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20521 SURGXFWV DUH PDQXIDFWXUHG IRU XVH DFFRUGLQJ WR SURSHU SURFHGXUHV E\ D TXDOLILHG RSHUDWRU
DQG RQO\ IRU WKH SXUSRVHV GHVFULEHG LQ WKLV PDQXDO�

7KH IROORZLQJ FRQYHQWLRQV DUH XVHG WR LQGLFDWH DQG FODVVLI\ SUHFDXWLRQV LQ WKLV PDQXDO� $OZD\V KHHG
WKH LQIRUPDWLRQ SURYLGHG ZLWK WKHP� )DLOXUH WR KHDG SUHFDXWLRQV FDQ UHVXOW LQ LQMXU\ WR SHRSOH RU GDP�
DJH WR WKH SURGXFW�

'$1*(5� ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� LV OLNHO\ WR UHVXOW LQ ORVV RI OLIH RU VHULRXV
LQMXU\�

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

&DXWLRQ ,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ UHODWLYH VHULRXV RU PLQRU
LQMXU\� GDPDJH WR WKH SURGXFW� RU IDXOW\ RSHUDWLRQ�

20521 3URGXFW 5HIHUHQFHV
$OO 20521 SURGXFWV 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�

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

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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7KLV PDQXDO GHVFULEHV WKH LQVWDOODWLRQ DQG RSHUDWLRQ RI WKH 17�VHULHV &���+ +RVW ,QWHUIDFH 8QLW 'LUHFW
&RQQHFWLRQ 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 &���+ +RVW ,QWHUIDFH 8QLW 'LUHFW &RQQHFWLRQ�

6HFWLRQ � GHVFULEHV WKH UROH DQG RSHUDWLRQ RI WKH&���++RVW ,QWHUIDFH8QLW� DQG LWV UHODWLRQVKLS WR WKH 37
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/RFDWLRQ 'R QRW LQVWDOO WKH &���++RVW ,QWHUIDFH 8QLW LQ D ORFDWLRQ VXEMHFW WR WKH IROORZLQJ
FRQGLWLRQV�
� 'XVW� FKHPLFDOV� RU VWHDP
� 6HYHUH WHPSHUDWXUH IOXFWXDWLRQV
� +LJK KXPLGLW\ DQG FRQGHQVDWLRQ
� 'LUHFW VXQOLJKW
� 6WURQJ HOHFWULFDO RU PDJQHWLF ILHOGV
� 3RRU YHQWLODWLRQ
� 6HYHUH YLEUDWLRQ

'R QRW�
� 6XEMHFW WKH 8QLW WR VWURQJ VKRFNV RU YLEUDWLRQV
� 3RVLWLRQ WKH 8QLW·V 3&% GRZQZDUG
� 7RXFK WKH 8QLW·V 3&%
� 3XW KHDY\ REMHFWV RQ WKH 8QLW
� 6XSSO\ D YROWDJH GLIIHUHQW IURP WKH VSHFLILHG YROWDJH

+DQGOLQJ

*HWWLQJ 6WDUWLQJ 6HFWLRQ ���
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6\VWHP &RQILJXUDWLRQ 7KH HTXLSPHQW DQG SDUWV UHTXLUHG WR FRQILJXUH WKH V\VWHP WR XVH WKH'LUHFW &RQ�
QHFWLRQ IXQFWLRQ DUH VKRZQ EHORZ�

3URJUDPPDEOH 7HUPLQDO 6FUHHQ�GDWD
0HPRU\ %RDUG�
6FUHHQ 0HPRU\

+RVW ,�) 8QLW 6\VWHP 520 6XSSRUW WRROV

17��0 0RQRFKURPH /&'�
17��0�'7����9�
7RXFK�SDQHO 0RGHO

6FUHHQ 0HPRU\

65$0��� .%�
5$0�����

&���+ +RVW ,QWHU�
IDFH 8QLW
17���0�/%���

17��0�
605���(

170 6XSSRUW 7RRO
17��0�=$6$7�(9��
����LQFK ��''� DQG
� �� L K ��+'�

%DFNOLJKW UHSODFH�
DEOH�
17��0�'7���
7RXFK�SDQHO 0RGHO

5$0�����
65$0���� .%�
5$0�����
(3520��� .%�
520�.'�%
(3520���� .%�

� �
�����LQFK ��+'�
GLVNV

17����0 17����0�'7���
7RXFK�SDQHO 0RGHO
&RORU RI FDVLQJ� OLJKW
JUD\

(3520���� .%�
520������%
((3520��� .%�
((5�����

17����0�'7���%
7RXFK�SDQHO 0RGHO
&RORU RI FDVLQJ�
EODFN

17���0 0RQRFKURPH /&'�
17���0�'7���
7RXFK�SDQHO 0RGHO

6FUHHQ�GDWD
0HPRU\ %RDUG

,& VRFNHW W\SH�
17���0�03���
���NE\WH 65$0�
17���0�05���
����NE\WH 65$0�
17���0�05���
����NE\WH 65$0�
17���0�05���

6FUHHQ 0HPRU\

7KH VFUHHQ
PHPRU\ FKLS PXVW
EH LQVHUWHG LQ WKH
,& VRFNHW� 6FUHHQ
GDWD LV ULWWHQ LWK

&���+ +RVW ,QWHU�
IDFH 8QLW
17���0�/%���

17���0�
605���(

(/ GLVSOD\�
17���0�'7���
7RXFK�SDQHO 0RGHO

GDWD LV ZULWWHQ ZLWK
D 3520 ZULWHU�
7KH ((3520 FDQ
EH PRXQWHG WR WKH
37 IRU GDWD WUDQV�
PLVVLRQ�
���NE\WH (3520�
520�.'�%
����NE\WH
(3520� 520
�����%
����NE\WH
(3520� 520
�����%
���NE\H ((�
3520� ((5�����

��� 3URJUDPPDEOH 7HUPLQDO
7KH 20521 3URJUDPPDEOH 7HUPLQDO �37� GLVSOD\V WKH VWDWXV DQG RWKHU LQ�
IRUPDWLRQ DERXW WKH )$�DSSOLHG IDFWRU\� 7KH 37 LV EULHIO\ GHVFULEHG EHORZ�

����� 5ROH DQG 2SHUDWLRQ
7KH 3URJUDPPDEOH 7HUPLQDO �37� LV D )$ IDFWRU\ WHUPLQDO GHYLFH ZKLFK FRPPX�
QLFDWHV ZLWK 3URJUDPPDEOH &RQWUROOHUV �3&V� DQG GLVSOD\V WKH RSHUDWLQJ VWDWXV
RI PDFKLQHV DQG RWKHU HTXLSPHQW� ZRUN LQVWUXFWLRQV� DQG RSHUDWLRQV RI WKH 37�

3URJUDPPDEOH 7HUPLQDO 6HFWLRQ ���
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7KH 37 GLVSOD\V UHDO�WLPH LQIRUPDWLRQ DERXW WKH V\VWHP DQG HTXLSPHQW RSHUDW�
LQJ VWDWXV DQG PDQXIDFWXUHG TXDQWLW\�

3URGXFWLRQ &RQWURO 'DWH� �� -DQ ��
7LPH� ��������

3URGXFW

7RGD\·V
WDUJHW

&XUUHQW
SURGXFWLRQ

� DFKLHYHG

'HIHFWV

5HSDLUV

��� XQLWV

� XQLWV

��� XQLWV

� XQLWV

��� XQLWV

���� �

��� XQLWV

�� XQLWV � XQLWV

��� XQLWV

� XQLWV

��� XQLWV

� XQLW

���� �

17��0 17���0 17��6

���� �

���

0HVVDJHV 7KH 37 ZDUQV RI V\VWHP RU HTXLSPHQW HUURUV ZLWK D GLVSOD\ DQG EX]]HU� DQG
SURPSWV WKH DSSURSULDWH UHPHGLDO DFWLRQ�

$ODUP
$VVHPEO\ OLQH % 3RVLWLRQLQJ SLQ

LV GHIHFWLYH� /LQH VWRSSHG�

ï

&KHFN WKHVH SRLQWV�

�� 3LQ /� PLVVLQJ"
�� 3RVLWLRQ RI GRJ 0��
�� $WWDFKPHQW RI SKRWRVHQVRU 3��

6HWWLQJ WRXFK VZLWFKHV RQ WKH 37 DOORZV ZRUNHUV WR XVH WKH 37 DV DQ RSHUDWLQJ
SDQHO� 3URGXFWLRQ WDUJHWV DQG RWKHU QXPHULF GDWD LQSXW WR WKH 37 FDQ EH WUDQV�
PLWWHG WR WKH 3&�

6WRS
EX]]HU

(OHFWURSODWLQJ &RQWURO

7UDQVSRUW

&ODPS

5HWUDFW

$GYDQFH
+DOW (OHFWURO\WH 5LQVH

5XVW�SURRI�
LQJ IOXLG

$ODUP

8QFODPS

(OHFWURO\WH
KHDG

5LQVLQJ
KHDG

5XVW�SURRI�
LQJ KHDG

83

'2:1

83 83

'2:1 '2:1

3URGXFWLRQ /LQH 6WDWXV
0RQLWRULQJ

3DQHO 6ZLWFK )XQFWLRQV
�2SHUDWLRQ IURP WKH 37�

3URJUDPPDEOH 7HUPLQDO 6HFWLRQ ���
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����� 'LVSOD\V
7KH 37 FDQ GLVSOD\ WKH IROORZLQJ LWHPV WR SURYLGH WKH RSHUDWLRQV PHQWLRQHG SUH�
YLRXVO\� (DFK RI WKHVH LWHPV LV FDOOHG D ´GLVSOD\ HOHPHQW�µ

,QVSHF�
WLRQ �

,QVSHF�
WLRQ �

,QVSHF�
WLRQ �

/LQH � 6WDWXV

(PHUJHQF\
VWRS

5HVWDUW

0DFKLQH QDPH

3URGXFWLRQ TW\� � ��� XQLWV

� 17���0�'7���

���

�� ��� ����

6WDJH
�

6WDJH
�

6WDJH
�

&KDUDFWHU VWULQJ
PHPRU\ WDEOH

7H[W

%DU JUDSK

7RXFK VZLWFKHV

1XPHUDO
PHPRU\ WDEOH

/DPSV

7H[W &KDUDFWHUV ZKLFK UHPDLQ XQFKDQJHG FDQ EH ZULWWHQ GLUHFWO\ DV WH[W�

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

1XPHUDO 0HPRU\ 7DEOHV 1XPEHUV VWRUHG LQ WKH QXPHUDO PHPRU\ WDEOH DUH GLVSOD\HG� 7KH GLVSOD\ FDQ EH
FKDQJHG E\ FKDQJLQJ WKH GDWD VWRUHG LQ WKH QXPHUDO PHPRU\ WDEOH�
7KH &���++RVW ,QWHUIDFH8QLW 'LUHFW &RQQHFWLRQ DOVR DOORZV WKH GLVSOD\ RI KH[�
DGHFLPDO YDOXHV�

/DPSV /DPSV DUH VTXDUH RU URXQG IUDPHVZKLFK LQGLFDWH WKH RSHUDWLQJ VWDWXV� 7KH\ DUH
FRQWUROOHG E\ WKH 3&� 7KH\ FDQ EH OLW �KLJKOLJKWHG� RU IODVKHG �LQWHUPLWWHQW QRUPDO
DQG KLJKOLJKWHG GLVSOD\��

7RXFK 6ZLWFKHV 7RXFK VZLWFKHV FDQ EH VHW DQ\ZKHUH RQ WKH VFUHHQ� 7RXFKLQJ WKH VFUHHQ DW D
WRXFK VZLWFK ORFDWLRQ FDQ VZLWFK WKH GLVSOD\ �VWDQG�DORQH IXQFWLRQ RU GLVSOD\�
VZLWFK IXQFWLRQ� RU QRWLI\ WKH 3& �QRWLILFDWLRQ IXQFWLRQ�� 7KH WRXFK VZLWFKHV FDQ
EH OLW RU IODVKHG E\ WKH 3& LQ WKH VDPH ZD\ DV WKH ODPSV�

%DU *UDSKV 7KH EDU JUDSK GLVSOD\V D FRPSDULVRQ ZLWK D YDOXH VWRUHG LQ WKH PHPRU\ WDEOH� $
SHUFHQWDJH YDOXH FDQ EH GLVSOD\HG VLPXOWDQHRXVO\�

��� &���+ +RVW ,QWHUIDFH 8QLW
7KH &���+ +RVW ,QWHUIDFH 8QLW SURYLGHV FRPPXQLFDWLRQ EHWZHHQ WKH 37 DQG
3&� 7KH IROORZLQJ VHFWLRQV GHVFULEH WKH RSHUDWLRQ RI WKH &���+ +RVW ,QWHUIDFH
8QLW DQG WKH 'LUHFW &RQQHFWLRQ IXQFWLRQ�
5HIHU WR 6HFWLRQ � 'LUHFW &RQQHFWLRQ 2SHUDWLRQ DQG 6HFWLRQ � 37 2SHUDWLRQ IRU
GHWDLOV RQ WKH 'LUHFW &RQQHFWLRQ IXQFWLRQ�

����� 2SHUDWLRQ
0DQ\ FRPPXQLFDWLRQ LQWHUIDFHV DUH DYDLODEOH WR SURYLGH FRPPXQLFDWLRQ EH�
WZHHQ WKH 37 DQG 3& IRU GLIIHUHQW V\VWHP FRQILJXUDWLRQV� 7KH &���++RVW ,QWHU�
IDFH 8QLW LV MXVW RQH RI WKH FRPPXQLFDWLRQ LQWHUIDFHV ZKLFK FDQ EH PRXQWHG RQ
WKH 37� ,W FDQ EH FRQQHFWHG WR WKH &38 RI D 3&�
7KH&���++RVW ,QWHUIDFH8QLW RSHUDWHV DV DQ LQWHUPHGLDU\ EHWZHHQ WKH 37DQG
3&� ,W UHDGV LQIRUPDWLRQ WR EH GLVSOD\HG RQ WKH 37 IURP WKH 3&PHPRU\ DUHD DQG
ZULWHV LW WR WKH 37 PHPRU\ WDEOH� DQG ZULWHV LQIRUPDWLRQ WR WKH 3& PHPRU\ DUHD
ZLWK WKH 37 WRXFK VZLWFKHV�

&KDUDFWHU 6WULQJ 0HPRU\
7DEOHV

&���+ +RVW ,QWHUIDFH 8QLW 6HFWLRQ ���
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7KH&���++RVW ,QWHUIDFH 8QLW UHDGV LQVWUXFWLRQV WR VZLWFK VFUHHQV IURP WKH 3&
PHPRU\ DUHD DQG FRQWUROV WKH 37� ,W UHDGV WKH VWDWXV RI WKH 37 DQG ZULWHV LW WR WKH
3& PHPRU\ DUHD�

0HPRU\ WDEOH

7RXFK VZLWFK

6FUHHQ VZLWFK

37 VWDWXV

37 3&

&���+
+RVW

,QWHUIDFH
8QLW

0HPRU\
DUHD

����� 'LUHFW &RQQHFWLRQ )XQFWLRQ
7KH QHZ 'LUHFW &RQQHFWLRQ IXQFWLRQ KDV EHHQ DGGHG WR WKH &���+ +RVW ,QWHU�
IDFH 8QLW WR HQDEOH WKH UHDGLQJ DQG ZULWLQJ RI 3& ELW DQG ZRUG GDWD�
7KH 'LUHFW &RQQHFWLRQ IXQFWLRQ LV GHVFULEHG EHORZ�
� 7KH 37 LV DEOH WR GLUHFWO\ UHIHU WR 3& ELW DQG ZRUG GDWD VR WKDW D 37 FDQ EH FRQ�
QHFWHG WR D 3&ZLWKRXW FKDQJLQJ WKH 3&SURJUDP FXUUHQWO\ UXQQLQJ WKH SURGXF�
WLRQ OLQH�

� 7KH ELWV DQG ZRUGV UHIHUULQJ WR RSHUDWLQJ VWDWXV DQG ZRUN LQVWUXFWLRQ LQIRUPD�
WLRQ DQG WKRVH 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 DUHD WR FRQWURO DQG QRWLI\ WKH 37 VWDWXV� LQFOXGLQJ GLVSOD\ VFUHHQV� EDFN�
OLJKWLQJ RQ D IODVK FRQWURO� DODUPV DQG EX]]HUV� FDQ EH IUHHO\ DOORFDWHG WR DQ\
SDUW RI WKH 3& PHPRU\�

6HWWLQJ
7KH 'LUHFW &RQQHFWLRQ IXQFWLRQ LV VHW XVLQJ WKH 17�VHULHV 6XSSRUW 7RRO� ZKLFK LV
WKH QDPH RI WKH VRIWZDUH XVHG WR FUHDWH DQGPDLQWDLQ WKH GLVSOD\ GDWD IRU WKH 37
GLVSOD\V�PHPRU\ WDEOH GDWD� DQGPDUN GDWD� 5HIHU WR WKHPDQXDO OLVWHG EHORZ IRU
LQIRUPDWLRQ RQ WKH 6XSSRUW 7RRO DQG KRZ LW LV XVHG� DVZHOO DV IRU WKH V\VWHP FRQ�
ILJXUDWLRQ�
17��0�17����0�17���0 6XSSRUW 7RRO 2SHUDWLRQ 0DQXDO �9����

:KHQ 'LUHFWLRQ &RQQHFWLRQ LV QRW VHOHFWHG RQO\ WKH IROORZLQJ 8QLWV FDQ EH XVHG
ZLWK WKH &���+ +RVW ,QWHUIDFH 8QLW� 8VH WKH 17���0�/%��� ,QWHUIDFH 8QLW LQ
FRPELQDWLRQZLWK WKH17���0�605���(6\VWHP520RU WKH17��0�605���(
6\VWHP 520�

37 3&

'0 $UHD

$5 $UHD

&,2 $UHD

7LPHU�&RXQWHU
$UHD

7KH &���+ +RVW ,QWHUIDFH 8QLW 'LUHFW &RQQHFWLRQ SURWRFRO LV XVHG� 'LUHFW &RQ�
QHFWLRQ DOORZV GLUHFW UHDGLQJ DQG ZULWLQJ RI PRVW ELWV DQG ZRUGV RI WKH 3&
PHPRU\ DQG DOORZV DXWRPDWLF FKDQJLQJ RI WKH GLVSOD\� 7KLV QHZ FRPPXQLFDWLRQ
IRUPDW UHGXFHV WKH ORDG RQ WKH 3&DQG LQFUHDVHV WKH HIILFLHQF\ RI SURJUDPGHYH�
ORSPHQW�

'LUHFW &RQQHFWLRQ LV 1RW
6HOHFWHG

'LUHFW &RQQHFWLRQ LV 6HW

&���+ +RVW ,QWHUIDFH 8QLW 6HFWLRQ ���
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5HIHU WR 6HFWLRQ � 'LUHFW &RQQHFWLRQ 2SHUDWLRQ DQG 6HFWLRQ � 37 2SHUDWLRQ IRU
GHWDLOV RQ WKH 'LUHFW &RQQHFWLRQ IXQFWLRQ�

37 3&

'0 $UHD

$5 $UHD

&,2 $UHD

7LPHU�&RXQWHU
$UHD

([DPSOHV DUH SUHVHQWHG EHORZ RI 37 DQG 3& RSHUDWLRQ ZKHQ WKH 'LUHFW &RQ�
QHFWLRQ IXQFWLRQ LV VHW�
([DPSOH �
7KH VWDWXV RI D 3& ELW FDQ EH GLUHFWO\ GLVSOD\HG DV D 37 ODPS ZLWKRXW XVLQJ D 3&
SURJUDP�

37 3&

/DPS � �%LW �������

/DPS � �%LW �������

6ZLWFK � 21 �%LW �������

6ZLWFK � 2)) �%LW �������

1RW OLW

([DPSOH �
7KH GLVSOD\HG ZRUG FDQ EH IUHHO\ VHOHFWHG IRU HDFK PHPRU\ WDEOH� 7KH GLVSOD\
DV D KHUDOGLFDOO\ YDOXH PDNHV LW HDV\ WR PRQLWRU ZRUG FRQWHQWV�

37 3&

����

$��&
7,0 ����

'0 ����

1XPHUDO PHPRU\ WDEOH � �7,0 �����

1XPHUDO PHPRU\ WDEOH ��� �'0 �����

$ � � &

� � � �

'LUHFW &RQQHFWLRQ
([DPSOHV

&���+ +RVW ,QWHUIDFH 8QLW 6HFWLRQ ���
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��� 6\VWHP &RQILJXUDWLRQ
7KLV VHFWLRQ VKRZV WKH EDVLF FRQILJXUDWLRQ RI D V\VWHP XVLQJ D &���+ +RVW
,QWHUIDFH 8QLW� 5HIHU WR WKH LQGLYLGXDO HTXLSPHQW PDQXDOV IRU LQIRUPDWLRQ RQ WKH
HTXLSPHQW XVHG LQ WKH V\VWHP�

20521 3&�
&RQWUROV WKH 37 DV UHTXLUHG ZKLOH FRQWUROOLQJ
PDFKLQHV DQG PRQLWRULQJ WKH SURGXFWLRQ OLQH�

,�2 FRQQHFWLQJ
FDEOH

17���0�/%���
&���++RVW ,QWHUIDFH8QLW

37�
3URYLGHV GLVSOD\ IXQFWLRQV IRU PRQLWRULQJ
WKH SURGXFWLRQ OLQH DQG VXSSRUWLQJ WKH RS�
HUDWLQJ HQYLURQPHQW� ,W QRWLILHV WKH 3&
ZKHQ VZLWFKHV DUH WXUQHG21RU2))DQG
RI QXPHULFDO LQSXWV�

&RPSXWHU �6XSSRUW 7RRO��
&DQ EH FRQQHFWHG WR WKH 37 ZKHQ UH�
TXLUHG WR WUDQVIHU SUHSDUHG 37
VFUHHQV DQG VHWWLQJV�

6XSSRUW 7RRO

,%0 3&�$7 RU
FRPSDWLEOH

6\VWHP (TXLSPHQW DQG 6RIWZDUH

20521 3& &���+� &��+� &��+�&��+� DQG&��+3&V FDQ EH GLUHFWO\ FRQQHFWHG WR WKH 37
YLD DQ ,�2 FRQQHFWLQJ FDEOH�

3URJUDPPDEOH 7HUPLQDOV 17��0� 17����0� DQG 17���0�

&RPSXWHU ,%0 3&�$7 RU FRPSDWLEOH�

6XSSRUW 7RRO 17��0�17����0�17���0 6XSSRUW 7RRO 9HUVLRQ ��P�

&RQQHFWLRQV
8VH DQ ,�2 FRQQHFWLQJ FDEOH WR FRQQHFW WKH 37 WR WKH 3&�

5HIHU WR 6HFWLRQ � ,QVWDOODWLRQ DQG 6HWWLQJV IRU GHWDLOV RQ FRQQHFWLQJ WKH 37 WR
WKH 3&�

6\VWHP &RQILJXUDWLRQ 6HFWLRQ ���



�

��� %HIRUH 2SHUDWLQJ
)ROORZ WKH SURFHGXUH LQGLFDWHG EHORZ EHIRUH RSHUDWLQJ D 37 ZLWK &���+ +RVW
,QWHUIDFH 8QLW LQVWDOOHG�

6XSSRUW 7RRO

&KHFN WKH 37 SRZHU VXSSO\ DQG
JURXQG FDEOH FRQQHFWLRQV�

,QVWDOO WKH &���+ +RVW ,QWHUIDFH
8QLW�

&KHFN VHWWLQJV DQG FRPPXQLFD�
WLRQV�

&UHDWH WKH 3& SURJUDP�

&KHFN DQG VHW WKH 37 DQG
&���+ +RVW ,QWHUIDFH 8QLW�

&RQQHFWLRQ WR WKH 3&�

7UDQVIHU VFUHHQ GDWD

&UHDWH VFUHHQV ZLWK WKH 6XSSRUW
7RRO

7ULDO RSHUDWLRQ

5HIHU WR SDJH ���

5HIHU WR WKH 17�VHULHV
6XSSRUW 7RRO 2SHUDWLRQ
0DQXDO�

5HIHU WR WKH DSSURSULDWH
37 0DQXDO

373&

5HIHU WR WKH DSSURSULDWH
3& 0DQXDO

5HIHU WR WKH DSSURSULDWH
37 0DQXDO

5HIHU WR SDJH ���

5HIHU WR SDJH ���

5HIHU WR SDJH ���

%HIRUH 2SHUDWLQJ 6HFWLRQ ���



��

5HIHUHQFH 0DQXDOV 7KH 17��0�17����0 6HULHV DQG 17���0 6HULHV DUH FRYHUHG LQ WKH VHYHQ
PDQXDOV GHVFULEHG EHORZ�

1DPH RI 0DQXDO &RQWHQWV 0DQXDO 1R�

17��0�17����0 2SHUDWLRQ
0DQXDO

7KLV PDQXDO SURYLGHV VSHFLILFDWLRQV� IXQFWLRQV� DQG RSHUDWLQJ
LQVWUXFWLRQV IRU WKH 17��0 DQG 17����0 3URJUDPPDEOH 7HUPLQDOV�

9���

17���0 2SHUDWLRQ 0DQXDO 7KLV PDQXDO SURYLGHV VSHFLILFDWLRQV� IXQFWLRQV� DQG RSHUDWLQJ
LQVWUXFWLRQV IRU 17���0 3URJUDPPDEOH 7HUPLQDOV�

9���

17�VHULHV +RVW ,QWHUIDFH 8QLW
2SHUDWLRQ 0DQXDO

7KLV PDQXDO FRYHUV WKH FRPPDQGV� FRQWUROV� DQG FRPPXQLFDWLRQV
VSHFLILFDWLRQV IRU RSHUDWLQJ WKH 17��0 DQG WKH 17���0� 5HIHU WR
WKLV PDQXDO ZKHQ SURJUDPPLQJ KRVW FRPSXWHU FRPPXQLFDWLRQV�

9���

17��0�17���0 6XSSRUW 7RRO
2SHUDWLRQ 0DQXDO

7KLV PDQXDO FRYHUV PHWKRGV IRU FUHDWLQJ VFUHHQV� LQFOXGLQJ VFUHHQ
GDWD SUHSDUDWLRQ� VZLWFKHV� OLJKWV� DQG DODUPV�

9���

17�VHULHV +RVW ,QWHUIDFH 8QLW
'LUHFW &RQQHFWLRQ 2SHUDWLRQ
0DQXDO

7KLV PDQXDO FRYHUV WKH 'LUHFW &RQQHFWLRQ IHDWXUH ZKLFK KDV EHHQ
DGGHG WR WKH +RVW ,QWHUIDFH 8QLW�

9���

17�VHULHV 56����&�56����
,QWHUIDFH 8QLW 2SHUDWLRQ 0DQXDO

7KLV PDQXDO FRYHUV WKH FRPPDQGV� FRQWUROV� DQG FRPPXQLFDWLRQV
VSHFLILFDWLRQV IRU RSHUDWLQJ WKH 17��0 DQG WKH 17���0 ZLWK WKH
56����&�56���� ,QWHUIDFH 8QLW� 5HIHU WR WKLV PDQXDO ZKHQ
SURJUDPPLQJ KRVW FRPSXWHU FRPPXQLFDWLRQV�

9���

17�VHULHV &���+ +RVW ,QWHUIDFH
8QLW 2SHUDWLRQ 0DQXDO

7KLV PDQXDO FRYHUV WKH FRPPDQGV� FRQWUROV� DQG FRPPXQLFDWLRQV
VSHFLILFDWLRQV IRU RSHUDWLQJ WKH 17��0 DQG WKH 17���0� 5HIHU WR
WKLV PDQXDO ZKHQ SURJUDPPLQJ &���+ RU &PP+ FRPPXQLFDWLRQV�

9���

%HIRUH 2SHUDWLQJ 6HFWLRQ ���



��

6(&7,21 �
,QVWDOODWLRQ DQG 6HWWLQJV

7KLV VHFWLRQ GHVFULEHV KRZ WR FRQQHFW WKH &���+ +RVW ,QWHUIDFH WR WKH 37 DQG WKH 37 WR WKH 3&�

��� &RPSRQHQWV DQG 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'HVFULSWLRQ DQG )XQFWLRQ RI &RPSRQHQWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ,QVWDOOLQJ WKH &���+ +RVW ,QWHUIDFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QVWDOODWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ WKH &���+ +RVW ,QWHUIDFH 8QLW 6ZLWFKHV ��� � � � � � � � � � � � � � � � � � � � � � � � �
����� /LPLWDWLRQV RQ 3& $UHD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� &RQQHFWLRQ WR DQ 20521 3& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RPSDWLEOH 3&V ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQQHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3RZHU 21 DQG 2)) ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� &RPSRQHQWV DQG 6HWWLQJV
7KH SDUWV RI WKH &���++RVW ,QWHUIDFH DQG KRZ WR VHW WKH RSHUDWLQJ HQYLURQPHQW
DUH GHVFULEHG EHORZ�

����� 'HVFULSWLRQ DQG )XQFWLRQ RI &RPSRQHQWV
7KH QDPHV DQG IXQFWLRQV RI WKH &���+ +RVW ,QWHUIDFH SDUWV DUH VKRZQ LQ WKH
GLDJUDP EHORZ�

17���0�/%��� &���+ +RVW ,QWHUIDFH

&���+ +RVW ,QWHUIDFH IURQW IDFH
6ZLWFK FRYHU
2SHQ WKLV FRYHU WR UHYHDO WKH URWDU\ VZLWFK
DQG ',3 VZLWFKHV ZKLFK VHW WKH EDVLF RS�
HUDWLRQ RI WKH &���+ +RVW ,QWHUIDFH�

+RVW ,�) FRQQHFWRU IRU FRQ�
QHFWLRQ WR WKH 3&�

&���+ +RVW ,QWHUIDFH UHDU IDFH

8QLW FRQQHFWRU IRU
FRQQHFWLRQ WR WKH 37�

��� ,QVWDOOLQJ WKH &���+ +RVW ,QWHUIDFH
+RZ WR LQVWDOO WKH &���+ +RVW ,QWHUIDFH LQ WKH 37�

����� ,QVWDOODWLRQ
7XUQ WKH FXW�RXW LQ WKH&���++RVW ,QWHUIDFH WR WKH OHIW DQG SXVK WKH8QLW LQ XQWLO D
´FOLFNµ LV KHDUG�

,Q GLIILFXOW�WR�FRQQHFW VLWXDWLRQVPRYH WKH8QLW ZKHQ FRQQHFWLQJ WKH &���++RVW
,QWHUIDFH�

,QVWDOOLQJ WKH &���+ +RVW ,QWHUIDFH 6HFWLRQ ���



��

,QVWDOODWLRQ LQ WKH 17��0
17��0

5HDU IDFH

&XW�RXW

,QVWDOODWLRQ LQ WKH 17���0
17���0

5HDU IDFH

&XW�RXW

5HPRYDO IURP WKH 37 +ROG WKH 8QLW E\ WKH LQGHQWDWLRQV DW HDFK VLGH� SUHVV LQZDUGV DQG SXOO RXW WKH
8QLW�

5HDU IDFH

17���0

1RWH 7XUQ RII WKH 37 SRZHU VXSSO\ ZKHQ LQVWDOOLQJ RU UHPRYLQJ WKH 8QLW�

����� 6HWWLQJ WKH &���+ +RVW ,QWHUIDFH 8QLW 6ZLWFKHV
%HIRUH PRXQWLQJ WKH 37� WKH RSHUDWLQJ HQYLURQPHQWV RI WKH 37 PXVW EH VHW ZLWK
WKH',3 VZLWFK �6:�� DQG URWDU\ VZLWFK �6:�� RQ WKH&���++RVW ,QWHUIDFH8QLW�

',3 6ZLWFK 6HWWLQJV 7KH ',3 VZLWFK �6:�� VHWWLQJV DUH GHVFULEHG EHORZ�

7KH',3 VZLWFKHV DUH XQGHU WKH VZLWFK
FRYHU RQ WKH UHDU RI WKH &���+ +RVW
,QWHUIDFH 8QLW�

� � � � � � � �

6ZLWFK FRYHU

)DFWRU\ VHWWLQJ

,QVWDOOLQJ WKH &���+ +RVW ,QWHUIDFH 6HFWLRQ ���



��

6:��� ,QLWLDOL]HV WKH PHPRU\ WDEOH DOORFDWLQJ WKH ZRUGV�

6HWWLQJ 0HDQLQJ 'HVFULSWLRQ

21 37 6HW WR LQLWLDO YDOXHV SUHVHW E\ WKH 6XSSRUW 7RRO�

2)) 3& 7KH FRQWHQWV RI WKH ZRUGV DOORFDWHG LQ WKH 3& PHPRU\
DUH XVHG DV WKH PHPRU\ WDEOH LQLWLDO YDOXHV�

6:��� WR ��� 5HVHUYHG IRU V\VWHP XVH� %H VXUH WR WXUQ WKHVH SLQV 2))�

6:��� WR 6:��� 1RW XVHG�

1RWH 7XUQ RII WKH SRZHU VXSSO\ EHIRUH VHWWLQJ WKH ',3 VZLWFKHV�

5RWDU\ 6ZLWFK 6HWWLQJV 7KH URWDU\ VZLWFK �6:�� RQ WKH &���+ +RVW ,QWHUIDFH 8QLW LV XVHG WR VHW D XQLW
QXPEHU IRU WKH &���+ +RVW ,QWHUIDFH 8QLW� 7KH &���+ +RVW ,QWHUIDFH 8QLW LV
WUHDWHG WKH VDPH DV D &���+ 6SHFLDO ,�2 8QLW� 7KHUHIRUH� WKH XQLW QXPEHU DOOR�
FDWHG WR WKH &���++RVW ,QWHUIDFH 8QLW PXVW EH XQLTXH DQG QRW LGHQWLFDO ZLWK WKH
XQLW QXPEHU RI DQ\ 6SHFLDO ,�2 8QLW�

� �
�

�

���

�

�
�

6HW WR � EHIRUH VKLSSLQJ

:KHQ WKH XQLW QXPEHU KDV EHHQ VHW� WKH 6SHFLDO ,�2 8QLW ZLOO EH DOORFDWHG WKH
FRUUHVSRQGLQJ ZRUGV LQ &���+ PHPRU\� DV VKRZQ LQ WKH IROORZLQJ WDEOH� 7KH
ZRUGV ZKLFK DUH DOORFDWHG WR WKH &���+ +RVW ,QWHUIDFH 8QLW� KRZHYHU� DUH QRW
XVHG EHFDXVH &���++RVW ,QWHUIDFH 8QLW SURFHVVLQJ LV KDQGOHG LQ WKH DUHD DOOR�
FDWHG E\ WKH 6XSSRUW 7RRO� 7KH ZRUGV DOORFDWHG WR WKH &���++RVW ,QWHUIDFH8QLW
DV D 6SHFLDO ,�2 8QLW FDQ WKHUHIRUH EH XVHG DV ZRUN ELWV�ZRUGV�

8QLW QR� :RUG QR�

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� ��� WR ���

� �VHH QRWH �� ��� WR ���

� �VHH QRWH �� ��� WR ���

1RWH �� 'R QRW VHW WKH XQLW QXPEHU RI WKH &PP+ WR � RU �� RWKHUZLVH D 6SHFLDO 8QLW
(UURU ZLOO UHVXOW�

�� ,I WKH &���+ +RVW ,QWHUIDFH 8QLW LV FRQQHFWHG WR WKH &PP+� QR ([SDQVLRQ
,�2 8QLW FDQ EH FRQQHFWHG WR WKH &PP+� 7KHUHIRUH� DQ\ RI WKH DERYH XQLW
QXPEHUV FDQ EH GHVLJQDWHGZLWKRXWZRUU\LQJ DERXW XQLW QXPEHU GXSOLFDWLRQ�

����� /LPLWDWLRQV RQ 3& $UHD
65 ����� LV XVHG DV D 6SHFLDO 8QLW (UURU )ODJ�

$5 �� LV XVHG DV DQ HUURU ORJ ELW ZKHQ D &���+�&38���( LV XVHG� $5 �� WR $5
�� DUH XVHG DV FORFN ELWV ZKHQ D &���+�&38���(� &���+�&38���(� &���+�
&38���(� RU &���+�&38���( LV XVHG� 2WKHU ZRUGV DUH XVHG DV WKH +5 DUHD�

6SHFLDO 5HOD\ $UHD
�65 ��� WR ����

$X[LOLDU\ 5HOD\ $UHD
�$5 �� WR $5 ���

,QVWDOOLQJ WKH &���+ +RVW ,QWHUIDFH 6HFWLRQ ���



��

7KH DUHD IURP'0���� WR '0 ���� LV IRU WKH HUURU ORJ ZKHQ D &���+�&38���(
LV XVHG� 7KH DUHD IURP '0���� WR '0 ���� LV XVHG H[FOXVLYHO\ IRU XQLW VHWWLQJ
DQG WKLV DUHD FDQ EH VHW DV UHDG RQO\� $Q DUHD QRW DOORFDWHG ZLWK WKH '0 ZRUGV
FDQ EH XVHG IRU RWKHU SXUSRVHV�

8QLW QR� '0 ZRUGV

� ���� WR ����

� ���� WR ����

� ���� WR ����

� ���� WR ����

� ���� WR ����

� ���� WR ����

� ���� WR ����

� ���� WR ����

� ���� WR ����

� ���� WR ����

��� &RQQHFWLRQ WR DQ 20521 3&

&RQQHFW WKH 37 ILWWHGZLWK WKH&���++RVW ,QWHUIDFH 8QLW WR WKH205213&ZLWK
DQ ,�2 FRQQHFWLQJ FDEOH�

����� &RPSDWLEOH 3&V

&KHFN WKH 3& PRGHO QXPEHU DQG VHULHV EHIRUH PDNLQJ WKH FRQQHFWLRQV�

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

&38 3&

&��+� &��+� &��+� DQG &��+ &PP+

&���+�&38���(

&���+�&38���(

&���+�&38���(

&���+�&38���(

&���+�&38���(

&���+�&38���(

&���+

����� &RQQHFWLRQ

7KH IROORZLQJ GHVFULEHV KRZ WR FRQQHFW WKH&���++RVW ,QWHUIDFH8QLW WR WKH3&�
7KH FRQGLWLRQV UHTXLUHG IRU FRQQHFWLQJ WKH &���+ +RVW ,QWHUIDFH 8QLW WR WKH
&���+ YDU\ IURP WKRVH UHTXLUHG IRU FRQQHFWLQJ WKH&���++RVW ,QWHUIDFH8QLW WR
WKH &PP+�

1RWH 7XUQ RII WKH 37 DQG 3& SRZHU VXSSOLHV EHIRUH LQVHUWLQJ RU UHPRYLQJ FRQQHFWRUV�

'DWD 0HPRU\ $UHD
�'0 ���� WR '0 �����

&RQQHFWLRQ WR DQ 20521 3& 6HFWLRQ ���



��

,�2 &RQQHFWLQJ &DEOH 6HOHFW WKH ,�2 FRQQHFWLQJ FDEOH IURP WKH IROORZLQJ�

3& 0RGHO &DEOH OHQJWK

&���+ &���+�&1��� �� FP

17��0�&13���

&���+�&1���

�� FP

17��0�&13���

&���+�&1���

� P

17��0�&13���

&���+�&1���

� P

17��0�&13���

&���+�&1���

�� P

&PP+ &��+�&1��� �� FP

17��0�&13���

&��+�&1���

�� FP

17��0�&13���

&��+�&1���

� P

1RWH �� 7KH FRQQHFWRU RQ WKH &���+ +RVW ,QWHUIDFH 8QLW VLGH RI WKH
17��0�&13PPP LV PLQLDWXUL]HG�

�� 7KH WRWDO OHQJWK RI WKH ,�2 FRQQHFWLQJ FDEOHV EHWZHHQ WKH&���++RVW ,QWHU�
IDFH 8QLW DQG WKH &���+ PXVW EH �� P PD[LPXP DQG WKH FDEOHV EHWZHHQ
WKH &���+ +RVW ,QWHUIDFH 8QLW DQG WKH &PP+ PXVW EH � P PD[LPXP�

�� 'R QRW LPSRVH D SXOOLQJ IRUFH H[FHHGLQJ � NJ RQ DQ\ ,�2 FRQQHFWLQJ FDEOH�
�� ,I DQ ,�2 FRQQHFWLQJ FDEOH LV H[WHQGHG WKURXJK D KROH� WKH GLDPHWHU RI WKH

KROH PXVW EH �� PP PLQLPXP� %\ UHPRYLQJ WKH FRQQHFWRU FRYHU� WKH ,�2
FRQQHFWLQJ FDEOH FDQ SDVV WKURXJK D KROHZLWK D GLDPHWHU RI ��PP� LQZKLFK
FDVH� EH VXUH WR UHSODFH WKH FRYHU RQWR WKH FRQQHFWRU DIWHU WKH ,�2 FRQQHFW�
LQJ FDEOH SDVVHV WKURXJK WKH KROH�

&RQQHFWLRQ WR &���+ 7KH &���+ +RVW ,QWHUIDFH 8QLW FDQ EH FRQQHFWHG WR D VLQJOH &38 RU ([SDQVLRQ
,�2 5DFN YLD DQ ,�2 FRQQHFWLQJ FDEOH ZLWK WKH IROORZLQJ UHVWULFWLRQV�
� 7KH &���+ +RVW ,QWHUIDFH 8QLW FDQQRW EH FRQQHFWHG WR WKH ([SDQVLRQ ,�2
5DFN LI WKH ([SDQVLRQ ,�2 5DFN LV FRQQHFWHG WR DQRWKHU ([SDQVLRQ ,�2 5DFN�

� 7KH &���+ +RVW ,QWHUIDFH 8QLW FDQQRW EH FRQQHFWHG WR D 5HPRWH ,�2 6ODYH
8QLW�

&RQQHFWLRQ WR DQ 20521 3& 6HFWLRQ ���



��

� 7KH &���++RVW ,QWHUIDFH 8QLW KDV D VLQJOH FRQQHFWRU� 7KH &���++RVW ,QWHU�
IDFH8QLW FDQQRW EH FRQQHFWHG EHWZHHQ WKH&38DQG([SDQVLRQ ,�25DFN� 7KH
&���++RVW ,QWHUIDFH8QLW PXVW EH DOZD\V FRQQHFWHG WR WKH HQG RI WKH V\VWHP�

37
�UHDU YLHZ�

�17���0�

�&���+�&1PP��
,�2 &RQQHFWLQJ
&DEOH

�17��0�&13PP��
,�2 &RQQHFWLQJ
&DEOH

&���+ +RVW ,QWHUIDFH 8QLW

+RVW LQWHUIDFH FRQQHFWRU

&38

([SDQVLRQ ,�2 5DFN

2QH 8QLW PD[�

&RQQHFWLRQ WR &PP+ 7KH&���++RVW ,QWHUIDFH8QLW FDQ EH FRQQHFWHG WR D VLQJOH&38 YLD DQ ,�2 FRQ�
QHFWLQJ FDEOH ZLWK WKH IROORZLQJ UHVWULFWLRQV�
� $ PD[LPXP RI WZR ,�2 8QLWV FDQ EH FRQQHFWHG WR WKH &38� 1R ([SDQVLRQ ,�2
5DFN FDQ EH FRQQHFWHG�

� 7KH&PP+ ,�28QLW FDQQRW EH FRQQHFWHG DIWHU WKH &���++RVW ,QWHUIDFH8QLW�
7KH &���+ +RVW ,QWHUIDFH 8QLW PXVW EH DOZD\V FRQQHFWHG WR WKH HQG RI WKH
V\VWHP�

&��+�&1PP�
,�2 &RQQHFWLQJ &DEOH

&38

&���+ +RVW ,QWHUIDFH 8QLW

+RVW ,QWHUIDFH FRQQHFWRU

37
�UHDU YLHZ�

�17���0�

,�2 8QLW

,�2 8QLW

&��0�&13PP�
,�2 &RQQHFWLQJ &DEOH

&��+�&1PP�
,�2 &RQQHFWLQJ &DEOH

7ZR 8QLWV PD[�

1RWH �� ,QVWDOO D QRLVH ILOWHU ZLWK D UDWHG YROWDJH RI �� 9'& RU HTXLYDOHQW WR WKH SRZHU
OLQHV RI WKH &PP+ DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

�� 7KH GLVWDQFH EHWZHHQ WKH QRLVH ILOWHU DQG WKH &PP+ PXVW EH DV VKRUW DV
SRVVLEOH� DQG WKH QRLVH ILOWHU PXVW EH VHSDUDWHG IURP KLJK WHQVLRQ OLQHV�

&RQQHFWLRQ WR DQ 20521 3& 6HFWLRQ ���



��

�� *URXQG WKH FDVH RI WKH QRLVH ILOWHU WR WKH )* WHUPLQDO�

,1 287 �� 9��� 9

�

�

�

�

�

ï

1RLVH ILOWHU

��� 3RZHU 21 DQG 2))
7KH &���+ +RVW ,QWHUIDFH 8QLW RSHUDWHV DV D &���+ ([SDQVLRQ ,�2 5DFN� 7KLV
VHFWLRQ GHVFULEHV KRZ WR WXUQ WKH &���+ +RVW ,QWHUIDFH 8QLW 21 DQG 2))� %H
VXUH WR IROORZ WKH SURFHGXUHV GHVFULEHG EHORZ� RWKHUZLVH WKH ZKROH V\VWHPPD\
VKXW GRZQ�

3RZHU 21 7R WXUQ 21 WKH &���++RVW ,QWHUIDFH 8QLW� WXUQ 21 WKH 37 ILUVW� DW ZKLFK WLPH WKH
37 VFUHHQ GLVSOD\V ´&RQQHFWLQJ WR+RVW�µ 7KHQ WXUQ21 WKH3&� DWZKLFK WLPH WKH
V\VWHP ZLOO JR LQWR QRUPDO RSHUDWLRQ DIWHU ´&RQQHFWLQJ WR +RVWµ LV GLVSOD\HG RQ
WKH 37 VFUHHQ IRU DSSUR[LPDWHO\ � V�

1RWH �� :KHQ WKH 3& LV WXUQHG 21 ILUVW� WKH &38 RI WKH 3& UHVHWV WKH V\VWHP� ,I D
3URJUDPPLQJ &RQVROH LV XVHG LQ WKH V\VWHP� WKH 3URJUDPPLQJ &RQVROH ZLOO
QRW RSHUDWH� +RZHYHU� ZKHQ WKH 37 LV WXUQHG 21� WKH 37 VFUHHQ GLVSOD\V
´&RQQHFWLQJ WR +RVWµ IRU DSSUR[LPDWHO\ � V DQG WKHQ WKH V\VWHP ZLOO JR LQWR
QRUPDO RSHUDWLRQ�

�� ,I WKH ,�2 FRQQHFWLQJ FDEOH LV GLVFRQQHFWHG GXULQJ V\VWHP RSHUDWLRQ� 3& ZLOO
KDYH DQ ,�2 %XV (UURU DQG WKH RSHUDWLRQ ZLOO EH LQWHUUXSWHG� ,I WKLV RFFXUV�
FRQQHFW WKH ,�2 FRQQHFWLQJ FDEOH DQG UHVHW WKH V\VWHP�

3RZHU 2)) 7R WXUQ 2)) WKH &���+ +RVW ,QWHUIDFH 8QLW� WXUQ 2)) WKH 3& DQG 37 VLPXOWD�
QHRXVO\� LQ ZKLFK FDVH WKH 37 ZLOO NHHS WKH VFUHHQ DV LW LV XQWLO WKH QH[W WLPH WKH
37 LV WXUQHG 21�

1RWH ,I WKH 37 LV WXUQHG 2)) ILUVW� WKH &38 RI WKH 3& UHVHWV WKH V\VWHP� ,I D 3URJUDP�
PLQJ &RQVROH LV XVHG LQ WKH V\VWHP� WKH 3URJUDPPLQJ &RQVROH ZLOO QRW RSHUDWH�

:$51,1* ,QWHUUXSW WKH V\VWHP WR UHSODFH WKH 37 RU &���+ +RVW ,QWHUIDFH 8QLW� ,I RQO\ WKH
37 LV WXUQHG 2)) EHIRUH UHSODFLQJ WKH 37 RU &���+ +RVW ,QWHUIDFH 8QLW�
KRZHYHU� WKH V\VWHPZLOO EH LQWHUUXSWHG LQVWDQWO\ DQG WKHPDFKLQHV FRQQHFWHG WR
WKH V\VWHP PD\ EH GDPDJHG RU DQ DFFLGHQW PD\ UHVXOW�

3RZHU 21 DQG 2)) 6HFWLRQ ���



��

6(&7,21 �
'LUHFW &RQQHFWLRQ 2SHUDWLRQ

7KLV VHFWLRQ GHVFULEHV WKH EDVLF RSHUDWLRQ RI WKH QHZ 'LUHFW &RQQHFWLRQ IXQFWLRQ� 3OHDVH UHDG WKLV VHFWLRQ FDUHIXOO\ EHIRUH
XVLQJ \RXU 37� 7KH 'LUHFW &RQQHFWLRQ IXQFWLRQ LV H[WUHPHO\ XVHIXO ZKHQ D 37 LV XVHG�

��� 7KH 'LUHFW &RQQHFWLRQ )XQFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'LVSOD\ (OHPHQW &RQWURO DQG 1RWLILFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 37 6WDWXV &RQWURO DQG 1RWLILFDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 37 6WDWXV &RQWURO $UHD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 37 6WDWXV 1RWLI\ $UHD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 37 ,QWHUQDO 3URFHVVLQJ )ORZ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KHFNLQJ WKH &���+ +RVW ,QWHUIDFH 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� 7KH 'LUHFW &RQQHFWLRQ )XQFWLRQ
'LUHFW &RQQHFWLRQ LV D QHZ IXQFWLRQ DGGHG WR WKH &���+ +RVW ,QWHUIDFH 8QLW� ,WV
IHDWXUHV DUH GHVFULEHG EHORZ�

'LUHFW &RQQHFWLRQ :KHQ D &���+ +RVW ,QWHUIDFH 8QLW LV PRXQWHG WR D 37� WKH ELWV DQG ZRUGV RI WKH
3&PHPRU\ DUHD FDQ EH IUHHO\ DOORFDWHG DV UHIHUHQFH HOHPHQWV UHTXLUHG IRU WKH
GLVSOD\ DQG WR VWRUH LQSXW GDWD� 7KH 37 LV WKHQ DEOH WR GLUHFWO\ UHDG DQG ZULWH
WKHVH DOORFDWHG ELWV DQGZRUGV WR FKDQJH WKH GLVSOD\ DQG WR FRQWURO DQG QRWLI\ WKH
37 VWDWXV� 7KLV IXQFWLRQ LV FDOOHG 'LUHFW &RQQHFWLRQ� 7KH ELWV DQG ZRUGV DOOR�
FDWHG IRU XVH E\ WKH'LUHFW &RQQHFWLRQ IXQFWLRQ DUH UHIHUUHG WR DV ´DOORFDWHGµ ELWV
DQG ZRUGV�

����
� � � �

�

����

37 3&
1XPHUDO WDEOH $OORFDWHG ZRUG �1XPHUDO 7DEOH ��

7,0 ���

$OORFDWHG ELW �/DPS ��
+5 ������

7KH ELWV DQG ZRUGV DUH DOORFDWHG ZLWK WKH 6XSSRUW
7RRO ZKHQ WKH VFUHHQV DUH FUHDWHG�

� � � �

7KH &���+ +RVW ,QWHUIDFH 8QLW WUHDWHG DV D 6SHFLDO ,�2 8QLW IRU WKH 3& SUR�
FHVVHV DQG H[FKDQJHV GDWD DW KLJK VSHHG ZLWK WKH 3&�

7KHUH LV D 'LUHFW &RQQHFWLRQ PHWKRG DQG ,QGLUHFW &RQQHFWLRQ PHWKRG WR DOOR�
FDWH QXPHUDO WDEOHV IRU QXPHUDO GLVSOD\ DQG FKDUDFWHU�VWULQJ PHPRU\ WDEOHV IRU
FKDUDFWHU�VWULQJ GLVSOD\� 2QO\ WKH 'LUHFW &RQQHFWLRQ PHWKRG LV XVHG WR DOORFDWH
QXPHUDO WDEOHV XVHG IRU EDU JUDSKV RU QXPHUDO VHWWLQJV�

'LUHFW &RQQHFWLRQ 7KH'LUHFW &RQQHFWLRQPHWKRG HQDEOHV WKH FRQWHQWV RI WKH DOORFDWHGZRUG WR FRU�
UHVSRQG GLUHFWO\ WR WKRVH RI WKH PHPRU\ WDEOH WR EH GLVSOD\HG�

����

1XPEHU WDEOH ��

����

37 3&

� � � �

:RUG DOORFDWHG �QXPHUDO WDEOH ���

'0 ����

����

,QGLUHFW &RQQHFWLRQ 5HJDUGOHVV RI ZKHWKHU WKH FRQWHQWV WR EH GLVSOD\HG DUH QXPHUDO RU FKDUDFWHU�
VWULQJ GDWD� WKH ,QGLUHFW &RQQHFWLRQ PHWKRG HQDEOHV WKH GLVSOD\ FRQWHQWV WR FRU�
UHVSRQG WR WKH QXPHUDO WDEOH WR EH XVHG VR WKDW WKH FRQWHQWV �YDOXH� RI WKH QX�
PHUDO WDEOH ZLOO EH UHJDUGHG DV WKH PHPRU\ WDEOH QXPEHU LQ RUGHU WR GLVSOD\ WKH
FRQWHQWV RI WKHPHPRU\ WDEOH QXPEHU� 7KHPHPRU\ WDEOH QXPEHU LV UHJDUGHG DV
D QXPHUDO WDEOH QXPEHU LQ WKH FDVH RI QXPHUDO GLVSOD\ DQG D FKDUDFWHU�VWULQJ
PHPRU\ WDEOH QXPEHU LQ WKH FDVH RI FKDUDFWHU�VWULQJ GLVSOD\�

� � � �����

1XPEHU WDEOH ��

����

37 3&

:RUG DOORFDWHG �QXPHUDO WDEOH ���

'0 ����

����

1XPEHU WDEOH ��

����

7KH FRQWHQWV RI ZKDW LV GLVSOD\HG FDQ EH FKDQJHG ZLWK HDVH DFFRUGLQJ WR WKH
VLWXDWLRQ DOWKRXJK WKH FRQQHFWLRQ SURFHGXUH ZLOO EH FRPSOLFDWHG� ,Q WKH DERYH
H[DPSOH� ZKHQ � LV DGGHG WR WKH FRQWHQWV RI QXPHUDO WDEOH �� WR REWDLQ ��� WKH
FRQWHQWV RI QXPHUDO WDEOH �� ZLOO EH GLVSOD\HG� 7KH PHPRU\ WDEOH XVHG IRU GLV�

'LUHFW &RQQHFWLRQ DQG
,QGLUHFW &RQQHFWLRQ

7KH 'LUHFW &RQQHFWLRQ )XQFWLRQ 6HFWLRQ ���



��

SOD\ FDQ EH DOORFDWHG WR WKH 3&·V DUHD VR WKDW ZKDW LV GLVSOD\HG ZLOO FKDQJH DF�
FRUGLQJ WR WKH FKDQJH LQ WKH FRQWHQWV �L�H�� WKH FRQWHQWV RI QXPHUDO WDEOH �� LQ WKH
DERYH FDVH� WR EH GLVSOD\HG�

5HIHU WR ��� &KDQJLQJ $OORFDWHG :RUG &RQWHQWV LQ ,QGLUHFW &RQQHFWLRQ IRU GH�
WDLOV RQ FKDQJLQJ ZKDW LV GLVSOD\HG LQ WKH ,QGLUHFW &RQQHFWLRQ PHWKRG�

1RWH 7KH ,QGLUHFW &RQQHFWLRQ PHWKRG UHTXLUHV PRUH WLPH IRU SURFHVVLQJ WKDQ WKH
'LUHFW &RQQHFWLRQ PHWKRG�

8VLQJ'LUHFW &RQQHFWLRQ WKH IROORZLQJ LWHPV FDQ EH DOORFDWHG WR ELWV DQGZRUGV RI
WKH 3& PHPRU\�

� 'LVSOD\ HOHPHQWV� QXPHUDOV� FKDUDFWHU VWULQJV� ODPSV� WRXFK VZLWFKHV

� 37 VWDWXV� DODUP DQG EX]]HU RXWSXWV� EDFNOLJKW OLW RU IODVKLQJ� VFUHHQ VHOHF�
WLRQ� FXUUHQWO\ GLVSOD\HG VFUHHQ QXPEHU� RSHUDWLQJ VWDWXV� HWF�

7KHVH DOORFDWHG ELWV DQG ZRUGV FDQ EH XVHG E\ WKH 3& WR FRQWURO WKH 37� 7KH
LWHPV WKH 3& FDQ FRQWURO DUH FDWHJRUL]HG LQWR WZR JURXSV� DV IROORZV�

� &RQWURO DQG QRWLILFDWLRQ RI GLVSOD\ HOHPHQWV

� &RQWURO DQG QRWLILFDWLRQ RI 37 VWDWXV

7KH UHODWLRQVKLS EHWZHHQ WKH DOORFDWHG PHPRU\ DQG WKH FRQWURO RSHUDWLRQ LV
VKRZQ LQ WKH WDEOH EHORZ�

(OHPHQW� DUHD $OORFDWHG
PHPRU\

)XQFWLRQ &RQWURO RU 1RWLILFDWLRQ

/DPS %LW &RQWURO RI GLVSOD\
HOHPHQWV

/LJKWV �IODVKHV� ZKHQ WKH DOORFDWHG ELW LV WXUQHG 21 ��� DQG
JRHV RXW ZKHQ WKH ELW LV WXUQHG 2)) ����

7RXFK VZLWFK %LW &RQWURO RI GLVSOD\
HOHPHQWV

/LJKWV �IODVKHV� ZKHQ WKH DOORFDWHG ELW LV WXUQHG 21 ��� DQG
JRHV RXW ZKHQ WKH ELW LV WXUQHG 2)) ����

'LVSOD\ HOHPHQW QR�
WLILFDWLRQ

7KH DOORFDWHG ELW UHPDLQV 21 ��� ZKLOH WKH WRXFK VZLWFK LV
SUHVVHG�

1XPHUDO WDEOH :RUG 'LVSOD\ HOHPHQW
FRQWURO DQG QRWLILFD�
WLRQ

7KH FRQWHQWV RI WKH DOORFDWHG ZRUG DQG QXPHUDO WDEOH DUH
FRQWLQXRXVO\ UHDG DQG ZULWWHQ WR HQVXUH WKDW WKHLU FRQWHQWV DUH
DOZD\V LGHQWLFDO�

&KDUDFWHU�VWULQJ
PHPRU\ WDEOH

:RUG 'LVSOD\ HOHPHQW
FRQWURO DQG QRWLILFD�
WLRQ

7KH FRQWHQWV RI WKH DOORFDWHG ZRUG DQG FKDUDFWHU�VWULQJ
PHPRU\ WDEOH DUH FRQWLQXRXVO\ UHDG DQG ZULWWHQ WR HQVXUH
WKDW WKHLU FRQWHQWV DUH DOZD\V LGHQWLFDO�

37 6WDWXV &RQ�
WURO $UHD

:RUG 37 VWDWXV FRQWURO 7KH DOORFDWHG ZRUG LV UHDG WR FRQWURO WKH QH[W 37 VWDWXV� LQ�
FOXGLQJ VFUHHQ VHOHFWLRQ� FRS\LQJ D PHPRU\ WDEOH� EX]]HU�
EDFNOLJKWLQJ�

37 VWDWXV QRWLIL�
FDWLRQ

:RUG 37 VWDWXV QRWLILFD�
WLRQ

1RWLILHV WKH DOORFDWHG ZRUG RI D FKDQJH LQ 37 VWDWXV� LQFOXGLQJ
FKDQJH RI VHOHFWHG VFUHHQ� QXPHUDO LQSXW WR WKH PHPRU\
WDEOH� RSHUDWLQJ VWDWXV�

1RWH �� 7R XVH WKH 'LUHFW &RQQHFWLRQ IXQFWLRQ� ZRUGV PXVW EH DOORFDWHG IRU WKH 37
6WDWXV &RQWURO $UHD DQG 37 6WDWXV 1RWLI\ $UHD�

�� 7KH ,QGLUHFW &RQQHFWLRQPHWKRG FDQ EH XVHG IRU QXPHUDO WDEOHV IRU QXPHUDO
GLVSOD\ DQG FKDUDFWHU�VWULQJ PHPRU\ WDEOHV IRU FKDUDFWHU�VWULQJ GLVSOD\�

7\SHV DQG )HDWXUHV RI
$OORFDWHG 'DWD

7KH 'LUHFW &RQQHFWLRQ )XQFWLRQ 6HFWLRQ ���



��

'DWD $OORFDWHG LQ WKH 3& 7KH IROORZLQJ ELWV DQG ZRUGV RI WKH 3& PHPRU\ DUHD FDQ EH DOORFDWHG�

6\PERO $UHD QDPH $OORFDWH ELW $OORFDWH ZRUG

1XPHUDO &KDUDFWHU VWULQJ

'0 'DWD 0HPRU\ 2. 2. 2.

