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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� PHDQV
´ZRUGµ DQG LV DEEUHYLDWHG ´:Gµ LQ GRFXPHQWDWLRQ�

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 KLJKïTXDOLW\ 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�

'$1*(5�

&DXWLRQ

1RWH
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$ERXW WKLV 0DQXDO�

+LJK�VSHHG &RXQWHU PRGHOV �*�$��&7��� DQG �*�$��&7��� DUH 6SHFLDO ,�2 8QLWV IRU WKH &��� DQG
&��� VHULHV RI 3URJUDPPDEOH &RQWUROOHUV� +LJK�VSHHG &RXQWHU PRGHO �*�$��&7��� LV GHVLJQHG IRU
XVH ZLWK WKH &����+ DQG &����+ VHULHV RI 3URJUDPPDEOH &RQWUROOHUV� 7KLV PDQXDO H[SODLQV WKH RS�
HUDWLRQ DQG IXQFWLRQV RI WKHVH &RXQWHUV� %HIRUH LQFRUSRUDWLQJ D +LJK�VSHHG &RXQWHU LQ \RXU 3& V\V�
WHP� IDPLOLDUL]H \RXUVHOI ZLWK ERWK WKH &RXQWHU DQG WKLV PDQXDO�

6HFWLRQ � LQWURGXFHV WKH &RXQWHUV· FRPSRQHQWV DQG SURYLGHV LQIRUPDWLRQ RQ WKH ',3 VZLWFK�HV� DQG
ZLULQJ�

6HFWLRQ � GHVFULEHV WKH RSHUDWLRQ RI WKH &RXQWHU DQG RSHUDWLQJ PRGHV�

6HFWLRQ � JLYHV H[DPSOHV RI DSSOLFDWLRQV DQG SURJUDPPLQJ�
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�ï� )HDWXUHV
7KH &7���V DUH VL[�GLJLW %&' �%LQDU\ &RGHG 'HFLPDO� +LJK�VSHHG &RXQWHUV
FRPSDWLEOH ZLWK &�6HULHV VHQVRUV VXFK DV 5RWDU\ (QFRGHUV� 7KH\ DUH FDSD�
EOH RI FRXQWLQJ FORFN SXOVHV DW VSHHGV RI XS WR �� N+]� &RXQWHUV FDQ EH XVHG
IRU SRVLWLRQ FRQWURO RU KLJK�VSHHG PHDVXUHPHQW ZKHQ FRQQHFWHG WR YDULRXV
VHQVRUV�

7KH &7��� LV D UHYHUVLEOH SUHVHW &RXQWHU IRU XVH ZLWK SXOVH RXWSXW GHYLFHV
VXFK DV 5RWDU\ (QFRGHUV� $OWKRXJK LWV RSHUDWLRQ LV VLPLODU WR WKDW RI WKH
&7���V� LW KDV VHYHUDO DGYDQWDJHV�

�7KH &7��� FDQ EH XVHG ZLWK WKH ,QWHOOLJHQW ,�2 5HDG�:ULWH ,QVWUXFWLRQV IRU
SURJUDPPLQJ�

�8S WR � FRLQFLGHQFH RXWSXWV FDQ EH VHW�
�7KH &RXQWHU YDOXH FDQ EH FKDQJHG YLD SUHVHWV GXULQJ RSHUDWLRQ�
�7ZR W\SHV RI LQSXW VLJQDOV FDQ EH XVHG� SKDVH GLIIHUHQWLDO SXOVH LQSXW DQG
SXOVH DQG GLUHFWLRQ LQSXW� 7KXV� WKH &7��� LV FRPSDWLEOH ZLWK D ZLGH YDULHW\
RI VHQVRUV�

�7KUHH VHWV RI LQSXW DQG RXWSXW YROWDJHV ��� ��� DQG �� 9'&� FDQ EH XVHG�

�ï� ,QGLFDWRUV DQG &RPSRQHQWV
7KH IROORZLQJ ILJXUH VKRZV WKH FRPSRQHQWV RI WKH &7��� +LJK�VSHHG &RXQW�
HUV�

,QGLFDWRUV DQG &RPSRQHQWV 6HFWLRQ �ï�
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',3 VZLWFK
�EHKLQG LQGLFDWRU
SDQHO�

7HUPLQDO EORFN

,QGLFDWRUV

&2817� &RXQW LQGLFDWRU
83� ,QFUHPHQW LQGLFDWRU
'2:1� 'HFUHPHQW LQGLFDWRU
39!69� 3UHVHQW YDOXH!6HW 9DOXH LQGLFDWRU
39 69� 3UHVHQW YDOXH 6HW 9DOXH LQGLFDWRU
39 69� 3UHVHQW YDOXH�6HW 9DOXH LQGLFDWRU
���9� �� 9 LQGLFDWRU

1RWH 7KH &7���V KDYH RQH ',3 VZLWFK� ORFDWHG EHKLQG WKH LQGLFDWRU SDQHO� 7R JDLQ
DFFHVV WR WKH ',3 VZLWFK� UHPRYH WKH LQGLFDWRU SDQHO ZLWK D VWDQGDUG VFUHZ�
GULYHU�

,QGLFDWRUV DQG &RPSRQHQWV 6HFWLRQ �ï�
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)URQW

�*�$�ï&7��� �*�$�ï&7���

1RWH $OWKRXJK WKH �*�$��&7��� DQG �*�$��&7��� GLIIHU LQ H[WHUQDO DSSHDUDQFH�
WKH\ DUH RSHUDWHG LGHQWLFDOO\� �7KH �*�$��&7��� LV VKLSSHG ZLWK QR H[WHUQDO
KRXVLQJ� LW LV GHVLJQHG WR EH PRXQWHG GLUHFWO\ LQ DQ ,�2 8QLW��
,Q WKLV PDQXDO� WKHVH PRGHOV DUH UHIHUUHG WR FROOHFWLYHO\ DV &7���V�

,QGLFDWRUV

7KH IROORZLQJ WDEOH VKRZV WKH IXQFWLRQV RI WKH LQGLFDWRUV RQ WKH &7���V�

,QGLFDWRU )XQFWLRQ

&2817 /LW ZKHQ FRXQW LQSXW � LV 2))�
8QOLW ZKHQ FRXQW LQSXW � LV 21�

83 /LW ZKHQ &RXQWHU LV LQFUHPHQWLQJ�

'2:1 /LW ZKHQ &RXQWHU LV GHFUHPHQWLQJ�

39 ! 69 /LW ZKHQ 3UHVHQW 9DOXH LV JUHDWHU WKDQ 6HW 9DOXH�

39  69 /LW ZKHQ 3UHVHQW 9DOXH HTXDOV 6HW 9DOXH�

39 � 69 /LW ZKHQ 3UHVHQW 9DOXH LV OHVV WKDQ 6HW 9DOXH�

�� 9 /LW ZKHQ �� 9 SRZHU VXSSO\ IRU VHQVRU LV QRUPDO�

1RWH 7KH LQLWLDOV 39 DQG 69 VWDQG IRU 3UHVHQW 9DOXH DQG 6HW 9DOXH� UHVSHFWLYHO\�

7KH IROORZLQJ ILJXUH VKRZV WKH FRPSRQHQWV RI D &7��� +LJK�VSHHG &RXQWHU�

,QGLFDWRUV DQG &RPSRQHQWV 6HFWLRQ �ï�
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)URQW

,QGLFDWRUV

� WKURXJK �� ([WHUQDO RXWSXWV
&17� &RXQW LQSXW LQGLFDWRU
,1&� ,QFUHPHQW LQGLFDWRU
'(&� 'HFUHPHQW LQGLFDWRU
567� 5HVHW LQGLFDWRU
3567� 3UHVHW LQGLFDWRU
02'�� ,QWHOOLJHQW ,�2 5HDG�:ULWH PRGH
02'�� &RPPDQG PRGH

,QSXW�2XWSXW WHUPLQDO EORFN

)RU FRQQHFWLRQ ZLWK LQSXW GHYLFHV
VXFK DV (QFRGHUV DQG RXWSXW
ORDGV�

,QGLFDWRUV

,QGLFDWRUV
7KH IROORZLQJ WDEOH VKRZV WKH IXQFWLRQV RI WKH LQGLFDWRUV RQ WKH &7����

,QGLFDWRU )XQFWLRQ

� WKURXJK � ([WHUQDO RXWSXWV /LW ZKHQ WKHLU FRUUHVSRQGLQJ RXWSXWV DUH
WXUQHG 21�

&17 &RXQW LQSXW /LW ZKHQ LQSXW $ LV 2)) DQG XQOLW ZKHQ
LQSXW $ LV 21�

,1& ,QFUHPHQW /LW ZKHQ &RXQWHU LV LQFUHPHQWLQJ�

'(& 'HFUHPHQW /LW ZKHQ &RXQWHU LV GHFUHPHQWLQJ�

567 5HVHW /LW ZKHQ &RXQWHU LV UHVHW�

3567 3UHVHW /LW ZKHQ &RXQWHU LV SUHVHW�

02'� ,QWHOOLJHQW ,�2
5HDG�:ULWH PRGH

/LW ZKHQ &RXQWHU LV LQ ,QWHOOLJHQW ,�2
5HDG�:ULWH GDWD WUDQVIHU PRGH�

02'� &RPPDQG PRGH /LW ZKHQ &RXQWHU LV LQ FRPPDQG GDWD
WUDQVIHU PRGH�

�ï� 6\VWHP &RQILJXUDWLRQV
+LJK�VSHHG &RXQWHUV FDQ SHUIRUP D YDULHW\ RI IXQFWLRQV LQ WKH FRQWURO V\V�
WHP� 7KH IROORZLQJ V\VWHP FRQILJXUDWLRQ XVHV D +LJK�VSHHG &RXQWHU WR GHWHU�
PLQH ZKHWKHU WKH OHQJWK RI D ZRUNSLHFH LV DFFHSWDEOH� 7KH ZRUNSLHFHV RQ WKH
FRQYH\HU SDVV D SKRWRHOHFWULF VZLWFK� ZKRVH RXWSXW LV XVHG WR VWDUW DQG VWRS
WKH FRXQWLQJ RI SXOVHV IURP DQ (QFRGHU� 7KH SXOVH FRXQW LV XVHG WR GHWHU�
PLQH WKH OHQJWK RI WKH ZRUNSLHFH� 7KLV OHQJWK LV FKHFNHG DJDLQVW WKH VWDQ�
GDUG� DQG WKH ZRUN LV HMHFWHG LI LW LV RXW RI WKH DFFHSWDEOH UDQJH�

6\VWHP &RQILJXUDWLRQV 6HFWLRQ �ï�
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(QFRGHU �IRU
PHDVXULQJ
FRQYH\HU
PRYHPHQW�

2XWSXW 8QLW &RXQWHU

&��� 3&

&RQYH\HU0RWRU

3KRWRHOHFWULF VZLWFK
�GHWHFWV ZRUN�
SLHFHV�

(OHFWURPDJQHWLF VROHQRLG
�HMHFWV GHIHFWLYH ZRUNSLHFHV�

7KH QH[W V\VWHP FRQILJXUDWLRQ H[DPSOH VKRZV D &RXQWHU GHWHFWLQJ WKH SRVL�
WLRQ RI D ZRUNSLHFH DV LW SDVVHV RQ D FRQYH\HU� 3RVLWLRQ LV FKHFNHG E\ PHDQV
RI WKH SXOVH LQSXW IURP WKH (QFRGHU� DQG WKH UHTXLUHG RSHUDWLRQV DUH SHU�
IRUPHG RQ WKH ZRUNSLHFH DV LW SDVVHV WKH YDULRXV VWDWLRQV�

6\VWHP &RQILJXUDWLRQV 6HFWLRQ �ï�
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2XWSXW 8QLW &RXQWHU

&RQWURO LQSXW ,1�

,QSXWV $ DQG %

3URFHVV LQGLFDWRUV

6WDWLRQ � 6WDWLRQ �

:RUNSLHFH

(QFRGHU

&RQYH\HU

0RWRU

7UDQVIHU
KDQG

&��� 3&

2XWSXWV � WKURXJK �

3KRWR�
HOHFWULF
VZLWFK

7KLV V\VWHP FRQILJXUDWLRQ H[DPSOH VKRZV D &RXQWHU EHLQJ XVHG WR PHDVXUH
WKH PDVV RI D ZRUNSLHFH� (QFRGHU SXOVHV DUH FRXQWHG IRU D IL[HG SHULRG DIWHU
WKH ZRUNSLHFH KDV EHHQ SODFHG RQ D VFDOH� 7KH ZRUNSLHFH LV ZHLJKHG RQO\
DIWHU DOO YLEUDWLRQ KDV VWRSSHG�

6\VWHP &RQILJXUDWLRQV 6HFWLRQ �ï�
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&RXQWHU

