXDOPHWKRGXVHG WRPRGLI\ D FXUUHQWO\ GLVSOD\HGQXPHUL�
FDO YDOXH� VHH ´&KDQJLQJ'LVSOD\HG1XPHUDOV RU &KDUDFWHU�6WULQJV �&KDQJLQJ WKH
&RQWHQWV RI $OORFDWHG :RUGV�µ �SDJH 12 7$*� 12 7$*��

1XPHUDO PHPRU\ WDEOH QXPEHUV ��� WKURXJK ��� DUH XVHG IRU WKH FORFN IXQFWLRQ�
7KH\ FDQQRW EH XVHG IRU RWKHU DSSOLFDWLRQV� )RU GHWDLOV RQ WKH FORFN IXQFWLRQ� VHH
6HFWLRQ 12 7$* ´&ORFN )XQFWLRQµ �SDJH 12 7$*��



5HIHUHQFH

���

0HPRU\ 7DEOHV 6HFWLRQ ���

1XPHUDOV ZKLFK FDQ EH 'LVSOD\HG

7KH SRZHU RI H[SUHVVLRQ RI WKH VFUHHQ FDQ EH LQFUHDVHG E\ JLYLQJ YDULRXV DWWULE�
XWHV VXFK DV WKH HQODUJHG RU UHYHUVH GLVSOD\ WR WKH QXPHUDOV RI WKH QXPHUDO
PHPRU\ WDEOH�

7KH QXPHUDO DWWULEXWHV FDQ EH VHW LQ WKH HGLW VFUHHQZKHQ FUHDWLQJ WKH VFUHHQ GDWD
E\ XVLQJ WKH VXSSRUW WRRO�

7KH IROORZLQJ W\SHV RI QXPHUDOV FDQ EH GLVSOD\HG RQ WKH 17�����&�

� 'LJLWV RI WKH ZKROH QXPEHUV� � WR � GLJLWV

� 'LJLWV RI WKH GHFLPDO IUDFWLRQ� � WR � GLJLWV

� &KDUDFWHU VL]HV� +DOI� QRUPDO

� (QODUJHG GLVSOD\� 'RXEOH ZLGWK� GRXEOH KHLJKW� [�� [�� [��� [��

7KH FKDUDFWHUV HQODUJHG WR WKH [� VFDOH RU ODUJ�
HU DUH GLVSOD\HG ZLWK WKH RXWOLQH DXWRPDWLFDOO\
VPRRWKHG� 7KLV IXQFWLRQ LV FDOOHG ´VPRRWKLQJµ�

� 'LVSOD\ DWWULEXWHV� 1RUPDO� UHYHUVH� IODVKLQJ� UHYHUVH IODVKLQJ

� &KDUDFWHU GLVSOD\LQJ FRORU� � FRORUV

� &KDUDFWHU EDFNJURXQG FRORU� � FRORUV

� 6LJQ GLVSOD\ VHWWLQJ

� 'HFLPDO�KH[DGHFLPDO GLVSOD\ VHWWLQJ

� =HUR VXSSUHVV VHWWLQJ

´&KDUDFWHU GLVSOD\LQJ FRORUµ DQG ´&KDUDFWHU EDFNJURXQG FRORUµ FDQ RQO\ EH VHW
ZKHQ XVLQJ DQ 17��&�

7R GLVSOD\RQHQXPHUDOPHPRU\ WDEOHRQ VHYHUDO GLIIHUHQW VFUHHQV VLPXOWDQHRXVO\�
WKH GLVSOD\ DWWULEXWHV RQ VXFK VFUHHQVPXVW EH WKH VDPH� ,I WKHUH LV GLVFUHSDQFLHV
DPRQJ WKH GLVSOD\ DWWULEXWHV� WKH QXPHUDO WDEOH PD\ QRW EH GLVSOD\HG FRUUHFWO\�

=HUR VXSSUHVV VHWWLQJ
7KH QXPHUDO GDWD DUH GLVSOD\HG LQ GHVLJQDWHG GLVSOD\ DUHDV DV ULJKW�DOLJQHG� ,I
WKH QXPEHU RI GLJLWVRI D QXPHUDO GDWD LV VPDOOHU WKDQ WKDW RI WKHGLVSOD\DUHD� QXP�
EHU ´�µVZLOO EH GLVSOD\HGDW WKH YDFDQW GLJLWV� 7KHVH ´�µVZLOO QRW EHGLVSOD\HG LI WKH
]HUR VXSSUHVV VHWWLQJ LV PDGH IRU ´<HVµ�



���

0HPRU\ 7DEOHV 6HFWLRQ ���

����� %LW 0HPRU\ 7DEOH
7KH %LW 0HPRU\ 7DEOH LV DQ LQWHUQDO PHPRU\ IRU FRQWDFW GDWD�

7KH17�����& FDQ XVH DPD[LPXPRI ���%LW 0HPRU\ 7DEOHV� 2QH FRQWDFW VWDWXV
RQ WKH 3& FDQ EH VWRUHG LQ D VLQJOH %LW 0HPRU\ 7DEOH�

)XQFWLRQV RI %LW 0HPRU\ 7DEOH

7KHUH DUH WZR IXQFWLRQV RI %LW 0HPRU\ 7DEOH�

: 6FUHHQ FKDQJHRYHU IXQFWLRQ

:KHQ DQ\ FRQWDFW RQ WKH 3& WR ZKLFK WKH %LW 0HPRU\ 7DEOH LV DVVLJQHG LV
FKDQJHG IURP ´�µ �2))� WR ´�µ �21�� WKH VFUHHQ LV FKDQJHG RYHU WR VKRZ D
VFUHHQ EHLQJ VHW WR WKDW FRQWDFW�

12� �

12� �

12� �

3&

�

�

�

6FUHHQ QXPEHU
�� GLVSOD\HG

6FUHHQ QXPEHU ��

6FUHHQ QXPEHU ��

6FUHHQ QXPEHU ��

&RQWDFW

� �21�

: $ODUP OLVW IXQFWLRQ

:KHQ DQ\ FRQWDFW RQ WKH 3& DVVLJQHG WR WKH %LW 0HPRU\ 7DEOH LV ´�µ �21�� WKH
&KDUDFWHU�6WULQJ0HPRU\ 7DEOH �PHVVDJH� DQG ,PDJH /LEUDU\ EHLQJ VHW DUH GLV�
SOD\HG� 6LQFHVPDOOHU%LW0HPRU\ 7DEOHQXPEHU LV GLVSOD\HGSUHIHUHQWLDOO\ZKHQ
PXOWLSOH %LW 0HPRU\ 7DEOHV KDYH EHHQ VHW WR WKH DODUP OLVW IXQFWLRQ� WKH RUGHU RI
SULRULW\ FDQ EH JLYHQ WR WKH PHVVDJH WR EH GLVSOD\HG� )RU GHWDLOV� UHIHU WR WKH
12 7$* ´$ODUP /LVW 	 +LVWRU\ 'LVSOD\ )XQFWLRQVµ �SDJH 12 7$*��

12� ��

12� ��

12� ��
�
�

3&

�

�

�

� �21�

&KDUDFWHU�6WULQJ 7DEOH 1R� ��
,PDJH /LEUDU\ )'��

&KDUDFWHU�6WULQJ 7DEOH 1R� ��

,PDJH /LEUDU\
)(��

&RQWDFW

0HVVDJH �FKDUDFWHU�VWULQJ 1R� ��� DQG ,PDJH /LEUDU\
�)(��� VHW WR WKH %LW 0HPRU\ 7DEOH QXPEHU ��

&KDUDFWHU�6WULQJ 7DEOH 1R� ��
,PDJH /LEUDU\ )(��

&KDUDFWHU�6WULQJ 7DEOH 1R� ��
,PDJH /LEUDU\ )(��



L� 3RVVLEOH
�� ,PSRVVLEOH

���

0HPRU\ 7DEOHV 6HFWLRQ ���

%LW 0HPRU\ 7DEOH 6HWWLQJ

:KHQ WKH%LW 0HPRU\ 7DEOH LV XVHG� LW LV QHFHVVDU\ WR SHUIRUP WKH IROORZLQJVHWWLQJ
DW HDFK 7DEOH EHIRUH FUHDWLQJ WKH VFUHHQ GDWD ZLWK WKH 6XSSRUW 7RRO� )RU WKH VHW�
WLQJ XVHG IRU DODUP OLVW DQGKLVWRU\ GLVSOD\ IXQFWLRQ� UHIHU WR WKH12 7$* ´$ODUP/LVW
	 +LVWRU\ 'LVSOD\ )XQFWLRQVµ �SDJH 12 7$*��

: 5HFRUGLQJ LQ WKH DODUP KLVWRU\

7KLV VHWWLQJ LV WR GHWHUPLQH ZKHWKHU D FKDQJH RI 3& FRQWDFW WR ZKLFK WKH %LW
0HPRU\ 7DEOH LV DVVLJQHG LV UHFRUGHG LQ WKH $ODUP +LVWRU\�

: 6FUHHQ FKDQJHRYHU IXQFWLRQ

7KLV VHWWLQJ LV WR GHWHUPLQHZKHWKHU WKH %LW 0HPRU\ 7DEOH LV XVHG IRU WKH VFUHHQ
FKDQJHRYHU IXQFWLRQ�

: &KDUDFWHU�VWULQJ PHPRU\ WDEOH QXPEHU

7KH &KDUDFWHU�6WULQJ 0HPRU\ 7DEOH QXPEHU GLVSOD\HG DV D PHVVDJH LV VHW�
7KLV VHWWLQJ LV QRW QHFHVVDU\ ZKHQ XVHG IRU WKH VFUHHQ FKDQJHRYHU IXQFWLRQ�

: 'LVSOD\ FRORU �17��& RQO\�

&RORU RI WKH FKDUDFWHUV XVHG IRU PHVVDJH LV WR EH VHW� 7KLV VHWWLQJ LV QRW QHFHV�
VDU\ ZKHQ XVHG IRU WKH VFUHHQ FKDQJHRYHU IXQFWLRQ�

: ,PDJH OLEUDU\

7KLV LV D VHWWLQJ RI D FRGH IRU ,PDJH /LEUDU\ GDWD GLVSOD\HG WRJHWKHU ZLWK D PHV�
VDJH� 7KLV VHWWLQJ LV QRW QHFHVVDU\ ZKHQ XVHG IRU WKH VFUHHQ FKDQJHRYHU IXQF�
WLRQ�

: 6FUHHQ FKDQJHRYHU

7KLV LV D VHWWLQJ RI D VFUHHQ QXPEHU GLVSOD\HG IRU WKH VFUHHQ FKDQJHRYHU IXQF�
WLRQ RU DODUP OLVW 	 KLVWRU\ GLVSOD\ IXQFWLRQ�

: &RQWDFW

7KLV LV D VHWWLQJ RI D FRQWDFW RQ WKH 3& WR ZKLFK WKH %LW 0HPRU\ 7DEOH LV DV�
VLJQHG�

6\PERO & 6HULHV 3& &90��&9 6HULHV 3& $OORFDWHG

'0 'DWD 0HPRU\ 'DWD 0HPRU\ L

&+ ,QWHUQDO�6SHFLDO 5HOD\ ,QWHUQDO�6SHFLDO 5HOD\ L

7,0 7LPHU 7LPHU �
&17 &RXQWHU &RXQWHU �
+5 +ROGLQJ 5HOD\ ï L

$5 $X[LOLDU\ 5HOD\ $X[LOLDU\ 5HOD\ L

/5 /LQN 5HOD\ ï L

7KH 6SHFLDO $X[LOLDU\ 5HOD\ $UHD RI &9 VHULHV 3& LV XVHG H[FOXVLYHO\ IRU VSHFLDO
DSSOLFDWLRQ LQ WKH V\VWHP� DQG FDQQRW EH XVHG IRU RWKHU DSSOLFDWLRQ�

:KHQ WKH 'DWD 0HPRU\ �'0� LV VSHFLILHG� D ELW QXPEHU ��� WR ��� LV DOVR VSHFL�
ILHG LQ FRQMXQFWLRQ ZLWK D FKDQQHO QXPEHU�



���

*UDSKV 6HFWLRQ ���

��� *UDSKV
7KH FRQWHQWV RI WKH QXPHUDO PHPRU\ WDEOHV RI WKH 17�����& FDQ EH GLVSOD\HG DV
JUDSKV DV ZHOO DV QXPHUDO GDWD�

7KUHH W\SHV RI JUDSK FDQ EH GLVSOD\HG� EDU JUDSKV� WUHQG JUDSKV� DQG EURNHQ OLQH
JUDSKV�

7KH GLVSOD\ GDWD RI JUDSKV LV FKDQJHG E\ FKDQJLQJ WKH FRQWHQWV RI QXPHUDO
PHPRU\ WDEOHV�

)RU WKH DFWXDO PHWKRG XVHG WR XSGDWH WKH GDWD RI D FXUUHQWO\ GLVSOD\HG JUDSK� VHH
´8SJUDGLQJ*UDSKV �&KDQJLQJ WKH&RQWHQWV RI $OORFDWHG:RUGV�µ �SDJH12 7$*��
*UDSK VHWWLQJV DUH PDGH ZKHQ FUHDWLQJ VFUHHQ GDWD XVLQJ WKH VXSSRUW WRRO�

����� %DU *UDSK )XQFWLRQV
7KH EDU JUDSK IXQFWLRQ GLVSOD\V D YDOXH LQ D EDU JUDSK IRUP DV D SHUFHQWDJH WR WKH
VSHFLILHGYDOXH DFFRUGLQJ WR WKH FRQWHQWV RI D QXPHUDOPHPRU\ WDEOH� 8S WR �� EDU
JUDSKV FDQ EH UHJLVWHUHG LQ RQH VFUHHQ�

: 5HIHUHQFH WDEOH

7KH QXPHUDO PHPRU\ WDEOH XVHG DV WKH UHIHUHQFH IRU WKH EDU JUDSK GLVSOD\ FDQ
EH VHW�

7KH VXSSRUW WRRO KDV WKH ´GLUHFWµ DQG ´LQGLUHFWµ RSWLRQV IRU WKH UHIHUHQFHPHWKRG RI
WKH QXPHUDOPHPRU\ WDEOH� +RZHYHU� WKH 17�����& UHFRJQL]HV WKH ´GLUHFWµPHWK�
RG RQO\�

7KH EDU JUDSKGLVSOD\FDQQRW XVH KH[DGHFLPDOQXPEHUV� ,I KH[DGHFLPDOQXPEHUV
DUH VHW LQ WKH UHIHUHQFH QXPHUDO WDEOH� WKH EDU JUDSK FDQQRW EH GLVSOD\HG� 8VH
FDXWLRQ QRW WR ZULWH KH[DGHFLPDO QXPEHUV H[FHSW WKH PLQXV VLJQ ´)µ WR WKH UHIHU�
HQFH QXPHUDO WDEOH�

%DU *UDSK $WWULEXWHV 7KH IROORZLQJ DWWULEXWHV FDQ EH VHW ZLWK WKH 17�����& IRU WKH EDU JUDSK GLVSOD\�

: *UDSK IUDPH

7KLV DWWULEXWH VSHFLILHV D UHFWDQJXODU DUHD XVHG WR GLVSOD\ D JUDSK�

: ,QFUHPHQWDO GLUHFWLRQ

7KH LQFUHPHQWDO GLUHFWLRQ RI WKH EDU JUDSK FDQ EH VHOHFWHG IURP WKRVH PHQ�
WLRQHG EHORZ�

� �XS�� 7KH EDU JUDSK LQFUHPHQWV XSZDUG�

� �GRZQ��7KH EDU JUDSK LQFUHPHQWV GRZQZDUG�

� �OHIW�� 7KH EDU JUDSK LQFUHPHQWV WR WKH OHIW�

� �ULJKW��7KH EDU JUDSK LQFUHPHQWV WR WKH ULJKW�

'LUHFWLRQ��
'LUHFWLRQ� �



���

*UDSKV 6HFWLRQ ���

: *UDSK IUDPH

6HOHFW ZKHWKHU RU QRW WKH JUDSK IUDPH �ERXQGDU\ OLQH RI D JUDSK GLVSOD\ DUHD�
ZKLFK LQGLFDWHV WKH HIIHFWLYH GLVSOD\ UDQJH LV GLVSOD\HG�

� 7KLV IUDPH LV QRW GLVSOD\HG LI
´*UDSK IUDPH� 1Rµ KDV EHHQ VHW�

: � 'DWD YDOXH

'DWD YDOXH FRUUHVSRQGLQJ WR ��� ����� ï����FDQ EH VSHFLILHG� � 'DWD YDOXH
FDQ EH VSHFLILHG E\ WZR PHWKRGV� E\ GLUHFWO\ VSHFLI\LQJ D QXPHULF YDOXH DQG�RU
E\ UHIHUULQJ WR WKH 1XPHUDO 0HPRU\ 7DEOH�

� 'LUHFWO\ VSHFLI\LQJ PHWKRG

1XPHULF YDOXH IURP � WR �������� �PD[� ��GLJLW� LV VSHFLILHG� ,W LV QHFHVVDU\
WR VHW WKDW �� YDOXH LV PRUH WKDQ ï���� RQH� DQG ���� YDOXH EH PRUH WKDQ
�� RQH ZLWKRXW IDLO�

� 0HPRU\ WDEOH UHIHUULQJ PHWKRG

1XPHUDO0HPRU\ 7DEOHQXPEHU WR EH UHIHUUHG LV VSHFLILHG LQVWHDGRI D QXPHULF
YDOXH� :LWK WKLV PHWKRG VSHFLILHG� HDFK GDWD YDOXH FDQ EH FKDQJHG IURP WKH
+RVW GXULQJ RSHUDWLRQ�

: � 'LVSOD\

� 9DOXH FDQ EH GLVSOD\HG�

� 9DOXH FDQ EH FDOFXODWHG DFFRUGLQJ WR WKH IROORZLQJ HTXDWLRQ�

� 9DOXH  5HIHUUHG 1XPHUDO 0HPRU\ 7DEOH YDOXH ï �� 9DOXH
���� 9DOXH ï �� 9DOXH �RU �� 9DOXH ï �ï���� 9DOXH��

� ���

)RU WKH IRQW DQG DWWULEXWHVXVHG IRU WKH QXPHUDO GLVSOD\� UHIHU WR ´1XPHUDOVZKLFK
FDQ EH GLVSOD\HGµ �SDJH �����

: 6LJQ GLVSOD\ DQG GLVSOD\ PHWKRG

6HOHFW ZKHWKHU RU QRW WKH EDU JUDSK ZKLFK LQGLFDWHV D YDOXH EHORZ �� LV GLV�
SOD\HG�

>7R GLVSOD\ D YDOXH EHORZ ��� 6LJQ GLVSOD\ ´<HVµ@

7KH EDU JUDSK LV GLVSOD\HG LQ WKH UDQJH RI ï���� WR ����� 7KH PLGGOH RI WKH
EDU JUDSK LQGLFDWHV ���

� GLVSOD\

�� ����ï����

ï���



���

*UDSKV 6HFWLRQ ���

>1RW WR GLVSOD\ D YDOXH EHORZ ��� 6LJQ GLVSOD\ ´1Rµ@

7KH EDU JUDSK LV GLVSOD\HG LQ WKH UDQJH RI �� WR ����� 7KH HQG RI WKH EDU
JUDSK LQGLFDWHV ��� 9DOXHV EHORZ �� DUH LQGLFDWHG DV ���

� GLVSOD\

�� ����

���

: 'LIIHUHQFHV LQ WKH EDU JUDSK GLVSOD\ PHWKRG DFFRUGLQJ WR WKH � YDOXHV

7KH EDU JUDSK GLVSOD\ PHWKRG YDULHV DFFRUGLQJ WR WKH � YDOXH UDQJH�

��� :KHQ WKH � YDOXH LV LQ WKH PLQXV UDQJH

7KH GLVSOD\ YDULHV DV IROORZV DFFRUGLQJ WR WKH VLJQ GLVSOD\ VHWWLQJ�

6LJQ GLVSOD\ ´1Rµ� 'LVSOD\HG DV ���
6LJQ GLVSOD\ ´<HVµ� 'LVSOD\HG LQ WKH PLQXV UDQJH�

��� :KHQ WKH DEVROXWH YDOXH RI WKH � YDOXH LV LQ WKH UDQJH RI ���� WR ����

7KH � YDOXH LV GLVSOD\HG DV LW LV�

6LJQ GLVSOD\ ´1Rµ� 7KH GLVSOD\ ZLOO EH DV PHQWLRQHG EHORZ DFFRUGLQJ WR
WKH JUDSK IUDPH VHWWLQJ�

:KHQ WKH IUDPH LV GLVSOD\HG�

� GLVSOD\

�� ����

����

*UDSK ZLGWK� � GRWV
�

:KHQ WKH IUDPH LV QRW GLVSOD\HG�

� GLVSOD\

�� ����

����

*UDSK ZLGWK� � GRWV
�

��GRW�ZLGH VSDFH

6LJQ GLVSOD\ ´<HVµ� $ YDOXH EHORZ ï���� ZLOO EH GLVSOD\HG LQ WKH PLQXV
GLUHFWLRQ DV VKRZQ DERYH�

��� :KHQ WKH DEVROXWH YDOXH RI WKH � YDOXH LV DERYH �����

7KH EDU JUDSK ZLOO EH GLVSOD\HG WKH VDPH DV ��� DERYH�

7KH � YDOXH LV GLVSOD\HG DV IROORZV DFFRUGLQJ WR WKH VLJQ GLVSOD\ VHWWLQJ�

6LJQ GLVSOD\ ´1Rµ� %%%�
6LJQ GLVSOD\ ´<HVµ� %%%%�

: &RORU GLVSOD\ �17��& RQO\�

&RORU RI D JUDSK WR EH GLVSOD\HG FDQ EH VSHFLILHG� )RU EDFNJURXQG RI D JUDSK�
VFUHHQ EDFNJURXQG FRORU LV GLVSOD\HG�

*UDSK IUDPH �LQ FDVH RI D JUDSK IUDPH�� � FRORUV
� GLUHFWLRQ GLVSOD\ DUHD� � FRORUV
ï GLUHFWLRQ GLVSOD\ DUHD� � FRORUV



���

*UDSKV 6HFWLRQ ���

����� 7UHQG *UDSK 6HWWLQJ
$ WUHQG JUDSK GLVSOD\V WKH GLVSODFHPHQW ZLWK WKH ODSVH RI WLPH DV D ORFXV ZKLOH
PRQLWRULQJ �VDPSOLQJ� WKH1XPHUDO0HPRU\ 7DEOH YDOXHSHULRGLFDOO\� $V WLPHJRHV
E\� WKH GLVSODFHPHQW YDULHV DV VKRZQ EHORZ�

�([DPSOH RI QRUPDO W\SH WKDW LQFUHDVHV ULJKWZDUG ZLWK D VLJQ GLVSOD\HG!