,�6 �VHH QRWH �� ,QWHUQDO�6SHFLDO 5HOD\ 2. 2. 2.

7,0 7LPHU 1* � ZRUG RQO\ 1*

&17 &RXQWHU 1* � ZRUG RQO\ 1*

+5 +ROGLQJ 5HOD\ 2. 2. 2.

$5 $X[LOLDU\ 5HOD\ 2. 2. 2.

/5 /LQN 5HOD\ 2. 2. 2.

7KH UDQJH RI HDFK PHPRU\ DUHD GLIIHUV DFFRUGLQJ WR WKH 3& W\SH� 5HIHU WR
$SSHQGL[ % 3& 0HPRU\ 0DS IRU PRUH GHWDLOV�
:RUGV DOORFDWHG DV PHPRU\ WDEOHV DUH OLPLWHG LQ OHQJWK DV IROORZV�

1XPHUDO WDEOH HQWULHV� � ZRUGV PD[�
&KDUDFWHU�VWULQJ PHPRU\ WDEOHV� �� FRQVHFXWLYH ZRUGV PD[�

,I WKH376WDWXV&RQWURO $UHD DQG376WDWXV1RWLI\ $UHD DUH DOORFDWHG� IRXUZRUGV
DUH XVHG IRU WKH 37 6WDWXV &RQWURO $UHD DQG WKUHH ZRUGV IRU WKH 37 6WDWXV 1RWLI\
$UHD�

1RWH �� 'R QRW DOORFDWH ZRUGV RXWVLGH WKH PHPRU\ DUHD�
�� 7KH 37 FDQQRW GHWHUPLQH ZKHWKHU WKH ZRUG DOORFDWLRQ DUHD LV D ZULWH�SUR�

WHFWHG DUHD RU QRW� %H VXUH WR DOORFDWH WKH ZRUGV WR DQ DUHD WKDW LV QRW ZULWH�
SURWHFWHG�

�� 7KH ,�6 5HOD\ DUHD LQFOXGHV LQWHUQDO� VSHFLDO DQG &,2 PHPRU\ DUHDV�

��� 'LVSOD\ (OHPHQW &RQWURO DQG 1RWLILFDWLRQ
7KH FRQWURO DQG QRWLILFDWLRQ RI GLVSOD\ HOHPHQWV XVLQJ DOORFDWHG ELWV DQG ZRUGV LV
GHVFULEHG EHORZ�

7KH 37 DQG 3& RSHUDWH DV GHVFULEHG EHORZ WR GLVSOD\ HOHPHQW FRQWURO�

�� �� ���� �� 7KH 37 DVNV WKH 3& WKH VWDWXV RI WKH ELWV DQG ZRUGV DOORFDWHG WR WKH HOH�
PHQWV GLVSOD\HG RQ WKH VFUHHQ�

�� 7KH 3& UHVSRQGV ZLWK ELW DQG ZRUG GDWD�
�� 7KH 37 FKDQJHV WKH GLVSOD\ LQ UHVSRQVH WR WKH ELW DQG FKDQQHO GDWD UH�

FHLYHG�

&RQWUROOLQJ 'LVSOD\
(OHPHQWV

'LVSOD\ (OHPHQW &RQWURO DQG 1RWLILFDWLRQ 6HFWLRQ ���



��

([DPSOH�

�

37 3&

������

7,0 ���

'0 ����

'0 ����

'0 ����

�´Dµ� ´Eµ�

�´Fµ� ´Gµ�

�´Hµ� ´Iµ�

7,0 ���"

'0 ���� WR
'0 ����"

/DPS �
'0 ������

&KDUDFWHU�VWULQJ
PHPRU\ WDEOH �
1R� VDYHG ZRUGV�
� ZRUGV
)LUVW ZRUG�
'0 ����

1XPHUDO WDEOH �
1R� VDYHG ZRUGV�
� ZRUG
)LUVW ZRUG�
7,0 ���

� � � �

� � � �

� � � �

'0 ������"

� � � �

DEFGHI ����

:KHQ WKH FRQWHQWV RI D FXUUHQWO\ GLVSOD\HG QXPHUDO RU FKDUDFWHU�VWULQJ PHPRU\
WDEOH LV FKDQJHG RU D WRXFK VZLWFK LV SUHVVHG� WKH LQIRUPDWLRQ LV ZULWWHQ WR WKH ELWV
DQG ZRUGV LQ WKH 3& PHPRU\�

([DPSOH�

������

'0 ����

����

������

'0 ����

37 3&

'0 ������

����

1XPHUDO WDEOH HQWU\
QXPEHU ���

&RS\

1XPHUDO WDEOH HQWU\ QXPEHU �
1R� VDYHG ZRUGV� � ZRUG
)LUVW ZRUG� '0 ����

'0 ������� 21

'0 ����� ���� � � � �

� � � �

�

�

7RXFK 6ZLWFK 1R� ��

��� 37 6WDWXV &RQWURO DQG 1RWLILFDWLRQ
7KH 37 6WDWXV &RQWURO $UHD DQG 37 6WDWXV 1RWLI\ $UHD DUH GHVFULEHG EHORZ� 5H�
IHU WR ��� 8VLQJ WKH 37 IRU GHWDLOV�

����� 37 6WDWXV &RQWURO $UHD
7KH 37 6WDWXV &RQWURO $UHD LV VHW E\ FKRRVLQJ 'LUHFW RU 'LUHFW 6SHFLI\ ,QIRUPD�
WLRQ XQGHU WKH ([SDQVLRQ )XQFWLRQ IURP WKH 6FUHHQ /LVW RQ WKH 6XSSRUW 7RRO�

$Q\ GDWD ZULWWHQ WR WKLV VSHFLILHG DUHD LV UHDG E\ WKH 37�

1RWLILFDWLRQ RI 'LVSOD\
(OHPHQWV

37 6WDWXV &RQWURO DQG 1RWLILFDWLRQ 6HFWLRQ ���



��

7KH 37 6WDWXV &RQWURO $UHD LV FRQILJXUHG DV IRXU FRQVHFXWLYH ZRUGV� DV VKRZQ
LQ WKH GLDJUDP EHORZ�
)LUVW ZRUG �:RUG Q�� 6HW ZLWK WKH 6XSSRUW 7RRO ZKHQ WKH VFUHHQ LV FUHDWHG�

�� �� �� �� �� �� � � � � � � � � � � %LW

Q

Q � �

Q � �

Q � �

�

� �

:RUG

6FUHHQ� ���GLJLW %&'�

&RS\ VRXUFH PHPRU\ WDEOH� ���GLJLW %&'�

&RS\ W\SH &RS\ GHVWLQDWLRQ PHPRU\ WDEOH�
���GLJLW %&'� &RS\ W\SH

37 VWDWXV FRQWURO ELW

6FUHHQ VZLWFK
VHWWLQJ

&RS\ PHPRU\
WDEOH VHWWLQJ

37 VWDWXV
FRQWURO ELWV

6SHFLI\ WKH VFUHHQ� WR VZLWFK WKH VFUHHQ GLVSOD\HG RQ WKH 37�

6SHFLI\ WR FRS\ WKH FRQWHQWV RI D PHPRU\ WDEOH LQWHUQDOO\ LQ WKH 37�
6HW WKH FRS\ W\SH WR PDWFK WKH W\SH RI PHPRU\ WDEOH WR EH FRSLHG� DV IROORZV�

�� &KDUDFWHU�VWULQJ PHPRU\ WDEOH
�� 1XPHUDO WDEOH

6HW WKH ELWV 21 RU 2)) DFFRUGLQJ WR WKH IROORZLQJ WDEOH WR FRQWURO WKH EDFNOLJKW�
EX]]HU� HWF�

�� �� ��

Q � �

�� �� �� � � %LW
:RUG

%LW QR� &RQWUROOHG LWHP � �21� � �2))�

�� 6FUHHQ GLVSOD\ 21 2))

�� $ODUP RXWSXW 21 2))

�� &RQWLQXRXV EX]]HU 21 2))

�� ,QWHUPLWWHQW EX]]HU 21 2))

�� ,QLWLDOL]H GLVSOD\ KLVWRU\ 21 2))

�� %DFNOLJKW FRORU 5HG :KLWH

� %DFNOLJKW PRGH &RQWLQXRXV OLJKW )ODVK

1RWH %LW �� �%DFNOLJKW FRORU� LV YDOLG IRU WKH 17��0�
%LW � �%DFNOLJKW PRGH� LV YDOLG IRU WKH 17��0�
%LW �� �6FUHHQ GLVSOD\� ZKHQ XVHG IRU DQ /&' �OLTXLG�FU\VWDO GLVSOD\� EDFNOLJKW
WXUQV 21 LI WKH VFUHHQ GLVSOD\ ELW LV VHW WR 21 DQG WXUQV 2)) LI WKH VFUHHQ GLVSOD\
ELW LV VHW WR 2))�

6FUHHQ 6ZLWFK 6HWWLQJV

&RS\ 0HPRU\ 7DEOH
6HWWLQJV

37 6WDWXV &RQWURO %LWV

37 6WDWXV &RQWURO DQG 1RWLILFDWLRQ 6HFWLRQ ���



��

8VLQJ WKH 37 6WDWXV &RQWURO $UHD
:KHQ FRQWURO GDWD LV ZULWWHQ WR WKH 37 6WDWXV &RQWURO $UHD� WKH 37 UHVSRQGV DV
VKRZQ LQ WKH GLDJUDP EHORZ�

37 3&

6FUHHQ�� GLVSOD\HG

&RQWLQXRXV
EX]]HU
VRXQGV

&RS\

1XPHUDO WDEOH HQWU\ QXPEHU��

1XPHUDO WDEOH HQWU\ QXPEHU�

37 6WDWXV &RQWURO $UHD

6FUHHQ VZLWFK VHWWLQJ

&RS\ PHPRU\

WDEOH VHWWLQJ

37 VWDWXV FRQWURO ELWV

���

����

����

$���

����� 37 6WDWXV 1RWLI\ $UHD
7KH 37 6WDWXV 6WDWXV 1RWLI\ $UHD LV VHW E\ FKRRVLQJ 'LUHFW RU 'LUHFW 6SHFLI\ ,Q�
IRUPDWLRQ XQGHU WKH ([SDQVLRQ )XQFWLRQ IURP WKH 6FUHHQ /LVW RQ WKH 6XSSRUW
7RRO�
$Q\ FKDQJHV LQ 37 VWDWXV DUH ZULWWHQ WR WKH 3& 37 6WDWXV 1RWLI\ $UHD�
7KH376WDWXV1RWLI\ $UHD LV FRQILJXUHG DV WKUHH FRQVHFXWLYHZRUGV� DV VKRZQ LQ
WKH GLDJUDP EHORZ�
)LUVW ZRUG �:RUG Q�� 6HW ZLWK WKH 6XSSRUW 7RRO ZKHQ WKH VFUHHQ LV FUHDWHG�

�� �� �� �� �� �� � � � � � � � � � � %LW

Q

Q � �

Q � � � �

:RUG

37 VWDWXV

6FUHHQ� ���GLJLW %&'�

1XPHUDO WDEOH HQWU\ QXPEHU ���GLJLW %&'�

&XUUHQWO\
GLVSOD\HG VFUHHQ

&RQWHQW XSJUDGH
PHPRU\ WDEOH

37 VWDWXV

�

7KH VFUHHQ QXPEHU RI WKH VFUHHQ GLVSOD\HG RQ WKH 37 LV ZULWWHQ WR WKLV ZRUG�

7KH QXPEHU RI WKH QXPHUDO WDEOH LV ZULWWHQ WR WKLV ZRUG ZKHQ WKH QXPHUDO WDEOH
FRQWHQWV FKDQJH GXH WR 37 VZLWFK RSHUDWLRQ� 7KH LQSXW YDOXH DSSHDUV LQ WKH
ZRUG DOORFDWHG IRU WKH DSSURSULDWH QXPHUDO WDEOH� $V WKH QXPEHU RI WKH QXPHUDO
WDEOH LV ZULWWHQ� WKH 37 6WDWXV 1XPEHU 6HWWLQJ )ODJ LV VLPXOWDQHRXVO\ VHW 21 ����
$IWHU WKH 3& LV QRWLILHG� WKLV IODJ UHYHUWV WR 2)) ���� &KHFNLQJ WKH VWDWXV RI WKLV
IODJ SURYLGHV D VLPSOH PHWKRG RI FKHFNLQJ LI D QXPEHU KDV EHHQ LQSXW IURP WKH
37�

37 6WDWXV 7KH ELWV VKRZQ LQ WKH IROORZLQJ WDEOH DUH WXUQHG21RU2)) LQ UHVSRQVH WR WKH 37
RSHUDWLQJ VWDWXV DQG EDWWHU\ OHYHO�

�� �� �� �� �� �� � �

Q� �

%LW

�� ��

:RUG

%LW ��� 6FUHHQ 6ZLWFK )ODJ
%LW ��� 1XPEHU 6HWWLQJ )ODJ

%LW 1RWLILHG LWHP � �21� � �2))�

�� 37 RSHUDWLQJ VWDWXV 5XQ 6WRS

�� %DWWHU\ /RZ 1RUPDO

&XUUHQWO\ 'LVSOD\HG 6FUHHQ

&RQWHQW 8SJUDGH 0HPRU\
7DEOH

37 6WDWXV &RQWURO DQG 1RWLILFDWLRQ 6HFWLRQ ���



��

8VLQJ WKH 37 6WDWXV 1RWLI\ $UHD
7KH 37 6WDWXV 1RWLI\ $UHD LV QRWLILHG DV IROORZV ZKHQ WKH 37 VWDWXV FKDQJHV�

37 VWDWXV

����

����

&XUUHQWO\ GLVSOD\HG VFUHHQ

$OORFDWHG ZRUGV �QXPHUDO WDEOH ���

&RQWHQW XSJUDGH PHPRU\ WDEOH
�������� ��������� � �

� � �

� � �

� �

1XPHUDO WDEOH ��

37 6WDWXV 1RWLI\ $UHD

��������

37 3&

� � � �

� � � �

��� 37 ,QWHUQDO 3URFHVVLQJ )ORZ
7KH SURFHVVLQJ FDUULHG RXW LQVLGH D 37 PRXQWHG WR D &���++RVW ,QWHUIDFH 8QLW
LV GHVFULEHG EHORZ� ZKLFK DOORZV KLJK�VSHHG GDWD H[FKDQJH ZLWK 3& DQG KLJK�
VSHHG 37 FRQWURO RSHUDWLRQ�

r

�37 3&�

5HDG GLVSOD\HG QXPHUDO
PHPRU\ WDEOH

5HDG GLVSOD\HG FKDUDF�
WHU�VWULQJ PHPRU\ WDEOH

5HDG LQGLUHFW VSHFLILHG
YDOXH IURP PHPRU\
WDEOH

37 SRZHU 21

,QLWLDOL]H

5HVWDUW RSHUDWLRQ

:ULWH LQLWLDO GDWD WR PHPRU\ WDEOH

:ULWH WR 37 6WDWXV
1RWLI\ $UHD

5HDG 37 6WDWXV
&RQWURO $UHD

5HDG ELW :ULWH ELW

:ULWH VHW YDOXH WR
PHPRU\ WDEOH

5HDG RULJLQDO PHPRU\
WDEOH

:ULWH FRS\ GHVWLQD�
WLRQ PHPRU\ WDEOH

6WDJHV WR EH SURFHVVHG
LI UHTXLUHG

o

�37 3&�
p q

�37 3&�
w

�37 3&�

�L� �37 3&�

�LY� �37 3&�

�Y� �37 3&�

�YL� �37 3&�

�LL� �37 3&�

�LLL� �37 3&�

1RWH 2QO\ WKH GDWD XVHG IRU WKH FXUUHQWO\ GLVSOD\HG VFUHHQ LV H[FKDQJHG ZLWK WKH 3&�
$Q\ XQXVHG GDWD ZLOO QRW EH H[FKDQJHG HYHQ LI WKH VWDWXV RI WKH GDWD FKDQJHV�
%HIRUH FRS\LQJ D PHPRU\ WDEOH� KRZHYHU� WKH FRQWHQWV RI WKH RULJLQDO PHPRU\
WDEOH DUH UHDG IURP WKH 3& DQG WKH FRQWHQWV RI WKH GHVWLQDWLRQ PHPRU\ WDEOH DUH
ZULWWHQ WR WKH 3& DIWHU WKHPHPRU\ WDEOH LV FRSLHG� 7KHUHIRUH WKH 3&·V F\FOH WLPH
FKDQJHV SHU GLVSOD\HG VFUHHQ�

37 ,QWHUQDO 3URFHVVLQJ )ORZ 6HFWLRQ ���



��

&RQWHQWV RI 3URFHVVLQJ

,QLWLDOL]H 7KH KDUGZDUH DQG FRPPXQLFDWLRQ VWDWXV DUH FKHFNHG�

7KH LQLWLDO GDWD VWRUHG LQ WKH 37 LV ZULWWHQ DV WKH PHPRU\ WDEOH LQLWLDO GDWD WR WKH
DOORFDWHG ZRUG LQ WKH 3&�

7KH376WDWXV1RWLI\ $UHD LVZULWWHQ WR QRWLI\ WKH 3&RI D FKDQJH LQ WKH 37RSHUDW�
LQJ VWDWXV�

7KH3& UHDGV DQG H[HFXWHV WKH FRQWHQWV RI WKH 376WDWXV&RQWURO $UHD WR FRQWURO
WKH 37�

7KH FRQWHQWV RI WKH ZRUG XVHG E\ WKH QXPHUDO WDEOH LQ WKH ,QGLUHFW &RQQHFWLRQ
PHWKRG DUH UHDG IURP WKH 3& WR FKDQJH WKH GLVSOD\�

,I WKHUH LV DQ\ LQSXW YDOXH WR WKH QXPHUDO WDEOH XVLQJ WKH QXPHUDO VHWWLQJ IXQFWLRQ�
WKH FRQWHQWV RI WKH ZRUG DOORFDWHG WR WKH 3& LV UHSODFHG ZLWK WKH LQSXW YDOXH�

%HIRUH FRS\LQJ DPHPRU\ WDEOH� WKH FRQWHQWV RI WKHZRUG DOORFDWHG WR WKH RULJLQDO
PHPRU\ WDEOH DUH UHDG IURP WKH 3&�

$IWHU D PHPRU\ WDEOH LV FRSLHG� WKH FRQWHQWV RI WKH ZRUG DOORFDWHG WR WKH FRS\
GHVWLQDWLRQ PHPRU\ WDEOH DUH UHSODFHG�

7KH FRQWHQWV RI WKH ZRUG XVHG E\ WKH QXPHUDO WDEOH IRU GLVSOD\ LQ WKH ,QGLUHFW
&RQQHFWLRQ PHWKRG RU WKH 'LUHFW &RQQHFWLRQ PHWKRG DUH UHDG IURP WKH 3&�

7KH FRQWHQWV RI WKH ZRUG XVHG E\ WKH FKDUDFWHU�VWULQJ PHPRU\ WDEOH IRU GLVSOD\
LQ WKH ,QGLUHFW &RQQHFWLRQ PHWKRG RU WKH 'LUHFW &RQQHFWLRQ PHWKRG DUH UHDG
IURP WKH 3&�

7KH 3& UHDGV WKH ELWV DOORFDWHG IRU ODPSV DQG WRXFK VZLWFKHV� DQG OLJKWV RU WXUQV
WKHP 2)) DV UHTXLUHG�

7KH ELW GDWD LV ZULWWHQ WR QRWLI\ WKH 3& WKDW D WRXFK VZLWFK ZDV SUHVVHG�

1RWH 2QO\ ELW� QXPHUDO DQG FKDUDFWHU�VWULQJ PHPRU\ WDEOH GDWD IRU WKH FXUUHQWO\ GLV�
SOD\HG VFUHHQV LV ZULWWHQ WR WKH 3&� &KDQJHV DUH QRW ZULWWHQ WR WKH 3& LI WKH FRQ�
WHQWV RI DQ QRQ�GLVSOD\HG PHPRU\ WDEOH DUH FKDQJHG�

��� &KHFNLQJ WKH &���+ +RVW ,QWHUIDFH 6HWWLQJV
8VH WKH 37 6WDWXV $UHD FKHFN IXQFWLRQ WR FKHFN WKH &���+ +RVW ,QWHUIDFH 8QLW
VHWWLQJV�

)ROORZ WKH SURFHGXUH EHORZ WR FKHFN WKH VHWWLQJV�

�� �� ���� �� 'LVSOD\ WKH 37 6\VWHP 0HQX�

�� 6HOHFW WKH 0DLQWDLQ 0RGH LWHP� 7KH 0DLQWDLQ 0RGH PHQX LV GLVSOD\HG�

�� 6HOHFW WKH 37 6HWWLQJ LWHP� 7KH 37 6HWWLQJV DUH GLVSOD\HG�

:ULWH ,QLWLDO 'DWD WR 0HPRU\
7DEOH

:ULWH WR 37 6WDWXV 1RWLI\
$UHD �6HHo RI )ORZFKDUW�

5HDG 37 6WDWXV &RQWURO
$UHD �6HHw RI )ORZFKDUW�

5HDG ,QGLUHFW 6SHFLILHG
9DOXH IURP 0HPRU\ 7DEOH
�6HHp�L� RI )ORZFKDUW�

:ULWH 6HW 9DOXH WR 0HPRU\
7DEOH �6HHp�LL� RI
)ORZFKDUW�

5HDG 2ULJLQDO 0HPRU\
7DEOH �6HHp�LLL� RI
)ORZFKDUW�

:ULWH &RS\ 'HVWLQDWLRQ
0HPRU\ 7DEOH �6HHp�LY� RI
)ORZFKDUW�

5HDG 'LVSOD\HG 1XPHUDO
7DEOH �6HHp�Y� RI
)ORZFKDUW�

5HDG 'LVSOD\HG
&KDUDFWHU�VWULQJ 0HPRU\
7DEOH �6HHp�YL� RI
)ORZFKDUW�

5HDG %LWV �6HHq RI
)ORZFKDUW�

:ULWH %LWV �6HHr RI
)ORZFKDUW�

&KHFNLQJ WKH &���+ +RVW ,QWHUIDFH 6HWWLQJV 6HFWLRQ ���



��

�� 'LVSOD\ WKH +RVW /LQN ,�) 6HWWLQJV VFUHHQ�

>&���+ ,�) 6HWWLQJV@

37 6WDWXV &RQWURO $UHD '0 ����

37 6WDWXV 1RWLI\ $UHD '0 ����

0HPRU\ WDEOH LQLWLDOL]DWLRQ 2))

3UHYLRXV

6FUHHQ

7KH 37 6WDWXV &RQWURO $UHD DQG 37 6WDWXV 1RWLI\ $UHD DUH QRW GLVSOD\HG LQ
WKH LQLWLDOL]HG VWDWXV �L�H�� EHIRUH GDWD WUDQVIHU��

�� &KHFN WKDW WKH 37 VHWWLQJV DUH WKH VDPH DV WKH &���+ +RVW ,QWHUIDFH 8QLW
',3 VZLWFK �6:�� VHWWLQJV�

7KH PHQX VHOHFWLRQ GLIIHUV DFFRUGLQJ WR WKH PRGHO DQG W\SH RI 37� 5HIHU WR WKH
DSSURSULDWH 37 2SHUDWLRQ 0DQXDO IRU GHWDLOV RI PHQX RSHUDWLRQ�

&KHFNLQJ WKH &���+ +RVW ,QWHUIDFH 6HWWLQJV 6HFWLRQ ���



��

6(&7,21 �
37 2SHUDWLRQ

7KLV VHFWLRQ GHVFULEHV WKH DFWXDO RSHUDWLRQ RI WKH 37XVLQJ'LUHFW &RQQHFWLRQ�2QO\ WKH DOORFDWHG ELWV DQGZRUGV DUH GHVFULEHG
UHODWHG WR WKH VHWWLQJVZLWK WKH 6XSSRUW7RRO� 5HIHU WR WKH6XSSRUW 7RRO DQG372SHUDWLRQ0DQXDOV IRU GHWDLOV RI RWKHU VHWWLQJV�

��� 8VLQJ WKH 37 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� %HIRUH 8VLQJ WKH 37 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &UHDWLQJ 6FUHHQ 'DWD ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 6HWWLQJ 'LUHFW &RQQHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 6ZLWFKLQJ 'LVSOD\HG 6FUHHQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KDQJLQJ 'LVSOD\HG 1XPHUDOV RU &KDUDFWHU 6WULQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (GLWLQJ 'LVSOD\HG 1XPHUDOV RU &KDUDFWHU 6WULQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KDQJLQJ $OORFDWHG :RUG &RQWHQWV LQ ,QGLUHFW &RQQHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � �
��� 8SJUDGLQJ %DU *UDSKV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RQWUROOLQJ WKH 37 6WDWXV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7XUQLQJ /DPSV DQG 7RXFK 6ZLWFKHV 2Q DQG 2II ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 'HWHUPLQLQJ WKH 6FUHHQ 'LVSOD\HG RQ WKH 37 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 'HWHUPLQLQJ D 1XPEHU ,QSXW WR WKH 37 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 'HWHUPLQLQJ 37 2SHUDWLQJ 6WDWXV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���� 'HWHUPLQLQJ 7RXFK 6ZLWFK 6WDWXV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� 8VLQJ WKH 37
+RZ WR FUHDWH VFUHHQ GDWD� 'LUHFW &RQQHFWLRQ� DQG FRQQHFWLQJ WKH 6XSSRUW 7RRO
DUH GHVFULEHG EHORZ EHIRUH WKH XVH RI WKH 37 LV H[SODLQHG�

����� %HIRUH 8VLQJ WKH 37
7KLV VHFWLRQ GHVFULEHV 3& SURJUDP FUHDWLRQ DQG 6XSSRUW 7RRO VFUHHQ GDWD FUH�
DWLRQ RQO\ DV LW UHODWHV WR XVLQJ WKH 37� )RU GHWDLOV RI RWKHU SURFHGXUHV� UHIHU WR
��� 6\VWHP &RQILJXUDWLRQ�

7KH UHODWLRQVKLS EHWZHHQ 37� 3& DQG 6XSSRUW 7RRO RSHUDWLRQV LV VKRZQ EHORZ�

3& 37 6XSSRUW 7RRO

&UHDWH SURJUDPV

5XQ PRGH
�VHH QRWH�

5XQ PRGH

7UDQVIHU PRGH

&UHDWH VFUHHQ GDWD

7UDQVIHU VFUHHQ GDWD

1RWH 7KH37 UHDGV DQGZULWHV GDWD WR DOORFDWHG ELWV DQGZRUGV LQ WKH3&HYHQ LI WKH3&
LV QRW VHW WR 5XQ PRGH�
&RQWURO RI WKH 37 DQG UHDGLQJ WKH VWDWXV ZLWK WKH 3HULSKHUDO 7RRO PRQLWRULQJ
IXQFWLRQV DUH DOVR HQDEOHG�

&UHDWLQJ 6FUHHQ 'DWD 7KH 37 VZLWFKHV WKH GLVSOD\ EHWZHHQ PXOWLSOH VFUHHQV� $OO VFUHHQ GDWD IRU D
VLQJOH 37 FRUUHVSRQGV WR D VLQJOH ILOH�

3& 6XSSRUW 7RRO

6FUHHQ �
6FUHHQ �
6FUHHQ �

6FUHHQ �
6FUHHQ �
6FUHHQ �

)LOH

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�

(TXLSPHQW 7KH IROORZLQJ HTXLSPHQW DQG VHWWLQJV DUH XVHG LQ WKH H[DPSOHV LQ WKLV VHFWLRQ�
*HQHUDO PHPRU\�
37�
17���0�'7��� �(/ GLVSOD\� WRXFK SDQHO YHUVLRQ 17���0�
3&�
20521 &���+

7KH PHPRU\ DUHD XVHG GHSHQGV RQ WKH 3& W\SH� 5HIHU WR $SSHQGL[ % 3&
0HPRU\ 0DS IRU GHWDLOV�

6XSSRUW 7RRO
17��0�17����0�17���0 6XSSRUW 7RRO 9HUVLRQ ��B
'LUHFW &RQQHFWLRQ
20521
6HW ZLWK WKH 7RRO 6HWWLQJ VFUHHQ RQ WKH 6XSSRUW 7RRO� 5HIHU WR ����� 6HWWLQJ
'LUHFW &RQQHFWLRQ IRU GHWDLOV�

3UHSDULQJ WR 2SHUDWH WKH 37

8VLQJ WKH 37 6HFWLRQ ���
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����� &UHDWLQJ 6FUHHQ 'DWD
6FUHHQ GDWD LV FUHDWHG ZLWK WKH 6XSSRUW 7RRO� 7KH EDVLF SURFHGXUH WR FUHDWH
WKHVH VFUHHQV LV RXWOLQHG EHORZ DORQJZLWK WKH UHOHYDQW SDJH QXPEHU� 7KH H[DP�
SOH GHVFULEHV WKH SURFHGXUH IRU FUHDWLQJ D QHZ ILOH XVLQJ 6XSSRUW 7RRO YHUVLRQ
17��0� 17����0� RU 17���0�

7RRO 6HWWLQJV 170 PRGHO VHWWLQJ �37 PRGHO�
0HPRU\ FDSDFLW\ VHWWLQJ �VFUHHQ PHPRU\�
'LUHFW &RQQHFWLRQ �2))� 20521�

0DLQ 0HQX

&UHDWH 6FUHHQ &UHDWH QHZ ILOH� VHOHFW 1HZ )LOH
(GLW H[LVWLQJ ILOH� VHOHFW ILOH WR HGLW

)LOH 6HOHFWLRQ 0HQX

&UHDWH 1HZ )LOH (QWHU ILOHQDPH RQ FRPSOHWLRQ�

3UHVV WKH IXQFWLRQ NH\ 3UHY IROORZHG E\ IXQFWLRQ NH\ 'LUHFW WR VHW WKH IROORZ�
LQJ GDWD�
37 6WDWXV &RQWURO $UHD �ZRUG DOORFDWLRQ�
37 6WDWXV 1RWLI\ $UHD �ZRUG DOORFDWLRQ�

6HWWLQJ 'LUHFW &RQQHFWLRQ
,QIRUPDWLRQ

8VLQJ WKH 37 6HFWLRQ ���



��

1XPHUDO WDEOH �ZRUG DOORFDWLRQ�
&KDUDFWHU�VWULQJ PHPRU\ WDEOH �ZRUG DOORFDWLRQ�

5HXVH H[LVWLQJ ILOH� VHOHFW 5HDG

6FUHHQ 6HOHFWLRQ 'LVSOD\

6HOHFW 6FUHHQ

&UHDWLQJ 6FUHHQ 7KH IROORZLQJ VFUHHQ ZLOO EH GLVSOD\HG� 6HW WKH IROORZLQJ GDWD IURP WKLV VFUHHQ�

1XPHUDO GLVSOD\ �QXPHUDO WDEOH VHOHFWLRQ�

&KDUDFWHU�VWULQJ GLVSOD\ �FKDUDFWHU�VWULQJ PHPRU\ WDEOH VHOHFWLRQ�
/DPS �ELW DOORFDWLRQ�
7RXFK VZLWFK �ELW DOORFDWLRQ IRU FRQWURO DQG QRWLILFDWLRQ�
%DU JUDSK �QXPHUDO WDEOH VHOHFWLRQ�
6HW QXPEHUV �QXPHUDO WDEOH VHOHFWLRQ�

,QLWLDO (GLW 'LVSOD\

8VLQJ WKH 37 6HFWLRQ ���



��

&RPSOHWH &UHDWH 6FUHHQ

6FUHHQ 6HOHFWLRQ 'LVSOD\

&RPSOHWH &UHDWH )LOH 6SHFLI\ WKH ILOHQDPH IRU WKH QHZO\ FUHDWHG VFUHHQ�

6HW 6WDUW�XS 6FUHHQ 1XPEHU 3UHVV WKH IXQFWLRQ NH\ )�� 6WDUW�XS 6FUHHQ� 7KH IROORZLQJ VFUHHQ LV GLVSOD\HG
ZKHQ WKH 37 LV ERRWHG XS�

7UDQVIHU 3UHVV WKH IXQFWLRQ NH\ )�� 7UDQVIHU� 7UDQVIHU WKH FUHDWHG VFUHHQ GDWD WR WKH 37�

7UDQVIHUULQJ 'DWD WR WKH 37 7R WUDQVIHU WKH VFUHHQ GDWD WR WKH 37� FRQQHFW WKH 37 DQG 6XSSRUW 7RRO WRJHWKHU
DQG VHW WKH 37 LQ 7UDQVIHU 0RGH�
:KHQ UHXVLQJ H[LVWLQJ ILOH GDWD ZLWK D GLIIHUHQW 'LUHFW &RQQHFWLRQ VHWWLQJ�
FKDQJH WKH VHWWLQJV DV GHVFULEHG LQ 6HFWLRQ � &RQYHUWLQJ 'DWD�

����� 6HWWLQJ 'LUHFW &RQQHFWLRQ
6HW 'LUHFW &RQQHFWLRQ ZLWK WKH 6XSSRUW 7RRO EHIRUH VHOHFWLQJ D ILOH� ,W LV VHW IURP
WKH 0DLQ 0HQX RI WKH 7RRO 6HWWLQJ VFUHHQ�
7R VHOHFW 'LUHFW &RQQHFWLRQ� VHW WKH 'LUHFW &RQQHFWLRQ LWHP WR HLWKHU 20521RU
21 �GHSHQGLQJ RQ WKH 6XSSRUW 7RRO YHUVLRQ��

8VLQJ WKH 37 6HFWLRQ ���



��

17��0�17����0�17���0 6XSSRUW 7RRO 9HUVLRQ ��B

&RQQHFWLQJ WR WKH 6XSSRUW 7RRO
7KH IROORZLQJ HTXLSPHQW DQG VRIWZDUH LV UHTXLUHG WR FUHDWH VFUHHQV ZLWK WKH
6XSSRUW 7RRO�
&RPSXWHU�3&�$7 FRPSDWLEOH FRPSXWHU�
6RIWZDUH�

17��0�17����0�17���0 6XSSRUW 7RRO 9HUVLRQ �� B
17��0�=$6$7�(9�

&RQQHFWLQJ FDEOH� &9����&1���� � P FDEOH
5HIHU WR WKH17�VHULHV 6XSSRUW 7RRO 2SHUDWLRQ 0DQXDO IRU GHWDLOV RQ WKH 6XSSRUW
7RRO VRIWZDUH DQG FRQQHFWLQJ FDEOHV�

&RQQHFWLRQV
&RQQHFW WKH FRPSXWHU 56����& FRQQHFWRU WR WKH 37 FRQQHFWRU ZLWK WKH FRQ�
QHFWLQJ FDEOH DV VKRZQ LQ WKH GLDJUDPV EHORZ�

17��0 �)URQW 9LHZ�

&RQQHFWRU LV XQGHU
WKH FRQQHFWRU FRYHU�

17���0 �5HDU 9LHZ�

&RQQHFWRU LV XQGHU
WKH FRQQHFWRU FRYHU�

8VLQJ WKH 37 6HFWLRQ ���



��

��� 6ZLWFKLQJ 'LVSOD\HG 6FUHHQV
'HVFULSWLRQ

:ULWH WKH VFUHHQ QXPEHU WR WKH 6FUHHQ 6ZLWFK VHWWLQJ LQ WKH 37 6WDWXV &RQWURO
$UHD WR VZLWFK WKH VFUHHQ GLVSOD\HG RQ WKH 37�

37 3&
37 6WDWXV &RQWURO $UHD

6FUHHQ VZLWFK VHWWLQJ

&RS\ PHPRU\

WDEOH VHWWLQJ

37 VWDWXV FRQWURO ELWV

6FUHHQ
1XPEHU

6FUHHQ

$OORFDWHG VWDUW DGGUHVV� :RUG Q �VHW ZLWK WKH 6XSSRUW 7RRO�

�� �� �� �� �� �� � � � � � � � � � � %LW

6FUHHQ VZLWFK
VHWWLQJ

6FUHHQ� ���GLJLW %&'�:G Q

6FUHHQ�� ���� �6FUHHQ FOHDU ³ QR GLVSOD\�
���� WR ���� �17��0�
���� WR ���� �17���0�

5HVWULFWLRQV
$OORFDWHG :RUGV 7KH 37 6WDWXV &RQWURO $UHD FDQ EH DOORFDWHG WR WKH DUHDV OLVWHG LQ WKH IROORZLQJ

WDEOH�

6\PERO $UHD $OORFDWLRQ 2."

'0 'DWD 0HPRU\ 2.

,�6 ,QWHUQDO�6SHFLDO 5HOD\ 2.

7,0 7LPHU 1*

&17 &RXQWHU 1*

+5 +ROGLQJ 5HOD\ 2.

$5 $X[LOLDU\ 5HOD\ 2.

/5 /LQN 5HOD\ 2.

7KH UDQJH RI HDFK PHPRU\ DUHD GLIIHUV DFFRUGLQJ WR WKH 3& W\SH� 5HIHU WR
$SSHQGL[ % 3& 0HPRU\ 0DS IRU PRUH GHWDLOV�

3URFHGXUH
�� �� ���� �� 8VH WKH 6XSSRUW 7RRO WR DOORFDWH WKH 37 6WDWXV &RQWURO $UHD WR WKH 3&

PHPRU\�
�� &UHDWH D 3& SURJUDP WR ZULWH WKH QXPEHU RI WKH GLVSOD\HG VFUHHQ WR WKH

6FUHHQ 6ZLWFK VHWWLQJ ZRUG LQ WKH 37 6WDWXV &RQWURO $UHD DV D ��GLJLW %&'
�ELQDU\ FRGHG GHFLPDO� YDOXH�

,PSRUWDQW 3RLQWV
7KH GLVSOD\HG VFUHHQ VZLWFKHV ZKHQ WKH FRQWHQWV RI WKH DOORFDWHG ZRUG DUH
FKDQJHG� 7R UH�VSHFLI\ WKH QXPEHU RI WKH FXUUHQWO\ VSHFLILHG VFUHHQ� ILUVW ZULWH
WKH YDOXH ���� WR FOHDU WKH VFUHHQ EHIRUH ZULWLQJ WKH DSSURSULDWH VFUHHQ QXPEHU�
$V VKRZQ LQ WKH H[DPSOH� LW LV DOVR SRVVLEOH WR XVH WKH IXQFWLRQ WR QRWLI\ ZKLFK
VFUHHQ LV FXUUHQWO\ GLVSOD\HG�

5HIHUHQFH
:KHQ WKH GLVSOD\HG VFUHHQ LV VZLWFKHG GXH WR 376WDWXV&RQWURO $UHD RSHUDWLRQ�
WKH VFUHHQ QXPEHU LV ZULWWHQ WR WKH &XUUHQWO\ 'LVSOD\HG 6FUHHQ ZRUG LQ 37 6WD�

6ZLWFKLQJ 'LVSOD\HG 6FUHHQV 6HFWLRQ ���



��

WXV 1RWLI\ $UHD� 5HIHU WR ��� 'HWHUPLQLQJ WKH 6FUHHQ 'LVSOD\HG RQ WKH 37 IRU
GHWDLOV�
&RQWLQXRXV RU VXSHULPSRVHG VFUHHQV FDQ EH GLVSOD\HG E\ VSHFLI\LQJ WKH SDUHQW
VFUHHQ� ,I D FKLOG VFUHHQ LV VSHFLILHG� RQO\ WKH FKLOG VFUHHQ LV GLVSOD\HG�
5HIHU WR WKH DSSURSULDWH 37 2SHUDWLRQ 0DQXDO DQG 17�VHULHV 6XSSRUW 7RRO 2S�
HUDWLRQ 0DQXDO IRU LQIRUPDWLRQ DERXW GLVSOD\LQJ FRQWLQXRXV DQG VXSHULPSRVHG
VFUHHQV�
2QH ZD\ WR VZLWFK VFUHHQV LV WR VHW WKH VFUHHQ QXPEHU WR D WRXFK VZLWFK ZLWK WKH
6XSSRUW 7RRO� 5HIHU WR WKH 6WDQG�DORQH IXQFWLRQV �VFUHHQ VZLWFK IXQFWLRQ� LQ WKH
DSSURSULDWH 372SHUDWLRQ 0DQXDO DQG17�VHULHV 6XSSRUW 7RRO 2SHUDWLRQ 0DQX�
DO IRU GHWDLOV�

$SSOLFDWLRQ ([DPSOH
7KLV H[DPSOH RSHUDWHV WKH 3& VZLWFK �ELW� WR FKDQJH WKH 37 GLVSOD\ VFUHHQ�

$OORFDWLRQ $OORFDWH WKH PHPRU\ DV IROORZV XVLQJ WKH 6XSSRUW 7RRO�
37 6WDWXV &RQWURO $UHD� ����
37 6WDWXV 1RWLI\ $UHD� ����

6FUHHQV &UHDWH VFUHHQV QXPEHUV � DQG � ZLWK WKH 6XSSRUW 7RRO DQG WUDQVIHU WKHP WR WKH
37�

3& 3URJUDP &UHDWH D 3& ODGGHU SURJUDP� DV IROORZV�

#029����

���

���

#029����

�����

���

�����

#029����

�����

���

�����

�����

6FUHHQ 6ZLWFK )ODJ

6FUHHQ QXPEHU
6FUHHQ 6ZLWFK 6HWWLQJ :RUG

6FUHHQ QXPEHU
6FUHHQ 6ZLWFK 6HWWLQJ :RUG

6FUHHQ 6ZLWFK 1RIWLI\ :RUG
6FUHHQ 6ZLWFK 6HWWLQJ :RUG

���

���

���

37 RSHUDWLRQ ZKHQ WKH SURJUDP LV UXQ LV GHVFULEHG EHORZ�

�� �� ���� �� 6FUHHQ QXPEHU � LV GLVSOD\HG RQ WKH 37 ZKHQ ELW ����� WXUQV 21�
�� 6FUHHQ QXPEHU � LV GLVSOD\HG RQ WKH 37 ZKHQ ELW ����� WXUQV 21�
�� :KHQ WKH 6FUHHQ 6ZLWFK )ODJ WXUQV 21 WKH QXPEHU RI WKH FXUUHQWO\ GLV�

SOD\HG VFUHHQ LV UHDG DQG ZULWWHQ WR WKH &XUUHQWO\ 'LVSOD\HG 6FUHHQ ZRUG LQ
37 6WDWXV 1RWLI\ $UHD� ,Q WKLV FDVH� WKH VDPH VFUHHQ QHHG QRW EH ZULWWHQ
WZLFH�

:KHQ D SURJUDP LV FUHDWHG DV LQ ��� DERYH� WKH VFUHHQ FDQ DOVREH VZLWFKHG IURP
WKH 37 XVLQJ WKH 6WDQG�DORQH IXQFWLRQV �VFUHHQ VZLWFK IXQFWLRQ� DQG LW LV QRW QHF�
HVVDU\ WR LQSXW WKH VDPH VFUHHQ QXPEHU WZLFH� 7KH VWHS LQ ��� LV QRW QHFHVVDU\ LI
WKH 6WDQG�DORQH IXQFWLRQV DUH QRW XVHG�
5HIHU WR ��� 'HWHUPLQLQJ WKH 6FUHHQ 'LVSOD\HG RQ WKH 37 IRU PRUH LQIRUPDWLRQ
RQ WKH 6FUHHQ 6ZLWFK )ODJ DQG QRWLILFDWLRQ RI WKH FXUUHQWO\ GLVSOD\HG VFUHHQ�

��� &KDQJLQJ 'LVSOD\HG 1XPHUDOV RU &KDUDFWHU 6WULQJV
'HVFULSWLRQ

7KH37 GLVSOD\ FDQ EH FKDQJHG E\ HGLWLQJ WKH FRQWHQWV RI WKH QXPHUDO RU FKDUDF�
WHU�VWULQJ PHPRU\ WDEOH XVHG IRU WKH GLVSOD\�

&KDQJLQJ 'LVSOD\HG 1XPHUDOV RU &KDUDFWHU 6WULQJV 6HFWLRQ ���



��

7KHPHWKRG GHVFULEHG EHORZ IRU FKDQJLQJ WKH GLVSOD\ LQYROYHV FRS\LQJ WKH FRQ�
WHQWV RI RQH PHPRU\ WDEOH WR DQRWKHU� :ULWLQJ WKH VRXUFH DQG GHVWLQDWLRQ
PHPRU\ WDEOH QXPEHUV WR WKH &RS\ 0HPRU\ 7DEOH 6HWWLQJ ZRUGV RI WKH 37 6WD�
WXV &RQWURO $UHD DOORFDWHG WR WKH 3& FRSLHV WKH FRQWHQWV RI RQH PHPRU\ WDEOH WR
DQRWKHU LQ WKH 37� ZKLFK FKDQJHV WKH GLVSOD\�
7KLV LV D FRQYHQLHQW PHWKRG WR GLVSOD\ SUHGHWHUPLQHG QXPEHUV RI FKDUDFWHU
VWULQJV WR VXLW WKH RSHUDWLQJ VWDWXV� 7KH FKDQJHV DUH SURFHVVHG H[WUHPHO\ UDSLG�
O\ DV WKH 37 6WDWXV &RQWURO $UHD LV XVHG�

37 3&

37 6WDWXV &RQWURO $UHD

6FUHHQ VZLWFK VHWWLQJ

37 VWDWXV FRQWURO ELWV

$

$

$

0HPRU\ WDEOH

&RS\ VRXUFH

&RS\ GHVWLQDWLRQ
�XVHG IRU GLVSOD\�

&RS\ VRXUFH
PHPRU\ WDEOH�

&RS\ GHVWLQDWLRQ
PHPRU\ WDEOH�

&RS\ PHPRU\

WDEOH VHWWLQJ

$OORFDWHG VWDUW DGGUHVV� :RUG Q �VHW ZLWK WKH 6XSSRUW 7RRO�

�� �� �� �� �� �� � � � � � � � � � � %LW

�

:RUG

&RS\ PHPRU\
WDEOH VHWWLQJ

&RS\ VRXUFH PHPRU\ WDEOH� ���GLJLW %&'�

&RS\ GHVWLQDWLRQ PHPRU\ WDEOH� ���GLJLW %&'�&RS\ W\SH

Q � �

Q � �

&RS\ 7\SH �� &RS\ FKDUDFWHU�VWULQJ PHPRU\ WDEOH
�� &RS\ QXPHUDO WDEOH

��� WR ��� �17��0�
��� WR ��� �17���0�

��� WR ��� �17��0�
��� WR ��� �17���0�

5HVWULFWLRQV
$OORFDWHG :RUGV 7KH 37 6WDWXV &RQWURO $UHD FDQ EH DOORFDWHG WR WKH DUHDV OLVWHG LQ WKH IROORZLQJ

WDEOH�

6\PERO $UHD $OORFDWLRQ 2."

'0 'DWD 0HPRU\ 2.

,�6 ,QWHUQDO�6SHFLDO 5HOD\V 2.

7,0 7LPHU 1*

&17 &RXQWHU 1*

+5 +ROGLQJ 5HOD\ 2.

$5 $X[LOLDU\ 5HOD\ 2.

/5 /LQN 5HOD\ 2.

7KH UDQJH RI HDFK PHPRU\ DUHD GLIIHUV DFFRUGLQJ WR WKH 3& W\SH� 5HIHU WR
$SSHQGL[ % 3& 0HPRU\ 0DS IRU PRUH GHWDLOV�

3URFHGXUH
�� �� ���� �� 8VH WKH 6XSSRUW 7RRO WR DOORFDWH WKH 37 6WDWXV &RQWURO $UHD WR WKH 3&

PHPRU\�
�� 6SHFLI\ WKH PHPRU\ WDEOH WR EH GLVSOD\HG ZLWK WKH 6FUHHQ &UHDWH IXQFWLRQV

RI WKH 6XSSRUW 7RRO�
6SHFLI\ D QXPHUDO WDEOH IRU D QXPHUDO GLVSOD\�

&KDUDFWHU�VWULQJ 0HPRU\
7DEOH 1XPEHUV

1XPHUDO 7DEOH 1XPEHUV

&KDQJLQJ 'LVSOD\HG 1XPHUDOV RU &KDUDFWHU 6WULQJV 6HFWLRQ ���



��

6SHFLI\ D FKDUDFWHU�VWULQJ PHPRU\ WDEOH IRU D WH[W GLVSOD\�

�� 8VH WKH7DEOH(GLW IXQFWLRQV WRZULWH WKH FRQWHQWV RI WKH FRS\ VRXUFHPHPRU\
WDEOH�

�� &UHDWH D 3& SURJUDP WR ZULWH WKH GDWD GHVFULEHG LQ ��� DQG ��� DERYH WR WKH
&RS\ 0HPRU\ 7DEOH VHWWLQJ ZRUGV LQ WKH 37 6WDWXV &RQWURO $UHD�

,PSRUWDQW 3RLQWV
,Q VRPH FDVHV WKH 37ZLOO UHDG WKH VSHFLILHG DUHDZKLOH WKH LQVWUXFWLRQV DUH EHLQJ
ZULWWHQ WR WKH 37 6WDWXV &RQWURO $UHD�

7KHUHIRUH ZKHQ XVLQJ WKLVPHWKRG� EH VXUH WRZULWH WKH FRS\ GHVWLQDWLRQPHPRU\
WDEOH QXPEHU ZRUG Q�� EHIRUH ZULWLQJ WKH FRS\ VRXUFH PHPRU\ WDEOH QXPEHU
:RUG Q��� 7KH GDWD PD\ EH ZULWWHQ WR DQ LQFRUUHFW PHPRU\ WDEOH LI WKH FRS\
VRXUFH PHPRU\ WDEOH QXPEHU LV VSHFLILHG ILUVW�

7KH 37 UHDGV RQO\ WKH ZRUGV DOORFDWHG WR WKH PHPRU\ WDEOHV GLVSOD\HG RQ WKH
VFUHHQ� ,I ZRUGV DUH DOORFDWHG WR WKH FRS\ VRXUFH PHPRU\ WDEOH� WKH\ DUH XVHG
GXULQJ LQLWLDOL]DWLRQ RQO\�

7KH GLVSOD\PD\ EH LQFRUUHFW ZKHQ D QXPHUDO WDEOH LV FRSLHG LI WKH GLVSOD\PHWK�
RG RU QXPEHU RI VWRUHG DGGUHVVHV GLIIHU�

7KH FRS\ LV QRW H[HFXWHG LI WKH &RS\ 7\SH LV VHW WR D YDOXH RWKHU WKDQ � RU ��

7KH PHPRU\ WDEOH LV FRSLHG RQO\ ZKHQ WKH FRQWHQWV FKDQJH� 7R PDNH UHSHDWHG
FRSLHV EHWZHHQ WKH VDPH VRXUFH WR GHVWLQDWLRQ PHPRU\ WDEOH� VHW WKH &RS\
7\SH WR D YDOXH RWKHU WKDQ � RU � WKHQ UHVHW LW WR WKH FRUUHFW YDOXH�

5HIHUHQFH
3UHSDUH D QXPEHU RI FRS\ VRXUFH PHPRU\ WDEOHV LQ DGYDQFH DQG XVH WKHP WR
VZLWFK WKH GLVSOD\ WR VXLW WKH RSHUDWLQJ VWDWXV�

$SSOLFDWLRQ ([DPSOH
7KLV H[DPSOH VZLWFKHV WKH GLVSOD\HG VFUHHQ E\ FRS\LQJ WKH FKDUDFWHU�VWULQJ
PHPRU\ WDEOH�

$OORFDWLRQ $OORFDWH WKH PHPRU\ DV IROORZV XVLQJ WKH 6XSSRUW 7RRO�

37 6WDWXV &RQWURO $UHD� ����

6FUHHQV 8VH WKH 6XSSRUW 7RRO WR FUHDWH D VFUHHQZKLFK GLVSOD\V FKDUDFWHU�VWULQJPHPRU\
WDEOH HQWU\ �� DQG WUDQVIHU LW WR WKH 37�

6HW WKH LQLWLDO YDOXHV RI WKH FKDUDFWHU�VWULQJ PHPRU\ WDEOH DV VKRZQ EHORZ� ,W LV
QRW QHFHVVDU\ WR DOORFDWH DGGUHVVHV�

&KDUDFWHU�VWULQJ PHPRU\ WDEOH HQWU\ ��

/LQH �

� &RQWHQWV 1R� RI FKDUDFWHUV

� 1RUPDO � FKDUV

�� (UURU � FKDUV

�� 1RUPDO � FKDUV

&KDQJLQJ 'LVSOD\HG 1XPHUDOV RU &KDUDFWHU 6WULQJV 6HFWLRQ ���



��

3& 3URJUDP &UHDWH D 3& ODGGHU SURJUDP� DV IROORZV�

#029����

�����

���

�����

#029����

�����

���

#029����

�����

���

#029����

�����

���

�����

(UURU )ODJ
ELW

(UURU )ODJ
ELW

&RS\ W\SH� &RS\ GHVWLQDWLRQ PHPRU\ WDEOH�

&RS\ VRXUFH PHPRU\ WDEOH�

&RS\ W\SH� &RS\ GHVWLQDWLRQ PHPRU\ WDEOH�

&RS\ VRXUFH PHPRU\ WDEOH�

���

���

&RS\ GHVWLQDWLRQ ZRUG

&RS\ VRXUFH ZRUG

&RS\ GHVWLQDWLRQ ZRUG

&RS\ VRXUFH ZRUG

37 RSHUDWLRQ ZKHQ WKH FUHDWHG VFUHHQ LV GLVSOD\HG DQG WKH SURJUDP LV UXQ LV GH�
VFULEHG EHORZ�

�� �� ���� �� 7KH (UURU )ODJ �ELW ������ WXUQV 21 DQG WKH 37 GLVSOD\V WKH PHVVDJH ´(U�
URUµ ZKHQ DQ HUURU RFFXUV�

�� 7KH (UURU )ODJ �ELW ������ WXUQV 2)) DQG WKH 37 GLVSOD\ UHYHUWV WR ´1RUPDOµ
ZKHQ WKH HUURU LV FOHDUHG�

1RWH 6SHFLI\ WKH FRS\ GHVWLQDWLRQ PHPRU\ WDEOH EHIRUH WKH FRS\ VRXUFH PHPRU\
WDEOH�

��� (GLWLQJ 'LVSOD\HG 1XPHUDOV RU &KDUDFWHU 6WULQJV

'HVFULSWLRQ
7KH37 GLVSOD\ FDQ EH FKDQJHG E\ HGLWLQJ WKH FRQWHQWV RI WKH QXPHUDO RU FKDUDF�
WHU�VWULQJ PHPRU\ WDEOH XVHG IRU WKH GLVSOD\�

7KH PHWKRG GHVFULEHG EHORZ IRU FKDQJLQJ WKH GLVSOD\ LQYROYHV HGLWLQJ WKH FRQ�
WHQWV RI WKH 3& PHPRU\ DOORFDWHG WR WKH PHPRU\ WDEOH�

7KLV LV D FRQYHQLHQWPHWKRG WR GLVSOD\ FKDQJHV LQPHPRU\ FRQWHQWV ZKHQPRQL�
WRULQJ WKH 3& PHPRU\�

� � � �
��������

DEFGHI

6WDUW

6WDUW � �

1XPHUDO WDEOH HQWU\ �� $OORFDWHG ZRUG �QXPHUDO WDEOH HQWU\ ���

����������������

DEFGHI

� � � �6WDUW

$OORFDWHG ZRUG �FKDUDFWHU�VWULQJ WDEOH HQWU\ ���

�� �� �� �� �� ��
�´DEFGHIµ�

� � � �6WDUW � �

&KDUDFWHU�VWULQJ WDEOH �

37 3&

6WDUW � � � � � �

� � � �

$OORFDWH WKH ZRUGV XVLQJ WKH 6XSSRUW 7RRO�

(GLWLQJ 'LVSOD\HG 1XPHUDOV RU &KDUDFWHU 6WULQJV 6HFWLRQ ���



��

5HVWULFWLRQV
$OORFDWHG :RUGV 7KH QXPEHU RI ZRUGV ZKLFK FDQ EH DOORFDWHG LV VKRZQ LQ WKH WDEOH EHORZ�

0HPRU\ WDEOH :RUGV

1XPHUDO � RU � ZRUGV

&KDUDFWHU�VWULQJ 17��0� � WR �� ZRUGV �� WR �� QRUPDO FKDUDFWHUV�
17���0� � WR �� ZRUGV �� WR �� QRUPDO FKDUDFWHUV�

7KH PHPRU\ WDEOH FDQ EH DOORFDWHG WR WKH DUHDV OLVWHG LQ WKH IROORZLQJ WDEOH�

6\PERO $UHD 1XPHUDO &KDUDFWHU�VWULQJ

'0 '0 $UHD 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV� 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

,�6 ,5�65 $UHD 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV� 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

7,0 7LPHU $UHD � ZRUG RQO\ 1*

&17 &RXQWHU $UHD � ZRUG RQO\ 1*

+5 +ROGLQJ 5HOD\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV� 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

$5 $5 DUHD 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV� 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

/5 /LQN $UHD 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV� 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

7KH UDQJH RI HDFK PHPRU\ DUHD GLIIHUV DFFRUGLQJ WR WKH 3& W\SH� 5HIHU WR
$SSHQGL[ % 3& 0HPRU\ 0DS IRU PRUH GHWDLOV�

1XPHUDOV
1XPEHUV DUH VWRUHG LQ WKH DOORFDWHG ZRUGV DV VKRZQ EHORZ�
6WRUHG DV D VLQJOH ZRUG

'LJLW � 'LJLW � 'LJLW � 'LJLW �

�� WR �� �� WR � � WR � � WR � %LW

([DPSOH� ����

� � � �

�� WR �� �� WR � � WR � � WR � %LW

6WRUHG DV D GRXEOH ZRUGV

'LJLW � 'LJLW � 'LJLW � 'LJLW �6WDUW

:RUG

'LJLW � 'LJLW � 'LJLW � 'LJLW �6WDUW � �

�� WR �� �� WR � � WR � � WR � %LW

([DPSOH� ��������

� � � �6WDUW

:RUG

6WDUW � � � � � �

�� WR �� �� WR � � WR � � WR � %LW

1XPEHUV FDQ EH KDQGOHG LQ WKUHH GLIIHUHQW ZD\V� 7KH PRVW�VLJQLILFDQW GLJLW LV
SURFHVVHG GLIIHUHQWO\ DFFRUGLQJ WR WKH W\SH RI QXPHUDO GLVSOD\� DV IROORZV�
+H[DGHFLPDO GLVSOD\� GLVSOD\ RI DOO GLJLWV LGHQWLFDO WR WKH FRQWHQWV RI WKH DOOR�

FDWHG ZRUGV�
'HFLPDO� QR VLJQ� DQ ´)µ DV WKHPRVW�VLJQLILFDQW GLJLW LV GLVSOD\HG DV ´��µ DQ\ RWK�

HU YDOXH DV WKH PRVW�VLJQLILFDQW GLJLW DQG DOO RWKHU GLJLWV DUH
GLVSOD\HG LGHQWLFDO WR WKH FRQWHQWV RI WKH DOORFDWHG ZRUGV�

'HFLPDO� ZLWK VLJQ� DQ ´)µ DV WKH PRVW�VLJQLILFDQW GLJLW LV GLVSOD\HG DV D PLQXV
VLJQ �ï�� DQ\ RWKHU YDOXH DV WKH PRVW�VLJQLILFDQW GLJLW DQG DOO
RWKHU GLJLWV DUH GLVSOD\HG LGHQWLFDO WR WKH FRQWHQWV RI WKH DO�
ORFDWHG ZRUGV�

&RQWHQWV DQG 'LVSOD\ RI
$OORFDWHG :RUGV

(GLWLQJ 'LVSOD\HG 1XPHUDOV RU &KDUDFWHU 6WULQJV 6HFWLRQ ���



��

'LVSOD\ ([DPSOH
'DWD FRQWDLQV QXPEHUV � WR � RQO\

�6WDUW

6WDUW � �

� � �

) � � �

'HFLPDO� QR VLJQ ������
'HFLPDO� ZLWK VLJQ ï������
+H[DGHFLPDO )�������

:RUG

'DWD LQFOXGHV OHWWHUV $ WR )