&��� 3&

&RQWURO LQSXW ,1�

3UR[LPLW\ VZLWFK IRU
FRXQW VLJQDO

,QSXWV $ DQG %

(QFRGHU

:RUNSLHFH

2WKHU H[DPSOHV DQG WKH DVVRFLDWHG SURJUDPPLQJ DUH GLVFXVVHG LQ 6HFWLRQ �
3URJUDPPLQJ ([DPSOHV�

�ï� 3UHFDXWLRQV
:KHQ PRXQWLQJ RU UHPRYLQJ D +LJK�VSHHG &RXQWHU� ILUVW WXUQ 2)) WKH SRZHU
VXSSOLHV WR ERWK WKH &RXQWHU DQG WKH 3&�

7KH +LJK�VSHHG &RXQWHU FRQWLQXHV WR RSHUDWH HYHQ ZKHQ WKH RSHUDWLRQ
PRGH RI WKH 3& LV FKDQJHG IURP 581 RU 021,725 WR 352*5$0� ,I LQSXW
SXOVHV FRQWLQXH WR EH IHG WR WKH &RXQWHU DQG WKH FRXQW YDOXH IDOOV ZLWKLQ WKH
VHW UDQJH� WKH FRUUHVSRQGLQJ RXWSXW ZLOO WXUQ 21� 7KXV� RQFH WKH &RXQWHU·V
FRLQFLGHQFH GDWD LV VHW DQG LWV RXWSXWV DUH HQDEOHG� WKH RXWSXWV ZLOO RSHUDWH
UHJDUGOHVV RI WKH 3&·V RSHUDWLRQ PRGH�

7R DGMXVW WKH RULJLQ DQG GHEXJ D SURJUDP� ILUVW VHW WKH FRLQFLGHQFH YDOXHV
DQG HQDEOH WKH RXWSXWV ZKLOH LQ 581 PRGH� WKHQ VZLWFK WR 352*5$0 PRGH�
+RZHYHU� DV D VDIHW\ SUHFDXWLRQ� EH VXUH WR SURYLGH FLUFXLWU\ WR VKXW GRZQ
HTXLSPHQW� VXFK DV PRWRUV� WKDW LV FRQQHFWHG WR WKH RXWSXWV�

,I DQ ,�2 EXV HUURU RFFXUV ZKHQ WKH &RXQWHU LV FRQQHFWHG WR D &����+ RU
&����+ 3&� WKH 3&·V 581 RSHUDWLRQ ZLOO VWRS DQG DOO 2XWSXW 8QLWV ZLOO WXUQ
2))� 7KH 3& ZLOO WKHQ VHQG D KDUGZDUH UHVHW VLJQDO WR DOO WKH ,�2 8QLWV DQG
WKH &RXQWHU ZLOO UHWXUQ WR WKH VDPH VWDWXV DV DW LQLWLDO SRZHU DSSOLFDWLRQ� 7KH
&RXQWHU ZLOO QRW EH UHVHW LI LW LV PRXQWHG RQ D 5HPRWH ,�2 5DFN�

,I DQ ,�2 EXV HUURU RFFXUV ZKLOH WKH &RXQWHU LV FRQQHFWHG WR D &��� 3&� WKH
&RXQWHU ZLOO RSHUDWH DV LI VZLWFKHG WR 352*5$0 PRGH� 7KHUHIRUH� ZKHQ
XVLQJ D &��� 3&� WXUQ 2)) WKH RXWSXWV YLD DQ H[WHUQDO FLUFXLW RU WXUQ 2)) WKH
SRZHU WR WKH 3&�

$OO &�VHULHV 3&V SHUIRUP D KDUGZDUH UHVHW GXULQJ D &38 HUURU�

3UHFDXWLRQV 6HFWLRQ �ï�
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�ï� ',3 6ZLWFK 6HWWLQJV
6HW WKH &RXQWHU·V ',3 VZLWFK�HV� EHIRUH RSHUDWLRQ� 'HSHQGLQJ RQ WKH &RXQW�
HU PRGHO� WKH ',3 VZLWFK�HV� DUH XVHG WR GHWHUPLQH FRXQW LQSXW PRGH� UH�
VSRQVH IUHTXHQF\� VHQVRU RXWSXW� UHVHW�SUHVHW PRGH� UHVHW�SUHVHW FRQGLWLRQV�
DQG GDWD WUDQVIHU PRGH�

7KH ',3 VZLWFK LV ORFDWHG EHKLQG WKH LQGLFDWRU SDQHO� 7R JDLQ DFFHVV WR WKH
',3 VZLWFK� UHPRYH WKH LQGLFDWRU SDQHO ZLWK D VWDQGDUG VFUHZGULYHU�

� &RXQW LQSXW PRGH

3LQ 6HWWLQJV DQG )XQFWLRQV

� � � � � �

21
&RPPDQG LQSXW PRGH ��

,Q WKLV PRGH� WKH &RXQWHU FRXQWV HDFK OHDGLQJ HGJH RI FRXQW LQSXW �� 7KH SUR�
JUDP VSHFLILHV LQFUHPHQW �83�� RU GHFUHPHQW �'2:1�� 7KH VLJQDO RI FRXQW
LQSXW � LV LJQRUHG�

� � � � � �

21
&RPPDQG LQSXW PRGH ��

,Q WKLV PRGH� WKH &RXQWHU FRXQWV HDFK OHDGLQJ HGJH RI FRXQW LQSXW �� FRXQW LQSXW
� VSHFLILHV 83 RU '2:1 RSHUDWLRQ� 7KH &RXQWHU LQFUHPHQWV ZKHQ WKH LQSXW
OHYHO RI FRXQW LQSXW � LV KLJK� DQG GHFUHPHQWV ZKHQ FRXQW LQSXW � LV ORZ�

� � � � � �

21
3KDVH GLIIHUHQWLDO LQSXW PRGH�

� 5HVSRQVH IUHTXHQF\

� � � � � �

21 5HVSRQVH IUHTXHQF\ �� +] �ZLWK FRQWDFW LQSXW��

8VH RQO\ ZLWK FRPPDQG LQSXW PRGH �� VHWV UHVSRQVH IUHTXHQF\ RI FRXQW
LQSXW � WR �� +]�

� � � � � �

21 5HVSRQVH IUHTXHQF\ �� N+] �ZLWK VROLG VWDWH LQSXW��

8VDEOH ZLWK DOO FRXQW LQSXW PRGHV� VHWV UHVSRQVH IUHTXHQF\ RI ERWK FRXQW
LQSXW � DQG FRXQW LQSXW � WR �� N+]�

� �

� 6HQVRU RXWSXW W\SH

6HW WR 2)) ZKHQ D 313�W\SH RXWSXW VHQVRU LV FRQQHFWHG WR LQSXW �� RWKHU�
ZLVH� VHW WR 21�

� �

6HW WR 2)) ZKHQ D 313�W\SH RXWSXW VHQVRU LV FRQQHFWHG WR LQSXW �� RWKHU�
ZLVH� VHW WR 21�

,Q WKLV PRGH� WKH &RXQWHU LQFUHPHQWV RU GHFUHPHQWV GHSHQGLQJ RQ WKH SKDVH
GLIIHUHQFH EHWZHHQ FRXQW LQSXWV � DQG �� :KHQ FRXQW LQSXW � SUHFHGHV FRXQW LQ�
SXW � E\ ��� DW WKH OHDGLQJ HGJH RI FRXQW LQSXW �� WKH 83 RSHUDWLRQ LV VSHFLILHG DW
WKH WUDLOLQJ HGJH RI FRXQW LQSXW �� :KHQ FRXQW LQSXW � IROORZV FRXQW LQSXW � E\
��� DW WKH OHDGLQJ HGJH RI FRXQW LQSXW �� WKH '2:1 RSHUDWLRQ LV VSHFLILHG�

1RWH 7R HQVXUH FRUUHFW RSHUDWLRQ� FRQILUP DOO VHWWLQJV�

&7��� ',3 6ZLWFK 6HWWLQJV

',3 6ZLWFK 6HWWLQJV 6HFWLRQ �ï�



��

&7��� 'LS 6ZLWFK 6HWWLQJV

� � � �

21

� � � � � �

21

� �

� � � � � �

21

� �

� � � �

21

&RXQW LQSXW PRGH
6:�

6:�

3KDVH GLIIHUHQWLDO LQSXW PRGH�
'HWHUPLQHV LQFUHPHQW�GHFUHPHQW RSHUDWLRQ
DFFRUGLQJ WR SKDVH GLIIHUHQFH EHWZHHQ $ DQG
%�

3XOVH DQG GLUHFWLRQ LQSXW PRGH�

'HWHUPLQHV LQFUHPHQW�GHFUHPHQW RSHUDWLRQ
YLD ,1&�'(& VLJQDO DW (QFRGHU LQSXW %�

6:�

6:�

� � � �

21

� � � �

21

5HVSRQVH IUHTXHQF\
6:�

6:�

�� +] PD[� �FRQWDFW LQSXW��

8VH RQO\ ZLWK SXOVH DQG GLUHFWLRQ LQSXW PRGH�
6HWV (QFRGHU LQSXW $ IUHTXHQF\ WR �� +] �PD[��

�� N+] PD[� �QR�FRQWDFW PRGH��

8VH ZLWK HLWKHU LQSXW PRGH� 6HWV PD[LPXP
IUHTXHQF\ IRU ERWK (QFRGHU LQSXWV WR �� N+]
��� N+] IRU SKDVH GLIIHUHQWLDO LQSXW PRGH��

� � � �

21

� � � �

21

6:�

6:�

&RXQWHU UHVHW�SUHVHW PRGH
�YLD H[WHUQDO FRQWURO VLJQDO�V��

3UHVHW PRGH�

3UHVHW GDWD LV ¶������· XSRQ LQLWLDO SRZHU DSSOL�
FDWLRQ� $ SUHVHW VHWV WKH FRXQWHU WR WKH SUHVHW
YDOXH VHQW E\ WKH 3&�

5HVHW PRGH�

$ UHVHW VHWV WKH FRXQWHU WR ¶������·�

6ZLWFKHV 3LQ 6HWWLQJV DQG )XQFWLRQV

� � �

21

� �

� � �

21

� �

&RXQWHU UHVHW�SUHVHW FRQGLWLRQV
�UHODWLRQVKLS EHWZHHQ (;7 DQG = SKDVH VLJQDOV�

6:�

6:�

&RXQWHU UHVHW�SUHVHW PRGH ��

&RXQWHU LV UHVHW�SUHVHW ZKHQ (;7 DQG =
SKDVH VLJQDOV DUH 21 VLPXOWDQHRXVO\ �ORJ�
LFDO $1'��

&RXQWHU UHVHW�SUHVHW PRGH ��

&RXQWHU LV UHVHW�SUHVHW ZKHQ (;7 VLJQDO DQG
ILUVW = SKDVH SXOVH DUH 21 VLPXOWDQHRXVO\ �ORJ�
LFDO $1'��

6:�

6:�

',3 6ZLWFK 6HWWLQJV 6HFWLRQ �ï�
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� � � � � �

21

�

� � � � � �

21

�

6:�

6:�

� � � �

21

� � � �

21

6:�

6:�

'DWD WUDQVIHU PRGH

8VH ZKHQ &RXQWHU LV PRXQWHG RQ D 3& RU
([SDQVLRQ ,�2 5DFN� EORFNV RI GDWD DUH
WUDQVIHUUHG YLD ,QWHOOLJHQW ,�2 5HDG�:ULWH�

8VH RQO\ ZKHQ &RXQWHU LV PRXQWHG RQ D
5HPRWH ,�2 5DFN� FRPPDQGV DUH WUDQVIHUUHG
YLD 029�

6ZLWFKHV 3LQ 6HWWLQJV DQG )XQFWLRQV

� � �

21

� �

� � �

21

� �

6:�

6:�

&RXQWHU UHVHW�SUHVHW PRGH ��

&RXQWHU LV UHVHW�SUHVHW ZKHQ (;7 VLJQDO
�ODWFKHG� DQG WKH ILUVW = SKDVH SXOVH DUH 21
VLPXOWDQHRXVO\ �ORJLFDO $1'��

&RXQWHU UHVHW�SUHVHW PRGH ��

&RXQWHU LV UHVHW�SUHVHW YLD (;7 VLJQDO RQO\�

6:�

6:�

(;7 FRQWURO
VLJQDO

3XOVH LQSXW =

0RGH �

0RGH �

0RGH �

0RGH �

0RGH �� ,QWHOOLJHQW ,�2 5HDG�:ULWH PRGH

0RGH �� &RPPDQG PRGH

1RWH 7R HQVXUH FRUUHFW RSHUDWLRQ� FRQILUP DOO VHWWLQJV�

',3 6ZLWFK 6HWWLQJV 6HFWLRQ �ï�
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�ï� :LULQJ
7KLV VHFWLRQ H[SODLQV KRZ WR ZLUH LQSXWV WR WKH &RXQWHU·V WHUPLQDO EORFN� )RU
WKH &RXQWHU·V VLJQDO DQG SRZHU OHDGV� XVH WZLVWHG SDLU VKLHOGHG FDEOH� $YRLG
UXQQLQJ VLJQDO DQG SRZHU VXSSO\ OHDGV LQ WKH YLFLQLW\ RI RWKHU KLJK YROWDJH
OLQHV�

�ï�ï� 7HUPLQDO %ORFNV
7KH &RXQWHUV KDYH D WHUPLQDO EORFN FRQQHFWRU IRU ZLULQJ WR GHYLFHV VXFK DV
(QFRGHUV� 7KH IROORZLQJ LV D EORFN GLDJUDP IRU WKH &7���V�

:LULQJ 6HFWLRQ �ï�
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7KH IROORZLQJ GLDJUDP VKRZV WHUPLQDO EORFN DOORFDWLRQV IRU WKH &7���V�

([WHUQDO FRQQHFWLRQV

/

/

/

/

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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�

�

�

�

�

�

�

�

�
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��

��

��

��

��

�� 9

� 9

3RZHU VXSSO\
IRU ORDG

3RZHU VXSSO\
IRU ORDG

3RZHU VXSSO\
IRU ORDG

�

ï

��� $� �� 9'& ����

(QFRGHU LQSXW $

(QFRGHU LQSXW %

5HVHW LQSXW

3UHVHQW 9DOXH !
6HW 9DOXH RXWSXW

&RLQFLGHQFH
RXWSXW

&RXQW LQSXW VLJQDO

� 9

���

���

���

� N

��� N

�� 9

1RWH %HFDXVH D +LJK�VSHHG &RXQWHU RSHUDWHV DW D VSHHG RI ������ FRXQWV SHU
VHFRQG� DYRLG FRQQHFWLQJ ORDGV DQG ZLULQJ WKDW PD\ JHQHUDWH QRLVH DW WKH
FRLQFLGHQFH RXWSXW WHUPLQDOV�

7HUPLQDO EORFN DOORFDWLRQV IRU WKH &7��� DUH VLPLODU� 7KH\ DUH OLVWHG LQ WKH
IROORZLQJ WDEOH�

:LULQJ 6HFWLRQ �ï�
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5RZ $ 3LQ
QR�

5RZ %

(QFRGHU LQSXW $� �� 9'& � (QFRGHU LQSXW $� �� 9'&

(QFRGHU LQSXW $� � 9 � (QFRGHU LQSXW $� � 9'&

(QFRGHU LQSXW %� �� 9'& � (QFRGHU LQSXW %� �� 9'&

(QFRGHU LQSXW %� � 9 � (QFRGHU LQSXW %� � 9'&

3XOVH LQSXW =� �� 9'& � 3XOVH LQSXW =� �� 9'&

3XOVH LQSXW =� � 9 � 3XOVH LQSXW =� � 9'&

([WHUQDO FRQWURO LQSXW ����� 9'& � ([WHUQDO FRQWURO LQSXW ����� 9'&

([WHUQDO FRQWURO LQSXW �9 � ([WHUQDO FRQWURO LQSXW � 9'&

�

([WHUQDO RXWSXW � � ([WHUQDO RXWSXWV � WKURXJK �� &20�
� 9

([WHUQDO RXWSXW � �� ([WHUQDO RXWSXWV � WKURXJK �� &20�
� 9

([WHUQDO RXWSXW � �� ([WHUQDO RXWSXWV � WKURXJK �� &20�
� 9

([WHUQDO RXWSXW � �� ([WHUQDO RXWSXWV � WKURXJK �� &20�
� 9

([WHUQDO RXWSXWV � WKURXJK �
3RZHU 6XSSO\� � WR �� 9'&

�� ([WHUQDO RXWSXWV � WKURXJK �� &20�
� 9

([WHUQDO RXWSXW � �� ([WHUQDO RXWSXWV � WKURXJK �� &20�
� 9

([WHUQDO RXWSXW � �� ([WHUQDO RXWSXWV � WKURXJK �� &20�
� 9

([WHUQDO RXWSXW � �� ([WHUQDO RXWSXWV � WKURXJK �� &20�
� 9

([WHUQDO RXWSXW � �� ([WHUQDO RXWSXWV � WKURXJK �� &20�
� 9

([WHUQDO RXWSXWV � WKURXJK �
3RZHU 6XSSO\� � WR �� 9'&

�� ([WHUQDO RXWSXWV � WKURXJK �� &20�
� 9

1RWH 7KH SRZHU VXSSO\ WHUPLQDOV WR EH ZLUHG IRU (QFRGHU LQSXWV $� %� DQG 3XOVH
LQSXW = GLIIHU GHSHQGLQJ RQ ZKHWKHU WKH VXSSO\ YROWDJH LV �� ��� RU �� 9'&�
7KH VXSSO\ WHUPLQDOV WR EH ZLUHG IRU WKH ([WHUQDO FRQWURO LQSXW GLIIHU GHSHQG�
LQJ RQ ZKHWKHU WKH VXSSO\ YROWDJH LV � RU ����� 9'&� :KHQ ZLULQJ� EH VXUH
WKDW WHUPLQDO FRQQHFWLRQV DUH FRUUHFW�

([WHUQDO RXWSXWV � WKURXJK � DQG � WKURXJK � DUH VXSSOLHG YLD VHSDUDWH � WR
�� 9'& DQG &20 �� 9� H[WHUQDO SRZHU VXSSO\ LQSXWV� 7KHVH WZR VHWV RI
SRZHU VXSSO\ LQSXWV DUH QRW LQWHUQDOO\ FRQQHFWHG�

5HYHUVLQJ WKH � WR �� 9'& DQG &20 ��9� WHUPLQDOV ZLOO FDXVH WKH LQWHUQDO
IXVH WR EORZ� GLVDEOLQJ WKH 8QLW� 1HYHU UHYHUVH WKH FRQQHFWLRQV� DV WKLV LQWHU�
QDO IXVH LV QRW XVHU�UHSODFHDEOH�

:KHQ ZLULQJ (QFRGHU LQSXWV $ DQG %� WDNH WKH IROORZLQJ SUHFDXWLRQV WR PLQL�
PL]H WKH HIIHFWV RI HOHFWULFDO QRLVH�

�� �� ���� �� 8VH WZLVWHG SDLU VKLHOGHG FDEOH IRU ZLULQJ (QFRGHU LQSXWV $ DQG %� FRQ�
QHFW WKH VKLHOG WR JURXQG�

�� .HHS WKH OHDGV RI (QFRGHU LQSXWV $ DQG % DV VKRUW DV SRVVLEOH DQG
DYRLG UXQQLQJ WKHP LQ WKH YLFLQLW\ RI HOHFWULFDO QRLVH VRXUFHV VXFK DV
KLJK YROWDJH SRZHU OLQHV�

�� ,I SRVVLEOH� XVH D VWDEOH SRZHU VXSSO\� VHSDUDWH IURP RWKHU LQSXW�RXWSXW
SRZHU VXSSOLHV� IRU WKH (QFRGHU�

:LULQJ 6HFWLRQ �ï�
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�ï�ï� &LUFXLW :LULQJ ([DPSOHV
7KLV VHFWLRQ LOOXVWUDWHV SRVVLEOH ZLULQJ H[DPSOHV ZLWK (QFRGHUV� 7KH IROORZLQJ
H[DPSOH VKRZV WKH ZLULQJ IRU DQ (QFRGHU ZLWK $� %� DQG = SKDVH RXWSXWV�

,QSXW $

,QSXW %

,QSXW =

�� 9

�� 9

� 9

� 9
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� 9

� 9

�� 9

�� 9

� 9

� 9

,$ ,$

,% ,%

,= ,=

6KLHOGHG WZLVWHG SDLU FDEOH

�� 9'&
3RZHU
6XSSO\

�� 9'&

� 9

�

ï
3RZHU 6XSSO\

(QFRGHU+LJK�VSHHG &RXQWHU

(

([DPSOH �� �� 9'& RSHQ
FROOHFWRU (QFRGHU
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,QSXW $

,QSXW %

,QSXW =
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6KLHOGHG WZLVWHG SDLU FDEOH

�� 9'&
3RZHU
6XSSO\

�� 9'&

� 9

�

ï
3RZHU 6XSSO\

(QFRGHU+LJK�VSHHG &RXQWHU

(

1RWH +LJK�VSHHG &RXQWHU LQSXW LV 2)) ZKHQ (QFRGHU RXWSXW LV ´+µ DQG 21 ZKHQ
(QFRGHU RXWSXW LV ´/�µ

([DPSOH �� �� 9'& YROWDJH
RXWSXW �VLQN ORDG� (QFRGHU
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,QSXW $

,QSXW %

,QSXW =
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6KLHOGHG WZLVWHG SDLU FDEOH

� 9'&
3RZHU
6XSSO\

� 9'&

� 9
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ï

(QFRGHU+LJK�VSHHG &RXQWHU

(

(QFRGHU
RXWSXW

1RWH %H VXUH WKH 21 YROWDJH LV VXIILFLHQW�

([DPSOH �� � 9'& YROWDJH
RXWSXW �VRXUFH ORDG�
(QFRGHU

:LULQJ 6HFWLRQ �ï�
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6HQVRU
RXWSXW

)LOWHU

�� WR ��
9'& 3RZHU
6XSSO\

�� WR �� 9'&

� 9

7ZLVWHG SDLU FDEOH

+LJK�VSHHG &RXQWHU

����� 9

� 9

� 9

ï

�

6HQVRU

([WHUQDO &RQWURO ,QSXW
:LULQJ

:LULQJ 6HFWLRQ �ï�
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([WHUQDO 2XWSXW :LULQJ

7KH IROORZLQJ GLDJUDP VKRZV WKH ZLULQJ ZKHQ RXWSXWV � WKURXJK � DUH FRQ�
QHFWHG WR UHOD\V� DQG RXWSXWV � WKURXJK � DUH FRQQHFWHG WR 77/ GHYLFHV�

:LULQJ 6HFWLRQ �ï�



��

1RWH 0DNH VXUH WKDW WKH H[WHUQDO 3RZHU 6XSSO\ YROWDJH LV QRW OHVV WKDQ WKH RXWSXW
ORDG 3RZHU 6XSSO\ YROWDJH� RWKHUZLVH HUURUV PD\ RFFXU�

:LULQJ 6HFWLRQ �ï�
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6(&7,21 �
2SHUDWLRQ 6WUXFWXUHV

�ï� 2SHUDWLQJ 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &7��� 2SHUDWLQJ 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� &7��� 2SHUDWLQJ 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� &RXQWLQJ 6SHHGV ZLWK 3KDVH 'LIIHUHQWLDO ,QSXWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 8S DQG 'RZQ 3XOVHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 3XOVH DQG 'LUHFWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� 'DWD 7UDQVIHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï�ï� 7LPLQJ RI 'DWD 7UDQVIHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï�ï� 'DWD 7UDQVIHU 0RGHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�ï� &RLQFLGHQFH 6LJQDOV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� %LW 1XPEHU $OORFDWLRQV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�ï� '0 &RGLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�ï� 2SHUDWLQJ 0RGHV
7KH &7��� DQG &7��� &RXQWHUV FDQ EH RSHUDWHG LQ VHYHUDO PRGHV� 7KLV
VHFWLRQ GHVFULEHV WKHVH PRGHV DV ZHOO DV WKH FRXQWLQJ VSHHG FKDUDFWHULVWLFV
RI WKH &RXQWHUV�

7KH &RXQWHUV FDQ EH LQFUHPHQWHG RU GHFUHPHQWHG EHWZHHQ ������ DQG
������� :LWKLQ WKLV UDQJH� ������ WKURXJK ������ DUH WUHDWHG DV QHJDWLYH
YDOXHV� 7KH &7���V KDYH WKUHH LQSXW PRGHV� FRPPDQG LQSXW PRGH �� FRP�
PDQG LQSXW PRGH �� DQG SKDVH GLIIHUHQWLDO LQSXW PRGH� 7KH &7��� KDV WZR
LQSXW PRGHV� SKDVH GLIIHUHQWLDO LQSXW PRGH� DQG SXOVH DQG GLUHFWLRQ LQSXW
PRGH� $OO LQSXW PRGHV LQFOXGH D UHVHW LQSXW� 6HW WKH ',3 VZLWFK WR VHOHFW WKH
GHVLUHG PRGH�

7KH 3UHVHQW 9DOXH RI D &7��� &RXQWHU LV FRQWLQXDOO\ FRPSDUHG WR D VLQJOH
3UHVHW 9DOXH� 7KH DSSURSULDWH VLJQDO OLJKWV WR LQGLFDWH ZKHWKHU WKH 3UHVHQW
9DOXH LV JUHDWHU WKDQ� HTXDO WR� RU OHVV WKDQ WKH 3UHVHW 9DOXH�

7KH &7��� &RXQWHU FRPSDUHV WKH 3UHVHQW 9DOXH WR D PD[LPXP RI � SUHVHW
FRLQFLGHQFH UDQJHV� :KHQ WKH &RXQWHU YDOXH LV ZLWKLQ RQH RI WKHVH UDQJHV�
VSHFLILHG RXWSXWV DUH WXUQHG 21� 7KH VDPH RXWSXW PD\ EH VSHFLILHG IRU RQH
RU PRUH RYHUODSSLQJ UDQJHV� LQ ZKLFK FDVH WKH RXWSXW ZLOO EH WXUQHG 21
ZKHQHYHU WKH &RXQWHU YDOXH LV ZLWKLQ RQH RU PRUH RI WKH UDQJHV� 7KH UDQJHV
VSHFLILHG IRU WKH &7��� PXVW EH EHWZHHQ ������ DQG �������

7KH WKUHH LQSXW PRGHV RI WKH &7���V DUH H[SODLQHG EHORZ�

�ï�ï� &7��� 2SHUDWLQJ 0RGHV

&RPPDQG ,QSXW 0RGH � 7KHUH DUH WZR FRXQW LQSXWV DQG D UHVHW LQSXW RQ WKH WHUPLQDO EORFN� &RXQW
LQSXW � FDQ EH FRQQHFWHG WR VROLG�VWDWH RU FRQWDFW LQSXWV� FRXQW LQSXW � FDQ
EH FRQQHFWHG RQO\ WR VROLG�VWDWH LQSXWV� ,I WKH FRQWURO V\VWHP UHTXLUHV YHU\
KLJK FRXQWLQJ VSHHGV� QRWH WKDW VROLG�VWDWH LQSXWV FDQ EH FRXQWHG DW VSHHGV
RI XS WR ������ +]� :KHQ LQSXW � LV FRQQHFWHG WR D FRQWDFW LQSXW WKLV VSHHG
LV UHGXFHG WR D PD[LPXP RI �� +]� 6HW WKH ',3 VZLWFK DFFRUGLQJO\�

:KHQ LQ FRPPDQG LQSXW PRGH �� WKH &RXQWHU FRXQWV HDFK OHDGLQJ HGJH RI
FRXQW LQSXW �� 7KH SURJUDP VSHFLILHV HLWKHU 83 RU '2:1 FRXQWLQJ� 7KH VLJ�
QDO IURP LQSXW � LV LJQRUHG�

&RPPDQG LQSXW PRGH �

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

,QLWLDO FRQGLWLRQ VHWWLQJ �E\ SURJUDP�

&RXQW LQSXW �

83�'2:1 FRXQW

FRPPDQG�SURJUDP�

3UHVHQW 9DOXH

8S 'RZQ 8S

&RPPDQG ,QSXW 0RGH � :KHQ LQ FRPPDQG LQSXW PRGH �� WKH &RXQWHU FRXQWV HDFK OHDGLQJ HGJH RI
FRXQW LQSXW �� FRXQW LQSXW � VSHFLILHV HLWKHU 83 RU '2:1� 7KH FRXQW LV LQ�
FUHPHQWHG ZKHQ FRXQW LQSXW � LV 21� DQG GHFUHPHQWHG ZKHQ FRXQW LQSXW � LV
2))�

2SHUDWLQJ 0RGHV 6HFWLRQ �ï�



��

&RPPDQG LQSXW PRGH �

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

,QLWLDO FRQGLWLRQ VHWWLQJ �E\ SURJUDP�

&RXQW LQSXW �

&RXQW LQSXW �
�83�'2:1
FRXQW FRPPDQG�

3UHVHQW 9DOXH

'RZQ 8S

,Q WKLV PRGH� WKH GLIIHUHQFH LQ SKDVH EHWZHHQ FRXQW LQSXWV � DQG � GHWHU�
PLQHV ZKHWKHU WKH FRXQW ZLOO EH LQFUHPHQWHG RU GHFUHPHQWHG� :KHQ WKH
OHDGLQJ HGJH RI FRXQW LQSXW � SUHFHGHV FRXQW LQSXW � E\ ��� ���� 7�� WKH 83
RSHUDWLRQ LV VSHFLILHG DW WKH WUDLOLQJ HGJH RI FRXQW LQSXW �� :KHQ FRXQW LQSXW �
IROORZV FRXQW LQSXW � E\ ��� � WKH '2:1 RSHUDWLRQ LV VSHFLILHG DW WKH OHDGLQJ
HGJH RI FRXQW LQSXW ��

3HUPLVVLEOH SKDVH GLIIHUHQFH HUURU UDQJH LV ���� �

3KDVH GLIIHUHQWLDO LQSXW PRGH

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

8S 8S'RZQ

&RXQW LQSXW �

&RXQW LQSXW �

3UHVHQW 9DOXH

,QLWLDO FRQGLWLRQ VHWWLQJ �E\ SURJUDP�

�ï�ï� &7��� 2SHUDWLQJ 0RGHV
7KH &7��� &RXQWHUV KDYH WZR LQSXW PRGHV� SKDVH GLIIHUHQWLDO LQSXW PRGH
DQG SXOVH DQG GLUHFWLRQ LQSXW PRGH� 8VH ',3 VZLWFK � RQ WKH &RXQWHU·V EDFN
SDQHO WR VHOHFW WKH PRGH�

,Q WKLV PRGH� WKH GLIIHUHQFH LQ SKDVH EHWZHHQ FRXQW LQSXWV � DQG � GHWHU�
PLQHV ZKHWKHU WKH FRXQW ZLOO EH LQFUHPHQWHG RU GHFUHPHQWHG� :KHQ WKH
OHDGLQJ HGJH RI FRXQW LQSXW � SUHFHGHV FRXQW LQSXW � E\ ��� ���� 7�� WKH 83
RSHUDWLRQ LV VSHFLILHG DW WKH WUDLOLQJ HGJH RI FRXQW LQSXW �� :KHQ FRXQW LQSXW
IROORZV FRXQW LQSXW � E\ ��� � WKH '2:1 RSHUDWLRQ LV VSHFLILHG DW WKH OHDGLQJ
HGJH RI FRXQW LQSXW ��

3HUPLVVLEOH SKDVH GLIIHUHQFH HUURU UDQJH LV ���� �

&7��� 3KDVH 'LIIHUHQWLDO
,QSXW 0RGH

&7��� 3KDVH 'LIIHUHQWLDO
,QSXW 0RGH

2SHUDWLQJ 0RGHV 6HFWLRQ �ï�



��

3KDVH GLIIHUHQWLDO LQSXW PRGH

� � � � � � � � � � � �

,QLWLDO VHWWLQJ
,QFUHPHQW 'HFUHPHQW ,QFUHPHQW

(QFRGHU LQSXW �

(QFRGHU LQSXW �

3UHVHQW 9DOXH

7KH SXOVH DQG GLUHFWLRQ LQSXW LQFUHPHQWV RU GHFUHPHQWV WKH &RXQWHU DFFRUG�
LQJ WR WKH 21�2)) VWDWXV RI LQSXW � DW WKH OHDGLQJ HGJH RI WKH LQSXW � VLJQDO�
7KH &RXQWHU ZLOO GHFUHPHQW LI LQSXW � LV UHJLVWHULQJ WKH 2)) VLJQDO� DQG LQFUH�
PHQW LI LQSXW � LV UHJLVWHULQJ WKH 21 VLJQDO�

�� � � � � � ��

,QLWLDO VHWWLQJ
,QFUHPHQW'HFUHPHQW

(QFRGHU LQSXW �

3UHVHQW 9DOXH
� �

21

2))

(QFRGHU LQSXW �

�ï� &RXQWLQJ 6SHHGV ZLWK 3KDVH 'LIIHUHQWLDO ,QSXWV
%RWK WKH &7��� DQG &7��� &RXQWHUV KDYH D SKDVH GLIIHUHQWLDO LQSXW PRGH�
LQ ZKLFK WKH SKDVH GLIIHUHQFH RI WKH LQSXWV GHWHUPLQHV ZKHWKHU WKH FRXQW ZLOO
EH LQFUHPHQWHG RU GHFUHPHQWHG� 7KH PD[LPXP SXOVH IUHTXHQF\ SRVVLEOH IRU
SKDVH GLIIHUHQWLDO LQSXWV LV GHWHUPLQHG E\ WKH VSHFLILFDWLRQV RI WKH ,QFUHPHQ�
WDO (QFRGHU FRQQHFWHG WR WKH &RXQWHU� 7KH IROORZLQJ H[DPSOH VKRZV FDOFXOD�
WLRQV IRU D &7��� FRQQHFWHG WR DQ ,QFUHPHQWDO (QFRGHU ZLWK D UHVROXWLRQ RI
��� SXOVHV�UHYROXWLRQ� 'LUHFWLRQ RI URWDWLRQ LV DV YLHZHG IURP WKH HQG RI WKH
(QFRGHU VKDIW�

&RXQWHUFORFNZLVH 5RWDWLRQ

��� 7 ���� 7 ���� ���� �

21

2))

21

2))

,QSXW $

,QSXW %

7
����� �

&&: GLUHFWLRQ

3XOVH DQG 'LUHFWLRQ ,QSXW
0RGH

&RXQWLQJ 6SHHGV ZLWK 3KDVH 'LIIHUHQWLDO ,QSXWV 6HFWLRQ �ï�



��

&ORFNZLVH 5RWDWLRQ

��� 7 ���� 7 ���� ���� �

21

2))

21

2))

,QSXW $

,QSXW %

7
����� �

&: GLUHFWLRQ

6LQFH WKH RXWSXW SKDVH GLIIHUHQFH LV ��� ���� � WKH PLQLPXP SKDVH GLIIHU�
HQFH WKH (QFRGHU LV FDSDEOH RI SURGXFLQJ LV ��� ï ���  ��� � %HFDXVH WKH
&7��� UHTXLUHV D SKDVH GLIIHUHQFH RI DW OHDVW � PLFURVHFRQGV� � PLFURVHF�
RQGV PXVW EH HTXDO WR RU OHVV WKDQ �������� � 7KH SHULRG� 7� PXVW WKHUHIRUH
EH DW OHDVW �� PLFURVHFRQGV� WKLV UHSUHVHQWV D PD[LPXP IUHTXHQF\ ���7� RI
���� N+]� RU DSSUR[LPDWHO\ �� USV DW WKH (QFRGHU·V UHVROXWLRQ RI ��� SXOVHV
SHU UHYROXWLRQ ������ ��� ������ 7KLV LV WKH PD[LPXP IUHTXHQF\ DW ZKLFK
WKLV (QFRGHU FDQ EH XVHG ZLWK WKH &7����

1RWH 7KH PLQLPXP SXOVH ZLGWK PXVW EH FRQVLGHUHG ZKHQ XVLQJ WKH UHVHW LQSXW =�
:LWK WKH &7���� WKH SXOVH ZLGWK RI WKLV LQSXW PXVW EH � PLFURVHFRQGV RU
JUHDWHU� DQG WKH UHWXUQ IUHTXHQF\� DOORZLQJ IRU VRIWZDUH SURFHVVLQJ WLPH� PXVW
EH �� N+] RU OHVV�

�ï� 8S DQG 'RZQ 3XOVHV
:LWK VHSDUDWH XS DQG GRZQ SXOVH LQSXWV �FRPPDQG LQSXW PRGH � RI WKH
&7����� WKH &RXQWHU YDOXH LV LQFUHPHQWHG RU GHFUHPHQWHG RQ WKH ULVLQJ HGJH
RI WKH DSSURSULDWH LQSXW� +HUH� VHQVRUV FRXOG UHSODFH WKH (QFRGHUV WR SURYLGH
LQSXWV $ DQG %� 7KH &RXQWHU FDQ EH UHVHW E\ FRQQHFWLQJ WKH UHVHW LQSXW = WR
D VHQVRU RU VZLWFK�

(QFRGHU RU VHQVRU

,QSXW $

,QSXW %

,QSXW =

(QFRGHU RU VHQVRU

6HQVRU RU VZLWFK

,QFUHPHQW SXOVH

'HFUHPHQW SXOVH

5HVHW LQSXW

&RXQWHU

�ï� 3XOVH DQG 'LUHFWLRQ
:LWK SXOVH DQG GLUHFWLRQ LQSXWV� WKH &RXQWHU YDOXH LV LQFUHPHQWHG RU GHFUHP�
HQWHG RQ WKH OHDGLQJ HGJH RI WKH SXOVH LQSXW� :KHQ WKH GLUHFWLRQ LQSXW LV 21�
WKH &RXQWHU YDOXH LV LQFUHPHQWHG� ZKHQ WKH GLUHFWLRQ LQSXW LV 2))� WKH &RXQW�

3XOVH DQG 'LUHFWLRQ 6HFWLRQ �ï�
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HU YDOXH LV GHFUHPHQWHG� 7KH GLUHFWLRQ LQSXW VKRXOG EH VZLWFKHG EHWZHHQ 21
DQG 2)) RQO\ ZKHQ WKH SXOVH LQSXW LV 2))� 7KH &RXQWHU FDQ EH UHVHW E\ FRQ�
QHFWLQJ UHVHW LQSXW = WR D VHQVRU RU VZLWFK�

,QSXW $

,QSXW %

,QSXW =

(QFRGHU RU VHQVRU

6HQVRU RU VZLWFK

3XOVH ,QSXW

'LUHFWLRQ LQSXW

5HVHW LQSXW

&RXQWHU

'& SRZHU VRXUFH

�ï� 'DWD 7UDQVIHUV
7KH 3UHVHQW 9DOXH RI D &RXQWHU� DQG UDQJH OLPLW VHWWLQJV RI WKH &7���� FDQ
EH FKDQJHG XVLQJ GDWD WUDQVIHUV IURP D 3&� 'DWD WR EH WUDQVIHUUHG PXVW EH
SUHSDUHG LQ WKH DSSURSULDWH IRUP LQ WKH 3& GDWD DUHD� 'DWD WUDQVIHU VSHFLILFD�
WLRQV DUH GHVFULEHG LQ 6HFWLRQ �ï�ï� 'DWD 7UDQVIHU 0RGHV� 7KLV VHFWLRQ GH�
VFULEHV GDWD WUDQVIHU WLPLQJ LQ UHODWLRQ WR 3& VFDQ WLPH�

�ï�ï� 7LPLQJ RI 'DWD 7UDQVIHUV

7KH IROORZLQJ GLDJUDP VKRZV WKH WLPLQJ DQG UHODWLYH GXUDWLRQ RI WKH RSHUD�
WLRQV SHUIRUPHG GXULQJ VFDQ WLPH�

,�2
UHIUHVK,QVWUXFWLRQ H[HFXWLRQ

6HUYLFLQJ
SHULSKHUDO
GHYLFHV

&RPPRQ SURFHVVHV
,QLWLDO SURFHVVLQJ
RQ SRZHU
DSSOLFDWLRQ

3& VFDQ WLPH

,QSXW DQG RXWSXW GDWD LV WUDQVIHUUHG GXULQJ WKH 3&·V ,�2 UHIUHVK F\FOH� 7KLV
PHDQV WKDW WKH 3&·V DFNQRZOHGJPHQW RI &RXQWHU·V VWDWXV� DQG WKH &RXQWHU·V
DFNQRZOHGJPHQW RI 3& FRPPDQGV� DUH GHOD\HG XQWLO WKH QH[W ,�2 UHIUHVK
F\FOH� 7KLV LV LOOXVWUDWHG EHORZ�

'DWD 7UDQVIHUV 6HFWLRQ �ï�
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6FDQ WLPH 6FDQ WLPH 6FDQ WLPH 6FDQ WLPH 6FDQ WLPH

,�2 UHIUHVK

67$57 DQG RWK�
HU RXWSXWV

&RXQWLQJ IODJ
DQG RWKHU LQSXWV

67$57 DQG RWK�
HU LQSXWV

&RXQWLQJ IODJ
DQG RWKHU RXWSXWV

3&

&RXQWHU

,�2 UHIUHVK ,�2 UHIUHVK ,�2 UHIUHVK ,�2 UHIUHVK

'DWD WUDQVIHU LV UHODWHG WR VFDQ WLPH DV VKRZQ LQ WKH IROORZLQJ GLDJUDP�

6FDQ WLPH 6FDQ WLPH 6FDQ WLPH

,�2 UHIUHVK

'DWD WUDQVIHU

7UDQVIHU FRP�
SOHWHG IODJ

,QWHUQDO SUR�
FHVVLQJ

7UDQVIHU FRP�
SOHWHG IODJ

3&

&RXQWHU

,�2 UHIUHVK ,�2 UHIUHVK

'DWD WUDQVIHU
DFNQRZO�
HGJHG

'DWD WUDQVIHU
DFNQRZO�
HGJHG

�ï�ï� 'DWD 7UDQVIHU 0RGHV
7KH &7��� KDV WZR GDWD WUDQVIHU PRGHV� 0RGH� LV ,QWHOOLJHQW ,�2 5HDG�:ULWH
PRGH� LQ ZKLFK EORFNV RI GDWD DUH WUDQVIHUUHG YLD ,QWHOOLJHQW ,�2 5HDG�:ULWH�
0RGH � LV FRPPDQG PRGH� LQ ZKLFK FRPPDQGV DUH WUDQVIHUUHG YLD 029�
'DWD WUDQVIHU FDQ EH LQ HLWKHU GLUHFWLRQ EHWZHHQ WKH 3& DQG &RXQWHU� 6HW WKH
',3 VZLWFK WR VHOHFW WKH GHVLUHG PRGH� 0RGH � LV IRU XVH ZKHQ WKH &RXQWHU LV
PRXQWHG RQ D 3& RU ([SDQVLRQ ,�2 5DFN� 0RGH � LV IRU XVH ZKHQ WKH &RXQW�
HU LV PRXQWHG RQ D 5HPRWH ,�2 5DFN�

0RGH � RI WKH &7��� LV VLPLODU WR &7��� RSHUDWLRQ�

7KH IROORZLQJ WDEOH VKRZV ELW DOORFDWLRQV�

'DWD 7UDQVIHUV 6HFWLRQ �ï�
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&7��� %LW 1XPEHU $OORFDWLRQV

,�2

287 ,1

ELW
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�

�

�

�

�

�

��

��

��

��

��

��

ZRUG Q

3UHVHQW 9DOXH 3UHVHW

6HW 9DOXH 3UHVHW

&RXQW *DWH

,QFUHPHQW�'HFUHPHQW

������ 5HVHW

������ 5HVHW

&RLQFLGHQFH 5HVHW

2XWSXW (QDEOH

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

[ ���

[ ���

ZRUG Q��

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

[ ���

[ ���

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

3UHVHW GDWD �

[ ���

[ ���

ZRUG Q��

������ UHVHW

������ UHVHW

39 ! 69

39  69

39 � 69

1RUPDOO\ 21

1RUPDOO\ 21

1RUPDOO\ 21

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

[ ���

[ ���

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

39 GDWD �

[ ���

[ ���

[ ���

[ ���

ZRUG Q��

1RWH 39 DQG 69 VWDQG IRU 3UHVHQW 9DOXH DQG 6HW 9DOXH� UHVSHFWLYHO\�

7KHVH ELWV IXQFWLRQ DV VKRZQ LQ WKH IROORZLQJ WDEOH�

3& &RXQWHU 8QLW

%LW )XQFWLRQ

3UHVHQW 9DOXH 3UHVHW 3UHVHWV WKH FRXQWHU WR WKH YDOXH VSHFLILHG LQ WKH SUHVHW GDWD�

6HW 9DOXH 3UHVHW 3UHVHWV WKH SUHVHW GDWD LQ WKH 6HW 9DOXH PHPRU\�

&RXQW *DWH &RQWUROV WKH &RXQWHU·V VWDUW DQG VWRS RSHUDWLRQV� 21 VWDUWV WKH &RXQWHU� 2)) VWRSV LW�

,QFUHPHQW�'HFUHPHQW ,Q FRPPDQG LQSXW PRGH �� WKH &RXQWHU·V LQFUHPHQW DQG GHFUHPHQW IXQFWLRQV UHFHLYH
LQVWUXFWLRQV IURP WKH 3& SURJUDP�

������ 5HVHW 5HVHWV WKH &RXQWHU WR ������ IURP �������

������ 5HVHW 5HVHWV WKH &RXQWHU WR ������ IURP �������

&RLQFLGHQFH 5HVHW 5HVHWV WKH &RXQWHU·V 3UHVHQW 9DOXH  6HW 9DOXH VLJQDO

2XWSXW (QDEOH (QDEOHV H[WHUQDO RXWSXW VLJQDOV�
�&RLQFLGHQFH VLJQDO DQG 3UHVHQW 9DOXH ! 6HW 9DOXH VLJQDO�� :KHQ SRZHU VRXUFH LV 21�
RXWSXW LV EORFNHG� WKXV ERWK FRQWDFW RXWSXW DQG WUDQVLVWRU RXWSXW DUH 2))�

3UHVHW GDWD ��� WKURXJK ��� 7KLV LV SUHVHW GDWD IRU HLWKHU WKH &RXQWHU �3UHVHQW 9DOXH� RU WKH 6HW 9DOXH PHPRU\� 7KH
GDWD UDQJH LV ������ WKURXJK ������� :KHQ WKH SRZHU LV DSSOLHG� LW LV LQLWLDOL]HG WR
�������

'DWD 7UDQVIHUV 6HFWLRQ �ï�



��

&RXQWHU 8QLW 3&
%LW )XQFWLRQ

������ 5HVHW 8VLQJ WKH LQFUHPHQW LQVWUXFWLRQ� WKLV WXUQV 21 DV WKH &RXQWHU·V 3UHVHQW 9DOXH FKDQJHV
IURP ������ WR ������� ,W LV WXUQHG 2)) E\ WKH ������ UHVHW RU E\ DQ H[WHUQDO UHVHW
LQVWUXFWLRQ�

������ 5HVHW 8VLQJ WKH GHFUHPHQW LQVWUXFWLRQ� WKLV WXUQV 21 DV WKH &RXQWHU·V 3UHVHQW 9DOXH FKDQJHV
IURP ������ WR ������� ,W LV WXUQHG 2)) E\ WKH ������ UHVHW RU E\ DQ H[WHUQDO UHVHW
LQVWUXFWLRQ�

3UHVHQW 9DOXH !
6HW 9DOXH

7XUQV 21 ZKHQ WKH &RXQWHU·V 3UHVHQW 9DOXH LV JUHDWHU WKDQ WKH 6HW 9DOXH�

3UHVHQW 9DOXH  
6HW 9DOXH

7XUQV 21 ZKHQ WKH &RXQWHU·V 3UHVHQW 9DOXH HTXDOV WKH 6HW 9DOXH� ,W LV WXUQHG 2)) E\
WKH FRLQFLGHQFH UHVHW RU DQ H[WHUQDO UHVHW VLJQDO� $OWKRXJK WKH YDOXHV VWLOO FRLQFLGH RQFH
LW LV UHVHW� WKLV ELW ZLOO QRW WXUQ RQ DJDLQ XQWLO WKH QH[W LQVWDQFH RI 3UHVHQW 9DOXH  6HW
9DOXH�

3UHVHQW 9DOXH �
6HW 9DOXH

7KLV WXUQV RQ ZKHQ WKH &RXQWHU·V 3UHVHQW 9DOXH LV VPDOOHU WKDQ WKH 6HW 9DOXH�

3UHVHQW 9DOXH
'DWD

7KLV LV WKH &RXQWHU·V 3UHVHQW 9DOXH ������� WKURXJK ��������

1RWH �� :KHQ SRZHU LV DSSOLHG� DOO ELWV DUH 2))�
�� :KHQ DQ H[WHUQDO UHVHW LV UHFHLYHG� 83� '2:1� 3UHVHQW 9DOXH  6HW 9DO�

XH� DQG 3UHVHQW 9DOXH 'DWD DUH DOO UHVHW�
�� :KHQ WKH SUHVHW GDWD UHVHWV ELQDU\ GDWD� QRUPDO RSHUDWLRQV DUH QRW KDQ�

GOHG� 3UHVHW WKH %&' GDWD�
�� 3UHVHQW 9DOXH SUHVHW DQG 6HW 9DOXH SUHVHW UHTXLUH WKDW WKH FRLQFLGHQFH

UHVHW EH 21�
�� :KHQ WKH &RXQWHU LV PRXQWHG RQ D 5HPRWH ,�2 7HUPLQDO� WKH 21�2))

VLJQDOV RI WKH YDULRXV SUHVHW DQG UHVHW RXWSXWV ZLOO EH GHOD\HG DW OHDVW ��
PV�

:KHQ ZULWLQJ SURJUDPV WR EH WUDQVIHUUHG IURP WKH 3& WR WKH &RXQWHU� XVH WKH
IROORZLQJ IRUPDW�

:5,7����

�����

;;;;

DDD

6WDUW

(4 )ODJ

,Q WKLV SURJUDP� ����� LQGLFDWHV WKH QXPEHU RI ZRUGV WR EH VHQW WR WKH
&RXQWHU 8QLW� ;;;; LQGLFDWHV WKH ILUVW DGGUHVV RI 3& GDWD WKDW ZLOO EH VHQW�
DDD LQGLFDWHV WKH 287 ZRUG ZKHUH WKH &RXQWHU LV PRXQWHG� 7KH (4 IODJ ZLOO
WXUQ 21 ZKHQ WKH ZULWH FRPPDQG KDV EHHQ FRPSOHWHG�

:ULWLQJ GDWD WR WKH &RXQWHU GRHV QRW VHW WKH &RXQWHU·V 3UHVHQW 9DOXH XQOHVV
WKH SURSHU FRPPDQGV DUH XVHG� 7KH 3UHVHQW 9DOXH RI WKH &RXQWHU FDQ EH VHW
WKUHH ZD\V� &OHDU� 3UHVHW �� DQG 3UHVHW �� :KHQ DQ 287 LV VHQW WR WKH DS�
SURSULDWH ELW� WKH ELW·V YDOXH LV VHW WR �� %LWV DUH DOORFDWHG DV IROORZV� ,QSXW WKH
WKUHH GLJLW ZRUG ZKHUH WKH &RXQWHU LV PRXQWHG� IROORZHG E\ ELW �� �FOHDU�� ELW
�� �3UHVHW ��� RU ELW �� �3UHVHW ��� ,I D ELW LV OHIW KLJK� ZLWK D � YDOXH� WKH
&RXQWHU ZLOO UHPDLQ LQ D UHVHW�SUHVHW VWDWH�

:KHQ VHQGLQJ LQIRUPDWLRQ IURP WKH &RXQWHU WR WKH 3&� WKH VDPH SURJUDP�
PLQJ DSSOLHV�

&7��� %LW 1XPEHU
$OORFDWLRQV

'DWD 7UDQVIHUV 6HFWLRQ �ï�



��

5($'����

�����

DDD + 1

6WDUW

(4 )ODJ

,Q WKLV SURJUDP� ����� LQGLFDWHV WKH QXPEHU RI ZRUGV WR EH UHDG E\ WKH 3&�
DDD � � LQGLFDWHV WKDW � VKRXOG EH DGGHG WR WKH ZRUG ZKHUH WKH &RXQWHU LV
PRXQWHG� LQGLFDWHV WKH ILUVW ORFDWLRQ LQ WKH 3& ZKHUH GDWD VKRXOG
EH VHQW� 7KH (4 IODJ WXUQV 21 ZKHQ WKH 5($' FRPPDQG KDV EHHQ FRP�
SOHWHG�

,Q GDWD WUDQVIHU PRGH �� WKH &RXQWHU·V VWDWXV LV QRW XSGDWHG XQWLO DQ ,QWHOOL�
JHQW ,�2 5HDG �5($'����� KDV EHHQ H[HFXWHG� ,Q RUGHU WR REWDLQ WKH PRVW
FXUUHQW VWDWXV� H[HFXWH 5($'���� WZR FRQVHFXWLYH WLPHV� DQG XVH WKH GDWD
REWDLQHG IURP WKH VHFRQG 5($'�����

'DWD WUDQVIHU PRGH � LV FRPPDQG GDWD WUDQVIHU PRGH� 7KLV PRGH FDQ EH
XVHG RQO\ ZKHQ WKH &RXQWHU LV PRXQWHG RQ D 5HPRWH ,�2 5DFN� $V ZLWK
PRGH �� GDWD FDQ EH VHQW WR WKH 3& IURP WKH &RXQWHU� RU YLFH YHUVD� 7KH IRO�
ORZLQJ VL[ GLDJUDPV VKRZ ZRUG DQG ELW DOORFDWLRQ LQ WKLV PRGH�

'DWD 7UDQVIHUV 6HFWLRQ �ï�



��

'LJLWV �� � GDWD
'LJLWV �� � GDWD
'LJLWV �� � GDWD
,QYDOLG FRPPDQG

�� �� �� �� �� �� � � � � � � � � � �
� � � � � � � � � � � � � � � D:RUG Q

�� &OHDU &RPPDQG

� 6HWV &RXQWHU·V 3UHVHQW 9DOXH WR ��
� &RLQFLGHQFH RXWSXW VWDWXV FKDQJHV DFFRUGLQJO\�

� 2XWSXWV GLVDEOHG

2XWSXW HQDEOH
IODJV XQDIIHFWHG�

�� 3UHVHW &RPPDQG

�� �� �� �� �� �� � � � � � � � � � �
� � � � � � � � � � � � � � E D:RUG Q

� 2XWSXWV GLVDEOHG

2XWSXW HQDEOH
IODJV XQDIIHFWHG�

� 3UHVHW �
� 3UHVHW �

� 6HWV &RXQWHU·V 3UHVHQW 9DOXH WR WKH YDOXH VSHFLILHG YLD
´3UHVHW 'DWD 6HWµ�
� &RLQFLGHQFH RXWSXW VWDWXV FKDQJHV DFFRUGLQJO\�

�� �� �� �� �� �� � � � � � � � � � �
G G G G G G G G � � � � � E D D:RUG Q

� 3UHVHW �
� 3UHVHW �

�� 3UHVHW 'DWD 6HW &RPPDQG

��
��
��
��� 6HWV GDWD
 IRU � SUHVHWV LQ &RXQWHU�

� 2XWSXW HQDEOH IODJV DUH QRW DIIHFWHG�


7KLV GDWD LV UHWDLQHG E\ &RXQWHU RQO\ ZKLOH SRZHU LV EHLQJ DSSOLHG�

�� �� �� �� �� �� � � � � � � � � � �
G G G G G G G G � � F F F E D D:RUG Q

�� &RLQFLGHQFH 'DWD 6HW &RPPDQG

��
��
��
��


'LJLWV �� � GDWD
'LJLWV �� � GDWD
'LJLWV �� � GDWD

8SSHU GLJLW /RZHU GLJLW
'DWD DUHD �� %&' GLJLWV�

�'LJLWV �� �� �� �'LJLWV �� �� ��

8SSHU GLJLW /RZHU GLJLW
'DWD DUHD �� %&' GLJLWV�

�'LJLWV �� �� �� �'LJLWV �� �� ��

� &RLQFLGHQFH GDWD PLQ� YDOXH

� &RLQFLGHQFH GDWD PD[� YDOXH

��� 2XWSXW � FRLQFLGHQFH GDWD
��� 2XWSXW � FRLQFLGHQFH GDWD
WKURXJK WKURXJK
��� 2XWSXW � FRLQFLGHQFH GDWD
��� 2XWSXW � FRLQFLGHQFH GDWD

� � � � � � � �

�
�

2XWSXW GLVDEOH
2XWSXW HQDEOH

25
2XWSXW (QDEOH )ODJV

2XWSXW
1XPEHU

6HW HDFK ELW WR ´�µ RU ´�µ

� 6HWV FRLQFLGHQFH GDWD UDQJHV IRU FRLQFLGHQFH RXWSXWV�
� (QDEOHV�GLVDEOHV H[WHUQDO RXWSXWV�

2XWSXW HQDEOH IODJV

:KHQ ELWV � DQG � DUH
VHW WR ´��µ� VHW ELWV �
WKURXJK � WR ´�µ�

'DWD 7UDQVIHUV 6HFWLRQ �ï�



��

�� �� �� �� �� �� � � � � � � � � � �
� � � � � � � � � � � � � � D D:RUG Q

��

��

��

��

'LJLWV �� � GDWD

'LJLWV �� � GDWD

'LJLWV �� � GDWD

��� 'DWD 5HTXHVW &RPPDQG

�:KHQ UHDGLQJ &RXQWHU·V 3UHVHQW 9DOXH� UHDGV GLJLWV �
DQG � ILUVW�
� &RLQFLGHQFH VWDWXV LV GHWHUPLQHG E\ FRPSDULVRQ RI WKH
3UHVHQW 9DOXH ZLWK WKH FRLQFLGHQFH GDWD� UHJDUGOHVV RI WKH
RXWSXW HQDEOH VWDWXV�

��� 9HUVLRQ 5HDG &RPPDQG

�� �� �� �� �� �� � � � � � � � � � �
� � � � � � � � � � � � � � � �:RUG Q

� 5HDGV WKH YHUVLRQ QXPEHU RI WKH +LJK�VSHHG &RXQWHU·V V\VWHP 520�

5HDG FRLQFLGHQFH
VWDWXV

7KH UHVSRQVH WR WKH FRPPDQG ZULWWHQ WR ZRUG Q DSSHDUV DW ZRUG Q��

:RUG Q��
�� �� �� �� �� �� � � � � � � � � � �

5HVSRQVH WR FRPPDQG ZULWWHQ
WR ZRUG Q�

&RPPDQG ZULWWHQ WR ZRUG Q�
,I WKH FRPPDQG VHQW GLVDJUHHV ZLWK
WKH GDWD UHWXUQHG� VHQG WKH FRP�
PDQG DJDLQ�

'DWD 5HDG
�3UHVHQW 9DOXH� � %&' GLJLWV�

8SSHU GLJLW /RZHU GLJLW

�'LJLWV �� �� �� �'LJLWV �� �� ��

'DWD 5HDG
�&RLQFLGHQFH VWDWXV�

� � � � � � � �2XWSXW
1XPEHU

%LW VWD�
WXV 3UHVHQW 9DOXH LV RXWVLGH RI FRLQFLGHQFH GDWD UDQJH

3UHVHQW 9DOXH LV ZLWKLQ FRLQFLGHQFH GDWD UDQJH
�
�

9HUVLRQ 5HDG �� %&' GLJLWV�

+LJK�VSHHG &RXQWHU WR 3&

�ï� &RLQFLGHQFH 6LJQDOV
7KH FRLQFLGHQFH VLJQDO WXUQV 21 ZKHQ WKH 3UHVHQW 9DOXH RI WKH &RXQWHU
FRLQFLGHV ZLWK WKH 6HW 9DOXH� 7KLV VLJQDO UHPDLQV 21 XQWLO WKH FRLQFLGHQFH
UHVHW VLJQDO RU H[WHUQDO UHVHW VLJQDO LV WXUQHG 21� 7KH RXWSXWV ZLOO UHPDLQ
2))� UHJDUGOHVV RI FRLQFLGHQFH VWDWXV� LI WKH RXWSXW HQDEOH IODJV KDYH QRW
EHHQ VHW� (QDEOH WKH RXWSXWV DV UHTXLUHG YLD WKH XVHU SURJUDP�

7KH IROORZLQJ GLDJUDP VKRZV DQ H[DPSOH RI KRZ FRLQFLGHQFH VLJQDOV RSHU�
DWH�

&7��� &RLQFLGHQFH 6LJQDOV

&RLQFLGHQFH 6LJQDOV 6HFWLRQ �ï�



��

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

������ ������ ������

3UHVHQW 9DOXH

6HW 9DOXH
�SUHVHW GDWD�

&RLQFLGHQFH

&RLQFLGHQFH
�H[WHUQDO RXWSXW�

2XWSXW HQDEOH

&RLQFLGHQFH UHVHW

7KH &7��� GLIIHUV IURP WKH &7��� LQ WKDW WKH &7��� KDV HLJKW RXWSXW VLJQDOV�
$ 3& FDQ EH XVHG WR VHW WZR FRLQFLGHQFH YDOXHV IRU HDFK RI WKHVH RXWSXWV�
7KH YDOXHV VHW IURP WKH 3& FRQVLVW RI D PLQLPXP DQG PD[LPXP YDOXH� :KHQ
WKH FRXQWHU YDOXH LV ZLWKLQ WKLV UDQJH� WKH FRLQFLGHQFH RXWSXW ZLOO JR 21� 7KH
RXWSXWV ZLOO UHPDLQ 2))� UHJDUGOHVV RI FRLQFLGHQFH VWDWXV� LI WKH RXWSXW HQ�
DEOH IODJV KDYH QRW EHHQ VHW� (QDEOH WKH RXWSXWV DV UHTXLUHG YLD WKH XVHU SUR�
JUDP�

([DPSOH FRLQFLGHQFH UDQJHV IRU RXWSXWV DUH VKRZQ LQ WKH IROORZLQJ GLDJUDP�

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

&RXQWHU YDOXH

21

2))
2XWSXW �

2XWSXW �

2XWSXW �

2XWSXW �

2XWSXW HQDEOH IODJ
IRU 2XWSXW �

2XWSXW �

2XWSXW �

&RLQFLGHQFH GDWD

0LQ� ������
0D[� ������

0LQ� ������
0D[� ������

([DPSOH RI PXOWLSOH
VHWWLQJV �VHH QRWH ���

([DPSOH RI DQ RXW�
SXW EHLQJ GLVDEOHG
ZKHQ RXWSXW HQ�
DEOH IODJ LV 2))
�VHH QRWH ���

0LQ� ������
0D[� ������

0LQ� ������
0D[� ������

D E

1RWH �� &RLQFLGHQFH GDWD LV FKDQJHG GXULQJ SHULRGV ¶D· DQG ¶E· YLD WKH XVHU SUR�
JUDP�

�� $OO RXWSXW HQDEOH IODJV �� WKURXJK �� DUH UHVHW �WXUQHG 2))� ZKHQ SRZHU
LV DSSOLHG� (QDEOH WKH RXWSXWV DV UHTXLUHG YLD WKH XVHU SURJUDP�

&7��� &RLQFLGHQFH 6LJQDOV

&RLQFLGHQFH 6LJQDOV 6HFWLRQ �ï�



��

�ï� %LW 1XPEHU $OORFDWLRQV
7KH &7���V FDQ KDYH HLJKW VHW FRXQW YDOXHV� 7KH &7��� FDQ KDYH HLJKW SUH�
VHW FRLQFLGHQFH UDQJHV� 7KHVH ELWV DUH DOORFDWHG DV GHVFULEHG EHORZ� $VVLJQ�
PHQWV DUH WKH VDPH UHJDUGOHVV RI WKH PRGH�

&7��� %LW 1XPEHU $OORFDWLRQV
,�2

287 ,1

ZRUG Q ZRUG Q�� ZRUG Q�� ZRUG Q��

� 3UHVHQW 9DOXH 3UHVHW 3UHVHW GDWD � [ ��� ������ UHVHW 39 GDWD � [ ���

� 6HW 9DOXH 3UHVHW 3UHVHW GDWD � ������ UHVHW 39 GDWD �

� &RXQW *DWH 3UHVHW GDWD � 39 ! 69 39 GDWD �

� ,QFUHPHQW�'HFUHPHQW 3UHVHW GDWD � 39  69 39 GDWD �

� ������ 5HVHW 3UHVHW GDWD � [ ��� 39 � 69 39 GDWD � [ ���

� ������ 5HVHW 3UHVHW GDWD � 1RUPDOO\ 21 39 GDWD �

� &RLQFLGHQFH 5HVHW 3UHVHW GDWD � 1RUPDOO\ 21 39 GDWD �

ELW � 2XWSXW (QDEOH 3UHVHW GDWD � 1RUPDOO\ 21 39 GDWD �

� 3UHVHW GDWD � [ ��� 3UHVHW GDWD � [ ��� 39 GDWD � [ ��� 39 GDWD � [ ���

� 3UHVHW GDWD � 3UHVHW GDWD � 39 GDWD � 39 GDWD �

�� 3UHVHW GDWD � 3UHVHW GDWD � 39 GDWD � 39 GDWD �

�� 3UHVHW GDWD � 3UHVHW GDWD � 39 GDWD � 39 GDWD �

�� 3UHVHW GDWD � [ ��� 3UHVHW GDWD � [ ��� 39 GDWD � [ ��� 39 GDWD � [ ���

�� 3UHVHW GDWD � 3UHVHW GDWD � 39 GDWD � 39 GDWD �

�� 3UHVHW GDWD � 3UHVHW GDWD � 39 GDWD � 39 GDWD �

�� 3UHVHW GDWD � 3UHVHW GDWD � 39 GDWD � 39 GDWD �

1RWH 39 DQG 69 VWDQG IRU 3UHVHQW 9DOXH DQG 6HW 9DOXH� UHVSHFWLYHO\�

7KH &7��� KDV WZR GDWD WUDQVIHU PRGHV� ,QWHOOLJHQW ,�2 5HDG�:ULWH PRGH
�PRGH �� DQG FRPPDQG PRGH �PRGH ��� 0RGH � RI WKH &7��� LV VLPLODU WR
&7��� RSHUDWLRQ� ,Q PRGH �� ZRUG Q DQG ZRUG Q�� ELWV � WKURXJK � DUH XVHG
E\ WKH 3& DQG &RXQWHU IRU FRPPXQLFDWLRQ SXUSRVHV� 8VLQJ WKHVH ELWV DV
ZRUN ELWV PD\ FDXVH D PDOIXQFWLRQ� 8VH WKH IROORZLQJ WDEOH WR VHW WKH UHOD\V�

&7��� %LW 1XPEHU
$OORFDWLRQV

%LW 1XPEHU $OORFDWLRQV 6HFWLRQ �ï�
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287

ZRUG Q

&RPPDQG 0RGH

,�2

ELW

&OHDU 3UHVHW 3UHVHW 'DWD 6HW &RLQFLGHQFH
'DWD 6HW 'DWD 5HTXHVW 9HUVLRQ 5HDG

,QWHOOLJHQW ,�2
5�: 0RGH
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3URJUDPPLQJ ([DPSOHV
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IHFWV WKH FRLQFLGHQFH RXWSXW VWDWXV DQG WKH SRLQW DW ZKLFK WKH FRUUHVSRQGLQJ RXWSXW�V�
DUH VZLWFKHG 21 RU 2))� +RZHYHU� WKH � PV PD[LPXP PD\ EH H[FHHGHG LI WKH SXOVH
DUULYHV�
�� GXULQJ WKH SHULRG EHWZHHQ FRPSOHWLRQ RI GDWD LQLWLDOL]DWLRQ DQG HQDEOLQJ RI WKH RXW�
SXW HQDEOH IODJV ZKHQ SRZHU LV DSSOLHG �PRGH ��� RU
�� GXULQJ DQ DFFHVV RI WKH +LJK�VSHHG &RXQWHU YLD WKH XVHU SURJUDP WR FKDQJH FRLQ�
FLGHQFH GDWD� SUHVHW GDWD� HWF�

&DXWLRQ ,I WKH RXWSXW FXUUHQW H[FHHGV ��� $�FRPPRQ �� SRLQWV� WKH LQWHUQDO IXVH ZLOO EXUQ RXW�
GLVDEOLQJ WKH 8QLW� 7KH IXVH LV QRW XVHU�UHSODFHDEOH�
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%DFNSODQH $ EDVH WR ZKLFK 8QLWV DUH PRXQWHG WR IRUP D 5DFN� %DFNSODQHV SURYLGH D
VHULHV RI FRQQHFWRUV IRU WKHVH 8QLWV DORQJ ZLWK ZLULQJ WR FRQQHFW WKHP WR WKH
&38 DQG 3RZHU 6XSSO\� %DFNSODQHV DOVR SURYLGH FRQQHFWRUV XVHG WR FRQ�
QHFW WKHP WR RWKHU %DFNSODQHV� ,Q VRPH 6\VWHPV� GLIIHUHQW %DFNSODQHV DUH
XVHG IRU GLIIHUHQW 5DFNV� LQ RWKHU 6\VWHPV� 5DFNV GLIIHU RQO\ E\ WKH 8QLWV
PRXQWHG WR WKHP�

EDFNXS $ FRS\ RI H[LVWLQJ GDWD ZKLFK LV YDOXDEOH LI GDWD LV DFFLGHQWDOO\ HUDVHG�

ELW 7KH VPDOOHVW SLHFH RI LQIRUPDWLRQ WKDW FDQ EH UHSUHVHQWHG RQ D FRPSXWHU� $
ELW KDV WKH YDOXH RI HLWKHU ]HUR RU RQH� FRUUHVSRQGLQJ WR WKH HOHFWULFDO VLJQDOV
21 DQG 2))� $ ELW LV RQH ELQDU\ GLJLW�

FHQWUDO SURFHVVLQJ XQLW $ GHYLFH WKDW LV FDSDEOH RI VWRULQJ D SURJUDP DQG GDWD� DQG H[HFXWLQJ WKH VHW
RI LQVWUXFWLRQV FRQWDLQHG LQ WKH SURJUDP� ,Q D 3& 6\VWHP� WKH FHQWUDO SUR�
FHVVLQJ XQLW H[HFXWHV WKH SURJUDP� SURFHVVHV ,�2 VLJQDOV� FRPPXQLFDWHV
ZLWK H[WHUQDO GHYLFHV� HWF�

FRLQFLGHQFH VLJQDO $ FRLQFLGHQFH VLJQDO LV JHQHUDWHG E\ WKH &RXQWHU ZKHQ WKH 3UHVHQW 9DOXH RI
WKH &RXQWHU PDWFKHV RU IDOOV ZLWKLQ WKH UDQJH RI WKH 6HW 9DOXH�V��

FRPPDQG PRGH 0RGH � RI WKH &7���� VHW YLD WKH 8QLW·V ',3 VZLWFK� DYDLODEOH RQO\ ZKHQ WKH
8QLW LV PRXQWHG RQ D 5HPRWH ,�2 ([SDQVLRQ 5DFN�

&38 $Q DFURQ\P IRU FHQWUDO SURFHVVLQJ XQLW�

GDWD DUHD $Q DUHD LQ WKH 3&·V PHPRU\ WKDW LV GHVLJQHG WR KROG D VSHFLILF W\SH RI GDWD�
)RU H[DPSOH� WKH /5 DUHD LV GHVLJQHG WR KROG FRPPRQ GDWD LQ D 3& /LQN
6\VWHP�

GHEXJJLQJ 7KH SURFHVV RI FKHFNLQJ IRU HUURUV LQ D SURJUDP�

GHIDXOW FRQGLWLRQ 7KH RULJLQDO FRQGLWLRQ RI D IXQFWLRQ RU V\VWHP�

([SDQVLRQ ,�2 %DFNSODQH $ %DFNSODQH XVHG WR FUHDWH DQ ([SDQVLRQ ,�2 5DFN�

([SDQVLRQ ,�2 5DFN 3DUW RI D 5DFN 3&� DQ ([SDQVLRQ ,�2 5DFN LV FRQQHFWHG WR D &38 5DFN WR
LQFUHDVH WKH QXPEHU RI VORWV DYDLODEOH IRU PRXQWLQJ 8QLWV�

([SDQVLRQ ,�2 8QLW $Q ,�2 8QLW IRU D 3DFNDJH�W\SH 3& WKDW SURYLGHV PRUH ,�2 SRLQWV WR WKH 3&�
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IODJ $ ELW WKDW LV WXUQHG 21 DQG 2)) DXWRPDWLFDOO\ E\ WKH V\VWHP LQ RUGHU WR SUR�
YLGH VWDWXV LQIRUPDWLRQ�

KH[DGHFLPDO $ QXPEHU V\VWHP XVHG WR UHSUHVHQW QXPEHUV LQ EDVH �� ZLWK GLJLWV
����������$�%���)�

+LJK�6SHHG &RXQWHU $ 6SHFLDO ,�2 8QLW� $ +LJK 6SHHG &RXQWHU 8QLW FRXQWV LQGHSHQGHQWO\ RI WKH
3&·V VFDQ WLPH� 7KLV DOORZV FRXQWLQJ RI YHU\ VKRUW� IDVW VLJQDOV�

,QWHOOLJHQW ,�2

5HDG�:ULWH PRGH 'DWD WUDQVIHU PRGH � RI WKH &7���� VHW YLD WKH&RXQWHU·V ',3 VZLWFK� DYDLO�
DEOH RQO\ ZKHQ WKH 8QLW LV PRXQWHG RQ D 3& RU DQ ,�2 ([SDQVLRQ 5DFN�

,QWHOOLJHQW ,�2 8QLW $ 8QLW� VXFK DV DQ $6&,, 8QLW RU /DGGHU 3URJUDP ,�2 8QLW� WKDW LV HTXLSSHG
ZLWK LWV RZQ &38 DQG FDQ EH SURJUDPPHG�

,�2 &RQWURO 8QLW $ 8QLW PRXQWHG WR WKH &38 5DFN LQ FHUWDLQ 3&V WR PRQLWRU DQG FRQWURO ,�2
SRLQWV RQ ([SDQVLRQ ,�2 8QLWV�

,�2 GHYLFHV 7KH GHYLFHV ZKLFK DUH FRQQHFWHG WR WKH WHUPLQDOV RQ ,�2 8QLWV� 6SHFLDO ,�2
8QLWV� RU ,QWHOOLJHQW ,�2 8QLWV� ,�2 GHYLFHV PD\ EH SDUW RI WKH &RQWURO 6\VWHP LI
WKH\ IXQFWLRQ WR KHOS FRQWURO RWKHU GHYLFHV� RU WKH\ PD\ EH SDUW RI WKH FRQ�
WUROOHG V\VWHP LI WKH\ LQWHUDFW GLUHFWO\ ZLWK LW�

,�2 SRLQW 7KH SODFH DW ZKLFK DQ LQSXW VLJQDO HQWHUV WKH 3& 6\VWHP RU DQ RXWSXW VLJQDO
OHDYHV WKH 3& 6\VWHP� ,Q SK\VLFDO WHUPV� DQ ,�2 SRLQW FRUUHVSRQGV WR WHUPL�
QDOV RU FRQQHFWRU SLQV RQ D 8QLW� LQ WHUPV RI SURJUDPPLQJ� DQ ,�2 SRLQW FRUUH�
VSRQGV WR DQ ,�2 ELW LQ WKH ,5 DUHD�

,�2 8QLW 7KH PRVW EDVLF W\SH RI 8QLW PRXQWHG WR D %DFNSODQH� ,�2 8QLWV LQFOXGH ,QSXW
8QLWV DQG 2XWSXW 8QLWV� HDFK RI ZKLFK LV DYDLODEOH LQ D UDQJH RI VSHFLILFD�
WLRQV� ,�2 8QLWV GR QRW LQFOXGH 6SHFLDO ,�2 8QLWV� /LQN 8QLWV� HWF�

/LPLW 6ZLWFK $ VZLWFK WKDW GHWHFWV ZKHQ DQ REMHFW KDV UHDFKHG WKH OLPLW RI LWV PRYHPHQW
E\ DFWXDOO\ PDNLQJ FRQWDFW ZLWK WKH REMHFW� /LPLW 6ZLWFKHV DUH ILWWHG WR HOHFWULF
HOHYDWRUV� WUDYHOLQJ FUDQHV� HWF� WR LQGLFDWH ZKHQ D FHUWDLQ SDUW RI WKH HTXLS�
PHQW KDV WUDYHOHG WR WKH VSHFLILHG OLPLW�

RULJLQ 7KH QXPEHU VHW DJDLQVW ZKLFK WKH &RXQWHU LV LQFUHPHQWHG RU GHFUHPHQWHG�

287 LQVWUXFWLRQ 2XWSXWV WKH UHVXOW RI D ORJLFDO RSHUDWLRQ WR D VSHFLILHG ELW�

3& $Q DFURQ\P IRU 3URJUDPPDEOH &RQWUROOHU�
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SKDVH GLIIHUHQFH 7KH GLIIHUHQFH EHWZHHQ &RXQWHU LQSXWV PHDVXUHG LQ GHJUHHV SHU ����� )RU
H[DPSOH� LI WKH WZR LQSXWV VHQGV VLJQDOV WR WKH &RXQWHU DW H[DFWO\ RSSRVLWH
LQWHUYDOV� WKH SKDVH GLIIHUHQFH EHWZHHQ WKHVH LQSXWV ZRXOG EH �����

SKDVH GLIIHUHQWLDO

LQSXW PRGH $ &RXQWHU LQSXW PRGH LQ ZKLFK SKDVH GLIIHUHQFH GHWHUPLQHV ZKHWKHU WKH
&RXQWHU LV LQFUHPHQWHG RU GHFUHPHQWHG�

3KRWRHOHFWULF 6ZLWFK $ VZLWFK WKDW XVHV OLJKW WR GHWHFW WKH SUHVHQFH RI DQ REMHFW�

3RZHU 6XSSO\ $ 8QLW WKDW PRXQWV WR D %DFNSODQH LQ D 5DFN 3&� ,W SURYLGHV SRZHU DW WKH
YROWDJH UHTXLUHG E\ WKH RWKHU 8QLWV RQ WKH 5DFN�

3URJUDPPDEOH &RQWUROOHU $ VPDOO� FRPSXWHU�OLNH GHYLFH WKDW FDQ FRQWURO SHULSKHUDO HTXLSPHQW� VXFK DV
DQ HOHFWULF GRRU RU TXDOLW\ FRQWURO GHYLFHV� EDVHG RQ SURJUDPPLQJ DQG SH�
ULSKHUDO LQSXW GHYLFHV� $Q\ SURFHVV WKDW FDQ EH FRQWUROOHG XVLQJ HOHFWULFDO
VLJQDOV FDQ EH FRQWUROOHG E\ D 3&� 3&V FDQ EH XVHG LQGHSHQGHQWO\ RU QHW�
ZRUNHG WRJHWKHU LQWR D V\VWHP WR FRQWURO PRUH FRPSOH[ RSHUDWLRQV�

3UR[LPLW\ 6ZLWFK $ VZLWFK WKDW XVHV PDJQHWLF LQGXFWLRQ WR PHDVXUH WKH GLVWDQFH RI D PHWDOOLF
REMHFW IURP WKH IURQW RI WKH VZLWFK�

SXOVH DQG GLUHFWLRQ

LQSXW PRGH $ &RXQWHU LQSXW PRGH LQ ZKLFK WKH SUHVHQW VWDWXV RI WKH &RXQWHU·V LQSXW �
GHWHUPLQHV ZKHWKHU WKH &RXQWHU YDOXH LV LQFUHPHQWHG RU GHFUHPHQWHG ZKHQ
D SXOVH LV UHFHLYHG IURP DQ LQSXW�

5DFN $Q DVVHPEO\ WKDW IRUPV D IXQFWLRQDO XQLW LQ D 5DFN 3& 6\VWHP� $ 5DFN FRQ�
VLVWV RI D %DFNSODQH DQG WKH 8QLWV PRXQWHG WR LW� 7KHVH 8QLWV LQFOXGH WKH
3RZHU 6XSSO\� &38� DQG ,�2 8QLWV� 5DFNV LQFOXGH &38 5DFNV� ([SDQVLRQ
,�2 5DFNV� DQG ,�2 5DFNV� 7KH &38 5DFN LV WKH 5DFN ZLWK WKH &38 PRXQWHG
WR LW� $Q ([SDQVLRQ ,�2 5DFN LV DQ DGGLWLRQDO 5DFN WKDW KROGV H[WUD ,�2 8QLWV�
$Q ,�2 5DFN LV XVHG LQ WKH &����+ 'XSOH[ 6\VWHP� EHFDXVH WKHUH LV QR
URRP IRU DQ\ ,�2 8QLWV RQ WKH &38 5DFN LQ WKLV 6\VWHP�

5DFN 3& $ 3& WKDW LV FRPSRVHG RI 8QLWV PRXQWHG WR RQH RU PRUH 5DFNV� 7KLV FRQILJX�
UDWLRQ LV WKH PRVW IOH[LEOH� DQG PRVW ODUJH 3&V DUH 5DFN 3&V� $ 5DFN 3& LV
WKH RSSRVLWH RI D 3DFNDJH�W\SH 3&� ZKLFK KDV DOO RI WKH EDVLF ,�2� VWRUDJH�
DQG FRQWURO IXQFWLRQV EXLOW LQWR D VLQJOH SDFNDJH�

5HPRWH ,�2 8QLW $ 8QLW WKDW H[WHQGV WKH GLVWDQFH DQ ([SDQVLRQ ,�2 5DFN FDQ EH IURP WKH
&38�

VFDQ WLPH 7KH WLPH LW WDNHV WKH 3& WR SHUIRUP LQWHUQDO RSHUDWLRQV� L�H�� UHVHW WKH ZDWFK�
GRJ WLPHU� UHDG WKH SURJUDP� UHFHLYH LQSXW GDWD� VHQG RXWSXW GDWD� DQG H[�
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HFXWH LQVWUXFWLRQV� 6FDQ WLPH LV PRQLWRUHG E\ WKH ZDWFKGRJ WLPHU ZLWKLQ WKH
3&� DQG LI LW WDNHV ORQJHU WKDQ D FHUWDLQ VSHFLILHG DPRXQW RI WLPH� DQ HUURU
PHVVDJH PD\ EH JHQHUDWHG� RU WKH &38 PD\ MXVW VWRS� 6FDQ WLPHV ZLOO GLIIHU
GHSHQGLQJ RQ WKH FRQILJXUDWLRQ RI WKH V\VWHP�

VHQVRU $Q LQSXW GHYLFH WKDW ´VHQVHVµ D SURSHUW\ RI WKH UHDO ZRUOG DQG UHOD\V LW WR WKH
&RQWURO 6\VWHP� 7KH SURSHUW\ FDQ EH D PHDVXUHPHQW RI DQ REMHFW� RU VLPSO\
D VLJQDO LQGLFDWLQJ WKH SUHVHQFH RI WKH REMHFW�

6SHFLDO ,�2 8QLW $ GHGLFDWHG 8QLW WKDW LV GHVLJQHG IRU D VSHFLILF SXUSRVH� 6SHFLDO ,�2 8QLWV
LQFOXGH 3RVLWLRQ &RQWURO 8QLWV� +LJK�6SHHG &RXQWHUV� $QDORJ ,�2 8QLWV� HWF�

VZLWFK $Q LQSXW GHYLFH WKDW VHQGV HLWKHU DQ 21 RU 2)) VLJQDO WR WKH &RQWURO 6\VWHP�
$ VZLWFK FDQ EH RSHUDWHG HLWKHU E\ D SHUVRQ RU E\ WKH PRYHPHQW RI D SLHFH
RI HTXLSPHQW RU PDWHULDO�

8QLW ,Q 20521 3& WHUPLQRORJ\� WKH ZRUG 8QLW LV FDSLWDOL]HG WR LQGLFDWH DQ\ SURG�
XFW VROG IRU D 3& 6\VWHP� 7KRXJK PRVW RI WKH QDPHV RI WKHVH SURGXFWV HQG
ZLWK WKH ZRUG 8QLW� QRW DOO GR� )RU H[DPSOH� D 5HPRWH 7HUPLQDO LV UHIHUUHG WR
LQ D FROOHFWLYH VHQVH DV D 8QLW� &RQWH[W JHQHUDOO\ PDNHV DQ\ OLPLWDWLRQV RI
WKLV ZRUG FOHDU�

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�

ZRUN ELWV %LWV LQ WKH ,5 DUHD WKDW DUH QRW EHLQJ XVHG IRU LQSXW RU RXWSXW� 7KHVH ELWV FDQ
EH XVHG LQ WKH SURJUDP LQ DQ\ ZD\ GHVLUHG�
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,QGH[

$

DSSOLFDWLRQ H[DPSOHV� ��

DVVLJQPHQW RI UHOD\ QXPEHUV� ��³��� ��

%

ELW QXPEHU DOORFDWLRQV� ��³��� ��

&

FLUFXLW ZLULQJ H[DPSOHV� ��³��

FRLQFLGHQFH VLJQDOV� ��³��

FRPPDQG LQSXW PRGH �� �� ��

FRPPDQG LQSXW PRGH �� �� ��

FRPPDQG PRGH �GDWD WUDQVIHU�� ��� ��

FRPSRQHQWV
&7���� �
&7���� �

FRXQW LQSXW PRGHV� �� ��

FRXQWLQJ VSHHGV ZLWK SKDVH GLIIHUHQWLDO LQSXWV� ��

FXPXODWLYH FRXQWHUV� ��

'

GDWD WUDQVIHU� WLPLQJ� ��³��

GDWD WUDQVIHU PRGHV� ��� ��

GLPHQVLRQV
&7���� ��
&7���� ��

',3 VZLWFKHV� �³��

'0 FRGLQJ� ��³��

(

H[WHUQDO RXWSXW ZLULQJ� ��

*

JORVVDU\� ��³��

+

+LJKïVSHHG &RXQWHU� &7��� DQG &7���� GLIIHUHQFHV� �

,

LQGLFDWRUV
&7���� �³�
&7���� �

LQSXW VSHFLILFDWLRQV� ��

,QWHOOLJHQW ,�2 5HDG�:ULWH PRGH� ��� ��

0

PXOWLïGLJLW SUHVHW LQFUHPHQWLQJ &RXQWHU� ��

2

RSHUDWLQJ PRGHV� ��³��

RXWSXW VSHFLILFDWLRQV� ��

3

SKDVH GLIIHUHQWLDO LQSXW PRGH� �� ��� ��

SUHFDXWLRQV� �

3URJUDPPDEOH &RQWUROOHU
FRPSDWLELOLW\ ZLWK� L[
,�2 EXV HUURU� �
PRGHV� �

SURJUDPPLQJ H[DPSOHV
FRPPDQG PRGH� ��³��
,QWHOOLJHQW ,�2 5HDG�:ULWH PRGH� ��³��

SXOVH DQG GLUHFWLRQ LQSXW PRGH� ��� ��� ��

5

UHVHW�SUHVHW FRQGLWLRQV� ��

UHVHW�SUHVHW PRGH� ��

UHVSRQVH IUHTXHQF\� �� ��

6

VFDQ WLPH� ��³��

VHQVRU RXWSXW� �

VSHFLILFDWLRQV� ��

V\VWHP FRQILJXUDWLRQV� �³�

7

WHUPLQDO EORFN DOORFDWLRQV� ��³��

WLPLQJ RI GDWD WUDQVIHUV� ��³��

WZRïVWDJH SUHVHW &RXQWHU� ��

8

XS DQG GRZQ SXOVHV� ��

:

ZLULQJ� ��³��
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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� :���ï(�ï�$

5HYLVLRQ FRGH

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

5HYLVLRQ FRGH 'DWH 5HYLVHG FRQWHQW

� 0DUFK ���� 2ULJLQDO SURGXFWLRQ

� )HEUXDU\ ����

1RYHPEHU ����

7RWDO UHYLVLRQ DQG DGGLWLRQ RI &7��� &RXQWHUV

&RQYHUWHG WR WKH FXUUHQW IRUPDW� 1R FKDQJHV ZHUH PDGH WR FRQWHQW�

�$ $SULO ���� 3DJH ��� 5HYLVHG 21�2)) YROWDJHV�
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