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7KLV %ULWLVK 6WDQGDUG ZDV 
SXEOLVKHG XQGHU WKH DXWKRULW\
RI WKH 6WDQGDUGV 3ROLF\ DQG
6WUDWHJ\ &RPPLWWHH 
RQ �� 2FWREHU ����

� %6, �� 2FWREHU ����

)LUVW SXEOLVKHG DV %6 ���� 
)HEUXDU\ ����

7KH IROORZLQJ %6, UHIHUHQFHV
UHODWH WR WKH ZRUN RQ WKLV 
%ULWLVK 6WDQGDUG�
&RPPLWWHH UHIHUHQFH 66��
'UDIW IRU FRPPHQW ��������� '&

,6%1 � ��� ����� �

&RPPLWWHHV UHVSRQVLEOH IRU WKLV 
%ULWLVK 6WDQGDUG
7KH SUHSDUDWLRQ RI WKLV %ULWLVK 6WDQGDUG ZDV HQWUXVWHG WR 7HFKQLFDO
&RPPLWWHH 66��� 6WDWLVWLFDO SURFHVV FRQWURO� XSRQ ZKLFK WKH IROORZLQJ ERGLHV
ZHUH UHSUHVHQWHG�

$VVRFLDWLRQ IRU 5RDG 7UDIILF 6DIHW\ DQG 0DQDJHPHQW �$5760�

%$( 6\VWHPV

%ULWLVK 6WDQGDUGV 6RFLHW\ �%66�

&OD\ 3LSH 'HYHORSPHQW $VVRFLDWLRQ �&3'$�

)HGHUDWLRQ RI 6PDOO %XVLQHVVHV �)6%�

*DXJH DQG 7RRO 0DNHUV $VVRFLDWLRQ �*70$�

*HQHUDO 'RPHVWLF $SSOLDQFHV /WG�

,QVWLWXWH RI 4XDOLW\ $VVXUDQFH

1DWLRQDO 3K\VLFDO /DERUDWRU\

5R\DO 6WDWLVWLFDO 6RFLHW\

$PHQGPHQWV LVVXHG VLQFH SXEOLFDWLRQ

$PG� 1R� 'DWH &RPPHQWV
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� %6, �� 2FWREHU ���� L

&RQWHQWV

3DJH
&RPPLWWHHV UHVSRQVLEOH ,QVLGH IURQW FRYHU
)RUHZRUG LL

� 6FRSH �
� 1RUPDWLYH UHIHUHQFHV �
� 7HUPV� GHILQLWLRQV DQG V\PEROV �
� $WWULEXWH LQVSHFWLRQ SHUIRUPDQFH FRQWURO DQG LPSURYHPHQW �
� ,QVSHFWRU HUURU LQ WKH GHWHFWLRQ RI GLVFUHWH HYHQWV ��

$QQH[ $ �QRUPDWLYH� $SSOLFDWLRQ RI VLJQDO GHWHFWLRQ WKHRU\ WR WKH
DVVHVVPHQW RI LQVSHFWLRQ SHUIRUPDQFH ��

%LEOLRJUDSK\ ��

)LJXUH � ¦ %LDV DQG SUHFLVLRQ �
)LJXUH � ¦ *DXJH SHUIRUPDQFH SURILOH ��
)LJXUH � ¦ 5ROH RI WKH YDOXH RI G  LQ GHWHUPLQLQJ WKH HDVH RI GLVFULPLQDWLRQ
RI D VLJQDO ��
)LJXUH �D� ¦ 5HODWLRQVKLS EHWZHHQ FULWHULRQ UHVSRQVH� F� DQG D KLW DQG D
PLVV IRU D JLYHQ YDOXH RI GLVFULPLQDWRU\ LQGH[� G ��
)LJXUH �E� ¦ 5HODWLRQVKLS EHWZHHQ FULWHULRQ UHVSRQVH� F� DQG D FRUUHFW
GHFLVLRQ DQG IDOVH DODUP IRU D JLYHQ YDOXH RI GLVFULPLQDWRU\ LQGH[� G ��
)LJXUH � ¦ &RPSDULVRQ RI WKH UHVXOWV IURP WZR REVHUYHUV KDYLQJ LGHQWLFDO 
GLVFULPLQDWRU\ SRZHUV EXW GLIIHUHQW GHFLVLRQ FULWHULRQ ��
)LJXUH � ¦ 2SHUDWLQJ FKDUDFWHULVWLFV VKRZLQJ WKH HIIHFW RQ SHUIRUPDQFH RI
FKDQJHV LQ WKH VLJQDO GLVFULPLQDWRU\ LQGH[� G � WKURXJK WKH UDQJH RI GHFLVLRQ
FULWHULRQ� F ��
)LJXUH $�� ¦ ,OOXVWUDWLRQ RI VLJQDO DQG QR VLJQDO UHODWLRQVKLSV ��

7DEOH � ¦ 0LQLPXP OLJKW OHYHOV IRU GLIIHUHQW W\SHV RI LQVSHFWLRQ �
7DEOH � ¦ ([DPSOH �
7DEOH � ¦ *DXJH HVWLPDWHG SUREDELOLWLHV RI DFFHSWDQFH �
7DEOH � ¦ )RXU ZD\ FODVVLILFDWLRQ GHFLVLRQ PDWUL[ ��
7DEOH � ¦ ,QVSHFWRU GHFLVLRQ PDWUL[ ��
7DEOH � ¦ 5HVXOWV RI LQVSHFWRU SHUIRUPDQFH DXGLW ��
7DEOH � ¦ &KDUDFWHULVWLFV RI LQVSHFWRUV ��
7DEOH $�� ¦ 7DEOH RI RUGLQDWHV� \� DQG S WR ] FRQYHUVLRQV IRU D VWDQGDUGL]HG
QRUPDO GLVWULEXWLRQ ��
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)RUHZRUG