� % � �

) � � �

'HFLPDO� QR VLJQ ���%��
'HFLPDO� ZLWK VLJQ ï���%��
+H[DGHFLPDO )����%��

6WDUW

6WDUW � �

:RUG

,I KH[DGHFLPDO GDWD �$ WR )� LV WUDQVPLWWHG ZKHQ D GHFLPDO GLVSOD\ LV VHOHFWHG�
WKH OHWWHUV DUH GLVSOD\HG XQFKDQJHG�

1RWH �� ,I WKH QXPEHU RI GLVSOD\ GLJLWV LV OHVV WKDQ WKH QXPEHU RI GLJLWV WR GLVSOD\ ��
GLJLWV IRU D VLQJOH ZRUG� � GLJLWV IRU WZR ZRUGV� WKH FRQWHQWV RI WKH DOORFDWHG
ZRUG DUH QRW GLVSOD\HG DQG DOO GLJLWV DUH GLVSOD\HG DV DVWHULVNV �*��

�� ,I WKH GLVSOD\ LV VHOHFWHG DV D GHFLPDO GLVSOD\ ZLWK VLJQ� DQ ´)µ DV WKH PRVW�
VLJQLILFDQW GLJLW UHSUHVHQWV WKHPLQXV VLJQ� &RQVHTXHQWO\� WKH QXPEHU RI GLJ�
LWV LQ D QHJDWLYH QXPEHU LV UHGXFHG E\ RQH

7KH DFWXDO GLVSOD\ LV DOVR DIIHFWHG E\ WKH ]HUR�VXSSUHVVLRQ DQG GHFLPDO�SRLQW
GLVSOD\ VHWWLQJV� 5HIHU WR WKH 17�VHULHV 6XSSRUW 7RRO 2SHUDWLRQ 0DQXDO IRU
GHWDLOV�

&KDUDFWHU 6WULQJV &KDUDFWHU VWULQJV DUH VWRUHG LQ VHTXHQWLDO ZRUGV IURP WKH VWDUW DGGUHVV DV 6SH�
FLDO (QJOLVK ��ELW FRGH �QRUPDO FKDUDFWHUV�� 7ZR QRUPDO FKDUDFWHUV RU RQH ZLGH
FKDUDFWHU LV DOORFDWHG WR HDFK ZRUG RI PHPRU\� $ PD[LPXP RI �� ZRUGV ���
FKDUDFWHUV� FDQ EH DOORFDWHG LQ WKH 17���0� RU �� ZRUGV ��� FKDUDFWHUV� LQ WKH
17��0�

&RGH ��&RGH ��&RGH � &RGH � &RGH � &RGH �

6WDUW 6WDUW � � 6WDUW � ��:RUG

&KDUDFWHU FRGHV �� WR �)+ DUH GLVSOD\HG DV D QRUPDO VSDFH FKDUDFWHU� ��+ LV
FRQYHUWHG WR ��+�

3URFHGXUH
�� �� ���� �� 8VH WKH 6XSSRUW 7RRO WR DOORFDWH WKH QXPHUDO DQG FKDUDFWHU�VWULQJ PHPRU\

WDEOH WR WKH 3& PHPRU\�
�� &UHDWH D 3& SURJUDP WR ZULWH WKH GLVSOD\ QXPHUDOV DQG FKDUDFWHU VWULQJV WR

WKH DOORFDWHG ZRUGV�

,PSRUWDQW 3RLQWV
,QFRUUHFW GLVSOD\ PD\ UHVXOW LI WKH GLVSOD\ PHWKRG LV FKDQJHG�
,I WKH QXPEHU RI FKDUDFWHUV ZULWWHQ LV OHVV WKDQ WKH QXPEHU RI FKDUDFWHUV LQ WKH
DOORFDWHG ZRUGV� ILOO WKH UHPDLQLQJ FKDUDFWHU VSDFHV ZLWK QRUPDO FKDUDFWHUV
�FKDUDFWHU FRGH� ��+�� 7KH GLVSOD\PD\ EH LQFRUUHFW LI RWKHU XQZDQWHG FKDUDFWHU
FRGHV UHPDLQ�

$SSOLFDWLRQ
7KLV H[DPSOH GLUHFWO\ GLVSOD\V WKH FRQWHQWV RI WKHZRUGV DOORFDWHG DV WKH QXPHU�
DO WDEOH LQ WKH 3& PHPRU\�

$OORFDWLRQ $OORFDWH WKH PHPRU\ DV IROORZV XVLQJ WKH 6XSSRUW 7RRO�
QXPHUDO WDEOH HQWU\ ��� ���� �QXPEHU ZRUGV� ��
QXPHUDO WDEOH HQWU\ ��� ���� �QXPEHU ZRUGV� ��

(GLWLQJ 'LVSOD\HG 1XPHUDOV RU &KDUDFWHU 6WULQJV 6HFWLRQ ���



��

6FUHHQV 8VH WKH 6XSSRUW 7RRO WR FUHDWH D VFUHHQZKLFK GLVSOD\V QXPHUDO WDEOH QXPEHUV �
DQG � DQG WUDQVIHU LW WR WKH 37�

1XPHUDO WDEOH HQWU\ �� ���GLJLW LQSXW�

�����

��

1XPHUDO WDEOH HQWU\ �� ���GLJLW LQSXW�

'HIHFWV

4W\� XQLWV

XQLWV

/LQH �

3& 3URJUDP &UHDWH D 3& ODGGHU SURJUDP� DV IROORZV�

#,1&����

'0����

�����

#,1&����

'0����

#,1&����

'0����

�����

��VHFRQG FORFN

:RUG IRU OHDVW�VLJQLILFDQW
� GLJLWV RI QXPEHU ��

:RUG IRU PRVW�VLJQLILFDQW
� GLJLWV RI QXPEHU ��

:RUG IRU QXPEHU ��

���

���

���

����� � �

37 RSHUDWLRQ ZKHQ WKH FUHDWHG VFUHHQ LV GLVSOD\HG DQG WKH SURJUDP LV UXQ LV GH�
VFULEHG EHORZ�

�� �� ���� �� 7KH FRQWHQWV RI ZRUG ���� DUH LQFUHPHQWHG E\ � HDFK VHFRQG� 7KH GLV�
SOD\HG YDOXH LQ WKH QXPHUDO WDEOH HQWU\ HQWU\ QXPEHU� LV LQFUHDVHG E\ �
HDFK VHFRQG�

�� :KHQ WKH FRXQWHU LQ ��� FDXVHV DQ LQFUHDVH LQ WKHPRVW�VLJQLILFDQW GLJLWV� WKH
FRQWHQWV RI ZRUG ���� DUH LQFUHPHQWHG E\ �� 7KH GLVSOD\HG YDOXH LQ WKH 37
QXPHUDO WDEOH HQWU\ QXPEHU� PRVW VLJQLILFDQW GLJLWV LV LQFUHDVHG E\ ��

�� :KHQ ELW ����� WXUQV 21 WKH FRQWHQWV RI ���� DUH LQFUHPHQWHG E\ �� 7KH
GLVSOD\HG YDOXH LQ WKH 37 QXPHUDO WDEOH HQWU\ QXPEHU � LV LQFUHDVHG E\ ��

��� &KDQJLQJ $OORFDWHG :RUG &RQWHQWV LQ ,QGLUHFW &RQQHFWLRQ

'HVFULSWLRQ
,Q WKH ,QGLUHFW &RQQHFWLRQPHWKRG� D QXPHUDO WDEOH LV VSHFLILHG WR GLVSOD\ D YDOXH
RU FKDUDFWHU�VWULQJ� DQG WKH YDOXH RI WKH QXPHUDO WDEOH ZLOO EHFRPH WKH PHPRU\
WDEOH QXPEHU WR EH XVHG IRU GLVSOD\� ,Q WKH IROORZLQJ H[DPSOH� �� LV XVHG DV WKH
YDOXH RI WKH QXPHUDO WDEOH�

7KHUH DUH WZR ZD\V WR FKDQJH WKH GLVSOD\�

�� �� ���� �� &KDQJH WKHPHPRU\ WDEOH QXPEHU WR EH GLVSOD\HG� ,Q WKH IROORZLQJ H[DPSOH�
WKH FRQWHQWV RI QXPHUDO PHPRU\ WDEOH �� LV FKDQJHG� 7KLV VHFWLRQ SURYLGHV
IXUWKHU GHWDLOV RQ WKLV PHWKRG�

&KDQJLQJ $OORFDWHG :RUG &RQWHQWV LQ ,QGLUHFW &RQQHFWLRQ 6HFWLRQ ���



��

�� &KDQJH WKH PHPRU\ WDEOH FRQWHQWV XVHG IRU GLVSOD\� ,Q WKH IROORZLQJ H[DP�
SOH� WKH FRQWHQWV RI FKDUDFWHU�VWULQJ PHPRU\ WDEOH �� LV FKDQJHG� 5HIHU WR
���&KDQJLQJ'LVSOD\HG1XPHUDOV RU &KDUDFWHU 6WULQJV DQG ��� (GLWLQJ'LV�
SOD\HG 1XPHUDOV RU &KDUDFWHU 6WULQJV IRU GHWDLOV�

� � � �$D%E

1XPHUDO WDEOH ��

����

37 3&

$D%E

&KDUDFWHU�VWULQJ WDEOH ��

����

0RML

&KDUDFWHU�VWULQJ WDEOH ��

:RUG DOORFDWHG
�QXPHUDO WDEOH ���

8VH WKH 6XSSRUW 7RRO IRU ZRUG DOORFDWLRQ RI WKH QXPHUDO WDEOH WR EH XVHG LQ WKH
,QGLUHFW &RQQHFWLRQ PHWKRG ZKHQ GLVSOD\LQJ D YDOXH RU FKDUDFWHU�VWULQJ�

5HVWULFWLRQV
$OORFDWHG :RUGV 7KH QXPEHU RI ZRUGV ZKLFK FDQ EH DOORFDWHG LQ WKH ,QGLUHFW &RQQHFWLRQ PHWKRG

LV VKRZQ LQ WKH WDEOH EHORZ�

0HPRU\ WDEOH :RUGV

1XPHUDO � RU � ZRUGV

7KH PHPRU\ WDEOH QXPEHU WR EH GLVSOD\HG FDQ EH VHOHFWHG IURP WKH IROORZLQJ
YDOXH UDQJHV� 7KHPHPRU\ WDEOH QXPEHU FRQVLVWV RI IRXU GLJLWVPD[LPXP VR WKDW
WKH XVHU LV DEOH WR DOORFDWH RQO\ D VLQJOH ZRUG�

0RGH 17��0 17���0

1XPHUDO GLVSOD\ ��� WR ��� ��� WR ���

&KDUDFWHU�VWULQJ GLVSOD\ ��� WR ��� ��� WR ���

7KH QXPHUDO WDEOH FDQ EH DOORFDWHG WR WKH IROORZLQJ DUHD�

6\PERO $UHD $OORFDWLRQ

'0 'DWD 0HPRU\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

,�6 ,QWHUQDO�6SHFLDO 5HOD\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

7,0 7LPHU � ZRUG RQO\

&17 &RXQWHU � ZRUG RQO\

+5 +ROGLQJ 5HOD\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

$5 $X[LOLDU\ 5HOD\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

/5 /LQN 5HOD\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

7KH UDQJH RI HDFK PHPRU\ DUHD YDULHV DFFRUGLQJ WR WKH 3& W\SH� 5HIHU WR
$SSHQGL[ $ 3& 0HPRU\ 0DS IRU PRUH GHWDLOV�
5HIHU WR ��� (GLWLQJ 'LVSOD\HG 1XPHUDOV DQG &KDUDFWHU 6WULQJV IRU LQIRUPDWLRQ
RQ VDYLQJ D YDOXH DQG FKDUDFWHU VWULQJ WR WKH DOORFDWHG ZRUG RI WKH QXPHUDO WDEOH
RU FKDUDFWHU�VWULQJ PHPRU\ WDEOH WR EH XVHG IRU GLVSOD\� RU WR WKH DOORFDWHG ZRUG
RI WKH QXPHUDO WDEOH WR EH XVHG LQ WKH ,QGLUHFW &RQQHFWLRQ PHWKRG�

3URFHGXUH
�� �� ���� �� 8VH WKH 6XSSRUW 7RRO WR VSHFLI\ WKH 3& DUHD IRU WKH QXPHUDO WDEOH WR EH XVHG

IRU QXPHUDO DQG FKDUDFWHU�VWULQJ GLVSOD\ LQ WKH ,QGLUHFW &RQQHFWLRQ PHWKRG�
�� 8VH WKH 7DEOH (GLW IXQFWLRQ RI WKH 6XSSRUW 7RRO WR ZULWH WKH FRQWHQWV WR EH

GLVSOD\HG WR WKH PHPRU\ WDEOH WR EH XVHG IRU GLVSOD\�

&KDQJLQJ $OORFDWHG :RUG &RQWHQWV LQ ,QGLUHFW &RQQHFWLRQ 6HFWLRQ ���



��

6SHFLI\ D QXPHUDO WDEOH IRU D QXPHUDO GLVSOD\�

RU 6SHFLI\ D FKDUDFWHU�VWULQJ PHPRU\ WDEOH IRU D WH[W GLVSOD\�

�� &UHDWH D SURJUDP RQ WKH 3& WR FKDQJH WKH FRQWHQWV RI WKH DOORFDWHG ZRUG RI
WKH QXPHUDO WDEOH WR EH XVHG LQ WKH ,QGLUHFW &RQQHFWLRQ PHWKRG�

$SSOLFDWLRQ
7KLV H[DPSOH FKDQJHV WKH GLVSOD\HG FKDUDFWHU VWULQJ E\ DGGLQJ WKH FRQWHQWV RI
WKH 3&ZRUG IRU WKH QXPHUDO WDEOH WR EH XVHG LQ WKH ,QGLUHFW &RQQHFWLRQ PHWKRG�

$OORFDWLRQ $OORFDWH WKH PHPRU\ DV IROORZV XVLQJ WKH 6XSSRUW 7RRO�
QXPHUDO WDEOH HQWU\ ���� ���� �QXPEHU RI ZRUGV� ��

6FUHHQV 8VH WKH 6XSSRUW 7RRO WR FUHDWH D VFUHHQZKLFK GLVSOD\V FKDUDFWHU�VWULQJPHPRU\
WDEOH HQWU\ ��� LQ WKH ,QGLUHFW &RQQHFWLRQPHWKRG DV VKRZQ EHORZ DQG WUDQVIHU LW
WR WKH 37� 6HW QXPHUDO WDEOH QXPEHU �� WR ��� DV WKH LQLWLDO YDOXH� 6HW LQLWLDO YDO�
XHV WR FKDUDFWHU�VWULQJPHPRU\ WDEOHV ��� DQG ��� DV VKRZQ EHORZ� 7KHUH LV QR
QHHG WR DOORFDWH ZRUGV�

7KLV FKDUDFWHU�VWULQJ PHPRU\ WDEOH LV LQGLUHFWO\
VSHFLILHG ZLWK QXPHUDO PHPRU\ WDEOH ����

/LQH �

3URGXFW 17��0

� &RQWHQWV 1R� RI FKDUDFWHUV

��� 17��0 � FKDUV

��� 17���0 � FKDUV

��� 17��6 � FKDUV

��� 17����0 � FKDUV

3& 3URJUDP &UHDWH D 3& ODGGHU SURJUDP� DV IROORZV�

#,1&����

'0����

�����

#'(&����

'0����

�����

1XPHUDO WDEOH QXPEHU WR EH
XVHG LQ WKH ,QGLUHFW &RQQHFWLRQ
PHWKRG�

1XPHUDO WDEOH QXPEHU WR EH
XVHG LQ WKH ,QGLUHFW &RQQHFWLRQ
PHWKRG�

���

���

37 RSHUDWLRQ ZKHQ WKH FUHDWHG VFUHHQ LV GLVSOD\HG DQG WKH SURJUDP LV UXQ DV
GHVFULEHG EHORZ�

�� �� ���� �� :KHQ ELW ����� LV 21� WKH 37·V GLVSOD\ FKDQJHV IURP 17��0 WR 17���0�
DQG IURP 17��6 WR 17����0�

�� :KHQ ELW ����� LV 21� WKH 37·V GLVSOD\ FKDQJHV IURP 17����0 WR 17��6�
DQG IURP 17���0 WR 17��0�

&KDQJLQJ $OORFDWHG :RUG &RQWHQWV LQ ,QGLUHFW &RQQHFWLRQ 6HFWLRQ ���



��

��� 8SJUDGLQJ %DU *UDSKV

'HVFULSWLRQ
7KH EDU JUDSK FDQ EH XSJUDGHG E\ HGLWLQJ WKH FRQWHQWV RI WKHPHPRU\ WDEOH XVHG
IRU WKH EDU JUDSK�

���

� � � �

6WDUW

6WDUW � �

$OORFDWHG ZRUG
�QXPHUDO WDEOH HQWU\ ���

��������

37 3&

� � � �

1XPHUDO WDEOH HQWU\ ��

��������

$OORFDWH ZRUGV XVLQJ WKH 6XSSRUW 7RRO�

5HVWULFWLRQV

$OORFDWHG :RUGV 7KH QXPEHU RI ZRUGV ZKLFK FDQ EH DOORFDWHG LV VKRZQ LQ WKH WDEOH EHORZ�

0HPRU\ WDEOH :RUGV

1XPHUDO � RU � ZRUGV

7KH PHPRU\ WDEOH FDQ EH DOORFDWHG WR WKH DUHDV OLVWHG LQ WKH IROORZLQJ WDEOH�

6\PERO $UHD $OORFDWLRQ 2."

'0 'DWD 0HPRU\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

,�6 ,QWHUQDO�6SHFLDO 5HOD\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

7,0 7LPHU � ZRUG RQO\

&17 &RXQWHU � ZRUG RQO\

+5 +ROGLQJ 5HOD\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

$5 $X[LOLDU\ 5HOD\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

/5 /LQN 5HOD\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

7KH UDQJH RI HDFK PHPRU\ DUHD GLIIHUV DFFRUGLQJ WR WKH 3& W\SH� 5HIHU WR
$SSHQGL[ % 3& 0HPRU\ 0DS IRU PRUH GHWDLOV�

5HIHU WR ��� (GLWLQJ 'LVSOD\HG 1XPHUDOV DQG &KDUDFWHU 6WULQJV IRU LQIRUPDWLRQ
RQ VDYLQJ QXPEHUV WR DOORFDWHG ZRUGV�

1RWH �� $ EDU JUDSK FDQQRW EH XVHG WR GLVSOD\ KH[DGHFLPDO YDOXHV� 7KH GLVSOD\ ZLOO
QRW FKDQJH HYHQ LI KH[DGHFLPDO YDOXHV DUH VSHFLILHG�

�� $ EDU JUDSK FDQQRW EH XVHG WR VSHFLI\ DQ\ QXPHUDO WDEOH LQGLUHFWO\� (YHQ LI D
QXPHUDO WDEOH LV VSHFLILHG LQGLUHFWO\� LW ZLOO EH UHJDUGHG DV'LUHFW &RQQHFWLRQ�

�� ,I WKH YDOXH LV LQ GHFLPDO� QR VLJQ GLVSOD\ LV VHOHFWHG DQG DQ ´)µ LV ZULWWHQ WR
WKHPRVW�VLJQLILFDQW GLJLW RI WKH ZRUG DOORFDWHG WR WKH EDU JUDSK �ZKLFK UHSUH�
VHQWV D PLQXV VLJQ�� 7KH EDU JUDSK GLVSOD\V ]HUR DQG WKH SHUFHQW GLVSOD\
LQGLFDWHV ´�µ�

8SJUDGLQJ %DU *UDSKV 6HFWLRQ ���



��

��� &RQWUROOLQJ WKH 37 6WDWXV
'HVFULSWLRQ

:ULWH WKH FRQWURO GDWD WR WKH 37 6WDWXV &RQWURO ELWV LQ WKH 37 6WDWXV &RQWURO $UHD
DOORFDWHG LQ 3& PHPRU\ WR FRQWURO WKH EDFNOLJKWLQJ� EX]]HU� HWF�

&RS\ PHPRU\&RQWLQXRXV
EX]]HU
VRXQGV

6FUHHQ RII�

37 6WDWXV &RQWURO $UHD

6FUHHQ VZLWFK VHWWLQJ

37 VWDWXV FRQWURO ELWV

WDEOH VHWWLQJ

&RQWURO
'DWD

37 3&

$OORFDWHG VWDUW DGGUHVV� :RUG Q �VHW ZLWK WKH 6XSSRUW 7RRO�

�� �� �� �� �� �� � � � � � � � � � � %LW

� �Q � � 37 VWDWXV
FRQWURO ELWV

:RUG

37 VWDWXV FRQWURO ELW

37 6WDWXV &RQWURO ELWV�

�� �� ��

Q � �

�� �� �� � � %LW:RUG

7XUQ ELWV � WR � 2))�

%LW &RQWUROOHG LWHP � �21� � �2))�

�� 6FUHHQ GLVSOD\ 21 2))

�� $ODUP RXWSXW 21 2))

�� &RQWLQXRXV EX]]HU 21 2))

�� ,QWHUPLWWHQW EX]]HU 21 2))

�� ,QLWLDOL]H GLVSOD\ KLVWRU\ 21 2))

�� %DFNOLJKW FRORU 5HG :KLWH

� %DFNOLJKW PRGH &RQWLQXRXV OLJKW )ODVK

1RWH %LW �� �%DFNOLJKW FRORU� LV YDOLG IRU WKH 17��0�
%LW � �%DFNOLJKW PRGH� LV YDOLG IRU WKH 17��0�
%LW �� �6FUHHQ GLVSOD\� ZKHQ XVHG IRU D /&' �OLTXLG�FU\VWDO GLVSOD\� EDFNOLJKWLQJ
WXUQV RQ LI WKH 6FUHHQ 'LVSOD\ ELW LV VHW WR 21 DQG WXUQV RII LI WKH 6FUHHQ 'LVSOD\
ELW LV VHW WR 2))� )RU (/ RSHUDWLRQ� VFUHHQ GLVSOD\ RSHUDWLRQ LV FRQWUROOHG�

6FUHHQ 'LVSOD\ �%LW ��� 7KH 6FUHHQ 'LVSOD\ ELW LV XVHG WR GLVSOD\ DQG FOHDU WKH VFUHHQ WR SUHYHQW ´EXUQ
LQµ RQ WKH &57�
6HW %LW �� WR � �2))� WR FOHDU WKH VFUHHQ� 7R UHVWRUH WKH VFUHHQ GLVSOD\� VHW %LW ��
WR � �21� � RU SUHVV WKH 6\VWHP NH\ RU WRXFK VZLWFK� 2Q WKH /&' GLVSOD\ YHUVLRQ
37� WKH ELW DFWV WR WXUQ WKH EDFNOLJKW RQ DQG RII�
$QRWKHU PHWKRG RI UHVWRULQJ WKH VFUHHQ LV WR GLVSOD\ D VFUHHQ XVLQJ WKH 6FUHHQ
6ZLWFK VHWWLQJ ELW�

$ODUP 2XWSXW �%LW ��� 7KH $ODUP 2XWSXW ELW WXUQV RQ DQG RII WKH $/0 287387 WHUPLQDOV DW WKH UHDU RI
WKH 37�
$ODUP 2XWSXW FRQWURO ZLWK %LW �� LV HQDEOHG RQO\ ZKHQ WKH DODUP RXWSXW LV WXUQHG
RQ ZLWK WKH 37 PHPRU\ VZLWFKHV�
5HIHU WR WKH DSSURSULDWH 37 2SHUDWLRQ 0DQXDO DQG WKH 17�VHULHV 6XSSRUW 7RRO
2SHUDWLRQ 0DQXDO IRU PRUH GHWDLOV�

&RQWUROOLQJ WKH 37 6WDWXV 6HFWLRQ ���



��

7KH FRQWLQXRXV EX]]HU VRXQGV FRQWLQXDOO\ ZLWKRXW LQWHUUXSWLRQ�
7KH LQWHUPLWWHQW VRXQGV IRU ��� V DW ��� V LQWHUYDOV�
,I ERWK %LW �� DQG %LW �� DUH WXUQHG 21 VLPXOWDQHRXVO\� %LW �� WDNHV SULRULW\ DQG
WKH FRQWLQXRXV EX]]HU LV VHOHFWHG�
%X]]HU FRQWURO ZLWK WKHVH ELWV LV HQDEOHG RQO\ ZKHQ WKH EX]]HU LV WXUQHG RQ ZLWK
WKH 37 PHPRU\ VZLWFKHV�
5HIHU WR WKH DSSURSULDWH 37 2SHUDWLRQ 0DQXDO DQG WKH 17�VHULHV 6XSSRUW 7RRO
2SHUDWLRQ 0DQXDO IRU PRUH GHWDLOV�

7KH ,QLWLDOL]H 'LVSOD\ +LVWRU\ LQLWLDOL]HV WKH GLVSOD\ KLVWRU\ VWRUHG LQ WKH 37�
7KH GLVSOD\ KLVWRU\ LV LQLWLDOL]HG ZKHQ %LW �� LV VHW IURP � �2))� WR � �21�� %LW ��
UHYHUWV WR � �2))� DIWHU WKH GLVSOD\ KLVWRU\ LV LQLWLDOL]HG�

7KH 17��0 DOORZV EDFNOLJKWLQJ WR EH FRQWUROOHG DV IROORZV XVLQJ FRPELQDWLRQV
RI %LW �� DQG %LW ��

%LW %DFNOLJKW VWDWXV ZKHQ %LW �� VHW � �21�

�� �

J � �

� � :KLWH IODVK �ZKLWH 21 ï 2))�

� � :KLWH RQ

� � 5HG IODVK �UHG 21 ï 2))�

� � 5HG RQ

:KHQ EDFNOLJKWLQJ LV WXUQHG 2)) �%LW �� LV VHW WR � �2))��� WKH EDFNOLJKW FRORU
�UHG RU ZKLWH� DQG EDFNOLJKW PRGH �FRQWLQXRXV RU IODVKLQJ� DUH LQYDOLG�
,Q DGGLWLRQ WR WKH 37 6WDWXV &RQWURO $UHD� WKH 37 VWDWXV FDQ EH FRQWUROOHG E\ VHW�
WLQJ WKH VFUHHQ DWWULEXWHV ZLWK WKH 6XSSRUW 7RRO� DV IROORZV�

$ODUP� $ODUP RXWSXW 21�2))
%X]]HU DWWULEXWH� &RQWLQXRXV� ,QWHUPLWWHQW� 2))
%DFNFRORU� :KLWH EDFNOLJKWLQJ� 5HG EDFNOLJKWLQJ
%DFNOLJKWLQJ� %DFNOLJKWLQJ 21�2))

,Q DGGLWLRQ� WKH GLVSOD\ �RU EDFNOLJKWLQJ� LV WXUQHG RII LI WKH 37 LV XQXVHG IRU D FHU�
WDLQ WLPH LI WKH 37PHPRU\ VZLWFKHV DUH VHW WR HQDEOH WKH EXUQ�LQ SUHYHQWLRQ IHD�
WXUH �(/ GLVSOD\ YHUVLRQ� RU WKH EDFNOLJKW FRQWURO IHDWXUH �/&' GLVSOD\ YHUVLRQ��
5HIHU WR WKH DSSURSULDWH 37 2SHUDWLRQ 0DQXDO DQG WKH 17�VHULHV 6XSSRUW 7RRO
2SHUDWLRQ 0DQXDO IRU PRUH GHWDLOV�

1RWH 7KH 37 6WDWXV &RQWURO ELWV UHPDLQ XQFKDQJHG LI WKH 37 VWDWXV LV FKDQJHG ZLWK
WKH VFUHHQ DWWULEXWHV RU PHPRU\ VZLWFKHV� VR WKDW WKH VWDWXV RI WKH 37 6WDWXV
&RQWURO ELWV GR QRW PDWFK WKH DFWXDO 37 VWDWXV�

([DPSOH� 7KH FRQWLQXRXV EX]]HU PD\ VRXQG LI WKH VWDWXV RI &RQWLQXRXV
%X]]HU ELW �� LV � �2))��

&RQWLQXRXV �%LW ��� DQG
,QWHUPLWWHQW �%LW ��� %X]]HUV

,QLWLDOL]H 'LVSOD\ +LVWRU\
�%LW ���

%DFNOLJKW &RORU �%LW ��� DQG
0RGH �%LW ��

&RQWUROOLQJ WKH 37 6WDWXV 6HFWLRQ ���



��

5HVWULFWLRQV
$OORFDWHG :RUGV 7KH 37 6WDWXV &RQWURO $UHD FDQ EH DOORFDWHG WR WKH DUHDV OLVWHG LQ WKH IROORZLQJ

WDEOH�

6\PERO $UHD $OORFDWLRQ 2."

'0 'DWD 0HPRU\ 2.

,�6 ,QWHUQDO�6SHFLDO 5HOD\ 2.

7,0 7LPHU 1*

&17 &RXQWHU 1*

+5 +ROGLQJ 5HOD\ 2.

$5 $X[LOLDU\ 5HOD\ 2.

/5 /LQN 5HOD\ 2.

