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1RWLFH�
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\ ZDUQLQJV LQ WKLV PDQXDO� $OZD\V KHHG WKH
LQIRUPDWLRQ SURYLGHG ZLWK WKHP�

,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ ORVV RI OLIH RU VHULRXV
LQMXU\�

,QGLFDWHV LQIRUPDWLRQ WKDW� LI QRW KHHGHG� FRXOG UHVXOW LQ PLQRU LQMXU\ RU GDP�
DJH WR WKH SURGXFW�

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�

,QGLFDWHV LQIRUPDWLRQ RI SDUWLFXODU LQWHUHVW IRU HIILFLHQW DQG FRQYHQLHQW RSHUD�
WLRQ RI WKH SURGXFW�

,QGLFDWHV OLVWV RI RQH VRUW RU DQRWKHU� VXFK DV SURFHGXUHV� SUHFDXWLRQV� 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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�ï� &RPSRQHQWV DQG )XQFWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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,QVWDOODWLRQ DQG :LULQJ �� � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 0RXQWLQJ WKH 'LVSOD\ 7HUPLQDO 8QLW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &DEOH &RQVWUXFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %DWWHU\ 0DLQWHQDQFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6(&7,21 �
0RGHV DQG 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � �

�ï� 2SHUDWLQJ 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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6(&7,21 �
'LVSOD\LQJ 7H[W DQG *UDSKLFV ��� � � � � � � � � � � � � � � � � � � � � �

�ï� &XUVRU $VVLJQPHQW 7DEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� *UDSKLF &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7H[W DQG *UDSKLFV LQ 7HUPLQDO 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %DU *UDSK ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3DJH 5HDG ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $SSOLFDWLRQ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 1XPHULF 9DOXH 'LVSOD\ �&RPPDQG ,� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 5HJLVWHULQJ &KDUDFWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$SSHQGLFHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
$ 6SHFLILFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
% &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
& (UURUV DQG 7URXEOHVKRRWLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
' -,6 &KDUDFWHU &RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
( $6&,, &RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
) 6WDQGDUG 0RGHOV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

*ORVVDU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
,QGH[ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
20521 6DOHV 2IILFHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
5HYLVLRQ +LVWRU\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



L[

$ERXW WKLV 0DQXDO�

7KLV PDQXDO GHVFULEHV RSHUDWLRQ RI WKH &����'7������� 'LVSOD\ 7HUPLQDO 8QLW� 7KLV 8QLW LV DQ /&'
GRW PDWUL[ PRQLWRULQJ GHYLFH WKDW PD\ EH FRQQHFWHG WR D KRVW XVLQJ HLWKHU VHULDO RU SDUDOOHO LQWHUIDFHV�
'DWD LV VWRUHG RQ DQ (3520 FKLS RU LQ 5$0 ZLWK EDWWHU\ EDFN�XS� 7KLV PDQXDO LV RUJDQL]HG DV IRO�
ORZV�

6HFWLRQ � 1RPHQFODWXUH DQG )HDWXUHV� GHVFULEHV WKH SK\VLFDO FRPSRQHQWV RI WKH 'LVSOD\ 7HUPLQDO
8QLW� ,W DOVR GLDJUDPV SRVVLEOH V\VWHP FRQILJXUDWLRQV�

6HFWLRQ � ,QVWDOODWLRQ DQG :LULQJ� GHVFULEHV PRXQWLQJ WKH 'LVSOD\ 7HUPLQDO 8QLW DQG WKH ZLULQJ UH�
TXLUHG IRU FRPPXQLFDWLRQ ZLWK WKH KRVW�

6HFWLRQ � 0RGHV DQG 6ZLWFK 6HWWLQJV� GHVFULEHV HDFK RI WKH ILYH RSHUDWLQJ PRGHV DQG WKHLU ',3
VZLWFK VHWWLQJV�

6HFWLRQ � 'LVSOD\LQJ 7H[W DQG *UDSKLFV� GHVFULEHV WKH VHWWLQJV DQG SURJUDPPLQJ UHTXLUHG WR GLVSOD\
GDWD RQ WKH 8QLW·V GLVSOD\� 6HYHUDO H[DPSOHV DUH H[SODLQHG�

$SSHQGL[HV� D *ORVVDU\� DQG DQ ,QGH[ DUH DOVR LQFOXGHG�
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,QWURGXFWLRQ

�ï� &RPSRQHQWV DQG )XQFWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 6\VWHP &RQILJXUDWLRQV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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,QWURGXFWLRQ
7KH &����'7������� 'LVSOD\ 7HUPLQDO 8QLW LV D SURJUDPPDEOH GRW PDWUL[
/&' GLVSOD\ FDSDEOH RI GLVSOD\LQJ XS WR � OLQHV RI �� FKDUDFWHUV� 7KH 8QLW
FDQ GLVSOD\ WH[W RU JUDSKLFV� ,W LV SULPDULO\ XVHG DV D V\VWHP PRQLWRULQJ GH�
YLFH�

&KDUDFWHU VHWV UHVLGHQW LQ WKH 'LVSOD\ 7HUPLQDO 8QLW LQFOXGH $6&,, DQG -,6
�-DSDQHVH ,QGXVWULDO 6WDQGDUG�� &XVWRP FKDUDFWHU VHWV PD\ EH SURJUDPPHG
LQ � [ �� � [ ��� DQG �� [ �� SL[HO VL]HV� 7KH EDVLF FKDUDFWHU VHWV FDQ EH H[�
SDQGHG DQG FRPSUHVVHG KRUL]RQWDOO\ DQG YHUWLFDOO\� SURYLGLQJ D WRWDO RI QLQH
VL]HV� &KDUDFWHUV PD\ EH GLVSOD\HG LQ QRUPDO YLGHR� LQYHUVH YLGHR RU EOLQNLQJ
IRUPDW� 7KUHH EDFNOLJKW FRORUV DUH DYDLODEOH� UHG� JUHHQ DQG RUDQJH� ,Q DGGL�
WLRQ WR VWDQGDUG FKDUDFWHU RXWSXW� XS WR IRXU EDU JUDSKV FDQ EH GLVSOD\HG DW
RQH WLPH�

�ï� &RPSRQHQWV DQG )XQFWLRQV
7KH IROORZLQJ GLDJUDPV VKRZ WKH DSSHDUDQFH RI WKH 8QLW�

)URQW 9LHZ 7KH IURQW SDQHO KDV WKUHH PHPEUDQH NH\V ORFDWHG WR WKH ULJKW RI WKH GLVSOD\�
7KHVH NH\V DUH XVHG WR VFUROO WKURXJK GDWD EORFNV�
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'LVSOD\

3UHYLRXV
EORFN

5HODWHG
EORFN

1H[W
EORFN

7KH WRS DQG ERWWRP NH\V VFUROO WKURXJK GDWD EORFNV LQ DVFHQGLQJ RU GHVFHQG�
LQJ RUGHU� 7KH SUHYLRXV EORFN NH\ ZLOO ZUDS DURXQG WR WKH KLJKHVW EORFN ����
RU ���� GHSHQGLQJ RQ WKH VL]H RI PHPRU\� DIWHU EORFN �� 7KH QH[W EORFN NH\
ZLOO UROO RYHU IURP WKH KLJKHVW EORFN WR EORFN �� :KHQ SLQ �� LV 21� WKH SUH�
YLRXV DQG QH[W EORFN NH\V DUH RSHUDWLRQDO RQO\ ZKHQ HQDEOHG YLD WKH )URQW
3DQHO &RPPDQG�

&RPPDQGV PD\ EH HPEHGGHG ZLWKLQ GDWD EORFNV WR IRUP OLQNV� 3UHVVLQJ WKH
8QLW·V FHQWHU NH\ ZLOO FDXVH WKH QH[W EORFN LQ WKH FKDLQ WR EH GLVSOD\HG� ,I WKH
GDWD EORFN FXUUHQWO\ GLVSOD\HG KDV QR OLQNV WR RWKHU GDWD EORFNV� WKHQ SUHVV�
LQJ WKLV NH\ ZLOO KDYH QR HIIHFW�

&RPSRQHQWV DQG )XQFWLRQV 6HFWLRQ �ï�
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%DFN 9LHZ 7HUPLQDOV IRU ZLULQJ� ',3 VZLWFKHV� DQG WKH FRQWUDVW FRQWURO DUH ORFDWHG RQ
WKH EDFN RI WKH 8QLW�

6WRUDJH 0HGLD 5HPRYDEOH PHPRU\ FDUGV VWRUH WKH 'LVSOD\ 7HUPLQDO 8QLW·V GDWD� 7KH '7���
KDV D 5$0 PHPRU\ FDUG ZLWK EDWWHU\ EDFN�XS� 7KH '7��� KDV D PHPRU\
FDUG FRQWDLQLQJ D ����� (3520� 7KH FDUGV FRQWDLQLQJ 5$0 RU 520 FKLSV
DUH LQWHUFKDQJHDEOH�

7R PRXQW WKH PHPRU\ FDUG LQ WKH 'LVSOD\ 7HUPLQDO 8QLW� IROORZ WKH VWHSV RXW�
OLQHG EHORZ� 3URFHHG LQ UHYHUVH RUGHU WR UHPRYH DQ LQVWDOOHG FDUG�

0RXQWLQJ WKH 0HPRU\ &DUG
�� �� ���� �� :LWK WKH 8QLW O\LQJ GLVSOD\ VLGH GRZQ RQ D IODW VXUIDFH� ORFDWH WKH UHPRY�

DEOH SDQHO RQ WKH VLGH RI WKH FDVH�
�� :LWK \RXU WKXPE DQG LQGH[ ILQJHU� DSSO\ SUHVVXUH RQ WKH WRS DQG ERWWRP

RI WKH UHPRYDEOH SDQHO DQG SXOO RXWZDUG� 7KH FRPSDUWPHQW ZLOO RSHQ�
DOORZLQJ DFFHVV WR WKH PHPRU\ FDUG�

�� 6OLGH WKH PHPRU\ FDUG� IDFH�XS DQG FRQQHFWRU�VLGH LQ� DORQJ WKH SRVL�
WLRQLQJ JXLGHV� 6OLGH WKH FDUG XQWLO WKH PHPRU\ FDUG KDV ILUPO\ FRQ�
QHFWHG ZLWK WKH 'LVSOD\ 7HUPLQDO 8QLW·V LQWHUQDO FRQQHFWLRQ�

�� 5HSODFH WKH UHPRYDEOH SDQHO�
7R SURJUDP D '7���� FRQQHFW WKH 8QLW WR D SHUVRQDO FRPSXWHU YLD WKH
56����&� 56����� RU ���ELW SDUDOOHO LQWHUIDFH� 7R SURJUDP D '7���� UHPRYH
WKH PHPRU\ FDUG IURP WKH FRPSDUWPHQW DQG XVH D 3520 :ULWHU WR ZULWH GDWD
WR WKH 520�

%RWK PRGHOV RI PHPRU\ FDUGV DUH LQWHUFKDQJHDEOH ZLWK ERWK PRGHOV RI WKH
'LVSOD\ 7HUPLQDO 8QLW� 5HSODFHPHQWV DQG VSDUHV DUH DYDLODEOH IURP \RXU
20521 GHDOHU� ,I WKH 'LVSOD\ 7HUPLQDO 8QLW UHTXLUHV IDFWRU\ VHUYLFLQJ� VKLS LW
ZLWK D PHPRU\ FDUG LQVWDOOHG�

&RPSRQHQWV DQG )XQFWLRQV 6HFWLRQ �ï�
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�ï� 6\VWHP &RQILJXUDWLRQV
&RPPXQLFDWLRQ ZLWK WKH 'LVSOD\ 7HUPLQDO 8QLW LV YLD 56����&� 56����� RU ��
9'& SDUDOOHO LQWHUIDFHV� ,I 56���� RU SDUDOOHO FRPPXQLFDWLRQ LV XVHG� XS WR
�� 8QLWV PD\ EH DFFHVVHG LQGLYLGXDOO\ E\ WKH KRVW GHYLFH�

���9'& 3DUDOOHO ,QWHUIDFH 7KH IROORZLQJ GLDJUDP VKRZV PXOWLSOH 'LVSOD\ 7HUPLQDO 8QLWV FRQQHFWHG WR D
&��� 3& XVLQJ WKH SDUDOOHO LQWHUIDFH�

56���� ,QWHUIDFH 7KH IROORZLQJ GLDJUDP VKRZV PXOWLSOH 'LVSOD\ 7HUPLQDO 8QLWV FRQQHFWHG WR DQ
$7�FRPSDWLEOH SHUVRQDO FRPSXWHU XVLQJ WKH 56���� LQWHUIDFH�

56����& ,QWHUIDFH 7KH IROORZLQJ GLDJUDP VKRZV WKH 'LVSOD\ 7HUPLQDO 8QLW FRQQHFWHG WR D &���
3&� $Q $6&,, 8QLW LV PRXQWHG WR WKH %DFNSODQH RI WKH 3&�

6\VWHP &RQILJXUDWLRQV 6HFWLRQ �ï�
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6LPLODUO\� WKH 56����& LQWHUIDFH PD\ EH XVHG WR FRQQHFW WKH 'LVSOD\ 7HUPL�
QDO 8QLW WR DQ ,%0 $7�FRPSDWLEOH SHUVRQDO FRPSXWHU�

,%0 $7�FRPSDWLEOH

6\VWHP &RQILJXUDWLRQV 6HFWLRQ �ï�
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,QVWDOODWLRQ DQG :LULQJ

7KLV VHFWLRQ GHVFULEHV KRZ WR PRXQW WKH 'LVSOD\ 7HUPLQDO 8QLW RQWR DQ LQVWUXPHQW UDFN� ,W DOVR GHVFULEHV WKH FDEOHV XVHG
WR FRPPXQLFDWH ZLWK D KRVW LQ HDFK RI WKH WKUHH PRGHV� ���9'& SDUDOOHO� 56����& VHULDO� DQG 56���� VHULDO�

�ï� 0RXQWLQJ WKH 'LVSOD\ 7HUPLQDO 8QLW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� &DEOH &RQVWUXFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %DWWHU\ 0DLQWHQDQFH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



�

�ï� 0RXQWLQJ WKH 'LVSOD\ 7HUPLQDO 8QLW
�� �� ���� �� 7R DFFRPPRGDWH WKH 'LVSOD\ 7HUPLQDO 8QLW� FXW DQ RSHQLQJ LQ WKH

PRXQWLQJ SDQHO WR WKH IROORZLQJ GLPHQVLRQV�

��� ���� PP

����
���� PP

�� 5HPRYH WKH IRXU VFUHZV IURP WKH PRXQWLQJ EUDFNHWV RQ WKH EDFN SDQHO
RI WKH 'LVSOD\ 7HUPLQDO 8QLW� 5HPRYH WKH PRXQWLQJ EUDFNHWV�

�� ,QVHUW WKH 'LVSOD\ 7HUPLQDO 8QLW LQWR WKH PRXQWLQJ SDQHO IURP WKH IURQW�

�� $WWDFK WKH PRXQWLQJ EUDFNHWV WR WKH 8QLW ZLWK WKH IRXU UHPRYHG HDUOLHU�

�ï� &DEOH &RQVWUXFWLRQ
7KH SRZHU VXSSO\ DQG VLJQDO FDEOHV FRQQHFW WR WKH EDFN SDQHO RI WKH 'LVSOD\
7HUPLQDO 8QLW�

3RZHU 6XSSO\ 7R VXSSO\ SRZHU WR WKH 'LVSOD\ 7HUPLQDO 8QLW� FRQQHFW WKH ���9'& WHUPLQDO
RQ WKH EDFN SDQHO RI WKH 8QLW WR D ���9'& VRXUFH XVLQJ WKH FRQQHFWRU
VXSSOLHG�

&DEOH &RQVWUXFWLRQ 6HFWLRQ �ï�



�

���9'& 3DUDOOHO 0RGH 2QH FDEOH FDQ EH XVHG IRU ERWK ���9'& SDUDOOHO DQG 56����& VHULDO FRPPX�
QLFDWLRQ PRGHV� 7KH IROORZLQJ WDEOH GHVFULEHV SLQ DVVLJQPHQWV IRU WKH FDEOH
ZKHQ WKH 8QLW LV RSHUDWLQJ LQ SDUDOOHO PRGH�

3LQ 1R� 6LJQDO QDPH 'LUHFWLRQ 5HPDUNV

� '�67% ,QSXW ïïï

� WR � ïïï ïïï ïïï

� '$7$ � ,QSXW 3DJH GDWD �

� '$7$ � ,QSXW 3DJH GDWD �

�� '$7$ � ,QSXW 3DJH GDWD �

�� '$7$ � ,QSXW 3DJH GDWD �

�� '$7$ � ,QSXW 3DJH GDWD �

�� '$7$ � ,QSXW 3DJH GDWD �

�� '$7$ � ,QSXW 3DJH GDWD �

�� '$7$ � ,QSXW 3DJH GDWD �

�� '� 67% ,QSXW 1XPHULF YDOXH LQSXW VWUREH

�� 5($'< 2XWSXW 8QLW VWDWXV

�� *1' �QHJDWLYH� ïïï ïïï

�� *1' �QHJDWLYH�

�� '$7$ � ,QSXW 3DJH GDWD ��GLJLW GHVLJQDWLRQ

�� '$7$ � ,QSXW 3DJH GDWD ��GLJLW GHVLJQDWLRQ

�� '$7$ �� ,QSXW 3DJH GDWD ���GLJLW GHVLJQDWLRQ

�� 3$*(�,1& ,QSXW 3DJH DXWR�LQFUHPHQW

�� �� 9'& �SRVLWLYH� ïïï ïïï

�� �� 9'& �SRVLWLYH� ïïï ïïï

&DEOH &RQVWUXFWLRQ 6HFWLRQ �ï�



��

56����& 6HULDO 0RGH 7KH 'LVSOD\ 7HUPLQDO 8QLW XVHV WKH VDPH FDEOH IRU ERWK ���9'& SDUDOOHO DQG
56����& VHULDO FRPPXQLFDWLRQ� 7KH FRPPXQLFDWLRQ PRGH LV VHOHFWHG XVLQJ
WKH ',3 VZLWFK DV GHVFULEHG LQ �ï� ',3 6ZLWFK 6HWWLQJV� 7KH IROORZLQJ GLD�
JUDP VKRZV SLQ DVVLJQPHQWV ZKHQ WKH FDEOH LV FRQQHFWHG WR WKH '%�� VHULDO
LQWHUIDFH RI D SHUVRQDO FRPSXWHU�

&DEOH &RQVWUXFWLRQ 6HFWLRQ �ï�



��

&RQQHFWLRQV WR D 3HUVRQDO &RPSXWHU LQ 6HULDO 56����& 0RGH

3HUVRQDO

FRPSXWHU
FRQQHFWRU SLQ QR�

'LVSOD\ 7HUPLQDO
8QLW FRQQHFWRU
SLQ QR�

�

� �6'�

� �5'�

� �56�

� �&6�

�

� �6*�

�

�

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

�

� �6'�

� �5'�

� �56�

� �&6�

�

� �6*�

�

�

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

&DEOH &RQVWUXFWLRQ 6HFWLRQ �ï�



��

56���� 6HULDO 0RGH :KHQ WKH 'LVSOD\ 7HUPLQDO 8QLW LV VHW WR FRPPXQLFDWH ZLWK LWV KRVW LQ WKLV
PRGH� XS WR �� 8QLWV PD\ EH LQGLYLGXDOO\ DGGUHVVHG� 7KH IROORZLQJ GLDJUDP
VKRZV SLQ DVVLJQPHQWV IRU D FDEOH EHWZHHQ WKH 8QLW·V EDFN SDQHO DQG D SHU�
VRQDO FRPSXWHU�

3LQ 1R� 6LJQDO QDPH 'LUHFWLRQ 5HPDUNV

� ïïï ïïï 6HQG GDWD

� 6' 2XWSXW 5HFHLYH GDWD

� 5' ,QSXW 5HTXHVW WR VHQG

� 56 2XWSXW &OHDU WR VHQG

� &6 ,QSXW

� ïïï ïïï 6LJQDO JURXQG

� 6* ïïï ïïï

� WR �� ïïï ïïï ïïï

7KH IROORZLQJ GLDJUDP LOOXVWUDWHV KRZ WKH 'LVSOD\ 7HUPLQDO 8QLW FRQQHFWV WR D
SHUVRQDO FRPSXWHU�

�VW 'LVSOD\ 7HUPLQDO 8QLW

7R�IURP
SHUVRQDO
FRPSXWHU

6'% *1'6'$ 5'$

� ï
�� 9'&

� �� 9'&

�QG 'LVSOD\ 7HUPLQDO 8QLW

6'$ 5'%*1' 5'$5'% 6'%

&RQQHFWLQJ WKH 56����
&DEOLQJ

&DEOH &RQVWUXFWLRQ 6HFWLRQ �ï�



��

�ï� %DWWHU\ 0DLQWHQDQFH
7KH 5$0 FDUG IRU WKH '7��� 'LVSOD\ 7HUPLQDO 8QLW LV SURYLGHG ZLWK D EDFNXS
EDWWHU\� %DWWHU\ OLIH LV DSSUR[LPDWHO\ ILYH \HDUV ZKHQ WKH 8QLW LV VWRUHG DW DQ
DPELHQW WHPSHUDWXUH RI ���&� 2QH VSDUH EDWWHU\ IRU WKH 8QLW VKRXOG EH NHSW
RQ KDQG WR HQVXUH FRQWLQXRXV RSHUDWLRQ RI WKH 8QLW�

$V WKH EDWWHU\ QHDUV H[SLUDWLRQ� WKH PHVVDJH ´5(3/$&( %$77(5<µ ZLOO EH
GLVSOD\HG ZKHQ WKH 'LVSOD\ 7HUPLQDO 8QLW LV WXUQHG 21� 7KH EDWWHU\ VKRXOG
EH UHSODFHG ZLWKLQ RQH PRQWK DIWHU WKLV PHVVDJH ILUVW DSSHDUV�

1RWH &RPSOHWH WKLV SURFHGXUH ZLWKLQ WKUHH PLQXWHV RU 5$0 GDWD ZLOO EH
ORVW�

%DWWHU\ 5HSODFHPHQW
�� �� ���� �� 7XUQ 2)) WKH SRZHU WR WKH 8QLW�

�� 5HPRYH WKH VLGH SDQHO DV VKRZQ EHORZ E\ SUHVVLQJ WKH WRS DQG ERWWRP
SDQHOV ZLWK \RXU WKXPE DQG LQGH[ ILQJHU�

�� 3XOO RXW WKH 5$0 &DUG�
�� &XW WKH EDQGV KROGLQJ WKH EDWWHU\� 5HSODFH WKH EDWWHU\�

1RWH ,QVWDOO WKH QHZ EDWWHU\ ZLWKLQ WKUHH PLQXWHV RI UHPRYLQJ WKH ROG
EDWWHU\� RU 5$0 GDWD ZLOO EH ORVW�

%DWWHU\ 0DLQWHQDQFH 6HFWLRQ �ï�



��

6(&7,21 �
0RGHV DQG 6ZLWFK 6HWWLQJV

7KLV VHFWLRQ H[SODLQV WKH ILYH RSHUDWLQJ PRGHV RI WKH 'LVSOD\ 7HUPLQDO 8QLW� 7KHVH PRGHV DUH 3DJH 5HDG� 7HUPLQDO� '\�
QDPLF 6FDQ� 5HDG�:ULWH� DQG 6HOI�GLDJQRVLV� ,Q DGGLWLRQ WR WKH ILYH RSHUDWLQJ PRGHV� WKHUH DUH WKUHH FRPPXQLFDWLRQ
PRGHV� SDUDOOHO� VHULDO 56����&� DQG 56����� (DFK RI WKH RSHUDWLQJ PRGHV� H[FHSW RQH� XWLOL]HV RQO\ RQH RI WKH WKUHH
FRPPXQLFDWLRQ PRGHV� 'HSHQGLQJ RQ WKH DSSOLFDWLRQ� WHUPLQDO PRGH FDQ XWLOL]H DOO WKUHH� 7KH RSHUDWLQJ PRGHV DQG FRP�
PXQLFDWLRQ SDUDPHWHUV DUH VHW ZLWK WKH ',3 VZLWFK RQ WKH EDFN SDQHO RI WKH 8QLW� 7KH VHFRQG SDUW RI WKLV VHFWLRQ H[SODLQV
WKH ',3 VZLWFK VHWWLQJV IRU DOO WKH SRVVLEOH RSHUDWLQJ PRGH�FRPPXQLFDWLRQ PRGH FRPELQDWLRQV�

�ï� 2SHUDWLQJ 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3DJH 5HDG 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7HUPLQDO 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� '\QDPLF 6FDQ 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5HDG�:ULWH 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3DJH 5HDG DQG 5HDG�:ULWH 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 6HOI�GLDJQRVLV 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� ',3 6ZLWFK 6HWWLQJV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3DJH 5HDG 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7HUPLQDO 0RGH� 3DUDOOHO ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7HUPLQDO 0RGH� 6HULDO 56����& ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 7HUPLQDO 0RGH� 6HULDO 56���� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� '\QDPLF 6FDQ 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 5HDG�:ULWH 0RGH �56����&� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 3DJH 5HDG DQG 5HDG�:ULWH 0RGH �56����& DQG 3DUDOOHO� ��� � � � � � � � � � � � � � � � � �
�ï�ï� 6HOI�GLDJQRVLV 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� 2SHUDWLQJ 0RGHV
7KH IROORZLQJ WDEOH OLVWV WKH ILYH RSHUDWLQJ PRGHV RI WKH 'LVSOD\ 7HUPLQDO
8QLW� H[SODLQV WKHLU IXQFWLRQV� DQG LQGLFDWHV ZKLFK FRPPXQLFDWLRQ PRGHV DUH
XVHG ZLWK HDFK RSHUDWLQJ PRGH�

2SHUDWLQJ
PRGH

)XQFWLRQ &RPPXQLFDWLRQ PRGH

3DUDOOHO 56����& 56����

3DJH UHDG 6HQGV DQG UHDGV SDJH GDWD�

6SHFLILHV URZV DQG FROXPQV RQ
UHDG SDJH WR GLVSOD\ QXPHULF
GDWD�

<HV
��� SLQV�

1R 1R

7HUPLQDO 5HDGV SDJH GDWD UHJLVWHUHG RQ
5$0�520 FDUG�

'LVSOD\V DOSKDQXPHULF
FKDUDFWHUV IRU $6&,, 8QLW RU
SHUVRQDO FRPSXWHU�

'LVSOD\V QXPHULF GDWD�

<HV
�� SLQV�

<HV <HV

'\QDPLF VFDQ 5HDGV SDJHV LQ XQLWV RI ��
EORFNV�

<HV 1R 1R

5HDG�:ULWH &UHDWHV DQG UHJLVWHUV
PHVVDJHV�

1R <HV 1R

6HOI�GLDJQRVLV &KHFNV 'LVSOD\ 7HUPLQDO 8QLW� 1R <HV 1R

3DJH 5HDG
DQG
5HDG�:ULWH

&RPELQHV WKH IXQFWLRQV RI WKH
SDJH UHDG PRGH DQG WKH
UHDG�ZULWH PRGH�

<HV <HV 1R

%RWK WKH RSHUDWLRQ PRGH DQG WKH FRPPXQLFDWLRQ PRGH DUH VHW ZLWK ',3
VZLWFKHV RQ WKH EDFN SDQHO RI WKH 8QLW� 7KHVH ',3 VZLWFKHV DUH GLVFXVVHG LQ
��� ',3 6ZLWFK 6HWWLQJV�

�ï�ï� 3DJH 5HDG 0RGH
7KLV PRGH FDQ EH XVHG RQO\ ZLWK WKH SDUDOOHO LQWHUIDFH� $ SDJH RI D PHVVDJH
LV VHOHFWHG XVLQJ DQ ���ELW GDWD VWUREH�

,Q WKLV PRGH� WKH (6& FRPPDQG FDQQRW EH LQSXW IURP DQ H[WHUQDO VRXUFH�
7KHUHIRUH� WKH (6& FRPPDQG PXVW EH LQFOXGHG LQ WKH SDJH GDWD� SHUPLWWLQJ
FRPPDQGV VXFK DV RYHUODS GLVSOD\� HQODUJH� DQG DOWHUQDWH WR EH XVHG�

,�2 7LPLQJ
([DPSOH �� 5HDGLQJ D 3DJH RI 'DWD

'$7$

'$7$
6752%(

5($'<

%XV\

&ROXPQ GHVLJQD�
WLRQ � QXPHULF GDWD

7KH 'DWD 6WUREH VLJQDO JRHV KLJK DIWHU GDWD WUDQVPLVVLRQ LV FRPSOHWH� 'R QRW
FOHDU WKH 'DWD 6WUREH VLJQDO DIWHU WKH 5($'< VLJQDO KDV JRQH KLJK�

2SHUDWLQJ 0RGHV 6HFWLRQ �ï�



��

7KH IROORZLQJ WLPLQJ FKDUW VKRZV KRZ D QXPHULF YDOXH GLVSOD\ FRQWURO FRP�
PDQG VKRXOG EH VHW RQ WKH VFUHHQ WR LQSXW QXPHULF YDOXHV IURP DQ H[WHUQDO
VRXUFH�

([DPSOH �� 'LVSOD\LQJ DQG LQSXWWLQJ QXPHULF YDOXHV

'$7$

'$7$
6752%(

5($'<

1� 67%

�� PV

3DJH
GDWD �D�

&ROXPQ GHVLJQD�
WLRQ � QXPHULF GDWD

3DJH
GDWD �E�

&ROXPQ GHVLJQD�
WLRQ � QXPHULF GDWD

%HFDXVH QXPHULF GDWD PXVW EH GLVSOD\HG DW KLJK VSHHGV� WKH 5($'< DQG
%86< VLJQDOV DUH QRW XWLOL]HG�

7KH SUHFHGLQJ RSHUDWLRQ LV SHUIRUPHG DV IROORZV�

',3 6ZLWFK 3LQ ��� 2))

�� 3DJH �D� �DQ\ SDJH� LV UHDG� $W WKLV WLPH� WKH ILUVW GLVSOD\ SRVLWLRQ FRP�
PDQG RI QXPHULF GDWD PXVW EH VHW LQ �D��

�� 1H[W� QXPHULF GDWD �FRQVLVWLQJ RI � FROXPQV�� � SLQV RI 'LJLW GHVLJQD�
WLRQV �GDWD OLQHV �� �� DQG ���� DQG WKH 1�67% VLJQDOV DUH WXUQHG 21 IRU
�� PV� 7KH 'LVSOD\ 7HUPLQDO 8QLW WKHQ F\FOLFDOO\ �DW LQWHUYDOV RI DSSUR[L�
PDWHO\ �� WR �� PV� UHDGV WKH QXPHULF GDWD� LI 1�67% LV KLJK� DQG GLV�
SOD\V WKH GDWD LQ WKH WZR VSHFLILHG FROXPQV� �8S WR � FROXPQV DQG ��
FKDUDFWHUV FDQ EH VSHFLILHG��

'LVSOD\LQJ 'DWD LQ 3DJH 5HDG 0RGH

'LJLW
GHVLJQDWLRQ

1XPHULF
YDOXH

�� � � � � � � � � � �

0RUH VLJQLILFDQW
GLJLW

/HVV VLJQLILFDQW
GLJLW

���

��

�

�

� �

�

�

&ROXPQ

1XPHULF YDOXHV DUH GLVSOD\HG DW WKH SRVLWLRQV VSHFLILHG
E\ WKH (6& < FRPPDQG�

���� ���� ���������������

�

��

�� �

�

�

�

�

�

�

� �

2SHUDWLQJ 0RGHV 6HFWLRQ �ï�



��

',3 6ZLWFK 3LQ ��� 21

1XPHULF 'HVLJQDWLRQV

$ PD[LPXP RI � GLJLWV FDQ EH GLVSOD\HG� 7KH QXPEHU LV LQSXW IURP WKH KRVW
XVLQJ D 'LJLW GHVLJQDWLRQ DQG D QXPHULF GDWD DV VKRZQ EHORZ� 7KH GLVSOD\
ZLOO DSSHDU ZKHQ WKH OHDVW VLJQLILFDQW GLJLW �/6'� KDV EHHQ GHVLJQDWHG �L�H��
ZKHQ 'DWD �� �� DQG �� DUH DOO ]HUR�� $OO GDWD LV EXIIHUHG XQWLO WKH /6' KDV
EHHQ UHFHLYHG�

'LJLW
GHVLJQDWLRQ

1XPHULF
YDOXH

�� � � � � � � � � � �

0RUH VLJQLILFDQW
GLJLW �'+�

/HVV VLJQLILFDQW
GLJLW �'/�

���

��

�

�

�

��

�� �

'+ '/

/6'

$ VWDEOH VLJQDO LV UHTXLUHG IRU DSSUR[LPDWHO\ �� PV WR UHDG WZR GLJLWV�

1RWH� 1XPHULF GDWD FDQ RQO\ EH GLVSOD\HG LQ ��� ZLGWK DQG ��� ZLGWK� IXOO
DQG GRXEOH ZLGWK FDQQRW EH GLVSOD\HG�

�ï�ï� 7HUPLQDO 0RGH
7KLV RSHUDWLQJ PRGH FDQ EH XVHG ZLWK DOO WKUHH FRPPXQLFDWLRQ PRGHV� ,Q
WKLV PRGH� FKDUDFWHUV DQG EDU JUDSKV FDQ EH GLVSOD\HG E\ WUDQVIHUULQJ FRQ�
WURO FRPPDQG FRGHV �H�J�� (6&� DQG GLVSOD\ GDWD WR WKH 'LVSOD\ 7HUPLQDO 8QLW
IURP DQ H[WHUQDO VRXUFH� ,W LV DOVR SRVVLEOH WR UHDG DQG GLVSOD\ SDJH GDWD
VWRUHG RQ WKH 5$0�520 FDUG�

6LQFH KLJK�VSHHG SURFHVVLQJ LV UHTXLUHG LQ WKLV PRGH� WKH 5($'< VLJQDO ZLOO
JR KLJK EHIRUH WKH LQWHUQDO EXIIHU ILOOV �H[FHSW ZKHQ WKH 56���� LQWHUIDFH LV
XVHG�� 7KHUHIRUH� LQSXW GDWD LV DFFHSWHG VHTXHQWLDOO\ ZKLOH WKH 5($'< VLJQDO
LV KLJK�

�ï�ï� '\QDPLF 6FDQ 0RGH
7KLV RSHUDWLQJ PRGH LV XVHG WR GLVSOD\ XS WR �� SDJHV RI GDWD F\FOLFDOO\ RQ
WKH 'LVSOD\ 7HUPLQDO 8QLW� 7KLV PRGH FDQ EH XVHG ZLWK WKH SDUDOOHO LQWHUIDFH
RQO\�

(OHYHQ GDWD OLQHV �GDWD � WR ��� DUH XVHG WR JHQHUDWH DQ � [ � PDWUL[� 2QH RI
�� SDJHV LV GLVSOD\HG F\FOLFDOO\� GHSHQGLQJ RQ LWV VWDWXV�

'DWD OLQHV � WKURXJK � DUH LQSXW ZKHQ DQ\ RQH RI GDWD OLQHV �� �� RU �� LV KLJK
DQG WKH SDJH FRUUHVSRQGLQJ WR WKH LQSXW GDWD LV GLVSOD\HG� 3DJH GDWD LV DOWHU�
QDWHO\ GLVSOD\HG DW ��VHFRQG LQWHUYDOV XQWLO DOO OLQHV JR ORZ�

:KLOH WKH 8QLW LV LQ WKLV PRGH� WKH ILUVW DGGUHVV RI D SDJH FDQ EH FKDQJHG
XVLQJ WKH ',3 VZLWFK RQ WKH EDFN SDQHO�

2SHUDWLQJ 0RGHV 6HFWLRQ �ï�



��

'\QDPLF 6FDQ 0RGH 'LVSOD\ 0DWUL[

'DWD /LQH R

�

�

�

�

�

�

�

�

�

��

6FDQ
DGGUHVV <

6FDQ
DGGUHVV
;