%6 ����������� SDUWLDOO\ VXSHUVHGHV %6 ��������� DQG %6 ��������� DQG DOO
IRXU SDUWV RI %6 ���� WRJHWKHU VXSHUVHGH %6 ��������� DQG %6 ���������� ZKLFK
DUH ZLWKGUDZQ�

%6 ������� � DQG � GHPRQVWUDWHG WKH EXVLQHVV EHQHILWV� YHUVDWLOLW\ DQG XVHIXOQHVV
RI D YHU\ VLPSOH� \HW SRZHUIXO� SLFWRULDO FRQWURO FKDUW PHWKRG IRU PRQLWRULQJ DQG
LQWHUSUHWLQJ TXDOLWDWLYH GDWD�

7KLV TXDOLWDWLYH GDWD FDQ UDQJH IURP RYHUDOO EXVLQHVV ILJXUHV VXFK DV SHUFHQWDJH
SURILW WR GHWDLOHG RSHUDWLRQDO GDWD� VXFK DV SHUFHQWDJH DEVHQWHHLVP� LQGLYLGXDO
SURFHVV SDUDPHWHUV DQG SURGXFW�VHUYLFH IHDWXUHV� 7KH GDWD FDQ HLWKHU EH
H[SUHVVHG VHTXHQWLDOO\ LQ \HV�QR� JRRG�EDG� SUHVHQW�DEVHQW� VXFFHVV�IDLOXUH
IRUPDW� RU DV VXPPDU\ PHDVXUHV �H�J� FRXQWV RI HYHQWV DQG SURSRUWLRQV�� )RU WKH
FRQWURO FKDUWLQJ RI PHDVXUHG GDWD� UHIHU WR %6 �������

7KH WUHDWPHQW RI FKDUWLQJ RI TXDOLWDWLYH GDWD LQ %6 ������ LV HVVHQWLDOO\ DW
DSSUHFLDWLRQ OHYHO� +RZHYHU� LW LV LQWHQGHG WR SURYLGH DGHTXDWH LQIRUPDWLRQ IRU D
JDLQIXO ILUVW DSSOLFDWLRQ� E\ D W\SLFDO OHVV VWDWLVWLFDOO\ LQFOLQHG XVHU� LQ PDQ\
HYHU\GD\ VLWXDWLRQV� %6 ������ DQG %6 ������ SURYLGH D PRUH ULJRURXV� 
VWDWLVWLFDO�EDVHG� DSSURDFK WR SURFHVV FRQWURO DQG LPSURYHPHQW XVLQJ TXDOLWDWLYH 
GDWD� 

%6 ������ GHDOV ZLWK PHDVXULQJ DQG LPSURYLQJ WKH TXDOLW\ RI GHFLVLRQ�PDNLQJ LQ
WKH FODVVLILFDWLRQ SURFHVV LWVHOI�

:LWK WKH PRQLWRULQJ RI PHDVXUHPHQW GDWD� GHFLVLRQV DUH PDGH ZLWK FDOLEUDWHG
LQVWUXPHQWV DJDLQVW REMHFWLYH FULWHULD� $ GLIIHUHQW VLWXDWLRQ SUHYDLOV ZLWK 
DWWULEXWH GDWD� 'HFLVLRQV DUH IUHTXHQWO\ PDGH E\ XQFDOLEUDWHG SHRSOH DJDLQVW 
VXEMHFWLYH FULWHULD�

0XFK LV PDGH RI WKH QHHG IRU GHWHUPLQLQJ WKH RQJRLQJ FDSDELOLW\ RI PHDVXULQJ
LQVWUXPHQWV� ,W LV VWDQGDUG SUDFWLFH WR KDYH VWULQJHQW RQJRLQJ FDOLEUDWLRQ 
UHTXLUHPHQWV IRU LQVWUXPHQWV� &RQVLGHUDEOH DWWHQWLRQ LV JLYHQ WR WKH QHHG IRU
PHDVXUHPHQW V\VWHPV DQDO\VLV LQ WHUPV RI UHVROXWLRQ� DFFXUDF\ DQG SUHFLVLRQ WR
YHULI\� IRU H[DPSOH� FRQIRUPDQFH ZLWK H[DFWLQJ XQFHUWDLQW\� UHSHDWDELOLW\ DQG
UHSURGXFLELOLW\ FULWHULD� <HW� VXUSULVLQJO\� UHODWLYHO\ OLWWOH VLPLODU WKUXVW WDNHV
SODFH ZLWK WKH LQWULQVLFDOO\ PXFK OHVV UHOLDEOH VXEMHFWLYH GHFLVLRQV WDNHQ E\
SHRSOH� &RQVHTXHQWO\� GDWD XVHG WR FRQVWUXFW FRQWURO FKDUWV WR PRQLWRU DWWULEXWH
SURFHVVHV IUHTXHQWO\ ODFN FUHGLELOLW\� $ VLPLODU VLWXDWLRQ RFFXUV ZLWK DFFHSWDQFH
VDPSOLQJ E\ DWWULEXWHV� +RZ UHOLDEOH DUH WKH GHFLVLRQV PDGH" +RZ YDOLG DUH WKH\"
7KH VWDWLVWLFLDQV FODVVLI\ VXFK HUURUV DV 7\SH � RU 7\SH �� $ 7\SH � HUURU PD\ EH
FDXVHG E\ H[FHVVLYH FDXWLRQ� H�J� D MXU\ RU FRXUW ZKR OHW D JXLOW\ GHIHQGDQW JR IUHH� 
ZKHUHDV WKH 7\SH � HUURU FDQ UHVXOW IURP H[FHVVLYH ]HDO� H�J� WKH FRQYLFWLRQ RI DQ
LQQRFHQW SHUVRQ� 6LPLODU FRQGLWLRQV SUHYDLO LQ EXVLQHVV� IDXOW\ LWHPV DUH
VRPHWLPHV DFFHSWHG DQG JRRG LWHPV DUH VRPHWLPHV LQFRUUHFWO\ UHMHFWHG� 7KH 
VLWXDWLRQ LQ EXVLQHVV LV FRPSRXQGHG E\ WKH SUHVHQFH RI VXEMHFWLYH VWDQGDUGV 
DJDLQVW ZKLFK WR PDNH D MXGJHPHQW� ,Q WXUQ� WKLV LV H[DFHUEDWHG E\ D QXPEHU RI
IDFWRUV� VXFK DV WLPH DQG FRPPHUFLDO SUHVVXUHV� ZRUNSODFH HQYLURQPHQW DQG 
LQVSHFWRU DSWLWXGH� IDFXOWLHV� VNLOOV DQG NQRZOHGJH�

%6 ������ WDNHV WKH YLHZ WKDW PXFK FDQ� DQG VKRXOG� EH GRQH WR LPSURYH
GHFLVLRQ�PDNLQJ LQ EXVLQHVV ZKHQ VXEMHFWLYH MXGJHPHQWV DUH LQYROYHG� ,W
SURYLGHV JXLGHOLQHV E\ ZKLFK WKLV FDQ EH DFKLHYHG�

$ %ULWLVK 6WDQGDUG GRHV QRW SXUSRUW WR LQFOXGH DOO WKH QHFHVVDU\ SURYLVLRQV RI D 
FRQWUDFW� 8VHUV RI %ULWLVK 6WDQGDUGV DUH UHVSRQVLEOH IRU WKHLU FRUUHFW DSSOLFDWLRQ�

&RPSOLDQFH ZLWK D %ULWLVK 6WDQGDUG GRHV QRW RI LWVHOI FRQIHU LPPXQLW\
IURP OHJDO REOLJDWLRQV�

6XPPDU\ RI SDJHV

7KLV GRFXPHQW FRPSULVHV D IURQW FRYHU� DQ LQVLGH IURQW FRYHU� SDJHV L DQG LL� 
SDJHV � WR �� DQG D EDFN FRYHU�

7KH %6, FRS\ULJKW QRWLFH GLVSOD\HG LQ WKLV GRFXPHQW LQGLFDWHV ZKHQ WKH 
GRFXPHQW ZDV ODVW LVVXHG�
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� %6, �� 2FWREHU ���� �

� 6FRSH

%6 ������ GHVFULEHV PHWKRGV IRU HQKDQFLQJ WKH TXDOLW\ RI DWWULEXWH GDWD XVHG IRU PRQLWRULQJ� FRQWUROOLQJ 
DQG LPSURYLQJ EXVLQHVV SURFHVVHV�

� 1RUPDWLYH UHIHUHQFHV
7KH IROORZLQJ UHIHUHQFHG GRFXPHQWV DUH LQGLVSHQVDEOH IRU WKH DSSOLFDWLRQ RI WKLV GRFXPHQW� )RU GDWHG
UHIHUHQFHV� RQO\ WKH HGLWLRQ FLWHG DSSOLHV� )RU XQGDWHG UHIHUHQFHV� WKH ODWHVW HGLWLRQ RI WKH UHIHUHQFHG 
GRFXPHQW �LQFOXGLQJ DQ\ DPHQGPHQWV� DSSOLHV�

%6 (1 ,62 ���������� 4XDOLW\ PDQDJHPHQW V\VWHPV ¦ )XQGDPHQWDOV DQG YRFDEXODU\�

%6 ,62 ������� 6WDWLVWLFV ¦ 9RFDEXODU\ DQG V\PEROV ¦ 3DUW �� 3UREDELOLW\ DQG JHQHUDO VWDWLVWLFDO WHUPV�

%6 ,62 ������� 6WDWLVWLFV ¦ 9RFDEXODU\ DQG V\PEROV ¦ 3DUW �� $SSOLHG VWDWLVWLFV�

� 7HUPV� GHILQLWLRQV DQG V\PEROV

)RU WKH SXUSRVHV RI WKLV SDUW RI %6 ����� WKH WHUPV� GHILQLWLRQV DQG V\PEROV JLYHQ LQ %6 ,62 ������� 
%6 ,62 ������ DQG %6 (1 ,62 ���������� &ODXVH � DSSO\�

� $WWULEXWH LQVSHFWLRQ SHUIRUPDQFH FRQWURO DQG LPSURYHPHQW

��� 2YHUYLHZ

(IIHFWLYH PRQLWRULQJ RI GLVFUHWH GDWD SURFHVVHV LV KLJKO\ GHSHQGHQW RQ WKH YDOLGLW\ RI MXGJHPHQWV PDGH RQ 
ZKHWKHU D SDUWLFXODU DWWULEXWH� VLJQDO RU HYHQW LV SUHVHQW RU QRW�

6RPHWLPHV WKH GHFLVLRQ LV REYLRXV� DV REMHFWLYH FULWHULD DUH SUHVHQW� IRU H[DPSOH� WKH QXPEHU RI LQFRPLQJ
FDOOV SHU PLQXWH DQG ZKHWKHU RU QRW FDOOV DUH DQVZHUHG ZLWKLQ VL[ ULQJV�

)UHTXHQWO\� KRZHYHU� VXEMHFWLYH MXGJHPHQWV DUH LQYROYHG� VXFK DV WKH GHWHUPLQDWLRQ ZKHWKHU D SDUWLFXODU
IODZ RU LPSHUIHFWLRQ LV SUHVHQW RU QRW� RU WKH QHHG WR GLVFULPLQDWH EHWZHHQ DFFHSWDEOH DQG QRQ�DFFHSWDEOH 
SURGXFWV� ,Q WKH FDVH RI VXEMHFWLYH MXGJHPHQWV LW LV SDUWLFXODUO\ LPSRUWDQW WKDW� 

D� WKH GHFLVLRQ PDNHUV� WKH DVVHVVRUV� VXSHUYLVRUV� LQVSHFWRUV� FKHFNHUV� YLHZHUV� YHULILHUV� DXGLWRUV� DQG
WKH OLNH� KDYH WKH DSSURSULDWH DSWLWXGHV� IDFXOWLHV� NQRZOHGJH DQG VNLOOV�

E� §RSHUDWLRQDO GHILQLWLRQV¨ H[LVW IRU WKH SDUWLFXODU DWWULEXWHV RU HYHQWV LQ TXHVWLRQ�

F� WKH LQIOXHQFH RI VRFLDO DQG RUJDQL]DWLRQDO IDFWRUV DQG ZRUN�SODFH GHVLJQ DUH WDNHQ LQWR DFFRXQW�

G� DVVHVVRU FDOLEUDWLRQ DQG DVVHVVPHQW SHUIRUPDQFH DXGLWV DUH FRQGXFWHG ZKHUH DSSOLFDEOH�

H� DWWULEXWH JDXJHV KDYH WKH UHTXLUHG UHSHDWDELOLW\ DQG DFFXUDF\�

��� 'HILQLQJ UHIHUHQFH VWDQGDUGV �HVWDEOLVKLQJ RSHUDWLRQDO UHTXLUHPHQWV�

'LVFUHWH GDWD RIWHQ DULVHV LQ VLWXDWLRQV ZKHUH VRPH IRUP RI MXGJHPHQW LV DSSOLHG� 7R PLQLPL]H YDULDWLRQV
LQ MXGJHPHQW� LW LV HVVHQWLDO WKDW FOHDUO\ GHILQHG FRQIRUPDQFH FULWHULD DUH HVWDEOLVKHG�

7KHVH FULWHULD DUH RIWHQ H[SUHVVHG LQ WHUPV RI §RSHUDWLRQDO GHILQLWLRQV¨ RI FKDUDFWHULVWLFV� 6XFK DQ 
RSHUDWLRQDO GHILQLWLRQ�

D� FRQVLVWV RI D FULWHULRQ WR EH DSSOLHG� DQ H[DPLQDWLRQ DQG D GHFLVLRQ� \HV RU QR�

E� UHTXLUHV D SUHVFULEHG H[DPLQDWLRQ� D UHFRUG RI WKH UHVXOW DQG D FRPSDULVRQ RI WKH UHVXOW ZLWK WKH DJUHHG
FULWHULRQ�

F� VKRXOG EH FRPPXQLFDEOH ZLWK WKH VDPH PHDQLQJ WR RQH SHUVRQ DV WR DQRWKHU� \HVWHUGD\� WRGD\ DQG 
WRPRUURZ�

$Q RSHUDWLRQDO GHILQLWLRQ VKRXOG QRW�

L� TXRWH H[DFW YDOXHV� H�J�� URXQG� IODW� FOHDQ� SXFNHU�IUHH� �� � IDW �PLQLPXP� PD[LPXP� DYHUDJH"��
�� � ZRRO �KRZ GLVWULEXWHG"��

LL� XVH DGMHFWLYHV WKDW KDYH QR FRPPXQLFDEOH PHDQLQJ H�J� XQLIRUP� VDIH� JRRG RU UHOLDEOH�
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:ULWWHQ VWDQGDUGV IRU DWWULEXWHV DUH IUHTXHQWO\ GLIILFXOW WR GHYHORS DQG WR DSSO\ ZLWKRXW LQWHUSUHWDWLRQV� ,Q 
VXFK FDVHV� RWKHU PHWKRGV DUH XVHG� VXFK DV UHIHUHQFH VDPSOHV� SKRWRJUDSK\� OLQH GLDJUDPV DQG 
VWHUHRVFRSLF SLFWXUHV� 2IWHQ WKHVH DUH JUDGHG� H�J� §SUHIHUUHG¨� §PLQLPXP DFFHSWDEOH¨ DQG §XQDFFHSWDEOH¨� 
RU JUDGHG RQ D VFDOH H�J� � WR ��

��� ,QIOXHQFH RI VRFLDO DQG RUJDQL]DWLRQDO IDFWRUV DQG ZRUN�SODFH GHVLJQ

����� 6RFLDO DQG RUJDQL]DWLRQDO IDFWRUV

$Q LQVSHFWRU FDQ EH VXEMHFWHG WR D QXPEHU RI VRFLDO SUHVVXUHV IURP WKRVH SURYLGLQJ KLP ZLWK SURGXFWV WR
LQVSHFW DQG WKRVH UHFHLYLQJ WKHP� 6RPHWLPHV� WKHVH SUHVVXUHV EDODQFH RXW� 2UJDQL]DWLRQDO VWUXFWXUHV
VKRXOG EH VXFK WKDW UDWLRQDO REMHFWLYH FULWHULD SUHYDLO� 7KHVH VKRXOG DOZD\V DLP WR VXSSRUW UDWKHU WKDQ
XQGHUPLQH WKH WHFKQLFDO SHUIRUPDQFH RI WKH LQVSHFWRU�

0HWKRGV RI SD\PHQW FDQ DOVR LQIOXHQFH LQVSHFWRUªV SHUIRUPDQFH� 3D\PHQW EDVHG RQ WRWDO WKURXJKSXW WHQGV 
WR JLYH ULVH WR D WHQGHQF\ WR VNLPS LQVSHFWLRQ� 3D\PHQW EDVHG RQ WKH QXPEHU RI IDXOWV IRXQG FDQ JLYH ULVH
WR D SRVVLEOH LQFUHDVH LQ FRPPLVVLRQ HUURUV�

$ IXUWKHU VRXUFH RI SRWHQWLDO ELDV LV WKH UHMHFW §QRUP¨ IRU D SDUWLFXODU MRE� RU LQ D SDUWLFXODU GHSDUWPHQW� ,W
KDV EHHQ VKRZQ WKDW LW LV SRVVLEOH IRU WKHVH QRUPV WR KDYH D JUHDWHU LQIOXHQFH RQ WKH SURSRUWLRQ RI WKH SDUWV
UHMHFWHG WKDQ WKH DFWXDO SDUW TXDOLW\ OHYHO� 7KHVH NLQGV RI SUHVVXUHV FDQ EH DOOHYLDWHG E\ WKH SURYLVLRQ RI
FOHDU� REMHFWLYH DFFHSWDQFH VWDQGDUGV� DGHTXDWH LQVWUXFWLRQV DQG WUDLQLQJ� HIIHFWLYH LQVSHFWLRQ DXGLW
SURFHGXUH DQG D VRXQG RUJDQL]DWLRQDO VWUXFWXUH�

����� ,QVSHFWLRQ ZRUNVWDWLRQ GHVLJQ

������� *HQHUDO

9LUWXDOO\ DOO PDQXDO LQGXVWULDO LQVSHFWLRQ WDVNV UHO\ KHDYLO\ RQ YLVLRQ� ZKHWKHU RQH LV GHDOLQJ ZLWK VXUIDFH
WH[WXUH� FRORXU� HOHFWULFDO RU PHFKDQLFDO GLPHQVLRQV� FRUUHFWQHVV RI DVVHPEO\� HWF� ,W LV HVVHQWLDO� WKHUHIRUH�
LI RQH LV WR HQVXUH HIIHFWLYH RSHUDWLQJ HIILFLHQF\ LQ WHUPV RI VSHHG DQG DFFXUDF\� WR WDNH DFFRXQW RI WKH 
VLJQLILFDQW IDFWRUV DIIHFWLQJ YLVXDO SHUIRUPDQFH�

������� /LJKWLQJ

��������� $VSHFWV RI OLJKWLQJ

$VSHFWV RI OLJKWLQJ RI SDUWLFXODU UHOHYDQFH WR YLVXDO LQVSHFWLRQ DUH�

D� OLJKW OHYHO�

E� OXPLQDQFH�

F� FRQWUDVW�

G� FRORXU�

H� JODUH�

��������� /LJKW OHYHO

7KH UDWH RI IORZ RI OXPLQRXV HQHUJ\� �QDPHO\ OLJKW� IURP D ODPS LV JLYHQ LQ WHUPV RI OXPHQV �OP��

)RU H[DPSOH� WKH OLJKW RXWSXW IURP�

D� $ ��� : WXQJVWHQ ILODPHQW EXOE LV � ��� OXPHQV�

E� $Q �� : IOXRUHVFHQW ODPS LV � ��� OXPHQV�

1RW DOO WKH OLJKW RXWSXW IURP D ODPS FDQ EH WUDQVIHUUHG WR WKH YLHZLQJ SODQH� 7KH LOOXPLQDWLRQ RI D ZRUN 
VXUIDFH LV H[SUHVVHG LQ WHUPV RI §OXPHQV SHU XQLW DUHD¨� /XPHQV SHU VTXDUH PHWUH LV WHUPHG §OX[¨� 7KH RUGHU 
RI VHUYLFH LOOXPLQDWLRQ SURSRVHG IRU GLIIHUHQW FODVVHV RI LQVSHFWLRQ ZRUN LV VKRZQ LQ 7DEOH ��

7DEOH � ¦ 0LQLPXP OLJKW OHYHOV IRU GLIIHUHQW W\SHV RI LQVSHFWLRQ

7\SH RI LQVSHFWLRQ 0LQLPXP VHUYLFH YDOXH RI LOOXPLQDWLRQ

OX[

0LQXWH GHWDLO �H�J� ZDWFKHV� � ��� WR � ���
6PDOO GHWDLO �H�J� JDXJLQJ� � ��� WR � ���
*HQHUDO YLHZLQJ ��� WR � ���
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��������� /XPLQDQFH

/XPLQDQFH LV WKH OLJKW HPLWWHG RU UHIOHFWHG WR WKH H\H IURP DQ REMHFW� DV RSSRVHG WR LOOXPLQDWLRQ� ZKLFK LV
WKH OLJKW IDOOLQJ RQWR LW� /XPLQDQFH LV ZKDW LV VHHQ ZKHQ LQVSHFWLQJ DQ REMHFW� QRW LOOXPLQDWLRQ� 7KH
EULJKWQHVV �RU OXPLQDQFH� RI WKH REMHFW LV LPSRUWDQW ZKHQ FRQVLGHULQJ WKH DPRXQW RI OLJKW UHTXLUHG IRU D
SDUWLFXODU YLHZLQJ WDVN� 7KLV OXPLQDQFH GHSHQGV ERWK RQ WKH OHYHO RI LOOXPLQDWLRQ RI WKH REMHFW DQG WKH
SURSRUWLRQ RI WKDW LQFLGHQW OLJKW ZKLFK LV UHIOHFWHG IURP WKH VXUIDFH RI WKH REMHFW� 7ZR VLWXDWLRQV DULVH�

D� QRQ�VSHFXODU VXUIDFH ¥ D SHUIHFWO\ GLIIXVLQJ VXUIDFH� H�J� EORWWLQJ SDSHU WKDW KDV WKH VDPH OXPLQDQFH 
IURP DOO DQJOHV RI YLHZ� +HUH�

/XPLQDQFH   ,OOXPLQDWLRQ  5HIOHFWLQJ UDWLR

%  (5

7KLV UHODWLRQVKLS LV RIWHQ XVHG IRU VXUIDFHV WKDW DUH QRW SHUIHFW GLIIXVHUV�

E� VSHFXODU VXUIDFHV ¥ EULJKW SROLVKHG VXUIDFH �H�J� PLUURU� EULJKW PHWDO�� +HUH� WKH OXPLQRVLW\ ZLOO 
GHSHQG QRW RQO\ RQ WKH SURSRUWLRQ RI OLJKW UHIOHFWHG E\ WKH VXUIDFH LWVHOI EXW E\ WKH LPDJH RI D FRQFHQWUDWHG
OLJKW VRXUFH LWVHOI VHHQ UHIOHFWHG LQ WKH VXUIDFH� 7KLV OXPLQDQFH ZLOO KDYH D GLUHFWLRQDO SURSHUW\
GHSHQGLQJ RQ WKH UHODWLYH SRVLWLRQV RI WKH OLJKW VRXUFH� REVHUYHU DQG REMHFW EHLQJ YLHZHG�

+HUH� OXPLQDQFH LV H[SUHVVHG DV LQWHQVLW\ LQ D VSHFLILHG GLUHFWLRQ�SURMHFWHG DUHD DV VHHQ IURP WKDW
GLUHFWLRQ�

,W VKRXOG EH DSSUHFLDWHG� KRZHYHU� WKDW VSHFXODU VXUIDFHV DOVR KDYH UHIOHFWLYLW\ UDWLRV LQ WKH VDPH ZD\ DV
SHUIHFW GLIIXVHUV� +RZHYHU� WKH\ LQWURGXFH DQ DGGLWLRQDO FRPSOLFDWLRQ� H�J� LI RQH LV LQVSHFWLQJ VKHHWV RI
SROLVKHG DOXPLQLXP� WKH OLJKW VRXUFH LWVHOI RU VXUURXQGLQJV FDQ EH UHIOHFWHG LQ WKH VXUIDFH DW FHUWDLQ
DQJOHV RI YLHZ� WKXV LPSDLULQJ YLHZLQJ HIILFLHQF\�

��������� &RQWUDVW

5HJDUGOHVV RI WKH OHYHO RI LOOXPLQDWLRQ� DQ REMHFW FDQ RQO\ EH VHHQ E\ YLUWXH RI FRQWUDVW ZLWK LWV EDFNJURXQG�
7KHUH DUH WZR IRUPV RI FRQWUDVW� EULJKWQHVV DQG FRORXU� ,W LV SRVVLEOH IRU WZR TXLWH GLVWLQFW FRORXUV WR UHIOHFW
WKH VDPH DPRXQW RI LQFLGHQW OLJKW ¥ EULJKWQHVV FRQWUDVW ¥ \HW EH FOHDUO\ GLVWLQJXLVKDEOH SXUHO\ E\ WKHLU
GLIIHUHQFH LQ KXH�

��������� &RORXU

$ VHQVDWLRQ RI OLJKW LQ WKH KXPDQ H\H LV FDXVHG E\ HOHFWURPDJQHWLF UDGLDWLRQ ZLWKLQ WKH ZDYHOHQJWK
EDQG ��� QP WR ��� QP� 7KH H\H LV QRW HTXDOO\ VHQVLWLYH WR DOO ZDYHOHQJWKV EXW KDV SHDN VHQVLWLYLW\ DW
DERXW ��� QP� :KHUH LQVSHFWLRQ LQYROYHV FRORXU GLVFULPLQDWLRQ RU FRPSDULVRQ� LW LV HVVHQWLDO WKDW FRUUHFW 
VRXUFHV RI LOOXPLQDWLRQ DUH XVHG� ,I� IRU H[DPSOH� RQH LQVSHFWV D UHG PDWHULDO XQGHU D IOXRUHVFHQW ODPS 
GHILFLHQW LQ UHG� WKH PDWHULDO ZLOO WHQG WR JUH\� &RORXU� WRR� FDQ EH XVHG LQ WKH VHQVH RI LQFUHDVLQJ FRQWUDVW
EHWZHHQ DQ REMHFW H�J� SDOH EOXH FRWWRQ RQ D \HOORZ EORXVH� +HUH� ZKHUH ERWK REMHFW DQG EDFNJURXQG KDYH
VLPLODU UHIOHFWLYLW\ DQG UHODWLYHO\ ORZ FRORXU FRQWUDVW� YLHZLQJ FRQGLWLRQV FDQ EH LPSURYHG E\ XVLQJ DQ
RUDQJH OLJKW VRXUFH� ,Q JHQHUDO� LI LW LV UHTXLUHG WR LQFUHDVH WKH FRQWUDVW EHWZHHQ WZR FRORXUHG VXUIDFHV� OLJKW
ZKLFK LV GHILFLHQW LQ WKH ZDYHOHQJWK RI WKH GDUNHU FRORXU VKRXOG EH HPSOR\HG�

��������� *ODUH

*ODUH� XQZDQWHG LQFLGHQW OLJKW LQ WKH YLVXDO ILHOG� UHGXFHV FRQWUDVW DQG VR WKH WKUHVKROG RI YLVXDO DFXLW\�

*ODUH DULVHV IURP QDWXUDO �H�J� VXQ� RU DUWLILFLDO �H�J� ODPS� VRXUFHV HLWKHU GLUHFWO\ RU E\ UHIOHFWLRQ IURP WKH
WDVN LWVHOI RU IURP VXUURXQGLQJV� *ODUH LV RIWHQ FODVVLILHG DV�

D� GLVFRPIRUW JODUH� WKDW ZKLFK FDXVHV SK\VLFDO GLVFRPIRUW�

E� GLVDELOLW\ JODUH� WKDW ZKLFK UHGXFHV YLVXDO HIIHFWLYHQHVV�

*ODUH FDQ EH UHGXFHG RU DYRLGHG E\�

¦ FRUUHFW SRVLWLRQLQJ RI WKH GLVSOD\ UHODWLYH WR OLJKW VRXUFHV�
¦ HOLPLQDWLRQ RI UHIOHFWHG JODUH IURP EULJKW LPDJHV LQ WKH ILHOG RI YLHZ�
¦ UHGXFLQJ SRVVLEOH SKRWRWURSLF HIIHFWV� 7KH H\H WHQGV WR PRYH WR WKH EULJKWHVW SDUW RI D YLVXDO ILHOG� 7KLV 
LV NQRZQ DV SKRWRWURSLF HIIHFW ¥ WKH LQYROXQWDU\ WXUQLQJ WRZDUGV OLJKW� ,W LV GLVWUDFWLQJ DV ZHOO DV EHLQJ
YLVXDOO\ GLVDGYDQWDJHRXV� ,I WKH DGDSWLRQ OHYHO RI WKH H\H LV UDLVHG E\ WKH JODUH WKH H\H EHFRPHV OHVV
VHQVLWLYH WR VPDOO GLIIHUHQFHV LQ EULJKWQHVV�
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������� &RPSOH[LW\ RI VWDWLF YLVXDO GLVSOD\

9LVXDO DFXLW\ IDOOV RII UDSLGO\ HLWKHU VLGH RI WKH OLQH RI VLJKW� 7KLV PHDQV WKDW WKH H\H LV PXFK PRUH HIILFLHQW
LQ VHHLQJ D GHWDLO LW LV ORRNLQJ DW WKDQ RQH MXVW WR WKH VLGH� ,I WKH DQJOH EHWZHHQ D GHWDLO DQG WKH OLQH RI VLJKW
LV MXVW ��  YLVXDO DFXLW\ LV GHFUHDVHG E\ �� �� ,Q RWKHU ZRUGV� VXFK D GHWDLO KDV WR EH �� WLPHV DV ODUJH WR EH
VHHQ DV ZHOO�

/DUJH FRPSOH[ VWDWLRQDU\ REMHFWV WKXV UHTXLUH WR EH VFDQQHG GXULQJ WKH YLVXDO LQVSHFWLRQ F\FOH� 'HIHFW
GHWHFWLRQ LV EDVLFDOO\ D WZR�VWDJH RSHUDWLRQ�

¦ D SRVVLEOH GHIHFW LV VHHQ VRPH GLVWDQFH DZD\ IURP WKH OLQH RI VLJKW�
¦ WKH H\HV WKHQ KRPH LQ RQ WKH VXVSHFW GHWDLO�

9LVXDO LQVSHFWLRQ SHUIRUPDQFH LQ GHWHFWLQJ LQ VWDWLRQDU\ GLVSOD\V KDV EHHQ VKRZQ WR EH GHSHQGHQW RQ�

¦ WKH FRPSOH[LW\ RI WKH GLVSOD\� ZKHUH SRVVLEOH WKLV VKRXOG EH VLPSOLILHG DV PXFK DV SRVVLEOH ¥ QR
LQIRUPDWLRQ VKRXOG EH SUHVHQWHG ZKLFK LV QRW HVVHQWLDO�
¦ WKH PHWKRG RI VFDQ� LQYHVWLJDWLRQV KDYH VKRZQ WKDW SHUIRUPDQFH YDULDWLRQ GHWHFWHG EHWZHHQ 
LQVSHFWRUV LV RIWHQ FRQVLGHUDEO\ LQIOXHQFHG E\ WKH PDQQHU LQ ZKLFK WKH VFDQ LV PDGH�
¦ WKH SHULSKHUDO DFXLW\ RI WKH YLHZHU� LW KDV EHHQ GHPRQVWUDWHG RQ D QXPEHU RI RFFDVLRQV WKDW WKHUH LV D 
WHQGHQF\ IRU SHULSKHUDOO\ ORFDWHG GHIHFWV WR EH PLVVHG PRUH RIWHQ WKDQ FHQWUDOO\ ORFDWHG RQHV� ,QVSHFWRUV
ZLWK WKH EHVW SHULSKHUDO DFXLW\ WHQG WR SHUIRUP EHWWHU LQ WKLV UHVSHFW�

��������� 0RYLQJ GLVSOD\

:LWK D PRYLQJ GLVSOD\�

¦ LW LV QHFHVVDU\ IRU WKH H\H WR VFDQ DW WKH UDWH RI PRYHPHQW RI WKH GLVSOD\ RWKHUZLVH EOXUULQJ ZLOO RFFXU 
GXH WR ODFN RI YLVXDO DFXLW\ HDFK VLGH RI FHQWUH� +HQFH JRRG FHQWUDO UDWKHU WKDQ SHULSKHUDO DFXLW\ LV
UHTXLUHG SDUWLFXODUO\ DV UDWH RI PRYHPHQW LQFUHDVHV�
¦ WKHUH LV XVXDOO\ OHVV WLPH IRU GHIHFW VHDUFK� +HQFH� WKHUH LV D QHHG IRU ERWK HQVXULQJ WKDW VFDQQLQJ LV
GRQH V\VWHPDWLFDOO\ DQG HIILFLHQWO\ DQG WKDW WKH VSDQ RI WKH ILHOG DW ULJKW DQJOHV WR WKH OLQH RI WUDYHO 
�H�J� RI WKH FRQYH\RU� LV DSSURSULDWH WR WKH IHHG VSHHG�

��� ,QVSHFWRU� IDFXOWLHV� DSWLWXGH DQG DFTXLVLWLRQ RI VNLOOV DQG NQRZOHGJH

����� ,QWURGXFWLRQ

7KH JHQHULF WHUP §LQVSHFWRU¨ HPEUDFHV PDQ\ MRE IXQFWLRQV� )RU H[DPSOH�

D� VXSHUYLVRU\� RUJDQL]DWLRQDO DQG DGPLQLVWUDWLYH DELOLWLHV�

E� VNLOOHG LQVSHFWLRQ� WHFKQLFDO NQRZOHGJH DQG MXGJHPHQW�

F� YLHZLQJ� JRRG YLVLRQ� DELOLW\ WR PDLQWDLQ YLJLODQFH DQG PDNH VRXQG DQG TXLFN GHFLVLRQV�

G� JDXJLQJ� WDFWLOH DQG YLVXDO DELOLW\� V\VWHPDWLF�

H� SDWURO�URYLQJ� LQWLPDWH NQRZOHGJH RI SURFHVV DQG RSHUDWLYHV�

6HOHFWLRQ SURFHGXUHV IRU LQVSHFWRUV VKRXOG EH EDVHG RQ D MRE DQDO\VLV� 7KH\ VKRXOG LQFOXGH DVVHVVPHQW RI 
IDFXOWLHV� §VNLOOV¨� DSWLWXGH DQG §WHPSHUDPHQW¨� 7KH ILUVW WZR FDQ XVXDOO\ EH UHDGLO\ DVVHVVHG REMHFWLYHO\
XVLQJ VWDQGDUG WHVWV �H�J� YLVXDO DFXLW\� UHDFWLRQ WLPH� PHFKDQLFDO DELOLW\� PDQXDO GH[WHULW\�� 7KH ODWWHU WZR 
GHSHQG WR DQ H[WHQW RQ VXEMHFWLYH MXGJHPHQW� ,W LV QRW DQ XQFRPPRQ RFFXUUHQFH IRU SHUVRQV WR EH HQJDJHG 
DV LQVSHFWRUV ZLWKRXW SULRU H[SHULHQFH RU WUDLQLQJ DQG WKHQ EH ORRNHG XSRQ DV LQIDOOLEOH�

,Q SUDFWLFH� LI TXDQWLWDWLYH V\VWHPDWLF PHDVXUHPHQWV KDYH QRW EHHQ WDNHQ RI D SDUWLFXODU RSHUDWLRQ� LW LV 
KLJKO\ OLNHO\ WKDW WKH DFWXDO HIILFLHQF\ RI LQVSHFWLRQ LV PXFK OHVV WKDQ ZKDW LW LV FRQVLGHUHG WR EH� 6SHHG DQG
DFFXUDF\ FDQ RIWHQ EH VLJQLILFDQWO\ LPSURYHG E\ LQLWLDO LQVWUXFWLRQ DQG WUDLQLQJ� SHUIRUPDQFH PRQLWRULQJ
DQG UHWUDLQLQJ DV QHFHVVDU\�
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