7KH UDQJH RI HDFK PHPRU\ DUHD GLIIHUV DFFRUGLQJ WR WKH 3& W\SH� 5HIHU WR
$SSHQGL[ % 3& 0HPRU\ 0DS IRU PRUH GHWDLOV�

3URFHGXUH
�� �� ���� �� 8VH WKH 6XSSRUW 7RRO WR DOORFDWH WKH 37 6WDWXV &RQWURO $UHD WR WKH 3&

PHPRU\�
�� &UHDWH D 3& SURJUDP WR ZULWH WKH FRQWURO VWDWXV WR WKH 37 6WDWXV &RQWURO ELWV

LQ WKH 37 6WDWXV &RQWURO $UHD�

1RWH �� 7KH 37 6WDWXV &RQWURO $UHD LV QRW UHDG LPPHGLDWHO\ DIWHU WKH 37 LV ERRWHG
XS� 7KH 37 6WDWXV &RQWURO $UHD LV UHDG DQG FRQWURO H[HFXWHG ZKHQ WKH FRQ�
WURO VWDWXV LV FKDQJHG�

�� 7KH FRQWURO RI 37 VWDWXV LV H[HFXWHG ZKHQ WKH VWDWXV RI D ELW LV FKDQJHG� 7R
UHYHUW WR WKH FRQWURO VWDWXV EHIRUH WKH FKDQJH� VHW DOO WKH 37 VWDWXV FRQWURO
DUHD EDFN WR WKH VWDWXV LW KDG EHIRUH WKH FKDQJH�

�� 'XULQJ 37 FRQWURO RSHUDWLRQV� VFUHHQ DWWULEXWHV VXFK DV D EX]]HU DQG DODUP
KDYH SULRULW\�

$SSOLFDWLRQ
7KLV H[DPSOH FRQWUROV WKH 37 VWDWXV WR XVH WKH 37 DV D ZDUQLQJ ODPS�

$OORFDWLRQ $OORFDWH WKH PHPRU\ DV IROORZV XVLQJ WKH 6XSSRUW 7RRO�
37 6WDWXV &RQWURO $UHD� ����

6FUHHQV 1RW VSHFLILHG�

3& 3URJUDP &UHDWH D 3& ODGGHU SURJUDP� DV IROORZV�

#029����

�D���

���

#$1':����

���

�&)))

���

#029����

������

���

����� �����

�����

����� �����

37 6WDWXV &RQWURO ZRUG

&RQWLQXRXV EX]]HU� ,QWHUPLWWHQW EX]]HU LV �

37 6WDWXV &RQWURO ZRUG

#029����

�$���

���

#029����

�����

���

�����

6FUHHQ GLVSOD\� &RQWLQXRXV EX]]HU
37 6WDWXV &RQWURO ZRUG

6FUHHQ GLVSOD\� ,QWHUPLWWHQW EX]]HU
37 6WDWXV &RQWURO ZRUG

���

���

���

37 RSHUDWLRQ ZKHQ WKH SURJUDP LV UXQ LV GHVFULEHG EHORZ�

�� �� ���� �� 37 6WDWXV &RQWURO ELWV DUH VHW DV VKRZQ EHORZ ZKHQ ELW ����� WXUQV 2))�
7KLV FRPPDQG EORFN QRW H[HFXWHG ZKHQ ELW ����� LV 2))�
� 6FUHHQ GLVSOD\ �%LW ���� � �21�

&RQWUROOLQJ WKH 37 6WDWXV 6HFWLRQ ���



��

� &RQWLQXRXV EX]]HU �%LW ���� � �21�
7KH 37 FRQWLQXRXV EX]]HU VRXQGV�

�� 37 6WDWXV &RQWURO ELWV DUH VHW DV VKRZQ EHORZ ZKHQ ELW ����� WXUQV 2))�
� 6FUHHQ GLVSOD\ �%LW ���� � �21�
� ,QWHUPLWWHQW EX]]HU �%LW ���� � �21�
7KH 37 LQWHUPLWWHQW EX]]HU VRXQGV�

�� 37 6WDWXV &RQWURO ELWV DUH VHW DV VKRZQ EHORZ ZKHQ ERWK ELWV ����� DQG
����� WXUQ 21�
� &RQWLQXRXV EX]]HU �%LW ���� � �2))�
� ,QWHUPLWWHQW EX]]HU �%LW ���� � �2))�
7KH 37 EX]]HU VWRSV�

��� 7XUQLQJ /DPSV DQG 7RXFK 6ZLWFKHV 2Q DQG 2II
'HVFULSWLRQ

7KH ODPSV DQG WRXFK VZLWFKHV DUH OLW �IODVKHG� DQG H[WLQJXLVKHG E\ VHWWLQJ ELWV
DOORFDWHG LQ WKH 3& PHPRU\ DV WKH ODPS DQG WRXFK VZLWFK FRQWURO ELWV 21 ��� RU
2)) ����

$OORFDWHG ZRUG �/DPS ��

� � �21�

$OORFDWHG ZRUG �/DPS ��

� � �2))�

$OORFDWHG ZRUG �7RXFK VZLWFK�

� � �21�

/DPS � /DPS �

7RXFK
VZLWFK

37 3&

1RW OLW

$OORFDWH WKH FRQWURO ELWV ZLWK WKH 6XSSRUW 7RRO� 7KH FRQWURO ELWV FRQWURO WKH VWDWXV
RI ODPSV DQG WRXFK VZLWFKHV DV IROORZV�

� �2))�� 1RW OLW
� �21�� /LW RU IODVKLQJ

7KH ODPS DQG WRXFK VZLWFK GLVSOD\ DWWULEXWHV DUH VHW ZLWK WKH 6XSSRUW 7RRO WR GH�
WHUPLQH LI WKH ODPS RU WRXFK VZLWFK OLJKWV FRQWLQXRXVO\ RU IODVKHV� 5HIHU WR WKH
17�VHULHV 6XSSRUW 7RRO 2SHUDWLRQ 0DQXDO IRU GHWDLOV�

5HVWULFWLRQV
$OORFDWHG %LWV 7KH ODPS DQG WRXFK�VZLWFK FRQWURO ELWV FDQ EH DOORFDWHG WR WKH DUHDV OLVWHG LQ WKH

IROORZLQJ WDEOH�

6\PERO $UHD $OORFDWLRQ 2."

'0 'DWD 0HPRU\ 2.

,�6 ,QWHUQDO�6SHFLDO 5HOD\ 2.

7,0 7LPHU 1*

&17 &RXQWHU 1*

+5 +ROGLQJ 5HOD\ 2.

$5 $X[LOLDU\ 5HOD\ 2.

/5 /LQN 5HOD\ 2.

7KH UDQJH RI HDFK PHPRU\ DUHD GLIIHUV DFFRUGLQJ WR WKH 3& W\SH� 5HIHU WR
$SSHQGL[ % 3& 0HPRU\ 0DS IRU PRUH GHWDLOV�

7XUQLQJ /DPSV DQG 7RXFK 6ZLWFKHV 2Q DQG 2II 6HFWLRQ ���



��

3URFHGXUH
�� �� ���� �� 8VH WKH 6XSSRUW 7RRO WR DOORFDWH WKH ODPS DQG WRXFK VZLWFK &RQWURO %LWV WR

WKH 3& PHPRU\� 8VH WKH GLVSOD\ DWWULEXWHV WR VHW LI HDFK ODPS DQG WRXFK
VZLWFK IODVKHV RU OLJKWV FRQWLQXRXVO\�

�� &UHDWH D 3& SURJUDP WR VHW WKH &RQWURO %LWV RQ RU RII WR OLJKW �IODVK� RU H[WLQ�
JXLVK HDFK ODPS DQG WRXFK VZLWFK�

5HIHUHQFH
1RWLI\ ELWV FDQ EH DOORFDWHG WR ODPSV DQG WRXFK VZLWFKHV LQ DGGLWLRQ WR WKH FRQWURO
ELWV� 7KH QRWLI\ ELWV LQIRUP WKH 3&ZKHWKHU D WRXFK VZLWFK KDV EHHQ SUHVVHG� 5H�
IHU WR ���� 'HWHUPLQLQJ 7RXFK 6ZLWFK 6WDWXV�
$ WRXFK VZLWFK LV ´OLWµ E\ KLJKOLJKWLQJ WKH GLVSOD\HG WRXFK VZLWFK�

$SSOLFDWLRQ ([DPSOH
7KLV H[DPSOH FRQWUROV WKH ELWV WR PRYH D URERW DUP DQG WXUQLQJ WKH ODPSV RQ DQG
RII�

$OORFDWLRQ $OORFDWH WKH PHPRU\ DV IROORZV XVLQJ WKH 6XSSRUW 7RRO�
/DPS ��� ����� �RXWSXW ELW WR UDLVH URERW DUP�
/DPS ��� ����� �RXWSXW ELW WR ORZHU URERW DUP�
/DPS ��� ����� �RXWSXW ELW WR URWDWH URERW DUP FRXQWHUFORFNZLVH�
/DPS ��� ����� �RXWSXW ELW WR URWDWH URERW DUP FORFNZLVH�
/DPS ��� ����� �RXWSXW ELW WR FODPS URWDWH URERW DUP�
/DPS ��� ����� �RXWSXW ELW WR XQFODPS URWDWH URERW DUP�

6FUHHQV &UHDWH D VFUHHQ DV VKRZQ EHORZ WR GLVSOD\ /DPSV �� WR ��ZLWK WKH 6XSSRUW 7RRO
DQG WUDQVIHU LW WR WKH 37� 6HW WKH GLVSOD\ DWWULEXWH WR ´/LJKWµ�

3URFHVV �

&RQYH\RU /RDGLQJ 5RERW $UP

83

&�
&/2&.

&/2&.

'2:1

&/$03

81&/$03

/LQH �
5DLVH� /DPS��
/RZHU� /DPS��
&RXQWHUFORFNZLVH�/DPS��
&ORFNZLVH� /DPS��
&ODPS� /DPS��
8QFODPS� /DPS��

3& 3URJUDP 1R3& ODGGHU SURJUDP LV UHTXLUHG WR FRQWURO WKH37�2QO\ D SURJUDP WR FRQWURO WKH
URERW DUP PRYHPHQW LV UHTXLUHG�
:KHQ WKH ODGGHU SURJUDP LV H[HFXWHG WR FRQWURO WKH URERW DUP� WKH 37 ODPSV WXUQ
RQ DQG RII LQ V\QFKURQL]DWLRQ ZLWK WKH DUP PRYHPHQW�
)RU H[DPSOH� /DPS�� OLJKWV ZKHQ WKH URERW DUP DVFHQGV DQG JRHV RXW ZKHQ LW
VWRSV DVFHQGLQJ�

��� 'HWHUPLQLQJ WKH 6FUHHQ 'LVSOD\HG RQ WKH 37
'HVFULSWLRQ

7KH VFUHHQ GLVSOD\HG RQ WKH37 FDQ EH GHWHUPLQHG E\ UHDGLQJ WKH&XUUHQWO\'LV�
SOD\HG 6FUHHQ IURP WKH WKH 37 6WDWXV 1RWLI\ $UHD DOORFDWHG LQ WKH 3& PHPRU\�
:KHQ WKH VFUHHQ LV VZLWFKHG� WKH 37 6WDWXV 1RWLI\ $UHD LV QRWLILHG DV IROORZV�
6ZLWFK QRWLILFDWLRQ� 37 6WDWXV 'LVSOD\ 6ZLWFK )ODJ

'HWHUPLQLQJ WKH 6FUHHQ 'LVSOD\HG RQ WKH 37 6HFWLRQ ���



��

1HZ 6FUHHQ QXPEHU� &XUUHQWO\ 'LVSOD\HG 6FUHHQ

6FUHHQ QXPEHU

6FUHHQ 6ZLWFK )ODJ

37 6WDWXV 1RWLI\ $UHD

&XUUHQWO\ 'LVSOD\HG 6FUHHQ

&RQWHQW XSJUDGH PHPRU\ WDEOH

37 VWDWXV

&XUUHQWO\

'LVSOD\HG

6FUHHQ

37 3&

$OORFDWHG VWDUW DGGUHVV� :RUG Q �VHW ZLWK WKH 6XSSRUW 7RRO�

�� �� �� �� �� �� � � � � � � � � � � %LW

Q
&XUUHQWO\
'LVSOD\HG 6FUHHQ

:RUG

�Q � � 37 VWDWXV�

6FUHHQ� ���GLJLW %&'�

37 VWDWXV

6FUHHQ�� ���� WR ���� �17��0�
���� WR ���� �17���0�

6FUHHQ 6ZLWFK )ODJ

ï

��

�

��

ï

��

Q � �

��

ï

��

�

��

�

�

�

� %LW

6FUHHQ 6ZLWFK )ODJ

:RUG

5HVWULFWLRQV
$OORFDWHG :RUGV 7KH 37 6WDWXV 1RWLI\ $UHD FDQ EH DOORFDWHG WR WKH DUHDV OLVWHG LQ WKH IROORZLQJ

WDEOH�

6\PERO $UHD $OORFDWLRQ 2."

'0 'DWD 0HPRU\ 2.

,�6 ,QWHUQDO�6SHFLDO 5HOD\ 2.

7,0 7LPHU 1*

&17 &RXQWHU 1*

+5 +ROGLQJ 5HOD\ 2.

$5 $X[LOLDU\ 5HOD\ 2.

/5 /LQN 5HOD\ 2.

7KH UDQJH RI HDFK PHPRU\ DUHD GLIIHUV DFFRUGLQJ WR WKH 3& W\SH� 5HIHU WR
$SSHQGL[ % 3& 0HPRU\ 0DS IRU PRUH GHWDLOV�

3URFHGXUH
�� �� ���� �� 8VH WKH 6XSSRUW 7RRO WR DOORFDWH WKH 37 6WDWXV 1RWLI\ $UHD WR WKH 3&

PHPRU\�
�� &UHDWH D 3& SURJUDP WR UHDG WKH &XUUHQWO\ 'LVSOD\HG 6FUHHQ IURP 37

6WDWXV 1RWLI\ $UHD�
7KH VFUHHQ� LV KDQGOHG DV D ��GLJLW %&' �ELQDU\ FRGHG GHFLPDO� YDOXH�

5HIHUHQFH
7KH &XUUHQWO\ 'LVSOD\HG 6FUHHQ LV XSJUDGHG ZKHQ WKH VFUHHQ LV VZLWFKHG ZLWK
WKH VWDQG�DORQH IXQFWLRQ� 5HIHU WR WKH 6WDQG�DORQH IXQFWLRQV �VFUHHQ VZLWFK
IXQFWLRQ� LQ WKH 37 8VHU·V 0DQXDOV IRU GHWDLOV�
7KH 37 6WDWXV 'LVSOD\ 6ZLWFK ELW WXUQV 21 ��� LQ WKH 37 6WDWXV &RQWURO $UHD
ZKHQ WKH VFUHHQ GLVSOD\ VZLWFKHV� ,W UHYHUWV WR2)) ��� ZKHQ WKH 3& LV QRWLILHG RI

'HWHUPLQLQJ WKH 6FUHHQ 'LVSOD\HG RQ WKH 37 6HFWLRQ ���



��

WKH VFUHHQ VZLWFK� 7KH FXUUHQW VFUHHQ� FDQEH UHDGE\ UHDGLQJ WKH&XUUHQWO\'LV�
SOD\HG 6FUHHQ ZKHQ WKH 37 6WDWXV 'LVSOD\ 6ZLWFK ELW WXUQV 21 ����
7KH QXPEHU RI WKH SDUHQW VFUHHQ LV QRWLILHG LI FRQWLQXRXV VFUHHQV RU VXSHULP�
SRVHG VFUHHQV DUH GLVSOD\HG�

$SSOLFDWLRQ ([DPSOH
7KLV H[DPSOH UHDGV WKH VFUHHQ� HDFK WLPH WKH 37 VFUHHQ GLVSOD\ VZLWFKHV�

$OORFDWLRQ $OORFDWH WKH PHPRU\ DV IROORZV XVLQJ WKH 6XSSRUW 7RRO�
37 6WDWXV &RQWURO $UHD� ����
37 6WDWXV 1RWLI\ $UHD� ����

6FUHHQV &UHDWH VHYHUDO VFUHHQV ZKLFK FDQ EH VZLWFKHG ZLWK WKH 6XSSRUW 7RRO DQG WUDQV�
IHU WKHP WR WKH 37�

3& 3URJUDP &UHDWH D 3& ODGGHU SURJUDP� DV IROORZV�

#029����

'0����

'0����

#029����

���

'0����

�����

:RUG VWRULQJ WKH SUHYLRXVO\ GLVSOD\HG VFUHHQ QXPEHU�

:RUG WR QRWLI\ WKH FXUUHQWO\ GLVSOD\ VFUHHQ QXPEHU�
:RUG VWRULQJ WKH FXUUHQWO\ GLVSOD\HG VFUHHQ QXPEHU�

6FUHHQ 6ZLWFK )ODJ

���

���

37 RSHUDWLRQ ZKHQ WKH SURJUDP LV UXQ LV GHVFULEHG EHORZ�

�� �� ���� �� :KHQ WKH37 VFUHHQ GLVSOD\ VZLWFKHV DQG WKH VFUHHQ VZLWFK IODJ �%LW� ������
WXUQV 21� WKH FRQWHQWV RI '0 ���� DUH WUDQVIHUUHG WR '0����� 7KH QXPEHU
RI WKH SUHYLRXVO\ GLVSOD\HG VFUHHQ LV VWRUHG LQ ZRUG �����

�� 7KH QHZ VFUHHQ QXPEHU QRWLILHG E\ WKH 37 LV UHDG DQG WUDQVIHUUHG WR '0
����� 7KH QXPEHU RI WKH FXUUHQWO\ GLVSOD\HG VFUHHQ LV VWRUHG LQ '0 �����

���� 'HWHUPLQLQJ D 1XPEHU ,QSXW WR WKH 37
'HVFULSWLRQ

7KH 37 FDQ EH XVHG DV D QXPHULF NH\SDG WR ZULWH QXPEHUV WR D QXPHUDO WDEOH�
:KHQ D QXPEHU LV ZULWWHQ WR D QXPHUDO WDEOH ZLWK WKLV VR�FDOOHG ´QXPEHU VHWWLQJ
IXQFWLRQµ DQ DUHD DOORFDWHG LQ 3& PHPRU\ LV QRWLILHG DV IROORZV�
8SJUDGH QRWLI\� 37 6WDWXV 1XPEHU 6HWWLQJ )ODJ
8SJUDGHG WDEOH HQWU\ QXPEHU� 8SJUDGHG PHPRU\ WDEOH
8SJUDGH GHWDLOV� QXPHUDO WDEOH DOORFDWHG ZRUG

��������� � �

� � �

� � �

� �

1XPHUDO WDEOH �

7DEOH �

1XPEHU
6HWWLQJ
)ODJ

� � � �

6WDUW

6WDUW � �

$OORFDWHG ZRUG �QXPHUDO WDEOH HQWU\ ���

��������

37

� � � �

37 6WDWXV 1RWLI\ $UHD

&RQWHQW XSJUDGH PHPRU\ WDEOH

&XUUHQWO\ 'LVSOD\HG 6FUHHQ

37 VWDWXV

3&

��������

$OORFDWHG VWDUW DGGUHVV� :RUG Q �VHW ZLWK WKH 6XSSRUW 7RRO�

�� �� �� �� �� �� � � � � � � � � � � %LW

Q � �
&RQWHQW XSJUDGH
PHPRU\ WDEOH

:RUG

�Q � � 37 VWDWXV�

1XPHUDO WDEOH� ���GLJLW %&'�

37 VWDWXV

�

'HWHUPLQLQJ D 1XPEHU ,QSXW WR WKH 37 6HFWLRQ ����



��

6FUHHQ�� ��� WR ��� �17��0�
��� WR ��� �17���0�

1XPEHU 6HWWLQJ )ODJ

ï

��

�

��

ï

��

Q � �

��

ï

��

�

��

�

�

�

� %LW

1XPEHU 6HWWLQJ )ODJ

:RUG

5HVWULFWLRQV
$OORFDWHG :RUGV 7KH 37 6WDWXV 1RWLI\ $UHD FDQ EH DOORFDWHG WR WKH DUHDV OLVWHG LQ WKH IROORZLQJ

WDEOH�

6\PERO $UHD $OORFDWLRQ

'0 'DWD 0HPRU\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

,�6 ,QWHUQDO�6SHFLDO 5HOD\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

7,0 7LPHU � ZRUG RQO\

&17 &RXQWHU � ZRUG RQO\

+5 +ROGLQJ 5HOD\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

$5 $X[LOLDU\ 5HOD\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

/5 /LQN 5HOD\ 2. �� RU � ZRUGV IRU QXPHUDO WDEOHV�

7KH UDQJH RI HDFK PHPRU\ DUHD GLIIHUV DFFRUGLQJ WR WKH 3& W\SH� 5HIHU WR
$SSHQGL[ % 3& 0HPRU\ 0DS IRU PRUH GHWDLOV�

1XPEHUV DUH VWRUHG LQ WKH DOORFDWHG ZRUGV DV VKRZQ EHORZ�
6WRUHG DV D VLQJOH ZRUG

'LJLW � 'LJLW � 'LJLW � 'LJLW �

�� WR �� �� WR � � WR � � WR � %LW

([DPSOH� ����

� � � �

�� WR �� �� WR � � WR � � WR � %LW

6WRUHG DV D GRXEOH ZRUGV

'LJLW � 'LJLW � 'LJLW � 'LJLW �6WDUW

:RUG

'LJLW � 'LJLW � 'LJLW � 'LJLW �6WDUW � �

�� WR �� �� WR � � WR � � WR � %LW

([DPSOH� ��������

� � � �6WDUW

:RUG

6WDUW � � � � � �

�� WR �� �� WR � � WR � � WR � %LW

1RWH 7KH RUGHU LQ ZKLFK WKH QXPEHUV DUH VWRUHG LQ WKH DOORFDWHG ZRUGV GHSHQGV RQ
WKH RULJLQDO VSHFLILFDWLRQ RI WKH &���+ +RVW ,QWHUIDFH 8QLW 17��0�605���( RU
17���0�605���(9P� 5HIHU WR ��� 0RGLI\LQJ 3URJUDPV IRU &RQYHUVLRQ�

1XPEHUV FDQ EH KDQGOHG LQ WKH IROORZLQJ WKUHH GLIIHUHQW ZD\V�
� +H[DGHFLPDO� &DQQRW EH LQSXW ZLWK WKH QXPEHU VHWWLQJ IXQFWLRQ�
� 'HFLPDO� QR VLJQ� 6WRUHG DV HQWHUHG�

&RQWHQWV DQG 'LVSOD\ RI
$OORFDWHG :RUGV

'HWHUPLQLQJ D 1XPEHU ,QSXW WR WKH 37 6HFWLRQ ����



��

� 'HFLPDO� ZLWK VLJQ� )RU D QHJDWLYH QXPEHU� DQ ´)µ LV VWRUHG DV WKH PRVW�VLJQLIL�
FDQW GLJLW� DOO RWKHU GLJLWV VWRUHG DV HQWHUHG� $ SRVLWLYH QXPEHU LV VWRUHG DV HQ�
WHUHG�

([DPSOHV�

�6WDUW

6WDUW � �

� � �

� � � �
������

�6WDUW

6WDUW � �

� � �

) � � �
ï������

:RUG

1RWH �� ,I D QHJDWLYH YDOXHV LV ZULWWHQZKHQ WKH YDOXH LV KDQGOHG DV D GHFLPDO GLVSOD\
ZLWK VLJQ� DQ ´)µ DV WKH PRVW�VLJQLILFDQW GLJLW UHSUHVHQWV WKH PLQXV VLJQ�
&RQVHTXHQWO\� WKH QXPEHU RI GLJLWV LQ D QHJDWLYH QXPEHU LV RQH OHVV WKDQ IRU
D SRVLWLYH QXPEHU�

�� $OO QXPEHUV DUH VWRUHG DV LQWHJHUV� ,I D GHFLPDO SRLQW LV LQSXW� WKH SRVLWLRQ RI
WKH GHFLPDO SRLQW LV GHWHUPLQHG E\ WKH GLVSOD\ PHWKRG VHWWLQJ� 7KH LQSXW
QXPEHU FDQQRW WKHUHIRUH EH GHWHUPLQHG IURP WKH FRQWHQWV RI WKH PHPRU\
ZRUG�

3URFHGXUH

�� �� ���� �� 8VH WKH 6XSSRUW 7RRO WR DOORFDWH WKH 37 6WDWXV 1RWLI\ $UHD WR WKH 3&
PHPRU\�

�� 8VH WKH 6XSSRUW 7RRO WR FUHDWH D QXPEHU VHWWLQJ VFUHHQ DQG DOORFDWH D QX�
PHUDO WDEOH WR WKH 3& PHPRU\ DUHD�

�� &UHDWH D 3& SURJUDP WR UHDG WKH 37 FRQWHQW XSJUDGH PHPRU\ WDEOH ZKHQ
WKH 37 6WDWXV 1XPEHU 6HWWLQJ )ODJ LQ WKH 37 6WDWXV 1RWLI\ $UHD WXUQV 21
���� 7KH FRQWHQWV RI WKH 37 FRQWHQW XSJUDGH PHPRU\ WDEOH DUH KDQGOHG DV
��GLJLW %&' �ELQDU\ FRGHG GHFLPDO� YDOXHV�

�� 5HDG WKH ZRUGV DOORFDWHG WR WKH QXPHUDO WDEOH DOORFDWHG DW VWHS ����

,PSRUWDQW 3RLQWV
7KH 1XPEHU 6HWWLQJ )ODJ WXUQV 2)) ��� ZKHQ WKH 3& KDV EHHQ QRWLILHG� 7KHUH�
IRUH� DOZD\V UHDG WKH 37 FRQWHQW XSJUDGHPHPRU\ WDEOH ZKHQ WKLV IODJ WXUQV 21
����

1XPEHUV LQSXW WR WKH37DUH VWRUHG LQ WKHZRUGV DOORFDWHG WR WKH QXPHUDO WDEOH DV
%&' �ELQDU\ FRGHG GHFLPDO� YDOXHV� 7KH PRVW�VLJQLILFDQW GLJLW LV WUHDWHG GLIIHU�
HQWO\ IRU SRVLWLYH DQG QHJDWLYH YDOXHV� &RQVLGHU WKHVH UHVWULFWLRQV ZKHQ FUHDWLQJ
WKH 3& SURJUDP WR UHDG WKH FRQWHQWV RI WKH DOORFDWHG ZRUGV�

$SSOLFDWLRQ ([DPSOH
7KLV H[DPSOH UHDGV WKH FRQWHQWV RI WKH QXPHUDO WDEOH LQSXW IURP WKH 37

$OORFDWLRQ $OORFDWH WKH PHPRU\ DV IROORZV XVLQJ WKH 6XSSRUW 7RRO�

37 6WDWXV &RQWURO $UHD� ����

1XPHUDO WDEOH HQWU\ QXPEHU �� '0 ���� �ZRUGV� ��

1XPHUDO WDEOH HQWU\ QXPEHU �� '0 ���� �ZRUGV� ��

'HWHUPLQLQJ D 1XPEHU ,QSXW WR WKH 37 6HFWLRQ ����



��

6FUHHQV &UHDWH D QXPEHU VHWWLQJ VFUHHQ ZLWK WKH 6XSSRUW 7RRO WR LQSXW YDOXHV LQWR
PHPRU\ WDEOHV QXPEHUV � DQG � DQG WUDQVIHU LW WR WKH 37� 1XPEHUV VKRXOG EH
LQSXW DV � GLJLWV�

� � � � � � � � � � &/5 ��ï

1XPHUDO WDEOH HQWU\ QXPEHU � ���GLJLW LQSXW�

���

��

1XPHUDO WDEOH HQWU\ QXPEHU � ���GLJLW LQSXW�

'HIHFW OLPLW

4W\� XQLWV

XQLWV

/LQH �

3& 3URJUDP &UHDWH D 3& ODGGHU SURJUDP� DV IROORZV�

#029����

���

'0����

�����

&RQWHQW XSJUDGH PHPRU\ WDEOH QRWLILFDWLRQ ZRUG
:RUG WR VWRUH WKH QXPHUDO WDEOH HQWU\ QXPEHU�

1XPEHU 6HWWLQJ )ODJ

37 RSHUDWLRQ ZKHQ WKH QXPEHU VHWWLQJ VFUHHQ LV GLVSOD\HG DQG WKH SURJUDP LV
UXQ DV GHVFULEHG EHORZ�

:KHQ WKH1XPEHU6HWWLQJ )ODJ �%LW� ������ WXUQV21 ��� WKH FRQWHQWV RI ZRUG ���
DUH WUDQVIHUUHG WR '0 ����� 7KH QXPEHU RI WKH QXPHUDO WDEOH ZLWK XSJUDGHG
FRQWHQWV LV VWRUHG LQ '0 �����

7KH YDOXH LQSXW WR WKH QXPHUDO WDEOH LV VWRUHG LQ WKH ZRUG DOORFDWHG WR WKH QXPHU�
DO WDEOH� 1XPHUDO WDEOH HQWU\ QXPEHU � LV DOORFDWHG WR '0 ���� DQG QXPHUDO
WDEOH HQWU\ QXPEHU � LV DOORFDWHG WR '0 �����

���� 'HWHUPLQLQJ 37 2SHUDWLQJ 6WDWXV

'HVFULSWLRQ
7KH 37 RSHUDWLQJ VWDWXV DQG WKH EDWWHU\ OHYHO FDQ EH GHWHUPLQHG E\ UHDGLQJ WKH
37 6WDWXV ZRUG LQ WKH 37 6WDWXV 1RWLI\ $UHD DOORFDWHG WR WKH 3& PHPRU\�

37 6WDWXV 1RWLI\ $UHD

&RQWHQW XSJUDGH PHPRU\ WDEOH

&XUUHQWO\ 'LVSOD\HG 6FUHHQ

37 VWDWXV

37 3&

/RZ
EDWWHU\

1RWLI\ GDWD

37 VWRSSHG

$OORFDWHG VWDUW DGGUHVV� :RUG Q �VHW ZLWK WKH 6XSSRUW 7RRO�

�� �� �� �� �� �� � � � � � � � � � � %LW:RUG

�Q � � 37 VWDWXV�37 VWDWXV

'HWHUPLQLQJ 37 2SHUDWLQJ 6WDWXV 6HFWLRQ ����



��

37 6WDWXV 1RWLI\ %LWV�

��

�

�� ��

Q � �

�� ��

�

��

�

�

�

� %LW:RUG

%LW 1RWLILHG LWHP � �21� � �2))�

�� 37 RSHUDWLQJ VWDWXV 5XQ 6WRS

�� %DWWHU\ /RZ 1RUPDO

%LW ��� 6FUHHQ 6ZLWFK )ODJ
%LW ��� 1XPEHU 6HWWLQJ )ODJ

37 2SHUDWLQJ 6WDWXV �%LW ��� 7KLV ELW LV 21 ��� ZKHQ WKH 37 LV LQ 5XQPRGH� ,W LV 2))ZKHQ WKH37 LV QRW LQ5XQ
PRGH DQG ZKLOH WKH 6\VWHP 0HQX LV GLVSOD\HG� 5HDGLQJ DQG ZULWLQJ WKH DOOR�
FDWHG ELWV DQG ZRUGV LV GLVDEOHG ZKHQ WKLV ELW LV 2)) ����

%DWWHU\ �%LW ��� 7KLV ELW WXUQV 21 ��� ZKHQ WKH 37 LQWHUQDO PHPRU\ EDFN�XS EDWWHU\ LV ORZ�

6FUHHQ 6ZLWFK )ODJ �%LW ��� 7KLV ELW WXUQV 21 ��� ZKHQ WKH 37 VFUHHQ GLVSOD\ VZLWFKHV GXH WR DQ LQVWUXFWLRQ
IURP WKH 3& RU GXH WR WKH VWDQG�DORQH IXQFWLRQV� ,W UHYHUWV WR 2)) ��� ZKHQ WKH
3& LV QRWLILHG RI WKH VFUHHQ VZLWFK� 5HIHU WR ��� 'HWHUPLQLQJ WKH 6FUHHQ 'LV�
SOD\HG RQ WKH 37 IRU PRUH GHWDLOV�

1XPEHU 6HWWLQJ )ODJ 7KLV ELW WXUQV 21 ��� ZKHQ D YDOXH LV ZULWWHQ WR D QXPHUDO WDEOH E\ WKH 37 QXPEHU
VHWWLQJ IXQFWLRQ� ,W UHYHUWV WR2)) ��� ZKHQ WKH 3& LV QRWLILHG RI WKH QXPEHU LQSXW�
5HIHU WR ���� 'HWHUPLQLQJ D 1XPEHU ,QSXW WR WKH 37 IRU PRUH GHWDLOV�

5HVWULFWLRQV
$OORFDWHG :RUGV 7KH 37 6WDWXV 1RWLI\ $UHD FDQ EH DOORFDWHG WR WKH DUHDV OLVWHG LQ WKH IROORZLQJ

WDEOH�

6\PERO $UHD $OORFDWLRQ 2."

