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03����� ���� 6DIHW\ 3UHFDXWLRQV DQG ,QVWUXFWLRQV ,

6DIHW\ 3UHFDXWLRQV DQG ,QVWUXFWLRQV

6ZLWFKJHDU� OLNH DQ\ RWKHU
HOHFWURPHFKDQLFDO GHYLFH� FDQ SRVH
SRWHQWLDO GDQJHUV WR OLIH DQG OLPE LI
LPSURSHUO\ PDLQWDLQHG RU RSHUDWHG�
7KH EHVW ZD\ WR SUHYHQW DFFLGHQWV LV WR
EH DZDUH RI SRWHQWLDO GDQJHUV DQG DFW
VDIHO\� 3OHDVH UHDG DQG IROORZ WKH
VDIHW\ SUHFDXWLRQV DQG LQVWUXFWLRQV
EHORZ WR SUHYHQW KDUP WR \RXUVHOI DQG
RWKHUV� 7KLV PDQXDO FRQWDLQV VHYHUDO
W\SHV RI VDIHW\ SUHFDXWLRQV ZKLFK DUH
H[SODLQHG EHORZ� 6$9( 7+(6(
,16758&7,216�

7KLV PDQXDO FRQWDLQV VHYHUDO W\SHV
RI VDIHW\ SUHFDXWLRQV ZKLFK DUH
H[SODLQHG EHORZ�

'$1*(5

'DQJHU LQGLFDWHV WKH SUHVHQFH RI D
KD]DUG WKDW ZLOO FDXVH VHYHUH SHUVRQDO
LQMXU\� GHDWK� RU VXEVWDQWLDO SURSHUW\
GDPDJH�

:$51,1*

:DUQLQJ LQGLFDWHV WKH SUHVHQFH RI D
KD]DUG WKDW FDQ FDXVH VHYHUH SHUVRQDO
LQMXU\� GHDWK� RU VXEVWDQWLDO SURSHUW\
GDPDJH�

&$87,21

&DXWLRQ LQGLFDWHV WKH SUHVHQFH RI D
KD]DUG WKDW ZLOO RU FDQ FDXVH PLQRU
SHUVRQDO LQMXU\ RU SURSHUW\ GDPDJH�

127,&(
1RWLFH FRPPXQLFDWHV LQVWDOODWLRQ�
RSHUDWLRQ� RU PDLQWHQDQFH LQIRUPDWLRQ
WKDW LV LPSRUWDQW EXW QRW KD]DUG UHODWHG�

6DIHW\ GHFDOV DIIL[HG WR WKH VZLWFKJHDU
LQ SURPLQHQW SODFHV DGYLVH WKH RSHUDWRU
RU VHUYLFH WHFKQLFLDQ RI SRWHQWLDO
KD]DUGV DQG KRZ WR DFW VDIHO\� 7KH
GHFDOV DUH UHSURGXFHG KHUH WR LPSURYH
RSHUDWRU UHFRJQLWLRQ� 5HSODFH PLVVLQJ
RU GDPDJHG GHFDOV�

+D]DUGRXV 9ROWDJH�
(OHFWULFDO 6KRFN

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
RSHQLQJ HQFORVXUH�

�XQGHU ��� 9ROW�

:$51,1*

+D]DUGRXV YROWDJH�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

0XOWLSOH SRZHU VRXUFHV FDQ
DXWRPDWLFDOO\ HQHUJL]H VZLWFKJHDU�
'LVFRQQHFW DOO SRZHU VRXUFHV EHIRUH
ZRUNLQJ EHKLQG SDQHOV�

�XQGHU ��� 9ROW�

:$51,1*

+HDY\ (TXLSPHQW

8QEDODQFHG ZHLJKW�
,PSURSHU OLIW FDQ FDXVH VHYHUH
LQMXU\ RU GHDWK DQG�RU HTXLSPHQW
GDPDJH�

8VH OLIWLQJ EDUV LQVHUWHG WKURXJK
VKLSSLQJ SDOOHW RU OLIWLQJ H\HV WR OLIW
VZLWFKJHDU�

:$51,1*

127,&(
)RUHLJQ PDWHULDO FRQWDPLQDWLRQ�
&RYHU VZLWFKJHDU GXULQJ LQVWDOODWLRQ WR
NHHS GLUW� JULW� PHWDO GULOO FKLSV� HWF�� RXW
RI FRPSRQHQWV� $IWHU LQVWDOODWLRQ�
RSHUDWH FLUFXLW EUHDNHU�V� DQG�RU
WUDQVIHU VZLWFK�HV� WR HQVXUH WKDW WKH\
RSHUDWH IUHHO\�

127,&(
:KHQ UHSODFLQJ KDUGZDUH� GR
QRW VXEVWLWXWHZLWK LQIHULRU JUDGH
KDUGZDUH� 6FUHZV DQG QXWV DUH
DYDLODEOH LQ GLIIHUHQW KDUGQHVV
UDWLQJV� 0HWULF KDUGZDUH XVHV D
QXPHULF V\VWHP WR LQGLFDWH
KDUGQHVV� &KHFN PDUNLQJV RQ EROW
KHDG DQG QXWV IRU SURSHU
LGHQWLILFDWLRQ�
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03����� ���� ,QWURGXFWLRQ L

,QWURGXFWLRQ

$OO LQIRUPDWLRQ LQ WKLV SXEOLFDWLRQ UHSUHVHQWV GDWD
DYDLODEOH DW WLPH RI SULQW� 6SHFWUXPX UHVHUYHV WKH ULJKW
WR FKDQJH WKLV OLWHUDWXUH DQG WKH SURGXFWV UHSUHVHQWHG
ZLWKRXW LQFXUULQJ REOLJDWLRQ�

5HDG WKURXJK WKLV PDQXDO DQG FDUHIXOO\ IROORZ DOO
SURFHGXUHV DQG VDIHW\ SUHFDXWLRQV WR HQVXUH SURSHU
HTXLSPHQW RSHUDWLRQ DQG WR DYRLG ERGLO\ LQMXU\� 5HDG
DQG IROORZ WKH 6DIHW\ 3UHFDXWLRQV DQG ,QVWUXFWLRQV
VHFWLRQ DW WKH EHJLQQLQJ RI WKLV PDQXDO� .HHS WKLV
PDQXDO ZLWK HTXLSPHQW IRU IXWXUH UHIHUHQFH�

(TXLSPHQW VHUYLFH UHTXLUHPHQWV DUH PLQLPDO EXW DUH
YHU\ LPSRUWDQW WR VDIH DQG HIILFLHQW RSHUDWLRQ� WKHUHIRUH�
LQVSHFW SDUWV RIWHQ DQG SHUIRUP UHTXLUHG VHUYLFH DW WKH
SUHVFULEHG LQWHUYDOV� $Q DXWKRUL]HG VHUYLFH
GLVWULEXWRU�GHDOHU VKRXOG SHUIRUP UHTXLUHG VHUYLFH WR
NHHS HTXLSPHQW LQ WRS FRQGLWLRQ�

6HUYLFH $VVLVWDQFH

)RU VDOHV DQG VHUYLFH LQ WKH 8�6�$� DQG &DQDGD FKHFN
WKH \HOORZ SDJHV RI WKH WHOHSKRQH GLUHFWRU\ XQGHU WKH
KHDGLQJ*(1(5$7256³(/(&75,& IRU DQ DXWKRUL]HG
6SHFWUXPX VHUYLFH GLVWULEXWRU�GHDOHU�

)RU VDOHV DQG VHUYLFH RXWVLGH WKH 8�6�$� DQG &DQDGD�
FRQWDFW \RXU ORFDO GLVWULEXWRU�

)RU IXUWKHU LQIRUPDWLRQ RU TXHVWLRQV� FRQWDFW WKH
FRPSDQ\ GLUHFWO\ DW�

6SHFWUXP
1���� &RXQW\ 7UXQN /6
6KHER\JDQ� :LVFRQVLQ ����� 8�6�$�
3KRQH� ������������
)D[� ������������ �8�6�$� 6DOHV�

������������ �,QWHUQDWLRQDO�

7R HQVXUH VXSSO\ RI FRUUHFW SDUWV RU LQIRUPDWLRQ� PDNH
QRWH RI WKH IROORZLQJ LGHQWLILFDWLRQ QXPEHUV LQ WKH
VSDFHV SURYLGHG�



03����� ����LL ,QWURGXFWLRQ

1RWHV
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6HFWLRQ �� ,QVWDOODWLRQ

��� 3UHSDUDWLRQ IRU 8QSDFNLQJ
5HDG WKH IROORZLQJ LQVWUXFWLRQV FDUHIXOO\ EHIRUH
XQSDFNLQJ� LQVWDOOLQJ� RU RSHUDWLQJ WKH HTXLSPHQW� 3D\
VSHFLDO DWWHQWLRQ WR WKH VDIHW\ SUHFDXWLRQV OLVWHG LQ WKH
IURQW RI WKLV PDQXDO�

��� ,QVSHFWLRQ DW 7LPH RI 'HOLYHU\
,QVSHFW WKH VZLWFKJHDU DQG DOO ORRVH SDUWV IRU VLJQV RI
GDPDJH DW WKH WLPH RI GHOLYHU\� ,I GDPDJH DQG�RU URXJK
KDQGOLQJ LV HYLGHQW� ILOH D GDPDJH FODLP LPPHGLDWHO\
ZLWK WKH WUDQVSRUW FRPSDQ\ DQG SURPSWO\ QRWLI\ WKH
IDFWRU\ VDOHV RIILFH�

��� 8QSDFNLQJ
$OORZ HTXLSPHQW VWRUHG LQ DQ DUHD ZLWK D ORZHU
WHPSHUDWXUH WKDQ WKH XQSDFNLQJ DUHD WR ZDUP WR URRP
WHPSHUDWXUH IRU �� KRXUV SULRU WR XQSDFNLQJ�

8QSDFN WKH VZLWFKJHDU DQG ORRVH SDUWV LPPHGLDWHO\ WR
DYRLG SUREOHPV PDNLQJ FODLPV IRU GDPDJH QRW HYLGHQW
XSRQ UHFHLSW� 8VH FDUH ZKHQ XQSDFNLQJ WR DYRLG
GDPDJLQJ DQ\ RI WKH VZLWFKJHDU FRPSRQHQWV� &KHFN
WKDW QR ORRVH SDUWV DUH PLVVLQJ RU OHIW LQ WKH SDFNLQJ
PDWHULDO� 5HPRYH GLUW DQG SDFNLQJ PDWHULDO IURP WKH
VZLWFKJHDU DQG LWV FRPSRQHQWV�

��� 6WRUDJH
6WRUH WKH VZLWFKJHDU LQ D FOHDQ� GU\ ORFDWLRQ LI QRW
SHUPDQHQWO\ LQVWDOOHG LPPHGLDWHO\ XSRQ UHFHLSW�

��� +DQGOLQJ

8QEDODQFHG ZHLJKW�
,PSURSHU OLIW FDQ FDXVH VHYHUH
LQMXU\ RU GHDWK DQG�RU HTXLSPHQW
GDPDJH�

8VH OLIWLQJ EDUV LQVHUWHG WKURXJK
VKLSSLQJ SDOOHW RU OLIWLQJ H\HV WR OLIW
VZLWFKJHDU�

:$51,1*

7R DYRLG GDPDJH� GR QRW WXUQ WKH VZLWFKJHDU EDFNZDUG
RU WLOW PRUH WKDQ �� GHJUHHV IURP YHUWLFDO ZKLOH KDQGOLQJ�
'R QRW OD\ WKH VZLWFKJHDU GRZQ�

����� 0RYLQJ 6HFWLRQV
0RYH VHFWLRQV FDUHIXOO\ LQ DQ XSULJKW SRVLWLRQ� 'R QRW
GURS RU EXPS� 0LVKDQGOLQJ WKH VHFWLRQV FDXVHV
GDPDJH WR GHOLFDWH PHWHUV DQG LQVWUXPHQWV DV ZHOO DV
GLVWRUWLRQ WR GRRUV DQG VWHHO IUDPH ZRUN�

/HDYH VHFWLRQV VHFXUHG WR WKHLU VKLSSLQJ VNLG GXULQJ
PRYHV� 7KH VNLG SURYLGHV H[WUD ULJLGLW\ WR WKH IUDPH�
SUHYHQWLQJ GLVWRUWLRQ WR WKH ERWWRP ZKLOH PRYLQJ�

����� /LIWLQJ 6HFWLRQV
6L]H OLIWLQJ HTXLSPHQW DFFRUGLQJ WR VZLWFKJHDU ZHLJKW
GLVSOD\HG RQ WKH RXWVLGH RI HDFK FUDWH�

/LIW VZLWFKJHDU YHUWLFDOO\ IURP WKH EDVH XVLQJ VSDQQHU RU
VSUHDGHU EDUV WR DYRLG FUXVKLQJ RU GLVWRUWLQJ WKH IUDPH
DQG SDLQW ILQLVK� 5LJJLQJ PXVW OLIW XSULJKW� 7R PLQLPL]H
ULJJLQJ WHQVLRQ DQG FRPSUHVVLYH ORDG RQ VHFWLRQV� GR
QRW H[FHHG D �� GHJUHH DQJOH EHWZHHQ WKH OLIWLQJ FDEOHV
DQG YHUWLFDO�

7R DOORZ WRS OLIWLQJ ZLWK OLIWLQJ SODWHV� XVH VSDQQHU RU
VSUHDGHU EDUV ZKHQ OLIWLQJ YHUWLFDOO\�

��� 6ZLWFKJHDU ,QVWDOODWLRQ

127,&(
)RUHLJQ PDWHULDO FRQWDPLQDWLRQ� &RYHU VZLWFKJHDU GXULQJ
LQVWDOODWLRQ WR NHHS GLUW� JULW� PHWDO GULOO FKLSV� HWF�� RXW RI
FRPSRQHQWV� $IWHU LQVWDOODWLRQ� RSHUDWH FLUFXLW EUHDNHU�V�
DQG�RU WUDQVIHU VZLWFK�HV� WR HQVXUH WKDW WKH\ RSHUDWH IUHHO\�

����� 3HUPDQHQW )ORRU 0RXQWLQJ
$IWHU PRYLQJ WKH VZLWFKJHDU LQWR LWV SHUPDQHQW SRVLWLRQ�
OHYHO DQG IDVWHQ LW VHFXUHO\ WR WKH IORRU�

����� %XV DQG 3RZHU &RQQHFWLRQV
,QVWDOO DOO VSOLFH SODWHV DQG EXV SLHFHV UHPRYHG IRU
VKLSPHQW�

5HIHU WR WKH EXV EDU EROW WRUTXH GHFDO ORFDWHG RQ WKH
VZLWFKJHDU EDFN SDQHO RU )LJXUH ���� 7KHUH LV D GHFDO RQ
HLWKHU VLGH RI WKH VKLSSLQJ EUHDN� 7KH EXV EDU EROW WRUTXH
GHFDO OLVWV WRUTXH VSHFLILFDWLRQV IRU FRQQHFWLQJ WKH EXV
EDU WR WKH VSOLFH SODWHV� %XV EDU EROW VL]HV DUH ������ RU
�������
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$VVHPEOH ZLWK WKH EROW H[WHQGLQJ WRZDUG WKH EDFN RI WKH
VZLWFKJHDU FXELFOH VR WKH IODW ZDVKHU LV DJDLQVW WKH EXV�
WKHQ LQVWDOO WKH VSULQJ ZDVKHU DQG QXW�

&KHFN DOO SRZHU FDEOHV IRU GDPDJH DQG YHULI\ SKDVLQJ
EHIRUH FRQQHFWLQJ SRZHU FDEOHV WR WKH JHQHUDWRUV DQG
VZLWFKJHDU�

8VH WKH WRUTXH YDOXHV SULQWHG RQ WKH 7RUTXH YDOXHV IRU
GXDO�UDWHG VFUHZ FRQQHFWLRQ GHFDO ORFDWHG RXWVLGH RI
WKH VZLWFKJHDU EDFN SDQHO RU RQ WKH FRQQHFWRU
PDQXIDFWXUHU·V WRUTXH VSHFV ZKHQ FRQQHFWLQJ WKH
FDEOHV� 6ZLWFKJHDU FRQQHFWRUV DUH VL]HG IRU �� $:*RU
ODUJHU FLUFXODU PLO VL]HG FDEOHV�

)LJXUH ���� 6SOLFH 3ODWH ,QVWDOODWLRQ

6RFNHW 6L]H DFURVV IODWV
LQ� �PP� 7RUTXH LQ��OEV �1P�
��� ��� �� ���
���� ��� ��� ����
���� ��� ��� ����
���� ��� ��� ����
��� ��� ��� ����
���� ��� ��� ����
��� ��� ��� ����
��� ���� ��� ����
���� ���� ��� ����

)LJXUH ���� 7RUTXH YDOXHV IRU VRFNHWKHDG VFUHZ
FRQQHFWRUV

��� ,QWHUFRQQHFWLRQ :LULQJ
5HIHU WR WKH LQWHUFRQQHFWLRQ GUDZLQJV IRU H[WHUQDO
FRQQHFWLRQV WR RWKHU HTXLSPHQW� )RU LQWHUFRQQHFWV
UHTXLULQJ VKLHOGHG ZLUH� XVH %HOGHQ FDEOH ����� RU LWV
HTXLYDOHQW� *URXQG WKH VKLHOG DV LQGLFDWHG� 7RUTXH
VFUHZV VXSSO\LQJ FRQWURO FLUFXLW ZLULQJ WR WKH
VSHFLILFDWLRQV SULQWHG RQ WKH 7RUTXH YDOXHV IRU GXDO
UDWHG VFUHZ FRQQHFWLRQV GHFDO ORFDWHG RQ WKH
VZLWFKJHDU EDFN SDQHO�

8VH VWDQGDUG ZLUH ���� $:*� PLQLPXP� ZLWK LQVXODWHG
FRPSUHVVLRQ OXJV ZKHQ PDNLQJ FRQWURO LQWHUFRQQHFWV
EHWZHHQ WKH VZLWFKJHDU DQG JHQHUDWRU VHWV� &RQVLGHU
WKH ORDG FXUUHQW DQG OHQJWK RI WKH UXQ ZKHQ VL]LQJ ZLUH
DQG FDEOH� 5HIHU WR WKH GUDZLQJ LQ WKH :LULQJ 'LDJUDP
0DQXDO IRU DOO RWKHU GUDZLQJV SHUWDLQLQJ WR WKH
VZLWFKJHDU�

8VH LQVWUXFWLRQV SURYLGHG ZLWK WHVW HTXLSPHQW IRU KL�SRW
DQG PHJJDU WHVWV RI HOHFWULFDO FDEOHV DQG HTXLSPHQW�
&KHFN DOO ZLULQJ WHUPLQDWLRQV� EXV� DQG FLUFXLW EUHDNHU
OXJ FRQQHFWLRQV IRU WLJKWQHVV EHIRUH HQHUJL]LQJ WKH
HTXLSPHQW�

7HVW VZLWFKJHDU HTXLSSHG ZLWK JURXQG IDXOW SURWHFWLRQ
XVLQJ PDQXIDFWXUHU·V LQVWUXFWLRQV VXSSOLHG ZLWK WKH
JURXQG IDXOW HTXLSPHQW� &DELQHWV FRQWDLQLQJ JURXQG
IDXOW SURWHFWLRQ HTXLSPHQW DUH ODEHOHG�

��� 'U\ &RQWDFW .LW
7KH WHQ�UHOD\ GU\ FRQWDFW NLW DFWLYDWHV ZDUQLQJ GHYLFHV
DQG RWKHU FXVWRPHU�SURYLGHG DFFHVVRULHV WR DOORZ
UHPRWH PRQLWRULQJ RI WKH LQGXVWULDO V\VWHP� 7KH NLW OLQNV
ODPSV� DXGLEOH DODUPV� DQG RWKHU GHYLFHV WR WHQ
JHQHUDWRU IXQFWLRQV VHOHFWHG E\ WKH FXVWRPHU� 7\SLFDO
DFFHVVRULHV LQFOXGH VLJQDOV IRU HQJLQH RYHUVSHHG�
RYHUFUDQN� KLJK HQJLQH WHPSHUDWXUH� ORZ RLO SUHVVXUH�
DQG ORZ FRRODQW WHPSHUDWXUH FRQGLWLRQV� ,QWHUIDFH ZLWK
WKH VZLWFKJHDU UHTXLUHV WKH FRQWDFW NLW�

127(

&RQQHFW QR PRUH WKDQ WKUHH GU\ FRQWDFW NLW UHOD\V WR
HDFK PLFURSURFHVVRU FRQWUROOHU WHUPLQDO EORFN RXWSXW�

&XVWRPHU�SURYLGHG DFFHVVRULHV UHTXLUH WKHLU RZQ
HOHFWULFDO SRZHU VRXUFH� 'RQRW H[FHHG WKH UHOD\ FRQWDFW
UDWLQJ JLYHQ EHORZ� 'R QRW XVH WHUPLQDOV ��$ DQG 1 RI
GU\ FRQWDFW NLW WHUPLQDO VWULS WR VXSSO\ YROWDJH WR UHOD\
FRQWDFWV� 6L]H OHDGV DFFRUGLQJ WR HOHFWULFDO FRGHV�

5HOD\ &RQWDFW 5DWLQJV
0D[LPXP 6ZLWFKLQJ 9ROWDJH ��� YROWV
$& 0D[LPXP 6ZLWFKLQJ &XUUHQW �� DPSV
0LQLPXP 6ZLWFKLQJ 3RZHU �� PLOOLDPSV

�DW �� YROWV '& RU HTXLYDOHQW�
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127(

2EVHUYH ORFDO� VWDWH� DQG QDWLRQDO HOHFWULFDO FRGHV ZKHQ
LQVWDOOLQJ WKH DODUP FRQWDFW NLW DQG UHODWHG DFFHVVRULHV�

$FFLGHQWDO VWDUWLQJ�
&DQ FDXVH VHYHUH LQMXU\ RU GHDWK�

'LVFRQQHFW EDWWHU\ FDEOHV EHIRUH
ZRUNLQJ RQ JHQHUDWRU VHW� �5HPRYH
QHJDWLYH ���� OHDG ILUVW ZKHQ
GLVFRQQHFWLQJ EDWWHU\� 5HFRQQHFW
QHJDWLYH ���� OHDG ODVW ZKHQ
UHFRQQHFWLQJ EDWWHU\��

:$51,1*

'LVDEOLQJ JHQHUDWRU VHW� $FFLGHQWDO VWDUWLQJ FDQ FDXVH
VHYHUH LQMXU\ RU GHDWK� %HIRUH ZRUNLQJ RQ WKH JHQHUDWRU VHW
RU FRQQHFWHG HTXLSPHQW� GLVDEOH WKH JHQHUDWRU VHW DV IROORZV�
�� 7XUQ WKH JHQHUDWRU VHW PDVWHU VZLWFK WR 2)) SRVLWLRQ� ��
'LVFRQQHFW SRZHU WR EDWWHU\ FKDUJHU� �� 5HPRYH EDWWHU\
FDEOHV �UHPRYH QHJDWLYH ���� OHDG ILUVW�� 5HFRQQHFW QHJDWLYH
���� OHDG ODVW ZKHQ UHFRQQHFWLQJ EDWWHU\� )ROORZ WKHVH
SUHFDXWLRQV WR SUHYHQW VWDUWLQJ RI JHQHUDWRU VHW E\ DQ
DXWRPDWLF WUDQVIHU VZLWFK RU UHPRWH VWDUW�VWRS VZLWFK�

��� 'U\ &RQWDFW .LW ,QVWDOODWLRQ
3HUIRUP WKH IROORZLQJ VWHSV WR LQVWDOO D GU\ FRQWDFW NLW�

*DLQ $FFHVV WR -XQFWLRQ %R[

�� 3RVLWLRQ WKH JHQHUDWRU VHW PDVWHU VZLWFK WR 2))�
'LVFRQQHFW WKH HQJLQH VWDUWLQJ EDWWHU\� QHJDWLYH ����
OHDG ILUVW�

�� 5HPRYH WKH XSSHU DQG ORZHU MXQFWLRQ ER[ DFFHVV
SDQHOV DQG FRQWUROOHU FRYHU� 6HH )LJXUH ����

3UHSDUDWLRQ IRU 'U\ &RQWDFW .LW ,QVWDOODWLRQ

�� 3RVLWLRQ WKH GU\ FRQWDFW DVVHPEO\ HQFORVXUH
�$�������� DJDLQVW WKH ORZHU OHIW VLGH RI WKH
MXQFWLRQ ER[ �IDFLQJ FRQWUROOHU�� DV VKRZQ LQ
)LJXUH ����

127(

9LVXDOO\ LQVSHFW LQVLGH WKH MXQFWLRQ ER[ IRU FOHDUDQFH
EHIRUH GULOOLQJ PRXQWLQJ KROHV�

�� 8VLQJ WKH FRQWDFW HQFORVXUH DV D WHPSODWH� GULOO IRXU
����� LQ� �����PP� GLDPHWHU PRXQWLQJ KROHV LQ WKH
MXQFWLRQ ER[�

�� 'UDZ D KRUL]RQWDO OLQH FRQQHFWLQJ WKH XSSHU
PRXQWLQJ KROHV GULOOHG LQ VWHS ��

�� 'ULOO D ��� LQ� ������ PP� GLDPHWHU KROH ��� LQ�
������ PP� DERYH WKH PLGSRLQW RI WKH KRUL]RQWDO
OLQH GUDZQ LQ VWHS �� 6HH )LJXUH ����

�� ,QVWDOO JURPPHW �;�������� LQ ��� LQ� ������ PP�
KROH�

'U\ &RQWDFW .LW ,QVWDOODWLRQ

�� 0RXQW FRQWDFW DVVHPEO\ HQFORVXUH WR MXQFWLRQ ER[
ZLWK IRXU ������ [ ���� LQ� U�K�P� VFUHZV �;��������
EXPSHUV ��������� DQG ZKL] QXWV �;��������

�� ,QVHUW KDUQHVV WKURXJK JURPPHW LQ MXQFWLRQ ER[
DQG URXWH KDUQHVV DORQJ WKH MXQFWLRQ ER[ WR WKH
FRQWUROOHU DVVHPEO\� 6HFXUH KDUQHVV ZLWK FDEOH
WLHV� QRW VXSSOLHG� DV QHHGHG�

��� &RQQHFW WKH WHQ�UHOD\ GU\ FRQWDFW NLW WR FRQWUROOHU
FLUFXLW ERDUG ZLWK VSDGH WHUPLQDOV�

��� &RQQHFW WKH FRQWUROOHU�MXQFWLRQ ER[ WHUPLQDOV �
�JURXQG� DQG ��$ �EDWWHU\ YROWDJH� WR WKH GU\
FRQWDFW NLW WHUPLQDO VWULS WR SURYLGH DQ HOHFWULFDO
VRXUFH WR RSHUDWH WKH .��.�� UHOD\V�

7KH NLW VXSSRUWV WHQ UHTXLUHG IXQFWLRQV� 7KH ZLULQJ
GLDJUDP LQGLFDWHV W\SLFDO IXQFWLRQV�

$ JHQHUDWRU IDXOW FRQGLWLRQ HQHUJL]HV WKH FRQWDFW NLW
UHOD\ �.��.��� OLQNHG WR WKDW IXQFWLRQ DQG VHQGV D VLJQDO
WR WKH VZLWFKJHDU�
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�� 2QH ��� LQ� ������ PP� GLDPHWHU KROH
�� *URPPHW �;��������
�� 'U\ FRQWDFW DVVHPEO\ �$��������

�� %XPSHUV ��������� VFUHZV �;�������� DQG ZKL] QXWV �;��������
�� )RXU ����� LQ� ����� PP� GLDPHWHU PRXQWLQJ KROHV

)LJXUH ���� 7HQ�5HOD\ 'U\ &RQWDFW .LW 3ODFHPHQW
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6HFWLRQ �� ,QVWDOODWLRQ 'UDZLQJV

)(('(5 ���

0$67(5 *(1 �� *(1 ��

)(('(5 ���

0$67(5 *(1 �� *(1 ��*(1 ��

6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ

)(('(5 ���

0$67(5 *(1 ��*(1 ��*(1 ��*(1 ��

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ

� )HHGHU�0DVWHU &RQWUROV &XELFOH DQG � *HQHUDWRU 6HW &XELFOHV

� )HHGHU�0DVWHU &RQWUROV &XELFOH DQG � *HQHUDWRU 6HW &XELFOHV

� )HHGHU�0DVWHU &RQWUROV &XELFOH DQG � *HQHUDWRU 6HW &XELFOHV

)LJXUH ���� &XELFOH $UUDQJHPHQW DQG 6KLSSLQJ 6SOLWV
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)(('(5 ���

0$67(5 *(1 ��*(1 ��*(1 �� *(1 ��

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ

*(1 ��

6KLSSLQJ 6HFWLRQ

)(('(5 ���

0$67(5 *(1 ��*(1 ��*(1 �� *(1 �� *(1 ��

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ

*(1 ��

)(('(5 ���

0$67(5 *(1 �� )(('(5 ��*(1 ��

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ

� )HHGHU�0DVWHU &RQWUROV &XELFOH DQG � *HQHUDWRU 6HW &XELFOHV

� )HHGHU�0DVWHU &RQWUROV &XELFOH DQG � *HQHUDWRU 6HW &XELFOHV

� )HHGHU�0DVWHU &RQWUROV &XELFOH� � *HQHUDWRU 6HW &XELFOHV DQG � )HHGHU &XELFOH

)LJXUH ���� &XELFOH $UUDQJHPHQW DQG 6KLSSLQJ 6SOLWV
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0$67(5 )(('(5 ��*(1 ��*(1 ��*(1 ��

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ

)(('(5 ���

0$67(5 *(1 ��*(1 ��*(1 ��

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ

)(('(5 ��*(1 ��

)(('(5 ���

0$67(5 *(1 ��*(1 ��*(1 �� *(1 �� )(('(5 ��

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ

*(1 ��

� )HHGHU�0DVWHU &RQWUROV &XELFOH� � *HQHUDWRU 6HW &XELFOHV DQG � )HHGHU &XELFOH

� )HHGHU�0DVWHU &RQWUROV &XELFOH� � *HQHUDWRU 6HW &XELFOHV DQG � )HHGHU &XELFOH

� )HHGHU�0DVWHU &RQWUROV &XELFOH� � *HQHUDWRU 6HW &XELFOHV DQG � )HHGHU &XELFOH

)LJXUH ���� &XELFOH $UUDQJHPHQW DQG 6KLSSLQJ 6SOLWV
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0$67(5
*(1 ��*(1 ��*(1 �� *(1 ��

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ

*(1 �� )(('(5 ��

6KLSSLQJ 6HFWLRQ

*(1 ��

)(('(5 ���

0$67(5
)(('(5 ��*(1 ��*(1 �� )(('(5 ��

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ

*(1 ��

6KLSSLQJ 6HFWLRQ

)(('(5 ���

0$67(5
*(1 ��*(1 ��*(1 �� *(1 �� )(('(5 ��

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ

)(('(5 ��

� )HHGHU�0DVWHU &RQWUROV &XELFOH� � *HQHUDWRU 6HW &XELFOHV DQG � )HHGHU &XELFOH

� )HHGHU�0DVWHU &RQWUROV &XELFOH� � *HQHUDWRU 6HW &XELFOHV DQG � )HHGHU &XELFOHV

� )HHGHU�0DVWHU &RQWUROV &XELFOH� � *HQHUDWRU 6HW &XELFOHV DQG � )HHGHU &XELFOHV

)LJXUH ���� &XELFOH $UUDQJHPHQW DQG 6KLSSLQJ 6SOLWV
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0$67(5 )(('(5 ��*(1 ��*(1 �� *(1 ��

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ

*(1 �� )(('(5 ��

6KLSSLQJ 6HFWLRQ

*(1 ��

)(('(5 ���

0$67(5 )(('(5 ��*(1 ��*(1 �� *(1 ��

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ

*(1 �� )(('(5 ��

6KLSSLQJ 6HFWLRQ

*(1 �� *(1 ��

)(('(5 ���

0$67(5 )(('(5 ��*(1 ��*(1 �� )(('(5 ��

6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ 6KLSSLQJ 6HFWLRQ

*(1 �� )(('(5 ��

6KLSSLQJ 6HFWLRQ

*(1 �� *(1 ��

� )HHGHU�0DVWHU &RQWUROV &XELFOH� � *HQHUDWRU 6HW &XELFOHV DQG � )HHGHU &XELFOHV

� )HHGHU�0DVWHU &RQWUROV &XELFOH� � *HQHUDWRU 6HW &XELFOHV DQG � )HHGHU &XELFOHV

� )HHGHU�0DVWHU &RQWUROV &XELFOH� � *HQHUDWRU 6HW &XELFOHV DQG � )HHGHU &XELFOHV

)LJXUH ���� &XELFOH $UUDQJHPHQW DQG 6KLSSLQJ 6SOLWV
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)(('(5 ���
0$67(5 *(1 �� *(1 �� *(1 �� )(('(5 �� )(('(5 �� *(1 �� *(1 �� )(('(5 ��

6KLSSLQJ 6HFWLRQ

*(1 ��

6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ6KLSSLQJ 6HFWLRQ

� )HHGHU�0DVWHU &RQWUROV &XELFOH� � *HQHUDWRU 6HW &XELFOHV DQG � )HHGHU &XELFOHV

)LJXUH ���� &XELFOH $UUDQJHPHQW DQG 6KLSSLQJ 6SOLWV
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�� &RQGXLW HQWU\ DUHD IRU SRZHU FDEOHV
�� &RQGXLW HQWU\ DUHD IRU FRQWURO FDEOHV

�� 0RXQWLQJ KROHV � SODFHV SHU FXELFOH ����� LQ� ������ PP�

)LJXUH ���� &XELFOH 3ODQ 9LHZ �W\SLFDO�



03����� ���� ,6$6 6SHFLILFDWLRQV ��

6HFWLRQ �� ,6$6 6SHFLILFDWLRQV

��� $SSOLFDWLRQV
6HULHV ,6$6 DXWRPDWLF SDUDOOHOLQJ VZLWFKJHDU
DXWRPDWLFDOO\ RSHUDWHV XS WR VL[ 6SHFWUXPX JHQHUDWRU
VHWV LQ SDUDOOHO� 7KH GHVLJQ DOORZV DXWRPDWLF JHQHUDWRU VHW
VWDUWLQJ� VWRSSLQJ� DQG SDUDOOHOLQJ� 7KH VZLWFKJHDU
LQFOXGHV PHWHUV� VDIHW\ VKXWGRZQ FLUFXLWV� IL[HG�PRXQWHG
PRWRU�RSHUDWHG SRZHU FLUFXLW EUHDNHUV� DQG D PLQLPXP
QXPEHU RI RSWLRQV� 7KH ,6$6 VZLWFKJHDU SULPDU\
DSSOLFDWLRQ LV VWDQGE\ DQG SULPH�SRZHU LQVWDOODWLRQV�

(DFK JHQHUDWRU VHW LQ WKH SRZHU V\VWHP KDV D JHQHUDWRU
FXELFOH� 7KH FXELFOH FRQWDLQV WKH UHTXLUHG PHWHUV�
FRQWUROV DQG FLUFXLW EUHDNHU IRU WKH JHQHUDWRU VHW WR
RSHUDWH LQ SDUDOOHO ZLWK WKH RWKHU JHQHUDWRU VHW�V� LQ WKH
V\VWHP� 7KH JHQHUDWRU FRQWURO FXELFOH LQWHUIDFHV ZLWK WKH
DGYDQFHG IHDWXUHV RI WKH JHQHUDWRU VHW�PRXQWHG
6SHFWUXP0LFURSURFHVVRU�3OXV FRQWUROOHU� *HQHUDWRU VHWV
XVHG ZLWK WKH SDUDOOHOLQJ VZLWFKJHDU V\VWHP PXVW FRQWDLQ
WKH 0LFURSURFHVVRU�3OXV FRQWUROOHU HOHFWURQLF JRYHUQRU�
UHDFWLYH GURRS FRPSHQVDWRU� ORDG�VKDULQJ PRGXOH�
UHPRWH VSHHG�DGMXVWLQJ SRWHQWLRPHWHU� UHPRWH
YROWDJH�DGMXVWLQJ VZLWFK� DQG WHQ�UHOD\ GU\ FRQWDFW UHOD\
NLW�

)HHGHU FXELFOHV KRXVH WKH RXWSXW ORDG FLUFXLWVZKLFK DOORZ
WKH VZLWFKJHDU EXV LQWHUFRQQHFWLRQ ZLWK WKH HOHFWULFDO
V\VWHP DQG GLVWULEXWH WKH SRZHU VXSSOLHG� )HHGHU
FXELFOHV FRQVLVW RI VWDQGDUG FDEOH FRQQHFWLRQ SRLQWV RU DQ
RSWLRQDO� PROGHG�FDVH� PDQXDOO\ RSHUDWHG IHHGHU FLUFXLW
EUHDNHU�

7KH PDVWHU FRQWURO VHFWLRQ FRQWDLQV PHWHUV� VSHFLDO
FRQWUROV� DQG ORJLF FLUFXLWV� 7KH FRQWUROV FRRUGLQDWH WKH
LQWHUDFWLYH RSHUDWLRQ RI WKH SDUDOOHOHG JHQHUDWRU VHWV� WKH
ORDG WUDQVIHU HTXLSPHQW� DQG WKH JHQHUDWRU VHW
SURJUDPPHG ORJLF FRQWUROOHU �3/&��

*HQHUDWRU

6HW �

*HQHUDWRU

6HW �

*HQHUDWRU

6HW �

&RQWURO

0DVWHU�

)HHGHU

&XELFOH

*HQHUDWRU

&XELFOH �

*HQHUDWRU

&XELFOH �

*HQHUDWRU

&XELFOH �

)HHGHU

&XELFOH

7R /RDG7R /RDG

)LJXUH ���� 6ZLWFKJHDU /LQHXS

����� 6WDQGE\
6WDQGE\ V\VWHPV SURYLGH EDFNXS SRZHU IRU WKH QRUPDO
XWLOLW\ SRZHU V\VWHP� 7R PLQLPL]H SRZHU LQWHUUXSWLRQV� WKH
SDUDOOHOLQJ VZLWFKJHDU DXWRPDWLFDOO\ VWDUWV� SDUDOOHOV� DQG
FRQQHFWV WZR RU PRUH JHQHUDWRU VHWV WR WKH HOHFWULFDO
GLVWULEXWLRQ V\VWHP DV VLJQDOHG E\ D UHPRWH VRXUFH�

����� 3ULPH 3RZHU
3ULPH SRZHU VZLWFKJHDU V\VWHPV SURYLGH WKH RQO\ VRXUFH
RI VLWH SRZHU� 7KH SDUDOOHOLQJ VZLWFKJHDU DXWRPDWLFDOO\
FRQWUROV WKH RQ�OLQH JHQHUDWRU VHWV�

��� &RQVWUXFWLRQ

����� &XELFOHV
7KH IUHH�VWDQGLQJ VZLWFKJHDU FXELFOHV DUH IDEULFDWHG IURP
ZHOGHG DQG EROWHG VKHHW PHWDO IRU LQGRRU LQVWDOODWLRQ�
5HPRYDEOH WRS� VLGH� DQG UHDU FRYHUV SURYLGH DFFHVV WR
EXV DQG FDEOH FRQQHFWLRQV� 7KH FXELFOHV DOORZ WRS DQG
ERWWRP FDEOH HQWU\� %DUULHUV LVRODWH ORZ�YROWDJH FRQWUROV
IURP DGMDFHQW FXELFOHV� FLUFXLW EUHDNHUV� EXV� DQG FDEOH�

����� )LQLVK
6KHHW PHWDO SDUWV XQGHUJR D ���VWDJH FOHDQLQJ DQG
SULPLQJ SURFHVV SULRU WR SDLQWLQJ� $Q HOHFWUR�FRDW SURFHVV
SDLQWV SDUWV $16, JUD\ WR SURYLGH D KLJK�TXDOLW\�
FRUURVLRQ�UHVLVWDQW ILQLVK�

����� %XV 6\VWHP
7KH EXV LV FRQVWUXFWHG RI VLOYHU�SODWHG� URXQG�HGJH
FRSSHU EDUV IRU SKDVHV� QHXWUDO� DQG JURXQG VL]HG WR ,(&
VWDQGDUGV IRU WKH WRWDO JHQHUDWRU RXWSXW� 1HXWUDO LV UDWHG
IRU �����

����� &DEOH &RQQHFWLRQV
'ULOOHG EXV EDUV DUH VWDQGDUG HTXLSPHQW� &DEOH OXJV DUH
QRW SURYLGHG�

����� 0HWHUV
6WDQGDUG PHWHUV DUH ��� LQ� ��� PP�� �� DFFXUDF\� DQG
VTXDUH SDQHO ERDUG W\SH�

����� *HQHUDWRU &LUFXLW %UHDNHUV
7KH VWDQGDUG IL[HG�PRXQWHG� PRWRU�RSHUDWHG� SRZHU
FLUFXLW EUHDNHUV DUH ,(& UDWHG DQG HTXLSSHG ZLWK VKXQW�
DQG DGMXVWDEOH VROLG�VWDWH WULS XQLWV IRU RYHUORDG DQG VKRUW
FLUFXLW SURWHFWLRQ�



03����� ����,6$6 6SHFLILFDWLRQV ��

��� ,QWHUSUHWLQJ D 6ZLWFKJHDU 3DUW
1XPEHU

,6$6���$������
7\SH RI 6ZLWFKJHDU
,6� ,QWHUQDWLRQDO 6ZLWFKJHDU

0RGH RI 2SHUDWLRQ
$6� $XWRPDWLF

9ROWDJH
���������� ����������
���������� ����������
���������� ����������

)UHTXHQF\
$  �� +]
%  �� +]

1XPEHU RI *HQHUDWRU 6HWV

N: 0RGHO RI HDFK *HQHUDWRU 6HW

7\SH RI 6ZLWFKJHDU
0RGH RI
2SHUDWLRQ )UHTXHQF\

1XPEHU RI
*HQHUDWRUV

N: 0RGHO RI HDFK
*HQHUDWRU 6HW

5HFRUG WKH 6ZLWFKJHDU SDUW QXPEHU LQ WKH ER[HV EHORZ� 7KH VZLWFKJHDU SDUW QXPEHU GHILQHV
FKDUDFWHULVWLFV DQG UDWLQJV DV H[SODLQHG LQ WKH DFFRPSDQ\LQJ FKDUW�

6SHFWUXP3DUW 1XPEHU .H\

7KLV FKDUW H[SODLQV WKH 6SHFWUXP VZLWFKJHDU SDUW QXPEHULQJ
FRGH V\VWHP� 7KH VDPSOH SDUW QXPEHU VKRZQ LV IRU
,QWHUQDWLRQDO 6ZLWFKJHDU ZLWK DXWRPDWLF RSHUDWLRQ UDWHG DW
������� YROWV� �� KHUW]� ZLWK WKUHH ���� N: JHQHUDWRU VHWV�

6$03/( 3$57 180%(5

? ? ? ? ?

)LJXUH ���� 6ZLWFKJHDU 3DUW 1XPEHU

��� :HLJKWV DQG 'LPHQVLRQV
&XELFOH (VW� ZHLJKW LQ OEV� �NJ� 'LPHQVLRQV + [ : [ ' LQ� �PP�

)HHGHU ZLWK 0DVWHU &RQWUROV ��� ����� �� [ �� [ �� ����� [ ��� [ �����

*HQHUDWRU ��� ����� �� [ �� [ �� ����� [ ��� [ �����

)HHGHU ��� ����� �� [ �� [ �� ����� [ ��� [ �����



03����� ���� 2SWLRQV ��

6HFWLRQ �� 6WDQGDUG )HDWXUHV DQG 2SWLRQV

��� *HQHUDWRU &XELFOH
6WDQGDUG )HDWXUHV

7KH JHQHUDWRU FXELFOH FRQWDLQV WKH PHWHULQJ� VZLWFKHV�
DQG FRQWURO FLUFXLWV UHTXLUHG IRU JHQHUDWRU VHW RSHUDWLRQ�

)LJXUH ���� *HQHUDWRU &XELFOH

����� /LJKWV
- 6RXUFH $YDLODEOH /LJKWV� /LJKWV WR LQGLFDWH YROWDJH
SUHVHQW RQ WKH OLQH VLGH RI WKH JHQHUDWRU FLUFXLW
EUHDNHU�

- 6\QFK /LJKWV ZLWK 21�2)) 6ZLWFK� 6\QFK OLJKWV
IODVK RQ DQG RII DV WKH JHQHUDWRU SKDVH PRYHV LQ DQG
RXW RI V\QFK ZLWK EXV SKDVH� &ORVH WKH EUHDNHU ZKHQ
WKH OLJKWV DUH RII� 6ZLWFK FRQWUROV WKH RSHUDWLRQ RI WKH
V\QFK OLJKWV IRU PDQXDO SDUDOOHOLQJ�

- &RPPRQ )DXOW /LJKW� /LJKWV WR LQGLFDWH D JHQHUDWRU
VHW FRPPRQ IDXOW� &KHFN WKH JHQHUDWRU VHW
0LFURSURFHVVRU�3OXV FRQWUROOHU IRU GHWDLOV DQG WR UHVHW
WKH IDXOW�

- 5HYHUVH�3RZHU /LJKW� /LJKWV ZKHQ WKH UHYHUVH
SRZHU UHOD\ GHWHFWV UHYHUVH SRZHU WR WKH JHQHUDWRU
VHW DQG WULSV WKH JHQHUDWRU EUHDNHU�

- 9ROWDJH )UHTXHQF\)DLOXUH /LJKW �2SWLRQDO�� /LJKWV
ZKHQ JHQHUDWRU VHW EUHDNHUV WULS EHFDXVH WKH YROWDJH
IUHTXHQF\ UHOD\V GHWHFW JHQHUDWRU VHW YROWDJH RU
IUHTXHQF\ RXWVLGH WKH SUHVHW RSHUDWLQJ UDQJH�
9ROWDJH VHQVLQJ LV RQ WKH JHQHUDWRU VLGH RI WKH
EUHDNHU DQG DIIHFWV RQO\ JHQHUDWRUV ZLWK FORVHG
FLUFXLW EUHDNHUV�

- 2YHUFXUUHQW 7ULS /LJKW� /LJKWV WR LQGLFDWH JHQHUDWRU
VHW EUHDNHU WULSSHG EHFDXVH RI DQ RYHUFXUUHQW
FRQGLWLRQ�

- )DLO�WR�3DUDOOHO /LJKW� /LJKWV WR LQGLFDWH WKDW WKH
JHQHUDWRU VHW IDLOHG WR DXWRPDWLFDOO\ SDUDOOHO WR WKH
EXV�

- &RROGRZQ /LJKW� /LJKWV GXULQJ WKH JHQHUDWRU VHW
FRROGRZQ F\FOH�

- &LUFXLW %UHDNHU 3RVLWLRQ ,QGLFDWLQJ /LJKWV� /LJKWV
WR LQGLFDWH JHQHUDWRU FLUFXLW EUHDNHU SRVLWLRQ� 75,3 RU
&/26('�

����� 0HWHUV
- � $PPHWHUV� 0HWHUV LQGLFDWH WKH JHQHUDWRU VHW
RXWSXW FXUUHQW WR WKH EXV RQ HDFK SKDVH�

- :DWWPHWHU� 0HWHU LQGLFDWHV WKH JHQHUDWRU VHW
NLORZDWW RXWSXW�

- 9ROWPHWHU ZLWK 9ROWDJH 6HOHFWRU 6ZLWFK� 0HWHU
LQGLFDWHV JHQHUDWRU VHW OLQH�WR�OLQH DQG OLQH�WR�QHXWUDO
YROWDJH DV VHOHFWHG E\ WKH YROWDJH VHOHFWRU VZLWFK�

- )UHTXHQF\ 0HWHU� 0HWHU LQGLFDWHV JHQHUDWRU VHW
IUHTXHQF\�

����� 3RWHQWLRPHWHU
- 6SHHG�$GMXVW 3RWHQWLRPHWHU� 3RWHQWLRPHWHU
DGMXVWV JHQHUDWRU VHW IUHTXHQF\�

����� 3XVKEXWWRQV
- 5HVHW 3XVKEXWWRQ� 5HVHWV DODUPV DQG VKXWGRZQ
FLUFXLWV ZLWKLQ D FXELFOH�

- /DPS�7HVW 3XVKEXWWRQ� 7HVWV WKH SDQHO OLJKWV�

- (PHUJHQF\ 6WRS 3XVKEXWWRQ� ,PPHGLDWHO\ VKXWV
GRZQ WKH JHQHUDWRU VHW LQ HPHUJHQF\ VLWXDWLRQV�

����� 6ZLWFKHV
- (QJLQH &RQWURO 6ZLWFK 581�2))�$872� 7KH
JHQHUDWRU FXELFOH (QJLQH &RQWURO 6ZLWFK ZRUNV RQO\
ZLWK WKH 0LFURSURFHVVRU�3OXV (QJLQH &RQWURO 6ZLWFK
0LFURSURFHVVRU�3OXVLQ WKH $872 SRVLWLRQ� 7KH 581
SRVLWLRQ VWDUWV WKH JHQHUDWRU VHW�0LFURSURFHVVRU�3OXV
7KH 2)) SRVLWLRQ EHJLQV WKH JHQHUDWRU VHW FRROGRZQ
F\FOH� 7KH $872 SRVLWLRQ WUDQVIHUV JHQHUDWRU VHW
FRQWURO WR WKH DXWRPDWLF VWDUW�VWRS FLUFXLWV�

- 9ROWDJH $GMXVW 5$,6(�/2:(5 6ZLWFK� $GMXVWV
JHQHUDWRU VHW RXWSXW YROWDJH�

- &LUFXLW %UHDNHU &RQWURO 6ZLWFK 0$18$/�$872
�&%$0�� &RQWUROV WKH FLUFXLW EUHDNHU RSHUDWLQJ
PRGH� 7KH $872 SRVLWLRQ DOORZV WKH FRQWURO FLUFXLWV
WR RSHUDWH WKH FLUFXLW EUHDNHUV� 7KH 0$18$/
SRVLWLRQ DOORZV RSHUDWRU�FRQWURO RI WKH FLUFXLW EUHDNHUV
IRU PDQXDO SDUDOOHOLQJ RSHUDWLRQ�

- &LUFXLW %UHDNHU 75,3�&/26( 6ZLWFK� $OORZV WKH
RSHUDWRU WR PDQXDOO\ WULS RU FORVH WKH JHQHUDWRU VHW
FLUFXLW EUHDNHU� 7KLV VZLWFK ZRUNV ZLWK WKH &%$0
VZLWFK LQ WKH $872 SRVLWLRQ�

- +RUQ�6LOHQFH 6ZLWFK� 6LOHQFHV WKH DODUP KRUQ�
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����� ,QWHUQDO &RPSRQHQWV
- $XWRPDWLF 6\QFKURQL]HU� 0DWFKHV LQFRPLQJ
JHQHUDWRU IUHTXHQF\ DQG SKDVH WR EXV IUHTXHQF\ DQG
SKDVH�

- )L[HG�0RXQWHG� 0RWRU�2SHUDWHG &LUFXLW %UHDNHU�
&RQQHFWV WKH JHQHUDWRU VHW WR WKH VZLWFKJHDU EXV�
6WDWLRQDU\ PRXQWHG� HOHFWULFDOO\ RSHUDWHG SRZHU
FLUFXLW EUHDNHU IRU HDFK JHQHUDWRU VHW�

- ,VRFKURQRXV /RDG�6KDULQJ 0RGXOH� &RQWUROV DQG
EDODQFHV WKH SRZHU OHYHO RI D JHQHUDWRU VHW SDUDOOHOHG
WR RWKHU JHQHUDWRU VHWV�

- 5HYHUVH�3RZHU 5HOD\� 3URYLGHV UHYHUVH�SRZHU
SURWHFWLRQ IRU WKH JHQHUDWRU VHW�

- 6\QFK�&KHFN 5HOD\� &KHFNV IRU V\QFKURQL]DWLRQ
DQG SHUPLWV WKH EUHDNHU WR FORVH ZKHQ WKH JHQHUDWRU
VHW LV V\QFKURQL]HG WR WKH EXV�

N$ N$N$

6<1&+ /,*+76

N:

9 +]

&20021
)$8/7

5(9(56(

32:(5

92/7�)5(4�
)$,/85( 75,3 3$5$//(/

&22/
'2:1

581
2))

5(6(7 63(('
$'-867

92/7
$'-867

5$,6(

/2:(5

(0(5*(1&< 6723

&,5&8,7 %5($.(5 &21752/

$872

0$18$/ $872 75,3 &/26(

7(67

6<1&+ /,*+76 6:,7&+

� �� � �

29(5&855(17 )$,/ 72

(1*,1(

&21752/ /$03

�

�� 9ROWPHWHU 6ZLWFK
�� (QJLQH &RQWURO 6ZLWFK
�� 6SHHG $GMXVW 3RWHQWLRPHWHU

�� 9ROWDJH $GMXVW 6ZLWFK
�� &LUFXLW %UHDNHU 6ZLWFK $872�0$18$/
�� &LUFXLW %UHDNHU 6ZLWFK 75,3�&/26(

)LJXUH ���� *HQHUDWRU &XELFOH &RQWUROV
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��� )HHGHU &XELFOH

7KH IHHGHU FXELFOH SURYLGHV WKH RXWSXW ORDG FLUFXLWV
ZKLFK GLVWULEXWH JHQHUDWHG SRZHU WR WKH HOHFWULFDO
V\VWHP�

����� 6WDQGDUG )HDWXUHV
- &URVV %XV ZLWK 'ULOOLQJ IRU /RDG &DEOHV� &RQVLVWV
RI VLOYHU�SODWHG� URXQG HGJH FRSSHU EDUV� /XJV DUH
QRW SURYLGHG�

- 6RXUFH DYDLODEOH /LJKWV� /LJKWV WR LQGLFDWH YROWDJH
SUHVHQW RQ EXV FDEOH FRQQHFWLRQV RU RQ WKH OLQH VLGH
RI WKH RSWLRQDO IHHGHU EUHDNHU�

����� 2SWLRQDO )HDWXUHV
- 0ROGHG�&DVH /RDG &LUFXLW %UHDNHUV�
)L[HG�PRXQWHG DQG FRQQHFWV ORDG FDEOHV WR WKH
VZLWFKJHDU EXV� /XJV DUH QRW SURYLGHG�

��� 0DVWHU &RQWUROV 2SWLRQ *URXS �
6WDQGDUG )HDWXUHV

7KH PDVWHU FRQWUROV FRQWDLQ WKH OLJKWV� PHWHUV�
VZLWFKHV� DQG FRQWURO FLUFXLWV UHTXLUHG IRU WKH VZLWFKJHDU
OLQHXS WR IXQFWLRQ DV D FRPSOHWH V\VWHP� 6HH )LJXUH ���

)LJXUH ���� )HHGHU &XELFOH ZLWK 2SWLRQDO 0DVWHU
&RQWUROV 2SWLRQ *URXS �� �� DQG �

����� 6WDQGDUG )HDWXUHV
- )LUVW�RQ &LUFXLW� 0RQLWRUV JHQHUDWRU VHW IUHTXHQF\
DQG YROWDJH XSRQ VWDUWXS DQG FORVHV WKH ILUVW DYDLODEOH
JHQHUDWRU VHW WR WKH EXV�

- %XV 2YHU�8QGHUYROWDJH 5HOD\� 5HOD\ HQHUJL]HV WR
RSHQ JHQHUDWRU VHW FLUFXLW EUHDNHUV ZKHQ EXV YROWDJH
LV RXWVLGH SUHVHW OLPLWV�

- %XV 2YHU�8QGHUIUHTXHQF\ 5HOD\� 5HOD\ HQHUJL]HV
WR RSHQ JHQHUDWRU VHW FLUFXLW EUHDNHUV ZKHQ EXV
IUHTXHQF\ LV RXWVLGH SUHVHW OLPLWV�

- %XV 3RWHQWLDO 7UDQVIRUPHUV� &RQYHUW KLJK EXV
YROWDJH WR WKH ORZ YROWDJH XVHG E\ WKH PHWHUV DQG
V\VWHP FRQWUROV� 3URYLGHG RQ ����� +] V\VWHPV
��� YROWV DQG DERYH�

����� /LJKWV
- 6RXUFH $YDLODEOH /LJKWV� /LJKWV WR LQGLFDWH YROWDJH
SUHVHQW RQ WKH OLQH VLGH RI WKH ORDG FLUFXLW EUHDNHU�

����� 0HWHUV
- 7KUHH %XV $PPHWHUV� ,QGLFDWH WKH EXV RXWSXW
FXUUHQW WR WKH ORDG RQ HDFK SKDVH�

- %XV :DWWPHWHU� 0HDVXUHV ORDG N: DW LWV ORDG
WDNH�RII SRLQW�

- %XV 9ROWPHWHU ZLWK 9ROWDJH 6HOHFWRU 6ZLWFK�
,QGLFDWHV EXV OLQH�WR�OLQH DQG OLQH�WR�QHXWUDO YROWDJH
DV VHOHFWHG E\ WKH EXV YROWPHWHU SKDVH VHOHFWRU
VZLWFK�

- 6\QFKURVFRSH� ,QGLFDWHV JHQHUDWRU VHW
V\QFKURQL]DWLRQ GXULQJ PDQXDO V\VWHP RSHUDWLRQ�

����� 6ZLWFKHV
- 6\QFKURVFRSH 6ZLWFK 2))�*������*�� &RQWUROV
V\QFKURVFRSH RSHUDWLRQ IRU PDQXDO JHQHUDWRU VHW
SDUDOOHOLQJ� 6ZLWFK RII ZKHQ QRW LQ XVH�

����� &RPSRQHQWV
- %XV &XUUHQW 7UDQVIRUPHUV� &RQYHUW KLJK EXV
FXUUHQW WR ORZ FXUUHQW XVHG E\ WKH PHWHUV DQG V\VWHP
FRQWUROV�

N$ N$ N$ N:

9 )DVW 6ORZ

�

�

�

�� 3KDVH OLJKWV �UHG� DPEHU� EOXH�
�� 6\QFKURVFRSH
�� 6\QFKURVFRSH VZLWFK

)LJXUH ���� 2SWLRQ *URXS �� %XV 0HWHULQJ



03����� ����2SWLRQV ��

��� 2SWLRQ *URXS � /RDG &RQWURO
,QFOXGHV 2SWLRQ *URXS �

����� /LJKWV
- 3ULRULW\�� /RDG�$GG /LJKW� /LJKWV WR LQGLFDWH WKH
SULRULW\ � �PRVW FULWLFDO� ORDG KDV EHHQ VLJQDOOHG WR
FRQQHFW WR WKH JHQHUDWRU ORDG EXV�

- 3ULRULW\�� WKURXJK �� /RDG�6KHG /LJKWV� /LJKWV WR
LQGLFDWH ZKHQ WKH SULRULW\�� WKURXJK �� ORDGV KDYH
EHHQ VLJQDOOHG WR GLVFRQQHFW �VKHG� IURP WKH
JHQHUDWRU ORDG EXV� 2QH SULRULW\ LV SURYLGHG IRU HDFK
JHQHUDWRU VHW LQ WKH V\VWHP�

- 3ULRULW\�� WKURXJK �� /RDG�$GG /LJKWV� /LJKWV WR
LQGLFDWH ZKHQ SULRULW\�� WKURXJK �� ORDGV KDYH EHHQ
VLJQDOOHG WR FRQQHFW �DGG� WR WKH JHQHUDWRU ORDG EXV�
7KH QXPEHU RI SULRULW\ ORDG�DGG OLJKWV PDWFK WKH
QXPEHU RI JHQHUDWRU VHWV LQ WKH V\VWHP� 7KH QXPEHU
RI OLJKWV OLW UHSUHVHQWV WKH QXPEHU RI JHQHUDWRU VHWV RQ
OLQH�

- 3ULRULW\�� WKURXJK �� /RDG %\SDVV /LJKWV� /LJKWV
WR LQGLFDWH WKH RSHUDWRU E\SDVV RI D SULRULW\�� WKURXJK
�� ORDG VKHG�

- 6\VWHP 7HVW /LJKW� /LJKWV WR LQGLFDWH V\VWHP WHVW
PRGH�

����� 6ZLWFKHV
- 3ULRULW\�� WKURXJK �� /RDG &RQWURO 6ZLWFK
5(6(7�%<3$66� 0DQXDOO\ FRQWUROV WKH ORDG�DGG
DQG ORDG�VKHG FLUFXLWV� 7KH 5(6(7 SRVLWLRQ FOHDUV
ORDG VKHG VLJQDOV� 7KH %<3$66 SRVLWLRQ RYHUULGHV
DXWRPDWLF ORDG�DGG VKHG VLJQDOV DQG DOORZV RSHUDWRU
FRQWURO RI LQGLYLGXDO ORDGV�

- 6\VWHP7HVW 6ZLWFK 1250�7(67� 7HVWV VZLWFKJHDU
V\VWHP�

����� 3XVKEXWWRQV
- 5HVHW 3XVKEXWWRQ� 5HVHWV IUHTXHQF\ VKHG FLUFXLWV�

- /DPS�7HVW 3XVKEXWWRQ� 7HVWV WKH SDQHO OLJKWV�

����� &RPSRQHQWV
- /RDG�$GG &LUFXLW �RQH SHU JHQHUDWRU�� 6LJQDOV
SULRULW\ ORDGV WR FRQQHFW WR JHQHUDWRU SRZHU�

- /RDG�6KHG &LUFXLW �RQH SHU JHQHUDWRU�� 6LJQDOV
SULRULW\ ORDGV WR GLVFRQQHFW IURP JHQHUDWRU SRZHU�

%<3$66

35,25,7< �

35,25,7< �

35,25,7< �

%<3$66

%<3$66

$''

$''

$''6+('

6+('

/2$' &21752/

%<3$66

5(6(7

5(6(7

5(6(7 /$03 7(67

6<67(0 7(67

7(671250

6<67(0

7(67

)5(48(1&<

6+('

)LJXUH ���� 2SWLRQ *URXS �� /RDG &RQWURO
���*HQHUDWRU 6HW 6\VWHP 6KRZQ�

��� 2SWLRQ *URXS �
*HQHUDWRU 0DQDJHPHQW
,QFOXGHV 2SWLRQ *URXS �

����� /LJKWV
- /HDG *HQHUDWRU /LJKWV� /LJKWV WR LQGLFDWH WKH
JHQHUDWRU VHW VHOHFWHG DV OHDG JHQHUDWRU VHW�

- 6WDQGE\ *HQHUDWRU /LJKWV� /LJKWV WR LQGLFDWH
JHQHUDWRU�V� LQ WKH DXWRPDWLF PRGH DQG DYDLODEOH IRU
JHQHUDWRU PDQDJHPHQW�

- 6\VWHP 7HVW /LJKW� /LJKWV WR LQGLFDWH V\VWHP WHVW
PRGH�

- *HQHUDWRU 0DQDJHPHQW $FWLYH /LJKW� /LJKWV XSRQ
FRPSOHWLRQ RI WKH JHQHUDWRU VWDUW PDQDJHPHQW WLPH

F\FOH ZKHQ JHQHUDWRU VHWV EHJLQ WR VHTXHQFH RQ� DQG
RII�OLQH WR PDWFK FRQQHFWHG ORDG�

- 6HOHFW /HDG 8QLW /LJKW� /LJKWV WR LQGLFDWH ZKHQ WKH
RSHUDWRU FDQ VHOHFW D QHZ OHDG JHQHUDWRU VHW�

- 3/& 0DOIXQFWLRQ /LJKW� /LJKWV WR LQGLFDWH 3/&
SUREOHPV�

- )UHTXHQF\6KHG/LJKW� /LJKWV WR LQGLFDWH ORDGVZHUH
VKHG EHFDXVH RI D XQGHUIUHTXHQF\ FRQGLWLRQ RQ WKH
JHQHUDWRU ORDG EXV�

����� 6ZLWFKHV
- 6\VWHP 7HVW 6ZLWFK 1250�7(67� 7HVWV VZLWFKJHDU
V\VWHP� /RDG $GG� /RDG 6KHG� DQG *HQHUDWRU
0DQDJHPHQW IHDWXUHV DUH GLVDEOHG GXULQJ D V\VWHP
WHVW�
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- *HQHUDWRU 0DQDJHPHQW 6ZLWFK� &RQWUROV WKH
JHQHUDWRU PDQDJHPHQW IXQFWLRQ� 2)) GLVDEOHV
JHQHUDWRU PDQDJHPHQW� $872 SODFHV WKH FRQWUROV LQ
WKH DXWRPDWLF PRGH� DQG 5(67$57 UHVWDUWV DOO
VKXWGRZQ JHQHUDWRU VHWV�

- 3ODQW &RQWURO 6ZLWFK� 67$57 VWDUWV DOO JHQHUDWRU
VHWV� $872 WUDQVIHUV JHQHUDWRU VHWV FRQWURO WR WKH
VZLWFKJHDU FLUFXLWV DQG DFWLYDWHV WKH /RDG $GG� /RDG
6KHG� DQG *HQHUDWRU 0DQDJHPHQW IHDWXUHV�

����� 3XVKEXWWRQV
- 6HOHFW /HDG 8QLW 3XVKEXWWRQ� $OORZV RSHUDWRU WR
VHOHFW OHDG XQLW�

- 5HVHW 3XVKEXWWRQ� 5HVHWV WKH IUHTXHQF\ VKHG
FLUFXLWV�

- /DPS�7HVW 3XVKEXWWRQ� 7HVWV WKH OLJKWV RQ WKH GRRU�

����� &RPSRQHQWV
- *HQHUDWRU 0DQDJHPHQW XVLQJ 3/& /RJLF�
2SWLPL]HV WKH QXPEHU RI UXQQLQJ JHQHUDWRU VHWV WR
WKH VL]H RI WKH FRQQHFWHG N: ORDG� $ SURJUDPPDEOH
ORJLF FRQWUROOHU �3/&� PRQLWRUV WKH FRQQHFWHG ORDG DW
HDFK IHHGHU� $GMXVWDEOH ORDG VHWWLQJV �N:� ZLWK WLPH
GHOD\V FRQWURO LQGLYLGXDO JHQHUDWRU VHW VWDUWLQJ DQG
VWRSSLQJ�

*(1(5$725
/($' *(1(5$725

67$1'%< *(1(5$725

*(1�� *(1� �*(1� � *(1� �*(1� � *(1� �

*(1�� *(1� �*(1� � *(1� �*(1� � *(1� �

6<67(0

7(67 $&7,9(

0$1$*(0(17

6(/(&7

/($'

81,7

3/&

0$/)81&7,21

)5(48(1&<

6+('

6<67(0 7(67

1250 7(67 2)) 5(67$57

5(6(7 /$03 7(67

$872 67$57

3/$17 &21752/0$1$*(0(17

*(1(5$725 6(/(&7

/($' 81,7

$872

)LJXUH ���� 2SWLRQ *URXS �� *HQHUDWRU 6HW 0DQDJHPHQW
���*HQHUDWRU 6HW 6\VWHP 6KRZQ�
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1RWHV
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6HFWLRQ �� 2SHUDWLRQ

��� 6WDQGDUG 2SWLRQ *URXS
$XWRPDWLF 2SHUDWLRQ

7KH IROORZLQJ VHFWLRQ GHVFULEHV VZLWFKJHDU UHVSRQVH WR
YDULRXV RSHUDWLQJ FRQGLWLRQV�

����� 1RUPDO 3RZHU
:LWK WKH QRUPDO SRZHU VRXUFH VXSSO\LQJ ORDGV�
FRQILJXUH WKH VZLWFKJHDU IRU UDSLG SRZHU UHFRYHU\ LI
QRUPDO SRZHU IDLOV�

3UHVV WKH 5(6(7 DQG /$03�7(67 SXVKEXWWRQV RQ
HDFK FRQWURO SDQHO WR FOHDU IDXOWV DQG WHVW OLJKWV� 3RVLWLRQ
WKH HQJLQH FRQWURO VZLWFK �(&6� WR $872 DQG WKH &LUFXLW
%UHDNHU $872�0$18$/ �&%$0� VZLWFK WR $872�

:LWK WKHVH VZLWFKHV LQ WKH LQGLFDWHG SRVLWLRQV� WKH
VZLWFKJHDU ORJLF VLJQDOV WKH JHQHUDWRU�V� WR VWDUW DQG
WKHLU DVVRFLDWHG JHQHUDWRU EUHDNHUV WR FORVH�

����� /RVV RI 1RUPDO 3RZHU
/RVV RI QRUPDO SRZHU DW WKH UHPRWH WUDQVIHU VZLWFK
VLJQDOV DOO JHQHUDWRU VHWV WR VWDUW DQG DFFHOHUDWH WR UDWHG
YROWDJH DQG IUHTXHQF\�

7KH ILUVW JHQHUDWRU VHW WR UHDFK �� SHUFHQW RI UDWHG
YROWDJH DQG IUHTXHQF\ FORVHV LWV FLUFXLW EUHDNHU�
HQHUJL]LQJ WKH PDLQ EXV�

$V VXEVHTXHQW JHQHUDWRU VHWV UHDFK �� SHUFHQW RI UDWHG
YROWDJH DQG IUHTXHQF\� WKHLU DXWRPDWLF V\QFKURQL]LQJ
FLUFXLWV FORVH WKHLU FLUFXLW EUHDNHUV� /RDG�VKDULQJ
PRGXOHV HTXDOO\ GLYLGH WKH ORDG�

����� 5HVWRUDWLRQ RI 1RUPDO 3RZHU
:KHQ QRUPDO SRZHU LV UHVWRUHG DQG WKH WUDQVIHU VZLWFK
WUDQVIHUV ORDGV EDFN WR WKH QRUPDO SRZHU VRXUFH� WKH
UHPRWH VWDUW VLJQDO WR WKH VZLWFKJHDU FOHDUV� 7KH
JHQHUDWRU VHW FLUFXLW EUHDNHUV RSHQ� FOHDULQJ DOO ORDG
DGG�VKHG VLJQDOV�

7KH JHQHUDWRU VHWV F\FOH WKURXJK D ��PLQXWH FRROGRZQ
SHULRG SULRU WR VKXWWLQJ GRZQ DQG UHWXUQLQJ WR WKH
VWDQGE\ VWDWH� ,I QRUPDO SRZHU IDLOV GXULQJ WKH FRROGRZQ
F\FOH� VZLWFKJHDU ORJLF VHQGV D UHPRWH VWDUW VLJQDO�
LQWHUUXSWLQJ WKH FRROGRZQ SHULRG�

����� *HQHUDWRU 6HW )DLOXUHV
:KHQ D JHQHUDWRU VHW IDLOV WR VWDUW DIWHU WKUHH ���VHFRQG
FUDQNLQJ F\FOHV� DQ RYHUFUDQN VKXWGRZQ ORFNV LW RII XQWLO
WKH FDXVH LV FRUUHFWHG�

:KHQ D JHQHUDWRU VHW IDLOV ZKLOH UXQQLQJ DQG VXSSO\LQJ
WKH EXV� WKH VZLWFKJHDU ORFNV WKH JHQHUDWRU VHW RII�
RSHQV LWV FLUFXLW EUHDNHU� DQG LVVXHV WKH DSSURSULDWH
ORDG�VKHG VLJQDO�

$ VKXWGRZQ LQGLFDWLQJ OLJKW RQ WKH IDLOHG JHQHUDWRU VHW·V
FRQWUROOHU LQGLFDWHV WKH W\SH RI IDLOXUH�

)ROORZ WKH VDPH VHTXHQFH RI RSHUDWLRQV UHJDUGOHVV RI
WKH IDLOXUH W\SH�

+RZ WR UHVHW D IDXOW�

�� 3RVLWLRQ WKH DODUP VLOHQFH VZLWFK RQ WKH JHQHUDWRU
VHW FRQWUROOHU WR 6,/(1&(�

�� 3RVLWLRQ WKH IDLOHG JHQHUDWRU VHW·V (&6 WR 2))�

�� 5HSDLU IDLOXUH�V� LQGLFDWHG E\ WKH JHQHUDWRU VHW
FRQWUROOHU�

�� 3RVLWLRQ WKH JHQHUDWRU PDVWHU VZLWFK RQ WKH IDLOHG
JHQHUDWRU VHW·V FRQWUROOHU WR 2))�5(6(7 WR FOHDU
WKH IDXOW LQGLFDWLQJ OLJKW�

�� 3UHVV WKH /$03�7(67 SXVKEXWWRQ WR FKHFN WKH
RSHUDWLRQ RI IDXOW OLJKWV�

�� 3RVLWLRQ WKH (&6 WR $872 WR UHVWDUW WKH JHQHUDWRU
VHW�
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��� 0DQXDO 2SHUDWLRQ
7KH IROORZLQJ VHFWLRQ GHVFULEHV UHTXLUHG RSHUDWRU
DFWLRQV GXULQJ YDULRXV RSHUDWLQJ FRQGLWLRQV�

����� /RVV RI 1RUPDO 3RZHU
:LWK WKH V\VWHP LQ PDQXDO RSHUDWLQJ PRGH� ORVV RI WKH
QRUPDO SRZHU VXSSO\ UHTXLUHV WKH IROORZLQJ RSHUDWRU
DFWLRQV�

7UDQVIHU /RDGV WR *HQHUDWRU 3RZHU

�� 3UHVV WKH 5(6(7 DQG /$03�7(67 SXVKEXWWRQV
RQ WKH FRQWURO SDQHOV WR FOHDU IDXOWV DQG WHVW OLJKWV�

�� 3RVLWLRQ WKH HQJLQH FRQWURO VZLWFK �(&6� WR 581�

�� 3RVLWLRQ WKH &LUFXLW %UHDNHU $872�0$18$/
�&%$0� VZLWFK WR 0$18$/�

�� 3RVLWLRQ WKH V\QFKURVFRSH VZLWFK �66:� WR VHOHFW
WKH GHVLUHG JHQHUDWRU VHW�

�� :KHQ WKH ILUVW JHQHUDWRU LV UHDG\ WR VXSSO\ WKH EXV�
SRVLWLRQ WKH FLUFXLW EUHDNHU VZLWFK �&%6� WR
&/26(�

�� 3RVLWLRQ WKH 66: WR VHOHFW WKH QH[W JHQHUDWRU VHW�

�� 2EVHUYH WKH V\QFKURVFRSH DQG V\QFK OLJKWV WR
LQGLFDWH V\QFKURQL]DWLRQ WR WKH EXV�

�� $GMXVW JHQHUDWRU VHW VSHHG DQG YROWDJH DV
QHFHVVDU\ WR DLG LQ V\QFKURQL]LQJ�

:KHQ WKH V\QFKURVFRSH OLJKWV URWDWH VORZO\ WKURXJK WKH
WZHOYH R·FORFN SRVLWLRQ DQG WKH IODVKLQJ V\QFK OLJKWV
H[WLQJXLVK WKH V\VWHP LV V\QFKURQL]HG�

127(

6\QFKURQL]H RXW�RI�SKDVH JHQHUDWRUV SULRU WR
SDUDOOHOLQJ WR SUHYHQW VHYHUH GDPDJH WR FLUFXLW EUHDNHUV
DQG VZLWFKJHDU� $ V\QFK�FKHFN UHOD\ LQ WKH ,6$6
VZLWFKJHDU SUHYHQWV RXW�RI�SKDVH SDUDOOHOLQJ LQ WKH
PDQXDO RSHUDWLQJ PRGH� HOLPLQDWLQJ RSHUDWRU HUURU�

�� 3RVLWLRQ WKH &%6 WR &/26( WR FORVH WKH JHQHUDWRU
FLUFXLW EUHDNHU�

����� 5HVWRUDWLRQ RI 1RUPDO 3RZHU
7KH UHVWRUDWLRQ RI QRUPDO SRZHU ZLWK WKH V\VWHP LQ WKH
PDQXDO RSHUDWLQJ PRGH UHTXLUHV WKH IROORZLQJ RSHUDWRU
DFWLRQV�

7UDQVIHU /RDGV WR 1RUPDO 3RZHU

�� 2SHQ WKH JHQHUDWRU VHW FLUFXLW EUHDNHUV ZKHQ
SRZHU UHWXUQV DQG WKH UHPRWH�PRXQWHG WUDQVIHU
VZLWFK WUDQVIHUV ORDGV EDFN WR WKH QRUPDO SRZHU
VXSSO\�

�� 5XQ WKH XQORDGHG JHQHUDWRU VHWV IRU D ��PLQXWH
FRROGRZQ SHULRG�

�� 3RVLWLRQ WKH (&6 WR 2)) WR VKXW GRZQ WKH
JHQHUDWRU VHWV�

����� *HQHUDWRU 6HW )DLOXUHV
:KHQ D JHQHUDWRU VHW IDLOV WR VWDUW DIWHU WKUHH ���VHFRQG
FUDQNLQJ F\FOHV� DQ RYHUFUDQN VKXWGRZQ ORFNV LW RII XQWLO
WKH FDXVH LV FRUUHFWHG�

:KHQ D JHQHUDWRU VHW IDLOV ZKLOH UXQQLQJ DQG VXSSO\LQJ
WKH EXV� WKH IDLOXUH ORFNV WKH JHQHUDWRU VHW RII DQG RSHQV
LWV FLUFXLW EUHDNHU�

$ VKXWGRZQ LQGLFDWLQJ OLJKW RQ WKH IDLOHG JHQHUDWRU VHW·V
FRQWUROOHU LQGLFDWHV WKH W\SH RI IDLOXUH WKDW KDV RFFXUUHG�

+RZ WR UHVHW D IDXOW�

�� 3RVLWLRQ WKH DODUP VLOHQFH VZLWFK RQ WKH JHQHUDWRU
VHW FRQWUROOHU WR 6,/(1&(�

�� 3RVLWLRQ WKH IDLOHG JHQHUDWRU VHW·V (&6 WR 2))�

�� 5HSDLU WKH IDLOXUH�V� LQGLFDWHG RQ WKH JHQHUDWRU VHW
FRQWUROOHU�

�� 3RVLWLRQ WKH JHQHUDWRU PDVWHU VZLWFK RQ WKH IDLOHG
JHQHUDWRU VHW·V FRQWUROOHU WR 2))�5(6(7 WR FOHDU
WKH IDXOW LQGLFDWLQJ OLJKW�

�� 3UHVV WKH /$03�7(67 SXVKEXWWRQ WR WHVW WKH IDXOW
OLJKWV�

�� 3RVLWLRQ WKH (&6 WR 581 WR UHVWDUW WKH JHQHUDWRU
VHW�
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��� 2SWLRQ *URXS �

����� (QHUJL]LQJ D 'HDG /RDG %XV
:KHQ PDQXDOO\ FRQQHFWLQJ D JHQHUDWRU VHW WR D GHDG
ORDG EXV� SRVLWLRQ WKH 6\QFKURVFRSH 6ZLWFK �66:� WR
VHOHFW WKH GHVLUHG JHQHUDWRU VHW DQG FORVH WKH FLUFXLW
EUHDNHU E\ SRVLWLRQLQJ WKH &LUFXLW %UHDNHU 6ZLWFK WR
&/26(� HQHUJL]LQJ WKH ORDG EXV�

3DUDOOHO VXEVHTXHQW JHQHUDWRU VHWV WR WKH HQHUJL]HG
ORDG EXV E\ V\QFKURQL]LQJ JHQHUDWRU VHW RXWSXW WR WKH
SRZHU VXSSO\� HQHUJL]LQJ WKH ORDG EXV�

����� 6\QFKURQL]LQJ 0XOWLSOH 3RZHU
6XSSOLHV

3HUIRUP WKH IROORZLQJ VWHSV WR HQVXUH WKH SURSHU
V\QFKURQL]DWLRQ RI PXOWLSOH SRZHU VXSSOLHV�

�� 3RVLWLRQ WKH 6\QFKURVFRSH 6ZLWFK �66:� WR VHOHFW
WKH GHVLUHG JHQHUDWRU VHW�

�� 2EVHUYH WKH V\QFKURVFRSH DQG V\QFK OLJKWV IRU
LQGLFDWLRQ RI V\QFKURQL]DWLRQ� :KHQ WKH
V\QFKURVFRSH OLJKWV URWDWH VORZO\ WKURXJK WKH
WZHOYH R·FORFN SRVLWLRQ DQG WKH IODVKLQJ V\QFK
OLJKWV H[WLQJXLVKHG� WKH SRZHU VXSSOLHV DUH
V\QFKURQL]HG�

�� 8VH WKH SRWHQWLRPHWHU DV QHFHVVDU\ WR DGMXVW
VSHHG DQG YROWDJH WR DLG LQ V\QFKURQL]DWLRQ�

�� :KHQ WKH V\QFKURVFRSH DQG V\QFK OLJKWV JLYH
SRVLWLYH LQGLFDWLRQ RI V\QFKURQL]DWLRQ� SRVLWLRQ WKH
FLUFXLW EUHDNHU VZLWFK �&%6� WR &/26(�

��� 2SWLRQ *URXS �
/RDG 0DQDJHPHQW

127(

2SWLRQ *URXS � LQFOXGHV VWDQGDUG ,6$6 DQG 2SWLRQ
*URXS � IHDWXUHV�

����� /RDG 0DQDJHPHQW
/RDG PDQDJHPHQW ,6$6DXWRPDWLFDOO\ DGGV RU VKHGV
V\VWHP ORDGV GXULQJ D SRZHU IDLOXUH� /RDGV KDYHSULRULW\
EDVHG XSRQ WKHLU LPSRUWDQFH�

3ULRULW\�� ORDGV QHYHU VKHG IURP WKH ORDG EXV� 7KH
VZLWFKJHDU V\VWHP DVVLJQV D JHQHUDWRU VHW WR HDFK

SULRULW\ FODVVLILFDWLRQ� 7KH JHQHUDWRU VHW WR ZKLFK D
SULRULW\ LV DVVLJQHG FKDQJHV GHSHQGLQJ RQ WKH
JHQHUDWRU VHW VHOHFWHG DV WKH OHDG XQLW DQG WKRVH
VHOHFWHG DV VWDQGE\ XQLWV�

/RDGV VKHG RQH SULRULW\ DW D WLPH VWDUWLQJ ZLWK WKH ORZHVW
SULRULW\ LQ VHUYLFH DW WKH WLPH RI WKH ORDG�VKHG VLJQDO�

$ V\VWHP WHVW GLVDEOHV /RDG 0DQDJHPHQW�

����� (QJLQH )DLOXUH /RDG 6KHG�$GG
$Q HQJLQH IDLOXUH LQGLFDWHG E\ D FRPPRQ IDXOW OLJKW RQ
WKH JHQHUDWRU VHW FXELFOH HQHUJL]HV WKH /RDG 6KHG
5HOD\ DQG OLJKWV D 3ULRULW\ � � /RDG�6KHG OLJKW LQGLFDWLQJ
WKH ,6$6 VZLWFKJHDU UHVSRQVH WR WKH ORVV RI D SRZHU
VRXUFH�

5HVHW WKH IDXOW DQG UHVWRUH WKH JHQHUDWRU VHW WR VHUYLFH
DV GHVFULEHG LQ 6HFWLRQ ������ 3RVLWLRQ WKH 3ULRULW\ � �
/RDG &RQWURO 5(6(7�%<3$66 6ZLWFK WR 5(6(7 WR
UHWXUQ VKHG ORDGV WR VHUYLFH� 7KH 3ULRULW\ � � /RDG�$GG
/LJKW LQGLFDWHV WKH UHVWRUDWLRQ RI SULRULW\ � � ORDGV WR
VHUYLFH�

,I WKH FRPPRQ IDXOW FDQQRW EH UHVHW DQG WKH VKHG ORDGV
PXVW EH UHVWRUHG WR VHUYLFH� SRVLWLRQ WKH 3ULRULW\ � � /RDG
&RQWURO 5(6(7�%<3$66 6ZLWFK WR %<3$66� 7KH
3ULRULW\ � � /RDG %\SDVV /LJKW LQGLFDWHV WKH PDQXDO
UHVWRUDWLRQ RI SULRULW\ � � ORDGV WR VHUYLFH�

����� )UHTXHQF\ )DLOXUH /RDG 6KHG�$GG
$ IUHTXHQF\ IDLOXUH LQGLFDWHG E\ D IUHTXHQF\�VKHG OLJKW
RQ WKH JHQHUDWRU VHW FXELFOH HQHUJL]HV WKH /RDG 6KHG
5HOD\ DQG OLJKWV D 3ULRULW\ � � /RDG�6KHG OLJKW LQGLFDWLQJ
WKH ,6$6 VZLWFKJHDU UHVSRQVH WR IUHTXHQF\ RXWVLGH
DFFHSWDEOH OLPLWV�

6KXW GRZQ WKH JHQHUDWRU VHW DV GHVFULEHG LQ
6HFWLRQ ������ 'HWHUPLQH DQG FRUUHFW WKH FDXVH RI WKH
IUHTXHQF\ IDLOXUH DQG UHVWRUH WKH JHQHUDWRU VHW WR
VHUYLFH� 3RVLWLRQ WKH 3ULRULW\ � � /RDG &RQWURO
5(6(7�%<3$66 6ZLWFK WR 5(6(7 WR UHWXUQ VKHG ORDGV
WR VHUYLFH� 7KH 3ULRULW\ � � /RDG�$GG /LJKW LQGLFDWHV WKH
UHVWRUDWLRQ RI SULRULW\ � � ORDGV WR VHUYLFH�

,I WKH FDXVH RI WKH IUHTXHQF\ IDLOXUH FDQQRW EH UHVHW DQG
WKH VKHG ORDGV PXVW EH UHVWRUHG WR VHUYLFH� SRVLWLRQ WKH
3ULRULW\ � � /RDG &RQWURO 5(6(7�%<3$66 6ZLWFK WR
%<3$66� 7KH 3ULRULW\ � � /RDG %\SDVV /LJKW LQGLFDWHV
WKH PDQXDO UHVWRUDWLRQ RI SULRULW\ � � ORDGV WR VHUYLFH�
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��� 2SWLRQ *URXS �
*HQHUDWRU 0DQDJHPHQW
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2SWLRQ *URXS � LQFOXGHV VWDQGDUG ,6$6 DQG 2SWLRQ
*URXS � IHDWXUHV�

7R HQVXUH HYHQ JHQHUDWRU VHW ZHDU� ,6$6V� /HDG XQLW
VHOHFWLRQ SUHYHQWV RQH JHQHUDWRU VHW IURP DOZD\V EHLQJ
WKH ILUVW VWDUWHG DQG WKH ODVW VKXW GRZQ� 6HW XS D URWDWLRQ
RI OHDG XQLWV LQ ZKLFK D GLIIHUHQW JHQHUDWRU VWDUWV ILUVW
HDFK WLPH WKH V\VWHP RSHUDWHV�

$ V\VWHP WHVW GLVDEOHV *HQHUDWRU 0DQDJHPHQW�

6HOHFW D OHDG XQLW�

�� 3RVLWLRQ WKH (&6 RQ HDFK JHQHUDWRU FXELFOH WR
$872�

�� 3RVLWLRQ WKH &%$0 VZLWFK RQ HDFK JHQHUDWRU
FXELFOH WR $872�

�� 3RVLWLRQ WKH JHQHUDWRU PDQDJHPHQW VZLWFK �*06�
RQ WKH FRQWURO SDQHO WR 5(67$57�

�� 3UHVV WKH 5(6(7 SXVKEXWWRQV RQ WKH JHQHUDWRU
FRQWURO SDQHO DQG WKH RSWLRQ JURXS � FRQWURO SDQHO
WR UHVHW DQ\ IDXOWV� 7KH OHDG XQLW OLJKW JRHV RQ�

�� 3UHVV WKH 6(/(&7 /($' 81,7 SXVKEXWWRQ WR
VHOHFW D JHQHUDWRU VHW IRU WKH OHDG XQLW� *HQHUDWRU
VHWV QRW VHOHFWHG DV OHDG XQLW DUH VWDQGE\
JHQHUDWRU VHWV� 6WDQGE\ XQLW OLJKWV OLJKW�

�� 3RVLWLRQ WKH *06 WR $872� 7KH VHOHFW OHDG XQLW
OLJKW JRHV RXW�
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6HFWLRQ �� +DQG�KHOG 3URJUDPPHU 2SHUDWLRQ

��� +DQG�KHOG 3URJUDPPHU

8VH WKHKDQG�KHOG SURJUDPPHU WR FUHDWH XVHU SURJUDPV
IRU WKH SURJUDPPDEOH ORJLF FRQWUROOHU �3/&��

��� 3RZHULQJ 8S WKH ++3

&RQQHFW WKH ++3 EHIRUH RU GXULQJ WKH 3/& SRZHU�XS
VHTXHQFH� 7KH GLVSOD\ IROORZLQJ SRZHU XS GHSHQGV RQ
WKH RSHUDWLQJ PRGH DQG VFUHHQ GLVSOD\HG MXVW SULRU WR
SRZHULQJ GRZQ RU GLVFRQQHFWLQJ WKH ++3�

��� ++3 6HWXS DQG ,QVWDOODWLRQ

7KH ++3 FRQQHFWV WR WKH 3/& YLD D VXSSOLHG VL[�IRRW
FDEOH ZLWK ODWFKLQJ FRQQHFWRUV RQ HDFK HQG� 6HH
)LJXUH ���� 7KH FDEOH VHUYHV WKH GXDO SXUSRVH RI
WUDQVPLWWLQJ SRZHU DQG GDWD�

127(

'LVFRQQHFWLQJ WKH FDEOH IURP WKH 3/& ZLWK SRZHU
DSSOLHG DXWRPDWLFDOO\ FDQFHOV WKH RSHUDWLRQ EHLQJ
SHUIRUPHG�

6HULHV ����� 3/&

�����������

6HULHV ����� 3/&

6HULHV ��
0LFUR 3/&

)LJXUH ���� ++3 &RQQHFWLRQV

��� 8VLQJ WKH ++3

$W SRZHU XS� WKH 3/& UXQV GLDJQRVWLF WHVWV RQ WKH
KDUGZDUH� )ROORZLQJGLDJQRVWLF WHVWV� WKH3/& JLYHV WKH
RSHUDWRU WKH RSWLRQ WR VHOHFW RQH RI WKH IRXU RSHUDWLQJ
PRGHV� 'R QRW VHOHFW &RQILJ� 0RGH� DV V\VWHP
FRQILJXUDWLRQ DQG SURJUDPPLQJ DUH GRQH DW WKH IDFWRU\�
7R FKDQJH V\VWHP UHJLVWHU ��5� YDOXHV� VHOHFW 'DWD
0RGH�

��� +DQG�KHOG 3URJUDPPHU .H\SDG

7KH KDQG�KHOG SURJUDPPHU �++3� NH\SDG KDV �� NH\V
DUUDQJHG VL[ NH\V DFURVV E\ VHYHQ NH\V GRZQ� 6HYHUDO
NH\V RQ WKH NH\SDG VHUYH PRUH WKDQ RQH IXQFWLRQ
GHSHQGLQJ RQ WKH RSHUDWLQJ PRGH� 6HH )LJXUH ����
3UHVV WKH NH\ WZLFH WR DFFHVV WKH IXQFWLRQ RQ WKH ORZHU
KDOI RI WKH NH\�

*( )DQXF

6(5,(6 ������

352*5$00$%/(

&21752//(5

+$1' +(/' 352*5$00(5

/'
287

02'(2870

6(70 5670

567

705

21'75

'

$1'

(

25

)

127 %/.
83&75

'1&75

581

$

,

$,

%
4

$4

&
0

7

*

6
)81& '(/

� � � 5 � 65&+

� � � :5,7( ,16

� � �

�
��
�

+(;

'(&
&/5

(17

5($'

95)<

6(7

)LJXUH ���� ++3 .H\SDG



03����� ������ 2SHUDWLRQ

��� 2SHUDWLQJ 0RGHV
0RVW IXQFWLRQV DUH DYDLODEOH LQ RQO\ RQH RSHUDWLQJ
PRGH� ,W PD\ EH QHFHVVDU\ WR VKLIW PRGHV LQ RUGHU WR
DFFRPSOLVK DOO UHTXLUHG WDVNV�

7KH ++3 FDQ RSHUDWH LQ IRXU PDMRU PRGHV�

3URJUDP0RGHDOORZV WKHRSHUDWRU WRFUHDWH DQG�RUHGLW
SURJUDPV�
'DWD 0RGH DOORZV WKH RSHUDWRU WR YLHZ DQG DOWHU
UHIHUHQFH YDOXHV�
3URWHFWLRQ 0RGH DOORZV WKH RSHUDWRU WR UHVWULFW DFFHVV
WR SURJUDP ORJLF�
&RQILJXUDWLRQ 0RGH LV XVHG WR FRQILJXUH WKH 3/& DW
WKH IDFWRU\�

3HUIRUP WKH IROORZLQJ VWHSV WR VHOHFW DQ RSHUDWLQJ
PRGH�

�� 3UHVV WKH 02'( NH\� 7KH IROORZLQJ VFUHHQ
DSSHDUV�

B �� 352*5$0 �6

�� '$7$

�� 8VH WKH XS DQG GRZQ DUURZ NH\V WR VFUROO WKURXJK
WKH PHQX ZLWK WKH IROORZLQJ RSWLRQV� 352*5$0�
'$7$� 3527(&7� DQG &21),*�

�� (QWHU WKH QXPEHU FRUUHVSRQGLQJ WR WKH GHVLUHG
PRGH DQG SUHVV (17 WR VWDUW WKH QHZ PRGH�

��� (GLW DQG 'LVSOD\ &RQWURO .H\V
7KH IROORZLQJ WDEOH OLVWV WKH PRVW FRPPRQO\ XVHG NH\V
DQG D EULHI GHVFULSWLRQ RI HDFK NH\·V IXQFWLRQ�

.H\ 'HVFULSWLRQ

02'(

581

'(/

65&+

,16

(17

&/5

6HOHFWV DQ ++3 RSHUDWLQJ PRGH

6WDUWV RU VWRSV WKH 3/&

'HOHWHV LQVWUXFWLRQV LQ 3URJUDP 0RGH

6HDUFK IRU WDUJHW RU VWDUW SURJUDP
FKHFN LQ 3URJUDP 0RGH

%HJLQ LQVHUW RSHUDWLRQ
LQ 3URJUDP 0RGH

0RYH EHWZHHQ VWHSV LQ 3URJUDP
0RGH

0RYH YLHZ ZLQGRZ LQ 'DWD 0RGH

0RYH EHWZHHQ IXQFWLRQ SDUDPHWHUV
LQ 3URJUDP 0RGH

&RPSOHWH RSHUDWLRQ RU XVHU LQSXW

&DQFHO FXUUHQW RSHUDWLRQ

)LJXUH ���� &RQWURO .H\V

127(
'R QRW SUHVV DQ\ NH\V ZLWKRXW NQRZLQJ WKH UHVXOW�
3URJUDP DQG FRQILJXUDWLRQ GDWD PD\ EH ORVW�



03����� ���� �� 2SHUDWLRQ

��� &KDQJLQJ 3/& 5HJLVWHU 9DOXHV
8VH WKH IROORZLQJ SURFHGXUH WR FKDQJH WKH UHJLVWHU
YDOXHV ZLWKLQ WKH 3/&�

�� &RQQHFW WKH +DQG�+HOG 3URJUDPPHU �++3� FDEOH
WR WKH 3/& SRUW DW WKH SRZHU VXSSO\ PRGXOH�

�� $IWHU WKH SRZHU�XS VHTXHQFH WKH WZR�OLQH ++3
VFUHHQ GLVSOD\V WKH IROORZLQJ�

B �� 352*5$0 �5

�� '$7$

127(

7KH XQGHUVFRUH LV D PHQX VHOHFWLRQ QDYLJDWRU� DQG WKH
�5 V\PERO LQGLFDWHV WKDW WKH 3/& LV LQ WKH UXQ PRGH�

�� 3UHVV WKH � NH\ RU XVH WKH 'RZQ DUURZ NH\ WR
VFUROO WKH PHQX GRZQ RQH SRVLWLRQ WR VHOHFW WKH
'DWD PRGH RI RSHUDWLRQ�

�� 3UHVV WKH (17 NH\ WR LQYRNH WKH QHZ PRGH�

�� 7KH VFUHHQ GLVSOD\V WKH IROORZLQJ�

!,���� � �5

,���� �

127(

'LVSOD\ WKH UHJLVWHU·V UHIHUHQFHGDWD WR FKDQJH LWVYDOXH�

�� (QWHU WKH NH\ VHTXHQFH 5� �5HJLVWHU WR EH
GLVSOD\HG� FKDQJH QXPEHU�� (17 NH\� )RU
H[DPSOH� WR FKDQJH UHJLVWHU � SUHVV 5��� (17�

!5���� ��� �5

5���� ���

�� 3UHVV WKH ULJKW FXUVRU NH\ WR FKDQJH WKH YDOXH RI
WKH UHJLVWHU �WKH YDOXH LQ UHJLVWHU QXPEHU � LQ WKLV
H[DPSOH��

!5���� � �5

5���� �

127(

(QWHU D QHZ GDWD YDOXH ZKHQ WKH XQGHUVFRUH � B �
FKDUDFWHU IODVKHV�

�� (QWHU WKH GHVLUHG QHZ GDWD YDOXH IRU UHJLVWHU
DGGUHVV �� )RU H[DPSOH� ����

��� 6WDUWLQJ DQG 6WRSSLQJ WKH 3/&

6WDUW RU VWRS WKH 3/&ZKLOH LQ WKH0RGH VHOHFWLRQ VFUHHQ
RU LQ DQ\ RI WKH 2SHUDWLQJ 0RGHV�

8VH WKH ���� NH\ WR WRJJOH EHWZHHQ 581 DQG 6723
PRGHV� :KHQ WKH ++3 VFUHHQ LQGLFDWHV WKH GHVLUHG
PRGH� SUHVV (17�
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$SSHQGLFHV $��03����� ����

$SSHQGL[ $� *ORVVDU\ RI $EEUHYLDWLRQV

$EEUHYLDWLRQV DUH XVHG WKURXJKRXW WKLV PDQXDO� 1RUPDOO\ LQ WKH WH[W WKH\ ZLOO DSSHDU LQ FRPSOHWH IRUP ZLWK WKH
DEEUHYLDWLRQ IROORZLQJ LQ SDUHQWKHVLV WKH ILUVW WLPH WKH\ DUH XVHG� $IWHU WKDW WKH\ ZLOO DSSHDU LQ WKH DEEUHYLDWHG IRUP�
7KH FRPPRQO\ XVHG DEEUHYLDWLRQV DUH VKRZQ EHORZ�
$& DOWHUQDWLQJ FXUUHQW

$,6, $PHULFDQ ,URQ DQG 6WHHO ,QVWLWXWH

$PS DPSHUH

$PSV DPSHUHV

$16, $PHULFDQ 1DWLRQDO 6WDQGDUG

,QVWLWXWH

$3, $PHULFDQ 3HWUROHXP ,QVWLWXWH

DSSUR[� DSSUR[LPDWH� DSSUR[LPDWHO\

$�5 DV UHTXLUHG� DV UHTXHVWHG

$�6 DV VXSSOLHG� DV VWDWHG�

DV VXJJHVWHG

$6$ $PHULFDQ 6WDQGDUGV $VVRFLDWLRQ

$60( $PHULFDQ 6RFLHW\ RI 0HFKDQLFDO

(QJLQHHUV

DVV\� DVVHPEO\

$670 $PHULFDQ 6RFLHW\ IRU 7HVWLQJ

0DWHULDOV

$7'& DIWHU WRS GHDG FHQWHU

DX[� DX[LOLDU\

$:* $PHULFDQ :LUH *DXJH

$:0 DSSOLDQFH ZLULQJ PDWHULDO

%%'& EHIRUH ERWWRP GHDG FHQWHU

%'& EHIRUH GHDG FHQWHU

%+3 EUDNH KRUVHSRZHU

EPHS EUDNH PHDQ HIIHFWLYH SUHVVXUH

%WX %ULWLVK WKHUPDO XQLW

�& &HOVLXV GHJUHH

FF FXELF FHQWLPHWHU

&&$ FROG FUDQNLQJ $PSV�

&(& &DQDGLDQ (OHFWULFDO &RGH

FIK FXELF IHHW SHU KRXU

FIP FXELF IHHW SHU PLQXWH

&,' FXELF LQFK GLVSODFHPHQW

FP FHQWLPHWHU� FHQWLPHWHUV

FPP FXELF PHWHUV SHU PLQXWH

FR� FRPSDQ\

FRQW·G� FRQWLQXHG

&6$ &DQDGLDQ 6WDQGDUGV $VVRFLDWLRQ

&7 FXUUHQW WUDQVIRUPHU

FX� LQ� FXELF LQFK� FXELF LQFKHV

F\O� F\OLQGHU

G% GHFLEHO

G%$ GHFLEHOV �$ ZHLJKWHG�

'& GLUHFW FXUUHQW

'&5 GLUHFW FXUUHQW UHVLVWDQFH

GHJ� GHJUHH

GHSW� GHSDUWPHQW

GLD� GLDPHWHU

H�J� H[DPSOH JLYHQ

(,$ (OHFWURQLF ,QGXVWULHV $VVRFLDWLRQ

(0, HOHFWURPDJQHWLF LQWHUIHUHQFH

(3$ (QYLURQPHQWDO 3URWHFWLRQ

$JHQF\

HWF� HW FHWHUD �DQG VR IRUWK�

H[W� H[WHUQDO

�) )DKUHQKHLW GHJUHH

IO� R]� IOXLG RXQFH� IOXLG RXQFHV

)0 IUHTXHQF\ PRGXODWLRQ

IW� IRRW� IHHW

IW� OEV� IRRW SRXQG� IRRW SRXQGV

JD� JDXJH��

JDO�� JDOV� JDOORQ� JDOORQV

JSK JDOORQV SHU KRXU

JSP JDOORQV SHU PLQXWH

JU� JUDGH

JUG� JURXQG

+&+7 KLJK F\OLQGHU KHDG WHPSHUDWXUH

+(7 KLJK H[KDXVW �RU HQJLQH�

WHPSHUDWXUH

+J PHUFXU\ �HOHPHQW�

+�2 ZDWHU

+3 KRUVHSRZHU

KU� KUV KRXU

+] KHUW] �F\FOHV SHU VHFRQG�

,' LQVLGH GLDPHWHU

,((( ,QVWLWXWH RI (OHFWULFDO DQG

(OHFWURQLF (QJLQHHUV

LQ� LQFK�HV�

LQF� LQFRUSRUDWHG

LQ� OEV� LQFK SRXQGV

LQW� LQWHUQDO

LQW��H[W� LQWHUQDO�H[WHUQDO

,62 ,QWHUQDWLRQDO 6WDQGDUGV

2UJDQL]DWLRQ

- MRXOH� MRXOHV

-,6 -DSDQHVH ,QGXVWU\ 6WDQGDUG

NJ NLORJUDP� NLORJUDPV

NJ�FP� NLORJUDPV SHU VTXDUH FHQWLPHWHU

NJP NLORJUDP PHWHU�V�

N- NLORMRXOHV �EWX FDO�

NP NLORPHWHU� NLORPHWHUV

N3D NLOR3DVFDO� NLOR3DVFDOV

NSK NLORPHWHUV SHU KRXU

N9 NLORYROW

N9$ NLORYROW DPSHUHV

N: NLORZDWW� NLORZDWWV

N:+ NLORZDWW KRXU

/ OLWHU� OLWHUV

/[:[+ OHQJWK [ ZLGWK [ KHLJKW

/('�V� OLJKW HPLWWLQJ GLRGH

OE�� OEV� SRXQG� SRXQGV

/�KU� OLWHU SHU KRXU� OLWHUV SHU KRXU

/�PLQ� OLWHU�V� SHU PLQXWHV

/23 ORZ RLO SUHVVXUH

/3 OLTXHILHG SHWUROHXP

P PHWHU� PHWHUV

P� FXELF PHWHU� FXELF PHWHUV

PD[� PD[LPXP

0&0 RQH WKRXVDQG FLUFXODU PLOV�

PHJJHU PHJRKPPHWHU

0+] PHJDKHUW]

PL� PLOH� PLOHV

PLO RQH RQH�WKRXVDQGWK RI DQ LQFK

PLQ� PLQLPXP

P- PLOOLMRXOH� PLOOLMRXOHV

0- PHJD MRXOH� PHJD MRXOHV

PP PLOOLPHWHU� PLOOLPHWHUV

P��PLQ FXELF PHWHUV SHU PLQXWH

03D PHJD3DVFDO

P: PLOOLZDWW� PLOOLZDWWV

0: PHJDZDWW� PHJDZDWWV

1�$ QRW DYDLODEOH RU QRW DSSOLFDEOH

1%6 1DWLRQDO %XUHDX RI 6WDQGDUGV

1�&� QRUPDOO\ FORVHG

1(& 1DWLRQDO (OHFWULFDO &RGH

1(0$ 1DWLRQDO (OHFWULFDO

0DQXIDFWXUHUV $VVRFLDWLRQ

1)3$ 1DWLRQDO )LUH 3URWHFWLRQ

$VVRFLDWLRQ

1P 1HZWRQ PHWHU� 1HZWRQ PHWHUV

QR�� QRV QXPEHU� QXPEHUV

137 1DWLRQDO 6WDQGDUG WDSHU SLSH

WKUHDG SHU JHQHUDO XVH

1�5 QRW UHTXLUHG

2& RYHUFUDQN

2' RXWVLGH GLDPHWHU

2(0 RULJLQDO HTXLSPHQW PDQXIDFWXUHU

26 RYHUVSHHG� RYHUVL]H

2�6 RYHUVL]H

26+$ 2FFXSDWLRQDO 6DIHW\ DQG +HDOWK

$FW

29 RYHUYROWDJH

R]� RXQFH� RXQFHV

3) SRZHU IDFWRU

30* SHUPDQHQW PDJQHW JHQHUDWRU

SRW� SRWHQWLRPHWHU

SSP SDUWV SHU PLOOLRQ

SVL SRXQGV SHU VTXDUH LQFK

SW�� SWV� SLQW� SLQWV

39& SRO\YLQ\O FKORULGH

TW�� TWV� TXDUW� TXDUWV

TW\� TXDQWLW\

UHI� UHIHUHQFH

5), UDGLR IUHTXHQF\ LQWHUIHUHQFH

U�K�P� URXQG�KHDG PDFKLQH �VFUHZ�

UPV URRW PHDQ VTXDUH

530 UHYROXWLRQV SHU LQFK

579 URRP WHPSHUDWXUH YXOFDQL]DWLRQ

6$( 6RFLHW\ RI $XWRPRWLYH (QJLQHHUV

6&5 VLOLFRQ�FRQWUROOHG UHFWLILHU

VHF� VHFRQG� VHFRQGV

VSHF� VSHFV� VSHFLILFDWLRQ

VT� VTXDUH

VT� FP VTXDUH FHQWLPHWHUV

VT� LQ� VTXDUH LQFK� VTXDUH LQFKHV

WDFK WDFKRPHWHU

7'& WRS GHDG FHQWHU

WHFK� SXE�WHFKQLFDO SXEOLFDWLRQV

WHPS� WHPSHUDWXUH

7,) WHOHSKRQH LQIOXHQFH IDFWRU

73� 73V WHFKQLFDO SXEOLFDWLRQV

WXUER WXUERFKDUJHU

8+) XOWUDKLJK IUHTXHQF\

81& 8QLILHG FRDUVH WKUHDG �ZDV 1&�

81) 8QLILHG ILQH WKUHDG �ZDV 1)�

8/ 8QGHUZULWHU·V /DERUDWRULHV� ,QF�

8�6 XQGHUVL]H

8�6�$� 8QLWHG 6WDWHV RI $PHULFD

9 YROW� YROWV

YDF YROWV DOWHUQDWLQJ FXUUHQW

YGF YROWV GLUHFW FXUUHQW

9+) YHU\ KLJK IUHTXHQF\

: ZDWW� ZDWWV
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63(&7580� 1���� &RXQW\ 7UXQN /6� 6KHER\JDQ� :LVFRQVLQ ����� 8�6�$�
3KRQH ������������
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