� [ � PDWUL[

'DWD 1R� R � � � � � � �

�

�

��

�ï�ï� 5HDG�:ULWH 0RGH
7KLV PRGH LV XVHG WR ERWK UHDG DQG ZULWH PHVVDJHV DQG XVHU�GHILQHG FKDU�
DFWHUV IURP D SHUVRQDO FRPSXWHU WR WKH 'LVSOD\ 7HUPLQDO 8QLW� 7KH UHDG�ZULWH
PRGH FDQ EH XVHG RQO\ ZLWK WKH 56����& VHULDO LQWHUIDFH�

�ï�ï� 3DJH 5HDG DQG 5HDG�:ULWH 0RGH
7KH 3DJH 5HDG DQG 5HDG�:ULWH 0RGH HQDEOHV DSSOLFDWLRQ RI WKH IXQFWLRQV RI
WKH SDJH UHDG PRGH DQG WKH UHDG�ZULWH PRGH ZLWKRXW VZLWFKLQJ PRGHV� L�H�� LW
VXSSRUWV WKH IXQFWLRQV RI ERWK RI WKHVH PRGHV�

�ï�ï� 6HOI�GLDJQRVLV 0RGH
7KLV PRGH LV XVHG WR FKHFN WKH RSHUDWLRQV RI WKH 'LVSOD\ 7HUPLQDO 8QLW�

2SHUDWLQJ 0RGHV 6HFWLRQ �ï�



��

�ï� ',3 6ZLWFK 6HWWLQJV
7KH 'LVSOD\ 7HUPLQDO 8QLW FDQ RSHUDWH LQ DQ\ RI WKH PRGHV GHVFULEHG LQ WKH
SUHYLRXV VHFWLRQ� 7KHVH PRGHV DUH VHOHFWHG ZLWK WKH ���SLQ ',3 VZLWFK RQ
WKH EDFN SDQHO RI WKH 8QLW� 1RWH WKDW RQO\ RQH PRGH FDQ EH VSHFLILHG DW D
WLPH� DQG WKH PRGH VHOHFWHG EHFRPHV YDOLG ZKHQ WKH 8QLW LV WXUQHG 21�

�ï�ï� 3DJH 5HDG 0RGH
� � � � � � � � � �� �� �� �� �� �� ��

�� 21
�� 2))

0RGH 6HOHFWLRQ

)RU SLQV �� �� �� DQG ��� UHIHU WR WKH WDEOHV EHORZ� $OO RWKHU SLQV VKRXOG EH VHW
DV VKRZQ�

6HWWLQJ 3LQ �� 'DWD LQSXW
FRGH

3LQ �� 6WUREH

� %&' FRGH (QDEOHG

� +(; FRGH 'LVDEOHG

6HWWLQJ 3LQ ��� 1XPHULF GLVSOD\ FRPPDQG 3LQ ��� &KDUDFWHU VL]H

� &RPPDQG , FRPSDWLELOLW\ )XOO�ZLGWK� ��� ZLGWK

� &RPPDQG ,, FRPSDWLELOLW\ ��� ZLGWK

�ï�ï� 7HUPLQDO 0RGH� 3DUDOOHO
� � � � � � � � � �� �� �� �� �� �� ��

�� 21
�� 2))

0RGH 6HOHFWLRQ

)RU SLQV �� DQG ��� UHIHU WR WKH WDEOH EHORZ�
$OO RWKHU SLQV VKRXOG EH VHW DV VKRZQ�

6HWWLQJ 3LQ ��� 1XPHULF GLVSOD\ FRPPDQG 3LQ ��� &KDUDFWHU VL]H

� &RPPDQG , FRPSDWLELOLW\ )XOO�ZLGWK� ��� ZLGWK

� &RPPDQG ,, FRPSDWLELOLW\ ��� ZLGWK

',3 6ZLWFK 6HWWLQJV 6HFWLRQ �ï�



��

�ï�ï� 7HUPLQDO 0RGH� 6HULDO 56����&
� � � � � � � � � �� �� �� �� �� �� ��

�� 21
�� 2))

0RGH 6HOHFWLRQ

)RU SLQV � WKURXJK �� �� DQG ��� UHIHU WR WKH WDEOHV EHORZ�
$OO RWKHU SLQV VKRXOG EH VHW DV VKRZQ�

6HWWLQJ %DXG UDWH

3LQ � 3LQ �

� � ���� EDXG

� � ���� EDXG

� � ���� EDXG

� � ���� EDXG

6HWWLQJ 3LQ �� 'DWD OHQJWK

� (LJKW ELWV

� 6HYHQ ELWV

6HWWLQJ 3DULW\

3LQ � 3LQ �

��� � 1R 3DULW\

� � (YHQ 3DULW\

� � 2GG 3DULW\

6HWWLQJ 3LQ �� 6WRS ELW

� 2QH VWRS ELW

� 7ZR VWRS ELWV

6HWWLQJ 7UDQVIHU FRQWURO

3LQ � 3LQ �

��� � 1RQH

� � ;21� ;2))

� � &RQWURO 6LJQDO

6HWWLQJ 3LQ ��� 1XPHULF GLVSOD\ FRPPDQG 3LQ ��� &KDUDFWHU VL]H

� &RPPDQG , FRPSDWLELOLW\ )XOO�:LGWK� ��� ZLGWK

� &RPPDQG ,, FRPSDWLELOLW\ ��� ZLGWK

',3 6ZLWFK 6HWWLQJV 6HFWLRQ �ï�



��

�ï�ï� 7HUPLQDO 0RGH� 6HULDO 56����
� � � � � � � � � �� �� �� �� �� �� ��

�� 21
�� 2))

0RGH 6HOHFWLRQ

)RU SLQV � WKURXJK �� �� DQG ��� UHIHU WR WKH WDEOHV EHORZ�
$OO RWKHU SLQV VKRXOG EH VHW DV VKRZQ�

6HWWLQJ 3ROOLQJ

3LQ � 3LQ � 3LQ � 3LQ � DGGUHVV

� � � � ��

� � � � ��

� � � � ��

� � � � ��

� � � � ��

� � � � ��

� � � � ��

� � � � ��

� � � � ��

� � � � ��

� � � � ��

� � � � ��

� � � � ��

� � � � ��

� � � � ��

� � � � ��

6HWWLQJ 3LQ �� %DXG UDWH 3LQ �� 'DWD OHQJWK

� ����� EDXG (LJKW ELWV

� ����� EDXG 6HYHQ ELWV

6HWWLQJ 3DULW\

3LQ � 3LQ �

��� � 1R SDULW\

� � (YHQ SDULW\

� � 2GG SDULW\

6HWWLQJ 3LQ �� 6WRS ELW

� 2QH VWRS ELW

� 7ZR VWRS ELWV

6HWWLQJ 3LQ ��� 1XPHULF GLVSOD\ FRPPDQG 3LQ ��� &KDUDFWHU VL]H

� &RPPDQG , FRPSDWLELOLW\ )XOO�ZLGWK� ��� ZLGWK

� &RPPDQG ,, FRPSDWLELOLW\ ��� ZLGWK

',3 6ZLWFK 6HWWLQJV 6HFWLRQ �ï�



��

�ï�ï� '\QDPLF 6FDQ 0RGH
� � � � � � � � � �� �� �� �� �� �� ��

�� 21
�� 2))

0RGH 6HOHFWLRQ

)RU SLQV �� �� �� DQG ��� UHIHU WR WKH WDEOHV EHORZ�
$OO RWKHU SLQV VKRXOG EH VHW DV VKRZQ�

6HWWLQJ 3DJH

3LQ � 3LQ � 3LQ � UDQJH

� � � � WR ��

� � � �� WR ��

� � � �� WR ��

� � � �� WR ��

� � � ��� WR ���

� � � ��� WR ���

� � � ��� WR ���

� � � ��� WR ���

6HWWLQJ 3LQ ��� &KDUDFWHU VL]H

� )XOO�ZLGWK� ��� ZLGWK

� ��� ZLGWK

�ï�ï� 5HDG�:ULWH 0RGH �56����&�
� � � � � � � � � �� �� �� �� �� �� ��

�� 21
�� 2))

0RGH 6HOHFWLRQ

6HWWLQJ %DXG UDWH

3LQ � 3LQ �

� � ����� EDXG

6HWWLQJ 3LQ �� 'DWD OHQJWK

� (LJKW ELWV

� 6HYHQ ELWV

6HWWLQJ 3DULW\

3LQ � 3LQ �

� � 1R 3DULW\

� � (YHQ 3DULW\

� � 2GG 3DULW\

6HWWLQJ 3LQ �� 6WRS ELW

� 2QH VWRS ELW

� 7ZR VWRS ELW

',3 6ZLWFK 6HWWLQJV 6HFWLRQ �ï�



��

6HWWLQJ 7UDQVIHU FRQWURO

3LQ � 3LQ �

��� � 1RQH

� � ;21� ;2))

� � &RQWURO 6LJQDO

6HWWLQJ 3LQ ��� )RQW

� )XOO�ZLGWK� ��� ZLGWK

� ��� ZLGWK

�ï�ï� 3DJH 5HDG DQG 5HDG�:ULWH 0RGH �56����& DQG 3DUDOOHO�
� � � � � � � � � �� �� �� �� �� �� ��

�� 21
�� 2))

0RGH 6HOHFWLRQ

)RU SLQV � WKURXJK �� UHIHU WR WKH WDEOHV EHORZ�
$OO RWKHU SLQV VKRXOG EH VHW DV VKRZQ�

6HWWLQJ %DXG UDWH

3LQ � 3LQ �

� � ���� EDXG

� � ���� EDXG

� � ���� EDXG

� � ���� EDXG

6HWWLQJ 3LQ �� 'DWD OHQJWK

� (LJKW ELWV

� 6HYHQ ELWV

6HWWLQJ 3DULW\

3LQ � 3LQ �

��� � 1R 3DULW\

� � (YHQ 3DULW\

� � 2GG 3DULW\

6HWWLQJ 3LQ �� 6WRS ELW

� 2QH VWRS ELW

� 7ZR VWRS ELWV

6HWWLQJ 7UDQVIHU FRQWURO

3LQ � 3LQ �

��� � 1RQH

� � ;21� ;2))

� � &RQWURO 6LJQDO

6HWWLQJ 3LQ �� 'DWD LQSXW FRGH 3LQ ��� 6WUREH

� %&' FRGH 6WUREH RQ

� +(; FRGH 6WUREH RII

',3 6ZLWFK 6HWWLQJV 6HFWLRQ �ï�



��

6HWWLQJ 3LQ ��� 1XPHULF GLVSOD\ FRPPDQG 3LQ ��� &KDUDFWHU VL]H

� &RPPDQG , FRPSDWLELOLW\ )XOO�:LGWK� ��� ZLGWK

� &RPPDQG ,, FRPSDWLELOLW\ ��� ZLGWK

�ï�ï� 6HOI�GLDJQRVLV 0RGH
� � � � � � � � � �� �� �� �� �� �� ��

�� 21
�� 2))

0RGH 6HOHFWLRQ

)RU SLQV � WKURXJK �� UHIHU WR WKH WDEOHV EHORZ�
$OO RWKHU SLQV VKRXOG EH VHW DV VKRZQ�

6HWWLQJ 0RGH )XQFWLRQ

3LQ � 3LQ � 3LQ � 3LQ �

� � � � *HQHUDO GLDJQRVLV ([HFXWHV
VHOI�GLDJQRVLV VWHSV
� WR � LQ VHTXHQFH�

� � � � 0HPRU\ FKHFN &KHFNV LQWHUQDO
PHPRU\ �5$0 RU
520��

� � � � 'LVSOD\ FKHFN &KHFNV DOO /&'
GRWV�

� � � � &RQQHFWRU FKHFN 'LVSOD\V VLJQDO
VWDWXV RI ,�2
FRQQHFWRU�

� � � � 6HULDO FKHFN /RRS�EDFN WHVW IRU
56����&�56����

� � � � 0RGH VZLWFK FKHFN 'LVSOD\V VWDWXV RI
PRGH VHOHFWRU ',3
VZLWFK�

� � � � &KDUDFWHU GLVSOD\ 'LVSOD\V FKDUDFWHUV
RWKHU WKDQ
XVHU�GHILQHG
FKDUDFWHUV�

� � � � 0HVVDJH GLVSOD\ 'LVSOD\V PHVVDJH
VFUHHQV DOWHUQDWHO\�

ïïï ïïï ïïï ïïï 'LDJQRVLV FDOO PRGH )RU SUH�VKLSSLQJ
IDFWRU\ FKHFN

',3 6ZLWFK 6HWWLQJV 6HFWLRQ �ï�



��

6(&7,21 �
'LVSOD\LQJ 7H[W DQG *UDSKLFV

7KLV VHFWLRQ H[SODLQV WKH IRUPDW IRU WKH WH[W DQG JUDSKLF FRPPDQGV ZKLFK UHJLVWHU DQG GLVSOD\ WH[W DQG JUDSKLFV RQ WKH
'LVSOD\ 7HUPLQDO 8QLW� $SSOLFDWLRQ H[DPSOHV LQ WKH GLIIHUHQW RSHUDWLQJ DQG FRPPXQLFDWLRQ PRGHV� LQFOXGLQJ %$6,&
SURJUDPV IRU LPSOHPHQWLQJ WKH JUDSKLF FRPPDQGV RQ D SHUVRQDO FRPSXWHU RU $6&,, 8QLW DQG ODGGHU GLDJUDP SURJUDPV
IRU WKH 3&� DUH SUHVHQWHG�

�ï� &XUVRU $VVLJQPHQW 7DEOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� *UDSKLF &RPPDQGV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 7H[W DQG *UDSKLFV LQ 7HUPLQDO 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %DU *UDSK ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3DJH 5HDG ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� $SSOLFDWLRQ ([DPSOH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 1XPHULF 9DOXH 'LVSOD\ �&RPPDQG ,� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %DU *UDSK 'LVSOD\ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 5HJLVWHULQJ &KDUDFWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



��

�ï� &XUVRU $VVLJQPHQW 7DEOH
7R GLVSOD\ GDWD VXFK DV QXPHULF YDOXHV� FKDUDFWHUV� DQG EDU JUDSKV RQ WKH
'LVSOD\ 7HUPLQDO 8QLW XVLQJ WKH 3& RU D SHUVRQDO FRPSXWHU� LW LV QHFHVVDU\ WR
VSHFLI\ WKH GLVSOD\ SRVLWLRQ RI WKH GDWD� 7KH IROORZLQJ WDEOH LOOXVWUDWHV WKH FRU�
UHVSRQGHQFH EHWZHHQ GDWD SRVLWLRQV DQG WKHLU UHVSHFWLYH KH[DGHFLPDO
FRGHV� 7KLV WDEOH LV D PDS RI WKH 'LVSOD\ 7HUPLQDO 8QLW GLVSOD\� /LVWHG DORQJ
WKH WRS RI WKH WDEOH DUH WKH FROXPQ SRVLWLRQV DQG WKHLU KH[DGHFLPDO FRGHV�
/LVWHG DORQJ WKH OHIW VLGH RI WKH WDEOH DUH WKH URZ SRVLWLRQV DQG WKHLU KH[DGH�
FLPDO FRGHV� 7KHUH DUH WZR FKDUDFWHU VL]H PRGHV� IXOO�ZLGWK�KDOI�ZLGWK DQG
��� ZLGWK� 7KHVH DUH OLVWHG DORQJ WKH ERWWRP�OHIW RI WKH WDEOH� :KLFK RI WKH
WZR VHWWLQJV LV FKRVHQ ZLOO GHWHUPLQH WKH QXPEHU RI FKDUDFWHUV WKDW FDQ EH
GLVSOD\HG� %RWK PRGHV GLVSOD\ FKDUDFWHUV LQ �� FROXPQV� EXW IXOO�ZLGWK PRGH
GLYLGHV WKH VFUHHQ LQWR IRXU URZV ZKLOH ��� ZLGWK PRGH GLYLGHV WKH VFUHHQ LQWR
HLJKW URZV�

0DS RI 'LVSOD\ 7HUPLQDO 8QLW 6FUHHQ

3RVLWLRQ

+(; &RGH

�

�

�

�

3RVL�
WLRQ

&RGH &RGH
3RVL�
WLRQ

)XOO�ZLGWK�
KDOI�ZLGWK ��� ZLGWK

5RZ

��

��

��

��
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�� ��
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�� ��
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7KH IROORZLQJ WDEOH VKRZV WKH UHODWLRQVKLS EHWZHHQ FRGH DQG LQSXW NH\V�

3RVLWLRQ � � � � � � � � � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

+(; FRGH �� �� �� �� �� �� �� �� �� �� �$ �% �& �' �( �) �� �� �� �� �� �� �� �� �� �� �$ �% �& �'

.H\ _ µ � � � 	 · � �  � � ï � � � � � � � � � � � � � � �  

&XUVRU $VVLJQPHQW 7DEOH 6HFWLRQ �ï�



��

�ï� *UDSKLF &RPPDQGV
7KH IROORZLQJ *UDSKLF &RPPDQGV FRQWURO KRZ DQG ZKHUH FKDUDFWHUV DUH GLV�
SOD\HG RQ WKH 'LVSOD\ 7HUPLQDO 8QLW VFUHHQ�

&XUVRU SRVLWLRQ

(6& < 5RZ &RO

�% �� �URZ� �FROXPQ�

$XWR�FXUVRU FRQWURO

(6& ; 5RZ &RO

�% �� �URZ� �FROXPQ�

%DU JUDSK UHIHUHQFH SRLQW VHWWLQJ

(6& 	 , P Q

�% �� �FROXPQ� �ZLGWK� �1R� RI GRWV�

,� 6SHFLILHV FROXPQ SRVLWLRQ LQ D EDU JUDSK IRU HDFK SDJH

%DU JUDSK GLVSOD\

(6& · P Q� Q� Q�

�% �� 5HDO GRW GDWD

P� 6SHFLILHV WKH OLQH RQ ZKLFK WKH GDWD LV GLVSOD\HG

&DOFXODWLRQ GLVSOD\

(6& � P

�% ��

P� 6SHFLILHV WKH FROXPQ LQ ZKLFK GDWD LV GLVSOD\HG DV D SHU�
FHQWDJH

1XPHULF YDOXH GLVSOD\ SRVLWLRQ VSHFLILFDWLRQ

(6& 0 52: &2/

�% �' �URZ� �FROXPQ�

*UDSKLF &RPPDQGV 6HFWLRQ �ï�



��

�ï� 7H[W DQG *UDSKLFV LQ 7HUPLQDO 0RGH
7KH DSSHDUDQFH RI WH[W DQG JUDSKLFV RQ WKH 'LVSOD\ 7HUPLQDO 8QLW FDQ EH
FRQWUROOHG LQ 7HUPLQDO PRGH IURP D 3&� DQ $6&,, 8QLW� RU D SHUVRQDO FRPSXW�
HU�

3DUDOOHO ,QWHUIDFH 8VLQJ WKH SDUDOOHO LQWHUIDFH� JUDSKLF FRPPDQGV FDQ EH GLUHFWHG WR WKH 'LV�
SOD\ 7HUPLQDO 8QLW �FRQQHFWHG WR D 3& ,�2 GHYLFH� E\ WKH 3& SURJUDP�

8VLQJ WKH 56����& VHULDO LQWHUIDFH� WKH GLVSOD\ RI WH[W DQG JUDSKLFV RQ WKH
'LVSOD\ 7HUPLQDO 8QLW FDQ EH FRQWUROOHG IURP WKH $6&,, 8QLW RU D SHUVRQDO
FRPSXWHU�

56���� ,QWHUIDFH 8VLQJ WKH 56���� LQWHUIDFH� WKH GLVSOD\ RI WH[W DQG JUDSKLFV RQ WKH 'LVSOD\
7HUPLQDO 8QLW FDQ EH FRQWUROOHG IURP D SHUVRQDO FRPSXWHU RQO\�

,Q WHUPLQDO PRGH� WKH JHQHUDWLRQ DQG GLVSOD\ RI WH[W DQG JUDSKLFV FDQ EH
FRQWUROOHG E\ WKH 3& SURJUDP� D %$6,& SURJUDP UXQQLQJ RQ WKH $6&,, 8QLW�
RU D EDVLF SURJUDP UXQQLQJ RQ D SHUVRQDO FRPSXWHU�

,Q WKH IROORZLQJ H[DPSOH DSSOLFDWLRQV� ERWK 3& SURJUDP DQG %$6,& SURJUDP
H[DPSOHV DUH GLVFXVVHG WRJHWKHU ZLWK WKH GHVFULSWLRQ RI WKH JUDSKLF FRP�
PDQG IRUPDWV�

7KH PHVVDJH UHJLVWUDWLRQ FRPPDQG� (6& ,P '� � '���� UHJLVWHUV PHVVDJHV
LQ WKH PHVVDJH XVHU 5$0 RI WKH 'LVSOD\ 7HUPLQDO 8QLW� XS WR ��� SDJHV RI
PHVVDJHV FDQ EH UHJLVWHUHG RQ D VLQJOH 5$0 FDUG� 7KH SDUDPHWHU ´Pµ LQGL�
FDWHV WKH SDJH QXPEHU RI WKH VFUHHQ WR EH UHJLVWHUHG DQG PXVW EH D ��GLJLW
QXPHUDO� 7R UHJLVWHU D PHVVDJH� XVH WKH IROORZLQJ IRUPDW�

�� (6& , �P� � �P� LV WKH SDJH QXPEHU�

�� (6& < �URZ� �FRO� � �URZ� �FRO� VSHFLILHV WKH ORFDWLRQ RI WKH ILUVW
FKDUDFWHU RQ WKH SDJH�

�� (6& : �Q� � �Q� VSHFLILHV WKH FKDUDFWHU VL]H�

�� 7KH DFWXDO WH[W RI WKH PHVVDJH�

�� 7KH FKDUDFWHUV ´3)µ ZKLFK VLJQLI\ WKH HQG RI WKH PHVVDJH�

7KH IROORZLQJ JUDSKLF FRPPDQGV DUH LOOXVWUDWHG LQ WDEXODU IRUP� 7KH WRS URZ
RI WKH WDEOHV LQGLFDWHV WKH FRPPDQG GDWD SRVLWLRQ LQ PHPRU\� 7KH PLGGOH URZ
LV WKH DFWXDO JUDSKLF FRPPDQG� 7KH ERWWRP URZ LV WKH +(; FRGH HTXLYDOHQW
RI WKH JUDSKLF FRPPDQG DQG LWV DVVRFLDWHG GDWD�

0HVVDJH 5HJLVWUDWLRQ ([DPSOH

3 5 2 ' 8 & 7
& 2 0 3 / ( 7 (

7 ( / � � � � � � � � � � � � �

3XUSRVH� 7R UHJLVWHU WKH IROORZLQJ PHVVDJH RQ SDJH ��� RI WKH 5$0 FDUG�

6HULDO 56����
,QWHUIDFH

0HVVDJH 5HJLVWUDWLRQ
&RPPDQG

7H[W DQG *UDSKLFV LQ 7HUPLQDO 0RGH 6HFWLRQ �ï�



��

*UDSKLF &RPPDQG 7KH IROORZLQJ WDEOHV LOOXVWUDWH WKH JUDSKLF FRPPDQGV WR UHJLVWHU WKH DERYH
PHVVDJH�

(6&

�%

�,

�� ��

�

��

�

��

'� '� '� '� '� '� '� '� '� '�� '��

(6& < � � (6& : � 3 5

�% �� �� �� �% �� �� �� �) �� ��

5HJLVWHUV PHV�
VDJH
RQ SDJH ����

6SHFLILHV SRVLWLRQ
ZKHUH ´352'8&7··
LV ZULWWHQ�

6SHFLILHV FKDUDFWHU
VL]H RI ´352'8&7··�

'�� '�� '�� '�� '�� '�� '�� '�� '�� '�� '��'�� '�� '�� '�� '��

2 ' 8 & 7 � :

�� �� �� �� �� �% �� �� �� �% ���� �( �� �� ��

(6& < µ (6&

'�� '�� '�� '�� '�� '�� '�� '�� '�� '��'�� '�� '�� '�� '��

0 3 / ( 7

�� �& �� �) �� �% �� �� �� ���� �� �� �� �(

,QSXWV IXOO�ZLGWK FKDUDFWHUV LQ 6KLIW -,6 FRGH 6SHFLILHV SRVLWLRQ
ZKHUH ´&203/(7(µ
LV ZULWWHQ�

6SHFLILHV VL]H
RI FKDUDFWHUV
´&203/(7(µ

& 22

,QSXWV IXOO�ZLGWK FKDUDFWHUV LQ 6KLIW -,6 FRGH�

'�� '�� '�� '�� '�� '�� '�� '�� '�� '�� '��'�� '�� '�� '�� '��

( � �

�� �� �� �& �� �� �� �� �� �� ���� �� �% �� ��

� � � �	 ((6& < � 7 /

6SHFLILHV SRVLWLRQ
ZKHUH ´7(/µ LV ZULWWHQ�

,QSXWV KDOI�ZLGWK FKDUDFWHUV LQ $6&,, FRGH�

'�� '�� '��'�� '�� '�� '�� '��

�� �� ���� �� �� �' ��

� ��� � �� �

'�� WR '���

3)

))

)LOOV GDWD '�� WR '��� ZLWK ))�

63$&(

63$&(

',3 6ZLWFK 6HWWLQJ ,Q RUGHU IRU WKH 'LVSOD\ 7HUPLQDO 8QLW WR FRPPXQLFDWH ZLWK D SHUVRQDO FRP�
SXWHU� WKH RSHUDWLQJ PRGH DQG FRPPXQLFDWLRQ SDUDPHWHUV VKRXOG EH VHW DV
IROORZV�

7H[W DQG *UDSKLFV LQ 7HUPLQDO 0RGH 6HFWLRQ �ï�



��

',3 6ZLWFK 6HWWLQJV

&KDUDFWHU 6L]H� )XOO�KDOI�ZLGWK
6WRS ELWV� �
'DWD OHQJWK� � ELWV
7UDQVIHU� &RQWURO VLJQDO
3DULW\� 1RQH
%DXG UDWH� ����� ESV

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

�� 21
�� 2))

0RGH 6HOHFWLRQ

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

�� 21
�� 2))

0RGH 6HOHFWLRQ

5HIHU WR 6HFWLRQ ����� IRU
VHWWLQJ RI VZLWFKHV � WR ��

',3 VZLWFK VHWWLQJV IRU 7HUPLQDO PRGH XVLQJ VHULDO 56����& LQWHUIDFH

',3 VZLWFK VHWWLQJV IRU 7HUPLQDO PRGH XVLQJ 56���� LQWHUIDFH

5HIHU WR 6HFWLRQ ����� IRU
VHWWLQJ RI VZLWFKHV � WR ��

%$6,& 3URJUDP
7KH IROORZLQJ %$6,& SURJUDP H[HFXWHV WKH JUDSKLF FRPPDQGV LOOXVWUDWHG RQ
WKH SUHYLRXV SDJHV�

�� 23(1´&20��1�������µ$6��

�� $� &+5��	+�%� 6SHFLILHV (6& DV $��

�� 35,17 ���$� � ´,µ � ´���µ@ 5HJLVWHUV GDWD RQ SDJH ����

�� 35,17 ���$� � ´<µ � ´�µ � ´�µ@ 6SHFLILHV SRVLWLRQ RI
´352'8&7µ�

�� 35,17 ���$� � ´:�µ�@ 6SHFLILHV FKDUDFWHU VL]H�

�� 35,17 ��� &+5��	+��� � &+5��	+�)� � &+5��	+��� �
&+5��+��� �&+5	�+��� � &+5��	+�(� � &+5��	+��� �
&+5��	+��� �&+5��	+��� � &+5��	+��� � &+5��	+��� �
&+5��	+��� �&+5��	+��� � &+5��	+����

�� 35,17 ���$� � ´<µ � &+5��	+��� � ´�·@ 6SHFLILHV SRVLWLRQ
RI ´&203/(7(µ�

�� 35,17 ���$� � ´:�µ@ 6SHFLILHV FKDUDFWHU VL]H�

�� 35,17 ��� &+5��	+��� � &+5��	+��� � &+5��	+��� �
&+5��	+�(� �&+5��	+��� � &+5��	+�&� � &+5��	+��� �
&+5��	+�)� � &+5��	+��� �&+5��	+�%� � &+5��	+��� �
&+5��	+��� � &+5��	+��� � &+5��	+��� �&+5��	+��� �
&+5	�	+����

��� 35,17 ���$� � ´<µ � ´�µ � ´	µ@ 6SHFLILHV SRVLWLRQ RI ´7(/
���������

��� 35,17 ���´7(/ �������������µ@'LVSOD\V ´7(/
�������������µ�

��� 35,17 ���&+5��	+))�@ (QGV LQSXW RI PHVVDJH�

��� 35,17 ���´����������������µ )LOOV WKH UHPDLQLQJ PHPRU\
ZLWK �V�

7H[W DQG *UDSKLFV LQ 7HUPLQDO 0RGH 6HFWLRQ �ï�



��

�ï� %DU *UDSK ([DPSOH
7R GLVSOD\ D PHVVDJH FUHDWHG DQG UHJLVWHUHG ZLWK JUDSKLF FRPPDQGV RU D
%$6,& SURJUDP DV LOOXVWUDWHG LQ WKH SUHYLRXV H[DPSOH� WKH 'LVSOD\ 7HUPLQDO
8QLW PXVW EH FRQQHFWHG WR D 3& DQG VSHFLDO FRGH PXVW EH LQFRUSRUDWHG LQWR
WKH 3& SURJUDP� 7KH ',3 VZLWFKHV PXVW EH UHVHW DQG D ODGGHU GLDJUDP SUR�
JUDP PXVW EH SUHSDUHG�

',3 6ZLWFK 6HWWLQJ 6HW WKH ',3 VZLWFK VR WKDW DOSKDQXPHULF FKDUDFWHUV DUH GLVSOD\HG LQ
IXOO�ZLGWK�KDOI�ZLGWK�

',3 VZLWFK VHWWLQJV IRU 7HUPLQDO PRGH XVLQJ WKH SDUDOOHO LQWHUIDFH

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

�� 21
�� 2))

0RGH 6HOHFWLRQ

',3 VZLWFK VHWWLQJV IRU 7HUPLQDO PRGH XVLQJ WKH SDUDOOHO LQWHUIDFH

5HIHU WR 6HF�
WLRQ
����� IRU VHWWLQJ
���

,�2 7LPLQJ $Q ��ELW FRPPDQG FRGH� FRQVLVWLQJ RI '$7$ OLQHV � WKURXJK �� LV RXWSXW�
'$7$ OLQHV � WKURXJK �� DUH QRW XVHG� 7KH FRPPDQG FRGH LV RXWSXW DV LOOXV�
WUDWHG LQ WKH IROORZLQJ WLPLQJ FKDUW�

'$7$
� WR �

'�67%

5($'<

&RPPDQG
�

�

�

&RPPDQG

([HFXWLRQ 6HTXHQFH

�� 5($'< VWDWXV LV FKHFNHG DQG WKH FRPPDQG FRGH LV RXWSXW�
�� 7KH '�67% ELW LV WXUQHG 21 DIWHU WKH FRPPDQG KDV EHHQ RXWSXW�
�� 7KH QH[W FRPPDQG FRGH LV RXWSXW IROORZLQJ VWHSV ��� DQG ����

1RWH 7KH 5($'< VLJQDO JRHV KLJK EHIRUH WKH LQWHUQDO EXIIHU LV IXOO�
7KHUHIRUH� ZKLOH WKH 5($'< VLJQDO LV KLJK� FRPPDQGV DQG GDWD

DUH DFFHSWHG VHTXHQWLDOO\�

:LWK WKH IROORZLQJ GDWD DQG WKH SDJH UHJLVWUDWLRQ FRPPDQG� WKH FRQWHQWV RI
'0 ��� WKURXJK '0 ��� DUH UHJLVWHUHG RQ SDJH ���� 7R UHDG WKH UHJLVWHUHG
SDJHV DJDLQ� XVH WKH 3DJH 5HDG FRPPDQG (6& 3 ����

*UDSKLF &RPPDQG
'DWD 6WRUDJH $UHD

%DU *UDSK ([DPSOH 6HFWLRQ �ï�
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$OO ���
OLQHV RI
GDWD DUH
HQWHUHG�

3DJH
UHJLVWUDWLRQ
FRPPDQG

3& 3URJUDP 7KH IROORZLQJ SURJUDP H[DPSOH XVHV WKH &���+ 3& DQG WKH +LJK�GHQVLW\
DQG 0XOWLSOH[ ,�2 8QLW FRQILJXUDWLRQ�

0,'
���

+LJK�GHQVLW\ DQG 0XOWLSOH[ ,�2 8QLW

&38

&����'7����'7����9�

%DU *UDSK ([DPSOH 6HFWLRQ �ï�
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%LW $VVLJQPHQW

3LQ 1R� 6LJQDO QDPH %LW 1R�

� '� 67% ,5 �����

� ï � 1RW XVHG

� '$7$� ,5 �����

� '$7$� ,5 �����

�� '$7$� ,5 �����

�� '$7$� ,5 �����

�� '$7$� ,5 �����

�� '$7$� ,5 �����

�� '$7$� ,5 �����

�� '$7$� ,5 �����

�� 1� 67% ,5 �����

�� 5($'< ,5 �����

�� *1' 1�$

�� *1' 1�$

�� '$7$� ,5 �����

�� '$7$� ,5 �����

�� '$7$�� ,5 �����

�� 3$*( ,1& ,5 �����

�� �� 9'& 1$

�� �� 9'& 1$

9DFDQW� ,5 ��� ELWV �� DQG ��
,5 ��� ELWV �� WKURXJK ��

%DU *UDSK ([DPSOH 6HFWLRQ �ï�
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7KLV SURJUDP LV XVHG WR GLVSOD\ EDU JUDSKV� 7KH JUDSKLF FRPPDQG GDWD
VKRZQ LQ WKH WDEOH RQ WKH SUHYLRXV SDJH LV VWRUHG LQ WKH '0 DUHD�

�����

�����

�����

#029����

� ����

'0����

�����

#029����

� ����

'0����

�����

&RPPDQG HQG

#029����

 '0����

���

6WDUW LQSXW

([HFXWLRQ

����� ����� ����� �����

5($'<
VLJQDO FKHFN

�����

�����

�����

',)8���� �����

#,1& ����'0����

�����

#'(&����'0����

',)' ���� �����

',)' ���� �����

�����

(1' ����

�����

�����

�����

�����

�����

([HFXWLRQ

6HWV FRPPDQG
DUHD WR ZKLFK
��� FRPPDQGV
DUH VHQW�
VWDUWLQJ IURP '0
�����

6HQGV WKH
GDWD IRU RQH
FRPPDQG�

6HWV DUHD WR
ZKLFK QH[W
FRPPDQG LV
VHQW�

(QGV
FRPPDQG�

2XWSXWV
'�67%�

(QGV
'�67%�

([DPSOH /DGGHU
3URJUDP

%DU *UDSK ([DPSOH 6HFWLRQ �ï�
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�ï� 3DJH 5HDG ([DPSOH
%HIRUH PHVVDJHV FDQ EH UHDG� WKH\ PXVW ILUVW EH UHJLVWHUHG XVLQJ WKH SURFH�
GXUHV H[SODLQHG LQ WKH SUHYLRXV H[DPSOHV�

,�2 7LPLQJ ,�2 WLPLQJ FKDQJHV GHSHQGLQJ RQ KRZ WKH VWUREH VLJQDO LV XVHG�

:LWK 6WUREH 6LJQDO 2))

7KH VWUREH VLJQDO LV XVHG ZKHQ '$7$ OLQHV � WKURXJK �� DUH PXOWLSOH[HG ZLWK
WKH QXPHULF YDOXH GLVSOD\�

'$7$
� WR ��

'�67%

3DJH GDWD

%86<
5($'<

%86<

�

�

�

([HFXWLRQ 6HTXHQFH

�� 7KH 5($'< VLJQDO LV FKHFNHG DQG SDJH GDWD LV RXWSXW�
�� 7KH '�67% �GDWD VWUREH� JRHV KLJK DIWHU WKH SDJH GDWD KDV EHHQ WUDQV�

IHUUHG�
�� :KHQ 5($'< JRHV KLJK LW EHFRPHV %86<� 'XULQJ WKH %86< LQWHUYDO�

WKH VWUREH ZLOO WXUQ 2))�
�� 6WHSV ��� WR ��� DUH H[HFXWHG UHSHDWHGO\ WR UHDG SDJHV�

:LWK 6WUREH 6LJQDO 21

3DJHV DUH UHDG GHSHQGLQJ RQ WKH VWDWXV RI GDWD OLQHV � WR ��� 8VXDOO\� D SUR�
JUDP WKDW UHDGV SDJHV FDQ EH GHYHORSHG HDVLO\ LQ WKLV PRGH�

029����

'0����

���

5($'<
'����� 6WRUHV SDJH GDWD�'����� 6WRUHV SDJH GDWD�

���� LQ WKH FDVH RI WKH H[DPSOH
V\VWHP VKRZQ RQ SDJH ���

,Q WKLV FRQGLWLRQ� SDJH GDWD LV DOZD\V UHDG� WKHUHIRUH� SDJHV FDQ EH VHW DJDLQ
E\ FKDQJLQJ WKH FRQWHQWV RI '0 �����

3DJH 5HDG ([DPSOH 6HFWLRQ �ï�



��

',3 6ZLWFK 6HWWLQJ

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

�� 21
�� 2))

0RGH 6HOHFWLRQ

6HWWLQJ 3LQ �� 'DWD LQSXW FRGH 3LQ �� 6WUREH

� %&' FRGH (QDEOHG

� +(; FRGH 'LVDEOHG

6HWWLQJ 3LQ ��� &KDUDFWHU VL]H

� )XOO�ZLGWK� ��� ZLGWK

� ��� ZLGWK

3& 3URJUDP 7KLV SURJUDP XVHV WKH H[DPSOH V\VWHP VKRZQ RQ SDJH ���

#029����

'����

���

#25:����

�����

���

���

�����

#$1':����

�()))

���

���

�����

5HDG LQSXW

����� �����

�����

�����

�����

2XWSXW SDJH GDWD�

5HDG\

%86<

(QGV SDJH GDWD RXWSXW�

:DLWV WLOO '�67% IDOOV
IRU � VFDQ WLPH DIWHU
SDJH GDWD KDV EHHQ
RXWSXW�

&KHFNV %86< DQG
PDNHV '�67% ULVH�

5HDG HQG

',)8���� �����

3DJH 5HDG ([DPSOH 6HFWLRQ �ï�



��

�ï� $SSOLFDWLRQ ([DPSOH
7KLV H[DPSOH LOOXVWUDWHV WKH XVH RI D 'LVSOD\ 7HUPLQDO 8QLW ZRUNLQJ LQ FRQ�
MXQFWLRQ ZLWK D 3& WR GLVSOD\ UHDO�WLPH RSHUDWLRQDO LQIRUPDWLRQ�

6XSSRVH WKDW RQH V\VWHP LQYROYHV �� RSHUDWLRQV DQG �� FRQGLWLRQV� 7KHQ WKH
QXPEHU RI YDULDWLRQV WR EH GLVSOD\HG LV ����� ��� [ ���� 7KHVH ����� YDULD�
WLRQV FDQ EH GLVSOD\HG RQ D VLQJOH GLVSOD\ GHYLFH XVLQJ WKH RYHUODSSLQJ GLV�
SOD\ WHFKQLTXH� DV IROORZV�

�� 7KH GLVSOD\ GHYLFH LV DUUDQJHG VR WKDW RSHUDWLRQV DUH GLVSOD\HG RQ WKH
XSSHU WZR OLQHV� FRQGLWLRQV RQ WKH ORZHU WZR OLQHV�

�� :ULWH WKH IROORZLQJ GDWD LQ %$6,& ODQJXDJH WR WKH $6&,, 8QLW�

3$,17,1*
1250$/

,3$,17,1*K 97 (6& < �� (6& : � 3$,17,1* 3)

�H�J��SDJH ��

2YHUODS�
SLQJ
VFUHHQ

'LVSOD\
SRVLWLRQ

4XDGUXSOH
�� [ �� 3DJH HQG

1250$/K 97 (6& < � � (6& : � 1250$/ 3)
�H�J��SDJH ���

,

,Q WKLV PDQQHU� PHVVDJHV DUH FUHDWHG E\ SUHIL[LQJ 97 FRGH WR WKH EHJLQQLQJ
RI HDFK SDJH�

�� 3DJH GDWD LV ZULWWHQ WR WKH '0 DUHD LQ WKH SURJUDP H[DPSOH� ,Q WKLV
PDQQHU� GDWD FDQ EH GLVSOD\HG LQ YDULRXV FRPELQDWLRQV�

$SSOLFDWLRQ ([DPSOH 6HFWLRQ �ï�



��

�ï� 1XPHULF 9DOXH 'LVSOD\ �&RPPDQG ,�
1XPHULF YDOXHV FDQ EH GLVSOD\HG LQ RQH RI WZR PRGHV� (LWKHU QXPHULF YDOXHV
DUH GLVSOD\HG LQ SDJH UHDG PRGH GLUHFWHG E\ WKH 3& RU LQ WHUPLQDO PRGH GL�
UHFWHG E\ D SHUVRQDO FRPSXWHU RU WKH $6&,, 8QLW� ,Q WKLV VHFWLRQ� SURFHVVLQJ
LQ SDJH UHDG PRGH LV GLVFXVVHG�

$V DQ H[DPSOH� D FKDQJLQJ FRXQW LQ D UHDO�WLPH QXPHULF GLVSOD\ LV LOOXVWUDWHG�
,Q SUHSDUDWLRQ IRU WKLV H[DPSOH� WKH IROORZLQJ VFUHHQ PXVW EH FUHDWHG XVLQJ
JUDSKLF FRPPDQGV LQ %$6,& DQG UHJLVWHUHG LQ WKH 5$0 FDUG�

&UHDWHG VFUHHQ

3 5 ( 6 ( 1 7 $ 0 2 8 1 7

)LQDO VFUHHQ

3 5 ( 6 ( 1 7 $ 0 2 8 1 7

����
1XPHULF YDOXH
GLVSOD\ DUHD

�1XPHULF GDWD FDQ EH GLVSOD\HG
LQ KDOI� RU ����ZLGWK FKDUDFWHUV��

%$6,& 3URJUDP 7KH IROORZLQJ %$6,& SURJUDP FUHDWHV DQG UHJLVWHUV WKH DERYH µFUHDWHG
VFUHHQ�µ

�� 23(1 ´&20�1��1µ $6 ��

�� $� &+5��	+�%�@ 6SHFLILHV (6& DV $��

�� 35,17 ���$� � ´,µ � ´���µ�@ 5HJLVWHUV GDWD RQ SDJH ����

�� 35,17 ���$� � ´<µ � ´�µ � ´µ�@ 6SHFLILHV SRVLWLRQ RI
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� (QDEOHG� &RPPDQG ,, FRPSDWLELOLW\ � ��� ZLGWK

3& 3URJUDP 7KLV SURJUDP XVHV WKH H[DPSOH V\VWHP VKRZQ RQ SDJH ���

',3 6ZLWFK 6HWWLQJ
3DUDOOHO ,QWHUIDFH

%DU *UDSK 'LVSOD\ 6HFWLRQ �ï�
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&RPPDQG HQG
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6WDUW RI � VW
EDU JUDSK
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([HFXWLRQ

6HWV FRPPDQG DUHD
IRU UHDGLQJ SDJH ����

6HQGV � FRPPDQGV
IURP '0 �����

6WDUWV FRPPDQG�

6HWV FRPPDQG DUHD
IRU �VW EDU JUDSK�

6HQGV �� FRP�
PDQGV IURP '0
�����

6HWV FRPPDQG DUHD
IRU �QG EDU JUDSK�

6HQGV �� FRP�
PDQGV IURP '0
�����

6HWV FRPPDQG DUHD
IRU �UG EDU JUDSK�

6HQGV �� FRP�
PDQGV IURP '0
�����

6WDUW RI �QG
EDU JUDSK

6WDUW RI �UG
EDU JUDSK

&RQWLQXHG RQ QH[W SDJH

%DU *UDSK 'LVSOD\ 6HFWLRQ �ï�
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&RQWLQXHG IURP SUHYLRXV SDJH
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6LJQDO
FKHFN
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�

6HQGV RQH FRP�
PDQG GDWD�

'DWD DUHD WR ZKLFK
FRPPDQG LV VHQW
QH[W�

6WDUWV FRPPDQGV
��� WR ���

&RPSOHWHV FRP�
PDQG ZKHQ
����� WXUQV 21

2XWSXWV '�67%

(QGV '�67%

',)8���� �����

',)'���� �����

',)'���� �����

�����

%DU *UDSK 'LVSOD\ 6HFWLRQ �ï�
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�ï� 5HJLVWHULQJ &KDUDFWHUV
([DPSOH �� 5HJLVWHULQJ D ����ZLGWK &KDUDFWHU 3DWWHUQ
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'� � '� DUH XVHG DV VKRZQ KHUH� LQ KH[DGHFLPDO� IRU SDWWHUQ GDWD� 7KH
OHQJWK LV IL[HG DW � FROXPQV� ´$µ LV UHJLVWHUHG DV H[WHUQDO FKDUDFWHU �� LQ WKLV
H[DPSOH�

5HDG WKH 5HJLVWHUHG &KDUDFWHU 3DWWHUQ�

,QSXW ´(�µ� DQG UHDGRXW WKH FRGH IRU UHJLVWHUHG SDWWHUQ �� IURP ´5HDGRXW
&RGHV IRU 5HJLVWHUHG &KDUDFWHU 3DWWHUQV�µ �(TXLYDOHQW WR LQSXWWLQJ D PHV�
VDJH LQ $6&,, FRGH��

5HJLVWHULQJ D +DOI�ZLGWK &KDUDFWHU 3DWWHUQ�

'� � '�� DUH XVHG DV VKRZQ KHUH� LQ KH[DGHFLPDO� IRU SDWWHUQ GDWD� 7KH
OHQJWK LV IL[HG DW � FROXPQV� ´%µ LV UHJLVWHUHG DV H[WHUQDO FKDUDFWHU ��� LQ WKLV
H[DPSOH�

([DPSOH ��

5HJLVWHULQJ &KDUDFWHUV 6HFWLRQ �ï�
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5HDG WKH 5HJLVWHUHG &KDUDFWHU 3DWWHUQ�

,QSXW ´($µ� DQG UHDGRXW WKH FRGH IRU UHJLVWHUHG SDWWHUQ ��� IURP ´5HDGRXW
&RGHV IRU 5HJLVWHUHG &KDUDFWHU 3DWWHUQV�µ

7R UHJLVWHU D ����ZLGWK FKDUDFWHU SDWWHUQ� VHW ',3 VZLWFK SLQ �� WR ����ZLGWK�

5HJLVWHULQJ D )XOO�ZLGWK &KDUDFWHU 3DWWHUQ�

'� � '�� DUH XVHG DV VKRZQ KHUH� LQ KH[DGHFLPDO� IRU SDWWHUQ GDWD� 7KH
OHQJWK LV IL[HG DW �� FROXPQV� 7KH SDWWHUQ EHORZ LV UHJLVWHUHG DV H[WHUQDO
FKDUDFWHU ��� LQ WKLV H[DPSOH�

([DPSOH ��

5HJLVWHULQJ &KDUDFWHUV 6HFWLRQ �ï�
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5HDG WKH UHJLVWHUHG FKDUDFWHU SDWWHUQ�

,QSXW ´���)µ �6+,)7 -,6� DQG UHDGRXW WKH FRGH IRU UHJLVWHUHG SDWWHUQ ���
IURP ´5HDGRXW &RGHV IRU 5HJLVWHUHG &KDUDFWHU 3DWWHUQV�µ :KHQ SRZHU LV
WXUQHG 21� 6+,)7 -,6 LV WKH GHIDXOW VHWWLQJ�

5HJLVWHULQJ &KDUDFWHUV 6HFWLRQ �ï�
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$SSHQGL[ $
6SHFLILFDWLRQV

'LVSOD\ 7HUPLQDO 8QLW
,WHP 6SHFLILFDWLRQV

6XSSO\ 9ROWDJH ����
�� 9'&

ï���

2SHUDWLQJ YROWDJH UDQJH ���� WR ���� 9'&

3RZHU FRQVXPSWLRQ �� : PD[� �� : QRUPDO�

,QVXODWLRQ UHVLVWDQFH �� 0: �DW ��� 9'&� EHWZHHQ H[WHUQDO DQG JURXQG WHUPLQDO

'LHOHFWULF VWUHQJWK ����� 9$& ����� +] IRU � PLQXWH EHWZHHQ SRZHU OLQHV DQG JURXQG
WHUPLQDO

1RLVH LPPXQLW\ ����� 9S�S� SXOVH ODSVH� ��� QV WR � PV� ULVH WLPH� � QV

9LEUDWLRQ �� WR �� +]� ��PP GRXEOH DPSOLWXGH� LQ ;� <� DQG = GLUHFWLRQV IRU �
KRXUV HDFK

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

$PELHQW WHPSHUDWXUH 2SHUDWLQJ� � �& WR �� �&
6WRUDJH� ï���& WR �� �&

+XPLGLW\ �� � WR �� � 5+ �QRQïFRQGHQVLQJ�

$WPRVSKHUH )UHH IURP FRUURVLYH JDV

:HLJKW ��� NJ PD[�

'LPHQVLRQV ��� �:� [ �� �+� [ �� �'� PP



$SSHQGL[ $6SHFLILFDWLRQV

��

,WHP 6SHFLILFDWLRQV

'LVSOD\ 'RW PDWUL[ /&' SDQHO �IXOO JUDSKLF�

&KDUDFWHU GLPHQVLRQV ,Q IXOO ZLGWK� �� FKDUDFWHUV [ � OLQHV  �� FKDUDFWHUV
����� [ ���� PP HDFK�
,Q KDOI�ZLGWK� �� FKDUDFWHUV [ � OLQHV  ��� FKDUDFWHUV
���� [ ���� PP HDFK�
,Q ��� ZLGWK� �� FKDUDFWHUV [ � OLQHV  ��� FKDUDFWHUV
����� [ ���� PP HDFK�
&KDUDFWHUV FDQ EH HQODUJHG LQ KRUL]RQWDO DQG�RU YHUWLFDO
GLUHFWLRQV DV IROORZV�
'RXEOH�ZLGWK� � [ �
'RXEOH�KHLJKW� � [ �
)RXU�IROG� � [ �
1LQH�IROG� � [ �
6L[WHHQ�IROG� � [ �

/LIH H[SHFWDQF\ RI /&' ������ KRXUV

1R� RI PHVVDJHV WKDW
FDQ EH UHJLVWHUHG

��� �ZLWK 5$0 RU ��.�E\WH 520�
��� �ZLWK ��.�E\WH 520�

'LVSOD\HG FKDUDFWHU
W\SHV

$OSKDQXPHULF FKDUDFWHUV DQG V\PEROV� ���

-,6 �VW VWDQGHUG� ����� �GLVSOD\HG FKDUDFWHUV FDQ EOLQN RU EH
UHYHUVHG�

6FUHHQ SURFHVVLQJ
IXQFWLRQV

%DU JUDSK
3HUFHQWDJH FRPSXWDWLRQ DQG GLVSOD\

6FUHHQ XSGDWLQJ
IXQFWLRQV

&OHDU SDJLQJ �WR HUDVH DQG GLVSOD\ ROG RU QHZ VFUHHQV�
2YHUODSSLQJ �RYHUODSV RQH VFUHHQ RQWR DQRWKHU�
$OWHUQDWH GLVSOD\ �GLVSOD\V VSHFLILHG VFUHHQV VHTXHQWLDOO\�
6FUHHQV FDQ DOVR EH XSGDWHG E\ WKH VTXDUH DQG DUURZ
NH\V RQ WKH IURQW SDQHO�

%DFNOLJKW 7KUHH LOOXPLQDWLRQ FRORUV �UHG� JUHHQ� DQG RUDQJH� FDQ
EH VHOHFWHG E\ WZR �UHG DQG JUHHQ� /('V

/LIH H[SHFWDQF\ RI 5$0
FDUG EDFN�XS EDWWHU\

� \HDUV �DW �� �&�



$SSHQGL[ $6SHFLILFDWLRQV
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'LVSOD\ 7HUPLQDO 8QLW
'LPHQVLRQV

'7���
',63/$< 7(50,1$/
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)URQW 9LHZ

�� ��

���

7RS 9LHZ

�

��

6LGH 9LHZ

$OO GLPHQVLRQV DUH LQ PLOOLPHWHUV�



$SSHQGL[ $6SHFLILFDWLRQV
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,QWHUQDO 'LDJUDP RI
&���ï'7�������

56ï���&

WUDQVFHLYHU

56����

WUDQVFHLYHU

3KRWRFRXSOHU
DUUD\

���ELW
',3
VZLWFK

&38
�5$0�

/&' FRQWUROOHU

)XOO GXSOH[

+DOI GXSOH[

3DUDOOHO
,QWHUIDFH

�� 9'&

'&�'&
FRQYHUWHU

� 9'&

�� 9'&

%,26 � 520

&KDUDFWHU 520

9LGHR 5$0

��� [ �� GRW
JUDSKLF /&'

%DFNOLJKW

��9'&



$SSHQGL[ $6SHFLILFDWLRQV

��

,�2 8QLW 6SHFLILFDWLRQV IRU
3DUDOOHO 0RGH

,QSXW 8QLW 6SHFLILFDWLRQV

,WHP 6SHFLILFDWLRQV

,QSXW YROWDJH ����
�� 9'&

ï���

,QSXW LPSHGDQFH ���.:

,QSXW FXUUHQW � P$ VWDQGDUG ��� 9'&�

21 UHVSRQVH WLPH ��� PV

2)) UHVSRQVH WLPH ��� PV

21 YROWDJH ��� 9'& PLQ�

2)) YROWDJH ���� 9'& PD[�

,QSXW ORJLF 1HJDWLYH

1XPEHU RI FLUFXLWV �� SRLQWV PLQ�

,QSXW 8QLW &LUFXLW

�ï� ��� ���

�ï�

��� NW

��� W



$SSHQGL[ $6SHFLILFDWLRQV
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2XWSXW 8QLW 6SHFLILFDWLRQV

,WHP 6SHFLILFDWLRQV

0D[LPXP VZLWFKLQJ
FDSDFLW\

����
�� 9'& �� P$�SRLQW

ï���

5HVLGXDO YROWDJH ��� 9 PD[�

21 UHVSRQVH WLPH ��� PV PD[�

2)) UHVSRQVH WLPH ��� PV PD[�

2XWSXW &LUFXLW

��� NW� 9 ��� W

��� NW

5($'<

�� 9
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$SSHQGL[ %
&RPPDQGV

7KH IROORZLQJ WDEOHV OLVW DQG H[SODLQ DOO RI WKH 'LVSOD\ 7HUPLQDO 8QLW·V WH[W DQG JUDSKLF FRPPDQGV� 7KHVH FRP�
PDQGV FRQWURO WKH SRVLWLRQ DQG PRGH RI WKH FXUVRU DV ZHOO DV WKH VL]H� SRVLWLRQ� DQG DSSHDUDQFH RI FKDUDFWHUV
DQG JUDSKLFV� 7KHVH FRPPDQGV DUH LPSOHPHQWHG ZLWKLQ D %$6,& SURJUDP RQ D SHUVRQDO FRPSXWHU RU $6&,,
8QLW DQG LQ ODGGHU GLDJUDP SURJUDPPLQJ RQ WKH 3&�

&RPPDQG
&RGH

1DPH )XQFWLRQ &RPPHQWV 0RGH

&5 ��'� &DUULDJH 5HWXUQ 0RYHV WKH FXUVRU WR WKH EHJLQQLQJ
RI WKH OLQH�

3�7

/) ��$� /LQH )HHG 0RYHV WKH FXUVRU GRZQ � OLQH� ,I WKH FKDUDFWHU VL]H LV FKDQJHG
EHIRUH /)� WKH OLQH LV IHG
DFFRUGLQJO\�

3�7

(6& $
��%� ����

&XUVRU 8S 0RYHV WKH FXUVRU XS � OLQH�
�,I WKH FXUVRU LV DW WKH WRS OLQH� LW
PRYHV WR WKH ERWWRP OLQH��

/LQHV DUH IHG IURP WKH KRPH
SRVLWLRQ�

$OO FRQWURO FRGHV EHJLQQLQJ ZLWK
(6& PRYH WKH FXUVRU RYHU D
���FROXPQ E\ ��OLQH ILHOG �� OLQHV
IRU ����ZLGWK FKDUDFWHUV�� VWDUWLQJ
IURP WKH KRPH SRVLWLRQ�

3�7

(6& %
��%� ����

&XUVRU 'RZQ 0RYHV WKH FXUVRU GRZQ � OLQH�
�,I WKH FXUVRU LV DW WKH ERWWRP OLQH�
LW PRYHV WR WKH WRS OLQH��

(6& '
��%� ����

&XUVRU 5LJKW 0RYHV WKH FXUVRU WR WKH ULJKW �
FROXPQ� �,I WKH FXUVRU LV DW WKH HQG
RI WKH OLQH� LW PRYHV WR WKH
EHJLQQLQJ RI WKH OLQH��

(6& < UF
��%� ����

&XUVRU
$GGUHVVLQJ

6SHFLILHV WKH FXUVRU SRVLWLRQ�
U URZV� ����� IXOO RU ��� ZLGWK

����� ��� ZLGWK
F FROXPQV� �����

6SHFLILHV WKH ORZHU OHIWPRVW SRLQW
RI D FKDUDFWHU DV WKH GLVSOD\
SRVLWLRQ�
�(QODUJHPHQW LV HIIHFWHG XSZDUG
DQG WR WKH ULJKW��

3�7

(6& ; UF
��%� ����

$XWR�FXUVRU
&RQWURO

'LVSOD\V FKDUDFWHUV EHJLQQLQJ DW
WKH ODVW FXUVRU SRVLWLRQ RI WKH
SUHYLRXV GLVSOD\� �7ZR RU PRUH
SDJHV FDQ EH GLVSOD\HG��

2QFH UHDG� WKH (6& ; FRPPDQG
LV QRW FDQFHOHG XQWLO WKH (6& =
FRPPDQG LV UHDG�

3�7

(6& =
��%� ��$�

$XWR�FXUVRU
&RQWURO &DQFHO

&DQFHOV WKH (6& ; FRPPDQG�

)�) ��&� )RUP )HHG (UDVHV WKH VFUHHQ DQG PRYHV WKH
FXUVRU WR WKH KRPH SRVLWLRQ�

$ SUHYLRXV HQODUJHPHQW
FRPPDQG LV QRW FOHDUHG�

3�7

(6& (
��%� ����

(UDVH $OO (UDVHV WKH VFUHHQ DQG PRYHV WKH
FXUVRU WR WKH KRPH SRVLWLRQ�



$SSHQGL[ %&RPPDQGV

��

&RPPDQG
&RGH

1DPH )XQFWLRQ &RPPDQGV 0RGH

(6& �
��%� ����

)XOO�ZLGWK
&KDUDFWHUV

7XUQV IXOO�ZLGWK FKDUDFWHUV 21�
6+,)7 -,6 2))�

)XOO�ZLGWK FKDUDFWHUV RU -,6
6+,)7 21 UHTXLUHV � E\WHV�
KDOI�ZLGWK FKDUDFWHUV UHTXLUH �
E\WH� ��� ZLGWK FKDUDFWHUV FDQQRW
EH XVHG�

'HIDXOW VHW ZKHQ SRZHU LV WXUQHG
21 LV KDOI�ZLGWK FKDUDFWHUV �-,6
6+,)7 21��

3�7

(6& �
��%� ����

+DOI�ZLGWK
&KDUDFWHUV

7XUQV KDOI�ZLGWK FKDUDFWHUV 21�
6+,)7 -,6 21�

(6& : P
��%� ����

&KDUDFWHU
:LGWK

P � ���� VWDQGDUG ��[��
P � ���� GRXEOH ZLGWK ��[��
P � ���� GRXEOH KHLJKW ��[��
P � ���� � WLPHV ��[��
P � ���� � WLPHV ��[��
P � ���� �� WLPHV ��[��

(6& �
��%�

$OO 2)) 6HWV VWDQGDUG FKDUDFWHUV �UHYHUVH
2))� EOLQNLQJ 2))��

%RWK UHYHUVH GLVSOD\ DQG EOLQNLQJ
GLVSOD\ FDQ EH DSSOLHG WR HDFK
FKDUDFWHU LQGHSHQGHQWO\�

3�7

(6& �
��%�

5HYHUVH 21 6HWV FKDUDFWHUV LQ UHYHUVH GLVSOD\�

(6& �
��%�

5HYHUVH 2)) &DQFHOV UHYHUVH FKDUDFWHU GLVSOD\�

(6& �
��%�

%OLQNLQJ 21 6HWV EOLQNLQJ FKDUDFWHU GLVSOD\
�EOLQNLQJ HYHU\ ��� V��

(6& �
��%�

%OLQNLQJ 2)) &DQFHOV EOLQNLQJ FKDUDFWHU GLVSOD\�

97 ��%� 6XSHULPSRVH
6FUHHQ

:KHQ WKH 97 FRGH LV DW WKH
EHJLQQLQJ RI D SDJH� WKDW SDJH LV
VXSHULPSRVHG RYHU WKH SUHYLRXV
VFUHHQ� ZKLFK UHPDLQV XQFOHDUHG�
7KH 97 FRPPDQG LV HIIHFWLYH RQO\
RQ VFUHHQV FRQWDLQLQJ WKH 97
FRGH� ,I D SDJH PHVVDJH
FRQWDLQLQJ QR 97 FRGH LV LQYRNHG�
WKH SUHYLRXV SDJH LV FOHDUHG DQG
UHZULWWHQ�

97 FRGHV DUH QRW FRXQWHG DV D
FKDUDFWHU�

3



$SSHQGL[ %&RPPDQGV

��

&RPPDQG
&RGH

0RGH&RPPDQGV)XQFWLRQ1DPH

1XPHULF YDOXH
GLVSOD\ SRVLWLRQ
>&RPPDQG ,@�

(6& 0 UF
��%� ��'�

1XPHULF YDOXH
GLVSOD\ SRVLWLRQ

6SHFLILHV WKH SRVLWLRQ RI D QXPHULF
YDOXH� 7KH URZ DQG FROXPQ VSHFLI\
WKH SRVLWLRQ RI WKH ILUVW YDOXH�

U URZ GHVLJQDWLRQ� � ���� WR � ����
RU � ���� LQ WKH FDVH ��� ZLGWK
FKDUDFWHUV�
F FROXPQ GHVLJQDWLRQ� � ���� WR ��
����

7KLV FRPPDQG LV HIIHFWLYH RQO\
ZKHQ PRGH VHW VZLWFK �� LV VHW WR
2))

1XPHULF YDOXHV DUH GLVSOD\HG LQ
IXOO� KDOI� RU ��� ZLGWK� GHSHQGLQJ
RQ WKH VSHFLILFDWLRQ� ,I QR SRVLWLRQ
LV VSHFLILHG� GLVSOD\ EHJLQV DW WKH
ODVW RU QH[W WR ODVW OLQH� 1XPHUDOV
FDQQRW EH HQODUJHG�

3

(6& * P
�,%� ����

&RXQWHU FRQWURO P � ���� QR GHFLPDO [[
P � ���� GHFLPDO SRVLWLRQ [[
P � ���� GHFLPDO SRVLWLRQ [[
P � ���� GHFLPDO SRVLWLRQ [[
$ ���� ZLWK ]HUR VXSSUHVV
% ���� ZLWKRXW ]HUR VXSSUHVV

,I QRWKLQJ LV VSHFLILHG� ]HUR
VXSSUHVV ZLWK QR GHFLPDO ZLOO EH
HIIHFWLYH�

7KH VSHFLILFDWLRQV DUH HIIHFWLYH
XQWLO UHSODFHPHQW E\ QHZ
VSHFLILFDWLRQV�

1XPHULF YDOXH
GLVSOD\
GHVLJQDWLRQ
>&RPPDQG ,,@�

(6& 0 UFPQR
��%� ��'�

1XPHULF YDOXH
GLVSOD\
GHVLJQDWLRQ

6SHFLILHV WKH SRVLWLRQ RI D QXPHULF
YDOXH�

U URZ GHVLJQDWLRQ� � ���� WR � ����
F FROXPQ GHVLJQDWLRQ� � ���� WR ��
����
P QR� RI GLVSOD\HG FROXPQV� � ����
WR � ����
Q GHFLPDO SRVLWLRQ� � ���� WR �
����� QR GHFLPDO LV GLVSOD\HG ZKHQ
� ���� LV GHVLJQDWHG�
R ]HUR VXSSUHVV� � ���� ZLWKRXW
]HUR VXSSUHVV� � ���� ZLWK ]HUR
VXSSUHVV

'LVSOD\ VWDUWV ZKHQ � LV
GHVLJQDWHG IRU '�� '�� DQG '��
�ZKHQ WKH ORZHVW GLJLW RI WKH
GLVSOD\HG YDOXH LV GHVLJQDWHG� 7KH
VSHFLILFDWLRQV DUH HIIHFWLYH XQWLO
UHSODFHPHQW E\ QHZ VSHFLILFDWLRQV�
7KH GLVSOD\HG DUHD LV IURP WKH
RULJLQ WR WKH ODVW FROXPQ RI WKH OLQH�

7KH GHIDXOW VHWWLQJV DUH DV
IROORZV�

U � ����
F �� ����
P � ����
Q � ����
� � ����

7KLV FRPPDQG LV HIIHFWLYH RQO\
ZKHQ PRGH VHW VZLWFK �� LV VHW WR
21�

(6& � P
��%� ��$�

)URQW SDQHO NH\
FRPPDQG

'LVDEOHV WKH 8S DQG 'RZQ NH\V�

P � ���� GLVDEOHV ERWK 8S DQG
'RZQ .H\V�
P � ���� GLVDEOHV WKH 8S .H\�
2QO\ WKH 'RZQ .H\ LV HIIHFWLYH�
P � ���� GLVDEOHV WKH 'RZQ .H\�
2QO\ WKH 8S .H\ LV HIIHFWLYH�
P � ���� GLVDEOHV QHLWKHU NH\�

7KH GHIDXOW VHWWLQJ LV P ��

7KLV FRPPDQG LV QXOOLILHG DIWHU D
SDJH FKDQJH� 7R GLVSOD\
FRQVHFXWLYH SDJHV LQ WKH SDJH
UHDG PRGH ZLWK WKH 8S DQG 'RZQ
.H\V� WKLV FRPPDQG PXVW EH
UHJLVWHUHG LQ DGYDQFH RQ HDFK
SDJH� +RZHYHU� RQO\ WKH ODVW
FRPPDQG LVVXHG ZLOO EH HIIHFWLYH�

7KLV FRPPDQG LV HIIHFWLYH RQO\
ZKHQ PRGH VHW VZLWFK �� LV 21�



$SSHQGL[ %&RPPDQGV

��

&RPPDQG
&RGH

1DPH )XQFWLRQ &RPPHQWV 0RGH

(6& �
��%� ��(�

7ZR 3DJHV RQ
2QH 6FUHHQ

,I � SDJH ���� E\WHV� LV LQVXIILFLHQW�
� VXFFHVVLYH SDJHV FDQ EH
GLVSOD\HG ZKHQ WKLV FRPPDQG LV
UHDG�

'HVSLWH WKH QDPH RI WKLV
FRPPDQG� LW LV QRW OLPLWHG WR �
SDJHV� $Q\ QXPEHU RI SDJHV FDQ
EH VXFFHVVLYHO\ GLVSOD\HG�

3

3( �))� 3DJH (QG 7KLV FRGH DIWHU D PHVVDJH
LQGLFDWHV WKH HQG RI WKLV SDJH�

3

,5 �)(� ,QFUHPHQW
5HWXUQ

7KLV FRGH DIWHU D PHVVDJH
LQGLFDWHV WKH HQG RI SDJH
LQFUHPHQW ZKHQ SDJH LQFUHPHQW LV
EHLQJ XVHG�

(6& 5 P
��%� ����

%DFN /LJKW
21�2))

P � ���� 2))
P � ���� UHG
P � ���� JUHHQ �GHIDXOW�
P � ���� RUDQJH

7KH FRORU RI WKH EDFN OLJKW LV
FKDQJHG RQO\ ZKLOH WKLV FRPPDQG
LV UHJLVWHUHG LQ WKH FXUUHQW SDJH�

$IWHU WKH FRORU RI WKH EDFN OLJKW
LV FKDQJHG E\ WKLV FRPPDQG�
WKH FRORU UHPDLQV LQ HIIHFW XQWLO D
QHZ FRPPDQG LV LQSXW�

3

7

(6& ï P
��%� ��'�

$OWHUQDWH
'LVSOD\

P $ ���� (QGV DOWHUQDWH
GLVSOD\
P % ���� 6WDUWV DOWHUQDWH
GLVSOD\
P  � ���� $OWHUQDWHV HYHU\
� V
P  � ���� $OWHUQDWHV HYHU\
� V
P  � ���� $OWHUQDWHV HYHU\
� V
P  � ���� $OWHUQDWHV HYHU\
� V

,I � RU PRUH SDJHV DUH UHDG DIWHU
WKLV FRPPDQG LV UHDG� XS WR ��
SDJHV FDQ EH DOWHUQDWHO\ GLVSOD\HG
DW ��V LQWHUYDOV�

,I DQ LQWHUYDO LV QRW VSHFLILHG� WKH
GLVSOD\ LV DOWHUQDWHG HYHU\ �
VHFRQGV�

3� 7

(6& �
��%� ��)�

$XWR
,QFUHPHQW

:KHQ WKLV FRPPDQG LV UHDG�
SDJHV DUH DOWHUQDWHO\ LQFUHPHQWHG
XQWLO QHZ SDJH GDWD LV LQSXW�

7KH GLVSOD\ LV DOWHUQDWHG HYHU\ �
V�

3

(6& � P
��%� ��%�

5HODWHG
6FUHHQ
5HDGRXW

3UHVVLQJ WKH NH\ IRU UHDGLQJ
UHODWHG VFUHHQV DIWHU D SDJH LQ
ZKLFK WKLV FRPPDQG LV UHJLVWHUHG
KDV EHHQ UHDG ZLOO GLVSOD\ WKH
VFUHHQ GHVLJQDWHG E\ P� 5HODWHG
VFUHHQV DUH GLVSOD\HG LQ WXUQ HYHU\
� V IRU DV ORQJ DV WKLV FRPPDQG LV
UHJLVWHUHG�

P  ��� WR ��� WR ���
���� ���� ���� ����

P  D ��GLJLW $6&,, QXPEHU
32�3��� ���. E\WHV�
32�3��� ���. E\WHV�

3
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��

&RPPDQG
&RGH

1DPH )XQFWLRQ &RPPHQWV 0RGH

(6& � P
��%� ����

.DQML &RGH
(UURU 'LVSOD\

6HWV GLVSOD\V RSWLRQ IRU HUURQHRXV
NDQML FRGH�

P  � ���� VNLS
P  � ���� GLVSOD\ D VSDFH
P  � ���� GLVSOD\ DQ HUURU

PHVVDJH

7KH GHIDXOW VHWWLQJ VNLSV DQ
XQUHJLVWHUHG NDQML FRGH�

3� 7

(6& -
��%� ��$�

(UDVH WR (QG RI
6FUHHQ

&OHDUV WKH GLVSOD\ IURP WKH FXUUHQW
FXUVRU SRVLWLRQ WR WKH ��WK FROXPQ
RI WKH ERWWRP OLQH�

(6& . DQG (6& - OHDYH WKH
FXUVRU SRVLWLRQ XQFKDQJHG� (6&
/ PRYHV WKH FXUVRU WR WKH ILUVW
FROXPQ RI WKH FXUUHQW OLQH�

7

(6& .
��%� ��&�

(UDVH WR (QG RI
/LQH

&OHDUV WKH GLVSOD\ IURP WKH FXUUHQW
FXUVRU SRVLWLRQ WR WKH ��WK FROXPQ
RI WKH FXUUHQW OLQH�

(6& /
��%� ��&�

&OHDU /LQH &OHDUV WKH GLVSOD\ IURP WKH ILUVW
FROXPQ WR WKH ��WK FROXPQ RI WKH
FXUUHQW OLQH�

(6& 3
P
��%� ����

3DJH 5HDGRXW &OHDUV WKH VFUHHQ� WKHQ UHDGV WKH
FRQWHQWV RI WKH XVHU PHVVDJH DQG
GLVSOD\V LW�

P  ��� WR ��� WR ���

P  D ��GLJLW $6&,, QXPEHU
32�3��� ���. E\WHV�
32�32��� ���. E\WHV�

7

(6& 8
��%� ����

'LVSOD\ 1H[W
3DJH

5HDGV DQG GLVSOD\V WKH SDJH WKDW
IROORZV WKH FXUUHQW SDJH�

(6& 8 ZKHQ WKH ODVW SDJH LV
GLVSOD\HG FDXVHV WKH �WK VFUHHQ
WR EH GLVSOD\HG�

(6& 9
��%� ����

'LVSOD\
3UHYLRXV 3DJH

5HDGV DQG GLVSOD\V WKH SDJH WKDW
FDPH EHIRUH WKH FXUUHQW SDJH�

(6& 9 ZKHQ WKH �WK SDJH LV
GLVSOD\HG FDXVHV WKH ���WK RU WKH
���WK VFUHHQ WR EH GLVSOD\HG�

(6& , P
'��'���

5HJLVWHU
0HVVDJH

5HJLVWHUV D XVHU PHVVDJH IURP D
SHUVRQDO FRPSXWHU LQ 5$0�

P  D ��GLJLW QXPEHU DVVLJQHG WR
WKH VFUHHQ WR EH UHJLVWHUHG �SDJH�
���������

7KH GDWD DIWHU P
�'��'���� LV IL[HG DW ��� FROXPQV�

7KH PD[LPXP QXPEHU RI WKH
VFUHHQV WKDW FDQ EH UHJLVWHUHG LV
����

7
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��

&RPPDQG
&RGH

1DPH )XQFWLRQ &RPPHQWV 0RGH

(6& 6
P
'��'�

����:LGWK ��[��
&KDUDFWHU
3DWWHUQ
5HJLVWUDWLRQ

5HJLVWHUV D XVHU FKDUDFWHU RI �
GRWV [ � GRWV�

P  D ��GLJLW UHJLVWUDWLRQ QXPEHU
��������

����ZLGWK FKDUDFWHUV FDQQRW EH
PL[HG ZLWK IXOO RU KDOI�ZLGWK
FKDUDFWHUV�

6HWV ',3 6ZLWFK 3LQ �� WR 21
�����ZLGWK FKDUDFWHUV��

7KH PD[LPXP QXPEHU RI
FKDUDFWHUV WKDW FDQ EH UHJLVWHUHG
LV ���

7

(6& 7 P
'��'��

+DOI�:LGWK
���[��
&KDUDFWHU
3DWWHUQ
5HJLVWUDWLRQ

5HJLVWHUV D XVHU FKDUDFWHU RI ��
GRWV [ � GRWV�

P  D ��GLJLW UHJLVWUDWLRQ QXPEHU
��������

7KH PD[LPXP QXPEHU RI
FKDUDFWHUV WKDW FDQ EH UHJLVWHUHG
LV ���

7

(6& * P
'��'��

)XOO�:LGWK
���[���
&KDUDFWHU
3DWWHUQ
5HJLVWUDWLRQ

5HJLVWHUV D XVHU FKDUDFWHU RI ��
GRWV [ �� GRWV�

P  D ��GLJLW UHJLVWUDWLRQ QXPEHU
��������

7KH PD[LPXP QXPEHU RI
FKDUDFWHUV WKDW FDQ EH UHJLVWHUHG
LV ���

7

(6& 	 O P Q
��%� ����

%DU *UDSK
5HIHUHQFH
3RLQW

6HWV UHIHUHQFH SRLQW� ZLGWK� DQG
OHQJWK RI �� IRU D EDU JUDSK�

O  FROXPQ IRU UHIHUHQFH SRLQW�
� ���� WR �� �����

P  ZLGWK RI EDU JUDSK
P  � ���� � GRWV
P  � ���� � GRWV
P  � ���� �� GRWV
P  � ���� �� GRWV

Q  QXPEHU RI GRWV IRU ��
�D ��GLJLW $6&,, QXPEHU�

6HW WR ILUVW FROXPQ E\ GHIDXOW

6HW WR �� GRWV E\ GHIDXOW��

6HW WR � GRW IRU �� E\ GHIDXOW�

3� 7

(6& · P Q
��%� ����

%DU *UDSK
'LVSOD\

'LVSOD\V D EDU JUDSK DW WKH
VSHFLILHG SRVLWLRQ�
P  QXPEHU RI OLQHV WR GLVSOD\
6HH 1RWH RQ S� ���
Q  UHDO GRW GDWD
���GLJLW $6&,, QXPEHU�

8S WR � OLQHV RI EDU JUDSK FDQ EH
SHU SDJH� 7KH ODVW IRXU FROXPQV
DUH IRU KDOI�ZLGWK FKDUDFWHUV DQG
FDQQRW EH XVHG IRU EDU JUDSKV�

(6& � P
��%� ����

3HUFHQW
2SHUDWLRQ
'LVSOD\

&RQYHUWV UHDO GRW GDWD IRU EDU
JUDSKV LQWR SHUFHQW DQG GLVSOD\V
WKH UHVXOWV DV KDOI�ZLGWK
FKDUDFWHUV�
P  QXPEHU RI FROXPQV WR GLVSOD\�
� ���� WR �� ��&�

,QSXW WKLV FRPPDQG DIWHU %DU
*UDSK 'LVSOD\ KDV EHHQ
H[HFXWHG�

3� 7



$SSHQGL[ %&RPPDQGV

��

&RPPDQG
&RGH

QDPH )XQFWLRQ &RPPHQWV 0RGH

(6& � P
��%� ����

&RPPXQLFDWLRQ
6WDUW

8VHG WR VWDUW FRPPXQLFDWLRQ XQGHU
56���� VSHFLILFDWLRQV�

P  SROOLQJ DGGUHVV DFFHVVHG E\
WKLV 8QLW�

�� ���� ��� WR �� ���� ���
7KH SROOLQJ DGGUHVV LV D ��GLJLW $6&,,
QXPEHU�

&RPPXQLFDWLRQ ZLWK DQ\
FRQQHFWHG VWDWLRQ LV SRVVLEOH
ZKHQ P LV D YDOXH RWKHU WKDQ ��
���� ��� WR ���� ����

7

(6& �
��%� ����

&RPPXQLFDWLRQ
(QG

(QGV FRPPXQLFDWLRQ LQLWLDWHG E\ WKLV
8QLW

1RWH $WWULEXWH DQG EDFNOLJKW ZLWK 21�2)) VSHFLILFDWLRQV DUH QRW UHOHDVHG RQFH WKH\ DUH WXUQHG 21 XQOHVV
WKH\ DUH VHW WR 2))�

�� �� �� �� �' �( �� �� �� �� �� �� �� �� ���� �� �� �� �� �� �$ �% �& �) �� �$ �% �& �'

'LJLW

/LQH

��

��

��

��

� (6& 0 UF 1XPHULF 9DOXH 'LVSOD\ 3RVLWLRQ

>&RPPDQG ,@

� (6& 0 UFPQR 1XPHULF 9DOXH 'LVSOD\ 'HVLJQDWLRQ

>&RPPDQG ,,@

� (6& < UF &XUVRU $GGUHVVLQJ

� (6& 	 OPQ %DU *UDSK 5HIHUHQFH 3RLQW

� (6& · PQ %DU *UDSK 'LVSOD\

� (6& � P 3HUFHQW 2SHUDWLRQ 'LVSOD\

7R XVH WKLV FRPPDQG VSHFLI\ WKH OLQH DQG GLJLW DFFRUGLQJ WR WKH
DERYH DOORFDWLRQV�

([DPSOH� 7KH YDOXH RI P DW WKH (6& · P Q EDU JUDSK GLVSOD\ LV�
P  �� ZKHQ GLVSOD\HG LQ WKH ILUVW OLQH
P  �� ZKHQ GLVSOD\HG LQ WKH VHFRQG OLQH
P  �� ZKHQ GLVSOD\HG LQ WKH WKLUG OLQH
P  �� ZKHQ GLVSOD\HG LQ WKH IRXUWK OLQH

)RU H[DPSOH� WKH YDOXH RI P RI WKH SHUFHQW RSHUDWLRQ GLVSOD\ IRU
(6& � P LV P  �$ ZKHQ GLVSOD\HG DV WKH ��WK GLJLW� �VKDGHG DUHD�
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��

5HDGRXW &RGHV IRU 5HJLVWHUHG &KDUDFWHU 3DWWHUQV
&KDUDFWHUV UHJLVWHUHG DV SDWWHUQV DUH GLVSOD\HG XVLQJ WKH IROORZLQJ UHDGRXW FRGHV�

����ZLGWK �� [ � PDWUL[�
&KDUDFWHU 3DWWHUQV

+DOI�ZLGWK ��� [ � PDWUL[�
&KDUDFWHU 3DWWHUQV

1R &RGH 1R &RGH 1R &RGH 1R &RGH

� (� � (� � (� � (�

� (� � (� � (� � (�

� (� �� ($ � (� �� ($

� (� �� (% � (� �� (%

� (� �� (& � (� �� (&

� (� �� (' � (� �� ('

� (� �� (( � (� �� ((

� (� �� () � (� �� ()

)XOO�ZLGWK ��� [ �� PDWUL[� &KDUDFWHU 3DWWHUQV

&RGH &RGH &RGH &RGH

1R -,6 6+,)7 -,6 1R -,6 6+,)7 -,6 1R -,6 6+,)7 -,6 1R -,6 6+,)7 -,6

� �)�� ���� �� �)�( ���' �� �)�% ���$ �� �)�� ����

� �)�� ���� �� �)�) ���( �� �)�& ���% �� �)�� ����

� �)�� ���� �� �)�� ���) �� �)�' ���& �� �)�$ ����

� �)�� ���� �� �)�� ���� �� �)�( ���' �� �)�% ���$

� �)�� ���� �� �)�� ���� �� �)�) ���( �� �)�& ���%

� �)�� ���� �� �)�� ���� �� �)�� ���) �� �)�' ���&

� �)�� ���� �� �)�� ���� �� �)�� ���� �� �)�( ���'

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

� �)�� ���� �� �)�� ���� �� �)�� ���� �� �)�� ���)

� �)�$ ���� �� �)�� ���� �� �)�� ���� �� �)�� ����

�� �)�% ���$ �� �)�� ���� �� �)�� ���� �� �)�� ����

�� �)�& ���% �� �)�� ���� �� �)�� ����

�� �)�' ���& �� �)�$ ���� �� �)�� ����
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$SSHQGL[ &
(UURUV DQG 7URXEOHVKRRWLQJ

7KH IROORZLQJ RSHUDWLRQV DUH SHUIRUPHG LQ 6HOI�'LDJQRVLV PRGH DQG DUH XVHG
WR YHULI\ WKH FRUUHFW IXQFWLRQLQJ RI WKH 8QLW� 8QOHVV RWKHUZLVH QRWHG� WKH
FKHFNLQJ RSHUDWLRQV EHORZ ZLOO SHUIRUP UHSHDWHGO\ XQWLO WKH ',3 VZLWFK VHWWLQJ
LV FKDQJHG RU WKH SRZHU LV GLVFRQQHFWHG�

0HPRU\ &KHFN

� � � � � � � �

�� 21

�� 2))

0RGH 6HOHFWLRQ

',3 6ZLWFK 6HWWLQJV

� �� �� �� �� �� �� ��
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'LVSOD\ 6FUHHQ

0(025< &+(&.

&KHFNVXP YDOXH

6<67(0 520 &+(&. 2.�

6<67(0 5$0 &+(&. 2.�

86(5 520 ���
3$*(6

7KH FKHFNVXP YDOXH RI WKH V\V�
WHP·V 520 LV WKHQ FDOFXODWHG� ,I
WKH UHVXOW RI WKH FDOFXODWLRQ FRLQ�
FLGHV ZLWK WKH YDOXH UHJLVWHUHG
LQ WKH 520� WKH PHVVDJH ´2.�µ
LV GLVSOD\HG� LI QRW� WKH PHVVDJH
´1*�µ LV GLVSOD\HG�

7KLV PHVVDJH LV GLVSOD\HG IRU
� VHFRQGV DW WKH EHJLQQLQJ RI
WKH PHPRU\ FKHFN�

1H[W� WKH V\VWHP·V 5$0 LV
FKHFNHG� ,I WKH GDWD ZULWWHQ LQ
WKH 5$0 LV FRUUHFW� WKH PHVVDJH
´2.·· LV GLVSOD\HG� LI QRW� WKH
PHVVDJH ´1*�·· LV GLVSOD\HG�

1XPEHU RI PHVVDJH VFUHHQV

6<67(0 520 &+(&. 2.�

6<67(0 5$0 &+(&. 2.�

86(5 5$0 ��� 3$*(6

%$77(5< 2.�

$

%

6<67(0 520 &+(&. 2.�

6<67(0 5$0 &+(&. 2.�

86(5 5$0 ��� 3$*(6

5(3/$&( 7+( %$77(5<

,I WKH 5$0 FDUG LV XVHG DV
WKH XVHU·V PHVVDJH PHPRU\�
WKH EDFN�XS EDWWHU\ RI WKH
5$0 FDUG LV FKHFNHG� 0HV�
VDJH $ LV GLVSOD\HG LI WKH
EDFN�XS EDWWHU\ LV QRUPDO� ,I
PHVVDJH % LV GLVSOD\HG� UH�
SODFH WKH EDWWHU\ ZLWKLQ �
PRQWK�
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'LVSOD\ &KHFN

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

�� 21
�� 2))

0RGH 6HOHFWLRQ

',3 6ZLWFK 6HWWLQJV

'LVSOD\ 6FUHHQ

&+(&. 8SRQ H[HFXWLQJ WKH GLVSOD\
FKHFN� WKLV PHVVDJH LV GLV�
SOD\HG IRU � VHFRQGV�

/&'

$W WKLV WLPH� WKH GRWV RQ WKH
VFUHHQ EOLQN LQ UHG� RUDQJH�
DQG JUHHQ LQ WKDW RUGHU�

1H[W� RQH GRW DW WKH HGJH
RI WKH VFUHHQ EOLQNV LQ UHG�
RUDQJH� DQG JUHHQ LQ WKDW
RUGHU�
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&RQQHFWRU &KHFN

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

�� 21
�� 2))

0RGH 6HOHFWLRQ

',3 6ZLWFK 6HWWLQJV

'LVSOD\ 6FUHHQ

,�2

&211(&725

&+(&.

� � � �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� ��

&RQQHFWRU SLQ VWDWXV LV GLV�
SOD\HG DV VKRZQ� 7KH QXPHUDOV
LQ WKH ILUVW DQG WKLUG URZV LQGL�
FDWH WKH FRQQHFWRU·V SLQ QXP�
EHUV� [ LQ WKH ILJXUH LQGLFDWHV WKH
VLJQDO OHYHO RI HDFK SLQ DV � RU
�� ZKHUH � LQGLFDWHV KLJK OHYHO
DQG � LQGLFDWHV ORZ OHYHO� 3LQ ��
UHSHDWHGO\ RXWSXWV WKH 5($'<
DQG %86< VLJQDOV IURP WKH 8QLW
WR DQ H[WHUQDO GHYLFH�

7KLV PHVVDJH LV GLVSOD\HG IRU
WKH ILUVW � VHFRQGV�

6HULDO &KHFN
%HIRUH H[HFXWLQJ WKLV FKHFN� FRQQHFW WKH IROORZLQJ FDEOH WR WKH 'LVSOD\ 7HUPL�
QDO 8QLW�

&RQQHFWRU� '68%��3

&RQQHFWLRQ� 6KRUW�FLUFXLW SLQV �� �� � DQG ��

&DEOH� 7ZR WHUPLQDO FDEOHV� HDFK � PP GLD� DV VKRZQ EHORZ�

&RQQHFWLRQ� 6KRUW�FLUFXLW WKH 6'$ DQG 5'$ SLQV� DQG WKH 6'% DQG 5'%
SLQV�
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0RGH 6HOHFWLRQ

',3 6ZLWFK 6HWWLQJV

'LVSOD\ 6FUHHQ

6,2 &+(&.

$

%

7KLV PHVVDJH LV GLVSOD\HG IRU
WKH ILUVW � VHFRQGV�

/223 %$&. 7(67 2.

'DWD RXWSXW E\ WKH 'LVSOD\
7HUPLQDO 8QLW LV LQSXW EDFN
LQWR WKH 8QLW� ,I WKH RXWSXW
DQG LQSXW GDWD FRLQVLGH�
PHVVDJH $ LV GLVSOD\HG�
RWKHUZLVH� PHVVDJH % LV
GLVSOD\HG�

/223 %$&. 7(67 12

,I HLWKHU WKH 576 RU &76 VLJ�
QDO GRHV QRW RSHUDWH FRUUHFW�
O\� WKH PHVVDJH ´&76 (5�
525·· LV GLVSOD\HG�

/223 %$&. 7(67 ;;
&76 (5525
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0RGH 6HOHFWLRQ

',3 6ZLWFK 6HWWLQJV

'LVSOD\ 6FUHHQ

02'( 6(7 6:

&+(&.