'0 'DWD 0HPRU\ 2.

,�6 ,QWHUQDO�6SHFLDO 5HOD\ 2.

7,0 7LPHU 1*

&17 &RXQWHU 1*

+5 +ROGLQJ 5HOD\ 2.

$5 $X[LOLDU\ 5HOD\ 2.

/5 /LQN 5HOD\ 2.

7KH UDQJH RI HDFK PHPRU\ DUHD GLIIHUV DFFRUGLQJ WR WKH 3& W\SH� 5HIHU WR
$SSHQGL[ % 3& 0HPRU\ 0DS IRU PRUH GHWDLOV�

3URFHGXUH
�� �� ���� �� 8VH WKH 6XSSRUW 7RRO WR DOORFDWH WKH 37 6WDWXV 1RWLI\ $UHD WR WKH 3&

PHPRU\�

�� :ULWH D 3& SURJUDP WR UHDG WKH 37 6WDWXV ZRUG IURP WKH 37 6WDWXV 1RWLI\
$UHD DQG FKHFN WKH VWDWXV RI WKH ELWV GHVFULEHG DERYH�

,PSRUWDQW 3RLQWV
$OO VFUHHQ GDWD DQG RWKHU GDWD LQ WKH 37 LV ORVW ZKHQ WKH 37 EDWWHU\ EHFRPHV IODW�
5HSODFH WKH EDWWHU\ ZLWK D QHZ RQH DV VRRQ DV SRVVLEOH DIWHU D ORZ EDWWHU\ YROW�
DJH LV GHWHFWHG�
5HIHU WR WKH DSSURSULDWH 37 2SHUDWLRQ 0DQXDO IRU GHWDLOV RI WKH EDWWHU\ UHSODFH�
PHQW SURFHGXUH�

'HWHUPLQLQJ 37 2SHUDWLQJ 6WDWXV 6HFWLRQ ����



��

$SSOLFDWLRQ ([DPSOH
7KLV H[DPSOH UHDGV WKH 37 RSHUDWLRQ VWDWXV WKHQ VRXQGV WKH EX]]HU DQG RXWSXWV
DQ DODUP LI WKH EDWWHU\ YROWDJH LV ORZ�

$OORFDWLRQ $OORFDWH WKH PHPRU\ DV IROORZV XVLQJ WKH 6XSSRUW 7RRO�

37 6WDWXV &RQWURO $UHD� ����

37 6WDWXV 1RWLI\ $UHD� ����

6FUHHQV 1RW VSHFLILHG�

3& 3URJUDP &UHDWH D 3& ODGGHU SURJUDP� DV IROORZV�

#25:����

���

�����

���

�����

37 VWDWXV FRQWURO ZRUG

6HWV WKH DODUP RXWSXW DQG FRQWLQXRXV EX]]HU WR �

37 VWDWXV FRQWURO ZRUG/RZ EDWWHU\
DODUP ELW

���

37 RSHUDWLRQ ZKHQ WKH SURJUDP LV UXQ LV GHVFULEHG EHORZ�

,I WKH ORZ�EDWWHU QRWLI\ ELW ������� LV 21 WKH IROORZLQJ ELWV LQ WKH376WDWXV&RQWURO
$UHD DUH FRQWUROOHG�

� $ODUP RXWSXW �ELW ���� � �21�

� &RQWLQXRXV EX]]HU �ELW ���� 21

7KH 37 FRQWLQXRXV EX]]HU VRXQGV DQG WKH DODUP RXWSXW WXUQV 21�

5HIHU WR ��� &RQWUROOLQJ WKH 37 6WDWXV�

���� 'HWHUPLQLQJ 7RXFK 6ZLWFK 6WDWXV

'HVFULSWLRQ
$ WRXFK VZLWFK VWDWXV �SUHVVHG RU QRW� FDQ EH GHWHUPLQHG E\ FKHFNLQJ WKH 21�
2)) VWDWXV RI WKH QRWLI\ ELW DOORFDWHG LQ WKH 3& WR WKH WRXFK VZLWFK�

37 3&

7RXFK VZLWFK �

$OORFDWHG QRWLI\ ELW
�WRXFK VZLWFK ��

$OORFDWH WKH QRWLI\ ELWV ZLWK WKH 6XSSRUW 7RRO�

7KH VWDWXV RI WKH ELW UHIOHFWV WKH WRXFK VZLWFK VWDWXV� DV IROORZV�

� �2))�� QRW SUHVVHG

� �21�� SUHVVHG

'HWHUPLQLQJ 7RXFK 6ZLWFK 6WDWXV 6HFWLRQ ����



��

5HVWULFWLRQV
$OORFDWHG %LWV 7KH 37 6WDWXV 1RWLI\ $UHD FDQ EH DOORFDWHG WR WKH DUHDV OLVWHG LQ WKH IROORZLQJ

WDEOH�

6\PERO $UHD $OORFDWLRQ 2."

'0 'DWD 0HPRU\ 2.

,�6 ,QWHUQDO�6SHFLDO 5HOD\ 2.

7,0 7LPHU 1*

&17 &RXQWHU 1*

+5 +ROGLQJ 5HOD\ 2.

$5 $X[LOLDU\ 5HOD\ 2.

/5 /LQN 5HOD\ 2.

7KH UDQJH RI HDFK PHPRU\ DUHD GLIIHUV DFFRUGLQJ WR WKH 3& W\SH� 5HIHU WR
$SSHQGL[ % 3& 0HPRU\ 0DS IRU PRUH GHWDLOV�

3URFHGXUH
�� �� ���� �� 8VH WKH 6XSSRUW 7RRO WR DOORFDWH WKH WRXFK VZLWFK QRWLI\ ELWV WR WKH 3&

PHPRU\�
�� :ULWH D 3& SURJUDP WR UHDG DQG FKHFN WKH DOORFDWHG QRWLI\ ELWV�

,PSRUWDQW 3RLQW
%H VXUH WR DOORFDWH HDFK WRXFK VZLWFK RQ D VLQJOH VFUHHQ WR GLIIHUHQW ELWV�

5HIHUHQFH
7RXFK VZLWFK QRWLILFDWLRQ LV SHUIRUPHG RQ HDFK ELW� ,Q D ZRUG DOORFDWHG ZLWK D
WRXFK VZLWFK QRWLILFDWLRQ ELW� WKH WRXFK VZLWFK QRWLILFDWLRQ ELW GRHV QRW KDYH DQ\
LQIOXHQFH RQ DQ\ RWKHU ELW�
7KH VFUHHQ DWWULEXWHV DUH LJQRUHG ZKHQ 'LUHFW &RQQHFWLRQ LV XVHG� 7KH DWWULE�
XWHV DUH SHUPDQHQWO\ VHW DV D 7RXFK 6ZLWFK�
,Q DGGLWLRQ WR WKH QRWLILFDWLRQ IXQFWLRQ� WKH IROORZLQJ WZR RWKHU IXQFWLRQV FDQ EH
DOORFDWHG WR WRXFK VZLWFKHVZLWK WKH6XSSRUW 7RRO�:KHQ RQH RI WKHVH IXQFWLRQV LV
VSHFLILHG� WKH DOORFDWHG ELWV DUH QRW QRWLILHG RI WKH WRXFK VZLWFK VWDWXV�

D� 6FUHHQ VZLWFK IXQFWLRQ �VWDQG�DORQH RU VFUHHQ VZLWFK IXQFWLRQ
E� 8VH DV D NH\SDG IRU QXPEHU LQSXW �QXPEHU VHWWLQJ IXQFWLRQ�

5HIHU WR WKH DSSURSULDWH372SHUDWLRQ0DQXDOV IRU GHWDLOV DERXW WKHVH IXQFWLRQV�

$SSOLFDWLRQ
7KLV H[DPSOH XVHV WKH WRXFK VZLWFKHV DV QRUPDO VZLWFKHV IRU XVH DV D 37 RSHU�
DWLQJ SDQHO�

$OORFDWLRQ $OORFDWH WKH WRXFK VZLWFKHV DV IROORZV XVLQJ WKH 6XSSRUW 7RRO�
7RXFK VZLWFK QXPEHU ��� FRQWURO ELW ����� �5XQ ODPS�� QRWLI\ ELW� �����
7RXFK VZLWFK QXPEHU ��� FRQWURO ELW ����� �6WRS ODPS�� QRWLI\ ELW� �����

6HW WKH WRXFK VZLWFK IXQFWLRQ WR 1RWLI\ %LW�

6FUHHQV &UHDWH D VFUHHQ ZKLFK GLVSOD\V WRXFK VZLWFKHV QXPEHUV �� DQG �� DV VKRZQ
EHORZ DQG WUDQVIHU LW WR WKH 37� 6HW WKH GLVSOD\ DWWULEXWH WR ´/LJKWµ�

7RXFK VZLWFK ���

7RXFK VZLWFK ���

581

6723

/LQH �

'HWHUPLQLQJ 7RXFK 6ZLWFK 6WDWXV 6HFWLRQ ����
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3& 3URJUDP &UHDWH WKH IROORZLQJ ODGGHU SURJUDP�

�����

����������

�VW VFDQ 21 7RXFK VZLWFK ��� QRWLI\ ELW

�����

�����

�����

�����

�����

�����

7RXFK VZLWFK ���
QRWLI\ ELW

6WRS IODJ
�WRXFK VZLWFK ��� FRQWURO ELW�

5XQ IODJ
�WRXFK VZLWFK ��� FRQWURO ELW�

7RXFK VZLWFK ��� QRWLI\ ELW

7RXFK VZLWFK ��� QRWLI\ ELW

37 RSHUDWLRQ ZKHQ WKH FUHDWHG VFUHHQ LV GLVSOD\HG DQG WKH SURJUDP LV UXQ LV GH�
VFULEHG EHORZ�

([HFXWH SURJUDP

6WRS IODJ � � �21�
6WRS WRXFK VZLWFK � /LJKW

5XQ IODJ � � �21�
5XQ WRXFK VZLWFK � /LJKW
6WRS IODJ � � �2))�
6WRS WRXFK VZLWFK � 2II

5XQ IODJ � � �2))�
5XQ WRXFK VZLWFK � 2II
6WRS IODJ � � �21�
6WRS WRXFK VZLWFK � /LJKW

3UHVV 5XQ WRXFK VZLWFK 3UHVV 6WRS WRXFK VZLWFK

5HIHU WR ��� 7XUQLQJ /DPSV DQG 7RXFK 6ZLWFKHV 2Q DQG 2II IRU WKH PHWKRG RI
OLJKWLQJ DQG WXUQLQJ RII WRXFK VZLWFKHV�

'HWHUPLQLQJ 7RXFK 6ZLWFK 6WDWXV 6HFWLRQ ����



��

6(&7,21 �
'DWD &RQYHUVLRQ

7KLV VHFWLRQ GHVFULEHV KRZ WR FRQYHUW H[LVWLQJ VFUHHQ GDWD IRU XVH ZLWK 'LUHFW &RQQHFWLRQ DQG KRZ WR FRQYHUW D 3& SURJUDP
ZULWWHQ IRU 'LUHFW &RQQHFWLRQ 2)) IRU XVH ZLWK 'LUHFW &RQQHFWLRQ 20521�

��� 6XPPDU\ RI 'DWD &RQYHUVLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'LUHFW &RQQHFWLRQ )RUPDWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 'DWD &RQYHUVLRQ 3URFHGXUH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 'DWD &RQYHUVLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KDQJLQJ WKH $OORFDWHG %LWV DQG :RUGV IRU 'DWD &RQYHUVLRQ ��� � � � � � � � � � � � � � � � � � � � � �
��� 0RGLI\LQJ 3URJUDPV IRU &RQYHUVLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� &RPSDULQJ &RQYHQWLRQDO DQG 'LUHFW &RQQHFWLRQ )RUPDWV ��� � � � � � � � � � � � � � � � �
����� 3URJUDP 0RGLILFDWLRQV DQG 6HWWLQJ $UHDV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

��� 6XPPDU\ RI 'DWD &RQYHUVLRQ
7KH QHZ&���++RVW ,QWHUIDFH8QLWV FDQ KDQGOH 'LUHFW &RQQHFWLRQ DQG FRQYHQ�
WLRQDO &���+ +RVW ,QWHUIDFH 8QLW VSHFLILFDWLRQ VFUHHQ GDWD� 7KLV VHFWLRQ GH�
VFULEHV WKH W\SHV RI'LUHFW &RQQHFWLRQ IRUPDW DQG WKH SURFHGXUH WR FRQYHUW H[LVW�
LQJ VFUHHQ GDWD IRU XVH ZLWK 'LUHFW &RQQHFWLRQ�

����� 'LUHFW &RQQHFWLRQ )RUPDWV
'LUHFW &RQQHFWLRQ IRUPDW LV VHW IURP WKH 7RRO 6HWWLQJ VFUHHQ RQ WKH 6XSSRUW 7RRO�
,W FDQ EH VHW LQ WZR ZD\V� DV IROORZV�
2))
'LUHFW &RQQHFWLRQ QRW XVHG� &RQYHQWLRQDO &���+ +RVW ,QWHUIDFH 8QLW VSHFLILFD�
WLRQ LV XVHG� 8VH WKLV VHWWLQJ WR JLYH FRPSDWLELOLW\ EHWZHHQ WKH&���++RVW ,QWHU�
IDFH 8QLW VSHFLILFDWLRQ DQG WKH VFUHHQ GDWD DQG 3& SURJUDPV�
20521 RU 21
(QDEOHV 'LUHFW &RQQHFWLRQ IRU WKH 20521 &�VHULHV 3&V�

1RWH ´20521µ LV GLVSOD\HG E\ WKH 17��0�17����0�17���0 6XSSRUW 7RRO 9HUVLRQ
��P�

5HIHU WR ��� &RQQHFWLRQ WR DQ 20521 3& IRU LQIRUPDWLRQ RQ FRPSDWLEOH 3&V�
7KH ´FRQYHQWLRQDOµ &���+ +RVW ,QWHUIDFH 8QLW VSHFLILFDWLRQ UHIHUV WR D &���+
+RVW ,QWHUIDFH 8QLW XVLQJ RQH RI WKH IROORZLQJ 6\VWHP 520V�
17��0� 17��0�605���(
17���0� 17���0�605���(9P

'DWD FUHDWHG ZLWK WKH 17��0�17���0 6XSSRUW 7RRO 9HU� � LV FRPSDWLEOH ZLWK
GDWD FUHDWHG ZLWK 17��0�17���0�17����0 6XSSRUW 7RRO 9HU� ���BZLWK 'LUHFW
&RQQHFWLRQ VHW 2))�

����� 'DWD &RQYHUVLRQ 3URFHGXUH
7KH GDWD FRQYHUVLRQ SURFHGXUH LV VKRZQ EHORZ�

�� �� ���� �� &RQYHUW 'DWD
5HDG WKH H[LVWLQJ ILOH RU VFUHHQ GDWD DQG FRQYHUW WR WKH 'LUHFW &RQQHFWLRQ
IRUPDW VHW ZLWK WKH 6XSSRUW 7RRO�

�� &RQYHUW $OORFDWHG %LWV DQG :RUGV
&RQYHUW WKH DOORFDWHG ELWV DQGZRUGV WRPDWFK WKH'LUHFW &RQQHFWLRQ IRUPDW�

�� 0RGLI\ 3URJUDPV �'LUHFW &RQQHFWLRQ 2)) WR 21 RU 20521�
:KHQ FRQYHUWLQJ GDWD IURP'LUHFW &RQQHFWLRQ2)) WR HLWKHU21RU20521�
WKH FRQYHQWLRQDO &���+ +RVW ,QWHUIDFH 8QLW SURJUDPV FDQ EH PRGLILHG IRU
UH�XVH�

��� 'DWD &RQYHUVLRQ
7KH PHWKRG IRU FRQYHUWLQJ GDWD EHWZHHQ GLIIHUHQW 'LUHFW &RQQHFWLRQ IRUPDWV LV
GHVFULEHG EHORZ�

&RQYHUWLEOH 'DWD
7KH IROORZLQJ GDWD FDQ EH FRQYHUWHG�

2)) 20521

RU

21

� &RQYHUVLRQ 2.

,W LV QRW SRVVLEOH WR FRQYHUW GDWD WR WKH 'LUHFW &RQQHFWLRQ 2)) IRUPDW�

&RPSDWLELOLW\ RI ([LVWLQJ
6FUHHQ 'DWD

'DWD &RQYHUVLRQ 6HFWLRQ ���



��

+RZ WR &RYHUW 'DWD
'DWD RI GLIIHUHQW 'LUHFW &RQQHFWLRQ IRUPDWV LV FRQYHUWHG XVLQJ WKH 6XSSRUW 7RRO�
$OO GDWD LQ WKH ILOH LV FRQYHUWHG�

�� �� ���� �� 6HW WKH 'LUHFW &RQQHFWLRQ IRUPDW RI WKH GDWD DIWHU FRQYHUVLRQ XVLQJ ´'LUHFW
&RQQHFWLRQµ RQ WKH 7RRO 6HWWLQJ VFUHHQ RI WKH 6XSSRUW 7RRO�

�� 6HOHFW WKH ILOH WR EH FRQYHUWHG IURP WKH )LOH 'LUHFWRU\�

1RWH 7KH FRQWHQWV RI WKH VHOHFWHG ILOH DUH RYHUZULWWHQ� ,I WKH FRQWHQWV RI WKH
ILOH DUH QHHGHG� XVH WKH &RS\ IXQFWLRQ WR FRS\ WKH ILOH EHIRUH FRQYHUW�
LQJ LW�

�� 7KH IROORZLQJ SURPSW LV GLVSOD\HG�

�� 3UHVV WKH 5(7851 .(< WR UXQ WKH GDWD FRQYHUVLRQ�

37 WR 6XSSRUW 7RRO �UHFHLYLQJ GDWD�

5HJDUGOHVV RI WKH 6XSSRUW 7RRO VHWWLQJV� GDWD LV UHDG IURP WKH 37 DQG D ILOH LV
FUHDWHG LQ WKH 'LUHFW &RQQHFWLRQ IRUPDW VHW DW WKH 37�

6XSSRUW 7RRO WR 37 �VHQGLQJ GDWD�

'DWH WUDQVPLVVLRQ LV QRW SRVVLEOH LI WKH 37 FRQWDLQV GDWD RI D GLIIHUHQW 'LUHFW
&RQQHFWLRQ IRUPDW IURP WKH WUDQVPLWWHG ILOH� ,Q WKLV FDVH� HLWKHU WUDQVPLW GDWDZLWK
WKH VDPH IRUPDW DV WKH GDWD LQ WKH 37 RU LQLWLDOL]H DOO GDWD LQ WKH 37�

7KH 'LUHFW &RQQHFWLRQ IRUPDW RI WKH &���+ +RVW ,QWHUIDFH 8QLW LV WKH VDPH DV
WKDW RI WKH+RVW ,QWHUIDFH8QLW H[FHSW IRU WKH IROORZLQJ� ZKLFK VKRXOG EH WDNHQ LQWR
FRQVLGHUDWLRQ ZKHQ XVLQJ WKH VDPH GDWD IRU ERWK WKH &���+ +RVW /LQN 8QLW DQG
+RVW ,QWHUIDFH 8QLW�

�� �� ���� �� 7KH &���+ +RVW ,QWHUIDFH 8QLW GRHV QRW LQFRUSRUDWH JHQHUDO�SXUSRVH
PHPRU\ DQG DOVR FDQQRW XVH JHQHUDO�SXUSRVH PHPRU\� 7KH &���+ +RVW
,QWHUIDFH 8QLW GRHV QRW H[FKDQJH GDWD ZLWK DQ\ 3& H[FHSW E\ FRPPXQLFD�
WLRQV ZLWK ,�2 FRQQHFWLRQV� ZKLFK PDNHV KLJK�VSHHG SURFHVVLQJ SRVVLEOH�

�� 7KH &���+ +RVW ,QWHUIDFH 8QLW FDQ LQGLUHFWO\ VSHFLI\ ZRUG DOORFDWLRQ� ZKLOH
WKH +RVW ,QWHUIDFH 8QLW FDQQRW�

�� 7KH+RVW ,QWHUIDFH8QLW FDQ FRQQHFW WR &9� DQG &90��VHULHV 3&V� ZKLOH WKH
&���+ +RVW ,QWHUIDFH 8QLW FDQQRW FRQQHFW�

�� 7KH +RVW ,QWHUIDFH 8QLW·V GDWD WUDQVPLVVLRQ SDWK FDQ EH H[WHQGHG XVLQJ
56���� RU RSWLFDO ILEHU FDEOH�

6FUHHQ GDWD FUHDWHG E\ WKH 6XSSRUW 7RRO FDQ EH XVHG E\ ERWK WKH &���+ +RVW
,QWHUIDFH 8QLW DQG +RVW ,QWHUIDFH 8QLW EHFDXVH WKHUH LV QR GLIIHUHQFH LQ 'LUHFW
&RQQHFWLRQ IRUPDW�

'DWD &RPPXQLFDWLRQ
EHWZHHQ WKH 37 DQG
6XSSRUW 7RRO

&RPSDULQJ 'LUHFW
&RQQHFWLRQ LQ 8QLWV

'DWD &RQYHUVLRQ 6HFWLRQ ���



��

��� &KDQJLQJ WKH $OORFDWHG %LWV DQG :RUGV IRU 'DWD
&RQYHUVLRQ

$IWHU GDWD LV FRQYHUWHG IURP RQH 'LUHFW &RQQHFWLRQ IRUPDW WR DQRWKHU� WKH DOOR�
FDWHG ELWV DQG ZRUGV DUH FKDQJHG DV IROORZV�

,WHPV &KDQJHG
:KHQ GDWD LV FRQYHUWHG IURP 'LUHFW &RQQHFWLRQ 2)) WR 'LUHFW &RQQHFWLRQ 20�
521 RU 21 IRUPDW� DOO DOORFDWHG ELWV DQG ZRUGV UHYHUW WR DQ ´XQDOORFDWHGµ VWDWXV�

5HVHW WKH LWHPV OLVWHG EHORZ WR PDWFK WKH V\VWHP DQG 3& SURJUDP�

37 6WDWXV &RQWURO $UHD $OORFDWHG ZRUGV�

6HW WKH VWDUW DGGUHVVHV IRU WKH ZRUGV DOORFDWHG LQ WKH 37 6WDWXV &RQWURO $UHD�

37 6WDWXV 1RWLI\ $UHD $OORFDWHG ZRUGV�

6HW WKH VWDUW DGGUHVVHV IRU WKH ZRUGV DOORFDWHG LQ WKH 37 6WDWXV 1RWLI\ $UHD�

&KDUDFWHU 6WULQJV $OORFDWHG ZRUGV�

6HW WKH QXPEHU RI ZRUGV DOORFDWHG WR WKH FKDUDFWHU�VWULQJ PHPRU\ WDEOH
�17��0� � WR �� ZRUGV RU 17���0� � WR �� ZRUGV�� WKH VWDUW DGGUHVV� LQLWLDOL]H�
QRW LQLWLDOL]H� 2WKHU VHWWLQJV UHPDLQ XQFKDQJHG DIWHU WKH FRQYHUVLRQ�

1XPHUDOV $OORFDWHG ZRUGV�

6HW WKH QXPEHU RI ZRUGV DOORFDWHG WR WKH QXPHUDO WDEOH �� RU � ZRUGV�� WKH VWDUW
DGGUHVV� LQLWLDOL]H�QRW LQLWLDOL]H�

'LVSOD\ PHWKRG�

6HW LI WKH QXPEHUV DUH GLVSOD\HG DV D GHFLPDO RU KH[DGHFLPDO YDOXH� 2WKHU VHW�
WLQJV UHPDLQ XQFKDQJHG DIWHU WKH FRQYHUVLRQ�

/DPSV $OORFDWHG FRQWURO ELWV�

6HW WKH ELW DGGUHVVHV WR FRQWURO WKH OLJKWLQJ �IODVKLQJ� RI WKH ODPSV�

2WKHU VHWWLQJV UHPDLQ XQFKDQJHG DIWHU WKH FRQYHUVLRQ�

7RXFK 6ZLWFKHV $OORFDWHG FRQWURO ELWV�

6HW WKH ELW DGGUHVVHV WR FRQWURO WKH OLJKWLQJ �IODVKLQJ� RI WKH WRXFK VZLWFKHV�

'LVSOD\ DWWULEXWHV�

6HW LI WKH WRXFK VZLWFK OLJKWV FRQWLQXRXVO\ RU IODVKHV ZKHQ WKH FRQWURO ELW WXUQV
21 ����

1RWLI\ IXQFWLRQ�

6HW WKH RSHUDWLRQ ZKHQ WKH WRXFK VZLWFK LV SUHVVHG� ,I VFUHHQV DUH VZLWFKHG XV�
LQJ WKH 6WDQG�DORQH IXQFWLRQV �VFUHHQ VZLWFK IXQFWLRQ�� WKH VHWWLQJ UHPDLQV XQ�
FKDQJHG DIWHU FRQYHUVLRQ�

,I WKH QXPEHU VHWWLQJ IXQFWLRQ LV XVHG WR LQSXW QXPEHUV IURP D GLVSOD\HG NH\SDG�
WKH NH\SDG VHWWLQJV PXVW EH UHSHDWHG DIWHU GDWD FRQYHUVLRQ� 6HW WKH WRXFK NH\
QXPEHUV DJDLQ�

$OORFDWHG QRWLI\ ELWV�

6HW WKH ELW DGGUHVVHV WR QRWLI\ WKH 3& ZKHQ HDFK WRXFK VZLWFK LV SUHVVHG�

2WKHU VHWWLQJV UHPDLQ XQFKDQJHG DIWHU WKH FRQYHUVLRQ�

,Q DGGLWLRQ WR WKH LWHPV OLVWHG DERYH� WKH ZRUGV IRU WKH QXPHUDO WDEOH XVHG IRU EDU
JUDSK DQG QXPEHU VHWWLQJV PXVW EH UH�DOORFDWHG�

&KDQJLQJ WKH $OORFDWHG %LWV DQG :RUGV IRU 'DWD &RQYHUVLRQ 6HFWLRQ ���
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$OORFDWDEOH %LWV DQG :RUGV

7KH IROORZLQJ ELWV DQG ZRUGV RI WKH 3& PHPRU\ DUHD FDQ EH DOORFDWHG IRU 20�
521 3& 'LUHFW &RQQHFWLRQ�

6\PERO $UHD QDPH $OORFDWH ELW $OORFDWH ZRUG

1XPHUDO &KDUDFWHU
VWULQJ

'0 '0 $UHD 2. 2. 2.

,5 ,5 $UHD 2. 2. 2.

7,0 7LPHU $UHD 1* � ZRUG RQO\ 1*

&17 &RXQWHU $UHD 1* � ZRUG RQO\ 1*

+5 +ROGLQJ $UHD 2. 2. 2.

$5 $5 $UHD 2. 2. 2.

/5 /LQN $UHD 2. 2. 2.