)RU D WUHQG JUDSK� D VLQJOH JUDSK IUDPH FDQ EH VKRZQ LQ D VFUHHQ DQG DPD[LPXP
RI �� JUDSKV FDQ EH UHJLVWHUHG LQ WKH JUDSK IUDPH�

: 5HIHUHQFH WDEOH

7KLV LV WKH VDPH DV IRU EDU JUDSKV� 6HH SDJH ����

$OWKRXJK LW LV SRVVLEOH WR VHOHFW HLWKHU ´GLUHFWµ RU ´LQGLUHFWµ DV WKH UHIHUHQFHPHWK�
RG ZLWK WKH VXSSRUW WRRO� RQO\ WKH ´GLUHFWµ VHWWLQJ LV PHDQLQJIXO ZKHQ XVLQJ DQ
17�����&�

,W LV QRW SRVVLEOH WR XVH KH[DGHFLPDO YDOXHV IRU EDU JUDSKV� ,I KH[DGHFLPDO YDO�
XHV DUH VSHFLILHG LQ QXPHUDO PHPRU\ WDEOHV UHIHUHQFHG WR REWDLQ JUDSK YDOXHV�
WKH JUDSK ZLOO QRW EH GLVSOD\HG� 7KH OHWWHU ´)µ PD\ EH XVHG WR LQGLFDWH QHJDWLYH
YDOXHV� EXW PDNH VXUH WKDW QR KH[DGHFLPDO YDOXHV DUH ZULWWHQ�

,W LV QRW SRVVLEOH WR XVH KH[DGHFLPDO YDOXHV IRU WUHQG JUDSKV� ,I KH[DGHFLPDO
YDOXHV DUH VSHFLILHG LQ QXPHUDO PHPRU\ WDEOHV UHIHUHQFHG WR REWDLQ JUDSK YDO�
XHV� WKH JUDSKZLOO QRW EH GLVSOD\HG� 7KH OHWWHU ´)µ PD\ EH XVHG WR LQGLFDWHQHJD�
WLYH YDOXHV� EXW PDNH VXUH WKDW QR KH[DGHFLPDO YDOXHV DUH ZULWWHQ�

7UHQG *UDSK $WWULEXWHV :KHQ XVLQJ DQ 17�����&� WKH IROORZLQJ DWWULEXWHV FDQ EH XVHG ZKHQ GLVSOD\LQJ
WUHQG JUDSKV�

: *UDSK IUDPH

7KLV DWWULEXWH VSHFLILHVD UHFWDQJXODU DUHD XVHG WR GLVSOD\D JUDSK� 5DQJH RI WKLV
DUHD LV D PD[LPXP RI ��� GRWV LQ OHQJWK E\ ��� GRWV LQ ZLGWK�

7KH IROORZLQJ VHWWLQJ FDQ EH SHUIRUPHG IRU D JUDSK IUDPH�

� )UDPH GLVSOD\

:LWK WKH ´)UDPH 'LVSOD\µ VSHFLILHG� ��GRW ZLGWK IUDPH OLQH LV GLVSOD\HGRXWVLGH
RI WKH IUDPH DUHD� :LWK WKH17��&� FRORU RI D IUDPH OLQH FDQ EH VHOHFWHG RXW RI
HLJKW FRORUV�

� %DFNJURXQG FRORU LQ D IUDPH �17��& RQO\�� � FRORUV

6HSDUDWH EDFNJURXQG FRORU FDQ EH VSHFLILHG IRU SRVLWLYH DQG QHJDWLYH YDOXH
GLVSOD\ DUHD�



���

*UDSKV 6HFWLRQ ���

: 'LVSOD\LQJ PHWKRG

$ JUDSK GLVSOD\LQJ PHWKRG FDQ EH VHOHFWHG RXW RI WZR W\SHV� QRUPDO W\SH DQG
SHQ UHFRUGHU W\SH�

� 1RUPDO W\SH

$V WLPH JRHV E\� WKH ODWHVW GDWD GLVSOD\ SRVLWLRQPRYHV WRZDUG WKH GLUHFWLRQ RI
LQFUHDVH� :KHQ WKH GLVSODFHPHQW LQFUHDVHV WR WKH ULJKW� D JUDSK YDULHV DV
VKRZQ EHORZ� :KHQ D SRO\JRQDO OLQH UHDFKHV WKH HQG RI D VFUHHQ� LW LV FOHDUHG
RQFH DQG WKH 17�����& VWDUWV GUDZLQJ D SRO\JRQDO OLQH DJDLQ IURP WKH ILUVW�

$W WKH VHFRQG WLPH DQG
WKHUHDIWHU� WKH 17�����&
GUDZV D JUDSK IURP WKH
ODVW GDWD WR WKH ODWHVW
GDWD�

'LUHFWLRQ RI LQFUHDVH � /DWHVW GDWD

$W ILUVW WKH
17�����& GUDZV D
JUDSK IURP � WR WKH
ODWHVW GDWD�

� /DWHVW GDWD � /DWHVW GDWD � /DWHVW GDWD � /DWHVW GDWD

� 3HQ UHFRUGHU W\SH

7KH ODWHVW GDWD LV DOZD\V GLVSOD\HG DW WKH HQG RI WKH VFUHHQ� $V WLPH JRHV E\�
WKH JUDSK DOUHDG\ GLVSOD\HGPRYHV LQ WKH GLUHFWLRQ RI LQFUHDVH� :KHQ D JUDSK
LQFUHDVHV WR WKH ULJKW� LW YDULHV DV VKRZQ LQ WKH ILJXUH EHORZ�

'DWD LV FOHDUHG
IURP ROG RQH�

'LUHFWLRQ RI LQFUHDVH � /DWHVW GDWD

$W ILUVW WKH
17�����& GUDZV D
JUDSK IURP � WR WKH
ODWHVW GDWD�

� /DWHVW GDWD � /DWHVW GDWD � /DWHVW GDWD � /DWHVW GDWD

: 'LUHFWLRQ RI PRYHPHQW

7KH QRUPDO W\SH FDQ VHOHFW WKH GLUHFWLRQ WKDW WKH GLVSOD\ SRVLWLRQ RI WKH ODWHVW
GDWDPRYHVZLWK WKH ODSVHRI WLPH� 7KHSHQ UHFRUGHU W\SH FDQVHOHFW WKHGLUHFWLRQ
WKDW HQWLUH JUDSK PRYHV�

'RZQZDUG5LJKWZDUG 8SZDUG /HIWZDUG

���� ����

���� ����

���� SRVLWLRQ LV GHWHUPLQHG LQ DFFRUGDQFH ZLWK WKH GLUHFWLRQ RI VFUROO� ����
SRVLWLRQ IDOOV WR WKH ULJKW ZKHQ D JUDSK VFUROOV ORQJLWXGLQDOO\DQG DW WKH XSSHU VLGH
ZKHQ D JUDSK VFUROOV ODWHUDOO\�



5HIHUHQFH

���

*UDSKV 6HFWLRQ ���

: 6LJQ UHSUHVHQWDWLRQ

7KLV DWWULEXWH FDQ VSHFLI\ ZKHWKHU RU QRW D QXPHULF YDOXH OHVV WKDQ �� YDOXH LV
GLVSOD\HG�

>7R GLVSOD\ D YDOXH EHORZ ��� 6LJQ GLVSOD\ ´<HVµ@

7KH WUHQG JUDSK LV GLVSOD\HG LQ WKH UDQJH RI ï���� WR ����� ,Q WKLV FDVH� ��
SRVLWLRQ RI D JUDSK IDOOV WKH FHQWHU RI D JUDSK GLVSOD\ DUHD�

����

ï����

����

WKH ODWHVW GDWD� ï���

WKH ODWHVW GDWD� ���

>1RW WR GLVSOD\ D YDOXH EHORZ ��� 6LJQ GLVSOD\ ´1Rµ@

7KH WUHQG JUDSK LV GLVSOD\HG LQ WKH UDQJH RI �� WR ����� �� SRVLWLRQ LV DW WKH
HQG RI D JUDSK� $OO YDOXHV OHVV WKDQ �� DUH GLVSOD\HG DV ���

����

����

WKH ODWHVW GDWD� ���

WKH ODWHVW GDWD� ï����

: 'UDZLQJ ZLGWK

'UDZLQJZLGWK �GLUHFWLRQRI LQFUHDVH�PXVW EH VSHFLILHG IURP WKH SUHYLRXV GDWD WR
WKH IROORZLQJ GDWD LQ WKH UDQJH RI � WR ��� GRWV� ,I D YDOXH PRUH WKDQ WKH JUDSK
GLVSOD\LQJ IUDPH LV VSHFLILHG� D JUDSK ZLOO QRW EH GLVSOD\HG�

'LUHFWLRQ RI LQFUHDVH

'UDZLQJ ZLGWK

: 6DPSOLQJ SHULRG

6DPSOLQJ SHULRG LV WKH WLPH LQWHUYDO DSSOLHG ZKHQ WKH 17�����& VDPSOHV DQG
GLVSOD\V WKH 1XPHUDO 0HPRU\ 7DEOH YDOXH DQG LV VSHFLILHG LQ WKH UDQJH RI � WR
����� LQ LQFUHPHQWV RI ��� VHFRQG�

$FWXDO GUDZLQJ WLPLQJ YDULHV GHSHQGLQJ RQ WKH RSHUDWLQJ FRQGLWLRQV� 7KLV GRHV
QRW DFFXUDWHO\ FRLQFLGH ZLWK WKH WLPH LQWHUYDO VSHFLILHG�

: � 'DWD YDOXH

7KH VDPH LV DOVR WUXH DV WKH EDU JUDSK� 5HIHU WR SDJH ����



���

*UDSKV 6HFWLRQ ���

: *UDSK OLQH W\SH

7KLV DWWULEXWH VSHFLILHVD JUDSK OLQH W\SH DPRQJ WKRVH DV VKRZQ EHORZ� /LQH FRO�
RU FDQ EH VHOHFWHG RXW RI HLJKW FRORUV� $ JUDSK ZLGWK LV IL[HG DW RQH GRW�

6ROLG OLQH

%URNHQ OLQH

��GRW FKDLQ OLQH

��GRW FKDLQ OLQH

: � UHSUHVHQWDWLRQ

7KH VDPH LV DOVR WUXH DV WKH EDU JUDSK� 5HIHU WR SDJH ����

: 'LIIHUHQFHV LQ WKH EDU JUDSK GLVSOD\ PHWKRG DFFRUGLQJ WR WKH � YDOXHV

7KH EDU JUDSK GLVSOD\ PHWKRG YDULHV DFFRUGLQJ WR WKH � YDOXH UDQJH�

��� :KHQ WKH � YDOXH LV LQ WKH PLQXV UDQJH

7KH GLVSOD\ YDULHV DV IROORZV DFFRUGLQJ WR WKH VLJQ GLVSOD\ VHWWLQJ�

6LJQ GLVSOD\ ´1Rµ� 'LVSOD\HG DV ���

6LJQ GLVSOD\ ´<HVµ� 'LVSOD\HG LQ WKH PLQXV UDQJH�

��� :KHQ WKH DEVROXWH YDOXH RI WKH � YDOXH LV LQ WKH UDQJH RI ���� WR ����

$ JUDSK LV QRW GLVSOD\HG LQ WKLV UDQJH RI �� 2QO\ D SDUW RI � YDOXH ZLWKLQ WKH
JUDSK IUDPH LV GLVSOD\HG� $ � YDOXH LV GLVSOD\HG DV LW LV�

WKH ODWHVW GDWD� ï����

WKH ODWHVW GDWD� ���

����

ï����

����

��� :KHQ DQ DEVROXWH YDOXH RI � LV HTXDO WR RU JUHDWHU WKDQ �����

$YDOXH LV GLVSOD\HG LQ D JUDSK LQ WKH VDPHZD\ DV ��� DW WKH� GLVSOD\SRVLWLRQ
GHSHQGLQJ RQ WKH SUHVHQFH RI D VLJQ DV IROORZV�

:LWK D VLJQ QRW GLVSOD\HG�%%%�

:LWK D VLJQ GLVSOD\HG�%%%%�



5HIHUHQFH

���

*UDSKV 6HFWLRQ ���

: :KHQ WKH JUDSK ZLGWK LV QRW DQ LQWHJUDO PXOWLSOH RI WKH GUDZLQJ ZLGWK

,Q WKH QRUPDO W\SH� ZKHQ D JUDSK LV RYHU WKH JUDSK IUDPH QH[W WLPH� WKH
17�����& GUDZV D JUDSK RI WKH ODWHVW GDWD DW WKH HQG RI WKH IUDPH�

�([DPSOH� ,Q FDVH WKH JUDSK ZLGWK ����GRW DQG WKH GUDZLQJ ZLGWK ���GRW!

'UDZQ DW WKH HQG

����GRW

� �� �� �� �� �� �� �� �� ��

��

➀ ➀ ➀
➁ ➁

➂

,I D JUDSK LV GXSOLFDWHG E\ GUDZLQJ PXOWLSOH JUDSK OLQHV RI WKH VDPH � YDOXH� LW LV
RYHUZULWWHQ DQG GLVSOD\HG LQ WKH RUGHU RI VHWWLQJ� 6LPLODUO\� ZKHQ �� YDOXH FRQWLQ�
XHV LQ D JUDSKZLWK D VLJQ GLVSOD\HG� D JUDSK OLQH LV RYHUZULWWHQ DQG GLVSOD\HGZLWK
UHVSHFW WR WKH JUDSK IUDPH LQGLFDWLQJ ���

����� %URNHQ /LQH *UDSK 6HWWLQJ
$ EURNHQ OLQH JUDSK GLVSOD\VPXOWLSOHSUHVHQW YDOXH RI 1XPHUDO0HPRU\ 7DEOH E\ D
VLQJOH SRO\JRQDO OLQH� 7KLV DOORZV YDULDWLRQ RI FRQWLQXRXV YDOXHV RI WKH 1XPHUDO
0HPRU\ 7DEOH WR EH VHHQ DW D WLPH�

([DPSOH GLVSOD\LQJ �� 1XPHUDO
0HPRU\ 7DEOH YDOXHV ZLWK VLJQV

����

ï����

����

)RU D EURNHQ OLQHJUDSK� D VLQJOHJUDSK IUDPHFDQ EHVKRZQ LQD VFUHHQDQGDPD[L�
PXP RI ��� JUDSKV FDQ EH UHJLVWHUHG LQ WKH JUDSK IUDPH� $ VLQJOH EURNHQ OLQH FDQ
GLVSOD\ D PD[LPXP RI ��� 1XPHUDO 0HPRU\ 7DEOHV� +RZHYHU� WKH PD[LPXP
QXPEHU RI QXPHUDO PHPRU\ WDEOHV WKDW FDQ EH GLVSOD\HG RQ RQH VFUHHQ LV DOVR
����

: 5HIHUHQFH WDEOH

6SHFLILHV WKH ILUVW PHPRU\ WDEOH QXPEHU RI WKH VHULHV RI UHIHUHQFHG PHPRU\
WDEOHV�

$OWKRXJK LW LV SRVVLEOH WR VHOHFW HLWKHU ´GLUHFWµ RU ´LQGLUHFWµ DV WKH UHIHUHQFHPHWKRG
ZLWK WKH VXSSRUW WRRO� RQO\ WKH ´GLUHFWµ VHWWLQJ LV PHDQLQJIXO ZKHQ XVLQJ DQ
17�����&�

,W LV QRW SRVVLEOH WR XVH KH[DGHFLPDO YDOXHV IRU EURNHQ OLQH JUDSKV� ,I KH[DGHFLPDO
YDOXHV DUH VSHFLILHG LQ QXPHUDO PHPRU\ WDEOHV UHIHUHQFHG WR REWDLQ JUDSK YDOXHV�
WKH JUDSK ZLOO QRW EH GLVSOD\HG� 7KH OHWWHU ´)µ PD\ EH XVHG WR LQGLFDWH QHJDWLYH
YDOXHV� EXW PDNH VXUH WKDW QR KH[DGHFLPDO YDOXHV DUH ZULWWHQ�



���

*UDSKV 6HFWLRQ ���

%URNHQ /LQH *UDSK $WWULEXWHV

:KHQ XVLQJ DQ 17�����&� WKH IROORZLQJ DWWULEXWHV FDQ EH XVHG ZKHQ GLVSOD\LQJ
EURNHQ OLQH JUDSKV�

: *UDSK IUDPH

7KLV DWWULEXWH VSHFLILHVD UHFWDQJXODU DUHD XVHG WR GLVSOD\D JUDSK� 5DQJH RI WKLV
DUHD LV D PD[LPXP RI ��� GRWV LQ OHQJWK E\ ��� GRWV LQ ZLGWK�

7KH IROORZLQJ VHWWLQJ FDQ EH SHUIRUPHG IRU D JUDSK IUDPH�

� )UDPH GLVSOD\

:LWK WKH ´)UDPH 'LVSOD\µ VSHFLILHG� ��GRW ZLGWK IUDPH OLQH LV GLVSOD\HGRXWVLGH
RI WKH IUDPH DUHD� :LWK WKH17��&� &RORU RI D IUDPH OLQHFDQ EH VHOHFWHGRXW RI
HLJKW FRORUV�

� %DFNJURXQG FRORU LQ D IUDPH �17��& RQO\�� � FRORUV

6HSDUDWH EDFNJURXQG FRORU FDQ EH VSHFLILHG IRU SRVLWLYH DQG QHJDWLYH YDOXH
GLVSOD\ DUHD�

: 'LUHFWLRQ

7KLV DWWULEXWH FDQ VHOHFW WKH GLUHFWLRQ RI SXWWLQJ WKH UHIHUULQJ 0HPRU\ 7DEOH YDO�
XHV LQ RUGHU�

'RZQZDUG5LJKWZDUG 8SZDUG /HIWZDUG

���� ����

���� ����

/DUJH QXPEHU

6PDOO QXPEHU

����SRVLWLRQ LV GHWHUPLQHG LQ DFFRUGDQFHZLWK WKH GLUHFWLRQRI SXWWLQJ WKH UHIHU�
ULQJ1XPHUDO0HPRU\ 7DEOH YDOXHV LQ RUGHU� ����SRVLWLRQ IDOOV WR WKH ULJKWZKHQ
SXWWLQJ WKRVH YDOXHV ORQJLWXGLQDOO\ LQ RUGHU DQG DW WKH XSSHU VLGH ZKHQ SXWWLQJ
WKRVH ODWHUDOO\�

: 6LJQ UHSUHVHQWDWLRQ

7KLV DWWULEXWH FDQ VSHFLI\ ZKHWKHU RU QRW D QXPHULF YDOXH OHVV WKDQ �� YDOXH LV
GLVSOD\HG�

>7R GLVSOD\ D YDOXH EHORZ ��� 6LJQ GLVSOD\ ´<HVµ@

$ QXPHULF YDOXH OHVV WKDQ��YDOXH LV DOVRGLVSOD\HG LQD JUDSK� 7KH EURNH OLQH
JUDSK LV GLVSOD\HG LQ WKH UDQJH RI ï���� WR ����� ,Q WKLV FDVH� �� SRVLWLRQ RI
D JUDSK IDOOV WKH FHQWHU RI D JUDSK GLVSOD\ DUHD�

1HJDWLYH YDOXH LV GLVSOD\HG�

����

ï����

����



���

*UDSKV 6HFWLRQ ���

>1RW WR GLVSOD\ D YDOXH EHORZ ��� 6LJQ GLVSOD\ ´1Rµ@

7KH EURNHQ OLQH JUDSK LV GLVSOD\HG LQ WKH UDQJH RI �� WR ����� $OO YDOXHV OHVV
WKDQ �� DUH GLVSOD\HG DV ��� �� SRVLWLRQ LV DW WKH HQG RI D JUDSK�

1HJDWLYH YDOXH LV QRW GLVSOD\HG�

����

����

: 1XPEHU RI DSH[HV

7KLV VSHFLILHV WKH QXPEHU RI 1XPHUDO 0HPRU\ 7DEOHV WR EH UHIHUUHG WR� 2QH
DSH[ LQGLFDWHV D VLQJOH 0HPRU\ 7DEOH YDOXH�

6LQFH DPLQLPXPRI RQH GRW ZLGWK LV UHTXLUHG WR GLVSOD\ RQH0HPRU\ 7DEOH YDOXH
DV D SRO\JRQDO OLQH� PD[LPXP QXPEHU RI 0HPRU\ 7DEOH FDSDEOH RI UHIHUULQJ LQ
DFFRUGDQFH ZLWK D JUDSK IUDPH ZLGWK LV GHWHUPLQHG E\ WKH IROORZLQJ HTXDWLRQ�

*UDSK IUDPH ZLGWK �QXPEHU RI GRWV�� 1XPEHU RI UHIHUULQJ 0HPRU\ 7DEOH

: � 'DWD YDOXH

7KLV DWWULEXWH VSHFLILHV WKH� GDWD YDOXH DW HYHU\ SRO\JRQDO OLQH� )RU WKH VSHFLI\�
LQJ PHWKRG� WKH VDPH LV DOVR WUXH DV WKH EDU JUDSK� 5HIHU WR SDJH ����

´� UHSUHVHQWDWLRQµ FDQQRW EH SHUIRUPHG IRU WKH SRO\JRQ�

: *UDSK OLQH W\SH

7KLV DWWULEXWH VSHFLILHV D JUDSK OLQH W\SH DPRQJ WKRVH DV VKRZQ EHORZ� :LWK
17��&� OLQH FRORU FDQ EH VHOHFWHG RXW RI HLJKW FRORUV� $ JUDSK ZLGWK LV IL[HG DW
RQH GRW�

6ROLG OLQH

%URNHQ OLQH

��GRW FKDLQ OLQH

��GRW FKDLQ OLQH

: 'LIIHUHQFHV ZKHQ D EURNHQ OLQH JUDSK LV GLVSOD\HG XVLQJ SHUFHQWDJH YDOXHV

:KHQ� YDOXH LV LQ WKH IROORZLQJ UDQJH� WKH JUDSK GLVSOD\LQJPHWKRG LV UHVWULFWHG
DV IROORZV�

��� ,Q FDVH RI QHJDWLYH � YDOXH

$ JUDSK LV GLVSOD\HG GLIIHUHQWO\ GHSHQGLQJ RQ WKH VLJQ UHSUHVHQWDWLRQ�
:LWKRXW VLJQ UHSUHVHQWDWLRQ� 'LVSOD\HG LQ WKH VDPH PDQQHU DV ���
:LWK VLJQ UHSUHVHQWDWLRQ� $ JUDSK LV GLVSOD\HG LQ WKH QHJDWLYH GLUHFWLRQ�



5HIHUHQFH

���

*UDSKV 6HFWLRQ ���

��� :KHQ DQ DEVROXWH YDOXH RI � LV IURP ���� WR ����

$ JUDSK LV QRW GLVSOD\HG LQ WKLV UDQJH RI �� 2QO\ D SDUW RI � YDOXH ZLWKLQ WKH
JUDSK IUDPH LV GLVSOD\HG�

7KH YDOXHV RXWVLGH RI WKLV UDQJH DUH QRW GLVSOD\HG�

����

ï����

���� 9DOXHV RXWVLGH WKH UDQJH DUH QRW GLVSOD\HG�

��� :KHQ DQ DEVROXWH YDOXH RI � LV HTXDO WR RU JUHDWHU WKDQ �����

$ YDOXH LV QRW GLVSOD\HG LQ D JUDSK LQ WKH VDPH ZD\ DV ����

: ,I D JUDSK LV GXSOLFDWHGE\ GUDZLQJPXOWLSOH JUDSK OLQHV RI WKH VDPH� YDOXH� LW LV
RYHUZULWWHQ DQG GLVSOD\HG LQ WKH RUGHU RI VHWWLQJ� $W WKLV WLPH� VLQFH WKH SDUW WKDW
WKH OLQHV DUH GXSOLFDWHG LV GLVSOD\HG E\ XVH RI WKRVH FRORUV RI WKH ([FOXVLYH 25
GLVSOD\ �5HIHU WR SDJH ����� WKH OLQH W\SH DQG OLQH FRORU DUH GLVSOD\HG GLIIHUHQWO\
WKDQ WKDW VSHFLILHG�

: 6LQFH D JUDSK OLQH LV RYHUZULWWHQZLWK UHVSHFW WR WKH JUDSK IUDPH ZKHQ �� YDOXH
FRQWLQXHV LQ D JUDSKZLWK D VLJQ GLVSOD\HG� OLQH W\SH DQG OLQH FRORU DUH GLVSOD\HG
GLIIHUHQWO\ WKDQ WKDW VSHFLILHG�

: :KHQ FUHDWLQJ D JUDSK� DSH[HV RI SRO\JRQ DUH SODFHG LQ RUGHU DW UHJXODU LQWHU�
YDOV ZLWKLQ WKH IUDPH ZLGWK� $SH[ LQWHUYDO FDQ EH FKDQJHG IUHHO\ ZKHQ FRUUHFW�
LQJ D SRO\JRQDO OLQH�
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��� /$03
/DPS LV D JUDSKLF DUHD FDSDEOH RI FKDQJLQJ WKH GLVSOD\LQJ VWDWH DFFRUGLQJ WR DQ
LQVWUXFWLRQ IURP WKH 3&� 7KHUH DUH WZR NLQGV RI ODPSV� 1RUPDO /DPS WKDW FKDQJHV
WKH GLVSOD\LQJ VWDWH �2))� 21� )ODVKLQJ� RI D JUDSKLF IL[HGO\ GLVSOD\HG DQG ,PDJH
/LEUDU\ /DPS WKDW GLVSOD\V VHSDUDWH JUDSKLFV LQ 2)) DQG 21 VWDWHV� /DPS LV VHW
ZKHQ FUHDWLQJ D VFUHHQ GDWD ZLWK WKH 6XSSRUW 7RRO�

$ PD[LPXP RI ��� /DPSV FDQ EH VHW LQ D VFUHHQ� DQG ���� ODPSV FDQ EH UHJLV�
WHUHG LQ D VFUHHQ GDWD ILOH�

&RQWHQWV RI WKH VHWWLQJ GLIIHUV GHSHQGLQJ RQ WKH ODPS W\SH �1RUPDO /DPS� ,PDJH
/LEUDU\ /DPS��

)RU WKH DFWXDOPHWKRG XVHG WRPRGLI\ D FXUUHQWO\ GLVSOD\HG ODPS� VHH ´7XUQLQJ21
�OLW� DQG 2)) �XQOLW� WKH ODPSV �&KDQJLQJ WKH &RQWHQWV RI $OORFDWHG %LWV�µ �SDJH
12 7$*��

����� 1RUPDO /DPS )XQFWLRQV
1RUPDO /DPS LV XVHG WR FKDQJH WKH GLVSOD\ VWDWH �UHYHUVH IODVKLQJ� HUDVH� RI D
JUDSKLF IL[HGO\ GLVSOD\HG DFFRUGLQJ WR DQ LQVWUXFWLRQ �ELW 21�2))� IURP WKH 3&�

3&

2)) VWDWH 21 VWDWH

/DPS $WWULEXWHV

7KH IROORZLQJ DWWULEXWHV FDQ EH VHW IRU WKH 1RUPDO /$03V�

: 6KDSH

$Q\ VKDSH FDQ EH VHOHFWHGRXW RI WKH IROORZLQJ IRXU NLQGV RI VKDSHV� 6L]H FDQ EH
VSHFLILHG IUHHO\�

6TXDUH &LUFOH )DQ3RO\JRQ

: ([WHUQDO IUDPH

7KLV DWWULEXWH FDQ EH VHW WR GHWHUPLQHZKHWKHU RU QRW D ERXQGDU\ OLQHRI WKH /DPS
LV GLVSOD\HG� :KHQ DQ H[WHUQDO IUDPH LV VHW WR ´QRW WR EH GLVSOD\HGµ� RQO\ WKH
JXLGH GLVSOD\ FKDUDFWHUV RI WKH /$03 DUH GLVSOD\HG ZKHQ WKH /$03 LV QRW 21
�RU IODVKLQJ�� :KHQ WKH JXLGH GLVSOD\ FKDUDFWHU LV QRW VHW� QRWKLQJ LV GLVSOD\HG�
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: 21�)ODVKLQJ

:KHQ/$03 LV21 E\ DQ LQVWUXFWLRQ IURP WKH3&� LWV GLVSOD\LQJVWDWH FDQ EH VSH�
FLILHG RXW RI 21 �LQYHUVH LOOXPLQDWLRQ� RU )ODVKLQJ �LQYHUVH IODVKLQJ��

: &RORU GLVSOD\ �17��& RQO\�

([WHUQDO IUDPH FRORU �LQ FDVH RI FRORU GLVSOD\�� � FRORUV

2)) FRORU� � FRORUV RU ´WUDQVSDUHQWµ

21�)ODVKLQJ FRORU� � FRORUV

$ SDUW RI H[WHUQDO IUDPH PD\ EH ORVW GHSHQGLQJ RQ D FRPELQDWLRQ RI H[WHUQDO
IUDPH FRORU RI WKH QRUPDO /$03 DQG 2)) FRORU RU 21�)ODVKLQJ FRORU� 7KLV LV
FDXVHG E\ WKH SURSHUWLHV RI WKH FRORU /&' DQG GRHV QRW LQGLFDWH IDLOXUH RI HTXLS�
PHQW� :KHQ SDUW RI WKH H[WHUQDO IUDPH LV ORVW� FKDQJH D FRPELQDWLRQ RI FRORUV�

: *XLGH GLVSOD\

*XLGH GLVSOD\ FKDUDFWHU FDQ EH DWWDFKHG WR WKH /$03� $WWULEXWHV RI WKH JXLGH
GLVSOD\ FKDUDFWHU DUH WKH VDPH DV WKDW RI FKDUDFWHU GLVSOD\� 5HIHU WR ´&KDUDF�
WHUV DQG )LJXUHV ZKLFK FDQ EH 'LVSOD\HGµ �SDJH �����

: :KHQ D PHPRU\ WDEOH GLVSOD\ LV RYHUODSSHG ZLWK D QRUPDO ODPS

7KH JXLGH GLVSOD\ FKDUDFWHU RI WKH QRUPDO /$03 LV D IL[HG FKDUDFWHU�VWULQJ� ,Q
RUGHU WR FKDQJH WKH JXLGH GLVSOD\ RI WKH QRUPDO /$03 DFFRUGLQJ WR WKH FLUFXP�
VWDQFHV� GLVSOD\ WKH GLVSOD\ DUHD RI WKH 1XPHUDO 0HPRU\ 7DEOH RU &KDUDFWHU�
6WULQJ 0HPRU\ 7DEOH LQ FRQMXQFWLRQ ZLWK LOOXPLQDWLRQ RI /$03� +RZHYHU� GH�
SHQGLQJRQ D WLPLQJ RI 21 RI QRUPDO /$03 DQG0HPRU\ 7DEOH XSGDWH� WKH UHVXOW
RI LQGLFDWLRQGLIIHUV DV VKRZQ LQ WKH H[DPSOHV EHORZ� %H FDUHIXO ZKHQ FUHDWLQJ D
FRQWURO SURJUDP�

([DPSOH �� :KHQ WKH QRUPDO /$03 LV WXUQHG RQ DIWHU XSGDWLQJ WKH 0HPRU\
7DEOH

7KH FKDUDFWHUV
DUH GLVSOD\HG LQ
ZKLWH DJDLQVW
GDUN EDFNJURXQG�

/$03 2))

/$03 &KDUDFWHU�6WULQJ 0HPRU\
7DEOH GLVSOD\ DUHD

0HPRU\ 7DEOH
XSGDWH

/$03 2)) /$03 21

3720521 37

/$03 21

([DPSOH �� :KHQ WKH 0HPRU\ 7DEOH LV XSGDWHG ZKLOH QRUPDO /$03 LV 21

7KH 0HPRU\ 7DEOH
GLVSOD\ DUHD LQ WKH
/$03 GXULQJ LOOX�
PLQDWLRQ LV RYHU�
ZULWWHQ�

7KH FKDUDFWHUV
DUH GLVSOD\HG LQ
ZKLWH DJDLQVW
GDUN EDFNJURXQG�

/$03 2))

/$03 &KDUDFWHU�6WULQJ 0HPRU\
7DEOH GLVSOD\ DUHD

0HPRU\ 7DEOH
XSGDWH

/$03 21 /$03 21

20521 3720521

/$03 21
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: )UDPH GLVSOD\ DQG 21�)ODVKLQJ

21�)ODVKLQJRSHUDWLRQVGLIIHU GHSHQGLQJRQ WKH SUHVHQFHRI WKH IUDPH GLVSOD\RI
WKH QRUPDO /$03�

:KHQ WKH IUDPH LV GLVSOD\HG� RQO\ DQ DUHD ZLWKLQ WKH IUDPH LV 21 RU IODVKLQJ�
:KHQ WKH IUDPH LV QRW GLVSOD\HG� DQ DUHD LV 21 RU IODVKLQJ WRJHWKHU ZLWK WKH
IUDPH�

8QOLW

)ODVK

/LW
8QOLW

)ODVK

/LW

�:KHQ WKH IUDPH LV GLVSOD\HG! �:KHQ WKH IUDPH LV QRW GLVSOD\HG!

2QO\ ZLWKLQ WKH IUDPH
LV IODVKLQJ�

7KH IUDPH LV DOVR
IODVKLQJ FRQFXUUHQWO\�

: &RPELQHG GLVSOD\ RI QRUPDO /$03

:LWK PXOWLSOH /$03V RI WKH VDPH QXPEHU �RU WKH VDPH FRQWDFW� UHJLVWHUHG� WKH
/$03V FRPELQHG DV VKRZQ EHORZ FDQ EH 21 VLPXOWDQHRXVO\�
�'LVSOD\ H[DPSOH!

7KH VDPH QXPEHU �RU FRQWDFW� LV VSHFLILHG IRU WKH /$03V /� WKURXJK /��

/�

/�

/� /� /�

/� /� /�

/�

/�
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����� ,PDJH /LEUDU\ /DPS )XQFWLRQ
7KH ,PDJH/LEUDU\ /$03RYHUZULWHV D GLIIHUHQW JUDSKLF �LPDJHGDWD RU OLEUDU\GDWD�
DQG GLVSOD\V LW DW D VHSDUDWH SRVLWLRQDFFRUGLQJ WR DQ LQVWUXFWLRQ �ELW 21�2))� IURP
WKH 3&�

3&

2)) VWDWH 21 VWDWH

3RVLWLRQ DQG
JUDSKLF WR EH
GLVSOD\HG FDQ
EH YDULHG�

21

)RU WKH ,PDJH /LEUDU\ /$03� SUHVHQFH RI H[WHUQDO IUDPH� 21�)ODVKLQJ� FRORU GLV�
SOD\� JXLGH GLVSOD\� DQG VR IRUWK FDQQRW EH VSHFLILHG� XQOLNH QRUPDO /$03�

+RZHYHU� VLQFH WKH DWWULEXWHV RI HYHU\ GLVSOD\ IDFWRUV ZKHQ UHJLVWHULQJ WKH /LEUDU\
'DWD DUH GLVSOD\HG DV WKH\ DUH� D UDQJH RI DSSOLFDWLRQ ZLOO EH ZLGHQHG IXUWKHU�

,PDJH /LEUDU\ /DPS $WWULEXWH

7KH IROORZLQJ DWWULEXWHV FDQ EH VHW WR WKH ,PDJH /LEUDU\ /$03�

: /$03 FRGH

*UDSKLFV WR EHGLVSOD\HGGXULQJ21DQG2)) DUH VSHFLILHGE\ WKH/LEUDU\'DWDRU
,PDJH 'DWD FRGH� UHVSHFWLYHO\�

: 'LVSOD\ SRVLWLRQ

3RVLWLRQV WR EH GLVSOD\HG GXULQJ 21 DQG 2)) DUH VSHFLILHG�
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