� � � � � � � �

� �� �� �� �� �� ��

7KLV PHVVDJH LV GLVSOD\HG
IRU WKH ILUVW � VHFRQGV�

7KH VWDWXV RI HDFK VZLWFK LV
GLVSOD\HG� 7KH QXPHUDOV RQ
WKH ILUVW DQG WKLUG URZV LQ WKH
ILJXUH LQGLFDWH WKH SLQ QXPEHU
RI WKH VZLWFK� [ LQGLFDWHV SLQ
VWDWXV DV � RU �� � LQGLFDWHV
WKH SLQ LV 21� � LQGLFDWHV WKH
SLQ LV 2))�

��

&KDUDFWHU 'LVSOD\
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�� 21
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0RGH 6HOHFWLRQ

',3 6ZLWFK 6HWWLQJV

'LVSOD\ 6FUHHQ

7KLV PHVVDJH LV GLVSOD\HG
IRU WKH ILUVW � VHFRQGV�

&+$5$&7(5
',63/$<

&KDUDFWHUV DUH GLVSOD\HG�

$OO FKDUDFWHUV �LQ ���� KDOI��
DQG IXOO�ZLGWKV�� H[FHSW WKH
XVHU�GHILQHG FKDUDFWHUV� DUH
GLVSOD\HG E\ SDJH�
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0HVVDJH 'LVSOD\
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0RGH 6HOHFWLRQ

',3 6ZLWFK 6HWWLQJV

'LVSOD\ 6FUHHQ

7KLV PHVVDJH LV GLVSOD\HG
IRU WKH ILUVW � VHFRQGV�

$// 0(66$*(
',63/$<

$W WKLV WLPH� DOO WKH VFUHHQV
���� RU ��� VFUHHQV� DUH
GLVSOD\HG VHTXHQWLDOO\� EH�
JLQQLQJ ZLWK SDJH �� 1RWH
WKDW SDJHV RQ ZKLFK QR
PHVVDJH LV UHJLVWHUHG DUH
QRW GLVSOD\HG�

*HQHUDO 'LDJQRVLV
7KLV FKHFNLQJ RSHUDWLRQV DERYH DUH DXWRPDWLFDOO\ SHUIRUPHG ZKHQ SLQ �� RI
WKH ',3 VZLWFK LV 21�

0DLQWHQDQFH
&OHDQ WKH 'LVSOD\ 8QLW XVLQJ D VRIW GU\ FORWK� 'R QRW XVH WKLQQHU RU DOFRKRO�
DV GHIRUPDWLRQ RU GLVFRORUDWLRQ RI WKH 8QLW PD\ RFFXU�

$OZD\V WUDQVSRUW WKH 8QLW LQ WKH ER[ XVHG IRU VKLSSLQJ IURP WKH IDFWRU\ WR
DYRLG LQDGYHUWHQW GDPDJH�
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-,6 &KDUDFWHU &RGH

$OO FRGH LV LQ KH[DGHFLPDO IRUPDW�
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$SSHQGL[ (
$6&,, &RGHV

[[

/HIWPRVW ELW

5LJKW�
PRVW
ELW

� �� ï �)¦¦¦ 8VLQJ 6KLIW -,6 &RGH

� $� ï ')¦¦¦ 8VHG IRU -DSDQHVH FKDUDFWHU

� (� ï ()¦¦¦ 8VLQJ 6SHFLDO &KDUDFWHU 5HJLVWUDWLRQ

� )( ¦¦¦ 8VLQJ ,QFUHPHQW 5HWXUQ

� )) ¦¦¦ 8VLQJ 3DJH (QG

� 2WKHUV ¦¦¦ 8QXVHG �9DFDQW�

7KH FRGHV DUH DOORFDWHG DV LOOXVWUDWHG DERYH�
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$SSHQGL[ )
6WDQGDUG 0RGHOV

1DPH 0RGHO 5HPDUNV

'LVSOD\ 7HUPLQDO 8QLW &����05��� 5$0 FDUG LV EXLOW�LQ� &����'7���

&����05��� 520 &DUG DQG 520�-'�% ������� DUH

EXLOW�LQ�

&����'7���

&RQQHFWRU &RQQHFWRU '%���3�1

�-$( IRUPDW�

&RQQHFWRU FRYHU '%�&��-�

�-$( IRUPDW�

%DWWHU\ 6HW %DFNXS %DWWHU\ &����%$7��
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*ORVVDU\

$ +RVW /LQN 8QLW WKDW PRXQWV RQWR D 5DFN� DQG QRW GLUHFWO\ WR WKH &38�

%DFNSODQH $ UDFN RI KDUGZDUH VORWV VKDULQJ D FRPPRQ EXV OLQH WR ZKLFK WKH &38 DQG DOO
RI LWV ,�2 8QLWV DUH FRQQHFWHG�

EDXG UDWH 7KH VSHHG DW ZKLFK GDWD LV WUDQVIHUUHG GXULQJ ,�2 RSHUDWLRQV� 7KH VWDQGDUG
EDXG UDWHV DUH ���� ����� ����� ����� ����� DQG �������

ELQDU\ 7KH QXPEHU V\VWHP WKDW DOO FRPSXWHUV DUH EDVHG RQ� $ ELQDU\ GLJLW FDQ KDYH
RQO\ WZR YDOXHV� ]HUR DQG RQH� 7KH RFWDO DQG KH[DGHFLPDO QXPEHU V\VWHPV
DUH EDVHG RQ ELQDU\ GLJLWV�

ELW 7KH VPDOOHVW SLHFH RI LQIRUPDWLRQ WKDW FDQ EH UHSUHVHQWHG RQ D FRPSXWHU� $
ELW KDV WKH YDOXH RI HLWKHU ]HUR RU RQH� $ ELW LV RQH ELQDU\ GLJLW�

E\WH $ JURXS RI HLJKW ELWV WKDW LV UHJDUGHG DV RQH XQLW�

FKDQQHO 6HH ZRUG�

FRPPXQLFDWLRQ PRGH 7KH 'LVSOD\ 7HUPLQDO 8QLW FDQ FRPPXQLFDWH ZLWK SHULSKHUDO GHYLFHV LQ WKUHH
GLIIHUHQW FRPPXQLFDWLRQ PRGHV� SDUDOOHO� VHULDO 56����� DQG VHULDO 56�����

$ FRQQHFWRU WKURXJK ZKLFK H[WHUQDO SHULSKHUDO GHYLFHV FDQ FRPPXQLFDWH
ZLWK D KRVW FRPSXWHU RU PLFURSURFHVVRU�

',3 VZLWFKHV 7KHUH DUH WZR VHWV RI ',3 VZLWFKHV RQ WKH EDFN SDQHO RI WKH 'LVSOD\ 7HUPLQDO
8QLW� (DFK ',3 VZLWFK KDV HLJKW SLQV ZKLFK FDQ EH VHW WR HLWKHU ]HUR RU RQH�
7KHVH ',3 VZLWFKHV DUH XVHG IRU VHWWLQJ WKH RSHUDWLQJ DQG FRPPXQLFDWLRQ
PRGHV�

((3520 �(OHFWULFDOO\ (UDVDEOH 3URJUDPPDEOH 5HDG 2QO\ 0HPRU\� $ W\SH RI 520 LQ
ZKLFK VWRUHG GDWD FDQ EH HUDVHG DQG UHSURJUDPPHG� 7KLV LV DFFRPSOLVKHG
XVLQJ D VSHFLDO FRQWURO OHDG FRQQHFWHG WR WKH ((3520 FKLS DQG FDQ EH GRQH
ZLWKRXW KDYLQJ WR UHPRYH WKH ((3520 FKLS IURP WKH GHYLFH LQ ZKLFK LW LV
PRXQWHG�

(3520 �(UDVDEOH 3URJUDPPDEOH 5HDG 2QO\ 0HPRU\� $ W\SH RI 520 LQ ZKLFK VWRUHG
GDWD FDQ EH HUDVHG� E\ XOWUDYLROHW OLJKW RU RWKHU PHDQV� DQG UHSURJUDPPHG�

KH[DGHFLPDO +H[DGHFLPDO RU KH[ LV D QXPHULFDO V\VWHP EDVHG RQ WKH QXPEHU ��� 2QH KH[
GLJLW FDQ EH UHSUHVHQWHG E\ IRXU ELQDU\ GLJLWV LQ WKH UDQJH RI ]HUR WR ��� 7KH
QXPEHUV �� WKURXJK �� DUH UHSUHVHQWHG E\ WKH OHWWHUV $ WKURXJK )� UHVSHF�
WLYHO\�

,�2 'HYLFH ,�2 VWDQGV IRU LQSXW�RXWSXW� 6RPH H[DPSOHV RI ,�2 GHYLFHV DUH SULQWHUV� PR�
GHPV� ID[ PDFKLQHV� DQG GLVSOD\ WHUPLQDOV�

RSHUDWLQJ PRGH 7KH 'LVSOD\ 7HUPLQDO 8QLW FDQ RSHUDWH LQ ILYH GLIIHUHQW PRGHV� 3DJH 5HDG�
7HUPLQDO� '\QDPLF 6FDQ� 5HDG�:ULWH� DQG 6HOI�'LDJQRVLV�

1XPHULF YDOXH LQSXW VWUREH �1�67%� 7KLV VLJQDO IXQFWLRQV RQO\ GXULQJ D QXPHULF YDOXH GLVSOD\� ,W WHOOV WKH
'78 ZKHQ WKH GDWD RQ WKH SDUDOOHO OLQHV LV YDOLG�

5DFN�0RXQWLQJ +RVW
/LQN 8QLW

FRPPXQLFDWLRQ
SRUW



*ORVVDU\
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SDJH 2QH FRPSOHWH 'LVSOD\ 7HUPLQDO 8QLW VFUHHQ� 7ZR KXQGUHG VFUHHQV FDQ EH
VWRUHG RQ RQH 5$0 FDUG�

SDJH GDWD 'DWD FRPLQJ LQ RQH WKH SDUDOOHO OLQHV WKDW WHOO WKH '78 ZKLFK SDJH WR GLVSOD\�

SDUDOOHO LQWHUIDFH 7KH SDUDOOHO LQWHUIDFH XVHV WKH 56���� FRQQHFWRU� EXW LV QRW VHULDO FRPPXQL�
FDWLRQ� :KHQ SDUDOOHO PRGH LV VHOHFWHG DV WKH FRPPXQLFDWLRQ PRGH� XS WR ��
'LVSOD\ 7HUPLQDO 8QLWV FDQ EH FRQQHFWHG WR D 3& LQ SDUDOOHO�

SROOLQJ $ SURFHVV ZKHUHE\ WKH PLFURSURFHVVRU SHULRGLFDOO\ FKHFNV WKH YDOXH RI D
VSHFLILHG ELW RU E\WH� DQG GHSHQGLQJ RQ WKDW YDOXH� WKH PLFURSURFHVVRU WDNHV
VRPH VSHFLILHG DFWLRQ�

SRUW EXIIHU 6SHFLDO PHPRU\ WKDW LV XVHG WR WHPSRUDULO\ VWRUH GDWD WKDW KDV MXVW EHHQ UH�
FHLYHG RU LV DERXW WR EH VHQW RXW WKURXJK D FRPPXQLFDWLRQ SRUW�

3520 SURJUDPPHU $ 3520 SURJUDPPHU LV D GHYLFH XVHG WR ZULWH GDWD WR� 3520� DQG (3520
VWRUDJH GHYLFHV�

5$0 6WDQGV IRU 5DQGRP $FFHVV 0HPRU\� 5$0 ZLOO QRW UHWDLQ GDWD ZKHQ SRZHU LV
GLVFRQQHFWHG� 7KHUHIRUH GDWD VKRXOG QRW EH VWRUHG LQ 5$0�

5$0�520 FDUG 'LVSOD\ 7HUPLQDO 8QLW UHPRYDEOH LQWHUQDO PHPRU\ XVHG WR VWRUH UHJLVWHUHG
PHVVDJHV�

UHJLVWHU�UHJLVWHUHG 6WRULQJ WH[W DQG JUDSKLFV LQ WKH 5$0�520 FDUG IURP D SHUVRQDO FRPSXWHU RU
WKH $6&,, 8QLW� *UDSKLFV WKDW KDYH EHHQ ZULWWHQ WR WKH 5$0�520 FDUG DUH
UHIHUUHG WR DV UHJLVWHUHG PHVVDJHV�

56����& LQWHUIDFH $Q LQGXVWU\ VWDQGDUG LQWHUIDFH IRU VHULDO FRPPXQLFDWLRQV�

56���� LQWHUIDFH $Q LQGXVWU\ VWDQGDUG LQWHUIDFH IRU VHULDO FRPPXQLFDWLRQV�

ZRUG ,Q GLJLWDO FLUFXLWV� D JURXS RI ELWV� 8VXDOO\ D ZRUG FRQVLVWV RI IRXU� HLJKW� RU
VL[WHHQ ELWV� ,Q &�VHULHV 3&V� D ZRUG FRQVLVWV RI VL[WHHQ ELWV� :RUGV FDQ EH
XVHG WR VWRUH GDWD� RU WKH\ FDQ EH XVHG IRU ,�2�
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,QGH[

%
EDU JUDSK JHQHUDWLRQ� ��
%$6,& SURJUDP� ��
',3 VZLWFK VHWWLQJV
SDUDOOHO LQWHUIDFH� ��
VHULDO LQWHUIDFH� ��

%$6,&� ��� ��� ��

EDWWHU\� ��

&
FDEOHV� �
�� 9'&� �
56����&� �
56����� ��

FRPPDQGV� OLVW RI���� ��

'
',3 VZLWFKHV� �
EDU JUDSK VHWWLQJV� ��
PHVVDJH UHJLVWUDWLRQ VHWWLQJ� ��
VHWWLQJV
G\QDPLF VFDQ PRGH� ��
SDJH UHDG DQG UHDG�ZULWH PRGH� ��
SDJH UHDG PRGH� ��
UHDG�ZULWH PRGH� ��
VHOI�GLDJQRVLV PRGH� ��
WHUPLQDO PRGH SDUDOOHO� ��
WHUPLQDO PRGH VHULDO 56����&� ��
WHUPLQDO PRGH VHULDO 56����� ��

(
HUURU FKHFNLQJ� ��

+
KDUGZDUH EORFN GLDJUDP� ��

,
LQWHUIDFHV� �
�� 9'&� �
56����&� �
56����� �

0
PDLQWHQDQFH� ��

PHPEUDQH NH\V� �

PHVVDJH UHJLVWUDWLRQ� ��

PRGH� ��
G\QDPLF VFDQ� ��
SDJH UHDG� ��
SDJH UHDG DQG UHDG�ZULWH� ��
UHDG�ZULWH� ��
VHOI�GLDJQRVLV� ��
WHUPLQDO� ��

PRXQWLQJ� �
GLPHQVLRQV� �

1
QXPHULF YDOXH GLVSOD\
',3 VZLWFK VHWWLQJV� ��
3& SURJUDP� ��

3
3& SURJUDP� ��� ��

SK\VLFDO GLPHQVLRQV� ��

5
UHDO�WLPH JUDSKLFV� ��

6
VFUHHQ PDS� ��

VWRUDJH PHGLD� �

V\VWHP FKHFN
FKDUDFWHU GLVSOD\� ��
FRQQHFWRU� ��
GLVSOD\� ��
JHQHUDO GLDJQRVLV� ��
PHPRU\� ��
PHVVDJH GLVSOD\� ��
PRGH VZLWFK� ��
VHULDO� ��

7
WURXEOHVKRRWLQJ� ��
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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� :����(���

5HYLVLRQ FRGH

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

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW

� $XJXVW ���� 2ULJLQDO SURGXFWLRQ

� )HEUXDU\ ���� *HQHUDO FOHDQLQJ XS DQG HGLWLQJ�

3DJH ��� 6ZLWFK VHWWLQJV FKDQJHG�

3DJH ���3DJH 5HDG DQG 5HDG�:ULWH 0RGH �56����& DQG 3DUDOOHO� VHFWLRQ DGG�
HG�

3DJH ��� 5HJLVWHUHG SDWWHUQ FKDQJHG WR ��� DW ERWWRP�

3DJH ��� /HIWPRVW FROXPQ RI IRXUWK URZ RI WDEOH FRUUHFWHG�

3DJH ��� *UDSKLF DGGHG�

3DJH ��� -DSDQHVH FKDUDFWHUV UHPRYHG IURP WDEOH�


	C500-DT021/022-V1 Display Terminal Unit Operation Manual
	Notice
	TABLE OF CONTENTS
	About this Manual
	SECTION 1 Introduction
	Introduction
	1-1 Components and Functions
	1-2 System Configurations

	SECTION 2 Installation and Wiring
	2-1 Mounting the Display Terminal Unit
	2-2 Cable Construction
	2-3 Battery Maintenance

	SECTION 3 Modes and Switch Settings
	3-1 Operating Modes
	3-1-1 Page Read Mode
	3-1-2 Terminal Mode
	3-1-3 Dynamic Scan Mode
	3-1-4 Read/Write Mode
	3-1-5 Page Read and Read/Write Mode
	3-1-6 Self-diagnosis Mode

	3-2 DIP Switch Settings
	3-2-1 Page Read Mode
	3-2-2 Terminal Mode, Parallel
	3-2-3 Terminal Mode, Serial RS-232C
	3-2-4 Terminal Mode, Serial RS-422
	3-2-5 Dynamic Scan Mode
	3-2-6 Read/Write Mode (RS-232C)
	3-2-7 Page Read and Read/Write Mode (RS-232C and Parallel)
	3-2-8 Self-Diagnosis Mode


	SECTION 4 Displaying Text and Graphics
	4-1 Cursor Assignment Table
	4-2 Graphic Commands
	4-3 Text and Graphics in Terminal Mode
	4-4 Bar Graph Example
	4-5 Page Read Example
	4-6 Application Example
	4-7 Numeric Value Display (Command I)
	4-8 Bar Graph Display
	4-9 Registering Characters

	Appendix A - Specifications
	Appendix B - Commands
	Appendix C - Errors and Troubleshooting
	Appendix D - JIS Character Code
	Appendix E - ASCII Codes
	Appendix F - Standard Models
	Glossary
	Index
	Revision History