7KH UDQJH RI HDFK PHPRU\ DUHD GLIIHUV DFFRUGLQJ WR WKH 3& W\SH� 5HIHU WR
$SSHQGL[ % 3& 0HPRU\ 0DS IRU PRUH GHWDLOV�

6HWWLQJ 3URJUDPV IRU 5H�XVH

7KH PHWKRG GHVFULEHG EHORZ DOORZV D 'LUHFW &RQQHFWLRQ 2)) IRUPDW 3& SUR�
JUDP WR EH UHXVHG ZLWK RQO\ PLQRU PRGLILFDWLRQV�
7KH PHWKRG LQYROYHV VHWWLQJ XS WKH '0 DUHD DV VKRZQ LQ WKH GLDJUDP EHORZ WR
PDWFK WKH 'LUHFW &RQQHFWLRQ 2)) IRUPDW ELW DQG ZRUG DOORFDWLRQ DV FORVHO\ DV
SRVVLEOH� 7KH VHWWLQJ WR LQLWLDOL]H WKHPHPRU\ WDEOH RU QRW VKRXOG UHPDLQ XQFKDQ�
JHG�

&KDQJLQJ WKH $OORFDWHG %LWV DQG :RUGV IRU 'DWD &RQYHUVLRQ 6HFWLRQ ���
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6WDUW DGGUHVV �:RUG Q�� /LNH WKH VWDUW ZRUG ZLWK 'LUHFW &RQQHFWLRQ 2))� VHW
WR '0���� '0���� WR '0���� �FRHIILFLHQW RI ����

37 6WDWXV &RQWURO $UHD �� ZRUGV�
�VHH QRWH ��

/DPS�WRXFK VZLWFK FRQWURO ELWV
�DOORFDWH ODPSV DQG WRXFK VZLWFK
QXPEHUV WR ELWV ZLWK WKH VDPH
QXPEHU��

37 6WDWXV 1RWLI\ $UHD �� ZRUGV�
�VHH QRWH ��

1RW XVHG �� ZRUG�

7RXFK VZLWFK QRWLI\ ELWV �DOORFDWH
ODPSV DQG WRXFK VZLWFK QXPEHUV
WR ELWV ZLWK WKH VDPH QXPEHU��

1XPHUDO WDEOH HQWU\ QXPEHU �
�� ZRUGV�

1XPHUDO PHPRU\ WDEOH HQWU\
QXPEHU � �� ZRUGV�

WR

&KDUDFWHU�VWULQJ PHPRU\ WDEOH
HQWU\ QXPEHU � ��� ZRUGV� �VHH
QRWH ��

&KDUDFWHU�VWULQJ PHPRU\ WDEOH
HQWU\ QXPEHU � ��� ZRUGV� �VHH
QRWH ��
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1RWH �� 7KH VWDUW DGGUHVV RI HDFK FKDUDFWHU�VWULQJ PHPRU\ WDEOH YDULHV ZLWK WKH
QXPEHU RI QXPHUDO WDEOHV XVHG ZLWK 'LUHFW &RQQHFWLRQ 2))� &KDQJH WKH
VWDUW DGGUHVV ZLWK WKH VHWWLQJV IRU 'LUHFW &RQQHFWLRQ 2))�

�� 7KH DERYH H[DPSOH XVHV ��� QXPHUDO WDEOHV�

�� 7KH GLDJUDP UHIHUV WR WKH 17���0� 7KH 17��0 FDQ UHVHUYH �� ZRUGV ZLWK
'LUHFW &RQQHFWLRQ 21 RU 2))�

7KH ´FRQYHQWLRQDOµ &���+ +RVW ,QWHUIDFH 8QLW VSHFLILFDWLRQ UHIHUV WR D &���+
+RVW ,QWHUIDFH 8QLW XVLQJ RQH RI WKH IROORZLQJ 6\VWHP 520V�

17��0� 17��0�605���(

17���0� 17���0�605���(9P

&KDQJLQJ WKH $OORFDWHG %LWV DQG :RUGV IRU 'DWD &RQYHUVLRQ 6HFWLRQ ���
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��� 0RGLI\LQJ 3URJUDPV IRU &RQYHUVLRQ
7KLV VHFWLRQ GHVFULEHV WKH PHWKRG WR PRGLI\ D SURJUDP FUHDWHG IRU D FRQYHQ�
WLRQDO &���+ +RVW ,QWHUIDFH 8QLW �'LUHFW &RQQHFWLRQ 2))� WR XVH LW IRU 'LUHFW
&RQQHFWLRQ�
,W LV LPSRUWDQW WR XQGHUVWDQG WKH GLIIHUHQFHV EHWZHHQ WKH FRQYHQWLRQDO IRUPDW
DQG 'LUHFW &RQQHFWLRQ IRUPDW EHIRUH PRGLI\LQJ D SURJUDP�
7KHPRGLILFDWLRQV WR WKH SURJUDPGHVFULEHG KHUH DUH WKHPLQLPXPPRGLILFDWLRQV
UHTXLUHG� 7R XVH WKH 'LUHFW &RQQHFWLRQ IRUPDW WR PRVW HIIHFWLYHO\ FRQWURO WKH 37
WKH SURJUDPV VKRXOG EH HQWLUHO\ UHZULWWHQ�

����� &RPSDULQJ &RQYHQWLRQDO DQG 'LUHFW &RQQHFWLRQ )RUPDWV
7KH GLIIHUHQFHV EHWZHHQ WKH FRQYHQWLRQDO IRUPDW DQG 'LUHFW &RQQHFWLRQ IRUPDW
DUH GHVFULEHG EHORZ�

7KH PHPRU\ WDEOHV DQG WKH ELWV DQG ZRUGV WR FRQWURO DQG QRWLI\ WKH ODPS DQG
WRXFK VZLWFK VWDWXV FDQ EH DOORFDWHG DOPRVW DQ\ZKHUH LQ WKH 3& PHPRU\� 7KH
QXPEHU RI ZRUGV DOORFDWHG WR D PHPRU\ WDEOH FDQ DOVR EH IUHHO\ DOORFDWHG �VHH
0RGLILFDWLRQ DQG 6HWWLQJV �� SDJH ����

37 3&

12

2.

&RQYHQWLRQDO IRUPDW 'LUHFW &RQQHFWLRQ IRUPDW

'0

:G
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12

37 3&

2.
'0

:G

7,0

2.

2.

1R OLPLW RQ WKH QXPEHU RI PHPRU\ WDEOHV LQ WKH 3& PHPRU\ DV PHPRU\ WDEOHV�
ODPSV DQG WRXFK VZLWFKHV FDQ EH LQGHSHQGHQWO\ UHDG RU ZULWWHQ WR WKH 3&
PHPRU\ �VHH 0RGLILFDWLRQ DQG 6HWWLQJV �� SDJH ����

37 3&

12

2.

&RQYHQWLRQDO IRUPDW 'LUHFW &RQQHFWLRQ IRUPDW

'0

37 3&

0HPRU\
WDEOH

2.

12

2. '0
0HPRU\
WDEOH

2.
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2.

2.

([DPSOH �

([DPSOH �

0RGLI\LQJ 3URJUDPV IRU &RQYHUVLRQ 6HFWLRQ ���
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$OO FRQWURO DQG QRWLILFDWLRQ XVHV ELWV LQVWHDG RI ODPS DQG WRXFK VZLWFK QXPEHUV�
VR WKDW ODPSV DQG WRXFK VZLWFKHV FDQ DOO EH KDQGOHG E\ D VLQJOH SURFHVV DQG LW LV
QRW QHFHVVDU\ WR FKDQJH WKH SURFHVVLQJ WR VXLW WKH QXPEHU �VHH 0RGLILFDWLRQ
DQG 6HWWLQJV �� SDJH ����

37 3&

&RQYHQWLRQDO IRUPDW 'LUHFW &RQQHFWLRQ IRUPDW

1XPEHU

%LW

37 3&

%LW

%LW

7KH PHPRU\ WDEOH LQLWLDO YDOXHV ZKHQ WKH 37 LV ERRWHG XS FDQ EH VHOHFWHG EH�
WZHHQ WKH YDOXHV VHW ZLWK WKH 6XSSRUW 7RRO DQG WKH YDOXHV LQ WKH 3& �VHH0RGLIL�
FDWLRQ DQG 6HWWLQJV �� SDJH ����

37 3&

&RQYHQWLRQDO IRUPDW 'LUHFW &RQQHFWLRQ IRUPDW

37 3&

0HPRU\
WDEOH

,QLWLDOL]H
0HPRU\
WDEOH ,QLWLDOL]H 1R

1R

<HV

,QLWLDOL]H

7KH 37 FRQWURO DQG QRWLILFDWLRQ IXQFWLRQV KDYH EHHQ VLPSOLILHG WR XVH D IL[HG
PHPRU\ DUHD IRU HDFK IXQFWLRQ� WKHUHE\ HOLPLQDWLQJ WKH QHHG IRU LQVWUXFWLRQ
FRGHV DQG VLPSOLI\LQJ GDWD SUHSDUDWLRQ DQG DQDO\VLV �VHH0RGLILFDWLRQ DQG 6HW�
WLQJV �� SDJH ����

37 3&

&RQYHQWLRQDO IRUPDW 'LUHFW &RQQHFWLRQ IRUPDW

37 3&

3RVLWLYH QXPEHU LQSXW

7RXFK VZLWFK LQSXW

,QVWUXFWLRQ FRGH �

1RWLI\ DUHD

1XPEHU LQSXW
1RWLI\ DUHD

%LW
7RXFK VZLWFK LQSXW,QVWUXFWLRQ FRGH �

+H[DGHFLPDO GLVSOD\ RI QXPEHU GDWD LV SRVVLEOH� 7KH KDQGOLQJ RI QXPEHU GDWD
KDV FKDQJHG VXFK WKDW QHJDWLYH QXPEHUV FDQ EH H[SUHVVHG DV QXPEHU GDWD� ,Q
FRQYHQWLRQDO IRUPDW� LQVWUXFWLRQ FRGHV ZHUH XVHG WR GLIIHUHQWLDWH EHWZHHQ SRVL�

([DPSOH �

([DPSOH �

([DPSOH �

([DPSOH �

0RGLI\LQJ 3URJUDPV IRU &RQYHUVLRQ 6HFWLRQ ���
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WLYH DQG QHJDWLYH YDOXHV DQG WKLV FRXOG QRW EH GHWHUPLQHG IURP WKH QXPEHU GDWD
DORQH �VHH 0RGLILFDWLRQ DQG 6HWWLQJV �� SDJH ����

37 3&

&RQYHQWLRQDO IRUPDW 'LUHFW &RQQHFWLRQ IRUPDW

37 3&

�
�"�

ï

1XPEHU LQSXW � � � � � � � �

�ï�

1HJDWLYH QXPEHU LQSXW

) � � �

���

3RVLWLYH QXPEHU LQSXW

����� 3URJUDP 0RGLILFDWLRQV DQG 6HWWLQJ $UHDV
,I H[LVWLQJ SURJUDPV DUH UH�XVHG� UHIHU WR ����� &RPSDULQJ &RQYHQWLRQDO DQG
'LUHFW &RQQHFWLRQ )RUPDWV IRU LQIRUPDWLRQ RQ SURJUDP PRGLILFDWLRQ DQG VHWWLQJ
PHPRU\ DUHDV�
7KLV VHFWLRQ GHVFULEHG KRZ WR PRGLI\ SURJUDPV� 5HIHU WR WKH IROORZLQJ PDQXDOV
IRU PRUH LQIRUPDWLRQ RQ SURJUDPV�
� &RQYHQWLRQDO IRUPDW SURJUDPV�
17�VHULHV &���+ +RVW ,QWHUIDFH 8QLWV 2SHUDWLRQ 0DQXDO

� 'LUHFW &RQQHFWLRQ IRUPDW SURJUDPV�
5HIHU WR 6HFWLRQ � 'LUHFW &RQQHFWLRQ 2SHUDWLRQ DQG � 37 2SHUDWLRQ�

0RGLILFDWLRQ DQG 6HWWLQJV�� $OORFDWH WKH ELWV DQG ZRUGV LQ WKH VDPH ZD\ DV IRU WKH FRQYHQWLRQDO IRUPDW�

0RGLILFDWLRQ DQG 6HWWLQJV�� 7KH QXPEHU RI PHPRU\ WDEOHV DOORFDWHG WR WKH 3& PHPRU\ VKRXOG PDWFK WKH
&���+ +RVW ,QWHUIDFH 8QLW &,3 VZLWFK VHWWLQJV LQ WKH FRQYHQWLRQDO IRUPDW�

0RGLILFDWLRQ DQG 6HWWLQJV�� $OORFDWH WKH VDPH FRQWURO DQG QRWLI\ ELWV WR ODPSV DQG WRXFK VZLWFK QXPEHUV � WR
�� �RU � WR ���� DV ZHUH DOORFDWHG LQ WKH FRQYHQWLRQDO IRUPDW� )RU ODPSV DQG
WRXFK VZLWFKHV QXPEHUHG �� �RU ���� DQG DERYH� PRGLI\ WKH SURJUDP WR DOORZ ELW
FRQWURO DQG QRWLILFDWLRQ� $OORFDWH ELWV IRU HDV\ KDQGOLQJ E\ WKH SURJUDP�

0RGLI\LQJ 3URJUDPV IRU &RQYHUVLRQ 6HFWLRQ ���
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([DPSOH� $OORFDWLRQ RI ODPS ��� WR WXUQ WKH ODPS 21 ZKHQ ELW ����� WXUQV 21
DQG WR WXUQ LW 2)) ZKHQ ELW ����� WXUQV 21�
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&RQYHQWLRQDO IRUPDW 'LUHFW &RQQHFWLRQ

:KHQ ELW ����� WXUQV 21 DQ LQVWUXFWLRQ OLJKWV ODPS ����
7KH ODPS WXUQV 2)) ZKHQ ELW ����� WXUQV 21�

$OORFDWH ELW ����� DV WKH FRQWURO ELW IRU ODPS ����
$OORFDWH WKH ELW DV D KROGLQJ ELW WKDW LV VHW E\ ELW ����� DQG
UHVHW E\ ������ 7KH ODPS WXUQV 21 DQG 2)) DFFRUGLQJ WR
WKH 21 DQG 2)) VWDWXV RI ELW ������

�����

�����

�����

0RGLILFDWLRQ DQG 6HWWLQJV�� 6HW ZLWK WKH ',3 VZLWFKHV RU 6XSSRUW 7RRO ZKHWKHU RU QRW WKH 3& PHPRU\ LV LQL�
WLDOL]HG ZLWK WKH YDOXHV VHW E\ WKH 6XSSRUW 7RRO� 7KLV VHWWLQJ PXVW PDWFK WKH
&���+ +RVW ,QWHUIDFH 8QLW ',3 VZLWFK VHWWLQJV LQ WKH FRQYHQWLRQDO IRUPDW�
5HIHU WR ��� &RPSRQHQWV DQG 6HWWLQJV IRU LQIRUPDWLRQ RQ WKH ',3 VZLWFK VHW�
WLQJV�

0RGLILFDWLRQ DQG 6HWWLQJV�� 0RGLI\ SDUWV RI WKH SURJUDPXVLQJ LQVWUXFWLRQ FRGHV WR FRQGXFW WKH VDPHSURFHV�
VLQJ ZLWK QR LQVWUXFWLRQ FRGHV�

0RGLI\LQJ 3URJUDPV IRU &RQYHUVLRQ 6HFWLRQ ���
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([DPSOH� 7R UHDG QXPEHUV LQSXW ZLWK WKH 37 QXPEHU VHWWLQJ IXQFWLRQ WR QXPHUDO
WDEOH HQWU\ QXPEHU ��
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&RQYHQWLRQDO IRUPDW 'LUHFW &RQQHFWLRQ

%LW �� RI '0���� LV WKH IODJ IRU GDWD ZULWWHQ IURP WKH 37� :KHQ WKLV IODJ ELW WXUQV 21 WKH SURJUDP
FKHFNV LI WKH '0���� LQVWUXFWLRQ FRGH LV FRGH � �SRVLWLYH QXPEHU LQSXW�� ,I D SRVLWLYH QXPEHU LV
LQSXW WKH SURJUDP YHULILHV LW DJDLQVW '0���� WR GHWHUPLQH LI LW LV QXPHUDO WDEOH HQWU\ QXPEHU �� ,I LW
PDWFKHV WKH QRWLILHG QXPEHU LV VWRUHG LQ ZRUG ���� DQG �����

$OORFDWH QXPHUDO WDEOH HQWU\ QXPEHU � WR ZRUG ����� ,I
WKH ���� 1XPEHU 6HWWLQJ )ODJ ���� LV 21 WKH SURJUDP
FKHFNV LI WKH QXPEHU ZDV LQSXW WR QXPHUDO WDEOH HQWU\
QXPEHU � E\ ����� ,I LW PDWFKHV� WKH FRQWHQWV RI ����
DOORFDWHG WR QXPHUDO WDEOH HQWU\ QXPEHU � DUH VWRUHG LQ
�����
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,Q WKLV H[DPSOH� WKH 37 6WDWXV 1RWLI\ $UHD LV DOORFDWHG WR WKH '0 $UHD DQG WKH
VWDWXV RI WKH 1XPEHU 6HWWLQJ )ODJV LV FKHFNHG XVLQJ +5 ELWV DQG ZRUN ELWV�
:KHQZULWLQJ D SURJUDP IRU 'LUHFW &RQQHFWLRQ XVH� LQLWLDOO\ DOORFDWLQJ WKH 376WD�
WXV 1RWLI\ $UHD WR ZRUN ELWV DOORZV WKH1XPEHU6HWWLQJ )ODJ ELWV WR EH XVHG GLUHFW�
O\ DV WKH LQSXW ELWV�

0RGLI\LQJ 3URJUDPV IRU &RQYHUVLRQ 6HFWLRQ ���
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0RGLILFDWLRQ DQG 6HWWLQJV�� 0RGLI\ WKH SURJUDP VXFK WKDW QXPEHU UHSUHVHQWDWLRQ PDWFKHV WKH QXPEHU UHS�
UHVHQWDWLRQ RI WKH 'LUHFW &RQQHFWLRQ IRUPDW� 5HIHU WR ��� (GLWLQJ 'LVSOD\HG
1XPHUDOV DQG &KDUDFWHU 6WULQJV�
([DPSOH�:ULWLQJ WKH YDOXH ï������� WR QXPHUDO WDEOH HQWU\ QXPEHU � ZKHQ ELW

����� WXUQV 21�
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&RQYHQWLRQDO IRUPDW 'LUHFW &RQQHFWLRQ

,I QXPHUDO WDEOH LV DOORFDWHG WR PHPRU\� D QHJDWLYH QXPEHU
FDQQRW EH GLUHFWO\ ZULWWHQ WR LW LQ WKH FRQYHQWLRQDO IRUPDW�
,QVWUXFWLRQ FRGH � �QHJDWLYH QXPEHU LQSXW� LV XVHG WR ZULWH
ï������� DV WKH PRVW� DQG OHDVW�VLJQLILFDQW � GLJLWV WR
QXPHUDO WDEOH HQWU\ QXPEHU ��

,Q WKH 'LUHFW &RQQHFWLRQ IRUPDW� QHJDWLYH QXP�
EHUV FDQ DOVR EH GLUHFWO\ LQSXW WR ZRUGV DOOR�
FDWHG WR D QXPHUDO WDEOH� ,Q WKLV SURJUDP� WKH
YDOXH ï������� OHDVW� DQG PRVW VLJQLILFDQW �
GLJLWV DUH ZULWWHQ WR WKH ZRUGV ���� DQG ����
DOORFDWHG QXPHUDO WDEOH HQWU\ QXPEHU ��
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1RWH 7KH RUGHU RI WKHZRUGV VWRULQJ WKHPRVW�VLJQLILFDQW � GLJLWV DQG OHDVW�VLJQLILFDQW �
GLJLWV LV RSSRVLWH LQ WKH FRQYHQWLRQDO IRUPDW WR WKH 'LUHFW &RQQHFWLRQ IRUPDW�

0RGLI\LQJ 3URJUDPV IRU &RQYHUVLRQ 6HFWLRQ ���
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6(&7,21 �
7URXEOHVKRRWLQJ

7KLV VHFWLRQ GHVFULEHV WKH SURFHGXUHV WR IROORZ LI WKH 37 GRHV QRW RSHUDWH FRUUHFWO\�

��� (UURUV 2FFXUULQJ ZKHQ WKH 3RZHU LV 7XUQHG 21 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� (UURUV 2FFXUULQJ 'XULQJ 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &RPPXQLFDWLRQ (UURUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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��� (UURUV 2FFXUULQJ ZKHQ WKH 3RZHU LV 7XUQHG 21
5HIHU WR WKH WDEOH EHORZ IRU WKH FDXVHV DQG UHPHGLHV IRU HUURUV RFFXUULQJ ZKHQ
WKH 37 SRZHU LV WXUQHG RQ�

0HVVDJH &DXVH 5HPHG\

1R +RVW ,QWHUIDFH 8QLW +RVW ,QWHUIDFH 8QLW QRW LQVWDOOHG�
7KH 6\VWHP 520 LV QRW FRPSDWLEOH ZLWK
WKH +RVW ,QWHUIDFH 8QLW�

,QVWDOO WKH +RVW ,QWHUIDFH 8QLW�
'HWHUPLQH WKH 6\VWHP 520 FRPSDWLEOH
ZLWK WKH +RVW ,QWHUIDFH 8QLW DQG PRXQW WKH
FRUUHFW W\SH RI 520�

8QIRUPDWWHG PHPRU\ 6FUHHQ GDWD PHPRU\ ERDUG QRW LQVWDOOHG�
((3520 RU (3520 QRW PRXQWHG FRUUHFW�
O\ RQ WKH WKH VFUHHQ GDWD PHPRU\ ERDUG�
7KH VFUHHQ PHPRU\ ERDUG ',3 VZLWFK VHW�
WLQJV GR QRW PDWFK WKH VSHFLILFDWLRQV RI WKH
PHPRU\ FKLS�

&RUUHFWO\ LQVWDOO WKH VFUHHQ GDWD PHPRU\
ERDUG�
&RUUHFWO\ PRXQW WKH PHPRU\ FKLS RQ WKH
VFUHHQ PHPRU\ ERDUG�
&RUUHFWO\ VHW WKH VFUHHQ PHPRU\ ERDUG
',3 VZLWFKHV�

6FUHHQ GDWD GHVWUR\HG 7KH VFUHHQ GDWD LV QRW FRPSDWLEOH ZLWK WKH
6\VWHP 520�
7KH SRZHU VXSSO\ ZDV WXUQHG RII GXULQJ
WUDQVPLVVLRQ RI WKH VFUHHQ GDWD�

&UHDWH WKH FRUUHFW VFUHHQ GDWD ZLWK WKH
6XSSRUW 7RRO�
7UDQVIHU WKH VFUHHQ GDWD RQFH PRUH ZLWK
WKH 6XSSRUW 7RRO�

0DUN GDWD GHVWUR\HG 7KH SRZHU VXSSO\ ZDV WXUQHG RII GXULQJ
WUDQVPLVVLRQ RI WKH VFUHHQ GDWD�

7UDQVIHU WKH VFUHHQ GDWD RQFH PRUH ZLWK
WKH 6XSSRUW 7RRO�

+RVW HUURU ,I WKH 37 ',3 VZLWFKHV DUH VHW WR HQDEOH
+RVW 581 LQSXW�
7KH 3& SRZHU VXSSO\ LV QRW WXUQHG RQ�
7KH +RVW 581 LQSXW VLJQDO YROWDJH LV
ORZ�

7XUQ RQ WKH 3& SRZHU VXSSO\�
$SSO\ WKH YROWDJH WR WKH +RVW 581 LQSXW�

1R 'LUHFW LQIRUPDWLRQ VHW
6HW WKH 37 6WDWXV &RQWURO
$UHD DQG 37 6WDWXV 1RWLI\
$UHD ZLWK WKH 6XSSRUW 7RRO�

7KH 37 6WDWXV &RQWURO $UHD DQG 37 6WDWXV
1RWLI\ $UHD DUH QRW DOORFDWHG WR PHPRU\�

$OORFDWH WKH 37 6WDWXV &RQWURO $UHD DQG
37 6WDWXV 1RWLI\ $UHD WR PHPRU\ ZLWK WKH
6XSSRUW 7RRO�

8QLW HUURU RFFXUUHG 7KH &���+ +RVW ,QWHUIDFH 8QLW KDV DQ HU�
URU�

&RQVXOW \RXU 20521 UHSUHVHQWDWLYH�

��� (UURUV 2FFXUULQJ 'XULQJ 2SHUDWLRQ
5HIHU WR WKH WDEOH EHORZ IRU WKH FDXVHV DQG UHPHGLHV IRU HUURUV RFFXUULQJ GXULQJ
37 RSHUDWLRQ�

0HVVDJH &DXVH 5HPHG\

+RVW HUURU ,I WKH 37 ',3 VZLWFKHV DUH VHW WR HQDEOH
+RVW 581 LQSXW�
7KH 3& SRZHU VXSSO\ LV WXUQHG RII ZKLOH
WKH 37 LV RSHUDWLQJ�
7KH +RVW 581 LQSXW VLJQDO YROWDJH LV
ORZ�

&KHFN WKH 3& SRZHU VXSSO\ DQG RSHUDWLQJ
VWDWXV�

6HWWLQJ HUURU
6LPXOWDQHRXV GLVSOD\ RI
PHPRU\ W\SH DQG DGGUHVV�

%LWV RU ZRUGV DOORFDWHG ZLWK WKH 6XSSRUW
7RRO LQ WKH 3& PHPRU\ QRW IRXQG�

&KHFN WKH PHPRU\ LQ WKH 3& XVHG DQG
FRUUHFW WKH ELW DQG ZRUG DOORFDWLRQ�

(UURUV 2FFXUULQJ 'XULQJ 2SHUDWLRQ 6HFWLRQ ���
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6WDWXV &DXVH 5HPHG\

7KH PHPRU\ WDEOH VHWWLQJ
VFUHHQ LV GLVSOD\HG DQG WKH
LQLWLDO VFUHHQ GRHV QRW DS�
SHDU� 1R HUURU PHVVDJH LV
GLVSOD\HG RQ WKH 37 RU WKH
EX]]HU GRHV QRW JR RII�

7KH 3& KDV DQ HUURU� &KHFN WKH HUURU E\ PRQLWRULQJ DQG UHVWRUH
WKH FRQGLWLRQ� 5HIHU WR 6HFWLRQ � 3URJUDP
0RQLWRULQJ DQG ([HFXWLRQ RI WKH &���+
2SHUDWLRQ 0DQXDO �&38���(� HWF�� �:����
RU RI WKH &���+ 2SHUDWLRQ 0DQXDO
�&38���(� HWF�� �:���� IRU GHWDLOV�

7KH LQLWLDO VFUHHQ LV GLV�
SOD\HG DQG WKH VFUHHQ LV
ORFNHG� 1R HUURU PHVVDJH LV
GLVSOD\HG RQ WKH 37 RU WKH
EX]]HU GRHV QRW JR RII�

��� &RPPXQLFDWLRQ (UURUV
7KH UHPHGLHV IRU FRPPXQLFDWLRQ HUURUV RFFXUULQJ GXULQJ RSHUDWLRQ DUH GH�
VFULEHG EHORZ�

$ PHVVDJH LV GLVSOD\HG RQ WKH 37 DQG D EX]]HU VRXQGV ZKHQ D FRPPXQLFDWLRQ
HUURU RFFXUV� (UURU PHVVDJHV DUH GLVSOD\HG LI DXWRPDWLF UHVHW DIWHU FRPPXQLFD�
WLRQ HUURU LV GLVDEOHG ZLWK WKH ',3 VZLWFKHV�

:KHQ WKH EX]]HU VRXQGV� SUHVV WKH %8==(5 RU 5(7851 NH\ WR UHYHUW WKH
VFUHHQ GLVSOD\ WR WKH RSHUDWLRQ GLVSOD\�

(UURU 'LVSOD\ &RPPXQLFDWLRQ HUURUV DUH GLVSOD\HG DV IROORZV�

5HFHLYH (UURU (UURU 'HVFULSWLRQ

7LPHRXW

(QG FRGH HUURU

5HFHSWLRQ (UURU

0HVVDJH &DXVH 5HPHG\

7LPHRXW &DEOH FRQQHFWRU LV GLVFRQQHFWHG�
3& LV KDOWHG�

5HFRQQHFW WKH FDEOH�
0DNH VXUH WKH 3& LV DEOH WR FRPPXQLFDWH ZLWK
WKH 37�

(QG FRGH HUURU 7KH 37 RU WKH &���+ +RVW ,QWHUIDFH 8QLW KDV DQ
HUURU

&RQVXOW \RXU 20521 UHSUHVHQWDWLYH�

&RPPXQLFDWLRQ (UURU
0HVVDJH

3URFHGXUH

&RPPXQLFDWLRQ (UURUV 6HFWLRQ ���
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$SSHQGL[ $
3& 0HPRU\ 0DS

20521 & 6HULHV 0HPRU\ 0DS
3& ,5 $UHD +5 $UHD $5 $UHD /LQN 5HOD\

$UHD
7LPHU�&RXQWHU

$UHD
'0 $UHD

&��+ ���� WR ���� ���� WR ���� ���� WR ���� ���� WR ���� ���� WR ���� ���� WR ����

&��+

&��+

&��+

&���+ ���� WR ���� ���� WR ���� ���� WR ���� ���� WR ���� ���� WR ���� ���� WR ����

1RWH 'R QRW H[FHHG WKH DERYH UDQJHV ZKHQ DOORFDWLQJ ZRUGV�



��

$SSHQGL[ %
3URGXFW ,QIRUPDWLRQ

&���+ +RVW ,QWHUIDFH 8QLW
1DPH 0RGHO

&���+ +RVW ,QWHUIDFH 8QLW 17���0�/%���

37
1DPH 0RGHO 3URJUDPPDEOH 7HUPLQDO

3URJUDPPDEOH 7HUPLQDO 17��0�'7��� 7RXFK�SDQHO YHUVLRQ �UHSODFHDEOH EDFNOLJKW PRGHO�J

17��0�'7����9� 7RXFK�SDQHO YHUVLRQ �PRQRFKURPH /&' PRGHO�

17���0�'7��� 7RXFK�SDQHO YHUVLRQ �PRQRFKURPH /&' PRGHO�

17���0�'7��� 7RXFK�SDQHO YHUVLRQ �(/ GLVSOD\ PRGHO�

&38
1DPH 0RGHO

&��+ &��+�&P'5�'(�9�

&��+�&P'7�'(�9�

&��+ &��+�&P'5�'(�9�

&��+�&P'7�'(�9�

&��+ &��+�&P'5�'(�9�

&��+�&P'7�'(�9�

&��+ &��+�&P'5�'(�9�

&��+�&P'7�'(�9�

&���+ &���+�&38PP�(

5HODWHG 3DUWV DQG (TXLSPHQW IRU 37
1DPH 0RGHO &RPPHQWV

6\VWHP 520 17��0�605���(
17���0�605���(

17��0� 17���0

6FUHHQ
PHPRU\
ERDUG

,& VRFNHW W\SH
6�5$0 ��.%
6�5$0 ���.%
6�5$0 ���.%

17���0�03���
17���0�05���
17���0�05���
17���0�05���

17���0

6FUHHQ
PHPRU\

6�5$0 ��.%
6�5$0 ���.%
(3520 ��.%
(3520 ���.%
((3520 ��.%

5$0�����
5$0�����
520�.'�%
520�����%
((5�����

17��0

(3520 ��.%
(3520 ���.%
(3520 ���.%
((3520 ��.%

520�.'�%
520�����%
520�����%
((5�����

IRU 17���0 ,& VRFNHW W\SH

6XSSRUW 7RRO 17��0�=$6$7�(9� ����LQFK ��''� DQG �����LQFK ��+'� GLVNV



$SSHQGL[ %3URGXFW ,QIRUPDWLRQ

��

3DUWV DQG (TXLSPHQW IRU &RQQHFWLRQV

,�2 &RQQHFWLQJ &DEOH
&RQQHFWLQJ 3& 0RGHO &DEOH OHQJWK

&���+ &���+�&1��� �� FP

17��0�&13���

&���+�&1���

�� FP

17��0�&13���

&���+�&1���

� P

17��0�&13���

&���+�&1���

� P

17��0�&13���

&���+�&1���

�� P

&PP+ &���+�&1��� �� FP

17��0�&13���

&��+�&1���

�� FP

17��0�&13���

&��+�&1���

� P
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5HYLVLRQ +LVWRU\

$ PDQXDO UHYLVLRQ FRGH DSSHDUV DV D VXIIL[ WR WKH FDWDORJ QXPEHU RQ WKH IURQW FRYHU RI WKH PDQXDO�

&DW� 1R� 9����(���

5HYLVLRQ FRGH

7KH IROORZLQJ WDEOH RXWOLQHV WKH FKDQJHV PDGH WR WKH PDQXDO GXULQJ HDFK UHYLVLRQ� 3DJH QXPEHUV UHIHU WR WKH
SUHYLRXV YHUVLRQ�

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW

� 'HFHPEHU ���� 2ULJLQDO SURGXFWLRQ
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