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HUURUV�LQ�ODWHQW�SULQW�DQDO\VLV�WKURXJK�DQ�HYLGHQFH�EDVHG�UHYLHZ�RI�OLWHUDWXUH��FDVH�VWXGLHV��
DQG�SUHYLRXV�DQDO\VHV���

x (YDOXDWLQJ�DSSURDFKHV�WR�UHGXFLQJ�HUURUV�LQ�WHUPV�RI�WKHLU�HIILFDF\��DSSURSULDWHQHVV�LQ�
GLIIHUHQW�VHWWLQJV�DQG�FLUFXPVWDQFHV��FRVW��VFLHQWLILF�EDVLV��IHDVLELOLW\��LQVWLWXWLRQDO�EDUULHUV�
WR�LPSOHPHQWDWLRQ��DVVRFLDWHG�ULVNV��DQG�WKH�TXDOLW\�RI�HYLGHQFH�VXSSRUWLQJ�WKH�DSSURDFK��

x 3URYLGLQJ�JXLGDQFH�WR�WKH�ODWHQW�SULQW�DQDO\VLV�FRPPXQLW\�RQ�WKH�SUDFWLFDO��VFLHQWLILF��DQG�
SROLF\�RXWFRPHV�RI�LWV�ZRUN�WKURXJK�SHHU�UHYLHZHG�SXEOLFDWLRQV��SUHVHQWDWLRQV�DW�
FRQIHUHQFHV�DQG�PHHWLQJV��DQG�JRYHUQPHQW�VSRQVRUHG�SXEOLFDWLRQV��

x 3URYLGLQJ�JXLGDQFH�WR�SROLF\�PDNHUV�DQG�JRYHUQPHQW�DJHQFLHV�LQ�SURPRWLQJ�D�QDWLRQDO�
DJHQGD�IRU�HUURU�UHGXFWLRQ�LQ�ODWHQW�SULQW�DQDO\VLV��

x $WWHPSWLQJ�WR�GHYHORS�FUHGLEOH�HVWLPDWHV�RI�WKH�LQFLGHQFH��VHYHULW\��DQG�FRVWV�RI��
HUURUV��DQG�

x 0DNLQJ�UHFRPPHQGDWLRQV�IRU�IXWXUH�UHVHDUFK��
�
:RUNLQJ�*URXS�PHPEHUV�ZHUH�VHOHFWHG�EHFDXVH�RI�WKHLU�H[SHUWLVH�LQ�WKH�IRUHQVLF�VFLHQFHV�RU�
DQRWKHU�UHOHYDQW�ILHOG�DQG�WKH�DELOLW\�WR�EDODQFH�VFLHQWLILF�ULJRU�ZLWK�SUDFWLFDO�DQG�UHJXODWRU\�
FRQVWUDLQWV��7KH�:RUNLQJ�*URXS�FRQVLVWHG�RI�H[SHUWV�IURP�IRUHQVLF�GLVFLSOLQHV��VWDWLVWLFLDQV��
SV\FKRORJLVWV��HQJLQHHUV��RWKHU�VFLHQWLILF�H[SHUWV��OHJDO�VFKRODUV��DQG�UHSUHVHQWDWLYHV�RI�
SURIHVVLRQDO�RUJDQL]DWLRQV��
�
7KH�:RUNLQJ�*URXS�PHW���WLPHV�RYHU�WKH�FRXUVH�RI�������\HDUV�DQG�KHDUG�SUHVHQWDWLRQV�IURP�
H[SHUWV�LQ�KXPDQ�IDFWRUV��YLVLRQ�VFLHQFH��ODERUDWRU\�GHVLJQ��ODWHQW�SULQW�LGHQWLILFDWLRQ��DQG�
LQWHUSUHWDWLRQ�LQ�IRUHQVLF�VFLHQFH��(DFK�FKDSWHU�LQ�WKLV�UHSRUW�ZDV�GHYHORSHG�E\�D�VXEJURXS�RI�WKH�
�������������������������������������������������
��2IILFH�RI�0DQDJHPHQW�DQG�%XGJHW��)LQDO�,QIRUPDWLRQ�4XDOLW\�%XOOHWLQ�IRU�3HHU�5HYLHZ��2IILFH�RI�0DQDJHPHQW�
DQG�%XGJHW��'HFHPEHU�����������
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:RUNLQJ�*URXS��UHYLHZHG�E\�WKH�HQWLUH�:RUNLQJ�*URXS��HGLWHG�E\�D�FRPPLWWHH�ZLWKLQ�WKH�JURXS��
DQG�UHYLHZHG�DJDLQ�E\�D�VHW�RI�LQGHSHQGHQW�H[SHUWV��7KH�UHSRUW�ZDV�GHYHORSHG�WKURXJK�D�
FRQVHQVXV�SURFHVV�LQ�ZKLFK�HDFK�:RUNLQJ�*URXS�PHPEHU�KDG�DQ�RSSRUWXQLW\�WR�LQIOXHQFH�WKH�
UHFRPPHQGDWLRQV�DQG�ZULWLQJ��'HVSLWH�WKH�GLYHUVLW\�RI�EDFNJURXQGV�DQG�YLHZV��WKH�:RUNLQJ�
*URXS�ZDV�DEOH�WR�UHDFK�VXEVWDQWLDO�DJUHHPHQW�RQ�PDQ\�LPSRUWDQW�LVVXHV��QRW�OLPLWHG�WR�WKH�
IRUPDO�UHFRPPHQGDWLRQV��2Q�VRPH�PDWWHUV��KRZHYHU��DQ�LUUHGXFLEOH�UDQJH�RI�RSLQLRQV�UHPDLQHG��
DQG�SDUWLFXODU�FKDSWHUV�LQGLFDWH�WKRVH�LVVXHV��
�
��� $ERXW�WKH�6SRQVRUV�
�
1,-�LV�WKH�UHVHDUFK��GHYHORSPHQW��DQG�HYDOXDWLRQ�DJHQF\�RI�WKH�8�6��'HSDUWPHQW�RI�-XVWLFH�DQG�LV�
GHGLFDWHG�WR�UHVHDUFKLQJ�FULPH�FRQWURO�DQG�MXVWLFH�LVVXHV��1,-�SURYLGHV�REMHFWLYH��LQGHSHQGHQW��
HYLGHQFH�EDVHG�NQRZOHGJH�DQG�WRROV�WR�PHHW�WKH�FKDOOHQJHV�RI�FULPH�DQG�MXVWLFH��7KH�2IILFH�RI�
,QYHVWLJDWLYH�DQG�)RUHQVLF�6FLHQFHV��2,)6��LV�WKH�IHGHUDO�JRYHUQPHQW¶V�OHDG�DJHQF\�IRU�IRUHQVLF�
VFLHQFH�UHVHDUFK�DQG�GHYHORSPHQW�DV�ZHOO�DV�IRU�WKH�DGPLQLVWUDWLRQ�RI�SURJUDPV�WKDW�SURYLGH�
GLUHFW�VXSSRUW�WR�FULPH�ODERUDWRULHV�DQG�ODZ�HQIRUFHPHQW�DJHQFLHV�WR�LQFUHDVH�WKHLU�FDSDFLW\�WR�
SURFHVV�KLJK�YROXPH�FDVHV��WR�SURYLGH�QHHGHG�WUDLQLQJ�LQ�QHZ�WHFKQRORJLHV��DQG�WR�SURYLGH�
VXSSRUW�WR�UHGXFH�EDFNORJV��)RUHQVLF�VFLHQFH�SURJUDP�DUHDV�LQFOXGH�5HVHDUFK�DQG�'HYHORSPHQW�
LQ�%DVLF�DQG�$SSOLHG�)RUHQVLF�6FLHQFHV��&RYHUGHOO�)RUHQVLF�6FLHQFH�,PSURYHPHQW�*UDQWV��'1$�
%DFNORJ�5HGXFWLRQ��6ROYLQJ�&ROG�&DVHV�ZLWK�'1$��3RVWFRQYLFWLRQ�'1$�7HVWLQJ�$VVLVWDQFH��
1DWLRQDO�0LVVLQJ�DQG�8QLGHQWLILHG�3HUVRQV�6\VWHP��1DP8V���DQG�)RUHQVLF�6FLHQFH�7UDLQLQJ�
'HYHORSPHQW�DQG�'HOLYHU\���
�
1,67¶V�PLVVLRQ�LV�WR�DGYDQFH�PHDVXUHPHQW�VFLHQFH��VWDQGDUGV��DQG�WHFKQRORJ\��,W�DFFRPSOLVKHV�
WKHVH�DFWLRQV�IRU�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�WKURXJK�WKH�2/(6�)RUHQVLF�6FLHQFH�3URJUDP��
7KH�2/(6�)RUHQVLF�6FLHQFH�3URJUDP�GLUHFWV�UHVHDUFK�HIIRUWV�WR�GHYHORS�SHUIRUPDQFH�VWDQGDUGV��
PHDVXUHPHQW�WRROV��RSHUDWLQJ�SURFHGXUHV��JXLGHOLQHV��DQG�UHSRUWV�WKDW�ZLOO�DGYDQFH�WKH�ILHOG�RI�
IRUHQVLF�VFLHQFH��2/(6�DOVR�VHUYHV�WKH�EURDGHU�SXEOLF�VDIHW\�FRPPXQLW\�WKURXJK�WKH�
SURPXOJDWLRQ�RI�VWDQGDUGV�LQ�WKH�DUHDV�RI�SURWHFWLYH�V\VWHPV��GHWHFWLRQ��HQIRUFHPHQW��DQG�
LQVSHFWLRQ�WHFKQRORJLHV��SXEOLF�VDIHW\�FRPPXQLFDWLRQ��DQG�FRXQWHUWHUURULVP�DQG�UHVSRQVH�
WHFKQRORJLHV��
�
��� 2UJDQL]DWLRQ�RI�7KLV�5HSRUW�
�
&KDSWHU���SURYLGHV�DQ�RYHUYLHZ�RI�WKH�$QDO\VLV��&RPSDULVRQ��(YDOXDWLRQ��DQG�9HULILFDWLRQ�
�$&(�9��SURFHVV�IRU�WKH�H[DPLQDWLRQ�RI�ODWHQW�SULQWV��7KH�FKDSWHU�DOVR�H[SODLQV�FHUWDLQ�
WHUPLQRORJ\�XVHG�WKURXJKRXW�WKH�UHSRUW��
�
&KDSWHU���RXWOLQHV�WKH�JHQHUDO�LGHDV�EHKLQG�KXPDQ�IDFWRUV�DQG�RUJDQL]DWLRQDO�WKHRU\��,W�DOVR�
DGGUHVVHV�WKH�QDWXUH�RI�HUURUV�LQ�ODWHQW�SULQW�DQDO\VLV��WKH�UHDVRQV�IRU�LGHQWLI\LQJ�WKHP�RU�
PHDVXULQJ�WKHLU�SUHYDOHQFH��DQG�SRVVLEOH�ZD\V�WR�HVWLPDWH�DFFXUDF\�DQG�HUURU�UDWHV��
�
&KDSWHU���GHVFULEHV��GHILQHV��DQG�FODULILHV�WKH�LQWHUSUHWDWLYH�VWDJHV�RI�ODWHQW�SULQW�FRPSDULVRQV��,Q�
DGGLWLRQ��LW�GHVFULEHV�WKH�FXUUHQW�VWDWH�RI�NQRZOHGJH��EDVHG�XSRQ�SXEOLVKHG�UHVHDUFK��DQG�
GLVFXVVHV�ZKDW�WKLV�UHVHDUFK�VXJJHVWV�DERXW�SRWHQWLDO�FRQFHUQV�DQG�SLWIDOOV�LQ�WKH�LQWHUSUHWLYH�
SURFHVV���
�
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&KDSWHU���VXUYH\V�QHZ�DQG�IRUWKFRPLQJ�PHWKRGV��WHFKQRORJLHV��DQG�WHFKQLTXHV��,W�H[DPLQHV�
UHVHDUFK�QHHGV�DQG�ZD\V�WR�LPSURYH�H[LVWLQJ�WHFKQRORJLHV�IRU�UHFRUGLQJ�DQG�VWRULQJ�H[HPSODUV��
IRU�XWLOL]LQJ�DXWRPDWHG�VHDUFKHV�WR�ORFDWH�H[HPSODUV�IRU�IXUWKHU�FRPSDULVRQ��DQG�IRU�FRQGXFWLQJ�
ODWHQW�SULQW�H[DPLQDWLRQV��
�
&KDSWHU���DGGUHVVHV�ZULWWHQ�UHSRUWV�WKDW�VXPPDUL]H�DQG�GRFXPHQW�WKH�UHVXOWV�RI�IULFWLRQ�VNLQ�
LPSUHVVLRQ�H[DPLQDWLRQV��%HVW�SUDFWLFHV�LQ�UHSRUW�ZULWLQJ�DQG�GRFXPHQWDWLRQ�LQFUHDVH�WKH�
OLNHOLKRRG�WKDW�WKH�HYLGHQFH�LV�VFLHQWLILFDOO\�DFFXUDWH�DQG�ZLOO�EH�XVHG�DSSURSULDWHO\�LQ�WKH�
DGPLQLVWUDWLRQ�RI�FULPLQDO�MXVWLFH��7KH�FKDSWHU�GHVFULEHV�WKH�SXUSRVHV�DQG�YDOXH�RI�UHSRUWLQJ�DQG�
GRFXPHQWLQJ�H[DPLQDWLRQV�DQG�PDNHV�VXJJHVWLRQV�UHJDUGLQJ�WKH�FRQWHQW�RI�WKHVH�PDWHULDOV��
$SSHQGLFHV�SURYLGH�H[DPSOHV�RI�VDPSOH�UHSRUWV��
�
&KDSWHU���GLVFXVVHV�WULDO�DQG�SUHWULDO�FRPPXQLFDWLRQV�IURP�WKH�H[SHUW�WR�ODZ\HUV��MXGJHV��DQG�
MXULHV��,W�UHYLHZV�WKH�PRUH�LPSRUWDQW�OHJDO�UXOHV�DQG�SULQFLSOHV�WKDW�DSSO\�WR�WKHVH�DFWLYLWLHV�DQG�
VXUYH\V�WKH�W\SHV�RI�WHVWLPRQ\�WKDW�PLJKW�EH�SURYLGHG�DW�WULDO���
�
&KDSWHU���IRFXVHV�RQ�WKH�FRQGLWLRQV�XQGHU�ZKLFK�ODWHQW�SULQW�ZRUN�LV�SHUIRUPHG�WKDW�FDQ�DIIHFW�
TXDOLW\�LQ�WKH�ODWHQW�SULQW�H[DPLQDWLRQ�SURFHVV��,W�FRQVLGHUV�LVVXHV�VXFK�DV�VFKHGXOLQJ��OLJKWLQJ��
ZRUNVWDWLRQV��LQWHUUXSWLRQV��DQG�ZRUNSODFH�GHVLJQ��
�
&KDSWHU���UHYLHZV�WKH�FXUUHQW�VWDWXV�RI�HGXFDWLRQ�DQG�WUDLQLQJ�IRU�ODWHQW�SULQW�H[DPLQHUV��
UHTXLUHPHQWV�DQG�HYDOXDWLRQ�FULWHULD��DQG�FXUULFXOD��,W�PDNHV�UHFRPPHQGDWLRQV�IRU�WUDLQLQJ�DQG�
HGXFDWLRQDO�SURJUDPV�WR�LPSURYH�TXDOLW\�DQG�DFFXUDF\�LQ�ODWHQW�SULQW�DQDO\VLV�DQG�UHSRUWLQJ��
�
&KDSWHU���IRFXVHV�RQ�WKH�UROH�RI�PDQDJHPHQW�LQ�GHYHORSLQJ�DQG�PDLQWDLQLQJ�WKH�V\VWHP�IRU�
SURGXFLQJ�KLJK�TXDOLW\�UHVXOWV��,W�UHYLHZV�WKH�FRPSRQHQWV�RI�D�TXDOLW\�RUJDQL]DWLRQ�IRFXVHG�RQ�
ODWHQW�SULQW�DQDO\VLV��7KHVH�LQFOXGH�PDQDJHPHQW��SHUVRQQHO��DFFUHGLWDWLRQ��FHUWLILFDWLRQ��
SURILFLHQF\�WHVWLQJ��DQG�D�V\VWHPV�DSSURDFK�WR�HUURU�LGHQWLILFDWLRQ�DQG�PLWLJDWLRQ��,W�UHFRPPHQGV�
DFWLRQV�WKDW�PDQDJHUV�DQG�WKH�ODWHQW�SULQW�FRPPXQLW\�VKRXOG�WDNH�WR�FUHDWH�RU�PDLQWDLQ�TXDOLW\�
ODWHQW�SULQW�XQLWV��
�
&KDSWHU����VXPPDUL]HV�WKH�PRVW�LPSRUWDQW�SDUWV�RI�WKH�SUHFHGLQJ�FKDSWHUV��,W�GUDZV�WKH�
UHFRPPHQGDWLRQV�IURP�&KDSWHUV���WKURXJK���LQWR�FDWHJRULHV�WKDW�PD\�EH�KHOSIXO�IRU�ODWHQW�SULQW�
H[DPLQHUV��PDQDJHUV��UHVHDUFK�IXQGLQJ�DJHQFLHV��UHVHDUFKHUV��SROLF\PDNHUV��DQG�MXULVWV��$Q�
DSSHQGL[�OLVWV�DOO�IRUPDO�UHFRPPHQGDWLRQV�LQ�RUGHU�RI�WKHLU�DSSHDUDQFH�LQ�WKLV�UHSRUW��
�
$OWKRXJK�WKLV�UHSRUW�H[SOLFLWO\�DGGUHVVHV�RQO\�WKH�SURFHGXUHV�IRU�SHUIRUPLQJ�D�ODWHQW�ILQJHUSULQW�
H[DPLQDWLRQ�DQG�FRPPXQLFDWLQJ�WKH�UHVXOWV��PXFK�RI�WKH�DQDO\VLV�DQG�PDQ\�RI�WKH�
UHFRPPHQGDWLRQV�DUH�DSSOLFDEOH�WR�RWKHU�IRUHQVLF�VFLHQFH�GLVFLSOLQHV��,VVXHV�RI�FRJQLWLYH�ELDV��
VWDQGDUGL]DWLRQ�RI�SURFHGXUHV��GRFXPHQWDWLRQ�RI�H[DPLQDWLRQV��ZRUNLQJ�FRQGLWLRQV��HUURU�
GHWHFWLRQ�DQG�FRUUHFWLRQ��DQG�DFFXUDF\�LQ�WHVWLPRQ\²DPRQJ�PDQ\�RWKHUV²FXW�DFURVV�WKH�
IRUHQVLF�VFLHQFHV��%\�LGHQWLI\LQJ�DQG�PDQDJLQJ�WKH�KXPDQ�IDFWRUV�LVVXHV�UHOHYDQW�WR�ODWHQW�SULQW�
DQDO\VLV��WKH�ODWHQW�SULQW�FRPPXQLW\�QRW�RQO\�FDQ�HQKDQFH�WKH�TXDOLW\�DQG�DFFXUDF\�RI�LWV�
FRQWULEXWLRQV�WR�WKH�MXVWLFH�V\VWHP�EXW�DOVR�FDQ�VHW�DQ�H[DPSOH�IRU�RWKHU�IRUHQVLF�GLVFLSOLQHV��7KH�
:RUNLQJ�*URXS�KRSHV�WKDW�WKLV�UHSRUW�ZLOO�DVVLVW�LQ�WKLV�HIIRUW���
�
�
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���� &RQWULEXWRUV�WR�7KLV�5HSRUW�
�
7KH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
7KH�:RUNLQJ�*URXS�UHOLHG�XSRQ�WKH�FRQWULEXWLRQV�RI�PDQ\�LQGLYLGXDOV��7KH�RSLQLRQV�SUHVHQWHG�
RYHU�WKH�FRXUVH�RI�WKH�:RUNLQJ�*URXS¶V�GHOLEHUDWLRQ�UHIOHFW�SHUVRQDO�H[SHULHQFHV�DQG�UHVHDUFK��
7KH�YLHZV�LQ�WKLV�UHSRUW�GR�QRW�H[SUHVV�WKH�RIILFLDO�SRVLWLRQV�RI�WKH�LQVWLWXWLRQV�ZLWK�ZKLFK�WKH�
PHPEHUV�DUH�DIILOLDWHG���
�
'DYLG�+��.D\H��-'��06���(GLWRU�LQ�&KLHI��'LVWLQJXLVKHG�3URIHVVRU�DQG�:HLVV�)DPLO\�6FKRODU��

'LFNLQVRQ�6FKRRO�RI�/DZ�DQG�*UDGXDWH�)DFXOW\�0HPEHU��)RUHQVLF�6FLHQFH�3URJUDP��(EHUO\�
&ROOHJH�RI�6FLHQFH��3HQQV\OYDQLD�6WDWH�8QLYHUVLW\�

7KRPDV�%XVH\��3K'���(GLWRULDO�&RPPLWWHH��3URIHVVRU��'HSDUWPHQW�RI�3V\FKRORJLFDO�DQG�%UDLQ�
6FLHQFHV��,QGLDQD�8QLYHUVLW\�

0HOLVVD�5��*LVFKH��0)6���(GLWRULDO�&RPPLWWHH��3K\VLFDO�6FLHQWLVW�)RUHQVLF�([DPLQHU��/DWHQW�
3ULQW�2SHUDWLRQV�8QLW��)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ�/DERUDWRU\��

*HUU\�/D3RUWH���(GLWRULDO�&RPPLWWHH��)RUHQVLF�3ROLF\�3URJUDP�0DQDJHU��1DWLRQDO�,QVWLWXWH�RI�
-XVWLFH�

&ROLQ�$LWNHQ��3K'��3URIHVVRU�RI�)RUHQVLF�6WDWLVWLFV��6FKRRO�RI�0DWKHPDWLFV��8QLYHUVLW\�RI�
(GLQEXUJK�

6XVDQ�%DOORX��06��/DZ�(QIRUFHPHQW�6WDQGDUGV�2IILFH��1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�
7HFKQRORJ\�

/HRQDUG�%XWW��&KDLU��6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�
7HFKQRORJ\�

&KULVWRSKH�&KDPSRG��3K'��3URIHVVRU��,QVWLWXW�GH�3ROLFH�6FLHQWLILTXH��eFROH�GHV�6FLHQFHV�
&ULPLQHOOHV��8QLYHUVLWp�GH�/DXVDQQH�

'DYLG�&KDUOWRQ��3K'��6XUUH\�DQG�6XVVH[�3ROLFH�)RUHQVLF�6HUYLFHV��8.�
,WLHO�(��'URU��3K'��8QLYHUVLW\�&ROOHJH�/RQGRQ�DQG�&RJQLWLYH�&RQVXOWDQWV�,QWHUQDWLRQDO��
-XOHV�(SVWHLQ��-'��$VVRFLDWH�3URIHVVRU�RI�/DZ��:LGHQHU�8QLYHUVLW\�6FKRRO�RI�/DZ��
5REHUW�-��*DUUHWW��3DVW�3UHVLGHQW�DQG�&KDLUPDQ�RI�WKH�%RDUG��,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�

,GHQWLILFDWLRQ�
0D[�0��+RXFN��3K'��&R�&KDLU�DQG�3ULQFLSDO�$QDO\VW��$QVHU�
(GZDUG�-��,PZLQNHOULHG��-'��(GZDUG�/��%DUUHWW��-U��3URIHVVRU�RI�/DZ��'LUHFWRU�RI�7ULDO�

$GYRFDF\��8QLYHUVLW\�RI�&DOLIRUQLD��'DYLV�
5DOSK�.HDWRQ��([HFXWLYH�'LUHFWRU��$PHULFDQ�6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV�/DERUDWRU\�

$FFUHGLWDWLRQ�%RDUG�
*OHQQ�/DQJHQEXUJ��06��)RUHQVLF�6FLHQWLVW��0LQQHVRWD�%XUHDX�RI�&ULPLQDO�$SSUHKHQVLRQ�
'HERUDK�$��/HEHQ��06��/HDG�)LQJHUSULQW�6SHFLDOLVW��8QLWHG�6WDWHV�6HFUHW�6HUYLFH��'HSDUWPHQW�

RI�+RPHODQG�6HFXULW\�
$OLFH�0DFHR��)RUHQVLF�/DE�0DQDJHU��/DV�9HJDV�0HWURSROLWDQ�3ROLFH�'HSDUWPHQW�)RUHQVLF�

/DERUDWRU\�
.HQQHWK�)��0DUWLQ��'HWHFWLYH�/LHXWHQDQW��5HWLUHG���&ULPH�6FHQH�6HUYLFHV�6HFWLRQ��

0DVVDFKXVHWWV�6WDWH�3ROLFH�
-HQQLIHU�/��0QRRNLQ��-'��3K'��3URIHVVRU�RI�/DZ��8QLYHUVLW\�RI�&DOLIRUQLD��/RV�$QJHOHV�
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&HGULF�1HXPDQQ��3K'��$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�6WDWLVWLFV�DQG�)RUHQVLF�6FLHQFH�
3URJUDP��(EHUO\�&ROOHJH�RI�6FLHQFH��3HQQV\OYDQLD�6WDWH�8QLYHUVLW\�
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Table 1.1: Illustrations of some friction ridge minutiae8
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Figure 1.1: The Latent Print Examination Process Map 
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Figure 1.2: Analysis phase of ACE-V 
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Figure 1.3: Comparison phase of ACE-V 
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Figure 1.4: A latent print and exemplar prints12
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Figure 1.5: Evaluation phase of ACE-V 
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Figure 1.6: Verification phase of ACE-V 
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6XEMHFWLYLW\�LV�DQ�LQH[WULFDEOH�SDUW�RI�WKH�SURFHVV��,Q�WKH�$QDO\VLV�SKDVH��IRU�H[DPSOH��DFFXUDWH�
LGHQWLILFDWLRQ�RI�WKH�FKDUDFWHULVWLFV�WKDW�PDNH�SULQWV�RI�YDOXH�GHSHQGV�RQ�WKH�H[DPLQHU¶V�
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DV�WKH�HODVWLFLW\�RI�VNLQ�DQG�XQHYHQ�SUHVVXUH��PHDQ�WKDW�WKHUH�ZLOO�QHYHU�EH�SHUIHFW�FRQJUXHQFH�
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IURP�WKH�WUXH�YDOXHV��(UURUV�IURP�FKDQFH�ZLOO�FDQFHO�HDFK�RWKHU�RXW�LQ�WKH�ORQJ�UXQ��WKRVH�IURP�
ELDV�ZLOO�QRW��VHH�&KDSWHU������
�
,Q�SV\FKRORJ\��³FRJQLWLYH�ELDV�´�ZKLFK�LV�DGGUHVVHG�WKURXJKRXW�WKLV�UHSRUW��LV�D�JHQHUDO�WHUP�IRU�
³PDQ\�REVHUYHU�HIIHFWV�LQ�WKH�KXPDQ�PLQG��VRPH�RI�ZKLFK�FDQ�OHDG�WR�SHUFHSWXDO�GLVWRUWLRQ��
LQDFFXUDWH�MXGJPHQW��RU�LOORJLFDO�LQWHUSUHWDWLRQ�´���6RFLDO�DQG�FRJQLWLYH�SV\FKRORJLVWV�KDYH�
LGHQWLILHG�PDQ\�VRXUFHV�RI�FRJQLWLYH�ELDV��LQFOXGLQJ�³LQIRUPDWLRQ�SURFHVVLQJ�VKRUWFXWV�
�KHXULVWLFV���PRWLYDWLRQDO�IDFWRUV��DQG�VRFLDO�LQIOXHQFH�´��
�

��

2QH�W\SH�RI�FRJQLWLYH�ELDV��FDOOHG�FRQILUPDWLRQ�ELDV��³LV�SHUKDSV�WKH�EHVW�NQRZQ�DQG�PRVW�ZLGHO\�
DFFHSWHG�QRWLRQ�RI�LQIHUHQWLDO�HUURU�WR�FRPH�RXW�RI�WKH�OLWHUDWXUH�RQ�KXPDQ�UHDVRQLQJ�´���
&RQILUPDWLRQ�ELDV�³FRQQRWHV�WKH�VHHNLQJ�RU�LQWHUSUHWLQJ�RI�HYLGHQFH�LQ�ZD\V�WKDW�DUH�SDUWLDO�WR�
H[LVWLQJ�EHOLHIV��H[SHFWDWLRQV��RU�D�K\SRWKHVLV�LQ�KDQG�´���,W�LV�³D�SURFOLYLW\�WR�VHDUFK�IRU�RU�
LQWHUSUHW�DGGLWLRQDO�LQIRUPDWLRQ�WR�FRQILUP�EHOLHIV�DQG�WR�VWHHU�FOHDU�RI�LQIRUPDWLRQ�WKDW�PD\�
GLVDJUHH�ZLWK�WKRVH�SULRU�EHOLHIV�´���³2QH�PD\�EH�VHOHFWLYH�LQ�VHHNLQJ�RU�LQWHUSUHWLQJ�HYLGHQFH�
WKDW�SHUWDLQV�WR�D�EHOLHI�ZLWKRXW�EHLQJ�GHOLEHUDWHO\�VR��RU�HYHQ�QHFHVVDULO\�EHLQJ�DZDUH�RI�WKH�
VHOHFWLYLW\�´��
�

��

2EVHUYHUV¶�H[SHFWDWLRQV�KDYH�EHHQ�VKRZQ�WR�LQIOXHQFH�MXGJPHQW�LQ�D�EURDG�UDQJH�RI�WDVNV���

�

�
(VSHFLDOO\�ZKHQ�FRQIURQWHG�ZLWK�DPELJXRXV�VWLPXOL��SHRSOH�WHQG�WR�VHH�ZKDW�WKH\�KRSH�RU�H[SHFW�
WR�VHH��7KXV��LQ�D�FOLQLFDO�WULDO�RI�DQ�H[SHULPHQWDO�GUXJ��WKH�IDLOXUH�WR�EOLQG�WKH�FOLQLFLDQV�
HYDOXDWLQJ�WKH�KHDOWK�RI�WKH�SDWLHQWV�DV�WR�ZKHWKHU�HDFK�SDWLHQW�UHFHLYHG�WKH�H[SHULPHQWDO�GUXJ�RU�
WKH�SODFHER�ZRXOG�EH�UHJDUGHG�DV�D�VHULRXV�PHWKRGRORJLFDO�IODZ��7KLV�NQRZOHGJH�ZRXOG�FUHDWH�D�
ELDV�WRZDUG�D�ILQGLQJ�RI�HIILFDF\��5HFRJQLWLRQ�RI�WKLV�FRJQLWLYH�ELDV�LQ�QR�ZD\�LPSHDFKHV�WKH�
UHVHDUFKHU¶V�LQWHJULW\�DQG�GHGLFDWLRQ�WR�OHDUQLQJ�WKH�WUXWK��,W�VLPSO\�PHDQV�WKDW��RQ�DYHUDJH��WKH�
PHDVXUHPHQWV�WKH�UHVHDUFKHU�PDNHV�FRXOG�ZHOO�EH�VKLIWHG�V\VWHPDWLFDOO\�IURP�WKH�WUXH�YDOXHV��
FUHDWLQJ�D�VWDWLVWLFDO�ELDV����

$V�H[SODLQHG�LQ�&KDSWHU����VRPH�LQIRUPDWLRQ�DERXW�WKH�RULJLQ�RI�D�ODWHQW�SULQW�FDQ�IDFLOLWDWH�
DFFXUDWH�UHVXOWV��EXW�RWKHU�FRQWH[WXDO�LQIRUPDWLRQ�FDQ�SURGXFH�FRQILUPDWLRQ�ELDV���

�������������������������������������������������
���.DKQHPDQ��'��DQG�$��7YHUVN\��³6XEMHFWLYH�3UREDELOLW\��$�-XGJPHQW�RI�5HSUHVHQWDWLYHQHVV�´�&RJQLWLYH�
3V\FKRORJ\�����-XO\�������������

�([WUDQHRXV�
LQIRUPDWLRQ�FDQ�LQIOXHQFH�SHRSOH�DFWLQJ�LQ�JRRG�IDLWK�DQG�DWWHPSWLQJ�WR�EH�IDLU�LQWHUSUHWHUV�RI�WKH�
HYLGHQFH��)RU�H[DPSOH��UDGLRJUDSKHUV�PD\�UHDG�;�UD\V�GLIIHUHQWO\�LI�WKH\�NQRZ�WKH�SDWLHQW¶V��

���,ELG��
���(YDQV��-��%LDV�LQ�+XPDQ�5HDVRQLQJ��&DXVHV�DQG�&RQVHTXHQFHV��3V\FKRORJ\�3UHVV��������S������
���1LFNHUVRQ��5��³&RQILUPDWLRQ�%LDV��$�8ELTXLWRXV�3KHQRPHQRQ�LQ�0DQ\�*XLVHV�´�5HYLHZ�RI�*HQHUDO�3V\FKRORJ\����
�������������
���%XGRZOH��%���0��%RWWUHOO��6��%XQFK��HW�DO��³$�3HUVSHFWLYH�RQ�(UURUV��%LDV��DQG�,QWHUSUHWDWLRQ�LQ�WKH�)RUHQVLF�
6FLHQFHV�DQG�'LUHFWLRQ�IRU�&RQWLQXLQJ�$GYDQFHPHQW�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV������-XO\�������������
���1LFNHUVRQ��RS��FLW���S�������
���6HH�0LOOHU��/��³3URFHGXUDO�%LDV�LQ�)RUHQVLF�6FLHQFH�([DPLQDWLRQV�RI�+XPDQ�+DLU�´�/DZ�DQG�+XPDQ�%HKDYLRU��
����QR�����-XQH�������������1LFNHUVRQ��RS�FLW���DQG�5LVLQJHU��'���0��6DNV��:��7KRPSVRQ��HW�DO��³7KH�'DXEHUW�.XPKR�
,PSOLFDWLRQV�RI�2EVHUYHU�(IIHFWV�LQ�)RUHQVLF�6FLHQFH��+LGGHQ�3UREOHPV�RI�([SHFWDWLRQ�DQG�6XJJHVWLRQ�´�&DOLIRUQLD�
/DZ�5HYLHZ������QR�����-DQXDU\��������
���6HH��H�J���6DNV��0���'��5LVLQJHU��5��5RVHQWKDO��HW�DO��³&RQWH[W�(IIHFWV�LQ�)RUHQVLF�6FLHQFH��$�5HYLHZ�DQG�
$SSOLFDWLRQ�RI�WKH�6FLHQFH�RI�6FLHQFH�WR�&ULPH�/DERUDWRU\�3UDFWLFH�LQ�WKH�8QLWHG�6WDWHV�´�6FLHQFH�DQG�-XVWLFH������
QR�����$SULO�±�-XQH������������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����7KH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�DQG�7HUPLQRORJ\�

���

FOLQLFDO�KLVWRU\�����GRFWRUV�PD\�
DVVHVV�D�SDWLHQW�GLIIHUHQWO\�LQ�D�GUXJ�
WULDO�LI�WKH\�NQRZ�ZKHWKHU�WKH�
SDWLHQW�LV�UHFHLYLQJ�WKH�H[SHULPHQWDO�
GUXJ�RU�D�SODFHER����DQG�D�FRQVXPHU�
PD\�H[SUHVV�GLIIHUHQW�WDVWH�
SUHIHUHQFHV�LQ�UHVSRQVH�WR�IRRG�
ODEHOV�RU�NQRZOHGJH�RI�WKH�
LQJUHGLHQWV�LQFOXGHG����³&RQWH[WXDO�
ELDV´�RFFXUV�ZKHQ�³WKH�IRUHQVLF�
VFLHQWLVW�XVHV�RWKHU�HYLGHQFH�WR�
EHOLHYH�WKDW�WKH�VSHFLILF�HYLGHQFH�
EHLQJ�DQDO\]HG�LV�UHODWHG�WR�D�
SDUWLFXODU�UHIHUHQFH�VDPSOH�V�´��

�

�
DQG�ZKHQ�WKH�FRQWH[WXDO�
LQIRUPDWLRQ�SURPSWV�D�ELDVHG�
VHOHFWLRQ�RU�ZHLJKWLQJ�RI�WKH�
IHDWXUHV�LQ�WKH�VDPSOHV���

,Q�VKRUW��³ELDV´�FDQ�EH�D�ORDGHG�
WHUP��DV�ZKHQ�SHRSOH�VSHDN�RI�
SHUVRQDO�ELDV��UDFLDO�ELDV��JHQGHU�
ELDV��FXOWXUDO�ELDV��PHGLD�ELDV��
�������������������������������������������������
���(�J���1LFNHUVRQ��RS�FLW��
���)RU�D�UHYLHZ��VHH�'URU��,��DQG�5��5RVHQWKDO��³0HWD�$QDO\WLFDOO\�4XDQWLI\LQJ�WKH�5HOLDELOLW\�DQG�%LDVDELOLW\�RI�
)RUHQVLF�([SHUWV�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV������-XO\�������������6HH�DOVR�'URU��,��DQG�6��&ROH��³7KH�9LVLRQ�LQ�
µ%OLQG¶�-XVWLFH��([SHUW�3HUFHSWLRQ��-XGJPHQW��DQG�9LVXDO�&RJQLWLRQ�LQ�)RUHQVLF�3DWWHUQ�5HFRJQLWLRQ�´�3V\FKRQRPLF�
%XOOHWLQ�	�5HYLHZ������������������
���3URQLQ��(��³3HUFHSWLRQ�DQG�0LVSHUFHSWLRQ�RI�%LDV�LQ�+XPDQ�-XGJPHQW�´�7UHQGV�LQ�&RJQLWLYH�6FLHQFH������-DQXDU\�
�����������
���'URU��,��³7KH�3DUDGR[�RI�+XPDQ�([SHUWLVH��:K\�([SHUWV�&DQ�*HW�,W�:URQJ�´�,Q�7KH�3DUDGR[LFDO�%UDLQ��HGLWHG�E\�
1��.DSXU��&DPEULGJH�8QLYHUVLW\�3UHVV��������DQG�%XVH\��7��DQG�,��'URU��³6SHFLDO�$ELOLWLHV�DQG�9XOQHUDELOLWLHV�LQ�
)RUHQVLF�([SHUWLVH�´�,Q�7KH�)LQJHUSULQW�6RXUFHERRN��1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��������
���(�J���0F&OHOODQG��-��DQG�'��5XPHOKDUW��³$Q�,QWHUDFWLYH�$FWLYDWLRQ�0RGHO�RI�&RQWH[W�(IIHFWV�LQ�/HWWHU�3HUFHSWLRQ��
3DUW����$Q�$FFRXQW�RI�%DVLF�)LQGLQJV�´�3V\FKRORJLFDO�5HYLHZ������6HSWHPEHU�������������DQG�:LOVRQ��7��DQG�
1��%UHNNH��³0HQWDO�&RQWDPLQDWLRQ�DQG�0HQWDO�&RUUHFWLRQ��8QZDQWHG�,QIOXHQFHV�RQ�-XGJPHQWV�DQG�(YDOXDWLRQV�´�
3V\FKRORJLFDO�%XOOHWLQ�������-XO\�������������
���6HH��H�J���7DSH��7��DQG�5��3DQ]HU��³(FKRFDUGLRJUDSK\��(QGRFDUGLWLV��DQG�&OLQLFDO�,QIRUPDWLRQ�%LDV�´�-RXUQDO�RI�
*HQHUDO�,QWHUQDO�0HGLFLQH�����QR����������������6FKUHLEHU��0��³7KH�&OLQLFDO�+LVWRU\�DV�D�)DFWRU�LQ�5RHQWJHQRJUDP�
,QWHUSUHWDWLRQ�´�7KH�-RXUQDO�RI�WKH�$PHULFDQ�0HGLFDO�$VVRFLDWLRQ�������������������'RXELOHW��3��DQG�3��+HUPDQ��
³,QWHUSUHWDWLRQ�RI�5DGLRJUDSKV��(IIHFW�RI�&OLQLFDO�+LVWRU\�´�$PHULFDQ�-RXUQDO�RI�5RHQWJHQRORJ\�������QR������������
������DQG�3RWFKHQ��(���-��*DUG��3��/D]DU��HW�DO��³7KH�(IIHFW�RI�&OLQLFDO�+LVWRU\�'DWD�RQ�&KHVW�)LOP�,QWHUSUHWDWLRQ��
'LUHFWLRQ�RU�'LVWUDFWLRQ"´�,QYHVWLJDWLYH�5DGLRORJ\������������������
���/HYLQH��5��(WKLFV�DQG�5HJXODWLRQ�RI�&OLQLFDO�5HVHDUFK���QG�HG��<DOH�8QLYHUVLW\�3UHVV��������DQG�6KXOW]��.��DQG�'��
*ULPHV��³%OLQGLQJ�LQ�5DQGRPL]HG�7ULDOV��+LGLQJ�:KR�*RW�:KDW�´�/DQFHW�������)HEUXDU\�������������
���$OOLVRQ��5��DQG�.��8KO��³,QIOXHQFH�RI�%HHU�%UDQG�,GHQWLILFDWLRQ�RQ�7DVWH�3HUFHSWLRQ�´�-RXUQDO�RI�0DUNHWLQJ�
5HVHDUFK����������������1HYLG��-��³(IIHFWV�RI�%UDQG�/DEHOLQJ�RQ�5DWLQJV�RI�3URGXFW�4XDOLW\��3HUFHSWXDO�DQG�0RWRU�
6NLOOV������������������3DOPHU��6��³7KH�(IIHFWV�RI�&RQWH[WXDO�6FHQHV�RQ�WKH�,GHQWLILFDWLRQ�RI�2EMHFWV�´�0HPRU\�DQG�
&RJQLWLRQ�����������������DQG�/HH��/���6��)UHGHULFN��DQG�'��$ULHO\��³7U\�,W��<RX¶OO�/LNH�,W��7KH�,QIOXHQFH�RI�
([SHFWDWLRQ��&RQVXPSWLRQ��DQG�5HYHODWLRQ�RQ�3UHIHUHQFHV�IRU�%HHU�´�3V\FKRORJLFDO�6FLHQFH�������������������
���%XGRZOH��%RWWUHOO��%XQFK��HW�DO���RS��FLW���S�������

%R[������0LVFRQFHSWLRQV�DERXW�³%LDV´�LQ�6FLHQFH�
�
&RJQLWLYH�VFLHQWLVWV�DQG�SV\FKRORJLVWV�KDYH�REVHUYHG�FRJQLWLYH�
ELDV�LQ�KXQGUHGV�RI�VFLHQWLILF�VWXGLHV�DFURVV�GR]HQV�RI�
GRPDLQV����5HVHDUFK�KDV�DOVR�GHPRQVWUDWHG�LWV�H[LVWHQFH�LQ�
ODWHQW�SULQW�H[DPLQDWLRQ�VXFK�DV�ZKHQ�RQH�H[DPLQHU��SUHVHQWHG�
ZLWK�FRQVLVWHQW�HYLGHQFH�LQ�GLIIHUHQW�ELDVLQJ�FRQWH[WV��KDV�EHHQ�
VKRZQ�WR�UHDFK�GLIIHUHQW�FRQFOXVLRQV���

�

�0XFK�RI�WKH�ZRUN�LQ�
ODWHQW�SULQW�H[DPLQDWLRQ�GHSHQGV�RQ�MXGJPHQW�DQG�GHFLVLRQ�
PDNLQJ��,Q�PDQ\�VFLHQWLILF�ILHOGV��VXFK�MXGJPHQWV�DUH�
UHFRJQL]HG�DV�VXEMHFWLYH�DQG�YXOQHUDEOH�WR�FRQWH[WXDO�ELDVHV��

:LWKLQ�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\��VRPH�SHRSOH�VWLOO�ODFN�
DQ�XQGHUVWDQGLQJ�RI�ZKDW�ELDV�LV�DQG�KRZ�EHVW�WR�DGGUHVV�LW����
2IWHQ��FRJQLWLYH�ELDV�LV�WUHDWHG�DV�DQ�HWKLFDO�LVVXH�RU�DV�DQ�
LVVXH�WKDW�ZLOO�UHVROYH�RQFH�VRPHRQH�LV�DZDUH�RI�WKH�SUREOHP��
+RZHYHU��WKH�FRJQLWLYH�SURFHVV�XVHG�ZKHQ�JDLQLQJ�H[SHULHQFH�
�H�J���XVLQJ�VFKHPDV��FKXQNLQJ�LQIRUPDWLRQ��DXWRPDWLFLW\��DQG�
PRUH�UHOLDQFH�RQ�WRS�GRZQ�LQIRUPDWLRQ��LQ�LWVHOI�RSHQV�WKH�
SUDFWLWLRQHU�WR�YXOQHUDELOLWLHV��LQFOXGLQJ�ELDV��WXQQHO�YLVLRQ��
ODFN�RI�IOH[LELOLW\��DQG�VHOHFWLYH�DWWHQWLRQ����&RJQLWLYH�ELDV�
UHVXOWV�IURP�FRPSXWDWLRQDO�WUDGH�RIIV�FDUULHG�RXW�LQ�WKH�EUDLQ�
DQG�LV�QRW�D�FRQVFLRXV�DFW�RU�DQ�DFW�WKDW�FDQ�EH�DYRLGHG�DW�
ZLOO���
�

��



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����7KH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�DQG�7HUPLQRORJ\�

���

SROLWLFDO�ELDV��DQG�VR�RQ��+RZHYHU��WKLV�LV�QRW�WKH�W\SH�RI�ELDV�ZLWK�ZKLFK�WKLV�UHSRUW�LV�FRQFHUQHG��
$OWKRXJK�WKHUH�KDYH�EHHQ�RFFDVLRQDO�FDVHV�RI�FRQVFLRXV�ELDV²LQGHHG��RXWULJKW�IUDXG²LQ�
IRUHQVLF�VFLHQFH����DV�LQ�DOO�VFLHQFHV�DQG�SURIHVVLRQV���FRJQLWLYH�ELDV�LV�IDU�PRUH�VXEWOH�DQG�
XVXDOO\�XQNQRZQ�WR�WKH�REVHUYHU��-XVW�KRZ�RIWHQ�VXFK�ELDV�SURGXFHV�LQFRUUHFW�ILQGLQJV�LV�GLIILFXOW�
WR�VD\����EXW�³WKH�SRVVLELOLW\�RI�ELDVHV�LQIOXHQFLQJ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�RI�H[DPLQHUV´�
FDQQRW�EH�GLVPLVVHG���
�

��

7KH�LVVXH�RI�FRJQLWLYH�ELDV�LV�WKHUHIRUH�RQH�LPSRUWDQW�WRSLF�LQ�WKH�VWXG\�RI�KXPDQ�IDFWRUV�LQ�
IULFWLRQ�ULGJH�LPSUHVVLRQ�H[DPLQDWLRQ��5HVHDUFK�RQ�H[SHFWDQF\�HIIHFWV�LQ�ODWHQW�SULQW�
LGHQWLILFDWLRQ�LV�OLPLWHG����+RZHYHU��EHLQJ�FRQVLVWHQW�ZLWK�ZLGHO\�DFFHSWHG�SV\FKRORJLFDO�
SKHQRPHQD��WKLV�UHVHDUFK�KDV�SURPSWHG�SURSRVDOV�IRU�EOLQGLQJ�IRUHQVLF�H[DPLQHUV�WR�WKH�RULJLQ�RI�
VDPSOHV�EHLQJ�FRPSDUHG�ZLWK�HDFK�RWKHU���DQG�IRU�XVLQJ�PXOWLSOH�H[HPSODUV�LQ�FRPSDULVRQV����
/LNHZLVH��EOLQG�YHULILFDWLRQ�VKLHOGV�WKH�YHULI\LQJ�H[DPLQHU�IURP�FRQWH[WXDO�ELDV�WKDW�PLJKW�
RWKHUZLVH�DIIHFW�WKH�RXWFRPH�LQ�GLIILFXOW�FDVHV��7KH�1REOLV�)%,�H[SHULPHQW��GLVFXVVHG�LQ�&KDSWHU�
���LQGLFDWHG�³WKDW�EOLQG�YHULILFDWLRQ�RI�H[FOXVLRQV�FRXOG�JUHDWO\�UHGXFH�IDOVH�QHJDWLYH�HUURUV�´���
7DNLQJ�WKH�KXPDQ�IDFWRUV�SHUVSHFWLYH��DQ�DJHQF\�PLJKW�ZLVK�WR�DGRSW�RQH�RU�PRUH�RI�WKHVH�
V\VWHPLF�FKDQJHV�UDWKHU�WKDQ�VLPSO\�ZDUQLQJ�H[DPLQHUV�WR�GR�WKHLU�EHVW�QRW�WR�EH�LQIOXHQFHG�E\�
SRWHQWLDOO\�ELDVLQJ�LQIRUPDWLRQ���
�

�

������ (UURU�
�
/LNH�³ELDV�´�WKH�ZRUG�³HUURU´�KDV�D�PXOWLWXGH�RI�SRVVLEOH�PHDQLQJV��7KLV�UHSRUW�DGGUHVVHV�WKH�
UHODWLRQVKLS�EHWZHHQ�KXPDQ�IDFWRUV�DQG�WKH�WZR�FRQFHSWV�RI�HUURU�RXWOLQHG�LQ�&KDSWHU��²
SURFHGXUDO�HUURU�DQG�RXWFRPH�HUURU��3URFHGXUDO�HUURU�UHIHUV�WR�GHSDUWXUHV�IURP�D�SUHVFULEHG�
SURFHGXUH��7KH�IDLOXUH�RI�D�WHFKQLFLDQ�WR�FDOLEUDWH�DQ�LQVWUXPHQW�IRU�PHDVXULQJ�EUHDWK�DOFRKRO�
FRQFHQWUDWLRQ�DV�IUHTXHQWO\�DV�UHJXODWLRQV�SUHVFULEH��IRU�H[DPSOH��LV�D�SURFHGXUDO�HUURU��,W�
�������������������������������������������������
���(�J���*LDQQHOOL��3��³,QGHSHQGHQW�&ULPH�/DERUDWRULHV��7KH�3UREOHP�RI�0RWLYDWLRQDO�DQG�&RJQLWLYH�%LDV�´�8WDK�/DZ�
5HYLHZ�������������������
���/DQJHQEXUJ��*���&��&KDPSRG��DQG�3��:HUWKHLP��³7HVWLQJ�IRU�3RWHQWLDO�&RQWH[WXDO�%LDV�(IIHFWV�'XULQJ�WKH�
9HULILFDWLRQ�6WDJH�RI�WKH�$&(�9�0HWKRGRORJ\�:KHQ�&RQGXFWLQJ�)LQJHUSULQW�&RPSDULVRQV�´�-RXUQDO�RI�)RUHQVLF�
6FLHQFHV������0D\������������±�����FRQFOXGLQJ�WKDW�EOLQG�YHULILFDWLRQ�PD\�EH�PRVW�XVHIXO�IRU�H[FOXVLRQV���
���6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WUHQJWKHQLQJ�)RUHQVLF�6FLHQFH�LQ�
WKH�8QLWHG�6WDWHV��$�3DWK�)RUZDUG��3RVLWLRQ�6WDWHPHQW��6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��
6WXG\�DQG�7HFKQRORJ\��������8�6��'HSDUWPHQW�RI�-XVWLFH��2IILFH�RI�WKH�,QVSHFWRU�*HQHUDO��$�5HYLHZ�RI�WKH�)%,¶V�
+DQGOLQJ�RI�WKH�%UDQGRQ�0D\ILHOG�&DVH��8QFODVVLILHG�DQG�5HGDFWHG���8�6��'HSDUWPHQW�RI�-XVWLFH��������6WDFH\��5��
³$�5HSRUW�RQ�WKH�(UURQHRXV�)LQJHUSULQW�,QGLYLGXDOL]DWLRQ�LQ�WKH�0DGULG�7UDLQ�%RPELQJ�&DVH�´�-RXUQDO�RI�)RUHQVLF�
,GHQWLILFDWLRQ������QR�����������������DQG�0RVHV��.��³$QDWRP\�RI�(UURU�´�3UHVHQWHG�DW�,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�
,GHQWLILFDWLRQ���WK�,QWHUQDWLRQDO�(GXFDWLRQDO�&RQIHUHQFH��6W��/RXLV��0LVVRXUL��$XJXVW�������
���'URU�DQG�&ROH��RS��FLW���S�������'URU��,���'��&KDUOWRQ��DQG�$��3HURQ��³&RQWH[WXDO�,QIRUPDWLRQ�5HQGHUV�([SHUWV�
9XOQHUDEOH�WR�0DNLQJ�(UURQHRXV�,GHQWLILFDWLRQV�´�)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO�������QR���������������±�����'URU��
,��DQG�'��&KDUOWRQ��³:K\�([SHUWV�0DNH�(UURUV�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������QR����������������±�����'URU�
DQG�5RVHQWKDO��RS��FLW���DQG�/DQJHQEXUJ��&KDPSRG��DQG�:HUWKHLP��RS��FLW��
���.UDQH��'���6��)RUG��-��*LOGHU��HW�DO��³6HTXHQWLDO�8QPDVNLQJ��$�0HDQV�RI�0LQLPL]LQJ�2EVHUYHU�(IIHFWV�LQ�)RUHQVLF�
'1$�,QWHUSUHWDWLRQ�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV�������������������
���1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S�������
���8OHU\��%���$��+LFNOLQ��-��%XVFDJOLD��HW�DO��³$FFXUDF\�DQG�5HOLDELOLW\�RI�)RUHQVLF�/DWHQW�)LQJHUSULQW�'HFLVLRQV�´�
3URFHHGLQJV�RI�WKH�1$6��������
���)ROORZLQJ�WKH�PLVLGHQWLILFDWLRQ�RI�%UDQGRQ�0D\ILHOG�DV�D�0DGULG�WUDLQ�ERPEHU��IRU�LQVWDQFH��WKH�)HGHUDO�%XUHDX�
RI�,QYHVWLJDWLRQ��)%,��LPSOHPHQWHG�EOLQG�YHULILFDWLRQ�LQ�VRPH�FDVHV��8�6��'HSDUWPHQW�RI�-XVWLFH��2IILFH�RI�WKH�
,QVSHFWRU�*HQHUDO��RS��FLW���6WDFH\��RS��FLW���DQG�0RVHV��RS��FLW��
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&KDSWHU����7KH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�DQG�7HUPLQRORJ\�

���

LQFUHDVHV�WKH�ULVN�RI�DQ�HUURU�LQ�WKH�DFWXDO�PHDVXUHPHQWV���

�

�EXW�WKLV�ULVN�PLJKW�QRW�EH�UHDOL]HG��WKH�
LQVWUXPHQW�FRXOG�UHPDLQ�FRUUHFWO\�FDOLEUDWHG�GXULQJ�WKH�SHULRG�LQ�TXHVWLRQ�DQG�WKXV�EH�QR�PRUH�
OLNHO\�WR�HUU�WKDQ�LW�ZRXOG�KDYH�LI�WKH�WHFKQLFLDQ�KDG�IROORZHG�WKH�SURSHU�FDOLEUDWLRQ�VFKHGXOH���

:KHWKHU�RU�QRW�WKH�PHDVXULQJ�LQVWUXPHQW�LV�FDOLEUDWHG�LQ�WKH�SUHVFULEHG�PDQQHU��LW�LV�XQOLNHO\�WR�
JLYH�SHUIHFWO\�DFFXUDWH�UHVXOWV��6RPH�PHDVXUHPHQWV�ZLOO�EH�DERYH�WKH�WUXH�YDOXH��VRPH�EHORZ�LW��
)RU�QRPLQDO�YDULDEOHV��LQYROYLQJ�FDWHJRULHV��VXFK�DV�WKH�$%2�W\SHV�RI�EORRG���PHDVXUHPHQW�
HUURU�XVXDOO\�LV�FDOOHG�PLVFODVVLILFDWLRQ�RU�FODVVLILFDWLRQ�HUURU���
�

��

:KHQ�KXPDQ�EHLQJV�PDNH�FRPSDULVRQV��WKH\�DOVR�HQJDJH�LQ�D�IRUP�RI�PHDVXUHPHQW��9LVXDOO\�
GHWHUPLQLQJ�WKDW�RQH�VRXUFH�RI�OLJKW�LV�EULJKW�DQG�DQRWKHU�GLP��RU�WKDW�RQH�REMHFW�LV�ODUJH�DQG�
DQRWKHU�VPDOO��DUH�H[DPSOHV�RI�FODVVLILFDWLRQV�E\�D�KXPDQ�V\VWHP�IRU�VHQVRU\�PHDVXUHPHQW��
/LNHZLVH��WKH�KXPDQ�H[DPLQHU�IROORZLQJ�WKH�$&(�9�SURFHVV�DFWV�DV�D�PHDVXULQJ�LQVWUXPHQW��DQG�
WKH�H[DPLQDWLRQ�RI�WZR�IULFWLRQ�ULGJH�VNLQ�LPSUHVVLRQV�LV�D�IRUP�RI�FDWHJRULFDO�PHDVXUHPHQW�RU�
GHFLVLRQ�PDNLQJ��$Q�H[DPLQHU�ZKR�UHDFKHV�D�FRQFOXVLRQ�WKDW�WZR�LPSUHVVLRQV�RI�IULFWLRQ�ULGJH�
VNLQ�GR�RU�GR�QRW�PDWFK�LV�PDNLQJ�D�ELQDU\�FODVVLILFDWLRQ��DQG�LW�PLJKW�EH�D�PLVFODVVLILFDWLRQ�RU�
RXWFRPH�HUURU��,I�WKH�H[FOXVLRQ�RU�LQFOXVLRQ�FRUUHVSRQGV�WR�WKH�WUXH�VWDWH�RI�DIIDLUV��WKHUH�LV�QR�
VXFK�RXWFRPH�HUURU��$�MXGJPHQW�RI�DQ�H[FOXVLRQ�ZKHQ�WKH�WZR�LPSUHVVLRQV�FRPH�IURP�WKH�VDPH�
LQGLYLGXDO¶V�VNLQ�LV�D�IDOVH�H[FOXVLRQ��D�IDOVH�QHJDWLYH���$�GHFODUDWLRQ�RI�D�PDWFK�ZKHQ�WKH�WZR�
LPSUHVVLRQV�FRPH�IURP�GLIIHUHQW�LQGLYLGXDOV�LV�D�IDOVH�LQFOXVLRQ��D�IDOVH�SRVLWLYH���&KDSWHU���
GHYHORSV�WKHVH�LGHDV�IXUWKHU��
�
������ ,GHQWLILFDWLRQ��,QFOXVLRQV�DQG�([FOXVLRQV�
�
)RUHQVLF�VFLHQWLVWV�DUH�VHQVLWLYH�WR�WKH�EUHDGWK�RI�WKH�ZRUG�³LGHQWLILFDWLRQ�´�,W�FDQ�PHDQ�SODFLQJ�
DQ�LWHP�LQ�D�ODUJH�FODVV��DV�LQ�³,�LGHQWLILHG�WKLV�DXWRPRELOH�DV�D�UHG�%XLFN�´���,W�DOVR�FDQ�PHDQ�
DVVRFLDWLQJ�D�WUDFH�ZLWK�D�VLQJOH�SRVVLEOH�VRXUFH��DV�ZKHQ�D�ODWHQW�SULQW�H[DPLQHU�UHSRUWV��³,�
LGHQWLILHG�WKH�ODWHQW�SULQW�DV�KDYLQJ�EHHQ�PDGH�E\�WKH�ULJKW�ULQJ�ILQJHU�RI�WKH�GHIHQGDQW�´��

�

�
([DPLQDWLRQV�RI�IHDWXUHV�IRU�WKH�SXUSRVH�RI�LGHQWLILFDWLRQ�FDQ�OHDG�WR�LQFOXVLRQV��IRU�H[DPSOH��WKH�
VXVSHFW¶V�UHG�%XLFN�LV�LQFOXGHG�LQ�WKH�VHW�RI�DXWRPRELOHV�WKDW�PLJKW�KDYH�EHHQ�XVHG�E\�WKH�
UREEHUV��RU�H[FOXVLRQV��IRU�H[DPSOH��WKH�VXVSHFW¶V�JUHHQ�/LQFROQ�LV�H[FOXGHG�DV�WKH�RQH�XVHG�LQ�
WKH�UREEHU\���$V�WKHVH�H[DPSOHV�LQGLFDWH��DQ�LQFOXVLRQ�LQFUHDVHV�WKH�SUREDELOLW\�WKDW�D�WUDFH�
RULJLQDWHG�IURP�D�SDUWLFXODU�VRXUFH�ZLWKLQ�WKDW�VHW��DQG�DQ�H[FOXVLRQ�GHFUHDVHV�WKLV�SUREDELOLW\�WR�
HVVHQWLDOO\�]HUR��,Q�VKRUW��LQ�IRUHQVLF�VFLHQFH�DQG�ODZ�JHQHUDOO\��LGHQWLI\LQJ�LQIRUPDWLRQ�PDNHV�DQ�
DVVRFLDWLRQ�EHWZHHQ�D�VRXUFH�DQG�D�WUDFH�HLWKHU�PRUH�SUREDEOH�RU�OHVV�SUREDEOH��,I�WKH�VKLIWHG�
SUREDELOLW\�LV�ODUJH�HQRXJK��LW�FDQ�MXVWLI\�D�VRXUFH�DWWULEXWLRQ��

�������������������������������������������������
���6HH�)ODKHUW\��0��³����'UXQNHQ�'ULYLQJ�&RQYLFWLRQV�,Q�'�&��%DVHG�2Q�)ODZHG�7HVW��2IILFLDO�6D\V�´�7KH�
:DVKLQJWRQ�3RVW��-XQH�����������
���5RWKPDQ��.���6��*UHHQODQG��DQG�7��/DVK��0RGHUQ�(SLGHPLRORJ\���G�HG��/LSSLQFRWW��:LOOLDPV��	�:LONLQV��������S��
�����
���7KRUQWRQ��-��DQG�-��3HWHUVRQ��³7KH�*HQHUDO�$VVXPSWLRQV�DQG�5DWLRQDOH�RI�)RUHQVLF�,GHQWLILFDWLRQ�´�0RGHUQ�
6FLHQWLILF�(YLGHQFH��7KH�/DZ�DQG�6FLHQFH�RI�([SHUW�7HVWLPRQ\��:HVW�3XEOLVKLQJ�&RPSDQ\��������
���,ELG��
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�
&KDSWHU����7KH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�DQG�7HUPLQRORJ\�

���

/DWHQW�SULQW�H[DPLQHUV�RIWHQ�XVH�WKH�ZRUG�³LGHQWLILFDWLRQ´�PRUH�QDUURZO\��WR�GHQRWH�WKH�ILQGLQJ�
RI�DQ�DVVRFLDWLRQ�DW�WKH�FRQFOXVLRQ�RI�WKH�SURFHVV�NQRZQ�DV�$&(�9����,Q�WKLV�PRUH�VSHFLDOL]HG�
YRFDEXODU\��DQ�LGHQWLILFDWLRQ�LV�VRPHWLPHV�DOVR�UHIHUUHG�WR�DV�DQ�LQGLYLGXDOL]DWLRQ���

�

�,Q�JHQHUDO��
KRZHYHU��IRUHQVLF�³LGHQWLILFDWLRQ´�HQFRPSDVVHV�REVHUYDWLRQV�WKDW�FRXOG�QDUURZ�WKH�VHW�RI�
SRVVLEOH�VRXUFHV�RI�D�WUDFH�DQG�WKXV�FKDQJH�WKH�SUREDELOLW\�WKDW�WKH�WUDFH�RULJLQDWHG�IURP�D�
SDUWLFXODU�VRXUFH�ZLWKLQ�WKDW�VHW��HYHQ�ZKHQ�WKHUH�LV�PRUH�WKDQ�RQH�UHPDLQLQJ�SRVVLEOH�VRXUFH��
:KHWKHU�DQG�ZKHQ�LW�LV�DSSURSULDWH�WR�FRQFOXGH�WKDW�WKH�LGHQWLILFDWLRQ�SURFHGXUH�HVWDEOLVKHV�WKDW�
WKH�VHW�RI�SRVVLEOH�VRXUFHV�FRQVLVWV�RI�RQH�DQG�RQO\�RQH�LQGLYLGXDO�LV�GLVFXVVHG�EHORZ�LQ�
FRQQHFWLRQ�ZLWK�WKH�WHUP�³LQGLYLGXDOL]DWLRQ�´�

������ ,QGLYLGXDOL]DWLRQ�
�
$V�WKH�GLVFULPLQDWLQJ�SRZHU�RI�WKH�ODWHQW�SULQW�IHDWXUHV�XVHG�WR�PDNH�DQ�LGHQWLILFDWLRQ�LQFUHDVHV��
VR�GRHV�WKH�SUREDELOLW\�WKDW�WKH�PDWFKLQJ�LQGLYLGXDO�LV�WKH�VRXUFH��:KHQ�HYHU\�SRVVLEOH�VRXUFH�
KDV�GLIIHUHQW�IHDWXUHV��DQG�ZKHQ�WKHVH�GLIIHUHQFHV�DUH�GHWHFWDEOH��D�PDWFK�LQ�WKH�IHDWXUH�VHW�FDQ�
HVWDEOLVK�WKDW�D�VSHFLILF�LQGLYLGXDO�LV�WKH�VRXUFH��,Q�WKLV�OLPLWLQJ�FDVH��ZKHQ�WKH�IHDWXUHV�LQ�WKH�
VDPSOHV�KDYH�EHHQ�DFFXUDWHO\�DVFHUWDLQHG��FRPSDUHG��DQG�IRXQG�WR�PDWFK��WKH�SUREDELOLW\�WKDW�WKH�
LQGLYLGXDO�LQ�TXHVWLRQ�LV�WKH�VRXUFH�LV�RQH��7KH�LGHQWLILFDWLRQ�WKHQ�KDV�VXFK�VSHFLILFLW\�WKDW�LW�KDV�
EHFRPH�DQ�³LQGLYLGXDOL]DWLRQ�´�
�
7KH�FODVVLFDO�WKHRU\�RI�ODWHQW�SULQW�LGHQWLILFDWLRQ�LV�WKDW�LQGLYLGXDOL]DWLRQ�LV�SRVVLEOH�UHJDUGOHVV�RI�
KRZ�PDQ\�SHRSOH�FRXOG�EH�FRQVLGHUHG�DV�SRVVLEOH�VRXUFHV��7KLV�WKHRU\�KROGV�WKDW�LQ�WKH�
SRSXODWLRQ�RI�WKH�HQWLUH�ZRUOG��ERWK�LQ�WKH�GLVWDQW�SDVW�DQG�WKH�IDU�IXWXUH�������HYHU\�ILQJHU�KDV�D�
XQLTXH�SDWWHUQ�RI�ULGJHV�DQG�RWKHU�IHDWXUHV�WKDW�LV�PDLQWDLQHG�WKURXJKRXW�D�SHUVRQ¶V�OLIHWLPH����
DQG�����D�ZHOO�WUDLQHG�H[DPLQHU�FDQ�DVFHUWDLQ�ZKHQ�DQ\�LPSUHVVLRQ�IURP�D�ILQJHU�GLVSOD\V�
HQRXJK�IHDWXUHV�WR�GLVWLQJXLVK�LW�IURP�HYHU\�VXIILFLHQWO\�FRPSOHWH�DQG�FOHDU�LPSUHVVLRQ�RI�HYHU\�
RWKHU�ILQJHU��7KLV�LV�D�WKHRU\�RI�³XQLYHUVDO�LQGLYLGXDOL]DWLRQ´�EDVHG�RQ�D�SUHPLVH�RI�³JHQHUDO�
XQLTXHQHVV�´��
�

��

,Q�SUDFWLFH��D�XQLYHUVDO�LQGLYLGXDOL]DWLRQ�PHDQV�WKDW�WKH�H[DPLQHU�LV�FRQILGHQW�WKDW�LI�LPSUHVVLRQV�
IURP�HYHU\RQH�HOVH�ZKR�HYHU�OLYHG�DQG�HYHU�ZLOO�OLYH�FRXOG�EH�FRPSDUHG�ZLWK�WKH�ODWHQW�SULQW��
WKHQ�QRW�RQH�ZRXOG�PDWFK���

�������������������������������������������������
���(�J���6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WDQGDUGV�IRU�&RQFOXVLRQV��
9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6HSWHPEHU�������

�7KH�LQGLYLGXDOL]LQJ�H[DPLQHU�HIIHFWLYHO\�VHWV�WKH�VL]H�RI�WKH�

���(�J���6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WDQGDUG�7HUPLQRORJ\�RI�
)ULFWLRQ�5LGJH�([DPLQDWLRQ��7R�5HSODFH��*ORVVDU\��9HUVLRQ�������9HUVLRQ����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�
5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��)HEUXDU\�����������7KLV�WHUPLQRORJ\�GHILQHV�³LGHQWLILFDWLRQ´�DV�
³LQGLYLGXDOL]DWLRQ´�DQG�QRWHV�WKDW�LQ�RWKHU�IRUHQVLF�GLVFLSOLQHV�³WKLV�WHUP�GHQRWHV�WKH�VLPLODULW\�RI�FODVV�
FKDUDFWHULVWLFV�´�
���(�J���3HWHUVRQ��3���&��'UH\IXV��0��*LVFKH��HW�DO��³/DWHQW�3ULQWV��$�3HUVSHFWLYH�RQ�WKH�6WDWH�RI�WKH�6FLHQFH�´�
)RUHQVLF�6FLHQFH�&RPPXQLFDWLRQV������QR�����2FWREHU��������6WRQH\��'��³0HDVXUHPHQW�RI�)LQJHUSULQW�
,QGLYLGXDOLW\�´�,Q�$GYDQFHV�LQ�)LQJHUSULQW�7HFKQRORJ\��HGLWHG�E\�+HQU\�&��/HH�DQG�5�(��*DHQVVOHQ�����±�����QG�HG��
&5&�3UHVV��������
���.D\H��'���'��%HUQVWHLQ��DQG�-��0QRRNLQ��7KH�1HZ�:LJPRUH��$�7UHDWLVH�RQ�(YLGHQFH��([SHUW�(YLGHQFH���QG�HG��
$VSHQ�3XEOLVKHUV��������³*HQHUDO�XQLTXHQHVV´�PHDQV�WKDW�HYHU\�HOHPHQW�RI�D�VHW�LV�GLVWLQJXLVKDEOH�IURP�HYHU\�RWKHU�
HOHPHQW��³6SHFLDO�XQLTXHQHVV´�PHDQV�WKDW�D�SDUWLFXODU�HOHPHQW�LV�GLVWLQJXLVKDEOH�IURP�DOO�RWKHUV�HYHQ�LI�QRW�DOO�RI�WKH�
UHPDLQLQJ�HOHPHQWV�DUH�HDFK�GLVWLQJXLVKDEOH��.D\H��'��³,GHQWLILFDWLRQ��,QGLYLGXDOL]DWLRQ�DQG�8QLTXHQHVV��:KDW¶V�WKH�
'LIIHUHQFH"´�/DZ��3UREDELOLW\�	�5LVN����������������
���6WRQH\��������RS��FLW���S�������
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&KDSWHU����7KH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�DQG�7HUPLQRORJ\�

���

SRSXODWLRQ�RI�SRVVLEOH�VRXUFHV�WR�LWV�PD[LPXP��WKH�HQWLUH�SRSXODWLRQ�RI�WKH�HDUWK��UHJDUGOHVV�RI�
WKH�VSHFLILF�FLUFXPVWDQFHV�RI�WKH�FDVH��7KH�LQGLYLGXDOL]DWLRQ�SURFHVV�PRYHV�IURP�WKLV�PD[LPXP�
LQLWLDO�SRSXODWLRQ�WR�D�GHFLVLRQ����$W�WKH�HQG�RI�WKH�H[DPLQDWLRQ�SURFHVV��WKH�TXDQWLW\�RI�IHDWXUHV�
REVHUYHG�LQ�DJUHHPHQW�EHWZHHQ�WZR�REMHFWV��ZLWKRXW�VLJQLILFDQW�GLVFUHSDQFLHV��LV�SHUFHLYHG�DV�VR�
LPSUHVVLYH�WKDW�WKH�H[DPLQHU�KDV�UXOHG�RXW�WKH�SRVVLELOLW\�RI�D�FRLQFLGHQWDO�PDWFK��ZKDWHYHU�
LQLWLDO�SRSXODWLRQ�RI�VRXUFHV�ZDV�LQYROYHG��7KLV�KDV�EHHQ�GHVFULEHG�DV�D�³OHDS�RI�IDLWK�´��

�

�,W�
PHDQV�WKDW�WKH�LGHQWLILFDWLRQ�RI�WKH�VRXUFH�LV�WR�WKH�H[FOXVLRQ�RI�DOO�RWKHU�VRXUFHV��

,Q�UHFHQW�\HDUV��WKH�FODVVLFDO�WKHRU\�RI�XQLYHUVDO�LQGLYLGXDOL]DWLRQ�KDV�FRPH�XQGHU�DWWDFN�LQ�FRXUW�
DQG�LQ�WKH�DFDGHPLF�OLWHUDWXUH��VHH�&KDSWHU�����6RPH�FULWLFV�RI�LQGLYLGXDOL]DWLRQ�GLVPLVV�WKH�ILUVW�
SUHPLVH�RI�JOREDO��JHQHUDO�XQLTXHQHVV�DV�XQVFLHQWLILF�DQG�PHWDSK\VLFDO����,Q�SULQFLSOH��KRZHYHU��
EHOLHI�LQ�XQLTXHQHVV�LV�FRPSDWLEOH�ZLWK�VFLHQWLILF�DQG�VWDWLVWLFDO�UHDVRQLQJ����1RQHWKHOHVV��WKH�IDFW�
WKDW�WKH�VXUIDFHV�RI�HYHU\�LQGLYLGXDO¶V�ILQJHUV�DUH�XQLTXH��DW�D�VXIILFLHQW�OHYHO�RI�GHWDLO��LV�QRW��LQ�
LWVHOI��D�SHUVXDVLYH�DUJXPHQW�IRU�XQLYHUVDO�LQGLYLGXDOL]DWLRQ����,Q�D�VHQVH��WKH�XQLTXHQHVV�
DUJXPHQW�SURYHV�WRR�PXFK��IRU�MXVW�DV�HYHU\�WKUHH�GLPHQVLRQDO�VXUIDFH�RI�HYHU\�ILQJHU�
SUHVXPDEO\�LV�XQLTXH��VR�LV�HYHU\�ODWHQW�SULQW�OHIW�RQ�WZR�GLPHQVLRQDO�VXUIDFHV��HYHQ�WKRVH�IURP�
WKH�VDPH�VNLQ���
�

�&RQVHTXHQWO\��

XQLTXHQHVV�GRHV�QRW�JXDUDQWHH�WKDW�SULQWV�IURP�WZR�GLIIHUHQW�SHRSOH�DUH�DOZD\V�
VXIILFLHQWO\�GLIIHUHQW�WKDW�WKH\�FDQQRW�EH�FRQIXVHG��RU�WKDW�WZR�LPSUHVVLRQV�PDGH�
E\�WKH�VDPH�ILQJHU�ZLOO�DOVR�EH�VXIILFLHQWO\�VLPLODU�WR�EH�GLVFHUQHG�DV�FRPLQJ�
IURP�WKH�VDPH�VRXUFH��7KH�LPSUHVVLRQ�OHIW�E\�D�JLYHQ�ILQJHU�ZLOO�GLIIHU�HYHU\�WLPH��
EHFDXVH�RI�LQHYLWDEOH�YDULDWLRQV�LQ�SUHVVXUH��ZKLFK�FKDQJH�WKH�GHJUHH�RI�FRQWDFW�
EHWZHHQ�HDFK�SDUW�RI�WKH�ULGJH�VWUXFWXUH�DQG�WKH�LPSUHVVLRQ�PHGLXP���

�
�

7KLV�WDNHV�XV�WR�WKH�VHFRQG�SURSRVLWLRQ�XQGHUO\LQJ�WKH�FODLP�RI�XQLYHUVDO�LQGLYLGXDOL]DWLRQ��+RZ�
FDQ�ZH�NQRZ�WKDW�D�VNLOOHG�H[DPLQHU�FDQ�FRQVLVWHQWO\�GLVFULPLQDWH�EHWZHHQ�SDLUV�RI�SULQWV�WKDW�
FRPH�IURP�WKH�VDPH�VRXUFH�DQG�SDLUV�WKDW�FRPH�IURP�GLIIHUHQW�VRXUFHV�ZKHQ�WKHUH�LV�VXEVWDQWLDO�
YDULDWLRQ�LQ�ERWK�W\SHV�RI�SDLUV"�7KH�TXHVWLRQ�RI�WKH�YDULDELOLW\�RI�PXOWLSOH�LPSUHVVLRQV�IURP�WKH�
VDPH�VRXUFH�YHUVXV�LQWHU�VRXUFH�YDULDELOLW\�LV�QRW�VSHFLDO�WR�ODWHQW�SULQW�DQDO\VLV��,W�LV�IXQGDPHQWDO�
WR�WKH�UHFRJQLWLRQ�RI�LQGLYLGXDO�VRXUFHV�DFURVV�WKH�IRUHQVLF�VFLHQFHV�DQG�WR�VLJQDO�GHWHFWLRQ�
SUREOHPV�LQ�HQJLQHHULQJ�DQG�SV\FKRORJ\��,Q�������LW�SURPSWHG�DQ�15&�FRPPLWWHH�WR�TXHVWLRQ�
�������������������������������������������������
���%LHGHUPDQQ��$���6��%R]]D��DQG�)��7DURQL��³'HFLVLRQ�7KHRUHWLF�3URSHUWLHV�RI�)RUHQVLF�,GHQWLILFDWLRQ��8QGHUO\LQJ�
/RJLF�DQG�$UJXPHQWDWLYH�,PSOLFDWLRQV�´�)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO�������������������
���6WRQH\��'��³:KDW�0DGH�8V�(YHU�7KLQN�:H�&RXOG�,QGLYLGXDOL]H�8VLQJ�6WDWLVWLFV"´�-RXUQDO�RI�WKH�)RUHQVLF�
6FLHQFH�6RFLHW\������������������
���6DNV��0��DQG�-��.RHKOHU��³7KH�,QGLYLGXDOL]DWLRQ�)DOODF\�LQ�)RUHQVLF�6FLHQFH�(YLGHQFH�´�9DQGHUELOW�/DZ�5HYLHZ��
����������������
���.D\H��'��³3UREDELOLW\��,QGLYLGXDOL]DWLRQ��DQG�8QLTXHQHVV�LQ�)RUHQVLF�6FLHQFH�(YLGHQFH��/LVWHQLQJ�WR�WKH�
$FDGHPLHV�´�%URRNO\Q�/DZ�5HYLHZ������6XPPHU��������������1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�
&RXQFLO��&RPPLWWHH�RQ�'1$�)RUHQVLF�6FLHQFH��$Q�8SGDWH��7KH�(YDOXDWLRQ�RI�)RUHQVLF�'1$�(YLGHQFH��1DWLRQDO�
$FDGHPLHV�3UHVV��������S�������
���6WRQH\��������RS��FLW���S�������
���9DQGHUNRON��-��)RUHQVLF�&RPSDUDWLYH�6FLHQFH��4XDOLWDWLYH�4XDQWLWDWLYH�6RXUFH�'HWHUPLQDWLRQ�RI�8QLTXH�
,PSUHVVLRQV��,PDJHV��DQG�2EMHFWV��$FDGHPLF�3UHVV��������S�������DQG�.D\H��'��³4XHVWLRQLQJ�D�&RXUWURRP�3URRI�RI�
WKH�8QLTXHQHVV�RI�)LQJHUSULQWV�´�,QWHUQDWLRQDO�6WDWLVWLFDO�5HYLHZ������������������&RPSDUH�&ROH��6���0��:HOOLQJ��5��
'LRVR�9LOOD��HW�DO��³%H\RQG�WKH�,QGLYLGXDOLW\�RI�)LQJHUSULQWV��$�0HDVXUH�RI�6LPXODWHG�&RPSXWHU�/DWHQW�3ULQW�6RXUFH�
$WWULEXWLRQ�$FFXUDF\�´�/DZ��3UREDELOLW\�	�5LVN�����������������
���1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW��S�������
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�

�
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���

WKH�DELOLW\�RI�VSHFWURJUDSKLF�DQDO\VLV�WR�SURYLGH�YRLFHSULQWV�WKDW�FDQ�EH�DVVRFLDWHG�ZLWK�RQH�DQG�
RQO\�RQH�LQGLYLGXDO����6LPLODUO\��WKH������15&�UHSRUW�DVNV�IRU�³VWXGLHV�>WKDW@�ZRXOG�DFFXPXODWH�
GDWD�DERXW�WKH�LQWUD�LQGLYLGXDO�YDULDELOLW\��H�J���KRZ�PXFK�RQH�ILQJHU¶V�LPSUHVVLRQV�YDU\�IURP�
LPSUHVVLRQ�WR�LPSUHVVLRQ��RU�KRZ�PXFK�RQH�WRROPDUN�RU�VLJQDWXUH�YDULHV�IURP�LQVWDQFH�WR�
LQVWDQFH��DQG�WKH�LQWHU�LQGLYLGXDO�YDULDELOLW\��H�J���KRZ�PXFK�WKH�LPSUHVVLRQV�RI�PDQ\�
ILQJHUSULQWV�YDU\�DFURVV�D�SRSXODWLRQ�DQG�LQ�ZKDW�ZD\V�´�WR�YDOLGDWH�WKH�$&(�9�SURFHVV�DQG�³WR�
DWWDFK�FRQILGHQFH�OLPLWV�WR�LQGLYLGXDOL]DWLRQ�GHWHUPLQDWLRQV�´���7R�EH�VXUH��³H[DPLQHUV�DUH�
WUDLQHG�WR�UHFRJQL]H�WKH�IDFWRUV�WKDW�PD\�DIIHFW�WKH�WUDQVODWLRQ�RI�LQIRUPDWLRQ�>IURP�WKUHH�
GLPHQVLRQV�WR�WZR@�´���\HW�WKH�IDFW�UHPDLQV�WKDW�³QRQH�RI�WKHVH�YDULDELOLWLHV²RI�IHDWXUHV�DFURVV�D�
SRSXODWLRQ�RI�ILQJHUV�RU�RI�UHSHDWHG�LPSUHVVLRQV�OHIW�E\�WKH�VDPH�ILQJHU²KDV�EHHQ�FKDUDFWHUL]HG��
TXDQWLILHG��RU�FRPSDUHG�´��
�

�

'HVSLWH�VXFK�PLVJLYLQJV��PDQ\�ILQJHUSULQW�H[SHUWV�EHOLHYH�WKDW�HYHU\�ODWHQW�SULQW��RI�VXIILFLHQW�
TXDOLW\��DV�MXGJHG�E\�D�KXPDQ�H[DPLQHU�ZLWK�QR�SUHGHILQHG��DUWLFXODEOH�VWDQGDUG�IRU�DVFHUWDLQLQJ�
VXIILFLHQF\��IURP�D�VLQJOH�ILQJHU�KDV�D�GHJUHH�RI�VLPLODULW\�WR�D�UROOHG�RU�SODLQ�SULQW�WKDW�LV�
PHDVXUDEO\�JUHDWHU�WKDQ�LWV�VLPLODULW\�WR�HYHU\�RWKHU�ILQJHU�RQ�(DUWK��7R�DSSUHFLDWH�MXVW�KRZ�
DPELWLRXV�WKLV�FODLP�LV��VXSSRVH�WKDW�WKH�FKDQFH�RI�WZR�ODWHQW�ILQJHUSULQWV��IURP�WZR�GLIIHUHQW�
LQGLYLGXDOV��DSSHDULQJ�VR�VLPLODU�DV�WR�EH�GHFODUHG�D�PDWFK�LV�D�PHUH�RQH�LQ�RQH�WULOOLRQ��%HFDXVH�
WKH�(DUWK¶V�SRSXODWLRQ�LV�DSSUR[LPDWHO\�VHYHQ�ELOOLRQ�SHRSOH��LW�PLJKW�VHHP�WKDW�QR�SDLU�RI�ILQJHUV�
IURP�GLIIHUHQW�LQGLYLGXDOV�QRZ�OLYLQJ�ZRXOG�PDWFK��$IWHU�DOO��RQH�LQ�RQH�WULOOLRQ�LV�WZR�RUGHUV�RI�
PDJQLWXGH�VPDOOHU�WKDQ�RQH�LQ�VHYHQ�ELOOLRQ��+RZHYHU��VHYHQ�ELOOLRQ�LQGLYLGXDOV�JLYH�ULVH�WR�
LPPHQVHO\�PRUH�SDLUV�RI�SULQWV�WKDW��E\�FRLQFLGHQFH��FRXOG�PDWFK��$OO�WROG��WKHUH�DUH�QHDUO\����î�
�����GLVWLQFW�SDLUV�RI�LQGLYLGXDOV�WR�EH�FRQVLGHUHG��,QGLYLGXDO���FDQ�EH�SDLUHG�ZLWK�,QGLYLGXDOV���
WKURXJK����������������IRU�VHYHQ�ELOOLRQ�FRPSDULVRQV���,QGLYLGXDO���FDQ�EH�SDLUHG�QRW�RQO\�ZLWK�
,QGLYLGXDO���EXW�DOVR�ZLWK�,QGLYLGXDOV���WKURXJK����������������IRU�DQRWKHU�VHYHQ�ELOOLRQ�
FRPSDULVRQV��6WDWLVWLFDOO\��WKH�H[SHFWHG�QXPEHU�RI�LQGLVWLQJXLVKDEOH�SDLUV�IURP�GLIIHUHQW�VRXUFHV�
LV�WKH�QXPEHU�RI�SRVVLEOH�FRPSDULVRQV�WLPHV�WKH�SUREDELOLW\�RI�D�PDWFK�IRU�HDFK�FRPSDULVRQ��
7KLV�H[SHFWHG�QXPEHU�RI�PDWFKLQJ�SDLUV�LV����î������î���±��� ����PLOOLRQ���
�
2I�FRXUVH��WKLV�SDUWLFXODU�QXPEHU�LV�K\SRWKHWLFDO��3HUKDSV�VRPH�SULQWV�DUH�VR�GLVWLQFWLYH�WKDW�WKH�
SUREDELOLW\�RI�FRQIXVLQJ�WKHP�ZLWK�DQ\�SULQW�IURP�DQ\�RWKHU�ILQJHU�LV�OHVV�WKDQ�RQH�LQ�RQH�WULOOLRQ��
7KH�FRPSXWDWLRQ�FRXOG�EH�UHILQHG�WR�KDQGOH�KHWHURJHQHLW\�LQ�UDQGRP�PDWFK�SUREDELOLWLHV��EXW�WKH�
SXUSRVH�KHUH�LV�QRW�WR�HVWLPDWH�DQ\�SDUWLFXODU�QXPEHU�RI�PDWFKLQJ�SDLUV�WKDW�PLJKW�H[LVW��,W�LV�

�������������������������������������������������
���1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�(YDOXDWLRQ�RI�6RXQG�6SHFWURJUDPV��2Q�
WKH�7KHRU\�DQG�3UDFWLFH�RI�9RLFH�,GHQWLILFDWLRQ��1DWLRQDO�$FDGHPLHV�3UHVV��������S�����
���1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S�������
���3HWHUVRQ��'UH\IXV��*LVFKH��HW�DO���RS��FLW��&RPSDUH�1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�
)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S�������
���1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S�������
6:*)$67��������RS��FLW��FRPSODLQV�WKDW�³D�VLJQLILFDQW�ERG\�RI�FRQVWUXFWLYH�VFLHQWLILF�UHVHDUFK�����KDV�QRW�EHHQ�
DGHTXDWHO\�UHSRUWHG�E\�WKH�1$6�FRPPLWWHH�´�<HW��WKH�VWDWHPHQW�FLWHV�QR�VXFK�³VLJQLILFDQW�ERG\´�RI�UHVHDUFK�WKDW�ILOOV�
WKH�VSHFLILF�JDS�LQ�WKH�SURRI�RI�WKH�LQGLYLGXDOL]DWLRQ�K\SRWKHVLV�QRWHG�E\�WKH�15&�UHSRUW��3HWHUVRQ��'UH\IXV��*LVFKH��
HW�DO���RS��FLW��UHIHU�WR�DQ�³)%,�/DERUDWRU\�PDQXVFULSW�LQ�SUHSDUDWLRQ´�WKDW�ILQGV�WKDW�³FRQWUROOHG�UHFRUGLQJV�IURP�WKH�
IULFWLRQ�ULGJH�VNLQ�KDYH�VKRZQ�WKDW�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�IULFWLRQ�ULGJH�LPSUHVVLRQV�GRHV�WUDQVODWH�UHOLDEO\�DV�
D�WUXH�DQG�DFFXUDWH�UHSUHVHQWDWLRQ�RI�ZKDW�DSSHDUV�RQ�WKH�IULFWLRQ�ULGJH�VNLQ�´��
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�
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���

PHUHO\�WR�XQGHUVFRUH�WKH�QHDUO\�LQFRQFHLYDEOH�QXPEHU�RI�SDLUV�RI�SULQWV�WKDW�KDYH�WR�EH�
FRQVLGHUHG�WR�HVWDEOLVK�WKH�SUHPLVH�RI�XQLYHUVDO�LQGLYLGXDOL]DWLRQ���
�

�

*LYHQ�WKHVH�GLIILFXOWLHV��WKHUH�KDV�EHHQ�VRPH�PRYHPHQW�WRZDUG�XVLQJ�WKH�WHUP�
´LQGLYLGXDOL]DWLRQ´�WR�PHDQ�DQ\�GHILQLWLYH�LGHQWLILFDWLRQ�RI�D�VLQJOH�LQGLYLGXDO�DV�WKH�VRXUFH�RI�D�
ODWHQW�SULQW��HYHQ�RQH�WKDW�IDOOV�VKRUW�RI�XQLYHUVDOLW\��7KH�6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�
5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\�KDV�HOLPLQDWHG�WKH�JOREDO�³H[FOXVLRQ�RI�DOO�RWKHUV´�
ODQJXDJH�LQ�LWV�JORVVDU\���DQG�SODQV�WR�GR�WKH�VDPH�LQ�LWV�VWDQGDUGV����$�GUDIW�JXLGHOLQH�GHILQHV�
LQGLYLGXDOL]DWLRQ�DV�³WKH�GHFLVLRQ�E\�DQ�H[DPLQHU�WKDW�WKHUH�DUH�VXIILFLHQW�IHDWXUHV�LQ�DJUHHPHQW�
WR�FRQFOXGH�WKDW�WZR�DUHDV�RI�IULFWLRQ�ULGJH�LPSUHVVLRQV�RULJLQDWHG�IURP�WKH�VDPH�VRXUFH�´����$V�
WR�KRZ�WKLV�GHFLVLRQ�LV�PDGH��WKH�QH[W�VHQWHQFH�DGGV��³,QGLYLGXDOL]DWLRQ�RI�DQ�LPSUHVVLRQ�WR�RQH�
VRXUFH�LV�WKH�GHFLVLRQ�WKDW�WKH�OLNHOLKRRG�WKH�LPSUHVVLRQ�ZDV�PDGH�E\�DQRWKHU��GLIIHUHQW��VRXUFH�
LV�VR�UHPRWH�WKDW�LW�LV�FRQVLGHUHG�DV�D�SUDFWLFDO�LPSRVVLELOLW\�´��
�

��

7R�VRPH�H[WHQW��KRZHYHU��WKH�QHZ�GHILQLWLRQ�EHJV�WKH�TXHVWLRQ�RI�KRZ�WKH�H[DPLQHU�NQRZV�WKDW�
WKH�SUREDELOLW\�WKDW�WKH�³LPSUHVVLRQ�ZDV�PDGH�E\�DQRWKHU��GLIIHUHQW��VRXUFH´�LV�SUDFWLFDOO\�]HUR��
,V�WKH�UDWLRQDOH�WKDW�LQGLYLGXDOL]DWLRQ�LV�VWLOO�XQLYHUVDO��DSSO\LQJ�DV�D�³SUDFWLFDO´�PDWWHU�WR�
DVWURQRPLFDO�QXPEHUV�RI�SRVVLEOH�SDLUV"�,I�WKH�³SUDFWLFDO´�MXGJPHQW�UHPDLQV�EDVHG�XSRQ�WKH�
FODVVLFDO�WKHRU\�RI�XQLYHUVDO�LQGLYLGXDOL]DWLRQ��WKHQ�DQ�LQGLYLGXDOL]DWLRQ�LV�VWLOO�D�VWDWHPHQW�WKDW�
WKH�H[DPLQHU�KDV�H[FOXGHG�HYHU\RQH�HOVH�LQ�WKH�ZRUOG�DV�WKH�VRXUFH�RI�WKH�ODWHQW�SULQW���
�
3HUKDSV�WKH�QHZ�IRUP�RI�³LQGLYLGXDOL]DWLRQ´�LV�VLPSO\�D�VRXUFH�DWWULEXWLRQ�EDVHG�XSRQ�DQ�
H[DPLQHU¶V�WUDLQLQJ�DQG�H[SHULHQFH�ZLWK�WZR�VHWV�RI�SDLUHG�ODWHQW�DQG�H[HPSODUV�LQ�ZKLFK�WKH�
RULJLQ�RI�WKH�SULQWV�LV�NQRZQ��2QH�VHW�FRQVLVWV�RI�DOO�SDLUV�RI�ODWHQW�DQG�H[HPSODU�SULQWV�NQRZQ�WR�
WKH�H[DPLQHU�WR�KDYH�FRPH�IURP�WKH�VDPH�ILQJHUV��PDWHV���7KH�RWKHU�VHW�FRQVLVWV�RI�DOO�SDLUV�
NQRZQ�WR�WKH�H[DPLQHU�WR�KDYH�FRPH�IURP�GLIIHUHQW�ILQJHUV��QRQPDWHV���$Q�H[DPLQHU�PLJKW�
FRQFOXGH�WKDW�WKH�SULQWV�EHLQJ�FRPSDUHG�DUH�PRUH�VLPLODU�WKDQ�DQ\�SDLU�RI�QRQPDWHV�HYHU�
HQFRXQWHUHG��DQG�WKDW�WKH\�DUH�FRPSDUDEOH�LQ�VLPLODULW\�WR�WKH�NQRZQ�PDWHV�SUHYLRXVO\�
H[SHULHQFHG��,I�VR��WKLV�H[DPLQHU�ZRXOG�UHJDUG�WKH�SDLU�DV�RULJLQDWLQJ�IURP�WKH�VDPH�LQGLYLGXDO��
:H�FDQ�GHVLJQDWH�WKLV�DSSURDFK�DV�WKH�PDWH�QRQPDWH�WKHRU\�RI�VRXUFH�DWWULEXWLRQ����,W�DVVXPHV�
WKDW�WKH�GLIILFXOW\�RI�FODVVLILFDWLRQV�LQ�WKH�SUHYLRXVO\�H[SHULHQFHG�VHWV�RI�PDWHG�DQG�QRQPDWHG�
SULQWV�DUH�FRPSDUDEOH�WR�DOO�WKRVH�WKDW�HYHU�ZLOO�EH�HQFRXQWHUHG�LQ�FDVHZRUN���

�������������������������������������������������
���)RU�RWKHU�GLVFXVVLRQV�RI�WKLV�FODVVLF�³%LUWKGD\�3UREOHP´�LQ�SUREDELOLW\�WKHRU\�DQG�IRUHQVLF�VFLHQFH��VHH��IRU�
H[DPSOH��1$6��15&��&RPPLWWHH�RQ�'1$�)RUHQVLF�6FLHQFH��$Q�8SGDWH��RS��FLW���SS�����������������3DJH��0���-��
7D\ORU��DQG�0��%OHQNLQ��³8QLTXHQHVV�LQ�WKH�)RUHQVLF�,GHQWLILFDWLRQ�6FLHQFHV²)DFW�RU�)LFWLRQ"´�)RUHQVLF�6FLHQFH�
,QWHUQDWLRQDO������������������������

�

���6:*)$67��������RS��FLW��
���%XWW��/��/HWWHU�IURP�WKH�&KDLUPDQ��6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��
,Q�5HJDUGV�WR��3RVLWLRQ�&ODULILFDWLRQ��-XQH�����������$FFHVVHG�-XQH����������KWWS���ZZZ�VZJIDVW�RUJ�&RPPHQWV�
3RVLWLRQV�6:*)$67B1$6B3RVLWLRQB&ODULILFDWLRQ�GRF��
��6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��'UDIW�IRU�&RPPHQW��6WDQGDUGV�IRU�
([DPLQLQJ�)ULFWLRQ�5LGJH�,PSUHVVLRQV�DQG�5HVXOWLQJ�&RQFOXVLRQV��7R�5HSODFH��)ULFWLRQ�5LGJH�([DPLQDWLRQ�
0HWKRGRORJ\�IRU�/DWHQW�3ULQW�([DPLQHUV��9HUVLRQ�������DQG�6WDQGDUGV�IRU�&RQFOXVLRQV��9HUVLRQ�������9HUVLRQ������
6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��$XJXVW�������S������
���,ELG���S�����
���$VVRFLDWLRQ�RI�)LUHDUP�DQG�7RRO�0DUN�([DPLQHUV��7KHRU\�RI�,GHQWLILFDWLRQ�DV�LW�5HODWHV�WR�7RROPDUNV���WK�HG���
YHU������������������
���$OWKRXJK�WKLQNLQJ�DERXW�WKH�IHDWXUHV�RI�PDWHG�YHUVXV�QRQPDWHG�SULQWV�PLJKW�GHVFULEH�KRZ�WKH�H[DPLQHU�WKLQNV��DW�
VRPH�OHYHO���LW�GRHV�QRW�UHVSRQG�WR�WKH�FULWLFLVP�WKDW�LW�LV�GLIILFXOW�WR�VD\�KRZ�PXFK�FRQILGHQFH�RQH�FDQ�SODFH�RQ�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����7KH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�DQG�7HUPLQRORJ\�

���

�
$QRWKHU�SRVVLEOH�URXWH�WR�LGHQWLILFDWLRQ�WKDW�DOVR�GRHV�QRW�UHVW�RQ�WKH�WKHRU\�RI�XQLYHUVDO�
LQGLYLGXDOL]DWLRQ�KDV�EHHQ�FDOOHG�³ORFDO�LQGLYLGXDOL]DWLRQ´�EHFDXVH�LW�RQO\�FODLPV�WKDW�WKH�VRXUFH�
LV�YHU\�SUREDEO\�XQLTXH�ZLWKLQ�D�SDUWLFXODU�SRSXODWLRQ�WKDW�LV�PXFK�VPDOOHU�WKDQ�WKH�HQWLUH�KXPDQ�
UDFH���

�

�/RFDO�LQGLYLGXDOL]DWLRQ�LV�WKH�DVVHUWLRQ�WKDW�D�SDUWLFXODU�LQGLYLGXDO�ZLWKLQ�D�VHW�RI�
SODXVLEOH�VXVSHFWV�LV�WKH�VRXUFH�RI�D�ODWHQW�SULQW��7KLV�VHW�PLJKW�EH�HQXPHUDWHG��D�³FORVHG´�OLVW�RI�
VXVSHFWV���DOWHUQDWLYHO\��LW�PLJKW�QRW�EH�VXEMHFW�WR�H[SOLFLW�HQXPHUDWLRQ��WKH�OLVW�LV�³RSHQ´�HYHQ�
WKRXJK�LW�PLJKW�EH�OLPLWHG�E\�JHRJUDSK\�RU�RWKHU�IDFWRUV���)RU�H[DPSOH��WKH�UHOHYDQW�SRSXODWLRQ�
PLJKW�EH�HYHU\�UHVLGHQW�RI�D�GRUPLWRU\�ZKR�ZDV�LQ�WKH�GRUPLWRU\�RQ�D�JLYHQ�QLJKW��³FORVHG´���RU�
LW�PLJKW�EH�HYHU\RQH�LQ�D�FLW\��³RSHQ´���,Q�D�ORFDO�LQGLYLGXDOL]DWLRQ��WKH�H[DPLQHU�FRQFOXGHV�WKDW�
WKH�ODWHQW�SULQW�FDPH�IURP�RQH�VRXUFH�HYHQ�LI�KH�KDV�QRW�H[DPLQHG�WKH�SULQWV�RI�HYHU\RQH�HOVH�LQ�
WKLV�ORFDO�SRSXODWLRQ��

,Q�&KDSWHU����WKH�:RUNLQJ�*URXS�UHFRPPHQGV�DJDLQVW�SUHVHQWLQJ�D�ODWHQW�SULQW�LGHQWLILFDWLRQ�DV�
PHDQLQJ�WKDW�WKH�VRXUFH�RI�WKH�H[HPSODU�LV�WKH�VRXUFH�RI�WKH�ODWHQW�SULQW�WR�WKH�H[FOXVLRQ�RI�DOO�
RWKHU�LQGLYLGXDOV�LQ�WKH�ZRUOG��+RZHYHU��WKH�PHPEHUV�RI�WKH�:RUNLQJ�*URXS�KDYH�YDU\LQJ�
RSLQLRQV�DV�WR�ZKHWKHU�WKH�SUDFWLFH�RI�PDNLQJ�VRXUFH�DWWULEXWLRQV�EDVHG�RQ�WKH�PDWH�QRQPDWH�
WKHRU\�RU�WKH�ORFDO�LQGLYLGXDOL]DWLRQ�WKHRU\�LV�DSSURSULDWH��&KDSWHU���WKHUHIRUH�GHVFULEHV�
DOWHUQDWLYHV�WR�VRXUFH�DWWULEXWLRQ�WHVWLPRQ\�ZLWKRXW�HQGRUVLQJ�DQ\�RI�WKHP���
�
,Q�VXP��WKH�WHUP�³LGHQWLILFDWLRQ´�LV�QRW�QHFHVVDULO\�V\QRQ\PRXV�ZLWK�³LQGLYLGXDOL]DWLRQ�´�$V�D�
JHQHUDO�PDWWHU��³LGHQWLILFDWLRQ´�UHIHUV�WR�WKH�DVVRFLDWLRQ��WR�VRPH�GHJUHH�RI�SUREDELOLW\��RI�D�WUDFH�
WR�D�VRXUFH���7KH�RSHUDWLRQ�RI�SUREDELOLW\�WKHRU\�LQ�WKLV�FRQWH[W�LV�H[SODLQHG�LQ�WKH�QH[W�VHFWLRQ���
2QH�W\SH�RI�LGHQWLILFDWLRQ�LV�WKH�DWWULEXWLRQ�RI�D�WUDFH�WR�D�VLQJOH�VRXUFH��D�VRXUFH�DWWULEXWLRQ���,Q�
ODWHQW�SULQW�ZRUN��VRXUFH�DWWULEXWLRQV�KDYH�WUDGLWLRQDOO\�UHVWHG�RQ�D�WKHRU\�RI�XQLYHUVDO�
LQGLYLGXDOL]DWLRQ��,Q�WKLV�IUDPHZRUN��DQ�LQGLYLGXDOL]DWLRQ�LV�D�VWDWHPHQW�WKDW�D�VLQJOH�LQGLYLGXDO�
PXVW�EH�WKH�VRXUFH�RI�WKH�WUDFH�EHFDXVH�QR�RWKHU�LQGLYLGXDO�LQ�WKH�ZRUOG�FRXOG�KDYH�SURGXFHG�
VXFK�D�WUDFH��6RXUFH�DWWULEXWLRQV�DOVR�FDQ�UHVW�RQ�OHVV�H[WUHPH�WKHRULHV�RI�ZK\�WKH�LGHQWLILHG�
LQGLYLGXDO�LV��YHU\�SUREDEO\��WKH�VRXUFH��DQG�HYLGHQFH�WKDW�GRHV�QRW�ZDUUDQW�D�VRXUFH�DWWULEXWLRQ�
DOVR�FDQ�EH�XVHIXO�LQ�LQYHVWLJDWLRQV�DQG�SURVHFXWLRQV��
�
���� 3UREDELOLW\�
�
,Q�GHVFULELQJ�WKH�QDWXUH�RI�HUURU��&KDSWHU�����WKH�LQWHUSUHWLYH�SURFHVV�RI�$&(�9��&KDSWHU�����
HPHUJLQJ�WHFKQRORJLHV��&KDSWHU�����DQG�FRXUWURRP�WHVWLPRQ\��&KDSWHU�����WKLV�UHSRUW�XVHV�WHUPV�
DQG�FRQFHSWV�IURP�WKH�WKHRU\�RI�SUREDELOLW\��,QGHHG��WKH�SUHYLRXV�VHFWLRQ�GHVFULEHV�D�VRXUFH�
DWWULEXWLRQ�DV�D�VWDWHPHQW�WKDW�D�SDUWLFXODU�REMHFW�RU�LQGLYLGXDO�LV�³YHU\�SUREDEO\´�WKH�VRXUFH�RI�D�
WUDFH��7KLV�VHFWLRQ�SURYLGHV�GHILQLWLRQV�RI�VHYHUDO�RI�WKH�WHUPV�XVHG�LQ�WKHRU\�RI�SUREDELOLW\�DQG�
LQGLFDWHV�PRUH�IXOO\�KRZ�VRXUFH�DWWULEXWLRQ�UHODWHV�WR�SUREDELOLWLHV���

�������������������������������������������������������������������������������������������������������������������������������������������������������������
MXGJPHQWV�PDGH�LQ�WKLV�IDVKLRQ�LI�³>Q@RQH�RI�WKHVH�YDULDELOLWLHV²RI�IHDWXUHV�DFURVV�D�SRSXODWLRQ�RI�ILQJHUV�RU�RI�
UHSHDWHG�LPSUHVVLRQV�OHIW�E\�WKH�VDPH�ILQJHU²KDV�EHHQ�FKDUDFWHUL]HG��TXDQWLILHG��RU�FRPSDUHG�´�1$6��15&��
&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW��

�

���7KH�ORJLF�RI�³ORFDO�LQGLYLGXDOL]DWLRQ´�DQG�³VSHFLILF�XQLTXHQHVV´�LV�GHVFULEHG�PRUH�IXOO\�LQ�&KDSWHU����LQ�.D\H��
%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW���DQG�LQ�.D\H��������RS��FLW��
���)RU�PRUH�H[WHQVLYH�GLVFXVVLRQV��VHH��IRU�H[DPSOH��$LWNHQ��&��DQG�)��7DURQL��6WDWLVWLFV�DQG�WKH�(YDOXDWLRQ�RI�
(YLGHQFH�IRU�)RUHQVLF�6FLHQWLVWV���QG�HG��-RKQ�:LOH\�	�6RQV��������.D\H��%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW���DQG�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����7KH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�DQG�7HUPLQRORJ\�

���

�
3UREDELOLW\�LV�D�QXPEHU�EHWZHHQ�]HUR�DQG�RQH��$�SUREDELOLW\�RI�]HUR�PHDQV�WKDW�D�SURSRVLWLRQ�LV�
GHILQLWHO\�IDOVH��$�SUREDELOLW\�RI�RQH�PHDQV�WKDW�D�SURSRVLWLRQ�LV�FHUWDLQO\�WUXH��,Q�WKH�HPSLULFDO�
VFLHQFHV��DEVROXWH�FHUWDLQW\�LQ�XQDWWDLQDEOH��DOWKRXJK�VRPH�SURSRVLWLRQV��VXFK�DV�WKH�FODLP�WKDW�
WKH�(DUWK�RUELWV�WKH�6XQ��KDYH�SUREDELOLWLHV�YHU\�FORVH�WR�RQH���
�
3UREDELOLW\�RIWHQ�LV�H[SUHVVHG�DV�D�SHUFHQWDJH��7KXV��D�����SUREDELOLW\�DQG�D�����SUREDELOLW\�DUH�
WKH�VDPH�WKLQJ��$QRWKHU�ZD\�WR�GHVFULEH�XQFHUWDLQW\�LV�ZLWK�RGGV��,I�WKH�SUREDELOLW\�WKDW�D�
SDUWLFXODU�EDVHEDOO�WHDP�ZLOO�ZLQ�WKH�:RUOG�6HULHV�LV������WKH�RGGV�DUH����WR�����RU��
HTXLYDOHQWO\������WR�����
�
7R�SODFH�WKH�ILQGLQJV�DQG�LQIHUHQFHV�RI�IRUHQVLF�VFLHQWLVWV�LQ�D�SUREDELOLVWLF�IUDPHZRUN��LW�LV�
QHFHVVDU\�WR�GLVWLQJXLVK�EHWZHHQ�GDWD�RU�REVHUYDWLRQV�RQ�WKH�RQH�KDQG��DQG�K\SRWKHVHV�RQ�WKH�
RWKHU��7KDW�D�VSHFLILF�ILQJHU�LV�WKH�VRXUFH�RI�DQ�LPSUHVVLRQ�LV�D�K\SRWKHVLV��7KH�REVHUYHG�IHDWXUHV�
LQ�D�SDLU�RI�ILQJHUSULQWV�DUH�GDWD��7KH�GDWD�FDQ�PDNH�WKH�K\SRWKHVLV�PRUH�SUREDEOH�RU�OHVV�
SUREDEOH�WKDQ�LW�RWKHUZLVH�ZRXOG�EH��7KH�SUREDELOLW\�EHIRUH�REWDLQLQJ�SDUWLFXODU�GDWD�LV�NQRZQ�DV�
WKH�SULRU�SUREDELOLW\��7KH�SUREDELOLW\�DIWHU�FRQVLGHULQJ�WKH�GDWD�LV�NQRZQ�DV�WKH�SRVWHULRU�
SUREDELOLW\���
�
7KH�SUHFLVH�UHODWLRQVKLS�EHWZHHQ�WKH�SULRU�DQG�SRVWHULRU�SUREDELOLW\�LV�JLYHQ�E\�D�IRUPXOD�NQRZQ�
DV�%D\HV¶V�UXOH��7KH�UXOH�WHOOV�XV�KRZ�WR�XSGDWH�WKH�SULRU�SUREDELOLW\�LQ�OLJKW�RI�WKH�GDWD��:KHQ�
WKHUH�DUH�RQO\�WZR�SRVVLEOH�K\SRWKHVHV�WR�FRQVLGHU²VXFK�DV�WKH�K\SRWKHVLV�WKDW�WZR�LPSUHVVLRQV�
FRPH�IURP�WKH�VDPH�ILQJHUV�DQG�WKH�FRPSHWLQJ�K\SRWKHVLV�WKDW�WKH\�FRPH�IURP�GLIIHUHQW�
ILQJHUV²WKH�LQFUHDVH�RU�GHFUHDVH�LQ�WKH�SUREDELOLW\�GHSHQGV�RQ�D�VLQJOH�IDFWRU��FDOOHG�WKH�
OLNHOLKRRG�UDWLR��6SHFLILFDOO\��WKH�SRVWHULRU�RGGV�DUH�WKH�SULRU�RGGV�PXOWLSOLHG�E\�WKH�OLNHOLKRRG�
UDWLR��VHH�%R[�����IRU�H[DPSOHV���7KH�OLNHOLKRRG�UDWLR�WKXV�PHDVXUHV�WKH�VWUHQJWK�RI�WKH�HYLGHQFH��
$�ODUJH�OLNHOLKRRG�UDWLR�PHDQV�WKDW�WKH�HYLGHQFH�LV�SRZHUIXO��LW�UDLVHV�WKH�RGGV�E\�D�ODUJH�IDFWRU���
�
7KH�OLNHOLKRRG�UDWLR�LV�MXVW�WKH�SUREDELOLW\�RI�WKH�GDWD�ZKHQ�RQH�K\SRWKHVLV�LV�WUXH�FRPSDUHG�WR�
�GLYLGHG�E\��WKH�SUREDELOLW\�RI�WKH�GDWD�ZKHQ�WKH�FRPSHWLQJ�K\SRWKHVLV�LV�WUXH��)RU�H[DPSOH��
ZKHQ�WKH�IHDWXUHV�LQ�D�ODWHQW�SULQW�DQG�DQ�H[HPSODU�DUH�WHQ�WKRXVDQG�WLPHV�PRUH�SUREDEOH�IRU�
PDWHV�WKDQ�QRQPDWHV��WKH�OLNHOLKRRG�UDWLR�LV�WHQ�WKRXVDQG��2EVHUYLQJ�WKHVH�IHDWXUHV�ERRVWV�WKH�
SULRU�RGGV�IRU�LGHQWLW\��ZKDWHYHU�WKH\�PD\�EH��E\�D�IDFWRU�RI�WHQ�WKRXVDQG��,Q�SULQFLSOH��DW�OHDVW��
DQ�H[DPLQHU�FRXOG�HVWLPDWH�WKH�OLNHOLKRRG�UDWLR�VXEMHFWLYHO\�RU�FRXOG�FRPSXWH�LW�XVLQJ�D�
VWDWLVWLFDO�PRGHO��VHH�&KDSWHUV�������DQG����

�������������������������������������������������������������������������������������������������������������������������������������������������������������
5REHUWVRQ��%��DQG�*��9LJQDX[��,QWHUSUHWLQJ�(YLGHQFH��(YDOXDWLQJ�)RUHQVLF�6FLHQFH�LQ�WKH�&RXUWURRP��-RKQ�:LOH\�	�
6RQV��������
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�

�
�
&KDSWHU����7KH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�DQG�7HUPLQRORJ\�

���

%R[������3UREDELOLWLHV��/LNHOLKRRG�5DWLRV��DQG�,QGLYLGXDOL]DWLRQ�
�
7KH�WHUP�³LQGLYLGXDOL]DWLRQ´�FDQ�EH�JLYHQ�YDULRXV�SUREDELOLVWLF�LQWHUSUHWDWLRQV��7KH�WUDGLWLRQDO�QRWLRQ�RI�
XQLYHUVDO�LQGLYLGXDOL]DWLRQ�PHDQV�WKDW�WKH�SUREDELOLW\�RI�ILQGLQJ�DQRWKHU�PDWFKLQJ�H[HPSODU��LI�H[HPSODUV�
H[LVWHG�IRU�HYHU\RQH�LQ�WKH�ZRUOG��LV�HVVHQWLDOO\�]HUR��+RZHYHU��SUREDELOLW\�WKHRU\�VKRZV�KRZ�HYLGHQFH�
WKDW�LV�QRW�LQGLYLGXDOL]LQJ�LQ�WKLV�WUDGLWLRQDO�VHQVH�VWLOO�FDQ�EH�H[WUHPHO\�SRZHUIXO��
�
$V�LQGLFDWHG�LQ�WKH�WH[W��SUREDELOLWLHV�FDQ�EH�DVVLJQHG�WR�WZR�GLIIHUHQW�K\SRWKHVHV������WKDW�WZR�
LPSUHVVLRQV�FRPH�IURP�WKH�VDPH�ILQJHU��V���DQG�����WKDW�WKH\�FRPH�IURP�GLIIHUHQW�ILQJHUV��G���,I�3H_V�
GHQRWHV�WKH�SUREDELOLW\�RI�WKH�REVHUYDWLRQV��WKH�HYLGHQFH�IURP�WKH�ODWHQW�SULQW�H[DPLQDWLRQ��ZKHQ�WKH�
SULQWV�DUH�IURP�WKH�VDPH�VRXUFH��DQG�3H_G�UHSUHVHQWV�WKH�SUREDELOLW\�ZKHQ�WKH\�DUH�IURP�GLIIHUHQW�VRXUFHV��
WKHQ�D�VLPSOH�PHDVXUH�RI�WKH�H[WHQW�WR�ZKLFK�WKH�REVHUYDWLRQV�VXSSRUW�WKH�IRUPHU�K\SRWKHVLV�RYHU�WKH�
ODWWHU�LV�WKH�OLNHOLKRRG�UDWLR��/5� �3H_V���3H_G���
�
$FFRUGLQJ�WR�%D\HV¶V�UXOH��SRVWHULRU�RGGV� �/5�î�SULRU�RGGV��6XSSRVH�WKH�OLNHOLKRRG�UDWLR�LV�RQH�PLOOLRQ��
PHDQLQJ�WKDW�DQ�DSSDUHQW�PDWFK�LV�RQH�PLOOLRQ�WLPHV�PRUH�SUREDEOH�LI�WKH�SULQWV�FRPH�IURP�WKH�VDPH�
VRXUFH�WKDQ�LI�WKH\�FRPH�IURP�GLIIHUHQW�VRXUFHV��$OWKRXJK�WKLV�OLNHOLKRRG�UDWLR�VHHPV�H[WUHPHO\�KLJK��LI�
ZH�DVVXPH�IRU�WKH�VDNH�RI�DUJXPHQW�WKDW�DOO�UHVLGHQWV�RI�1HZ�<RUN�&LW\�ZHUH�HTXDOO\�OLNHO\�WR�KDYH�PDGH�
DQ�LPSUHVVLRQ��WKHQ�WKH�RGGV�RI�V�WR�G�FKDQJH�IURP�RQH�WR�HLJKW�PLOOLRQ��EHIRUH�FRQVLGHULQJ�WKH�HYLGHQFH��
WR�RQH�WR�HLJKW��DIWHU�FRQVLGHULQJ�WKH�HYLGHQFH����
�
)RU�VXVSHFW�SRSXODWLRQV�RI�YDULRXV�VL]HV��WKH�SRVWHULRU�RGGV�RI�LGHQWLW\�IRU�HYLGHQFH�ZLWK�WKLV�OLNHOLKRRG�
UDWLR�DUH�DV�IROORZV��
�

3RSXODWLRQ�VL]H� 3RVWHULRU�RGGV�RI�SUREDELOLW\�
�/5� ������������

7KH�ZRUOG��a��������������� ��������
8QLWHG�6WDWHV��a������������� ������
1HZ�<RUN�&LW\��a����������� ����
&RORUDGR�6SULQJV��a��������� ������
:DOOD�:DOOD��a�������� �����
$�FROOHJH�GRUPLWRU\��a����� ��������

�
Table 1.2: Posterior odds of identity for evidence with a likelihood ratio of 1,000,000 in populations in 

which everyone has the same prior odds on being the source of a latent print 
�
$Q�H[DPLQHU�ZKR�PDNHV�D�VRXUFH�DWWULEXWLRQ�LV�JLYLQJ�DQ�RSLQLRQ�WKDW�WKH�SRVWHULRU�SUREDELOLW\�LV�
SUDFWLFDOO\������������
�
�
���� 6XPPDU\�
�
7KLV�FKDSWHU�GHILQHV�YDULRXV�WHUPV�DQG�FRQFHSWV�WKDW�DUH�FHQWUDO�WR�WKH�DVVHVVPHQW�RI�ODWHQW�SULQW�
HYLGHQFH��,Q�SDUWLFXODU��LW�GHVFULEHV�WKH�VWHSV�RI�WKH�$&(�9�SURFHVV�DV�FXUUHQWO\�SUDFWLFHG�DQG�
XQGHUVWRRG�E\�WKH�ODWHQW�SULQW�H[DPLQDWLRQ�FRPPXQLW\�DQG�GLVFXVVHV�KRZ�H[FOXVLRQV�DQG�
LGHQWLILFDWLRQV�DUH�IXQGDPHQWDOO\�VWDWHPHQWV�RI�SUREDELOLWLHV��%HFDXVH�KXPDQV�FRQGXFW�WKH�
SURFHVV��KXPDQ�IDFWRUV�FDQ�LQIOXHQFH�WKH�RXWFRPH�RI�DQ�H[DPLQDWLRQ��%LDV�DQG�HUURU�FDQ�RFFXU�LQ�
DQ\�SURFHVV�IRU�PDNLQJ�FRPSDULVRQV�DQG�GUDZLQJ�LQIHUHQFHV��,Q�WKH�FRQWH[W�RI�ODWHQW�SULQW�
H[DPLQDWLRQ��WKH\�FDQ�SOD\�D�UROH�LQ�WKH�ILQDO�GHFLVLRQ�PDGH�E\�DQ�H[DPLQHU��0DQ\�RWKHU�KXPDQ�
IDFWRUV�DUH�DW�SOD\�LQ�WKH�ODWHQW�SULQW�ZRUN�HQYLURQPHQW��DV�DGGUHVVHG�LQ�WKH�FKDSWHUV�WKDW�IROORZ��
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�

�
�
&KDSWHU����+XPDQ�)DFWRUV�DQG�(UURUV�

���

&KDSWHU����+XPDQ�)DFWRUV�DQG�(UURUV�
�
�

+XPDQ�EHLQJV��LQ�DOO�OLQHV�RI�ZRUN��PDNH�HUURUV��(UURUV�FDQ�EH�SUHYHQWHG�E\�
GHVLJQLQJ�V\VWHPV�WKDW�PDNH�LW�KDUG�IRU�SHRSOH�WR�GR�WKH�ZURQJ�WKLQJ�DQG�HDV\�IRU�
SHRSOH�WR�GR�WKH�ULJKW�WKLQJ��&DUV�DUH�GHVLJQHG�VR�WKDW�GULYHUV�FDQQRW�VWDUW�WKHP�
ZKLOH�LQ�UHYHUVH�EHFDXVH�WKDW�SUHYHQWV�DFFLGHQWV��:RUN�VFKHGXOHV�IRU�SLORWV�DUH�
GHVLJQHG�VR�WKH\�GRQ¶W�IO\�WRR�PDQ\�FRQVHFXWLYH�KRXUV�ZLWKRXW�UHVW�EHFDXVH�
DOHUWQHVV�DQG�SHUIRUPDQFH�DUH�FRPSURPLVHG��

²7R�(UU�,V�+XPDQ��%XLOGLQJ�$�6DIHU�+HDOWK�6\VWHP��

�
�

,QWURGXFWLRQ�DQG�6FRSH�
�
2QH�JRDO�RI�WKLV�FKDSWHU�RQ�KXPDQ�IDFWRUV�DQG�HUURUV�LQ�ODWHQW�SULQW�H[DPLQDWLRQ�LV�WR�H[SODLQ�WKH�
V\VWHPV�YLHZ�RI�KXPDQ�IDFWRUV��:KDW�LV�WUXH�RI�GULYHUV�DQG�SLORWV²QRW�WR�PHQWLRQ�MXGJHV��SROLFH�
RIILFHUV��ODZ\HUV��VROGLHUV��DQG�VFKRODUV²LV�DOVR�WUXH�RI�IRUHQVLF�VFLHQWLVWV�DQG�WHFKQLFLDQV��$OO�RI�
XV�PDNH�HUURUV��7KLV�UHSRUW�PDNHV�QR�HIIRUW�WR�KLGH�WKLV�IDFW��7R�WKH�FRQWUDU\��WKH�:RUNLQJ�*URXS�
DJUHHV�WKDW�WKH�³FXOWXUH�RI�EODPH�PXVW�EH�EURNHQ�GRZQ��>DQG@�ZH�PXVW�V\VWHPDWLFDOO\�GHVLJQ�
VDIHW\�LQWR�SURFHVVHV�´��

�

�/DWHU�FKDSWHUV�DSSO\�WKHVH�LGHDV�WR�PDWWHUV�VXFK�DV�WKH�WUDLQLQJ�DQG�
ZRUNLQJ�HQYLURQPHQW�RI�H[DPLQHUV�DV�ZHOO�DV�WKHLU�SHUIRUPDQFH�LQ�LQWHUSUHWLQJ�HYLGHQFH�DQG�
UHSRUWLQJ�DQG�WHVWLI\LQJ�DERXW�WKHLU�ILQGLQJV���

7KH�RWKHU�PDMRU�JRDO�RI�WKLV�FKDSWHU�LV�WR�GHVFULEH�PHWKRGV�IRU�TXDQWLI\LQJ�WKH�ULVN�RI�HUURUV�LQ�
ODWHQW�SULQW�H[DPLQDWLRQV��0HDVXULQJ�WKH�LQFLGHQFH�RI�HUURUV�VHUYHV�WKUHH�IXQFWLRQV��)LUVW��
VWXG\LQJ�HUURU�LV�DQ�LQWHJUDO�SDUW�RI�VFLHQFH��$�EDVLF�WHQHW�RI�H[SHULPHQWDO�VFLHQFH�LV�WKDW�³HUURUV�
DQG�XQFHUWDLQWLHV�H[LVW�WKDW�PXVW�EH�UHGXFHG�E\�LPSURYHG�H[SHULPHQWDO�WHFKQLTXHV�DQG�UHSHDWHG�
PHDVXUHPHQWV��DQG�WKRVH�HUURUV�UHPDLQLQJ�PXVW�DOZD\V�EH�HVWLPDWHG�WR�HVWDEOLVK�WKH�YDOLGLW\�RI�
RXU�UHVXOWV�´���:KDW�DSSOLHV�WR�SK\VLFV�DQG�FKHPLVWU\�DSSOLHV�WR�DOO�RI�IRUHQVLF�VFLHQFH��³$�NH\�
WDVN�«�IRU�WKH�DQDO\VW�DSSO\LQJ�D�VFLHQWLILF�PHWKRG�LV�WR�FRQGXFW�D�SDUWLFXODU�DQDO\VLV�WR�LGHQWLI\�
DV�PDQ\�VRXUFHV�RI�HUURU�DV�SRVVLEOH��WR�FRQWURO�RU�HOLPLQDWH�DV�PDQ\�DV�SRVVLEOH��DQG�WR�HVWLPDWH�
WKH�PDJQLWXGH�RI�UHPDLQLQJ�HUURUV�VR�WKDW�WKH�FRQFOXVLRQV�GUDZQ�IURP�WKH�VWXG\�DUH�YDOLG�´��

�

�,Q�
RWKHU�ZRUGV��HUURUV�VKRXOG��WR�WKH�H[WHQW�SRVVLEOH��EH�LGHQWLILHG�DQG�TXDQWLILHG��

6HFRQG��PHDVXULQJ�DQG�WUDFNLQJ�HUURU�UDWHV�LV�SDUW�RI�D�FRPSUHKHQVLYH�TXDOLW\�FRQWURO�DQG�
DVVXUDQFH�V\VWHP��7KLV�LGHD�LV�QRW�QHZ��,Q�WKH�ILHOG�RI�PHGLFLQH��LW�KDV�EHHQ�FDOOHG�WKH�³HUURU�
PRYHPHQW�´�DQG�LW�KDV�ILUP�URRWV�LQ�LQGXVWULDO�SV\FKRORJ\���

�������������������������������������������������
���1DWLRQDO�$FDGHP\�RI�6FLHQFHV��,QVWLWXWH�RI�0HGLFLQH��&RPPLWWHH�RQ�4XDOLW\�RI�+HDOWK�&DUH�LQ�$PHULFD��7R�(UU�,V�
+XPDQ��%XLOGLQJ�$�6DIHU�+HDOWK�6\VWHP��1DWLRQDO�$FDGHPLHV�3UHVV��������S��L[��

�$OWKRXJK�LW�LV�GLIILFXOW�WR�

���,ELG��
���%HYLQJWRQ��3��DQG�'��5RELQVRQ��'DWD�5HGXFWLRQ�DQG�(UURU�$QDO\VLV�IRU�WKH�3K\VLFDO�6FLHQFHV���UG�HG��0F*UDZ�
+LOO��������S�����
���1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�
6FLHQFH�&RPPXQLW\��6WUHQJWKHQLQJ�)RUHQVLF�6FLHQFH�LQ�WKH�8QLWHG�6WDWHV��$�3DWK�)RUZDUG��1DWLRQDO�$FDGHPLHV�
3UHVV��������S�������
���6HH��H�J���1$6��,QVWLWXWH�RI�0HGLFLQH��RS��FLW���DQG�+RIHU��7���(��.HUU��DQG�5��+D\ZDUG��³:KDW�,V�DQ�(UURU"´�
(IIHFWLYH�&OLQLFDO�3UDFWLFH�����������������
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GHPRQVWUDWH�WKDW�WKH�PHGLFDO�HUURU�PRYHPHQW�KDV�LPSURYHG�KRVSLWDO�SDWLHQW�VDIHW\�LQ�JHQHUDO����
TXDQWLWDWLYH�DQDO\VLV�FDQ�LGHQWLI\�IDFWRUV�DVVRFLDWHG�ZLWK�HUURUV²LQFOXGLQJ�SUHYHQWDEOH�RQHV²
DQG�WKXV�VXJJHVW�VWUDWHJLHV�IRU�HUURU�UHGXFWLRQ���

�

�&KDSWHU���GLVFXVVHV�WKH�LPSRUWDQFH�RI�
LPSOHPHQWLQJ�HIIHFWLYH�V\VWHPV�WR�GHWHFW�GHYLDWLRQV�IURP�GHVLUHG�SUDFWLFHV�DQG�LQFRUUHFW�
MXGJPHQWV�LQ�ODWHQW�SULQW�FDVHZRUN��

)LQDOO\��LQ�WKH�OHJDO�V\VWHP��TXDQWLILHG�³HUURU�
UDWHV´�KDYH�ORQJ�EHHQ�D�FRQVLGHUDWLRQ�LQ�
MXGJLQJ�WKH�DGPLVVLELOLW\�RI�ILQGLQJV�RU�WKH�
ZHLJKW�WKDW�VKRXOG�EH�JLYHQ�WR�WKHP��
4XDQWLILFDWLRQ�QRW�RQO\�FDQ�OHDG�WR�
LPSURYHPHQWV�LQ�WKH�UHOLDELOLW\�DQG�YDOLGLW\�RI�
FXUUHQW�SUDFWLFHV��EXW�LW�DOVR�FRXOG�DVVLVW�LQ�
PRUH�DSSURSULDWH�XVH�RI�WKH�HYLGHQFH�E\�
IDFW�ILQGHUV��7KH�REMHFWLYH��LQ�RWKHU�ZRUGV��LV�
LPSURYLQJ�WKH�³EDFN�HQG´�RI�WKH�V\VWHP²WKH�
XVH�RI�WKH�HYLGHQFH�LQ�LQYHVWLJDWLRQV�DQG�OHJDO�
SURFHHGLQJV��0DQ\�FRXUW�RSLQLRQV�KDYH�
GLVFXVVHG�HUURU�UDWHV�RI�VFLHQWLILF�WHVWV�VXFK�DV�
SRO\JUDSK\��VSHDNHU�LGHQWLILFDWLRQ��DQG�ODWHQW�
SULQW�LGHQWLILFDWLRQ�DV�D�FRQVLGHUDWLRQ�DIIHFWLQJ�
WKH�DGPLVVLELOLW\�RI�WKHVH�WHVWV��7R�DVFHUWDLQ�WKH�
SURVSHFWV�IRU�XVHIXO�TXDQWLILFDWLRQ��KRZHYHU��
WKHUH�PXVW�EH�FODULW\�DERXW�WKH�PHDQLQJ�RI�WKH�
VXUSULVLQJO\�DPELJXRXV�WHUP�³HUURU´�DV�LW�
DSSOLHV�WR�WKH�WDVN�RI�ODWHQW�SULQW�LGHQWLILFDWLRQ��
,W�LV�QHFHVVDU\�WR�FRQVLGHU�YDULRXV�ZD\V�WR�
PHDVXUH�D�VXLWDEO\�GHILQHG�³HUURU�UDWH´�WKDW�FDQ�
EH�XVHG�WR�DVVHVV�WKH�YDOLGLW\�RI�WKH�PHWKRG�DQG�
FRQFOXVLRQV��
�
���� 7KH�6\VWHPV�9LHZ�RI�(UURUV�DQG�+XPDQ�)DFWRUV�
�
7KH�V\VWHPV�YLHZ�RI�KXPDQ�HUURU�UHJDUGV�HUURUV�DQG�DGYHUVH�HYHQWV�DV�D�IXQFWLRQ�RI�D�V\VWHP�RI�
LQWHUDFWLQJ�SDUWV��DQ\�RU�DOO�RI�ZKLFK�FRXOG�SUHVHQW�RSSRUWXQLWLHV�IRU�SUHYHQWLQJ�DQG�FRUUHFWLQJ�
HUURUV��)RUHQVLF�VFLHQFH�HYLGHQFH�UHVXOWV�IURP�D�FRPSOH[�SURGXFWLYH�V\VWHP��$�VLQJOH�H[DPLQHU�
FRQGXFWV�ODWHQW�SULQW�H[DPLQDWLRQV�XVLQJ�YDULRXV�WHFKQRORJLFDO�WRROV��EXW�PRUH�WKDQ�RQH�
LQGLYLGXDO�SDUWLFLSDWHV�LQ�WKH�SURGXFWLRQ�SURFHVV��$�GHWHFWLYH�PD\�SURYLGH�FDQGLGDWH�VXVSHFW�
SULQWV��DQG�DQ�H[DPLQHU�PD\�UXQ�D�VHDUFK�RI�DQ�DXWRPDWHG�ILQJHUSULQW�LGHQWLILFDWLRQ�V\VWHP�
�$),6��WKDW�SURGXFHV�ERWK�YLDEOH�PDWFKHV�DQG�QRQPDWFKHV�WKDW�LQLWLDOO\�DSSHDU�VLPLODU��)LQDOO\��

�������������������������������������������������
���/DQGULJDQ��&���*��3DUU\��&��%RQHV��HW�DO��³7HPSRUDO�7UHQGV�LQ�5DWHV�RI�3DWLHQW�+DUP�5HVXOWLQJ�IURP�0HGLFDO�
&DUH�´�1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH��������������������
���0DFNOLV��5���7��0HLHU��DQG�0��:HLQKRXV��³(UURU�5DWHV�LQ�&OLQLFDO�5DGLRWKHUDS\�´�-RXUQDO�RI�&OLQLFDO�2QFRORJ\��
�����������������DQG�:HLQJDUW��6���5��:LOVRQ��5��*LEEHUG��HW�DO��³(SLGHPLRORJ\�RI�0HGLFDO�(UURU�´�%ULWLVK�0HGLFDO�
-RXUQDO�������������������
���'DXEHUW�Y��0HUUHOO�'RZ�3KDUPDFHXWLFDOV��,QF�������8�6��������������
���,G��DW������

%R[������Daubert v. Merrell Dow 
Pharmaceuticals, Inc.,�DQG�³(UURU�5DWHV´�
�
,Q�'DXEHUW�Y��0HUUHOO�'RZ�3KDUPDFHXWLFDOV��
,QF�����WKH�6XSUHPH�&RXUW�ZURWH�WKDW�IHGHUDO�FRXUWV�
VKRXOG�GHWHUPLQH�ZKHWKHU�FRQWHVWHG�VFLHQWLILF�
HYLGHQFH�LV�³VFLHQWLILFDOO\�YDOLG�´�,W�OLVWHG�IRXU�
QRQ�H[KDXVWLYH�IDFWRUV�WKDW�WULDO�MXGJHV�FRXOG�
FRQVLGHU�LQ�PDNLQJ�WKHVH�GHWHUPLQDWLRQV��2QH�RI�
WKHVH�IDFWRUV�FDPH�IURP�D�IHGHUDO�FRXUW�RI�DSSHDOV�
RSLQLRQ�RQ�VSHFWURJUDSKLF�YRLFH�LGHQWLILFDWLRQ�WKDW�
UHOLHG�RQ�ODERUDWRU\�H[SHULPHQWV�PHDVXULQJ�WKH�
UDWH�RI�IDOVH�SRVLWLYHV�DQG�IDOVH�QHJDWLYHV��&LWLQJ�
WKLV�FDVH��WKH�6XSUHPH�&RXUW�VWDWHG��³,Q�WKH�FDVH�RI�
D�SDUWLFXODU�VFLHQWLILF�WHFKQLTXH��WKH�FRXUW�
RUGLQDULO\�VKRXOG�FRQVLGHU�WKH�NQRZQ�RU�SRWHQWLDO�
UDWH�RI�HUURU�´��
�

��

7KH�UXOHV�RI�HYLGHQFH�LQ�PDQ\�VWDWHV�WUHDW�³JHQHUDO�
DFFHSWDQFH´�LQ�WKH�VFLHQWLILF�FRPPXQLW\�UDWKHU�
WKDQ�³VFLHQWLILF�YDOLGLW\´�DV�WKH�WRXFKVWRQH�IRU�
DGPLWWLQJ�VFLHQWLILF�HYLGHQFH��&RXUWV�LQ�WKHVH�
MXULVGLFWLRQV�KDYH�WUHDWHG�HUURU�UDWHV�IURP�
FRQWUROOHG�H[SHULPHQWV�DV�D�IDFWRU�WKDW�FDQ�KHOS�
VKRZ�ZKHWKHU�D�WHFKQLTXH�LV�JHQHUDOO\�DFFHSWHG��

�
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DGGLWLRQDO�LQGLYLGXDOV�PD\�YHULI\�ZRUN��7KXV��WKH�HWLRORJ\�RI�HUURUV�UHTXLUHV�D�FKDUDFWHUL]DWLRQ�RI�
QRW�RQO\�WKH�FRQWULEXWLRQV�RI�HDFK�VWDWH�RI�WKH�SURFHVV�WR�SRWHQWLDO�HUURUV��EXW�DOVR�WKHLU�
LQWHUDFWLRQV��VLQFH�LQWHUDFWLRQV�DPRQJ�SDUWV�RI�WKH�V\VWHP�FDQ�VHUYH�WR�UHGXFH�HUURUV�RU�FRQWULEXWH�
WR�WKHP��6LPSO\�EODPLQJ�HUURUV�RQ�LQGLYLGXDOV�LV�VLPSOLVWLF�DQG�XQSURGXFWLYH��2QH�PXVW�
DSSUHFLDWH�KRZ�KXPDQ�DFWRUV�IXQFWLRQ�LQ�DQG�LQWHUDFW�ZLWK�RWKHU�FRPSRQHQWV�RI�D�PRUH�FRPSOH[�
V\VWHP��
�
7KH�³6ZLVV�FKHHVH´�PRGHO�RI�HUURUV��VHH�)LJXUH�����LQ�&KDSWHU�������ZKLFK�DOORZV�FODVVLILFDWLRQV�
RI�YDULRXV�KXPDQ�IDFWRUV�WKDW�FRQWULEXWH�WR�HUURUV��SURYLGHV�D�IUDPHZRUN�IRU�LGHQWLI\LQJ�
ZHDNQHVVHV�LQ�WKH�H[DPLQDWLRQ�SURFHVV��%ULHIO\��WKLV�IUDPHZRUN�LQYROYHV�IDFWRUV�WKDW�DUH�VSHFLILF�
WR�DQ�LQGLYLGXDO�H[DPLQHU��WKRVH�WKDW�DUH�IHDWXUHV�RU�SURGXFWV�RI�WKH�ZRUN�HQYLURQPHQW��DQG�WKRVH�
WKDW�DUH�WKH�UHVXOW�RI�IDLOXUHV�RI�VXSHUYLVLRQ�DQG�WKH�VWUXFWXUH�RI�WKH�RUJDQL]DWLRQ��7KLV�PRGHO�LV�
H[SODLQHG�LQ�PRUH�GHWDLO�LQ�&KDSWHU����$�VHPLQDO�H[DPSOH�RI�WKH�HIIHFWV�RI�LQWHUDFWLRQV�EHWZHHQ�
KXPDQV�DQG�WHFKQRORJ\�FRPHV�IURP�+XWFKLQV���

�

�ZKR�FKDUDFWHUL]HG�WKH�WRROV��SURFHGXUHV��
WUDLQLQJ��DQG�FKHFNOLVWV�WKDW�DOORZ�D�FRFNSLW�FUHZ��ZRUNLQJ�ZLWK�WRROV�VXFK�DV�DLUVSHHG�LQGLFDWRUV��
WR�HQVXUH�WKDW�DQ�DLUSODQH�GRHV�QRW�VWDOO�RQ�ODQGLQJ�DSSURDFK��7KH�LQGLFDWRUV�DQG�FRQWURO�VXUIDFH�
VHWWLQJV�SURYLGH�YDOXDEOH�VDIHW\�PDUJLQV�DQG�FKHFNV��EXW�WKH\�FDQ�DOVR�FDQ�OHDG�WR�FUDVKHV�LI�VHW�
LQFRUUHFWO\���

6LPLODUO\��ODWHQW�SULQW�H[DPLQDWLRQ�PD\�ZHOO�EHQHILW�IURP�SURFHGXUHV�VXFK�DV�YHULILFDWLRQ��EXW�LI�
VXFK�SURFHGXUHV�DUH�LPSOHPHQWHG�LPSURSHUO\��WKH\�FDQ�OHDG�WR�D�PHUH�LOOXVLRQ�RI�HUURU�UHGXFWLRQ��
1RW�NQRZLQJ�ZKHQ�DQ�H[DPLQHU�KDV�HUUHG�PDNHV�HUURU�UHGXFWLRQ�GLIILFXOW��1XPHURXV�VWXGLHV�
KDYH�IRXQG�WKDW�ZLWKRXW�TXLFN�DQG�DFFXUDWH�IHHGEDFN�RQ�FRUUHFW�DQG�LQFRUUHFW�MXGJPHQWV��
H[SHULHQFH�GRHV�QRW�HQKDQFH�H[SHUWLVH���DQG�WKDW�H[SHUWV�URXWLQHO\�RYHUHVWLPDWH�WKHLU�VNLOOV����
:HDWKHU�IRUHFDVWHUV�DUH�SDUWLFXODUO\�ZHOO�FDOLEUDWHG��ZKHQ�WKH\�UHSRUW�WKDW�WKH�FKDQFH�RI�UDLQ�LV�
�����LW�UDLQV�DERXW�����RI�WKH�WLPH��/DZ\HUV�DQG�GRFWRUV�DUH�QRW�VR�ZHOO�FDOLEUDWHG��WKHLU�
SUHGLFWLRQV�RI�WKH�RXWFRPHV�RI�FDVHV�WHQG�WR�EH�RSWLPLVWLF����7KH�H[SODQDWLRQ�IRU�WKH�GLIIHUHQFH��
DW�OHDVW�LQ�SDUW��LV�WKDW�PHWHRURORJLVWV�JHW�IUHTXHQW��LPPHGLDWH�IHHGEDFN�DQG�UHZDUGV�IRU�FRUUHFW�
SUHGLFWLRQV����,Q�IRUHQVLF�KDQGZULWLQJ�DQDO\VLV��ODWHQW�SULQW�LGHQWLILFDWLRQ��WRROPDUN�LGHQWLILFDWLRQ��
DQG�RWKHU�SDWWHUQ�DQG�LPSUHVVLRQ�HYLGHQFH�FRPSDULVRQV��H[DPLQHUV�GR�QRW�URXWLQHO\�UHFHLYH�VXFK�
SURPSW�DQG�IUHTXHQW�IHHGEDFN���

�������������������������������������������������
���7KLV�PRGHO�LV�SUHVHQWHG�LQ�5HDVRQ��-��+XPDQ�(UURU��&DPEULGJH�8QLYHUVLW\�3UHVV��������,W�LV�UHILQHG�LQ�
:LHJPDQQ��'��DQG�6��6KDSSHOO��$�+XPDQ�(UURU�$SSURDFK�WR�$YLDWLRQ�$FFLGHQW�$QDO\VLV��7KH�+XPDQ�)DFWRUV�
$QDO\VLV�DQG�&ODVVLILFDWLRQ�6\VWHP��$VKJDWH�3XEOLVKLQJ��������

�8QGHU�ZKDW�FLUFXPVWDQFHV�ZRXOG�H[DPLQHUV�UHDOL]H�WKDW�WKH\�
DUH�ZRUNLQJ�ZLWK�SULQWV�WKDW�DUH�EH\RQG�WKHLU�FXUUHQW�FDSDELOLWLHV"�,I�DQ�H[DPLQHU�IHHOV�WKDW�KLV�

���+XWFKLQV��(��³+RZ�D�&RFNSLW�5HPHPEHUV�,WV�6SHHGV�´�&RJQLWLYH�6FLHQFH�����������������
���(�J���%D]HUPDQ��0��DQG�0��1HDOH��1HJRWLDWLQJ�5DWLRQDOO\��)UHH�3UHVV��������S�������DQG�7YHUVN\��$��DQG�'��
.DKQHPDQ��³5DWLRQDO�&KRLFH�DQG�WKH�)UDPLQJ�RI�'HFLVLRQV�´�-RXUQDO�RI�%XVLQHVV�������������������
���+RIIUDJH��8��³2YHUFRQILGHQFH�´�,Q�&RJQLWLYH�,OOXVLRQV��$�+DQGERRN�RQ�)DOODFLHV�DQG�%LDVHV�LQ�7KLQNLQJ��
-XGJPHQW��DQG�0HPRU\��3V\FKRORJ\�3UHVV��������DQG�/LFKWHQVWHLQ��6���%��)LVFKKRII��DQG�/��3KLOOLSV��³&DOLEUDWLRQ�RI�
3UREDELOLWLHV��7KH�6WDWH�RI�WKH�$UW�WR������´�-XGJPHQW�8QGHU�8QFHUWDLQW\��+HXULVWLFV�DQG�%LDVHV��&DPEULGJH�
8QLYHUVLW\�3UHVV��������
���*RRGPDQ�'HODKXQW\��-���3��*UDQKDJ��0�+DUWZLJ��HW�DO��³,QVLJKWIXO�RU�:LVKIXO��/DZ\HUV¶�$ELOLW\�WR�3UHGLFW�&DVH�
2XWFRPHV�´�3V\FKRORJ\��3XEOLF�3ROLF\��DQG�/DZ������������������
���6HH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�%HKDYLRUDO�DQG�6RFLDO�6FLHQFH�
5HVHDUFK�WR�,PSURYH�,QWHOOLJHQFH�$QDO\VLV�IRU�1DWLRQDO�6HFXULW\��,QWHOOLJHQFH�$QDO\VLV�IRU�7RPRUURZ��$GYDQFHV�
IURP�WKH�%HKDYLRUDO�DQG�6RFLDO�6FLHQFHV��1DWLRQDO�$FDGHPLHV�3UHVV��������
���.D\H��'���'��%HUQVWHLQ��DQG�-��0QRRNLQ��7KH�1HZ�:LJPRUH��$�7UHDWLVH�RQ�(YLGHQFH��([SHUW�(YLGHQFH���QG�HG��
$VSHQ�3XEOLVKHUV��������
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DELOLWLHV�IDU�RXWVWULS�KLV�FROOHDJXHV¶�DQG�LV�ZLOOLQJ�WR�PDNH�LGHQWLILFDWLRQV�WKDW�WKH\�ZRXOG�QRW��
KRZ�ZRXOG�VXFK�D�VLWXDWLRQ�EH�LGHQWLILHG�DQG�UHVROYHG"�3URFHGXUHV�WR�UHFRQFLOH�GLIIHUHQFHV�RI�
RSLQLRQ�PLJKW�RQO\�UHGXFH�WKH�LQGHSHQGHQFH�RI�HDFK�H[DPLQHU�ZLWKRXW�PRYLQJ�WKH�GHFLVLRQ�
FULWHULRQ�WRZDUG�DQ�RSWLPXP��
�
7KXV��SURFHGXUDO�FKDQJHV�DLPHG�DW�HUURU�UHGXFWLRQ�PXVW�EH�GHYLVHG�DQG�H[DPLQHG�DW�D�
V\VWHP�ZLGH�OHYHO��7KHVH�FKDQJHV�PXVW�HPSKDVL]H�GDWD�FROOHFWLRQ�DQG�IHHGEDFN�WR�DOORZ�ERWK�WKH�
DJHQF\�DQG�WKH�H[DPLQHUV�WR�DGMXVW�WKHLU�GHFLVLRQ�FULWHULD�DQG�PHWKRGV��:HOO�GHVLJQHG�
SURILFLHQF\�WHVWV��HPSOR\HG�WR�HQKDQFH�VNLOOV��DUH�RQH�ZD\�WR�VXSSO\�IHHGEDFN��([FOXGLQJ�
XQQHFHVVDU\�FRQWH[WXDO�LQIRUPDWLRQ�WKDW�PLJKW�DIIHFW�WKH�RXWFRPH�RI�DQ�H[DPLQDWLRQ�LV�DQRWKHU�
VWUDWHJ\�EHVW�LPSOHPHQWHG�ZLWK�DQ�DSSUHFLDWLRQ�RI�KRZ�WKH�V\VWHP�ZRUNV��VLQFH�VXFK�LQIRUPDWLRQ�
PD\�QHHG�WR�EH�LQWHJUDWHG�DW�ODWHU�VWDJHV�ZLWKRXW�DIIHFWLQJ�WKH�LQLWLDO�H[DPLQDWLRQ���
�
'HWHFWLQJ��DQDO\]LQJ��TXDQWLI\LQJ��DQG�UHGXFLQJ�HUURU�LV�GLIILFXOW��EXW�WKHVH�HIIRUWV�DUH�LPSRUWDQW�
TXDOLW\�DVVXUDQFH�VWHSV��7R�WDNH�WKHVH�VWHSV��KRZHYHU��LW�LV�QHFHVVDU\�WR�GHILQH�WHUPV�VXFK�DV�
³HUURU´�SUHFLVHO\��7KH�UHPDLQGHU�RI�WKLV�FKDSWHU��WKHUHIRUH��DQDO\]HV�WKH�PHDQLQJ�RI�³HUURU�´�
HOXFLGDWHV�VRPH�SRVVLEOH�W\SHV�DQG�VRXUFHV�RI�HUURU�LQ�WKH�$QDO\VLV��&RPSDULVRQ��(YDOXDWLRQ��DQG�
9HULILFDWLRQ��$&(�9��SURFHVV��DQG�FRPSDUHV�PHWKRGV�IRU�HVWLPDWLQJ�WKH�ULVN�RI�HUURU�LQ�ODWHQW�
IULFWLRQ�ULGJH�LGHQWLILFDWLRQ�DV�SHUIRUPHG�E\�H[DPLQHUV�IROORZLQJ�$&(�9���
�
���� (UURUV�LQ�([HFXWLQJ�D�3URFHGXUH�
�
:KHQ�DQ�LQGLYLGXDO�LV�H[SHFWHG�WR�IROORZ�ZHOO�GHILQHG�VWHSV�LQ�D�SURFHGXUH��D�GHSDUWXUH�IURP�WKH�
SURWRFRO�RU�D�PLVWDNH�LQ�RQH�RI�WKH�VWHSV�PLJKW�EH�GHVLJQDWHG�DQ�HUURU��)RU�H[DPSOH��VXSSRVH�WKDW�
D�IRUHQVLF�VHUYLFH�SURYLGHU�UHTXLUHV�LWV�H[DPLQHUV�WR�PDUN�WKH�XVHIXO�IHDWXUHV�LQ�D�ODWHQW�SULQW�
EHIRUH�PDNLQJ�D�VLGH�E\�VLGH�FRPSDULVRQ�WR�DQ�H[HPSODU��$�SDUWLFXODU�H[DPLQHU�QHJOHFWV�WR�GR�
VR��EXW�FRUUHFWO\�GHWHUPLQHV�WKDW�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�ODWHQW�LPDJHV�DQG�WKH�H[HPSODU�DUH�
VR�H[WHQVLYH�DQG�FOHDU�WKDW�WKH�SULQWV�FRXOG�QRW�KDYH�RULJLQDWHG�IURP�WKH�VDPH�VRXUFH��7KH�
H[DPLQHU�WKHQ�FRUUHFWO\�H[FOXGHV�WKH�VXVSHFW�IURP�ZKRP�WKH�H[HPSODU�FDPH��
�
7KLV�H[DPLQHU�KDV�QRW�HUUHG�LQ�WKH�VHQVH�RI�UHDFKLQJ�D�IDOVH�FRQFOXVLRQ��EXW�WKH�H[DPLQHU�KDV�
HUUHG�LQ�GHYLDWLQJ�IURP�WKH�SUHVFULEHG�SURFHGXUH��,GHQWLI\LQJ�VXFK�SURFHGXUDO�HUURUV��DOVR�FDOOHG�
³SURFHVV�HUURUV´�LQ�PHGLFLQH�����SHUKDSV�WKURXJK�DXGLWV�RI�FDVHZRUN��FRXOG�EH�YDOXDEOH�HYHQ�
ZKHQ�WKH�HUURUV�GLG�QRW�OHDG�WR�D�IDOVH�FRQFOXVLRQ��,I�WKH�SURFHGXUDO�VWHS�VHUYHV�D�XVHIXO�IXQFWLRQ�
LQ�JHQHUDO��WKHQ�GLVFRYHULQJ�WKDW�H[DPLQHUV�DUH�QRW�SHUIRUPLQJ�WKH�VWHS�PD\�ZDUUDQW�FRUUHFWLYH�
DFWLRQ��)RU�H[DPSOH��WKH�V\VWHP�PLJKW�EH�UHGHVLJQHG�VR�WKDW�H[DPLQHUV�PXVW�VLJQ�D�FKHFNOLVW�DV�
WKH\�JR�DORQJ�WR�UHPLQG�WKHP�WR�FRPSOHWH�HDFK�VWHS�LQ�RUGHU���
�

�

,I�DQ�DJHQF\�KDV�D�SROLF\�GHPDQGLQJ�EOLQG�YHULILFDWLRQ�RI�LGHQWLILFDWLRQV��DQRWKHU�H[DPSOH�RI�
SURFHGXUDO�HUURU�ZRXOG�EH�SURYLGLQJ�WKH�YHULI\LQJ�H[DPLQHU�ZLWK�WKH�NQRZOHGJH�WKDW�DQ�HDUOLHU�
H[DPLQDWLRQ�FRQGXFWHG�E\�D�KLJKO\�UHVSHFWHG�FROOHDJXH�UHVXOWHG�LQ�DQ�LGHQWLILFDWLRQ��6XFK�
SROLFLHV�VHUYH�WR�SUHYHQW�DQ\�³H[SHFWDQF\�HIIHFW´�IURP�LQIOXHQFLQJ�WKH�YHULILFDWLRQ��VHH�&KDSWHUV�
�������������������������������������������������
���+LFNQHU��-���'��*UDKDP��1��(OGHU��HW�DO��³7HVWLQJ�3URFHVV�(UURUV�DQG�7KHLU�+DUPV�DQG�&RQVHTXHQFHV�5HSRUWHG�
)URP�)DPLO\�0HGLFLQH�3UDFWLFHV��$�6WXG\�RI�WKH�$PHULFDQ�$FDGHP\�RI�)DPLO\�3K\VLFLDQV�1DWLRQDO�5HVHDUFK�
1HWZRUN�´�4XDOLW\�DQG�6DIHW\�LQ�+HDOWK�&DUH������������������
���&RPSDUH�6WHYHQVRQ��.���6��*LEVRQ��'��0DF'RQDOG��HW�DO��³0HDVXUHPHQW�RI�3URFHVV�DV�4XDOLW\�&RQWURO�LQ�WKH�
0DQDJHPHQW�RI�$FXWH�6XUJLFDO�(PHUJHQFLHV�´�%ULWLVK�-RXUQDO�RI�6XUJHU\������������������
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��DQG�����,Q�D�ODERUDWRU\�WKDW�UHTXLUHV�EOLQG�YHULILFDWLRQ��D�QRQEOLQG�YHULILFDWLRQ�ZRXOG�EH�D�
SURFHGXUDO�HUURU��'LVFRYHULQJ�D�ODUJH�UDWH�RI�VXFK�GHSDUWXUHV�IURP�WKH�HVWDEOLVKHG�SURWRFRO�VKRXOG�
SURGXFH�DQ�LQTXLU\�LQWR�ZKDW�VKRXOG�EH�GRQH�WR�FRUUHFW�WKH�VLWXDWLRQ��
�
���� (UURUV�LQ�2XWFRPHV�
�
$QRWKHU�W\SH�RI�HUURU��DQ�RXWFRPH�HUURU��FRQWUDVWV�ZLWK�SURFHGXUDO�HUURU��,W�LV�FORVHU��EXW�QRW�
LGHQWLFDO��WR�DQ�³DGYHUVH�HYHQW´�LQ�ILHOGV�VXFK�DV�DYLDWLRQ�DQG�PHGLFLQH���DQG�UHODWHV�WR�UHSRUWLQJ�
WKH�ZURQJ�FRQFOXVLRQV�LQ�ODWHQW�SULQW�H[DPLQDWLRQ��%LDV�GRHV�QRW�DOZD\V�SURGXFH�DQ�LQFRUUHFW�
RXWFRPH��)RU�LQVWDQFH��D�UDGDU�JXQ�WKDW�JLYHV�UHDGLQJV�WKDW�DUH�DOZD\V���PLOHV�SHU�KRXU�WRR�ORZ�LV�
ELDVHG��EXW�D�UHDGLQJ�RI����PSK�LV�D�JRRG�LQGLFDWLRQ�WKDW�D�GULYHU�LV�H[FHHGLQJ�WKH�VSHHG�OLPLW�RI�
���PSK��DW�OHDVW�ZKHQ�WKH�UDQGRP�HUURU�DOVR�LV�VPDOO�UHODWLYH�WR�WKH�PHDVXUHG�H[FHVV�RI����PSK���
,Q�WKLV�H[DPSOH��WKH�SHUIRUPDQFH�RI�WKH�PHDVXULQJ�GHYLFH�FDQ�EH�FRPSDUHG�WR�WKH�WUXH�VWDWH�RI�
DIIDLUV²ZKDW�VRPHWLPHV�LV�FDOOHG�³JURXQG�WUXWK´�LQ�ELRPHWULFV���RU�³VWDWHV�RI�QDWXUH´�LQ�GHFLVLRQ�
WKHRU\���

�

�+RZHYHU��LQ�UHDO�ZRUOG�ODWHQW�SULQW�FDVHZRUN��WKLV�WUXH�VWDWH�RI�DIIDLUV�LV�UDUHO\�
DYDLODEOH��

+XPDQ�GHFLVLRQ�PDNLQJ�DOVR�FDQ�EH�SRRUO\�FDOLEUDWHG�RU�ZHOO�FDOLEUDWHG�LQ�WHUPV�RI�LWV�DFFXUDF\�
LQ�DVFHUWDLQLQJ�WKH�WUXH�VWDWH�RI�DIIDLUV��,I�D�ODWHQW�SULQW�DQG�DQ�H[HPSODU�FRPH�IURP�WZR�GLIIHUHQW�
LQGLYLGXDOV��ZLOO�DQ�H[DPLQHU��RU�DQ�LQLWLDO�H[DPLQHU�DQG�D�YHULILHU����UHSRUW�WKDW�WKH�WZR�SULQWV�
PDWFK"�,I�WKH�WZR�SULQWV�FRPH�IURP�WKH�VDPH�LQGLYLGXDO��ZLOO�WKH�H[DPLQHU�UHSRUW�WKDW�WKH\�GR�QRW�
PDWFK"�2I�WKH�SRVLWLYH�LGHQWLILFDWLRQV�PDGH�E\�H[DPLQHUV��ZKDW�SHUFHQWDJH�LV�PLVWDNHQ"�2I�WKH�
H[FOXVLRQV��ZKDW�SHUFHQWDJH�LV�LQFRUUHFW"�(DFK�RI�WKHVH�TXHVWLRQV�OHDGV�WR�D�GLIIHUHQW�VWDWLVWLF²
WKHUH�LV�QR�VLQJOH�³HUURU�UDWH´�DQG�QR�VLQJOH�QXPEHU�WKDW�JLYHV�WKH�³DFFXUDF\´�RI�MXGJPHQWV�DERXW�
WKH�RULJLQ�RI�SDLUV�RI�SULQWV���

�

�0RUHRYHU��DV�GLVFXVVHG�EHORZ��IXUWKHU�TXHVWLRQV�DULVH�ZKHQ�RQH�
FRQVLGHUV�DQ�H[DPLQHU¶V�GHWHUPLQDWLRQ�WKDW�D�ODWHQW�SULQW�LV�LQVXIILFLHQW�WR�ZDUUDQW�IXUWKHU�
H[DPLQDWLRQ�RU�WKDW�WKH�IXUWKHU�H[DPLQDWLRQ�LV�LQFRQFOXVLYH��

7KH�VLPSOHVW�PHDVXUHV�RI�DFFXUDF\��RU��FRQYHUVHO\��HUURU��LQ�FDWHJRUL]DWLRQ�DULVH�ZKHQ�WKHUH�DUH�
RQO\�WZR�FDWHJRULHV��3XWWLQJ�DVLGH��IRU�WKH�PRPHQW��MXGJPHQWV�RI�³LQVXIILFLHQW´�RU�
³LQFRQFOXVLYH�´�WKH�H[DPLQHU�UHSRUWV�HLWKHU�WKDW�WKH�SULQWV�PDWFK�RU�WKDW�WKH\�GR�QRW��7KH�VDPH�
NLQG�RI�ELQDU\�FDWHJRUL]DWLRQ�WDVN�LV�FHQWUDO�WR�PDQ\�RWKHU�GLVFLSOLQHV���

�������������������������������������������������
���(�J���+RIHU��.HUU��DQG�+D\ZDUG��RS��FLW��

�&OLQLFDO�GLDJQRVLV��
SUHGLFWLRQV�RI�IXWXUH�YLROHQFH��DQG�VLJQDO�GHWHFWLRQ�DUH�D�IHZ�H[DPSOHV��$�UDGDU�RSHUDWRU�PD\�

���(�J���5DWKD��1���6��&KHQ��DQG�$��-DLQ��³$GDSWLYH�)ORZ�2ULHQWDWLRQ�%DVHG�)HDWXUH�([WUDFWLRQ�LQ�)LQJHUSULQW�
,PDJHV�´�3DWWHUQ�5HFRJQLWLRQ�������������������
���%HUJHU��-��6WDWLVWLFDO�'HFLVLRQ�7KHRU\�DQG�%D\HVLDQ�$QDO\VLV���QG�HG��6SULQJHU��������S�����
���)RU�HDVH�RI�H[SRVLWLRQ��WKH�H[SOLFDWLRQ�RI�WKH�FRQFHSW�RI�HUURU�LQ�LQIHUULQJ�LGHQWLW\�WKDW�IROORZV�VSHDNV�RI�D�VLQJOH�
H[DPLQHU��7KH�ILQDO�FDWHJRUL]DWLRQ�FRXOG�UHVXOW�IURP�RQH�H[DPLQHU�XVLQJ�WKH�$&(�SKDVHV�RI�WKH�SURFHVV��RU�DQ\�
RWKHU�SURFHVV��RU�IURP�VHYHUDO�H[DPLQHUV�XVLQJ�$&(�9��RU�DQ\�RWKHU�SURFHVV����
���(�J���.D\H��%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW��
���,Q�WKH�WHUPLQRORJ\�RI�WKH������15&�UHSRUW�DQG�VWDWLVWLFV�DQG�PHDVXUHPHQW�WKHRU\�JHQHUDOO\��ODWHQW�SULQW�
LGHQWLILFDWLRQ�DV�SHUIRUPHG�WKURXJK�WKH�VWHSV�RI�$&(�9�LV�DQ�DFW�RI�FODVVLILFDWLRQ��7R�DYRLG�FRQIXVLQJ�WKH�\HV�QR�
W\SH�RI�FODVVLILFDWLRQ�IRU�LGHQWLILFDWLRQ�LQ�ODWHQW�SULQW�ZRUN�ZLWK�WHQ�SULQW�FODVVLILFDWLRQ�V\VWHPV��VXFK�DV�WKH�5RVFKHU�
V\VWHP��WKH�-XDQ�9XFHWLFK�V\VWHP��DQG�WKH�+HQU\�V\VWHP���KRZHYHU��WKLV�FKDSWHU�JHQHUDOO\�XVHV�WKH�WHUP�
³FDWHJRUL]DWLRQ�´�6HH�$OOHQ��0��DQG�:��<HQ��,QWURGXFWLRQ�WR�0HDVXUHPHQW�7KHRU\��:DYHODQG�3UHVV��������6XSSHV��
3��DQG�-��=LQQHV��³%DVLF�0HDVXUHPHQW�7KHRU\�´�,Q�+DQGERRN�RI�0DWKHPDWLFDO�3V\FKRORJ\��:LOH\��������DQG�
5RWKPDQ��.���6��*UHHQODQG��DQG�7��/DVK��0RGHUQ�(SLGHPLRORJ\���UG�HG��/LSSLQFRWW��:LOOLDPV�	�:LONLQV��������S��
�����
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QHHG�WR�GLVWLQJXLVK�EHWZHHQ�D�PLVVLOH�ODXQFK��RQ�WKH�RQH�KDQG��DQG�D�IORFN�RI�ELUGV�RU�DQ\WKLQJ�
HOVH�RQ�WKH�RWKHU��6LJQDO�GHWHFWLRQ�WKHRU\�SURYLGHV�D�ZHOO�GHYHORSHG�DQDO\WLFDO�IUDPHZRUN�
LQYROYLQJ�WKH�SUREDELOLWLHV�RI�IDOVH�DODUPV��IDOVH�SRVLWLYHV��DQG�PLVVHG�VLJQDOV��IDOVH�QHJDWLYHV����
�

�

7KH�GHILQLWLRQ�RI�HUURU�LQ�WKLV�DQDO\WLFDO�IUDPHZRUN�LV�VLPSOH��7KH�RXWFRPH�LV�MXGJHG�DJDLQVW�D�
WUXH�VWDWH�RI�WKH�ZRUOG��$Q�HUURU�LV�D�UHSRUWHG�FDWHJRUL]DWLRQ�WKDW�GRHV�QRW�UHSRUW�WKH�WUXH�VWDWH��,I�
WKH�UDGDU�RSHUDWRU�PLVVHV�WKH�VLJQDO�RI�WKH�PLVVLOH�ODXQFK��D�IDOVH�QHJDWLYH���RU�LI�WKH�RSHUDWRU�
GHFODUHV�DQ�DODUP�ZKHQ�QR�PLVVLOH�LV�LQ�WKH�DLU��D�IDOVH�SRVLWLYH���WKHQ�WKH�HUURU�ZLOO�EHFRPH�
DSSDUHQW�DOO�WRR�VRRQ���

�

�7DEOH�����VXPPDUL]HV�WKH�VDPH�WZR�NLQGV�RI�HUURUV�WKDW�FDQ�DULVH�LQ�
GHWHUPLQLQJ�ZKHWKHU�D�ODWHQW�SULQW�LV�IURP�WKH�NQRZQ�VRXUFH�RI�DQ�H[HPSODU��7KH�ILUVW�FROXPQ�
OLVWV�WKH�H[DPLQHU¶V�SRVVLEOH�GHFLVLRQV��GHFODUH�WKDW�WKH�SULQWV�DUH�VR�GLIIHUHQW�WKDW�WKH�VRXUFH�RI�
WKH�H[HPSODU�LV�H[FOXGHG��DEEUHYLDWHG�DV�±��RU�GHFODUH�WKDW�WKH�SULQWV�DUH�VR�VLPLODU�WKDW�WKH�
VRXUFH�RI�WKH�H[HPSODU�LV�LQFOXGHG��DQ�LGHQWLILFDWLRQ��DEEUHYLDWHG�DV�����7KH�ILUVW�URZ�OLVWV�WKH�
WUXH�VWDWHV�RI�WKH�ZRUOG��GLIIHUHQW�VRXUFH��G��RU�VDPH�VRXUFH��V���,Q�FDVHZRUN��WKHVH�VWDWHV�ZRXOG�
QRW�JHQHUDOO\�EH�NQRZQ��,Q�DQ�H[SHULPHQW�RU�D�SURILFLHQF\�WHVW��KRZHYHU��WKH\�ZRXOG�EH��7KLV�
NQRZOHGJH�PDNHV�QR�GLIIHUHQFH�WR�WKH�GHILQLWLRQ�RI�DQ�RXWFRPH�HUURU��DOWKRXJK�LW�DIIHFWV�RXU�
DELOLW\�WR�HVWLPDWH�WKH�FRQGLWLRQDO�HUURU�SUREDELOLWLHV��,Q�WKH�WDEOH��³3���´�VWDQGV�IRU�³SUREDELOLW\�
RI�´�7KH�YHUWLFDO�EDU�³_´�VWDQGV�IRU�³JLYHQ�WKDW´�RU�³RQ�WKH�FRQGLWLRQ�WKDW�´��

� 'LIIHUHQW�VRXUFH��d�� 6DPH�VRXUFH��s��

([FOXVLRQ��±�� 7UXH�QHJDWLYH�
6SHFLILFLW\� �3�±_G��

)DOVH�QHJDWLYH��D�PLVV��W\SH�,,�
HUURU��
��±�VHQVLWLYLW\� �3�±_V��

,GHQWLILFDWLRQ�
����

)DOVH�SRVLWLYH��IDOVH�DODUP��W\SH�,�
HUURU��
��±�VSHFLILFLW\� �3��_G�� �

7UXH�SRVLWLYH��D�KLW��
6HQVLWLYLW\� �3��_V��

�
Table 2.1: Types of errors and correct conclusions in a binary classification task 

�
,Q�ODWHQW�SULQW�FRPSDULVRQV�WKDW�OHDG�WR�RQO\�WKH�WZR�RXWFRPHV�VKRZQ�LQ�7DEOH����²H[FOXVLRQV�
DQG�LGHQWLILFDWLRQV²D�IDOVH�QHJDWLYH�HUURU�LV�DQ�H[FOXVLRQ�ZKHQ�WKH�SDLU�DFWXDOO\�RULJLQDWHG�IURP�
WKH�VDPH�IULFWLRQ�ULGJH�VNLQ��,WV�SUREDELOLW\��PDUNHG�LQ�WKH�XSSHU�ULJKW�KDQG�FRUQHU�RI�WKH�WDEOH��LV�
3�±_V���,Q�FRQWUDVW��D�IDOVH�SRVLWLYH�SUREDELOLW\�3��_G���LQ�WKH�ORZHU�OHIW�KDQG�FRUQHU�RI�WKH�WDEOH��
PHDVXUHV�WKH�FKDQFH�RI�DQ�LGHQWLILFDWLRQ�ZKHQ�WKH�SDLU�DFWXDOO\�GLG�QRW�RULJLQDWH�IURP�WKH�VDPH�
VRXUFH��
�
,QVWHDG�RI�UHIHUULQJ�WR�WKHVH�WZR�FRQGLWLRQDO�HUURU�SUREDELOLWLHV��RQH�FDQ�UHIHU�WR�WZR�UHODWHG�
TXDQWLWLHV�WKDW�GHILQH�WKH�DFFXUDF\�RI�WKH�MXGJPHQW��6HQVLWLYLW\�LV�WKH�SUREDELOLW\�RI�LGHQWLILFDWLRQ�
�������������������������������������������������
���0HOVD��-��DQG�'��&RKQ��'HFLVLRQ�DQG�(VWLPDWLRQ�7KHRU\��0F*UDZ�+LOO��������6ZHWV��-��DQG�5��3LFNHWW��(YDOXDWLRQ�
RI�'LDJQRVWLF�6\VWHPV��0HWKRGV�IURP�6LJQDO�'HWHFWLRQ�7KHRU\��$FDGHPLF�3UHVV��������DQG�:LFNHQV��7��(OHPHQWDU\�
6LJQDO�'HWHFWLRQ�7KHRU\��2[IRUG�8QLYHUVLW\�3UHVV��86$��������
���:KHQ�WKH�FDWHJRUL]DWLRQ�V\VWHP�PDSV�TXDQWLWDWLYH�VFRUHV�LQWR�ELQDU\�FDWHJRULHV��LWV�SHUIRUPDQFH�FDQ�EH�GHSLFWHG�
DV�D�UHFHLYHU�RSHUDWLQJ�FKDUDFWHULVWLF��52&��FXUYH��7KLV�LV�D�SORW�RI�WKH�WUXH�SRVLWLYH�UDWH��VHQVLWLYLW\��YV��IDOVH�
SRVLWLYH�UDWH����±�VSHFLILFLW\��IRU�D�ELQDU\�FODVVLILHU�V\VWHP�DV�LWV�GLVFULPLQDWLRQ�WKUHVKROG�LV�YDULHG��1DWLRQDO�
$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�(YDOXDWLRQ�RI�6RXQG�6SHFWURJUDPV��2Q�WKH�7KHRU\�
DQG�3UDFWLFH�RI�9RLFH�,GHQWLILFDWLRQ��1DWLRQDO�$FDGHPLHV�3UHVV��������S�����
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JLYHQ�WKDW�WKH�SULQWV�DFWXDOO\�FRPH�IURP�WKH�VDPH�VRXUFH��7KHVH�FRUUHFW�RXWFRPHV�OLH�LQ�WKH�
ERWWRP�ULJKW�KDQG�FRUQHU�RI�WKH�WDEOH��6SHFLILFLW\�LV�WKH�SUREDELOLW\�RI�H[FOXVLRQ�JLYHQ�WKDW�WKH�
SULQWV�DFWXDOO\�FDPH�IURP�GLIIHUHQW�VRXUFHV��XSSHU�OHIW�KDQG�FRUQHU����
�
6HQVLWLYLW\�DQG�VSHFLILFLW\�DUH�FRPPRQO\�XVHG�WR�DSSUDLVH�WKH�GLDJQRVWLF�YDOXH�RI�D�WHVW�LQ�FOLQLFDO�
PHGLFLQH��$�SUHJQDQF\�WHVW�WKDW�DOPRVW�DOZD\V�JLYHV�D�SRVLWLYH�UHVXOW�LQ�FDVHV�RI�SUHJQDQF\�KDV�D�
KLJK�VHQVLWLYLW\��2Q�WKH�RWKHU�KDQG��D�SUHJQDQF\�WHVW�WKDW�LGHQWLILHV�PDQ\�ZRPHQ�DV�SUHJQDQW�
ZKHQ�WKH\�DUH�QRW�KDV�ORZ�VSHFLILFLW\��7KDW�SUHJQDQF\�WHVW�LV�VHQVLWLYH�WR�WKH�FRQGLWLRQ�EXW�LWV�
SRVLWLYH�UHVXOWV�DUH�QRW�YHU\�VSHFLILF�WR�SUHJQDQF\��$Q�LGHDO�GLDJQRVWLF�WHVW�LV�ERWK�KLJKO\�
VHQVLWLYH�DQG�KLJKO\�VSHFLILF��DQG�VR�LV�WKH�LGHDO�ILQJHUSULQW�H[DPLQHU��(QFRXQWHULQJ�D�ODWHQW�DQG�
DQ�H[HPSODU�IURP�WKH�VDPH�VRXUFH��WKLV�H[DPLQHU�DOPRVW�DOZD\V�PDNHV�DQ�LGHQWLILFDWLRQ��
3UHVHQWHG�ZLWK�D�ODWHQW�DQG�DQ�H[HPSODU�IURP�GLIIHUHQW�VRXUFHV��WKLV�H[DPLQHU�DOPRVW�DOZD\V�
PDNHV�DQ�H[FOXVLRQ���
�
7KH�LPSRUWDQW�SRLQWV�WR�EH�JOHDQHG�IURP�7DEOH�����DUH�WKDW�����HDFK�W\SH�RI�HUURU�KDV�D�
SUREDELOLW\�RI�RFFXUULQJ�JLYHQ�WKH�WUXH�VWDWH�RI�WKH�ZRUOG��ZKHWKHU�NQRZQ�RU�XQNQRZQ���DQG�
����WKH�IDOVH�SRVLWLYH�SUREDELOLW\�LV�QRW�JHQHUDOO\�HTXDO�WR�WKH�SUREDELOLW\�WKDW�WKH�SULQWV�DUH�IURP�
GLIIHUHQW�LQGLYLGXDOV�ZKHQ�DQ�H[DPLQHU�GHFODUHV�D�PDWFK��7KH�ODWWHU�LV�D�SRVWHULRU�SUREDELOLW\�
�&KDSWHU�����7R�PDNH�WKLV�PRUH�FRQFUHWH��VXSSRVH�WKDW�DQ�H[SHULPHQWHU�JLYHV�DQ�H[DPLQHU�����
SDLUV�RI�SULQWV�WR�H[DPLQH��$�ODWHQW�DQG�DQ�H[HPSODU�FRPSULVH�HDFK�SDLU��)RU�����RI�WKH�SDLUV��WKH�
ODWHQW�DQG�WKH�H[HPSODU�FRPH�IURP�GLIIHUHQW�LQGLYLGXDOV��G���DQG�IRU�WKH�RWKHU�����SDLUV��WKH�
ODWHQW�DQG�WKH�H[HPSODU�FRPH�IURP�WKH�VDPH�LQGLYLGXDOV��V���7KH�H[DPLQHU�FRPSDUHV�WKH�SULQWV�LQ�
HDFK�DQG�HYHU\�SDLU��DQG�FRUUHFWO\�FODVVLILHV����RI�WKH�IRUPHU�JURXS�DQG����RI�WKH�ODWWHU��7KLV�
VLWXDWLRQ�LV�VKRZQ�LQ�7DEOH������$JDLQ��WKHVH�QXPEHUV�DUH�K\SRWKHWLFDO�DQG�PHUHO\�LQWHQGHG�WR�
LOOXVWUDWH�KRZ�YDULRXV�PHDVXUHV�RI�DFFXUDF\�DQG�HUURU�DUH�FRPSXWHG��5HVXOWV�IURP�D�UHFHQW�
H[SHULPHQW�DUH�GHVFULEHG�ODWHU�LQ�WKLV�FKDSWHU��
�

� 'LIIHUHQW�VRXUFH��d�� 6DPH�VRXUFH��s��

([FOXVLRQ��±�� 7UXH�QHJDWLYHV� ����
6SHFLILFLW\� �3�±_G�� �����

)DOVH�QHJDWLYHV� ���
��±�VHQVLWLYLW\� �3�±_V�� ����

,GHQWLILFDWLRQ�
����

)DOVH�SRVLWLYHV� ���
��±�VSHFLILFLW\� �3��_G��  ����

7UXH�SRVLWLYHV� ����
6HQVLWLYLW\� �3��_V�� �����

�
Table 2.2: Outcomes of a hypothetical experiment that estimates an examiner’s sensitivity and 

specificity 
�
7KH�H[DPLQHU�LQ�WKLV�H[DPSOH�KDV�SHUIRUPHG�ZLWK�D�VHQVLWLYLW\�RI������FRUUHFW�LGHQWLILFDWLRQV��
DQG�D�VSHFLILFLW\�RI������FRUUHFW�H[FOXVLRQV���(TXLYDOHQWO\��WKH�H[DPLQHU¶V�IDOVH�QHJDWLYH�DQG�
IDOVH�SRVLWLYH�UDWHV�ZHUH����DQG�����UHVSHFWLYHO\���
�
,W�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKDW�WKHVH�QXPEHUV�GR�QRW�WUDQVODWH�GLUHFWO\�LQWR�D�SUREDELOLW\�WKDW�DQ�
LGHQWLILFDWLRQ�RU�DQ�H[FOXVLRQ�LV�FRUUHFW��7KH�SUREDELOLWLHV�RI�D�FRUUHFW�LGHQWLILFDWLRQ�RU�H[FOXVLRQ�
DUH�LQIOXHQFHG�E\�WKH�SURSRUWLRQ�RI�FDVHV�LQ�ZKLFK�WKH�SDLUV�RI�SULQWV�DFWXDOO\�FRPH�IURP�WKH�
VDPH�LQGLYLGXDOV��%R[�����SUHVHQWV�D�QXPHULFDO�H[DPSOH�RI�KRZ�FKDQJLQJ�WKH�PL[�RI�WUXH�DQG�
IDOVH�SDLUV�FKDQJHV�WKH�SUREDELOLW\�RI�D�WUXH�SRVLWLYH�LGHQWLILFDWLRQ�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�DQG�(UURUV�

���

%R[������+RZ�3UHYDOHQFH��6HQVLWLYLW\��DQG�6SHFLILFLW\�$IIHFW�WKH�3RVWHULRU�
3UREDELOLW\�RI�D�&RUUHFW�3RVLWLYH�,GHQWLILFDWLRQ�
�
7KH�SUREDELOLW\�WKDW�WKH�H[DPLQDWLRQ�KDV�FRUUHFWO\�FODVVLILHG�D�SDLU�RI�SULQWV�DV�LGHQWLI\LQJ�WKH�
LQGLYLGXDO�LV�WKH�SURSRUWLRQ�RI�DOO�WKRVH�FDVHV�LQ�ZKLFK�WKH�H[DPLQHU�KDV�PDGH�D�SRVLWLYH�
LGHQWLILFDWLRQ�WKDW�LQYROYH�WUXH�SDLUV��)RU�H[DPSOH��FRQVLGHU�D�VHW�RI�������SDLUV�RI�SULQWV�WKDW�
LQFOXGHV�RQO\�����WUXH�SDLUV�IRU�DQ�������PL[��$Q�H[DPLQHU�ZLWK�D�VHQVLWLYLW\�RI�����ZRXOG�
FODVVLI\�DSSUR[LPDWHO\�����RI�WKHVH������RU������DV�LGHQWLILFDWLRQV��%XW�WKHUH�DOVR�DUH�����IDOVH�
SDLUV�WR�FRQVLGHU��7KH�H[DPLQHU�ZLWK�D�VSHFLILFLW\�RI�����ZRXOG�FODVVLI\�DSSUR[LPDWHO\����RI�
WKHVH������RU����DV�LGHQWLILFDWLRQV��7KH�WRWDO�QXPEHU�RI�LGHQWLILFDWLRQV�WKHUHIRUH�ZRXOG�EH���������
 ������7KXV��WKH�H[DPLQHU�ZRXOG�PDNH�FRUUHFW�LGHQWLILFDWLRQV�IRU�DSSUR[LPDWHO\�����RXW�RI�����
LGHQWLILFDWLRQV��3�V_��� ��������� ��������7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKHVH�FDOFXODWLRQV��
�

� 1XPEHU� 1XPEHU��� 3U�s_���
7UXH�SDLUV��s�� ���� ���� �
)DOVH�SDLUV��d�� ���� �� �
7RWDO� ������ ���� �������� �������

�
Table 2.3: Hypothetical data to show probability of correct identifications in an 80-20 mix 

�
1RZ�VXSSRVH�WKDW�WKH�H[DPLQHU¶V�FDVHZRUN�FRQVLVWHG�RI�D�������PL[�RI�WUXH�DQG�IDOVH�SDLUV��2I�
WKH�������FDVHV������DUH�WUXH�SDLUV��DQG�����DUH�IDOVH�SDLUV��7KLV�GHSUHVVHV�WKH�YDOXH�RI�3�V_���WR�
�����u��������>�����u�������������u����@� ��������������� ������7KH�H[DPLQHU¶V�DELOLW\�WR�
GLVFULPLQDWH�EHWZHHQ�D�WUXH�SDLU�DQG�D�IDOVH�SDLU�KDV�QRW�FKDQJHG��7KH�VHQVLWLYLW\�LV�VWLOO������DQG�
WKH�VSHFLILFLW\�LV�VWLOO������+RZHYHU��WKH�H[SHFWHG�QXPEHU�RI�HDFK�W\SH�RI�HUURU�LQ�WKH�VDPSOH�RI�
FDVHZRUN�LV�GLIIHUHQW��ORZHULQJ�WKH�SUREDELOLW\�WKDW�D�SRVLWLYH�LGHQWLILFDWLRQ�LV�FRUUHFW��DV�VKRZQ�LQ�
WKH�IROORZLQJ�WDEOH���

�
�

� 1XPEHU� 1XPEHU��� 3�s_���
7UXH�SDLUV��s�� ���� ��� �
)DOVH�SDLUV��d�� ���� �� �
7RWDO� ������ ���� ������� �����

�
Table 2.4: Hypothetical data to show probability of correct identifications in a 10-90 mix 

�
�
7KXV�IDU��ZH�KDYH�DVVXPHG�WKDW�WKH�LGHQWLILFDWLRQ�SURFHVV�DOZD\V�UHDFKHV�D�FRQFOXVLRQ�RI�
H[FOXVLRQ�RU�LGHQWLILFDWLRQ��DQG�ZH�KDYH�GHVFULEHG�KRZ�DQ�H[SHULPHQW�FRXOG�PHDVXUH�WKH�
VHQVLWLYLW\�DQG�VSHFLILFLW\�RI�H[DPLQHUV�XVLQJ�WKH�$&(�9��RU�DQ\�RWKHU��SURFHVV�WR�UHDFK�WKHVH�
FRQFOXVLRQV��+RZHYHU��H[DPLQHUV�KDYH�RWKHU�RSWLRQV��7KH\�FDQ�GHFODUH�WKH�ODWHQW�SULQW��RU�
H[HPSODU��WR�EH�LQVXIILFLHQW�IRU�D�FRPSDULVRQ��RU�WKH\�FDQ�PDNH�D�FRPSDULVRQ�EXW�GHVLJQDWH�LW�DV�

�������������������������������������������������
���7KHVH�FRPSXWDWLRQV�DUH�H[DPSOHV�RI�%D\HV¶V�UXOH��ZKHUH�WKH�SURSRUWLRQ�RI�WUXH�SDLUV�LQ�FDVHZRUN�LV�WKH�SULRU�
SUREDELOLW\�WKDW�D�UDQGRP�SDLU�FRPHV�IURP�WKH�VDPH�VRXUFH��&RPSDUH�3DUPLJLDQL��*��0RGHOLQJ�LQ�0HGLFDO�'HFLVLRQ�
0DNLQJ��$�%D\HVLDQ�$SSURDFK��:LOH\��������S�����,Q�D�IXOO\�%D\HVLDQ�DQDO\VLV��KRZHYHU��WKH�SULRU�SUREDELOLW\�LV�
VXEMHFWLYH�DQG�QHHG�QRW�HTXDO�WKH�SDVW�IUHTXHQF\��%XW�HYHQ�LI�WKHUH�LV�QR�NQRZQ�YDOXH��WKH�H[LVWHQFH�RI�D�SULRU�
SUREDELOLW\�WKDW�D�UDQGRP�SDLU�FRPHV�IURP�WKH�VDPH�VRXUFH�KDV�WR�EH�ERUQH�LQ�PLQG��,Q�WKDW�ZD\��H[DPLQHUV�DUH�PRUH�
OLNHO\�WR�UHPHPEHU�WKDW�WKH�SUREDELOLWLHV�RI�H[FOXVLRQ�RU�LGHQWLILFDWLRQ�JLYHQ�D�SDLU�RI�LPSUHVVLRQV�IURP�WKH�VDPH�
VRXUFH�DUH�QRW�WKH�SUREDELOLWLHV�WKDW�D�VRXUFH�H[FOXVLRQ�RU�DWWULEXWLRQ�LV�FRUUHFW��



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�DQG�(UURUV�

���

³LQFRQFOXVLYH�´�7DEOH�����FDQ�EH�H[SDQGHG�ZLWK�DQ�DGGLWLRQDO�URZ�WR�DFFRXQW�IRU�WKRVH�SRVVLEOH�
RXWFRPHV��7DEOH��������
�

� 'LIIHUHQW�VRXUFH��d�� 6DPH�VRXUFH��s��

([FOXVLRQ��±�� 7UXH�QHJDWLYH�
6SHFLILFLW\� �3�±_G��

)DOVH�QHJDWLYH�
��±�VHQVLWLYLW\� �3�±_V��

,GHQWLILFDWLRQ����� )DOVH�SRVLWLYH�
��±�VSHFLILFLW\� �3��_G�� �

7UXH�SRVLWLYH��D�KLW��
6HQVLWLYLW\� �3��_V��

,QVXIILFLHQW�RU�
LQFRQFOXVLYH�

0LVVHG�DQ�H[FOXVLRQ� 0LVVHG�DQ�LGHQWLILFDWLRQ�

�
Table 2.5: Types of errors and correct conclusions in a binary classification task  

with the option of not deciding 
�
7KH�DGGLWLRQDO�URZ�FRPSOLFDWHV�WKH�FRPSXWDWLRQ�RI�HUURU�DQG�DFFXUDF\�UDWHV���

�

�6KRXOG�VHQVLWLYLW\�
DQG�VSHFLILFLW\�EH�FDOFXODWHG�UHODWLYH�WR�JURXQG�WUXWK�IRU�DOO�FDVHV�SUHVHQWHG��RU�MXVW�IRU�WKRVH�LQ�
ZKLFK�DQ�H[DPLQHU�UHDFKHV�D�GHILQLWLYH�FRQFOXVLRQ��DQ�H[FOXVLRQ�RU�DQ�LGHQWLILFDWLRQ�"�7KH�
DUJXPHQW�IRU�WRVVLQJ�RXW�LQFRQFOXVLYHV�LV�DV�IROORZV��

:KHQ�DQ�H[DPLQHU�RIIHUV�DQ�³LQFRQFOXVLYH´�RSLQLRQ�DERXW�ZKHWKHU�WZR�SULQWV�
PDWFK��WKHUH�LV�D�VHQVH�LQ�ZKLFK�KH�KDV�HUUHG��$IWHU�DOO��KH�GLG�QRW�JHW�WKH�DQVZHU�
ULJKW��DQG�WKH�FRQVHTXHQFHV�RI�WKLV�IDLOXUH�PD\�EH�VHULRXV��H�J���PLVVHG�
RSSRUWXQLW\�WR�H[RQHUDWH�D�VXVSHFW���+RZHYHU��LQ�WKH�PRUH�XVXDO�VHQVH�RI�WKH�
PHDQLQJ�RI�HUURU��DQ�LQFRQFOXVLYH�LV�QRW�DQ�HUURU��,W�LV�D�SDVV��$Q�LQFRQFOXVLYH�
PHDQV�WKDW�WKH�H[DPLQHU�RIIHUV�QR�MXGJPHQW�DERXW�ZKHWKHU�WZR�SULQWV�GR�RU�GR�QRW�
VKDUH�D�FRPPRQ�VRXUFH���

�
�

6XSSRVH��WKHQ��WKDW�RQH�DJUHHV�WKDW�DQ�LQFRQFOXVLYH�FDQQRW�EH�FRQVLGHUHG�DQ�RXWFRPH�HUURU��QRW�
HYHQ�DQ�RXWFRPH�HUURU�WKDW�LV�OHVV�VHULRXV�WKDQ�D�IDOVH�LGHQWLILFDWLRQ�RU�D�IDOVH�H[FOXVLRQ���,W�LV�VWLOO�
QRW�FOHDU�ZKHWKHU�WKH�LQFRQFOXVLYHV�VKRXOG�EH�LQFOXGHG�LQ�WKH�GHQRPLQDWRUV�RI�WKH�SURSRUWLRQV�IRU�
WUXH�DQG�IDOVH�SRVLWLYHV�DQG�WUXH�DQG�IDOVH�QHJDWLYHV���
�
7KH�DQVZHU�PD\�WXUQ�RQ�WKH�VHWWLQJ�LQ�ZKLFK�WKH�HUURU�DQG�DFFXUDF\�UDWHV�ZLOO�EH�XVHG��7KH�YLHZ�
WKDW�LQFRQFOXVLYHV�VKRXOG�QRW�FRXQW�LV�DSSURSULDWH�IURP�WKH�SHUVSHFWLYH�RI�D�MXGJH�RU�MXURU�ZKR�
PLJKW�FRQVLGHU�HUURU�UDWHV�RU�SUREDELOLWLHV�WR�DVVHVV�WKH�SUREDWLYH�YDOXH�RI�DQ�LGHQWLILFDWLRQ�RU�DQ�
H[FOXVLRQ��)RU�WKDW�SXUSRVH��LW�GRHV�QRW�PDWWHU�KRZ�RIWHQ�WKH�H[DPLQHU�UHIUDLQV�IURP�UHDFKLQJ�D�
FDWHJRULFDO�FRQFOXVLRQ��:KDW�PDWWHUV�LV�DFFXUDF\�LQ�WKRVH�FDVHV�LQ�ZKLFK�WKH�H[DPLQHU�GRHV�RIIHU�
DQ�RSLQLRQ�RQ�LGHQWLILFDWLRQ�RU�H[FOXVLRQ��7KHVH�DUH�WKH�RQO\�FDVHV�LQ�ZKLFK�DQ�H[DPLQHU¶V�
WHVWLPRQ\�PLJKW�OHDG�WKH�MXU\�DVWUD\��7HVWLPRQ\�WKDW�WKH�ODWHQW�SULQW�FRQWDLQHG�LQDGHTXDWH�
LQIRUPDWLRQ�WR�UHDFK�DQ\�FRQFOXVLRQ�DV�WR�WKH�RULJLQ�RI�WKH�SULQW�RFFXUV�OHVV�RIWHQ�DQG�VKRXOG�QRW�
�������������������������������������������������
���6HH�6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��'UDIW�IRU�&RPPHQW��6WDQGDUG�
IRU�WKH�'HILQLWLRQ�DQG�0HDVXUHPHQW�RI�5DWHV�RI�(UURUV�DQG�,QDSSURSULDWH�'HFLVLRQV�LQ�)ULFWLRQ�5LGJH�([DPLQDWLRQ��
9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��)HEUXDU\�������
���.RHKOHU��-��³)LQJHUSULQW�(UURU�5DWHV�$QG�3URILFLHQF\�7HVWV��:KDW�7KH\�$UH�$QG�:K\�7KH\�0DWWHU�´�+DVWLQJV�
/DZ�-RXUQDO�������������������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�DQG�(UURUV�

���

SURSHO�WKH�MXU\�LQ�DQ\�SDUWLFXODU�GLUHFWLRQ��7KHUHIRUH��DQ\�FDOFXODWHG�HUURU�UDWH�SUHVHQWHG�LQ�D�WULDO�
LQYROYLQJ�DQ�LGHQWLILFDWLRQ�RU�DQ�H[FOXVLRQ�VKRXOG�EH�EDVHG�XSRQ�WKH�VXEVHW�RI�FDVHV�LQ�ZKLFK�
H[DPLQHUV�DFWXDOO\�PDNH�DQ�LGHQWLILFDWLRQ�RU�DQ�H[FOXVLRQ��
�
1HYHUWKHOHVV��IURP�WKH�SHUVSHFWLYH�RI�WKH�SROLFH��ZKDW�PDWWHUV�LV�DOO�WKH�FDVHV�WKDW�DQ�H[DPLQHU�
FRQVLGHUV�UDWKHU�WKDQ�MXVW�WKRVH�LQ�ZKLFK�WKH�H[DPLQHU�XOWLPDWHO\�PLJKW�WHVWLI\��,Q�WHUPV�RI�
LPSURYLQJ�WKH�FRQWULEXWLRQ�RI�WKH�H[DPLQHU�WR�WKH�LQYHVWLJDWLYH�SURFHVV��LW�LV�DSSURSULDWH�WR�
UHJDUG�WKH�IDLOXUH�WR�LGHQWLI\�RU�H[FOXGH�ZKHQ�WKH�ODWHQW�SULQW�FRQWDLQV�DGHTXDWH�LQIRUPDWLRQ�DV�D�
SRWHQWLDOO\�FRUUHFWDEOH�HUURU��/LNHZLVH��GHFLGLQJ�WKDW�WKH�ODWHQW�SULQW�LV�RI�VXIILFLHQW�TXDOLW\��EXW�
FRQFOXGLQJ�WKDW�WKH�FRPSDULVRQ�LV�LQFRQFOXVLYH�ZKHQ��LQ�IDFW��WKH�VLPLODULWLHV��RU�GLIIHUHQFHV��DUH�
GLVWLQFW�DQG�H[WHQVLYH��DOVR�LV�DQ�HUURU��:KHWKHU�RQH�UHJDUGV�VXFK�HUURUV�DV�RXWFRPH�RU�SURFHVV�
HUURUV��RU�ERWK���WKH\�DUH�LPSRUWDQW�EHFDXVH�WKH\�PLJKW�ZDUUDQW�D�FKDQJH�LQ�WUDLQLQJ�RU�
RSHUDWLRQDO�SURFHGXUHV�WR�WDNH�IXOOHU�DGYDQWDJH�RI�WKH�ODWHQW�IULFWLRQ�ULGJH�GDWD���
�

��

7R�KHOS�LGHQWLI\�XQGHVLUDEOH�LQFRQFOXVLYHV��UHOLDELOLW\�DQG�UHSURGXFLELOLW\�VWXGLHV�FRXOG�FRPSDUH�
WKH�SHUIRUPDQFH�RI�H[DPLQHUV�LQ�PDNLQJ�MXGJPHQWV�RI�VXIILFLHQF\�DQG�FRQFOXVLYHQHVV��:KHQ�WKH�
VDPH�H[DPLQHU�UHDFKHV�WKH�VDPH�FRQFOXVLRQV��ZKHWKHU�ULJKW�RU�ZURQJ��LQ�UHSHDWHG�H[DPLQDWLRQV�
RI�WKH�VDPH�VHW�RI�SULQWV�ZLWK�QR�UHFROOHFWLRQ�RI�WKH�HDUOLHU�UHVXOWV��³LQWUD�H[DPLQHU�UHOLDELOLW\´�LV�
KLJK��:KHQ�GLIIHUHQW�H[DPLQHUV�LQGHSHQGHQWO\�VWXG\LQJ�WKH�VDPH�VHW�RI�SULQWV�UHDFK�WKH�VDPH�
FRQFOXVLRQV��³LQWHU�H[DPLQHU�UHSURGXFLELOLW\´�LV�KLJK��7DEOH�����XVHV�IRXU�FDWHJRULHV�IRU�WKH�
RXWFRPHV�RI�ODWHQW�SULQW�H[DPLQDWLRQV��LGHQWLILFDWLRQ��H[FOXVLRQ��LQFRQFOXVLYH��DQG�LQVXIILFLHQW�
�QRW�VXLWDEOH�IRU�FRPSDULVRQ���$�KLJK�QXPEHU�RI�GLVFUHSDQW�MXGJPHQWV�VLJQDOV�D�QHHG�WR�
XQGHUVWDQG�ZKDW�LV�FDXVLQJ�WKH�GLVFRUGDQFH�DQG�SHUKDSV�WR�FRUUHFW�LW��
�

� � ([DPLQHU���

� � ,GHQWLILFDWLRQ� ([FOXVLRQ� ,QFRQFOXVLYH� ,QVXIILFLHQW�

([
DP

LQ
HU
��
� ,GHQWLILFDWLRQ� $*5((� � � �

([FOXVLRQ� � $*5((� � �

,QFRQFOXVLYH� � � $*5((� �

,QVXIILFLHQW� � � � $*5((�
 

Table 2.6: Concordancy in judgments of two examiners 
 

$�UHODWHG�PHWKRG�RI�VSRWWLQJ�SUREOHPDWLF�MXGJPHQWV�XVHV�SDLUV�RI�SULQWV�WKDW�DUH�UHODWLYHO\�
FRPSOH[�WR�H[DPLQH�EXW�WKDW�WKH�DJHQF\�LV�FRQYLQFHG�VKRXOG�UHVXOW�LQ�VSHFLILF�MXGJPHQWV�LQ�HDFK�
FDWHJRU\��,Q�WKLV�VLWXDWLRQ��WKHUH�DUH�FRUUHFW�DQVZHUV��LQ�WKH�MXGJPHQW�RI�WKH�EHVW�H[SHUWV���DQG�WKH�
REMHFWLYH�LV�WR�HQVXUH�WKDW�DOO�H[DPLQHUV�UHDFK�WKHVH�GHVLUHG�RXWFRPHV��7DEOH�����VKRZV�WKH�
FRUUHFW�DQG�LQFRUUHFW�RXWFRPHV�UHODWLYH�WR�WKH�GHVLUHG�RXWFRPHV�UDWKHU�WKDQ�WR�JURXQG�WUXWK��
�

�������������������������������������������������
���%HFDXVH�RI�WKH�GLIIHULQJ�SRVVLEOH�XVHV�RI�HUURU�DQG�DFFXUDF\�UDWHV��LQ�GLVFXVVLQJ�VWXGLHV�RI�WKHVH�UDWHV��WKLV�FKDSWHU�
JLYHV�WKH�UHVXOWV�RI�FDOFXODWLRQV�ERWK�ZLWK�DQG�ZLWKRXW�LQFRQFOXVLYHV��
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,GHQWLILFDWLRQ� &255(&7� )DOVH�SRVLWLYH� )DOVH�SRVLWLYH� )DOVH�SRVLWLYH�

([FOXVLRQ� )DOVH�QHJDWLYH� &255(&7� )DOVH�QHJDWLYH� )DOVH�QHJDWLYH�

,QFRQFOXVLYH� 0LVVHG�DQ�
LGHQWLILFDWLRQ�

0LVVHG�DQ�
H[FOXVLRQ� &255(&7� 0LVVHG�

LQVXIILFLHQW�

,QVXIILFLHQW� 0LVVHG�DQ�
LGHQWLILFDWLRQ�

0LVVHG�DQ�
H[FOXVLRQ�

0LVVHG�DQ�
LQFRQFOXVLYH� &255(&7�

 
Table 2.7: Concordancy with desired outcomes as determined by experts 

 
7KH�GLVFRUGDQW�RXWFRPHV�LQ�7DEOH�����DUH�RI�YDU\LQJ�LPSRUWDQFH��0DQ\�RI�WKHP�ZRXOG�QRW�DIIHFW�
WKH�XVHIXOQHVV�RI�WKH�H[DPLQHU¶V�ILQGLQJV��)RU�H[DPSOH��LI�DQ�H[DPLQHU�FRQFOXGHV�WKDW�WKH�SULQWV�
DUH�LQVXIILFLHQW�IRU�FRPSDULVRQ�ZKHQ�WKH�³FRUUHFW´�RSLQLRQ�LV�WKDW�WKH\�DUH�ZRUWK�IXUWKHU�VWXG\�
EXW�DUH�QRQHWKHOHVV�LQFRQFOXVLYH��WKHQ�WKH�H[DPLQHU�GLG�QRW�SURGXFH�D�UHVXOW�WKDW�FRXOG�KDYH�
DIIHFWHG�WKH�RXWFRPH�RI�WKDW�FDVH��1RQHWKHOHVV��DQ�H[DPLQHU�ZKR�LV�WRR�SURQH�WR�GLVPLVV�VDPSOHV�
DV�XQVXLWDEOH�ZKHQ�WKH\�DUH�VXIILFLHQW�IRU�FRPSDULVRQ�EXW�XOWLPDWHO\�LQFRQFOXVLYH�DOVR�PLJKW�EH�
WRR�LQFOLQHG�WR�UHJDUG�WKHP�DV�LQVXIILFLHQW�ZKHQ�WKH\�ZRXOG�SHUPLW�DQ�LGHQWLILFDWLRQ�RU�DQ�
H[FOXVLRQ��7KHVH�GLVFRUGDQW�RXWFRPHV�PD\�QRW�SURGXFH�RXWFRPH�HUURUV��DQG�WKH\�DUH�QRW�
DPHQDEOH�WR�LQFOXVLRQ�LQ�³HUURU�UDWHV´�IRU�DVFHUWDLQLQJ�SUREDWLYH�YDOXH��%XW�IROORZLQJ�XS�RQ�WKHP�
FRXOG�EH�LPSRUWDQW�WR�PDNLQJ�WKH�EHVW�XVH�RI�WKH�GDWD�DQG�WR�UHGXFLQJ�WKH�ULVN�RI�DFWXDO�RXWFRPH�
HUURUV��
�
���� 0HDVXULQJ�WKH�3UHYDOHQFH�RI�(UURU��3URVSHFWV�DQG�3LWIDOOV�
�
2Q�RFFDVLRQ��WKH�OXUHV�DQG�SUHVVXUHV�RI�WKH�DGYHUVDULDO�V\VWHP��FRPELQHG�ZLWK�WKH�QDWXUDO�
WHQGHQF\�RI�VFLHQWLVWV�DQG�WHFKQLFLDQV�WR�EH�FRQILGHQW�LQ�WKH�SRZHU�RI�WKH�WHFKQRORJ\�DW�WKHLU�
FRPPDQG�DQG�WKHLU�GHFLVLRQ�PDNLQJ�DELOLWLHV��FDQ�OHDG�WR�H[FHVVLYH�FODLPV�RI�DFFXUDF\��7ZR�
H[DPSOHV�XQUHODWHG�WR�IULFWLRQ�ULGJH�LGHQWLILFDWLRQ�LOOXVWUDWH�WKH�SKHQRPHQRQ��)LUVW��FODLPV�WKDW�
³HYHU\RQH¶V�YRLFHSULQW�LV�DV�XQLTXH�DV�KLV�ILQJHUSULQWV��DQG�WKDW�DQ\�VNLOOHG�WHFKQLFLDQ�FDQ�
LGHQWLI\�D�YRLFHSULQW�ZLWK�PRUH�WKDQ�����DFFXUDF\�´���SURPSWHG�WKH�1DWLRQDO�5HVHDUFK�&RXQFLO�
�15&��WR�FDXWLRQ�WKDW�³WKH�DVVXPSWLRQ�WKDW�LQWUD�VSHDNHU�YDULDELOLW\�LV�OHVV�WKDQ�«�LQWHU�VSHDNHU�
YDULDELOLW\�«�LV�QRW�DGHTXDWHO\�VXSSRUWHG�E\�VFLHQWLILF�WKHRU\�DQG�GDWD�´���6HFRQG��LQ�WKH�LQLWLDO�
\HDUV�RI�'1$�WHVWLQJ��H[SHUW�ZLWQHVVHV�FODLPHG�WKDW�IDOVH�SRVLWLYH�PDWFKHV�ZHUH�LPSRVVLEOH�����
,Q�UHVSRQVH��D�VHSDUDWH�15&�FRPPLWWHH�UHPLQGHG�WKHP�WKDW�³ODERUDWRU\�HUURUV�KDSSHQ��HYHQ�LQ�
WKH�EHVW�ODERUDWRULHV�DQG�HYHQ�ZKHQ�WKH�DQDO\VW�LV�FHUWDLQ�WKDW�HYHU\�SUHFDXWLRQ�DJDLQVW�HUURU�ZDV�
WDNHQ�´���
�

��

�������������������������������������������������
���.HUVWD��/��$V�VXPPDUL]HG�LQ�³7KH�/DZ��6SHDN��9RLFHSULQW�´�7LPH��-DQXDU\�����������
���1$6��15&��&RPPLWWHH�RQ�(YDOXDWLRQ�RI�6RXQG�6SHFWURJUDPV��RS�FLW��
����)RU�H[DPSOHV��VHH�.D\H��'��³3UREDELOLW\��,QGLYLGXDOL]DWLRQ��DQG�8QLTXHQHVV�LQ�)RUHQVLF�6FLHQFH�(YLGHQFH��
/LVWHQLQJ�WR�WKH�$FDGHPLHV�´�%URRNO\Q�/DZ�5HYLHZ������6XPPHU��������������
����1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�'1$�7HFKQRORJ\�LQ�)RUHQVLF�
6FLHQFH��'1$�7HFKQRORJ\�LQ�)RUHQVLF�6FLHQFH��1DWLRQDO�$FDGHPLHV�3UHVV��������S������
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([SHUW�ZLWQHVVHV�RQ�ODWHQW�SULQW�LGHQWLILFDWLRQ�KDYH�KHHGHG�WKHVH�DGPRQLWLRQV��7R�EH�VXUH��PDQ\�
H[SHUWV�RQFH�DVVXUHG�FRXUWV�WKDW�WKH�H[DPLQDWLRQ�SURFHVV�ZDV�VR�ULJRURXV�WKDW�QR�FRPSHWHQW�
H[DPLQHU�PHWLFXORXVO\�IROORZLQJ�WKH�SUHVFULEHG�VWHSV�FRXOG�UHDFK�D�PLVWDNHQ�FRQFOXVLRQ�����
7RGD\��KRZHYHU��PDQ\�H[SHUWV�XQGHUVWDQG�WKDW�LQVLVWHQFH�RQ�³SHUIHFW�DFFXUDF\�´�³QR�HUURUV�´�DQG�
³D�]HUR�HUURU�UDWH´����IRU�WKH�$&(�9�³PHWKRG�LWVHOI��LI�IROORZHG�FRUUHFWO\�«�GRHV�QRW�OHDG�WR�D�
SURFHVV�RI�PHWKRG�LPSURYHPHQW´����DQG�WKDW�WKHVH�FODLPV�³KDYH�QR�VFLHQWLILF�EDVLV´����DQG�³DUH�
QRW�VFLHQWLILFDOO\�SODXVLEOH�´����&RPPHQWDU\�IURP�WKH�ODWHQW�SULQW�FRPPXQLW\�³DFNQRZOHGJHV�WKDW�
HUURUV�GR�RFFXU�DQG�IXUWKHUPRUH�WKDW�FODLPV�RI�]HUR�HUURU�UDWH�LQ�WKH�GLVFLSOLQH�DUH�QRW�
VFLHQWLILFDOO\�SODXVLEOH�´���
�

��

%XW�LI�WKH�UDWHV�RI�YDULRXV�NLQGV�RI�HUURUV�DUH�QRW�]HUR��KRZ�FDQ�ZH�NQRZ�ZKDW�WKH\�DUH��DQG�ZKDW�
XVH�FDQ�FRXUWV�PDNH�RI�WKH�SRVVLEOH�HVWLPDWHV"�7KH�IUHTXHQF\�ZLWK�ZKLFK�GLIIHUHQW�W\SHV�RI�
HUURUV�RFFXU²DQG�HYHQ�ZKHWKHU�PHDQLQJIXO�GDWD�H[LVW�RU�FDQ�EH�SURGXFHG�WR�HVWLPDWH�WKLV�
IUHTXHQF\²DUH�VXEMHFW�WR�GLIIHULQJ�RSLQLRQV��,Q�D�OHQJWK\�UHYLHZ��&ROH�FRQFOXGHG�WKDW�³WKH�
H[LVWLQJ�GDWD�DUH�LQDGHTXDWH�WR�FDOFXODWH�D�PHDQLQJIXO�HUURU�UDWH�IRU�IRUHQVLF�ILQJHUSULQW�
LGHQWLILFDWLRQ�´����3RLQWLQJ�WR�³NQRZQ�FDVHV�RI�ILQJHUSULQW�PLVDWWULEXWLRQ´�DQG�D������UDWH�RI�
IDOVH�SRVLWLYHV�RQ�H[WHUQDO�SURILFLHQF\�WHVWV��KRZHYHU��KH�SURSRVHG�WKDW�³WKH�HUURU�UDWH�PD\�QRW�EH�
WULYLDO�´�����7KH�15&�FRPPLWWHH�ZDV�PRUH�FLUFXPVSHFW�ZKHQ�LW�ZURWH�WKDW�³WKHUH�LV�OLPLWHG�
LQIRUPDWLRQ�DERXW�WKH�DFFXUDF\�DQG�UHOLDELOLW\�RI�IULFWLRQ�ULGJH�DQDO\VHV�´���

�

�,Q�UHVSRQVH��WKH�
6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\�LQVLVWHG�WKDW�

KLVWRU\�GHPRQVWUDWHV�WKDW�WKH�DFWXDO�HUURU�UDWH�LQ�SUDFWLFH�LV�YHU\�ORZ������%LOOLRQV�RI�
FRPSDULVRQV�ZRUOGZLGH�KDYH�RFFXUUHG�RYHU�WKH�FRXUVH�RI�D�FHQWXU\�ZLWK�DQ�
H[WUHPHO\�ORZ�QXPEHU�RI�HUURUV��«�5HFHQW�VWXGLHV�SXEOLVKHG�LQ�SHHU�UHYLHZHG�
MRXUQDOV��DOWKRXJK�OLPLWHG��DOVR�WHQG�WR�VXJJHVW�WKDW�WKH�HUURU�UDWH�RI�IULFWLRQ�ULGJH�
H[DPLQDWLRQ��ZKHQ�FRQGXFWHG�E\�FRPSHWHQW�H[DPLQHUV��LV�YHU\�ORZ����

�
�

/LNHZLVH��LQ�8QLWHG�6WDWHV�Y��%DLQHV����

�������������������������������������������������
����)RU�H[DPSOHV��VHH�8QLWHG�6WDWHV�Y��%DLQHV������)��G����������������WK�&LU���������*RYHUQPHQW¶V�&RPELQHG�
5HSRUW�WR�WKH�&RXUW�DQG�0RWLRQV�LQ�/LPLQH�&RQFHUQLQJ�)LQJHUSULQW�(YLGHQFH��DW�����8QLWHG�6WDWHV�Y��0LWFKHOO������)��
6XSS���G������(�'��3D���������DII¶G������)��G�������G�&LU���������8QLWHG�6WDWHV�Y��/OHUD�3OD]D��&ULP��1R���������
�����������������8�6��'LVW��/(;,6������(�'��3D��-DQ������������YDFDWHG������)��6XSS���G������(�'��3D���������

�D�IRUPHU�)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ��)%,��
VXSHUYLVRU�WHVWLILHG�WKDW�WKH�)%,�KDG�³PDGH��RQ�DYHUDJH��DERXW�RQH�HUURQHRXV�LGHQWLILFDWLRQ�HYHU\�
���\HDUV�´�(VWLPDWLQJ�WKH�WRWDO�QXPEHU�RI�FRPSDULVRQV�PDGH�DW�DERXW���PLOOLRQ�SHU�\HDU��KH�
DVVXUHG�WKH�FRXUW�WKDW�WKH�NQRZQ�DFWXDO�HUURU�UDWH�ZDV�DERXW�RQH�SHU�HOHYHQ�PLOOLRQ�FRPSDULVRQV���

����1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S������
����,ELG���S�������
����=DEHOO��6��³)LQJHUSULQW�(YLGHQFH�´�-RXUQDO�RI�/DZ�DQG�3ROLF\������������������
���1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S�������
����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WUHQJWKHQLQJ�)RUHQVLF�6FLHQFH�LQ�
WKH�8QLWHG�6WDWHV��$�3DWK�)RUZDUG��3RVLWLRQ�6WDWHPHQW��6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��
6WXG\�DQG�7HFKQRORJ\��������6HH�DOVR�&KDPSRG��&��³)LQJHUSULQW�([DPLQDWLRQ��7RZDUGV�0RUH�7UDQVSDUHQF\�´�/DZ��
3UREDELOLW\�	�5LVN�����������������
����&ROH��6��³0RUH�7KDQ�=HUR��$FFRXQWLQJ�IRU�(UURU�LQ�/DWHQW�)LQJHUSULQW�,GHQWLILFDWLRQ�´�-RXUQDO�RI�&ULPLQDO�/DZ�
DQG�&ULPLQRORJ\�������������������
����,ELG��
����1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S������
����6:*)$67��������RS��FLW��
��������)��G�������������WK�&LU���������
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%XW�WKH�UHOLDQFH�RQ�GHQRPLQDWRUV�RI�PLOOLRQV�DQG�³ELOOLRQV�RI�FRPSDULVRQV´�KDV�EHHQ�FKDOOHQJHG�
RQ�WKH�JURXQGV�WKDW�
�

WKH�FKDQFHV�RI�XQFRYHULQJ�DQ�HUURQHRXV�LGHQWLILFDWLRQ�DUH�UHPRWH��0RVW�
ILQJHUSULQW�LGHQWLILFDWLRQV�DUH�QRW�FKDOOHQJHG�LQ�FRXUW�HLWKHU�EHFDXVH�WKH�GHIHQGDQW�
SOHG�WR�VRPH�RWKHU�FKDUJH�RU�EHFDXVH�WKH�GHIHQVH�GLG�QRW�REWDLQ�D�VHFRQG�RSLQLRQ��
)XUWKHU��DIWHU�FRQYLFWLRQ��WKH�RSSRUWXQLWLHV�IRU�LQQRFHQW�SHUVRQV�WR�REWDLQ�QHZ�
HYLGHQFH�DQG�KDYH�WKHLU�FRQYLFWLRQV�UHYLHZHG�DQG�RYHUWXUQHG�DUH�VWLOO�H[WUHPHO\�
UDUH����

�
�

+LVWRULFDO�LQTXLU\�LV�VLPSO\�QRW�D�YLDEOH�ZD\�WR�HVWLPDWH�KRZ�ORZ�WKH�IDOVH�SRVLWLYH�UDWH�KDV�EHHQ��
OHW�DORQH�WR�HVWLPDWH�WKH�VL]H�RI�WKH�IDOVH�QHJDWLYH�UDWH��
�
,QVWHDG��RQH�PLJKW�FRQVLGHU�XVLQJ�GDWD�IURP�ILYH�SRVVLEOH�VRXUFHV��QRQ�EOLQG�SURILFLHQF\�WHVWV�
FXUUHQWO\�LQ�XVH��UHDOLVWLF��EOLQG�SURILFLHQF\�WHVWV��YHULILFDWLRQV��UDQGRP�DXGLWV�RI�FDVH�UHSRUWV��
DQG�FRQWUROOHG�H[SHULPHQWV��7KHVH�NLQGV�RI�GDWD�YDU\�LQ�WKHLU�VXLWDELOLW\�IRU�HVWLPDWLQJ�HUURU�UDWHV��
DQG�DOO�RI�WKHP�KDYH�VLJQLILFDQW�OLPLWDWLRQV��7R�EHJLQ�ZLWK��SURILFLHQF\�WHVWV�GHVLJQHG�DQG�
DGPLQLVWHUHG�IRU�FHUWLILFDWLRQ�DQG�TXDOLW\�LPSURYHPHQW�SXUSRVHV�EHDU�OLWWOH�UHVHPEODQFH�WR�DFWXDO�
FDVHZRUN��7KH�HPSOR\HHV�RU�WUDLQHHV�WDNLQJ�WKHP�DUH�QRW�EOLQG�WR�WKH�IDFW�WKDW�WKH\�DUH�EHLQJ�
WHVWHG��DQG�WKH�VDPSOHV�SUHSDUHG�IRU�FHUWLILFDWLRQ�DQG�TXDOLW\�LPSURYHPHQW�SXUSRVHV�FDQ�EH�
GLIIHUHQW�IURP�FDVHZRUN�VDPSOHV��)RU�VXFK�UHDVRQV��RQH�ODUJH�SURILFLHQF\�WHVW�SURYLGHU�KDV�
FDXWLRQHG�DJDLQVW�XVLQJ�LWV�SURILFLHQF\�WHVW�GDWD�IRU�FDOFXODWLQJ�HUURU�UDWHV�����
�

��

6HFRQG��UHFRJQL]LQJ�WKDW�QRUPDO�SURILFLHQF\�WHVWV�DUH�QHLWKHU�GHVLJQHG�IRU�QRU�SDUWLFXODUO\�
VXLWDEOH�IRU�HVWLPDWLQJ�HUURU�UDWHV��VRPH�FRPPHQWDWRUV�KDYH�SURSRVHG�PRUH�UHDOLVWLF��EOLQG�
SURILFLHQF\�WHVWLQJ�WR�SURGXFH�HVWLPDWHV�RI�HUURU�UDWHV�IRU�LQGLYLGXDOV��RUJDQL]DWLRQV��RU�WKH�HQWLUH�
SURIHVVLRQ�����7UXO\�EOLQG�SURILFLHQF\�WHVWLQJ�LV�SRVVLEOH��EXW�LPSOHPHQWDWLRQ�RQ�D�ODUJH�VFDOH�
PD\�QRW�EH�IHDVLEOH�JLYHQ�WKH�ORJLVWLFV�DQG�FRVWV�����)RU�WKH�HQWLUH�ODERUDWRU\�WR�EH�EOLQGHG��ODZ�
HQIRUFHPHQW�DXWKRULWLHV�PXVW�GLVJXLVH�WKH�WHVW�VR�WKDW�LW�DSSHDUV�DV�D�URXWLQH�FDVH�WR�WKH�WDUJHW�
ODERUDWRU\��(XURSHDQ�'1$�ODERUDWRULHV�XQGHUJR�WZR�³EOLQG�WULDOV´�D�\HDU�ZLWK�PDQ\�VDPSOHV��EXW�
WKHVH�DUH�UHDOO\�³D�µJUDGHG¶�LQWHUSUHWDWLRQ�WHVW�´����7KH�FRPPLVVLRQ�WKDW�GHVLJQHG�WKH�WULDOV�
³VHULRXVO\�FRQVLGHUHG´�EXW�UHMHFWHG�³WKH�VHWWLQJ�XS�RI�D�µIDNH¶�RU�VLPXODWHG�FDVHZRUN�VLWXDWLRQ�WR�
EH�GLVWULEXWHG�DPRQJ�WKH�SDUWLFLSDQWV�«�>EHFDXVH@�WKLV�ZDV�GHHPHG�WR�EH�H[WUHPHO\�GLIILFXOW�WR�
LPSOHPHQW�IURP�D�SUDFWLFDO�SRLQW�RI�YLHZ�DQG�DOVR�WR�RIIHU�QR�JUHDW�DGYDQWDJH�WR�WKH�WHVWLQJ�
SURFHGXUH�´���

�������������������������������������������������
����+DEHU��/��DQG�5��+DEHU��³6FLHQWLILF�9DOLGDWLRQ�RI�)LQJHUSULQW�(YLGHQFH�8QGHU�'DXEHUW�´�/DZ��3UREDELOLW\�	�
5LVN����������������6HH�DOVR�6��&ROH��RS��FLW���6DNV��0��³0HUOLQ�DQG�6RORPRQ��/HVVRQV�)URP�WKH�/DZ¶V�)RUPDWLYH�
(QFRXQWHUV�ZLWK�)RUHQVLF�,GHQWLILFDWLRQ�6FLHQFH�´�+DVWLQJV�/DZ�-RXUQDO�������������������QRWH������

�7KXV��LI�DFWXDO�HUURU�UDWHV�DUH�TXLWH�VPDOO��DQ�LPSUDFWLFDO�QXPEHU�RI�UHDOLVWLF�
SURILFLHQF\�WHVWV��LQ�ZKLFK�WKH�HQWLUH�ODERUDWRU\�LV�EOLQG�WR�WKH�WHVWLQJ��ZRXOG�EH�UHTXLUHG�WR�

����&ROODERUDWLYH�7HVWLQJ�6HUYLFHV��,QF��&76�6WDWHPHQW�RQ�WKH�8VH�RI�3URILFLHQF\�7HVWLQJ�'DWD�IRU�(UURU�5DWH�
'HWHUPLQDWLRQ��&ROODERUDWLYH�7HVWLQJ�6HUYLFHV��,QF��0DUFK�����������
����(�J���.RHKOHU��RS��FLW��
����3HWHUVRQ��-���*��/LQ��0��+R��HW�DO��³7KH�)HDVLELOLW\�RI�([WHUQDO�%OLQG�'1$�3URILFLHQF\�7HVWLQJ�´�-RXUQDO�RI�
)RUHQVLF�6FLHQFHV�����������������
����%XWOHU��-��)XQGDPHQWDOV�RI�)RUHQVLF�'1$�7\SLQJ��$FDGHPLF�3UHVV��������S�������
����5DQG��6���0��6FK�UHQNDPS��DQG�%��%ULQNPDQQ��³7KH�*('1$3��*HUPDQ�'1$�3URILOLQJ�*URXS��%OLQG�7ULDO�
&RQFHSW�´�,QWHUQDWLRQDO�-RXUQDO�RI�/HJDO�0HGLFLQH�������QR�����������������
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SURGXFH�DFFXUDWH�HVWLPDWHV�����8VLQJ�WKH�XSSHU�ERXQG�RI�D�FRQILGHQFH�LQWHUYDO�EDVHG�XSRQ�D�
VPDOO�VDPSOH�FRXOG�JURVVO\�RYHUVWDWH�WKH�OLNHOLKRRG�RI�DQ�HUURU�LQ�D�SDUWLFXODU�FDVH��VHH�%R[�
��������
�

�

7KLUG��IRUHQVLF�VHUYLFH�SURYLGHUV�WKDW�
URXWLQHO\�XVH�YHULILFDWLRQV�FRXOG�FRPSLOH�
VWDWLVWLFV�RQ�WKH�RXWFRPHV��%HFDXVH�
YHULILFDWLRQV�DUH�OHVV�FRVWO\�WKDQ�EOLQG�
SURILFLHQF\�WHVWV��D�PXFK�ODUJHU�QXPEHU�
RI�REVHUYDWLRQV�ZRXOG�EH�DYDLODEOH��
OHDGLQJ�WR�D�PRUH�SUHFLVH�HVWLPDWH��
+RZHYHU��DW�EHVW��VWDWLVWLFV�RQ�WKH�
RXWFRPHV�RI�YHULILFDWLRQV�HVWLPDWH�
UHSURGXFLELOLW\�UDWKHU�WKDQ�YDOLGLW\��7KDW�
WZR�H[DPLQHUV�DJUHH�GRHV�QRW�SURYH�WKDW�
ERWK�DUH�FRUUHFW��WKDW�WKH\�GLVDJUHH�GRHV�
QRW�WHOO�XV�ZKLFK�RQH�LV�FRUUHFW��
&RQVHTXHQWO\��VWDWLVWLFV�RQ�YHULILFDWLRQV�
ZRXOG�QRW�HVWLPDWH�IDOVH�SRVLWLYH�RU�IDOVH�
QHJDWLYH�SUREDELOLWLHV���
�
7KLV�LV�QRW�WR�VD\�WKDW�YHULILFDWLRQ�
VWDWLVWLFV�KDYH�QR�UHOHYDQFH�WR�HUURU�
SUREDELOLWLHV��,I�H[DPLQHUV�XVXDOO\�UHDFK�
FRQIOLFWLQJ�UHVXOWV��RQH�FDQ�LQIHU�WKDW�WKH�
DELOLW\�WR�PDNH�FRUUHFW�FODVVLILFDWLRQV�RI�
SDLUV�RI�SULQWV�LV�OLPLWHG��(VWDEOLVKLQJ�
UHSURGXFLELOLW\��WKHUHIRUH��LV�D�SDUW�RI�WKH�
SURFHVV�RI�YDOLGDWLQJ�PHDVXUHPHQWV��EXW�
FRQFRUGDQFH�EHWZHHQ�WKH�WZR�H[DPLQHUV�
LV�D�IODZHG�PHDVXUH�HYHQ�RI�
UHSURGXFLELOLW\�LI�WKH�YHULI\LQJ�
H[DPLQHU¶V�MXGJPHQWV�DUH�LQIOXHQFHG�E\�
NQRZOHGJH�RI�WKH�ILUVW�H[DPLQHU¶V�
RSLQLRQ��)RUHQVLF�VHUYLFH�SURYLGHUV�WKDW�FRQGXFW�D�ODUJH�QXPEHU�RI�EOLQG�YHULILFDWLRQV��KRZHYHU��
FRXOG�FRQWULEXWH�WR�D�PRUH�FRPSOHWH�EDVH�RI�NQRZOHGJH�DERXW�WKH�H[DPLQDWLRQ�SURFHVV�E\�
FRPSLOLQJ�VWDWLVWLFV�RQ�WKHVH�YHULILFDWLRQV��7KDW�YHULI\LQJ�H[DPLQHUV��SURFHHGLQJ�ZLWK�QR�
NQRZOHGJH�RI�WKH�RXWFRPH�RI�WKH�LQLWLDO�H[DPLQDWLRQ��DOPRVW�DOZD\V�UHDFK�WKH�VDPH�FRQFOXVLRQV�
�������������������������������������������������
����&KDPSRG��RS��FLW���S�������1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO���&RPPLWWHH�RQ�'1$�
)RUHQVLF�6FLHQFH��$Q�8SGDWH��7KH�(YDOXDWLRQ�RI�)RUHQVLF�'1$�(YLGHQFH��1DWLRQDO�$FDGHPLHV�3UHVV��������
����,ELG��
����+DQOH\��-��DQG�$��/LSSPDQ�+DQG��³,I�1RWKLQJ�*RHV�:URQJ��,V�(YHU\WKLQJ�$OO�5LJKW"�,QWHUSUHWLQJ�=HUR�
1XPHUDWRUV�´�-RXUQDO�RI�WKH�$PHULFDQ�0HGLFDO�$VVRFLDWLRQ��������������������
����/RXLV��7��³&RQILGHQFH�,QWHUYDOV�IRU�D�%LQRPLDO�3DUDPHWHU�$IWHU�2EVHUYLQJ�1R�6XFFHVVHV�´�7KH�$PHULFDQ�
6WDWLVWLFLDQ������������������+DQOH\��RS��FLW���
����%LFNHO��3��DQG�.��'RNVXP��0DWKHPDWLFDO�6WDWLVWLFV��+ROGHQ�'D\��������
����:LQNOHU��5���-��6PLWK��DQG�'��)U\EDFN��³7KH�5ROH�RI�,QIRUPDWLYH�3ULRUV�LQ�=HUR�1XPHUDWRU�3UREOHPV��%HLQJ�
&RQVHUYDWLYH�9HUVXV�%HLQJ�&DQGLG�´�7KH�$PHULFDQ�6WDWLVWLFLDQ����������������

%R[������7KH�=HUR�1XPHUDWRU�3UREOHP�
�
6XSSRVH�WKDW�D�JURXS�RI�ODWHQW�SULQW�H[DPLQHUV�LV�QRW�
NQRZQ�WR�KDYH�PDGH�DQ\�IDOVH�LGHQWLILFDWLRQV�RYHU�D�
ORQJ�SHULRG��2QH�FDQQRW�EH�VXUH�WKDW�WKHUH�KDYH�EHHQ�QR�
IDOVH�SRVLWLYHV��EHFDXVH�WKHUH�KDV�EHHQ�QR�LQWHQVLYH�
HIIRUW�WR�GHWHFW�DQ\��2YHU�WKH�QH[W�GHFDGH��WKHUHIRUH��WKH�
H[DPLQHUV�XQGHUJR�D�VHULHV�RI�����EOLQG�SURILFLHQF\�
WHVWV�RQ�SULQWV�UHSUHVHQWDWLYH�RI�FDVHZRUN��7KLV�VLWXDWLRQ�
JLYHV�ULVH�WR�WKH�TXHVWLRQ�LQ�WKH�WLWOH�RI�D�ZHOO�NQRZQ�
DUWLFOH��,I�1RWKLQJ�*RHV�:URQJ��,V�(YHU\WKLQJ�$OO�5LJKW"�
,QWHUSUHWLQJ�=HUR�1XPHUDWRUV�����$�TXLFN�DQVZHU��
DFFRUGLQJ�WR�FODVVLFDO�VWDWLVWLFDO�WKHRU\��LV�WKH�³5XOH�RI�
7KUHH�´�ZKLFK�VWDWHV�WKDW���Q�LV�D�JRRG�DSSUR[LPDWLRQ�
IRU�DQ�XSSHU�����FRQILGHQFH�ERXQG�IRU�WKH�SUREDELOLW\�3�
RI�DQ�RXWFRPH�RI�DQ�HYHQW�ZKHQ�WKH�SURSRUWLRQ�RI�WKH�
RXWFRPHV�LQ�D�ODUJH�QXPEHU�Q�RI�LQGHSHQGHQW�WULDOV�LV�
��Q����

�

�7KHUHIRUH��������LV�D�FRQVHUYDWLYH�HVWLPDWH�RI�WKH�
SUREDELOLW\�RI�D�IDOVH�SRVLWLYH�IRU�WKHVH�H[DPLQHUV�ZKR�
SDVVHG�WKH�����UHDOLVWLF��UHSUHVHQWDWLYH��EOLQG�SURILFLHQF\�
WHVWV�LQYROYLQJ�WUXH�SRVLWLYHV���

+RZHYHU��LW�LV�D�YHU\�FRQVHUYDWLYH�HVWLPDWH��,W�
FRUUHVSRQGV�WR�VWDUWLQJ�ZLWK�WKH�EHOLHI�WKDW�3�LV�HTXDOO\�
OLNHO\�WR�EH�DQ\ZKHUH�LQ�WKH�LQWHUYDO�EHWZHHQ�]HUR�DQG�
RQH�����3ULRU�WR�WKH�SURILFLHQF\�WHVWV��LW�ZDV�SODLQO\�
XQUHDOLVWLF�WR�WKLQN�WKDW�LW�ZDV�MXVW�DV�OLNHO\�WKDW�WKH�
H[DPLQHUV¶�SUREDELOLW\�RI�D�IDOVH�SRVLWLYH�ZDV�JUHDWHU�
WKDQ�RQH�KDOI�DV�LW�ZDV�WR�KDYH�EHHQ�OHVV�WKDQ�RQH�
KDOI����

�
��
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DV�LQLWLDO�H[DPLQHUV�ZRXOG�LQGLFDWH�WKDW�WKH�MXGJPHQWV�RI�GLIIHUHQW�H[DPLQHUV�DUH�DW�OHDVW�
UHSURGXFLEOH��0RUHRYHU��ZKHWKHU�RU�QRW�WKH�YHULILFDWLRQV�DUH�EOLQG��WKH�GDWD�RQ�LQLWLDO�
GLVFUHSDQFLHV�FRXOG�EH�KHOSIXO�LQ�LGHQWLI\LQJ�LQGLYLGXDO�H[DPLQHUV�RU�VLWXDWLRQV�WKDW�PHULW�
FRQVWUXFWLYH��FRUUHFWLYH�DFWLRQ��
�
)RXUWK��WKH�RXWFRPHV�RI�UDQGRP�DXGLWV�RI�FRPSOHWHG�FDVHZRUN�PLJKW�EH�XVHG�WR�HVWLPDWH�IDOVH�
SRVLWLYH�RU�IDOVH�QHJDWLYH�SUREDELOLWLHV��)RU�TXDOLW\�DVVXUDQFH��UDQGRP�WHFKQLFDO�FDVH�DXGLWV�WHVW�
WKH�HQWLUH�VFRSH�RI�HYLGHQFH�H[DPLQDWLRQ�DQG�UHSRUWLQJ��6XFK�DXGLWV�FDQ�EH�FRQGXFWHG�LQWHUQDOO\�
�E\�WKH�VDPH�DJHQF\�WKDW�GLG�WKH�H[DPLQDWLRQ��RU�H[WHUQDOO\��E\�DQ�RXWVLGH�HQWLW\���7KHVH�
WHFKQLFDO�FDVH�DXGLWV�LQFOXGH�D�UH�DQDO\VLV�RI�WKH�HYLGHQFH�DQG�DQ�DVVRFLDWHG�HYDOXDWLRQ��$V�ZLWK�
SURILFLHQF\�WHVWV��WKH�SXUSRVH�RI�FRQGXFWLQJ�WHFKQLFDO�FDVH�DXGLWV�LV�WR�LPSURYH�ODERUDWRU\�
SHUIRUPDQFH�DQG�WR�LQFUHDVH�UHOLDELOLW\�DQG�UHSURGXFLELOLW\��7KHUH�LV�DQ�LQKHUHQW�YDOXH�RI�D�
SURJUDP�LQFOXGLQJ�WKHVH�DXGLWV��UHJDUGOHVV�RI�DQ\�SDUWLFXODU�FDVH�DXGLW�RXWFRPHV��WKDW�UHVXOWV�
VLPSO\�IURP�HDFK�H[DPLQHU�NQRZLQJ�WKDW�VRPH�RI�KLV�ZRUN�ZLOO�EH�UH�H[DPLQHG��7KLV�NQRZOHGJH�
PD\�PDNH�SHRSOH�PRUH�FRQVFLHQWLRXV�LQ�WKHLU�GRFXPHQWDWLRQ�DQG�SHUIRUPDQFH���
�
&DVH�DXGLWV�DUH�GHVLJQHG�WR�GHWHFW�GHYLDWLRQV�IURP�LGHDO��QRUPDWLYH��RU�LQWHQGHG�SUDFWLFHV��
)LQGLQJ�WKHVH�DORQH�PDNHV�WKH�DXGLW�SURFHVV�XVHIXO��7KH�ILQGLQJV�FDQ�LGHQWLI\�VSHFLILF�FRUUHFWLYH�
DFWLRQV��DV�WKH\�UHODWH�WR�WKH�FDVH���RU�WKH\�FDQ�LGHQWLI\�PRUH�JHQHUDO�LVVXHV��UHVXOWLQJ�LQ�
UHFRPPHQGDWLRQV�IRU�LPSURYHPHQWV��IRU�H[DPSOH��FKDQJHV�LQ�SURFHVVHV�RU�LQ�WUDLQLQJ�PHWKRGV���
$XGLWV�JHQHUDOO\�GR�UHVXOW�LQ�VXFK�ILQGLQJV��VLQFH�DOO�SURFHVVHV�FDQ�EH�LPSURYHG��DUJXDEO\��LI�DQ�
DJHQF\�SHUIRUPV�DXGLWV��LW�VKRXOG�PDNH�WKHP�ULJRURXV�HQRXJK�IRU�WKH�DJHQF\�WR�DFTXLUH�GDWD�RQ�
DUHDV�IRU�LPSURYHPHQW��7KXV��FRPSLODWLRQV�RI�WHFKQLFDO�FDVH�DXGLW�ILQGLQJV�DUH�D�SRWHQWLDO�VRXUFH�
RI�YDOXDEOH�LQIRUPDWLRQ��7KH\�SURYLGH�TXDQWLWDWLYH�GDWD�UHJDUGLQJ�WKH�RFFXUUHQFH�RI�GLIIHUHQW�
W\SHV�RI�GHYLDWLRQV�IURP�LGHDO�RU�LQWHQGHG�SUDFWLFHV��7KH�GDWD�FDQ�VXJJHVW�ZKLFK�GHYLDWLRQV�PD\�
EH�RFFXUULQJ�V\VWHPDWLFDOO\��OHDGLQJ�WR�PRGLILFDWLRQV�LQ�WHFKQLFDO�DXGLW�SURFHGXUHV�RU�WR�PRUH�
VSHFLILF�LQYHVWLJDWLRQV�RU�UHVHDUFK��
�
7HFKQLFDO�FDVH�DXGLW�FRPSLODWLRQV��KRZHYHU��DUH�QRW�D�UHDVRQDEOH�ZD\�WR�PHDVXUH�RYHUDOO�ODWHQW�
SULQW�SURFHVV�SHUIRUPDQFH�RU�WR�HVWLPDWH�WKH�HUURU�UDWH�RI�D�VSHFLILF�ODWHQW�SULQW�SURFHVV��
,QGLYLGXDO�WHFKQLFDO�DXGLWV�GLIIHU�LQ�WKHLU�FULWHULD��ULJRU��DQG�DUHDV�RI�FRQFHUQ��DV�LV�DSSURSULDWH�
DQG�FRQVLVWHQW�ZLWK�WKHLU�SXUSRVH���&RPSLODWLRQV�RI�ILQGLQJV�ZLOO�UHSUHVHQW�FRPELQDWLRQV�RI�FDVHV�
ZLWK�GLIIHUHQW�H[DPLQHUV��GLIIHUHQW�OHYHOV�RI�GLIILFXOW\��DQG�GLIIHUHQW�H[DPLQDWLRQ�SURFHVVHV��7KH�
DFWXDO�FDXVHV�RI�SUREOHPV�GHWHFWHG�LQ�WHFKQLFDO�FDVH�DXGLWV�XVXDOO\�FDQQRW�EH�GHWHUPLQHG��$QG��
RQFH�DJDLQ��JURXQG�WUXWK��ZKLFK�ZRXOG�EH�QHFHVVDU\�IRU�HVWDEOLVKLQJ�HUURUV�LQ�LGHQWLILFDWLRQV�DQG�
H[FOXVLRQV��LV�XQNQRZQ�IRU�DXGLWHG�FDVHZRUN���
�
5DWKHU�WKDQ�DXGLWLQJ�FDVHZRUN��DQ�H[SHUW�SDQHO�RI�ODWHQW�SULQW�H[DPLQHUV�FRXOG�FRQGXFW�LWV�RZQ�
HYDOXDWLRQV�RI�D�ODUJH�VDPSOH�RI�SUHYLRXV�FDVHZRUN��EOLQGHG�WR�WKH�HDUOLHU�RXWFRPHV�����

�������������������������������������������������
����6HH�6:*)$67��������RS��FLW��

�7KH�
UHVXOWV�ZRXOG�WHVW�WKH�FRQFOXVLRQV�UHDFKHG�LQ�DFWXDO�FDVHZRUN��+RZHYHU��WKH�WUXH�VRXUFH�RI�WKH�
ODWHQW�SULQWV�LQ�WKHVH�FDVHV�ZRXOG�QRW�EH�NQRZQ�ZLWK�FHUWDLQW\��7KH�SDQHO¶V�FRQFOXVLRQV�ZRXOG�
KDYH�WR�EH�DFFHSWHG�DV�FRUUHFW�LI�WKH\�DUH�WR�VHUYH�DV�WKH�PHDVXUH�RI�DFFXUDF\�LQ�FDVHZRUN��
:LWKRXW�SURRI�RI�WKH�SDQHO¶V�DFFXUDF\��WKH�H[SHULPHQW�ZRXOG�EH�VXEMHFW�WR�WKH�FULWLFLVP�WKDW�LW�
VHHNV�WR�SURYH�RQH�XQNQRZQ�E\�PHDQV�RI�DQRWKHU��$OWKRXJK�WKH�DEVHQFH�RI�JURXQG�WUXWK�
WHFKQLFDOO\�PDNHV�WKLV�H[SHULPHQW�D�UHSURGXFLELOLW\�VWXG\��WKH�H[SHUW�SDQHO�H[SHULPHQW�FRXOG�EH�
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UHYHDOLQJ��6WXGLHV�RI�WKH�SUHGLFWLYH�SRZHU�RI�VFUHHQLQJ�WHVWV�LQ�PHGLFLQH�UHO\�RQ�WKLV�
H[SHULPHQWDO�GHVLJQ�ZKHQ�WKH\�XVH�D�PRUH�SUHFLVH��EXW�VWLOO�LPSHUIHFW��WHVW�WR�PHDVXUH�WKH�
DFFXUDF\�RI�WKH�ILUVW�UHVXOW��$�ODUJH�QXPEHU�RI�GLVFRUGDQW�HYDOXDWLRQV�ZRXOG�UHYHDO�WKH�QHHG�IRU�
IXUWKHU�UHVHDUFK�WDUJHWHG�WR�DVFHUWDLQLQJ�WKH�VRXUFHV�RI�WKH�GLVFUHSDQFLHV��&RQYHUVHO\��KLJK�
FRQFRUGDQFH�UDWHV�ZRXOG�VXSSRUW�WKH�SHUFHSWLRQ�WKDW�ODWHQW�SULQW�DQDO\VLV�LV�D�UHOLDEOH�DQG�
UHSURGXFLEOH�SURFHVV�DV�FXUUHQWO\�SUDFWLFHG���
�
)LQDOO\��FRQWUROOHG�H[SHULPHQWV�ZLWK�VLPXODWHG�PDWHULDOV�DUH�SRVVLEOH��7KHVH�FRXOG�LOOXPLQDWH�WKH�
FRQGLWLRQV�XQGHU�ZKLFK�SRVVLEOH�HUURUV�PLJKW�RFFXU��FRXOG�KHOS�SURYLGH�D�VFLHQWLILF�IRXQGDWLRQ�
IRU�WKH�YDOLGLW\�RI�WKH�$&(�9�SURFHVV��DV�SUDFWLFHG�E\�WKH�VXEMHFWV�LQ�WKH�H[SHULPHQW���DQG�FRXOG�
VXSSO\�WKH�NLQG�RI�HUURU�UDWH�LQIRUPDWLRQ�PHQWLRQHG�LQ�'DXEHUW�Y��0HUUHOO�'RZ�3KDUPDFHXWLFDOV��
,QF����

�

�7R�GHWHUPLQH�HUURU�UDWHV�RI�D�VSHFLILF�W\SH��RU�IRU�D�VSHFLILF�SURFHVV��RQH�FDQ�GHVLJQ�DQ�
H[SHULPHQW�WKDW�KDV�D�FRQVLVWHQW�SURFHVV�DQG�IRU�ZKLFK�WKH�FRUUHFW�RXWFRPHV�DUH�NQRZQ��,Q�WKLV�
ZD\��DQ�HUURU�FDQ�EH�GHWHFWHG�FRQFOXVLYHO\��DV�GLVWLQFW�IURP�D�SURFHVV�GLYHUJHQFH�H[DPLQHG�LQ�
FDVH�DXGLWV����

7KLV�LV�WKH�ORJLF�WKDW�XQGHUOLHV�WKH�(XURSHDQ�FROODERUDWLYH�H[HUFLVHV�LQ�WKH�'1$�ILHOG�����7KH�
UHVHDUFKHUV�FRQGXFWLQJ�WKHVH�H[HUFLVHV�KDYH�IRXQG�WKDW�WKH�RYHUDOO�HUURU�UDWH�GURSSHG�VKDUSO\�
ZLWK�WKH�LQWURGXFWLRQ�RI�VWDQGDUGL]HG��FRPPHUFLDOO\�DYDLODEOH�'1$�WHVWLQJ�NLWV�LQ�������WKDW�
³KXPDQ�FDUHOHVVQHVV�LV�WKH�SUHGRPLQDQW�VRXUFH�RI�HUURU�UHJDUGOHVV�RI�WKH�WHFKQRORJ\�XVHG�´�WKDW�
WKHVH�HUURUV�WDNH�WKH�IRUP�RI�³WKH�WUDQVSRVLWLRQ�RI�VDPSOHV��«�DOEHLW�QHYHU�>WZLFH@�E\�WKH�VDPH�
ODERUDWRU\´�DQG�³ZULWLQJ�D�FRUUHFW�UHVXOW�LQFRUUHFWO\�LQ�WKH�VXPPDU\�VKHHW�VXSSOLHG´�EXW�QRW�
QRUPDOO\�XVHG�LQ�WKH�ODERUDWRU\�����DQG�WKDW�WKH�WRWDO�HUURU�UDWH�KDV�VWDELOL]HG�LQ�WKH�UDQJH�RI������
WR����������7KH�UHVHDUFKHUV¶�FRQFOXVLRQV�LQGLFDWH�WKH�YDOXH�RI�H[SHULPHQWV�OLNH�WKHVH��³'XULQJ�
WKH�GHYHORSPHQW�RI�WKH�WULDOV�RYHU�WKH�ODVW�GHFDGH�VLQFH�WKH�LQWURGXFWLRQ�RI�675V�>VKRUW�WDQGHP�
UHSHDWV@��PDQ\�OHVVRQV�KDYH�EHHQ�OHDUQW�ZKLFK�KDYH�OHG�WR�LPSURYHPHQWV�QRW�RQO\�LQ�WKH�WULDOV�
WKHPVHOYHV��EXW�DOVR�KDYH�DFKLHYHG�WKH�JRDO�RI�LPSURYHG�TXDOLW\�RI�UHVXOWV�ZLWKLQ�WKH�IRUHQVLF�
FRPPXQLW\�DV�D�ZKROH�´���
�

��

5HVXOWV�IURP�WKH�ILUVW�ODUJH�VFDOH��FRQWUROOHG�H[SHULPHQW�RQ�WKH�DFFXUDF\�RI�ILQJHUSULQW�H[DPLQHUV�
DSSHDUHG�LQ���������

�

�6DFULILFLQJ�WKH�UHDOLVP�RI�FDVHZRUN�IRU�NQRZQ�JURXQG�WUXWK��H[SHULPHQWHUV�
IURP�WKH�1REOLV�&RUSRUDWLRQ�DQG�WKH�)%,�SUHVHQWHG�ODWHQW�SULQW�H[DPLQHUV�ZLWK�SDLUV�RI�SULQWV�
FRQVLVWLQJ�RI�RQH�ODWHQW�SULQW�DQG�RQH�H[HPSODU��HDFK�IURP�NQRZQ�VRXUFHV��6RPH�RI�WKH�SDLUV�
������ZHUH�PDWHV�WKDW�FDPH�IURP�WKH�VDPH�ILQJHU��7KH�UHVW�������ZHUH�QRQPDWHV�WKDW�FDPH�IURP�
GLIIHUHQW�ILQJHUV��7KHVH�QRQPDWHG�SDLUV�ZHUH�GHVLJQHG�WR�\LHOG�GLIILFXOW�FRPSDULVRQV��8QXVXDOO\�
VLPLODU�H[HPSODUV�LQ�WKH�QRQPDWHV�FDPH�IURP�VHDUFKHV�RI�WKH�SULQWV�RI�WKH����PLOOLRQ�SHUVRQV�
WKHQ�LQ�)%,¶V�,QWHJUDWHG�$),6�GDWDEDVH��0RUHRYHU��DQ�DEQRUPDOO\�ODUJH�SURSRUWLRQ�RI�WKH�ODWHQW�
SULQWV�ZHUH�RI�SRRU�TXDOLW\���

�������������������������������������������������
��������8�6��������������
����5DQG��6FK�UHQNDPS��DQG�%ULQNPDQ��������RS��FLW����
����,ELG��
����5DQG��6���0��6FK�UHQNDPS��DQG�%��%ULQNPDQQ��³7KH�*('1$3��*HUPDQ�'1$�3URILOLQJ�*URXS��%OLQG�7ULDO�
&RQFHSW�3DUW�,,��7UHQGV�DQG�'HYHORSPHQWV�´�,QWHUQDWLRQDO�-RXUQDO�RI�/HJDO�0HGLFLQH�������QR���������������
����,ELG���S������
����8OHU\��%���$��+LFNOLQ��-��%XVFDJOLD��HW�DO��³$FFXUDF\�DQG�5HOLDELOLW\�RI�)RUHQVLF�/DWHQW�)LQJHUSULQW�'HFLVLRQV�´�
3URFHHGLQJV�RI�WKH�1$6��������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�DQG�(UURUV�

���

$IWHU�D�GRXEOH�EOLQG�SUHVHQWDWLRQ�RI�WKH�PDWHG�DQG�QRQPDWHG�SDLUV�WR�WKH�ODWHQW�SULQW�H[DPLQHUV��
WKH�H[SHULPHQWHUV�PHDVXUHG�WKH�SURSRUWLRQV�RI�LGHQWLILFDWLRQV���

�

�IRU�WKH�PDWHV��VHQVLWLYLW\��DQG�
QRQPDWHV��IDOVH�SRVLWLYHV���DV�ZHOO�DV�WKH�SURSRUWLRQV�RI�H[FOXVLRQV�IRU�WKH�QRQPDWHV��VSHFLILFLW\��
DQG�PDWHV��IDOVH�QHJDWLYHV���)RU�WKH�SDUWLFXODU�PL[�RI�PDWHV�DQG�QRQPDWHV�LQ�WKH�WHVW�VHW��WKH\�
DOVR�GHWHUPLQHG�WKH�SURSRUWLRQ�RI�FRUUHFW�MXGJPHQWV�DPRQJ�WKH�LGHQWLILFDWLRQV��SRVLWLYH�
SUHGLFWLYH�YDOXH��DQG�H[FOXVLRQV��QHJDWLYH�SUHGLFWLYH�YDOXH���%R[�����SURYLGHV�D�VPDOO�SDUW�RI�WKH�
GDWD�REWDLQHG�DQG�WKH�UHVXOWLQJ�VWDWLVWLFV�RQ�HUURUV�DQG�DFFXUDF\��

2I�FRXUVH��WKH�H[SHULPHQWDO�UHVXOWV�PD\�QRW�OHDG�WR�UHDVRQDEOH�HVWLPDWHV�RI�WKH�UDWHV�DW�ZKLFK�
HUURUV�RFFXU�LQ�SUDFWLFH��7R�WKH�H[WHQW�WKDW�WKH�H[SHULPHQWDO�FRQGLWLRQV�DQG�WKH�H[DPLQHUV�ZKR�
DUH�WHVWHG�LQ�WKH�H[SHULPHQW�GR�QRW�PLUURU�WKH�FRQGLWLRQV�DQG�H[DPLQHUV�HQFRXQWHUHG�LQ�DFWXDO�
FDVHZRUN��WKH�PHDVXUHG�HUURU�SUREDELOLWLHV�ZLOO�QRW�DSSO\�GLUHFWO\�WR�WKH�ILHOG�DV�D�ZKROH��7KH\�
PD\��KRZHYHU��DQVZHU�VXFK�TXHVWLRQV�DV�³+RZ�ZHOO�GR�VNLOOHG�H[DPLQHUV��ZRUNLQJ�XQGHU�LGHDO�
FRQGLWLRQV�RQ�D�GLIILFXOW�FDVH��SHUIRUP"´�$V�QRWHG��WKH�OHJDO�V\VWHP�YDOXHV�WKH�DQVZHUV�WR�VXFK�
TXHVWLRQV��&KDSWHU���FRQVLGHUV�WKH�DGPLVVLELOLW\�RI�YDULRXV�VWDWLVWLFV�RQ�HUURU�UDWHV�DQG�RIIHUV�
UHFRPPHQGDWLRQV�RQ�KRZ�DQ�H[SHUW�ZLWQHVV�PLJKW�DSSURDFK�WKH�LVVXH�RI�HUURU�LQ�D�SDUWLFXODU�
FDVH��
�
%R[������6HOHFWHG�5HVXOWV�RI�WKH�1REOLV�)%,�([SHULPHQW�
�
7KLV�H[SHULPHQW�SUHVHQWHG�����UHODWLYHO\�H[SHULHQFHG�DQG�SURILFLHQW�ODWHQW�ILQJHUSULQW�
H[DPLQHUV��ZKR�NQHZ�WKH\�ZHUH�EHLQJ�WHVWHG��ZLWK�SDLUV�RI�ODWHQW�DQG�H[HPSODU�SULQWV�VHOHFWHG�WR�
EH�FKDOOHQJLQJ�DQG�MXGJHG�E\�WKH�H[DPLQHUV�LQ�WKH�VWXG\�WR�EH�UHSUHVHQWDWLYH�RI�FDVHZRUN��7KH�
H[DPLQHUV�ZRUNHG�WKURXJK�D�WRWDO�RI��������SUHVHQWDWLRQV�RI�����LPDJH�SDLUV��URXJKO\�����SDLUV�
SHU�H[DPLQHU���7DEOH�����VXPPDUL]HV�WKH�UHVXOWV�RI�WKH�H[DPLQHUV¶�HIIRUWV�IRU�WKRVH�SDLUV�RI�
SULQWV�WKDW�WKH\�LQLWLDOO\�GHHPHG�³RI�YDOXH�IRU�LQGLYLGXDOL]DWLRQ�´���
�

�

� 1RQPDWH� 0DWH� $OO�
([FOXVLRQ� ������ ���� ������

,GHQWLILFDWLRQ� �� ������ ������
,QFRQFOXVLYH� ���� ������ ������

$OO� ������ ������ �������
�

Table 2.8: Outcomes for pairs judged to be “of value for individualization” 
�
2I�WKH�SUHVHQWDWLRQV�GHHPHG�RI�YDOXH�IRU�LQGLYLGXDOL]DWLRQ�������RU����������ILYH�H[DPLQHUV�
������� �����PDGH�IDOVH�LGHQWLILFDWLRQV��2QH�RI�WKH�ILYH�H[DPLQHUV�PDGH�WZR�IDOVH�
LGHQWLILFDWLRQV��/RRNLQJ�MXVW�WR�WKH�RXWFRPHV�OLNHO\�WR�EH�VHHQ�LQ�FRXUW²WKH�LGHQWLILFDWLRQV�DQG�
H[FOXVLRQV²WKH�IDOVH�SRVLWLYH�UDWH�LV��������� ���������

�������������������������������������������������
����'XULQJ�WKH�VWXG\��H[DPLQHUV�ZHUH�DVNHG�WR�SURYLGH�RQH�RI�IRXU�GHFLVLRQV��³WKH�DQDO\VLV�GHFLVLRQ�RI�QR�YDOXH�
�XQVXLWDEOH�IRU�FRPSDULVRQ���RU�WKH�FRPSDULVRQ�HYDOXDWLRQ�GHFLVLRQV�RI�LQGLYLGXDOL]DWLRQV��IURP�WKH�VDPH�VRXUFH���
H[FOXVLRQ��IURP�GLIIHUHQW�VRXUFHV���RU�LQFRQFOXVLYH�´�,ELG��

��)RU�EUHYLW\��WKH�GLVFXVVLRQ�KHUH�LV�

����7KHUH�ZHUH�DQ�DGGLWLRQDO�������FRPSDULVRQV�EDVHG�RQ�ODWHQW�ILQJHUSULQWV�GHHPHG�RI�YDOXH�RQO\�IRU�H[FOXVLRQ��
%HFDXVH�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV�W\SLFDOO\�LQFOXGH�RQO\�YDOXH�IRU�LQGLYLGXDOL]DWLRQ�FRPSDULVRQV��WKHVH�RWKHU�
RXWFRPHV�DUH�QRW�SUHVHQWHG�KHUH��
����,Q�QR�FDVH�GLG�WZR�H[DPLQHUV�PDNH�WKH�VDPH�IDOVH�SRVLWLYH�HUURU��7KH�HUURUV�RFFXUUHG�RQ�LPDJH�SDLUV�ZKHUH�D�
ODUJH�PDMRULW\�RI�H[DPLQHUV�PDGH�FRUUHFW�H[FOXVLRQV��RQH�RFFXUUHG�RQ�D�SDLU�ZKHUH�WKH�PDMRULW\�RI�H[DPLQHUV�MXGJHG�
WKH�FRPSDULVRQV�WR�EH�LQFRQFOXVLYH��7KXV��WKH�VL[�HUURQHRXV�LGHQWLILFDWLRQV�SUREDEO\�ZRXOG�KDYH�EHHQ�GHWHFWHG�LI�DQ�
LQGHSHQGHQW��EOLQG�YHULILFDWLRQ�ZHUH�SHUIRUPHG�DV�SDUW�RI�WKH�RSHUDWLRQDO�H[DPLQDWLRQ�SURFHVV��



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�DQG�(UURUV�

���

FRQILQHG�WR�WKLV�VHW�RI�FDVHV�LQ�ZKLFK�WKH�H[DPLQHUV�ZHUH�DEOH�WR�PDNH�DQ�LGHQWLILFDWLRQ�RU�DQ�
H[FOXVLRQ����
�

���

$V�GLVFXVVHG�HDUOLHU��³VHQVLWLYLW\´�LV�WKH�SURSRUWLRQ�RI�FDVHV�LQ�ZKLFK�DQ�H[DPLQHU�FRQIURQWHG�
ZLWK�D�PDWHG�SDLU�PDNHV�D�SRVLWLYH�LGHQWLILFDWLRQ��7KXV��LQ�WKLV�H[SHULPHQW��WKH�VHQVLWLYLW\�ZDV�
������������ ����������
�

�

:KHUHDV�WKH�IDOVH�SRVLWLYH�UDWH�ZDV�RQO\�������WKH�IDOVH�QHJDWLYH�UDWH�ZDV����������� �����������
'HILQLQJ�VSHFLILFLW\�DV�WKH�SURSRUWLRQ�RI�H[FOXVLRQV�IRU�QRQPDWHV�MXGJHG�WR�EH�RI�YDOXH�IRU�
LQFOXVLRQ��WKH�VSHFLILFLW\�ZDV������������� ����������

�

�7DEOH�����VXPPDUL]HV�WKHVH�HUURU�DQG�
DFFXUDF\�UDWHV���

� 1RQPDWH� 0DWH�
([FOXVLRQ� 6SHFLILFLW\�������� )DOVH�QHJDWLYH�UDWH��������

,GHQWLILFDWLRQ� )DOVH�SRVLWLYH�UDWH������� 6HQVLWLYLW\��������
�

Table 2.9: Accuracy and error rates for exclusions and identifications in pairs judged to be 
“of value for individualization” and leading to exclusions or identifications 

�
�
���� 6XPPDU\�
�
7KLV�FKDSWHU�GLVFXVVHG�W\SHV�RI�HUURU�DQG�WKH�GLIIHUHQFHV�EHWZHHQ�SURFHVV�HUURUV�DQG�RXWFRPH�
HUURUV��,W�DOVR�UHYLHZHG�KRZ�WKH�V\VWHP�LQ�ZKLFK�WKH�H[DPLQHU�ZRUNV�FDQ�FRQWULEXWH�WR�VXFK�
HUURUV��)LQDOO\��WKH�FKDSWHU�RXWOLQHG�WKH�FKDOOHQJHV�DQG�EHQHILWV�RI�WU\LQJ�WR�FDOFXODWH�WKH�
SUHYDOHQFH�RI�HUURU�LQ�ODWHQW�SULQW�H[DPLQDWLRQV���

�������������������������������������������������
����$GGLQJ�LQFRQFOXVLYHV�ORZHUV�WKH�IDOVH�SRVLWLYH�UDWH�WR��������� �������
����$JDLQ��WKH�WH[W�GHDOV�RQO\�ZLWK�WKH�SDLUV�GHHPHG�RI�YDOXH�IRU�LGHQWLILFDWLRQ�DQG�UHVXOWLQJ�LQ�D�GHILQLWLYH�
FRQFOXVLRQ��7KH�VHQVLWLYLW\�ZDV������������� ��������LQFOXGLQJ�LQFRQFOXVLYHV��
����$GGLQJ�LQFRQFOXVLYHV�ORZHUV�WKH�IDOVH�QHJDWLYH�UDWH�WR����������� �������
����$GGLQJ�LQFRQFOXVLYHV�ORZHUV�WKH�VSHFLILFLW\�WR������������� ��������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����,QWHUSUHWLQJ�/DWHQW�3ULQWV�

���

&KDSWHU����,QWHUSUHWLQJ�/DWHQW�3ULQWV�
�
�

,QWURGXFWLRQ�DQG�6FRSH�
�
/DWHQW�SULQW�H[DPLQDWLRQ�UHTXLUHV�WKH�FDUHIXO�LQWHUSUHWDWLRQ�DQG�FRPSDULVRQ�RI�IULFWLRQ�ULGJH�
LPSUHVVLRQV��)URP�WKH�ILUVW�H[DPLQDWLRQ�RI�WKH�IHDWXUHV�FRQWDLQHG�LQ�D�ODWHQW�SULQW�WR�D�ILQDO�
FRQFOXVLRQ�UHJDUGLQJ�DQ�LGHQWLILFDWLRQ�RU�H[FOXVLRQ��DQ�H[DPLQHU�HQJDJHV�LQ�PDQ\�DFWV�RI�
LQWHUSUHWDWLRQ��&XUUHQW�PHWKRGV�RI�LQWHUSUHWDWLRQ�DUH�EDVHG�XSRQ�SURIHVVLRQDO�NQRZOHGJH�DQG�
H[SHULHQFH�UDWKHU�WKDQ�IRUPDO�GHFLVLRQ�WKUHVKROGV�RU�VWDWLVWLFDO�PRGHOV���
�
7KLV�FKDSWHU�GHVFULEHV�WKH�FULWLFDO�LQWHUSUHWDWLYH�VWDJHV�WKDW�DUH�SDUW�RI�HYHU\�ODWHQW�SULQW�
FRPSDULVRQ��,W�VXUYH\V�WKH�FXUUHQW�VWDWH�RI�NQRZOHGJH��EDVHG�XSRQ�SXEOLVKHG�UHVHDUFK��UHJDUGLQJ�
WKH�LQWHUSUHWLYH�VWDJHV�DQG�WKH�LPSOLFDWLRQV�IRU�SLWIDOOV�WKDW�PD\�DULVH�GXULQJ�WKH�LQWHUSUHWLYH�
SURFHVV��,W�DOVR�LGHQWLILHV�WKH�PRVW�LPSRUWDQW�TXHVWLRQV�LQ�WKLV�DUHD�WKDW�UHTXLUH�IXUWKHU�VWXG\��
)LQDOO\��WKLV�FKDSWHU�SURYLGHV�UHFRPPHQGDWLRQV�DQG�EHVW�SUDFWLFHV�UHODWLQJ�WR�WKH�LQWHUSUHWLYH�
VWDJHV����
�
���� 3UHOLPLQDU\�2EVHUYDWLRQV�DQG�&DYHDWV�
�
6HYHUDO�SUHOLPLQDU\�REVHUYDWLRQV�DUH�LPSRUWDQW��7R�EHJLQ�ZLWK��WKH�FKDSWHU�IRFXVHV�DOPRVW�
H[FOXVLYHO\�RQ�ODWHQW�ILQJHUSULQW�H[DPLQDWLRQV�XVLQJ�WKH�$&(�9�SURFHVV��$QDO\VLV��&RPSDULVRQ��
(YDOXDWLRQ��DQG�9HULILFDWLRQ���GUDZLQJ�RQ�WKH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�0DS�RI�&KDSWHU�
���)LJXUH�������7KLV�FKDSWHU�PDSV�WKH�LQWHUSUHWLYH�VWDJHV�RQWR�WKH�UHOHYDQW�VHFWLRQV�RI�WKDW�3URFHVV�
0DS��7KH�IRFXV�RQ�$&(�9�LV�QRW�LQWHQGHG�DV�DQ�HQGRUVHPHQW�RI�$&(�9�DV�D�³PHWKRGRORJ\�´�$V�
H[SODLQHG�LQ�&KDSWHU����$&(�9�PDSV�WKH�VWHSV�RI�D�SURFHVV��EXW�LW�GRHV�QRW�SURYLGH�VSHFLILF�
IXQFWLRQDO�JXLGDQFH�RQ�KRZ�WR�LPSOHPHQW�WKDW�SURFHVV��QRU�GRHV�LW�GHWDLO�WKH�VXEVWDQWLYH�FRQWHQW�
RI�WKH�YDULRXV�VWHSV����

�

�$OWKRXJK�$&(�9�SURYLGHV�D�XVHIXO�IUDPHZRUN�IRU�GHVFULELQJ�WKH�VWHSV�
WDNHQ�IRU�LQWHUSUHWLQJ�SULQWV��LW�GRHV�QRW�RIIHU�VSHFLILF�FULWHULD�WR�JXLGH�WKRVH�LQWHUSUHWDWLRQV����

$�VHFRQG�SUHOLPLQDU\�REVHUYDWLRQ�FRQFHUQV�WKH�DQDO\VLV�RI�WKH�VXEMHFWLYH�HOHPHQWV�LQ�KXPDQ�
LQWHUSUHWDWLRQ��7R�UHFRJQL]H�VXFK�VXEMHFWLYLW\�LV�QRW�WR�GLVSDUDJH�WKH�SURFHVV��7KH�DFW�RI�
LQWHUSUHWLQJ�LQHYLWDEO\�UHTXLUHV�KXPDQ�MXGJPHQW�DQG�QHFHVVDULO\�LPSOLHV�DW�OHDVW�VRPH�
VXEMHFWLYLW\��,I�RQH�VLPSO\�IROORZV�D�FOHDU��EULJKW�OLQH�UXOH�ZLWK�QR�GLVFUHWLRQ�RU�LQGHSHQGHQW�
MXGJPHQW��RQH�LV�QRW�DFWXDOO\�LQWHUSUHWLQJ��,QWHUSUHWDWLRQ�JRHV�EH\RQG�PHUHO\�H[HFXWLQJ�D�VHW�RI�
UXOHV��WKXV��WKH�H[HUFLVH�RI�MXGJPHQW�DQG�H[SHUWLVH�LQHYLWDEO\�PDNHV�WKH�LQWHUSUHWLYH�SURFHVV�
SDUWO\�VXEMHFWLYH���
�
7KLUG��ZLWK�WKH�VXEMHFWLYLW\�RI�LQWHUSUHWDWLRQ�FRPHV�WKH�SRVVLELOLW\�RI�UHGXFHG�SHUIRUPDQFH�
EHFDXVH�RI�KXPDQ�IDFWRUV�LVVXHV��$V�H[SODLQHG�LQ�&KDSWHU����FRJQLWLYH�ELDV�LV�RQH�DVSHFW�RI�
KXPDQ�LQWHUSUHWDWLRQ�WKDW�KDV�UHFHLYHG�VLJQLILFDQW�DWWHQWLRQ��:ULWLQJ�DERXW�VRUWLQJ�ILQJHUSULQWV�
DFFRUGLQJ�WR�3XUNHQMH¶V�VWDQGDUGV��)UDQFLV�*DOWRQ�UHFRJQL]HG�WKH�GLIILFXOW\�RI�DFFXUDWH�
LQWHUSUHWDWLRQV�RI�ILQJHUSULQWV�DQG�WKH�SRVVLEOH�GDQJHUV�RI�FRJQLWLYH�ELDV���
�

�������������������������������������������������
����6HH�DOVR�0QRRNLQ��-��³7KH�&RXUWV��WKH�1$6��DQG�WKH�)XWXUH�RI�)RUHQVLF�6FLHQFH�´�%URRNO\Q�/DZ�5HYLHZ������QR��
����������������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����,QWHUSUHWLQJ�/DWHQW�3ULQWV�

���

2Q�FRQVLGHULQJ�WKH�FDXVHV�RI�WKHVH�GRXEWV�DQG�EOXQGHUV��GLIIHUHQW�LQIOXHQFHV�ZHUH�
IRXQG�WR�SURGXFH�WKHP��DQ\�RQH�RI�ZKLFK�ZDV�VXIILFLHQW�E\�LWVHOI�WR�JLYH�ULVH�WR�
VHULRXV�XQFHUWDLQW\��$�FRPSOH[�SDWWHUQ�LV�FDSDEOH�RI�VXJJHVWLQJ�YDULRXV�UHDGLQJV��
DV�WKH�ILJXULQJ�RQ�D�ZDOOSDSHU�PD\�VXJJHVW�D�YDULHW\�RI�IRUPV�DQG�IDFHV�WR�WKRVH�
ZKR�KDYH�VXFK�IDQFLHV����

�
�

$OO�KXPDQ�LQWHUSUHWDWLRQ�LV�SRWHQWLDOO\�VXEMHFW�WR�ELDVLQJ�HIIHFWV��DV�WKH�HQRUPRXV�UHVHDUFK�
OLWHUDWXUH�DFURVV�D�ZLGH�YDULHW\�RI�GRPDLQV�HVWDEOLVKHV��DV�QRWHG�LQ�&KDSWHU�����7R�UHFRJQL]H�WKDW�
ODWHQW�SULQW�H[DPLQHUV�DUH�SRWHQWLDOO\�VXEMHFW�WR�ELDV�LV�QRW�WR�VLQJOH�WKHP�RXW�EXW�UDWKHU�WR�VXJJHVW�
WKDW�WKH\�DUH�QRW�H[HPSW�IURP�WKRVH�FRJQLWLYH�ELDVHV�WKDW�DOO�LQWHUSUHWHUV�RI�GDWD�DQG�LQIRUPDWLRQ�
IDFH��,QGHHG��PDQ\�SV\FKRORJLVWV�FODLP�WKDW�VXVFHSWLELOLW\�WR�ELDV�LV�SDUW�RI�WKH�DUFKLWHFWXUH�RI�WKH�
KXPDQ�EUDLQ��7KH�VDPH�SURFHVVHV�WKDW�KHOS�XV�PDNH�VRXQG�MXGJPHQWV�LQ�PDQ\�FLUFXPVWDQFHV�
DOVR�FUHDWH�WKH�SRVVLELOLW\�IRU�ELDV��,Q�VRPH�LQVWDQFHV��FRJQLWLYH�ELDVHV�OHDG�WR�LPSURYHG�
SHUIRUPDQFH��ZKHUHDV�LQ�RWKHU�FLUFXPVWDQFHV�WKH\�GHJUDGH�SHUIRUPDQFH����
�

��

%LDV�LV�RQO\�RQH�RI�WKH�PDQ\�IDFWRUV�WKDW�FDQ�DIIHFW�H[DPLQHU�SHUIRUPDQFH��,W�UHFHLYHV�SDUWLFXODU�
DWWHQWLRQ�LQ�WKLV�FKDSWHU�EHFDXVH�RI�WKH�H[WHQVLYH�UHVHDUFK�RQ�FRJQLWLYH�ELDV�LQ�RWKHU�ILHOGV�DQG�
WKH�HPHUJLQJ�UHVHDUFK�LQ�WKLV�ILHOG�WKDW�UHYHDOV�WKH�SRVVLEOH�HIIHFWV�RI�ELDV�RQ�LQWHUSUHWLYH�
SHUIRUPDQFH��2WKHU�FKDSWHUV�IRFXV�RQ�RWKHU�IDFWRUV²IURP�OLJKWLQJ��WR�WHFKQRORJ\�DFFHVV��WR�
ZRUN�FXOWXUH²WKDW�DOVR�DIIHFW�LQWHUSUHWDWLRQ��5HFRJQL]LQJ�WKDW�D�YDULHW\�RI�KXPDQ�IDFWRUV�DIIHFW�
WKH�LQWHUSUHWLYH�SURFHVV��WKLV�FKDSWHU�H[DPLQHV�WKH�SURFHVV�ZLWK�DQ�H\H�WRZDUG�LGHQWLI\LQJ�WKH�
IDFHWV�WKDW�UDLVH�UHVHDUFK�DQG�RSHUDWLRQDO�LVVXHV�EHFDXVH�RI�WKH�SRVVLELOLW\�RI�FRJQLWLYH�ELDV����
�
)RXUWK��DOWKRXJK�WKLV�FKDSWHU�DWWHPSWV�WR�KLJKOLJKW�WKRVH�ORFDWLRQV�ZLWKLQ�WKH�LQWHUSUHWLYH�SURFHVV�
RI�ODWHQW�SULQW�H[DPLQDWLRQ�ZKHUH�VXEMHFWLYLW\�DQG�HUURU�GXH�WR�KXPDQ�IDFWRUV�PLJKW�EH�HVSHFLDOO\�
VDOLHQW��LW�PDNHV�QR�HIIRUW�WR�TXDQWLI\�WKH�SRWHQWLDO�ULVN�RI�HUURU�LQ�ODWHQW�SULQW�LQWHUSUHWDWLRQ��7KH�
GLVFXVVLRQ�LV�SULPDULO\�WKHRUHWLFDO��)RU�WKH�PRVW�SDUW��WKH�HPSLULFDO�EDVLV�IRU�FOHDUO\�HVWDEOLVKLQJ�
WKH�H[WHQW�RI�WKHVH�ULVNV�GRHV�QRW�\HW�H[LVW��)XUWKHU�UHVHDUFK�LV�QHHGHG�WR�HVWDEOLVK�ZKHWKHU��LQ�
ZKDW�FLUFXPVWDQFHV��DQG�WR�ZKDW�H[WHQW�WKHVH�WKHRUHWLFDO�LVVXHV�RI�LQWHUSUHWDWLRQ�FUHDWH�DQ�
HOHYDWHG�ULVN�IRU�HUURU���
�
0DQ\�RI�WKH�LQWHUSUHWLYH�LVVXHV�GLVFXVVHG�LQ�WKLV�FKDSWHU�DUH�ZHOO�NQRZQ�WR�ODWHQW�SULQW�
H[DPLQHUV��+RZHYHU��VRPH�RI�WKH�LQWHUSUHWLYH�LQIOHFWLRQ�SRLQWV�LQ�WKH�ODWHQW�SULQW�LGHQWLILFDWLRQ�
SURFHVV�WUDGLWLRQDOO\�KDYH�QRW�KDG�SUHFLVH�QDPHV�DVVRFLDWHG�ZLWK�WKHP�DQG�DUH�QRW�FOHDUO\�
DUWLFXODWHG�LQ�GD\�WR�GD\�SUDFWLFH��(QRUPRXV�YDULDELOLW\�H[LVWV�LQ�KRZ�YDULRXV�IRUHQVLF�VHUYLFH�
SURYLGHUV�DSSURDFK�WKHVH�LQWHUSUHWLYH�LVVXHV��7KLV�FKDSWHU�RIIHUV�D�IUDPHZRUN�IRU�WKLQNLQJ�DERXW�
LQWHUSUHWDWLRQ��DQG�LW�SUHVHQWV�D�YRFDEXODU\�IRU�FRQVLGHULQJ�WKH�LQWHUSUHWLYH�LQIOHFWLRQ�SRLQWV��EXW�
LW�GRHV�QRW�DWWHPSW�WR�GHWDLO�WKH�YDULDWLRQV�LQ�DSSURDFKHV�WR�LQWHUSUHWLYH�TXHVWLRQV�DFURVV�
ODERUDWRULHV�RU�MXULVGLFWLRQV��7KH�PDMRU�LQWHUSUHWLYH�VWDJHV�LQYROYHG�LQ�ODWHQW�SULQW�H[DPLQDWLRQ�
GLVFXVVHG�LQ�WKLV�FKDSWHU�DUH�DV�IROORZV���
�

x )HDWXUH�VHOHFWLRQ��7KH�H[DPLQHU�VHOHFWV�VSHFLILF�IULFWLRQ�ULGJH�GHWDLOV�ZLWKLQ�D�ODWHQW�SULQW�
RQ�ZKLFK�WR�IRFXV�VXEVHTXHQW�LQTXLU\��

�������������������������������������������������
����*DOWRQ��)��)LQJHU�3ULQWV��������5HSULQW��:LOOLDP�6��+HLQ�	�&R���������S������
����3RWFKHQ��(���-��*DUG��3��/D]DU��HW�DO��³7KH�(IIHFW�RI�&OLQLFDO�+LVWRU\�'DWD�RQ�&KHVW�)LOP�,QWHUSUHWDWLRQ��'LUHFWLRQ�
RU�'LVWUDFWLRQ"´�,QYHVWLJDWLYH�5DGLRORJ\������������������
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x 8WLOLW\�DVVHVVPHQW��$W�YDULRXV�SRLQWV�LQ�WKH�ODWHQW�SULQW�LGHQWLILFDWLRQ�SURFHVV��DQ�
H[DPLQHU�GHFLGHV�ZKHWKHU�WKH�SULQW�LV�RI�YDOXH�IRU�QXPHURXV�SXUSRVHV��([DPSOHV�LQFOXGH�
DVVHVVLQJ�ZKHWKHU�WKH�ODWHQW�LV�VXLWDEOH�IRU�FRPSDULVRQ��ZKHWKHU�LW�LV�VXLWDEOH�IRU�DQ�
DXWRPDWHG�ILQJHUSULQW�LGHQWLILFDWLRQ�V\VWHP��$),6��VHDUFK��DQG�ZKHWKHU�WKH�SRWHQWLDO�
VRXUFH�SULQW�LV�VXLWDEOH�IRU�FRPSDULVRQ��%HFDXVH�WKHVH�LQWHUSUHWLYH�GHWHUPLQDWLRQV�DUH�DOO�
IRUPV�RI�VXIILFLHQF\�DQDO\VLV��WKH\�DUH�FRQVLGHUHG�XQGHU�D�FRPPRQ�UXEULF���

x )HDWXUH�ZHLJKWLQJ��$Q�H[DPLQHU�DVVLJQV�ZHLJKW�DQG�VLJQLILFDQFH�WR�LQGLYLGXDO�IHDWXUHV�
DQG�WKHLU�FRQILJXUDWLRQ�DQG�DVVHVVHV�WKH�RYHUDOO�VWUHQJWK�RI�WKHLU�V\QWKHVLV��

x 'LVFUHSDQF\�LQWHUSUHWDWLRQ��$Q�H[DPLQHU�LQWHUSUHWV�WKH�VLJQLILFDQFH�RI�REVHUYHG�
GLYHUJHQFHV�EHWZHHQ�D�ODWHQW�SULQW�DQG�DQ�H[HPSODU�DQG�GHWHUPLQHV�ZKHWKHU�WKH�
GLIIHUHQFHV�HVWDEOLVK�WKDW�WKH�WZR�LPSUHVVLRQV�DURVH�IURP�GLIIHUHQW�VRXUFHV�RU�DUH�
FRQVLVWHQW�ZLWK�D�FRPPRQ�RULJLQ��

x 6RXUFH�DWWULEXWLRQ��$Q�H[DPLQHU�GHFLGHV�ZKHWKHU�WZR�SULQWV�VKDUH�D�FRPPRQ�VRXUFH��RU�
GHWHUPLQHV�WKDW�WKH�LQIRUPDWLRQ�SUHVHQWHG�GRHV�QRW�SHUPLW�D�FDWHJRULFDO�FRQFOXVLRQ����

�
�

,Q�DGGLWLRQ�WR�GLVFXVVLQJ�WKHVH�LQWHUSUHWLYH�VWDJHV�LQGLYLGXDOO\��WKLV�FKDSWHU�DGGUHVVHV�D�QXPEHU�
RI�LVVXHV�FRPPRQ�WR�VHYHUDO�LQWHUSUHWDWLYH�VWDJHV��LQFOXGLQJ�WKH�QHHG�WR�HVWDEOLVK�DGHTXDWH�
GRFXPHQWDWLRQ�DQG�WKH�GHVLUDELOLW\�RI�SURFHGXUHV�WR�KHOS�DYRLG�ELDV��7KH�QH[W�VHFWLRQ�GLVFXVVHV�
WKHVH�FURVVFXWWLQJ�LVVXHV�DQG�SUHVHQWV�UHFRPPHQGDWLRQV�UHJDUGLQJ�WKHP��7KH�UHPDLQGHU�RI�WKH�
FKDSWHU�����GHVFULEHV�WKH�LQWHUSUHWLYH�VWDJHV�DQG�H[SOLFLWO\�FRQQHFWV�WKHP�WR�WKH�/DWHQW�3ULQW�
([DPLQDWLRQ�3URFHVV�0DS�VHW�RXW�LQ�&KDSWHU��������GHVFULEHV�DQG�GLVFXVVHV�DQ\�NH\�SXEOLVKHG�
UHVHDUFK�ILQGLQJV�WKDW�UHODWH�WR�WKH�SDUWLFXODU�LQWHUSUHWLYH�VWDJH������SURYLGHV�UHFRPPHQGDWLRQV�
DQG�EHVW�SUDFWLFHV�UHODWLQJ�WR�WKH�LQWHUSUHWLYH�VWDJH��DQG�����KLJKOLJKWV�LPSRUWDQW�UHVHDUFK�
TXHVWLRQV�FRQQHFWHG�WR�HDFK�LQWHUSUHWLYH�VWDJH���
�
���� ,VVXHV�5HOHYDQW�WR�0XOWLSOH�,QWHUSUHWDWLYH�6WDJHV��
�
������ 'RFXPHQWDWLRQ�
�
2QH�FURVVFXWWLQJ�LVVXH�LV�WKH�QHHG�IRU�DGHTXDWH�GRFXPHQWDWLRQ�RI�DQ�H[DPLQHU¶V�UHDVRQLQJ�DQG�
FRQFOXVLRQV��'RFXPHQWDWLRQ�LV�QRW�LWVHOI�DQ�LQWHUSUHWLYH�SUDFWLFH��EXW�UDWKHU�D�SUDFWLFH�IRU�
FDSWXULQJ�DQ�H[DPLQHU¶V�LQWHUSUHWLYH�MXGJPHQWV�LQ�D�IRUP�WKDW�ZRXOG�SHUPLW�WKH�H[DPLQHU��RU�
DQRWKHU�H[DPLQHU��WR�PDNH�VHQVH�RI�D�GHFLVLRQ�DW�D�ODWHU�WLPH��'RFXPHQWDWLRQ�VHUYHV�WR�PD[LPL]H�
WKH�WUDQVSDUHQF\�RI�WKH�LQWHUSUHWDWLYH�SURFHVV�DQG�WR�SURYLGH�D�UHFRUG�WKDW�FDQ�EH�XVHIXO�IRU�PDQ\�
SXUSRVHV��LQFOXGLQJ�UHSRUWV�DQG�WHVWLPRQ\��IXWXUH�UHVHDUFK�DQG�HYDOXDWLRQ��DQG�TXDOLW\�DVVXUDQFH��
'RFXPHQWDWLRQ�UHTXLUHPHQWV�DOVR�PD\�DIIHFW�WKH�LQWHUSUHWLYH�SURFHVV�LWVHOI�E\�UHTXLULQJ�
MXGJPHQWV�WR�EH�H[SOLFLW�DQG�WKXV�SRWHQWLDOO\�VXEMHFW�WR�JUHDWHU�UHIOHFWLRQ�RQ�WKH�SDUW�RI�WKH�
H[DPLQHU�����
�

�������������������������������������������������
����7KHUH�DUH�RWKHU�LQWHUSUHWLYH�VWDJHV�EH\RQG�WKH�ILYH�GHVFULEHG�KHUH��)RU�H[DPSOH��LW�FDQ�EH�DUJXHG�WKDW�D�PDMRU�VWHS�
LV�FODVVLI\LQJ�DQ�LPSUHVVLRQ�DV�HPDQDWLQJ�IURP�D�ILQJHU�RU�SDOP�DQG�GHWHUPLQLQJ�ZKDW�RULHQWDWLRQ�WR�XVH�WR�VHDUFK�
WKH�ODWHQW�SULQW��7KHVH�GHFLVLRQV��LI�LQFRUUHFW��FDQ�OHDG�WR�D�PLVVHG�RSSRUWXQLW\�IRU�DQ�LGHQWLILFDWLRQ�RU�WR�DQ�HUURQHRXV�
H[FOXVLRQ��+RZHYHU��WKH�IRFXV�KHUH�LV�RQ�WKH�VWHSV�WKDW�FDQ�SUHVHQW�VRPH�RI�WKH�PRUH�FRPSOH[�LVVXHV�LQ�
FRPSUHKHQGLQJ�WKH�DVVRFLDWHG�KXPDQ�IDFWRUV�FRQFHUQV��
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4XHVWLRQV�UHJDUGLQJ�KRZ�PXFK�GRFXPHQWDWLRQ�VKRXOG�EH�UHTXLUHG�FOHDUO\�DUH�UHOHYDQW�WR�IHDWXUH�
VHOHFWLRQ��XWLOLW\�DVVHVVPHQW��DQG�GLVFUHSDQF\�LQWHUSUHWDWLRQ��+RZ�PXFK�GRFXPHQWDWLRQ�WR�
SURYLGH�LV�GLIILFXOW�WR�OHJLVODWH�EHFDXVH�WKH�GHJUHH�DQG�GHWDLO�RI�GRFXPHQWDWLRQ�FDQ�YDU\�
GHSHQGLQJ�RQ�WKH�FRPSOH[LW\�RI�WKH�FRPSDULVRQ��7KH�PRUH�FRPSOH[�WKH�FRJQLWLYH�DQG�
LQWHUSUHWLYH�DVVHVVPHQW��WKH�PRUH�WKHUH�LV�WR�EH�JDLQHG�IURP�GHWDLOHG�DQG�H[SOLFLW�GRFXPHQWDWLRQ��
+RZHYHU��DVVHVVLQJ�WKH�FRPSOH[LW\�RI�D�FRPSDULVRQ�UHTXLUHV�DGGLWLRQDO�UHVHDUFK��:LWKRXW�FOHDU�
JXLGHOLQHV�RQ�FRPSOH[LW\��WKH�H[DPLQHU¶V�VXEMHFWLYH�DVVHVVPHQW�RI�FRPSOH[LW\�FDQ�EH�XVHG��EXW�
WKLV�DVVHVVPHQW�WRR�VKRXOG�EH�SDUW�RI�WKH�UHFRUG��)RU�ERWK�OHJDO�DQG�VFLHQWLILF�SXUSRVHV��VHH�
&KDSWHU�����WKH�GRFXPHQWDWLRQ�VKRXOG�VXSSO\�GHWDLO�VXIILFLHQW�IRU�DQRWKHU�H[SHUW�WR�XQGHUVWDQG�
WKH�EDVLV�IRU�WKH�H[DPLQHU¶V�FRQFOXVLRQV�DQG�WR�UHSOLFDWH�WKH�VWHSV�WKH�H[DPLQHU�IROORZHG��
�
6XFK�GRFXPHQWDWLRQ�VKRXOG�EH�FRQWHPSRUDQHRXV�ZLWK�WKH�DQDO\VLV�RU�DV�QHDUO\�VR�DV�LV�
SUDFWLFDEOH�����%HFDXVH�WKH�SXUSRVH�RI�GRFXPHQWDWLRQ�LV�WR�FDSWXUH�DQ�H[DPLQHU¶V�LQWHUSUHWLYH�
SURFHVV��ERWK�WR�DVVLVW�WKDW�H[DPLQHU�LQ�UHFDOOLQJ�ZKDW�RFFXUUHG�DQG�WR�PDNH�WKHVH�SURFHVVHV�DV�
WUDQVSDUHQW�DV�SRVVLEOH�WR�RWKHUV��GRFXPHQWDWLRQ�ZLOO�EH�PRVW�KHOSIXO�DQG�DFFXUDWH�ZKHQ�
FRQGXFWHG�DW�WKH�VDPH�WLPH�DV�WKH�LQWHUSUHWDWLRQ�LWVHOI����

�

�7KH�FORVHU�LQ�WLPH�WKH�GRFXPHQWDWLRQ�LV�
FRQGXFWHG�WR�WKH�PHQWDO�SURFHVVHV�LW�GHWDLOV��WKH�PRUH�FRPSOHWH�DQG�DFFXUDWH�WKH�GRFXPHQWDWLRQ�
LV�OLNHO\�WR�EH����

5HFRPPHQGDWLRQ������$�UHSRUW�DQG�FRQWHPSRUDQHRXV�VXSSRUWLQJ�QRWHV�RU�PDWHULDOV�
VKRXOG�GRFXPHQW�WKH�H[DPLQDWLRQ�WR�PDNH�WKH�LQWHUSUHWLYH�SURFHVV�DV�WUDQVSDUHQW�DV�
SRVVLEOH��$OWKRXJK�WKH�GHJUHH�RI�GHWDLO�PD\�YDU\�GHSHQGLQJ�RQ�WKH�SHUFHLYHG�FRPSOH[LW\�
RI�WKH�FRPSDULVRQ��GRFXPHQWDWLRQ�VKRXOG��DW�D�PLQLPXP��EH�VXIILFLHQW�WR�SHUPLW�
DQRWKHU�H[DPLQHU�WR�DVVHVV�WKH�DFFXUDF\�DQG�YDOLGLW\�RI�WKH�LQLWLDO�H[DPLQHU¶V�
DVVHVVPHQW�RI�WKH�HYLGHQFH����

�
$QRWKHU�TXHVWLRQ�WKDW�DULVHV�LQ�PRUH�WKDQ�RQH�LQWHUSUHWDWLYH�VWDJH�LV�WKH�H[WHQW�WR�ZKLFK�LW�LV�
OHJLWLPDWH�WR�UHDVVHVV�D�ODWHQW�SULQW�RU�RWKHU�H[HPSODU�DIWHU�ORRNLQJ�DW�D�SRWHQWLDO�VRXUFH�SULQW��
1RUPV�DQG�ODERUDWRU\�SUDFWLFHV�YDU\�LQ�WKLV�UHJDUG��$W�RQH�H[WUHPH��VRPH�IRUHQVLF�VHUYLFH�
SURYLGHUV�SHUPLW�H[DPLQHUV�WR�XQGHUWDNH�FRPSDULVRQV�ZLWKRXW�DQ\�SULRU�H[SOLFLW�IHDWXUH�
DVVHVVPHQW�LQ�WKH�TXHVWLRQHG�SULQW��$W�DQRWKHU�H[WUHPH��VRPH�SURYLGHUV�GLVFRXUDJH�DQ\�³QHZ´�
IHDWXUHV�IURP�EHLQJ�QRWHG�LQ�WKH�ODWHQW�SULQW�DIWHU�FRPSDULVRQ�KDV�EHJXQ��$QHFGRWDO�HYLGHQFH�
VXJJHVWV�WKDW�PDQ\�ODERUDWRULHV�URXWLQHO\�UHDVVHVV�WKH�IHDWXUHV�ZLWKLQ�WKH�ODWHQW�SULQW�DIWHU�
XQGHUWDNLQJ�D�FRPSDULVRQ�WR�D�NQRZQ�H[HPSODU��7KLV�UHFXUVLYH�SUDFWLFH�VKRXOG�QRW�EH�UXOHG�RXW��
EHFDXVH�WKH�H[HPSODU�PD\�GUDZ�DWWHQWLRQ�WR�D�JHQXLQH�IHDWXUH�LQ�WKH�ODWHQW�SULQW�WKDW�ZDV�QRW�
SUHYLRXVO\�REVHUYHG�RU�WKDW�ZDV�LQWHUSUHWHG�DV�OLNHO\�WR�EH�DQ�DUWLIDFW�XQWLO�WKH�VDPH�IHDWXUH�ZDV�
DSSDUHQW�LQ�WKH�FRPSDULVRQ�SULQW�����
�

�

+RZHYHU��UHFXUVLRQ�UDLVHV�WKH�SRVVLELOLW\�WKDW�DQ�H[DPLQHU�ZLOO�EH�XQGXO\�LQIOXHQFHG�E\�WKH�
H[HPSODU�ZKHQ�UHDVVHVVLQJ�WKH�ODWHQW�SULQW��,Q�RWKHU�ZRUGV��DOWKRXJK�WKH�FRPSDULVRQ�SURFHVV�PD\�
UHYHDO�WUXH�VLPLODULWLHV�UHJDUGLQJ�IHDWXUHV�WKDW�KDG�QRW�SUHYLRXVO\�EHHQ�QRWHG��LW�DOVR�FDQ�OHDG�WR�

�������������������������������������������������
����6HH�$PHULFDQ�6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV�/DERUDWRU\�$FFUHGLWDWLRQ�%RDUG��$6&/'�/$%�*XLGLQJ�
3ULQFLSOHV�RI�3URIHVVLRQDO�5HVSRQVLELOLW\�IRU�&ULPH�/DERUDWRULHV�DQG�)RUHQVLF�6FLHQWLVWV��3ULQFLSOH�����9HUVLRQ������
����6HH�8�6��'HSDUWPHQW�RI�-XVWLFH��2IILFH�RI�WKH�,QVSHFWRU�*HQHUDO��7KH�)%,�'1$�/DERUDWRU\��$�5HYLHZ�RI�3URWRFRO�
DQG�3UDFWLFH�9XOQHUDELOLWLHV��8�6��'HSDUWPHQW�RI�-XVWLFH��0D\�������
����9DQGHUNRON��-��)RUHQVLF�&RPSDUDWLYH�6FLHQFH��4XDOLWDWLYH�4XDQWLWDWLYH�6RXUFH�'HWHUPLQDWLRQ�RI�8QLTXH�
,PSUHVVLRQV��,PDJHV��DQG�2EMHFWV��$FDGHPLF�3UHVV��������S���������±�����
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WKH�SHUFHSWLRQ�RI�D�VLPLODULW\�WKDW�GRHV�QRW�H[LVW��,Q�VRPH�LQVWDQFHV��WKH�FRPSDULVRQ�SULQW�PD\�
KHOS�WKH�H[DPLQHU�DFFXUDWHO\�FODULI\�DPELJXRXV�PLQXWLDH�LQ�WKH�ODWHQW�LPDJH��ZKHUHDV�LQ�RWKHU�
LQVWDQFHV��DQ�H[DPLQHU�PD\��LQ�DOO�JRRG�IDLWK��EH�PLVOHG�E\�ZKDW�FRJQLWLYH�SV\FKRORJLVWV�FDOO�
H[SHFWDWLRQ�HIIHFWV��*LYHQ�WKLV�FRPSOH[�LQWHUDFWLRQ�EHWZHHQ�WKH�LQWHUSUHWDWLRQ�RI�D�ODWHQW�DQG�
NQRZQ�SULQW��WKLV�UHSRUW�FDQ�RIIHU�QR�KDUG�UXOHV�DERXW�WKH�DSSURSULDWHQHVV�RI�PDNLQJ�XVH�RI�WKLV�
LQWHUSUHWLYH�SUDFWLFH��+RZHYHU��SURFHGXUDO�VWHSV�FDQ�PDNH�WKH�XVH�RI�WKLV�LQWHUSUHWLYH�SURFHGXUH�
PRUH�WUDQVSDUHQW�DQG�UHIOHFWLYH��$W�D�PLQLPXP��WKHUH�VKRXOG�EH�DQ�H[SOLFLW�GHWHUPLQDWLRQ�RI�
IHDWXUHV�LQ�WKH�ODWHQW�EHIRUH�WKH�FRPSDULVRQ�SURFHVV��7KLV�LQLWLDO�GHWHUPLQDWLRQ�QHHG�QRW�OLPLW�WKH�
IHDWXUHV�WKDW�FDQ�EH�XVHG�LQ�VXEVHTXHQW�DQDO\VLV��LGHQWLI\LQJ�WKLV�LQLWLDO�VHW�HQVXUHV�WKDW�WKH�
DQDO\VW¶V�DSSURDFK�UHPDLQV�WUDQVSDUHQW��%XW�EHFDXVH�RI�WKH�GDQJHU�RI�ELDV�HPHUJLQJ�LQ�JRLQJ�
EDFN�DQG�IRUWK�EHWZHHQ�ODWHQW�DQG�H[HPSODU�SULQWV²DQG�WR�PDLQWDLQ�WKH�WUDQVSDUHQF\�RI�WKH�
SURFHVV²DQ\�IHDWXUHV�WKDW�DUH�QRWHG�DIWHU�FRPSDULVRQ�KDV�EHJXQ�RU�DV�WKH�UHVXOW�RI�WKH�
FRPSDULVRQ�SURFHVV��UDWKHU�WKDQ�EHIRUH�FRPSDULVRQ�EHJLQV��VKRXOG�EH�LQGLFDWHG�DQG�H[SOLFLWO\�
LQFOXGHG�LQ�WKH�GRFXPHQWDWLRQ��
�

5HFRPPHQGDWLRQ������0RGLILFDWLRQV�WR�WKH�UHVXOWV�RI�DQ\�VWDJH�RI�ODWHQW�SULQW�DQDO\VLV�
�H�J���IHDWXUH�VHOHFWLRQ��XWLOLW\�DVVHVVPHQW��GLVFUHSDQF\�LQWHUSUHWDWLRQ��DIWHU�VHHLQJ�D�
NQRZQ�H[HPSODU�VKRXOG�EH�YLHZHG�ZLWK�FDXWLRQ��6XFK�PRGLILFDWLRQV�VKRXOG�EH�
VSHFLILFDOO\�GRFXPHQWHG�DV�KDYLQJ�RFFXUUHG�DIWHU�FRPSDULVRQ�KDG�EHJXQ���
�

������ &RJQLWLYH�%LDVHV�
�
$QRWKHU�FURVVFXWWLQJ�LVVXH�LV�FRJQLWLYH�ELDV��&KDSWHU���QRWHV�WKH�VXEVWDQWLDO�ERG\�RI�
SV\FKRORJLFDO�UHVHDUFK�LOOXVWUDWLQJ�WKH�WHQGHQF\�IRU�KXPDQ�EHLQJV�WR�HQJDJH�LQ�PRWLYDWHG�
UHDVRQLQJ�RU�WR�EH�DIIHFWHG�E\�FRQWH[WXDO�NQRZOHGJH��(YHQ�SHRSOH�DWWHPSWLQJ�WR�EH�IDLU�
LQWHUSUHWHUV�RI�WKH�HYLGHQFH�PD\�EH�LQIOXHQFHG�E\�LQIRUPDWLRQ�RXWVLGH�WKH�IRUPDOO\�UHOHYDQW�
GHFLVLRQ�FULWHULD��6XFK�ELDVHV�PD\�EH�SUHVHQW�LQ�WKH�ZRUN�RI�ODWHQW�SULQW�H[DPLQHUV����

�

�+RZHYHU��
WKH�H[WHQW�WR�ZKLFK�FRJQLWLYH�ELDV�FUHDWHV�WKH�GDQJHU�RI�HUURQHRXV�LQWHUSUHWDWLRQV�LQ�UHDO�ZRUOG�
FLUFXPVWDQFHV�KDV�QRW�\HW�UHFHLYHG�VLJQLILFDQW�UHVHDUFK�DWWHQWLRQ��&RQWLQXHG�UHVHDUFK�DERXW�WKH�
SUHVHQFH�RU�DEVHQFH�RI�VXFK�ELDVHV�LQ�WKH�ODWHQW�SULQW�GRPDLQ�DQG�WKH�H[WHQW�RI�DQ\�LPSDFW�RQ�
DFFXUDF\�DQG�UHOLDELOLW\�LV�QHHGHG��+RZHYHU��JLYHQ�WKH�GHFDGHV�ORQJ�UHVHDUFK�LQWR�WKH�VLJQLILFDQW�
HIIHFWV�RI�FRJQLWLYH�ELDV�LQ�RWKHU�GRPDLQV��LW�VHHPV�ZLVH�WR�PLQLPL]H�WKH�SRWHQWLDO�IRU�VXFK�ELDVHV�
LQ�ODWHQW�SULQW�LQWHUSUHWDWLRQ��HYHQ�LQ�WKH�DEVHQFH�RI�GHILQLWLYH�UHVHDUFK�UHVXOWV�IRU�ODWHQW�SULQW�
DQDO\VLV���

$Q�REYLRXV�ZD\�WR�PLQLPL]H�WKH�HIIHFW�RI�FRQWH[WXDO�LQIRUPDWLRQ�LV�WR�NHHS�WKH�LQWHUSUHWHU�IURP�
KDYLQJ�DFFHVV�WR�WKDW�FRQWH[WXDO�LQIRUPDWLRQ�LQ�WKH�ILUVW�SODFH��)RU�H[DPSOH��WKH�GRXEOH�EOLQG�
VWXG\�LV�WKH�JROG�VWDQGDUG�IRU�FOLQLFDO�GUXJ�WHVWLQJ�EHFDXVH�LW�HQVXUHV�WKDW�WKH�FOLQLFLDQV�
DGPLQLVWHULQJ�D�GUXJ�DQG�HYDOXDWLQJ�WKH�SDWLHQW¶V�UHVSRQVH�GR�QRW�NQRZ�ZKHWKHU�WKH�SDWLHQW�LV�
UHFHLYLQJ�WKH�GUXJ�RU�WKH�SODFHER��7UHDWLQJ�SK\VLFLDQV�VWLOO�KDYH�DOO�WKH�LQIRUPDWLRQ�WKH\�QHHG�WR�
SURYLGH�TXDOLW\�FDUH��EXW�WKRVH�SDUWLFLSDWLQJ�LQ�WKH�WHVWLQJ�SURFHVV�DUH�VKLHOGHG�IURP�WKH�
LQIRUPDWLRQ�WKDW�FRXOG�ELDV�WKHP���
�

�������������������������������������������������
����'URU��,���'��&KDUOWRQ��DQG�$��3HURQ��³&RQWH[WXDO�,QIRUPDWLRQ�5HQGHUV�([SHUWV�9XOQHUDEOH�WR�0DNLQJ�(UURQHRXV�
,GHQWLILFDWLRQV�´�)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO�������QR��������������±����6HH�DOVR�DXWKRULWLHV�FLWHG��&KDSWHU����
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���

&XUUHQWO\��WKHUH�LV�QR�V\VWHPDWLF�HIIRUW�WR�EOLQG�IRUHQVLF�H[DPLQHUV�IURP�FRQWH[WXDO�LQIRUPDWLRQ�
WKDW�LV�FOHDUO\�QRW�GRPDLQ�UHOHYDQW²LQIRUPDWLRQ�WKDW�LV�QRW�UHODWHG�WR�RU�QHFHVVDU\�IRU�WKHLU�
DQDO\VLV��)RU�H[DPSOH��WKH�VXVSHFW¶V�SULRU�FRQYLFWLRQV��JDQJ�PHPEHUVKLS��RU�FRQIHVVLRQ�GRHV�QRW�
DVVLVW�LQ�WKH�SULQW�DQDO\VLV��6XFK�H[WUDQHRXV�LQIRUPDWLRQ�FRXOG�FUHDWH�ELDV��,W�LV�WKHUHIRUH�JRRG�
SUDFWLFH�WR�DYRLG�GLVFORVLQJ�H[WUDQHRXV��GRPDLQ�LUUHOHYDQW�LQIRUPDWLRQ����

�

�7R�EH�VXUH��VRPH�
LQIRUPDWLRQ�PD\�EH�QHFHVVDU\�DW�D�ODWHU�SRLQW�LQ�WKH�IRUHQVLF�DQDO\VLV�DQG�VKRXOG�EH�SURYLGHG�DW�
WKDW�SRLQW��7KH�JRDO�KHUH�LV�QRW�WR�GHILQH�ZKDW�LQIRUPDWLRQ�LV�QHFHVVDU\�DW�HDFK�SRLQW�LQ�WKH�
DQDO\VLV�EXW�VLPSO\�WR�VXJJHVW�WKDW�SURFHGXUHV�VKRXOG�EH�GHVLJQHG�WR�HOLPLQDWH�DFFHVV�WR�
SRWHQWLDOO\�ELDVLQJ��GRPDLQ�LUUHOHYDQW�LQIRUPDWLRQ���

5HFRPPHQGDWLRQ������3URFHGXUHV�VKRXOG�EH�LPSOHPHQWHG�WR�SURWHFW�H[DPLQHUV�IURP�
H[SRVXUH�WR�H[WUDQHRXV��GRPDLQ�LUUHOHYDQW��LQIRUPDWLRQ�LQ�D�FDVH���

�
7KLV�UHFRPPHQGDWLRQ�LV�QRW�VXJJHVWLQJ�WKDW�H[DPLQHUV�VKRXOG�EH�GHQLHG�DFFHVV�WR�LQIRUPDWLRQ�
WKDW�LV�OHJLWLPDWHO\�UHOHYDQW�WR�WKHLU�VXEVWDQWLYH�DQDO\VLV��([DPLQHUV�PXVW�KDYH�WKH�LQIRUPDWLRQ�
WKDW�LV�QHFHVVDU\�WR�GR�WKHLU�MREV�HIIHFWLYHO\��6RPH�LQIRUPDWLRQ�ZLOO�EH�ERWK�SRWHQWLDOO\�ELDVLQJ�
DQG�GRPDLQ�UHOHYDQW²IRU�H[DPSOH��LQIRUPDWLRQ�DERXW�WKH�VXEVWUDWH�IURP�ZKLFK�D�SULQW�ZDV�
OLIWHG��RU�WKH�IDFW�WKDW�WKH�VRXUFH�SULQW�LV�WKH�UHVXOW�RI�DQ�$),6�VHDUFK��8QOHVV�IXUWKHU�UHVHDUFK�
SRLQWV�WR�SDUWLFXODUL]HG�GDQJHUV�RI�ELDV��H[DPLQHUV�VKRXOG�KDYH�DFFHVV�WR�ZKDWHYHU�LQIRUPDWLRQ�LV�
OHJLWLPDWHO\�UHOHYDQW�WR�WKH�H[HUFLVH�RI�WKHLU�H[SHUWLVH��QRWZLWKVWDQGLQJ�VRPH�WKHRUHWLFDO�EXW�
XQSURYHQ�GDQJHU�RI�ELDV���
�
+RZHYHU��JLYHQ�WKH�JHQXLQH�GDQJHUV�RI�FRJQLWLYH�ELDV��WKH�EHWWHU�SUDFWLFH�LV�WR�SURWHFW�H[DPLQHUV�
IURP�LQDGYHUWHQW�ELDV�E\�VKLHOGLQJ�WKHP�IURP�LQIRUPDWLRQ�WKDW�LV�FOHDUO\�XQQHFHVVDU\�DQG�QRW�
UHOHYDQW�WR�WKHLU�DVVHVVPHQW��,W�PLJKW�QRW�DOZD\V�EH�IHDVLEOH�WR�LPSOHPHQW�VXFK�SURFHGXUHV��DQG�LW�
PD\�ZHOO�EH�LQIHDVLEOH�WR�LPSOHPHQW�WKHP�SHUIHFWO\��)RUHQVLF�VFLHQWLVWV�VWULYH�WR�UHDFK�
FRQFOXVLRQV�³EDVHG�RQ�WKH�HYLGHQFH�DQG�UHIHUHQFH�PDWHULDO�UHOHYDQW�WR�WKH�HYLGHQFH��QRW�RQ�
H[WUDQHRXV�LQIRUPDWLRQ��SROLWLFDO�SUHVVXUH��RU�RWKHU�RXWVLGH�LQIOXHQFHV�´���

�

�,I�H[DPLQHUV�URXWLQHO\�
UHFHLYH�H[WUDQHRXV��GRPDLQ�LUUHOHYDQW�LQIRUPDWLRQ��IRUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�H[DPLQH�
ZKHWKHU�WKH\�FDQ�PRGLI\�WKHLU�SURFHGXUHV�WR�VKLHOG�H[DPLQHUV�IURP�WKLV�XQQHFHVVDU\�DQG�
SRWHQWLDOO\�ELDVLQJ�LQIRUPDWLRQ����

7KH�WKUHH�UHFRPPHQGDWLRQV�DERYH�DSSO\�WR�PXOWLSOH�LQWHUSUHWDWLYH�VWDJHV��7KH�VHFWLRQV�WKDW�
IROORZ�IRFXV�RQ�WKH�VWDJHV�RI�WKH�ODWHQW�SULQW�DQDO\VLV��ZLWK�UHIHUHQFH�WR�WKH�UHVHDUFK�WKDW�LV�
UHOHYDQW�WR�HDFK�VWDJH�DQG�UHFRPPHQGDWLRQV��EH\RQG�WKRVH�JLYHQ�DERYH��WKDW�DUH�VSHFLILF�WR�HDFK�
VWDJH�RI�LQWHUSUHWDWLRQ���
�
���� )HDWXUH�6HOHFWLRQ�
�
7KH�ILUVW�PDMRU�LQWHUSUHWDWLYH�VWDJH�LQ�D�ODWHQW�SULQW�DQDO\VLV�RFFXUV�GXULQJ�WKH�LQLWLDO�H[DPLQDWLRQ�
RI�WKH�ODWHQW�SULQW��,Q�WKLV�VWDJH��WKH�H[DPLQHU�LGHQWLILHV�IHDWXUHV�LQ�WKH�ODWHQW�SULQW��H�J���ULGJH�
�������������������������������������������������
����2WKHUV�KDYH�PDGH�VLPLODU�VXJJHVWLRQV��(�J���5LVLQJHU��'���0��6DNV��:��7KRPSVRQ��HW�DO��³7KH�'DXEHUW�.XPKR�
,PSOLFDWLRQV�RI�2EVHUYHU�(IIHFWV�LQ�)RUHQVLF�6FLHQFH��+LGGHQ�3UREOHPV�RI�([SHFWDWLRQ�DQG�6XJJHVWLRQ�´�&DOLIRUQLD�
/DZ�5HYLHZ������QR�����-DQXDU\��������.UDQH��'���6��)RUG��-��*LOGHU��HW�DO��³6HTXHQWLDO�8QPDVNLQJ��$�0HDQV�RI�
0LQLPL]LQJ�2EVHUYHU�(IIHFWV�LQ�)RUHQVLF�'1$�,QWHUSUHWDWLRQ�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV������QR������������
����±����
����$6&/'�/$%��3ULQFLSOH����RS��FLW��
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IORZ�W\SH�RU�ULGJH�SDWK�PLQXWLDH��WKDW�DOORZ�D�GHWHUPLQDWLRQ�RI�ZKHWKHU�WKH�ODWHQW�SULQW�KDV�
VXIILFLHQW�GHWDLO�WR�IRUP�WKH�EDVLV�IRU�VXEVHTXHQW�FRPSDULVRQV��6HFWLRQ�����SURYLGHV�ILJXUHV�DQG�
PRUH�H[SODQDWLRQ�DERXW�PLQXWLDH�DQG�WKH�OHYHOV�RI�GHWDLO�LQ�SULQW�LPDJHV��
�
������ &RUUHVSRQGLQJ�3KDVH�LQ�WKH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�0DS�
�
2QH�RI�WKH�SULPDU\�WDVNV�RI�WKH�$QDO\VLV�SKDVH�RI�WKH�$&(�9�SURFHVV�LV�WKH�VHOHFWLRQ�RI�UHOLDEOH�
IULFWLRQ�ULGJH�IHDWXUHV�LQ�D�ODWHQW�SULQW�IRU�FRPSDULVRQ�DJDLQVW�IHDWXUHV�LQ�H[HPSODU�SULQWV��7KLV�
FRUUHVSRQGV�WR�VWHSV�����DQG�����LQ�WKH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�0DS��)LJXUH�������7KH�
SURFHVV�RI�IHDWXUH�VHOHFWLRQ�PD\�RFFXU�VLPXOWDQHRXVO\�ZLWK�WKH�RWKHU�LQWHUSUHWDWLYH�SURFHVVHV�
VXFK�DV�DQDO\VLV�RI�GLVWRUWLRQ�DQG�VXLWDELOLW\�GHWHUPLQDWLRQ��VHH�WKH�GLVFXVVLRQ�RI�WKHVH�WRSLFV�
EHORZ�DQG�VWHSV�����WKURXJK�����LQ�WKH�3URFHVV�0DS���7KHVH�LQWHUSUHWDWLYH�SURFHVVHV��LQ�IDFW��
PD\�DOO�FRORU�DQG�LQIOXHQFH�HDFK�RWKHU�EHFDXVH�WKH\�KDYH�GLUHFW�LPSDFW�RQ�WKH�GHWHUPLQDWLRQ�RI�
WKH�TXDQWLW\��TXDOLW\��DQG�UHOLDELOLW\�RI�WKH�IHDWXUHV�VHOHFWHG�IRU�DQDO\VLV��
�
������ )LQGLQJV�IURP�([LVWLQJ�5HVHDUFK�
�
)HDWXUH�VHOHFWLRQ�EHJLQV�ZLWK�DQ�DQDO\VLV�RI�WKH�ODWHQW�SULQW�E\�LWVHOI��7KLV�JHQHUDOO\�RFFXUV²DQG�
VKRXOG�JHQHUDOO\�RFFXU²EHIRUH�YLHZLQJ�WKH�H[HPSODU�SULQW��7KH�IHDWXUHV�WKDW�ZLOO�EH�VHOHFWHG�
XVXDOO\�LQFOXGH�WKRVH�WKDW�DUH�WKH�PRVW�FOHDUO\�YLVLEOH�DQG�GLVWLQFWLYH��DQG�WKH\�ZLOO�VHUYH�DV�WKH�
EDVLV�IRU�WKH�FRPSDULVRQ�DJDLQVW�H[HPSODU�SULQWV���
�
,Q�VWXG\LQJ�D�ODWHQW�SULQW��DQ�H[DPLQHU�ZLOO�OLNHO\�QRWH�VRPH�PLQXWLDH�WKDW�KH�LV�FHUWDLQ�H[LVW�DQG�
RWKHU�WKDW�KH�LV�OHVV�VXUH�DERXW��7KH�IRUPHU�VKRXOG�EH�WKH�SULPDU\�IRFXV��&RQILGHQFH�DERXW�D�
IHDWXUH�UHIHUV�WR�WZR�WKLQJV������WKH�H[DPLQHU�LV�FRQILGHQW�WKDW�WKH�IHDWXUH�JHQXLQHO\�H[LVWV�LQ�WKH�
ODWHQW�SULQW��DQG�����WKH�H[DPLQHU�VWURQJO\�H[SHFWV�WR�REVHUYH�WKDW�IHDWXUH�LQ�D�FRUUHVSRQGLQJ�
H[HPSODU�SULQW�IURP�WKH�VDPH�VRXUFH��7KH�GHJUHH�RI�H[SHFWDWLRQ�UHODWHV�WR�WKH�OHYHO�RI�WROHUDQFH�
WKDW�WKH�H[DPLQHU�LV�ZLOOLQJ�WR�DFFHSW�ZKHQ�REVHUYLQJ�GLIIHUHQFHV�GXULQJ�WKH�VXEVHTXHQW�
&RPSDULVRQ�SKDVH��,Q�RWKHU�ZRUGV��LI�DQ�H[DPLQHU�EHOLHYHV�D�IHDWXUH�H[LVWV�LQ�WKH�ODWHQW�SULQW�DQG�
VWURQJO\�H[SHFWV�WR�VHH�LW�LQ�DQ\�SULQW�IURP�WKH�VDPH�VRXUFH��WKHQ�WKH�DEVHQFH�RI�WKH�IHDWXUH�FRXOG�
VLJQLILFDQWO\�DIIHFW�WKH�H[DPLQHU¶V�VRXUFH�DWWULEXWLRQ��7KH�HIIHFW�RI�WKLV�IHDWXUH¶V�DEVHQFH�
LQFUHDVHV�ZLWK�WKH�H[DPLQHU¶V�FRQILGHQFH�WKDW�WKH�IHDWXUH�H[LVWHG�LQ�WKH�RULJLQDO�ODWHQW�SULQW��DQG�
FRXOG�QRW�EH�LQWHUSUHWHG�DV�DQ\WKLQJ�HOVH����
�
7\SLFDOO\��KLJK�FRQILGHQFH�IHDWXUHV�ZLOO�KDYH�WKH�KLJKHVW�UHOLDELOLW\��DFFXUDF\�DQG�SUHFLVLRQ�LQ�
VHOHFWLRQ�����

�

�%HFDXVH�WKHVH�IHDWXUHV�ZLOO�IRUP�WKH�EDVLV�IRU�WKH�GHFLVLRQ��WKH�PDQQHU�LQ�ZKLFK�
WKH\�DUH�VHOHFWHG��KRZ�WKH\�DUH�GRFXPHQWHG��DQG�ZKDW�OHYHO�RI�FRQILGHQFH�LV�DVVLJQHG�WR�WKHP�
EHFRPH�FULWLFDO�LQ�XQGHUVWDQGLQJ�WKH�H[DPLQHU¶V�GHFLVLRQ�PDNLQJ�SURFHVV��)HDWXUH�VHOHFWLRQ�
EHFRPHV�FUXFLDO�LQ�WKH�H[DPLQDWLRQ�EHFDXVH�FULWHULD�IRU�WKH�GHFLVLRQ�PDNLQJ�SURFHVVHV�DUH�
QHLWKHU�FOHDUO\�GHILQHG�D�SULRUL�QRU�PDGH�XVLQJ�DQ�REMHFWLYH��YDOLGDWHG�PHWULF���

'HILQLQJ�WKH�)HDWXUHV�
([DPLQHUV�DUH�QRW�OLPLWHG�WR�WKH�³SRLQWV´�RU�³PLQXWLDH´�ZKHQ�VHOHFWLQJ�IHDWXUHV�GXULQJ�WKH�
$QDO\VLV�SKDVH��DOWKRXJK�FRPPRQO\�WKHVH�PD\�EH�WKH�RQO\�IRUPDO�IHDWXUHV�GRFXPHQWHG���

�������������������������������������������������
����/DQJHQEXUJ��*��DQG�&��&KDPSRG��³7KH�*<52�6\VWHP²$�5HFRPPHQGHG�$SSURDFK�WR�0RUH�7UDQVSDUHQW�
'RFXPHQWDWLRQ�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������LVVXH����-XO\�$XJXVW������������±������
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([DPLQHUV�ZLOO�XWLOL]H�VHYHUDO�FODVVHV�RI�IHDWXUHV��RIWHQ�UHIHUUHG�WR�DV�³OHYHOV�RI�GHWDLO�´�7KHUH�DUH�
DOVR�RFFDVLRQDO�IHDWXUHV�QRW�DVVRFLDWHG�ZLWK�DQ\�RI�WKH�WUDGLWLRQDO�OHYHOV�RI�GHWDLO�WKDW�DSSHDU��
VXFK�DV�FUHDVHV�DQG�ZULQNOHV��SHUPDQHQW�VFDUV��WHPSRUDU\�VNLQ�GDPDJH��RU�VNLQ�GLVHDVH��WKDW�
H[DPLQHUV�PLJKW�XVH����
�

�

/HYHO���'HWDLO��/�'��LV�GHILQHG�DV�³ULGJH�IORZ�´����5LGJH�IORZ�RIWHQ�WUDQVODWHV�WR�D�SDWWHUQ�W\SH�
LQ�D�ILQJHU�RU�SDOP��VXFK�DV�D�ORRS��ZKRUO��RU�DUFK�IRUPDWLRQ��ULGJH�IORZ�DOVR�LQFOXGHV�RWKHU�
LQIRUPDWLRQ�VXFK�DV�UHODWLYH�FXUYDWXUH��3DWWHUQ�W\SHV�DUH�FODVV�FKDUDFWHULVWLFV�VKDUHG�E\�PDQ\�
LQGLYLGXDOV��)XUWKHUPRUH��/�'�FDQ�EH�HDVLO\�GLVWRUWHG�DV�D�UHVXOW�RI�WKH�IOH[LELOLW\�RI�VNLQ����

�

�
7KHUHIRUH��DOWKRXJK�/�'�PLJKW�EH�VHOHFWHG��WKLV�OHYHO�RI�GHWDLO�LV�QRW�DOZD\V�UHOLDEOH��HVSHFLDOO\�
LI�VLJQV�RI�GLVWRUWLRQ�DSSHDU�LQ�WKH�LPDJH��)LJXUH�����SURYLGHV�LOOXVWUDWLRQV�RI�VRPH�/�'��

/HYHO���'HWDLO��/�'��LV�GHILQHG�DV�³ULGJH�SDWK�´����/�'�LQFOXGHV�PLQXWLDH��VXFK�DV�ULGJH�HQGLQJV��
ELIXUFDWLRQV��RU�GRWV��(YHQ�WKH�DEVHQFH�RI�PLQXWLDH�LQ�DQ�DUHD��FDOOHG�DQ�³RSHQ�ILHOG´��FDQ�EH�
VLJQLILFDQW�DQG�KLJKO\�GLVFULPLQDWLQJ��5LGJH�SDWK�IHDWXUHV�DUH�DOVR�VRPH�RI�WKH�PRVW�UREXVW�
IHDWXUHV��DQG�WKH\�ZLOO�EH�SUHVHQW�HYHQ�XQGHU�H[WUHPH�FRQGLWLRQV�RI�GLVWRUWLRQ�����7KH\�DOVR�WHQG�
WR�EH�KLJKO\�GLVFULPLQDWLQJ���
�

�DQG�WKXV�DUH�LGHDO�IHDWXUHV�IRU�FRPSDULVRQV��

/HYHO���'HWDLO��/�'��UHIHUV�WR�WKH�HGJHV�RI�ULGJHV��ZKLFK�PD\�DSSHDU�LQGHQWHG�RU�SURWUXGHG��DQG�
SRUHV��WKH�ORFDWLRQ�RI�WKH�FHQWHU�RI�WKH�SRUH��QRW�WKH�VL]H�RU�VKDSH��ZKLFK�FDQ�EH�KLJKO\�YDULDEOH�
ZLWKLQ�D�VRXUFH������$OWKRXJK�WKH�UHSURGXFLELOLW\�RI�SRUHV�LQ�ODWHQW�SULQWV��RU�ORZ�UHVROXWLRQ�
FDSWXUH�V\VWHPV�IRU�H[HPSODUV��FDQ�EH�SUREOHPDWLF�LQ�ORZ�FODULW\�LPDJHV��WKHVH�IHDWXUHV�FDQ�EH�
KLJKO\�GLVFULPLQDWLQJ�ZKHQ�YLVLEOH����
�

�

�������������������������������������������������
����7KLV�ZLOO�YDU\�VLJQLILFDQWO\�DPRQJ�MXULVGLFWLRQV��)RU�H[DPSOH��LQ�FRXQWULHV�WKDW�UHTXLUH�D�PLQLPXP�QXPEHU�RI�
PLQXWLDH�WR�GHFODUH�DQ�LGHQWLILFDWLRQ��VFDUV�DQG�FUHDVHV�PD\�QRW�EH�XVHG�WR�UHDFK�WKH�PLQLPXP��2WKHU�DJHQFLHV�PD\�
EH�XQZLOOLQJ�WR�XVH�FUHDVHV�WR�FRQWULEXWH�WR�WKH�LGHQWLILFDWLRQ�GHFLVLRQ�EXW�ZLOO�XVH�FUHDVHV�WR�QDUURZ�D�VHDUFK�WKURXJK�
VHW�RI�H[HPSODU�SULQWV��
����$VKEDXJK��'��4XDQWLWDWLYH�4XDOLWDWLYH�)ULFWLRQ�5LGJH�$QDO\VLV��$Q�,QWURGXFWLRQ�WR�%DVLF�DQG�$GYDQFHG�
5LGJHRORJ\��&5&�3UHVV��������
����0DFHR��$��³4XDOLWDWLYH�$VVHVVPHQW�RI�6NLQ�'HIRUPDWLRQ��$�3LORW�6WXG\�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������
QR���������������±�����
����$VKEDXJK��RS��FLW��
����0DFHR��RS��FLW��
����(JOL��1���&��&KDPSRG��DQG�3��0DUJRW��³(YLGHQFH�(YDOXDWLRQ�LQ�)LQJHUSULQW�&RPSDULVRQ�DQG�$XWRPDWHG�
)LQJHUSULQW�,GHQWLILFDWLRQ�6\VWHPV²0RGHOOLQJ�:LWKLQ�)LQJHU�9DULDELOLW\�´�)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO������
�����������±����-DLQ��$���<��&KHQ��DQG�0��'HPLUNXV��³3RUHV�DQG�5LGJHV��+LJK�5HVROXWLRQ�)LQJHUSULQW�0DWFKLQJ�
8VLQJ�/HYHO���)HDWXUHV�´�,(((�7UDQVDFWLRQV�RQ�3DWWHUQ�$QDO\VLV�DQG�0DFKLQH�,QWHOOLJHQFH������QR��������������±����
1HXPDQQ��&���&��&KDPSRG��5��3XFK�6ROLV��HW�DO��³&RPSXWDWLRQ�RI�/LNHOLKRRG�5DWLRV�LQ�)LQJHUSULQW�,GHQWLILFDWLRQ�IRU�
&RQILJXUDWLRQV�RI�$Q\�1XPEHU�RI�0LQXWLDH�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV������QR��������������±����6ULKDUL��6���+��
6ULQLYDVDQ��DQG�*��)DQJ��³'LVFULPLQDELOLW\�RI�)LQJHUSULQWV�RI�7ZLQV�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������QR����
�����������±����
����5RGG\��$��DQG�-��6WRV]��³)LQJHUSULQW�)HDWXUHV²6WDWLVWLFDO�$QDO\VLV�DQG�6\VWHP�3HUIRUPDQFH�(VWLPDWHV�´�
3URFHHGLQJV�RI�WKH�,(((������QR����������������±������5LFKPRQG��6��'R�)LQJHUSULQW�5LGJHV�DQG�&KDUDFWHULVWLFV�
:LWKLQ�5LGJHV�&KDQJH�ZLWK�3UHVVXUH"�$XVWUDOLDQ�)HGHUDO�3ROLFH��)RUHQVLF�6HUYLFHV��������
����-DLQ��&KHQ��DQG�'HPLUNXV��RS��FLW���.U\V]F]XN��.���$��'U\JDMOR��DQG�3��0RULHU��³([WUDFWLRQ�RI�/HYHO���DQG�/HYHO�
��)HDWXUHV�IRU�)UDJPHQWDU\�)LQJHUSULQW�&RPSDULVRQ�´�,Q�3URFHHGLQJV�RI�WKH�6HFRQG�&267�$FWLRQ�����:RUNVKRS��
��������±����
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2FFDVLRQDO�IHDWXUHV�VXFK�DV�VFDUV�DQG�FUHDVHV�FDQ�EH�VHOHFWHG��7KHVH�IHDWXUHV�YDU\�LQ�WKHLU�
UHSURGXFLELOLW\��)RU�H[DPSOH��FUHDVHV�PD\�QRW�DOZD\V�UHSURGXFH�FRQVLVWHQWO\����EXW�FDQ�EH�IDLUO\�
GLVFULPLQDWLQJ�����ZKHUHDV�VFDUV�UHSURGXFH�YHU\�FRQVLVWHQWO\�DQG�DUH�DOVR�EHOLHYHG�WR�EH�KLJKO\�
GLVFULPLQDWLQJ����

�

�,Q�VRPH�LQVWDQFHV��VXFK�DV�WHPSRUDU\�VNLQ�GDPDJH��WKHUH�LV�D�ORZ�H[SHFWDWLRQ�
RI�UHSURGXFLELOLW\�LQ�H[HPSODU�SULQWV��EXW�WKH�SUHVHQFH�RI�VXFK�D�IHDWXUH�FDQ�EH�KLJKO\�VLJQLILFDQW��

+RZ�H[DPLQHUV�VHOHFW�DQG�GRFXPHQW�IHDWXUHV�FDQ�YDU\�VLJQLILFDQWO\�DPRQJ�MXULVGLFWLRQV��,Q�VRPH�
LQVWDQFHV��WKH�H[DPLQHU�REVHUYHV�DQG�QRWHV�IHDWXUHV�WR�XVH�IRU�FRPSDULVRQ�ZLWKRXW�SURGXFLQJ�DQ\�
IRUPDO�GRFXPHQWDWLRQ��WKLV�H[DPLQHU�PLJKW�FKDQJH�KLV�PLQG�DERXW�WKH�IHDWXUHV�VHOHFWHG�ZLWKRXW�
GRFXPHQWLQJ�WKH�FKDQJH��2Q�WKH�RWKHU�HQG�RI�WKH�VSHFWUXP��VRPH�H[DPLQHUV�IRUPDOO\�VHOHFW�
IHDWXUHV�D�SULRUL�DQG�DQQRWDWH�WKH�IHDWXUHV�GXULQJ�WKH�$QDO\VLV�SKDVH��,Q�VRPH�DJHQFLHV��
H[DPLQHUV�PXVW�MXVWLI\�LQ�ZULWLQJ�DQ\�PRGLILFDWLRQV�PDGH�WR�WKHLU�LQLWLDO�IHDWXUH�VHOHFWLRQV�GXULQJ�
WKH�&RPSDULVRQ�SKDVH�����
�

�

:KHWKHU�IHDWXUHV�DUH�VHOHFWHG�IRUPDOO\�RU�LQIRUPDOO\��WKHUH�DUH�WZR�PDMRU�GHFLVLRQ�FRPSRQHQWV�
LQYROYHG��GHWHUPLQLQJ�WKH�H[LVWHQFH�RI�D�IHDWXUH�DQG�LGHQWLI\LQJ�WKH�W\SH�RU�VKDSH�RI�WKH�IHDWXUH��
7KHVH�GHFLVLRQV�DUH�GLVWLQFW��DQG�HDFK�GHFLVLRQ�FDQ�KDYH�LWV�RZQ�DVVLJQHG�OHYHO�RI�FRQILGHQFH��,Q�
RWKHU�ZRUGV��GHFLGLQJ�LI�D�IHDWXUH�LV�SUHVHQW�LV�GLIIHUHQW�IURP�GHWHUPLQLQJ�SUHFLVHO\�ZKDW�WKH�
IHDWXUH�LV��%RWK�GHFLVLRQV�PD\�EH�OLPLWHG�E\�WKH�TXDOLW\�DQG�FODULW\�RI�WKH�LPDJH��
�
7KH�GHWHUPLQDWLRQ�WKDW�D�IHDWXUH�H[LVWV�LV�DNLQ�WR�WKH�FRQFHSW�RI�VLJQDO�WR�QRLVH�UDWLR�
GHWHUPLQDWLRQ��7\SLFDOO\��D�WDUJHWHG�IHDWXUH�SURGXFHV�D�VWLPXOXV�VLJQDO�WR�WKH�REVHUYHU�JUHDWHU�
WKDQ�WKH�EDFNJURXQG�QRLVH��,Q�VRPH�LQVWDQFHV��DGGLWLRQDO�LQIRUPDWLRQ�QHDU�WKH�VXVSHFWHG�VLJQDO�LV�
UHOHYDQW�WR�DVFHUWDLQLQJ�WKH�H[LVWHQFH�RI�D�IHDWXUH��$Q�H[DPSOH�ZRXOG�EH�WKH�REVHUYDWLRQ�WKDW�
DGMDFHQW�ULGJHV�QH[W�WR�D�VXVSHFWHG�IHDWXUH�UHDFW�WR�DFFRXQW�IRU�WKH�SUHVHQFH�RI�WKH�VXVSHFWHG�
IHDWXUH��$QRWKHU�H[DPSOH�ZRXOG�EH�WKUHH�ULGJHV�HQWHULQJ�D�VPDOO�VPXGJHG�DUHD�IURP�ZKLFK�RQO\�
WZR�ULGJHV�H[LW��7KHVH�LQGLFDWRUV�DOORZ�DQ�H[DPLQHU�WR�LQIHU�WKH�H[LVWHQFH�RI�D�IHDWXUH�WKDW�FDQQRW�
EH�REVHUYHG�GLUHFWO\��
�
7KH�LGHQWLILFDWLRQ�RI�WKH�W\SH�RI�IHDWXUH�REVHUYHG�LV��DV�D�ORJLFDO�PDWWHU��D�VHSDUDWH�LQTXLU\�PDGH�
DIWHU�GHWHUPLQLQJ�WKH�H[LVWHQFH�RI�D�IHDWXUH��)RU�WKLV�GHFLVLRQ��WKH�H[DPLQHU�ZLOO�DWWHPSW�WR�
FODVVLI\�DQG�LGHQWLI\�WKH�W\SH�RI�IHDWXUH�ZLWK�DV�PXFK�VSHFLILFLW\�DV�SRVVLEOH��)RU�H[DPSOH��DIWHU�
QRWLQJ�/�'�WKDW�LQFOXGHV�D�UHFXUYH�DQG�D�VLQJOH�GHOWD�IRUPDWLRQ��WKH�H[DPLQHU�PLJKW�FODVVLI\�WKLV�
ULGJH�IORZ�DV�D�ORRS�SDWWHUQ��6LPLODUO\��DQ�H[DPLQHU�REVHUYLQJ�D�ULGJH�SDWK�HYHQW�PD\�FRQFOXGH�
WKDW�WKH�IHDWXUH�LV�DQ�HQGLQJ�ULGJH�RU�D�ELIXUFDWLRQ��LOOXVWUDWLRQV�RI�WKHVH�PLQXWLDH�DUH�DYDLODEOH�LQ�
7DEOH�����DQG�)LJXUH�������2U�SHUKDSV�WKH�H[DPLQHU�FDQQRW�WHOO�DQG�ZLOO�VLPSO\�UHIHU�WR�WKH�
PLQXWLDH�DV�D�³ULGJH�HYHQW�´�,Q�WKLV�ODVW�VFHQDULR��WKH�H[DPLQHU�KDV�QR�GRXEW�WKDW�D�PLQXWLD�H[LVWV�
LQ�WKH�ODWHQW�SULQW��EXW�WKH�H[DPLQHU�FDQQRW��RQ�WKH�EDVLV�RI�ZKDW�LV�REVHUYDEOH�LQ�WKH�ODWHQW�LPDJH��

�������������������������������������������������
����5LFKPRQG��RS��FLW��
����7LHW]H��6��DQG�.��:LWWKXKQ��3DSLOODUOHLVWHQVWUXNWXU�GHU�PHQVFKOLFKHQ�+DQGLQQHQIOlFKH��/XFKWHUKDQG��������
����)HQJ��-���$��-DLQ��DQG�$��5RVV��³'HWHFWLQJ�$OWHUHG�)LQJHUSULQWV�´�,Q��������WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
3DWWHUQ�5HFRJQLWLRQ��,&35���$XJXVW�����������±����
����6HH��H�J���,QWHUSRO�(XURSHDQ�([SHUW�*URXS�RQ�)LQJHUSULQW�,GHQWLILFDWLRQ�±�,((*),�,,��0HWKRG�IRU�)LQJHUSULQW�
,GHQWLILFDWLRQ��,QWHUSRO�(XURSHDQ�([SHUW�*URXS�RQ�)LQJHUSULQW�,GHQWLILFDWLRQ�±�,((*),�,,��������8�6��'HSDUWPHQW�RI�
-XVWLFH��2IILFH�RI�WKH�,QVSHFWRU�*HQHUDO��$�5HYLHZ�RI�WKH�)%,¶V�+DQGOLQJ�RI�WKH�%UDQGRQ�0D\ILHOG�&DVH�
�8QFODVVLILHG�DQG�5HGDFWHG���8�6��'HSDUWPHQW�RI�-XVWLFH��0DUFK�������
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GHWHUPLQH�WKH�VSHFLILF�W\SH�RI�PLQXWLD��7KH�H[DPLQHU��LQ�WKLV�LQVWDQFH��KDV�JUHDW�FHUWDLQW\�DERXW�
WKH�PLQXWLD¶V�H[LVWHQFH��EXW�JUHDW�XQFHUWDLQW\�DERXW�LWV�VSHFLILF�QDWXUH���
�
)RU�HDFK�RI�WKHVH�GHFLVLRQV²GHWHUPLQLQJ�WKH�H[LVWHQFH�RI�WKH�IHDWXUH�DQG�GHWHUPLQLQJ�WKH�W\SH�RI�
IHDWXUH²WKH�H[DPLQHU�KDV�VRPH�LQWHUQDO�OHYHO�RI�FRQILGHQFH��7KLV�OHYHO�RI�FRQILGHQFH�PD\�EH�
GRFXPHQWHG�IRUPDOO\��RU�LW�PD\�VLPSO\�EH�DQ�LQIRUPDO�RU�HYHQ�LPSOLFLW�MXGJPHQW�E\�WKH�
H[DPLQHU��GHSHQGLQJ�RQ�ORFDO�SUDFWLFHV��7KH�OHYHOV�RI�FRQILGHQFH�FDQ�DOVR�EH�YHU\�GLIIHUHQW�IRU�
WKH�WZR�GHFLVLRQV��)RU�H[DPSOH��WKH�H[DPLQHU�PLJKW�EH�KLJKO\�FRQILGHQW�WKDW�D�IHDWXUH�H[LVWV�
ZKHQ�WKUHH�ULGJHV�HQWHU�D�VPXGJHG�DUHD�EXW�RQO\�WZR�H[LW��\HW�WKH�H[DPLQHU�PLJKW�KDYH�QR�
FRQILGHQFH�UHJDUGLQJ�ZKHWKHU�WKH�HYHQW�LV�D�ELIXUFDWLRQ�RU�ULGJH�HQGLQJ��DOWKRXJK�WKH�H[DPLQHU�
PLJKW�KDYH�KLJK�FRQILGHQFH�DERXW�ZKDW�WKH�IHDWXUH�LV�QRW²IRU�H[DPSOH��D�GRW�����
�
������ ,VVXHV�DQG�5HFRPPHQGDWLRQV�
�
&RQILGHQFH�/HYHOV�DQG�'RFXPHQWDWLRQ�
'XULQJ�IHDWXUH�VHOHFWLRQ��WKHUH�PD\�EH�D�ZKROO\�LPSOLFLW�RU�D�PRUH�H[SOLFLW�DVVLJQPHQW�RI�ZHLJKW�
WR�WKH�IHDWXUHV��PRVWO\�DV�D�IXQFWLRQ�RI�WKHLU�VSHFLILFLW\��GLVFULPLQDWLQJ�VWUHQJWK���7KLV�FKDSWHU�
FRYHUV�ZHLJKWLQJ�RI�IHDWXUHV�LQ�VHFWLRQ������KHUH�WKH�IRFXV�LV�RQ�WKH�UROH�RI�DQ�H[DPLQHU¶V�
FRQILGHQFH�LQ�VXFK�ZHLJKWLQJ�DQG�WKH�LPSRUWDQFH�RI�GRFXPHQWLQJ�WKH�GHJUHH�RI�FRQILGHQFH��$Q�
H[DPLQHU¶V�FRQILGHQFH�LQ�WKH�H[LVWHQFH�RI�WKH�IHDWXUH�DQG�FRQILGHQFH�LQ�LWV�FODVVLILFDWLRQ�ZLOO�
XQGRXEWHGO\�DIIHFW�WKH�ZHLJKW�DSSOLHG�WR�WKH�IHDWXUH��LQGHSHQGHQW�RI�VSHFLILFLW\��*HQHUDOO\�
VSHDNLQJ��H[DPLQHUV�ZRXOG�JLYH�PRUH�ZHLJKW�WR�D�UDUH�IHDWXUH��VXFK�DV�D�WULIXUFDWLRQ��ZKHQ�LW�LV�
FOHDU�DQG�GLVWLQFW�DQG�ZKHQ�WKH�H[DPLQHU�LV�FRQILGHQW�LQ�VHOHFWLQJ�LW�WKDQ�ZKHQ�LW�LV�SDUW�RI�DQ�
LQGLVWLQFW��GLVWRUWHG��RU�ORZ�TXDOLW\�DUHD�WKDW�PD\�SRVVLEO\�LQFOXGH�D�WULIXUFDWLRQ�RU�VRPHWKLQJ�
HOVH��RU�PD\�QRW�HYHQ�H[LVW���:HLJKW�LV�D�IXQFWLRQ�RI�ERWK�FRQILGHQFH�DERXW�WKH�IHDWXUH¶V�
H[LVWHQFH�DQG�WKH�SHUFHLYHG�UDULW\�RI�WKH�IHDWXUH��%HFDXVH�QRW�HQRXJK�LV�NQRZQ�DERXW�UDULW\��DQG�
HYHQ�WKDW�ZKLFK�LV�NQRZQ�LV�QRW�QHFHVVDULO\�SDUW�RI�DQ�H[DPLQHU¶V�IRUPDO�WUDLQLQJ��WKLV�DVSHFW�RI�
LQWHUSUHWDWLRQ�LV�RIWHQ�DQ�LPSOLFLW�MXGJPHQW�EDVHG�RQ�WKH�H[DPLQHU¶V�H[SHULHQFH����
�

�

7KH�H[DPLQHU¶V�GHFLVLRQV�LQ�WKH�$QDO\VLV�SKDVH�DQG�WKH�DVVRFLDWHG�OHYHOV�RI�FRQILGHQFH�ZLOO�RQO\�
EH�FDSWXUHG�E\�GRFXPHQWLQJ�WKHVH�DVSHFWV�FRQWHPSRUDQHRXVO\��$Q�H[DPLQHU�PD\�FKRRVH�WR�
GRFXPHQW�WKH�IHDWXUHV�DQG�OHYHOV�RI�FRQILGHQFH�XVLQJ�D�QDUUDWLYH��DOWKRXJK�WKLV�FDQ�EH�VRPHZKDW�
WLPH�FRQVXPLQJ�DQG�EXUGHQVRPH��$QRWKHU�ZD\�WR�UHFRUG�WKLV�LQIRUPDWLRQ�LV�WR�DQQRWDWH�WKH�
IHDWXUHV�ZLWK�GRWV��WUDFLQJV��DQG�RWKHU�PDUNLQJV�RQ�D�SKRWRJUDSK�RI�WKH�ODWHQW�SULQW��1XPHURXV�
VRIWZDUH�SDFNDJHV�FDQ�IDFLOLWDWH�WKLV�SURFHVV��6RPH�VRIWZDUH�KDV�EHHQ�GHVLJQHG�IRU�ILQJHUSULQW�
FDVH�DQQRWDWLRQ�DQG�LQFOXGHV�WRROV�IRU�PDUNLQJ�YDULRXV�IULFWLRQ�ULGJH�IHDWXUHV��FODVVLI\LQJ�WKHVH�
IHDWXUHV��DQG�DVVLJQLQJ�OHYHOV�RI�FRQILGHQFH�WR�WKH�GHFLVLRQV�����1HZO\�GHYHORSHG�DOJRULWKPV��
VXFK�DV�XVHG�LQ�DQ�DXWRPDWHG�TXDOLW\�PDSSLQJ�DVVHVVPHQW����

�������������������������������������������������
����2VWHUEXUJ��-��³$Q�,QTXLU\�LQWR�WKH�1DWXUH�RI�3URRI��7KH�,GHQWLW\�RI�)LQJHUSULQWV�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV�����
QR���������������±����2VWHUEXUJ�H[SORUHG�WKLV�LVVXH�DQG�IRXQG�ODUJH�GLIIHUHQFHV�LQ�H[DPLQHUV¶�SHUFHLYHG�
FRQWULEXWLRQ�IRU�GLIIHUHQW�PLQXWLD�W\SHV�DQG�WKHLU�FRQILJXUDWLRQV��+RZHYHU��2VWHUEXUJ¶V�VWXG\�KDG�VLJQLILFDQW�
OLPLWDWLRQV�LQ�LWV�GHVLJQ�DQG�H[HFXWLRQ��

�PD\�EH�DEOH�WR�H[WUDFW�IHDWXUHV�
DXWRPDWLFDOO\�DQG�WR�DVVLJQ�D�OHYHO�RI�FRQILGHQFH�LQ�WKH�H[LVWHQFH�RI�WKH�IHDWXUH��:KLOH�ZDLWLQJ�

����/DQJHQEXUJ�DQG�&KDPSRG��������RS��FLW��
����6HH��H�J���7DEDVVL��(��DQG�&��:LOVRQ��³$�1RYHO�$SSURDFK�WR�)LQJHUSULQW�,PDJH�4XDOLW\�´�,(((�,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�,PDJH�3URFHVVLQJ�����6HSWHPEHU����������±����1LOO��1��³,4)��,PDJH�4XDOLW\�RI�)LQJHUSULQW��
6RIWZDUH�$SSOLFDWLRQ�´�0,75(��0D\��������$FFHVVHG�$SULO�����������KWWS���ZZZ�PLWUH�RUJ�WHFK�PWI���
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IRU�WKLV�VRIWZDUH�WR�EH�IXUWKHU�WHVWHG�DQG�PRUH�UHDGLO\�DYDLODEOH��KRZHYHU��VRPH�H[DPLQHUV�KDYH�
GHYHORSHG�DQQRWDWLRQ�VFKHPHV�IRU�LQGLFDWLQJ�WKHLU�SHUVRQDO�DVVHVVPHQWV�RI�FRQILGHQFH�LQ�WKH�
H[LVWHQFH�RI�D�IHDWXUH��)RU�H[DPSOH��RQH�VFKHPH�XVHV�FRORUV�WR�UHSUHVHQW�DQ�H[DPLQHU¶V�OHYHO�RI�
FRQILGHQFH����

�

�6LPLODU�WR�D�WUDIILF�OLJKW��JUHHQ�IHDWXUHV�UHSUHVHQW�KLJK�FRQILGHQFH��\HOORZ�IHDWXUHV�
UHSUHVHQW�PHGLXP�FRQILGHQFH��UHG�IHDWXUHV�UHSUHVHQW�ORZ�FRQILGHQFH��DQG�RUDQJH�IHDWXUHV�DUH�
WKRVH�REVHUYHG�GXULQJ�WKH�&RPSDULVRQ�SKDVH��7KLV�UHSRUW�GRHV�QRW�RIIHU�VSHFLILF�SUHVFULSWLRQV�
UHJDUGLQJ�ZKLFK�DSSURDFKHV�RU�WHFKQRORJLHV�VKRXOG�EH�XVHG��KRZHYHU��WRROV�WKDW�PDNH�H[SOLFLW�
GRFXPHQWDWLRQ�ERWK�PRUH�URXWLQH�DQG�OHVV�WLPH�FRQVXPLQJ�IRU�H[DPLQHUV�RIIHU�VLJQLILFDQW�
EHQHILWV�WR�WKH�LQWHUSUHWLYH�SURFHVV��

,I�WLPH�ZHUH�QR�OLPLWDWLRQ��HODERUDWH��IRUPDO�GRFXPHQWDWLRQ�RI�DOO�GLVFULPLQDWLYH�IHDWXUHV�LQ�
DGYDQFH�RI�D�FRPSDULVRQ�ZRXOG�EH�LGHDO��7KH�H[DPLQHU�ZRXOG�GRFXPHQW�DOO�UHOHYDQW�DQG�
VLJQLILFDQW�IHDWXUHV�REVHUYHG�DQG�ZRXOG�UHFRUG�WKH�FRQILGHQFH�UHJDUGLQJ�WKHVH�IHDWXUHV�EHIRUH�
HQJDJLQJ�LQ�FRPSDULVRQ��7KLV�DQQRWDWLRQ�LQ�DGYDQFH�ZRXOG�PDNH�H[SOLFLW�ZKHWKHU�DQ\�VLJQLILFDQW�
IHDWXUHV�ZHUH�QRWHG�RQO\�DIWHU�WKH�FRPSDULVRQ�KDG�EHJXQ��ZKHWKHU�WKH�H[DPLQHU¶V�FRQILGHQFH�LQ�
WKH�H[LVWHQFH�RI�PLQXWLDH�FKDQJHG�DV�D�UHVXOW�RI�WKH�FRPSDULVRQ�SURFHVV��DQG�ZKHWKHU�WKHVH�
FKDQJHV�ZHUH�MXVWLILHG��,W�ZRXOG�PDNH�WKH�H[DPLQHU¶V�LQWHUQDO�WKRXJKW�SURFHVV�PRUH�WUDQVSDUHQW�
WR�ODWHU�REVHUYHUV�DQG�PRUH�WUDQVSDUHQW�WR�WKH�H[DPLQHU�KLPVHOI���
�
+RZHYHU��QRW�HYHU\�FRPSDULVRQ�LV�FRPSOH[��DQG�WLPH�DQG�UHVRXUFHV�DUH�OLPLWHG��+HDY\�FDVHORDGV�
DUH�WKH�QRUP�IRU�PDQ\�IRUHQVLF�VHUYLFH�SURYLGHUV��7KHUHIRUH��WKH�EHQHILWV�RI�GHWDLOHG�DQG�
IRUPDOL]HG�GRFXPHQWDWLRQ�UHTXLUHPHQWV�PXVW�EH�EDODQFHG�DJDLQVW�WKH�WLPH�DQG�UHVRXUFHV�WKH\�
UHTXLUH��5HFRPPHQGDWLRQ������UHJDUGLQJ�WKH�LPSRUWDQFH�RI�GRFXPHQWDWLRQ�WR�PDLQWDLQ�
WUDQVSDUHQF\��ZKLFK�LV�KLJKO\�UHOHYDQW�WR�IHDWXUH�VHOHFWLRQ��DWWHPSWV�WR�SURYLGH�WKLV�EDODQFH�E\�
UHTXLULQJ�VRPH�GHJUHH�RI�FRQWHPSRUDQHRXV�GRFXPHQWDWLRQ�LQ�DOO�FDVHV�ZKLOH�DOVR�UHFRJQL]LQJ�
WKDW�WKH�GHJUHH�DQG�GHWDLO�RI�GRFXPHQWDWLRQ�PD\�YDU\�ZLWK�WKH�FRPSOH[LW\�RI�WKH�SULQW�DQG�WKH�
FRPSDULVRQ���
�
9DULDWLRQ�
,QWUD�H[DPLQHU�UHOLDELOLW\�UHIHUV�WR�UHSURGXFLELOLW\�RQ�WKH�SDUW�RI�WKH�VDPH�H[DPLQHU��,QWUD�
H[DPLQHU�UHOLDELOLW\�ZRXOG�EH�SUHVHQW�GXULQJ�IHDWXUH�VHOHFWLRQ�ZKHQ�DQ�H[DPLQHU�VHOHFWV�FHUWDLQ�
IHDWXUHV�LQ�D�TXHVWLRQHG�ODWHQW�SULQW�DW�RQH�WLPH�DQG�VHOHFWV�GLIIHUHQW�IHDWXUHV�IURP�WKH�VDPH�SULQW�
DW�D�ODWHU�WLPH��ZLWKRXW�UHFROOHFWLRQ�RI�WKH�LQLWLDO�IHDWXUHV�VHOHFWHG���,QWHU�H[DPLQHU�
UHSURGXFLELOLW\�UHIHUV�WR�WKH�YDULDWLRQ�WKDW�H[LVWV�DFURVV�GLIIHUHQW�H[DPLQHUV²YDULDWLRQ�WKDW�
RFFXUV�ZKHQ�GLIIHUHQW�H[DPLQHUV�DUH�SUHVHQWHG�ZLWK�WKH�VDPH�ODWHQW�SULQW�DQG�LQGHSHQGHQWO\�
VHOHFW�GLIIHUHQW�IHDWXUHV��6WXGLHV�RI�LQWUD�H[DPLQHU�DQG�LQWHU�H[DPLQHU�YDULDWLRQ�UHYHDO�VLJQLILFDQW�
GLIIHUHQFHV�����0HWKRGV�WR�UHGXFH�YDULDWLRQ�LQ�IHDWXUH�VHOHFWLRQ�DUH�FXUUHQWO\�EHLQJ�H[SORUHG�DQG�
WHVWHG����

�������������������������������������������������
����/DQJHQEXUJ�DQG�&KDPSRG��������RS��FLW��

�,Q�WKH�PHDQWLPH��EHFDXVH�LQWHU�H[DPLQHU�YDULDWLRQ�FDQ�EH�H[WHQVLYH��DQ�H[DPLQHU�
FDQQRW�DVVXPH�WKDW�DQRWKHU�H[DPLQHU�ZLOO�VHH�WKH�VDPH�IHDWXUHV��RU�SODFH�WKH�VDPH�OHYHO�RI�

����(YHWW��,��DQG�5��:LOOLDPV��³$�5HYLHZ�RI�WKH�6L[WHHQ�3RLQWV�)LQJHUSULQW�6WDQGDUG�LQ�(QJODQG�DQG�:DOHV�´�
)LQJHUSULQW�:KRUOG����������������±����/DQJHQEXUJ��*��³3LORW�6WXG\��$�6WDWLVWLFDO�$QDO\VLV�RI�WKH�$&(�9�
0HWKRGRORJ\²$QDO\VLV�6WDJH�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ���������������±����'URU��,���&��&KDPSRG��*��
/DQJHQEXUJ��HW�DO��³&RJQLWLYH�,VVXHV�LQ�)LQJHUSULQW�$QDO\VLV��,QWHU��DQG�,QWUD�([SHUW�&RQVLVWHQF\�DQG�WKH�(IIHFW�RI�D�
µ7DUJHW¶�&RPSDULVRQ�´�)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO����������������±����
����/DQJHQEXUJ��*���&��&KDPSRG��7��*HQHVVD\��HW�DO��³,QIRUPLQJ�WKH�-XGJPHQWV�RI�)LQJHUSULQW�$QDO\VWV�8VLQJ�
4XDOLW\�0HWULF�DQG�6WDWLVWLFDO�$VVHVVPHQW�7RROV�´�1DWLRQDO�,QVWLWXWH�RI�-XVWLFH�,PSUHVVLRQ�DQG�3DWWHUQ�(YLGHQFH�
6\PSRVLXP��&OHDUZDWHU��)ORULGD��$XJXVW�������
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���

FRQILGHQFH�LQ�WKH�H[LVWHQFH�RI�DQ\�JLYHQ�IHDWXUH�����

�

�'RFXPHQWDWLRQ�RI�WKH�IHDWXUH�VHOHFWLRQ�
SURFHVV�LV�FULWLFDO�WR�XQGHUVWDQGLQJ�WKH�GLIIHUHQFHV�DPRQJ�H[DPLQHUV�DQG�WKHLU�GHFLVLRQV��

([DPLQDWLRQ�&RPSOH[LW\��
1RW�DOO�SULQW�FRPSDULVRQ�WDVNV�DUH�HTXDO�LQ�GLIILFXOW\��6RPH�FRPSDULVRQV�DUH�VLPSOH��RWKHUV�DUH�
IDU�PRUH�FRPSOH[��$OWKRXJK�WKHUH�LV�QR�IRUPDO�PHWKRG�RU�PHWULF�IRU�DVVHVVLQJ�FRPSOH[LW\��
H[SHULHQFH�DQG�FRPPRQ�VHQVH�SRLQW�WR�VRPH�RI�WKH�UHOHYDQW�IDFWRUV��([DPSOHV�RI�IDFWRUV�WKDW�
OHDG�WR�FRPSOH[LW\�LQFOXGH�VLJQLILFDQW�HOHPHQWV�RI�GLVWRUWLRQ��UHGXFHG�LPDJH�TXDOLW\��FODULW\���IHZ�
UHOLDEOH�IHDWXUHV�DYDLODEOH�IRU�FRPSDULVRQ��RU�XQXVXDO��UDUH�IHDWXUHV�WR�FRQVLGHU����
�
$V�GHVFULEHG�LQ�5HFRPPHQGDWLRQ������WKH�DPRXQW�RI�GRFXPHQWDWLRQ�QHHGHG�PD\�YDU\�GHSHQGLQJ�
RQ�WKH�FRPSOH[LW\�RI�WKH�SDUWLFXODU�H[DPLQDWLRQ��,Q�IDLUO\�VLPSOH��XQDPELJXRXV�FDVHV��H[DPLQHUV�
DSSHDU�WR�EH�IDLUO\�UHVLVWDQW�WR�FHUWDLQ�ELDV�HIIHFWV�����)XUWKHUPRUH��DOWKRXJK�H[WHQVLYH�LQWHU�
H[DPLQHU�YDULDWLRQ�LQ�IHDWXUH�VHOHFWLRQ�DSSHDUV�WR�H[LVW��VRPH�UHVHDUFK�VXJJHVWV�WKDW�WKLV�YDULDWLRQ�
GRHV�QRW�KDYH�VLJQLILFDQW�HIIHFWV�RQ�WKH�XOWLPDWH�GHFLVLRQV�LQ�QRQFRPSOH[�FDVHV��EXW�LW�LV�PRUH�
VLJQLILFDQW�LQ�FRPSOH[�FDVHV����
�

��

7KHVH�ILQGLQJV�FRPSRUW�ZLWK�LQWXLWLRQ��:KHQ�LQIRUPDWLRQ�LV�FOHDU�DQG�SOHQWLIXO��GLIIHUHQW�
H[DPLQHUV�PD\�HOHFW�WR�IRFXV�RQ�GLIIHUHQW�PLQXWLDH�DQG�\HW�UHDFK�FRQVLVWHQW�UHVXOWV��)RU�WKH�VDNH�
RI�HIILFLHQF\��LQ�WKHVH�VLPSOH�FDVHV�ZLWK�VLJQLILFDQW�TXDQWLW\�DQG�TXDOLW\�RI�IHDWXUHV�SUHVHQW��
PLQLPDO�GRFXPHQWDWLRQ�PD\�EH�VXIILFLHQW�EHFDXVH�WKH�ULVN�RI�HUURU�GXH�WR�ELDV�RU�RWKHU�KXPDQ�
IDFWRUV�LV�DOVR�IDLUO\�PLQLPDO��&RQYHUVHO\��LQ�FRPSOH[�FDVHV��ZLWK�OLPLWHG�TXDQWLW\�DQG�TXDOLW\�RI�
IHDWXUHV��UHVHDUFK�VKRZV�WKDW�D�YDULHW\�RI�IDFWRUV�FDQ�LQIOXHQFH�LQWHUSUHWDWLRQ�DQG�GHFLVLRQV����

�

�,Q�
WKHVH�PRUH�GLIILFXOW�LQWHUSUHWDWLRQV��GRFXPHQWLQJ�DOO�DYDLODEOH�DQG�UHOLDEOH�IHDWXUHV�DQG�IROORZLQJ�
VWULFWHU�SURWRFROV�UHJDUGLQJ�WKH�DQDO\VLV�RI�WKH�ODWHQW�SULQW�EHIRUH�H[SRVXUH�WR�DQ�H[HPSODU�FDQ�EH�
FULWLFDO�LQ�UHGXFLQJ�WKH�SRWHQWLDO�IRU�HUURU��

+RZHYHU��LI�GRFXPHQWDWLRQ�LV�SHUPLWWHG�WR�YDU\�ZLWK�WKH�FRPSOH[LW\�RI�WKH�H[DPLQDWLRQ��
H[DPLQHUV�QHHG�WR�EH�DEOH�WR�GHWHUPLQH�FRPSOH[LW\��,W�WKHQ�EHFRPHV�YHU\�LPSRUWDQW�GXULQJ�WKH�
$QDO\VLV�SKDVH�WKDW�WKH�H[DPLQHU�ERWK�DVVHVVHV�DQG�GRFXPHQWV�WKH�FRPSOH[LW\�RI�WKH�FDVH��
&XUUHQW�UHVHDUFK�LV�DWWHPSWLQJ�WR�GHYHORS�WRROV�DQG�PHWULFV�IRU�TXDQWLWDWLYHO\�DVVHVVLQJ�WKH�
GLIILFXOW\�RU�FRPSOH[LW\�RI�D�ODWHQW�SULQW�FRPSDULVRQ��,Q�WKH�PHDQWLPH��DQ�H[DPLQHU¶V�VXEMHFWLYH�
DVVHVVPHQW�RI�FDVH�FRPSOH[LW\�FDQ��E\�QHFHVVLW\��VXEVWLWXWH��EXW�WKLV�MXGJPHQW�PXVW�EH�
GRFXPHQWHG�LQ�WKH�FDVH�UHFRUG��6RPH�DJHQFLHV�PD\�HOHFW�WR�LQVWLWXWH�D�TXDOLW\�DVVXUDQFH�SROLF\�RU�
PLQLPXP�PLQXWLDH�WKUHVKROG�WR�DVVLVW�LQ�GHFLGLQJ�KRZ�WR�GRFXPHQW�D�FDVH��)RU�H[DPSOH��D�

�������������������������������������������������
����$Q�LOOXVWUDWLRQ�FDQ�EH�IRXQG�LQ�WKH�UHVSRQVHV�RI�WKH�GR]HQV�RI�H[DPLQHUV�LQ�WKH�SXEOLF�MXGLFLDO�LQTXLU\�VHW�XS�E\�
6FRWWLVK�0LQLVWHUV�WR�YHULI\�WKH�ILQJHUSULQWV�DVVRFLDWHG�ZLWK�WKH�FDVH�RI�+�0�$GYRFDWH�Y��0F.LH�LQ�������DQG�UHODWHG�
PDWWHUV��0DQ\�FKDUWLQJV�RI�WKH�GLVSXWHG�ODWHQW�SULQW�<��ZHUH�VXEPLWWHG�LQWR�HYLGHQFH��([SHUWV�LQ�WKH�FDVH�GLVDJUHHG�
DERXW�ZKLFK�IHDWXUHV�ZHUH�UHOLDEOH��7UDQVFULSWV�DQG�FRXUW�H[KLELWV�FDQ�EH�YLHZHG�DW�
ZZZ�WKHILQJHUSULQWLQTXLU\VFRWODQG�RUJ�XN��DFFHVVHG�-XQH����������
����'URU��,���$��3HURQ��6��+LQG��HW�DO��³:KHQ�(PRWLRQV�*HW�WKH�%HWWHU�RI�8V��7KH�(IIHFW�RI�&RQWH[WXDO�7RS�'RZQ�
3URFHVVLQJ�RQ�0DWFKLQJ�)LQJHUSULQWV�´�$SSOLHG�&RJQLWLYH�3V\FKRORJ\����������������±�����'URU��,��DQG�'��&KDUOWRQ��
³:K\�([SHUWV�0DNH�(UURUV�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������QR���������������±����
����(YHWW�DQG�:LOOLDPV��RS��FLW���'URU��&KDUOWRQ��DQG�3HURQ��RS��FLW���/DQJHQEXUJ��*���&��&KDPSRG��DQG�3��:HUWKHLP��
³7HVWLQJ�IRU�3RWHQWLDO�&RQWH[WXDO�%LDV�(IIHFWV�'XULQJ�WKH�9HULILFDWLRQ�6WDJH�RI�WKH�$&(�9�0HWKRGRORJ\�:KHQ�
&RQGXFWLQJ�)LQJHUSULQW�&RPSDULVRQV�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV������QR�����0D\�����������±����
���� 6WDFH\�� 5�� ³$� 5HSRUW� RQ� WKH� (UURQHRXV� )LQJHUSULQW� ,QGLYLGXDOL]DWLRQ� LQ� WKH� 0DGULG� 7UDLQ� %RPELQJ� &DVH�´�
-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������QR���������������±����'URU��&KDUOWRQ��DQG�3HURQ��RS��FLW��
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IRUHQVLF�VHUYLFH�SURYLGHU�PLJKW�UHTXLUH�H[DPLQHUV�WR�GRFXPHQW�DOO�IHDWXUHV�GXULQJ�WKH�$QDO\VLV�
SKDVH�ZKHQ�D�ODWHQW�SULQW�KDV�IHZHU�WKDQ����PLQXWLDH���
�
5HFXUVLYH�3UDFWLFH�
2QFH�WKH�H[DPLQHU�HQWHUV�WKH�&RPSDULVRQ�SKDVH�DQG�FRPSDUHV�WKH�ODWHQW�SULQW�DJDLQVW�DQ�
H[HPSODU�SULQW��EHJLQQLQJ�ZLWK�VWHS�����RQ�WKH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�0DS���ORRNLQJ�
DW�WKH�H[HPSODU�PD\�FDXVH�WKH�H[DPLQHU�WR�UH�HYDOXDWH�DVSHFWV�RI�WKH�ODWHQW�SULQW��7KH�H[DPLQHU�
PLJKW�XVH�IHDWXUHV�LQ�WKH�H[HPSODU�SULQW�WR�ILQG�QHZ�IHDWXUHV�RU�WR�UHDVVHVV�SUHYLRXVO\�QRWHG�
IHDWXUHV�LQ�WKH�ODWHQW�SULQW��7KLV�SUDFWLFH��ZKLFK�KDV�EHHQ�UHIHUUHG�WR�DV�³WHDVLQJ�WKH�SRLQWV´����
ZKHQ�XVHG�WR�DWWDLQ�D�UHTXLUHG�PLQLPXP�QXPEHU�RI�PLQXWLDH��SRVHV�SRVVLEOH�FRQFHUQV�DERXW�ELDV��
6RPH�KDYH�FULWLFL]HG�LW�DV�D�IRUP�RI�FLUFXODU�UHDVRQLQJ�EHFDXVH�LW�XVHV�WKH�H[HPSODU�WR�LQIHU�
PHDQLQJ�IURP�WKH�VRXUFH�SULQW�DQG�YLFH�YHUVD����

�

�+RZHYHU��WKHUH�DUH�RFFDVLRQV�ZKHQ�WKH�
H[HPSODU�PD\�OHJLWLPDWHO\�GUDZ�FOHDUHU�DWWHQWLRQ�WR�DQ�LPSRUWDQW�IHDWXUH�RU�UHYHDO�WKDW�VRPH�
GHWDLO�LQ�WKH�ODWHQW�SULQW�SUHYLRXVO\�WKRXJKW�WR�EH�³QRLVH´�LV�DFWXDOO\�³VLJQDO�´���

6RPH�VRXUFHV��GHVFULELQJ�WKH�DGYDQWDJHV�RI�D�PRUH�F\FOLFDO�SURFHVV��GHIHQG�H[DPLQDWLRQV�WKDW�
PRYH�EDFN�DQG�IRUWK�EHWZHHQ�ODWHQW�DQG�H[HPSODU�SULQWV�����ZKHUHDV�RWKHU�VRXUFHV�GLVFRXUDJH�LW�
LQ�IDYRU�RI�D�PRUH�OLQHDU�DSSURDFK����

�

�7KH�GLIILFXOW\�LV�WKDW�WKH�FRPSDULVRQ�SULQW�PD\�OHDG�ERWK�WR�
DFFXUDWH�DQG�LQDFFXUDWH�MXGJPHQWV�DERXW�SUHYLRXVO\�XQQRWLFHG�IHDWXUHV�RI�WKH�ODWHQW�SULQW��DQG�
WKHUH�LV�QR�IRROSURRI�ZD\�WR�WHOO�WKH�WZR�DSDUW��(OLPLQDWLQJ�UHFXUVLRQ�ZRXOG�SURWHFW�DJDLQVW�
SLFNLQJ�RU�WULPPLQJ�WKH�GDWD�WR�ILW�WKH�FRQFOXVLRQ��EXW�LW�ZRXOG�DOVR�SUHYHQW�WKH�H[DPLQHU�IURP�
XVLQJ�YDOXDEOH�LQIRUPDWLRQ��0RUHRYHU��UHFXUVLYH�H[DPLQDWLRQV�PD\�EH�HVSHFLDOO\�LPSRUWDQW�IRU�
UHDFKLQJ�WKH�FRQFOXVLRQ�WR�H[FOXGH��,I�WKH�H[DPLQHU�VHHV�VHYHUDO�VLPLODULWLHV�EHWZHHQ�D�ODWHQW�DQG�
H[HPSODU��QRWLFHV�DQRWKHU�IHDWXUH�LQ�WKH�SRWHQWLDO�VRXUFH�SULQW��UHWXUQV�WR�WKH�ODWHQW��DQG�GRHV�QRW�
VHH�WKH�FRUUHVSRQGLQJ�IHDWXUH��WKHQ�WKH�H[DPLQHU�LV�HQJDJLQJ�LQ�D�IRUP�RI�UHFXUVLRQ��\HW�HYHQ�
WKRVH�ZKR�FULWLFL]H�UHFXUVLYH�H[DPLQDWLRQV�ZRXOG�OLNHO\�QRW�ZLVK�WR�SUHYHQW�VXFK�DQ�DQDO\VLV���

5HFHQWO\��'URU�HW�DO�����DQG�/DQJHQEXUJ�HW�DO����

�������������������������������������������������
����(YHWW�DQG�:LOOLDPV��RS��FLW���7LOOHU��&��³)LQJHUSULQW�,GHQWLILFDWLRQ�LQ�WKH�8QLWHG�.LQJGRP²'R�7KH\�5HDOO\�1HHG�
���3RLQWV"´�&DQDGLDQ�,GHQWLILFDWLRQ�6RFLHW\�1HZVOHWWHU�����������������

�SURSRVHG�XVLQJ�IHDWXUHV�LQ�WKH�ODWHQW�SULQW�WKDW�
ZHUH�VHOHFWHG�DIWHU�REVHUYLQJ�WKH�H[HPSODU�RQO\�LI�WKH�QRQOLQHDULW\�RI�WKH�SURFHVV�LV�GRFXPHQWHG��
7KHVH�VRXUFHV�UHFRPPHQG�WKDW�LI�WKHVH�IHDWXUHV�DUH�XVHG��WKH\�PXVW�EH�IRUPDOO\�GRFXPHQWHG�DV�
IHDWXUHV�REVHUYHG�GXULQJ��UDWKHU�WKDQ�SULRU�WR��WKH�&RPSDULVRQ�SKDVH��DQG�W\SLFDOO\�WKH\�VKRXOG�
EH�DVVLJQHG�OHVV�ZHLJKW�WKDQ�LI�WKH�IHDWXUH�KDG�EHHQ�REVHUYHG�LQLWLDOO\�LQ�WKH�$QDO\VLV�SKDVH��7KLV�
GRFXPHQWDWLRQ�IRFXVHG�FRPSURPLVH�KDV�VLJQLILFDQW�PHULW��7KLV�DSSURDFK�LV�FDSWXUHG�LQ�
5HFRPPHQGDWLRQ������ZKLFK�VWDWHV�WKDW�DQ\�PRGLILFDWLRQ�WR�DQ�DQDO\VLV�DIWHU�H[DPLQLQJ�WKH�
H[HPSODU��ERWK�LQ�IHDWXUH�VHOHFWLRQ�DQG�LQ�RWKHU�LQWHUSUHWLYH�SKDVHV��VKRXOG�EH�IRUPDOO\�
GRFXPHQWHG�����

����,((*),�,,��RS��FLW���8�6��'HSDUWPHQW�RI�-XVWLFH��2IILFH�RI�WKH�,QVSHFWRU�*HQHUDO��RS��FLW���S�������
����9DQGHUNRON��������RS��FLW���7ULSOHWW��0��DQG�/��&RRQH\��³7KH�(WLRORJ\�RI�$&(�9�DQG�,WV�3URSHU�8VH��$Q�
([SORUDWLRQ�RI�WKH�5HODWLRQVKLS�%HWZHHQ�$&(�9�DQG�WKH�6FLHQWLILF�0HWKRG�RI�+\SRWKHVLV�7HVWLQJ�´�-RXUQDO�RI�
)RUHQVLF�,GHQWLILFDWLRQ������QR���������������±����
����+DEHU��/��DQG�5��+DEHU��&KDOOHQJHV�WR�)LQJHUSULQWV��$�*XLGHERRN�IRU�3URVHFXWLRQ�DQG�'HIHQVH�DQG�([DPLQHUV��
/DZ\HUV�DQG�-XGJHV�3XEOLVKLQJ�&R���������,((*),�,,��RS��FLW���
����'URU��&KDPSRG��/DQJHQEXUJ��HW�DO���RS��FLW��
����/DQJHQEXUJ�DQG�&KDPSRG��������RS��FLW��
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���

�
&RJQLWLYH�%LDV�
9DULRXV�VWXGLHV�KDYH�VKRZQ�WKDW�FRQWH[W�LQIRUPDWLRQ�RU�RWKHU�H[WHUQDO�IDFWRUV�FDQ�LQIOXHQFH�
IHDWXUH�VHOHFWLRQ����

�

�+RZHYHU��VRPH�RI�WKLV�UHVHDUFK�KDV�VKRZQ�WKDW�QRW�DOO�ELDV�HIIHFWV�DUH�
QHFHVVDULO\�QHJDWLYH��$W�WLPHV��WKH�ELDVHV�FDQ�FUHDWH�PRUH�FRQVHUYDWLYH�GHFLVLRQV�E\�H[DPLQHUV��
HYHQ�GXULQJ�IHDWXUH�VHOHFWLRQ��:KHWKHU�JUHDWHU�FRQVHUYDWLVP�LV�D�SOXV�RU�D�PLQXV�GHSHQGV�RQ�
IDFWRUV�QRW�\HW�IXOO\�XQGHUVWRRG��VXFK�DV�HUURU�UDWHV�LQ�D�YDULHW\�RI�FLUFXPVWDQFHV�DV�ZHOO�DV�
SROLF\�GHFLVLRQV�UHJDUGLQJ�WUDGHRIIV�EHWZHHQ�7\SH���DQG�7\SH���HUURUV���0RUH�VWXG\�RI�WKH�
ULVNV²DQG�DQ\�EHQHILWV²RI�WKHVH�ELDV�HIIHFWV�DQG�KRZ�WR�PLQLPL]H�WKHP�LV�ZDUUDQWHG��2QH�
DGYLVDEOH�FRXQWHUPHDVXUH�IRU�ELDV�LQ�IHDWXUH�VHOHFWLRQ�LV�VLPSO\�WR�VHOHFW�IHDWXUHV�LQ�WKH�ODWHQW�
SULQW�VHSDUDWHO\�IURP�WKH�H[HPSODU��0RUH�JHQHUDOO\��VHTXHQWLDO�XQPDVNLQJ��ZKLFK�H[FOXGHV�
LUUHOHYDQW�FRQWH[WXDO�LQIRUPDWLRQ��LV�D�YDOXDEOH�VWUDWHJ\���

������� 5HVHDUFK�1HHGV�LQ�)HDWXUH�6HOHFWLRQ�
�
$VVHVVLQJ�9DULDWLRQ�LQ�)HDWXUH�6HOHFWLRQ�
$�KDQGIXO�RI�VWXGLHV�KDYH�DVVHVVHG�YDULDWLRQ�LQ�WKH�IHDWXUH�VHOHFWLRQ�SURFHVV��*HQHUDOO\��WKH\�ILQG�
D�ZLGH�YDULDWLRQ�DPRQJ�H[DPLQHUV�GXULQJ�WKH�WDVN�RI�IHDWXUH�VHOHFWLRQ��$W�WKLV�VWDJH��ZKDW�PD\�EH�
RI�PRUH�LQWHUHVW�WR�WKH�FRPPXQLW\�DUH�PHWKRGV�WR�UHGXFH�WKH�YDULDWLRQ�RI�IHDWXUH�VHOHFWLRQ�DQG�
WRROV�DQG�WHFKQRORJLHV�WR�KHOS�LGHQWLI\�WKH�PRVW�UHOLDEOH�IHDWXUHV��7KHVH�WRROV�DUH�OLNHO\�WR�EH�
HVSHFLDOO\�LPSRUWDQW�IRU�FRPSOH[�FRPSDULVRQV��DQG�WKH\�PD\�KDYH�EHQHILWV�PRUH�EURDGO\���
�
/LQN�EHWZHHQ�)HDWXUH�6HOHFWLRQ�DQG�6RXUFH�$WWULEXWLRQ�
7KH�OLQN�EHWZHHQ�YDULDWLRQV�LQ�IHDWXUH�VHOHFWLRQ�DQG�WKH�H[DPLQHU¶V�XOWLPDWH�GHFLVLRQ�LV�QRW�ZHOO�
XQGHUVWRRG��(PHUJLQJ�UHVHDUFK�VXJJHVWV�WKDW�WKHUH�LV�D�UHODWLRQVKLS����

�

�EXW�WKH�HIIHFW�PD\�EH�
FRPSHWLQJ�ZLWK�RWKHU�PDMRU�LQWHUSUHWDWLYH�VWHSV��VXFK�DV�LQWHUSUHWLQJ�GLVFUHSDQF\��IHDWXUH�
ZHLJKWLQJ��DQG�WKUHVKROGV�IRU�UHDFKLQJ�LGHQWLILFDWLRQ�GHFLVLRQV��$�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�OLQN�
EHWZHHQ�IHDWXUH�VHOHFWLRQ�DQG�WKH�XOWLPDWH�GHFLVLRQ�ZRXOG�SHUPLW�EHVW�SUDFWLFHV�WR�EH�IRUPXODWHG�
DQG�ZRXOG�DOORZ�WHFKQRORJ\�WR�VHOHFW�WKH�PRVW�UHOLDEOH�DQG�XVHIXO�IHDWXUHV�RQ�ZKLFK�WR�EDVH�
GHFLVLRQV�ODWHU�LQ�WKH�$&(�9�SURFHVV��

:KDW�LV�FOHDU�IURP�WKH�UHVHDUFK�LV�WKDW�LQ�FRPSOH[�FDVHV��H[DPLQHUV�ZKR�SHUFHLYH�DQG�FRPSDUH�D�
JUHDWHU�QXPEHU�RI�IHDWXUHV�DUH�PRUH�OLNHO\�WR�UHDFK�D�FRQFOXVLRQ�DERXW�VRXUFH�DWWULEXWLRQ��UDWKHU�
WKDQ�GHWHUPLQLQJ�WKH�SULQW�WR�EH�LQFRQFOXVLYH���7KHUHIRUH��LQ�FRPSOH[�FDVHV��WKHUH�LV�D�VWURQJ�
QHHG�IRU�WRROV�RU�PHWKRGV�WR�VWDQGDUGL]H�WKH�VHOHFWLRQ�RI�IHDWXUHV��0RUH�JHQHUDOO\��VWDQGDUGL]HG�
PHWKRGV�IRU�IHDWXUH�VHOHFWLRQ�VKRXOG�UHVXOW�LQ�OHVV�YDULDWLRQ�LQ�WKH�IHDWXUHV�WKDW�DUH�VHOHFWHG�DQG�
FRPSDUHG��ZKLFK�LQ�WXUQ�VKRXOG�OHDG�WR�PRUH�FRQVLVWHQF\�LQ�WKH�GHFLVLRQV��+RZHYHU��HYHQ�LI�
GHFLVLRQV�ZHUH�PRUH�FRQVLVWHQW��WKH\�ZRXOG�QRW�QHFHVVDULO\�EH�PRUH�DFFXUDWH��,W�LV�SRVVLEOH��IRU�
H[DPSOH��WKDW�WKH�EHVW�LQWHUSUHWHUV�RI�SULQWV�ZRXOG�EH�PRUH�DFFXUDWH�XVLQJ�WKHLU�RZQ�PHWKRGV�
LQVWHDG�RI�IROORZLQJ�D�VWDQGDUG�SURWRFRO��7KLV�WRR��GHVHUYHV�DWWHQWLRQ�DQG�UHVHDUFK����
�

�������������������������������������������������
����(YHWW�DQG�:LOOLDPV��RS��FLW���'URU��&KDUOWRQ��DQG�3HURQ��RS��FLW���/DQJHQEXUJ��&KDPSRG��DQG�:HUWKHLP��RS��FLW���
'URU��&KDPSRG��/DQJHQEXUJ��HW�DO���RS��FLW��
����/DQJHQEXUJ��&KDPSRG��*HQHVVD\��HW�DO���RS��FLW��
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����� 8WLOLW\�$VVHVVPHQW�
�
6HYHUDO�SRLQWV�LQ�WKH�ODWHQW�SULQW�DQDO\VLV�SURFHVV�UHTXLUH�D�GHWHUPLQDWLRQ�RI�ODWHQW�SULQW�XWLOLW\�RU�
VXIILFLHQF\��7KH�H[DPLQHU�PXVW�GHWHUPLQH�ZKHWKHU�WKH�SULQW�KDV�HQRXJK�FODULW\�DQG�TXDQWLW\�RI�
LQIRUPDWLRQ�IRU�VRPH�VSHFLILHG�SXUSRVH��7KLV�KDSSHQV�ERWK�HDUO\�LQ�WKH�SURFHVV��H�J���
GHWHUPLQDWLRQV�RI�ZKHWKHU�WKH�ODWHQW�LV�VXLWDEOH�IRU�DQDO\VLV�RU�VXLWDEOH�IRU�DQ�$),6�VHDUFK��DQG�
ODWHU�LQ�WKH�SURFHVV��H�J���GHWHUPLQDWLRQV�RI�VXIILFLHQW�LQIRUPDWLRQ�WR�FRPSDUH�WKH�ODWHQW�DQG�
H[HPSODU���)RU�FRQYHQLHQFH��WKH�FRPPRQ�SRLQWV�DUH�GLVFXVVHG�KHUH��VLQFH�WKH�UHFXUULQJ�TXHVWLRQ�
LV�ZKHWKHU�WKHUH�LV�VXIILFLHQW�LQIRUPDWLRQ�IRU�PDNLQJ�WKH�QH[W�LQTXLU\����
�
������� &RUUHVSRQGLQJ�6WHSV�LQ�WKH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�0DS�
�
.H\�SRLQWV�DW�ZKLFK�XWLOLW\�GHWHUPLQDWLRQV�DUH�UHOHYDQW�DUH�GLVFXVVHG�KHUH�ZLWK�WKH�QXPEHUV�LQ�
SDUHQWKHVHV�UHIHUULQJ�WR�VWHSV�LQ�WKH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�0DS��8SRQ�DFTXLULQJ�D�
ODWHQW�SULQW��DQ�H[DPLQHU�PXVW�GHWHUPLQH�ZKHWKHU�LW�LV�VXLWDEOH�IRU�FRPSDULVRQ��VWHS�������7KLV�
W\SLFDOO\�LQYROYHV�H[DPLQLQJ�WKH�GHWDLOV�DQG�DQ\�UHOHYDQW�GLVWRUWLRQ�LQ�WKH�ODWHQW�SULQW�WR�
GHWHUPLQH�ZKHWKHU�WKHUH�LV�HQRXJK�XVDEOH�LQIRUPDWLRQ�WR�PDNH�D�FRPSDULVRQ�YLDEOH��$VVXPLQJ�
WKH�ODWHQW�SULQW�LV�VXLWDEOH�DQG�WKDW�NQRZQ�SULQWV�DUH�DYDLODEOH��WKH�H[DPLQHU�QH[W�GHWHUPLQHV�LI�
WKH�NQRZQ�SULQWV�DUH�VXLWDEOH�IRU�FRPSDULVRQ��VWHS������DQG�LI�WKH�WZR�SULQWV�FRPELQHG�DUH�
VXIILFLHQW�WR�VHH�WKH�FRPSDULVRQ�WKURXJK�WR�D�GHFLVLRQ��VWHS�������,I�QR�NQRZQ�SULQWV�DUH�
DYDLODEOH��WKH�H[DPLQHU�PD\�EH�FDOOHG�RQ�WR�GHWHUPLQH�LI�WKH�ODWHQW�SULQW�LV�VXLWDEOH�IRU�DQ�$),6�
VHDUFK��VWHS��������
�
������� )LQGLQJV�IURP�([LVWLQJ�5HVHDUFK�
�
7KH�:RUNLQJ�*URXS�IRXQG�QR�UHVHDUFK�WKDW�HIIHFWLYHO\�DGGUHVVHV�XWLOLW\�RU�VXIILFLHQF\�LQ�WKH�
FRQWH[W�RI�ILQJHUSULQW�DQDO\VLV��7KLV�LV�XQVXUSULVLQJ��IRU�D�FULWLFDO�SLHFH�IRU�DQ\�VXFK�UHVHDUFK²
WKH�GHILQLWLRQ�DQG�YDOLGDWLRQ�RI�D�PHWULF�IRU�DVVHVVLQJ�XWLOLW\²LV�VWLOO�PLVVLQJ��5HVHDUFK�KDV�EHHQ�
FDUULHG�RXW�UHODWHG�WR�WKH�H[DPLQHU�GHFLVLRQ�SURFHVV�WKDW�LPSOLFLWO\�LQYROYHV�MXGJPHQWV�RI�XWLOLW\�
DQG�VXIILFLHQF\��EXW�WKHVH�VWXGLHV�WHQG�WR�IRFXV�RQO\�RQ�WKH�DFFXUDF\�RU�UHSHDWDELOLW\�RI�WKH�
XOWLPDWH�GHFLVLRQ�DQG�WKXV�DUH�UHYLHZHG�LQ�WKH�UHOHYDQW�VHFWLRQV�EHORZ���
�
������� 5HFRPPHQGDWLRQV�DQG�%HVW�3UDFWLFHV�
�
7KH�DEVHQFH�RI�UHVHDUFK�ILQGLQJV�VSHFLILF�WR�WKH�GHWHUPLQDWLRQ�RI�XWLOLW\�SUHFOXGHV�HYLGHQFH�
EDVHG�UHFRPPHQGDWLRQV�WR�JXLGH�SUDFWLWLRQHUV��,QVWHDG��WKH�SULPDU\�ILQGLQJV�ZLWK�UHJDUG�WR�XWLOLW\�
GHWHUPLQDWLRQ�FRQFHUQ�SUDFWLFHV�WR�HQFRXUDJH�FRQVLVWHQW�GHFLVLRQ�PDNLQJ�DQG�WR�DOORZ�IRU�
RQJRLQJ�HYDOXDWLRQ�RI�TXDOLW\�ERWK�ZLWKLQ�DQG�DFURVV�IRUHQVLF�VHUYLFH�SURYLGHUV��7KLV�LQYROYHV�
5HFRPPHQGDWLRQ������UHJDUGLQJ�WKH�LPSRUWDQFH�RI�GRFXPHQWDWLRQ��DQG�5HFRPPHQGDWLRQ������
UHJDUGLQJ�WKH�VSHFLDO�LPSRUWDQFH�RI�GRFXPHQWLQJ�DQ\�XWLOLW\�GHWHUPLQDWLRQV�WKDW�DUH�DOWHUHG�DIWHU�
H[DPLQLQJ�WKH�H[HPSODU��6XFK�GRFXPHQWDWLRQ�LV�FULWLFDO�LQ�XWLOLW\�GHWHUPLQDWLRQV�EHFDXVH�LW�
DOORZV�IRU�LQWHUQDO�TXDOLW\�FRQWURO�DQG�TXDOLW\�DVVXUDQFH��,W�DOVR�LV�RI�JUHDW�LPSRUWDQFH�IRU�DQ\�
SRWHQWLDO�IXWXUH�H[WHUQDO�HYDOXDWLRQV�RI�TXDOLW\��
�
$JHQFLHV�DQG�IRUHQVLF�VHUYLFH�SURYLGHUV�FDQ�HQKDQFH�WKH�WUDQVSDUHQF\�RI�WKHLU�DQDO\VHV�DQG�
FRQFOXVLRQV�E\�GHWHUPLQLQJ�FOHDU�JXLGHOLQHV�WKDW�DVVLVW�H[DPLQHUV�LQ�PDNLQJ�GHWHUPLQDWLRQV�RI�
XWLOLW\��7KLV�UHIHUV�WR�JXLGHOLQHV�IRU�GHFLGLQJ�ZKHWKHU�D�SULQW�ZDUUDQWV�IXUWKHU�DVVHVVPHQW�DQG�QRW�
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WR�JXLGHOLQHV�IRU�PDNLQJ�XOWLPDWH�VRXUFH�DWWULEXWLRQ��)RU�H[DPSOH��DQ�DJHQF\�PLJKW�UHTXLUH�DW�
OHDVW�ILYH�PLQXWLDH�WR�FRQGXFW�DQ�$),6�VHDUFK���
�
7KLV�FKDSWHU�GRHV�QRW�SURSRVH�SDUWLFXODU�JXLGHOLQHV�IRU�GHWHUPLQLQJ�XWLOLW\�EXW�VXJJHVWV�WKDW�HDFK�
IRUHQVLF�VHUYLFH�SURYLGHU�WU\�WR�PDNH�WKLV�VWHS�DV�H[SOLFLW�DV�SRVVLEOH��8QWLO�D�VXEVWDQWLDO�UHVHDUFK�
EDVLV�H[LVWV�IURP�ZKLFK�EHVW�SUDFWLFHV�FDQ�EH�JHQHUDWHG��LW�LV�LQDSSURSULDWH�WR�UHTXLUH�ILHOG�ZLGH�
VKDUHG�VWDQGDUGV��1HYHUWKHOHVV��IRUHQVLF�VHUYLFH�SURYLGHUV�FDQ�GUDZ�RQ�H[SHULHQFH�WR�HVWDEOLVK�
FOHDU�JXLGHOLQHV��,QIRUPDWLRQ�WKDW�FRXOG�EH�LQFRUSRUDWHG�LQ�DQ�DJHQF\¶V�JXLGHOLQHV�LQFOXGHV�
QXPEHU�RI�PLQXWLDH�DQG�YLVLELOLW\�RI�ULGJH�IORZ��SRUHV��ULGJH�HGJHV��DQG�GHWDLOV�RI�LQFLSLHQW�
ULGJHV��FUHDVHV��DQG�VFDUV��7KH�JXLGHOLQHV�IRU�GHWHUPLQLQJ�ZKHWKHU�D�ODWHQW�SULQW�LV�VXLWDEOH�IRU�
FRPSDULVRQ�DUH�QHFHVVDULO\�GLIIHUHQW�IURP�WKH�JXLGHOLQHV�IRU�FRPSDULQJ�D�SDLU�RI�SULQWV���
�

5HFRPPHQGDWLRQ������(DFK�DJHQF\�RU�IRUHQVLF�VHUYLFH�SURYLGHU�VKRXOG�GHILQH�³VXLWDEOH´�
RU�³VXIILFLHQW´�LQ�LWV�VWDQGDUG�RSHUDWLRQV�SURFHGXUHV��7KHVH�JXLGHOLQHV�VKRXOG�EH�DV�
H[SOLFLW�DV�SRVVLEOH�DERXW�ZKDW�LV�H[SHFWHG�IRU�VXIILFLHQF\�GHWHUPLQDWLRQV�DW�GLIIHUHQW�
VWDJHV�RI�WKH�ODWHQW�SULQW�H[DPLQDWLRQ�SURFHVV���
�

7KH�:RUNLQJ�*URXS�WDNHV�QR�SRVLWLRQ�RQ�ZKHWKHU�DJHQFLHV�VKRXOG�FRXFK�JXLGHOLQHV�DV�
UHFRPPHQGDWLRQV�RU�DV�UHTXLUHPHQWV��
�
�������� 5HVHDUFK�1HHGV�LQ�8WLOLW\�$VVHVVPHQW�
�
([LVWLQJ�UHVHDUFK�KDV�QRW�UHVROYHG�WKH�TXHVWLRQV�RI�XWLOLW\��VXIILFLHQF\��DQG�YDOXH�GHWHUPLQDWLRQ�
LQ�ODWHQW�SULQW�DQDO\VLV��7KH�:RUNLQJ�*URXS�VWURQJO\�HQGRUVHV�IXUWKHU�UHVHDUFK�LQ�WKLV�DUHD�WR�
HQDEOH�WKH�GHYHORSPHQW�RI�HYLGHQFH�EDVHG�JXLGHOLQHV�DQG�UHFRPPHQGDWLRQV�IRU�XWLOLW\�
GHWHUPLQDWLRQ��$OWKRXJK�D�JHQHUDO�GLVFXVVLRQ�RI�WKH�QHHG�IRU�UHVHDUFK�DQG�D�UHFRPPHQGDWLRQ�
UHJDUGLQJ�UHVHDUFK�LV�SURYLGHG�QHDU�WKH�HQG�RI�WKH�FKDSWHU��VRPH�SUHOLPLQDU\�WKRXJKWV�UHJDUGLQJ�
UHVHDUFK�TXHVWLRQV�UHOHYDQW�WR�XWLOLW\�RU�YDOXH�GHWHUPLQDWLRQV�DUH�SURYLGHG�KHUH��
�
,PSRUWDQW�DUHDV�IRU�VWXG\�LQFOXGH�WKH�IROORZLQJ��
�

x 5HSURGXFLELOLW\�DQG�DFFXUDF\��,W�LV�RI�JUHDW�LQWHUHVW�WR�XQGHUVWDQG�WKH�GHJUHH�WR�ZKLFK�
XWLOLW\�GHWHUPLQDWLRQV�DUH�UHOLDEOH��)RU�HDFK�XWLOLW\�GHWHUPLQDWLRQ��UHVHDUFKHUV�FRXOG�
SUHVHQW�WKH�VDPH�SULQW�DW�GLIIHUHQW�WLPHV�WR�D�VLQJOH�H[DPLQHU��SUHVHQW�WKH�VDPH�SULQW�WR�
GLIIHUHQW�H[DPLQHUV��RU�ERWK��7KHVH�VWXGLHV�FRXOG�SURYLGH�VLJQLILFDQW�LQIRUPDWLRQ�DERXW�
FRQVLVWHQF\��WKRXJK�WKH\�ZRXOG�QRW�WHOO�WKH�UHVHDUFKHU�DQ\WKLQJ�GLUHFWO\�DERXW�DFFXUDF\��
$VVHVVLQJ�WKH�DFFXUDF\�RI�XWLOLW\�GHWHUPLQDWLRQV�LV�PRUH�SUREOHPDWLF�EHFDXVH�WKHUH�LV�QR�
REMHFWLYH�EDVLV�IRU�DVFHUWDLQLQJ�ZKHQ�D�GHWHUPLQDWLRQ�LV�FRUUHFW��

x )DFWRUV�DIIHFWLQJ�XWLOLW\�GHWHUPLQDWLRQV��$�ZLGH�UDQJH�RI�IDFWRUV�FDQ�DIIHFW�XWLOLW\�
GHWHUPLQDWLRQV��2QH�SRVVLEOH�WRSLF�IRU�FRQVLGHUDWLRQ�LV�FRQWH[W�HIIHFWV��GRHV�WKH�W\SH�RI�
FDVH��H�J���YLROHQW�FULPH�YHUVXV�SURSHUW\�FULPH��KDYH�DQ�HIIHFW�RQ�WKH�GHWHUPLQDWLRQ�RI�
XWLOLW\��RU�GRHV�EDFNJURXQG�NQRZOHGJH�DERXW�WKH�FDVH�DIIHFW�XWLOLW\�MXGJPHQWV"�$QRWKHU�
SRVVLEOH�WRSLF�LV�FRPSDUDWRU�HIIHFWV��DUH�GLIIHUHQW�XWLOLW\�GHWHUPLQDWLRQV�REWDLQHG�IRU�
FRPSDULQJ�ODWHQW�SULQWV�ZLWK�VXVSHFW�SULQWV�DV�RSSRVHG�WR�FRPSDULQJ�ODWHQW�SULQWV�ZLWK�
$),6�JHQHUDWHG�WDUJHWV"�2WKHU�IDFWRUV�WKDW�VKRXOG�EH�VWXGLHG�LQFOXGH�IRUHQVLF�VHUYLFH�
SURYLGHU�FXOWXUH�QRUPV�DQG�RWKHU�KXPDQ�IDFWRUV��
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x 7KH�HIIHFW�RI�ODERUDWRU\�FXOWXUH��7KH�UHODWLRQVKLS�EHWZHHQ�WKH�FXOWXUH�DQG�H[SHFWDWLRQV�LQ�
DQ�DJHQF\�DQG�H[DPLQHU�SHUIRUPDQFH�KDV�QRW�EHHQ�VWXGLHG��)RU�H[DPSOH��GR�ODERUDWRULHV�
WKDW�IURZQ�RQ�LQFRQFOXVLYH�GHWHUPLQDWLRQV�HOLPLQDWH�PRUH�SULQWV�DW�DQ�HDUOLHU�XWLOLW\�
VWDJH"��

x 8WLOLW\�HIIHFWV�ZLWK�UHODWLRQ�WR�PDQXDO��DV�RSSRVHG�WR�$),6��VHDUFK�VWUDWHJLHV��5HVHDUFK�
FRXOG�LQYHVWLJDWH��IRU�H[DPSOH��ZKHWKHU�FHUWDLQ�SDWWHUQ�W\SHV�FUHDWH�GLIIHUHQW�XWLOLW\�
VWUDWHJLHV�LQ�UHODWLRQ�WR�VHDUFKLQJ�PDQXDOO\�RU�RQ�$),6��

�
����� )HDWXUH�:HLJKWLQJ�
�
3UDFWLWLRQHUV�UHFRJQL]H�WKDW�DVVLJQLQJ�ZHLJKWV�WR�ODWHQW�SULQW�IHDWXUHV�DQG�WKHLU�FRQILJXUDWLRQ�LV�D�
IXQGDPHQWDO�GHFLVLRQ�PDNLQJ�RU�LQWHUSUHWLYH�VWHS��HLWKHU�DV�DQ�RXWSXW�RI�WKH�$QDO\VLV�SKDVH�RU�DV�
SDUW�RI�WKH�(YDOXDWLRQ�SKDVH��3LRQHHUV�VXFK�DV�/RFDUG�LQGLFDWHG�WKDW�ILQJHUSULQW�IHDWXUHV�VKRXOG�
EH�DVVHVVHG�DV�D�IXQFWLRQ�RI�WKHLU�UHODWLYH�UDULW\��DQG�FODULW\������
�

�

������� )UHTXHQFLHV�RI�)ULFWLRQ�5LGJH�'HWDLOV�
�
$V�GLVFXVVHG�LQ�VHFWLRQ������WKH�ZHLJKWLQJ�RI�LQGLYLGXDO�IHDWXUHV�FXUUHQWO\�UHIOHFWV�VXEMHFWLYH��
H[SHULHQFH�EDVHG�MXGJPHQWV�RI�WKH�SUREDELOLW\�DVVRFLDWHG�ZLWK�WKHLU�RFFXUUHQFH��:KHWKHU�GRQH�
VXEMHFWLYHO\�RU�LQ�D�PRUH�GDWD�RULHQWHG�IDVKLRQ��ZHLJKWLQJ�LV�D�SUREDELOLVWLF�DVVLJQPHQW�RI�WKH�
VHOHFWLYLW\�RI�WKH�IHDWXUHV�EHLQJ�FRQVLGHUHG��7KH�SURFHVV�RI�ZHLJKWLQJ�DPRQJ�SUDFWLWLRQHUV�WRGD\��
KRZHYHU��UHPDLQV�HVVHQWLDOO\�KROLVWLF��DQG�WKH�VXEMHFWLYH�SUREDELOLWLHV�DUH�UDUHO\�PDGH�H[SOLFLW�����
,Q�DGGLWLRQ��QR�FOHDU�FRQVHQVXV�H[LVWV�DPRQJ�SUDFWLWLRQHUV�DV�WR�WKH�UHSURGXFLELOLW\�DQG�SHUFHLYHG�
FRQWULEXWLRQ�RI�/�'�IHDWXUHV�DSSHDULQJ�LQ�ERWK�ODWHQW�DQG�H[HPSODU�SULQWV����
�

�

$OWKRXJK�LQGLYLGXDO�H[SHULHQFH�PD\�SURYLGH�VRPH�LQVLJKW�LQWR�SUREDELOLWLHV��FDUHIXOO\�FROOHFWHG�
GDWD�VKRXOG�EH�XVHG�WR�SURYLGH�PRUH�DFFXUDWH�DVVHVVPHQWV�WKDW�FDQ�LQIRUP�WKH�ZHLJKWLQJ�RI�
IHDWXUHV�LQ�WKH�LQWHUSUHWLYH�SURFHVV��7R�GHPRQVWUDWH�WKH�QDWXUH�DQG�YDOXH�RI�VXFK�GDWD��WKLV�VHFWLRQ�
VXPPDUL]HV�WKH�PDMRU�VRXUFHV�RI�GDWD�DYDLODEOH�RQ�WKH�FODVVLILFDWLRQ�DQG�SUHYDOHQFH�RI�/�'�
IHDWXUHV��JHQHUDO�IORZ�RI�WKH�ULGJHV��DQG�/�'�IHDWXUHV��KHUH�UHVWULFWHG�WR�PLQXWLDH��IRU�
ILQJHUSULQWV����

�

�/LPLWHG�VWDWLVWLFDO�GDWD�DUH�DYDLODEOH�IRU�/�'�IHDWXUHV�RI�ILQJHUSULQWV��2WKHU�W\SHV�
RI�IULFWLRQ�ULGJH�LPSUHVVLRQV��SDOPV��WRHV��HWF���GR�QRW�\HW�KDYH�FRPSDUDEOH�GDWD�DYDLODEOH�IRU�
HYHQ�/�'�IHDWXUHV�����

/�'�)HDWXUHV��
7KH�SUHYDOHQFH�RI�GLIIHUHQW�W\SHV�RI�/�'�IHDWXUHV�LQ�WKH�SRSXODWLRQ�LV�ZHOO�GRFXPHQWHG��
'HUPDWRJO\SKLF�GDWD�IURP�VWXGLHV�LQ�DQWKURSRORJ\��SRSXODWLRQ�JHQHWLFV��DQG�HDUO\�GHWHFWLRQ�RI�

�������������������������������������������������
����/RFDUG��(��³/D�3UHXYH�-XGLFLDLUH�SDU�OHV�(PSUHLQWHV�'LJLWDOHV�´�$UFKLYHV�G
$QWKURSRORJLH�&ULPLQHOOH��GH�
0pGHFLQH�/pJDOH�HW�GH�3V\FKRORJLH�1RUPDOH�HW�3DWKRORJLTXH����������������±����
����,Q�IDFW��LQ�RQH�HDUO\�VWXG\��ODWHQW�SULQW�H[DPLQHUV�GLG�QRW�SURYLGH�FRQVLVWHQW�UDQNLQJV�RI�KRZ�IUHTXHQWO\�
ILQJHUSULQW�IHDWXUHV�RFFXU��2VWHUEXUJ��RS��FLW��
���� $QWKRQLR]�� $��� 1�� (JOL�� &�� &KDPSRG�� HW� DO�� ³/HYHO� �� 'HWDLOV� DQG� 7KHLU� 5ROH� LQ� )LQJHUSULQW� ,GHQWLILFDWLRQ�� $�
6XUYH\�$PRQJ�3UDFWLWLRQHUV�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������QR���������������±����
����3DUW�RI�WKLV�VHFWLRQ�LV�EDVHG�XSRQ�D�UHSRUW�RI�&��&KDPSRG��SURYLGHG�RQ�6HSWHPEHU�����������WR�WKH�6FRWWLVK�
0LQLVWHUV¶�)LQJHUSULQW�,QTXLU\��DYDLODEOH�DW�ZZZ�WKHILQJHUSULQWLQTXLU\VFRWODQG�RUJ�XN�LQTXLU\������KWPO��DFFHVVHG�
$SULO�����������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����,QWHUSUHWLQJ�/DWHQW�3ULQWV�

���

GLVHDVH��DUH�RQH�VRXUFH�����7KHVH�GDWD�FDQ�EH�XVHG�LQ�IRUHQVLF�VFLHQFH��EXW�WKH�FODVVLILFDWLRQV�
RIWHQ�GR�QRW�PDWFK�WKRVH�XVHG�E\�IRUHQVLF�H[SHUWV��2WKHU�GDWD�FRPH�IURP�FROOHFWLRQV�RI�WHQ�SULQW�
FDUGV��7KH�PDMRULW\�RI�ODUJH�FROOHFWLRQV�ZHUH�FODVVLILHG�DFFRUGLQJ�WR�WKH�*DOWRQ�+HQU\�VFKHPH����

�

�
DV�LOOXVWUDWHG�LQ�)LJXUH�������

$UFKHV� 7HQWHG�$UFKHV� 5LJKW�/RRSV� /HIW�/RRSV�

� � � �
�

3ODLQ�:KRUOV� &HQWUDO�3RFNHW�
/RRSV� 'RXEOH�/RRSV� $FFLGHQWDO�:KRUOV�

� � � �
 

Figure 3.1: Level 1 Detail features���

�������������������������������������������������
����6HH��H�J���.XPEQDQL��+��³'HUPDWRJO\SKLFV��$�5HYLHZ�´�,Q�$QWKURSRORJ\�7RGD\��7UHQGV��6FRSH�DQG�$SSOLFDWLRQV��
HGLWHG�E\�0��%KDVLQ�DQG�9��%KDVLQ�����±����.DPOD�5DM�(QWHUSULVHV��������

 

����+HQU\��(��&ODVVLILFDWLRQ�DQG�8VHV�RI�)LQJHU�3ULQWV���WK�HG��*HRUJH�5RXWOHGJH�DQG�6RQV��������
����,PDJHV�DGDSWHG�IURP�5R\DO�&DQDGLDQ�0RXQWHG�3ROLFH��)LQJHUSULQW�0DQXDO��&KDSWHU����5R\DO�&DQDGLDQ�0RXQWHG�
3ROLFH��������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����,QWHUSUHWLQJ�/DWHQW�3ULQWV�

���

'DWD�IURP�WKH�)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ¶V�1DWLRQDO�&ULPH�,QIRUPDWLRQ�&HQWHU�SHUPLWV�
HVWLPDWHV�RI�WKH�SUHYDOHQFH�RI�HDFK�FODVV�RI�/�'�LQ�WKH�8�6��SRSXODWLRQ���
�

�����

0DOH /HIW�+DQG 3DWWHUQV 0DOH 5LJKW +DQG 3DWWHUQV
$UFKHV ���� ����
7HQWHG $UFKHV ���� ����
5LJKW /RRSV ���� �����
/HIW /RRSV ����� ����
3OD LQ :KRUOV ����� �����
&HQWUDO 3RFNHW /RRSV ���� ����
'RXEOH /RRSV ���� ����
$FFLGHQWDO :KRUOV ���� ������
0LVV LQJ RU $PSXWDWHG ���� ����
6FDUUHG RU 0XWLODWHG ������

�
Table 3.1: Distribution for the general patterns on fingerprints from the left and right hands of males 

(89,755,960 fingers)���

�
 

7KH�UHODWLYH�IUHTXHQFLHV�RI�/�'�FDQ�YDU\�GHSHQGLQJ�RQ�WKH�ILQJHU�FRQVLGHUHG�DQG��WR�VRPH�
GHJUHH��WKH�VH[�DQG�HWKQLF�EDFNJURXQG�RI�WKH�SRSXODWLRQ��)RU�H[DPSOH��FRPSDULQJ�ULJKW�WKXPEV�
WR�WKH�OLWWOH�ILQJHUV�RI�PDOHV�SURGXFHV�WKH�GLVWULEXWLRQV�LQ�7DEOH������
�

0DOH 5LJKW 7KXPE 3DWWHUQV 0DOH 5LJKW /LWWOH )LQJHU 3DWWHUQV
$UFKHV ���� ����
7HQWHG $UFKHV ���� ����
5LJKW /RRSV ����� �����
/HIW /RRSV ���� ����
3OD LQ :KRUOV ����� �����
&HQWUDO 3RFNHW /RRSV ���� ����
'RXEOH /RRSV ���� ����
$FFLGHQWDO :KRUOV ������ ������
0LVV LQJ RU $PSXWDWHG ������ ����
6FDUUHG RU 0XWLODWHG ������ ������

�
Table 3.2: Distribution for the general patterns on fingerprints from the right thumb and little fingers 

of males (17,951,192 fingers)188

�
 

6RPH�FODVVHV�RI�/�'�FDQ�EH�VXEGLYLGHG�DFFRUGLQJ�WR�ULGJH�FRXQWV��QXPEHU�RI�ULGJHV�EHWZHHQ�WKH�
FRUH�RI�WKH�SDWWHUQ�WR�WKH�GHOWD��DQG�ULGJH�WUDFLQJ��UHODWLYH�SRVLWLRQLQJ�RI�WKH�GHOWDV���6WDWLVWLFV�LQ�
UHODWLRQ�WR�WKHVH�VXEFODVVLILFDWLRQV�DUH�DYDLODEOH��7DEOH�����SUHVHQWV�WZR�H[DPSOHV��
�

�������������������������������������������������
����&KDPSRG��&���&��/HQQDUG��3��0DUJRW��HW�DO��)LQJHUSULQWV�DQG�2WKHU�5LGJH�6NLQ�,PSUHVVLRQV��&5&�3UHVV��������
����,ELG��



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����,QWHUSUHWLQJ�/DWHQW�3ULQWV�

���

�
�

Table 3.3: Examples of statistics on subclassifications189

 
 

7KHVH�GDWD�FDQ�DVVLVW�ILQJHUSULQW�H[DPLQHUV�LQ�VHYHUDO�ZD\V��%HFDXVH�WKH�IUHTXHQFLHV�RI�JHQHUDO�
SDWWHUQV�YDU\�DFURVV�WKH�GLIIHUHQW�ILQJHUV��WKH�SDWWHUQV�RIIHU�LQIRUPDWLRQ�RQ�ZKLFK�ILQJHU�WKH�ODWHQW�
SULQW�FDPH�IURP��,Q�DGGLWLRQ��GXULQJ�WKH�(YDOXDWLRQ�SKDVH��D�UDUH�JHQHUDO�SDWWHUQ��VXFK�DV�D�WHQWHG�
DUFK��FDQ�EH�ZHLJKWHG�PRUH�WKDQ�D�FRPPRQ�JHQHUDO�SDWWHUQ��VXFK�DV�D�ORRS�ZLWK�D�ULGJH�FRXQW�RI�
EHWZHHQ����DQG������
�
/�'�)HDWXUHV�
7KH�IROORZLQJ�WZR�WDEOHV�OLVW�IUHTXHQFLHV��UHSRUWHG�LQ�VWXGLHV�SULRU�WR�������RI�WKH�PRUH�
GLVFULPLQDWLQJ�/�'�IHDWXUHV��HVSHFLDOO\�PLQXWLDH�������1RW�DOO�W\SHV�RI�PLQXWLDH�ZHUH�FRQVLGHUHG�
LQ�HDFK�VWXG\����
�

�

� � 6WXG\�$XWKRUV���1XPEHU�RI�3ULQWV��1XPEHU�RI�0LQXWLDH�

0LQXWLD�7\SH� ([DPSOH�
*XSWD���������
XOQDU�ORRSV��

8QNQRZQ�QXPEHU�
RI�PLQXWLDH��

2VWHUEXUJ�HW�DO���
����ILQJHUSULQWV��
������FHOOV�RI���

PP��

/LQ�HW�DO���
����ILQJHUSULQWV��
�������PLQXWLDH��

5LGJH�HQGLQJ�

�

������ ������ ������

%LIXUFDWLRQ�
RSHQLQJ�

�

������ ������ ������

'HYLDWLRQ�

�

������ 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG�

%ULGJH�

�

������ ������ 1RW�FRQVLGHUHG�

,VODQG�

�

������ ������ ������

�������������������������������������������������
����,ELG��
����6WRQH\��'��³0HDVXUHPHQW�RI�)LQJHUSULQW�,QGLYLGXDOLW\�´�,Q�$GYDQFHV�LQ�)LQJHUSULQW�7HFKQRORJ\��HGLWHG�E\�+HQU\�
&��/HH�DQG�5�(��*DHQVVOHQ�����±�����QG�HG��&5&�3UHVV��������S��������
����$�PRUH�UHFHQW�DQDO\VLV�DSSHDUV�LQ�*XWLqUUH]��(���9��*DOHUD��-��0DUWtQH]��HW�DO��³%LRORJLFDO�9DULDELOLW\�RI�WKH�
0LQXWLDH�LQ�WKH�)LQJHUSULQWV�RI�D�6DPSOH�RI�WKH�6SDQLVK�3RSXODWLRQ�´�)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO��������������
����



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����,QWHUSUHWLQJ�/DWHQW�3ULQWV�

���

0LQXWLD�7\SH� ([DPSOH� *XSWD� 2VWHUEXUJ�HW�DO�� /LQ�HW�DO��

,QWHUUXSWLRQ�

�

������ ������ ������

+RRN�

�

������ ������ ������

/DNH�

�

������ ������ ������

'RW�

�

������ ������ ������

&URVVLQJ�

�

������ 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG�

7UDQVYHUVDO�

�

������ 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG�

5HWXUQ�

�

������ 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG�

'RXEOH�
ELIXUFDWLRQ�

�

1RW�FRQVLGHUHG� ������ ������

7ULIXUFDWLRQ�

�

1RW�FRQVLGHUHG� ������ 1RW�FRQVLGHUHG�

$QJXODU�OLQH�

�

1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG�� ������

'HOWD�

�

1RW�FRQVLGHUHG� ������ 1RW�FRQVLGHUHG�

2WKHU�PXOWLSOH�
RFFXUUHQFH�

�

1RW�FRQVLGHUHG� ������ 1RW�FRQVLGHUHG�

$EVHQFH�RI�
PLQXWLDH�

�

1RW�FRQVLGHUHG� ������� �������

�
Table 3.4: Relative frequencies for different types of minutiae according to Gupta (1968),��� Osterburg 

et al. (1977),��� and Lin et al. (1982)���, 195
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����*XSWD��6��³6WDWLVWLFDO�6XUYH\�RI�5LGJH�&KDUDFWHULVWLFV�´�,QWHUQDWLRQDO�&ULPLQDO�3ROLFH�5HYLHZ�������������������

 



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����,QWHUSUHWLQJ�/DWHQW�3ULQWV�

���

 
�
� 6WXG\�$XWKRUV���1XPEHU�RI�3ULQWV��1XPEHU�RI�0LQXWLDH�

0LQXWLD�7\SH�

6DQWDPDULD�
%HOWUDQ���������
ILQJHUSULQWV��
8QNQRZQ�
QXPEHU�RI�
PLQXWLDH�

.LQJVWRQ�������
XOQDU�ORRSV��
������PLQXWLDH�

6FORYH������
ILQJHUSULQWV��
������PLQXWLDH�

6WRQH\�������
WKXPEV±GLVWDO�
DUHD��������
PLQXWLDH�

5LGJH�HQGLQJ� ������� ������� ������� �������
%LIXUFDWLRQ�
RSHQLQJ�

������� ������� ������� �������

%LIXUFDWLRQ�
FORVLQJ�

������� 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG�

'HYLDWLRQ� ������ 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG�
%ULGJH� ������ ������ ������ 1RW�FRQVLGHUHG�
,VODQG� ������ 1RW�FRQVLGHUHG� ������� 1RW�FRQVLGHUHG�
,QWHUUXSWLRQ� ������ 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG�
+RRN� 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG� ������ 1RW�FRQVLGHUHG�
/DNH� ������ ������ ������ 1RW�FRQVLGHUHG�
'RW� ������ ������ ������� ������
&URVVLQJ� ������ 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG�
7UDQVYHUVDO� ������ 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG�
5HWXUQ� ������� 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG�� 1RW�FRQVLGHUHG�
'RXEOH�ELIXUFDWLRQ� 1RW�FRQVLGHUHG�� 1RW�FRQVLGHUHG� ������ 1RW�FRQVLGHUHG�
7ULIXUFDWLRQ� 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG�� ������ 1RW�FRQVLGHUHG�
'HOWD� 1RW�FRQVLGHUHG� ������ ������ 1RW�FRQVLGHUHG�
2WKHU�PXOWLSOH�
RFFXUUHQFH�

1RW�FRQVLGHUHG� ������ 1RW�FRQVLGHUHG� 1RW�FRQVLGHUHG�

�
Table 3.5: Relative frequencies for different types of minutiae according to Santamaria Beltran 

(1953),��� Kingston (1964),��� Sclove (1979-1980),��� and Stoney (1985)���
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����2VWHUEXUJ��-���7��3DUWKDVDUDWK\��7��5DJKDYDQ��HW�DO��³'HYHORSPHQW�RI�D�0DWKHPDWLFDO�)RUPXOD�IRU�WKH�&DOFXODWLRQ�
RI�)LQJHUSULQW�3UREDELOLWLHV�%DVHG�RQ�,QGLYLGXDO�&KDUDFWHULVWLFV�´�-RXUQDO�RI�WKH�$PHULFDQ�6WDWLVWLFDO�$VVRFLDWLRQ�����
�������������

 

����/LQ��&���-��/LX��-��2VWHUEXUJ��HW�DO��³)LQJHUSULQW�&RPSDULVRQ�,��6LPLODULW\�RI�)LQJHUSULQWV�´�-RXUQDO�RI�)RUHQVLF�
6FLHQFH������QR�����������������
����,PDJHV�DGDSWHG�IURP�&KDPSRG��&��5HFRQQDLVVDQFH�$XWRPDWLTXH�HW�$QDO\VH�6WDWLVWLTXH�GHV�0LQXWLHV�VXU�OHV�
(PSUHLQWHV�'LJLWDOHV��3K'�7KHVLV��,QVWLWXW�GH�3ROLFH�6FLHQWLILTXH�HW�GH�&ULPLQRORJLH��8QLYHUVLWp�GH�/DXVDQQH��
/DXVDQQH��6XLVVH��������
����6DQWDPDULD�%HOWUDQ��)��³8QH�1RXYHOOH�0pWKRGH�G¶eYDOXDWLRQ�GHV�3RLQWV�&DUDFWHULVWLTXHV�GHV�&UrWHV�3DSLOODLUHV�´�
$VVHPEOpH�*pQpUDOH�GH�OD�&RPPLVVLRQ�,QWHUQDWLRQDO�GH�3ROLFH�&ULPLQHOOH�±�2VOR����±���-XQH�������6DQWDPDULD�
%HOWUDQ��)��³6RXV�&RPPLVVLRQ�i�OD�'DFW\ORVFRSLH��1RXYHDX[�&RQFHSWV�G¶eYDOXDWLRQ�GHV�3RLQWV�&DUDFWpULVWLTXHV�GH�
)��6DQWDPDULD�%HOWUDQ�´�$VVHPEOpH�*pQpUDOH�GH�OD�&RPPLVVLRQ�,QWHUQDWLRQDO�GH�3ROLFH�&ULPLQHOOH�±�2VOR�����-XQH�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����,QWHUSUHWLQJ�/DWHQW�3ULQWV�

���

�
$OWKRXJK�WKLV�LQIRUPDWLRQ�FRXOG�EH�KHOSIXO�WR�DQ�H[DPLQHU��WKH�GDWD�KDYH�VLJQLILFDQW�OLPLWDWLRQV��
7KHUH�LV�QR�VWDQGDUGL]HG�QRPHQFODWXUH�IRU�WKH�W\SH�RI�PLQXWLDH�FRQVLGHUHG��KRZ�WKH\�ZHUH�
FRXQWHG��KRZ�WKH�DEVHQFH�RI�PLQXWLDH�ZDV�HYDOXDWHG��RU�KRZ�PLQXWLDH�ZHUH�GLVWLQJXLVKHG�IURP�
RQH�DQRWKHU��H�J���ZKHQ�WZR�ELIXUFDWLRQV�VKRXOG�EH�FRXQWHG�DV�WZR�HYHQWV�RU�RQH�GRXEOH�
ELIXUFDWLRQ�HYHQW���7KLV�ODFN�RI�VWDQGDUGL]HG�WHUPLQRORJ\�DSSOLHV�DFURVV�WKH�HQWLUH�ILQJHUSULQW�
FRPSDULVRQ�ILHOG���
�

�DQG�PDNHV�FRPSDULVRQ�DFURVV�WKHVH�VWXGLHV�H[WUHPHO\�FKDOOHQJLQJ��

$OVR��WKH�GHQVLW\�RI�PLQXWLDH�DQG�WKHLU�UHODWLYH�SURSRUWLRQV�GHSHQGV�JUHDWO\�RQ�WKHLU�SRVLWLRQLQJ�
RQ�WKH�SDSLOODU\�VXUIDFH��HVSHFLDOO\�LQ�UHODWLRQ�WR�FRUH�DQG�GHOWDV���)RU�H[DPSOH��DUHDV�VXFK�DV�
GHOWDV�DQG�ULGJH�IORZ�UHJLRQV�DORQJ�³W\SH�OLQHV´�WHQG�WR�SURGXFH�D�KLJKHU�QXPEHU�RI�PLQXWLDH��
1RQH�RI�WKH�VWXGLHV�WRRN�WKLV�LQWR�DFFRXQW��0RUH�UHFHQW�PRGHOV�KDYH�EHJXQ�WR�DFFRXQW�IRU�WKLV�
SKHQRPHQRQ�E\�XVLQJ�GDWD�GULYHQ�DSSURDFKHV�WKDW�GR�QRW�UHO\�RQ�SUH�GHILQHG�FDWHJRULHV����
�

���

/�'�)HDWXUHV���
/LPLWHG�VWDWLVWLFDO�DQDO\VHV�RI�SRUHV��RU�E\�H[WHQVLRQ��RI�/�'�IHDWXUHV�RI�ILQJHUSULQWV��KDYH�EHHQ�
FDUULHG�RXW�IRU�ODWHQW�SULQW�FRPSDULVRQV�LQ�D�IRUHQVLF�FRQWH[W��$VKEDXJK�LQGLFDWHG�WKDW����WR����
FRUUHVSRQGLQJ�SRUHV�EHWZHHQ�D�ODWHQW�SULQW�DQG�D�UHIHUHQFH�SULQW�ZRXOG�EH�VXIILFLHQW�IRU�DQ�
LQGLYLGXDOL]DWLRQ�

��

����5RGG\�DQG�6WRV]�FRQFXUUHG�����+RZHYHU��WKHLU�PRGHOV�UHOLHG�RQ�
TXHVWLRQDEOH�LQGHSHQGHQFH�DVVXPSWLRQV���

�������������������������������������������������������������������������������������������������������������������������������������������������������������
������6DQWDPDULD�%HOWUDQ��)��³$�1HZ�0HWKRG�IRU�(YDOXDWLQJ�5LGJH�&KDUDFWHULVWLFV�´�)LQJHUSULQW�DQG�,GHQWLILFDWLRQ�
0DJD]LQH������QR������������

�DQG��PRUH�LPSRUWDQWO\��GLG�QRW�WDNH�LQWR�DFFRXQW�WKH�
SRWHQWLDO�ODFN�RI�UHSURGXFLELOLW\�RI�WKHVH�IHDWXUHV�IURP�RQH�LPSUHVVLRQ�WR�WKH�QH[W��3DUVRQV�HW�DO��
LQYHVWLJDWHG�ZLWKLQ�VRXUFH�YDULDELOLW\�DQG�FRQFOXGHG�WKDW�³GXH�WR�FRQWDPLQDWLRQ�DQG�LQKHUHQW�
GHSHQGHQFH��PDWFKLQJ�RQ����SRUHV�DV�KDV�EHHQ�SUHYLRXVO\�VXJJHVWHG��$VKEDXJK��������DSSHDUV�
WR�XV�RYHUO\�RSWLPLVWLF��2Q�WKH�EDVLV�RI�WKLV�VWXG\��ZH�ZRXOG�FRQMHFWXUH�WKDW�JRRG�ILQJHUSULQWV�

����.LQJVWRQ��&��³3UREDELOLVWLF�$QDO\VLV�RI�3DUWLDO�)LQJHUSULQW�3DWWHUQV�´�'RFWRUDWH�RI�&ULPLQRORJ\�GLVV���8QLYHUVLW\�
RI�&DOLIRUQLD��%HUNHOH\��������
����6FORYH��6��³7KH�2FFXUUHQFH�RI�)LQJHUSULQW�&KDUDFWHULVWLFV�DV�D�7ZR�'LPHQVLRQDO�3URFHVV�´�-RXUQDO�RI�WKH�
$PHULFDQ�6WDWLVWLFDO�$VVRFLDWLRQ������������������6FORYH��6��³7KH�2FFXUUHQFH�RI�)LQJHUSULQW�&KDUDFWHULVWLFV�DV�D�
7ZR�'LPHQVLRQDO�3RLVVRQ�3URFHVV�´�&RPPXQLFDWLRQV�LQ�6WDWLVWLFV�±�7KHRUHWLFDO�0HWKRGV��$���������������
����6WRQH\��'��³$�4XDQWLWDWLYH�$VVHVVPHQW�RI�)LQJHUSULQW�,QGLYLGXDOLW\�´�3K'�WKHVLV��8QLYHUVLW\�RI�&DOLIRUQLD��'DYLV��
������
����6DYLHUV��.��³)ULFWLRQ�6NLQ�&KDUDFWHULVWLFV��$�6WXG\�DQG�&RPSDULVRQ�RI�3URSRVHG�6WDQGDUGV�´�-RXUQDO�RI�)RUHQVLF�
,GHQWLILFDWLRQ������������������
����&KDPSRG��&��DQG�3��0DUJRW��³&RPSXWHU�$VVLVWHG�$QDO\VLV�RI�0LQXWLDH�2FFXUUHQFHV�RQ�)LQJHUSULQWV�´�
3URFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�6\PSRVLXP�RQ�)LQJHUSULQW�'HWHFWLRQ�DQG�,GHQWLILFDWLRQ��������1HXPDQQ��
&KDPSRG��3XFK�6ROLV��HW�DO���RS��FLW���(JOL��1��³,QWHUSUHWDWLRQ�RI�3DUWLDO�)LQJHUPDUNV�8VLQJ�DQ�$XWRPDWHG�)LQJHUSULQW�
,GHQWLILFDWLRQ�6\VWHP�´�3K'�WKHVLV��eFROH�GHV�6FLHQFHV�&ULPLQHOOHV��8QLYHUVLW\�RI�/DXVDQQH��������6X��&��DQG�6��
6ULKDUL��³3UREDELOLW\�RI�5DQGRP�&RUUHVSRQGHQFH�IRU�)LQJHUSULQWV�´�&RPSXWDWLRQ�)RUHQVLFV��/HFWXUH�1RWHV�LQ�
&RPSXWHU�6FLHQFH�������������������
����7KLV�VHFWLRQ�FRPHV�IURP�WKH�VXSSOHPHQWDU\�UHSRUW�&��&KDPSRG�SURYLGHG�RQ�2FWREHU�����������WR�7KH�)LQJHUSULQW�
,QTXLU\�RI�6FRWODQG��DYDLODEOH�DW�ZZZ�WKHILQJHUSULQWLQTXLU\VFRWODQG�RUJ�XN�LQTXLU\������KWPO��DFFHVVHG�$SULO�����
������
����$VKEDXJK��'��³3RURVFRS\�´�5&03�*D]HWWH������QR����������������
����5RGG\�DQG�6WRV]��RS��FLW��
����3DUVRQV��1���-��6PLWK��(��7K|QQHV��HW�DO��³5RWDWLRQDOO\�,QYDULDQW�6WDWLVWLFV�IRU�([DPLQLQJ�WKH�(YLGHQFH�IURP�WKH�
3RUHV�LQ�)LQJHUSULQWV�´�/DZ�3UREDELOLW\�	�5LVN�����QR���������������
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���

ZLWK�PRUH�WKDQ�DERXW����SRUHV�DSSHDU�WR�KDYH�SRWHQWLDOO\�VWURQJ�HYLGHQWLDO�YDOXH�XVLQJ�WKLV�
H[WUDFWLRQ�DOJRULWKP�´����
�

�

6RPH�ELRPHWULF�LGHQWLILFDWLRQ�V\VWHPV�XVH�SRUHV�DQG�RWKHU�IHDWXUHV��VXFK�DV�GRWV�DQG�LQFLSLHQW�
ULGJHV��WR�LQFUHDVH�WKH�HIILFLHQF\�RI�PDWFKLQJ�DOJRULWKPV�EDVHG�RQ�PLQXWLDH����

�

�+RZHYHU��KLJK�
TXDOLW\�LQSXW�SULQWV�LQFUHDVH�WKH�SHUIRUPDQFH�RI�VXFK�V\VWHPV��/�'�PD\�KDYH�PLQLPDO�DGGHG�
YDOXH�IRU�IRUHQVLF�ODWHQW�SULQWV�RI�YDU\LQJ�FODULW\�DQG�GHJUHHV�RI�GLVWRUWLRQ��

������� 5HFRPPHQGDWLRQV�DQG�%HVW�3UDFWLFHV�
�
'DWD�RQ�PLQXWLDH�UDULW\��GHQVLW\��DQG�ORFDWLRQ�VKRXOG�EH�LPSRUWDQW�WR�ODWHQW�SULQW�H[DPLQHUV�LQ�
ZHLJKWLQJ�GLIIHUHQW�W\SHV�RI�PLQXWLDH��7KHVH�GDWD�FDQ�FRQWULEXWH�WR�DQ�H[SHUW¶V�LQIRUPDO�
MXGJPHQW�RQ�WKH�UHODWLYH�IUHTXHQF\�RI�D�JLYHQ�PLQXWLD��$W�WKH�PRPHQW��VXUYH\V�SURYLGLQJ�VXFK�
LQIRUPDWLRQ�DUH�DYDLODEOH�RQO\�IRU�ILQJHUSULQWV��QRW�IRU�RWKHU�IRUPV�RI�IULFWLRQ�ULGJH�DUHDV�VXFK�DV�
SDOPV�RU�IHHW��)XUWKHUPRUH��WKH�DERYH�GDWD�LOOXVWUDWH�WKDW�D�VLPSOH�DGGLWLYH�UXOH�ZLWK�HTXDO�ZHLJKW�
IRU�HDFK�PLQXWLDH�ZLWKLQ�D�ILQJHUSULQW��VXFK�DV�D����SRLQW�VWDQGDUG��LJQRUHV�VWDWLVWLFDOO\�LPSRUWDQW�
LQIRUPDWLRQ��7KH�GDWD�FOHDUO\�VKRZ��DV�PDQ\�H[DPLQHUV�ZHOO�UHFRJQL]H��WKDW�DOO�PLQXWLDH�DUH�QRW�
HTXDOO\�XVHIXO�IRU�LQWHUSUHWDWLRQ��)RU�H[DPSOH��LW�PD\�EH�VHYHQ�WLPHV�PRUH�FRPPRQ�WR�VHH�D�ULGJH�
HQGLQJ�ZLWKLQ�D�GHOWD�]RQH�WKDQ�D�KRRN��7KH�DPRXQW�RI�GLVFULPLQDWLQJ�LQIRUPDWLRQ�SURYLGHG�E\�
WKH�IRUPHU�LV�WKXV�VLJQLILFDQWO\�OHVV�WKDQ�WKDW�SURYLGHG�E\�WKH�ODWWHU��)XWXUH�UHVHDUFK�FRXOG�EHWWHU�
TXDQWLI\�WKH�ZHLJKW�WKDW�VKRXOG�EH�DVVLJQHG�WR�GLIIHUHQW�W\SHV�RI�PLQXWLDH��(GXFDWLQJ�H[DPLQHUV�
DERXW�H[LVWLQJ�VWDWLVWLFV��WKH�OLPLWDWLRQV�RI�WKHVH�GDWD��DQG�WKH�SRWHQWLDO�YDOXH�RI�EHWWHU�VWDWLVWLFV�
ZLOO�DGYDQFH�WKH�ILHOG��
�

5HFRPPHQGDWLRQ������%HFDXVH�VWDWLVWLFDO�LQIRUPDWLRQ�SOD\V�D�IXQGDPHQWDO�UROH�LQ�
ZHLJKWLQJ�ODWHQW�SULQW�IHDWXUH�HYLGHQFH��WUDLQLQJ�VKRXOG�LQFOXGH�WKH�EHVW�DYDLODEOH�
HPSLULFDO�LQIRUPDWLRQ�DQG�VKRXOG�HGXFDWH�H[DPLQHUV�DERXW�SUREDELOLVWLF�UHDVRQLQJ�LQ�
XVLQJ�WKDW�LQIRUPDWLRQ��

�
*LYHQ�WKH�FXUUHQW�OLPLWDWLRQV�LQ�GDWD�DQG�SUREDELOLVWLF�PRGHOV��RWKHU�GLIILFXOWLHV�LQ�ZHLJKWLQJ�
ILQJHUSULQW�HYLGHQFH�DULVH�LQ�VRPH�FLUFXPVWDQFHV��0RGHUQ�LQYHVWLJDWLRQV�RIWHQ�FRPSDUH�ODWHQW�
SULQWV�WR�H[HPSODUV�IURP�$),6�VHDUFKHV��6XFK�H[HPSODUV�UDLVH�WKH�SRVVLELOLW\�RI�LQFUHDVHG�
VLPLODULW\�WR�D�ODWHQW�SULQW�WKDW�DFWXDOO\�FRPHV�IURP�D�GLIIHUHQW�VRXUFH��7KLV�SKHQRPHQRQ�KDV�EHHQ�
FDOOHG�³LQFLGHQWDO�VLPLODULW\�´���

�������������������������������������������������
����,ELG��

�2I�FRXUVH��WKH�FRPSXWHU�SURJUDPV�WKDW�JHQHUDWH�FDQGLGDWHV�
FRPSDUH�SULQWV�GLIIHUHQWO\�WKDQ�KXPDQ�H[DPLQHUV�GR��QHYHUWKHOHVV��ZKHQ�ORRNLQJ�LQ�D�ODUJH�
GDWDEDVH�IRU�WKRVH�SULQWV�WKDW�EHDU�WKH�JUHDWHVW�VLPLODULW\�WR�WKH�ODWHQW�SULQW�LQ�TXHVWLRQ��WKHVH�

���&KHQ��<��DQG�$��-DLQ��³'RWV�DQG�,QFLSLHQWV��([WHQGHG�)HDWXUHV�IRU�3DUWLDO�)LQJHUSULQW�0DWFKLQJ�´�3DSHU�SUHVHQWHG�
DW�WKH�%LRPHWULFV�6\PSRVLXP�������.U\V]F]XN��.���$��'U\JDMOR��DQG�3��0RULHU��³6WXG\�RI�WKH�'LVWLQFWLYHQHVV�RI�
/HYHO���DQG�/HYHO���)HDWXUHV�LQ�)UDJPHQWDU\�)LQJHUSULQW�&RPSDULVRQ�´�3UHVHQWHG�DW�WKH�3URFHHGLQJV�RI�%LRPHWULF�
$XWKHQWLFDWLRQ�:RUNVKRS��(&&9��3UDJXH��&]HFK�5HSXEOLF����������±����-DLQ��&KHQ��DQG�'HPLUNXV��RS��FLW���=KDR��
4���'��=KDQJ��/��=KDQJ��HW�DO��³+LJK�5HVROXWLRQ�3DUWLDO�)LQJHUSULQW�$OLJQPHQW�8VLQJ�3RUH�9DOOH\�'HVFULSWRUV�´�
3DWWHUQ�5HFRJQLWLRQ��������9DWVD��0���5��6LQJK��$��1RRUH��HW�DO��³&RPELQLQJ�3RUHV�DQG�5LGJHV�ZLWK�0LQXWLDH�IRU�
,PSURYHG�)LQJHUSULQW�9HULILFDWLRQ�´�6LJQDO�3URFHVVLQJ������QR�����������������±����
����)RU�D�GLVFXVVLRQ�RI�WKLV�LVVXH�VHH�'URU��,��DQG�-��0QRRNLQ��³7KH�8VH�RI�7HFKQRORJ\�LQ�+XPDQ�([SHUW�'RPDLQV��
&KDOOHQJHV�DQG�5LVNV�$ULVLQJ�)URP�WKH�8VH�RI�$XWRPDWHG�)LQJHUSULQW�,GHQWLILFDWLRQ�6\VWHPV�LQ�)RUHQVLF�6FLHQFH�´�
/DZ��3UREDELOLW\�	�5LVN��������������±����
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���

SURJUDPV�FRXOG�VHOHFW�D�SULQW�IURP�D�QRQVRXUFH�WKDW�LV�IDU�PRUH�VLPLODU�WR�WKH�ODWHQW�SULQW�WKDQ�
H[DPLQHUV�DUH�DFFXVWRPHG�WR�VHHLQJ����
�

���

$Q�H[DPLQHU�ZKRVH�LGHD�RI�WKH�QHFHVVDU\�DPRXQW�RI�LQIRUPDWLRQ�IRU�D�PDWFK�FRPHV�IURP�D�QRQ�
GDWDEDVH�ZRUOG�PD\�QRW�EH�WDNLQJ�LQWR�DFFRXQW�WKH�SRVVLELOLW\�RI�LQFLGHQWDO�VLPLODULW\�WKDW�D�ODUJH�
GDWDEDVH�FDUULHV�ZLWK�LW��8QIRUWXQDWHO\��QR�RQH�KDV�VWXGLHG�ZKHWKHU�LQFLGHQWDO�VLPLODULW\�LQ�D�
GDWDEDVH�FRQWH[W�LV�D�VXEVWDQWLDO�SUREOHP����

�

�DQG�LW�LV�WULFN\�WR�UHFRPPHQG�PRGLILFDWLRQV�WR�DQ�
LQWHUSUHWLYH�V\VWHP�WKDW�LV�ODUJHO\�QRQ�IRUPDOL]HG��+RZHYHU��WKH�:RUNLQJ�*URXS�EHOLHYHV�WKDW�
LQWHUSUHWLQJ�WKH�TXDOLW\�RI�WKH�HYLGHQFH�LQ�VXFK�FDVHV�UHTXLUHV�VSHFLDO�FDUH�EHFDXVH�WKH�FKDQFHV�RI�
ILQGLQJ�D�FORVH�QRQPDWFK�DUH�KLJKHU��6XFK�FDUH�PLJKW�LQFOXGH�VWUDWHJLHV�VXFK�DV�EHLQJ�PRUH�
H[SOLFLW�DERXW�WKH�ZHLJKW�DVVLJQHG�WR�LQGLYLGXDO�IHDWXUHV��XVLQJ�D�KLJKHU�WKUHVKROG�EHIRUH�UHDFKLQJ�
WKH�FRQFOXVLRQ�IRU�D�PDWFK��RU�QDUURZLQJ�WKH�WROHUDQFHV�IRU�YLVXDO�GLIIHUHQFHV�LQ�DSSHDUDQFH��
7KHVH�FRQVLGHUDWLRQV�OHDG�WR�WKH�IROORZLQJ�UHFRPPHQGDWLRQ���

5HFRPPHQGDWLRQ������:KHQ�FRPSDULQJ�ODWHQW�SULQWV�WR�H[HPSODUV�JHQHUDWHG�WKURXJK�
$),6�VHDUFKHV��H[DPLQHUV�PXVW�UHFRJQL]H�WKH�SRVVLELOLW\�DQG�GDQJHUV�RI�LQFLGHQWDO�
VLPLODULW\��$GMXVWPHQWV�VXFK�DV�D�KLJKHU�GHFLVLRQ�WKUHVKROG��VWULFWHU�WROHUDQFHV�IRU�
GLIIHUHQFHV�LQ�DSSHDUDQFH��DQG�H[SOLFLW�IHDWXUH�ZHLJKWLQJ�QHHG�WR�EH�FRQVLGHUHG��
0RGLI\LQJ�TXDOLW\�DVVXUDQFH�SUDFWLFHV�IRU�WKLV�VFHQDULR�DOVR�VKRXOG�EH�FRQVLGHUHG���
�

������� 5HVHDUFK�1HHGV�LQ�)HDWXUH�:HLJKWLQJ�
�
7KHUH�LV�D�VWURQJ�QHHG�IRU�V\VWHPDWLF�VWXGLHV�SHUWDLQLQJ�WR�WKH�UHSURGXFLELOLW\�DQG�GLVFULPLQDWLQJ�
VWUHQJWK�RI�ILQJHUSULQW�IHDWXUHV��0RUH�VSHFLILFDOO\��DOWKRXJK�WKH�SUHYDOHQFH�RI�SDUWLFXODU�/�'�
IHDWXUHV�LV�ZHOO�GRFXPHQWHG��D�PRUH�FRPSOHWH�XQGHUVWDQGLQJ�RI�WKH�GHSHQGHQFLHV�LQ�WKHVH�
IHDWXUHV�EHWZHHQ�ILQJHUV�LV�GHVLUDEOH��5HJDUGLQJ�/�'�IHDWXUHV��WKHUH�LV�OLPLWHG�UHVHDUFK�WKDW�
ZRXOG�DOORZ�D�JOREDO�DVVHVVPHQW��ZLWKRXW�VWURQJ�LQGHSHQGHQFH�DVVXPSWLRQV��RI�WKH�VWUHQJWK�RI�
PLQXWLDH�FRQILJXUDWLRQV��/LNHZLVH��WKH�LQIRUPDWLRQ�SRZHU�RI�/�'�IHDWXUHV�LV�QRW�IXOO\�XQGHUVWRRG�
QRU�KDV�LW�IXOO\�EHHQ�H[SORUHG�IRU�IRUHQVLF�XVH��/LPLWHG�V\VWHPDWLF�VWXGLHV�KDYH�EHHQ�FDUULHG�RXW�
RQ�IHDWXUHV�VXFK�DV�FUHDVHV��OLQHV��DQG�VFDUV��ZKLFK�DUH�XVHIXO�WR�VXSSRUW�WKH�HYDOXDWLRQ�SURFHVV�
ZKHQ�WKHVH�IHDWXUHV�DUH�SUHVHQW��7KHVH�VWXGLHV�VKRXOG�WDNH�LQWR�DFFRXQW�YDULDEOHV�VXFK�DV�VH[��
ILQJHU�QXPEHU��SDWWHUQ��DQG�UDFH��
�
6XFK�UHVHDUFK�LV�LPSRUWDQW�ZKHQ�WKH�H[DPLQHU�VXEMHFWLYHO\�DVVLJQV�ZHLJKW�WR�D�VHW�RI�IHDWXUHV��
(PSLULFDO�VWXGLHV�RQ�UDULW\�FDQ�LQIRUP�WKHVH�H[SHULHQFH�EDVHG�MXGJPHQWV�DQG�KHOS�DOORZ�DQ�
H[DPLQHU�WR�DVVLJQ�DSSURSULDWH�ZHLJKWV�WR�VHWV�RI�IHDWXUHV��0RUHRYHU��UHVHDUFK�H[SORULQJ�KRZ�
H[DPLQHUV�RYHUHVWLPDWH�RU�XQGHUHVWLPDWH�WKH�VLJQLILFDQFH�RI�IHDWXUHV�DV�D�IXQFWLRQ�RI�WUDLQLQJ��
PRWLYDWLRQ��RU�FRQWH[W�RI�WKH�H[DPLQDWLRQ�ZRXOG�EH�XVHIXO����
�
�
�
�
�
�������������������������������������������������
����,ELG��
����%XW�VHH�8OHU\��%���$��+LFNOLQ��-��%XVFDJOLD��HW�DO��³$FFXUDF\�DQG�5HOLDELOLW\�RI�)RUHQVLF�/DWHQW�)LQJHUSULQW�
'HFLVLRQV�´�3URFHHGLQJV�RI�WKH�1$6��������7KLV�H[SHULPHQW�IRXQG�UHODWLYHO\�IHZ�IDOVH�LGHQWLILFDWLRQV�IRU�D�VDPSOH�RI�
ODWHQW�SULQWV�GUDZQ�LQ�SDUW�IURP�WKH�UHVXOWV�RI�$),6�VHDUFKHV��GLVFXVVHG�VXSUD�&KDSWHU�������
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���

����� 'LVFUHSDQF\�,QWHUSUHWDWLRQ�
�
,Q�WKH�IULFWLRQ�ULGJH�GLVFLSOLQH��WROHUDQFH�KDV�EHHQ�GHVFULEHG�DV�³WKH�OLPLWV�RI�KRZ�PXFK�
GLVWRUWLRQ�RU�GLIIHUHQFH�LV�VWLOO�FRQVLGHUHG�ZLWKLQ�WKH�SDUDPHWHUV�RI�DJUHHPHQW�´���

�

�1R�WZR�
LPDJHV��HYHQ�LI�IURP�WKH�VDPH�VRXUFH��ZLOO�ORRN�LGHQWLFDO��7KH�TXHVWLRQ�LV�WKH�H[WHQW�WR�ZKLFK�
GLIIHUHQFHV�LQ�WKH�DSSHDUDQFH�RI�D�SDUWLFXODU�IULFWLRQ�ULGJH�IHDWXUH�LQ�WKH�LPSUHVVLRQ�VKRXOG�EH�
FRQVLGHUHG�FRQVLVWHQW�ZLWK�LW�FRPLQJ�IURP�WKH�VDPH�VRXUFH�DV�WKH�H[HPSODU�SULQW���

������� &RUUHVSRQGLQJ�6WDJHV�LQ�WKH�/DWHQW�3ULQW�([DPLQDWLRQ�3URFHVV�0DS�
�
7KH�GHFLVLRQ�UHJDUGLQJ�GLVWRUWLRQ�RFFXUV�LQ�VHYHUDO�SODFHV�LQ�WKH�ODWHQW�SULQW�H[DPLQDWLRQ�SURFHVV��
'XULQJ�WKH�$QDO\VLV�SKDVH��DQ�H[DPLQHU�REVHUYHV�QRW�RQO\�WKH�GLVWLQFWLYH�GHWDLOV�RI�WKH�ODWHQW�
SULQW��VWHS�������EXW�DOVR�DQDO\]HV�WKH�UHOHYDQW�GLVWRUWLRQ�SUHVHQW�LQ�WKH�ODWHQW�SULQW��VWHS�������
)DFWRUV�WKDW�DIIHFW�WKH�DSSHDUDQFH�RI�D�ODWHQW�SULQW�LQFOXGH�WKH�SOLDELOLW\�RI�VNLQ��FRQGLWLRQ�RI�VNLQ��
GHSRVLWLRQ�SUHVVXUH��ODWHUDO�PRYHPHQW��PDWUL[��VXEVWDQFH�FRDWLQJ�WKH�ULGJHV���VXEVWUDWH��VXUIDFH�
RQ�ZKLFK�WKH�SULQW�LV�GHSRVLWHG���DQG�GHYHORSPHQW�PHWKRG����

�

�$Q�LPSRUWDQW�SDUW�RI�WKH�LQLWLDO�
DQDO\VLV�LV�WKH�GHWHUPLQDWLRQ�RI�KRZ�WKHVH�IDFWRUV�PLJKW�DIIHFW�WKH�ODWHQW�SULQW��

$�VLPLODU��EXW�VHSDUDWH��DQDO\VLV�LV�FRQGXFWHG�RQ�WKH�NQRZQ�SULQW��VWHS�������3OLDELOLW\�DQG�
FRQGLWLRQ�RI�VNLQ��UHFRUGLQJ�PHWKRG��H�J���LQN�RU�OLYHVFDQ���GHSRVLWLRQ�SUHVVXUH��ODWHUDO�
PRYHPHQW��DQG�RWKHU�IDFWRUV�FDQ�GLVWRUW�WKHVH�LPSUHVVLRQV�DV�ZHOO���
�
,Q�WKH�&RPSDULVRQ�SKDVH��DQ�H[DPLQHU�REVHUYHV�WKH�ODWHQW�DQG�NQRZQ�SULQWV�VLGH�E\�VLGH��7KH�
H[DPLQHU�PXVW�GHFLGH�ZKHWKHU�WR�WROHUDWH�WKH�REVHUYHG�GLVVLPLODULWLHV�DW�DOO�WKUHH�OHYHOV�RI�GHWDLO��
,I�WKH�WZR�SULQWV�FDQQRW�EH�H[FOXGHG�EDVHG�RQ�/�'��VWHS�������WKH�H[DPLQHU�FRQWLQXHV�WKH�
FRPSDULVRQ�WR�GHWHUPLQH�LI�WKH�SUHYLRXVO\�VHOHFWHG�WDUJHW�JURXS��VWHS������IDOOV�ZLWKLQ�WROHUDQFH�
LQ�WKH�NQRZQ�SULQW��VWHS�������,I�VR��WKH�H[DPLQHU�FRQWLQXHV�FRPSDULQJ�DGGLWLRQDO�GHWDLO��$V�
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Figure 3.2: Examples of skin distortion on prints of the same finger with arrows indicating location of 

the same minutiae in different impressions213
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H[FOXVLYH�SURYLQFH�RI�WKH�IDFW�ILQGHU��H�J���WKH�MXU\�LQ�D�WULDO��UDWKHU�WKDQ�WKH�H[SHUW�����

�

�,Q�WKLV�
YLHZ��WKH�H[DPLQHU�VKRXOG�UHSRUW�RQO\�WKH�ZHLJKW�RI�WKH�HYLGHQFH������H[SUHVVHG�HLWKHU�
TXDQWLWDWLYHO\�RU�TXDOLWDWLYHO\��7RGD\��KRZHYHU��LQ�PRVW�MXULVGLFWLRQV��WKH�H[DPLQHU�LPSOLFLWO\�
WDNHV�DOO�WKH�DERYH�VWHSV���

5HJDUGOHVV�RI�ZKHWKHU�WKH�GHWDLOV�RI�WKH�%D\HVLDQ�IRUPXODWLRQ�SURYLGH�DQ�DGHTXDWH�GHVFULSWLYH�RU�
QRUPDWLYH�PRGHO�RI�D�ODWHQW�SULQW�H[DPLQDWLRQ��WKH�DQDO\VLV�LV�XVHIXO�LQ�FODULI\LQJ�WKH�IDFWRUV�WKDW��
LQ�VRPH�PDQQHU��PXVW�LQIRUP�DQ�LGHQWLILFDWLRQ�GHFLVLRQ��7KH�ZHLJKW�RI�WKH�HYLGHQFH��WKH�SULRU�
SUREDELOLW\��WKH�SRVWHULRU�SUREDELOLW\��DQG�WKH�XWLOLWLHV�RI�WKH�SRVVLEOH�GHFLVLRQV�DOO�EHDU�RQ�DQ�
H[DPLQHU¶V�XOWLPDWH�FRQFOXVLRQ��EXW�SUHVHQWLQJ�WKDW�FRQFOXVLRQ�LV�QRW�LQKHUHQW�LQ�WKH�H[DPLQHU¶V�
UROH�RI�HYDOXDWLQJ�WKH�ODWHQW�SULQW�HYLGHQFH��,Q�SDUWLFXODU��VWHS�����FDQ�EH�FDUULHG�RXW�YLD�D�
OLNHOLKRRG�UDWLR�RU�WKURXJK�D�OHVV�IRUPDO�DVVHVVPHQW�WKDW�FKDUDFWHUL]HV�WKH�(YDOXDWLRQ�SKDVH�RI�
$&(�9��+DYLQJ�SHUIRUPHG�WKLV�H[SHUW�IXQFWLRQ��WKH�H[DPLQHU�WKHQ�FDQ�GHVFULEH�WKH�ZHLJKW�RI�WKH�
ODWHQW�SULQW�HYLGHQFH�WR�DQ�LQYHVWLJDWRU�RU�IDFW�ILQGHU��VHH�&KDSWHU�����
�
:HLJKW�RI�WKH�(YLGHQFH�
(YDOXDWLRQ�LV�WKH�SKDVH�LQ�D�ODWHQW�SULQW�H[DPLQDWLRQ�GXULQJ�ZKLFK�WKH�H[DPLQHU�DVVHVVHV�WKH�
WRWDOLW\�RI�WKH�IHDWXUHV�FRPSDUHG�LQ�WKH�ODWHQW�SULQW�DQG�WKH�H[HPSODU��7KLV�FDQ�EH�WKRXJKW�RI�DV�
WKH�HQG�UHVXOW�RU�WKH�FXOPLQDWLRQ�RI�WKH�VWDJHV�GHVFULEHG�LQ�HDUOLHU�VHFWLRQV�RI�WKLV�FKDSWHU��7KHUH�
DUH�PDQ\�ZD\V�IRU�WKLV�DVVHVVPHQW�WR�RFFXU��WZR�RI�ZKLFK�DUH�GHVFULEHG�EHORZ���
�
7KH�$&(�9�SURFHVV�DWWHPSWV�WR�SURYLGH�WKH�IUDPHZRUN�IURP�ZKLFK�D�WUDQVSDUHQW�WKUHVKROG�IRU�
DQ�DFFXUDWH�DQG�UHSHDWDEOH�DVVHVVPHQW�RI�IULFWLRQ�ULGJH�VNLQ�FDQ�EH�HVWDEOLVKHG��7KH�(YDOXDWLRQ�
SKDVH�UHIHUV�WR�WKH�ILQDO�HYDOXDWLRQ�RI�ZKHWKHU�WKH�FRPSDULVRQ�UHVXOWV�DUH�VXIILFLHQW�WR�DOORZ�D�
GHWHUPLQDWLRQ��DQG�LI�VR��ZKHWKHU�WKDW�GHWHUPLQDWLRQ�LV�DQ�LGHQWLILFDWLRQ�RU�DQ�H[FOXVLRQ��$&(�9�
GRHV�QRW��KRZHYHU��SUHVFULEH�KRZ�WKLV�LV�GRQH����

�

�)ULFWLRQ�ULGJH�H[DPLQDWLRQ�E\�KXPDQ�EHLQJV�LV�
ERWK�KXPDQ�UHVRXUFH�LQWHQVLYH�DQG�VXEMHFWLYH�LQ�WKH�ZD\�LQ�ZKLFK�WKH�EURDGO\�GHILQHG�$&(�9�
SURFHVV�LV�DSSOLHG��7KHUH�DUH�QR�IRUPDO�WKUHVKROGV�IRU�DQ\�VXIILFLHQF\�GHWHUPLQDWLRQV��DQG�IHDWXUH�
VHOHFWLRQ�DQG�ZHLJKWLQJ�DUH�PDWWHUV�RI�SHUVRQDO�MXGJPHQW��7KLV�LV�QRW�WR�VXJJHVW�WKDW�H[SHUWV�DUH�
SRRU�DW�DQ\�RI�WKHVH�WDVNV��5DWKHU��LW�LV�VLPSO\�WR�QRWH�WKH�DEVHQFH�RI�REMHFWLYH�FULWHULD��6RPH�
FRXQWULHV�WDNH�D�OHVV�KROLVWLF�DSSURDFK�DQG�DSSO\�D�PLQLPXP�SRLQW�VWDQGDUG��$OWKRXJK�WKLV�GRHV�
UHGXFH�VXEMHFWLYLW\��LW�GRHV�QRW�JLYH�DGHTXDWH�DWWHQWLRQ�WR�YDULDWLRQV�LQ�WKH�UDULW\�DQG�FODULW\�RI�WKH�
PLQXWLDH��&XUUHQWO\��WKH�WUDGLWLRQDO�$&(�9�DSSURDFK�ODUJHO\�ODFNV�YDOLGDWHG��WUDQVSDUHQW�
WKUHVKROGV���

7KH�OLNHOLKRRG�UDWLR�DSSURDFK�WR�HYLGHQFH�LQWHUSUHWDWLRQ�DWWHPSWV�WR�PHDVXUH�WKH�WRWDO�ZHLJKW�RI�
HYLGHQFH�XVLQJ�LQIRUPDWLRQ�DERXW�WKH�IUHTXHQF\�ZLWK�ZKLFK�GLIIHUHQW�IHDWXUHV�DUH�REVHUYHG�LQ�WKH�
SRSXODWLRQ��$V�H[SODLQHG�LQ�&KDSWHU����WKH�OLNHOLKRRG�UDWLR�LV�WKH�SUREDELOLW\�RI�WKH�GDWD�ZKHQ�RQH�
K\SRWKHVLV�LV�WUXH�FRPSDUHG�WR��GLYLGHG�E\��WKH�SUREDELOLW\�RI�WKH�GDWD�ZKHQ�WKH�FRPSHWLQJ�
K\SRWKHVLV�LV�WUXH��%HFDXVH�LW�IRFXVHV�DWWHQWLRQ�RQ�WKH�VXSSRUW�WKH�GDWD�SURYLGH�IRU�WKH�UHOHYDQW�
K\SRWKHVHV��WKH�OLNHOLKRRG�UDWLR�LV�HVSHFLDOO\�VXLWDEOH�IRU�DVVHVVLQJ�WKH�FRQWULEXWLRQ�RI�IRUHQVLF�

�������������������������������������������������
����(�J���$LWNHQ��&��DQG�)��7DURQL��6WDWLVWLFV�DQG�WKH�(YDOXDWLRQ�RI�(YLGHQFH�IRU�)RUHQVLF�6FLHQWLVWV���QG�HG��-RKQ�
:LOH\�	�6RQV��������.D\H��'���'��%HUQVWHLQ��DQG�-��0QRRNLQ��7KH�1HZ�:LJPRUH��$�7UHDWLVH�RQ�(YLGHQFH��([SHUW�
(YLGHQFH���G�HG��$VSHQ�3XEOLVKHUV��������
����0QRRNLQ��RS��FLW��
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ILQGLQJV�LQ�D�EDODQFHG�ZD\�����,W�DSSOLHV�UHJDUGOHVV�RI�WKH�W\SH�RI�IRUHQVLF�HYLGHQFH�
FRQVLGHUHG����

�

�7KH�OLNHOLKRRG�UDWLR�LQYLWHV�IRUHQVLF�SUDFWLWLRQHUV�WR�DVVHVV�WKH�OLNHOLKRRG�RI�WKH�
REVHUYHG�ILQGLQJV��WKH�SDWWHUQ�RI�PDWFKLQJ�PLQXWLDH�DQG�RWKHU�NH\�REVHUYDWLRQV��XQGHU�WKH�WZR�
GLIIHUHQW�K\SRWKHVHV�WKDW�DUH�UHOHYDQW�WR�WKH�IDFW�ILQGHU��QDPHO\��WKDW�WKH�SULQWV�FDPH�IURP�WKH�
VDPH�VRXUFH�RU�GLIIHUHQW�VRXUFHV����

,Q�WKH�FDVH�RI�ODWHQW�SULQW�LGHQWLILFDWLRQ��WKH�IRUHQVLF�ILQGLQJV�DUH�D�VHW�RI�FRQFRUGDQFHV�DQG�
GLVVLPLODULWLHV��WKDW�FDQ�EH�UHGXFHG�VRPHWLPHV�WR�D�VLPLODULW\�VFRUH��RI�WKH�FRPSDULVRQ�EHWZHHQ�
WKH�ULGJH�GHWDLO�IHDWXUHV�IURP�WKH�ODWHQW�SULQW�DQG�IURP�DQ�H[HPSODU�SULQW�IURP�D�SRWHQWLDO�VRXUFH��
7KH�SURSRVLWLRQV�XQGHU�ZKLFK�WKH�IRUHQVLF�ILQGLQJV�DUH�HYDOXDWHG�UHIOHFW�WKH�LVVXHV�DW�KDQG��IRU�
H[DPSOH��HLWKHU�WKH�IULFWLRQ�ULGJH�VNLQ�DUHD�RI�D�SRWHQWLDO�VRXUFH�KDV�WUXO\�OHIW�WKH�ODWHQW�SULQW��RU�
VRPHRQH�HOVH�IURP�D�UHOHYDQW�SRSXODWLRQ�RI�SRWHQWLDO�GRQRUV�LV�DFWXDOO\�WKH�VRXUFH�RI�WKH�ODWHQW�
SULQW��$VVHVVLQJ�WKH�VWUHQJWK�RI�HYLGHQFH�PHDQV�DQVZHULQJ�WZR�TXHVWLRQV������:KDW�LV�WKH�
SUREDELOLW\�RI�REVHUYLQJ�WKH�VLPLODULWLHV�DQG�GLVVLPLODULWLHV�LI�WKH�WZR�LPSUHVVLRQV�FRPH�IURP�WKH�
VDPH�VRXUFH"�����:KDW�LV�WKH�SUREDELOLW\�RI�REVHUYLQJ�WKH�VLPLODULWLHV�DQG�GLVVLPLODULWLHV�LI�WKH�
WZR�LPSUHVVLRQV�FRPH�IURP�GLIIHUHQW�VRXUFHV"�
�
7KH�³OLNHOLKRRGV´�WKDW�IRUP�WKH�QXPHUDWRU�DQG�GHQRPLQDWRU�RI�WKH�OLNHOLKRRG�UDWLR�FDQ�UHSUHVHQW�
DQ�H[DPLQHU¶V�VXEMHFWLYH�SUREDELOLWLHV��RU�WKH\�FDQ�EH�GHWHUPLQHG�IURP�D�GDWD�GULYHQ�
SUREDELOLVWLF�PRGHO��:LWKRXW�EHFRPLQJ�PLUHG�LQ�GHWDLOV��RQH�FDQ�FRQVLGHU�WKH�FRQFHSWXDO�VWHSV�
LQYROYHG�LQ�WKH�IRUPDO�PRGHOLQJ��7R�DQVZHU�TXHVWLRQ������WKH�VLPLODULW\�VFRUH�RI�WKH�ODWHQW�SULQW�
DQG�WKH�NQRZQ�H[HPSODU�LPDJHV�DUH�SRVLWLRQHG�DPRQJ�DOO�WKH�SRVVLELOLWLHV�RI�FRPSDULVRQV�
EHWZHHQ�WKH�H[HPSODU�DQG�GLVWRUWHG�LPDJHV�RI�WKDW�SUHFLVH�VRXUFH��(VWLPDWHV�RI�WKH�GLVWULEXWLRQ�RI�
VLPLODULW\�VFRUHV�IRU�GLVWRUWHG�SULQWV�PLJKW�EH�REWDLQHG�HLWKHU�HPSLULFDOO\��LI�VXIILFLHQW�FRQWURO�
SULQWV�DUH�DYDLODEOH�IRU�WKDW�WDVN��RU�E\�XVLQJ�D�PDWKHPDWLFDO�GLVWRUWLRQ�PRGHO�ZLWK�SDUDPHWHUV�
REWDLQHG�IURP�D�ODUJH�FROOHFWLRQ�RI�SULQWV�WDNHQ�IURP�DQ�LQGLYLGXDO��7KH�ORFDWLRQ�RI�WKH�REVHUYHG�
VFRUH�ZLWKLQ�WKH�HVWLPDWHG�GLVWULEXWLRQ�LQGLFDWHV�WKH�SUREDELOLW\�RI�REVHUYLQJ�WKH�OHYHO�RI�
DJUHHPHQW�IRXQG�EHWZHHQ�WKH�ODWHQW�SULQW�DQG�WKH�NQRZQ�H[HPSODU��JLYHQ�WKH�SRVVLELOLWLHV�RI�
GLVWRUWLRQ�DQG�WKH�K\SRWKHVLV�WKDW�WKH\�FRPH�IURP�WKH�VDPH�VRXUFH��WKH�QXPHUDWRU����
�
7KH�GHQRPLQDWRU�UHTXLUHV�DQ�HVWLPDWH�RI�WKH�GLVWULEXWLRQ�RI�VLPLODULW\�VFRUHV�ZKHQ�SDLUV�RI�SULQWV�
DUH�GUDZQ�IURP�GLIIHUHQW�VRXUFHV��7KH�YDULDWLRQ�VKRXOG�EH�ODUJHU�WKDQ�WKDW�GXH�WR�GLVWRUWLRQ�DORQH��
DQG�WKH�OHYHO�RI�VLPLODULW\�VKRXOG�EH�ORZ��7KH�UHOHYDQW�TXHVWLRQ�LV�ZKHWKHU�WKH�VLPLODULW\�VFRUH�LV�
PRUH�FRQVLVWHQW�ZLWK�WKH�W\SH�RI�YDULDWLRQ�WKDW�ZRXOG�EH�H[SHFWHG�LI�WKH�SULQW�RULJLQDWHG�IURP�WKH�
VDPH�VRXUFH�WKDQ�LI�LW�RULJLQDWHG�IURP�DQRWKHU�VRXUFH��7KH�QH[W�FKDSWHU�UHYLHZV�UHVHDUFK�RQ�
PHWKRGV�IRU�DXWRPDWLQJ�WKH�DVVHVVPHQW�RI�WKH�OLNHOLKRRG�UDWLR��
�
2QH�ILQDO�WRSLF�DVVRFLDWHG�ZLWK�WKH�OLNHOLKRRG�UDWLR�GHVHUYHV�DWWHQWLRQ��7KLV�FRQFHUQV�WKH�
LQWHUSUHWDWLRQ�RI�WKH�OLNHOLKRRG�UDWLR�ZKHQ�DQ�$),6�GDWDEDVH�VHDUFK�SURGXFHV�WKH�FDQGLGDWH�IRU�
FRPSDULVRQ��7KHUH�KDV�EHHQ�H[WHQVLYH�GHEDWH��SULPDULO\�LQ�UHJDUG�WR�'1$�GDWDEDVH�WUDZOV��DERXW�

�������������������������������������������������
����)RU�D�VKRUW�LQWURGXFWLRQ��VHH�&KDPSRG��&��DQG�,��(YHWW��³(YLGHQFH�,QWHUSUHWDWLRQ��$�/RJLFDO�$SSURDFK�´�,Q�:LOH\�
(QF\FORSHGLD�RI�)RUHQVLF�6FLHQFHV��HGLWHG�E\�$��0RHQVVHQV�DQG�$��-DPLHVRQ��YRO�����SS�����±����-��:LOH\�	�6RQV��
������
����$LWNHQ��RS�FLW���.D\H��%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW��7KH�/5�IUDPHZRUN�KDV�EHHQ�UHFRPPHQGHG�LQ�D�VWDQGDUG�
DGRSWHG�E\�DOO�ODERUDWRULHV�DIILOLDWHG�ZLWK�WKH�$VVRFLDWLRQ�RI�)RUHQVLF�6FLHQFH�3URYLGHUV��$VVRFLDWLRQ�RI�)RUHQVLF�
6FLHQFH�3URYLGHUV��³6WDQGDUGV�IRU�WKH�)RUPXODWLRQ�RI�(YDOXDWLYH�)RUHQVLF�6FLHQFH�([SHUW�2SLQLRQ�´�6FLHQFH�DQG�
-XVWLFH������QR���������������±����
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KRZ�WKH�VHDUFK�SURFHVV�DIIHFWV�WKH�OLNHOLKRRG�UDWLR��0RVW�VFKRODUVKLS�VXJJHVWV�WKDW�SURGXFLQJ�WKH�
VXVSHFW�WKURXJK�D�GDWDEDVH�VHDUFK�ORZHUV�WKH�SULRU�SUREDELOLW\�DQG�UDLVHV�WKH�OLNHOLKRRG�UDWLR����
ORZHUV�WKH�SULRU�EHFDXVH�WKHUH�QRUPDOO\�ZDV�
QR�VWURQJHU�UHDVRQ�WR�VXVSHFW�WKH�VXEMHFW�RI�
WKH�³KLW´�WKDQ�WKHUH�ZDV�WR�VXVSHFW�RWKHU�
SHUVRQV�LQ�WKH�GDWDEDVH�

�,W��

����,W�UDLVHV�WKH�
OLNHOLKRRG�UDWLR�SULPDULO\�E\�HOLPLQDWLQJ��RU�
OHDVW�UHGXFLQJ�WKH�VRXUFH�SUREDELOLWLHV�IRU��
DOO�RWKHU�LQGLYLGXDOV�UHSUHVHQWHG�LQ�WKH�
GDWDEDVH����

�

�+RZ�WR�SUHVHQW�WKH�UHVXOWV�RI�D�
GDWDEDVH�VHDUFK�PRVW�IDLUO\�UHPDLQV�
GHEDWDEOH��EXW�WKH�FRQFHUQV�UDLVHG�HDUOLHU�
DERXW�H[HPSODUV�UHVXOWLQJ�IURP�$),6�
VHDUFKHV�ZRXOG�EH�KDQGOHG�GLIIHUHQWO\�LI�WKH�
H[DPLQHU�ZHUH�SUHVHQWLQJ�ERWK�D�SULRU�
SUREDELOLW\�DQG�D�OLNHOLKRRG�UDWLR�LQVWHDG�RI�
FROODSVLQJ�WKHVH�TXDQWLWLHV�LQWR�D�VXEMHFWLYH�
VRXUFH�DWWULEXWLRQ��

.QRZOHGJH�RI�([DPLQHU�3HUIRUPDQFH�
,W�FDQ�EH�GLIILFXOW�WR�FUHDWH�UHDOLVWLF�VFHQDULRV�
LQ�ZKLFK�H[DPLQHUV�UH�H[DPLQH�WKH�VDPH�VHW�
RI�SULQWV�RU�LQ�ZKLFK�WKH\�H[DPLQH�D�VHW�RI�
SULQWV�IRU�ZKLFK�WKH�FRUUHFW�FRQFOXVLRQ�LV�
NQRZQ��$V�D�UHVXOW��FRQWUROOHG�H[SHULPHQWV�
WKDW�ZRXOG�LOOXPLQDWH�WKH�DFWXDO�GHFLVLRQ�
PDNLQJ�DQG�VRXUFH�DWWULEXWLRQ�SURFHVVHV�RI�
ODWHQW�SULQW�H[DPLQHUV�GXULQJ�FDVHZRUN�DUH�
XQXVXDO��7KH�OLPLWHG�VWXGLHV�WKDW�KDYH�EHHQ�
GRQH��KRZHYHU��VXJJHVW�WKDW�YDULDWLRQ�LQ�
GHFLVLRQV�RFFXU��HVSHFLDOO\�ZKHQ�FRQWH[WXDO�
LQIRUPDWLRQ�LV�YDULHG��7ZR�QRWHZRUWK\�
VWXGLHV�DUH�GLVFXVVHG�LQ�%R[�������
�
7KHVH�H[SHULPHQWV�SRVH�D�UHDO�FKDOOHQJH��
([SHULHQFH�LV�RI�HQRUPRXV�YDOXH�DQG�DOORZV�
H[SHUWV�LQ�D�UDQJH�RI�ILHOGV�WR�RSHUDWH�DW�D�
KLJK�OHYHO��$W�WKH�VDPH�WLPH��H[SHUWV�FDQ�EH�
SURQH�WR�FRQWH[W�HIIHFWV��$OWKRXJK�DGGLWLRQDO�
�������������������������������������������������
����)RU�D�UHYLHZ�RI�WKH�'1$�OLWHUDWXUH��VHH�.D\H��'��³5RXQGLQJ�8S�WKH�8VXDO�6XVSHFWV��$�/HJDO�DQG�/RJLFDO�
$QDO\VLV�RI�'1$�'DWDEDVH�7UDZOV�´�1RUWK�&DUROLQD�/DZ�5HYLHZ������QR���������������±�����
����'URU�DQG�&KDUOWRQ��RS��FLW���'URU��&KDUOWRQ��DQG�3HURQ��RS��FLW��
����7KH�H[SHUWV�ZHUH�WROG�WKDW�WKH�SULQWV�ZHUH�IURP�WKH�KLJKO\�SXEOLFL]HG�PLVLGHQWLILFDWLRQ�RI�%UDQGRQ�0D\ILHOG�LQ�
WKH�0DGULG�WUDLQ�ERPELQJ�FDVH��
����7KH�VWXG\�KDG�QR�FRQWURO�JURXS�WKDW�XQNQRZLQJO\�UHYLVLWHG�HDUOLHU��FKDOOHQJLQJ�SDLUV�RI�SULQWV�WKDW�WKH\�KDG�
GHWHUPLQHG�WR�PDWFK���
����.D\H��RS��FLW���SS������±������
����,ELG���SS������±������

%R[������6WXGLHV�RQ�WKH�(IIHFW�RI�%LDVLQJ�
,QIRUPDWLRQ�
�
,Q�WZR�VWXGLHV�LQ�������UHVHDUFKHUV�FROOHFWHG�
FDVHZRUN�WKDW�KDG�EHHQ�DQDO\]HG�E\�H[SHULHQFHG�
ODWHQW�SULQW�DQDO\VWV�GXULQJ�WKHLU�QRUPDO�URXWLQH�ZRUN�
VHYHUDO�\HDUV�HDUOLHU�����7KH�ODERUDWRU\�SUHVHQWHG�WKLV�
FDVHZRUN�WR�WKH�DQDO\VWV�DJDLQ�LQ�WKH�RUGLQDU\�IORZ�RI�
FDVHZRUN��,Q�WKH�ILUVW�VWXG\��ILYH�H[DPLQHUV�UHFHLYHG�
D�ODWHQW�SULQW�DQG�H[HPSODU�WKDW�WKH\�KDG�SUHYLRXVO\�
FODVVLILHG�DV�D�PDWFK�DORQJ�ZLWK�QHZ�FRQWH[WXDO�
LQIRUPDWLRQ�WKDW�YHU\�VWURQJO\�VXJJHVWHG�WKDW�WKH�SDLU�
GLG�QRW�PDWFK�����7KUHH�RI�WKH�ILYH�FKDQJHG�IURP�WKHLU�
HDUOLHU�FRQFOXVLRQ�RI�DQ�LGHQWLILFDWLRQ�WR�DQ�H[FOXVLRQ��
$QRWKHU�IRXQG�WKH�HYLGHQFH�LQFRQFOXVLYH����
�

���

,Q�WKH�VHFRQG�VWXG\��VL[�DQDO\VWV�UHFHLYHG�HLJKW�SDLUV�
RI�SULQWV�IURP�HDUOLHU�FDVHZRUN�WKDW�ZDV�D�PL[�RI�
H[FOXVLRQ�DQG�LQGLYLGXDOL]DWLRQ�GHFLVLRQV��7KLV�WLPH��
WKH�ELDVLQJ�LQIRUPDWLRQ�ZDV�ZHDNHU��DQG�D�FRQWURO�
JURXS�WKDW�UHFHLYHG�QR�ELDVLQJ�FRQWH[WXDO�LQIRUPDWLRQ�
ZDV�SUHVHQW��2QO\�WZR�RI�WKH�VL[�H[DPLQHUV�PDGH�
FRQVLVWHQW�GHFLVLRQV�DFURVV�DOO�HLJKW�SDLUV�RI�SULQWV��
WKH�RWKHUV�FKDQJHG�RQH�RU�PRUH�RI�WKH�HDUOLHU�
GHFLVLRQV��2I�WKH�IRUW\�HLJKW�SUHVHQWDWLRQV��WKHUH�ZHUH�
VL[�FKDQJHV�IURP�WKH�HDUOLHU�MXGJPHQWV��,Q�WKH�ELDVLQJ�
FRQGLWLRQ��WKHUH�ZHUH�WKUHH�FKDQJHV�IURP�
LQGLYLGXDOL]DWLRQ�WR�H[FOXVLRQ��DQG�RQH�IURP�
LQGLYLGXDOL]DWLRQ�WR�LQFRQFOXVLYH��,Q�WKH�FRQWURO�JURXS�
RI�H[DPLQHUV�ZKR�ZHUH�QRW�JLYHQ�DQ\�ELDVLQJ�
FRQWH[WXDO�LQIRUPDWLRQ��WKHUH�ZDV�RQH�FKDQJH�IURP�
LQGLYLGXDOL]DWLRQ�WR�H[FOXVLRQ�DQG�RQH�IURP�H[FOXVLRQ�
WR�LQGLYLGXDOL]DWLRQ��7KH�DXWKRUV�LQWHUSUHWHG�WKHVH�
RXWFRPHV�DV�HVWDEOLVKLQJ�³WKDW�ILQJHUSULQW�H[SHUWV�
ZHUH�YXOQHUDEOH�WR�ELDVLQJ�LQIRUPDWLRQ�ZKHQ�WKH\�
ZHUH�SUHVHQWHG�ZLWKLQ�UHODWLYHO\�URXWLQH�GD\�WR�GD\�
FRQWH[WV��VXFK�DV�FRUURERUDWLYH��RU�FRQIOLFWLQJ��
HYLGHQFH�RI�FRQIHVVLRQ�WR�WKH�FULPH�´�
�
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VWXG\�LV�FOHDUO\�UHTXLUHG��WKH�HYLGHQFH�WR�GDWH�LQ�WKH�SV\FKRORJLFDO�OLWHUDWXUH��LQFOXGLQJ�WKH�
OLPLWHG�QXPEHU�RI�VWXGLHV�VSHFLILF�WR�ODWHQW�SULQW�H[DPLQDWLRQ��VXSSRUWV�5HFRPPHQGDWLRQ������
ZKLFK�VWDWHV�WKDW�DQDO\VWV�VKRXOG�QRW�EH�JLYHQ�FRQWH[WXDO�LQIRUPDWLRQ�WKDW�LV�QRW�GLUHFWO\�UHOHYDQW�
WR�WKHLU�DQDO\VLV��
�
������� 5HFRPPHQGDWLRQV�DQG�%HVW�3UDFWLFHV�
�
7KH�GLVFXVVLRQ�RI�WKH�GHFLVLRQ�SURFHVV��WKH�ZD\�LQ�ZKLFK�WKH�ZHLJKW�RI�HYLGHQFH�LV�GHWHUPLQHG��
DQG�WKH�SRVVLELOLW\�RI�HUURUV�DOO�DUJXH�VWURQJO\�WKDW�WKH�FRPPRQ�SUDFWLFH�RI�FODLPLQJ�WR�XQLTXHO\�
LGHQWLI\�DQ�LQGLYLGXDO�LV�QRW�DSSURSULDWH��$V�LQGLFDWHG�DERYH��D�ILQJHUSULQW�LGHQWLILFDWLRQ�ZDV�
WUDGLWLRQDOO\�FRQVLGHUHG�DQ�³LQGLYLGXDOL]DWLRQ�´�PHDQLQJ�WKDW�WKH�ODWHQW�SULQW�ZDV�FRQVLGHUHG�
LGHQWLILHG�WR�RQH�ILQJHU�RI�D�VSHFLILF�LQGLYLGXDO�DV�RSSRVHG�WR�HYHU\�RWKHU�SRWHQWLDO�VRXUFH�LQ�WKH�
XQLYHUVH��+RZHYHU��WKH�UHFHQW�DWWHQWLRQ�IRFXVHG�RQ�WKLV�LVVXH�UHYHDOV�WKDW�WKLV�GHILQLWLRQ�
QHHGOHVVO\�FODLPV�WRR�PXFK��LV�QRW�DGHTXDWHO\�HVWDEOLVKHG�E\�IXQGDPHQWDO�UHVHDUFK��DQG�LV�
LPSRVVLEOH�WR�YDOLGDWH�VROHO\�RQ�WKH�EDVLV�RI�H[SHULHQFH��1RU�GRHV�ILQJHUSULQW�HYLGHQFH�KDYH�
REMHFWLYH�VWDQGDUGV�RU�D�ZHOO�YDOLGDWHG�VWDWLVWLFDO�PRGHO�WKDW�FDQ�SURYLGH�DQ�REMHFWLYH�PHDVXUH�RI�
WKH�VWUHQJWK�RI�WKH�ILQJHUSULQW�HYLGHQFH�LQ�D�JLYHQ�LQVWDQFH��7KHUHIRUH��H[DPLQHUV�VKRXOG�QRW�
FODLP�WR�EH�DEOH�WR�H[FOXGH�HYHU\�RWKHU�ILQJHU�LQ�WKH�ZRUOG�DV�D�SRWHQWLDO�VRXUFH��5DWKHU��DQ�
LGHQWLILFDWLRQ�GHFLVLRQ�VXJJHVWV�D�VXEVWDQWLDO�HQRXJK�VLPLODULW\�WKDW�WKH�H[DPLQHU�EHOLHYHV�WKDW�WKH�
WZR�LPSUHVVLRQV�RULJLQDWHG�IURP�D�FRPPRQ�VRXUFH��%XW�ZKHWKHU�DQ\�RWKHU�ILQJHU�LQ�WKH�ZRUOG�
PLJKW�DOVR�EH�DEOH�WR�OHDYH�DQ�LPSUHVVLRQ�ZLWK�D�FRPSDUDEOH�DPRXQW�RI�VLPLODULW\�LV�QRW�IXOO\�
NQRZQ��DQG�WKH�H[DPLQHU¶V�WHVWLPRQ\�VKRXOG�QRW�VXJJHVW�RWKHUZLVH��5HJDUGOHVV�RI�WKH�VSHFLILF�
ZRUGV�XVHG�WR�GHVFULEH�DQ�LGHQWLILFDWLRQ��H[DPLQHUV�VKRXOG�UHIUDLQ�IURP�FODLPLQJ�WKDW�DQ�
LGHQWLILFDWLRQ�PHDQV�WKDW�WKH\�KDYH�H[FOXGHG�DOO�RWKHU�LQGLYLGXDOV�LQ�WKH�ZRUOG���
�

5HFRPPHQGDWLRQ������%HFDXVH�HPSLULFDO�HYLGHQFH�DQG�VWDWLVWLFDO�UHDVRQLQJ�GR�QRW�
VXSSRUW�D�VRXUFH�DWWULEXWLRQ�WR�WKH�H[FOXVLRQ�RI�DOO�RWKHU�LQGLYLGXDOV�LQ�WKH�ZRUOG��ODWHQW�
SULQW�H[DPLQHUV�VKRXOG�QRW�UHSRUW�RU�WHVWLI\��GLUHFWO\�RU�E\�LPSOLFDWLRQ��WR�D�VRXUFH�
DWWULEXWLRQ�WR�WKH�H[FOXVLRQ�RI�DOO�RWKHUV�LQ�WKH�ZRUOG��
�

$V�H[SODLQHG�LQ�&KDSWHU����WKH�6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�
7HFKQRORJ\��6:*)$67��UHFHQWO\�GUDIWHG�ODQJXDJH�WKDW�HOLPLQDWHV�WKLV�QHHGOHVVO\�VWURQJ�
PHDQLQJ�RI�DQ�LGHQWLILFDWLRQ��DOWKRXJK�6:*)$67�DOVR�HOHFWHG�WR�FRQWLQXH�WR�XVH�WKH�WHUP�
³LQGLYLGXDOL]DWLRQ´�QRWZLWKVWDQGLQJ�LWV�ORQJ�DVVRFLDWLRQ�ZLWK�WKLV�LGHD���7KH�SURSRVHG�
6:*)$67�GUDIW�VWDWHV� ³,QGLYLGXDOL]DWLRQ�RI�DQ�LPSUHVVLRQ�WR�RQH�VRXUFH�LV�WKH�GHFLVLRQ�WKDW�WKH�
OLNHOLKRRG�WKH�LPSUHVVLRQ�ZDV�PDGH�E\�DQRWKHU��GLIIHUHQW��VRXUFH�LV�VR�UHPRWH�WKDW�LW�LV�
FRQVLGHUHG�DV�D�SUDFWLFDO�LPSRVVLELOLW\�´���
�

��

(OLPLQDWLQJ�WKH�SUHYLRXV�³WR�WKH�H[FOXVLRQ�RI�DOO�RWKHUV´�ODQJXDJH�IURP�WKH�GHILQLWLRQ�LV�D�VWHS�LQ�
WKH�ULJKW�GLUHFWLRQ��+RZHYHU��WKH�QHZ�WH[W�UDLVHV�WZR�FRQFHUQV��)LUVW��LW�LV�XQQHFHVVDU\�IRU�DQ�
H[DPLQHU�WR�UHDFK�FRQFOXVLRQV�DERXW�ZKDW�LV�D�³SUDFWLFDO�LPSRVVLELOLW\�´�$OWKRXJK�ILQJHUSULQWV�
DUH�FOHDUO\�KLJKO\�GLVFULPLQDWLQJ��XQWLO�IXUWKHU�UHVHDUFK�SHUPLWV�EHWWHU�YDOLGDWHG�VWDWHPHQWV�DERXW�
SUREDELOLWLHV��QHLWKHU�H[SHULHQFH�QRU�VWDWLVWLFDO�PRGHOLQJ�MXVWLILHV�FRQFOXVLRQV�DERXW�ZKDW�LV�RU�LV�
�������������������������������������������������
����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��'UDIW�IRU�&RPPHQW��6WDQGDUGV�IRU�
([DPLQLQJ�)ULFWLRQ�5LGJH�,PSUHVVLRQV�DQG�5HVXOWLQJ�&RQFOXVLRQV��7R�5HSODFH��)ULFWLRQ�5LGJH�([DPLQDWLRQ�
0HWKRGRORJ\�IRU�/DWHQW�3ULQW�([DPLQHUV��9HUVLRQ�������DQG�6WDQGDUGV�IRU�&RQFOXVLRQV��9HUVLRQ�������9HUVLRQ������
6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��$XJXVW�������S�����
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QRW�SUDFWLFDOO\�SRVVLEOH�DFURVV�D�SRSXODWLRQ�RI�ELOOLRQV�RI�LQGLYLGXDOV��DQG�ELOOLRQV�WLPHV�ELOOLRQV�
RI�SRVVLEOH�SDLUV�RI�SULQWV���6HFRQG��JLYHQ�WKDW�WKH�ZRUG�³LQGLYLGXDOL]DWLRQ´�KDV�EHHQ�DVVRFLDWHG�
SUHFLVHO\�ZLWK�WKH�³WR�WKH�H[FOXVLRQ�RI�DOO�RWKHUV´�FODLP�RI�XQLYHUVDO�LQGLYLGXDOL]DWLRQ�EDVHG�RQ�D�
SUHPLVH�RI�JHQHUDO�XQLTXHQHVV��VHH�&KDSWHU�����LW�LV�SRWHQWLDOO\�SUREOHPDWLF�DQG�FRQIXVLQJ�WR�
DWWHPSW�WR�UHGHILQH�LW�E\�ILDW��8VLQJ�DOWHUQDWLYH�WHUPLQRORJ\�PLJKW�EH�D�VXSHULRU�VROXWLRQ�WR�
DWWHPSWLQJ�WR�³OHJLVODWH´�D�QHZ�DQG�VOLJKWO\�PRGLILHG�PHDQLQJ�WR�D�PXFK�FULWLFL]HG�WHUP�DQG�
WKHRU\���
�
,Q�-XO\�������WKH�PHPEHUVKLS�RI�WKH�,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��,$,��DGRSWHG�
5HVROXWLRQ����������DOORZLQJ�PHPEHUV�WR�JLYH�TXDOLILHG�RSLQLRQV�LI�VXSSRUWHG�ZLWK�D�VWDWLVWLFDO�
PRGHO�³DFFHSWHG�DV�YDOLG�E\�WKH�,$,�´���

�

�+RZHYHU��WKH�,$,�DOVR�VWDWHG�WKDW�LW�GRHV�QRW�HQGRUVH�
DQ\�PRGHOV�DV�UHDG\�IRU�FDVHZRUN�RU�LQWURGXFWLRQ�LQWR�WKH�FRXUWURRP��7KH�UHVROXWLRQ�LV�DQRWKHU�
LPSRUWDQW�VWHS�LQ�WKH�ULJKW�GLUHFWLRQ��DQG�WKH�:RUNLQJ�*URXS�VXSSRUWV�IXUWKHU�PRYHPHQW�LQ�WKLV�
GLUHFWLRQ���

8QWLO�VWDWLVWLFDO�PRGHOV�DUH�LPSOHPHQWHG��FRQFHUQV�UHPDLQ�DERXW�RYHU�H[SUHVVLQJ�WKH�HYLGHQFH�
�VHH�&KDSWHU�����,Q�DGGLWLRQ��WKHUH�DUH�OHJLWLPDWH�FRQFHUQV�DERXW�XQGHU�H[SUHVVLQJ��RU�QRW�
H[SUHVVLQJ�DW�DOO��WKH�ZHDOWK�RI�HYLGHQFH�WKDW�FDQ�EH�IRXQG�LQ�WKH�ODUJH�JUH\�]RQH�EHWZHHQ�
³LGHQWLILFDWLRQ´�DQG�³H[FOXVLRQ�´�,Q�WKH�IXWXUH��LW�VHHPV�OLNHO\�WKDW�H[DPLQHUV�ZLOO�EH�UHTXLUHG�WR�
SURYLGH�PRUH�QXDQFHG�LQIRUPDWLRQ�WKDQ�WKH�FXUUHQW��QDUURZ�UDQJH�RI�DOORZDEOH�FRQFOXVLRQV��,Q�
WLPH��LW�VKRXOG�EH�SRVVLEOH�WR�SURYLGH�TXDQWLWDWLYH�PHDVXUHV�LQ�WKH�IRUP�RI�OLNHOLKRRG�UDWLRV�RU�
SRVWHULRU�SUREDELOLWLHV��VHH�&KDSWHUV���DQG�����(YHQ�LI�WKLV�GRHV�QRW�KDSSHQ��TXDOLILHG�FRQFOXVLRQV�
FRQVLVWHQW�ZLWK�H[LVWLQJ�NQRZOHGJH�VKRXOG�EH�SHUPLWWHG����
�
7KH�GLIILFXOW�SUREOHP�KHUH�LV�WR�ILQG�D�EDODQFH�EHWZHHQ�WKH�WZR�YLHZV�RI�KRZ�WR�UHSRUW�
ILQJHUSULQW�HYLGHQFH��VLQFH�ERWK�YLHZV�KDYH�VWUHQJWKV�DQG�ZHDNQHVVHV��,I�DEVROXWH�FRQFOXVLRQV�
DUH�QRW�DOORZHG��WKHQ�RQH�LV�OHIW�RQO\�ZLWK�UHSRUWHG�FRQFOXVLRQV�WKDW�DOORZ�IRU�PRUH�WKDQ�RQH�
SRVVLEOH�GRQRU�RI�D�ODWHQW�SULQW��DV�LV�WKH�FDVH�ZLWK�RWKHU�W\SHV�RI�IRUHQVLF�HYLGHQFH�FDQYDVVHG�LQ�
&KDSWHU����&RQYHUVHO\��WKHUH�PD\�EH�LQVWDQFHV�LQ�ZKLFK�D�VLQJOH�VRXUFH�DWWULEXWLRQ�LV�ZDUUDQWHG�
EDVHG�XSRQ�WKH�WKHRU\�RI�ORFDO�XQLTXHQHVV�RXWOLQHG�LQ�&KDSWHU����,I�TXDOLILHG�RSLQLRQV�DUH�QRW�
DOORZHG��WKHQ�RQH�PD\�EH�NHHSLQJ�IURP�IDFW�ILQGHUV�HYLGHQFH�WKDW�H[LVWV�LQ�WKH�JUH\�FRQWLQXXP�
EHWZHHQ�DEVROXWH�VRXUFH�DWWULEXWLRQ�DQG�DEVROXWH�H[FOXVLRQ��7KHUH�LV�RIWHQ�HYLGHQFH�WKDW�LV�
VWURQJO\�DVVRFLDWLYH�WR�D�VRXUFH��EDVHG�XSRQ�KLJK�OLNHOLKRRG�UDWLRV��HLWKHU�H[SOLFLWO\�RU�LPSOLFLWO\�
GHULYHG���EXW�WKDW�GRHV�QRW�ULVH�WR�WKH�OHYHO�DW�ZKLFK�DQ�H[DPLQHU�IHHOV�FRPIRUWDEOH�SURYLGLQJ�D�
WUDGLWLRQDO�³LGHQWLILFDWLRQ´�FRQFOXVLRQ��7KLV�HYLGHQFH�DQG�WKH�GHFLVLRQ�WR�ZLWKKROG�LW�DUH�W\SLFDOO\�
QRW�FRPPXQLFDWHG�WR�WKH�IDFW�ILQGHUV��7KLV�DOO�RU�QRWKLQJ�DSSURDFK�NHHSV�SRWHQWLDOO\�FULWLFDO�
HYLGHQFH�IURP�IDFW�ILQGHUV�EDVHG�RQ�WKH�SURIHVVLRQ¶V�QHHG�WR�PDLQWDLQ�FDWHJRULFDO�RSLQLRQV�RI�
³LGHQWLILFDWLRQ´�RU�³H[FOXVLRQ�´�$OWHUQDWLYHO\��WKHUH�PD\�EH�LQVWDQFHV��IRU�H[DPSOH��ZKHQ�GHDOLQJ�
ZLWK�IXOO\�UROOHG�ILQJHUSULQWV��LGHQWLILFDWLRQ�RI�GHFHDVHG�LQGLYLGXDOV��DQG�WHQ�SULQW�H[DPLQDWLRQV��
ZKHQ�FDWHJRULFDO�GHFLVLRQV�VXFK�DV�³LGHQWLILFDWLRQ´�RU�³H[FOXVLRQ´�DUH�FRPSOHWHO\�ZDUUDQWHG��
MXVWLILHG�E\�WKH�RYHUZKHOPLQJ�DYDLODELOLW\�RI�GLVFULPLQDWLQJ�IHDWXUHV��DQG�SUDFWLFDO�IRU�WKH�
FLUFXPVWDQFHV��)LQGLQJ�WKH�EDODQFH�EHWZHHQ�WKHVH�LVVXHV�LV�QRW�HDV\��HVSHFLDOO\�LQ�WKH�DEVHQFH�RI�
GDWD�VKRZLQJ�ZKLFK�DSSURDFK�LV�PRVW�DSSURSULDWH�IRU�WKH�FLUFXPVWDQFHV�DQG�ZKLFK�DSSURDFK�ZLOO�
QRW�FRQIXVH�RU�PLVOHDG�WKH�IDFW�ILQGHUV��

�������������������������������������������������
����,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��,$,�5HVROXWLRQ����������,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��
-XO\�����������
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�
7KH�:RUNLQJ�*URXS�FRXOG�QRW�UHVROYH�WKH�LPSRUWDQW�TXHVWLRQV�VXUURXQGLQJ�ZKHWKHU��RU�ZKHQ��
ODWHQW�SULQW�H[DPLQHUV�VKRXOG�EH�SHUPLWWHG�WR�WHVWLI\�WR�SUREDELOLWLHV�UDWKHU�WKDQ�DEVROXWH�
FDWHJRULHV��QRU�GLG�LW�HQGHDYRU�WR�GHWHUPLQH�ZKDW�IRUP�SUREDELOLVWLF�WHVWLPRQ\�VKRXOG�WDNH��7KHVH�
LVVXHV�ZLOO�FRQWLQXH�WR�JURZ�LQ�ERWK�VDOLHQFH�DQG�LPSRUWDQFH�LQ�WKH�FRPLQJ�\HDUV��+HQFH��WKH�
:RUNLQJ�*URXS�VWURQJO\�UHFRPPHQGV�RQJRLQJ�DWWHQWLRQ�WR�WKLV�LVVXH���
�

5HFRPPHQGDWLRQ������7KH�IULFWLRQ�ULGJH�H[DPLQHU�FRPPXQLW\�DQG�RWKHU�H[SHUWV�VKRXOG�
GHWHUPLQH�XQGHU�ZKDW�FLUFXPVWDQFHV�D�TXDOLILHG�UDWKHU�WKDQ�DQ�DEVROXWH�FRQFOXVLRQ�LV�
ZDUUDQWHG��

�
������� 5HVHDUFK�1HHGV�LQ�6RXUFH�$WWULEXWLRQ�
�
5HVHDUFK�LQ�WKH�ODWHQW�SULQW�GRPDLQ�LQ�SDVW�GHFDGHV�KDV�ODUJHO\�EHHQ�FHQWHUHG�RQ�DXWRPDWHG�
ILQJHUSULQW�LGHQWLILFDWLRQ�V\VWHPV�DQG�SK\VLFDO�DQG�FKHPLFDO�GHWHFWLRQ�WHFKQLTXHV��9HU\�OLWWOH�
UHVHDUFK��XQWLO�WKH�ODVW�IHZ�\HDUV��KDV�FHQWHUHG�RQ�KXPDQ�SHUIRUPDQFH�LQ�SDWWHUQ�UHFRJQLWLRQ�DQG�
LQWHUSUHWDWLRQ��0XFK�PRUH�UHVHDUFK�LV�QHHGHG�QRW�RQO\�WR�YDOLGDWH�LGHDV�EHLQJ�SXW�IRUZDUG�WRGD\�
EXW�DOVR�WR�H[SDQG�XQGHUVWDQGLQJ�IXUWKHU���
�

x 5HVHDUFK�DQG�WHVWLQJ�WR�GHYHORS�JUHDWHU�NQRZOHGJH�DERXW�HUURU�UDWHV�IRU�ODWHQW�SULQW�
H[DPLQDWLRQ�PXVW�EH�XQGHUWDNHQ��:KLOH�D�VLQJOH�HUURU�UDWH�IRU�WKH�ILHOG�LV�QHLWKHU�
GHVLUDEOH�QRU�DFKLHYDEOH��LW�LV�FULWLFDO�WR�GHYHORS�PRUH�NQRZOHGJH�DERXW�HUURU�UDWHV��ZKDW�
DIIHFWV�WKHP��DQG�WKH�H[WHQW�WR�ZKLFK�WKH\�DUH�FRUUHODWHG�WR�WKH�UHODWLYH�GLIILFXOW\�RI�
FRPSDULVRQV��VHH�&KDSWHU�����,QGHHG��LW�LV�SRVVLEOH�WKDW�VXFK�ZRUN�ZLOO�KHOS�GHILQH�OHYHOV�
RI�FRPSOH[LW\��

x ,W�ZLOO�EH�LPSRUWDQW�WR�XQGHUVWDQG�ZKDW�LQIOXHQFHV�DIIHFW�QRW�RQO\�WKH�XOWLPDWH�GHFLVLRQV�
RI�H[DPLQHUV�EXW�DOVR�WKHLU�GHFLVLRQ�PDNLQJ�WKUHVKROGV��,W�LV�HQWLUHO\�SRVVLEOH�WKDW�ELDV�
LQIOXHQFHV�GHFLVLRQ�WKUHVKROGV��EXW�QRW�GHFLVLRQ�RXWFRPHV��LQ�HDV\�ODWHQW�SULQW�
FRPSDULVRQV��$W�ZKDW�SRLQW�GRHV�WKLV�LPSDFW�RQ�WKUHVKROGV�FKDQJH�RXWFRPHV"��

x :LWK�H[SDQGHG�NQRZOHGJH�RQ�WKUHVKROGV�PXVW�FRPH�UHVHDUFK�WKDW�LQYHVWLJDWHV�ZKHWKHU�
FRQVLGHULQJ�FHUWDLQ�IHDWXUHV�PDNHV�H[DPLQHUV�PRUH�YXOQHUDEOH�WR�LQDFFXUDWH�GHFLVLRQV��

x 0RUH�UHVHDUFK�LV�QHHGHG�LQWR�WKH�UHODWLRQVKLS�EHWZHHQ�ULVN�DQG�FRVW�WR�H[DPLQHUV�ZKHQ�
PDNLQJ�GHFLVLRQV��)RU�H[DPSOH��GRHV�WKH�FXOWXUDO�GHIDXOW�SRVLWLRQ�RI�ODZ�HQIRUFHPHQW�DQG�
LWV�UHODWLRQVKLS�ZLWK�IRUHQVLF�SUDFWLWLRQHUV�FUHDWH�DQ�HQYLURQPHQW�LQ�ZKLFK�ODWHQW�SULQW�
H[DPLQHUV�VKXQ�WKH�LQFRQFOXVLYHQHVV�RI�HYLGHQFH�LQ�IDYRU�RI�PRUH�GHILQLWLYH�FRQFOXVLRQV�
WKDW�DUH�PRUH�FRQGXFLYH�WR�FXUUHQW�ODZ�HQIRUFHPHQW�H[SHFWDWLRQV"�5HVHDUFK�ZLOO�EHWWHU�
LQIRUP�ZKHWKHU�WKHUH�QHHGV�WR�EH�D�FKDQJH�LQ�WKH�FXOWXUH�RI�IRUHQVLF�VXSSRUW�VHUYLFHV�LQ�
UHODWLRQ�WR�WKHLU�SROLFLQJ�SDUWQHUV��

x 7KH�FRQILGHQFH�DVVRFLDWHG�ZLWK�GHFLVLRQ�PDNLQJ�LQ�ODWHQW�SULQW�H[DPLQDWLRQ�VKRXOG�EH�
VWXGLHG�WR�VHH�LI�FRQILGHQFH�OHYHOV�DUH�FRQVLVWHQW�ZKHQ�PDNLQJ�LGHQWLILFDWLRQV�DV�RSSRVHG�
WR�H[FOXVLRQV��,W�ZLOO�DOVR�EH�LPSRUWDQW�WR�GHWHUPLQH�XQGHU�ZKDW�FLUFXPVWDQFHV�D�TXDOLILHG�
FRQFOXVLRQ�ZRXOG�EH�ZDUUDQWHG��ZKHUHE\�D�ODFN�RI�VWURQJ�FRQILGHQFH�LQ�D�SDUWLFXODU�
GHFLVLRQ�EDVHG�XSRQ�D�ODWHQW�SULQW�FRPSDULVRQ�PLJKW�EH�EHWWHU�H[SUHVVHG�DV�³FRQVLVWHQW�
ZLWK�´�,Q�RWKHU�ZRUGV��ZKHQ�PLJKW�LW�EH�DSSURSULDWH�WR�RIIHU�D�FRQFOXVLRQ�WKDW�LV�OHVV�
HPSKDWLF"�
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���

�
����� 7KH�1HHG�IRU�5HVHDUFK�
�
7KH�SUHYLRXV�VHFWLRQV�HDFK�HQGHG�ZLWK�D�OLVW�RI�UHVHDUFK�WRSLFV�UHOHYDQW�WR�WKH�SDUWLFXODU�
LQWHUSUHWDWLYH�VWDJH��7KLV�VHFWLRQ�FKDUDFWHUL]HV�LQ�EURDG�WHUPV�WKH�W\SHV�RI�UHVHDUFK�WKDW�DUH�
UHTXLUHG�DQG�LQFRUSRUDWHV�D�ILQDO�UHFRPPHQGDWLRQ�DERXW�WKH�LPSRUWDQFH�RI�WKH�IHGHUDO�
JRYHUQPHQW�ILQGLQJ�D�PHFKDQLVP�WR�IXQG�D�UHVHDUFK�SURJUDP���
�
7KH�UHVHDUFK�WRSLFV�LGHQWLILHG�WKURXJKRXW�WKH�FKDSWHU�FDQ�EH�EURDGO\�FDWHJRUL]HG�LQWR�WKUHH�W\SHV��
����GHYHORSLQJ�PHWULFV�RU�PHDVXUHPHQWV�WKDW�FKDUDFWHUL]H�NH\�HOHPHQWV�RI�WKH�LQWHUSUHWLYH�
SURFHVV������DVVHVVLQJ�WKH�UHOLDELOLW\�RI�PHDVXUHV�RU�GHWHUPLQDWLRQV��DQG�����GHWHUPLQLQJ�WKH�
IDFWRUV�DVVRFLDWHG�ZLWK�GLIIHUHQW�SHUIRUPDQFH�OHYHOV����
�
�������� 'HYHORSLQJ�0HWULFV�
�
$FURVV�WKH�LQWHUSUHWLYH�VWDJHV��WKHUH�LV�D�QHHG�WR�FDUHIXOO\�GHILQH�HOHPHQWV�EHLQJ�XVHG�E\�
H[DPLQHUV�LQ�D�PDQQHU�WKDW�DOORZV�WKH�SURFHVVHV�WR�EH�VWXGLHG�TXDQWLWDWLYHO\��([DPSOHV�LQFOXGH�
GHYHORSLQJ�D�ZD\�WR�FKDUDFWHUL]H�VHOHFWHG�IHDWXUHV��SHUKDSV�E\�ORFDWLRQ�DQG�GHJUHH�RI�
FRQILGHQFH���GHYHORSLQJ�D�VHULHV�RI�LQGLFDWRUV�RI�VXIILFLHQF\��FRQGXFWLQJ�DGGLWLRQDO�ZRUN�RQ�WKH�
IUHTXHQF\�RI�IHDWXUHV�LQ�GLIIHUHQW�SRSXODWLRQV��DQG�SHUKDSV�XOWLPDWHO\�GHYHORSLQJ�D�PHDVXUH�RI�
WKH�FRPSOH[LW\�RI�D�SDUWLFXODU�FRPSDULVRQ��
�
������� $VVHVVLQJ�5HOLDELOLW\��5HSURGXFLELOLW\��DQG�9DOLGLW\�
�
$�SURFHVV�IRU�PDNLQJ�PHDVXUHPHQWV�RU�GHFLVLRQV�LV�UHOLDEOH�ZKHQ�WKH�RXWFRPHV�DUH�UHSHDWDEOH�
DQG�UHSURGXFLEOH��ERWK�ZLWKLQ�DQG�DFURVV�H[DPLQHUV��,W�LV�LPSRUWDQW�WKDW�IHDWXUH�VHOHFWLRQ��
VXIILFLHQF\�GHWHUPLQDWLRQ��IHDWXUH�ZHLJKWLQJ��MXGJPHQWV�UHJDUGLQJ�GLVWRUWLRQ��DQG�XOWLPDWH�
GHFLVLRQV�EH�UHSURGXFLEOH��$Q�H[DPLQHU�UHSHDWHGO\�SUHVHQWHG�ZLWK�WKH�VDPH�VHWV�RI�SULQWV�VKRXOG�
REWDLQ�WKH�VDPH�LQWHUSUHWLYH�FRQFOXVLRQV��LQWUD�H[DPLQHU�UHOLDELOLW\���DQG�GLIIHUHQW�H[DPLQHUV�DOVR�
VKRXOG�EH�DEOH�WR�REWDLQ�WKH�VDPH�UHVXOWV��LQWHU�H[DPLQHU�UHSURGXFLELOLW\���)RU�PDQ\��WKHVH�WZR�
FRQFHSWV�DUH�DW�WKH�KHDUW�RI�WKH�RQJRLQJ�GLVFXVVLRQ�DERXW�WKH�GHVLUDELOLW\�RI�UHVHDUFK�WR�UHDIILUP�
WKH�FRQVLVWHQF\�RI�ODWHQW�SULQW�MXGJPHQWV��6RPH�UHVHDUFK�KDV�EHHQ�FRQGXFWHG�RQ�WKLV�LVVXH����

�

�EXW�
PRUH�LV�QHHGHG����

$FFXUDF\�LV�ZKHWKHU�WKH�GHWHUPLQDWLRQV�PDGH�E\�WKH�DQDO\VW�FRUUHFWO\�H[SUHVV�WKH�WUXH�VWDWH�RI�
WKH�ZRUOG��7KLV�DFFXUDF\�FDQ�EH�PHDVXUHG�LQ�YDULRXV�ZD\V��DV�GLVFXVVHG�LQ�&KDSWHU����$�ILQDO�
WHUP��YDOLGLW\��DOVR�UHIHUV�WR�DFFXUDF\�EXW�H[WHQGV�IXUWKHU�WR�HQFRPSDVV�WKH�LVVXH�RI�ZKHWKHU�WKH�
PHDVXUHPHQWV��MXGJPHQWV��DQG�GHFLVLRQV�EHLQJ�PDGH�DUH�DSSURSULDWH�IRU�WKHLU�FRPPRQ�XVHV��
7KXV��YDOLGLW\�LV�D�UHODWLYH�WHUP��7KH�SRO\JUDSK�LV�D�YDOLG�PHDQV�RI�GHWHFWLQJ�VWUHVV��EXW�LWV�
YDOLGLW\�DV�D�GHYLFH�WR�GHWHFW�FRQVFLRXV�GHFHSWLRQ�LV�PXFK�PRUH�GRXEWIXO��:KHWKHU�$&(�9�GRHV�
ZKDW�LWV�SUDFWLWLRQHUV�FODLP�LW�GRHV�DQG�ZKHWKHU�WKH�UHVXOWLQJ�GHFLVLRQV�DUH�DGHTXDWHO\�VXSSRUWHG�
E\�VFLHQWLILF�NQRZOHGJH�DUH�TXHVWLRQV�DERXW�YDOLGLW\����

�������������������������������������������������
����/DQJHQEXUJ��*��³$�3HUIRUPDQFH�6WXG\�RI�WKH�$&(�9�3URFHVV��$�3LORW�6WXG\�WR�0HDVXUH�WKH�$FFXUDF\��3UHFLVLRQ��
5HSURGXFLELOLW\��5HSHDWDELOLW\��DQG�%LDVDELOLW\�RI�&RQFOXVLRQV�5HVXOWLQJ�IURP�WKH�$&(�9�3URFHVV�´�-RXUQDO�RI�
)RUHQVLF�,GHQWLILFDWLRQ������QR���������������±����(YHWW�DQG�:LOOLDPV��RS��FLW���'URU�DQG�&KDUOWRQ��RS��FLW��
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�
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&KDSWHU����,QWHUSUHWLQJ�/DWHQW�3ULQWV�

���

�
������� ([SODLQLQJ�9DULDWLRQV�LQ�3HUIRUPDQFH�
�
7KH�ILQDO�HOHPHQW�RI�D�UHVHDUFK�SURJUDP�ZRXOG�DWWHPSW�WR�H[SODLQ�REVHUYHG�YDULDWLRQV�LQ�
UHOLDELOLW\�RU�DFFXUDF\��$�NH\�TXHVWLRQ�WKDW�XQGHUOLHV�PXFK�RI�WKH�GLVFXVVLRQ�LQ�WKLV�FKDSWHU�LV�
KRZ�WKH�FRPSOH[LW\�RI�D�FRPSDULVRQ�LPSDFWV�WKH�UHOLDELOLW\�RI�WKH�GHWHUPLQHG�FRQFOXVLRQV��7KHUH�
DUH��KRZHYHU��DV�PDQ\�W\SHV�RI�DQDO\VHV�DV�RQH�FDQ�LPDJLQH��5HODWLQJ�SHUIRUPDQFH�WR�WKH�
LQGLYLGXDO�FKDUDFWHULVWLFV�RI�WKH�H[DPLQHU��LQFOXGLQJ�SK\VLFDO�FKDUDFWHULVWLFV��WUDLQLQJ�FRPSOHWHG��
DQG�DVSHFWV�RI�WKH�ZRUNLQJ�HQYLURQPHQW��PD\�KHOS�VXSHUYLVRUV�GHWHUPLQH�VWUDWHJLHV�IRU�
UHFUXLWPHQW�DQG�WUDLQLQJ�WR�RSWLPL]H�SHUIRUPDQFH��7KLV�OLVW�LV�QRW�FRPSUHKHQVLYH��,W�DUJXHV�
VWURQJO\��KRZHYHU��DV�GR�RWKHU�FKDSWHUV�LQ�WKLV�UHSRUW��IRU�DQ�H[WHQVLYH�UHVHDUFK�SURJUDP��
�

5HFRPPHQGDWLRQ������7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�VXSSRUW�D�UHVHDUFK�SURJUDP�WKDW�
DLPV�WR���

D� 'HYHORS�PHDVXUHV�DQG�PHWULFV�UHOHYDQW�WR�WKH�DQDO\VLV�RI�ODWHQW�SULQWV���
E� 8VH�VXFK�PHWULFV�WR�DVVHVV�WKH�UHSURGXFLELOLW\��UHOLDELOLW\��DQG�YDOLGLW\�RI�YDULRXV�

LQWHUSUHWLYH�VWDJHV�RI�ODWHQW�SULQW�DQDO\VLV��DQG�
F� ,GHQWLI\�NH\�IDFWRUV�UHODWHG�WR�YDULDWLRQV�LQ�SHUIRUPDQFH�RI�ODWHQW�SULQW�

H[DPLQHUV�GXULQJ�WKH�LQWHUSUHWDWLRQ�SURFHVV��
��
���� 6XPPDU\�
�
)RU�HDFK�LQWHUSUHWLYH�VWDJH�RI�ODWHQW�SULQW�H[DPLQDWLRQ��WKLV�FKDSWHU�RIIHUV�UHFRPPHQGDWLRQV�DQG�
EHVW�SUDFWLFHV�WR�KHOS�HQVXUH�WKH�DFFXUDF\�DQG�WUDQVSDUHQF\�RI�WKH�LQWHUSUHWLYH�SURFHVVHV��7KH�
FKDSWHU�GHVFULEHV�DQG�GHILQHV�WKH�PXOWLSOH�FULWLFDO�LQWHUSUHWLYH�VWDJHV�WKDW�DUH�SDUW�RI�HYHU\�ODWHQW�
SULQW�FRPSDULVRQ��7KH�:RUNLQJ�*URXS�EDVHG�LWV�DQDO\VLV�DQG�UHFRPPHQGDWLRQV�RQ�WKH�FXUUHQW�
VWDWH�RI�NQRZOHGJH�HVWDEOLVKHG�E\�SXEOLVKHG�UHVHDUFK�UHJDUGLQJ�WKH�LQWHUSUHWLYH�VWDJHV�DQG�RQ�WKH�
LPSOLFDWLRQV�RI�WKLV�UHVHDUFK�IRU�SRWHQWLDO�FRQFHUQV�DQG�SLWIDOOV�WKDW�PD\�DULVH�LQ�WKH�LQWHUSUHWLYH�
SURFHVV��



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����/RRNLQJ�$KHDG�WR�(PHUJLQJ�DQG�,PSURYLQJ�7HFKQRORJ\�

���

&KDSWHU����/RRNLQJ�$KHDG�WR�(PHUJLQJ�DQG�,PSURYLQJ�7HFKQRORJ\�
�
�
,QWURGXFWLRQ�DQG�6FRSH�
�
/DWHQW�SULQW�H[DPLQHUV�XVH�RQOLQH�GDWDEDVHV��GLJLWDO�HQKDQFHPHQW�VRIWZDUH��DQG�RWKHU�W\SHV�RI�
WHFKQRORJ\�WR�DVVLVW�ZLWK�WKH�$QDO\VLV��&RPSDULVRQ��([DPLQDWLRQ��DQG�9HULILFDWLRQ��$&(�9��
SURFHVV��&RPELQLQJ�WKHVH�WRROV�ZLWK�WKH�H[DPLQHU¶V�RZQ�H[SHUWLVH�FDQ�PDNH�LQYHVWLJDWLRQV�PRUH�
UHOLDEOH�DQG�HDVLHU�WR�H[SODLQ�WR�MXULHV��7KLV�FKDSWHU�GLVFXVVHV�KRZ�WKHVH�DQG�QHZHU�WHFKQRORJLHV�
FDQ�DXWRPDWH�FRPSOLFDWHG�DQG�ZRUN�LQWHQVLYH�SDUWV�RI�WKH�SURFHVV�DQG�WKHUHE\�UHGXFH�KXPDQ�
HUURU��,Q�SDUWLFXODU��WKH�FKDSWHU�DGGUHVVHV�WKH�IROORZLQJ�WHFKQRORJ\�UHODWHG�TXHVWLRQV��
�

x )LQJHUSULQW�DQG�SDOP�SULQW�GDWDEDVHV�DW�WKH�IHGHUDO��VWDWH��DQG�ORFDO�OHYHOV�FDQ�EH�VHDUFKHG�
WKURXJK�DXWRPDWHG�ILQJHUSULQW�LGHQWLILFDWLRQ�V\VWHP��$),6��GDWDEDVHV��ZKLFK�VDYHV�
H[DPLQHUV�IURP�PDQXDOO\�VHDUFKLQJ�WKURXJK�KXQGUHGV�RI�H[HPSODUV�ORRNLQJ�IRU�FORVH�
PDWFKHV��+RZ�FDQ�WKHVH�V\VWHPV��DQG�WKH�WUDLQLQJ�SURYLGHG�WR�H[DPLQHUV�LQ�WKHLU�XVH��EH�
LPSURYHG�WR�SURYLGH�JUHDWHU�FRQILGHQFH�LQ�WKH�UHVXOWV�DQG�PRUH�YDOXH�WR�H[DPLQHUV"�

x 'LJLWDO�VFDQQLQJ�GHYLFHV�NQRZQ�DV�OLYHVFDQ�DUH�IUHTXHQWO\�XVHG�WR�FDSWXUH�H[HPSODU�
SULQWV�DQG�WR�VXEPLW�WKHP�WR�DXWRPDWHG�V\VWHPV��7KLV�SURFHVV�DOORZV�KLJK�TXDOLW\�GLJLWDO�
LPDJHV�WR�EH�VWRUHG�LQ�FHQWUDO�GDWDEDVHV��+RZ�FDQ�WKLV�WHFKQRORJ\�EH�LPSURYHG"�

x :KHQ�FRPSDULQJ�GLJLWDO�H[HPSODUV�WR�GLJLWDO�ODWHQW�SULQWV��H[DPLQHUV�FDQ�HQKDQFH�WKH�
LPDJHV�WR�FODULI\�PLQXWH�GHWDLOV��:KDW�DUH�WKH�EHVW�SUDFWLFHV�IRU�HQKDQFHPHQW"�7KH�
SURFHVV�RI�HQKDQFHPHQW�FDQ�EH�FKDOOHQJHG�LQ�FRXUW��VR�H[DPLQHUV�PXVW�XQGHUVWDQG�DQG�EH�
DEOH�WR�H[SODLQ�WKH�WHFKQRORJ\��

x :KHQ�WHVWLI\LQJ��H[DPLQHUV�VKRXOG�TXDOLI\�WKHLU�FRQFOXVLRQV�LQVWHDG�RI�VWDWLQJ�DQ�
H[FOXVLRQ�RU�LGHQWLILFDWLRQ�LQ�DEVROXWH�WHUPV��:LWK�PRGHUQ�FRPSXWDWLRQDO�SRZHU��
UHVHDUFKHUV�KDYH�LPSOHPHQWHG�YDULRXV�SUREDELOLVWLF�PRGHOV�WR�DOORZ�H[DPLQHUV�WR�
TXDQWLI\�WKH�VLPLODULWLHV�EHWZHHQ�WZR�SULQWV�DQG�WR�DVVHVV�WKH�LPSOLFDWLRQV�RI�WKHVH�
VLPLODULWLHV��+RZ�FDQ�WKHVH�PRGHOV�EH�XVHG��DQG�ZKDW�DUH�WKHLU�ORQJ�WHUP�LPSOLFDWLRQV"�

x +RZ�FDQ�DXWRPDWHG�V\VWHPV�DVVLVW�LQ�DVFHUWDLQLQJ�WKH�TXDOLW\�DQG�TXDQWLW\�RI�WKH�IHDWXUHV�
LQ�D�ODWHQW�SULQW"��

x +RZ�GR�H[DPLQHUV�LQWHUDFW�ZLWK�QHZ�WHFKQRORJLFDO�WRROV"�+RZ�FDQ�WHFKQRORJ\�WUDLQLQJ�
SURJUDPV�EH�PRUH�HIIHFWLYH�IRU�H[DPLQHUV�DW�DOO�FDUHHU�OHYHOV"��

�
���� $XWRPDWHG�)LQJHUSULQW�,GHQWLILFDWLRQ�6\VWHPV�
�
$),6�GDWDEDVHV�H[LVW�DW�IHGHUDO��VWDWH��DQG�ORFDO�OHYHOV����

�������������������������������������������������
����6HH�JHQHUDOO\�0RVHV��.��³$XWRPDWHG�)LQJHUSULQW�,GHQWLILFDWLRQ�6\VWHP��$),6��´�7KH�)LQJHUSULQW�6RXUFHERRN��
1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��������

�7KH�,QWHJUDWHG�$XWRPDWHG�)LQJHUSULQW�
,GHQWLILFDWLRQ�6\VWHP��,$),6���PDQDJHG�E\�WKH�)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ��)%,���KROGV�
PRVW�RI�WKH�ILQJHUSULQW�VHWV�DQG�RWKHU�LGHQWLILFDWLRQ�UHFRUGV�FROOHFWHG�LQ�WKH�FRXQWU\��ERWK�IURP�
FULPLQDO�DQG�FLYLO�VRXUFHV��,Q�DGGLWLRQ��HYHU\�VWDWH�HLWKHU�KDV�LWV�RZQ�$),6�RU�VKDUHV�DQ�$),6�
ZLWK�RWKHU�VWDWHV��0DQ\�ORFDOLWLHV��HVSHFLDOO\�ODUJH�PHWURSROLWDQ�DUHDV��KDYH�WKHLU�RZQ�V\VWHPV�DV�
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���

ZHOO��$OO�RI�WKHVH�DXWRPDWHG�V\VWHPV�KDYH�FDSDELOLWLHV�VXFK�DV�ODWHQW�SULQW�VHDUFKLQJ��HOHFWURQLF�
LPDJH�VWRUDJH��DQG�ILQJHUSULQW�LPDJH�WUDQVPLVVLRQ��DQG�VRPH�LQFOXGH�SDOP�SULQWV�DV�ZHOO�����,Q�
FULPLQDO�FDVHV��,$),6�VHDUFKHV�WKURXJK�PLOOLRQV�RI�FULPLQDO�HQWULHV�DQG�UHWXUQV�UHVXOWV�LQ�DERXW�
���PLQXWHV�����
�

���

������ 7UDLQLQJ�
�
7KH�FRPSDQLHV�WKDW�VXSSO\�$),6�VRIWZDUH�DQG�KDUGZDUH�SURYLGH�JHQHUDO�WUDLQLQJ�RQ�XVLQJ�WKH�
V\VWHP��EXW�WKH\�GR�QRW�FOHDUO\�GHILQH�ZKLFK�ODWHQW�SULQWV�DUH�PRVW�VXLWDEOH�IRU�GDWDEDVH�VHDUFKHV��
:LWK�H[SHULHQFH��ODWHQW�SULQW�H[DPLQHUV�PD\�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�ZKDW�PDNHV�D�ODWHQW�
SULQW�RI�³$),6�TXDOLW\´�IRU�D�SDUWLFXODU�V\VWHP��EXW�UHFHLYLQJ�IRUPDO�LQVWUXFWLRQ�DQG�WUDLQLQJ�LQ�
PDNLQJ�WKHVH�GHWHUPLQDWLRQV�ZRXOG�EH�PRUH�HIILFLHQW��
�
/LNHZLVH��$),6�YHQGRUV�W\SLFDOO\�GR�QRW�SURYLGH�WUDLQLQJ�RQ�KRZ�WR�HQFRGH�D�ODWHQW�SULQW�WR�
PD[LPL]H�WKH�PDWFK�FDSDELOLWLHV�RI�WKH�V\VWHP��$Q�$),6�VHDUFK�PHUHO\�SURYLGHV�D�OLVW�RI�
H[HPSODUV�ZLWK�WKH�KLJKHVW�VLPLODULW\�VFRUHV��DV�GHWHUPLQHG�E\�D�SURSULHWDU\�DOJRULWKP��/DWHQW�
SULQW�H[DPLQHUV�RIWHQ�XVH�WULDO�DQG�HUURU��HQWHULQJ�WKH�VDPH�ODWHQW�SULQW�PXOWLSOH�ZD\V�WR�VHH�WKH�
HIIHFW�RQ�WKH�UHVXOWLQJ�FDQGLGDWH�OLVW��9HQGRUV�VKRXOG�H[SDQG�WKHLU�WUDLQLQJ�SURJUDPV�WR�LQFOXGH�
LQVWUXFWLRQ�LQ�WKH�PRVW�HIIHFWLYH�PHWKRGV�IRU�HQFRGLQJ��
�
,Q�DGGLWLRQ��PRUH�HGXFDWLRQ�RQ�WKH�PHDQLQJ�RI�WKH�$),6�VFRUHV�FRXOG�EH�XVHIXO��6RPH�H[DPLQHUV�
XVH�UDQN�RU�VFRUH�DV�D�ILOWHU��KRSLQJ�WR�DYRLG�ZDVWLQJ�WLPH�RQ�IUXLWOHVV�FRPSDULVRQV��7KXV��PDQ\�
H[DPLQHUV�ZLOO�QRW�ORRN�EH\RQG�UDQN���RU�����VRPHWLPHV�E\�SROLF\���6RPH�H[DPLQHUV�XVH�D�
V\VWHP�VSHFLILF�VFRUH�DV�D�FXWRII��2WKHUV�ORRN�DW�FDQGLGDWHV�EDVHG�XSRQ�WKH�GLIIHUHQFHV�EHWZHHQ�
VFRUHV��EHOLHYLQJ�WKDW�DQ\�VFRUH�WKDW�LV�VXEVWDQWLDOO\�JUHDWHU�WKDQ�WKDW�IRU�WKH�QH[W�FDQGLGDWH�LV�
ZRUWK�FRPSDULQJ��ZKHUHDV�D�VHULHV�RI�FDQGLGDWHV�ZLWK�YHU\�VLPLODU�VFRUHV�DUH�PXFK�OHVV�OLNHO\�WR�
EH�PDWFKHV��6RPH�H[DPLQHUV�ORRN�DW�DOO�WKH�FDQGLGDWHV��DVVLJQLQJ�VRPH�ZHLJKW�WR�D�KLJK�$),6�
VFRUH�RU�UDQN��6WLOO�RWKHU�H[DPLQHUV�HQWLUHO\�GLVUHJDUG�VFRUH�DQG�UDQN�LQIRUPDWLRQ��7KHUH�LV�VRPH�
HYLGHQFH�WKDW�NQRZLQJ�WKH�UDQN�RI�DQ�$),6�FDQGLGDWH�LQIOXHQFHV�WKH�MXGJPHQWV�RI�VRPH�
H[DPLQHUV��EXW�LW�LV�QRW�FOHDU�ZKHWKHU�WKLV�NQRZOHGJH�EHQHILWV�RU�KLQGHUV�WKH�$&(�9�SURFHVV�����
�

�

2Q�WKH�EDVLV�RI�WKH�DYDLODEOH�UHVHDUFK��ZH�FDQ�PDNH�QR�UHFRPPHQGDWLRQ�RQ�ZKHWKHU�WKH�
H[DPLQHU�VKRXOG�EH�EOLQGHG�WR�WKH�VFRUHV�RU�UDQNV�RI�$),6�JHQHUDWHG�H[HPSODUV�ZKHQ�
FRQGXFWLQJ�FRPSDULVRQV�DQG�HYDOXDWLRQV��5HJDUGOHVV�RI�WKH�DGYLVDELOLW\�RI�NQRZLQJ�WKH�VFRUHV�RU�
UDQNV�RI�WKHVH�H[HPSODUV��KRZHYHU��ODWHQW�SULQW�H[DPLQHUV�ZKR�IUHTXHQWO\�ZRUN�ZLWK�H[HPSODUV�
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Figure 4.1: Example of a color replacement filter to remove color from a playing card241

�������������������������������������������������
����,PDJHV�UHSURGXFHG�DQG�DGDSWHG�FRXUWHV\�RI�5REHUW�*DUUHWW��SDVW�SUHVLGHQW�DQG�FKDLUPDQ�RI�WKH�ERDUG�RI�WKH�
,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��

�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����/RRNLQJ�$KHDG�WR�(PHUJLQJ�DQG�,PSURYLQJ�7HFKQRORJ\�

���

�
 

Figure 4.2: Example of filters used to adjust color levels and to reverse the colors242
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�������������������������������������������������
����$QQRWDWLRQ��$GPLVVLELOLW\�DQG�:HLJKW�RI�)LQJHUSULQW�(YLGHQFH�2EWDLQHG�RU�9LVXDOL]HG�E\�&KHPLFDO��/DVHU��DQG�
'LJLWDOO\�(QKDQFHG�,PDJLQJ�3URFHVVHV��$/5��WK�$OHUW��������������������
����,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��³5HVROXWLRQ�9,,�´�,GHQWLILFDWLRQ�1HZV������$XJXVW��������
����,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��,$,�5HVROXWLRQ����������,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��
-XO\�����������
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SULQW�HYLGHQFH��RWKHU�PRGHOV�KDYH�DLPHG�DW�SURYLQJ�WKH�XQLTXHQHVV�RI�ODWHQW�SULQW�LPSUHVVLRQV��
DQG�VWLOO�RWKHUV�KDYH�IRFXVHG�RQ�TXDQWLI\LQJ�WKH�ZHLJKW�RI�WKH�ODWHQW�SULQW�HYLGHQFH�LQ�WKH�FDVH����
�

�

3UREDELOLW\�PRGHOV�GDWH�EDFN�WR�*DOWRQ¶V������PRGHO�����0RGHUQ�HIIRUWV�WR�GHWHUPLQH�WKH�
SUREDELOLW\�RI�FRUUHFW�ODWHQW�SULQW�LGHQWLILFDWLRQ�DUH�EDVHG�XSRQ�GHWHUPLQLQJ�WKH�ORFDWLRQV�RI�
PLQXWLDH�����RI�PLQXWLDH�DQG�ULGJHV�����DQG�HYHQ�RI�SRUHV���

�

��VHH�)LJXUH�������7KHVH�PRGHOV�
LQFRUSRUDWH�PHDVXUHV�RI�WROHUDQFH�LQ�DFFRXQWLQJ�IRU�VNLQ�GLVWRUWLRQ�DQG�WKH�GHJUDGDWLRQ�RI�FULPH�
VFHQH�LPSUHVVLRQV��7R�GDWH��UHVHDUFK�LQWR�SUREDELOLW\�PRGHOV�KDV�EHHQ�OLPLWHG�WR�WKH�GLVWDO�
VHJPHQWV�RI�WKH�ILQJHUV��WKH�UHPDLQGHU�RI�WKH�IULFWLRQ�ULGJH�VNLQ�KDV�QRW�EHHQ�FRQVLGHUHG��%\�
HVWLPDWLQJ�WKH�SUREDELOLW\�RI�UDQGRP�FRUUHVSRQGHQFH�IRU�DQ\�JLYHQ�VHW�RI�ODWHQW�SULQW�IHDWXUHV�
UDWKHU�WKDQ�WKH�SUREDELOLW\�RI�DOO�RI�WKH�IHDWXUHV�RI�D�FRPSOHWH�H[HPSODU��WKH�FDOFXODWLRQV�UHIOHFW�
WKH�TXDQWLW\�RI�LQIRUPDWLRQ�SUHVHQW�LQ�WKH�ODWHQW�ILQJHUSULQW���

�
�

Figure 4.3: An example of some minutiae locations in a fingerprint256
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$OWKRXJK�WKH�PRGHUQ�PRGHOV�UHSUHVHQW�D�PDMRU�LPSURYHPHQW�RYHU�WKH�HDUO\�HIIRUWV��PRVW�PRGHOV�
DVVXPH�LQGHSHQGHQFH�DPRQJ�PLQXWLDH����

�������������������������������������������������
����6WRQH\��'��³0HDVXUHPHQW�RI�)LQJHUSULQW�,QGLYLGXDOLW\�´�,Q�$GYDQFHV�LQ�)LQJHUSULQW�7HFKQRORJ\��HGLWHG�E\�+HQU\�
&��/HH�DQG�5�(��*DHQVVOHQ�����±�����QG�HG��&5&�3UHVV��������/DQJHQEXUJ��*��³6FLHQWLILF�5HVHDUFK�LQ�WKH�)RUHQVLF�
'LVFLSOLQH�RI�)ULFWLRQ�5LGJH�,QGLYLGXDOL]DWLRQ�´�,Q�7KH�)LQJHUSULQW�6RXUFHERRN��1DWLRQDO�,QVWLWXWH�RI�-XVWLFH���������

�7KDW�LV��WKH\�DVVXPH�WKDW�WKH�RFFXUUHQFH�RI�RQH�
PLQXWLD�KDV�QR�UHODWLRQVKLS�WR�WKH�RFFXUUHQFH�RI�DQ\�RWKHU�VHW�RI�PLQXWLDH��+RZHYHU��PLQXWLDH�
PLJKW�QRW�EH�LQGHSHQGHQW��6RPH�GDWD��VHH�&KDSWHU����LQGLFDWH�WKDW�WKH�IUHTXHQF\�RI�FHUWDLQ�

����*DOWRQ��)��)LQJHU�3ULQWV��������5HSULQW��:LOOLDP�6��+HLQ�	�&R���������
����'DVV��6���<��=KX��DQG�$��-DLQ��³6WDWLVWLFDO�0RGHOV�IRU�$VVHVVLQJ�WKH�,QGLYLGXDOLW\�RI�)LQJHUSULQWV�´�3URFHHGLQJV��
)RXUWK�,(((�:RUNVKRS�RQ�$XWRPDWLF�,GHQWLILFDWLRQ�$GYDQFHG�7HFKQRORJ\���������
����&KHQ��<��DQG�$��-DLQ��³%H\RQG�0LQXWLDH��$�)LQJHUSULQW�,QGLYLGXDOLW\�0RGHO�ZLWK�3DWWHUQ��5LGJH��DQG�3RUH�
)HDWXUHV�´�,Q�3URFHHGLQJV��,QWHUQDWLRQDO�&RQIHUHQFH�RQ�%LRPHWULFV��,&%���$GYDQFHV�LQ�%LRPHWULFV��7KLUG�
,QWHUQDWLRQDO�&RQIHUHQFH��$OJKHUR��,WDO\��-XQH��±���������6X��&��DQG�6��6ULKDUL��³(YDOXDWLRQ�RI�5DULW\�RI�
)LQJHUSULQWV�LQ�)RUHQVLFV�´�,Q�3URFHHGLQJV�RI�1HXUDO�,QIRUPDWLRQ�3URFHVVLQJ�6\VWHPV�&RQIHUHQFH��9DQFRXYHU��
&DQDGD��'HFHPEHU�������
����&KHQ�DQG�-DLQ��RS��FLW��
����)LQJHUSULQW�LPDJH�DGDSWHG�IURP�WKH�5R\DO�&DQDGLDQ�0RXQWHG�3ROLFH��)LQJHUSULQW�0DQXDO��&KDSWHU����5R\DO�
&DQDGLDQ�0RXQWHG�3ROLFH��������
����3DQNDQWL��6���6��3UDEKDNDU��DQG�$��-DLQ��³2Q�WKH�,QGLYLGXDOLW\�RI�)LQJHUSULQWV�´�,(((�7UDQVDFWLRQV�RQ�3DWWHUQ�
$QDO\VLV�DQG�0DFKLQH�,QWHOOLJHQFH������QR������������������
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PLQXWLDH�YDULHV�GHSHQGLQJ�RQ�WKH�ORFDWLRQ�RI�WKH�PLQXWLDH�ZLWKLQ�WKH�ODUJHU�SDWWHUQ��2QH�VWXG\�
UHSRUWV�WKDW�LQ���������UDQGRPO\�FKRVHQ�ILQJHUSULQWV�RI�H[HPSODU�TXDOLW\��WKHUH�LV�RQO\�D�������
SUREDELOLW\�WKDW�VRPH�SDLU�RI�WKHP�ZLOO�PDWFK�LQ�UHJDUG�WR�ERWK�PLQXWLDH�DQG�ULGJH�VKDSH�����
:LWKRXW�WKH�DVVXPSWLRQ�RI�LQGHSHQGHQFH��KRZHYHU��WKH�FRPSXWHG�SUREDELOLW\�FRXOG�EH�RUGHUV�RI�
PDJQLWXGH�KLJKHU����
�

��

/LNHOLKRRG�5DWLR�0RGHOV�
6RPH�VFLHQWLVWV�KDYH�GHYHORSHG�PRGHOV�WKDW�SURYLGH�OLNHOLKRRG�UDWLRV�LQ�ELRPHWULF�YHULILFDWLRQ����
DQG�LQ�IRUHQVLF�IULFWLRQ�ULGJH�DQDO\VLV����

�

�7KH�OLNHOLKRRG�UDWLR�FRPELQHV�LQIRUPDWLRQ�RQ�WKH�
VLPLODULW\�DQG�UDULW\�RI�IHDWXUHV�LQ�D�SDLU�RI�SULQWV��,Q�RQH�DSSURDFK��WKH�LQLWLDO�VWHS�LV�WR�
TXDQWLWDWLYHO\�FRPSDUH�DQ�DSSURSULDWH�VHW�RI�IHDWXUHV�FKDUDFWHUL]LQJ�/HYHO���'HWDLO��/�'��VXFK�DV�
ULGJH�IORZ��/HYHO���'HWDLO��/�'��VXFK�DV�PLQXWLDH��DQG�PLQXWH�/HYHO���'HWDLO��/�'��GHWDLOV�VXFK�
DV�SRUHV�EHWZHHQ�WKH�WZR�ILQJHUSULQW�LPDJHV��7KLV�SURFHVV�RI�PDUNLQJ�IHDWXUHV�FDQ�EH�HQWLUHO\�
PDQXDO�RU�SDUWO\�RU�IXOO\�DXWRPDWHG��,I�D�VLQJOH�QXPEHU�LV�XVHG�DV�DQ�RYHUDOO�PHDVXUH�RI�
VLPLODULW\�DQG�UDULW\��LWV�SUREDELOLW\�GLVWULEXWLRQV�LQ�WZR�SRSXODWLRQV�FDQ�EH�FRQVLGHUHG��2QH�
SUREDELOLW\�GLVWULEXWLRQ�FRPHV�IURP�D�ODUJH�QXPEHU�RI�LPDJHV�GHULYHG�IURP�WKH�VDPH�ILQJHU��WKH�
RWKHU�FRPHV�IURP�D�VDPSOH�RI�LPDJHV�GHULYHG�IURP�WKH�ILQJHUV�RI�GLIIHUHQW�LQGLYLGXDOV��7KH�
OLNHOLKRRG�UDWLR�LQGLFDWHV�KRZ�PDQ\�WLPHV�PRUH�SUREDEOH�LW�LV�WR�ILQG�FKDUDFWHULVWLFV�ZLWK�WKH�
RYHUDOO�VLPLODULW\�VFRUH�ZKHQ�WKH�NQRZQ�H[HPSODU�DQG�WKH�ODWHQW�FRPH�IURP�WKH�VDPH�ILQJHU�WKDQ�
ZKHQ�WKH\�FRPH�IURP�GLIIHUHQW�ILQJHUV���)RU�IXUWKHU�H[SODQDWLRQ�RI�OLNHOLKRRG�UDWLRV��VHH�
&KDSWHUV�������DQG������

6WXGLHV�RI�OLNHOLKRRG�UDWLR�PRGHOV�KDYH�SURGXFHG�DW�OHDVW�WKUHH�LPSRUWDQW�ILQGLQJV����

�������������������������������������������������
����6X��&��DQG�6��6ULKDUL��³*HQHUDWLYH�0RGHOV�IRU�)LQJHUSULQW�,QGLYLGXDOLW\�8VLQJ�5LGJH�0RGHOV�´�,Q�3URFHHGLQJV�
��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�3DWWHUQ�5HFRJQLWLRQ��7DPSD��)ORULGD��'HFHPEHU��±����������

�)LUVW��ZKHQ�
ILQJHUSULQW�LPSUHVVLRQV�FRPH�IURP�WKH�VDPH�VRXUFH��WKH\�GLVSOD\�D�ODUJH�QXPEHU�RI�PDWFKLQJ�
IHDWXUHV��DQG�WKH�OLNHOLKRRG�UDWLR�LV�ODUJH��6HFRQG��VDPH�VRXUFH�LPSUHVVLRQV�LQIUHTXHQWO\�\LHOG�
OLNHOLKRRG�UDWLRV�OHVV�WKDQ�RQH�ZKHQ�WKH�WZR�LPSUHVVLRQV�KDYH�WKH�VDPH�RULJLQ��&RQYHUVHO\��
OLNHOLKRRG�UDWLRV�JUHDWHU�WKDQ�RQH�VHOGRP�DSSHDU�ZKHQ�WKH�WZR�SULQWV�KDYH�GLIIHUHQW�RULJLQV��
7KXV��UHVHDUFK�ZLWK�GDWD�VHWV�LQ�ZKLFK�JURXQG�WUXWK�LV�NQRZQ�GHPRQVWUDWHV�WKDW�WKH�PRGHOV�
XVXDOO\�SRLQW�WR�WKH�FRUUHFW�FRQFOXVLRQ��,Q�DGGLWLRQ��WKHVH�GDWD�VHWV�FDQ�EH�XVHG�WR�HVWLPDWH�HUURU�
UDWHV�IRU�PDNLQJ�DOO�GHFLVLRQV�EDVHG�VWULFWO\�XSRQ�D�SDUWLFXODU�WKUHVKROG�IRU�WKH�OLNHOLKRRG�UDWLR��
)LQGLQJ�PXFK�ODUJHU�OLNHOLKRRG�UDWLRV�IRU�LPSUHVVLRQV�IURP�WKH�VDPH�VRXUFH�WKDQ�IRU�LPSUHVVLRQV�
IURP�GLIIHUHQW�VRXUFHV�VXSSRUWV�WKH�FODLP�WKDW�ILQJHUSULQWV�FRQWDLQ�KLJKO\�GLVFULPLQDWLQJ�

����5HFHQW�ZRUN�UHOD[LQJ�WKH�LQGHSHQGHQFH�DVVXPSWLRQ�LV�6X�DQG�6ULKDUL��������RS��FLW��
����%D]HQ��$��DQG�5��9HOGKX\LV��³/LNHOLKRRG�5DWLR�%DVHG�%LRPHWULF�9HULILFDWLRQ�´�,Q�,(((�7UDQVDFWLRQV�RQ�&LUFXLWV�
DQG�6\VWHPV�9LGHR�7HFKQRORJ\�����������������*RQ]DOH]�5RGULJXH]��-���-��)LHUUH]�$JXLODU��'��5DPRV�&DVWUR��HW�DO��
³%D\HVLDQ�$QDO\VLV�RI�)LQJHUSULQW��)DFH�DQG�6LJQDWXUH�(YLGHQFHV�ZLWK�$XWRPDWLF�%LRPHWULF�6\VWHPV�´�)RUHQVLF�
6FLHQFH�,QWHUQDWLRQDO��������������������
����&KDPSRG��&��DQG�3��0DUJRW��³&RPSXWHU�$VVLVWHG�$QDO\VLV�RI�0LQXWLDH�2FFXUUHQFHV�RQ�)LQJHUSULQWV�´�,Q�
3URFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�6\PSRVLXP�RQ�)LQJHUSULQW�'HWHFWLRQ�DQG�,GHQWLILFDWLRQ����������������1HXPDQQ��
&���&��&KDPSRG��5��3XFK�6ROLV��HW�DO��³&RPSXWDWLRQ�RI�/LNHOLKRRG�5DWLRV�LQ�)LQJHUSULQW�,GHQWLILFDWLRQ�IRU�
&RQILJXUDWLRQV�RI�$Q\�1XPEHU�RI�0LQXWLDH�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV������QR���������������±�����1HXPDQQ��&���
&��&KDPSRG��5��3XFK�6ROLV��HW�DO��³&RPSXWDWLRQ�RI�/LNHOLKRRG�5DWLRV�LQ�)LQJHUSULQW�,GHQWLILFDWLRQ�IRU�
&RQILJXUDWLRQV�RI�7KUHH�0LQXWLDH�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV��������������������(JOL��1���&��&KDPSRG��DQG�3��
0DUJRW��³(YLGHQFH�(YDOXDWLRQ�LQ�)LQJHUSULQW�&RPSDULVRQ�DQG�$XWRPDWHG�)LQJHUSULQW�,GHQWLILFDWLRQ�6\VWHPV²
0RGHOOLQJ�:LWKLQ�)LQJHU�9DULDELOLW\�´�)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO������������������±�����
����&KDPSRG�DQG�0DUJRW��RS��FLW���1HXPDQQ��&KDPSRG��3XFK�6ROLV��HW�DO���������RS��FLW���1HXPDQQ��&KDPSRG��3XFK�
6ROLV��������RS��FLW���(JOL��&KDPSRG��DQG�0DUJRW��RS��FLW���
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LQIRUPDWLRQ��)LQDOO\��GLIIHUHQW�FRQILJXUDWLRQV�RI�WKH�VDPH�QXPEHU�RI�PLQXWLDH�SURGXFH�GLIIHUHQW�
OLNHOLKRRG�UDWLRV��GHSHQGLQJ�RQ�WKH�VSDWLDO�UHODWLRQVKLS�EHWZHHQ�WKH�PLQXWLDH��,Q�PDQ\�LQVWDQFHV��
FRQILJXUDWLRQV�ZLWK�IHZ�PLQXWLDH�KDYH�ODUJHU�OLNHOLKRRG�UDWLRV�WKDQ�FRQILJXUDWLRQV�ZLWK�PRUH�
PLQXWLDH��,W�IROORZV�WKDW�D�VLPSOH�FRXQW�RI�PDWFKLQJ�PLQXWLDH�LV�DQ�LPSUHFLVH�PHDVXUH�RI�WKH�
VLPLODULW\�RI�WZR�SULQWV���
�
)XWXUH�3UREDELOLVWLF�0RGHOV�
$GGLWLRQDO�ZRUN�VKRXOG�EH�GRQH�WR�IXUWKHU�GHPRQVWUDWH�WKH�UHOLDELOLW\�DQG�YDOLGLW\�RI�ODWHQW�SULQW�
SUREDELOLVWLF�PRGHOV��7KLV�ZRUN�ZLOO�QHFHVVLWDWH�VWXGLHV�ZLWK�ODUJH�VFDOH��UHSUHVHQWDWLYH�
GDWDEDVHV��)XUWKHUPRUH��RQFH�D�PRGHO�LV�YDOLGDWHG��FDUHIXO�WKRXJKW�PXVW�EH�JLYHQ�WR�WKH�EHVW�
PHWKRG�RI�FRPPXQLFDWLQJ�LWV�RXWSXW�WR�WKH�DFWRUV�LQ�WKH�FULPLQDO�MXVWLFH�V\VWHP��VHH�&KDSWHU������
�
7R�IDFLOLWDWH�WKH�GHYHORSPHQW�RI�SUREDELOLVWLF�PRGHOV��D�UHVHDUFK�GDWDEDVH�FRXOG�EH�FUHDWHG�E\�
UHPRYLQJ�SHUVRQDO�LGHQWLILHUV�IURP�GLJLWDO�LPDJHV�LQ�$),6�GDWDEDVHV��$QRQ\PRXV�YHUVLRQV�RI�
FULPLQDO�'1$�GDWDEDVHV�KDYH�EHHQ�XVHG�IRU�VWDWLVWLFDO�UHVHDUFK�����DQG�WKHUH�LV�QR�LQVXSHUDEOH�
OHJDO�REVWDFOH�WR�GRLQJ�WKH�VDPH�ZLWK�ILQJHUSULQW�UHFRUGV�LQ�WKH�SRVVHVVLRQ�RI�WKH�JRYHUQPHQW����

�

�
7KH�RQO\�VRFLDO�RU�SV\FKRORJLFDO�ULVN�WR�LQGLYLGXDOV�ZKRVH�SULQWV�DUH�LQ�WKH�H[LVWLQJ�GDWDEDVHV�LV�
WKDW�WKH�GH�LGHQWLILHG�LPDJHV�IURP�D�FULPLQDO�ILOH�VRPHKRZ�ZRXOG�SHUPLW�D�UHVHDUFKHU�WR�GLVFRYHU�
ZKR�KDV�EHHQ�DUUHVWHG�IRU�RU�FRQYLFWHG�RI�XQVSHFLILHG�FULPHV��+RZHYHU��WKH�UHVHDUFKHUV�KDYH�QR�
PHDQV�WR�OLQN�DQ�LPDJH�ZLWK�D�QDPH��DQG�HYHQ�LI�WKH\�FRXOG�GR�VR��WKDW�DQ�LQGLYLGXDO�KDV�D�
FULPLQDO�FRQYLFWLRQ�QRUPDOO\�LV�QRW�SULYDWH�LQIRUPDWLRQ��7KHUHIRUH��$),6�GDWDEDVH�DGPLQLVWUDWRUV�
VKRXOG�WDNH�WKH�VLPSOH�VWHS�RI�GH�LGHQWLI\LQJ�D�ODUJH�VHW�RI�GLJLWDO�LPDJHV�IRU�UHVHDUFK�SXUSRVHV��
7KLV�ZLOO�SHUPLW�WKH�YDOLGDWLRQ�RI�SUREDELOLVWLF�PRGHOV�DQG�ZLOO�IDFLOLWDWH�VWXGLHV�LQWR�WKH�
IUHTXHQFLHV�RI�YDULRXV�ILQJHUSULQW�IHDWXUHV��GLVFXVVHG�LQ�&KDSWHU������

5HFRPPHQGDWLRQ������7R�IDFLOLWDWH�WKH�YDOLGDWLRQ�RI�SUREDELOLVWLF�PRGHOV�DQG�RWKHU�
VWDWLVWLFDO�UHVHDUFK��WKH�IHGHUDO�JRYHUQPHQW�VKRXOG�FUHDWH�ODUJH��DQRQ\PRXV�GDWDEDVHV�
RI�H[HPSODUV�DQG�ODWHQW�SULQWV��

�
0RUH�JHQHUDOO\��ZLWK�VXLWDEOH�VXSSRUW�IRU�PRGHUQ�UHVHDUFK��VRPH�RI�WKH�SUREDELOLW\�PRGHOV�WKDW�
UHVHDUFKHUV�DUH�FXUUHQWO\�GHYHORSLQJ�FRXOG�EH�DGGHG�WR�WKH�H[DPLQHU¶V�WRRONLW�LQ�WKH�QHDU�IXWXUH��
7R�SUHSDUH�IRU�VXFK�PRGHOV��WKH�ODWHQW�SULQW�H[DPLQHU�FRPPXQLW\�VKRXOG�IRUPXODWH�ZRUNIORZ�
JXLGHOLQHV�WR�WUDQVLWLRQ�WKH�PRGHOV�IURP�WKH�UHVHDUFK�VHWWLQJ�WR�WKH�IRUHQVLF�ODERUDWRU\�DQG�VKRXOG�
EHJLQ�WUDLQLQJ�H[DPLQHUV�LQ�HOHPHQWDU\�SUREDELOLW\�DQG�VWDWLVWLFV�WR�HQDEOH�WKHP�WR�LQWHUSUHW�WKH�
RXWSXW�RI�WKH�PRGHOV��5HFRPPHQGDWLRQV�����DQG�����LQ�&KDSWHU����FRQFHUQLQJ�IHGHUDO�VXSSRUW�RI�
UHVHDUFK�DQG�HGXFDWLQJ�H[DPLQHUV�DERXW�VWDWLVWLFDO�PHWKRGV��DUH�SHUWLQHQW�KHUH��
�
������� $GPLVVLELOLW\�
�
2QFH�YDOLGDWLRQ�VWXGLHV�DUH�SXEOLVKHG��RSLQLRQV�EDVHG�XSRQ�D�SUREDELOLW\�PRGHO�FRXOG�EH�
SURIIHUHG�LQ�FRXUW��,I�RSSRVLQJ�FRXQVHO�REMHFWV�DQG�FKDOOHQJHV�WKH�YDOLGLW\�RI�WKH�PRGHOV��WKH�
FRXUWV�ZRXOG�QHHG�WR�GHWHUPLQH�WKH�DGPLVVLELOLW\�RI�WKH�HYLGHQFH��$V�GLVFXVVHG�LQ�&KDSWHU����WKH�
OHDGLQJ�VWDQGDUGV�LQ�WKH�8QLWHG�6WDWHV�IRU�PDNLQJ�WKLV�GHWHUPLQDWLRQ�DUH�WKH�VFLHQWLILF�YDOLGLW\�

�������������������������������������������������
����.D\H��'��³7UDZOLQJ�'1$�'DWDEDVHV�IRU�3DUWLDO�0DWFKHV��:KDW�,V�WKH�)%,�$IUDLG�2I"´�&RUQHOO�-RXUQDO�RI�/DZ�
DQG�3XEOLF�3ROLF\������������������
����6HH���8�6�&�������D�E���������8�6�&��������J�E���
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�

�
�
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���

VWDQGDUG�RI�'DXEHUW�Y��0HUUHOO�'RZ�3KDUPDFHXWLFDOV��,QF�����DQG�WKH�JHQHUDO�DFFHSWDQFH�
VWDQGDUG�RI�)U\H�Y��8QLWHG�6WDWHV����

�

�8QGHU�WKHVH�VWDQGDUGV��WKH�SURSRQHQW�RI�WKH�RXWSXW�RI�D�
VWDWLVWLFDO�PRGHO�RU�DQ�H[DPLQHU¶V�RSLQLRQ�EDVHG�RQ�WKLV�PRGHO�ZRXOG�KDYH�WR�VKRZ�WKDW�WKH�
PRGHO�LV�YDOLG�RU�JHQHUDOO\�DFFHSWHG�LQ�WKH�VFLHQWLILF�FRPPXQLW\��,W�LV�SUHPDWXUH�WR�SUHGLFW�ZKLFK�
SUREDELOLVWLF�PRGHOV�ZLOO�EH�YDOLGDWHG�DQG�SURYHQ�XVHIXO�LQ�FRXUW��WKH�RSWLPDO�PRGHO�PD\�SURYH�
WR�EH�RQH�WKDW�KDV�\HW�WR�EH�SURSRVHG��,W�LV�SRVVLEOH�WKDW�PXOWLSOH�RSLQLRQV�EDVHG�XSRQ�GLIIHUHQW�
SUREDELOLW\�PRGHOV�DV�ZHOO�DV�WKH�RXWSXW�RI�WKH�PRGHO�LWVHOI�ZRXOG�EH�DGPLVVLEOH���

������� ,PSOLFDWLRQV�RI�WKH�9DOLGDWLRQ�RI�D�3UREDELOLVWLF�0RGHO�
�
$�XVHDEOH�SUREDELOLVWLF�PRGHO�FRXOG�VLJQLILFDQWO\�DIIHFW�WKH�PHWKRGV�RI�ODWHQW�SULQW�H[DPLQDWLRQ��
)LUVW��WKH�PRGHO�PLJKW�UHTXLUH�QHZ�PHWULFV�LQ�ODWHQW�SULQW�LPDJHV��WKDW�LV��WKH�GRFXPHQWDWLRQ�DQG�
PHDVXUHPHQW�RI�QHZ�IHDWXUHV��6RPH�RI�WKH�FXUUHQW�PRGHOV�UHO\�RQ�PHDVXUHPHQWV�WKDW�PDQ\�
H[DPLQHUV�GR�QRW�WDNH��VXFK�DV�WKH�GLVWDQFH�EHWZHHQ�IULFWLRQ�ULGJH�IHDWXUHV��,I�PHDVXUHPHQWV�DQG�
WKH�FRPSXWDWLRQ�FDQ�EH�DXWRPDWHG��WKHQ�WKH�XVH�RI�WKH�PRGHO�FRXOG�UHGXFH�WKH�ULVN�RI�KXPDQ�
HUURU�LQ�PDNLQJ�DQG�XVLQJ�VXFK�PHDVXUHPHQWV���
�
$GGLWLRQDOO\��MXGLFLDO�DFFHSWDQFH�RI�WHVWLPRQ\�EDVHG�XSRQ�D�SUREDELOLVWLF�PRGHO�FRXOG�FKDQJH�WKH�
SUHVHQWDWLRQ�RI�H[DPLQHUV¶�RSLQLRQV�LQ�FRXUW��&KDSWHUV���DQG���XUJH�WKDW�H[DPLQHUV�FOHDUO\�
FRPPXQLFDWH�WKH�TXDOLILHG�QDWXUH�RI�DQ�RSLQLRQ�WR�WKH�FRXUW��5HOLDQFH�RQ�VWDWLVWLFDO�PRGHOV�ZRXOG�
HQDEOH�WKH�H[DPLQHU�WR�DFNQRZOHGJH�WKH�XQFHUWDLQW\�RI�WKH�FRQFOXVLRQ�RU�WR�GLVSHQVH�ZLWK�D�
ELQDU\�RSLQLRQ���
�
/DVWO\��MXGLFLDO�DFFHSWDQFH�RI�SUREDELOLVWLF�PRGHOV�ZRXOG�QRW�IRUFH�H[DPLQHUV�WR�EHFRPH�
VWDWLVWLFLDQV��EXW�LW�ZRXOG�UHTXLUH�WKHP�WR�EH�IDPLOLDU�ZLWK�FHUWDLQ�VWDWLVWLFDO�FRQFHSWV�WR�WHVWLI\�WR�
SUREDELOLWLHV�RU�WR�DQ�RSLQLRQ�EDVHG�XSRQ�D�SUREDELOLVWLF�PRGHO��6SHFLILFDOO\��H[DPLQHUV�ZRXOG�
QHHG�WR�XQGHUVWDQG�XQFHUWDLQW\��YDULDELOLW\��FRQGLWLRQDO�SUREDELOLWLHV��SUREDELOLW\�GLVWULEXWLRQV��
DQG�OLNHOLKRRG�UDWLRV��7KH\�VKRXOG�DOVR�EH�DEOH�WR�H[SODLQ�WKHVH�FRQFHSWV�WR�MXGJHV�DQG�MXULHV��
6WDWLVWLFLDQV�DQG�WKH�ODWHQW�SULQW�H[DPLQHU�FRPPXQLW\�FDQ�FROODERUDWH�WR�GHVLJQ�D�WUDLQLQJ�
SURJUDP�IRU�H[DPLQHUV���
�

5HFRPPHQGDWLRQ������7KH�ODWHQW�SULQW�H[DPLQHU�FRPPXQLW\�VKRXOG�H[SDQG�WKH�WUDLQLQJ�
RI�H[DPLQHUV�LQ�HOHPHQWDU\�SUREDELOLW\�WKHRU\�WR�HQDEOH�H[DPLQHUV�WR�SURSHUO\�XWLOL]H�
WKH�RXWSXW�RI�SUREDELOLVWLF�PRGHOV���

�
���� 1HZ�7HFKQRORJLHV�IRU�/DWHQW�3ULQW�([DPLQDWLRQ�
�
������ $XWRPDWHG�4XDOLW\�$VVHVVPHQW�
�
(DUO\�LQ�WKH�H[DPLQDWLRQ�SURFHVV��WKH�H[DPLQHU�PXVW�GHFLGH�ZKHWKHU�WKH�ODWHQW�SULQW�LV�VXLWDEOH�
IRU�IXUWKHU�DQDO\VLV²WKLV�LV�WKH�$QDO\VLV�SKDVH�LQ�WKH�$&(�9�SURFHVV��,Q�WKH�H[SHULHQFH�RI�WKH�
:RUNLQJ�*URXS��WKLV�LQLWLDO�TXDOLW\�DVVHVVPHQW�RI�WKH�ODWHQW�SULQW�LV�RIWHQ�WKH�ZHDN�OLQN�LQ�WKH�
DQDO\WLFDO�SURFHVV��DV�H[DPLQHUV�FRXOG�PDNH�WZR�W\SHV�RI�HUURUV��,Q�WKH�ILUVW�W\SH�RI�HUURU��WKH�
H[DPLQHU�SUHPDWXUHO\�GLVFDUGV�D�SULQW�WKDW�VKRXOG�EH�GHHPHG�VXLWDEOH�IRU�IXUWKHU�DQDO\VLV�DQG�

�������������������������������������������������
��������8�6��������������
��������)��������'�&��&LU���������
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���

FRPSDULVRQ��SRVVLEO\�UHVXOWLQJ�LQ�D�PLVVHG�LGHQWLILFDWLRQ�RU�H[FOXVLRQ��,Q�WKH�VHFRQG�W\SH�RI�
HUURU��WKH�H[DPLQHU�FRQWLQXHV�WR�HYDOXDWH�D�ODWHQW�SULQW�WKDW�KH�RXJKW�WR�KDYH�GHHPHG�XQVXLWDEOH�
IRU�IXUWKHU�SURFHVVLQJ��7KLV�RXWFRPH�UHVXOWV�LQ�ZDVWHG�WLPH�DQG�PLJKW�HYHQ�FRQWULEXWH�WR�DQ�
HUURQHRXV�LGHQWLILFDWLRQ��
�
&XUUHQWO\�DYDLODEOH�DXWRPDWHG�V\VWHPV�FDQ�DVVLVW�LQ�YDULRXV�VWHSV�ZLWKLQ�WKH�$QDO\VLV�SKDVH��
$XWRPDWHG�V\VWHPV�FDQ�PHDVXUH�WKH�GLVWDQFH�EHWZHHQ�FHUWDLQ�IHDWXUHV�LQ�WZR�LPDJHV��7KH\�FDQ�
DOVR�JHQHUDWH�SUREDELOLWLHV�IRU�VXFK�GLVWDQFHV�XQGHU�WKH�DVVXPSWLRQV�WKDW�WKH�LPDJH�RI�WKH�ODWHQW�
SULQW�FRPHV�IURP�D�ILQJHU�NQRZQ�WR�KDYH�SURGXFHG�DQ�H[HPSODU�DQG�WKDW�WKH�ODWHQW�FRPHV�IURP�D�
ILQJHU�RI�D�UDQGRPO\�VHOHFWHG�LQGLYLGXDO�UHSUHVHQWHG�LQ�D�UHIHUHQFH�VHW�RI�H[HPSODUV�IURP�PDQ\�
LQGLYLGXDOV��6XFK�FRQGLWLRQDO�SUREDELOLWLHV�PLJKW�EH�XVHG�LQ�WKHLU�RZQ�ULJKW�RU�WR�FRUURERUDWH�RU�
FRQWUDGLFW�WKH�MXGJPHQW�RI�D�KXPDQ�H[DPLQHU��7KXV��DQ�DXWRPDWHG�WHFKQLTXH�HPSOR\LQJ�D�
YDOLGDWHG�DOJRULWKP�IRU�MXGJLQJ�WKH�TXDOLW\�RI�DQ�LPDJH�DQG�LWV�VXLWDELOLW\�IRU�IRUHQVLF�
LGHQWLILFDWLRQ�ZRXOG�EH�H[WUHPHO\�XVHIXO��
�
7KHUH�KDYH�EHHQ�DWWHPSWV�WR�GHYHORS�DXWRPDWHG�TXDOLW\�DVVHVVPHQW�WHFKQRORJ\�����$OWKRXJK�WKH�
HIIRUWV�KDYH�VR�IDU�PHW�ZLWK�OLPLWHG�VXFFHVV�����DXWRPDWLRQ�VHHPV�SRVVLEOH��*LYHQ�D�VXLWDEOH�ZD\�
WR�FDOLEUDWH�WKH�H[WHQW�DQG�FODULW\�RI�WKH�IHDWXUHV�LQ�WKH�ODWHQW�DQG�H[HPSODU�SULQWV��DQ�REMHFWLYH�
TXDOLW\�PHDVXUH�FRXOG�EH�FDOFXODWHG��7KLV�LV�QRW�WR�VD\�WKDW�WKH�WDVN�ZLOO�EH�HDV\��7KH�FKDOOHQJHV�
WR�FUHDWLQJ�DQ�DXWRPDWHG�TXDOLW\�DVVHVVPHQW�SURFHGXUH�DUH�WKUHHIROG������LGHQWLI\LQJ�WKH�PRVW�
FULWLFDO�HOHPHQWV�WR�DVVHVV�WKH�TXDOLW\�RI�DQ�LPDJH������FKRRVLQJ�D�PHWULF�WR�DVVHVV�HDFK�HOHPHQW�
VHOHFWHG��DQG�����FRPELQLQJ�WKHVH�DVVHVVPHQWV�WR�GHWHUPLQH�ZKHQ�WKH�TXDOLW\�LV�VXIILFLHQW�WR�
ZDUUDQW�IXUWKHU�HIIRUW��-XVW�DV�SULQWV�YDU\�LQ�FODULW\�DQG�FRPSOHWHQHVV��H[DPLQHUV�YDU\�LQ�
H[SHULHQFH�DQG�VNLOO��$Q�LPSUHVVLRQ�GHHPHG�XQVXLWDEOH�E\�DQ�H[DPLQHU�RI�OHVVHU�VNLOO�PLJKW�EH�
FRQVLGHUHG�XVHIXO�E\�D�PRUH�VHDVRQHG�H[DPLQHU��,Q�DGGLWLRQ��LI�DQ�DOJRULWKP�LQGLFDWHV�WKDW�D�
ODWHQW�SULQW�LV�VXLWDEOH��DQ�H[DPLQHU�PLJKW�IHHO�SUHVVXUHG�WR�JR�EH\RQG�WKH�QRUPDO�FRPIRUW�OHYHO�
WR�UHDFK�D�GHILQLWH�FRQFOXVLRQ����

�

�7KLV�SUHVVXUH�PD\�EH�FRPSRXQGHG�E\�WKH�ZLGHVSUHDG�
DVVXPSWLRQ�WKDW�LI�D�SULQW�LV�MXGJHG�WR�EH�RI�YDOXH��D�FRPSDULVRQ�ZLWK�DQ�H[HPSODU�SULQW�VKRXOG�
DOZD\V�SHUPLW�WKH�H[DPLQHU�WR�HLWKHU�LGHQWLI\�RU�H[FOXGH��)XUWKHUPRUH��WKHUH�LV�QR�JXDUDQWHH�WKDW�
DOJRULWKPV�FDQ�EH�GHYHORSHG�WR�PLPLF�WKLV�W\SH�RI�KXPDQ�LQWHUSUHWDWLRQ��HVSHFLDOO\�WKH�
HYDOXDWLRQ�RI�/�'��RU�WKDW�H[DPLQHUV�FDQ�GHYHORS�DQ�HIIHFWLYH�VWUDWHJ\�IRU�HPSOR\LQJ�VXFK�
WHFKQRORJ\���

8OWLPDWHO\��WKH�UHVHDUFK�PD\�\LHOG�WKH�FRQFOXVLRQ�WKDW�DXWRPDWLRQ�FDQQRW�LPSURYH�WKH�LQLWLDO�
TXDOLW\�DVVHVVPHQW��$Q\�LQYHVWLJDWLRQ�LQWR�WKH�SRVVLELOLW\�RI�DXWRPDWLQJ�WKLV�VWDJH�RXJKW�WR�EH�
FRQGXFWHG�ZLWK�WKHVH�ULVNV�DQG�FKDOOHQJHV�LQ�PLQG��1HYHUWKHOHVV��EHFDXVH�WKH�$QDO\VLV�SKDVH�LV�
VR�LPSRUWDQW�WR�WKH�RYHUDOO�H[DPLQDWLRQ��D�FRQFHUWHG�HIIRUW�WR�DXWRPDWH�WKH�TXDOLW\�DVVHVVPHQW�
VWHS��DW�OHDVW�SDUWLDOO\��LV�ZRUWKZKLOH���
�������������������������������������������������
����+LFNOLQ��$���HW�DO��³/DWHQW�)LQJHUSULQW�4XDOLW\��$�6XUYH\�RI�([DPLQHUV�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ��-XO±
$XJ����������±�����
����(JOL��&KDPSRG��DQG�0DUJRW��RS��FLW���1HXPDQQ��&���,��(YHWW��DQG�-��6NHUUHWW��³4XDQWLI\LQJ�WKH�:HLJKW�RI�(YLGHQFH�
IURP�D�)RUHQVLF�)LQJHUSULQW�&RPSDULVRQ��$�1HZ�3DUDGLJP�´�-RXUQDO�RI�WKH�5R\DO�6WDWLVWLFDO�6RFLHW\��6HULHV�$��
IRUWKFRPLQJ��1HXPDQQ��&KDPSRG��3XFK�6ROLV��HW�DO���������RS��FLW���1HXPDQQ��&KDPSRG��3XFK�6ROLV��HW�DO���������
RS��FLW���3HUOLQ��0���-��.DGDQH��DQG�5��&RWWRQ��³0DWFK�/LNHOLKRRG�5DWLR�IRU�8QFHUWDLQ�*HQRW\SHV�´�/DZ��3UREDELOLW\�
	�5LVN������������������
����'URU��,��DQG�-��0QRRNLQ��³7KH�8VH�RI�7HFKQRORJ\�LQ�+XPDQ�([SHUW�'RPDLQV��&KDOOHQJHV�DQG�5LVNV�$ULVLQJ�
)URP�WKH�8VH�RI�$XWRPDWHG�)LQJHUSULQW�,GHQWLILFDWLRQ�6\VWHPV�LQ�)RUHQVLF�6FLHQFH�´�/DZ��3UREDELOLW\�	�5LVN����
����������±����
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���

�
5HFRPPHQGDWLRQ������7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�FRQWLQXH�IXQGLQJ�UHVHDUFK�LQWR�
DXWRPDWLRQ�RI�WKH�LQLWLDO�TXDOLW\�DVVHVVPHQW�VWHS�LQ�ODWHQW�SULQW�DQDO\VLV��

�
������� /DWHQW�3ULQW�([DPLQHU�$WWLWXGHV�WRZDUG�1HZ�7HFKQRORJ\�
�
6RPH�YHWHUDQ�H[DPLQHUV�EHJDQ�WKHLU�FDUHHUV�ZHOO�EHIRUH�WKH�DGYHQW�RI�PRGHUQ�WHFKQRORJLHV�VXFK�
DV�$),6��OLYHVFDQ��DQG�GLJLWDO�HQKDQFHPHQW��<RXQJHU�H[DPLQHUV�KDYH�OLNHO\�ZRUNHG�ZLWK�WKHVH�
WHFKQRORJLHV�WKURXJKRXW�WKHLU�SURIHVVLRQDO�OLYHV��8QGHUVWDQGDEO\��H[DPLQHUV�YDU\�LQ�WKHLU�
FRPIRUW�OHYHO�LQ�XVLQJ�WKH�PRVW�VRSKLVWLFDWHG�WHFKQRORJLHV��6RPH�H[DPLQHUV�SUHIHU�WR�XVH�D�
PDJQLI\LQJ�JODVV�RU�ORXSH�WR�VWXG\�KDUG�FRSLHV�RI�WKH�LPDJHV��2WKHUV�URXWLQHO\�FRPSDUH�
RQ�VFUHHQ�LPDJHV���
�
0DQXIDFWXUHUV�VKRXOG�WDNH�WZR�VWHSV�WR�PDNH�H[DPLQHUV�FRPIRUWDEOH�ZLWK�QHZ�WHFKQRORJLHV��
)LUVW��PDQXIDFWXUHUV�VKRXOG�HQVXUH�WKDW�QHZ�SURGXFWV�DUH�DV�XVDEOH�DV�UHDVRQDEO\�SRVVLEOH��VHH�
&KDSWHU�����6HFRQG��PDQXIDFWXUHUV�VKRXOG�H[SDQG�WKHLU�WUDLQLQJ�SURJUDPV��7UDGLWLRQDOO\��WUDLQLQJ�
SURJUDPV�KDYH�IRFXVHG�SULPDULO\�RQ�WKH�WHFKQLFDO�DVSHFWV�RI�WKH�LQVWUXPHQWDWLRQ��7UDLQLQJ�
SURJUDPV�DOVR�VKRXOG�FRQIURQW�WKH�IDFW�WKDW�VRPH�H[DPLQHUV�PD\�VXEFRQVFLRXVO\�UHVLVW�QHZ�
WHFKQRORJLHV�WKDW�VXSSODQW�WKH�PHWKRGV�WKDW�WKH\�KDYH�EHHQ�XVLQJ�IRU�GHFDGHV��,Q�DGGLWLRQ�WR�
WHDFKLQJ�H[DPLQHUV�WKH�VSHFLILF�PHFKDQLFV�RI�XVLQJ�WKH�QHZ�WHFKQRORJ\��WKH�SURJUDP�RXJKW�WR�
DWWHPSW�WR�HQKDQFH�WKH�WUDLQHH¶V�JHQHUDO�WHFKQRORJ\�VNLOOV��&KDSWHU���SURYLGHV�PRUH�LQIRUPDWLRQ�
RQ�WUDLQLQJ�LPSURYHPHQWV���
�
)RUHQVLF�ODERUDWRU\�VWDII�PHPEHUV�VKRXOG�FROODERUDWH�ZLWK�PDQXIDFWXUHUV�RQ�WKH�GHYHORSPHQW�RI�
WUDLQLQJ�SURJUDPV�DQG�XVDEOH�WRROV��$V�WKH�FRQVXPHUV�RI�WKH�WRROV�DQG�WUDLQLQJ�SURJUDPV��WKH�
ODERUDWRU\�VWDII�PHPEHUV�KDYH�XQLTXH�SHUVSHFWLYHV�WKDW�FDQ�PDNH�D�VLJQLILFDQW�FRQWULEXWLRQ�WR�
ERWK�GHYHORSPHQW�SURMHFWV��&KDSWHU���DGGUHVVHV�WKLV�WRSLF�RI�KROLVWLF�DQG�XVHU�FHQWHUHG�GHVLJQ�LQ�
PRUH�GHWDLO��
�
���� 6XPPDU\�
�
7HFKQRORJ\�FDQ�KHOS�ODWHQW�SULQW�H[DPLQHUV�IXOO\�DQDO\]H�HYLGHQFH�DQG�UHDFK�UHDVRQDEOH�
FRQFOXVLRQV�WKDW�WKH\�FDQ�GHIHQG�LQ�FRXUW��6RPH�RI�WKHVH�WHFKQRORJLHV��VXFK�DV�$),6��OLYHVFDQ��
DQG�GLJLWDO�HQKDQFHPHQW�VRIWZDUH��DOUHDG\�H[LVW��KRZHYHU��WKHUH�LV�URRP�WR�LPSURYH�WKHVH�
SURGXFWV��DQG�IXUWKHU�UHVHDUFK�VKRXOG�EH�FRQGXFWHG�WR�HQKDQFH�WKHVH�WHFKQRORJLHV���
�
,Q�DGGLWLRQ��UHVHDUFK�LQWR�SUREDELOLW\�PRGHOV�WKDW�DOORZ�H[DPLQHUV�WR�TXDOLI\�WKHLU�FRQFOXVLRQV�
VKRXOG�FRQWLQXH��4XDQWLWDWLYH�PHDVXUHV�RI�ILQJHUSULQW�VLPLODULW\�FDQ�DQG�KDYH�EHHQ�GHYHORSHG��
7KH�OLNHOLKRRG�UDWLR�IRU�D�PHDVXUHPHQW�LQGLFDWHV�KRZ�PDQ\�WLPHV�PRUH�SUREDEOH�LW�LV�IRU�D�SDLU�
RI�SULQWV�IURP�WKH�VDPH�VRXUFH�WR�SRVVHVV�WKH�PHDVXUHG�GHJUHH�RI�VLPLODULW\�WKDQ�LW�LV�IRU�D�SDLU�
IURP�GLIIHUHQW�VRXUFHV�WR�EH�WKDW�VLPLODU��%\�H[SUHVVLQJ�WKH�VWUHQJWK�RI�WKH�HYLGHQFH�LQ�WKLV�ZD\�
DQG�QRWLQJ�XQFHUWDLQWLHV�LQ�WKH�YDOXHV�RI�WKH�OLNHOLKRRG�UDWLRV��H[SHUWV�OHDYH�LW�WR�WKH�MXGJH�RU�MXU\�
WR�XVH�WKH�GHJUHH�RI�VLPLODULW\��DORQJ�ZLWK�WKH�RWKHU�HYLGHQFH�LQ�WKH�FDVH��WR�GHFLGH�ZKHWKHU�D�SDLU�
RI�SULQWV�KDV�D�FRPPRQ�VRXUFH��VHH�&KDSWHU�����5HVHDUFK�LQWR�PRGHOV�WKDW�JHQHUDWH�YDOLG�
SUREDELOLWLHV�VKRXOG�FRQWLQXH��DQG�H[DPLQHUV�VKRXOG�UHFHLYH�WUDLQLQJ�WR�H[SODLQ�UHOHYDQW�
SUREDELOLWLHV�DQG�VWDWLVWLFV�LQ�FRXUW��)LQDOO\��UHVHDUFK�VKRXOG�EH�FRQGXFWHG�LQWR�VRIWZDUH�WR�DVVLVW�
H[DPLQHUV�ZLWK�TXDQWLW\�DQG�TXDOLW\�DVVHVVPHQWV�IRU�ODWHQW�SULQWV���
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�
�
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���

�
([DPLQHUV�DQG�RWKHU�IRUHQVLF�ODERUDWRU\�VWDII�PHPEHUV�VKRXOG�ZRUN�ZLWK�WHFKQRORJ\�
PDQXIDFWXUHUV�WR�HQVXUH�WKDW�WKH�SURGXFWV�DUH�GHVLJQHG�IRU�HDVH�RI�XVH�DQG�WKDW�WUDLQLQJ�SURJUDPV�
DUH�VXIILFLHQW��7UDLQLQJ�SURJUDPV�VKRXOG�FRQVLGHU�WKRVH�H[DPLQHUV�ZKR�PD\�EH�UHOXFWDQW�WR�UHO\�
RQ�QHZ�WHFKQRORJ\�SURFHVVHV�WKDW�DXJPHQW�WKHLU�WUDGLWLRQDO�PHWKRGV�RI�PRYLQJ�WKURXJK�WKH�
$QDO\VLV��&RPSDULVRQ��DQG�(YDOXDWLRQ�SKDVHV��5HVHDUFK�LQWR�QHZ�DQG�YDOXDEOH�WHFKQRORJLHV�DQG�
WKH�IXUWKHU�YDOLGDWLRQ�RI�H[LVWLQJ�WHFKQRORJLHV�DQG�PHWKRGV�ZLOO�KDYH�D�SRVLWLYH��ORQJ�WHUP�
LPSDFW�RQ�WKH�ODWHQW�SULQW�FRPPXQLW\�
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&KDSWHU����5HSRUWV�DQG�'RFXPHQWDWLRQ�
�
�
,QWURGXFWLRQ�DQG�6FRSH�
�
7KLV�FKDSWHU�FRQFHUQV�ZULWWHQ�UHFRUGV�RI�WKH�UHVXOWV�RI�IULFWLRQ�ULGJH�VNLQ�LPSUHVVLRQ�
H[DPLQDWLRQV�LQ�FULPLQDO�LQYHVWLJDWLRQV��7KH�SURFHVV�RI�GRFXPHQWLQJ�DQ�H[DPLQDWLRQ�FDQ�KHOS�
DGGUHVV�KXPDQ�IDFWRUV�LVVXHV�WKDW�FRXOG�OHDG�WR�LQIHUHQWLDO�HUURUV��%HVW�SUDFWLFHV�IRU�GRFXPHQWLQJ�
WKH�H[DPLQDWLRQ�DQG�SURGXFLQJ�D�VXPPDU\�UHSRUW�IRU�LQYHVWLJDWRUV�DQG�WKH�MXGLFLDO�V\VWHP�
LQFUHDVH�WKH�OLNHOLKRRG�WKDW�WKH�FRQFOXVLRQV�RI�WKH�H[DPLQHU�DUH�DFFXUDWH�DQG�VXSSRUWHG�DQG�ZLOO�
EH�XVHG�DSSURSULDWHO\���
�
7KH�WZR�UHFRPPHQGDWLRQV�SUHVHQWHG�KHUH�DUH�LQWHQGHG�WR�LQFUHDVH�WKH�OHYHO�RI�FRPSUHKHQVLELOLW\��
WUDQVSDUHQF\��DQG�FRPSOHWHQHVV�RI�ZULWWHQ��RU�HOHFWURQLF��UHFRUGV�ZLWKRXW�LPSRVLQJ�LPSUDFWLFDO�
DQG�XQGXH�GHPDQGV�RQ�WKH�RIWHQ�RYHU�EXUGHQHG�DJHQFLHV�DQG�H[DPLQHUV��,Q�GHYHORSLQJ�WKHVH�
UHFRPPHQGDWLRQV��WKH�:RUNLQJ�*URXS�ZDV�JXLGHG�E\��EXW�QRW�FRQILQHG�WR��H[LVWLQJ�VWDQGDUGV�DQG�
JXLGHOLQHV�RI�SURIHVVLRQDO�RUJDQL]DWLRQV�DQG�DFFUHGLWLQJ�ERGLHV��
�
7KURXJKRXW�WKH�FKDSWHU��WKH�JHQHULF�WHUP�³UHFRUG´�GHQRWHV�ERWK�WKH�ZULWWHQ�UHSRUW�DQG�WKH�
XQGHUO\LQJ�GRFXPHQWDWLRQ��VXFK�DV�EHQFK�QRWHV�DQG�FRSLHV�RI�LPDJHV��7KLV�FKDSWHU�GRHV�QRW�
DWWHPSW�WR�VSHFLI\�SUHFLVHO\�KRZ�WR�DOORFDWH�WKH�LQIRUPDWLRQ�EHWZHHQ�WKH�UHSRUW�DQG�WKH�UHVLGXDO�
GRFXPHQWDWLRQ��EXW�LW�GRHV�OLVW�WKH�PLQLPXP�LQIRUPDWLRQ�WKDW�VKRXOG�DSSHDU�LQ�WKH�VXPPDU\�
UHSRUW��,W�DOVR�XUJHV�WKDW�UHSRUWV�XVH�FOHDUO\�GHILQHG�WHUPV�VR�DV�WR�EH�PRVW�XVHIXO�WR�FULPLQDO�
LQYHVWLJDWRUV��ODZ\HUV��MXGJHV��DQG�MXULHV��7R�SURYLGH�WKH�UDWLRQDOH�IRU�WKH�UHFRPPHQGDWLRQV��WKH�
FKDSWHU�EHJLQV�ZLWK�D�GHVFULSWLRQ�RI�WKH�YDOXH�DQG�SXUSRVHV�RI�FRQWHPSRUDQHRXV�GRFXPHQWDWLRQ�
RI�H[DPLQDWLRQV�DQG�WKH�SUHSDUDWLRQ�RI�ZULWWHQ�UHSRUWV���
�
���� 5HSRUWLQJ�DQG�'RFXPHQWDWLRQ�IRU�4XDOLW\�$VVXUDQFH�DQG�&RQWURO�
�
$�ZULWWHQ�UHSRUW�RI�DQ�H[DPLQDWLRQ�RI�IULFWLRQ�ULGJH�VNLQ�LPSUHVVLRQV�SUHVHQWV�WKH�H[DPLQHU¶V�
ILQGLQJV��LQGLFDWHV�KRZ�WKH�H[DPLQHU�DUULYHG�DW�WKHVH�ILQGLQJV��DQG�UHIHUV�WR�PRUH�GHWDLOHG�
GRFXPHQWDWLRQ�RI�WKH�SURFHVV��7KHVH�UHFRUGV�VHUYH�ERWK�VFLHQWLILF�DQG�OHJDO�IXQFWLRQV��)URP�WKH�
VFLHQWLILF�VWDQGSRLQW��SURFHHGLQJ�DFFRUGLQJ�WR�D�ZHOO�GHILQHG��XQLIRUP�SURWRFRO�DQG�
FRQWHPSRUDQHRXVO\�UHFRUGLQJ�WKH�UHVXOWV�FDQ�LPSURYH�LQWHUSUHWDWLRQ��VHH�&KDSWHU�����,Q�DGGLWLRQ��
³WKRURXJK�GRFXPHQWDWLRQ�RI�WKLV�SURFHVV�DOORZV�IRU�WKH�WUDQVSDUHQF\�UHTXLUHG�IRU�FRPSHWHQW�
UHYLHZHUV�WR�GHWHUPLQH�WKDW�WKH�GDWD�DQG�FDVH�LQIRUPDWLRQ�KDYH�EHHQ�DSSURSULDWHO\�
FRQVLGHUHG�´����³%\�HQVXULQJ�WKDW�WKH�H[DPLQHU�KDV�IROORZHG�WKH�SUHVFULEHG�SURFHGXUH��DQG�E\�
SHUPLWWLQJ�H[WHUQDO�UHYLHZ��UHSRUWV�DUH�D�TXDOLW\�>DVVXUDQFH�DQG@�FRQWURO�PHFKDQLVP�´���
�

�

7KHVH�FRQVLGHUDWLRQV�OHDG�WR�WKH�RYHUDUFKLQJ�SULQFLSOH�WKDW�D�UHSRUW�DQG�VXSSRUWLQJ�QRWHV�RU�
PDWHULDOV�VKRXOG�GRFXPHQW�WKH�H[DPLQDWLRQ�SURFHVV�LQ�VXIILFLHQW�GHWDLO�VR�WKDW�D�UHYLHZLQJ�H[SHUW�
FRXOG�YHULI\�WKH�YDOLGLW\�RI�WKH�H[DPLQHU¶V�DVVHVVPHQW�RI�WKH�HYLGHQFH��7KLV�SULQFLSOH�LV�
�������������������������������������������������
����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WUHQJWKHQLQJ�)RUHQVLF�6FLHQFH�LQ�
WKH�8QLWHG�6WDWHV��$�3DWK�)RUZDUG��3RVLWLRQ�6WDWHPHQW��6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��
6WXG\�DQG�7HFKQRORJ\��������
����$PHULFDQ�%DU�$VVRFLDWLRQ��6WDQGDUGV�IRU�&ULPLQDO�-XVWLFH��'1$�(YLGHQFH���UG�HG��$PHULFDQ�%DU�$VVRFLDWLRQ��
������S������
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LQFRUSRUDWHG�LQ�5HFRPPHQGDWLRQ������&KDSWHU����DQG�HQGRUVHG�E\�VFLHQWLILF�ZRUNLQJ�JURXSV�
IURP�D�YDULHW\�RI�IRUHQVLF�GLVFLSOLQHV��LQFOXGLQJ�IULFWLRQ�ULGJH�DQDO\VLV�����ILUHDUPV�DQG�WRROPDUNV�
DQDO\VLV�����DQG�GUXJ�DQDO\VLV����

�

�,W�OHDGV�WR�PRUH�VSHFLILF�UHFRPPHQGDWLRQV�WKDW�IXUWKHU�GHILQH�
WKH�PLQLPXP�OHYHO�RI�GHWDLO�UHTXLUHG�IRU�TXDOLW\�DVVXUDQFH�DQG�FRQWURO�SXUSRVHV��%HIRUH�
SUHVHQWLQJ�WKHVH�PRUH�GHWDLOHG�UHFRPPHQGDWLRQV��LW�LV�KHOSIXO�WR�FRQVLGHU�WKH�UROH�WKDW�UHSRUWLQJ�
DQG�GRFXPHQWDWLRQ�SOD\�LQ�WKH�OHJDO�V\VWHP��

���� /HJDO�3XUSRVHV�RI�:ULWWHQ�5HFRUGV�
�
������ 3UHWULDO�8VHV�RI�5HSRUWV�
�
([SHUW�UHSRUWV�FRQYH\�XVHIXO�LQIRUPDWLRQ�WR�WKH�SURVHFXWLRQ�DQG�GHIHQVH�EHIRUH�WULDO��³%HFDXVH�
WKH�UHSRUWV�DUH�GLVFRYHUDEOH��WKH\�DVVLVW�DWWRUQH\V�LQ�SUHSDULQJ�IRU�WULDO�DQG�WKXV�UHQGHU�HIIHFWLYH�
UHSUHVHQWDWLRQ�´���
�

�$FFRUGLQJO\��RQH�IHGHUDO�PDJLVWUDWH�MXGJH�UHFHQWO\�XUJHG�WKDW�

WR�HQVXUH�WKDW�GHIHQVH�FRXQVHO�FDQ�PDNH�DQ\�FKDOOHQJHV�WR�WKH�DGPLVVLELOLW\�RI�
WRROPDUN�LGHQWLILFDWLRQ�HYLGHQFH�DQG�WKDW�FRXUWV�PD\�FRQGXFW�KHDULQJV�WR�UHVROYH�
WKHVH�FKDOOHQJHV�EDVHG�RQ�VXIILFLHQW�UHFRUG��WKH�*RYHUQPHQW�VKRXOG�EH�UHTXLUHG�WR�
VWULFWO\�DQG�WLPHO\�FRPSO\�ZLWK�LWV�>SUHWULDO�GLVFRYHU\@�REOLJDWLRQV�UHJDUGLQJ�WKH�
RSLQLRQV�WR�EH�RIIHUHG�E\�ILUHDUPV�H[DPLQHUV�LQ�VXIILFLHQW�GHWDLO�DQG�VXIILFLHQWO\�
IDU�LQ�DGYDQFH�RI�PRWLRQV�GHDGOLQHV�RU�WULDOV�DV�WR�HQDEOH�GHIHQVH�FRXQVHO�WR�
HYDOXDWH�WKH�FRQFOXVLRQV�DQG�EDVHV��GHWHUPLQH�ZKHWKHU�WR�HQJDJH�H[SHUWV�WR�WHVW�
WKHP��DQG�LI�DSSURSULDWH��FKDOOHQJH�WKHP����

�
��

0RUHRYHU��GXH�SURFHVV�SULQFLSOHV�UHTXLUH�WKH�SURVHFXWLRQ�WR�GLVFORVH�LQIRUPDWLRQ�WKDW�LV�
³IDYRUDEOH�WR�WKH�DFFXVHG´����DQG�³PDWHULDO�HLWKHU�WR�JXLOW�RU�WR�SXQLVKPHQW�´����DV�ZHOO�DV�
³HYLGHQFH�WKDW�WKH�GHIHQVH�PLJKW�KDYH�XVHG�WR�LPSHDFK�WKH�JRYHUQPHQW¶V�ZLWQHVVHV�E\�VKRZLQJ�
ELDV�RU�LQWHUHVW�´����7KH�SURVHFXWLRQ�LV�UHVSRQVLEOH�IRU�GLVFORVLQJ�DOO�VXFK�LQIRUPDWLRQ��HYHQ�LI�LW�
LV�LQ�WKH�KDQGV�RI�WKH�ODZ�HQIRUFHPHQW�DJHQF\����

GLVFORVXUH�REOLJDWLRQV�DQG�DYRLG�DFFXVDWLRQV�RI�KLGLQJ�UHOHYDQW�HYLGHQFH��$V�LQ�RWKHU�ILHOGV�

�0DNLQJ�D�JRRG�IDLWK�HIIRUW�WR�HQVXUH�UHSRUWV�
FRQWDLQ�DOO�NQRZQ�H[FXOSDWRU\�DQG�LPSHDFKPHQW�PDWHULDO�KHOSV�WKH�JRYHUQPHQW�FRPSO\�ZLWK�LWV��

����
VXFK�DFFXVDWLRQV�DUH�QRW�XQKHDUG�RI�LQ�UHJDUG�WR�ODWHQW�SULQW�H[DPLQDWLRQV����

�������������������������������������������������
����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WDQGDUG�IRU�WKH�'RFXPHQWDWLRQ�RI�
$QDO\VLV��&RPSDULVRQ��(YDOXDWLRQ��DQG�9HULILFDWLRQ��$&(�9���/DWHQW���9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�
)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��)HEUXDU\���������

�

����6FLHQWLILF�:RUNLQJ�*URXS�IRU�)LUHDUPV�DQG�7RROPDUNV��*XLGHOLQHV�IRU�WKH�6WDQGDUGL]DWLRQ�RI�&RPSDULVRQ�
'RFXPHQWDWLRQ��6FLHQWLILF�:RUNLQJ�*URXS�IRU�)LUHDUPV�DQG�7RROPDUNV��2FWREHU�������
����6FLHQWLILF�:RUNLQJ�*URXS�IRU�WKH�$QDO\VLV�RI�6HL]HG�'UXJV��6FLHQWLILF�:RUNLQJ�*URXS�IRU�WKH�$QDO\VLV�RI�6HL]HG�
'UXJV��6:*'58*��5HFRPPHQGDWLRQV��5HYLVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�IRU�WKH�$QDO\VLV�RI�6HL]HG�'UXJV��
-DQXDU\�������
����$PHULFDQ�%DU�$VVRFLDWLRQ��RS��FLW���S������QRWH�RPLWWHG���
����8QLWHG�6WDWHV�Y��:LOORFN������)�6XSS��G�����������'�0G����������
����%UDG\�Y��0DU\ODQG������8�6�����������������
����,ELG��
����,ELG��
����6HH�.\OHV�Y��:KLWOH\������8�6�������������������3LHUFH�Y��*LOFKULVW�����)��G���������WK�&LU���������
����7LVFDUHQR�Y��$QGHUVRQ������)��G���������WK�&LU���������YDFDWHG�LQ�SDUW������)HG��$SS[���������WK�&LU���������
3LHUFH�Y��*LOFKULVW������)��G���������WK�&LU���������
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�
)LQDOO\��DOWKRXJK�WKH�IRUHQVLF�H[SHUW�FDQQRW�FRQWURO�WKH�DFWLRQV�RI�SROLFH�RU�SURVHFXWRUV��WKH�
H[SHUW�PD\�KDYH�DQ�HWKLFDO�REOLJDWLRQ�WR�DYRLG�VXFK�SUDFWLFHV�DV�³SUHSDUDWLRQ�RI�UHSRUWV�
FRQWDLQLQJ�PLQLPDO�LQIRUPDWLRQ�LQ�RUGHU�QRW�WR�JLYH�WKH�µRWKHU�VLGH¶�DPPXQLWLRQ�IRU�
FURVV�H[DPLQDWLRQ�´�³UHSRUWLQJ�RI�ILQGLQJV�ZLWKRXW�DQ�LQWHUSUHWDWLRQ�RQ�WKH�DVVXPSWLRQ�WKDW�LI�DQ�
LQWHUSUHWDWLRQ�LV�UHTXLUHG�LW�FDQ�EH�SURYLGHG�IURP�WKH�ZLWQHVV�ER[�´�DQG�³RPLWWLQJ�VRPH�
VLJQLILFDQW�SRLQW�IURP�D�UHSRUW�WR�WUDS�DQ�XQVXVSHFWLQJ�FURVV�H[DPLQHU�´���
�

�

������ 7ULDO�8VHV�RI�5HSRUWV�
�
,Q�DGGLWLRQ�WR�WKHLU�SUHWULDO�XVHV��UHSRUWV�FDQ�DVVLVW�H[SHUWV�ZKR�WHVWLI\��$OWKRXJK�WKHUH�FDQ�EH�
REVWDFOHV��GLVFXVVHG�EHORZ��WR�LQWURGXFLQJ�WKH�UHSRUW�LWVHOI�LQWR�HYLGHQFH��GRFXPHQWDWLRQ�RI�WKH�
FKDLQ�RI�FXVWRG\�RI�WKH�HYLGHQFH�LV�FUXFLDO��DQG�WKH�ZULWWHQ�PDWHULDOV�FDQ�EH�FRQVXOWHG�WR�UHIUHVK�D�
ZLWQHVV¶V�UHFROOHFWLRQ��,Q�DGGLWLRQ��ZKHQ�D�UHSRUW�LV�DGPLWWHG�DV�DQ�H[KLELW��LW�EHFRPHV�SDUW�RI�WKH�
WULDO�UHFRUG��ZKLFK�DOORZV�WKH�MXU\�WR�UHO\�RQ�WKH�VWDWHPHQWV�LQ�LW�DQG�WR�FRQVXOW�LW�GXULQJ�MXU\�
GHOLEHUDWLRQV��$GPLVVLRQ�WKXV�FDQ�VWUHDPOLQH�WKH�SUHVHQWDWLRQ�DQG�FDQ�UHGXFH�WKH�WLPH�QHHGHG�WR�
SUHVHQW�WKH�UHVXOWV�GXULQJ�WULDO��,QGHHG��ODERUDWRU\�UHSRUWV�VRPHWLPHV�DUH�DGPLWWHG�E\�VWLSXODWLRQ�
LQ�OLHX�RI�OLYH�WHVWLPRQ\��
�
:KHQ�D�SURVHFXWRU�RIIHUV�D�UHSRUW�LQWR�HYLGHQFH��KRZHYHU��D�GHIHQGDQW�FDQ�REMHFW�WKDW�LW�LV�
KHDUVD\��$OWKRXJK�D�ODERUDWRU\�UHSRUW�RIIHUHG�LQWR�HYLGHQFH�WR�SURYH�WKH�IDFWV�UHFRUGHG�LQ�LW�LV�
WHFKQLFDOO\�KHDUVD\��LQ�PDQ\�MXULVGLFWLRQV�ODERUDWRU\�UHSRUWV�DUH�DGPLVVLEOH�XQGHU�DQ�H[FHSWLRQ�WR�
WKH�KHDUVD\�UXOH�����,Q�DGGLWLRQ��HYHQ�LI�WKH�KHDUVD\�REMHFWLRQ�SUHYDLOV�DQG�WKH�UHSRUW�LV�QRW�
HYLGHQFH�LQ�LWV�RZQ�ULJKW��WKH�H[SHUW�ZKR�SUHSDUHG�WKH�UHSRUW�RU�DQRWKHU�H[SHUW�PD\�EH�SHUPLWWHG�
WR�UHO\�RQ�LW�DV�SDUW�RI�WKH�EDVLV�IRU�WKH�WHVWLI\LQJ�H[SHUW¶V�RZQ�RSLQLRQ����
�

�

,I�WKH�SURVHFXWRU�GRHV�QRW�SUHVHQW�WKH�DXWKRU�RI�WKH�UHSRUW�IRU�FURVV�H[DPLQDWLRQ�DW�WULDO��D�
GHIHQGDQW�DOVR�FDQ�REMHFW�WKDW�WKH�DEVHQFH�RI�WKH�ZLWQHVV�YLRODWHV�WKH�FRQVWLWXWLRQDO�ULJKW�WR�
FRQIURQW�RQH¶V�DFFXVHUV��7KH�&RQIURQWDWLRQ�&ODXVH�RI�WKH�6L[WK�$PHQGPHQW�SUHYHQWV�WKH�
SURVHFXWLRQ�IURP�LQWURGXFLQJ�³WHVWLPRQLDO´�VWDWHPHQWV�DFFXVLQJ�WKH�GHIHQGDQW�ZLWKRXW�SURGXFLQJ�

�������������������������������������������������������������������������������������������������������������������������������������������������������������
����6HH��H�J���(GZDUGV��+��³6ROYLQJ�WKH�3UREOHPV�WKDW�3ODJXH�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\�´�-XULPHWULFV�-RXUQDO�
RI�/DZ��6FLHQFH��DQG�7HFKQRORJ\����������������+HQVRQ��6��³%UDG\�9LRODWLRQV�E\�'36�)LQJHUSULQW�([DPLQHUV"�,V�
)LQJHUSULQW�([DPLQDWLRQ�HYHQ�6FLHQFH"´�*ULWV�IRU�%UHDNIDVW��%ORJ�SRVW��2FWREHU����������$FFHVVHG�1RYHPEHU�����
������KWWS���JULWVIRUEUHDNIDVW�EORJVSRW�FRP���������EUDG\�YLRODWLRQV�E\�GSV�ILQJHUSULQW�KWPO��
����/XFDV��'��³7KH�(WKLFDO�5HVSRQVLELOLWLHV�RI�WKH�)RUHQVLF�6FLHQWLVW��([SORULQJ�WKH�/LPLWV�´�-RXUQDO�RI�)RUHQVLF�
6FLHQFHV������������������([DPSOHV�RI�VXFK�H[SHUW�DGYRFDF\�E\�IRUHQVLF�VHURORJLVWV�FDQ�EH�IRXQG�LQ�*DUUHWW��%��
&RQYLFWLQJ�WKH�,QQRFHQW��:KHUH�&ULPLQDO�3URVHFXWLRQV�*R�:URQJ��+DUYDUG�8QLYHUVLW\�3UHVV��������
����7KH�KHDUVD\�LVVXH�LV�VRPHZKDW�LQWULFDWH��&RQJUHVV�H[SUHVVO\�H[FOXGHG�SROLFH�UHSRUWV�SUHSDUHG�IRU�FULPLQDO�
SURVHFXWLRQV�IURP�WKH�SXEOLF�UHFRUGV�H[FHSWLRQ�WR�WKH�KHDUVD\�UXOH�LQ�)HGHUDO�5XOH�RI�(YLGHQFH��������%���2QH�OLQH�
RI�FDVHV�UHDVRQV�WKDW�WKLV�SURYLVLRQ�LPSOLHV�WKDW�FULPH�ODERUDWRU\�UHSRUWV�DOVR�DUH�RXWVLGH�WKH�VFRSH�RI�WKH�UHODWHG�
5XOH��������EXVLQHVV�UHFRUGV�H[FHSWLRQ�WR�WKH�KHDUVD\�UXOH��8QLWHG�6WDWHV�Y��2DWHV������)��G������G�&LU���������2WKHU�
IHGHUDO�FLUFXLWV�DUH�PRUH�ZLOOLQJ�WR�DSSO\�WKH�EXVLQHVV�UHFRUGV�H[FHSWLRQ��(�J���8QLWHG�6WDWHV�Y��%DNHU������)��G�
�������������WK�&LU���������6WDWH�FRXUW�RSLQLRQV�DOVR�DUH�FRQIOLFWLQJ��&RPSDUH�&RPPRQZHDOWK�Y��&DUWHU������$��G�
������3D���������DGPLVVLEOH�KHDUVD\���ZLWK�3HRSOH�Y��0F'DQLHO������1�:��G������0LFK���������LQDGPLVVLEOH�
KHDUVD\���6RPH�VWDWHV�KDYH�HQDFWHG�VSHFLILF�UXOHV�WR�RYHUFRPH�WKH�KHDUVD\�REMHFWLRQ�WR�FULPH�ODERUDWRU\�UHSRUWV��
(�J���0DVVDFKXVHWWV�*HQHUDO�/DZV��FK������������3HRSOH�Y��0F&ODQDKDQ������1�(��G�����������,OO���������UHIHUULQJ�
WR�,OOLQRLV�VWDWXWH����
����(�J���3HQGHUJUDVV�Y��6WDWH������1�(��G�����������,QG���������.D\H��'���'��%HUQVWHLQ��DQG�-��0QRRNLQ��7KH�1HZ�
:LJPRUH��$�7UHDWLVH�RQ�(YLGHQFH��([SHUW�(YLGHQFH���QG�HG��$VSHQ�3XEOLVKHUV���������������
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WKH�DXWKRU�RI�WKH�VWDWHPHQWV�IRU�FURVV�H[DPLQDWLRQ��,Q�0HOHQGH]�'LD]�Y��0DVVDFKXVHWWV�����WKH�
6XSUHPH�&RXUW�DSSOLHG�WKLV�GRFWULQH�WR�VZRUQ�VWDWHPHQWV�IURP�ODERUDWRU\�DQDO\VWV�DW�WKH�VWDWH�
'HSDUWPHQW�RI�3XEOLF�+HDOWK��7KHLU�³FHUWLILFDWHV�RI�DQDO\VLV´����FRQWDLQHG�³RQO\�WKH�EDUH�ERQHV�
VWDWHPHQW�WKDW�µWKH�VXEVWDQFH�ZDV�IRXQG�WR�FRQWDLQ��&RFDLQH�¶�$W�WKH�WLPH�RI�WULDO��SHWLWLRQHU�GLG�
QRW�NQRZ�ZKDW�WHVWV�WKH�DQDO\VWV�SHUIRUPHG��ZKHWKHU�WKRVH�WHVWV�ZHUH�URXWLQH��DQG�ZKHWKHU�
LQWHUSUHWLQJ�WKHLU�UHVXOWV�UHTXLUHG�WKH�H[HUFLVH�RI�MXGJPHQW�RU�WKH�XVH�RI�VNLOOV�WKDW�WKH�DQDO\VWV�
PD\�QRW�KDYH�SRVVHVVHG�´����7KH�&RXUW�GHWHUPLQHG�WKDW�EHFDXVH�WKH�³DQDO\VWV¶�VWDWHPHQWV�>ZHUH@�
SUHSDUHG�VSHFLILFDOO\�IRU�XVH�DW�SHWLWLRQHU¶V�WULDO��>WKH\@�ZHUH�WHVWLPRQ\�DJDLQVW�>WKH@�SHWLWLRQHU��
DQG�WKH�DQDO\VWV�ZHUH�VXEMHFW�WR�FRQIURQWDWLRQ�XQGHU�WKH�6L[WK�$PHQGPHQW�´���

�

�7KXV��ZKHWKHU�RU�
QRW�WKH�FHUWLILFDWHV�ZHUH�LQDGPLVVLEOH�DV�KHDUVD\��WKH�VWDWH�VKRXOG�QRW�KDYH�UHOLHG�RQ�WKHP�ZLWKRXW�
JLYLQJ�WKH�GHIHQGDQW�WKH�RSSRUWXQLW\�WR�FURVV�H[DPLQH�WKH�DQDO\VWV�WKHPVHOYHV��

%HFDXVH�UHSRUWV�RI�IULFWLRQ�ULGJH�H[DPLQDWLRQV�FRQGXFWHG�DW�WKH�UHTXHVW�RI�FULPLQDO�LQYHVWLJDWRUV�
DUH�DOVR�WHVWLPRQLDO��WKHVH�UHSRUWV�FDQQRW�VHUYH�DV�D�FRPSOHWH�VXEVWLWXWH�IRU�WKH�FRXUWURRP�
WHVWLPRQ\�RI�WKH�H[DPLQHUV�LI�WKH�GHIHQGDQW�REMHFWV�WR�WKHLU�LQWURGXFWLRQ��1HYHUWKHOHVV��ZULWWHQ�
UHFRUGV�FDQ�IDFLOLWDWH�WKH�SUHVHQWDWLRQ�RI�WKH�SURVHFXWLRQ¶V�FDVH�DQG�PDNH�WKH�WULDO�PRUH�HIILFLHQW��
0HOHQGH]�'LD]�QRWHG�WKDW�³LW�LV�QRW�WKH�FDVH�WKDW�DQ\RQH�ZKRVH�WHVWLPRQ\�PD\�EH�UHOHYDQW�LQ�
HVWDEOLVKLQJ�WKH�FKDLQ�RI�FXVWRG\��DXWKHQWLFLW\�RI�WKH�VDPSOH��RU�DFFXUDF\�RI�WKH�WHVWLQJ�GHYLFH�
PXVW�DSSHDU�LQ�SHUVRQ�DV�SDUW�RI�WKH�SURVHFXWLRQ¶V�FDVH�´����3RUWLRQV�RI�D�ODERUDWRU\�UHSRUW�RU�
GRFXPHQWDWLRQ�GHWDLOLQJ�WKHVH�PDWWHUV�PLJKW�EH�FRQVLGHUHG�QRQ�WHVWLPRQLDO��0RUHRYHU��WKH�
GHIHQGDQW¶V�ULJKW�WR�FRQIURQWDWLRQ�GRHV�QRW�SUHYHQW�WKH�SURVHFXWLRQ�IURP�SUHVHQWLQJ�D�ODERUDWRU\�
UHSRUW�ZLWK�WKH�WHVWLPRQ\�RI�WKH�DQDO\VW�RU�H[DPLQHU��,QGHHG��LI�WKH�DQDO\VW�LV�XQDYDLODEOH�WR�
WHVWLI\��WKH�UHSRUW�VWLOO�PD\�EH�DGPLVVLEOH�LI�WKH�³GHIHQGDQW�KDG�D�SULRU�RSSRUWXQLW\�IRU�
FURVV�H[DPLQDWLRQ�´����,Q�DGGLWLRQ��WKHUH�PD\�EH�FDVHV�LQ�ZKLFK�DQ�H[SHUW�ZLWQHVV�ZKR�GLG�QRW�
SHUIRUP�WKH�RULJLQDO�H[DPLQDWLRQ�FDQ�WHVWLI\�WR�RU�UHO\�RQ�WKH�FRQWHQWV�RI�D�UHSRUW�IURP�WKH�H[SHUW�
ZKR�GLG�����)LQDOO\��OLNH�WKH�KHDUVD\�UXOH��³WKH�ULJKW�WR�FRQIURQWDWLRQ�PD\��RI�FRXUVH��EH�ZDLYHG��
LQFOXGLQJ�E\�IDLOXUH�WR�REMHFW�WR�WKH�RIIHQGLQJ�HYLGHQFH�«��´���

�������������������������������������������������
����0HOHQGH]�'LD]�Y��0DVVDFKXVHWWV������6��&W���������������

�,Q�IDFW��MXULVGLFWLRQV�DUH�IUHH�WR�
DGRSW�VWDWXWHV�RU�UXOHV�WKDW�HQDEOH�D�SURVHFXWRU�WR�VHFXUH�VXFK�D�ZDLYHU�E\�JLYLQJ�SUHWULDO�QRWLFH�
RI�WKH�LQWHQW�WR�XVH�WKH�UHSRUW�DV�ORQJ�DV�³WKH�GHIHQGDQW�LV�JLYHQ�D�SHULRG�RI�WLPH�LQ�ZKLFK�KH�PD\�

����,ELG���S��������
����,ELG���S��������
����,ELG���S��������
����,ELG���S��������QRWH����
����,ELG���S��������
����&RPSDUH�3HRSOH�Y��:LOOLDPV������1�(���G�����������,OO���������FHUW��JUDQWHG�VXE�QRP��:LOOLDPV�Y��,OOLQRLV�����
8�6�/�:��������8�6��-XQH������������DOORZLQJ�VXUURJDWH�WHVWLPRQ\�IURP�D�'1$�DQDO\VW�DW�D�VWDWH�ODERUDWRU\�ZKR�
FRPSDUHG�D�FULPH�VFHQH�'1$�SURILOH�JHQHUDWHG�E\�D�SULYDWH�ODERUDWRU\�WR�WKH�SURILOH�IURP�GHIHQGDQW¶V�EORRG�VDPSOH�
DQG�GHWHUPLQHG�WKDW�WKH\�PDWFKHG���ZLWK�%XOOFRPLQJ�Y��1HZ�0H[LFR������6�&W���������������³6XUURJDWH�WHVWLPRQ\´�
DERXW�D�GHIHQGDQW¶V�EORRG�DOFRKRO�OHYHO�ZDV�LQDGPLVVLEOH�ZKHQ�WKH�IRUHQVLF�DQDO\VW�ZKR�FRQGXFWHG�WKH�JDV�
FKURPDWRJUDSK\��ZURWH�D�UHSRUW��DQG�VLJQHG�D�FHUWLILFDWH�RI�DQDO\VLV�GLG�QRW�WHVWLI\�EXW�ZDV�QRW�VKRZQ�WR�EH�
XQDYDLODEOH�WR�WHVWLI\�DQG�WKH�ZLWQHVV�ZKR�WHVWLILHG�LQ�KLV�SODFH�ZRUNHG�DW�WKH�VDPH�ODERUDWRU\�DQG�ZDV�IDPLOLDU�ZLWK�
LWV�SURFHGXUHV�EXW�KDG�QRW�SDUWLFLSDWHG�LQ�WKH�WHVWLQJ�RU�VXSHUYLVHG�WKH�RULJLQDO�DQDO\VW���
� 2I�FRXUVH��WKH�&RQIURQWDWLRQ�&ODXVH�GRHV�QRW�EDU�WHVWLPRQ\�IURP�D�ILQJHUSULQW�H[DPLQHU�ZKR�UH�H[DPLQHV�D�
VHW�RI�LPDJHV�WR�IRUP�DQ�LQGHSHQGHQW�H[SHUW�RSLQLRQ��7KH�VLJQLILFDQW�TXHVWLRQV�SHUWDLQ�RQO\�WR�SUHVHQWLQJ�RU�UHO\LQJ�
RQ�³WHVWLPRQLDO�VWDWHPHQWV´�DERXW�WKH�LPDJHV�PDGH�E\�RWKHU�H[DPLQHUV�ZKR�DUH�QRW�WKHPVHOYHV�PDGH�DYDLODEOH�IRU�
FURVV�H[DPLQDWLRQ��6HH�.D\H��%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW�����������
����0HOHQGH]�'LD]������6��&W��DW������Q�����
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REMHFW�WR�WKH�DGPLVVLRQ�RI�WKH�HYLGHQFH�DEVHQW�WKH�DQDO\VW¶V�DSSHDUDQFH�OLYH�DW�WULDO�´���

�

�+RZHYHU��
D�PRUH�FRPSOHWH�UHSRUW�FRXOG�UHGXFH�WKH�FKDQFH�WKDW�WKH�GHIHQVH�ZLOO�GHPDQG�WKH�SUHVHQFH�RI�WKH�
H[DPLQHU�DQG�FRXOG�HQKDQFH�WKH�FKDQFH�WKDW�D�ODERUDWRU\�VXSHUYLVRU�RU�RWKHU�DQDO\VW�FDQ�WHVWLI\�DW�
D�WULDO�LI�WKH�H[DPLQLQJ�DQDO\VW�LV�XQDYDLODEOH��

,Q�VXP��WKH�YDOXH�RI�FRPSUHKHQVLYH�ZULWWHQ�UHFRUGV�LQ�WULDO�DQG�SUHWULDO�SURFHHGLQJV�UHLQIRUFHV�
5HFRPPHQGDWLRQ������FDOOLQJ�IRU�FRQWHPSRUDQHRXV�GRFXPHQWDWLRQ�WKDW�PDNHV�³WKH�LQWHUSUHWLYH�
SURFHVV�DV�WUDQVSDUHQW�DV�SRVVLEOH´�DQG�³VXIILFLHQW�WR�SHUPLW�DQRWKHU�H[DPLQHU�WR�DVVHVV�WKH�
DFFXUDF\�DQG�YDOLGLW\�RI�WKH�LQLWLDO�H[DPLQHU¶V�DVVHVVPHQW�RI�WKH�HYLGHQFH�´�,Q�DGGLWLRQ��WKH�IDFW�
WKDW�WKH�UHDGHUV�RI�DQ�H[DPLQHU¶V�UHSRUW�LQ�D�FDVH�VFKHGXOHG�IRU�WULDO�DUH�OLNHO\�WR�EH�ODZ\HUV��
MXGJHV��RU�MXURUV�SURPSWV�D�UHODWHG�UHFRPPHQGDWLRQ�GLUHFWHG�VSHFLILFDOO\�DW�WKH�H[DPLQHU¶V�
VXPPDU\�UHSRUW���
�

5HFRPPHQGDWLRQ������7KH�UHSRUW�RI�WKH�H[DPLQDWLRQ�VKRXOG�HQVXUH�WKDW�WKH�ILQGLQJV�
DQG�WKHLU�OLPLWDWLRQV�DUH�LQWHOOLJLEOH�WR�QRQ�H[SHUWV��

�
7KLV�UHFRPPHQGDWLRQ�ILQGV�VXSSRUW�LQ�WKH�YLHZV�RI�OHJDO�DQG�VFLHQWLILF�RUJDQL]DWLRQV��VXFK�DV�WKH�
$PHULFDQ�%DU�$VVRFLDWLRQ����DQG�WKH�1DWLRQDO�5HVHDUFK�&RXQFLO�����DV�ZHOO�DV�IRUHQVLF�VFLHQFH�
ZRUNLQJ�JURXSV�DQG�RUJDQL]DWLRQV��VXFK�DV�WKH�(XURSHDQ�1HWZRUN�RI�)RUHQVLF�6FLHQFH�
,QVWLWXWHV����DQG�WKH�6FLHQWLILF�:RUNLQJ�*URXS�IRU�WKH�$QDO\VLV�RI�6HL]HG�'UXJV����

�

�7KH�
(XURSHDQ�1HWZRUN��IRU�H[DPSOH��H[SODLQV�WKDW�

WKH�UHSRUWV�RI�IRUHQVLF�LQYHVWLJDWLRQV�ZLOO�EH�UHDG�E\�D�ZLGH�YDULHW\�RI�LQGLYLGXDOV��
PDQ\�RI�ZKRP�ZLOO�KDYH�OLWWOH�NQRZOHGJH�RI�VFLHQFH��7KH\�PD\�KDYH�WR�EH�UHDG�
DORXG�LQ�FRXUWV�RI�ODZ�WR�LQIRUP�MXGJHV�DQG�DGYRFDWHV�DQG��LQ�VRPH�MXULVGLFWLRQV��
PHPEHUV�RI�D�MXU\��5HSRUWV�PXVW��WKHUHIRUH��EH�ZULWWHQ�DV�FOHDUO\�DQG�
XQDPELJXRXVO\�DV�SRVVLEOH��*UHDW�FDUH�PXVW�EH�WDNHQ�WR�HQVXUH�WKDW�DOO�GHWDLOV�
UHODWLQJ�WR�WKH�H[DPLQDWLRQV�XQGHUWDNHQ��DQG�WKH�VFLHQWLILF�UDWLRQDOH�RQ�ZKLFK�WKH�
H[DPLQDWLRQV�DUH�EDVHG��DUH�GHVFULEHG�LQ�ODQJXDJH�WKDW�FDQ�EH�XQGHUVWRRG�E\�
QRQVFLHQWLVWV����
�

��

�
�

�������������������������������������������������
����,ELG���S��������,I�WKH�GHIHQGDQW�GRHV�REMHFW��LW�DSSHDUV�WKDW�WKH�VWDWH�FDQQRW�SODFH�WKH�EXUGHQ�RI�FDOOLQJ�WKH�ZLWQHVV�
RQ�WKH�GHIHQGDQW��%ULVFRH�Y��9LUJLQLD������6�&W����������������
����$PHULFDQ�%DU�$VVRFLDWLRQ��RS��FLW���6WDQGDUG��������F���
����1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�
6FLHQFH�&RPPXQLW\��6WUHQJWKHQLQJ�)RUHQVLF�6FLHQFH�LQ�WKH�8QLWHG�6WDWHV��$�3DWK�)RUZDUG��1DWLRQDO�$FDGHPLHV�
3UHVV��������S�������1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO�&RPPLWWHH�RQ�6FLHQWLILF�$VVHVVPHQW�
RI�%XOOHW�/HDG�(OHPHQWDO�&RPSRVLWLRQ�&RPSDULVRQ��)RUHQVLF�$QDO\VLV��:HLJKLQJ�%XOOHW�/HDG�(YLGHQFH��1DWLRQDO�
$FDGHPLHV�3UHVV��������S�������
���(XURSHDQ�1HWZRUN�RI�)RUHQVLF�6FLHQFH�,QVWLWXWHV�6WDQGLQJ�&RPPLWWHH�IRU�4XDOLW\�DQG�&RPSHWHQFH��3HUIRUPDQFH�
%DVHG�6WDQGDUGV�IRU�)RUHQVLF�6FLHQFH�3UDFWLWLRQHUV��(XURSHDQ�1HWZRUN�RI�)RUHQVLF�6FLHQFH�,QVWLWXWHV�6WDQGLQJ�
&RPPLWWHH�IRU�4XDOLW\�DQG�&RPSHWHQFH��-XO\�������
����6FLHQWLILF�:RUNLQJ�*URXS�IRU�WKH�$QDO\VLV�RI�6HL]HG�'UXJV��6XSSOHPHQWDO�'RFXPHQW�6'���IRU�3DUW�,��$�&RGH�RI�
3URIHVVLRQDO�3UDFWLFH�IRU�'UXJ�$QDO\VWV��5HFRPPHQGDWLRQ��������6FLHQWLILF�:RUNLQJ�*URXS�IRU�WKH�$QDO\VLV�RI�
6HL]HG�'UXJV��2FWREHU��������
����(XURSHDQ�1HWZRUN��RS��FLW���$FWLYLW\�,��
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���� 0LQLPDO�&RQWHQWV�RI�D�5HSRUW�
�
7KHUH�LV�QR�KDUG�DQG�IDVW�OLQH�EHWZHHQ�WKH�LQIRUPDWLRQ�WKDW�VKRXOG�EH�UHFRUGHG�LQ�UHSRUWV�YHUVXV�
FRQWHPSRUDQHRXV��VXSSRUWLQJ�GRFXPHQWDWLRQ��2QH�ODERUDWRU\�FRXOG�LQFOXGH�FRQVLGHUDEOH�GHWDLO�
LQ�D�UHSRUW�SUHSDUHG�IRU�SROLFH�RU�OLWLJDQWV��ZKLOH�DQRWKHU�PLJKW�VWRUH�PXFK�RI�WKH�VDPH�
GRFXPHQWDWLRQ�HOVHZKHUH�DQG�ZULWH�D�VKRUWHU�UHSRUW�WKDW�VLPSO\�UHIHUV�WR�WKH�XQGHUO\LQJ�
GRFXPHQWDWLRQ��7KHUHIRUH��WKH�:RUNLQJ�*URXS�GRHV�QRW�SURSRVH�D�RQH�VL]H�ILWV�DOO�GLYLVLRQ�RI�WKH�
QHFHVVDU\�LQIRUPDWLRQ��,QVWHDG��WKH�RXWOLQH�EHORZ�FRQWDLQV�WKH�PLQLPXP�FRQWHQW�RI�D�UHSRUW�DQG�
LQGLFDWHV�ZKDW�DGGLWLRQDO�LQIRUPDWLRQ�VKRXOG�EH�UHFRUGHG��HLWKHU�LQ�WKH�UHSRUW�RU�LQ�UHODWHG�
GRFXPHQWDWLRQ��7KLV�FKDSWHU¶V�DSSHQGLFHV�RIIHU�VDPSOH�UHSRUWV�RI�YDU\LQJ�OHQJWK�DQG�GHWDLO��
��
%URDGO\�VSHDNLQJ��D�UHSRUW�VKRXOG�GHVFULEH�WKH�LWHPV�VXEPLWWHG�WR�WKH�ODWHQW�SULQW�H[DPLQHU��KRZ�
WKH�H[DPLQHU�SURFHVVHG�WKHVH�LWHPV��DQG�KRZ�WKH�H[DPLQHU�UHDFKHG�DQ\�FRQFOXVLRQV��$OWKRXJK�LW�
KDV�EHHQ�VDLG�WKDW�³FDVH�GRFXPHQWDWLRQ�LV�QRW�FRPSOHWH�LI�WKH�UHFRUG�NHHSLQJ�SURFHVV�GRHV�QRW�
EHJLQ�DW�WKH�FULPH�VFHQH�´���

�

�DQG�D�IXOO�UHSRUW�FHUWDLQO\�FRXOG�GHVFULEH�WKH�HQWLUH�FKDLQ�RI�
HYLGHQFH��WKH�IRFXV�KHUH�LV�RQ�WKH�SURFHVVLQJ��H[DPLQDWLRQ��DQG�FRQFOXVLRQV�DERXW�WKH�PDWHULDO�
DIWHU�LW�LV�GHOLYHUHG�WR�D�ODWHQW�SULQW�H[DPLQHU��7KH�HVVHQWLDO�FRQWHQWV�RI�D�UHSRUW�RQ�WKHVH�SKDVHV�
RI�HYLGHQFH�DVVHVVPHQW�DUH�OLVWHG�DW�WKH�FRQFOXVLRQ�RI�WKLV�VHFWLRQ�LQ�5HFRPPHQGDWLRQ������DQG�
WKH�DSSHQGLFHV�WR�WKLV�FKDSWHU�SUHVHQW�VDPSOH�UHSRUWV��7KH�UHFRPPHQGDWLRQ�FRYHUV�VXFK�PDWWHUV�
DV�UHSRUWLQJ�RQ�HDFK�VWHS�RI�WKH�$QDO\VLV��&RPSDULVRQ��(YDOXDWLRQ��DQG�9HULILFDWLRQ��$&(�9��
SURFHVV��QRWLQJ�QRQ�HVVHQWLDO��GRPDLQ�LUUHOHYDQW�LQIRUPDWLRQ�NQRZQ�WR�WKH�H[DPLQHU��LI�DQ\���
QRWLQJ�WKH�H[LVWHQFH�RI�GRFXPHQWDWLRQ�RXWVLGH�WKH�UHSRUW�LWVHOI��DQG�SUHVHQWLQJ�UHVXOWV�DQG�
GHILQLQJ�WHUPV��

������ ,PDJHV�RI�)ULFWLRQ�5LGJH�,PSUHVVLRQV�
�
)ULFWLRQ�ULGJH�LPSUHVVLRQV�RQ�VXUIDFHV�PD\�EH�H[DPLQHG�RQ�WKDW�VXUIDFH��GHYHORSHG�IURP�WKDW�
VXUIDFH��RU�SODFHG�LQWR�DQRWKHU�IRUPDW��VXFK�DV�D�SKRWRJUDSK�RU�VFDQ��IRU�DQDO\VLV�DQG�
FRPSDULVRQ��:KHQ�D�GHYHORSPHQW�SURFHVV�ZDV�XVHG��RU�ZKHQ�WKH�LPDJH�ZDV�FRSLHG�LQWR�DQRWKHU�
IRUPDW��WKH�UHSRUW�VKRXOG�GHILQH�WKH�SURFHVV�WKDW�ZDV�XVHG�DQG�LQGLFDWH�WKDW�DQ�LPDJH�RI�WKH�
GHYHORSHG�IULFWLRQ�ULGJH�LPSUHVVLRQ�ZDV�UHWDLQHG��
�
������ /LVW�RI�&RPSDULVRQV�
�
/DWHQW�SULQWV�FDQ�EH�FRPSDUHG�WR�RWKHU�ODWHQW�SULQWV�WR�VHH�LI�WKH�VDPH�LQGLYLGXDO�ZDV�SUHVHQW�DW�
ERWK�ORFDWLRQV��7KH\�FDQ�EH�FRPSDUHG�WR�D�WHQ�SULQW�FDUG�RU�RWKHU�H[HPSODU�IURP�D�NQRZQ�
LQGLYLGXDO��,Q�DGGLWLRQ��H[HPSODUV�IURP�DQ�LQGLYLGXDO�ZKRVH�LGHQWLW\�LV�LQ�TXHVWLRQ�FDQ�EH�
FRPSDUHG�WR�H[HPSODUV�IURP�NQRZQ�LQGLYLGXDOV��7KH�UHSRUW�VKRXOG�OLVW�ZKLFK�LPDJHV�ZHUH�
FRPSDUHG�WR�RQH�DQRWKHU��
�
7UDGLWLRQDOO\��ODWHQW�SULQWV�KDYH�EHHQ�FRPSDUHG�ZLWK�WHQ�SULQW�FDUGV�IRU�SUH�H[LVWLQJ�VXVSHFWV�LQ�D�
FDVH��7KH�FUHDWLRQ�RI�ODUJH�GDWDEDVHV�RI�FRPSXWHU�VHDUFKDEOH�LPDJHV�SHUPLWV�FRPSDULVRQV�WR�
LQGLYLGXDOV�FXOOHG�ZLWK�DXWRPDWHG�ILQJHUSULQW�LGHQWLILFDWLRQ�V\VWHP��$),6��VRIWZDUH��&KDSWHU�����

�������������������������������������������������
����3HWHUVRQ��3���&��'UH\IXV��0��*LVFKH��HW�DO��³/DWHQW�3ULQWV��$�3HUVSHFWLYH�RQ�WKH�6WDWH�RI�WKH�6FLHQFH�´�)RUHQVLF�
6FLHQFH�&RPPXQLFDWLRQV������QR�����2FWREHU��������
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���

,I�DQ�$),6�VHDUFK�KDV�EHHQ�FRQGXFWHG��WKH�UHSRUW�VKRXOG�VSHFLI\�WKH�UHVXOWV��$�UHFRUG�RI�WKH�$),6�
FDQGLGDWH�OLVW�VKRXOG�EH�UHWULHYDEOH���
�
������ 0HWKRG�DQG�&RQFOXVLRQV�
�
-XVW�DV�D�UHSRUW�VKRXOG�LQGLFDWH�KRZ�ODWHQW�SULQWV�ZHUH�PDGH�YLVLEOH��LW�DOVR�VKRXOG�VWDWH�WKH�
SURFHGXUH�XVHG�WR�PDNH�FRPSDULVRQV�EHWZHHQ�IULFWLRQ�VNLQ�LPSUHVVLRQV�DQG�WR�GUDZ�FRQFOXVLRQV�
IURP�WKHVH�FRPSDULVRQV�����7KH�FRQYHQWLRQDO�SURFHGXUH�IRU�DVVRFLDWLQJ�ODWHQW�DQG�NQRZQ�SULQWV�
LQYROYHV�WKH�$&(�9�SURFHVV�GHVFULEHG�LQ�&KDSWHU����7UDGLWLRQDOO\��WKH�RXWFRPH�RI�$&(�9�KDV�
EHHQ�H[SUHVVHG�LQ�WHUPV�RI�WKUHH�SRVVLEOH�FDWHJRULHV��LQGLYLGXDOL]DWLRQ��H[FOXVLRQ��RU�
LQFRQFOXVLYH�����1RQHWKHOHVV��VFLHQWLILF�UHVHDUFK�RU�UHDVRQLQJ�GRHV�QRW�OLPLW�UHSRUWHG�UHVXOWV�WR�
WKHVH�WKUHH�FDWHJRULHV����

�

�$�PRUH�ILQHO\�JUDGHG�VHW�RI�FDWHJRULHV�LV�SRVVLEOH��VHH��IRU�H[DPSOH��
&KDSWHU�����DQG�WKH�FRPSXWHU�EDVHG�PHWKRGV�GHVFULEHG�LQ�WKH�SUHFHGLQJ�FKDSWHU�DUH�DQRWKHU�ZD\�
WR�PHDVXUH�WKH�IHDWXUHV�RI�SULQWV�DQG�WKH�GHJUHH�RI�VLPLODULW\�EHWZHHQ�SDLUV�RI�SULQWV��$V�
DXWRPDWHG�V\VWHPV�DGYDQFH�DQG�DUH�IXUWKHU�YDOLGDWHG�ZLWK�ODUJH�GDWD�VHWV��WKH\�ZLOO�EH�XVHIXO�LQ�
FRQMXQFWLRQ�ZLWK��RU�FRQFHLYDEO\��DW�VRPH�WLPH�LQ�WKH�IXWXUH��LQVWHDG�RI��$&(�9��%XW��ZKDWHYHU�
SURFHGXUHV�DUH�HPSOR\HG�WR�GUDZ�LQIHUHQFHV�IURP�WKH�HYLGHQFH²$&(�9�RU�RWKHUZLVH²WKH�
UHSRUW�VKRXOG�GHVLJQDWH�WKHP�DQG�VKRXOG�IUDPH�WKH�FRQFOXVLRQV�LQ�D�PDQQHU�WKDW�LV�DFFXUDWH�DQG�
VFLHQWLILFDOO\�DSSURSULDWH���

������ /LPLWDWLRQV�
�
)RU�WKH�VDNH�RI�OD\�UHDGHUV��D�UHSRUW�PD\�FRQWDLQ�VRPH�JHQHUDO�ZDUQLQJV�WKDW�LQGLFDWH�LWV�OLPLWV��
)RU�H[DPSOH��LI�QR�FRPSDULVRQV�ZHUH�PDGH��WKH�UHSRUW�PLJKW�QRWH�WKDW�WKH�DEVHQFH�RI�DQ\�XVDEOH�
ODWHQW�SULQWV��RU�HYHQ�DQ\�VPXGJHV��GRHV�QRW�PHDQ�WKDW�WKH�VXUIDFH�ZDV�QHYHU�WRXFKHG��,I�WKH�
H[DPLQHU�DVVRFLDWHV�WKH�ODWHQW�SULQW�ZLWK�D�NQRZQ�ILQJHU��WKH�UHSRUW�PLJKW�REVHUYH�WKDW��VWDQGLQJ�
DORQH��WKLV�DVVRFLDWLRQ�GRHV�QRW�LQGLFDWH�KRZ��ZK\��RU�ZKHQ�WKH�ODWHQW�SULQW�ZDV�GHSRVLWHG��
6WDWHPHQWV�OLNH�WKHVH�DUH�LQFOXGHG�LQ�UHSRUWV�RI�WKH�)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ��)%,���7KH\�
DUH�QRW�QHFHVVDU\�WR�SUHVHQW�WKH�UHVXOWV�RI�DQ�H[DPLQDWLRQ�RU�WR�GRFXPHQW�KRZ�LW�ZDV�FRQGXFWHG��
EXW�WKH\�PD\�EH�KHOSIXO�IRU�VRPH�UHDGHUV���
�
,Q�DGGLWLRQ��LI�WKHUH�DUH�VLJQLILFDQW�UHDVRQV�WR�TXHVWLRQ�DQ\�FRQFOXVLRQV��WKHVH�VKRXOG�EH�QRWHG�����
$V�WKH�6FLHQWLILF�:RUNLQJ�*URXS�IRU�WKH�$QDO\VLV�RI�6HL]HG�'UXJV�FRQFOXGHG��IRUHQVLF�DQDO\VWV�
KDYH�WKH�SURIHVVLRQDO�UHVSRQVLELOLW\�WR�SUHVHQW�ERWK�ZULWWHQ�DQG�RUDO�³DGYLFH�«�LQ�D�FOHDU�DQG�
REMHFWLYH�PDQQHU´���

�������������������������������������������������
����&RPSDUH�$PHULFDQ�6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV��*XLGHOLQHV�IRU�)RUHQVLF�/DERUDWRU\�0DQDJHPHQW�
3UDFWLFHV��$PHULFDQ�6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV��������

²D�GXW\�WKDW�HQWDLOV�³FRQVLGHULQJ�DQG�SURYLGLQJ�DOWHUQDWLYH�H[SODQDWLRQV�RU�

����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WDQGDUGV�IRU�&RQFOXVLRQV��
9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6HSWHPEHU�������
����%XGRZOH��%���-��%XVFDJOLD��DQG�5��3HUOPDQ��³5HYLHZ�RI�WKH�6FLHQWLILF�%DVLV�IRU�)ULFWLRQ�5LGJH�&RPSDULVRQV�DV�D�
0HDQV�RI�,GHQWLILFDWLRQ��&RPPLWWHH�)LQGLQJV�DQG�5HFRPPHQGDWLRQV�´�)RUHQVLF�6FLHQFH�&RPPXQLFDWLRQV����
�-DQXDU\��������+DEHU��/��DQG�5��+DEHU��&KDOOHQJHV�WR�)LQJHUSULQWV��$�*XLGHERRN�IRU�3URVHFXWLRQ�DQG�'HIHQVH�DQG�
([DPLQHUV��/DZ\HUV�DQG�-XGJHV�3XEOLVKLQJ�&R���������
����(XURSHDQ�1HWZRUN��RS��FLW���6WDQGDUG�,��F���1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�
6FLHQFH�&RPPXQLW\��RS��FLW���SS���������6:*'58*��������RS��FLW���5HFRPPHQGDWLRQ��������%XW�VHH�6FLHQWLILF�
:RUNLQJ�*URXS�RQ�0DWHULDOV�$QDO\VLV��)RUHQVLF�+XPDQ�+DLU�([DPLQDWLRQ�*XLGHOLQHV��6FLHQWLILF�:RUNLQJ�*URXS�
RQ�0DWHULDOV�$QDO\VLV��$SULO��������
����6:*'58*��������RS�FLW���5HFRPPHQGDWLRQ�����D���
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���

LQWHUSUHWDWLRQV�IRU�WKHLU�ILQGLQJV��ZKHUH�DSSURSULDWH��PDNLQJ�FOHDU�WKH�VWUHQJWKV�DQG�DQ\�
OLPLWDWLRQV�LQ�WKHLU�DGYLFH�RU�HYLGHQFH��>DQG@�GHFODULQJ�DQ\WKLQJ�WKDW�PLJKW�XQGHUPLQH�WKH�
LQWHJULW\�RI�WKHLU�HYLGHQFH�RU�LWV�XVH�«��´���
�

�

������ 9HULILFDWLRQ�DQG�&RQVXOWDWLRQ�
�
,I�WKH�H[DPLQHU�IROORZHG�WKH�$&(�9�SURFHVV��WKH�UHSRUW�VKRXOG�GLVFORVH�RU�UHIHU�WKH�UHDGHU�WR�WKH�
UHFRUG�RI�ZKR�YHULILHG�WKH�UHVXOWV��ZKHQ�YHULILFDWLRQ�RFFXUUHG��DQG�ZKDW�LQIRUPDWLRQ�WKH�
YHULI\LQJ�H[DPLQHU�KDG�DERXW�WKH�SUHYLRXV�FRPSDULVRQV��,I�WKH�9HULILFDWLRQ�SKDVH�LQYROYHG�D�
GLIIHUHQFH�RI�RSLQLRQ��WKHQ�WKH�H[LVWHQFH�RI�WKH�GLVDJUHHPHQW�VKRXOG�EH�QRWHG�LQ�WKH�UHSRUW�DQG�
WKH�EDVLV�IRU�WKH�ILQDO�FRQVHQVXV�VKRXOG�EH�VWDWHG�LQ�WKH�UHSRUW�RU�RWKHU�GRFXPHQWDWLRQ����
�

�

,Q�VRPH�FDVHV��DQ�H[DPLQHU�VHHNV�JXLGDQFH�IURP�DQRWKHU�H[SHUW��H[DPLQHU�RU�VXSHUYLVRU��EHIRUH�
UHDFKLQJ�D�FRQFOXVLRQ��&RQVXOWDWLRQ�LV�D�ZD\�RI�VKDULQJ�H[SHUWLVH�DQG�GRHV�QRW�PHDQ�WKDW�WKHUH�LV�
D�FRQIOLFW��$�SRRU�TXDOLW\�XQNQRZQ�SULQW��D�SRRU�TXDOLW\�NQRZQ�SULQW��DQ�LUUHJXODU�VXEVWUDWH��
H[FHVVLYH�GHSRVLWLRQ�RU�ODWHUDO�SUHVVXUH��OLPLWHG�/HYHO���'HWDLO��VHH�&KDSWHUV�����DQG�RWKHU�IDFWRUV�
FRXOG�OHDG�DQ�H[DPLQHU�WR�FRQVXOW�ZLWK�RWKHUV��$�FRQIOLFW�RFFXUV�ZKHQ�DQ�H[DPLQHU�GRHV�QRW�
DJUHH�ZLWK�DQRWKHU�H[DPLQHU�GXULQJ�WKH�YHULILFDWLRQ��WHFKQLFDO�UHYLHZ��RU�DGPLQLVWUDWLYH�UHYLHZ��
6XFK�D�GLVDJUHHPHQW�LV�UHVROYHG�LQ�GLVFXVVLRQV�DPRQJ�H[DPLQHUV�ZKR�LQLWLDOO\�UHDFKHG�GLIIHUHQW�
FRQFOXVLRQV�RU�ZLWK�WKH�LQYROYHPHQW�RI�VXSHUYLVRU\�SHUVRQQHO�XS�WR�WKH�OHYHO�RI�WKH�ODERUDWRU\�
GLUHFWRU��LI�QHFHVVDU\��7KH�UHFRPPHQGDWLRQ�IRU�GLVFORVXUH�DSSOLHV�WR�FRQIOLFWV�UDWKHU�WKDQ�
FRQVXOWDWLRQV��
�
������ &RQWH[W�
�
&KDSWHUV���DQG���GLVFXVV�WKH�SRWHQWLDOO\�ELDVLQJ�HIIHFWV�RI�FRQWH[WXDO�LQIRUPDWLRQ��$V�WKRVH�
FKDSWHUV�H[SODLQHG��REVHUYHUV¶�H[SHFWDWLRQV�KDYH�EHHQ�VKRZQ�WR�LQIOXHQFH�MXGJPHQW�LQ�D�EURDG�
UDQJH�RI�WDVNV��%HFDXVH�³WKH�SRVVLELOLW\�RI�ELDVHV�LQIOXHQFLQJ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�RI�
H[DPLQHUV´�FDQQRW�EH�GLVPLVVHG�����D�UHSRUW�VKRXOG�UHYHDO�WKH�FRQWH[W�RI�WKH�H[DPLQDWLRQ�E\�
GHVFULELQJ�RU�UHIHUULQJ�WKH�UHDGHU�WR�WKH�LQIRUPDWLRQ�DERXW�WKH�FDVH�WKDW�DQ�H[DPLQHU�UHFHLYHG��
)RU�H[DPSOH��WKH�SRVVLELOLW\�RI�DQ�H[SHFWDQF\�HIIHFW�LQ�FRPSDULQJ�DQG�HYDOXDWLQJ�D�SDLU�RI�SULQWV�
DUJXHV�LQ�IDYRU�RI�UHYHDOLQJ�ZKHWKHU�DQ�H[DPLQHU�ZDV�LQIRUPHG�WKDW�WKH�H[HPSODUV�ZHUH�IRU�
HOLPLQDWLRQ�SXUSRVHV��WKDW�WKH\�FDPH�IURP�VXVSHFWV�LQ�WKH�FDVH��RU�WKDW�WKH\�ZHUH�WKH�UHVXOW�RI�DQ�
$),6�VHDUFK����
�

��

&KDSWHU���REVHUYHV�WKDW�LQ�VRPH�ODERUDWRULHV��H[DPLQHUV�DUH�H[SRVHG�WR�D�JUHDW�GHDO�RI�
LQIRUPDWLRQ�WKDW�LV�FOHDUO\�QRW�UHODWHG�WR�RU�QHFHVVDU\�IRU�WKHLU�DQDO\VLV�DQG�FDOOV�XSRQ�
ODERUDWRULHV�WR�PLQLPL]H�WKH�DPRXQW�RI�H[WUDQHRXV��GRPDLQ�LUUHOHYDQW�LQIRUPDWLRQ�WKDW�LV�
�������������������������������������������������
����6:*'58*��������RS��FLW���5HFRPPHQGDWLRQ��������
����&RPSDUH�6:*)$67��������RS��FLW���6WDQGDUG����
����6:*)$67��������RS��FLW��
����'URU��,��DQG�-��0QRRNLQ��³7KH�8VH�RI�7HFKQRORJ\�LQ�+XPDQ�([SHUW�'RPDLQV��&KDOOHQJHV�DQG�5LVNV�$ULVLQJ�
)URP�WKH�8VH�RI�$XWRPDWHG�)LQJHUSULQW�,GHQWLILFDWLRQ�6\VWHPV�LQ�)RUHQVLF�6FLHQFH�´�/DZ��3UREDELOLW\�	�5LVN����
�����������±�����$Q�DGGLWLRQDO�UHDVRQ�WR�GRFXPHQW�WKH�IDFW�RI�DQ�$),6�VHDUFK�DULVHV�ZKHQ�FDQGLGDWHV�IURP�WKLV�
VHDUFK�DUH�H[FOXGHG��7KHVH�H[FOXVLRQV�LQFUHDVH�WKH�SUREDWLYH�YDOXH�RI�D�PDWFK�WR�D�VXVSHFW��$LWNHQ��&��DQG�)��7DURQL��
6WDWLVWLFV�DQG�WKH�(YDOXDWLRQ�RI�(YLGHQFH�IRU�)RUHQVLF�6FLHQWLVWV���QG�HG��-RKQ�:LOH\�	�6RQV��������.D\H��'��
³5RXQGLQJ�8S�WKH�8VXDO�6XVSHFWV��$�/HJDO�DQG�/RJLFDO�$QDO\VLV�RI�'1$�'DWDEDVH�7UDZOV�´�1RUWK�&DUROLQD�/DZ�
5HYLHZ������QR����������������±������)RU�D�PRGHVW�QXPEHU�RI�H[FOXVLRQV��KRZHYHU��WKH�HIIHFW�LV�VPDOO��
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SURYLGHG�WR�H[DPLQHUV��7KH�UHFRPPHQGDWLRQ�KHUH�FRPSOHPHQWV�WKLV�VXJJHVWLRQ�E\�DVNLQJ�IRU�
GLVFORVXUH�RI�WKH�LQIRUPDWLRQ�DFWXDOO\�SURYLGHG�WR�H[DPLQHUV��7KLV�GRHV�QRW�PHDQ�WKDW�WKH�
H[DPLQHU�PXVW�ZULWH�RXW�HYHU\WKLQJ�WKDW�LV�NQRZQ�DERXW�WKH�EDFNJURXQG�RI�WKH�FDVH��)RU�
H[DPSOH��LI�DQ�H[DPLQHU�ZDV�H[SRVHG�WR�D�SROLFH�FDVH�ILOH�RU�UHSRUW�FRQWDLQLQJ�LQIRUPDWLRQ�DERXW�
WKH�VXVSHFW¶V�FULPLQDO�UHFRUG�RU�WKH�VXVSHFW¶V�DGPLVVLRQV�WR�WKH�SROLFH��WKH�UHSRUW�FRXOG�VLPSO\�
QRWH�WKDW�WKH�H[DPLQHU�UHDG�WKH�SROLFH�UHSRUW�WKDW�FRQWDLQHG�LQIRUPDWLRQ�DERXW�WKH�VXVSHFW�EHIRUH�
UHDFKLQJ�D�FRQFOXVLRQ���
�
������ 5HIHUHQFHV�WR�2WKHU�'RFXPHQWDWLRQ�
�
7KH�UHSRUW�LWVHOI�VKRXOG�DW�OHDVW�GHVFULEH�WKH�KLJKOLJKWV�RI�WKH�H[DPLQDWLRQ�RI�WKH�HYLGHQFH��DQG�LW�
VKRXOG�EH�DQ�³DFFXUDWH�VXPPDU\�RI�VLJQLILFDQW�PDWHULDO�FRQWDLQHG�LQ�WKH�FDVH�QRWHV�´����%XW�LW�
QHHG�QRW�SUHVHQW�HYHU\�GHWDLO�RI�WKH�SURFHVV��,I�GRFXPHQWDWLRQ��VXFK�DV�EHQFK�QRWHV�RU�DGGLWLRQDO�
LPDJHV��LV�QRW�DSSHQGHG�WR�WKH�UHSRUW��WKH�UHSRUW�VKRXOG�QRWH�WKDW�WKHVH�PDWHULDOV�DUH�RQ�ILOH�DQG�
FDQ�EH�REWDLQHG�IURP�WKH�ODERUDWRU\�XSRQ�UHTXHVW����
�

��

)RU�H[DPSOH��LI�PRUH�WKDQ�RQH�H[DPLQHU�UHDFKHG�D�FRQFOXVLRQ�DERXW�WKH�VXIILFLHQF\�RU�VLPLODULW\�
RI�WZR�LPDJHV��WKH�FRQFOXVLRQV�VKRXOG�EH�UHFRUGHG�LQ�WKH�GRFXPHQWDWLRQ�DQG�QRWHG�LQ�WKH�
VXPPDU\�UHSRUW��7KH�TXDOLW\�DVVXUDQFH�DQG�TXDOLW\�FRQWURO�PHDVXUHV�LQ�SODFH�DOVR�VKRXOG�EH�
QRWHG��%HFDXVH�WKHVH�PHDVXUHV�ZRXOG�EH�VSHOOHG�RXW�LQ�ZULWWHQ�SURWRFROV�DQG�VWDWHPHQWV�RI�
VWDQGDUG�RSHUDWLQJ�SURFHGXUHV��LW�VKRXOG�EH�VXIILFLHQW�WR�UHIHU�WR�WKHVH�GRFXPHQWV��
�
7KH�6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6:*)$67��
VXJJHVWV�WKDW�³WKH�VXEVWUDWH��GHYHORSPHQW�PHGLXP��RU�SUHVHUYDWLRQ�PHWKRG�FDQ�KDYH�D�VLJQLILFDQW�
LPSDFW�RQ�WKH�DSSHDUDQFH�RI�D�ODWHQW�SULQW´�DQG�WKDW�³DGGLWLRQDO�DQDO\WLFDO�IDFWRUV��SDUWLFXODUO\�RQ�
FRPSOH[�SULQWV��SURYLGH�WKH�EDVLV�IRU�GLVWRUWLRQ�LQWHUSUHWDWLRQ�DQG�H[SODQDWLRQV�IRU�YDULDWLRQ�LQ�
DSSHDUDQFH�´���

�

�&RQVHTXHQWO\��WKH�GRFXPHQWDWLRQ�VKRXOG�UHFRUG�LQIRUPDWLRQ�DERXW�WKH�VXEVWUDWH��
GHYHORSPHQW�PHGLXP��DQG�SUHVHUYDWLRQ�PHWKRG��H�J���OLIW��SKRWRJUDSK��RU�OHJLEOH�FRS\���

7KH�UHVXOWV�RI�WKH�HIIRUW�WR�GHYHORS�SULQWV�DOVR�VKRXOG�EH�GRFXPHQWHG�E\�DQQRWDWHG�LPDJHV�RU�
ZULWWHQ�GHVFULSWLRQV�WKDW�UHFRUG�KRZ�PDQ\�DQG�ZKLFK�SULQWV�ZHUH�GHWHUPLQHG�WR�EH�VXLWDEOH�IRU�
FRPSDULVRQ�DV�ZHOO�DV�WKH�H[LVWHQFH�RI�SULQWV�GHWHUPLQHG�WR�EH�XQVXLWDEOH�IRU�FRPSDULVRQ����

�

�,I�
WKH�ODWHQW�SULQW�H[DPLQHU�XVHV�HQKDQFHPHQW�WHFKQRORJ\��KH�RU�VKH�VKRXOG�UHWDLQ�WKH�XQHQKDQFHG�
LPDJH�DQG�PDLQWDLQ�DQ�DXGLW�WUDLO�RI�DOO�GLJLWDO�HQKDQFHPHQWV�WR�VXEVHTXHQW�FRSLHV��VHH�&KDSWHU�
����7KH�)%,�ODERUDWRU\�VXJJHVWV�WKDW�

RQFH�WKH�HYLGHQFH�KDV�EHHQ�UHFHLYHG�LQ�WKH�/DWHQW�3ULQW�8QLW�IRU�SURFHVVLQJ��FDVH�
QRWH�GRFXPHQWDWLRQ�VKRXOG�FKURQRORJLFDOO\�LQFOXGH�HDFK�DFWLYLW\�DQG�WKH�UHVXOWV�RI�
WKH�DFWLYLW\��'RFXPHQWDWLRQ�VKRXOG�LQFOXGH�DQ\�GHYHORSPHQW�WHFKQLTXHV�DSSOLHG��
WKH�GDWH�WKH�SURFHVV�ZDV�DSSOLHG��DQG�WKH�UHVXOW��7KH�GRFXPHQWHG�UHVXOW�VKRXOG�
LQFOXGH�WKH�SUHVHQFH�RU�DEVHQFH�RI�DQ\�SULQWV�DQG�WKH�LQGLFDWLRQ�RI�ZKHWKHU�WKH�
GHYHORSHG�SULQWV�DUH�VXLWDEOH�IRU�FDSWXUH�HLWKHU�WKURXJK�VFDQQLQJ�RU�SKRWRJUDSK\��

�������������������������������������������������
����$6&/'��RS��FLW���S������
����6HH�(XURSHDQ�1HWZRUN��RS��FLW���6WDQGDUG�,��I���
����6:*)$67��������RS��FLW���S�����
����&RPSDUH�LELG���6WDQGDUG��������
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���

7KLV�GRFXPHQWDWLRQ�SURFHVV�VKRXOG�FRQWLQXH�XQWLO�DOO�SURFHVVLQJ�WHFKQLTXHV�KDYH�
EHHQ�DSSOLHG�RU�WKH�SURFHVVLQJ�LV�GLVFRQWLQXHG����
�

�

)XUWKHUPRUH��LW�UHFRPPHQGV�WKDW�
�

FDVH�GRFXPHQWDWLRQ�VKRXOG�LQGLFDWH�WKH�QXPEHU�RI�ODWHQW�SULQWV�RI�YDOXH�GHWHFWHG�
RQ�HDFK�LWHP��DORQJ�ZLWK�D�GHVFULSWLRQ�RI�WKH�LWHP��DQG�ZKLFK�LWHPV�GLG�QRW�
FRQWDLQ�DQ\�ODWHQW�SULQWV�RU�ODWHQW�SULQWV�RI�YDOXH��$GGLWLRQDO�UHTXLUHPHQWV�LQFOXGH�
WKH�GLVSRVLWLRQ�RI�DQ\�LPDJHV�FRQWDLQLQJ�ODWHQW�SULQWV�RI�YDOXH�DQG�DQ\�LPDJHV�RI�
ODWHQW�SULQWV�WKDW�ZHUH�QRW�DQDO\]HG��FRPSDUHG��RU�HYDOXDWHG����

�
�

6:*)$67�VXJJHVWV�WKDW�³GRFXPHQWDWLRQ�«�PD\�EH�DFFRPSOLVKHG�E\�PDNLQJ�D�µQR�YDOXH¶�
QRWDWLRQ��H�J���µ19¶��RQ�D�OLIW��SKRWRJUDSK��RU�OHJLEOH�FRS\�UHWDLQHG�DV�SDUW�RI�WKH�FDVH�UHFRUG�>RU@�
E\�LQGLFDWLQJ�LQ�FDVH�QRWHV�WKDW�µQR�YDOXH¶�LPSUHVVLRQV�DUH�SUHVHQW�RQ�D�OLIW�RU�SKRWRJUDSK�´���

�

�
$OWKRXJK�6:*)$67�DGGV�WKDW�³FRSLHV�RI�ODWHQW�SULQWV�WKDW�DUH�RI�QR�YDOXH�GR�QRW�QHHG�WR�EH�
UHWDLQHG�LQ�WKH�FDVH�UHFRUG�´�WKLV�:RUNLQJ�*URXS�UHFRPPHQGV�UHWDLQLQJ�DOO�LPDJHV�IRU�SRVVLEOH�
ODWHU�UHYLHZ��

)LQDOO\��WKH�UHSRUW�RU�DVVRFLDWHG�GRFXPHQWDWLRQ�VKRXOG�UHFRUG�WKH�IHDWXUHV�WKDW�WKH�H[DPLQHU�V��
FRQVLGHUHG�DQG�UHOLHG�RQ�LQ�UHDFKLQJ�D�FRQFOXVLRQ�RI�LGHQWLILFDWLRQ��LQFOXGLQJ�WKRVH�IHDWXUHV�XVHG�
LQ�DQ\�YHULILFDWLRQ��$OO�FRPSDULVRQV�FRQGXFWHG�GXULQJ�WKH�FRXUVH�RI�WKH�H[DPLQDWLRQ��LQFOXGLQJ�
ODWHQW�WR�H[HPSODU��ODWHQW�WR�ODWHQW��DQG�H[HPSODU�WR�H[HPSODU��VKRXOG�EH�GRFXPHQWHG��,Q�VRPH�
FDVHV��D�QXPEHU�RI�H[FOXVLRQV�PD\�EH�PDGH��)RU�H[DPSOH��DQ�$),6�VHDUFK�ZLOO�JHQHUDWH�D�OLVW�RI�
FDQGLGDWHV��:KHQ��LQ�VFUHHQLQJ�WKHVH�FDQGLGDWHV��H[HPSODUV�DUH�UHDGLO\�H[FOXGHG��WKH�
GRFXPHQWDWLRQ�QHHG�QRW�VKRZ�WKH�VSHFLILF�IHDWXUH�RU�IHDWXUHV�XVHG�IRU�WKH�H[FOXVLRQ��EXW�WKH�
H[HPSODUV�VKRXOG�EH�UHWDLQHG�RU�EH�NHSW�UHWULHYDEOH����
�

�

7KH�UHSRUW�RU�VXSSRUWLQJ�GRFXPHQWDWLRQ�VKRXOG�H[SODLQ��WKURXJK�DQQRWDWLRQV�RQ�LPDJHV�RU�LQ�
VRPH�RWKHU�IDVKLRQ��WKH�IHDWXUHV�RI�WKH�XQNQRZQ�WKDW�ZHUH�VHOHFWHG�IRU�DQDO\VLV�DQG�XVHG�IRU�
FRPSDULVRQ�����$Q�DSSDUHQW�GLVVLPLODULW\�WKDW�LV�DWWULEXWHG�WR�GLVWRUWLRQ�RU�DQRWKHU�FDXVH�VKRXOG�
EH�QRWHG�����3URYLGLQJ�WKLV�LQIRUPDWLRQ�FRPSOLHV�ZLWK�WKH�,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�
6WDQGDUGL]DWLRQ¶V�,62�,(&��������������FODXVH������������ZKLFK�UHTXLUHV�WKDW�³WKH�ODERUDWRU\�
VKDOO�GRFXPHQW�WKH�EDVLV�XSRQ�ZKLFK�WKH�RSLQLRQV�DQG�LQWHUSUHWDWLRQV�KDYH�EHHQ�PDGH´�DQG�
UHVSRQGV�WR�WKH�FRQFHUQ�WKDW�H[DPLQHUV�PLJKW�IDLO�³WR�GRFXPHQW�ZKLFK�IHDWXUHV�ZLWKLQ�D�ODWHQW�
SULQW�VXSSRUW�WKHLU�UHDVRQLQJ�DQG�FRQFOXVLRQV�´���

�

�$�YHULI\LQJ�H[DPLQHU¶V�QRWHV�RU�RWKHU�
PDWHULDOV�VKRXOG�GRFXPHQW�WKH�YHULILFDWLRQ�LQ�VLPLODU�GHWDLO��

$V�GLVFXVVHG�LQ�&KDSWHU����FRQWHPSRUDQHRXV�GRFXPHQWDWLRQ�RI�HDFK�PDMRU�VWHS�LQ�WKH�
H[DPLQDWLRQ�SURFHVV�FDQ�KHOS�HQVXUH�WKH�H[DPLQDWLRQ�LV�FRQGXFWHG�SURSHUO\�DQG�WKXV�UHGXFH�WKH�
�������������������������������������������������
����3HWHUVRQ��'UH\IXV��*LVFKH��HW�DO���RS��FLW��
����,ELG��
����6:*)$67��������RS��FLW���S�����
����,ELG���6WDQGDUG������
����,ELG���3UHDPEOH��6HH�DOVR�&KDSWHU����
����&RPSDUH�6:*)$67��������RS��FLW���S�����
����,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��*HQHUDO�5HTXLUHPHQWV�IRU�WKH�&RPSHWHQFH�RI�7HVWLQJ�DQG�
&DOLEUDWLRQ�/DERUDWRULHV��,62�,(&������������(����G�HG��,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������
����1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S�������
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FKDQFH�RI�HUURU��,W�DOVR�FDQ�SURYLGH�D�UHFRUG�WKDW�PLJKW�EH�XVHIXO�IRU�WHVWLPRQ\�E\�WKH�H[DPLQHU�
RU�RWKHU�SRVVLEOH�H[SHUW�ZLWQHVVHV�DW�D�ODWHU�WLPH��
�
������ 'HILQLWLRQ�RI�7HUPV�
�
$�UHSRUW�VKRXOG�GHILQH�LPSRUWDQW�WHFKQLFDO�WHUPV��HLWKHU�H[SOLFLWO\�RU�E\�UHIHUHQFH�WR�DQ�
DXWKRULWDWLYH��UHDGLO\�DYDLODEOH�VRXUFH��)RU�H[DPSOH��ODWHQW�SULQW�H[DPLQHUV�RIWHQ�UHIHU�WR�
³LQGLYLGXDOL]DWLRQ´�DV�³LGHQWLILFDWLRQ�´����EXW�LQ�RUGLQDU\�SDUODQFH��DQ�LGHQWLILFDWLRQ�QHHG�QRW�EH�
DQ�DVVHUWLRQ�WKDW�RQO\�RQH�SHUVRQ�RQ�(DUWK�FRXOG�EH�WKH�VRXUFH�RI�DQ�LPSUHVVLRQ��$Q�H\HZLWQHVV�
GHVFULSWLRQ�PLJKW�EH�XVHG�WR�³LGHQWLI\´�D�VXVSHFW��HYHQ�WKRXJK�WKH�LQGLYLGXDO�VR�LGHQWLILHG�ZRXOG�
QRW�EH�WKH�RQO\�SHUVRQ�LQ�WKH�ZRUOG�WR�ILW�WKH�GHVFULSWLRQ��(YHQ�WKH�ZRUG�³LQGLYLGXDOL]H´�LV�QRW�
VHOI�GHILQLQJ��,W�PLJKW�PHDQ�WKDW�LQ�D�FORVHG�JURXS�RI��VD\��VHYHQ�VXVSHFWV��RQO\�RQH�VXVSHFW¶V�
ILQJHU�FRXOG�EH�WKH�VRXUFH�RI�D�ODWHQW�SULQW��RU�LW�PLJKW�UHSUHVHQW�D�PRUH�SRZHUIXO�DVVHUWLRQ�WKDW�
QR�RWKHU�ILQJHU�WKDW�KDV�HYHU�EHHQ�RU�HYHU�ZLOO�EH�LQ�H[LVWHQFH�FDQ�SURGXFH�VR�VLPLODU�D�ODWHQW�
SULQW��$Q�H[SOLFLW�GHILQLWLRQ�LQIRUPV�WKH�UHDGHU�RI�WKH�LQWHQGHG�PHDQLQJ��DQG�&KDSWHU���GLVFXVVHV�
ZD\V�WR�GHILQH�WHUPV�UHODWLQJ�WR�WKH�SURFHVV�RI�HVWDEOLVKLQJ�DQ�DVVRFLDWLRQ�EHWZHHQ�D�NQRZQ�
LQGLYLGXDO�DQG�D�ODWHQW�SULQW��7KH�LPSRUWDQFH�RI�GHILQLQJ�WHUPV�FOHDUO\�LV�ZLGHO\�UHFRJQL]HG�LQ�WKH�
IRUHQVLF�VFLHQFHV����

�

�DQG�WKLV�SDUW�RI�WKH�UHFRPPHQGDWLRQ�DOVR�IROORZV�IURP�5HFRPPHQGDWLRQ�����
RQ�PDNLQJ�WKH�UHSRUW�XQGHUVWDQGDEOH�WR�OD\�UHDGHUV��

5HFRPPHQGDWLRQ������$�UHSRUW�VKRXOG���
D� ,GHQWLI\�WKH�ODWHQW�SULQW�H[DPLQHU�V����
E� 'HVFULEH�WKH�LWHPV�VXEPLWWHG�WR�WKH�H[DPLQHU�V����
F� /LVW�WKH�SURFHGXUHV�XVHG�E\�WKH�H[DPLQHU�WR�GHYHORS��YLVXDOL]H��RU�HQKDQFH�WKH�

IULFWLRQ�ULGJH�LPSUHVVLRQV���
G� /LVW�DOO�FRPSDULVRQV�FRQGXFWHG���
H� 6WDWH�DOO�FRQFOXVLRQV�ZLWK�WKH�PHWKRG�XVHG�WR�UHDFK�WKHP���
I� 1RWH�DQ\�LPSRUWDQW�OLPLWDWLRQV�WR�WKH�FRQFOXVLRQV���
J� ,QGLFDWH�ZKHWKHU�D�YHULILFDWLRQ�ZDV�PDGH�DQG�ZKHWKHU�WKHUH�ZDV�DQ\�FRQIOLFW�RI�

RSLQLRQ�DPRQJ�H[DPLQHUV�SULRU�WR�WKH�UHSRUWHG�FRQFOXVLRQV���
K� 1RWH��RU�UHIHU�WR�H[WHUQDO�GRFXPHQWDWLRQ�RI��DQ\�LQIRUPDWLRQ�DERXW�WKH�FDVH�WKDW�

WKH�H[DPLQHU�V��UHFHLYHG���
L� 1RWH�WKH�H[LVWHQFH�RI�DGGLWLRQDO�GRFXPHQWDWLRQ��DQG�
M� 'HILQH�LPSRUWDQW�WHFKQLFDO�WHUPV��HLWKHU�H[SOLFLWO\�RU�E\�UHIHUHQFH�WR�DQ�

DXWKRULWDWLYH��UHDGLO\�DYDLODEOH�VRXUFH��

�������������������������������������������������
����(�J���6:*)$67��������RS��FLW���6WDQGDUG����$�GUDIW�RI�WKH�GRFXPHQW�LQWHQGHG�WR�UHSODFH�WKHVH�VWDQGDUGV�GRHV�QRW�
XVH�WKH�ZRUG�³LGHQWLILFDWLRQ�´�6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��'UDIW�
IRU�&RPPHQW��6WDQGDUGV�IRU�([DPLQLQJ�)ULFWLRQ�5LGJH�,PSUHVVLRQV�DQG�5HVXOWLQJ�&RQFOXVLRQV��7R�5HSODFH��
)ULFWLRQ�5LGJH�([DPLQDWLRQ�0HWKRGRORJ\�IRU�/DWHQW�3ULQW�([DPLQHUV��9HUVLRQ�������DQG�6WDQGDUGV�IRU�&RQFOXVLRQV��
9HUVLRQ�������9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��$XJXVW�
������S�����$QRWKHU�GUDIW�GRFXPHQW��WKH�6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�
7HFKQRORJ\��6WDQGDUG�7HUPLQRORJ\�RI�)ULFWLRQ�5LGJH�([DPLQDWLRQ��7R�5HSODFH��*ORVVDU\��9HUVLRQ�������9HUVLRQ����
6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��)HEUXDU\�����������OLVWV�
³LQGLYLGXDOL]DWLRQ´�DV�WKH�SULPDU\�PHDQLQJ�RI�³LGHQWLILFDWLRQ�´�
����)RU�H[DPSOH��(XURSHDQ�1HWZRUN��RS��FLW���$FWLYLW\�,��6:*'58*��������RS��FLW���5HFRPPHQGDWLRQ��������
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���� 6XPPDU\�
�
$�UHSRUW�DQG�GRFXPHQWDWLRQ�WKDW�FRQWDLQ�WKH�LQIRUPDWLRQ�OLVWHG�LQ�WKHVH�UHFRPPHQGDWLRQV�
SURYLGH�DQ�DFFHVVLEOH�UHFRUG�RI�WKH�ZRUN�RI�ODWHQW�SULQW�H[DPLQHUV��7KH�OHYHO�RI�GHWDLO�LV�
VXIILFLHQW�WR�LQIRUP�LQYHVWLJDWRUV��SURVHFXWRUV��GHIHQVH�FRXQVHO��RWKHU�H[SHUWV��DQG�MXGJHV�RU�
MXULHV�DV�WR�KRZ�WKH�DQDO\VLV�ZDV�FRQGXFWHG�DQG�ZKDW�FRQFOXVLRQV�ZHUH�UHDFKHG��7KLV�W\SH�RI�
UHSRUWLQJ�PHHWV�VFLHQWLILF�QRUPV��TXDOLW\�DVVXUDQFH��DQG�OHJDO�FRQFHUQV��$SSHQGLFHV�RIIHU�VDPSOH�
ODQJXDJH�IRU�D�IXOO�UHSRUW��D�VKRUWHQHG�UHSRUW�ZLWK�PLQLPDO�UHTXLUHPHQWV��DQG�D�UHSRUW�ZLWK�
TXDOLILHG�FRQFOXVLRQV���
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$SSHQGL[���$��6DPSOH�5HSRUW�6XPPDU\�
�
����������
%XUHDX�RI�,QYHVWLJDWLRQ� � � � � � ����0DLQ�6WUHHW�
/DERUDWRU\�'LYLVLRQ��/DWHQW�3ULQW�6HFWLRQ� � � � :DVKLQJWRQ��'�&��������
�

6$03/(�5(3257�2)�(;$0,1$7,21�
�

�
7R�� %,�$JHQW�-RKQ�'XQQH�� � � � � 'DWH��2FWREHU����������
� /RV�$QJHOHV�)LHOG�2IILFH�
�
&DVH�1XPEHU��/$��������
�
&DVH�7LWOH�� %DQN�RI�/RV�$QJHOHV�
� � ����&DOLIRUQLD�%OYG��
� � /RV�$QJHOHV��&$�
� � $XJ�����������
� � %DQN�5REEHU\�
�
'DWH�VSHFLPHQV�UHFHLYHG��6HSWHPEHU���������
�
)LQJHUSULQW�$QDO\VW��6XVDQQH�%URZQ�
�
7KH�LWHPV�OLVWHG�EHORZ�ZHUH�H[DPLQHG�LQ�WKH�/DWHQW�3ULQW�6HFWLRQ��
�
,WHP��� 'HVFULSWLRQ�
�� 'HPDQG�QRWH�EHJLQQLQJ��³,�KDYH�D�JXQ«´�
�� %DQN�RI�/RV�$QJHOHV�ZLWKGUDZDO�IRUP�
�� 3HQ�ZLWK�FKDLQ��
�� /LIW�LQGLFDWHG�DV�FRPLQJ�IURP�FXVWRPHU�

FRXQWHU�
7DEOH����,WHPV�H[DPLQHG�LQ�/DWHQW�3ULQW�6HFWLRQ�
�
5HVXOWV�RI�([DPLQDWLRQV�
�
,WHPV�RI�HYLGHQFH�VXEPLWWHG�WR�WKH�/DWHQW�3ULQW�6HFWLRQ�IRU�H[DPLQDWLRQ�PD\�EH�H[DPLQHG�
YLVXDOO\��H[DPLQHG�ZLWK�YDULRXV�OLJKW�VRXUFHV��RU�SURFHVVHG�ZLWK�FKHPLFDOV�DQG�SRZGHUV�WR�GHWHFW�
WKH�SUHVHQFH�RI�ODWHQW�IULFWLRQ�ULGJH�SULQWV��7KH�VSHFLILF�VHTXHQFH�RI�H[DPLQDWLRQV�DQG�SURFHVVHV�
GHSHQGV�XSRQ�WKH�QDWXUH�RI�WKH�HYLGHQFH��

�������������������������������������������������
��6HH�%XUHDX�RI�,QYHVWLJDWLRQ��3URFHVVLQJ�*XLGH�IRU�'HYHORSLQJ�/DWHQW�3ULQWV��5HYLVHG�������

�,�DSSOLHG�WKH�IROORZLQJ�SURFHVVHV�WR�WKH�VXEPLWWHG�
LWHPV�DV�IROORZV�
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,WHP�
�� 'HVFULSWLRQ� 3URFHVVLQJ�WHFKQLTXHV�

�� 'HPDQG�QRWH�EHJLQQLQJ��³,�KDYH�D�JXQ«´� 9LVXDO��/$6(5��XOWUDYLROHW��
&ULPHVFRSH������'LD]DIOXRUHQ���
RQH�/$6(5��1LQK\GULQ��3K\VLFDO�
'HYHORSHU�

�� %DQN�RI�/RV�$QJHOHV�ZLWKGUDZDO�IRUP� 9LVXDO��/$6(5��XOWUDYLROHW��
&ULPHVFRSH������'LD]DIOXRUHQ���
RQH�/$6(5��1LQK\GULQ��3K\VLFDO�
'HYHORSHU�

�� 3HQ�ZLWK�FKDLQ� 9LVXDO��/$6(5��XOWUDYLROHW��
&ULPHVFRSH��&\DQRDFU\ODWH�)XPLQJ��
UHIOHFWLYH�XOWUDYLROHW�LPDJLQJ�V\VWHP��
&\DQRDFU\ODWH�'\H�
6WDLQ�/$6(5�XOWUDYLROHW�&ULPHVFRSH��
:KLWH�3RZGHU��

�� /LIW�LQGLFDWHG�DV�FRPLQJ�IURP�FXVWRPHU�
FRXQWHU�

9LVXDO²VHH�FULPH�VFHQH�ORJ�IRU�
DGGLWLRQDO�LQIRUPDWLRQ�

7DEOH����3URFHVVLQJ�WHFKQLTXHV�DSSOLHG�WR�VXEPLWWHG�LWHPV�
�
%,�FRQGXFWV�IULFWLRQ�ULGJH�SULQW�H[DPLQDWLRQV�XVLQJ�WKH�$QDO\VLV��&RPSDULVRQ��(YDOXDWLRQ��DQG�
9HULILFDWLRQ��$&(�9��SURFHVV��7KH�ILUVW�SKDVH�LQ�WKH�SURFHVV�LV�$QDO\VLV��ZKLFK�LV�FRQGXFWHG�
LQGHSHQGHQWO\�RQ�ILUVW�WKH�ODWHQW�WKHQ�WKH�NQRZQ�SULQWV��'XULQJ�WKLV�SKDVH��HDFK�SULQW�LV�DQDO\]HG�
IRU�ERWK�WKH�TXDOLW\�DQG�TXDQWLW\�RI�LQIRUPDWLRQ�SUHVHQW��7KH�TXDOLWDWLYH�DVVHVVPHQW�LV�EDVHG�
XSRQ�WKH�FODULW\�RI�WKH�IULFWLRQ�ULGJHV��WKH�VXEVWUDWH�RQ�ZKLFK�WKH�ODWHQW�SULQW�ZDV�GHYHORSHG��
GHSRVLWLRQ�DQG�ODWHUDO�SUHVVXUHV��DQG�WKH�SURFHVVLQJ�WHFKQLTXHV�DSSOLHG��7KH�TXDQWLWDWLYH�DQDO\VLV�
WDNHV�LQWR�DFFRXQW�DOO�RI�WKH�LQIRUPDWLRQ�SUHVHQW�LQ�WKH�SULQW��EURNHQ�GRZQ�LQWR�WKUHH�OHYHOV�RI�
GHWDLO��/HYHO���'HWDLO�FRQVLVWV�RI�WKH�RYHUDOO�ULGJH�IORZ��LQFOXGLQJ�SDWWHUQ�W\SH�DQG�RULHQWDWLRQ�RI�
WKH�SULQW�EDVHG�XSRQ�WKDW�ULGJH�IORZ��/HYHO���'HWDLO�OLHV�LQ�LQGLYLGXDO�ULGJH�SDWKV��LQFOXGLQJ�WKRVH�
RI�FRQWLQXRXV�ULGJHV�DV�ZHOO�DV�ULGJHV�WKDW�FRPH�WR�DQ�HQG��GLYLGH�WR�IRUP�WZR�RU�PRUH�ULGJHV��RU�
DSSHDU�DV�LVRODWHG�GRWV��$QDO\VLV�RI�WKHVH�ULGJH�FKDUDFWHULVWLFV�DFFRXQWV�IRU�WKHLU�W\SH��GLUHFWLRQ��
ORFDWLRQ��DQG�VSDWLDO�VHTXHQFH��/HYHO���'HWDLO�LQFOXGHV�LQGLYLGXDO�ULGJH�DWWULEXWHV��SDUWLFXODUO\�
VKDSH�DQG�ZLGWK�DORQJ�WKH�OHQJWK�RI�HDFK�ULGJH��7KH�TXDOLW\�DQG�TXDQWLW\�RI�LQIRUPDWLRQ�REVHUYHG�
GXULQJ�WKH�$QDO\VLV�SKDVH�GHWHUPLQHV�ZKHWKHU�WKH�SULQW�FRQWDLQV�VXLWDEOH�LQIRUPDWLRQ�WR�FRQGXFW�
D�FRPSDULVRQ�ZLWK�DQRWKHU�SULQW��
�
5HVXOWV�RI�$QDO\VLV�
�
,�GHWHFWHG�IRXU�ODWHQW�ILQJHUSULQWV�RQ�,WHPV�������DQG���WKDW�ZHUH�VXLWDEOH�IRU�FRPSDULVRQ�
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SULQWV� 3URFHVVLQJ�WHFKQLTXH�

�� 'HPDQG�QRWH�EHJLQQLQJ��³,�KDYH�D�JXQ«´� �� ������'LD]DIOXRUHQ���
RQH�/$6(5����1LQK\GULQ�

�� %DQN�RI�/RV�$QJHOHV�ZLWKGUDZDO�IRUP� �� 1LQK\GULQ�
�� /LIW�LQGLFDWHG�DV�FRPLQJ�IURP�FXVWRPHU�

FRXQWHU�
�� %ODFN�SRZGHU�OLIW�

7DEOH����3ULQWV�GHWHUPLQHG�WR�EH�VXLWDEOH�IRU�FRPSDULVRQ�DQG�WKH�SURFHVVLQJ�WHFKQLTXH�XVHG�WR�
GHWHFW�WKHP�
�
,Q�WKH�&RPSDULVRQ�SKDVH�RI�WKH�$&(�9�SURFHVV��,�FRQGXFWHG�D�VLGH�E\�VLGH�FRPSDULVRQ�RI�D�
ODWHQW�SULQW�ZLWK�DQ�H[HPSODU��,�H[DPLQHG�ERWK�SULQWV�IRU�VLPLODULWLHV�DQG�GLIIHUHQFHV��DVVHVVLQJ�
ULGJHV�VHTXHQWLDOO\�IRU�DJUHHPHQW�RU�GLVDJUHHPHQW�LQ�DOO�OHYHOV�RI�GHWDLO��
�
,Q�WKH�(YDOXDWLRQ�SKDVH�RI�WKH�$&(�9��,�FRQVLGHUHG�DOO�RI�WKH�LQIRUPDWLRQ�JDWKHUHG�GXULQJ�
$QDO\VLV�DQG�&RPSDULVRQ�WR�UHDFK�FRQFOXVLRQV�DERXW�WKH�RULJLQ�RI�WKH�ODWHQW�SULQWV��,�PDGH�
LGHQWLILFDWLRQV�DV�ZHOO�DV�H[FOXVLRQV��$Q�H[FOXVLRQ�LV�DQ�RSLQLRQ�WKDW�WKH�WZR�SULQWV�GLG�QRW�
RULJLQDWH�IURP�WKH�VDPH�VRXUFH�EHFDXVH�WKHUH�LV�LQIRUPDWLRQ�LQ�GLVDJUHHPHQW�LQ�WKH�FRPSDUDEOH�
DUHDV�RI�WKH�WZR�SULQWV�WKDW�ZRXOG�QRW�EH�SUHVHQW�LI�WKH�SULQWV�FDPH�IURP�WKH�VDPH�ILQJHU��$Q�
LGHQWLILFDWLRQ�LV�DQ�RSLQLRQ�WKDW�WKH�WZR�SULQWV�RULJLQDWHG�IURP�WKH�VDPH�VRXUFH�EHFDXVH�WKH�
LQIRUPDWLRQ�LQ�WKH�FRPSDUDEOH�DUHDV�RI�WZR�SULQWV�LV�LQ�VXIILFLHQW�DJUHHPHQW��$Q�LGHQWLILFDWLRQ�
GRHV�QRW�QHFHVVDULO\�HOLPLQDWH�WKH�SRVVLELOLW\�WKDW�DQRWKHU�SHUVRQ�LQ�WKH�ZRUOG�FRXOG�OHDYH�D�SULQW�
ZLWK�DUHDV�RI�VLPLODU�DJUHHPHQW��,W�PHDQV�WKDW�ZLWKLQ�WKH�H[DPLQHU¶V�H[SHULHQFH�DQG�NQRZOHGJH��
QR�RWKHU�SULQWV�ZLWK�WKLV�PXFK�VLPLODULW\�KDYH�FRPH�IURP�GLIIHUHQW�SHRSOH���
�
5HVXOWV�RI�&RPSDULVRQ�DQG�(YDOXDWLRQ�
�
$IWHU�D�FRQYHUVDWLRQ�ZLWK�WKH�FDVH�DJHQW��VHH�7DEOH�����,�FRPSDUHG�WKH�IRXU�ODWHQW�ILQJHUSULQWV�WR�
WKH�ILQJHUSULQWV�RI�7+20$6�60,7+��%,����������ZLWK�WKH�IROORZLQJ�UHVXOWV��
�

,WHP�
�� 'HVFULSWLRQ� ��RI�

SULQWV�
5HVXOWV�RI�FRPSDULVRQ�ZLWK�
7+20$6�60,7+��%,�

��������
�� 'HPDQG�QRWH�EHJLQQLQJ��³,�KDYH�D�JXQ«´� �� ��,GHQWLILFDWLRQV�
�� %DQN�RI�/RV�$QJHOHV�ZLWKGUDZDO�IRUP� �� ([FOXVLRQ�
�� /LIW�LQGLFDWHG�DV�FRPLQJ�IURP�FXVWRPHU�

FRXQWHU�
�� ([FOXVLRQ�

7DEOH����5HVXOWV�RI�FRPSDULVRQV�ZLWK�7+20$6�60,7+��%,���������
�
7KH�UHPDLQLQJ�WZR�XQLGHQWLILHG�ODWHQW�ILQJHUSULQWV�ZHUH�VHDUFKHG�LQ�WKH�%,�DXWRPDWHG�ILQJHUSULQW�
LGHQWLILFDWLRQ�V\VWHP��$),6���,�UHYLHZHG�WKH�UHVXOWLQJ�OLVW�RI�FDQGLGDWHV��DYDLODEOH�XSRQ�UHTXHVW�
WR�WKH�%,��DQG�UHDFKHG�WKH�IROORZLQJ�FRQFOXVLRQV�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����5HSRUWV�DQG�'RFXPHQWDWLRQ�

����

,WHP�
�� 'HVFULSWLRQ� ��RI�

SULQWV� 5HVXOWV�RI�$),6�VHDUFK�

�� %DQN�RI�/RV�$QJHOHV�ZLWKGUDZDO�IRUP� �� 1R�,GHQWLILFDWLRQ�HIIHFWHG�
�� /LIW�LQGLFDWHG�DV�FRPLQJ�IURP�FXVWRPHU�

FRXQWHU�
�� ,GHQWLILFDWLRQ�ZLWK�-$1(�

-21(6��%,���������
7DEOH����5HVXOWV�RI�$),6�VHDUFKHV�
�
7KH�UHPDLQLQJ�XQLGHQWLILHG�ODWHQW�ILQJHUSULQW��RQ�LWHP�����LV�QRW�D�ILQJHUSULQW�RI�-$1(�-21(6��
%,����������
�
6XPPDU\�RI�(YDOXDWLRQ�
�
,WHP�
�� 'HVFULSWLRQ� ��RI�

SULQWV� (YDOXDWLRQ�6XPPDU\�

�� 'HPDQG�QRWH�EHJLQQLQJ��³,�KDYH�D�JXQ«´� �� ��,GHQWLILFDWLRQV�ZLWK�
7+20$6�60,7+��%,�

��������
�� %DQN�RI�/RV�$QJHOHV�ZLWKGUDZDO�IRUP� �� 1RW�D�ILQJHUSULQW�RI�

7+20$6�60,7+��%,�
���������RU�-$1(�-21(6��

%,���������
�� /LIW�LQGLFDWHG�DV�FRPLQJ�IURP�FXVWRPHU�

FRXQWHU�
�� ,GHQWLILFDWLRQ�ZLWK�-$1(�

-21(6��%,���������
7DEOH����6XPPDU\�RI�HYDOXDWLRQ�
�
7KH�SUHVHQFH�RI�D�IULFWLRQ�ULGJH�SULQW�RQ�DQ�LWHP�RI�HYLGHQFH�LQGLFDWHV�FRQWDFW�ZDV�PDGH�EHWZHHQ�
WKH�VRXUFH�DQG�WKH�LWHP�RI�HYLGHQFH��7KH�SUHVHQFH�RI�D�IULFWLRQ�ULGJH�SULQW�DORQH�GRHV�QRW�
QHFHVVDULO\�LQGLFDWH�WKH�VLJQLILFDQFH�RI�HLWKHU�WKH�FRQWDFW�RU�WKH�WLPH�IUDPH�GXULQJ�ZKLFK�WKH�
FRQWDFW�RFFXUUHG��
�
'XH�WR�WKH�PDQ\�IDFWRUV�LQYROYHG�LQ�WKH�GHSRVLWLRQ�RI�D�IULFWLRQ�ULGJH�SULQW��QHLWKHU�WKH�DEVHQFH�RI�
D�IULFWLRQ�ULGJH�SULQW�RQ�HYLGHQFH�QRU�WKH�H[FOXVLRQ�RI�D�IULFWLRQ�ULGJH�SULQW�ZLWK�D�JLYHQ�VRXUFH�
QHFHVVDULO\�SUHFOXGHV�WKDW�VRXUFH�IURP�KDYLQJ�WRXFKHG�WKH�HYLGHQFH��
�
5HVXOWV�RI�9HULILFDWLRQV�DQG�%OLQG�9HULILFDWLRQV�
�
7KH�9HULILFDWLRQ�SKDVH�RI�WKH�$&(�9�SURFHVV�FRQVLVWV�RI�WKH�DSSOLFDWLRQ�RI�WKH�$QDO\VLV��
&RPSDULVRQ��DQG�(YDOXDWLRQ�SKDVHV�RI�WKH�$&(�9�SURFHVV�WR�D�IULFWLRQ�ULGJH�SULQW�E\�DQRWKHU�
TXDOLILHG�H[DPLQHU�ZKR�WKHQ�H[SUHVVHV�KLV�RU�KHU�DJUHHPHQW�RU�GLVDJUHHPHQW�ZLWK�WKH�RULJLQDO�
H[DPLQHU¶V�FRQFOXVLRQ��2Q�2FWREHU�����������)LQJHUSULQW�$QDO\VW�5REHUW�-RKQVRQ��NQRZLQJ�WKH�
RXWFRPH�RI�WKH�RULJLQDO�H[DPLQDWLRQ��YHULILHG�WKH�LGHQWLILFDWLRQV��7KHUH�ZHUH�QR�FRQIOLFWV�RI�
RSLQLRQ��
�
2Q�2FWREHU�����������)LQJHUSULQW�$QDO\VW�-DPHV�%LVKRS�FRQGXFWHG�D�EOLQG�YHULILFDWLRQ�RI�WKH�
LGHQWLILFDWLRQ�ZLWK�-$1(�-21(6���,Q�EOLQG�YHULILFDWLRQV��WKH�YHULI\LQJ�H[DPLQHU�LV�XQDZDUH�RI�
WKH�RULJLQDO�H[DPLQHU¶V�FRQFOXVLRQ���$�FRQIOLFW�RI�RSLQLRQ�RFFXUUHG�GXULQJ�WKLV�EOLQG�YHULILFDWLRQ�
RI�WKH�LGHQWLILFDWLRQ�ZLWK�-$1(�-21(6��,QLWLDOO\��WKH�YHULILHU�GHHPHG�WKH�FRPSDULVRQ�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����5HSRUWV�DQG�'RFXPHQWDWLRQ�

����

LQFRQFOXVLYH�GXH�WR�SRRU�TXDOLW\�H[HPSODUV��8SRQ�FRQVXOWDWLRQ�ZLWK�WKH�SULPDU\�DQDO\VW��WKH�
EOLQG�YHULILHU�UHDOL]HG�WKDW�KH�KDG�QRW�UHFHLYHG�DOO�DYDLODEOH�H[HPSODUV��$IWHU�FRPSDULQJ�WKH�
DGGLWLRQDO�H[HPSODUV��WKH�YHULILHU�FRQFXUUHG�ZLWK�WKH�LGHQWLILFDWLRQ�GHFLVLRQ���
�
$GGLWLRQDO�GRFXPHQWDWLRQ��LQFOXGLQJ�EHQFK�QRWHV�DQG�DQQRWDWHG�LPDJHV�RI�WKH�ODWHQW�SULQWV�IRU�
ERWK�WKH�SULPDU\�DQDO\VW�DQG�YHULILHUV��LV�UHWDLQHG�DV�SDUW�RI�WKH�FDVH�UHFRUG�DQG�FDQ�EH�SURYLGHG�
XSRQ�UHTXHVW��7KH�%,�/DERUDWRU\�'LYLVLRQ¶V�4XDOLW\�$VVXUDQFH�0DQXDO�DQG�6WDQGDUG�2SHUDWLQJ�
3URFHGXUHV�FDQ�EH�IRXQG�RQOLQH�DW�ZZZ�%,�RUJ��
�
&DVH�,QIRUPDWLRQ�5HFHLYHG�E\�WKH�)LQJHUSULQW�$QDO\VW�
�
7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�FDVH�UHODWHG�LQIRUPDWLRQ�WKDW�,�UHFHLYHG�IRU�WKLV�FDVH��
�

'DWH� &RPPXQLFDWLRQ�
7\SH� 'HVFULSWLRQ�

6HSWHPEHU����
�����

,QFRPLQJ�OHWWHU� /HWWHU�IURP�FRQWULEXWRU�VXEPLWWHG�ZLWK�WKH�
HYLGHQFH��'HWDLOV�RI�FDVH��LQFOXGLQJ�W\SH�RI�FULPH��
ORFDWLRQ�RI�FULPH��GDWH�RI�FULPH��GHVFULSWLRQ�RI�KRZ�
EDQN�UREEHU\�RFFXUUHG��DQG�GHVFULSWLRQ�RI�HYLGHQFH�
EHLQJ�VXEPLWWHG�ZHUH�LQFOXGHG�LQ�WKH�OHWWHU��1R�
LQGLYLGXDOV�WR�FRPSDUH�ZHUH�SURYLGHG��

6HSWHPEHU�����
�����

7HOHSKRQH�FDOO�
�GRFXPHQWHG�RQ�
$FWLYLW\�	�
&RPPXQLFDWLRQ�
/RJ��

7HOHSKRQH�FDOO�ZLWK�&DVH�$JHQW�QDPLQJ�LQGLYLGXDO�
WR�FRPSDUH��7+20$6�60,7+��%,����������KDG�
EHHQ�GHYHORSHG�DV�D�VXVSHFW�GXH�WR�LQIRUPDWLRQ�
IURP�D�FRQILGHQWLDO�LQIRUPDQW���

7DEOH����,QIRUPDWLRQ�RQ�FDVH�UHFHLYHG�E\�H[DPLQHU�
�
)RU�TXHVWLRQV�DERXW�WKH�FRQWHQW�RI�WKLV�UHSRUW��SOHDVH�FRQWDFW�)LQJHUSULQW�$QDO\VW�6XVDQQH�%URZQ�
DW�����������������
�
7KH�VSHFLPHQV�DUH�EHLQJ�UHWXUQHG�XQGHU�VHSDUDWH�FRYHU��
�
�

�
�
�

� � � � � � � � � 6XVDQQH�%URZQ�
� � � � � � � � � )LQJHUSULQW�$QDO\VW�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
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�

�
�
&KDSWHU����5HSRUWV�DQG�'RFXPHQWDWLRQ�

����

$SSHQGL[���%��6DPSOH�5HSRUW�6XPPDU\��6KRUW�9HUVLRQ�
�
�
����������
%XUHDX�RI�,QYHVWLJDWLRQ� � � � � � ����0DLQ�6WUHHW�
/DERUDWRU\�'LYLVLRQ��/DWHQW�3ULQW�6HFWLRQ� � � � :DVKLQJWRQ��'�&��������
�

6$03/(�5(3257�2)�(;$0,1$7,21�
�

�
7R�� %,�$JHQW�-RKQ�'XQQH�� � � � � 'DWH��2FWREHU����������
� /RV�$QJHOHV�)LHOG�2IILFH�
�
&DVH�1XPEHU��/$��������
�
&DVH�7LWOH�� %DQN�RI�/RV�$QJHOHV�
� � ����&DOLIRUQLD�%OYG��
� � /RV�$QJHOHV��&$�
� � $XJ�����������
� � %DQN�5REEHU\�
�
'DWH�VSHFLPHQV�UHFHLYHG��6HSWHPEHU���������
�
)LQJHUSULQW�$QDO\VW��6XVDQQH�%URZQ�
�
7KH�LWHPV�OLVWHG�EHORZ�ZHUH�H[DPLQHG�LQ�WKH�/DWHQW�3ULQW�6HFWLRQ��
�
,WHP��� 'HVFULSWLRQ�
�� 'HPDQG�QRWH�EHJLQQLQJ��³,�KDYH�D�JXQ«´�
�� %DQN�RI�/RV�$QJHOHV�ZLWKGUDZDO�IRUP�
�� 3HQ�ZLWK�FKDLQ��
�� /LIW�LQGLFDWHG�DV�FRPLQJ�IURP�FXVWRPHU�

FRXQWHU�
7DEOH����,WHPV�H[DPLQHG�LQ�/DWHQW�3ULQW�6HFWLRQ�
�
,WHPV�RI�HYLGHQFH�VXEPLWWHG�WR�WKH�/DWHQW�3ULQW�6HFWLRQ�IRU�H[DPLQDWLRQ�PD\�EH�H[DPLQHG�
YLVXDOO\��H[DPLQHG�ZLWK�YDULRXV�OLJKW�VRXUFHV��RU�SURFHVVHG�ZLWK�FKHPLFDOV�DQG�SRZGHUV�WR�GHWHFW�
WKH�SUHVHQFH�RI�ODWHQW�IULFWLRQ�ULGJH�SULQWV��7KH�VSHFLILF�VHTXHQFH�RI�H[DPLQDWLRQV�DQG�SURFHVVHV�
GHSHQGV�XSRQ�WKH�QDWXUH�RI�WKH�HYLGHQFH��

�������������������������������������������������
��6HH�%XUHDX�RI�,QYHVWLJDWLRQ��3URFHVVLQJ�*XLGH�IRU�'HYHORSLQJ�/DWHQW�3ULQWV��5HYLVHG�������

�$�FRPSOHWH�OLVW�RI�WKH�SURFHVVHV�XVHG�LQ�WKLV�
VXEPLVVLRQ�LV�PDLQWDLQHG�LQ�WKH�FDVH�UHFRUG�DQG�FDQ�EH�IXUQLVKHG�XSRQ�UHTXHVW��



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����5HSRUWV�DQG�'RFXPHQWDWLRQ�

����

5HVXOWV�RI�([DPLQDWLRQV�
�
)RXU�ODWHQW�ILQJHUSULQWV�ZHUH�GHWHFWHG�RQ�WKH�LWHPV�DQG�FRPSDUHG�WR�7+20$6�60,7+��%,�
���������ZLWK�WKH�IROORZLQJ�UHVXOWV��
�

,WHP�
�� 'HVFULSWLRQ� ��RI�

SULQWV�
5HVXOWV�RI�FRPSDULVRQ�ZLWK�
7+20$6�60,7+��%,�

��������
�� 'HPDQG�QRWH�EHJLQQLQJ��³,�KDYH�D�JXQ«´� �� ��,GHQWLILFDWLRQV�
�� %DQN�RI�/RV�$QJHOHV�ZLWKGUDZDO�IRUP� �� ��([FOXVLRQ�
�� 3HQ�ZLWK�FKDLQ� �� 1�$�
�� /LIW�LQGLFDWHG�DV�FRPLQJ�IURP�FXVWRPHU�

FRXQWHU�
�� ��([FOXVLRQ�

7DEOH����5HVXOWV�RI�FRPSDULVRQV�ZLWK�7+20$6�60,7+��%,���������
�
7KH�UHPDLQLQJ�XQLGHQWLILHG�ODWHQW�ILQJHUSULQWV�ZHUH�VHDUFKHG�LQ�WKH�%,�DXWRPDWHG�ILQJHUSULQW�
LGHQWLILFDWLRQ�V\VWHP��$),6��ZLWK�WKH�IROORZLQJ�UHVXOWV��
�
,WHP�
�� 'HVFULSWLRQ� ��RI�

SULQWV� 5HVXOWV�RI�$),6�VHDUFK�

�� %DQN�RI�/RV�$QJHOHV�ZLWKGUDZDO�IRUP� �� 1R�,GHQWLILFDWLRQ�HIIHFWHG�
�� /LIW�LQGLFDWHG�DV�FRPLQJ�IURP�FXVWRPHU�

FRXQWHU�
�� ��,GHQWLILFDWLRQ�ZLWK�-$1(�

-21(6��%,���������
7DEOH����5HVXOWV�RI�$),6�VHDUFKHV�
�
7KH�UHPDLQLQJ�XQLGHQWLILHG�ODWHQW�ILQJHUSULQW��RQ�LWHP�����LV�QRW�D�ILQJHUSULQW�RI�-$1(�-21(6��
%,����������
�
)ULFWLRQ�ULGJH�SULQW�H[DPLQDWLRQV�DUH�FRQGXFWHG�XVLQJ�WKH�$QDO\VLV��&RPSDULVRQ��(YDOXDWLRQ��DQG�
9HULILFDWLRQ��$&(�9��SURFHVV��7KH�VWHSV�RI�$&(�9�DUH�DSSOLHG�WR�HDFK�H[DPLQDWLRQ�DV�
DSSURSULDWH��$QDO\VLV�LV�WKH�DVVHVVPHQW�RI�WKH�TXDQWLW\�DQG�TXDOLW\�RI�WKH�LQIRUPDWLRQ�SUHVHQW�LQ�
WKH�SULQW�WR�GHWHUPLQH�LI�VXIILFLHQW�UHOLDEOH�GHWDLOV�DUH�SUHVHQW�WR�FRQGXFW�D�FRPSDULVRQ�ZLWK�
DQRWKHU�SULQW��&RPSDULVRQ�LV�WKH�VLGH�E\�VLGH�REVHUYDWLRQ�RI�IULFWLRQ�ULGJH�SULQWV�WR�GHWHUPLQH�
ZKHWKHU�RU�QRW�WKH�LQIRUPDWLRQ�LQ�WZR�SULQWV�LV�LQ�DJUHHPHQW��(YDOXDWLRQ�LV�WKH�IRUPXODWLRQ�RI�D�
FRQFOXVLRQ�EDVHG�XSRQ�WKH�LQIRUPDWLRQ�JDWKHUHG�GXULQJ�DQDO\VLV�DQG�FRPSDULVRQ��7KH�HYDOXDWLRQ�
FDQ�UHVXOW�LQ�DQ�H[FOXVLRQ��DQ�LGHQWLILFDWLRQ��RU�DQ�LQFRQFOXVLYH�RXWFRPH��$Q�H[FOXVLRQ�LV�DQ�
RSLQLRQ�WKDW�WKH�WZR�SULQWV�GLG�QRW�RULJLQDWH�IURP�WKH�VDPH�VRXUFH�EHFDXVH�WKHUH�LV�LQIRUPDWLRQ�LQ�
GLVDJUHHPHQW�LQ�WKH�FRPSDUDEOH�DUHDV�RI�WZR�SULQWV�WKDW�ZRXOG�QRW�EH�SUHVHQW�LI�WKH�SULQWV�FDPH�
IURP�WKH�VDPH�ILQJHU��$Q�LGHQWLILFDWLRQ�LV�DQ�RSLQLRQ�WKDW�WKH�WZR�SULQWV�RULJLQDWHG�IURP�WKH�VDPH�
VRXUFH�EHFDXVH�WKH�LQIRUPDWLRQ�LQ�WKH�FRPSDUDEOH�DUHDV�RI�WZR�SULQWV�LV�LQ�VXIILFLHQW�DJUHHPHQW��
$Q�LGHQWLILFDWLRQ�GRHV�QRW�QHFHVVDULO\�HOLPLQDWH�WKH�SRVVLELOLW\�DQRWKHU�SHUVRQ�LQ�WKH�ZRUOG�FRXOG�
OHDYH�D�SULQW�ZLWK�DUHDV�RI�VLPLODU�DJUHHPHQW��,W�PHDQV�WKDW�ZLWKLQ�WKH�H[DPLQHU¶V�H[SHULHQFH�DQG�
NQRZOHGJH��QR�RWKHU�SULQWV�ZLWK�WKLV�PXFK�VLPLODULW\�KDYH�FRPH�IURP�GLIIHUHQW�SHRSOH��
9HULILFDWLRQ�LV�WKH�LQGHSHQGHQW�DSSOLFDWLRQ�RI�WKH�$QDO\VLV��&RPSDULVRQ��DQG�(YDOXDWLRQ�SKDVHV�
RI�WKH�$&(�9�SURFHVV�WR�D�IULFWLRQ�ULGJH�SULQW�E\�DQRWKHU�H[DPLQHU���
�
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�
�
&KDSWHU����5HSRUWV�DQG�'RFXPHQWDWLRQ�

����

7KH�SUHVHQFH�RI�D�IULFWLRQ�ULGJH�SULQW�RQ�DQ�LWHP�RI�HYLGHQFH�LQGLFDWHV�WKDW�FRQWDFW�ZDV�PDGH�
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�
'XH�WR�WKH�PDQ\�IDFWRUV�LQYROYHG�LQ�WKH�GHSRVLWLRQ�RI�D�IULFWLRQ�ULGJH�SULQW��QHLWKHU�WKH�DEVHQFH�RI�
D�IULFWLRQ�ULGJH�SULQW�RQ�HYLGHQFH�QRU�WKH�H[FOXVLRQ�RI�D�IULFWLRQ�ULGJH�SULQW�ZLWK�D�JLYHQ�VRXUFH�
QHFHVVDULO\�SUHFOXGHV�WKDW�VRXUFH�IURP�KDYLQJ�WRXFKHG�WKH�HYLGHQFH��
�
9HULILFDWLRQV�RI�WKH�LGHQWLILFDWLRQV�ZHUH�FRQGXFWHG�E\�)LQJHUSULQW�$QDO\VW�5REHUW�-RKQVRQ��
NQRZLQJ�WKH�RXWFRPH�RI�WKH�RULJLQDO�H[DPLQDWLRQ��RQ�2FWREHU�����������7KHUH�ZHUH�QR�FRQIOLFWV�
RI�RSLQLRQ��
�
2Q�2FWREHU�����������)LQJHUSULQW�$QDO\VW�-DPHV�%LVKRS�FRQGXFWHG�D�EOLQG�YHULILFDWLRQ�RI�WKH�
LGHQWLILFDWLRQ�ZLWK�-$1(�-21(6���,Q�EOLQG�YHULILFDWLRQV��WKH�YHULI\LQJ�H[DPLQHU�LV�XQDZDUH�RI�
WKH�RULJLQDO�H[DPLQHU¶V�FRQFOXVLRQ���$�FRQIOLFW�RI�RSLQLRQ�RFFXUUHG�GXULQJ�WKLV�EOLQG�YHULILFDWLRQ�
RI�WKH�LGHQWLILFDWLRQ�ZLWK�-$1(�-21(6��,QLWLDOO\��WKH�YHULILHU�GHHPHG�WKH�FRPSDULVRQ�
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$GGLWLRQDO�GRFXPHQWDWLRQ��LQFOXGLQJ�EHQFK�QRWHV��DQQRWDWHG�LPDJHV�RI�WKH�ODWHQW�SULQWV�IRU�ERWK�
WKH�SULPDU\�DQDO\VW�DQG�YHULILHU��DQG�FRPPXQLFDWLRQV�LQGLFDWLQJ�WKH�FDVH�LQIRUPDWLRQ�UHFHLYHG�E\�
WKH�DQDO\VW�DQG�WKH�GDWH�RQ�ZKLFK�WKDW�LQIRUPDWLRQ�ZDV�UHFHLYHG�DUH�UHWDLQHG�DV�SDUW�RI�WKH�FDVH�
UHFRUG�DQG�FDQ�EH�SURYLGHG�XSRQ�UHTXHVW��7KH�%,�/DERUDWRU\�'LYLVLRQ¶V�4XDOLW\�$VVXUDQFH�
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�
%XUHDX�RI�,QYHVWLJDWLRQ� � � � � � ����0DLQ�6WUHHW�
/DERUDWRU\�'LYLVLRQ��/DWHQW�3ULQW�6HFWLRQ� � � � :DVKLQJWRQ��'�&��������
�
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7R�� %,�$JHQW�-RKQ�'XQQH�� � � � � 'DWH��2FWREHU����������
� /RV�$QJHOHV�)LHOG�2IILFH�
�
&DVH�1XPEHU��/$��������
�
&DVH�7LWOH�� %DQN�RI�/RV�$QJHOHV�
� � ����&DOLIRUQLD�%OYG��
� � /RV�$QJHOHV��&$�
� � $XJ�����������
� � %DQN�5REEHU\�
�
'DWH�VSHFLPHQV�UHFHLYHG��6HSWHPEHU���������
�
)LQJHUSULQW�$QDO\VW��6XVDQQH�%URZQ�
�
7KH�LWHPV�OLVWHG�EHORZ�ZHUH�H[DPLQHG�LQ�WKH�/DWHQW�3ULQW�6HFWLRQ��
�
,WHP��� 'HVFULSWLRQ�
�� 'HPDQG�QRWH�EHJLQQLQJ��³,�KDYH�D�JXQ«´�
�� %DQN�RI�/RV�$QJHOHV�ZLWKGUDZDO�IRUP�
�� 3HQ�ZLWK�FKDLQ��
�� /LIW�LQGLFDWHG�DV�FRPLQJ�IURP�FXVWRPHU�

FRXQWHU�
7DEOH����,WHPV�H[DPLQHG�LQ�/DWHQW�3ULQW�6HFWLRQ�
�
,WHPV�RI�HYLGHQFH�VXEPLWWHG�WR�WKH�/DWHQW�3ULQW�6HFWLRQ�IRU�H[DPLQDWLRQ�PD\�EH�H[DPLQHG�
YLVXDOO\��H[DPLQHG�ZLWK�YDULRXV�OLJKW�VRXUFHV��RU�SURFHVVHG�ZLWK�FKHPLFDOV�DQG�SRZGHUV�WR�GHWHFW�
WKH�SUHVHQFH�RI�ODWHQW�IULFWLRQ�ULGJH�SULQWV��7KH�VSHFLILF�VHTXHQFH�RI�H[DPLQDWLRQV�DQG�SURFHVVHV�
GHSHQGV�XSRQ�WKH�QDWXUH�RI�WKH�HYLGHQFH��

�������������������������������������������������
��6HH�%XUHDX�RI�,QYHVWLJDWLRQ��3URFHVVLQJ�*XLGH�IRU�'HYHORSLQJ�/DWHQW�3ULQWV��5HYLVHG�������

�$�FRPSOHWH�OLVWLQJ�RI�WKH�SURFHVVHV�XVHG�LQ�WKLV�
VXEPLVVLRQ�LV�PDLQWDLQHG�LQ�WKH�FDVH�UHFRUG�DQG�FDQ�EH�IXUQLVKHG�XSRQ�UHTXHVW��
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5HVXOWV�RI�([DPLQDWLRQV�
�
)ULFWLRQ�ULGJH�SULQW�H[DPLQDWLRQV�DUH�FRQGXFWHG�XVLQJ�WKH�$QDO\VLV��&RPSDULVRQ��(YDOXDWLRQ��DQG�
9HULILFDWLRQ��$&(�9��SURFHVV��$QDO\VLV�LV�WKH�DVVHVVPHQW�RI�WKH�TXDQWLW\�DQG�TXDOLW\�RI�WKH�
LQIRUPDWLRQ�SUHVHQW�LQ�WKH�SULQW�WR�GHWHUPLQH�LI�VXIILFLHQW�UHOLDEOH�GHWDLOV�DUH�SUHVHQW�WR�FRQGXFW�D�
FRPSDULVRQ�ZLWK�DQRWKHU�SULQW��&RPSDULVRQ�LV�WKH�VLGH�E\�VLGH�REVHUYDWLRQ�RI�IULFWLRQ�ULGJH�
SULQWV�WR�GHWHUPLQH�WKH�H[WHQW�WR�ZKLFK�WKH�LQIRUPDWLRQ�LQ�WZR�SULQWV�LV�LQ�DJUHHPHQW��(YDOXDWLRQ�
LV�WKH�IRUPXODWLRQ�RI�DQ�RSLQLRQ�RQ�WKH�GHJUHH�WR�ZKLFK�WKH�LQIRUPDWLRQ�JDWKHUHG�GXULQJ�DQDO\VLV�
DQG�FRPSDULVRQ�VXSSRUWV�WKH�K\SRWKHVLV��6��RI�D�FRPPRQ�VRXUFH�IRU�WKH�H[HPSODU�DQG�WKH�ODWHQW�
SULQW�RU�LQVWHDG�VXSSRUWV�WKH�K\SRWKHVLV��'��WKDW�WKH�H[HPSODU�DQG�WKH�ODWHQW�FRPH�IURP�GLIIHUHQW�
LQGLYLGXDOV��$Q�RSLQLRQ�RI�VWURQJ�VXSSRUW�IRU�6�GRHV�QRW�QHFHVVDULO\�HOLPLQDWH�WKH�SRVVLELOLW\�
DQRWKHU�SHUVRQ�LQ�WKH�ZRUOG�FRXOG�OHDYH�D�SULQW�ZLWK�DUHDV�RI�VLPLODU�DJUHHPHQW��,W�PHDQV�WKDW�
ZLWKLQ�WKH�H[DPLQHU¶V�H[SHULHQFH�DQG�NQRZOHGJH��SULQWV�IURP�WKH�VDPH�ILQJHU�ZRXOG�EH�H[SHFWHG�
WR�GLVSOD\�WKLV�PXFK�VLPLODULW\��ZKHUHDV�SULQWV�IURP�GLIIHUHQW�ILQJHUV�ZRXOG�QRW�EH��9HULILFDWLRQ�
LV�WKH�LQGHSHQGHQW�DSSOLFDWLRQ�RI�WKH�$QDO\VLV��&RPSDULVRQ��DQG�(YDOXDWLRQ�SKDVHV�RI�WKH�$&(�9�
SURFHVV�WR�D�IULFWLRQ�ULGJH�SULQW�E\�DQRWKHU�H[DPLQHU���
�
)RXU�ODWHQW�ILQJHUSULQWV�ZHUH�GHWHFWHG�RQ�WKH�LWHPV�DQG�FRPSDUHG�WR�H[HPSODU�SULQWV�IURP�
7+20$6�60,7+��%,����������WR�SURYLGH�HYLGHQFH�IRU�RU�DJDLQVW�WKH�K\SRWKHVLV�WKDW�7KRPDV�
6PLWK�LV�WKH�VRXUFH�RI�WKH�ODWHQW�ILQJHUSULQWV���
�

,WHP�
�� 'HVFULSWLRQ� ��RI�

SULQWV�
5HVXOWV�RI�FRPSDULVRQ�ZLWK�
7+20$6�60,7+��%,�
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�� 'HPDQG�QRWH�EHJLQQLQJ��³,�KDYH�D�JXQ«´� �� 6WURQJ�VXSSRUW�IRU�6�
�� %DQN�RI�/RV�$QJHOHV�ZLWKGUDZDO�IRUP� �� 6WURQJ�VXSSRUW�IRU�'�
�� 3HQ�ZLWK�FKDLQ� �� 1�$�
�� /LIW�LQGLFDWHG�DV�FRPLQJ�IURP�FXVWRPHU�
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LGHQWLILFDWLRQ�V\VWHP��$),6��ZLWK�WKH�IROORZLQJ�UHVXOWV��
�
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�� 'HVFULSWLRQ� ��RI�

SULQWV� 5HVXOWV�RI�$),6�VHDUFK�
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�� /LIW�LQGLFDWHG�DV�FRPLQJ�IURP�FXVWRPHU�
FRXQWHU�

�� 6WURQJ�VXSSRUW�IRU�-$1(�
-21(6��%,���������DV�WKH�

VRXUFH�
7DEOH����5HVXOWV�RI�$),6�VHDUFKHV�
�
7KH�UHPDLQLQJ�XQLGHQWLILHG�ODWHQW�ILQJHUSULQW��RQ�LWHP�����LV�YHU\�GLIIHUHQW�IURP�WKH�H[HPSODU�
IURP�-$1(�-21(6��%,���������DQG�SURYLGHV�VWURQJ�VXSSRUW�IRU�WKH�K\SRWKHVLV�WKDW�VKH�LV�QRW�LWV�
VRXUFH��
�
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WKH�SULPDU\�DQDO\VW�DQG�YHULILHU��DQG�FRPPXQLFDWLRQV�LQGLFDWLQJ�WKH�FDVH�LQIRUPDWLRQ�UHFHLYHG�E\�
WKH�DQDO\VW�DQG�WKH�GDWH�RQ�ZKLFK�WKDW�LQIRUPDWLRQ�ZDV�UHFHLYHG�DUH�UHWDLQHG�DV�SDUW�RI�WKH�FDVH�
UHFRUG�DQG�FDQ�EH�SURYLGHG�XSRQ�UHTXHVW��7KH�%,�/DERUDWRU\�'LYLVLRQ¶V�4XDOLW\�$VVXUDQFH�
0DQXDO�DQG�6WDQGDUG�2SHUDWLQJ�3URFHGXUHV�FDQ�EH�IRXQG�RQOLQH�DW�ZZZ�%,�RUJ��
�
)RU�TXHVWLRQV�DERXW�WKH�FRQWHQW�RI�WKLV�UHSRUW��SOHDVH�FRQWDFW�)LQJHUSULQW�$QDO\VW�6XVDQQH�%URZQ�
DW�����������������
�
7KH�VSHFLPHQV�DUH�EHLQJ�UHWXUQHG�XQGHU�VHSDUDWH�FRYHU��
�
�
�
�
�
� � � � � � � � � 6XVDQQH�%URZQ�
� � � � � � � � � )LQJHUSULQW�$QDO\VW



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����7HVWLPRQ\�

����

&KDSWHU����7HVWLPRQ\�
�
�
,QWURGXFWLRQ�DQG�6FRSH�
�
/DWHQW�SULQW�H[DPLQDWLRQV�DUH�FRQGXFWHG�QRW�PHUHO\�WR�DVVLVW�FULPLQDO�LQYHVWLJDWRUV�EXW�DOVR�WR�
SURGXFH�OHJDOO\�DGPLVVLEOH�HYLGHQFH�WKDW�FDQ�H[RQHUDWH�RU�LPSOLFDWH�GHIHQGDQWV��)LQJHUSULQW�
HYLGHQFH�KDV�EHHQ�XVHG�LQ�$PHULFDQ�FRXUWV�VLQFH����������2WKHU�SDWWHUQ�DQG�LPSUHVVLRQ�HYLGHQFH�
DOVR�KDV�D�YHQHUDEOH�KLVWRU\�����,Q�UHFHQW�\HDUV��KRZHYHU��IRUHQVLF�VFLHQFH�WHVWLPRQ\�DVVRFLDWLQJ�
PDUNV�RU�LPSUHVVLRQV�ZLWK�VSHFLILF�VRXUFHV�KDV�FRPH�XQGHU�LQWHQVH�VFUXWLQ\²ILUVW��LQ�WKH�
DFDGHPLF�OLWHUDWXUH�����WKHQ�LQ�WKH�FRXUWURRP�����DQG�DJDLQ�LQ�WKH������1DWLRQDO�5HVHDUFK�&RXQFLO�
�15&��UHSRUW����
�

��

7HVWLI\LQJ�LV�D�TXLQWHVVHQWLDOO\�KXPDQ�DFWLYLW\��DQG�ODWHQW�SULQW�WHVWLPRQ\�LV�WKH�SURGXFW�RI�D�ORQJ�
VHULHV�RI�DFWLRQV�LQ�ZKLFK�KXPDQ�IDFWRUV�LVVXHV�DUH�SURPLQHQW��3UHYLRXV�FKDSWHUV�IRFXV�RQ�WKH�
SUHWULDO�VWDJHV�RI�WKH�SURGXFWLRQ�RI�ODWHQW�SULQW�HYLGHQFH��7KH\�H[DPLQH�WKH�UROH�RI�KXPDQ�
SHUFHSWLRQ�DQG�FRJQLWLRQ�LQ�WKH�SURGXFWLRQ�RI�WKLV�HYLGHQFH�DQG�ZD\V�WR�PDLQWDLQ�RU�LPSURYH�WKH�
TXDOLW\�RI�WKH�UHVXOWLQJ�HYLGHQFH��7KLV�FKDSWHU�FRQFHQWUDWHV�RQ�WKH�LQWHUDFWLRQV�RI�ODWHQW�SULQW�
H[DPLQHUV�ZLWK�RWKHU�SDUWLFLSDQWV�LQ�WKH�FULPLQDO�MXVWLFH�V\VWHP�DW�DQG�VKRUWO\�EHIRUH�WULDO��
+XPDQ�OLPLWDWLRQV�DQG�GLVSRVLWLRQV�DUH�DV�LPSRUWDQW�LQ�WKLV�SKDVH�RI�ODWHQW�SULQW�H[DPLQDWLRQ�
ZRUN�DV�WKH\�DUH�LQ�HDUOLHU�SKDVHV��'HYHORSLQJ�DQG�LPSOHPHQWLQJ�SURFHGXUHV�DQG�SUDFWLFHV�WKDW�
HQFRXUDJH�H[SHUWV�WR�FRPPXQLFDWH�WKHLU�ILQGLQJV�DFFXUDWHO\�DQG�IDLUO\�WR�ODZ\HUV��MXGJHV��DQG�
MXULHV�DQG�WR�GHWHFW�DQG�FRUUHFW�HUURUV�LQ�WKLV�SURFHVV�LV�D�FUXFLDO�FRPSRQHQW�RI�D�V\VWHP�WKDW�
UHGXFHV�WKH�RSSRUWXQLWLHV�IRU�HUURUV�LQ�WKH�SURGXFWLRQ�DQG�SUHVHQWDWLRQ�RI�FRXUWURRP�ILQJHUSULQW�
HYLGHQFH����
�

�

7KLV�FKDSWHU�WKHUHIRUH�GLVFXVVHV�SUHWULDO�FRPPXQLFDWLRQV�EHWZHHQ�H[SHUWV�DQG�ODZ\HUV�DQG�
PDNHV�UHFRPPHQGDWLRQV�DERXW�SUHSDUDWLRQ�IRU�WULDO�DQG�WKH�LQIRUPDWLRQ�WKDW�H[SHUWV�VKRXOG�
FRPPXQLFDWH�WR�MXGJHV�DQG�MXULHV��$OWKRXJK�WKH�GLVFXVVLRQ�LV�FRQILQHG�WR�SUHVHQWLQJ�WKH�UHVXOWV�
RI�H[DPLQDWLRQV�RI�IULFWLRQ�VNLQ�LPSUHVVLRQV�IRU�WKH�SXUSRVH�RI�DVVRFLDWLQJ�ODWHQWV��DQRQ\PRXV��
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����0QRRNLQ��-��³)LQJHUSULQW�(YLGHQFH�LQ�DQ�$JH�RI�'1$�3URILOLQJ�´�%URRNO\Q�/DZ�5HYLHZ�����������������
����7KRPDV��)��³&RPPHQWV�RQ�WKH�'LVFRYHU\�RI�6WULDWLRQ�0DWFKLQJ�DQG�RQ�HDUO\�FRQWULEXWLRQV�WR�)RUHQVLF�)LUHDUPV�
,GHQWLILFDWLRQ�´�-RXUQDO�RI�)RUHQVLF�6FLHQFH���������������±����
����(�J���)DLJPDQ��'���'��.D\H��0��6DNV��HW�DO��0RGHUQ�6FLHQWLILF�(YLGHQFH��7KH�/DZ�DQG�6FLHQFH�RI�([SHUW�
7HVWLPRQ\���VW�HG��:HVW�3XEOLVKLQJ�&RPSDQ\��������
����)RU�GLVFXVVLRQV�RI�WKH�FDVHV��VHH�0F&RUPLFN��&��0F&RUPLFN�RQ�(YLGHQFH��(GLWHG�E\�.HQQHWK�%URXQ���WK�HG��
7KRPVRQ�:HVW��������*LDQQHOOL��3��DQG�(��,PZLQNHOULHG��6FLHQWLILF�(YLGHQFH���WK�HG��0DWWKHZ�%HQGHU��������&K��
��$��)DLJPDQ��.D\H��6DNV��HW�DO���RS��FLW��
����1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�
6FLHQFH�&RPPXQLW\��6WUHQJWKHQLQJ�)RUHQVLF�6FLHQFH�LQ�WKH�8QLWHG�6WDWHV��$�3DWK�)RUZDUG��1DWLRQDO�$FDGHPLHV�
3UHVV��������SS�����±�����
����7KH�:RUNLQJ�*URXS�ZDV�DVNHG�WR�H[DPLQH�³WKH�UROH�RI�KXPDQ�IDFWRUV�DQG�WKHLU�FRQWULEXWLRQV�WR�HUURUV�LQ�ODWHQW�
SULQW�DQDO\VLV�´�&OHDUO\��³DQDO\VLV´�GRHV�QRW�HQG�ZLWK�WKH�$QDO\VLV�SKDVH�RI�WKH�$QDO\VLV��([DPLQDWLRQ��&RPSDULVRQ��
DQG�9HULILFDWLRQ��$&(�9��SURFHVV��1RU��LQ�WKH�YLHZ�RI�D�VXEVWDQWLDO�PDMRULW\�RI�WKH�:RUNLQJ�*URXS��GRHV�LW�HQG�
ZKHQ�D�ODERUDWRU\�H[DPLQDWLRQ�LV�FRPSOHWHG�DQG�D�UHSRUW�LV�VLJQHG��³(UURUV�LQ�ODWHQW�SULQW�DQDO\VLV´�DV�HYLGHQFH�LQ�
OHJDO�SURFHHGLQJV�FDQ�RFFXU�EHFDXVH�RI�WKH�PDQQHU�LQ�ZKLFK�WKLV�HYLGHQFH�LV�SUHVHQWHG��7UXQFDWLQJ�WKH�LQTXLU\�LQWR�
WKH�ZRUN�RI�ODWHQW�SULQW�H[DPLQHUV�DW�WKH�SURGXFWLRQ�RI�D�ZULWWHQ�UHSRUW�ZRXOG�SURGXFH�DQ�LQFRPSOHWH�UHYLHZ�RI�WKH�
IXOO�SURFHVV�E\�ZKLFK�ODWHQW�SULQW�HYLGHQFH�HPHUJHV�IURP�D�FULPH�VFHQH�DQG�UHDFKHV�WKH�OHJDO�GHFLVLRQ�PDNHUV��DW�
OHDVW�LQ�FDVHV�WKDW�JR�WR�WULDO��



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����7HVWLPRQ\�

����

XQNQRZQ�SULQWV��ZLWK�H[HPSODUV��LGHQWLILHG��NQRZQ�SULQWV��LQ�FULPLQDO�WULDOV��DQG�GLIIHUHQFHV�
EHWZHHQ�WKH�FLYLO�DQG�FULPLQDO�UXOHV�RI�GLVFRYHU\�DUH�QRW�FRQVLGHUHG��PXFK�RI�WKH�GLVFXVVLRQ�DOVR�
DSSOLHV�WR�FLYLO�FDVHV�LQYROYLQJ�SULYDWH�SDUWLHV��
�
6HFWLRQV�����WKURXJK�����GHVFULEH�YDULRXV�DVSHFWV�DQG�IXQFWLRQV�RI�H[SHUW�WHVWLPRQ\�DV�ZHOO�DV�
VRPH�RI�WKH�PRVW�SHUWLQHQW�OHJDO�GRFWULQHV��6HFWLRQ�����GLVFXVVHV�WKH�DGPLVVLELOLW\�DQG�
GHVLUDELOLW\�RI�GLIIHUHQW�W\SHV�RI�WHVWLPRQ\�DERXW�WKH�SRVVLELOLW\�WKDW�DQ�H[DPLQHU¶V�ILQGLQJ�WKDW�
WKH�LWHPV�DUH��RU�DUH�QRW��DVVRFLDWHG�ZLWK�RQH�DQRWKHU�LV�LQFRUUHFW��6HFWLRQ�����GHVFULEHV�D�
VSHFWUXP�RI�FRQFHLYDEOH�PRGHV�RI�FRQYH\LQJ�H[SHUW�NQRZOHGJH�DQG�ILQGLQJV�DERXW�WKH�SRVVLEOH�
DVVRFLDWLRQ�EHWZHHQ�D�IULFWLRQ�VNLQ�LPSUHVVLRQ�DQG�LWV�VRXUFH��)LQDOO\��VHFWLRQ�����GLVFXVVHV�
TXDOLW\�DVVXUDQFH�DQG�TXDOLW\�FRQWURO�IRU�WHVWLPRQ\��
�
7R�VLWXDWH�WHVWLPRQ\�DERXW�LGHQWLILFDWLRQV�EDVHG�XSRQ�WKH�IHDWXUHV�RI�IULFWLRQ�ULGJH�VNLQ�ZLWKLQ�
WKH�EURDGHU�UDQJH�RI�IRUHQVLF�LGHQWLILFDWLRQ�WHVWLPRQ\��WKH�GLVFXVVLRQ�LV�QRW�FRQILQHG�WR�WKH�
$QDO\VLV��&RPSDULVRQ��(YDOXDWLRQ��DQG�9HULILFDWLRQ��$&(�9��SURFHVV�DV�FXUUHQWO\�SUDFWLFHG��$V�
QRWHG�LQ�HDUOLHU�FKDSWHUV��FDWHJRULFDO�FRQFOXVLRQV�ZLWKLQ�$&(�9�DUH�QRW�WKH�RQO\�ZD\�WR�PDNH�
DQG�FRPPXQLFDWH�LQIHUHQFHV�IURP�WKH�FRPSDULVRQ�RI�ODWHQW�SULQWV�DQG�H[HPSODUV��,Q�RWKHU�DUHDV�
RI�IRUHQVLF�VFLHQFH�WKDW�LQYHVWLJDWH�WKH�SRVVLEOH�DVVRFLDWLRQ�EHWZHHQ�NQRZQ�DQG�XQNQRZQ�
VDPSOHV��ZLWQHVVHV�SUHVHQW�WKHLU�ILQGLQJV�GLIIHUHQWO\��DQG�RQH�FDQQRW�VLPSO\�DVVXPH�WKDW�ZKDW�LV�
PRVW�IDPLOLDU�LQ�RQH�ILHOG�LV�WKH�RQO\�ZD\�WR�FRQYH\�H[SHUW�NQRZOHGJH�LQ�WKH�FRXUWURRP��7KLV�
FKDSWHU�WKHUHIRUH�VXUYH\V�D�EURDG�UDQJH�RI�WHVWLPRQ\�WKDW��DW�OHDVW�LQ�SULQFLSOH��PLJKW�EH�SURYLGHG�
DW�WULDO��$W�RQH�SROH��DQ�H[SHUW�PLJKW�PHUHO\�LQIRUP�WKH�MXGJH�RU�MXU\�RI�WKH�VLPLODULWLHV�RU�
GLVVLPLODULWLHV�LQ�WKH�IHDWXUHV�RI�D�SDLU�RI�SULQWV�DQG�QRW�GUDZ�DQ\�LQIHUHQFHV�IURP�WKHVH�GDWD��$W�
WKH�RWKHU�SROH��ZKHQ�WKH�VLPLODULW\�LV�H[WHQVLYH��WKH�H[SHUW�PLJKW�DWWULEXWH�WKH�ODWHQW�SULQW�WR�D�
VSHFLILF�ILQJHU��VRXUFH�DWWULEXWLRQ���,Q�EHWZHHQ�WKHVH�SROHV�OLH�YDULRXV�RWKHU�IRUPV�RI�TXDOLWDWLYH�
RU�TXDQWLWDWLYH�WHVWLPRQ\��7KH�:RUNLQJ�*URXS�UHDFKHG�QR�FRQVHQVXV�RQ�ZKLFK�RQH�RI�WKH�YDULRXV�
DOWHUQDWLYH�PRGHV�RI�SUHVHQWDWLRQ�LV�EHVW�ZDUUDQWHG�E\�H[LVWLQJ�VFLHQWLILF�UHVHDUFK�ILQGLQJV�DQG�
RWKHU�HPSLULFDO�NQRZOHGJH��1HLWKHU�GRHV�WKH�*URXS�SXUSRUW�WR�GHVFULEH�ZKLFK�IRUP�RI�WHVWLPRQ\�
EHVW�VDWLVILHV�WKH�QHHGV�RI�WKH�OHJDO�V\VWHP��%XW�IRU�WKH�UHDVRQV�JLYHQ�LQ�&KDSWHU����WKH�:RUNLQJ�
*URXS�DJUHHV�WKDW�LI�VRXUFH�DWWULEXWLRQV�DUH�PDGH��WKH\�VKRXOG�QRW�EH�³WR�WKH�H[FOXVLRQ�RI�DOO�
RWKHUV�LQ�WKH�ZRUOG´��5HFRPPHQGDWLRQ�������
�
:LWK�UHVSHFW�WR�ODWHQW�SULQWV��WZR�PDMRU�FRQFHUQV�UHOHYDQW�WR�WHVWLPRQ\�DUH�VWDWHPHQWV�DERXW�HUURU�
UDWHV�DQG�LQGLYLGXDOL]DWLRQ��7KLV�FKDSWHU�GRHV�QRW�DWWHPSW�WR�VHWWOH�WKH�DUJXPHQWV�DPRQJ�IRUHQVLF�
VFLHQWLVWV��SV\FKRORJLVWV��VWDWLVWLFLDQV��OHJDO�VFKRODUV��DQG�ODWHQW�SULQW�H[DPLQHUV�RQ�ILQJHUSULQW�
LQGLYLGXDOL]DWLRQ�DQG�WKH�ULVNV�RI�HUURQHRXV�LGHQWLILFDWLRQV�RU�H[FOXVLRQV����

�

�,QVWHDG��LW�VHHNV�WR�
SODFH�ILQJHUSULQW�LGHQWLILFDWLRQ�WHVWLPRQ\�LQ�D�EURDGHU�FRQWH[W�DQG�WR�FRQVLGHU�ZKHWKHU�PRUH�
PRGHVW�FODLPV�RI�DVVRFLDWLRQ�DQG�VWDWHPHQWV�DERXW�HUURUV�ZRXOG�PHHW�WKH�ODZ¶V�SXUSRVHV�ZLWKRXW�
FRPSURPLVLQJ�WKH�LQWHJULW\�RI�ODWHQW�SULQW�H[DPLQHUV�DQG�ZLWKRXW�GLVFDUGLQJ�LPSRUWDQW�
LQIRUPDWLRQ���

�������������������������������������������������
����)RU�VRPH�DVVHVVPHQWV��VHH�&KDPSRG��&��³)LQJHUSULQW�([DPLQDWLRQ��7RZDUGV�0RUH�7UDQVSDUHQF\�´�/DZ��
3UREDELOLW\�	�5LVN�����������������0QRRNLQ��-��³7KH�9DOLGLW\�RI�/DWHQW�)LQJHUSULQW�,GHQWLILFDWLRQ��&RQIHVVLRQV�RI�D�
)LQJHUSULQWLQJ�0RGHUDWH�´�/DZ��3UREDELOLW\�	�5LVN�����������������
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���� 3XUSRVH��)RUP��DQG�3UHSDUDWLRQ�RI�([SHUW�7HVWLPRQ\�
�
([SHUW�ZLWQHVVHV�XVH�RU�LPSDUW�VSHFLDOL]HG�NQRZOHGJH�DQG�LQIRUPDWLRQ�JHQHUDOO\�XQNQRZQ�WR�WKH�
MXU\�RU�MXGJH�WR�³DVVLVW�WKH�WULHU�RI�IDFW�WR�XQGHUVWDQG�WKH�HYLGHQFH�RU�WR�GHWHUPLQH�D�IDFW�LQ�LVVXH�
«��´���

�

�([SHUW�WHVWLPRQ\�QHHG�QRW�EH�GHOLYHUHG�LQ�WKH�IRUP�RI�DQ�RSLQLRQ��([SHUW�ZLWQHVVHV�DOVR�
FDQ�DFW�DV�WHDFKHUV��HGXFDWLQJ�IDFW�ILQGHUV�DERXW�SHUWLQHQW�SULQFLSOHV�RU�ILQGLQJV�LQ�WKHLU�
GLVFLSOLQHV��)RU�H[DPSOH��D�ODWHQW�SULQW�H[SHUW�PLJKW�H[SODLQ�ZK\�SULQWV�ZRXOG�QRW�EH�IRXQG�RQ�D�
SDUWLFXODU�VXUIDFH�ZLWKRXW�RIIHULQJ�D�SHUVRQDO�RSLQLRQ�RQ�WKH�UHDVRQ�IRU�WKHLU�DEVHQFH�LQ�D�
SDUWLFXODU�FDVH��

'XULQJ�D�WULDO��FRXQVHO¶V�TXHVWLRQLQJ�IUDPHV�WKH�H[SHUW¶V�SUHVHQWDWLRQ��7KH�H[SHUW�PD\�QRW�VLPSO\�
GHFLGH�ZKDW�LQIRUPDWLRQ�WR�GLVFXVV�EXW�PXVW�DQVZHU�FRXQVHO¶V�TXHVWLRQV��7KLV�FDQ�FUHDWH�VRPH�
WHQVLRQ�EHWZHHQ�WKH�JRDO�RI�EHLQJ�FRPSOHWH�DQG�WKH�QHHG�WR�EH�UHVSRQVLYH��,Q�UHVROYLQJ�WKLV�
WHQVLRQ��³HWKLFDO�FRQVLGHUDWLRQV�DQG�SURIHVVLRQDO�VWDQGDUGV�SURSHUO\�SODFH�D�QXPEHU�RI�
FRQVWUDLQWV�RQ�WKH�H[SHUW¶V�EHKDYLRU�´����2QH�VXFK�FRQVWUDLQW�LV�³D�UHTXLUHPHQW�RI�FDQGRU��:KLOH�
DQ�H[SHUW�LV�RUGLQDULO\�XQGHU�QR�OHJDO�REOLJDWLRQ�WR�YROXQWHHU�LQIRUPDWLRQ��SURIHVVLRQDO�HWKLFV�
PD\�FRPSHO�WKLV�����ZKHQ�WKH�H[SHUW�EHOLHYHV�WKDW�ZLWKKROGLQJ�LQIRUPDWLRQ�ZLOO�FKDQJH�
GUDPDWLFDOO\�WKH�SLFWXUH�WKDW�KLV�«�DQDO\VHV��SURSHUO\�XQGHUVWRRG��FRQYH\�´����7KXV��WKH�³JXLGLQJ�
SULQFLSOHV´�SURSRVHG�E\�WKH�$PHULFDQ�6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV�/DERUDWRU\�
$FFUHGLWDWLRQ�%RDUG��$6&/'�/$%��DGYLVH�IRUHQVLF�VFLHQWLVWV�WR�³DWWHPSW�WR�TXDOLI\�WKHLU�
UHVSRQVHV�ZKLOH�WHVWLI\LQJ�ZKHQ�DVNHG�D�TXHVWLRQ�ZLWK�WKH�UHTXLUHPHQW�WKDW�D�VLPSOH�µ\HV¶�RU�µQR¶�
DQVZHU�EH�JLYHQ��LI�DQVZHULQJ�µ\HV¶�RU�µQR¶�ZRXOG�EH�PLVOHDGLQJ�WR�WKH�MXGJH�RU�WKH�MXU\�´���
�

�

3UHWULDO�SUHSDUDWLRQ�ZLWK�WKH�DWWRUQH\�ZKR�ZLOO�EH�FDOOLQJ�WKH�H[SHUW�LV�HVVHQWLDO�WR�HIIHFWLYH�WULDO�
SUHVHQWDWLRQ��3UHSDUDWLRQ�LQFOXGHV�HGXFDWLQJ�WKH�ODZ\HU��ZKR�VKRXOG�XQGHUVWDQG�WKH�HYLGHQFH�
LQYROYHG��DSSUHFLDWLQJ�WKH�OLPLWDWLRQV�RI�WKH�GLVFLSOLQH�DQG�WKH�IRUHQVLF�ILQGLQJV��DQG�UHFRJQL]LQJ�
DQ\�H[FXOSDWRU\�RU�TXDOLI\LQJ�LQIRUPDWLRQ�WKDW�PXVW�EH�GLVFORVHG��/DZ\HUV�VKRXOG�QRW�SUHVHQW�WKH�
WHVWLPRQ\�RI�H[DPLQHUV�ZLWKRXW�ILUVW�FRQIHUULQJ�DERXW�WKH�H[SHUW¶V�UHSRUW�DQG�DQWLFLSDWHG�
WHVWLPRQ\��LQFOXGLQJ�WKH�XVH�RI�YLVXDO�DLGV����
�

�

5HFRPPHQGDWLRQ������7KH�WULDO�SUHSDUDWLRQ�SURFHVV�VKRXOG�DGGUHVV�WKH�SUHVHQWDWLRQ�RI�
WHFKQLFDO�LQIRUPDWLRQ�LQ�OD\�WHUPV��WKH�RUJDQL]DWLRQ�RI�WKH�GLUHFW�H[DPLQDWLRQ��SRVVLEOH�
FURVV�H[DPLQDWLRQ��DQG�WKH�SRVVLEOH�XVH�RI�YLVXDO�DLGV��

�������������������������������������������������
����)HGHUDO�5XOHV�RI�(YLGHQFH������,Q�IXOO��WKH�UXOH�VWDWHV�WKDW��

,I�VFLHQWLILF��WHFKQLFDO��RU�RWKHU�VSHFLDOL]HG�NQRZOHGJH�ZLOO�DVVLVW�WKH�WULHU�RI�IDFW�WR�XQGHUVWDQG�WKH�HYLGHQFH�
RU�WR�GHWHUPLQH�D�IDFW�LQ�LVVXH��D�ZLWQHVV�TXDOLILHG�DV�DQ�H[SHUW�E\�NQRZOHGJH��VNLOO��H[SHULHQFH��WUDLQLQJ��RU�
HGXFDWLRQ��PD\�WHVWLI\�WKHUHWR�LQ�WKH�IRUP�RI�DQ�RSLQLRQ�RU�RWKHUZLVH��LI�����WKH�WHVWLPRQ\�LV�EDVHG�XSRQ�
VXIILFLHQW�IDFWV�RU�GDWD������WKH�WHVWLPRQ\�LV�WKH�SURGXFW�RI�UHOLDEOH�SULQFLSOHV�DQG�PHWKRGV��DQG�����WKH�
ZLWQHVV�KDV�DSSOLHG�WKH�SULQFLSOHV�DQG�PHWKRGV�UHOLDEO\�WR�WKH�IDFWV�RI�WKH�FDVH��

)RU�PRUH�H[WHQVLYH�GLVFXVVLRQV�RI�H[SHUW�WHVWLPRQ\��VHH��IRU�H[DPSOH��)DLJPDQ��.D\H��6DNV��HW�DO���RS��FLW���*LDQQHOOL�
DQG�,PZLQNHOULHG��RS��FLW���.D\H��'���'��%HUQVWHLQ��DQG�-��0QRRNLQ��7KH�1HZ�:LJPRUH��$�7UHDWLVH�RQ�(YLGHQFH��
([SHUW�(YLGHQFH���QG�HG��$VSHQ�3XEOLVKHUV��������0F&RUPLFN��RS��FLW��
����)HLQEHUJ��6���HG��7KH�(YROYLQJ�5ROH�RI�6WDWLVWLFDO�$VVHVVPHQWV�DV�(YLGHQFH�LQ�WKH�&RXUWV��6SULQJHU��������S�������
����,ELG��
����$PHULFDQ�6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV�/DERUDWRU\�$FFUHGLWDWLRQ�%RDUG��$6&/'�/$%�*XLGLQJ�
3ULQFLSOHV�RI�3URIHVVLRQDO�5HVSRQVLELOLW\�IRU�&ULPH�/DERUDWRULHV�DQG�)RUHQVLF�6FLHQWLVWV��9HUVLRQ������������
3ULQFLSOH�����
����8VLQJ�SLFWXUHV�RI�SULQWV�QRW�LQYROYHG�LQ�WKH�FDVH�VKRXOG�QRW�EH�QHFHVVDU\�DQG�PD\�EH�REMHFWLRQDEOH�XQGHU�WKH�
UXOHV�RI�UHOHYDQFH��
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�
���� 3UHWULDO�'LVFRYHU\ 
�
7KHUH�LV�QR�OHJDO�EDUULHU�WR�GHIHQVH�FRXQVHO�FRQWDFWLQJ�D�SURVHFXWLRQ�H[SHUW�WR�GLVFXVV�WKH�FDVH����

�

�
2I�FRXUVH��WKH�PHUH�IDFW�WKDW�RSSRVLQJ�FRXQVHO�PD\�FRQWDFW�DQ�H[SHUW�GRHV�QRW�UHTXLUH�WKH�H[SHUW�
WR�FRRSHUDWH��DQG�WKHUH�PD\�EH�FRQFHUQV�DERXW�EUHDFKLQJ�WKH�SURWHFWLRQ�JLYHQ�WR�DQ�DWWRUQH\¶V�
ZRUN�SURGXFW��+RZHYHU��RSHQQHVV�PD\�KHOS�HQVXUH�WKDW�RSSRVLQJ�FRXQVHO�XQGHUVWDQGV�WKH�
GLVFLSOLQH��WKH�HYLGHQFH��DQG�WKH�RSLQLRQ��,W�DOVR�HQKDQFHV�FUHGLELOLW\�LI�WKH�H[SHUW�RQ�WKH�ZLWQHVV�
VWDQG�GLVFORVHV�VKDULQJ�LQIRUPDWLRQ�ZLWK�RSSRVLQJ�FRXQVHO��

'LIIHUHQW�FRQVLGHUDWLRQV�DSSO\�WR�D�FULPLQDO�GHIHQVH�H[SHUW��8QOHVV�DQG�XQWLO�D�GHIHQVH�H[SHUW�LV�
GHVLJQDWHG�D�WHVWLI\LQJ�ZLWQHVV��WKLV�H[SHUW�PD\�EH�FRQVLGHUHG�SDUW�RI�WKH�GHIHQVH�WHDP��DQG�
GHIHQVH�FRXQVHO�QHHGV�WR�SURWHFW�FRQILGHQWLDO�FRPPXQLFDWLRQV�WKDW�FRPH�IURP�FOLHQWV����

�

�2QFH�
GHVLJQDWHG�DV�D�ZLWQHVV��KRZHYHU��WKLV�H[SHUW�VKRXOG�KDYH�WKH�VDPH�VWDWXV�DV�D�SURVHFXWLRQ�H[SHUW��

���� (WKLFDO�DQG�3URIHVVLRQDO�2EOLJDWLRQV 
�
$Q�H[SHUW�ZLWQHVV�ZKR�LV�D�PHPEHU�RI�D�OHDUQHG�SURIHVVLRQ�KDV�REOLJDWLRQV�WR�KLV�SURIHVVLRQ�DV�
ZHOO�DV�WR�KLV�HPSOR\HU�����0RUH�WKDQ����\HDUV�DJR��DQ�15&�SDQHO�FDOOHG�RQ�³SURIHVVLRQDO�
RUJDQL]DWLRQV�WR�GHYHORS�VWDQGDUGV�IRU�H[SHUW�ZLWQHVVHV�LQ�OHJDO�SURFHHGLQJV�«��´����0RUH�
UHFHQWO\��WKH�15&�FRPPLWWHH�RQ�IRUHQVLF�VFLHQFH�SURSRVHG�³D�QDWLRQDO�FRGH�RI�HWKLFV�IRU�DOO�
IRUHQVLF�VFLHQFH�GLVFLSOLQHV´�VXFK�WKDW�³WKRVH�IRUHQVLF�VFLHQWLVWV�ZKR�FRPPLW�VHULRXV�HWKLFDO�
YLRODWLRQV´�FRXOG�EH�VDQFWLRQHG�³WKURXJK�D�FHUWLILFDWLRQ�SURFHVV�IRU�IRUHQVLF�VFLHQWLVWV�´���

�

�,W�
REVHUYHG�WKDW�

PDQ\�IRUHQVLF�VFLHQFH�RUJDQL]DWLRQV²VXFK�DV�WKH�$PHULFDQ�$FDGHP\�RI�)RUHQVLF�
6FLHQFHV��WKH�&DOLIRUQLD�$VVRFLDWLRQ�RI�&ULPLQDOLVWV��DQG�$6&/'�>$PHULFDQ�
6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV@²KDYH�FRGHV�RI�HWKLFV�RU�FRGHV�RI�
SURIHVVLRQDO�SUDFWLFH�LPSORULQJ�PHPEHUV�WR�DFW�ZLWK�KRQHVW\��LQWHJULW\��DQG�
REMHFWLYLW\��WR�ZRUN�ZLWKLQ�WKH�ERXQGV�RI�WKHLU�SURIHVVLRQDO�FRPSHWHQFH��WR�
SUHVHQW�WHVWLPRQ\�DQG�UHSRUWV�LQ�D�FOHDU�DQG�REMHFWLYH�PDQQHU��DQG�WR�DYRLG�
FRQIOLFWV�RI�LQWHUHVW�DQG�SRWHQWLDO�ELDV��DPRQJ�RWKHU�WKLQJV����

�
�

7R�DYRLG�LQFRPSOHWH�RU�RQH�VLGHG�SUHVHQWDWLRQV��DPSOH�GLVFORVXUH�RI�UHDVRQLQJ��OLPLWDWLRQV��DQG�
H[FXOSDWRU\�PDWHULDO�LQ�SUHWULDO�UHSRUWV��DV�GLVFXVVHG�LQ�VHFWLRQ������LV�HVSHFLDOO\�LPSRUWDQW��DV�LV�D�
VKDUHG�SURIHVVLRQDO�HWKLF�WKDW�LV�VWURQJ�HQRXJK�WR�UHVLVW�SUHVVXUH�IURP�ODZ\HUV�ZKR�VRPHWLPHV�
VHHN�XQGXO\�RYHUVLPSOLILHG�DQG�H[DJJHUDWHG�SUHVHQWDWLRQV�RI�WHFKQLFDO�LQIRUPDWLRQ��7KXV��
IRUHQVLF�VFLHQWLVWV�KDYH�XUJHG�WKDW�
�

�������������������������������������������������
����*URVV��6��³([SHUW�(YLGHQFH�´�:LVFRQVLQ�/DZ�5HYLHZ���������������������
����8QLWHG�6WDWHV�Y��7KDUSH�����0�-���������&�0�$���������
����)HLQEHUJ��RS��FLW���SS����������.D\H��%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW����������F���/XEHW��6��³([SHUW�:LWQHVVHV��
(WKLFV�DQG�3URIHVVLRQDOLVP�´�*HRUJHWRZQ�-RXUQDO�RI�/HJDO�(WKLFV������������������
����)HLQEHUJ��RS��FLW���S�������
����1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S�������
����,ELG��
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&KDSWHU����7HVWLPRQ\��

����

DOO�FULPH�ODERUDWRULHV��ERWK�SXEOLF�DQG�SULYDWH��VKRXOG�KDYH�D�FRGH�RI�
HWKLFV�FRQGXFW��7KHVH�FRGHV�QHHG�WR�VWUHVV�WKH�EHVW�LQWHUHVWV�RI�VRFLHW\�WKURXJK�
JRYHUQPHQW�VHUYLFH�DQG�MXVWLFH��JRYHUQPHQW�UHVSRQVLELOLW\�IRU�SURIHVVLRQDOLVP�
DQG�FRVW�HIIHFWLYHQHVV��LQWHJULW\��ERWK�SURIHVVLRQDOO\�DQG�UHJDUGLQJ�HYLGHQFH���
REMHFWLYLW\��VWD\LQJ�ZLWKLQ�WKH�ERXQGV�RU�OLPLWV�RI�ZKDW�WKH�VFLHQFH�FDQ�SURYLGH��
PDLQWDLQLQJ�FRQILGHQWLDOLW\��FRPSO\LQJ�WR�OHJDO�GHPDQGV�VXFK�DV�GLVFORVXUH��DQG�
EHLQJ�WUXWKIXO����

�
�

,Q�YLHZ�RI�WKH�VWDWXV�RI�H[SHUWV�ZKR�UHSUHVHQW�D�OHDUQHG�DQG�VNLOOHG�SURIHVVLRQ�DQG�WKH�ODWLWXGH�
JLYHQ�WR�WKH�IRUP�DQG�EDVHV�RI�WKHLU�WHVWLPRQ\��VHH�VHFWLRQ�������WKH�:RUNLQJ�*URXS�
UHFRPPHQGV��
�

5HFRPPHQGDWLRQ������)RUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�DGRSW�FRGHV�RI�HWKLFV�WKDW�
UHTXLUH�WHVWLI\LQJ�LQ�D�QRQSDUWLVDQ�PDQQHU��DQVZHULQJ�TXHVWLRQV�IURP�ERWK�WKH�
SURVHFXWLRQ�DQG�WKH�GHIHQVH�GLUHFWO\��DFFXUDWHO\��DQG�IXOO\��DQG�SURYLGLQJ�DSSURSULDWH�
VFLHQWLILF�LQIRUPDWLRQ�EHIRUH��GXULQJ��DQG�DIWHU�WULDO��

�
7KLV�SUHFHSW�DOUHDG\�LV�ZLGHO\�DFFHSWHG�LQ�WKH�IRUHQVLF�FRPPXQLW\��7KH�6FLHQWLILF�:RUNLQJ�
*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6:*)$67��KDV�D�VKRUW�DVSLUDWLRQDO�
FRGH�IRU�IULFWLRQ�ULGJH�H[DPLQHUV�WKDW�IRUELGV�NQRZLQJ�PLVUHSUHVHQWDWLRQV�DQG�VSHFLILHV�WKDW�
³WHVWLPRQ\�VKDOO�EH�UHQGHUHG�LQ�DQ�LPSDUWLDO�PDQQHU�WR�SURPRWH�WKH�XQGHUVWDQGLQJ�RI�
H[DPLQDWLRQV�DQG�ILQGLQJV�´����7KH�JXLGLQJ�SULQFLSOHV�RI�$6&/'�/$%�VSHFLILFDOO\�VWDWH�WKDW�
³ZRUGLQJ�VKRXOG�QRW�EH�VXFK�WKDW�LQIHUHQFHV�PD\�EH�GUDZQ�ZKLFK�DUH�QRW�YDOLG��RU�WKDW�VODQW�WKH�
RSLQLRQ�WR�D�SDUWLFXODU�GLUHFWLRQ�´����$V�SUHYLRXVO\�QRWHG��WR�DFKLHYH�LPSDUWLDO�WHVWLPRQ\��
$6&/'�/$%�DOVR�DGYLVHV�IRUHQVLF�VFLHQWLVWV�WR�³DWWHPSW�WR�TXDOLI\�WKHLU�UHVSRQVHV�ZKLOH�
WHVWLI\LQJ�ZKHQ�DVNHG�D�TXHVWLRQ�ZLWK�WKH�UHTXLUHPHQW�WKDW�D�VLPSOH�µ\HV¶�RU�µQR¶�DQVZHU�EH�
JLYHQ��LI�DQVZHULQJ�µ\HV¶�RU�µQR¶�ZRXOG�EH�PLVOHDGLQJ�WR�WKH�MXGJH�RU�WKH�MXU\�´����7KH�(XURSHDQ�
1HWZRUN�RI�)RUHQVLF�6FLHQFH�,QVWLWXWHV�H[SHFWV�DQDO\VWV�WR�³GHDO�ZLWK�TXHVWLRQV�WUXWKIXOO\��
LPSDUWLDOO\�DQG�IOH[LEO\�LQ�D�ODQJXDJH�ZKLFK�LV�FRQFLVH��XQDPELJXRXV�DQG�DGPLVVLEOH�´�WR�³JLYH�
H[SODQDWLRQV�WR�VSHFLILF�TXHVWLRQV�LQ�D�PDQQHU�WKDW�IDFLOLWDWHV�XQGHUVWDQGLQJ�E\�QRQVFLHQWLVWV�´�WR�
³FRQVLGHU�DGGLWLRQDO�LQIRUPDWLRQ�DQG�DOWHUQDWLYH�K\SRWKHVHV�WKDW�DUH�SUHVHQWHG�WR�\RX�´�WR�
³FRQVLGHU�DQG�HYDOXDWH�WKHVH�DQG�H[SUHVV�UHOHYDQW�RSLQLRQV�WDNLQJ�LQWR�DFFRXQW�WKH�OLPLWDWLRQV�RQ�
RSLQLRQV�ZKLFK�FDQQRW�EH�JLYHQ�ZLWKRXW�IXUWKHU�H[DPLQDWLRQ�DQG�LQYHVWLJDWLRQ�´�DQG�WR�³FOHDUO\�
GLIIHUHQWLDWH�EHWZHHQ�IDFW�DQG�RSLQLRQ�DQG�HQVXUH�WKDW�WKH�RSLQLRQV�\RX�H[SUHVV�DUH�ZLWKLQ�\RXU�
DUHD�RI�H[SHUWLVH�´���
�

�

1RWZLWKVWDQGLQJ�WKH�YDOXDEOH�UROH�WKDW�SURIHVVLRQDO�RUJDQL]DWLRQV�FDQ�SOD\�LQ�GHILQLQJ�DQG�
HQIRUFLQJ�HWKLFDO�UHTXLUHPHQWV��LW�PXVW�EH�QRWHG�WKDW�SURIHVVLRQDO�RUJDQL]DWLRQV�FDQ�UHVWULFW�
�������������������������������������������������
����%XGRZOH��%���0��%RWWUHOO��6��%XQFK��HW�DO��³$�3HUVSHFWLYH�RQ�(UURUV��%LDV��DQG�,QWHUSUHWDWLRQ�LQ�WKH�)RUHQVLF�
6FLHQFHV�DQG�'LUHFWLRQ�IRU�&RQWLQXLQJ�$GYDQFHPHQW�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV������-XO\�������������
����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��$�0RGHO�3ROLF\�IRU�)ULFWLRQ�5LGJH�
([DPLQHU�3URIHVVLRQDO�&RQGXFW��9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�
7HFKQRORJ\��'HFHPEHU�������
����$6&/'�/$%��RS��FLW���3ULQFLSOH�����
����,ELG���3ULQFLSOH�����
����(XURSHDQ�1HWZRUN�RI�)RUHQVLF�6FLHQFH�,QVWLWXWHV�6WDQGLQJ�&RPPLWWHH�IRU�4XDOLW\�DQG�&RPSHWHQFH��3HUIRUPDQFH�
%DVHG�6WDQGDUGV�IRU�)RUHQVLF�6FLHQFH�3UDFWLWLRQHUV��(XURSHDQ�1HWZRUN�RI�)RUHQVLF�6FLHQFH�,QVWLWXWHV�6WDQGLQJ�
&RPPLWWHH�IRU�4XDOLW\�DQG�&RPSHWHQFH��-XO\�������
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&KDSWHU����7HVWLPRQ\��

����

HWKLFDOO\�DFFHSWDEOH�WHVWLPRQ\�DV�ZHOO�DV�HWKLFDOO\�GXELRXV�FRQGXFW��$V�QRWHG�LQ�&KDSWHUV���DQG�
���WKH�,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��,$,��SDVVHG�D�UHVROXWLRQ�LQ������PDNLQJ�LW�
SURIHVVLRQDO�PLVFRQGXFW�IRU�DQ\�ODWHQW�SULQW�H[DPLQHU�WR�SURYLGH�FRXUWURRP�WHVWLPRQ\�WKDW�
ODEHOHG�DQ�LGHQWLILFDWLRQ�³SRVVLEOH��SUREDEOH��RU�OLNHO\�´�UDWKHU�WKDQ�³FHUWDLQ�´����<HW��WKH�
LQVLVWHQFH�RQ�VXEMHFWLYH�FHUWDLQW\�FRXOG�SURGXFH�D�WKUHVKROG�WKDW�LV�WRR�KLJK²RQH�WKDW�H[FOXGHV�
WHVWLPRQ\�RI�DQ�DVVRFLDWLRQ�WKDW�LV�OHVV�FHUWDLQ�EXW�VWLOO�YHU\�XVHIXO�WR�WKH�WULHU�RI�IDFW��,QGHHG��WKLV�
QRUP�KDV�SURPSWHG�WKH�FULWLFLVP�WKDW�³ILQJHUSULQW�H[DPLQHUV�DUH�QRZ�XQLTXH�DPRQJ�IRUHQVLF�
DQDO\VWV�LQ�WKDW�WKH\�DUH�HWKLFDOO\�ERXQG�WR�IUDPH�WKHLU�FRQFOXVLRQ�LQ�WHUPV�RI�DEVROXWH�
FHUWDLQW\�´���
�

��

,Q�������,$,�UHVFLQGHG�LWV������UHVROXWLRQ�DV�³QRW�FRQVLVWHQW�ZLWK�DGYDQFHPHQWV�VLQFH�>LWV@�
SDVVDJH�´����7KH�QHZ�UHVROXWLRQ�VWDWHV�³WKDW�5HVROXWLRQ��������DQG�5HVROXWLRQ��������DUH�KHUHE\�
UHVFLQGHG´�DQG�DSSURYHV�RI�³D�FOHDU�DQG�XQDPELJXRXV�SUHVHQWDWLRQ´�RI�³DVVRFLDWLRQV�EDVHG�RQ�«�
FODVV�FKDUDFWHULVWLFV��SDWWHUQ�W\SH��ULGJH�IORZ��´�:KHWKHU�WKH�,$,�ZLOO�LQWHUSUHW�WKLV�UHVFLVVLRQ�DV�
DOORZLQJ�LWV�PHPEHUV�WR�WHVWLI\�WR�GHJUHHV�RI�FRQILGHQFH�VKRUW�RI�VXEMHFWLYH�FHUWDLQW\�UHPDLQV�WR�
EH�VHHQ��3UHVXPDEO\��WKH�³DGYDQFHPHQWV´�DUH�³PDWKHPDWLFDOO\�EDVHG�PRGHOV�WR�DVVHVV�WKH�
DVVRFLDWLYH�YDOXH�RI�WKH�HYLGHQFH�>WKDW@�PD\�SURYLGH�D�VFLHQWLILFDOO\�VRXQG�EDVLV�IRU�VXSSRUWLQJ�
WKH�H[DPLQHU¶V�RSLQLRQ�´����7KH�UHVROXWLRQ�SUHYHQWV�DQ�H[DPLQHU�IURP�XVLQJ�D�PRGHO�WKDW�KDV�QRW�
³EHHQ�DFFHSWHG�DV�YDOLG�E\�WKH�,$,´�DQG�ZDUQV�WKDW�WKH�³XVH�RI�PDWKHPDWLFDOO\�EDVHG�PRGHOV�
GRHV�QRW�UHOLHYH�WKH�H[DPLQHU�RI�UHVSRQVLELOLW\�IRU�WKHLU�H[SHUW�RSLQLRQ�´���

�

�&KDSWHU���DOVR�
GLVFXVVHV�WKH�LPSRUWDQFH�RI�YDOLGDWLQJ�PRGHOV�DQG�WKH�QHHG�IRU�WKH�JRYHUQPHQW�WR�EH�RSHQ�ZLWK�
GDWD�IRU�YDOLGDWLRQ�VWXGLHV��

���� ([SUHVVLRQV�RI�&HUWDLQW\�
�
,Q�'DXEHUW�Y��0HUUHOO�'RZ�3KDUPDFHXWLFDOV��,QF������WKH�6XSUHPH�&RXUW�REVHUYHG�WKDW�³LW�ZRXOG�
EH�XQUHDVRQDEOH�WR�FRQFOXGH�WKDW�WKH�VXEMHFW�RI�VFLHQWLILF�WHVWLPRQ\�PXVW�EH�µNQRZQ¶�WR�D�
FHUWDLQW\��DUJXDEO\��WKHUH�DUH�QR�FHUWDLQWLHV�LQ�VFLHQFH�´���

�������������������������������������������������
����,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��³5HVROXWLRQ�9,,�´�,GHQWLILFDWLRQ�1HZV������$XJXVW��������7KH�QH[W�
\HDU�WKH�UHVROXWLRQ�ZDV�DPHQGHG�WR�PDNH�LW�FOHDU�WKDW�LW�DSSOLHG�RQO\�WR�H[DPLQHUV�ZKR�PDGH�D�SUREDELOLVWLF�
LGHQWLILFDWLRQ�RQ�WKHLU�RZQ�LQLWLDWLYH��UDWKHU�WKDQ��VD\��XQGHU�WKUHDW�RI�D�FRQWHPSW�FLWDWLRQ���6HH�,QWHUQDWLRQDO�
$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��³5HVROXWLRQ�9,,�$PHQGHG�´�,GHQWLILFDWLRQ�1HZV�����$XJXVW��������<HW��DQDO\VWV�KDYH�
GHSDUWHG�IURP�WKLV�FRQVWUDLQW�E\�WHVWLI\LQJ�WR�SRVVLEOH�PDWFKHV��(�J���:DUQH\�Y��0RQURH�&RXQW\������)��G����������
��G�&LU���������

�7KXV��FRXUWV�GR�QRW�QRUPDOO\�GHPDQG�
DEVROXWH�FHUWDLQW\�IURP�VFLHQWLVWV��RU�DQ\�RWKHU�H[SHUWV���EXW�WKH\�GR�UHTXLUH�PRUH�WKDQ�
FRQMHFWXUH��7KH\�H[FOXGH�H[SHUW�RSLQLRQV�WKDW�DUH�VR�ZHDN�RU�VSHFXODWLYH�WKDW�WKH\�ZRXOG�QRW�EH�
KHOSIXO�WR�D�MXU\�UHODWLYH�WR�WKH�WLPH�WKH\�FRXOG�FRQVXPH�DQG�WKH�PLVXQGHUVWDQGLQJV�WKH\�PLJKW�
JHQHUDWH��7KLV�LV�D�VSHFLDO�DSSOLFDWLRQ�RI�WKH�EURDG�SULQFLSOH�WKDW�WKH�WULDO�MXGJH�VKRXOG�H[FOXGH�
HYHQ�UHOHYDQW�HYLGHQFH�ZKHQ�³LWV�SUREDWLYH�YDOXH�LV�VXEVWDQWLDOO\�RXWZHLJKHG�E\�WKH�GDQJHU�RI�

����&ROH��6��³)LQJHUSULQWLQJ��7KH�)LUVW�-XQN�6FLHQFH"´�2NODKRPD�&LW\�8QLYHUVLW\�/DZ�5HYLHZ������QR�����������������
����,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��,$,�5HVROXWLRQ����������,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��
-XO\�����������
����,ELG��
����,ELG��
��������8�6��������������
����,ELG���S�������
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&KDSWHU����7HVWLPRQ\��

����

XQIDLU�SUHMXGLFH��FRQIXVLRQ�RI�WKH�LVVXHV��RU�PLVOHDGLQJ�WKH�MXU\��RU�E\�FRQVLGHUDWLRQV�RI�XQGXH�
GHOD\��ZDVWH�RI�WLPH��RU�QHHGOHVV�SUHVHQWDWLRQ�RI�FXPXODWLYH�HYLGHQFH�´���
�

�

,Q�WKH�PHGLFDO�GLVFLSOLQH��WR�VLJQDO�WKDW�DQ�RSLQLRQ�ZDV�VXIILFLHQWO\�GHILQLWLYH�WR�EH�KHOSIXO��WKH�
SUDFWLFH�RI�KDYLQJ�SK\VLFLDQV�WHVWLI\�WR�GLDJQRVHV�RU�RWKHU�RSLQLRQV�LQ�WHUPV�RI�³D�UHDVRQDEOH�
GHJUHH�RI�PHGLFDO�FHUWDLQW\´�GHYHORSHG�LQ�PDQ\�MXULVGLFWLRQV�����,Q�WLPH��WKLV�SUDFWLFH�VSUHDG�WR�
RWKHU�SURIHVVLRQV�DQG�KDV�OHG�WR�VFLHQWLVWV�WHVWLI\LQJ�³WR�D�UHDVRQDEOH�GHJUHH�RI�VFLHQWLILF�
FHUWDLQW\�´���
�

�

2XWVLGH�WKH�FRXUWURRP��KRZHYHU��VFLHQWLVWV�GR�QRW�FRPPXQLFDWH�WKHLU�ILQGLQJV�LQ�WKLV�IDVKLRQ��$Q�
DVWURQRPHU�ZKR�UHSRUWV�WKH�GLVFRYHU\�RI�DQ�H[RSODQHW�GRHV�QRW�FKDUDFWHUL]H�WKH�ILQGLQJ�DV�
VDWLVI\LQJ�VRPH�³UHDVRQDEOH�GHJUHH�RI�VFLHQWLILF�FHUWDLQW\�´�$�FKHPLVW�ZKR�GHGXFHV�WKH�LGHQWLW\�
RI�D�FRPSRXQG�IURP�LWV�QXFOHDU�PDJQHWLF�UHVRQDQFH�VSHFWUXP�KDV�QR�WDEOH�RI�GHJUHHV�RI�
VFLHQWLILF�FHUWDLQW\�ZLWK�ZKLFK�WR�ODEHO�WKH�GHGXFWLRQ��6FLHQWLVWV�PLJKW�UHIHU�WR�SHUVRQDO�GHJUHHV�
RI�FRQILGHQFH�LQ�D�ILQGLQJ�RU�WR�WKH�GHJUHH�RI�FRQWURYHUV\�VXUURXQGLQJ�LW��EXW�WKHUH�LV�QR�JHQHUDOO\�
DFFHSWHG�RU�ZRUNLQJ�GHILQLWLRQ�RI�D�³UHDVRQDEOH�GHJUHH�RI�FHUWDLQW\´�LQ�VFLHQWLILF�GLVFRXUVH����
�

��

7KH�GLVVRQDQFH�EHWZHHQ�WKH�OHJDO�SKUDVH�DQG�WKH�VFLHQWLILF�SUDFWLFH�FUHDWHV�DQ�LVVXH�IRU�ODWHQW�
SULQW�H[DPLQHUV�DQG�IRUHQVLF�VFLHQWLVWV�RI�DOO�W\SHV�ZKR�DUH�DVNHG�WR�XVH�WKLV�SKUDVH��:KHQ�
PHHWLQJ�ZLWK�WKH�DWWRUQH\�EHIRUH�WULDO��DQ�H[SHUW�QRW�RQO\�VKRXOG�LQIRUP�WKH�DWWRUQH\�RI�WKH�
FRQFOXVLRQ�EXW�DOVR�VKRXOG�VSHFLI\�WKH�GHJUHH�RI�FRQILGHQFH�WKDW�FDQ�EH�H[SUHVVHG�DW�WULDO��)RU�
H[DPSOH��DQ�H[SHUW�PLJKW�H[SODLQ�WR�WKH�DWWRUQH\��DQG�ODWHU�LQ�FRXUW��WKDW�DOWKRXJK�WKH�GLVFLSOLQH�
GRHV�QRW�QRUPDOO\�XVH�WKH�SKUDVH�³UHDVRQDEOH�GHJUHH�RI�VFLHQWLILF�FHUWDLQW\�´�KH�LV�YHU\�FRQILGHQW�
LQ�KLV�FRQFOXVLRQV�EDVHG�RQ�KLV�H[SHULHQFH�DQG�WKH�VWDQGDUGV�RI�WKH�ILHOG��,W�LV�WKH�ODZ\HU¶V�
UHVSRQVLELOLW\�WR�DGYRFDWH�IRU�WKH�DGPLVVLRQ�RI�VXFK�WHVWLPRQ\��$OWKRXJK�LQGLYLGXDO�WULDO�MXGJHV�
FRXOG�EH�VNHSWLFDO�RI�DGPLWWLQJ�WHVWLPRQ\�ZLWKRXW�WKH�IDPLOLDU�DFFRPSDQ\LQJ�ZRUGV��LW�LV�FOHDU�
WKDW�QR�UXOH�RI�HYLGHQFH�UHTXLUHV�WKH�XVH�RI�D�SKUDVH�VXFK�DV�³UHDVRQDEOH�GHJUHH�RI�VFLHQWLILF�
FHUWDLQW\�´����7R�WKH�FRQWUDU\��PRGHUQ�FRXUWV�ZRXOG�QRW�³H[SHFW�GRJPDWLF�GLDJQRVHV�IURP�D�
FDUHIXO�VFLHQWLVW�´���
�

�

�������������������������������������������������
����)HGHUDO�5XOHV�RI�(YLGHQFH������
����)RU�H[WUHPH�H[DPSOHV�RI�VXFK�WHVWLPRQ\��VHH�&RRH\�Y��6WULFNODQG������)��G������������WK�&LU���������WHVWLPRQ\�
³EH\RQG�D�UHDVRQDEOH�GHJUHH�RI�PHGLFDO�FHUWDLQW\´���/HZLFNL�Y��/RQJVKRUH��1R�����������������:/����������DW���
�1�<��6XS��&W��'HF������������
����6HH�.D\H��'��7KH�'RXEOH�+HOL[�DQG�WKH�/DZ�RI�(YLGHQFH��+DUYDUG�8QLYHUVLW\�3UHVV��������
����,Q�WKH�VRFLDO�VFLHQFHV�DQG�VRPH�RWKHU�ILHOGV��LW�LV�FRQYHQWLRQDO�WR�UHJDUG�D�³S�YDOXH´�RI������DV�QHFHVVDU\�WR�UHSRUW�
D�³VWDWLVWLFDOO\�VLJQLILFDQW´�ILQGLQJ��%XW�WKLV�S�YDOXH�LV�QRW�D�PHDVXUH�RI�WKH�SUREDELOLW\�WKDW�WKH�³QXOO�K\SRWKHVLV´�LV�
WUXH��$OWKRXJK�WKH�SRLQW�LV�QRW�DOZD\V�DSSUHFLDWHG�LQ�WKH�FRXUWURRP��WKH�S�YDOXH�UHIHUV�WR�WKH�SUREDELOLW\�RI�WKH�GDWD�
DVVXPLQJ�WKDW�WKH�K\SRWKHVLV�LV�WUXH��6HH�.D\H��'��DQG�'��)UHHGPDQ��³5HIHUHQFH�*XLGH�RQ�6WDWLVWLFV�´�,Q�5HIHUHQFH�
0DQXDO�RQ�6FLHQWLILF�(YLGHQFH�HGLWHG�E\�&RPPLWWHH�RQ�WKH�'HYHORSPHQW�RI�WKH�7KLUG�(GLWLRQ�RI�WKH�5HIHUHQFH�
0DQXDO�RQ�6FLHQWLILF�(YLGHQFH�DQG�&RPPLWWHH�RQ�6FLHQFH��7HFKQRORJ\��DQG�/DZ�3ROLF\�DQG�*OREDO�$IIDLUV���G�
HGLWLRQ��SS������±������1DWLRQDO�$FDGHPLHV�3UHVV��������&RQVHTXHQWO\��LW�LV�QRW�FRUUHFW�WR�VD\�WKDW�RQH�FDQ�KDYH�����
FRQILGHQFH�LQ�WKH�DOWHUQDWLYH�K\SRWKHVLV�MXVW�EHFDXVH�S���������7KDW�VDLG��WKH�VLPLODULWLHV��RU�GLVVLPLODULWLHV��LQ�D�SDLU�
RI�SULQWV�WKDW�ZRXOG�OHDG�DQ�H[DPLQHU�WR�GHFODUH�DQ�LGHQWLILFDWLRQ��RU�DQ�H[FOXVLRQ��VKRXOG�EH�VR�H[WHQVLYH�RU�FOHDU�DV�
WR�SURGXFH�D�S�YDOXH�WKDW�LV�FRQVLGHUDEO\�OHVV�WKDQ�WKH�FRQYHQWLRQDO�OHYHO�RI�������
����(�J���8QLWHG�6WDWHV�Y��:LOORFN������)�6XSS��G�����������'�0G���������8QLWHG�6WDWHV�Y��*O\QQ������)�6XSS��G������
�����6�'�1�<����������
����$PD[�&RDO�&R��Y��%HDVOH\������)��G������������WK�&LU��������
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)XUWKHUPRUH��HYHQ�LI�D�VFLHQWLVW�LV�FRPIRUWDEOH�ZLWK�WKH�SKUDVH��SUREOHPV�FDQ�DULVH��6RPH�FRXUWV�
KDYH�UHMHFWHG�VXFK�WHVWLPRQ\�DV�DQ�DQWLGRWH�WR�ZKDW�WKH\�KDYH�GHHPHG�WR�EH�XQMXVWLILDEO\�VWURQJ�
FODLPV�RI�LGHQWLW\��)RU�H[DPSOH��VRPH�FRXUWV�KDYH�FRQFOXGHG�WKDW�WKH�VFLHQWLILF�IRXQGDWLRQ�IRU�
DEVROXWH�LGHQWLILFDWLRQ�RI�WRROPDUNV�LV�LQVHFXUH��EXW�WKH\�VWLOO�WUHDW�WKH�PDWFKHV�GLVFHUQHG�E\�
VNLOOHG�H[DPLQHUV�DV�KLJKO\�SUREDWLYH��7KLV�OLQH�RI�DXWKRULW\�UHMHFWV�VWDWHPHQWV�RI�XQLTXH�
LGHQWLILFDWLRQ�³DV�D�PDWWHU�RI�VFLHQWLILF�FHUWDLQW\�´����EXW�SHUPLWV�LW�³ZLWKLQ�D�UHDVRQDEOH�GHJUHH�RI�
FHUWDLQW\�LQ�WKH�ILUHDUPV�H[DPLQDWLRQ�ILHOG�´����³WR�D�UHDVRQDEOH�GHJUHH�RI�EDOOLVWLF�FHUWDLQW\�´����
RU�RQO\�DV�EHLQJ�³PRUH�OLNHO\�WKDQ�QRW�´����6LPLODU�UHDVRQLQJ�KDV�EHHQ�DSSOLHG�WR�H[FOXGH�
DVVHUWLRQV�RI�VFLHQWLILF�FHUWDLQW\�IRU�ODWHQW�ILQJHUSULQW�LGHQWLILFDWLRQ�WHVWLPRQ\����

�

�DOWKRXJK�LW�
UHPDLQV�WR�EH�VHHQ�ZKHWKHU�VXFK�UHVWULFWLRQV�ZLOO�GLVSODFH�WKH�ZLGHO\�DFFHSWHG�SUDFWLFH�RI�
DOORZLQJ�H[SUHVVLRQV�RI�DEVROXWH�FRQILGHQFH�LQ�VRXUFH�DWWULEXWLRQV��

���� 5HOLDELOLW\��9DOLGLW\��*HQHUDO�$FFHSWDQFH��DQG�3UHMXGLFH 
�
7KH�FRXUWV�WKDW�KDYH�FRQVWUDLQHG�H[SUHVVLRQV�RI�FHUWDLQW\�DERXW�KROLVWLF�SDWWHUQ�PDWFKLQJ�KDYH�
GRQH�VR�WR�DYRLG�RXWULJKW�H[FOXVLRQ�RI�WKH�HYLGHQFH��%HFDXVH�VFLHQWLILF�HYLGHQFH�PLJKW�RYHUO\�
LPSUHVV�D�MXU\��LW�LV�KHOG�WR�KLJKHU�VWDQGDUGV�IRU�DGPLVVLELOLW\�WKDQ�PRVW�RWKHU�H[SHUW�
WHVWLPRQ\�����7KHVH�DUH�WKH�³JHQHUDO�DFFHSWDQFH´�DQG�VFLHQWLILF�³UHOLDELOLW\´�VWDQGDUGV�����7KH�
JHQHUDO�DFFHSWDQFH�VWDQGDUG�RULJLQDWHG�LQ�WKH������FDVH�RI�)U\H�Y��8QLWHG�6WDWHV����

�

�,Q�)U\H��WKH�
8�6��&RXUW�RI�$SSHDOV�IRU�WKH�'LVWULFW�RI�&ROXPELD�&LUFXLW�XSKHOG�WKH�H[FOXVLRQ�RI�WHVWLPRQ\�
IURP�D�SV\FKRORJLVW�ZKR�XVHG�D�EORRG�SUHVVXUH�FXII�WR�GHWHUPLQH�WKDW�D�GHIHQGDQW¶V�GHQLDO�RI�D�
PXUGHU�WR�ZKLFK�KH�KDG�SUHYLRXVO\�FRQIHVVHG�ZDV�QRW�WKH�UHVXOW�RI�FRQVFLRXV�GHFHSWLRQ��7KH�
&RXUW�RI�$SSHDOV�VWDWHG�WKDW�

MXVW�ZKHQ�D�VFLHQWLILF�SULQFLSOH�RU�GLVFRYHU\�FURVVHV�WKH�OLQH�EHWZHHQ�WKH�
H[SHULPHQWDO�DQG�GHPRQVWUDEOH�VWDJHV�LV�GLIILFXOW�WR�GHILQH��«�:KLOH�FRXUWV�ZLOO�
JR�D�ORQJ�ZD\�LQ�DGPLWWLQJ�H[SHUW�WHVWLPRQ\�GHGXFHG�IURP�D�ZHOO�UHFRJQL]HG�
VFLHQWLILF�SULQFLSOH�RU�GLVFRYHU\��WKH�WKLQJ�IURP�ZKLFK�WKH�GHGXFWLRQ�LV�PDGH�PXVW�
EH�VXIILFLHQWO\�HVWDEOLVKHG�WR�KDYH�JDLQHG�JHQHUDO�DFFHSWDQFH�LQ�WKH�SDUWLFXODU�
ILHOG�LQ�ZKLFK�LW�EHORQJV����

�
�

�������������������������������������������������
����8QLWHG�6WDWHV�Y��7D\ORU������)�6XSS��G�������������'�1�0���������
����,ELG��
����8QLWHG�6WDWHV�Y��0RQWHLUR������)�6XSS��G�����������'�0DVV���������&RPPRQZHDOWK�Y��3\WRX�+HDQJ������1�(��G�
�����0DVV���������
����8QLWHG�6WDWHV�Y��*O\QQ������)�6XSS��G��������������6�'�1�<���������
����8QLWHG�6WDWHV�Y��=DMDF��1R�������FU�������&:��'��8WDK�6HSW�������������
����.D\H��%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW����������
����([SHUW�WHVWLPRQ\�JHQHUDOO\�LV�VXEMHFW�WR�D�³UHOLDELOLW\´�LQTXLU\�LQ�PDQ\�MXULVGLFWLRQV�EHFDXVH�RI�WKH�IUHTXHQWO\�
SDUWLVDQ�QDWXUH�RI�H[SHUW�WHVWLPRQ\�LQ�WKH�DGYHUVDU\�V\VWHP�DQG�WKH�OLPLWHG�FRPSHWHQFH�RI�MXGJHV�DQG�MXULHV�WR�
HYDOXDWH�H[SHUW�UHDVRQLQJ��.D\H��%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW���&K����³5HOLDELOLW\´�KHUH�VKRXOG�QRW�EH�FRQIXVHG�
ZLWK�UHOLDELOLW\�LQ�WKH�VWDWLVWLFDO�RU�VFLHQWLILF�VHQVH��(YLGHQWLDU\�UHOLDELOLW\�UHIHUV�WR�D�PHDVXUHPHQW�SURFHVV�WKDW�LV�
YDOLG��LW�PHDVXUHV�WKH�TXDQWLW\�RI�LQWHUHVW���UHOLDEOH��UHSHDWHG�PHDVXUHPHQWV�KDYH�ORZ�YDULDQFH���DQG�DFFXUDWH��WKH�
PHDVXUHPHQWV�DUH�FORVH�WR�WKH�WUXH�YDOXHV���2IWHQ��DFFXUDF\�LV�FRQVLGHUHG�DQ�DVSHFW�RI�YDOLGLW\��(�J���+DEHU��/��DQG�
5��+DEHU��³6FLHQWLILF�9DOLGDWLRQ�RI�)LQJHUSULQW�(YLGHQFH�8QGHU�'DXEHUW�´�/DZ��3UREDELOLW\�	�5LVN����������������
:KDWHYHU�WHUPV�DUH�XVHG��VXFK�D�SURFHVV�SURGXFHV�HYLGHQFH�WKDW�FDQ�EH�UHOLHG�RQ��
��������)��������'�&��&LU���������
����,ELG��S��������
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2YHU�WKH�\HDUV��)U\H�EHFDPH�WKH�GRPLQDQW�WHVW�IRU�VFLHQWLILF�H[SHUW�WHVWLPRQ\�LQ�WKH�8QLWHG�
6WDWHV�����,Q�WKH�����V�RU�VR��KRZHYHU��DQ�DOWHUQDWLYH�VWDQGDUG�WKDW�VLPSO\�UHTXLUHG�VFLHQWLILF�
HYLGHQFH�WR�EH�HVSHFLDOO\�UHOLDEOH�HPHUJHG�LQ�D�VLJQLILFDQW�PLQRULW\�RI�MXULVGLFWLRQV����
�

��

,Q�������WKH�6XSUHPH�&RXUW�FRQILUPHG�DQG�DFFHOHUDWHG�WKLV�WUHQG��,Q�'DXEHUW�Y��0HUUHOO�'RZ�
3KDUPDFHXWLFDOV��,QF������SODLQWLIIV�DOOHJHG�WKDW�D�GUXJ�ZDV�D�WHUDWRJHQ��EXW�WKH�&RXUW�RI�$SSHDOV�
KHOG�WKDW�WKLV�WKHRU\�ODFNHG�JHQHUDO�DFFHSWDQFH�EHFDXVH�QR�SXEOLVKHG��SHHU�UHYLHZHG�
HSLGHPLRORJLFDO�VWXGLHV�GHPRQVWUDWHG�D�VWDWLVWLFDOO\�VLJQLILFDQW�DVVRFLDWLRQ�EHWZHHQ�WKH�GUXJ�DQG�
WKH�W\SH�RI�ELUWK�GHIHFWV�H[SHULHQFHG�E\�WKH�SODLQWLIIV¶�FKLOGUHQ��7KH�6XSUHPH�&RXUW�KHOG�WKDW��
DOWKRXJK�WKH������)HGHUDO�5XOHV�RI�(YLGHQFH�ZHUH�VLOHQW�DERXW�ZKHWKHU�WKH\�ZHUH�SHUSHWXDWLQJ�
RU�DEDQGRQLQJ�)U\H��WKH\�LPSOLFLWO\�UHSXGLDWHG�JHQHUDO�DFFHSWDQFH�DV�WKH�VROH�UHTXLUHPHQW�IRU�
VFLHQWLILF�HYLGHQFH��7KH�&RXUW�ZURWH�WKDW�ZKLOH�WULDO�MXGJHV�FRXOG�FRQWLQXH�WR�FRQVLGHU�ZKHWKHU�
H[LVWLQJ�UHVHDUFK�KDV�SURGXFHG�JHQHUDO�VFLHQWLILF�DFFHSWDQFH��WKLV�IDFWRU�LV�QRW�QHFHVVDULO\�
GLVSRVLWLYH��5DWKHU��WKH�WULDO�FRXUW�VKRXOG�DVVHVV�VXFK�DGGLWLRQDO�IDFWRUV�DV�WKH�H[WHQW�WR�ZKLFK�WKH�
WKHRU\�KDG�EHHQ�WHVWHG��WKH�FRQWHQW�RI�SHHU�UHYLHZHG�SXEOLFDWLRQV��WKH�H[LVWHQFH�RI�FRQWUROOLQJ�
VWDQGDUGV�LQ�DSSO\LQJ�WKH�WHFKQLTXH��DQG�WKH�NQRZQ�HUURU�UDWH�RI�WKH�V\VWHP����

�

�2QO\�LI�WKLV�
ZLGH�UDQJLQJ�LQTXLU\�UHYHDOHG�WKDW�WKH�WKHRU\�DQG�LWV�LPSOHPHQWDWLRQ�ZHUH�³UHOLDEOH´�ZRXOG�WKH�
HYLGHQFH�VDWLVI\�5XOH������0DQ\�VWDWH�FRXUWV�QRZ�DSSO\�WKH�'DXEHUW�VWDQGDUG��EXW�WKH�)U\H�
VWDQGDUG�UHPDLQV�LQWDFW�LQ�RWKHU�VWDWHV���

)LQDOO\��LQ�������WKH�6XSUHPH�&RXUW�DGGUHVVHG�D�TXHVWLRQ�OHIW�RSHQ�LQ�'DXEHUW��ZKHWKHU�
QRQVFLHQWLILF�H[SHUW�HYLGHQFH�ZDV�WR�EH�DVVHVVHG�ZLWK�WKH�IDFWRUV�DUWLFXODWHG�IRU�WKH�WHVWLPRQ\�RI�
SK\VLFLDQV��WR[LFRORJLVWV��DQG�HSLGHPLRORJLVWV�DW�LVVXH�LQ�'DXEHUW�LWVHOI��,Q�.XPKR�7LUH�&R��
Y��&DUPLFKDHO�����WKH�&RXUW�XSKHOG�WKH�'LVWULFW�&RXUW¶V�H[FOXVLRQ�RI�DQ�HQJLQHHU¶V�GHWHUPLQDWLRQ�
WKDW�D�WLUH�EOHZ�RXW�EHFDXVH�RI�D�PDQXIDFWXULQJ�GHIHFW�DV�UHVWLQJ�RQ�DQ�LQDGHTXDWHO\�YDOLGDWHG�
IRUP�RI�³YLVXDO�DQG�WDFWLOH�LQVSHFWLRQ�´�,Q�GRLQJ�VR��LW�VTXDUHO\�UHMHFWHG�WKH�&RXUW�RI�$SSHDOV�IRU�
WKH�(OHYHQWK�&LUFXLW¶V�YLHZ�WKDW�³D�'DXEHUW�DQDO\VLV´�DSSOLHV�RQO\�ZKHUH�DQ�H[SHUW�UHOLHV�³RQ�WKH�
DSSOLFDWLRQ�RI�VFLHQWLILF�SULQFLSOHV�´�UDWKHU�WKDQ�³RQ�VNLOO��RU�H[SHULHQFH�EDVHG�REVHUYDWLRQ�´����
7KH�.XPKR�&RXUW�KHOG�WKDW�WKH�WULDO�FRXUW�KDG�WKH�GLVFUHWLRQ�WR�HYDOXDWH�WHFKQLFDO�RU�H[SHULHQWLDO�
H[SHUW�WHVWLPRQ\�LQ�OLJKW�RI�WKH�IDFWRUV�OLVWHG�LQ�'DXEHUW��EXW�LW�DGGHG�WKDW�³WKH�WHVW�RI�UHOLDELOLW\�
LV�µIOH[LEOH�¶�DQG�'DXEHUW¶V�OLVW�RI�VSHFLILF�IDFWRUV�QHLWKHU�QHFHVVDULO\�QRU�H[FOXVLYHO\�DSSOLHV�WR�
DOO�H[SHUWV�RU�LQ�HYHU\�FDVH�´���
�

�7KH�&RXUW�H[SODLQHG�WKDW�

'DXEHUW¶V�JHQHUDO�KROGLQJ²VHWWLQJ�IRUWK�WKH�WULDO�MXGJH¶V�JHQHUDO�µJDWHNHHSLQJ¶�
REOLJDWLRQ²DSSOLHV�QRW�RQO\�WR�WHVWLPRQ\�EDVHG�RQ�³VFLHQWLILF´�NQRZOHGJH��EXW�
DOVR�WR�WHVWLPRQ\�EDVHG�RQ�µWHFKQLFDO¶�DQG�µRWKHU�VSHFLDOL]HG¶�NQRZOHGJH��6HH�
)HG��5XOH�(YLG�������:H�DOVR�FRQFOXGH�WKDW�D�WULDO�FRXUW�PD\�FRQVLGHU�RQH�RU�PRUH�
RI�WKH�PRUH�VSHFLILF�IDFWRUV�WKDW�'DXEHUW�PHQWLRQHG�ZKHQ�GRLQJ�VR�ZLOO�KHOS�
GHWHUPLQH�WKDW�WHVWLPRQ\¶V�UHOLDELOLW\��%XW��DV�WKH�&RXUW�VWDWHG�LQ�'DXEHUW��WKH�WHVW�

�������������������������������������������������
����.D\H��%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW����������
����,ELG����������
��������8�6��������������
����$GGLWLRQDO�IDFWRUV��VXFK�DV�ZKHWKHU�WKH�H[SHUW�WHVWLQJ�ZDV�GRQH�H[SUHVVO\�IRU�OLWLJDWLRQ��DUH�HQXPHUDWHG�LQ�.D\H��
%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW��
��������8�6�������������������
����&DUPLFKDHO�Y��6DP\DQJ�7LUH��,QF�������)��G�����������������������
��������8�6�������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����7HVWLPRQ\��

����

RI�UHOLDELOLW\�LV�µIOH[LEOH�¶�DQG�'DXEHUW¶V�OLVW�RI�VSHFLILF�IDFWRUV�QHLWKHU�QHFHVVDULO\�
QRU�H[FOXVLYHO\�DSSOLHV�WR�DOO�H[SHUWV�RU�LQ�HYHU\�FDVH����

�
��

'DXEHUW�LQVSLUHG�PDQ\�DWWDFNV�RQ�LGHQWLILFDWLRQ�SURFHGXUHV�WKDW�SROLFH�ODERUDWRULHV�URXWLQHO\�
SHUIRUPHG�DQG�WKDW�FULPLQDO�FRXUWV�XQLYHUVDOO\�DFFHSWHG��,I�WKHVH�SURFHGXUHV�ZHUH�KHOG�WR�WKH�
VWDQGDUGV�UHTXLUHG�IRU�WKH�DSSURYDO�RI�QHZ�GUXJV��RU�IRU�D�FRQVHQVXV�DPRQJ�HSLGHPLRORJLVWV�WKDW�
D�VXEVWDQFH�LV�D�KXPDQ�FDUFLQRJHQ��LW�VHHPHG�WKDW�WKH\�PLJKW�EH�WRVVHG�RXW�RI�FRXUW��/DWHQW�
ILQJHUSULQW�LGHQWLILFDWLRQ��ORQJ�FRQVLGHUHG�WKH�JROG�VWDQGDUG�IRU�IRUHQVLF�LGHQWLILFDWLRQ�
WHFKQLTXHV��ZDV�QRW�LPPXQH�IURP�WKHVH�FKDOOHQJHV��,Q�IDFW��LQ�RQH�QRWHG�FDVH��D�IHGHUDO�GLVWULFW�
MXGJH²DQG�D�IRUPHU�GHDQ�RI�WKH�ODZ�VFKRROV�DW�WKH�8QLYHUVLW\�RI�3HQQV\OYDQLD�DQG�<DOH�
8QLYHUVLW\²UXOHG�WKDW�EHFDXVH�WKH�$&(�9�SURFHVV�IDLOHG�WR�PHHW�WKH�'DXEHUW�WHVW�IRU�VFLHQWLILF�
HYLGHQFH��DQ�H[DPLQHU�FRXOG�QRW�WHVWLI\�WR�DQ�LQGLYLGXDOL]DWLRQ��EXW�FRXOG�IXOILOO�WKH�WHDFKLQJ�
IXQFWLRQ�RI�DQ�H[SHUW�E\�GHPRQVWUDWLQJ�WR�WKH�MXU\�WKH�UHPDUNDEOH�FRQJUXHQFH�LQ�WKH�LPDJHV�
EHLQJ�FRPSDUHG���KRZHYHU��WKH�FRXUW�SURPSWO\�UHFRQVLGHUHG�DQG�YDFDWHG�WKH�RUGHU��UHDVRQLQJ�WKDW�
ILQJHUSULQW�WHVWLPRQ\�ZDV�DV�JRRG�DV�PDQ\�RWKHU�IRUPV�RI�VNLOOHG�H[SHUW�WHVWLPRQ\����

�

�-XGJH�
3ROODN�ZURWH�WKDW�

,�DP�QRW�SHUVXDGHG�WKDW�FRXUWV�VKRXOG�GHIHU�DGPLVVLRQ�RI�WHVWLPRQ\�ZLWK�UHVSHFW�
WR�ILQJHUSULQWLQJ²�����µWKH�EHGURFN�IRUHQVLF�LGHQWLILHU�RI�WKH���WK�FHQWXU\¶²XQWLO�
DFDGHPLF�LQYHVWLJDWRUV�����KDYH�PDGH�VXEVWDQWLDO�KHDGZD\�RQ�D�µYHULILFDWLRQ�DQG�
YDOLGDWLRQ¶�UHVHDUFK�DJHQGD��6XFK�UHVHDUFK�ZRXOG�EH�DOO�WR�WKH�JRRG��%XW�WR�
SRVWSRQH�SUHVHQW�LQ�FRXUW�XWLOL]DWLRQ�RI�WKLV�µEHGURFN�IRUHQVLF�LGHQWLILHU¶�SHQGLQJ�
VXFK�UHVHDUFK�ZRXOG�EH�WR�PDNH�WKH�EHVW�WKH�HQHP\�RI�WKH�JRRG����

�
�

,Q�RWKHU�ZRUGV��WKH�MXGJH�HPSKDVL]HG�WKH�³IOH[LELOLW\´�RI�.XPKR�RYHU�WKH�HDUOLHU�VHDUFK�IRU�PRUH�
H[WHQVLYH�VFLHQWLILF�YDOLGDWLRQ���
�
0RUH�UHFHQWO\��DV�QRWHG�LQ�VHFWLRQ������D�VPDOO�QXPEHU�RI�FRXUWV�KDYH�FXUWDLOHG�WKH�FHUWDLQW\�ZLWK�
ZKLFK�D�MXGJPHQW�RI�LQGLYLGXDOL]DWLRQ�RI�WRROPDUNV�PD\�EH�H[SUHVVHG��7KH\�UHDVRQ�WKDW�HQRXJK�
VFLHQWLILF�UHVHDUFK�DQG�H[SHULHQFH�KDV�EHHQ�DFFXPXODWHG�WR�HVWDEOLVK�WKH�YDOXH�RI�KROLVWLF�SDWWHUQ�
PDWFKLQJ�RI�WRROPDUNV�DV�D�FRQWULEXWLRQ�RI�VNLOOHG�ZLWQHVVHV��EXW�WKHVH�FRXUWV�GR�QRW�DOORZ�WKH�
SURVHFXWLRQ�RU�WKH�H[SHUW�ZLWQHVV�WR�SRUWUD\�DQ�LQGLYLGXDOL]DWLRQ�DV�WKH�SURGXFW�RI�D�ULJRURXV��
VFLHQWLILF�WHFKQLTXH����
�

�

%\�LQVLVWLQJ�WKDW�KROLVWLF�FRPSDULVRQV�DUH�ULJRURXV�VFLHQWLILF�H[SHULPHQWV��SUDFWLWLRQHUV�KDYH�
LQYLWHG�FKDOOHQJHV�EDVHG�XSRQ�WKH�PRVW�GHPDQGLQJ�OHJDO�VWDQGDUGV��0DQ\�ODWHQW�SULQW�H[DPLQHUV�
DUH�SURQH�WR�HPSKDVL]H�WKDW�WKH\�IROORZ�WKH�³VFLHQWLILF�PHWKRG�´�$�)HGHUDO�%XUHDX�RI�
,QYHVWLJDWLRQ��)%,��SXEOLFDWLRQ��IRU�H[DPSOH��PDLQWDLQV�WKDW�³WKH�$&(�9�����PHWKRGRORJ\��LV�D�
VHULHV�RI�VWHSV�IRXQG�ZLWKLQ�WKH�VFLHQWLILF�PHWKRG�´���
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�DQG�6:*)$67�GHILQHV�$&(�9�DV�³WKH�
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������'�1�0���������&RPPRQZHDOWK�Y��3\WRX�+HDQJ������1�(��G������0DVV���������
����3HWHUVRQ��3���&��'UH\IXV��0��*LVFKH��HW�DO��³/DWHQW�3ULQWV��$�3HUVSHFWLYH�RQ�WKH�6WDWH�RI�WKH�6FLHQFH�´�)RUHQVLF�
6FLHQFH�&RPPXQLFDWLRQV������QR�����2FWREHU��������6HH�DOVR�&ROH��6��³&RPPHQW�RQ�6FLHQWLILF�9DOLGDWLRQ�RI�
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DFURQ\P�IRU�D�VFLHQWLILF�PHWKRG�´����1DWXUDOO\��VRPH�ZLWQHVVHV�H[SUHVV�WKLV�YLHZ�LQ�WKHLU�
WHVWLPRQ\��,Q�6WDWH�Y��)RUHPDQ�����D�ODWHQW�SULQW�H[DPLQHU�IURP�&RQQHFWLFXW¶V�VWDWH�IRUHQVLF�
ODERUDWRU\�ZLWK�³H[WHQVLYH�TXDOLILFDWLRQV´�WHVWLILHG�WKDW�³RXU�FRPSDULVRQV�DUH�FRQGXFWHG�WKURXJK�
D�VFLHQWLILF�PHWKRGRORJ\�NQRZQ�DV�$&(�9�´����'XULQJ�FURVV�H[DPLQDWLRQ��KH�UHLWHUDWHG�WKDW�
³EDVHG�RQ�RXU�WUDLQLQJ��HGXFDWLRQ��H[SHULHQFH��EDVHG�RQ�IDFW�DQG�KLVWRU\�RI�ILQJHUSULQWV��
ILQJHUSULQWV�LV�D�VFLHQFH��$V�,�H[SODLQHG�HDUOLHU��WKH�FRPSDULVRQ�PHWKRGRORJ\�XVLQJ�$&(�9�
PHWKRGRORJ\�LV�D�VFLHQWLILF�PHWKRGRORJ\�´���
�

��

$V�ZH�KDYH�VHHQ��KRZHYHU��ZKHQ�FRQIURQWHG�ZLWK�VHULRXV�FRQWURYHUV\�RYHU�WKH�VFLHQWLILF�QDWXUH�
RI�LQIHUHQFHV�IURP�D�WHFKQLTXH�RU�SURFHGXUH�WKDW�LV�SRUWUD\HG�RU�SHUFHLYHG�DV�KLJKO\�VFLHQWLILF��
WKH�SURSRQHQW�RI�WKH�HYLGHQFH�PXVW�GHPRQVWUDWH�VXIILFLHQW�VFLHQWLILF�VWXGLHV�WR�HVWDEOLVK�WKH�
WHFKQLTXH¶V�YDOLGLW\�RU�LWV�JHQHUDO�DFFHSWDQFH��GHSHQGLQJ�RQ�WKH�MXULVGLFWLRQ���:KHQ�WKH�SURFHVV�
LV�PRUH�LQWXLWLYHO\�DFFHVVLEOH�DQG�LV�QRW�KHDYLO\�ZUDSSHG�LQ�WKH�UKHWRULF�RI�VFLHQFH��FRXUWV�
GLVSHQVH�ZLWK�D�VKRZLQJ�RI�VFLHQWLILF�YDOLGDWLRQ�RU�JHQHUDO�VFLHQWLILF�DFFHSWDQFH�����,Q�SDUWLFXODU��
FRXUWV�LPSUHVVHG�ZLWK�WKH�'DXEHUW�REMHFWLRQV�WR�WRROPDUN�DQG�ILQJHUSULQW�LGHQWLILFDWLRQ�KDYH�
HPSKDVL]HG�WKH�IOH[LELOLW\�SURYLGHG�E\�.XPKR�WR�DGPLW�WKH�HYLGHQFH��DW�OHDVW�ZKHUH�WKH�H[SHUW�
GRHV�QRW�DWWHVW�WR�VFLHQWLILF�FHUWDLQW\����

�

�7HVWLPRQ\�WKDW�WKH�HYDOXDWLRQ�SURFHVV�LV�VWULFWO\�VFLHQWLILF�
RU�SURGXFHV�VFLHQWLILFDOO\�FHUWDLQ�UHVXOWV�WKXV�XQGHUPLQHV�WKH�WKHRU\�WKDW�VRPH�FRXUWV�KDYH�XVHG�
WR�RYHUFRPH�5XOH�����REMHFWLRQV��

3URSRQHQWV�RI�H[SHUW�WHVWLPRQ\�PD\�QHHG�WR�EH�DZDUH�RI�WZR�RWKHU�LVVXHV��)LUVW��HYLGHQFH�PXVW�
EH�VXFK�WKDW�LWV�SUREDWLYH�YDOXH�LV�QRW�VXEVWDQWLDOO\�RXWZHLJKHG�E\�LWV�SUHMXGLFLDO�HIIHFW�����7KH�
SURSRQHQW�PXVW�DOVR�DVVHVV�ZKHWKHU�D�GHEDWH�RYHU�KRZ�WR�ODEHO�WKH�H[SHUW¶V�DSSURDFK²DV�D�
³VFLHQWLILF´�PHWKRG²FRXOG�GLYHUW�WKH�MXU\¶V�DWWHQWLRQ�IURP�WKH�DGHTXDF\�RI�WKH�H[DPLQHU¶V�
FRQFOXVLRQV�LQ�WKH�SDUWLFXODU�FDVH��$V�QRWHG�LQ�&KDSWHUV���DQG����$&(�9�PDSV�WKH�VWHSV�RI�D�
SURFHVV��EXW�LW�GRHV�QRW�SURYLGH�VSHFLILF�IXQFWLRQDO�JXLGDQFH�RQ�KRZ�WR�FDUU\�RXW�WKDW�SURFHVV�QRU�
GRHV�LW�GHWDLO�ZKDW�WKH�VXEVWDQWLYH�FRQWHQW�RI�WKRVH�YDULRXV�VWHSV�VKRXOG�EH��$V�D�UHVXOW��WKH�OHJDO�
DQG�VFLHQWLILF�OLWHUDWXUH�FRQWDLQV�DVVHUWLRQV�WKDW�³PHUHO\�IROORZLQJ�WKH�VWHSV�RI�$&(�9�GRHV�QRW�
LPSO\�WKDW�RQH�LV�SURFHHGLQJ�LQ�D�VFLHQWLILF�PDQQHU�´���

�������������������������������������������������������������������������������������������������������������������������������������������������������������
)LQJHUSULQW�(YLGHQFH�8QGHU�'DXEHUW�´�/DZ��3UREDELOLW\�	�5LVN�����QR�������������������FROOHFWLQJ�VLPLODU�
VWDWHPHQWV���

�WKDW�WKH�LQYRFDWLRQ�RI�WKH�VFLHQWLILF�

����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��*ORVVDU\��9HUVLRQ������6FLHQWLILF�
:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��0D\�������
����6WDWH�Y��)RUHPDQ������$��G������&RQQ���������
����,ELG���S�������QRWH�����
����,ELG��
����(�J���([�SDUWH�'ROYLQ������6R��G�����������$OD���������3HRSOH�Y��&ODUN������3��G�������&DO���������6WDWH�Y��5HLG��
����$��G�����������&RQQ���������&DUWHU�Y��6WDWH������1�(��G������,QG���������6HH�JHQHUDOO\�.D\H��%HUQVWHLQ��DQG�
0QRRNLQ��RS�FLW���0F&RUPLFN��RS��FLW��
����6HH��H�J���8QLWHG�6WDWHV�Y��%DLQHV������)��G�������������WK�&LU���������8QLWHG�6WDWHV�Y��/OHUD�3OD]D��&ULP��1R��
������������������������8�6��'LVW��/(;,6������(�'��3D��-DQ������������YDFDWHG������)��6XSS���G������(�'��3D��
�������&RPSDUH�8QLWHG�6WDWHV�Y��*XWLHUUH]�&DVWUR�����)HG��5��(YLG��6HUY�������'�1�0���������DOORZLQJ�DQ�
H[DPLQHU�³WR�WHVWLI\�DERXW�WKH�PHWKRGV�DQG�SUDFWLFHV�RI�LQNHG�ILQJHUSULQW�DQDO\VLV��DQG�WR�«�WHVWLI\�WKDW�DOO�WKH�
ILQJHUSULQWV�EHORQJ�WR�WKH�VDPH�SHUVRQ�´�EXW�RUGHULQJ�WKDW�³>W@KH�8QLWHG�6WDWHV�PD\�QRW��«�RIIHU�>KLP@�DV�DQ�H[SHUW�
ZLWQHVV�LQ�WKH�MXU\¶V�SUHVHQFH��WKH�&RXUW�ZLOO�QRW�FHUWLI\�>KLP@�DV�DQ�H[SHUW�ZLWQHVV�LQ�WKH�MXU\¶V�SUHVHQFH��DQG�WKH�
MXU\�LQVWUXFWLRQV�ZLOO�QRW�UHIHU�WR�>KLP@�DV�DQ�H[SHUW�ZLWQHVV´���
����6HH�)HGHUDO�5XOHV�RI�(YLGHQFH������0F&RUPLFN��RS��FLW��
����1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S�������
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PHWKRG�LV�RQO\�DQ�³DQDORJ\�´����WKDW�³$&(�9�LV�DQ�DFURQ\P��QRW�D�PHWKRGRORJ\�´����WKDW�LW�LV�³D�
EURDGO\�VWDWHG�IUDPHZRUN´����EHWWHU�GHVFULEHG�DV�³FRPPRQ�VHQVH�´����DQG�WKDW�³WKH�$&(�9�
SURWRFRO�UHPDLQV�REVFXUH´����EHFDXVH�LW�UHVWV�RQ�³DQ�LOO�GHILQHG��IOH[LEOH��DQG�H[SOLFLWO\�
VXEMHFWLYH�FULWHULRQ�´����6XFK�VWDWHPHQWV�DUH�OLVWHG�QRW�WR�HQGRUVH�WKHP�DQG�QRW�WR�GHFLGH�WKH�
VHPDQWLF�RU�SKLORVRSKLFDO�TXHVWLRQ�RI�ZKHWKHU�$&(�9�LV�VFLHQWLILF����

�

�,QVWHDG��WKHVH�VWDWHPHQWV�
VXJJHVW�WKDW�REMHFWLRQV�EDVHG�RQ�WKH�SUHPLVH�WKDW�LW�LV�SUHMXGLFLDO�WR�GHVFULEH�$&(�9�DV�³VFLHQFH´�
FDQ�EH�DYRLGHG�E\�UHIHUULQJ�WR�$&(�9�DV�D�V\VWHPDWLF�DQG�ZLGHO\�XVHG�SURFHVV�IRU�GHWHUPLQLQJ�
ZKHWKHU�WZR�SDWWHUQV�KDYH�D�FRPPRQ�RULJLQ���

6HFRQG��DGYDQFHV�LQ�FRPSXWHU�SDWWHUQ�PDWFKLQJ�IRU�ILQJHUSULQW�LGHQWLILFDWLRQ�FDQ�EH�H[SHFWHG�WR�
FRPH�EHIRUH�WKH�FRXUWV��DQG�WKHVH�VXUHO\�ZLOO�KDYH�WR�EH�HYDOXDWHG�XQGHU�WKH�)U\H�RU�'DXEHUW�
VWDQGDUG�IRU�SXUH�VFLHQWLILF�HYLGHQFH��)RU�H[DPSOH��DV�H[SODLQHG�LQ�&KDSWHU����DXWRPDWHG�V\VWHPV�
FDQ�PHDVXUH�WKH�GLVWDQFH��LQ�DQ�DEVWUDFW�PDWKHPDWLFDO�VSDFH��EHWZHHQ�FHUWDLQ�IHDWXUHV�LQ�WZR�
LPDJHV��7KH\�FDQ�JHQHUDWH�SUREDELOLWLHV�IRU�VXFK�GLVWDQFHV�XQGHU�WKH�DVVXPSWLRQ�WKDW�WKH�LPDJH�
RI�WKH�XQNQRZQ�SULQW�FRPHV�IURP�D�ILQJHU�NQRZQ�WR�KDYH�SURGXFHG�DQ�H[HPSODU�DQG�WKDW�LW�FDPH�
IURP�D�ILQJHU�RI�D�UDQGRPO\�VHOHFWHG�LQGLYLGXDO�UHSUHVHQWHG�LQ�D�UHIHUHQFH�VHW�RI�H[HPSODUV�IURP�
PDQ\�LQGLYLGXDOV��6XFK�FRQGLWLRQDO�SUREDELOLWLHV��DOVR�NQRZQ�DV�³OLNHOLKRRGV´���LI�WKH\�UHVW�RQ�
DGHTXDWH�GDWD�DQG�YDOLG�PRGHOV��PLJKW�EH�XVHG�LQ�WKHLU�RZQ�ULJKW�RU�WR�UHLQIRUFH��RU�FRQWUDGLFW��
WKH�MXGJPHQWV�RI�D�KXPDQ�H[DPLQHU��%HIRUH�WKLV�FDQ�KDSSHQ�LQ�D�MXULVGLFWLRQ�WKDW�DSSOLHV�WKH�
JHQHUDO�DFFHSWDQFH�VWDQGDUG��VFLHQWLILF�VWXGLHV�YDOLGDWLQJ�WKH�DXWRPDWHG�V\VWHP�PXVW�FRQYLQFH�
WKH�VFLHQWLILF�FRPPXQLW\�WKDW�LW�LV�UHOLDEOH�DQG�DFFXUDWH�IRU�WKLV�SDUWLFXODU�XVH��,Q�MXULVGLFWLRQV�WKDW�
IROORZ�'DXEHUW��D�FRXUW�VKRXOG�DVVHVV�IDFWRUV�VXFK�DV�WKH�H[WHQW�RI�SHHU�UHYLHZHG�SXEOLFDWLRQV�
DQG�WKH�NQRZQ�HUURU�UDWH�RI�WKH�V\VWHP�WR�DVVXUH�LWVHOI�WKDW�WKH�WKHRU\�DQG�LWV�LPSOHPHQWDWLRQ�DUH�
VFLHQWLILFDOO\�VRXQG��
�
���� (UURUV�DQG�(UURU�5DWHV 
�
&KDSWHU���GHVFULEHV�WKH�PDMRU�W\SHV�RI�HUURUV�LQ�H[DPLQLQJ�WZR�LPSUHVVLRQV�WR�GHWHUPLQH�ZKHWKHU�
WKH\�FDPH�IURP�WKH�VDPH�VRXUFH��,W�QRWHV�FDVHV�LQ�ZKLFK�H[SHUW�ZLWQHVVHV�DVVXUHG�FRXUWV�WKDW�WKH�
$&(�9�SURFHVV��LI�IROORZHG�IDLWKIXOO\��FRXOG�QRW�HUU��DQG�LW�FRYHUV�WKH�UHVXOWLQJ�FULWLFLVPV�IURP�
FRPPHQWDWRUV��FRXUWV��DQG�HYHQ�ZLWKLQ�WKH�ODWHQW�SULQW�FRPPXQLW\��$VVHUWLRQV�WKDW�IDOVH�
LGHQWLILFDWLRQV�RFFXU�DW�D�UDWH�RI�OHVV�WKDQ�RQH�LQ�D�PLOOLRQ�FRPSDULVRQV�KDYH�QRW�IDUHG�ZHOO�HLWKHU��
3UHFLVH�HVWLPDWHV�RI�HUURU�UDWHV��EDVHG�RQ�HPSLULFDO�UHVHDUFK�ZLWK�D�ODUJH�QXPEHU�RI�FDVHV�LQ�
ZKLFK�JURXQG�WUXWK�ZDV�HVWDEOLVKHG��ZHUH�QRW�DYDLODEOH��<HW��YLUWXDOO\�DOO�FRXUWV�DFFHSWHG�H[SHUW�
WHVWLPRQ\�WKDW�ILQJHUSULQW�LGHQWLILFDWLRQV�DQG�H[FOXVLRQV�ZHUH�DEVROXWHO\�FHUWDLQ�WR�EH�FRUUHFW��
�
,Q�VHYHUDO�RWKHU�ILHOGV��ZKHUH�FRQWUROOHG�H[SHULPHQWV�RU�ILHOG�VWXGLHV�KDYH�EHHQ�FRQGXFWHG��PDQ\�
FRXUW�RSLQLRQV�WUHDW�WKH�REVHUYHG�HUURU�UDWHV�RI�VFLHQWLILF�WHVWV�DV�D�FRQVLGHUDWLRQ�DIIHFWLQJ�WKH�
DGPLVVLELOLW\�RI�WKHVH�WHVWV�RU�WKH�ZHLJKW�WR�EH�JLYHQ�WR�WKH�UHVXOWV�LQ�D�SDUWLFXODU�FDVH��)RU�

�������������������������������������������������
����+DEHU�DQG�+DEHU��RS��FLW���S������
����=DEHOO��6��³)LQJHUSULQW�(YLGHQFH�´�-RXUQDO�RI�/DZ�DQG�3ROLF\������������������
����1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S�������
����=DEHOO��RS��FLW���S�������
����&��&KDPSRG��RS��FLW���S�������
����6WRQH\��'��³0HDVXUHPHQW�RI�)LQJHUSULQW�,QGLYLGXDOLW\�´�,Q�$GYDQFHV�LQ�)LQJHUSULQW�7HFKQRORJ\��HGLWHG�E\�+HQU\�
&��/HH�DQG�5�(��*DHQVVOHQ�����±�����QG�HG��&5&�3UHVV��������
����2Q�WKLV�LVVXH��VHH�&ROH��������RS��FLW��
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H[DPSOH��D�VLJQLILFDQW�ERG\�RI�FRQWUROOHG�H[SHULPHQWV�DQG�ILHOG�VWXGLHV�RI�WKH�DFFXUDF\�RI�
SRO\JUDSKLF�OLH�GHWHFWLRQ�KDV�LQIRUPHG�RSLQLRQV�RQ�WKH�DGPLVVLELOLW\�RI�WKLV�W\SH�RI�HYLGHQFH�����
$�VPDOOHU�VHW�RI�ODERUDWRU\�H[SHULPHQWV�RI�YLVXDO�VSHFWURJUDSKLF�VSHDNHU�LGHQWLILFDWLRQ�DOVR�LV�
DYDLODEOH����
�

��

8QWLO�YHU\�UHFHQWO\��DOPRVW�QR�H[SHULPHQWDO�VWXGLHV�RI�WKH�DFFXUDF\�RI�WKH�ODWHQW�SULQW�
H[DPLQDWLRQ�SURFHVV�H[LVWHG�����,Q�������WKH�UHVXOWV�RI�D�PDMRU�H[SHULPHQW��NQRZQ�DV�WKH�1REOLV�
)%,�H[SHULPHQW��ZHUH�SXEOLVKHG�����%HFDXVH�RI�WKH�VL]H�DQG�FDUHIXO�GHVLJQ�DQG�H[HFXWLRQ�RI�WKH�
VWXG\��LW�LV�VXUH�WR�SOD\�D�UROH�LQ�OLWLJDWLRQ�RQ�WKH�DGPLVVLELOLW\�RI�ODWHQW�SULQW�HYLGHQFH��$V�
H[SODLQHG�LQ�&KDSWHU����%R[�����������ODWHQW�SULQW�H[DPLQHUV�HDFK�ZHUH�SUHVHQWHG�ZLWK�����SDLUV�
RI�ODWHQW�DQG�H[HPSODU�SULQWV��,Q�WKH�PRUH�WKDQ��������SUHVHQWDWLRQV�GHHPHG�RI�YDOXH�IRU�
LQGLYLGXDOL]DWLRQ������RI�WKH�H[DPLQHUV�PDGH�QR�IDOVH�LGHQWLILFDWLRQV��WKH�UHPDLQLQJ���H[DPLQHUV�
PDGH�D�WRWDO�RI���IDOVH�LGHQWLILFDWLRQV��IRU�D�IDOVH�SRVLWLYH�UDWH�RI�DERXW�������7KH�H[DPLQHUV�
PDGH�����IDOVH�H[FOXVLRQV�IRU�SULQWV�GHHPHG�RI�YDOXH�IRU�LGHQWLILFDWLRQ�RU�H[FOXVLRQ��IRU�D�IDOVH�
QHJDWLYH�UDWH�RI�DERXW���������

�

�+RZHYHU��WKH�H[DPLQHUV�ZKR�YROXQWHHUHG�IRU�WKH�H[SHULPHQW�
ZHUH�QRW�D�UDQGRP�VDPSOH�RI�DOO�H[DPLQHUV��DQG�DOWKRXJK�WKH�ODWHQW�SULQWV�ZHUH�FKRVHQ�WR�EH�
UHSUHVHQWDWLYH�RI�FDVHZRUN��WKH�SDLULQJV�DV�D�JURXS�FRXOG�KDYH�EHHQ�PRUH��RU�OHVV��FKDOOHQJLQJ�
WKDQ�W\SLFDO�FDVHZRUN��7KXV��WKHUH�LV�URRP�IRU�DGGLWLRQDO�UHVHDUFK�RQ�HUURUV�DQG�IRU�FDXWLRQ�LQ�
DSSO\LQJ�WKH�PHDVXUHPHQWV�RI�HUURU�UDWHV�LQ�WKLV�VWXG\�WR�WKH�SHUIRUPDQFH�RI�SDUWLFXODU�H[DPLQHUV�
LQ�VSHFLILF�FDVHV��

6RPH�REVHUYHUV�KDYH�SURSRVHG�XVLQJ�H[LVWLQJ�SURILFLHQF\�WHVW�UHVXOWV��RU�PRUH�ULJRURXV��EOLQG�
WHVWV��WR�SURGXFH�HVWLPDWHV�RI�RU�ERXQGV�RQ�HUURU�UDWHV�IRU�D�SDUWLFXODU�H[DPLQHU��IRU�D�JLYHQ�
ODERUDWRU\��RU�IRU�WKH�ILHOG�DV�D�ZKROH�����$V�QRWHG�LQ�&KDSWHU����ZKHWKHU�WKLV�SURFHGXUH�FDQ�
SURGXFH�UHDVRQDEO\�SUHFLVH�HVWLPDWHV�RI�WKH�SUREDELOLW\�RI�D�IDOVH�SRVLWLYH�RU�QHJDWLYH�LQ�D�
SDUWLFXODU�FDVH�LV�TXHVWLRQDEOH��7KH�LVVXH�LV�KDUGO\�QHZ����

�������������������������������������������������
����)RU�D�UHYLHZ��VHH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�WR�5HYLHZ�WKH�6FLHQWLILF�
(YLGHQFH�RQ�WKH�3RO\JUDSK��7KH�3RO\JUDSK�DQG�/LH�'HWHFWLRQ��������

�$OWKRXJK�WKH������15&�UHSRUW�LV�
VLOHQW�DERXW�WKH�YDOXH�RI�SURILFLHQF\�WHVW�UHVXOWV�DV�DQ�LQGLFDWLRQ�RI�FDVH�VSHFLILF�HUURU�UDWHV��WZR�

����)RU�UHYLHZV��VHH�%ROW��5���)��&RRSHU��(��'DYLG��HW�DO��³6SHDNHU�,GHQWLILFDWLRQ�E\�6SHHFK�6SHFWURJUDSKV��6RPH�
)XUWKHU�2EVHUYDWLRQV�´�-RXUQDO�RI�WKH�$FRXVWLFDO�6RFLHW\�RI�$PHULFD������������������.HQW��5��DQG�0��&KLDO��³7DONHU�
,GHQWLILFDWLRQ��6FLHQWLILF�6WDWXV�´�,Q�0RGHUQ�6FLHQWLILF�(YLGHQFH��7KH�/DZ�DQG�6FLHQFH�RI�([SHUW�7HVWLPRQ\�HGLWHG�
E\�)DLJPDQ��'���0��6DNV��-��6DQGHUV��HW�DO���YRO�����SS������±������7KRPVRQ�5HXWHUV�:HVW���������
����/LPLWHG�GDWD�FRPH�IURP�WKH�8QLWHG�.LQJGRP��(YHWW��,��DQG�5��:LOOLDPV��³$�5HYLHZ�RI�WKH�6L[WHHQ�3RLQWV�
)LQJHUSULQW�6WDQGDUG�LQ�(QJODQG�DQG�:DOHV�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������QR�����������������IURP�
SURILFLHQF\�WHVWV�LQ�$XVWUDOLD��*XWRZVNL��6��³(UURU�5DWHV�LQ�)LQJHUSULQW�([DPLQDWLRQ��7KH�9LHZ�LQ������´�7KH�
)RUHQVLF�%XOOHWLQ��$XWXPQ������������DQG�IURP�D�VWXG\�RI�VL[�H[DPLQHUV�LQ�0LQQHVRWD��/DQJHQEXUJ��*��³$�
3HUIRUPDQFH�6WXG\�RI�WKH�$&(�9�3URFHVV��$�3LORW�6WXG\�WR�0HDVXUH�WKH�$FFXUDF\��3UHFLVLRQ��5HSURGXFLELOLW\��
5HSHDWDELOLW\��DQG�%LDVDELOLW\�RI�&RQFOXVLRQV�5HVXOWLQJ�IURP�WKH�$&(�9�3URFHVV�´�-RXUQDO�RI�)RUHQVLF�
,GHQWLILFDWLRQ������QR����������������±������
����8OHU\��%���$��+LFNOLQ��-��%XVFDJOLD��HW�DO��³$FFXUDF\�DQG�5HOLDELOLW\�RI�)RUHQVLF�/DWHQW�)LQJHUSULQW�'HFLVLRQV�´�
3URFHHGLQJV�RI�WKH�1$6��������
����1RW�FRXQWLQJ�RXWFRPHV�RI�³LQFRQFOXVLYH�´�WKH�ILJXUHV�DUH������DQG��������UHVSHFWLYHO\��6HH�&KDSWHU����7DEOH�
������
����(�J���.RHKOHU��-��³)LQJHUSULQW�(UURU�5DWHV�DQG�3URILFLHQF\�7HVWV��:KDW�7KH\�$UH�DQG�:K\�7KH\�0DWWHU�´�
+DVWLQJV�/DZ�-RXUQDO�������������������7HLFKURHE��5��³3URGXFH�&ULPH�/DE�(UURU�5DWHV��6RPH�8UJH�´�6HDWWOH�
3RVW�,QWHOOLJHQFHU��-XO\�����������$FFHVVHG�1RYHPEHU�����������KWWS���ZZZ�VHDWWOHSL�FRP�GHIDXOW�DUWLFOH�3URGXFH�
FULPH�ODE�HUURU�UDWHV�VRPH�XUJH���������SKS��
����(�J���%HUJHU��0��³/DERUDWRU\�(UURU�6HHQ�7KURXJK�WKH�/HQV�RI�6FLHQFH�DQG�3ROLF\�´�8QLYHUVLW\�RI�&DOLIRUQLD�
'DYLV�/DZ�5HYLHZ�������������������
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����

SUHYLRXV�15&�UHSRUWV�RQ�'1$�HYLGHQFH�GLVFXVV�WKH�WRSLF��$������FRPPLWWHH�IDYRUHG�WKH�
SURGXFWLRQ�RI�SURILFLHQF\�WHVW�UHVXOWV�DV�WULDO�HYLGHQFH�����$������FRPPLWWHH�GLG�QRW�JR�WKLV�IDU��
EXW�LW�VXSSRUWHG�WKH�GLVFORVXUH�RI�WHVW�UHVXOWV�LQ�UHSRUWV�����%XLOGLQJ�RQ�WKHVH�LGHDV��GHIHQGDQWV�
KDYH�DUJXHG�WKDW�HYLGHQFH�RI�D�'1$�PDWFK�VKRXOG�EH�LQDGPLVVLEOH�XQOHVV�WKLV�LQIRUPDWLRQ�
DFFRPSDQLHG�LW��7KH�FRXUWV�FRQVLVWHQWO\�UHMHFWHG�WKH�DUJXPHQW����
�

��

$�GHIHQGDQW�PLJKW�VHHN�WR�LQWURGXFH�VWDWLVWLFV�WR�VKRZ�WKDW�H[DPLQHUV�DV�D�JURXS�GR�QRW�KDYH�
SHUIHFW�VFRUHV�RQ�SURILFLHQF\�WHVWV�RU�WKDW�WKH�VSHFLILF�ZLWQHVV�KDV�PDGH�IDOVH�SRVLWLYH�RU�QHJDWLYH�
ILQGLQJV�LQ�WKH�SDVW�����,Q�UHVSRQVH�WR�WKLV�GHIHQVLYH�XVH�RI�HUURU�UDWHV��LW�KDV�EHHQ�DUJXHG�WKDW�WKH�
XVH�RI�DQ�DYHUDJH�VWDWLVWLF�LV�³QRW�PHDQLQJIXO´�EHFDXVH�QRW�DOO�H[DPLQHUV�DUH�HTXDO�DQG�WKDW�
³FXPXODWLYH�HUURU�RYHU�WLPH�LV�QRW�D�PHDQLQJIXO�PHFKDQLVP�IRU�DVVHVVLQJ�FXUUHQW�HUURU�UDWH´�LQ�
WKDW�VWHSV�LQHYLWDEO\�ZLOO�EH�WDNHQ�WR�FRUUHFW�HUURUV����
�

��

%RWK�VWDWHPHQWV�DUH�SUREOHPDWLF��)LUVW��WKH�PHDQ�LV�JHQHUDOO\�D�UHDVRQDEOH�HVWLPDWRU�RI�WKH�VFRUHV�
RI�WKH�PHPEHUV�RI�D�JURXS��,I�RWKHU�LQIRUPDWLRQ�RQ�LQGLYLGXDOV�LV�DYDLODEOH��DGMXVWPHQWV�FDQ�EH�
PDGH�WR�WKH�PHDQ�IRU�WKRVH�LQGLYLGXDOV����

�

�,I�QR�RWKHU�LQIRUPDWLRQ�LV�DYDLODEOH��XVLQJ�WKH�VDPSOH�
PHDQ�LV�VWLOO�PRUH�DFFXUDWH�WKDQ�UDQGRP�JXHVVLQJ��6HFRQG��HYHQ�LI�D�SURFHVV�LV�LPSURYLQJ�RYHU�
WLPH��XVLQJ�D�UHFHQW�DYHUDJH�LV�OLNHO\�WR�EH�PRUH�DFFXUDWH�WKDQ�UDQGRP�JXHVVLQJ��7KHUHIRUH��WKH�
VWDWLVWLFV�FDQQRW�EH�GLVPLVVHG�DV�PHDQLQJOHVV��EXW�WKHLU�XWLOLW\�UHPDLQV�GHEDWDEOH��$V�RQH�JURXS�RI�
ODWHQW�SULQW�H[DPLQHUV�DUJXH��

FDOFXODWLQJ�KXPDQ�HUURU�UDWHV�LV�D�FRPSOH[�XQGHUWDNLQJ��EHFDXVH�XQOLNH�
LQVWUXPHQWV��KXPDQ�EHLQJV�FKDQJH��OHDUQ��DQG�DGDSW��SDUWLFXODUO\�ZKHQ�IDFHG�ZLWK�
HUURUV�DQG�WKH�TXDOLW\�DVVXUDQFH�V\VWHPV�GHVLJQHG�WR�RYHUFRPH�WKHVH�HUURUV�DQG�
LPSURYH�SUDFWLFHV��$V�D�UHVXOW��WKH�FKDQFH�WKDW�KXPDQ�HUURUV�ZLOO�EH�PDGH�RU�
UHSHDWHG�LV�FRQVWDQWO\�FKDQJLQJ����

�
�

1R�SXEOLVKHG�DSSHOODWH�RSLQLRQV�VHHP�WR�KDYH�FRQVLGHUHG�WKH�DGPLVVLELOLW\�RI�HUURU�UDWH�VWDWLVWLFV�
XQGHU�WKH�SULQFLSOHV�RI�)HGHUDO�5XOHV�RI�(YLGHQFH�����DQG���������,Q�:LOOLDPV�Y��6WDWH�����
0DU\ODQG¶V�KLJKHVW�FRXUW�UHYHUVHG�D�FRQYLFWLRQ�EHFDXVH�³WKH�WULDO�MXGJH�HUUHG�LQ�UHVWULFWLQJ�
:LOOLDPV�IURP�IXOO\�FURVV�H[DPLQLQJ�>WKH�'1$�DQDO\VW@�FRQFHUQLQJ�WKH�SUHYDOHQFH�RI�WHVWLQJ�
HUURUV�DQG�FRQWDPLQDWLRQ�GXULQJ�3&5�>SRO\PHUDVH�FKDLQ�UHDFWLRQ@�WHVWLQJ�DW�&HOOPDUN�´���

�������������������������������������������������
����1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�'1$�7HFKQRORJ\�LQ�)RUHQVLF�
6FLHQFH��'1$�7HFKQRORJ\�LQ�)RUHQVLF�6FLHQFH��1DWLRQDO�$FDGHPLHV�3UHVV��������

�7KH�

����6HH�.D\H��7KH�'RXEOH�+HOL[�DQG�WKH�/DZ�RI�(YLGHQFH��������RS��FLW���SS�����±�����
����,ELG��
����6L[�RXW�RI�WKH�RQH�KXQGUHG�VL[W\�WKUHH�H[DPLQHUV�ZKR�UHVSRQGHG�WR�TXHVWLRQV�DERXW�³HYHU�KDYLQJ�PDGH�DQ�
HUURQHRXV�LQGLYLGXDOL]DWLRQ��DIWHU�WUDLQLQJ�´�LQ�WKH�1REOLV�)%,�VWXG\�UHSRUWHG�WKDW�ZHUH�DZDUH�RI�DW�OHDVW�RQH�VXFK�
HUURU���$OO�EXW�RQH�RI�WKHVH�RFFXUUHG�GXULQJ�SURILFLHQF\�WHVWV�RU�ZHUH�GHWHFWHG�GXULQJ�YHULILFDWLRQ���)LIW\�VL[�RXW�RI�
RQH�KXQGUHG�VL[W\�VHYHQ�UHVSRQGLQJ�H[DPLQHUV�UHSRUWHG�DZDUHQHVV�RI�³DQ�HUURQHRXV�H[FOXVLRQ��DIWHU�WUDLQLQJ��´�DQG�
WHQ�RI�WKHVH�ZHUH�³RQ�FDVHZRUN��GHWHFWHG�DIWHU�LW�ZDV�UHSRUWHG�WR�FRQWULEXWRU�´�8OHU\��+LFNOLQ��%XVFDJOLD��HW�DO���RS��
FLW��
����%XGRZOH��%RWWUHOO��%XQFK��HW�DO���RS��FLW��
����.RHKOHU��RS��FLW��
����3HWHUVRQ��'UH\IXV��*LVFKH��HW�DO���RS��FLW��
����)RU�DQ�DUJXPHQW�DJDLQVW�DGPLVVLELOLW\��VHH�,PZLQNHOULHG��(��DQG�'��.D\H��³'1$�7\SLQJ��(PHUJLQJ�RU�1HJOHFWHG�
,VVXHV�´�:DVKLQJWRQ�/DZ�5HYLHZ������������������
����:LOOLDPV�Y��6WDWH������$��G�������0G���������
����,ELG���S��������
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FRXUW�VSHFLILFDOO\�UHMHFWHG�³WKH�6WDWH¶V�FRQWHQWLRQ�WKDW�µ,W�GRHV�QRW�PDWWHU�LI�ILIW\�SHUFHQW�RI�WKHLU�
FDVHV�ZHUH�FRQWDPLQDWHG��:KDW�PDWWHUV�LV�WKLV�RQH�¶´���

�

�2I�FRXUVH��ZKDWHYHU�WKH�UHVXOW�DV�WR�WKH�
DGPLVVLELOLW\�RI�HUURUV�LQ�RWKHU�FDVHV��WKH�WULDO�MXGJH�KDV�GLVFUHWLRQ�WR�H[FOXGH�SDVW�HUURUV�WKDW�DUH�
QRW�YHU\�SUREDWLYH��,QGHHG��H[FOXVLRQ�ZRXOG�VHHP�WR�EH�UHTXLUHG�LI�WKH�SDVW�HUURUV�FRXOG�QRW�KDYH�
UHFXUUHG�DV�D�UHVXOW�RI�FRUUHFWLYH�DFWLRQ���

*LYHQ�WKH�HPSKDVLV�RQ�HUURU�UDWHV�LQ�SRVW�'DXEHUW�RSLQLRQV��DQ�H[SHUW�ZKR�WHVWLILHV�WR�DQ�
LQGLYLGXDOL]DWLRQ�VKRXOG�XQGHUVWDQG�WKDW�D�IDOVH�SRVLWLYH�HUURU�FRXOG�DULVH��LQ�WKHRU\��IRU�DW�OHDVW�
WZR�ORJLFDOO\�GLVWLQFW�UHDVRQV����

�

�2QH�LV�WKH�SRVVLELOLW\�WKDW�VRPHZKHUH�LQ�WKH�ZRUOG��DQRWKHU�
LQGLYLGXDO�KDV�D�ILQJHU�WKDW�FRXOG�KDYH�SURGXFHG�D�ODWHQW�SULQW�ZLWK�WKH�VDPH�GLVWLQFWLYH�IHDWXUHV�
QRWHG�LQ�WKH�ODWHQW�SULQW�LQ�WKH�FDVH��7KH�RWKHU�LV�WKDW�WKH�H[DPLQHU�HUUHG�LQ�LGHQWLI\LQJ�WKH�
GLVWLQFWLYH�IHDWXUHV�RU�JDXJLQJ�WKHLU�GLVWLQFWLYHQHVV��$�ZLWQHVV�FDQ�FRQFHGH�WKDW�WKHVH�DUH�ORJLFDO�
SRVVLELOLWLHV²WKDW�WKHUH�DUH�QR�DEVROXWH�FHUWDLQWLHV²ZLWKRXW�DOWHULQJ�DQ�RSLQLRQ�WKDW�WKH�
GHIHQGDQW�LV�YHU\�OLNHO\�WR�EH�WKH�VRXUFH�RI�D�KLJK�TXDOLW\�ODWHQW�SULQW��,QGHHG��LQ�SUHVHQWLQJ�WKH�
RSLQLRQ��LW�PLJKW�EH�ZLVH�WR�GHVFULEH�WKH�VWHSV�WDNHQ�WR�DYRLG�REVHUYDWLRQDO�DQG�MXGJPHQWDO�HUURU��
&RQVHTXHQWO\��WKH�:RUNLQJ�*URXS�UHFRPPHQGV��

5HFRPPHQGDWLRQ������$�WHVWLI\LQJ�H[SHUW�VKRXOG�EH�IDPLOLDU�ZLWK�WKH�OLWHUDWXUH�UHODWHG�
WR�HUURU�UDWHV��$�WHVWLI\LQJ�H[SHUW�VKRXOG�EH�SUHSDUHG�WR�GHVFULEH�WKH�VWHSV�WDNHQ�LQ�WKH�
H[DPLQDWLRQ�SURFHVV�WR�UHGXFH�WKH�ULVN�RI�REVHUYDWLRQDO�DQG�MXGJPHQWDO�HUURU��7KH�
H[SHUW�VKRXOG�QRW�VWDWH�WKDW�HUURUV�DUH�LQKHUHQWO\�LPSRVVLEOH�RU�WKDW�D�PHWKRG�
LQKHUHQWO\�KDV�D�]HUR�HUURU�UDWH���

�
5HFRPPHQGDWLRQ�����LV�QRW�OLPLWHG�WR�LQGLYLGXDOL]DWLRQ�WHVWLPRQ\��$�ZLWQHVV�ZKR�WHVWLILHV�WR�WKH�
VWUHQJWK�RI�WKH�HYLGHQFH�ZLWKRXW�VWDWLQJ�WKDW�WKH�GHIHQGDQW�LV�WKH�RQO\�SRVVLEOH�VRXUFH�RI�WKH�
XQNQRZQ�SULQW��DV�GHVFULEHG�EHORZ�LQ�VHFWLRQ������FDQ�H[SODLQ�WKDW�WKH�HYLGHQFH�LV�H[WUHPHO\�
VWURQJ��LQ�SDUW�EHFDXVH�RI�WKH�SURWHFWLRQV�DJDLQVW�HUURQHRXV�DVFHUWDLQPHQW�RI�WKH�UHOHYDQW�
IHDWXUHV��WKH�YHULILFDWLRQ�E\�RWKHU�H[DPLQHUV�����DQG�WKH�IDFW�WKDW�WKH�LPDJHV�DUH�DYDLODEOH�IRU�
YHULILFDWLRQ�E\�VWLOO�PRUH�H[SHUWV��+RZHYHU��FDUH�PXVW�EH�WDNHQ�LQ�WHVWLI\LQJ�RU�DUJXLQJ�WKDW�D�
GHIHQGDQW�IDLOHG�WR�GR�DQ�LQGHSHQGHQW�UH�DQDO\VLV��6XJJHVWLQJ�WKDW�WKH�GHIHQGDQW�KDV�DQ�
REOLJDWLRQ�WR�YHULI\�WKH�ILQGLQJV�ZRXOG�EH�FRQVWLWXWLRQDOO\�REMHFWLRQDEOH��1RQHWKHOHVV��LI�WKH�
GHIHQGDQW�UDLVHV�WKH�LVVXH��WKH�SURVHFXWLRQ�VKRXOG�EH�SHUPLWWHG�WR�GLVFORVH�WKH�IDFW�WKDW�RWKHU�
H[SHUWV�FDQ�FRQILUP��RU�UHIXWH��D�UHSRUWHG�PDWFK����
�

��

�
�
�
�

�������������������������������������������������
����,ELG��6HH�DOVR�6WDWH�Y��3URFWRU������6�(��G������6��&DU���������UHJDUGLQJ�SURILFLHQF\�WHVW�UHVXOWV�DV�SRWHQWLDO�
LPSHDFKPHQW�HYLGHQFH�WKDW�PXVW�EH�GLVFORVHG�WR�WKH�GHIHQVH�XQGHU�%UDG\�Y��0DU\ODQG���
����6HH�.D\H��%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW��
����6XFK�WHVWLPRQ\�LV�URXWLQHO\�UHFHLYHG�DV�SDUW�RI�WKH�H[SODQDWLRQ�RI�WKH�³9´�LQ�$&(�9��EXW�LWV�DGPLVVLELOLW\�FRXOG�
EH�FKDOOHQJHG�XQGHU�WKH�KHDUVD\�UXOH�DQG�WKH�&RQIURQWDWLRQ�&ODXVH��2Q�WKH�KHDUVD\�SUREOHP��VHH�%XQFKH�Y��6WDWH��
��6R��G��������Q����)OD��'LVW��&W��$SS���������FROOHFWLQJ�FRQIOLFWLQJ�FDVHV����
����,PZLQNHOULHG�DQG�.D\H��RS��FLW���1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�'1$�
)RUHQVLF�6FLHQFH��$Q�8SGDWH��7KH�(YDOXDWLRQ�RI�)RUHQVLF�'1$�(YLGHQFH��1DWLRQDO�$FDGHPLHV�3UHVV��������SS��
���±�����
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���� 7HUPLQRORJ\ 
�
7KH������15&�UHSRUW�REVHUYHV�WKDW�
�

PDQ\�WHUPV�DUH�XVHG�E\�IRUHQVLF�H[DPLQHUV�LQ�UHSRUWV�DQG�LQ�FRXUW�WHVWLPRQ\�WR�
GHVFULEH�ILQGLQJV��FRQFOXVLRQV��DQG�WKH�GHJUHHV�RI�DVVRFLDWLRQ�EHWZHHQ�HYLGHQWLDU\�
PDWHULDO��H�J���KDLUV��ILQJHUSULQWV��ILEHUV��DQG�SDUWLFXODU�SHRSOH�RU�REMHFWV��6XFK�
WHUPV�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR�³PDWFK�´�³FRQVLVWHQW�ZLWK�´�³LGHQWLFDO�´�
³VLPLODU�LQ�DOO�UHVSHFWV�WHVWHG�´�DQG�³FDQQRW�EH�H[FOXGHG�DV�WKH�VRXUFH�RI�´���

�
�

$FFRUGLQJ�WR�WKH�FRPPLWWHH��WKH�IDFW�WKDW�³WKH�IRUHQVLF�VFLHQFH�GLVFLSOLQHV�KDYH�QRW�UHDFKHG�
DJUHHPHQW�RU�FRQVHQVXV�RQ�WKH�SUHFLVH�PHDQLQJ�RI�DQ\�RI�WKHVH�WHUPV´�LV�D�³FULWLFDO´�SUREOHP��
�
+RZHYHU��FODULW\�ZRXOG�VHHP�PRUH�LPSRUWDQW�WKDQ�XQLIRUPLW\��)URP�WKH�MXURUV¶�VWDQGSRLQW��LW�LV�
QRW�REYLRXV�ZK\�HYHU\�WHVWLI\LQJ�H[SHUW�LQ�HYHU\�ILHOG�PXVW�XVH�WKH�VDPH�SKUDVH�WR�GHVFULEH�D�
JLYHQ�GHJUHH�RI�DVVRFLDWLRQ��:KHQ�WKH�H[SHUW�GHILQHV�ZRUGV�VXFK�DV�³PDWFK´�RU�³LGHQWLFDO´�LQ�WKH�
FRXUVH�RI�WKH�WHVWLPRQ\��WKH�FKRLFH�RI�RQH�SDUWLFXODU�V\QRQ\P�RYHU�DQRWKHU�VKRXOG�QRW�FRQIXVH�
MXURUV��:KDW�LV�FULWLFDO�LV�WKDW�WKH�GHJUHH�RI�VLPLODULW\�EH�DFFXUDWHO\�DVFHUWDLQHG�DQG�FRQYH\HG�DQG�
WKDW�WKH�LPSOLFDWLRQV�RI�WKH�REVHUYHG�GHJUHH�RI�VLPLODULW\�EH�GHVFULEHG�IDLUO\�DQG�FOHDUO\���
�
8QIRUWXQDWHO\��GLVDJUHHPHQW�H[LVWV�UHJDUGLQJ�ZKDW�WHUPLQRORJ\�LV�PRVW�DSSURSULDWH�DQG�
ZDUUDQWHG��7KHUHIRUH��WKLV�VHFWLRQ�GHVFULEHV�WKH�WUDGLWLRQDO�IRUPV�RI�WHVWLPRQ\�DERXW�DQ�
H[DPLQHU¶V�ILQGLQJV��DORQJ�ZLWK�VHYHUDO�SRVVLEOH�DOWHUQDWLYHV�WKDW�DUH�DW�OHDVW�DV�ZHOO�IRXQGHG�LQ�
RXU�FXUUHQW�NQRZOHGJH�RI�WKH�QDWXUH�RI�ODWHQW�SULQWV�DQG�WKH�FRJQLWLYH�FDSDFLWLHV�RI�KXPDQ�
H[DPLQHUV��7KH�SXUSRVH�RI�H[SOLFDWLQJ�VXFK�DOWHUQDWLYH�IRUPXODWLRQV�LV�QRW�WR�LQVLVW�RQ�WKH�XVH�RI�
DQ\�VLQJOH�VHW�RI�WHUPV�EXW�WR�FDQYDVV�WKH�UDQJH�RI�SRWHQWLDOO\�DGPLVVLEOH�WHVWLPRQ\�DERXW�WKH�
LPSOLFDWLRQV�RI�WKH�REVHUYHG�VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�DQ�XQNQRZQ�SULQW�DQG�DQ�
H[HPSODU���
�
������ 5HSRUWLQJ�DQ�([FOXVLRQ��0DWFK��RU�,QFRQFOXVLYH�5HVXOW�
�
$OO�RI�WKH�GLVFLSOLQHV�WKDW�VWULYH�WR�DVVRFLDWH�D�WUDFH�ZLWK�LWV�VRXUFH�LQYROYH�WZR�ORJLFDO�VWHSV��
����PHDVXULQJ�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�WZR�VDPSOHV��DQG�����DVVHVVLQJ�WKH�
VLJQLILFDQFH�RI�WKH�PHDVXUHPHQWV����

�

�7KH�PHDVXUHPHQWV�SHUWDLQ�WR�SURSHUWLHV�RI�WKH�PDWHULDO�RU�
PDUN��H�J���WKH�UHIUDFWLYH�LQGH[�RI�JODVV��WKH�FRORU�RI�KDLU��WKH�VL]HV�RI�'1$�IUDJPHQWV��RU�WKH�
FRQFHQWUDWLRQV�RI�HOHPHQWV���7KH�VLJQLILFDQFH�RI�ILQGLQJ�FRUUHVSRQGLQJ�FKDUDFWHULVWLFV�LQ�D�SDLU�RI�
VDPSOHV�GHSHQGV�RQ�KRZ�RIWHQ�WKH�FRPELQDWLRQ�RI�WKRVH�FKDUDFWHULVWLFV�DULVHV�ZKHQ�WKH�VDPSOHV�
FRPH�IURP�WKH�VDPH�VRXUFH�DV�RSSRVHG�WR�ZKHQ�WKH\�RULJLQDWH�IURP�GLIIHUHQW�VRXUFHV���

$�TXDQWLW\�WKDW�FDSWXUHV�WKLV�LGHD�LV�WKH�OLNHOLKRRG�UDWLR��$V�SUHYLRXVO\�H[SODLQHG��&KDSWHUV���DQG�
����WKH�OLNHOLKRRG�UDWLR�VWDWHV�KRZ�PDQ\�WLPHV�PRUH�SUREDEOH�WKH�PHDVXUHPHQWV�DUH�ZKHQ�WKH�
K\SRWKHVLV�RI�D�FRPPRQ�VRXUFH��V��LV�WUXH�WKDQ�WKH\�DUH�ZKHQ�WKH�K\SRWKHVLV�RI�D�GLVSDUDWH�
VRXUFHV��G��LV�WUXH��:KHQ�WKH�OLNHOLKRRG�UDWLR�LV�H[DFWO\�RQH²ZKHQ�WKH�PHDVXUHG�VLPLODULWLHV�LQ�D�

�������������������������������������������������
����1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S�������
����.D\H��'��³,QWHUSUHWDWLRQ��$�/HJDO�3HUVSHFWLYH�´�,Q�:LOH\�(QF\FORSHGLD�RI�)RUHQVLF�6FLHQFHV�HGLWHG�E\�$��
0RHQVVHQV�DQG�$��-DPLHVRQ��YRO�����SS������±����-��:LOH\�	�6RQV��������
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SDLU�RI�LWHPV�LV�DV�SUREDEOH�IRU�D�FRPPRQ�VRXUFH�DV�D�GLVSDUDWH�RQH²WKH�DQDO\VLV�LV�RI�QR�YDOXH�
LQ�LQIRUPLQJ�D�GHFLVLRQ�EHWZHHQ�WKHVH�WZR�SRVVLELOLWLHV��7KH�HYLGHQFH�LV�ORJLFDOO\�DQG�OHJDOO\�
LUUHOHYDQW����

�

�2Q�WKH�RWKHU�KDQG��ZKHQ�WKH�PHDVXUHPHQWV�DUH�IDU�PRUH�SUREDEOH�IRU�D�FRPPRQ�
VRXUFH�WKDQ�IRU�GLIIHUHQW�VRXUFHV��WKH\�DUH�VWURQJO\�SUREDWLYH�RI�LGHQWLW\��V���

7HVWLPRQ\�IURP�H[DPLQHUV�ZKR�SHUIRUP�SDWWHUQ�PDWFKLQJ�IRU�LGHQWLILFDWLRQ�QRUPDOO\�UHIOHFWV�
WKHVH�WZR�VWHSV�RI�PHDVXUHPHQW�DQG�LQIHUHQFH��$OO�WKH�SKUDVHV�TXRWHG�LQ�WKH�15&�UHSRUW²
³PDWFK�´�³FRQVLVWHQW�ZLWK�´�³LGHQWLFDO�´�³VLPLODU�LQ�DOO�UHVSHFWV�WHVWHG�´�DQG�³FDQQRW�EH�H[FOXGHG�
DV�WKH�VRXUFH�RI´²PHUHO\�H[SUHVV�D�ILQGLQJ�WKDW�WKH�PHDVXUHG�IHDWXUHV�LQ�WKH�WZR�VDPSOHV�EHLQJ�
FRPSDUHG�VKRZ�D�GHJUHH�RI�FRUUHVSRQGHQFH��&RQYHUVHO\��ZKHQ�WKH�PHDVXUHPHQWV�GR�QRW�
FRUUHVSRQG��DQ�H[DPLQHU�PD\�WHVWLI\�WR�DQ�³H[FOXVLRQ�´�$Q�H[FOXVLRQ�PHDQV�WKDW�WKH�
PHDVXUHPHQWV�RQ�WKH�WZR�LWHPV�DUH�VR�GLIIHUHQW�WKDW�WKH\�ZRXOG�QHYHU��RU�DOPRVW�QHYHU��DULVH�
ZKHQ�WKH�LWHPV�KDYH�D�FRPPRQ�VRXUFH��ZKLOH�WKH�PHDVXUHPHQWV�FRXOG�HDVLO\�EH�WKLV�GLIIHUHQW�
ZKHQ�WKH�LWHPV�FRPH�IURP�GLIIHUHQW�VRXUFHV��7KXV��ZKHQ�WZR�ILQJHUSULQWV�DUH�VR�GLIIHUHQW�WKDW�
WKH\�DOPRVW�FHUWDLQO\�FRXOG�QRW�KDYH�FRPH�IURP�WKH�VDPH�ILQJHU��DQ�H[DPLQHU��YLD�WKH�XOWLPDWHO\�
VXEMHFWLYH�SURFHVV�RI�³HYDOXDWLRQ´�GHVFULEHG�LQ�&KDSWHU����PD\�FRQFOXGH�WKDW�WKH�ILQJHU�WKDW�
SURGXFHG�WKH�NQRZQ�SULQW�GLG�QRW�SURGXFH�WKH�TXHVWLRQHG�SULQW��)LQDOO\��D�IRUHQVLF�DQDO\VW�PD\�
GHFOLQH�WR�UHDFK�D�FRQFOXVLRQ�DERXW�WKH�RULJLQ�RI�D�WUDFH��VXFK�DV�ZKHQ�DQ�H[DPLQHU�GHFLGHV�WKDW�D�
ODWHQW�SULQW�LV�QRW�HYHQ�ZRUWK�FRPSDULQJ��³QRW�VXLWDEOH´��RU�WKDW�D�SDLU�RI�LPSUHVVLRQV�LV�ZRUWK�
VWXG\LQJ�IXUWKHU�EXW�WKDW�WKH\�KDYH�WRR�IHZ�FOHDU�VLPLODULWLHV�RU�GLVVLPLODULWLHV�WR�ZDUUDQW�D�
UHDVRQDEOH�MXGJPHQW�RI�LQFOXVLRQ�RU�H[FOXVLRQ��³LQFRQFOXVLYH´���
�
������ 'HVFULELQJ�WKH�6LJQLILFDQFH�RI�D�0DWFK��*OREDO�,QGLYLGXDOL]DWLRQ�
�
7KH�VHFRQG�DVSHFW�RI�SDWWHUQ�PDWFKLQJ²GHVFULELQJ�WKH�VLJQLILFDQFH�RI�WKH�REVHUYHG�GHJUHH�RI�
PDWFKLQJ²KDV�SURYHQ�FRQWHQWLRXV�LQ�DOO�ILHOGV�RI�IRUHQVLF�LGHQWLILFDWLRQ����

�

�)RU�WKLV�UHDVRQ��LW�LV�
LPSRUWDQW�WR�FRQVLGHU�D�VSHFWUXP�RI�SRVVLEOH�PRGHV�RI�SUHVHQWDWLRQ��UDQJLQJ�IURP�WKH�YHU\�
SRZHUIXO�DVVHUWLRQ�WKDW�HYHU\�ILQJHU�OHDYHV�PDUNV�WKDW�DUH�GLVWLQJXLVKDEOH�IURP�WKRVH�RI�HYHU\�
RWKHU�ILQJHU��ZKHQ�WKH�PDUNV�DUH�RI�VXIILFLHQW�TXDOLW\�DQG�H[WHQW��WR�WKH�YHU\�ZHDN�FODLP�WKDW�DQ�
REVHUYHG�GHJUHH�RI�VLPLODULW\�LV�DW�OHDVW�VOLJKWO\�PRUH�OLNHO\�LI�WKH�LWHPV�EHLQJ�FRPSDUHG�
RULJLQDWHG�IURP�WKH�VDPH�VRXUFH�WKDQ�LI�WKH\�FDPH�IURP�GLIIHUHQW�VRXUFHV��

7KH�WUDGLWLRQDO�IRUP�RI�WHVWLPRQ\�LQ�WKH�ILHOG�RI�ODWHQW�SULQW�LGHQWLILFDWLRQ�LV�VRXUFH�DWWULEXWLRQ�
EDVHG�RQ�WKH�WKHRU\�RI�XQLYHUVDO�LQGLYLGXDOL]DWLRQ��&KDSWHU�����2QH�VXUYH\�RI�WKH�ILHOG�H[SODLQV�
WKDW�
�

LQ�WKH�IULFWLRQ�ULGJH�GLVFLSOLQH��DQ�LQGLYLGXDOL]DWLRQ�LV�RIWHQ�UHSRUWHG�DV��³2QH�
ODWHQW�ILQJHUSULQW�GHWHFWHG�RQ�D�GHPDQG�QRWH�KDV�EHHQ�LGHQWLILHG�DV�D�ILQJHUSULQW�RI�
-2+1�'2(�´�6LPLODUO\��ZKHQ�WHVWLI\LQJ��DQ�H[DPLQHU�RIWHQ�GHVFULEHV�WKH�
LQGLYLGXDOL]DWLRQ�FRQFOXVLRQ�ZLWK�D�VWDWHPHQW�VXFK�DV��³7KH�ODWHQW�SULQW�RQ�
*RYHUQPHQW¶V�([KLELW�����D�UHYROYHU��DQG�WKH�ILQJHUSULQW�UHFRUGHG�LQ�WKH�ULJKW�
LQGH[�ILQJHU�EORFN�RQ�WKH�ILQJHUSULQW�FDUG�EHDULQJ�WKH�QDPH�µ-RKQ�'RH¶�RULJLQDWHG�
IURP�WKH�VDPH�VRXUFH�´���

�������������������������������������������������
����0F&RUPLFN��RS��FLW����������

�

����*LDQQHOOL�DQG�,PZLQNHOULHG��RS��FLW���)DLJPDQ��.D\H��6DNV��HW�DO���RS��FLW���.D\H��%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW��
����3HWHUVRQ��'UH\IXV��*LVFKH��HW�DO���RS��FLW��6HH�DOVR�&ROH��6��³:KHUH�WKH�5XEEHU�0HHWV�WKH�5RDG��7KLQNLQJ�$ERXW�
([SHUW�(YLGHQFH�DV�([SHUW�7HVWLPRQ\�´�9LOODQRYD�/DZ�5HYLHZ������������������
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�
6RPH�ZLWQHVVHV�FRPELQH�VWDWHPHQWV�RI�LQGLYLGXDOL]DWLRQ�ZLWK�H[SUHVVLRQV�RI�DEVROXWH�FHUWDLQW\��
DV�LQ�8QLWHG�6WDWHV�Y��+XJK����

�

�ZKHUH�³WKH�JRYHUQPHQW¶V�ILQJHUSULQW�H[SHUW�«�WHVWLILHG�WKDW�KH�
ZDV�µ����SHUFHQW��ZLWKRXW�D�GRXEW¶�FHUWDLQ�WKDW�µWKH�ODWHQW�SULQW�LV�WKDW�RI�1RODQ�+XJK�¶´��

6XFK�WHVWLPRQ\�KDV�WKH�YLUWXH�RI�VWDWLQJ�FOHDUO\�DQG�XQHTXLYRFDOO\�WKH�H[DPLQHU¶V�RSLQLRQ�RI�
ZKDW�WKH�REVHUYHG�GHJUHH�RI�VLPLODULW\�HVWDEOLVKHV��WKDW�WKH�VXVSHFW¶V�ILQJHU�LV�WKH�VRXUFH�RI�WKH�
ODWHQW�SULQW��2SLQLRQV�RI�³XQLYHUVDO�LQGLYLGXDOL]DWLRQ´�OLNH�WKLV�RQH�UHVW�RQ�D�WKHRU\�RI�³XQLYHUVDO�
JHQHUDO�XQLTXHQHVV�´����,Q�D�0DVVDFKXVHWWV�FDVH��IRU�H[DPSOH��WKH�H[SHUW�³VWDWHG�WKDW�WKH�SULQWV�
KDG�EHHQ�µLQGLYLGXDOL]HG¶�WR�D�6DPDQWKD�5LYHUD��DQG�GHILQHG�WKH�ZRUG�µLQGLYLGXDOL]HG¶�DV�
PHDQLQJ�µWR�WKH�H[FOXVLRQ�RI�DOO�RWKHUV�¶´���

�

�7KLV�LV�WKH�FODVVLFDO�XQGHUVWDQGLQJ�RI�
³LQGLYLGXDOL]DWLRQ´�LQ�IRUHQVLF�VFLHQFH��DOWKRXJK��DV�QRWHG�LQ�&KDSWHUV���DQG����WKHUH�KDV�EHHQ�
VRPH�PRYHPHQW�WRZDUG�XVLQJ�WKH�WHUP�WR�PHDQ�DQ\�GHILQLWLYH�LGHQWLILFDWLRQ�RI�D�VLQJOH�
LQGLYLGXDO�DV�WKH�VRXUFH�RI�D�ODWHQW�SULQW��

8QWLO�SXEOLVKHG�VWXGLHV�DGGUHVV�WKH�FULWLFLVPV�RI�XQLYHUVDO�LQGLYLGXDOL]DWLRQ�RXWOLQHG�LQ�&KDSWHU�
���FKDOOHQJHV�XQGHU�5XOH�����WR�WKH�DGPLVVLELOLW\�RI�DEVROXWH�VWDWHPHQWV�RI�LQGLYLGXDOL]DWLRQ�ZLOO�
FRQWLQXH��([FHSW�IRU�D�KDQGIXO�RI�XQUHSRUWHG�GHFLVLRQV�����FKDOOHQJHV�WR�WKH�DGPLVVLELOLW\�RI�
LQGLYLGXDOL]DWLRQ�XQGHU�WKH�H[LVWLQJ�$&(�9�SURFHVV�KDYH�IDLOHG�����EXW�WKH�15&�UHSRUW�OHQGV�QHZ�
IXHO�WR�DWWDFNV�RQ�XQLYHUVDO�LQGLYLGXDOL]DWLRQ�WHVWLPRQ\��,Q�DGGLWLRQ�WR�FKDUDFWHUL]LQJ�$&(�9�DV�
XQ�YDOLGDWHG�DQG�RI�GRXEWIXO�UHOLDELOLW\�����WKH�UHSRUW�HQGRUVHV�WKH�YLHZ�WKDW�³LQ�RUGHU�WR�SDVV�
VFUXWLQ\�XQGHU�'DXEHUW��ILQJHUSULQW�H[SHUWV�VKRXOG�H[KLELW�D�JUHDWHU�GHJUHH�RI�HSLVWHPRORJLFDO�
KXPLOLW\��&ODLPV�RI�µDEVROXWH¶�DQG�µSRVLWLYH¶�LGHQWLILFDWLRQ�VKRXOG�EH�UHSODFHG�E\�PRUH�PRGHVW�
FODLPV�DERXW�WKH�PHDQLQJ�DQG�VLJQLILFDQFH�RI�D�µPDWFK�¶´���

�

�7R�FRQVLGHU�KRZ�WKLV�FRXOG�EH�
DFFRPSOLVKHG��WKH�QH[W�VHYHUDO�VHFWLRQV�FRQVLGHU�VRPH�DOWHUQDWLYHV�WR�WKH�WUDGLWLRQDO�
LQGLYLGXDOL]DWLRQ�WHVWLPRQ\�WKDW�ZDV�EDVHG�RQ�WKH�WKHRU\�RI�JOREDO�JHQHUDO�XQLTXHQHVV��

������ 'HVFULELQJ�WKH�6LJQLILFDQFH�RI�D�0DWFK��6SHFLILF�,QGLYLGXDOL]DWLRQ�
�
,Q�D�SDUWLFXODU�FDVH��VDPH�VRXUFH�WHVWLPRQ\�PLJKW�EH�MXVWLILHG�HYHQ�LI�WKH�FODLP�RI�XQLYHUVDO�
JHQHUDO�XQLTXHQHVV�ZHUH�UHMHFWHG��,PDJLQH�D�SDUWLFXODU�FDVH�LQ�ZKLFK�RQO\�WZR�LQGLYLGXDOV�FRXOG�
KDYH�OHIW�WKH�ODWHQW�SULQW��DQG�DQ�H[HPSODU�IRU�RQH�RI�WKHVH�WZR�LQGLYLGXDOV��EXW�QRW�WKH�RWKHU��LV�
�������������������������������������������������
����8QLWHG�6WDWHV�Y��+XJK��1R��&ULP�$���������������:/���������(�'��3D��-DQ������������
����.D\H��'��³,GHQWLILFDWLRQ��,QGLYLGXDOL]DWLRQ�DQG�8QLTXHQHVV��:KDW¶V�WKH�'LIIHUHQFH"´�/DZ��3UREDELOLW\�	�5LVN����
������������
����&RPPRQZHDOWK�Y��*DPERUD������1�(��G���������0DVV���������
����6HH�3DJH��0���-��7D\ORU��DQG�0��%OHQNLQ��³)RUHQVLF�,GHQWLILFDWLRQ�6FLHQFH�(YLGHQFH�6LQFH�'DXEHUW��3DUW�,,²
-XGLFLDO�5HDVRQLQJ�LQ�'HFLVLRQV�WR�([FOXGH�)RUHQVLF�,GHQWLILFDWLRQ�(YLGHQFH�RQ�*URXQGV�RI�5HOLDELOLW\�´�-RXUQDO�RI�
)RUHQVLF�6FLHQFHV�����������������±������7KH�EHVW�NQRZQ�RSLQLRQV�FRPH�IURP�D�VWDWH�WULDO�MXGJH�LQ�0DU\ODQG�DQG�
IURP�IHGHUDO�WULDO�MXGJHV�LQ�3HQQV\OYDQLD�DQG�8WDK��6WDWH�Y��5RVH��1R��.���������0G��&LU��&W��2FW�������������
8QLWHG�6WDWHV�Y��/OHUD�3OD]D��&ULP��1R��������������������������8�6��'LVW��/(;,6������(�'��3D��-DQ������������
YDFDWHG������)��6XSS���G������(�'��3D���������8QLWHG�6WDWHV�Y��=DMDF��1R�������FU�������&:��'��8WDK�6HSW������
��������
����1R�UHSRUWHG�DSSHOODWH�FRXUW�RSLQLRQ�KDV�OLPLWHG�WHVWLPRQ\�RI�LQGLYLGXDOL]DWLRQ��6HH�8�6��'HSDUWPHQW�RI�-XVWLFH��
2IILFH�RI�WKH�,QVSHFWRU�*HQHUDO��$�5HYLHZ�RI�WKH�)%,¶V�3URJUHVV�LQ�5HVSRQGLQJ�WR�WKH�5HFRPPHQGDWLRQV�LQ�WKH�
2IILFH�RI�WKH�,QVSHFWRU�*HQHUDO�5HSRUW�RQ�WKH�)LQJHUSULQW�0LVLGHQWLILFDWLRQ�LQ�WKH�%UDQGRQ�0D\ILHOG�&DVH��8�6��
'HSDUWPHQW�RI�-XVWLFH��������S������QRWH�����OLVWLQJ�IHGHUDO�FLUFXLW�FRXUW�RSLQLRQV���
����1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S�������
����,ELG���TXRWLQJ�0QRRNLQ���
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DYDLODEOH��)XUWKHUPRUH��WKHUH�LV�DQ�H[FHOOHQW�PDWFK�EHWZHHQ�WKH�ODWHQW�DQG�WKH�H[HPSODU��DQG�WKH�
SUREDELOLW\�RI�WKLV�GHJUHH�RI�PDWFKLQJ�LQ�D�ILQJHU�IURP�D�UDQGRPO\�VHOHFWHG�LQGLYLGXDO�LV�D�PHUH�
RQH�LQ�RQH�WULOOLRQ��7KHQ�WKH�FKDQFH�WKDW�WKH�RWKHU��XQWHVWHG��LQGLYLGXDO�DOVR�PDWFKHV�LV�RQH�LQ�RQH�
WULOOLRQ��1RZ��LI�WKH�SRWHQWLDO�VXVSHFW�SRSXODWLRQ�ZHUH�HYHQ�VOLJKWO\�ODUJHU��VD\��WKUHH�LQGLYLGXDOV��
WKHQ�WKH�FKDQFH�RI�D�PDWFK�WR�HLWKHU�WKH�VHFRQG�RU�WKH�WKLUG�XQWHVWHG�LQGLYLGXDO�DOVR�ZRXOG�EH�
ODUJHU²DERXW�WZR�LQ�RQH�WULOOLRQ��,I�WKH�VXVSHFW�SRSXODWLRQ�ZHUH�ODUJHU�VWLOO²VD\��RQH�WKRXVDQG�
SHRSOH²WKHQ�WKH�FKDQFH�RI�D�PDWFK�WR�DW�OHDVW�RQH�RI�WKHVH�RQH�WKRXVDQG�SHRSOH�ZRXOG�EH�
URXJKO\�RQH�WKRXVDQG�RXW�RI�RQH�WULOOLRQ��L�H���RQH�LQ�RQH�ELOOLRQ���,Q�DOO�WKHVH�VPDOO�SRSXODWLRQV��
WKH�FKDQFH�RI�D�GXSOLFDWH�ILQJHUSULQW�LV�VR�VPDOO�WKDW�RQH�FDQ�EH�FRQILGHQW�WKDW�QR�RWKHU�PDWFK�
ZRXOG�EH�IRXQG��
�
7KH�)%,�XVHV�VXFK�UHDVRQLQJ�WR�PDNH�VRXUFH�DWWULEXWLRQV�IRU�'1$�HYLGHQFH�ZKHQ�WKH�HVWLPDWHG�
UDQGRP�PDWFK�SUREDELOLW\�IRU�WKH�VSHFLILF�'1$�SURILOH�LV�YHU\�VPDOO�UHODWLYH�WR�WKH�VXVSHFW�
SRSXODWLRQ�����&RXUWV�KDYH�XSKHOG�WKHVH�VRXUFH�DWWULEXWLRQV�GHVSLWH�GHIHQVH�DUJXPHQWV�WKDW�
XQWHVWHG�UHODWLYHV�PLJKW�PDWFK�RU�WKDW�WKH�ODERUDWRU\�FRXOG�KDYH�HUUHG����

�

�7KH�DVVHUWLRQ�LV�QRW�WKDW�
HYHU\�LGHQWLI\LQJ�'1$�SURILOH�LV�XQLTXH�LQ�DOO�SRSXODWLRQV��EXW�RQO\�WKDW�WKH�SUREDELOLW\�RI�
ILQGLQJ�QR�RWKHU�PDWFKLQJ�SURILOHV�LQ�D�VPDOOHU�SRSXODWLRQ��VXFK�DV�WKDW�RI�WKH�8QLWHG�6WDWHV��LV�
FORVH�WR�RQH��)RU�D�RQH�LQ�RQH�WULOOLRQ�SUREDELOLW\�RI�D�UDQGRP�PDWFK�WR�D�SDUWLFXODU�'1$�SURILOH��
IRU�H[DPSOH��WKH�SUREDELOLW\�WKDW�QR�XQUHODWHG�UHVLGHQW�RI�WKH�8QLWHG�6WDWHV�ZRXOG�PDWFK�WKDW�
SURILOH�LV�DSSUR[LPDWHO\���±����î������î���±��� ��������

7KLV�UHDVRQLQJ�GLIIHUV�IURP�WKH�WKHRU\�RI�JOREDO�LQGLYLGXDOL]DWLRQ�RI�ILQJHUSULQWV�LQ�WZR�UHVSHFWV��
)LUVW��WKH�'1$�FRPSXWDWLRQ�SHUWDLQV�RQO\�WR�WKH�SRSXODWLRQ�RI�WKH�8QLWHG�6WDWHV�DQG�QRW�WR�WKH�
PXFK�ODUJHU�SRSXODWLRQ�RI�WKH�HQWLUH�ZRUOG��6HFRQG��WKH�'1$�FRPSXWDWLRQ�GRHV�QRW�SXUSRUW�WR�
VKRZ�WKDW�HYHU\�'1$�SURILOH�LQ�WKH�VPDOOHU�SRSXODWLRQ�LV�XQLTXH�WR�DQ�LQGLYLGXDO��DQG�DQ\�
LGHQWLFDO�WZLQ�RI�WKDW�LQGLYLGXDO���5DWKHU��WKH�FRPSXWDWLRQ�PHUHO\�JLYHV�WKH�SUREDELOLW\�WKDW�WKH�
RQH�SURILOH�WKDW�KDV�EHHQ�REVHUYHG�WR�PDWFK�WKH�VXVSHFW�LV�GXSOLFDWHG�LQ�D�SRSXODWLRQ�RI�XQUHODWHG�
LQGLYLGXDOV��7KH�ODWWHU�GLIIHUHQFH�LV�RIWHQ�DQDORJL]HG�WR�WKH�IDPRXV�%LUWKGD\�3DUDGR[��<RX�FDQ�EH�
SUHWW\�VXUH�WKDW�LI�\RX�DUH�LQ�D�URRP�ZLWK����RWKHU�SHRSOH��\RXU�ELUWKGD\�LV�XQLTXH�WR�\RX��,I�HYHU\�
ELUWKGD\�LV�HTXDOO\�IUHTXHQW�LQ�WKH�SRSXODWLRQ�DQG�LI�OHDS�\HDUV�DUH�LJQRUHG��WKH�SUREDELOLW\�LV�>��±�
�������@��� �������%XW�LW�LV�PRUH�SUREDEOH�WKDQ�QRW��S� ���������WKDW�DW�OHDVW�RQH�SDLU�RI�SHRSOH�LQ�
WKH�URRP�KDV�WKH�VDPH�ELUWKGD\��$�VSHFLILF�ELUWKGD\�SUREDEO\�LV�XQLTXH�LQ�WKH�URRP��EXW�
ELUWKGDWHV�DUH�SUREDEO\�QRW�D�XQLTXH�LGHQWLILHU��HYHQ�LQ�WKLV�VPDOO�SRSXODWLRQ����
�

��

)RU�VLQJOH�VRXUFH�WHVWLPRQ\�WR�EH�DGPLVVLEOH�XQGHU�WKH�WKHRU\�WKDW�WKH�UDQGRP�PDWFK�SUREDELOLW\�
LV�VR�VPDOO�WKDW�WKH�GXSOLFDWLRQ�SUREDELOLW\�LQ�D�SDUWLFXODU�UHJLRQ�LV�QHJOLJLEOH��WKH�H[SHUW�ZRXOG�
QHHG�WR�KDYH�D�UHDVRQDEOH�HVWLPDWH�RI�WKH�UDQGRP�PDWFK�SUREDELOLW\��RU�DW�OHDVW�DQ�XSSHU�ERXQG�
RQ�WKLV�TXDQWLW\��6WDWLVWLFDO�PRGHOV�RI�ILQJHUSULQW�IHDWXUHV�GDWH�EDFN�WR�*DOWRQ��EXW�WKH�HDUO\�
PRGHOV�VXIIHU�IURP�UHOLDQFH�RQ�XQWHVWHG�DVVXPSWLRQV�RI�LQGHSHQGHQFH�DQG�WKH�IDLOXUH�WR�WDNH�LQWR�

�������������������������������������������������
����%XGRZOH��%���5��&KDNUDERUW\��*��&DUPRG\��HW�DO��³6RXUFH�$WWULEXWLRQ�RI�D�)RUHQVLF�'1$�3URILOH�´�)RUHQVLF�
6FLHQFH�&RPPXQLFDWLRQV�����QR������������.D\H��'��DQG�*��6HQVDEDXJK��³5HIHUHQFH�*XLGH�RQ�'1$�(YLGHQFH�´�
5HIHUHQFH�0DQXDO�RQ�6FLHQWLILF�(YLGHQFH���UG�HG��1DWLRQDO�$FDGHPLHV�3UHVV��������
����8QLWHG�6WDWHV�Y��'DYLV������)�6XSS��G������'�0G���������3HRSOH�Y��&XD������&DO�5SWU��G������&DO��&W��$SS��
�������<RXQJ�Y��6WDWH������$��G�����0G���������
����)RU�GLVFXVVLRQ�LQ�WKH�FRQWH[W�RI�'1$�HYLGHQFH��VHH�1$6��15&��&RPPLWWHH�RQ�'1$�)RUHQVLF�6FLHQFH��$Q�
8SGDWH��RS��FLW��
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����

DFFRXQW�WKH�VSDWLDO�UHODWLRQVKLSV�RI�IHDWXUHV��GLVWRUWLRQ��DQG�YDULDELOLW\�DPRQJ�H[DPLQHUV�����
5HFHQW�ZRUN�LV�LQWHQGHG�WR�DGGUHVV�WKHVH�OLPLWDWLRQV��DQG�LW�LV�SRVVLEOH�WKDW�D�EDVLV�IRU�RSLQLRQV�RI�
WKH�LQGLYLGXDOLW\�IRU�VRPH�ODWHQW�SULQWV�LQ�YDULRXV�SRSXODWLRQV�FDQ�EH�HVWDEOLVKHG����
�

��

������ 'HVFULELQJ�WKH�6LJQLILFDQFH�RI�D�0DWFK��5DQGRP�0DWFK�3UREDELOLWLHV�
�
$OWKRXJK�VSHFLILF�LQGLYLGXDOL]DWLRQ�WHVWLPRQ\�KDV�EHHQ�KHOG�DGPLVVLEOH�IRU�'1$�W\SLQJ��WKH�
XVXDO�WHVWLPRQ\�LV�WKDW�WKHUH�LV�D�KLJK�GHJUHH�RI�VLPLODULW\�DQG�D�ORZ�SUREDELOLW\�RI�VXFK�VLPLODULW\�
ZKHQ�WKH�GHIHQGDQW�LV�QRW�WKH�VRXUFH��EXW�FRLQFLGHQWDOO\�SRVVHVVHV�VLPLODU�SK\VLFDO�IHDWXUHV���
:KHQ�JRRG�HVWLPDWHV�RI�WKH�IUHTXHQF\�RI�WKH�IHDWXUH�VHW�H[LVW��D�QXPHULFDO�SUREDELOLW\�VWDWHPHQW�
LV�DGPLVVLEOH�LQ�FRXUW����
�

�

7KH�VWDWLVWLFDO�PRGHOV�IRU�'1$�IUHTXHQFLHV��EHLQJ�EDVHG�XSRQ�WKHRULHV�RI�SRSXODWLRQ�JHQHWLFV�
DQG�GDWD�IURP�PDQ\�VDPSOHV��DUH�QRW�RI�PXFK�KHOS�ZLWK�PRUH�FRPSOH[�SDWWHUQV�VXFK�DV�
ILQJHUSULQWV�WKDW�UHVXOW�IURP�GLIIHUHQW�UDQGRP�SURFHVVHV��+RZHYHU��GDWD�GULYHQ�VWDWLVWLFDO�
DQDO\VHV�RI�IHDWXUH�FRPELQDWLRQV�FRXOG�SURYLGH�KLJKO\�FRQVHUYDWLYH�HVWLPDWHV�WKDW�VKRXOG�EH�
DGPLVVLEOH��:KHQ�VXFK�³LPSUREDELOLW\�WHVWLPRQ\´�ZDV�SUHVHQWHG�LQ�WKH�SDVW��KRZHYHU��LW�UHVWHG�
RQ�DQ�LQDGHTXDWH�VFLHQWLILF�IRXQGDWLRQ��)RU�H[DPSOH��LQ�&RPPRQZHDOWK�Y��'UD\WRQ����
�

��

D�ILQJHUSULQW�H[SHUW��GXO\�TXDOLILHG��WHVWLILHG�WKDW�ILQJHUSULQWV�IRXQG�RQ�WKH�ZRRGHQ�
ER[�DQG�SULQWV�WDNHQ�IURP�WKH�GHIHQGDQW�VKRZHG�WZHOYH�³SRLQWV�RI�VLPLODULW\�´�DQG�
VWDWHG�KLV�RSLQLRQ�WKDW�WKH�ILQJHUSULQWV�RQ�WKH�ER[�ZHUH�WKRVH�RI�WKH�GHIHQGDQW��2Q�
UHGLUHFW�H[DPLQDWLRQ��WKH�SURVHFXWRU�DVNHG�WKH�ZLWQHVV�WR�JLYH�KLV�RSLQLRQ�RQ�WKH�
VWDWLVWLFDO�SUREDELOLW\�WKDW�SULQWV�ZLWK�WZHOYH�SRLQWV�RI�VLPLODULW\�FRXOG�EH�PDGH�E\�
WZR�GLIIHUHQW�SHRSOH��7KH�ZLWQHVV�UHSOLHG�WKDW�³WKHUH�LV�D�ILJXUH�RI�RQH�RXW�RI�����
WULOOLRQ�´���

�
�

2Q�DSSHDO�IURP�WKH�UHVXOWLQJ�FRQYLFWLRQ��WKH�6XSUHPH�-XGLFLDO�&RXUW�RI�0DVVDFKXVHWWV�KHOG�WKDW�
DOWKRXJK�WKH�SUREDELOLW\�VKRXOG�KDYH�EHHQ�H[FOXGHG�EHFDXVH�LW�³ODFNHG�IRXQGDWLRQ�DQG�H[FHHGHG�
WKH�ZLWQHVV¶V�H[SHUWLVH�´����WKH�³EULHI��FXPXODWLYH�VWDWHPHQW�FRQFHUQLQJ�VWDWLVWLFV�ZDV�
KDUPOHVV�´���
�

��

0RGHUQ�GDWDEDVHV�DQG�FRPSXWHU�WHFKQRORJ\�DUH�FDSDEOH�RI�SURYLGLQJ�PRUH�GHIHQVLEOH�SUREDELOLW\�
HVWLPDWHV��2QH�SURPLQHQW�UHVHDUFKHU�QRWHG�WKDW��

�������������������������������������������������
����6HH�3DQNDQWL��6���6��3UDEKDNDU��DQG�$��-DLQ��³2Q�WKH�,QGLYLGXDOLW\�RI�)LQJHUSULQWV�´�,(((�7UDQVDFWLRQV�RQ�3DWWHUQ�
$QDO\VLV�DQG�0DFKLQH�,QWHOOLJHQFH������QR������������������6WRQH\��������RS��FLW��&ODLPV�RI�JOREDO�XQLTXHQHVV�
IRXQGHG�RQ�ROGHU�HVWLPDWHV�RI�UDQGRP�PDWFK�SUREDELOLWLHV�DUH�WKHUHIRUH�VXVSHFW��<HW��VXFK�FODLPV�SHUVLVW�LQ�
WH[WERRNV��(�J���+RXFN��0��DQG�-��6LHJHO��)XQGDPHQWDOV�RI�)RUHQVLF�6FLHQFH���QG�HG��$FDGHPLF�3UHVV��������SS������
±������
����6HH�&KDSWHU����.D\H��'��³3UREDELOLW\��,QGLYLGXDOL]DWLRQ��DQG�8QLTXHQHVV�LQ�)RUHQVLF�6FLHQFH�(YLGHQFH��/LVWHQLQJ�
WR�WKH�$FDGHPLHV�´�%URRNO\Q�/DZ�5HYLHZ������6XPPHU��������������
����7KH�GHYHORSPHQW�RI�WKLV�OHJDO�GRFWULQH�LV�WUDFHG�LQ�.D\H��7KH�'RXEOH�+HOL[�DQG�WKH�/DZ�RI�(YLGHQFH��������RS��
FLW��
����&RPPRQZHDOWK�Y��'UD\WRQ������1�(��G������0DVV���������
����,ELG���S��������
����,ELG��
����,ELG���S��������$QRWKHU�FDVH�WKDW�LQYROYHG�D�GXELRXV�SUREDELOLW\�FDOFXODWLRQ�LV�+LFNV�Y��6FKXUU������)��G�������WK�
&LU����������
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�
V\VWHPDWLF�UHVHDUFK�RQ�WKH�VHOHFWLYLW\�RI�ILQJHUSULQW�IHDWXUHV�>SRLQWV@�WRZDUGV�DQ�
H[WUHPH�VHOHFWLYLW\�RI�WKHVH�IHDWXUHV��HYHQ�ZKHQ�SDUWLDO�DQG�OLPLWHG�LQIRUPDWLRQ�LV�
FRQVLGHUHG������)RU�H[DPSOH�«�HYHQ�YHU\�OLPLWHG�FRQILJXUDWLRQV�RI�ILQJHUSULQW�
PLQXWLDH�FDQ�SURYLGH�YHU\�SRZHUIXO�HYLGHQFH�ZLWK�PDWFK�SUREDELOLWLHV�LQ�WKH�RUGHU�
RI���LQ�D�ELOOLRQ��HYHQ�ZLWKRXW�FRQVLGHULQJ�WKH�VWDWLVWLFDO�FRQWULEXWLRQ�RI�OHYHO���
IHDWXUHV��JHQHUDO�SDWWHUQ��ULGJH�FRXQWV��HWF���RU�RWKHU�ILQJHUSULQW�IHDWXUHV�LI�
DYDLODEOH����

�
�

,Q�WKH�ZRUGV�RI�RQH�IRUHQVLF�VFLHQFH�WH[WERRN��³QR�VWDQGDUG�PRGHO�IRU�UDQGRP�PDWFK�
SUREDELOLWLHV�KDV�EHHQ�DGRSWHG�IRU�IRUHQVLF�ILQJHUSULQW�FDVHZRUN��EXW�WKDW�GD\�LV�FRPLQJ�´���
�

�

������ 'HVFULELQJ�WKH�6LJQLILFDQFH�RI�D�0DWFK��6WUHQJWK�RI�(YLGHQFH�
�
,Q�WKH�W\SHV�RI�WHVWLPRQ\�FRQVLGHUHG�VR�IDU��WKH�H[SHUW�H[SUHVVHV�D�FDWHJRULFDO�RSLQLRQ�DERXW�ZKR�
LV�WKH�VRXUFH�RI�D�ODWHQW�SULQW�RU�WKH�SUREDELOLW\�RI�D�PDWFK�LI�DQ�LQGLYLGXDO�RWKHU�WKDQ�WKH�
PDWFKLQJ�VXVSHFW�LV�WKH�VRXUFH��$�VXEVWDQWLDO�ERG\�RI�OLWHUDWXUH�XUJHV�IRUHQVLF�VFLHQWLVWV�WR�
HVFKHZ�ERWK�RI�WKHVH�DSSURDFKHV�DQG�WR�FRQILQH�WKHLU�WHVWLPRQ\�WR�VWDWHPHQWV�DERXW�KRZ�
SUREDEOH�WKH�HYLGHQFH�LV�ZKHQ�WKH�GHIHQGDQW��DV�RSSRVHG�WR�DQRWKHU��SHUKDSV�UDQGRPO\�VHOHFWHG��
LQGLYLGXDO��LV�WKH�VRXUFH²WKDW�LV��WR�SUHVHQWLQJ�OLNHOLKRRGV�RU�OLNHOLKRRG�UDWLRV����
�

��

,Q�WKLV�OLNHOLKRRG�DSSURDFK��WKH�IRUHQVLF�VFLHQWLVW�RU�DQDO\VW�QHYHU�JLYHV�DQ�RSLQLRQ�DERXW�WKH�
SURVHFXWLRQ¶V�FODLP�WKDW�WKH�GHIHQGDQW�LV�WKH�VRXUFH��5DWKHU��WKH�H[SHUW�GHVFULEHV�LQ�ZRUGV�RU�
QXPEHUV�WKH�FKDQFHV�RI�VHHLQJ�WKH�HYLGHQFH�LQ�WZR�VLWXDWLRQV������ZKHQ�WKH�GHIHQGDQW�LV�WKH�
VRXUFH�DQG�����ZKHQ�VRPHRQH�HOVH�LV��$V�QRWHG�HDUOLHU��WKH�UDWLR�RI�WKHVH�TXDQWLWLHV��WKH�OLNHOLKRRG�
UDWLR��PHDVXUHV�WKH�VWUHQJWK�RI�WKH�HYLGHQFH�LQ�IDYRU�RI�LGHQWLW\��7KH�15&�UHSRUW�LPSOLFLWO\�
HQGRUVHV�WKLV�PRGH�RI�UHSRUWLQJ�ZKHQ�LW�VWDWHV�WKDW�
�

DOWKRXJK�VRPH�GLVFLSOLQHV�KDYH�GHYHORSHG�YRFDEXODU\�DQG�VFDOHV�WR�EH�XVHG�LQ�
UHSRUWLQJ�UHVXOWV��WKH\�KDYH�QRW�EHFRPH�VWDQGDUG�SUDFWLFH��7KLV�LPSUHFLVLRQ�LQ�
YRFDEXODU\�VWHPV�LQ�SDUW�IURP�WKH�SDXFLW\�RI�UHVHDUFK�LQ�IRUHQVLF�VFLHQFH�DQG�WKH�
FRUUHVSRQGLQJ�OLPLWDWLRQV�LQ�LQWHUSUHWLQJ�WKH�UHVXOWV�RI�IRUHQVLF�DQDO\VHV��
3XEOLFDWLRQV�VXFK�DV�(YHWW�HW�DO���$LWNHQ�DQG�7DURQL��DQG�(YHWW�SURYLGH�WKH�
HVVHQWLDO�EXLOGLQJ�EORFNV�IRU�WKH�SURSHU�DVVHVVPHQW�DQG�FRPPXQLFDWLRQ�RI�
IRUHQVLF�ILQGLQJV����

�
�

(YHWW�DQG�RWKHU�IRUHQVLF�VFLHQWLVWV�SURSRVH�WKH�IROORZLQJ�WDEOH�IRU�³UHSRUWLQJ�WKH�YDOXH�RI�WKH�
VXSSRUW�RI�WKH�HYLGHQFH�´�

�������������������������������������������������
����&KDPSRG��RS��FLW���S�������
����+RXFN�DQG�6LHJHO��RS��FLW���S�������
����(�J���$LWNHQ��&��DQG�)��7DURQL��6WDWLVWLFV�DQG�WKH�(YDOXDWLRQ�RI�(YLGHQFH�IRU�)RUHQVLF�6FLHQWLVWV���QG�HG��-RKQ�
:LOH\�	�6RQV��������SS�������������%XFNOHWRQ��-���&��7ULJJV��DQG�&��&KDPSRG��³$Q�([WHQGHG�/LNHOLKRRG�5DWLR�
)UDPHZRUN�IRU�,QWHUSUHWLQJ�(YLGHQFH�´�6FLHQFH�	�-XVWLFH�����������������5REHUWVRQ��%��DQG�*��9LJQDX[��
,QWHUSUHWLQJ�(YLGHQFH��(YDOXDWLQJ�)RUHQVLF�6FLHQFH�LQ�WKH�&RXUWURRP��-RKQ�:LOH\�	�6RQV��������
����1$6��15&��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��RS��FLW���S�������
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����

�
5DQJH�RI�/LNHOLKRRG�5DWLR� 6WUHQJWK�RI�(YLGHQFH�

����/5������ /LPLWHG�HYLGHQFH�WR�VXSSRUW�
�����/5������� 0RGHUDWH�HYLGHQFH�WR�VXSSRUW�
������/5�������� 0RGHUDWHO\�VWURQJ�HYLGHQFH�WR�VXSSRUW�
�������/5��������� 6WURQJ�HYLGHQFH�WR�VXSSRUW�
��������/5� 9HU\�VWURQJ�HYLGHQFH�WR�VXSSRUW�

�
Table 6.1: Strength of likelihood ratios in support of evidence���

�
�

'HFDGHV�DJR��D�VLPLODU�PDSSLQJ��UDQJLQJ�IURP�³QRW�XVHIXO´��/5������WR�³SUDFWLFDOO\�SURYHG´��/5�
��������EHFDPH�WKH�QRUP�LQ�WKH�SDUHQWDJH�WHVWLQJ�FRPPXQLW\����
�

��

0RGHUQ�SURSRQHQWV�RI�OLNHOLKRRG�EDVHG�SUHVHQWDWLRQV�DUJXH�WKDW�³WKH�ILQJHUSULQW�SURIHVVLRQ�KDV�
WR�UHFRJQL]H�WKDW�FRQFOXVLRQV�RI�LGHQWLILFDWLRQ�WR�WKH�H[FOXVLRQ�RI�DOO�RWKHUV�DUH�HVVHQWLDOO\�RXWVLGH�
WKH�UHDOP�RI�WKH�H[SHUW�ZLWQHVV��«�7HVWLPRQ\�VKRXOG�OLPLW�LWVHOI�WR�H[SUHVVLQJ�WKH�FRQWULEXWLRQ�RI�
WKH�ILQGLQJV�LQ�IDYRU�RI�RQH�SURSRVLWLRQ��LGHQWLW\�RI�VRXUFHV��YHUVXV�DQRWKHU��QRQLGHQWLW\�RI�
VRXUFHV��´����,Q�(XURSH��WKH�$VVRFLDWLRQ�RI�)RUHQVLF�6FLHQFH�3URYLGHUV�KDV�GHVFULEHG�KRZ�
SUDFWLWLRQHUV�FDQ�LPSOHPHQW�WKLV�DSSURDFK�WR�H[SHUW�HYDOXDWLRQV�RI�HYLGHQFH�����(YHQ�ZKHQ�
SUHFLVH�YDOXHV�RI�WKH�OLNHOLKRRG�UDWLR�IRU�D�W\SH�RI�HYLGHQFH�LV�QRW�DYDLODEOH��DQ�H[SHUW�FDQ�UHO\�RQ�
VXEMHFWLYH�SUREDELOLWLHV�LQ�D�WDEOH��VXFK�DV�WKH�RQH�DERYH��WR�GHVFULEH�WKH�ZHLJKW�RI�WKH�HYLGHQFH�
ZLWKRXW�WDNLQJ�WKH�IXUWKHU�VWHS�RI�GUDZLQJ�D�FRQFOXVLRQ�DERXW�ZKDW�WKH�HYLGHQFH�SURYHV��,Q�D�
ILQJHUSULQW�FDVH��DQ�H[DPLQHU�XVLQJ�WKLV�IUDPHZRUN�PLJKW�WHVWLI\�WKDW�WKH�GHJUHH�RI�VLPLODULW\��D�
³PDWFK´��LV�³YHU\�VWURQJ´�HYLGHQFH�WKDW�WKH�ODWHQW�SULQW�RULJLQDWHG�IURP�WKH�GHIHQGDQW¶V�ILQJHU���

�

�
EHFDXVH��EDVHG�RQ�ZKDW�LV�NQRZQ�LQ�WKH�ILHOG��LW�LV�IDU�PRUH�SUREDEOH�WKDW�WKLV�GHJUHH�RI�VLPLODULW\�
ZRXOG�RFFXU�ZKHQ�FRPSDULQJ�WKH�ODWHQW�SULQW�ZLWK�WKH�GHIHQGDQW¶V�ILQJHUV�WKDQ�ZLWK�VRPHRQH�
HOVH¶V�ILQJHUV��7KLV�LV�FHUWDLQO\�D�PRUH�PRGHVW�FODLP�WKDQ�DQ�DEVROXWH�VRXUFH�DWWULEXWLRQ�EDVHG�RQ�
WKH�WKHRU\�RI�JOREDO�JHQHUDO�XQLTXHQHVV��)XUWKHUPRUH��LQ�WKH�FDVH�RI�D�FRPSHWHQW�DQG�FDUHIXO�
FRPSDULVRQ��LW�ZRXOG�EH�IDU�OHVV�YXOQHUDEOH�WR�WKH�FKDUJH�RI�RYHU�FODLPLQJ��-XGLFLDO�DFFHSWDQFH�RI�
VXFK�WHVWLPRQ\�QHHG�QRW�DZDLW�WKH�DGPLVVLRQ�RI�OLNHOLKRRG�UDWLRV�IURP�WKH�DXWRPDWHG�V\VWHPV�
GHVFULEHG�LQ�&KDSWHU����

�������������������������������������������������
����$LWNHQ�DQG�7DURQL��RS��FLW���(YHWW��,���*��-DFNVRQ��-��/DPEHUW��HW�DO��³7KH�,PSDFW�RI�WKH�3ULQFLSOHV�RI�(YLGHQFH�
,QWHUSUHWDWLRQ�RQ�WKH�6WUXFWXUH�DQG�&RQWHQW�RI�6WDWHPHQWV�´�6FLHQFH�	�-XVWLFH������������������6HH�DOVR�&RRN��5���,��
(YHWW��*��-DFNVRQ��HW�DO��³$�0RGHO�IRU�&DVH�$VVHVVPHQW�DQG�,QWHUSUHWDWLRQ�´�6FLHQFH�	�-XVWLFH������������������7KLV�
WDEOH�LV�UHPLQLVFHQW�RI�-HIIUH\¶V�VFDOH�IRU�LQWHUSUHWLQJ�D�%D\HV�IDFWRU��-HIIHU\V��+��7KHRU\�RI�3UREDELOLW\���G�HG��
2[IRUG�8QLYHUVLW\�3UHVV���������
����6HH�+XPPHO��.��DQG�-��*HUFKRZ��HG��%LRPDWKHPDWLFDO�(YLGHQFH�RI�3DWHUQLW\��������-RLQW�$0$�$%$�
*XLGHOLQHV��3UHVHQW�6WDWXV�RI�6HURORJLF�7HVWLQJ�LQ�3UREOHPV�RI�'LVSXWHG�3DUHQWDJH��)DPLO\�/DZ�4XDUWHUO\�����
�������������
����&KDPSRG��&��³)ULFWLRQ�5LGJH�([DPLQDWLRQ��)LQJHUSULQWV���,QWHUSUHWDWLRQ�RI�´�,Q�:LOH\�(QF\FORSHGLD�RI�)RUHQVLF�
6FLHQFHV�HGLWHG�E\�$��0RHQVVHQV�DQG�$��-DPLHVRQ��YRO�����SS������±����-��:LOH\�	�6RQV��������
����$VVRFLDWLRQ�RI�)RUHQVLF�6FLHQFH�3URYLGHUV��³6WDQGDUGV�IRU�WKH�)RUPXODWLRQ�RI�(YDOXDWLYH�)RUHQVLF�6FLHQFH�([SHUW�
2SLQLRQ�´�6FLHQFH�DQG�-XVWLFH������QR���������������±�����
����2EYLRXVO\��RWKHU�SKUDVHV�DUH�GHIHQVLEOH��7KH�HIIRUWV�WR�FRQVWUXFW�YHUEDO�VFDOHV�DUH�DOO�VRPHZKDW�DUELWUDU\��ERWK�
UHJDUGLQJ�WKH�HQG�SRLQWV�RI�WKH�LQWHUYDOV�DQG�WKH�FKRLFH�RI�WKH�ZRUGV�WR�GHVFULEH�WKHP��$LFNLQ��0��DQG�'��.D\H��
³6RPH�0DWKHPDWLFDO�DQG�/HJDO�&RQVLGHUDWLRQV�LQ�8VLQJ�6HURORJLF�7HVWV�WR�3URYH�3DWHUQLW\�´�,QFOXVLRQ�3UREDELOLWLHV�
LQ�3DUHQWDJH�7HVWLQJ������������������
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����

1HYHUWKHOHVV��WKH�VWUHQJWK�RI�HYLGHQFH�DSSURDFK�LV�HDVLHU�WR�XVH�ZKHQ�PRUH�REMHFWLYH�HVWLPDWHV�
RI�OLNHOLKRRGV�FDQ�EH�FRPSXWHG��DQG�VWDWLVWLFDO�PRGHOV�WR�HVWLPDWH�OLNHOLKRRG�UDWLRV�IRU�ILQJHUSULQW�
HYLGHQFH�KDYH�EHHQ�GHYHORSHG��7KH\�KDYH�WKH�SRWHQWLDO�WR�UHSODFH�ULJLG��FDWHJRULFDO�RSLQLRQV�
ZLWK�PRUH�ILQHO\�JUDGHG��QXPHULFDO�H[SUHVVLRQV�RI�WKH�SUREDWLYH�YDOXH�RI�WKH�HYLGHQFH��VHH�
&KDSWHU�����6RPH�H[SHUWV�IDYRU�GLUHFWO\�SUHVHQWLQJ�WKH�QXPHULFDO�YDOXH�RI�WKH�OLNHOLKRRG�UDWLR�WR�
WKH�MXU\��DV�LV�GRQH�LQ�VRPH�'1$�FDVHV�����2WKHUV�KDYH�SURSRVHG�FRPSDULQJ�WKH�OLNHOLKRRG�UDWLR�
GHULYHG�IURP�WKH�ODWHQW�DQG�H[HPSODU�LQ�WKH�FDVH�DW�KDQG�WR�VLPXODWHG�UDWLRV�IRU�SDLULQJV�RI�WKH�
ODWHQW�SULQW�ZLWK�XQUHODWHG�H[HPSODUV�����7KH�VWUHQJWK�RI�WKH�HYLGHQFH�WKHQ�FDQ�EH�VWDWHG�DV�WKH�
SURSRUWLRQ�RI�NQRZQ�FDVHV�ZLWK�D�ORZHU�OLNHOLKRRG�UDWLR�WKDQ�WKDW�IRU�WKH�FDVH�DW�KDQG��)RU�
LQVWDQFH��WKH�SURVHFXWLRQ�FRXOG�SRLQW�RXW�WKDW�WKH�OLNHOLKRRG�UDWLR�LV�KLJKHU�WKDQ�LW�LV�IRU�����RI�
FDVHV�LQ�ZKLFK�WZR�SULQWV�FDPH�IURP�WKH�VDPH�ILQJHU��WKH�GHIHQVH�FRXOG�UHSO\�WKDW�WKH�VDPH�UDWLR�
ZDV�ORZHU�WKDQ�LW�LV�IRU�����RI�FDVHV�LQ�ZKLFK�WKH�SULQWV�FDPH�IURP�WKH�VDPH�ILQJHU����
�

�

2I�FRXUVH��IRU�QXPHULFDO�OLNHOLKRRG�UDWLRV�WR�EH�DGPLVVLEOH�DV�HYLGHQFH��WKH�PRGHOV�PXVW�EH�
DGHTXDWHO\�YDOLGDWHG�DQG�DFFHSWHG�LQ�WKH�VFLHQWLILF�FRPPXQLW\��DQG�WKH�FRXUWV�PXVW�EH�SHUVXDGHG�
WKDW�H[SUHVVLQJ�WKH�VWUHQJWK�RI�HYLGHQFH�LQ�WKH�IRUP�RI�D�OLNHOLKRRG�UDWLR�LV�QRW�WRR�FRQIXVLQJ�IRU�
MXULHV�����7KH�VDPH�FRQFHUQV�ZHUH�UDLVHG�ZLWK�WKH�SUHVHQWDWLRQ�RI�OLNHOLKRRG�UDWLRV�LQ�'1$�FDVHV��
DQG�WKLV�IRUP�RI�WHVWLPRQ\�KDV�EHHQ�DGPLWWHG�LQ�WKDW�DUHD����
�

��

������ 'HVFULELQJ�WKH�6LJQLILFDQFH�RI�D�0DWFK��3RVWHULRU�3UREDELOLWLHV�
�
2QH�DUJXPHQW�IRU�XVLQJ�WKH�OLNHOLKRRG�UDWLR�WR�JUDGH�WKH�VWUHQJWK�RI�WKH�HYLGHQFH�FRPHV�IURP�D�
EDVLF�IRUPXOD�RI�SUREDELOLW\�WKHRU\�NQRZQ�DV�%D\HV¶V�UXOH��VHH�&KDSWHU�����7KH�IRUPXOD�
GHVFULEHV�WKH�LPSDFW�RI�DQ�LWHP�RI�HYLGHQFH�RQ�WKH�RGGV�WKDW�D�SURSRVLWLRQ�LV�WUXH��,W�VWDWHV�WKDW�WKH�
RGGV�LQ�IDYRU�RI�WKH�SURSRVLWLRQ�DUH�LWV�SULRU�RGGV�DGMXVWHG��PXOWLSOLFDWLYHO\��E\�WKH�OLNHOLKRRG�
UDWLR��SRVWHULRU�RGGV� �OLNHOLKRRG�UDWLR�î�SULRU�RGGV��)RU�H[DPSOH��LI��EHIRUH�FRQVLGHULQJ�D�
ILQJHUSULQW�PDWFK�WR�D�VXVSHFW��LW�LV�DVVXPHG�WKDW�WKH�RGGV�WKDW�WKH�VXVSHFW�OHIW�WKH�ODWHQW�SULQW�DUH��
��WR�����PLOOLRQ��URXJKO\�WKH�VL]H�RI�WKH�8�6��SRSXODWLRQ���WKHQ��IRU�D�PDWFK�ZLWK�D�OLNHOLKRRG�
UDWLR�RI���ELOOLRQ��WKH�SRVWHULRU�RGGV�WKDW�WKH�VXVSHFW�LV�WKH�VRXUFH�LV�����î������î������ ��������

�������������������������������������������������
����6HH�.D\H��7KH�'RXEOH�+HOL[�DQG�WKH�/DZ�RI�(YLGHQFH��������RS��FLW��
����*LOO��3���-��&XUUDQ��&��1HXPDQQ��HW�DO��³,QWHUSUHWDWLRQ�RI�&RPSOH[�'1$�3URILOHV�8VLQJ�(PSLULFDO�0RGHOV�DQG�D�
0HWKRG�WR�0HDVXUH�7KHLU�5REXVWQHVV�´�)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO���������������
����6HH��H�J���0RUULVRQ��*��³0HDVXULQJ�WKH�9DOLGLW\�DQG�5HOLDELOLW\�RI�)RUHQVLF�/LNHOLKRRG�5DWLR�6\VWHPV�´�6FLHQFH�
	�-XVWLFH����������������±�����6RPH�UHVHDUFKHUV�KDYH�VXJJHVWHG�WKDW�7LSSHWW�SORWV�FRXOG�EH�XVHG�WR�FRPSXWH�VXFK�
SURSRUWLRQV��6XFK�SORWV�H[SUHVV�WKH�FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQ�RI�WKH�ORJ�OLNHOLKRRG�UDWLR��7LSSHWW��&���9��
(PHUVRQ��)��/DZWRQ��HW�DO��³7KH�(YLGHQWLDO�9DOXH�RI�WKH�&RPSDULVRQ�RI�3DLQW�)ODNHV�IURP�6RXUFHV�2WKHU�7KDQ�
9HKLFOHV�´�-RXUQDO�RI�WKH�)RUHQVLF�6FLHQFH�6RFLHW\���������������2Q�WKH�XVH�RI�VXFK�SORWV�LQ�RWKHU�IRUHQVLF�
GLVFLSOLQHV��VHH�(YHWW��,��DQG�-��%XFNOHWRQ��³6WDWLVWLFDO�$QDO\VLV�RI�675�'DWD�´�$GYDQFHV�LQ�)RUHQVLF�+DHPRJHQHWLFV��
��������������6ULKDUL��6���&��+XDQJ��DQG�+��6ULQLYDVDQ��³2Q�WKH�'LVFULPLQDELOLW\�RI�WKH�+DQGZULWLQJ�RI�7ZLQV�´�
-RXUQDO�RI�)RUHQVLF�6FLHQFH������������������)RU�DQ�H[DPSOH�RI�7LSSHWW�SORWV�IRU�ILQJHUSULQW�DQDO\VLV��VHH�(JOL��1���
&��&KDPSRG��DQG�3��0DUJRW��³(YLGHQFH�(YDOXDWLRQ�LQ�)LQJHUSULQW�&RPSDULVRQ�DQG�$XWRPDWHG�)LQJHUSULQW�
,GHQWLILFDWLRQ�6\VWHPV²0RGHOOLQJ�:LWKLQ�)LQJHU�9DULDELOLW\�´�)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO�����������������±����
����7KHUH�KDYH�EHHQ�YDULRXV�VWXGLHV�RI�WKH�PDQQHU�RI�FRPPXQLFDWLQJ�HYLGHQFH�LQ�'1$�FDVHV��(�J���1DQFH��'��DQG�6��
0RUULV��³-XURU�8QGHUVWDQGLQJ�RI�'1$�(YLGHQFH��$Q�(PSLULFDO�$VVHVVPHQW�RI�3UHVHQWDWLRQ�)RUPDWV�IRU�7UDFH�
(YLGHQFH�ZLWK�D�5HODWLYHO\�6PDOO�5DQGRP�0DWFK�3UREDELOLW\�´�-RXUQDO�RI�/HJDO�6WXGLHV������������������+RZHYHU��
QR�VWXG\�KDV�LQFOXGHG�WKH�XVH�RI�OLNHOLKRRGV��.D\H��'���9��+DQV��%��'DQQ��HW�DO��³6WDWLVWLFV�LQ�WKH�-XU\�%R[��+RZ�
-XURUV�5HVSRQG�WR�0LWRFKRQGULDO�'1$�3UREDELOLWLHV�´�-RXUQDO�RI�(PSLULFDO�/HJDO�6WXGLHV�����������������
����.D\H��7KH�'RXEOH�+HOL[�DQG�WKH�/DZ�RI�(YLGHQFH��������RS��FLW���FDVHV�FLWHG�.D\H��%HUQVWHLQ��DQG�0QRRNLQ��RS��
FLW��
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&KDSWHU����7HVWLPRQ\��

����

�
&RPSXWDWLRQV�RI�WKLV�W\SH�KDYH�EHHQ�LQWURGXFHG�LQWR�FRXUW��SULPDULO\�LQ�SDUHQWDJH�WHVWLQJ�FDVHV�
DUELWUDULO\�XVLQJ�SULRU�RGGV�RI�RQH�WR�RQH��,Q�RWKHU�DUHDV��FRXUWV�LQ�$PHULFD�DQG�(QJODQG�KDYH�
EHHQ�OHVV�DFFRPPRGDWLQJ����

�

�7KHUH�DUH�REYLRXV�SUREOHPV�LQ�GHILQLQJ�WKH�SULRU�SUREDELOLW\�
GLVWULEXWLRQ��$VVXPLQJ�WKDW�HYHU\RQH�LQ�WKH�8�6��FRXOG�KDYH�FRPPLWWHG�D�SDUWLFXODU�FULPH��DV�LQ�
WKH�H[DPSOH�DERYH��LV�SODLQO\�XQUHDOLVWLF���

������ 'HVFULELQJ�WKH�6LJQLILFDQFH�RI�D�0DWFK��1R�,QIHUHQFH�
�
:KHQ�WKH�GLVWLQJXLVKLQJ�IHDWXUHV�RI�WUDFH�HYLGHQFH�DUH�H[WUHPHO\�UDUH��WKH�HYLGHQFH�LV�KLJKO\�
SUREDWLYH²D�SDUWLFXODU�VHW�RI�IHDWXUHV�LV�PDQ\�WLPHV�PRUH�SUREDEOH�ZKHQ�WKH�XQNQRZQ�WUDFH�
VDPSOH�DQG�WKH�NQRZQ�VDPSOH�KDYH�D�FRPPRQ�VRXUFH�WKDQ�ZKHQ�WKH\�GR�QRW��%XW�IRU�PRVW�
LGHQWLILFDWLRQ�WHFKQRORJLHV��VFLHQWLILF�UHVHDUFK�WR�TXDQWLI\�WKH�UDULW\�RI�WKH�VHW�RI�LGHQWLI\LQJ�
IHDWXUHV�LV�QRW�IHDVLEOH�RU�DYDLODEOH��([DPSOHV�LQFOXGH�KDLU�PRUSKRORJ\��FRPSRVLWLRQDO�DQDO\VLV�
RI�EXOOHW�OHDG��KDQGZULWLQJ��DQG�WRROPDUNV��$QDO\VLV�RI�WKHVH�FKDUDFWHULVWLFV�LV�VXUHO\�LQIRUPDWLYH��
EXW�LW�LV�GLIILFXOW�WR�SURYLGH�D�VKDUS�HVWLPDWH�RI�SUREDWLYH�YDOXH�EHFDXVH�RI�WKH�DEVHQFH�RI�D�
W\SRORJ\�RI�IHDWXUHV�WKDW�OHQGV�LWVHOI�WR�HVWLPDWHV�RI�SRSXODWLRQ�IUHTXHQFLHV�DQG�WKH�LQDELOLW\�WR�
FRPSXWH�D�OLNHOLKRRG�UDWLR�IURP�SXEOLF�GDWD��,Q�WKLV�VLWXDWLRQ��DQDO\VWV�LQ�VRPH�ILHOGV�GR�QRW�HYHQ�
YHQWXUH�DQ�RSLQLRQ�DERXW�WKH�VLJQLILFDQFH�RI�WKH�VLPLODULWLHV�WKH\�GHWHFW��7KXV��LQ�PLFURVFRSLF�
KDLU�FRPSDULVRQV��XQDGRUQHG�³FRQVLVWHQW�ZLWK´�WHVWLPRQ\�LV�WKH�QRUP��,Q�6WDWH�Y��0F*UHZ����

�

�IRU�
H[DPSOH��WKH�KDLU�H[DPLQHU�WHVWLILHG�DV�IROORZV���

&RXUW��,Q�UHJDUG�WR�WKH�H[DPLQDWLRQ��,W�LV�VLPSO\�D�SK\VLFDO��YLVXDO�H[DPLQDWLRQ�RI�
WKH�KDLU���
$QDO\VW��<HV�VLU���
&RXUW��<RX�VLPSO\�VD\�WKDW�RQH�KDLU�ORRNV�OLNH�DQRWKHU�RQH�RU�LW�GRHVQ¶W�ORRN�OLNH�
DQRWKHU�RQH���
$QDO\VW��,�VD\�LW¶V�VXIILFLHQWO\�VLPLODU�WR�KDYH�FRPH�IURP�WKDW�SHUVRQ�RU�LW�LV�
GLVVLPLODU���
&RXUW��$QG�LI�\RX�VD\�WKDW�LW�����>LV@�VLPLODU�WR�FRPH�IURP�WKDW�SHUVRQ�����WKDW�
GRHVQ¶W�PHDQ�WKDW�LW�FRPHV�IURP�WKDW�SHUVRQ���
$QDO\VW��,W�MXVW�VLPSO\�PHDQV�WKDW�LW�FRXOG�KDYH�FRPH�IURP�WKDW�SHUVRQ���
&RXUW��$QG�\RX�GR�QRW�NQRZ�WKH�VWDWLVWLFDO�SHUFHQWDJHV�RI�KRZ�PDQ\�SHRSOH�
ZRXOG�KDYH�VLPLODU�KDLU"��
$QDO\VW��7KHUH�DUH�QR�VWDWLVWLFV��,W¶V�KDUG�WR�VD\����

�
��

6LPLODU�WHVWLPRQ\�DSSHDUV�LQ�VRPH�FDVHV�LQYROYLQJ�WHVWV�IRU�WKH�FRQFHQWUDWLRQ�RI�HOHPHQWV�LQ�
EXOOHW�IUDJPHQWV�DQG�EXOOHWV�IRXQG�LQ�D�GHIHQGDQW¶V�SRVVHVVLRQ����
�

�

6RPH�FRXUWV�KDYH�IROORZHG�WKLV�QR�LQIHUHQFH�DSSURDFK�LQ�FDVHV�LQYROYLQJ�WKH�FRPSDULVRQV�RI�
GRFXPHQWV�DQG�WRROPDUNV�����,Q�8QLWHG�6WDWHV�Y��0F9HLJK����DQG�8QLWHG�6WDWHV�Y��1LFKROV����

�������������������������������������������������
����7KH�FDVH�ODZ�LV�DQDO\]HG�LQ�.D\H��%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW�������������

�WKH�

����6WDWH�Y��0F*UHZ������1�(��G�������,QG���������
����,ELG���S��������
����&DVHV�DUH�FLWHG�LQ�1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�6FLHQWLILF�
$VVHVVPHQW�RI�%XOOHW�/HDG�(OHPHQWDO�&RPSRVLWLRQ�&RPSDULVRQ��)RUHQVLF�$QDO\VLV��:HLJKLQJ�%XOOHW�/HDG�(YLGHQFH��
1DWLRQDO�$FDGHPLHV�3UHVV��������SS�����±�����
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����

JRYHUQPHQW�VRXJKW�WR�VKRZ�WKDW�D�SDGORFN�DW�D�TXDUU\�IURP�ZKLFK�H[SORVLYHV�ZHUH�VWROHQ�KDG�
EHHQ�RSHQHG�E\�GULOOLQJ�ZLWK�D�GULOO�ELW�IRXQG�LQ�1LFKROV¶V�KRPH��,Q�WKH�IRUPHU�FDVH��DQ�)%,�
WRROPDUN�H[DPLQHU�WHVWLILHG�WKDW�³WKLV�GULOO�ELW�SURGXFHG�PDUNV�WKDW�ZHUH�FRQWDLQHG�LQ�WKH�
SDGORFN�´�,Q�WKH�ODWWHU�FDVH��ZKHQ�WKH�VDPH�ZLWQHVV�WHVWLILHG�WKDW�KH�KDG�DWWHPSWHG�WR�³GHWHUPLQH�
ZKHWKHU�RU�QRW�WKDW�GULOO�ELW�PDGH�WKH�LPSUHVVLRQV�FRQWDLQHG�RQ�WKDW�ORFN�F\OLQGHU�´�WKH�GLVWULFW�
FRXUW�VWUXFN�WKH�WHVWLPRQ\�³EHFDXVH�ZKDW�LV�SHUPLWWHG�KHUH�LV�WR�VKRZ�>RQO\@�ZKDW�KH�VDZ�WKURXJK�
WKH�PLFURVFRSH�DQG�WKH�FRPSDULVRQ�PLFURVFRSH�DQG�WKHQ�ZLWK�KLV�H[SHULHQFH�DQG�WUDLQLQJ�WKH�
VLPLODULWLHV�WKDW�KH�SRLQWHG�RXW�´�7KXV��WKH�WRROPDUN�H[DPLQHU�ZDV�DOORZHG�WR�WHVWLI\�WR�WKH�
PDUNV��EXW�QR�PRUH�WKDQ�WKDW��6LPLODUO\��D�IHZ�FRXUWV�FRQILQHG�WHVWLPRQ\�WR�FRPSDULQJ�IHDWXUHV�
LQ�KDQGZULWLQJ�FDVHV�DQG��IRU�D�EULHI�PRPHQW��LQ�D�ILQJHUSULQW�FDVH����
�

��

$�VOLJKW�HQKDQFHPHQW�WR�SXUH�³FRQVLVWHQW�ZLWK´�WHVWLPRQ\�LV�D�VWDWHPHQW�WKDW�³WKH�SUREDELOLW\�RI�D�
PDWFK�LV�JUHDWHU�LI�WKH�EXOOHWV�FDPH�IURP�WKH�VDPH�&,9/�>FRPSRVLWLRQDOO\�LQGLVWLQJXLVKDEOH�
YROXPH�RI�OHDG@�WKDQ�LI�WKH\�FDPH�IURP�GLIIHUHQW�&,9/V��DQG�WKH�RGGV�WKDW�WKH�EXOOHWV�FDPH�IURP�
WKH�VDPH�&,9/�DUH�JUHDWHU�ZLWK�WKH�PDWFKLQJ�HYLGHQFH�WKDQ�ZLWKRXW�LW�´���

�

�,Q�RWKHU�ZRUGV��WKH�
H[SHUW�FDQ�UHSRUW�WKDW�WKH�OLNHOLKRRG�UDWLR�LV�JUHDWHU�WKDQ�RQH��EXW�QRW�KRZ�PXFK�JUHDWHU��

$OWKRXJK�WKH�IRUHQVLF�H[DPLQHUV¶�H[SHULHQFH�VXJJHVWV�WKDW�WKH�IDLOXUH�WR�H[FOXGH�D�VXVSHFW�EDVHG�
XSRQ�WKH�HYLGHQFH�LV�UHOHYDQW��WKH�MXU\�KDV�QR�H[SHULHQFH�RI�LWV�RZQ�ZLWK�ZKLFK�WR�MXGJH�KRZ�
SUREDWLYH�WKH�ILQGLQJV�DUH��+DLU�DQG�WRROPDUNV��IRU�H[DPSOH��GR�GLIIHU�IURP�RQH�LQVWDQFH�WR�
DQRWKHU�����EXW�LW�LV�GLIILFXOW�IRU�WKH�MXU\�WR�NQRZ�ZKDW�WR�PDNH�RI�WHVWLPRQ\�WKDW�WKH�GHIHQGDQW�
�RU�WKH�PDWHULDO�LQ�WKH�GHIHQGDQW¶V�SRVVHVVLRQ��LV�FRQVLVWHQW�ZLWK�WKH�HYLGHQFH�FROOHFWHG�DW�WKH�
FULPH�VFHQH�����1RQHWKHOHVV��FRPSDUHG�WR�FRPSOHWH�H[FOXVLRQ�RI�WKH�PDWFK��WKLV�WUXQFDWHG�
SUHVHQWDWLRQ�PDNHV�VHQVH�ZKHQ�LW�LV�NQRZQ�WKDW�WKH�VLPLODU�FKDUDFWHULVWLFV�VKRZ�VXEVWDQWLDO�
YDULDWLRQ�LQ�WKH�SRSXODWLRQ�DQG�ZKHQ�DQ�XQWXWRUHG�MXU\�LV�QRW�OLNHO\�WR�RYHUHVWLPDWH�WKH�
YDULDELOLW\�����7KXV��RQH�FRXUW�UHFHQWO\�OLPLWHG�D�ODWHQW�SULQW�H[DPLQHU�WR�H[SODLQLQJ�WKH�EDVLV�IRU�
D�FRQFOXVLRQ�WKDW�³WKH�ODWHQW�ILQJHUSULQW�«�LV�FRQVLVWHQW�ZLWK�WKH�NQRZQ�SULQW´�E\�GHVFULELQJ�³WKH�
VSHFLILF�FKDUDFWHULVWLFV�DQG�PDUNHUV�LQ�WKH�SULQWV´�DQG�DGGLQJ�WKDW�³EDVHG�RQ�KLV�H[SHULHQFH��
FHUWDLQ�PDUNHUV�DUH�PRUH�FRPPRQ�RU�OHVV�FRPPRQ�´���
�

��

7KH�GHWDLOV�RI�ILQJHUSULQWV�DUH�H[WUHPHO\�YDULDEOH����

�������������������������������������������������������������������������������������������������������������������������������������������������������������
����.D\H��%HUQVWHLQ��DQG�0QRRNLQ��RS��FLW��

�EXW�WKRVH�ZKR�TXHVWLRQ�WKH�SUHPLVHV�RI�
XQLYHUVDO�LQGLYLGXDOL]DWLRQ�ZRXOG�VWLOO�REMHFW�WKDW�HYHQ�ZLWK�QR�LQIHUHQFH�WHVWLPRQ\��WKH�MXU\�ZLOO�
RYHUYDOXH�WKH�ILQGLQJ�RI�D�PDWFK��$W�WKH�RWKHU�SROH��WKRVH�ZKR�EHOLHYH�WKDW�D�ODWHQW�SULQW�FDQ�

����1R�����&5�����'��&ROR��0D\�����������WUDQVFULSW���
����1R�����&5�����'��&ROR��1RY�������������WUDQVFULSW���
����6HH��H�J���0QRRNLQ��-��³7KH�&RXUWV��WKH�1$6��DQG�WKH�)XWXUH�RI�)RUHQVLF�6FLHQFH�´�%URRNO\Q�/DZ�5HYLHZ������QR��
����������������
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TXDQWLWDWLYH��VHH�&KDSWHU�����EXW�OHVV�SUHFLVH�TXDOLWDWLYH�GHVFULSWLRQV�RI�WKH�VWUHQJWK�RI�WKH�
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FKDSWHU�LGHQWLILHV�D�EURDG�VSHFWUXP�RI�DOWHUQDWLYHV��7KH�:RUNLQJ�*URXS�GLG�QRW�UHDFK�D�
FRQVHQVXV�RQ�ZKLFK�RI�WKHVH�DOWHUQDWLYHV�WR�XQLYHUVDO�LQGLYLGXDOL]DWLRQ�WHVWLPRQ\�LV�EHVW���

���� ,QWHUQDO�5HYLHZ�RI�5HSRUWV�DQG�7HVWLPRQ\�
�
&KDSWHUV���DQG���HPSKDVL]H�WKH�UROH�RI�IRUHQVLF�VFLHQWLVWV�DQG�H[DPLQHUV�LQ�FRPPXQLFDWLQJ�WKHLU�
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VDPH�VRXUFH�WKDQ�LI�WKH\�FDPH�IURP�WKH�VDPH�ILQJHU������DQ�LGHQWLILFDWLRQ�LV�DQ�RSLQLRQ�WKDW�WKH�OHYHO�RI�
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Figure 7.1: A human factors framework475
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7KH�VWXG\�RI�KXPDQ�IDFWRUV�IRFXVHV�RQ�
WKH�LQWHUDFWLRQ�EHWZHHQ�KXPDQ�DQG�
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SUHYHQWDEOH�DGYHUVH�HYHQWV�DUH�
V\VWHPLF����

�

�7KHVH�HYHQWV�DUH�QRW�MXVW�WKH�
UHVXOW�RI�LVRODWHG�RU�LGLRV\QFUDWLF�
EHKDYLRU���

2IWHQ��SHRSOH�DUH�UHTXLUHG�WR�ZRUN�LQ�
SRRUO\�GHVLJQHG�HQYLURQPHQWV�WKDW�KDYH�
QRW�KDG�KXPDQ�VWUHQJWKV�DQG�OLPLWDWLRQV�
LQFRUSRUDWHG�LQWR�WKH�GHVLJQ�SURFHVV��$�
ZRUN�HQYLURQPHQW�FDQ�EH�GLVUXSWLYH��
VWUHVVIXO��DQG�XQVDIH��OHDGLQJ�WR�
XQQHFHVVDU\�IDWLJXH��,W�LV�ZHOO�XQGHUVWRRG�
LQ�YDULRXV�LQGXVWULHV��LQFOXGLQJ�
³KLJK�ULVN�LQGXVWULHV´�VXFK�DV�WKH�
PHGLFDO�SURIHVVLRQ��WKDW�D�SK\VLFDO�ZRUN�
HQYLURQPHQW�SXUSRVHIXOO\�GHVLJQHG�IRU�
WKH�QDWXUH�RI�WKH�ZRUN�WR�EH�SHUIRUPHG�
ZLOO�UHVXOW�LQ�LPSURYHG�HIILFLHQF\�DQG�
SURGXFWLYLW\����

�

�3URSHU�GHVLJQ�RI�WKH�
SK\VLFDO�ZRUNVSDFH��VWDQGDUGL]DWLRQ�RI�
IDFLOLW\�V\VWHPV�DQG�HTXLSPHQW��
YHQWLODWLRQ�V\VWHPV�IRU�SDWKRJHQ�FRQWURO��
DSSURSULDWH�DQG�DGMXVWDEOH�OLJKWLQJ��DQG�
QRLVH�UHGXFWLRQ�DUH�QHFHVVDU\�IRU�
ORZHULQJ�VWUHVV�DQG�LPSURYLQJ�
SHUIRUPDQFH���

�������������������������������������������������
����0HVKNDWL��1��³+XPDQ�)DFWRUV�LQ�/DUJH�6FDOH�7HFKQRORJLFDO�6\VWHPV¶�$FFLGHQWV��7KUHH�0LOH�,VODQG��%KRSDO��
&KHUQRE\O�´�2UJDQL]DWLRQ�	�(QYLURQPHQW�����QR�����-XQH�����������±����
����6DQGHUV��-��DQG�(��0F&RUPLFN��+XPDQ�)DFWRUV�(QJLQHHULQJ�DQG�'HVLJQ��0F*UDZ�+LOO�
6FLHQFH�(QJLQHHULQJ�0DWK��������
����1$6��,QVWLWXWH�RI�0HGLFLQH��RS��FLW��
����8OULFK��5���;��4XDQ��&��=LPULQJ����HW�DO��³7KH�5ROH�RI�WKH�3K\VLFDO�(QYLURQPHQW�LQ�WKH�+RVSLWDO�RI�WKH���VW�
&HQWXU\��$�2QFH�,Q�$�/LIHWLPH�2SSRUWXQLW\�´�,Q�'HVLJQLQJ�WKH���VW�&HQWXU\�+RVSLWDO�3URMHFW��7KH�&HQWHU�IRU�
+HDOWK�'HVLJQ��0D\�������6HH�DOVR�&KDSDQLV��$���:��*DUQHU��DQG�&��0RUJDQ��$SSOLHG�([SHULPHQWDO�3V\FKRORJ\��
+XPDQ�)DFWRUV�(QJLQHHULQJ�'HVLJQ��:LOH\��������³,W�LV�LQ�WKH�V\VWHP�GHVLJQ�RI�WKH�ZRUN�HQYLURQPHQW�DV�D�ZKROH�
ZKHUH�HIILFLHQFLHV�DQG�SURGXFWLYLW\�ZLOO�EH�UHDOL]HG�´���

%R[������7KUHH�0LOH�,VODQG�$FFLGHQW�
�
7KH�7KUHH�0LOH�,VODQG�QXFOHDU�SRZHU�SODQW�DFFLGHQW�LV�WKH�
PRVW�LQYHVWLJDWHG�DFFLGHQW�LQ�WKH�KLVWRU\�RI�WKH�FRPPHUFLDO�
QXFOHDU�LQGXVWU\��%HFDXVH�KXPDQ�IDFWRUV�FRQVLGHUDWLRQV�
ZHUH�QRW�LQFOXGHG�LQ�WKH�GHVLJQ�RI�WKH�FRQWURO�URRP��
RSHUDWRUV�H[SHULHQFHG�SUREOHPV�ORFDWLQJ�RU�DFFHVVLQJ�WKH�
WRROV�DQG�LQIRUPDWLRQ�WKH\�QHHGHG���
�

x 6\VWHP�FRQWUROV�ZHUH�QRW�ORFDWHG�QHDU�WKH�
LQVWUXPHQWV�WKDW�GLVSOD\HG�WKH�FRQGLWLRQ�RI�WKH�
V\VWHP��)RU�H[DPSOH��RSHUDWRUV�FRXOG�QRW�YLHZ�WKH�
LQGLFDWRU�GLVSOD\�IRU�WKH�KLJK�SUHVVXUH�V\VWHP�ZKLOH�
RSHUDWLQJ�WKH�WKURWWOH�YDOYH�WR�DGMXVW�SUHVVXUH��

x 6RPH�LQVWUXPHQWV�ORRNHG�YHU\�VLPLODU�DQG�ZHUH�
ORFDWHG�QHDU�RQH�DQRWKHU�EXW�FRQWUROOHG�GLIIHUHQW�
IXQFWLRQV��

x 2WKHU�LQVWUXPHQWV�ZHUH�GLIILFXOW�WR�UHDG�GXH�WR�JODUH�
IURP�SRRU�OLJKWLQJ�RU�REVWUXFWLRQ�E\�RWKHU�FRQWUROV��

x 7KURXJKRXW�WKH�FRQWURO�URRP��WKHUH�ZDV�QR�
FRQVLVWHQW�PHDQLQJ�RI�LQGLFDWRUV��VXFK�DV�OLJKWV�DQG�
DODUPV��RU�IXQFWLRQ�RI�LQVWUXPHQWV��VXFK�DV�OHYHUV�
DQG�NQREV��EHWZHHQ�FRQWUROV��

x $W�WKH�WLPH�RI�WKH�DFFLGHQW��RSHUDWRUV�LQ�WKH�FRQWURO�
URRP�KHDUG���DODUPV�DQG�VDZ�PRUH�WKDQ�������
EOLQNLQJ�OLJKWV��

x 2SHUDWRUV�KDG�QRW�UHFHLYHG�DGHTXDWH�VWUHVV�WUDLQLQJ�
WR�HQDEOH�WKHP�WR�FRSH�ZLWK�VXFK�D�ODUJH�VFDOH��
PXOWLSOH�V\VWHPV�IDLOXUH����

�
��

7KHVH�GHVLJQ�SUREOHPV�LOOXVWUDWH�WKH�UDQJH�RI�VLWXDWLRQV�DQG�
FRQGLWLRQV�WKDW�WKH�KXPDQ�IDFWRUV�DSSURDFK�VKRXOG�FRQVLGHU���
�
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����

6RXQG�ZRUNSODFH�GHVLJQ�EHJLQV�ZLWK�D�WKRURXJK�XQGHUVWDQGLQJ�RI�XVHU�UHTXLUHPHQWV��6LQFH�WKH�
HDUO\�����V��DUFKLWHFWV�KDYH�XVHG�PHWKRGV��VLPLODU�WR�IXQFWLRQ�DQG�WDVN�DQDO\VLV�WHFKQLTXHV�
GHYHORSHG�E\�KXPDQ�IDFWRUV�SUDFWLWLRQHUV��WKDW�LQYHQWRU\�DOO�RI�WKH�DFWLYLWLHV�WKDW�ZLOO�EH�
SHUIRUPHG�LQ�DQ�HQYLURQPHQW�WR�HQVXUH�WKDW�WKH�DSSURSULDWH�UHTXLUHPHQWV�DUH�GHILQHG�DQG�
LPSOHPHQWHG�����
�

�

7KH�,QWHUQDWLRQDO�2UJDQL]DWLRQ�RI�6WDQGDUGL]DWLRQ¶V�VWDQGDUG�RQ�HUJRQRPLF�UHTXLUHPHQWV��,62�
������GHILQHV�XVDELOLW\�DV�³WKH�H[WHQW�WR�ZKLFK�D�SURGXFW�FDQ�EH�XVHG�E\�VSHFLILHG�XVHUV�WR�
DFKLHYH�VSHFLILHG�JRDOV�ZLWK�HIIHFWLYHQHVV��HIILFLHQF\��DQG�VDWLVIDFWLRQ�LQ�D�VSHFLILHG�FRQWH[W�RI�
XVH�´����

�
���

,Q�LWV�QDUURZHVW�VHQVH��XVDELOLW\�LQYROYHV�WKH�HYDOXDWLRQ�RI�D�V\VWHP��LQ�LWV�EURDGHVW�VHQVH��
XVDELOLW\�LQYROYHV�XVHUV�WKURXJKRXW�WKH�V\VWHP�OLIHF\FOH��L�H���WKURXJK�WKH�UHTXLUHPHQWV�GHILQLWLRQ��
GHVLJQ��GHYHORSPHQW��DQG�HYDOXDWLRQ�SKDVHV������7KH�PRVW�VXFFHVVIXO�GHVLJQV�LQYROYH�XVHUV�
LWHUDWLYHO\�VWDUWLQJ�ZLWK�WKH�HDUO\�VWDJHV�RI�GHVLJQ�WR�GHYHORS�DQG�UHILQH�WKH�GHVLJQV����

�

�7KLV�XVHU�
FHQWHUHG�GHVLJQ�SURFHVV�LQYROYHV��

x (DUO\�IRFXV�RQ�XVHUV��WKHLU�WDVNV��DQG�WKHLU�HQYLURQPHQWV��
x $FWLYH�LQYROYHPHQW�RI�XVHUV��
x $SSURSULDWH�DOORFDWLRQ�RI�IXQFWLRQ�EHWZHHQ�XVHU�DQG�V\VWHP��
x ,QFRUSRUDWLRQ�RI�XVHU�GHULYHG�IHHGEDFN�LQWR�WKH�GHVLJQ��DQG�
x ,WHUDWLYH�GHVLJQ��ZKHUH�D�SURWRW\SH�LV�GHVLJQHG��WHVWHG��DQG�PRGLILHG�����

�
��

%\�FRQWULEXWLQJ�WR�WKH�GHVLJQ�RI�D�XVDEOH�ZRUN�HQYLURQPHQW��ODWHQW�SULQW�H[DPLQHUV�FDQ�HQKDQFH�
HDVH�RI�XVH��LPSURYH�XVHU�SHUIRUPDQFH�DQG�VDWLVIDFWLRQ��DQG�UHGXFH�V\VWHP�FRPSOH[LW\�DQG�
VXSSRUW�DQG�WUDLQLQJ�FRVWV��7KH�JRDO�RI�GHVLJQLQJ�D�ZRUN�HQYLURQPHQW�IROORZLQJ�XVDELOLW\�
SULQFLSOHV�LV�WR�LPSURYH�SHUIRUPDQFH��WR�LQFUHDVH�DFFXUDF\��WR�GHFUHDVH�WLPH�WR�SUHSDUH�ODWHQW�
SULQWV�IRU�VHDUFK��WR�GHFUHDVH�VXSSRUW�DQG�WUDLQLQJ�FRVWV��DQG�WR�LQFUHDVH�XVHU�DFFHSWDQFH��
$SSHQGL[�$�SURYLGHV�DGGLWLRQDO�LQIRUPDWLRQ�RQ�XVHU�FHQWHUHG�GHVLJQ��
�

5HFRPPHQGDWLRQ������$�VWUXFWXUHG�DSSURDFK�WKDW�LQYROYHV�XVHUV�WKURXJKRXW�WKH�HQWLUH�
GHVLJQ�DQG�LPSOHPHQWDWLRQ�SURFHVV�VKRXOG�EH�IROORZHG�ZKHQ�GHVLJQLQJ�WHFKQRORJ\�
V\VWHPV�DQG�WKH�SK\VLFDO�ZRUN�HQYLURQPHQW��,Q�DGGLWLRQ��IRUHQVLF�VHUYLFH�SURYLGHUV�
VKRXOG�SHUIRUP�XVDELOLW\�WHVWLQJ�WR�RSWLPL]H�XVHU�SHUIRUPDQFH�DQG�XVHU�VDWLVIDFWLRQ�
EHIRUH�GHSOR\PHQW��

�������������������������������������������������
����=LPULQJ��&���0��5DVKLG��DQG�.��.DPSVFKURHU��³)DFLOLW\�3HUIRUPDQFH�(YDOXDWLRQ��)3(��´�:KROH�%XLOGLQJ�'HVLJQ�
*XLGH��1DWLRQDO�,QVWLWXWH�RI�%XLOGLQJ�6FLHQFHV��������
����,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��(UJRQRPLF�5HTXLUHPHQWV�IRU�2IILFH�:RUN�ZLWK�9LVXDO�'LVSOD\�
7HUPLQDOV��9'7V�²3DUW�����*XLGDQFH�RQ�8VDELOLW\��,62���������������,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�
6WDQGDUGL]DWLRQ��������
����8�6��'HSDUWPHQW�RI�&RPPHUFH��1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��8VDELOLW\�	�%LRPHWULFV��
(QVXULQJ�6XFFHVVIXO�%LRPHWULF�6\VWHPV��1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��-XQH�����������
����1LHOVHQ��-��8VDELOLW\�(QJLQHHULQJ��0RUJDQ�.DXIPDQQ��������
����0DJXLUH��0��³&RQWH[W�RI�8VH�:LWKLQ�8VDELOLW\�$FWLYLWLHV�´�,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ�&RPSXWHU�6WXGLHV��
��������������±���
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����

���� $�+XPDQ�)DFWRUV�$SSURDFK�WR�/DWHQW�3ULQW�3UDFWLFHV�
�
$�WUXO\�XVDEOH�ZRUN�HQYLURQPHQW�FRQVLGHUV�WKH�QHHGV�RI�WKH�ODWHQW�SULQW�H[DPLQHUV�WKURXJKRXW�WKH�
GHVLJQ��GHYHORSPHQW��DQG�HYDOXDWLRQ�SURFHVV��7KLV�SURFHVV�UHTXLUHV�HQYLURQPHQWDO�GHVLJQHUV�WR�
GHILQH�WKH�FRQWH[W�RI�XVH��LQFOXGLQJ�WKH�XVHUV¶�LQGLYLGXDO�FKDUDFWHULVWLFV���WR�GHILQH�WKH�XVHU¶V�DQG�
WKH�RUJDQL]DWLRQ¶V�UHTXLUHPHQWV�IRU�WKH�VSDFH��WR�GHYHORS�D�GHVLJQ�VROXWLRQ�WR�PHHW�WKRVH�
UHTXLUHPHQWV��DQG�WR�FRQGXFW�XVHU�HYDOXDWLRQV�WR�HQVXUH�WKDW�WKH�HQYLURQPHQW�LV�PHHWLQJ�DOO�
UHTXLUHPHQWV�DV�HIILFLHQWO\�DV�SRVVLEOH����

�
��

������ 0HWKRGRORJ\�
�
$�KXPDQ�IDFWRUV�DSSURDFK�IRFXVHV�RQ�XVHUV¶�QHHGV�DQG�H[SHFWDWLRQV�DQG�LQWHJUDWHV�GLUHFW�XVHU�
IHHGEDFN�WKURXJKRXW�WKH�GHVLJQ�SURFHVV��7R�DFKLHYH�WKLV�JRDO��KXPDQ�IDFWRUV�H[SHUWV�PD\�
REVHUYH�RU�LQWHUYLHZ�XVHUV�WR�EHWWHU�XQGHUVWDQG�WKHLU�QHHGV��ZRUN�SURFHVVHV��DQG�WKH�
PHWKRGRORJLHV�WKH\�DSSO\�LQ�FRPSOHWLQJ�WKHLU�ZRUN��
�
7R�EHWWHU�XQGHUVWDQG�ODWHQW�SULQW�H[DPLQHUV¶�PHWKRGRORJLHV�DQG�SURFHVVHV�DV�ZHOO�DV�WKHLU�
HQYLURQPHQWV��WKH�1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��1,67��9LVXDOL]DWLRQ�DQG�
8VDELOLW\�*URXS�LQWHUYLHZHG�D�WRWDO�RI����ODWHQW�SULQW�H[DPLQHUV�IURP�WKH�)HGHUDO�%XUHDX�RI�
,QYHVWLJDWLRQ��)%,���'HSDUWPHQW�RI�'HIHQVH��&HQWUDO�,QWHOOLJHQFH�$JHQF\��8�6��6HFUHW�6HUYLFH��
DQG�WKH�1HZ�<RUN�6WDWH�'HSDUWPHQW�RI�&ULPLQDO�-XVWLFH�6HUYLFHV��)ROORZLQJ�WKHVH�LQLWLDO�
LQWHUYLHZV��WKH�WHDP�VSHQW���GD\V�REVHUYLQJ�ODWHQW�H[DPLQHU�WHDPV�DW�WKH�0DU\ODQG�6WDWH�
)RUHQVLF�/DERUDWRU\��)%,��DQG�8QLWHG�6WDWHV�,PPLJUDQW�6WDWXV�,QGLFDWRU�7HFKQRORJ\��86�9,6,7��
ZKLOH�WKH\�SHUIRUPHG�WKHLU�XVXDO�ZRUN�WDVNV�LQ�WKHLU�XVXDO�ZRUN�HQYLURQPHQWV���
�
$IWHU�DSSUR[LPDWHO\����KRXUV�RI�LQWHUYLHZV�DQG����KRXUV�RI�REVHUYDWLRQ�VHVVLRQV��WKH�WHDP�
GLVFRYHUHG�WKDW�HDFK�RUJDQL]DWLRQ�XVHV�D�ZHOO�GHILQHG�SURFHVV�WR�GHFLGH�ZKR�SHUIRUPV�ZKLFK�
WDVN��KRZ�WKH\�FRPSOHWH�HDFK�WDVN��DQG�KRZ�WKH\�WUDQVLWLRQ�EHWZHHQ�WDVNV��7KH�DJHQFLHV�DOVR�
UHTXLUH�VSHFLILF�GRFXPHQWDWLRQ�IRU�HDFK�WDVN�DQG�XWLOL]H�SURFHGXUHV�IRU�WUDQVLWLRQLQJ�WKH�
GRFXPHQWDWLRQ�WKURXJK�WKH�VWHSV��(DFK�RUJDQL]DWLRQ�DQG�LWV�H[DPLQHUV�DUH�YHU\�FRPIRUWDEOH�ZLWK�
WKHLU�SURFHVVHV�DQG��WR�VRPH�H[WHQW��SURXG�RI�WKHP��7KHVH�SURFHVVHV�DUH�WDLORUHG�RU�XQLTXH�WR�
HDFK�RUJDQL]DWLRQ���
�
7KH�SK\VLFDO�OD\RXW�RI�HDFK�IDFLOLW\�LV�YHU\�GLIIHUHQW�DQG�VHHPV�WR�GHSHQG�RQ�WKH�VL]H�RI�WKH�
RUJDQL]DWLRQ��2I�WKH�VXUYH\HG�RUJDQL]DWLRQV��PDQ\�KDYH�D�VHSDUDWH�ZRUNVSDFH�IRU�WKH�FKHPLFDO�
SURFHVVLQJ�RI�WKH�HYLGHQFH��0RVW�H[DPLQHUV�KDYH�D�VPDOO�GHVN��DQG�LQ�WKH�ODUJHU�RUJDQL]DWLRQV��
WKH�H[DPLQHUV¶�GHVNV�DUH�LQ�VPDOO�FXELFOHV��0RVW�RI�WKH�GHVNV�DUH�FRYHUHG�ZLWK�VWDFNV�RI�SDSHU��
LQFOXGLQJ�SKRWRV�DQG�SULQWRXWV��3ULQWLQJ�DQG�VFDQQLQJ�DUH�FRQVLVWHQWO\�LPSRUWDQW�DFWLYLWLHV��DQG�
PDQ\�GHVNV�LQFOXGH�SULQWHUV�DQG�VFDQQHUV��7KH�LPSUHVVLRQ�IURP�DOO�RI�WKH�LQWHUYLHZV�LV�WKDW�WKH�
RUJDQL]DWLRQV�DUH�³SDSHU�ERXQG�´�6WUXFWXUHG�IRUPV�VHHP�WR�EH�HVVHQWLDO�WR�DOO�RUJDQL]DWLRQV��
�
6RPH�RUJDQL]DWLRQV�XVH�³VKRSV´�RU�WDVN�VSHFLILF�VWDWLRQV��)RU�H[DPSOH��H[DPLQHUV�XVH�RQH�
ZRUNVWDWLRQ�H[FOXVLYHO\�IRU�FDVH�PDQDJHPHQW��DQRWKHU�IRU�DFFHVVLQJ�WKH�VWDWH�DXWRPDWHG�
�������������������������������������������������
����,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��+XPDQ�&HQWHUHG�'HVLJQ�3URFHVV�IRU�,QWHUDFWLYH�6\VWHPV��,62�
������������:LWKGUDZQ��������5HYLVHG�E\�,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��(UJRQRPLFV�RI�+XPDQ�
6\VWHP�,QWHUDFWLRQ²3DUW������+XPDQ�&HQWHUHG�'HVLJQ�IRU�,QWHUDFWLYH�6\VWHPV��,62����������������,QWHUQDWLRQDO�
2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������
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ILQJHUSULQW�LGHQWLILFDWLRQ�V\VWHP��$),6��GDWDEDVH��DQRWKHU�IRU�DFFHVVLQJ�WKH�ORFDO�$),6�GDWDEDVH��
DQG�DQRWKHU�IRU�OLQNLQJ�WR�WKH�)%,¶V�,QWHJUDWHG�$),6�GDWDEDVH��7KH�H[DPLQHU�PRYHV�WKH�SK\VLFDO�
HYLGHQFH�DQG�DVVRFLDWHG�GRFXPHQWDWLRQ�IURP�VWDWLRQ�WR�VWDWLRQ�ZKHQ�ZRUNLQJ�WKURXJK�WKH�VWHSV�
RI�WKH�SURFHVV��
�
,Q�VKRUW��WKHUH�LV�QR�RQH�VSHFLILF�RU�HYHQ�JHQHUDO�VROXWLRQ�WR�WKH�GHVLJQ�DQG�VSHFLILFDWLRQ�RI�WKH�
ODERUDWRU\�HQYLURQPHQW��'HVLJQ�VSHFLILFDWLRQV�PXVW�EH�WDLORUHG�WR�LQGLYLGXDO�GHSDUWPHQWV��
+RZHYHU��DOWKRXJK�HDFK�RUJDQL]DWLRQ�KDV�D�VRPHZKDW�GLIIHUHQW�SURFHVV�IRU�H[DPLQLQJ�ODWHQW�
SULQWV��WKH�1,67�XVDELOLW\�WHDP�UHFRJQL]HG�JHQHUDO�VLPLODULWLHV��
�
&RPPRQ�)HDWXUHV�RI�WKH�0DQXDO�([DPLQDWLRQ�3URFHVV 
([DPLQHUV�XVH�D�PDQXDO�SURFHVV�ZKHQ�WKH�ODWHQW�SULQWV�DUH�QRW�RI�$),6�TXDOLW\�RU�ZKHQ�WKHUH�LV�D�
NQRZQ�VXVSHFW�DQG�LW�LV�QHFHVVDU\�WR�HOLPLQDWH�YLFWLP�SULQWV��7KH�PDQXDO�H[DPLQDWLRQ�SURFHVV�
JHQHUDOO\�LQFOXGHV�WKH�IROORZLQJ�VWHSV���
�

�� 3UHSDUH�SDFNDJH��LQFOXGHV�OLIW�FDUGV�DQG�ODWHQW�SKRWRV����
�� &RQILUP�SDFNDJH�FRQWHQWV���
�� $VVLJQ�FDUG�QXPEHUV�WR�OLIW�FDUGV�DQG�ODWHQW�SKRWRV���
�� 'HWHUPLQH�VXLWDELOLW\�RI�SULQWV���
�� 0DUN�ODWHQW�SULQW�ZLWK�V\PEROV�WR�GRFXPHQW�SRVVLEOH�DQDWRPLFDO�UHJLRQV�DQG�SULQW�

RULHQWDWLRQ���
�� 3XOO�H[HPSODU�SULQWV�IRU�FRPSDULVRQ���
�� %HJLQ�FRPSDULVRQ�SURFHVV�RQ�VXLWDEOH�SULQWV���
�� 'RFXPHQW�UHVXOWV�RI�WKH�FRPSDULVRQ��DQG��
�� &RQGXFW�YHULILFDWLRQ�DQG�WHFKQLFDO�UHYLHZ���

�
&RPPRQ�)HDWXUHV�RI�WKH�$),6�3URFHVV�
:KHQ�XVLQJ�$),6��WKH�H[DPLQHUV�DW�WKH�DJHQFLHV�VWXGLHG�JHQHUDOO\�SHUIRUP�WKH�IROORZLQJ�VWHSV���
�

�� 6HOHFW�D�ODWHQW�SULQW�WR�VHDUFK���
�� 6FDQ�WKH�SULQW�LQWR�WKH�V\VWHP�RU�REWDLQ�D�GLJLWDO�SULQW���
�� 3URFHVV�WKH�GLJLWDO�LPDJH�LQ�H[WHUQDO�LPDJH�SURFHVVLQJ�VRIWZDUH���
�� (QWHU�FDVH�GDWD���
�� (QFRGH�XQLTXH�ULGJH�FKDUDFWHULVWLFV���
�� 6HW�VHDUFK�FULWHULD���
�� /DXQFK�$),6�VHDUFK���
�� ([DPLQH�WKH�UHVXOWLQJ�FDQGLGDWH�LPDJHV���
�� &RQGXFW�YHULILFDWLRQ�DQG�WHFKQLFDO�UHYLHZ��DQG��
��� 'RFXPHQW�DGGLWLRQDO�FDVH�GDWD���

�
������ :RUN�(QYLURQPHQW�8VDELOLW\�*RDOV�
�
(QYLURQPHQW�GHVLJQHUV��LQFOXGLQJ�VRIWZDUH�GHYHORSHUV��VKRXOG�DSSO\�WKH�XVHU�FHQWHUHG�GHVLJQ�
SURFHVV�WR�LGHQWLI\�WKH�UHTXLUHPHQWV�RI�WKH�RUJDQL]DWLRQ��7KHQ��WKH\�VKRXOG�WUDQVODWH�XVDELOLW\�
JRDOV�LQWR�PHDVXUDEOH�REMHFWLYHV�IRU�WKH�ODWHQW�SULQW�H[DPLQHU�HQYLURQPHQW��(QYLURQPHQW�
GHVLJQHUV�FDQ�XVH�WKHVH�PHWULFV�WR�DVVHVV�DQ�HQYLURQPHQW¶V�XVDELOLW\��([DPSOHV�RI�FRPPRQO\�
XVHG�XVDELOLW\�FULWHULD�LQFOXGH���
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�
x 6XFFHVV�UDWH��HIIHFWLYHQHVV���&DQ�XVHUV�VXFFHVVIXOO\�ZRUN�LQ�WKH�HQYLURQPHQW"�
x 7LPH�RQ�WDVN��HIILFLHQF\���&DQ�XVHUV�SHUIRUP�WKHLU�WDVNV�TXLFNO\�LQ�WKH�HQYLURQPHQW"�
x 7LPH�WR�OHDUQ�D�WDVN��OHDUQDELOLW\���+RZ�ORQJ�GRHV�LW�WDNH�D�XVHU�WR�OHDUQ�D�SURGXFW�RU�WKH�

V\VWHP"�
x 0HPRUDELOLW\��&DQ�XVHUV�UHPHPEHU�KRZ�WR�XVH�WKH�V\VWHP��DQG�GRHV�LW�DLG�WKH�XVHU�LQ�

UHGXFLQJ�WKH�SRWHQWLDO�IRU�HUURU"�
x 6DWLVIDFWLRQ��$UH�XVHUV�FRPIRUWDEOH�LQ�WKH�HQYLURQPHQW"���

�
��

7KH�WDEOHV�DQG�DGGLWLRQDO�LQIRUPDWLRQ�LQ�$SSHQGL[�$�SURYLGH�D�VKRUW�GHVFULSWLRQ�RI�HDFK�RI�WKHVH�
XVDELOLW\�JRDOV�DQG�LQFOXGH�VRPH�TXHVWLRQV�IRU�HQYLURQPHQW�GHVLJQHUV�WR�FRQVLGHU���
�
������ 'HVLJQ�$SSURDFK�IRU�/DWHQW�3ULQW�([DPLQDWLRQ�(QYLURQPHQW�
�
$�XVHU�FHQWHUHG�GHVLJQ�SURFHVV�LQYROYHV�XVHUV�WKURXJKRXW�WKH�SURGXFW�OLIHF\FOH��:KHQ�XVHG�IRU�
ODWHQW�SULQW�H[DPLQHUV��WKH�DSSURDFK�LQFOXGHV��
�

x ,GHQWLI\LQJ�WKH�W\SHV�RI�XVHUV�ZKR�ZLOO�EH�XVLQJ�WKH�ZRUNVSDFHV��H�J���ODWHQW�SULQW�
H[DPLQHUV��IRUHQVLF�VSHFLDOLVWV��ODE�PDQDJHUV���

x 'HILQLQJ�WKH�FRQWH[W�RI�XVH��LQFOXGLQJ�WKH�RSHUDWLRQDO�HQYLURQPHQW��SK\VLFDO�
HQYLURQPHQW���XVHU�FKDUDFWHULVWLFV��DQWKURSRPHWULFV���WDVNV��DQG�VRFLDO�HQYLURQPHQW��

x 'HWHUPLQLQJ�WKH�XVHU�DQG�RUJDQL]DWLRQDO�UHTXLUHPHQWV��LQFOXGLQJ�EXVLQHVV�UHTXLUHPHQWV��
YLVXDO�UHTXLUHPHQWV��HQYLURQPHQWDO�UHTXLUHPHQWV��DQG�WHFKQLFDO�UHTXLUHPHQWV��

x 'HYHORSLQJ�WKH�GHVLJQ�VROXWLRQ��LQFOXGLQJ�WKH�SK\VLFDO�VSDFH��H�J���OLJKWLQJ��DLU�TXDOLW\��
ZRUNVSDFH��DQG�QRLVH���V\VWHP�GHVLJQ��DQG�XVHU�LQWHUIDFH��DQG�

x &RQGXFWLQJ�DQ�HYDOXDWLRQ��LQFOXGLQJ�XVDELOLW\�WHVWLQJ�RI�WKH�YLVXDO�DQG�HQYLURQPHQWDO�
UHTXLUHPHQWV�RI�ODWHQW�SULQW�H[DPLQDWLRQ�WDVNV�����

�
�

7KH�GHVLJQ�SURFHVV�UHIOHFWV�WKH�IDFW�WKDW�DOO�DVSHFWV�RI�WKH�ZRUNIORZ�DQG�HQYLURQPHQW�DUH�
LQWHUUHODWHG��$Q�H[DPLQDWLRQ�RI�D�IRUHQVLF�VHUYLFH�SURYLGHU¶V�SURFHVV�PDS�DQG�DQ�LQGHSHQGHQW�
GHWDLOHG�DQDO\VLV�RI�KRZ�ZRUN�LV�DFWXDOO\�SHUIRUPHG�FDQ�UHYHDO�SURFHGXUHV�WKDW�FDQ�OHDG�WR�HUURU��
&RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�WKH�QDWXUH�DQG�GHPDQGV�RI�WKH�ZRUN��WKH�WRROV�DQG�WHFKQRORJLHV�
XVHG��WKH�SK\VLFDO�HQYLURQPHQW��DQG�WKH�RUJDQL]DWLRQDO�FRQGLWLRQV��VXFK�DV�WKH�OHYHO�RI�
FRPPXQLFDWLRQ�DQG�FROODERUDWLRQ�DPRQJ�WKH�LQGLYLGXDOV�ZKR�SHUIRUP�WKH�ZRUN�RU�XVH�WKH�HQG�
SURGXFW��7KHVH�HOHPHQWV�DUH�LQWHUGHSHQGHQW��D�FKDQJH�LQ�RQH�ZRUN�HOHPHQW�KDV�LPSOLFDWLRQV�IRU�
WKH�RWKHU�HOHPHQWV��
�
���� 2EVHUYDWLRQV�RI�,PSDFW�)DFWRUV�
�
/DWHQW�SULQW�FRPSDULVRQV�UHTXLUH�FRQFHQWUDWLRQ��7KH�HQYLURQPHQW�LQ�ZKLFK�DQ�H[DPLQHU�ZRUNV�
LQIOXHQFHV�KLV�RU�KHU�DELOLW\�WR�PDLQWDLQ�WKH�QHFHVVDU\�OHYHO�RI�DWWHQWLYHQHVV��,W�LV�QRW�HQRXJK�WR�
FRQVLGHU�RQO\�KRZ�WKH�H[DPLQHU�ZLOO�ILW�DQG�IXQFWLRQ�LQ�WKH�VSDFH�IURP�D�SK\VLFDO�SHUVSHFWLYH��

�������������������������������������������������
����1LHOVHQ��RS��FLW���
����0DJXLUH��RS�FLW���,62�������������ZLWKGUDZQ���RS��FLW��
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$WWHQWLRQ�WR�WKH�LPSDFW�WKDW�WKH�SK\VLFDO�ZRUNVSDFH�PD\�KDYH�RQ�FRJQLWLYH�SURFHVVHV��LQFOXGLQJ�
DWWHQWLYHQHVV��DZDUHQHVV��SHUFHSWLRQ��UHDVRQLQJ��DQG�MXGJPHQW��LV�FULWLFDO���
�
7KH�IROORZLQJ�IDFWRUV��ZKLFK�DUH�GLVFXVVHG�EHORZ��FRXOG�LQIOXHQFH�WKH�ODWHQW�SULQW�H[DPLQHU¶V�
ZRUN��RFFXSDWLRQDO�KHDOWK�DQG�VDIHW\��PHGLFDO�VXUYHLOODQFH��ZRUNVWDWLRQ�FRQILJXUDWLRQV��VRIWZDUH�
DSSOLFDWLRQV�DQG�V\VWHPV��VFUHHQ�LQWHUIDFHV��WKH�SODFHPHQW��W\SH��DQG�IRUPDW�RI�LQVWUXFWLRQV��
DVVLVWDQFH��DQG�KHOS�GRFXPHQWDWLRQ��DLU�TXDOLW\��LQFOXGLQJ�WHPSHUDWXUH�DQG�KXPLGLW\��OLJKWLQJ��
QRLVH��LQWHUUXSWLRQV�RU�GLVWUDFWLRQV��ORFDWLRQ�RI�WKH�ZRUNVWDWLRQ��DQG�VWUHVV��
�
������ 2FFXSDWLRQDO�+HDOWK�DQG�6DIHW\�,VVXHV�
�
2FFXSDWLRQDO�KHDOWK�DQG�VDIHW\�ZLWKLQ�WKH�IRUHQVLF�ODERUDWRU\�V\VWHP�LV�PDQGDWRU\��+RZHYHU��
ZRUNSODFH�VDIHW\�LV�QRW�DOZD\V�D�FRQVFLRXV�RU�SULPDU\�FRQFHUQ�RI�ODWHQW�SULQW�H[DPLQHUV��7KH\�
DUH�JHQHUDOO\�EXV\�ZLWK�FDVHZRUN��WULDO�SUHSDUDWLRQ��SURILFLHQF\�WHVWLQJ��DQG�RWKHU�FRQFHUQV����
�
7KH�ODWHQW�SULQW�H[DPLQHU�KDV�WKH�SRWHQWLDO�WR�FRPH�LQ�FRQWDFW�ZLWK�PRVW�W\SHV�RI�SK\VLFDO�
HYLGHQFH�VXEPLWWHG�WR�WKH�IRUHQVLF�VHUYLFH�SURYLGHU��+D]DUGV�PD\�RULJLQDWH�IURP�WKH�LWHP�RI�
HYLGHQFH�WKURXJK�VKDUS�HGJHV��FKHPLFDO�DQG�ELRORJLFDO�FRQWDPLQDWLRQ��RU�RWKHU�KD]DUGV��WKH�
HYLGHQFH�PD\�DOVR�LQFOXGH�ILUHDUPV��DPPXQLWLRQ��RU�H[SORVLYHV��2I�VSHFLDO�FRQFHUQ�DUH�LWHPV�
FRQWDPLQDWHG�RU�VWDLQHG�ZLWK�KXPDQ�ERGLO\�IOXLGV��ZKLFK�PD\�FRQWDLQ�EORRG�ERUQH�SDWKRJHQV��
$GGLWLRQDOO\��ODWHQW�SULQW�SURFHVVLQJ�PD\�HPSOR\�KD]DUGRXV�FKHPLFDOV��SDUWLFXODWHV��DQG�LQWHQVH�
OLJKW�VRXUFHV��&KHPLFDO�H[SRVXUH�LV�D�VHULRXV�FRQFHUQ��'XULQJ�WKH�SURFHVVLQJ�RI�ODWHQW�SULQWV��
H[DPLQHUV�FRXOG�EH�H[SRVHG�WR�IXPHV��GXVW��DQG�WR[LF�RU�FDXVWLF�FKHPLFDOV��$GGLWLRQDOO\��SRVW�
DQDO\VLV�SURWHFWLRQ�RI�FHUWDLQ�ODWHQW�H[DPLQDWLRQV�RQ�SK\VLFDO�HYLGHQFH�PXVW�EH�HPSOR\HG�WR�
HOLPLQDWH�WKH�FKDQFH�RI�FRQWDPLQDWLRQ�WR�SHUVRQV�LQ�WKH�HYLGHQFH�FKDLQ�RI�SRVVHVVLRQ��7KLV�
W\SLFDOO\�LV�DFFRPSOLVKHG�E\�VWRULQJ�WKH�HYLGHQFH�LQ�D�FRQWDLQHU�WKDW�SUHYHQWV�WUDFH�UHDJHQW�
H[SRVXUH��
�
$Q�DFFLGHQW�FDQ�KDYH�DQ�HIIHFW�RQ�DQ�H[DPLQHU¶V�HIILFLHQF\�DQG�SHUIRUPDQFH�TXDOLW\��)RU�
H[DPSOH��D�PDOIXQFWLRQLQJ�IXPH�KRRG�FRXOG�H[SRVH�WKH�H[DPLQHU�WR�YDSRUV�WKDW�LPSDLU�
SHUIRUPDQFH��/LNHZLVH��DQ�HPSOR\HH�ZKR�VOLSV�DQG�IDOOV�LQ�WKH�ZRUN�DUHD�FRXOG�VSUDLQ�D�PXVFOH�
RU�IUDFWXUH�D�ERQH��UHTXLULQJ�PHGLFDO�DWWHQWLRQ�DQG�SRVVLEO\�UHVXOWLQJ�LQ�ORQJ�WHUP�SDLQ�RU�OLPLWHG�
UDQJH�RI�PRWLRQ�RU�GH[WHULW\��$Q�LQMXUHG�H[DPLQHU�PD\�KDYH�WR�FRPSHQVDWH�GXULQJ�WKH�
H[DPLQDWLRQ�SURFHGXUH��DQG�WKLV�FRXOG�DIIHFW�WKH�UHVXOWV���
 
0DQ\�VWDQGDUGV�DUH�UHOHYDQW�KHUH��LQFOXGLQJ�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�$GPLQLVWUDWLRQ�
�26+$��6WDQGDUGV�����&RGH�RI�)HGHUDO�5HJXODWLRQV��&)5��������������������26+$¶V�
EORRGERUQH�SDWKRJHQV�VWDQGDUG�����&)5�������������DQG�26+$¶V�UHTXLUHPHQWV�IRU�SHUVRQDO�
SURWHFWLYH�HTXLSPHQW�����&)5�������6XESDUW�,���*XLGHOLQHV�IRU�VDIHW\�FRPPLWWHHV�DUH�IRXQG�LQ�
���&)5�������$LUERUQH�FRQWDPLQDQW�OLPLWV�DUH�GHVFULEHG�LQ����&)5������������
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������ 0HGLFDO�6XUYHLOODQFH�
�
9LVLRQ�WHVWLQJ�LV�LPSRUWDQW�IRU�ODWHQW�SULQW�H[DPLQHUV��6WXGLHV�LQGLFDWH�WKDW�DJH��HQYLURQPHQW��DQG�
WDVN�VSHFLILF�DFWLYLW\�FDQ�FDXVH�YLVLRQ�WR�GHWHULRUDWH�����,W�LV�QRW�FOHDU�ZKLFK�WHVWV�DUH�WKH�PRVW�
DSSURSULDWH�IRU�HYDOXDWLQJ�YLVLRQ�FKDOOHQJHV�IRU�ODWHQW�SULQW�DQDO\VLV�����7DEOH�����LQGLFDWHV�WKH�
$PHULFDQ�2SWRPHWULF�$VVRFLDWLRQ¶V�UHFRPPHQGHG�IUHTXHQF\�IRU�H\H�H[DPLQDWLRQV�IRU�DGXOW�
SDWLHQWV��,QGLYLGXDOV�DW�ULVN�³LQFOXGH�WKRVH�ZLWK�GLDEHWHV��K\SHUWHQVLRQ��RU�D�IDPLO\�KLVWRU\�RI�
RFXODU�GLVHDVH��H�J���JODXFRPD��PDFXODU�GHJHQHUDWLRQ��«���WKRVH�ZRUNLQJ�LQ�RFFXSDWLRQV�WKDW�DUH�
KLJKO\�GHPDQGLQJ�YLVXDOO\�RU�H\H�KD]DUGRXV��WKRVH�WDNLQJ�SUHVFULSWLRQ�RU�QRQSUHVFULSWLRQ�GUXJV�
ZLWK�RFXODU�VLGH�HIIHFWV��WKRVH�ZHDULQJ�FRQWDFW�OHQVHV��DQG�WKRVH�ZLWK�RWKHU�KHDOWK�FRQFHUQV�RU�
FRQGLWLRQV�´���
�

��

� ([DPLQDWLRQ�,QWHUYDO�
3DWLHQW�$JH� $V\PSWRPDWLF��5LVN�)UHH�� $W�5LVN�

���WR����\HDUV� (YHU\���\HDUV� (YHU\���WR���\HDUV�RU�DV�UHFRPPHQGHG�
���WR����\HDUV� (YHU\���\HDUV� (YHU\���WR���\HDUV�RU�DV�UHFRPPHQGHG�
���\HDUV�DQG�ROGHU� (YHU\���\HDU� (YHU\���\HDU�RU�DV�UHFRPPHQGHG�

�
Table 7.1: Recommended eye examination frequency for adult patients���

�
 

9DULRXV�WHVWV�DUH�DYDLODEOH�WR�H[DPLQH�YLVXDO�SHUIRUPDQFH��)RU�H[DPSOH��WKH�6QHOOHQ�FKDUW�LV�
RIWHQ�XVHG�WR�PHDVXUH�YLVXDO�DFXLW\��/LNHZLVH��WKH�$PVOHU�*ULG��D�VTXDUH�JULG�ZLWK�D�EODFN�GRW�LQ�
WKH�FHQWHU��LV�XVHG�WR�GHWHFW�FKDQJHV�LQ�WKH�FHQWUDO�YLVXDO�ILHOG��3URSHU�XVH�RI�WKH�JULG�FDQ�GHWHFW�
YHU\�VXEWOH�FKDQJHV�LQ�YLVLRQ�FDXVHG�E\�D�VPDOO�DPRXQW�RI�IOXLG�XQGHU�WKH�UHWLQD���
 
&RQWUDVW�VHQVLWLYLW\�WHVWV�FKHFN�IRU�WKH�DELOLW\�WR�GLIIHUHQWLDWH�EHWZHHQ�OLJKW�DQG�GDUN��5HJXODU�XVH�
RI�WKH�+DPLOWRQ�9HDOH�FRQWUDVW�VHQVLWLYLW\�WHVW��LOOXVWUDWHG�LQ�)LJXUH������LV�RQH�HIIHFWLYH�ZD\�WR�

�������������������������������������������������
����6XQQHVV��-���*��5XELQ��&��$SSOHJDWH��HW�DO��³9LVXDO�)XQFWLRQ�$EQRUPDOLWLHV�DQG�3URJQRVLV�LQ�(\HV�ZLWK�$JH�
5HODWHG�*HRJUDSKLF�$WURSK\�RI�WKH�0DFXOD�DQG�*RRG�9LVXDO�$FXLW\�´�2SKWKDOPRORJ\���������������������6XQQHVV��
-���*��5XELQ��$��%URPDQ��HW�DO��³/RZ�/XPLQDQFH�9LVXDO�'\VIXQFWLRQ�DV�D�3UHGLFWRU�RI�6XEVHTXHQW�9LVXDO�$FXLW\�
/RVV�IURP�*HRJUDSKLF�$WURSK\�LQ�$JH�5HODWHG�0DFXODU�'HJHQHUDWLRQ�´�2SKWKDOPRORJ\��������������������0LGHQD��
(���$��'HJOL��0��%ODU]LQR��HW�DO��³0DFXODU�)XQFWLRQ�,PSDLUPHQW�LQ�(\HV�ZLWK�(DUO\�$JH�5HODWHG�0DFXODU�
'HJHQHUDWLRQ�´�,QYHVWLJDWLYH�2SKWKDOPRORJ\�	�9LVXDO�6FLHQFH������)HEUXDU\�������������$EUDPRY��,��DQG�-��
*RUGRQ��³&RORU�9LVLRQ�3DQHO�7HVWV��$�0HWULF�IRU�,QWHUSUHWLQJ�1XPHULF�$QDO\WLF�,QGLFHV�´�2SWRPHWU\�	�9LVLRQ�
6FLHQFH������������������0RQWpV�0LFy��5��DQG�7��)HUUHU�%ODVFR��³&RQWUDVW�6HQVLWLYLW\�/RVV�LQ�WKH�3HULSKHUDO�9LVXDO�
)LHOG�)ROORZLQJ�/DVHU�LQ�6LWX�.HUDWRPLOHXVLV�´�-RXUQDO�RI�&DWDUDFW�DQG�5HIUDFWLYH�6XUJHU\�������������������.RQ��
&��DQG�'��'H�$OZLV��³$�1HZ�&RORXU�9LVLRQ�7HVW�IRU�&OLQLFDO�8VH�´�(\H��/RQGRQ��(QJODQG�������SW�������������������
����3RZHUV��0��³3DSHU�7RROV�IRU�$VVHVVLQJ�9LVXDO�)XQFWLRQ�´�2SWRPHWU\�	�9LVLRQ�6FLHQFH�������������������%DUWOHWW��
+���/��'DYLHV��DQG�)��(SHUMHVL��³7KH�0DFXODU�0DSSLQJ�7HVW��$�5HOLDELOLW\�6WXG\�´�%0&�2SKWKDOPRORJ\�������������
����/HDW��6��DQG�*��:RR��³7KH�9DOLGLW\�RI�&XUUHQW�&OLQLFDO�7HVWV�RI�&RQWUDVW�6HQVLWLYLW\�DQG�7KHLU�$ELOLW\�WR�3UHGLFW�
5HDGLQJ�6SHHG�LQ�/RZ�9LVLRQ�´�(\H��/RQGRQ��(QJODQG�������SW�����������������:LWPHU��0���&��0DUJR��DQG�0��
'UXFNHU��³7LOWHG�2SWLF�'LVNV�´�6XUYH\�RI�2SKWKDOPRORJ\������������������%DUQKDUGW��&���6��&ORFN��%��'HPPHU��HW�DO��
³&RORU�9LVLRQ�6FUHHQLQJ�IRU�,QGLYLGXDOV�ZLWK�,QWHOOHFWXDO�'LVDELOLWLHV��$�&RPSDULVRQ�%HWZHHQ�WKH�1HLW]�7HVW�RI�
&RORU�9LVLRQ�DQG�&RORU�9LVLRQ�7HVWLQJ�0DGH�(DV\�´�2SWRPHWU\������������������,VDDF��'���0��$YLOD��DQG�$��
&LDOGLQL��³&RPSDULVRQ�RI�WKH�2ULJLQDO�$PVOHU�*ULG�ZLWK�WKH�3UHIHUHQWLDO�+\SHUDFXLW\�3HULPHWHU�IRU�'HWHFWLQJ�
&KRURLGDO�1HRYDVFXODUL]DWLRQ�LQ�$JH�5HODWHG�0DFXODU�'HJHQHUDWLRQ�´�2SWRPHWU\������������������
����$PHULFDQ�2SWRPHWULF�$VVRFLDWLRQ��&RPSUHKHQVLYH�$GXOW�(\H�DQG�9LVLRQ�([DPLQDWLRQ��$PHULFDQ�2SWRPHWULF�
$VVRFLDWLRQ��������
����$GDSWHG�IURP�$PHULFDQ�2SWRPHWULF�$VVRFLDWLRQ��RS��FLW��
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PRQLWRU�FRQWUDVW�VHQVLWLYLW\�IXQFWLRQ�RYHU�WLPH����
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LQFOXGH�D�EDVHOLQH�YLVXDO�H[DPLQDWLRQ�IROORZHG�E\�
DQQXDO�YLVLRQ�WHVWLQJ�WR�GHWHFW�YLVLRQ�GHILFLHQFLHV�WKDW�
PD\�DIIHFW�LQWHUSUHWDWLRQ�RI�WKH�HYLGHQFH��7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�VXSSRUW�
UHVHDUFK�WR�GHWHUPLQH�WKH�PRVW�DSSURSULDWH�WHVWV�RI�YLVXDO�IXQFWLRQ�IRU�IULFWLRQ�ULGJH�
H[DPLQHUV���

�
������ :RUNVWDWLRQ�&RQILJXUDWLRQ�
�
:RUNVWDWLRQ�FRQVLGHUDWLRQV�LQFOXGH�WKH�SK\VLFDO�ORFDWLRQ�DQG�
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&RPSOLFDWLQJ�WKLV�GHVLJQ�LVVXH�LV�WKH�IDFW�WKDW�PDQ\�H[DPLQHUV�
DUH�UHTXLUHG�WR�VKDUH�ZRUNVWDWLRQV�DFURVV�VKLIWV��,QDGHTXDFLHV�
FDQ�LQFOXGH�QRQDGMXVWDEOH�NH\ERDUGV��DZNZDUG�SRVLWLRQLQJ�RI�
WKH�PRXVH��FKDLUV��GHVNV��DQG�PRQLWRUV�WKDW�DUH�QRW�DGMXVWDEOH�WR�
DFFRPPRGDWH�IRU�GLIIHUHQW�XVHU�KHLJKWV��LQDGHTXDWH�GHVN�VSDFH�IRU�SDSHUV��ZRUN�SURGXFWV��DQG�
HTXLSPHQW��LQVXIILFLHQW�OHJ�DQG�NQHH�URRP�XQGHU�WKH�GHVN��IXUQLWXUH�WKDW�LPSHGHV�HTXLSPHQW�
DFFHVV��DQG�OLJKWLQJ�WKDW�FDQQRW�EH�DGMXVWHG�IRU�XVLQJ�PDJQLILHUV��
�
7KH�ZRUNLQJ�HQYLURQPHQW�DQG�XVHU�ZRUN�SRVWXUH�DUH�FULWLFDO�LQ�SUHYHQWLQJ�UHSHWLWLYH�PRWLRQ�
LQMXULHV��7KH�LPSDFW�RI�HUJRQRPLFV�RQ�LQGLYLGXDO�SURGXFWLYLW\�LQ�GRPDLQV�VXFK�DV�DXWRPRELOH�
PDQXIDFWXUH��IRRG�SURFHVVLQJ��DQG�KHDOWKFDUH�LV�ZHOO�GRFXPHQWHG����

�������������������������������������������������
����7KH�+DPLOWRQ�9HDOH�FRQWUDVW�VHQVLWLYLW\�FKDUW�VKRXOG�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�DQ�$PVOHU�*ULG�WR�GHWHFW�YLVXDO�
IXQFWLRQ�ORVV�LQ�DOO�FDVHV�ZLWK�PDFXODU�GHJHQHUDWLRQ��

�*RRG�HUJRQRPLF�GHVLJQV�

����&RFFL��6���.��1DPDLVYD\DP��DQG�3��%RUGL��³$Q�,QYHVWLJDWLRQ�RI�(UJRQRPLF�'HVLJQ�DQG�3URGXFWLYLW\�
,PSURYHPHQWV�LQ�)RRGVHUYLFH�3URGXFWLRQ�7DEOHV�´�)RRGVHUYLFH�5HVHDUFK�,QWHUQDWLRQDO�����������������.ROLFK��0��
DQG�6��7DERXQ��³(UJRQRPLFV�0RGHOLQJ�DQG�(YDOXDWLRQ�RI�$XWRPRELOH�6HDW�&RPIRUW�´�(UJRQRPLFV������QR�����-XQH�

Figure 7.3: An example of 
a poorly designed 

workstation�

Figure 7.2: The Hamilton Veale 
contrast sensitivity test 
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WHVWLQJ�LV�QHFHVVDU\�WR�FUHDWH�VXFFHVVIXO�DQG�XVDEOH�
SURGXFWV�DQG�SURFHVVHV��7KH�XVDELOLW\�WHVWLQJ�DQG�
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Figure 7.4: An example of a poorly 
designed user interface 

smitherjen
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RQOLQH�GRFXPHQWDWLRQ�LV�OLWWOH�PRUH�WKDQ�SDSHU�GRFXPHQWDWLRQ�GLVSOD\HG�RQ�D�FRPSXWHU�VFUHHQ��
'HVLJQHUV�RI�RQOLQH�LQVWUXFWLRQ�DQG�GRFXPHQWDWLRQ�VKRXOG�FRQVLGHU�WKH�GHOLYHU\�WHFKQLTXH�DQG�
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RI�LQGRRU�DLU�TXDOLW\�GHSHQGLQJ�RQ�ORFDO�UHTXLUHPHQWV��FRQVWUDLQWV��DQG�H[SHFWDWLRQV�����
�

�

/LJKWLQJ�
([DPLQHUV�PD\�H[SHULHQFH�YLVLRQ�SUREOHPV��H\HVWUDLQ��DQG�LQMXU\�ZLWK�LQVXIILFLHQW�RU�
LQDSSURSULDWH�OLJKWLQJ��3ODFLQJ�PRQLWRUV�LQ�IURQW�RI�ZLQGRZV�LQFUHDVHV�JODUH��*ODUH�IURP�QRQ�
DGMXVWDEOH�DQG�QRQ�GLUHFWLRQDO�OLJKWLQJ�IL[WXUHV�DQG�ODPSV�UHVXOWV�LQ�VTXLQWLQJ��,QDGHTXDWH�OHYHOV�
RI�OLJKW�IRU�WKH�WDVN��LQFRQVLVWHQW�EDFNJURXQG�OXPLQRVLW\��D�ODFN�RI�QDWXUDO�OLJKWLQJ��D�ODFN�RI�
ZLQGRZ�IL[WXUHV�WR�FRQWURO�QDWXUDO�OLJKW��DV�ZHOO�DV�QRQ�DGMXVWDEOH�ODPSV�IRU�XVH�GXULQJ�
PDJQLILFDWLRQ�DOO�FDQ�FDXVH�JODUH��+RZHYHU��VWXGLHV�KDYH�IRXQG�WKDW�D�YLHZ�RXW�D�ZLQGRZ�LV�
DVVRFLDWHG�ZLWK�EHWWHU�ZRUNHU�SHUIRUPDQFH��OHVV�IDWLJXH��DQG�EHWWHU�VHOI�UHSRUWHG�KHDOWK�

�������������������������������������������������������������������������������������������������������������������������������������������������������������
����,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,QIRUPDWLRQ�7HFKQRORJ\²8VHU�6\VWHP�,QWHUIDFHV�DQG�6\PEROV²
,FRQ�6\PEROV�DQG�)XQFWLRQV��,62�,(&�������������,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������
����6HSSlQHQ��2���:��)LVN��DQG�4��/HL��(IIHFW�RI�7HPSHUDWXUHV�RQ�7DVN�3HUIRUPDQFH�LQ�2IILFH�(QYLURQPHQW��+HOVLQNL�
8QLY��RI�7HFKQRORJ\��/DERUDWRU\�RI�+HDWLQJ��9HQWLODWLQJ��DQG�$LU�&RQGLWLRQLQJ��-XO\�������
����)HGHUVSHLO��&���*��/XL��0��/DKLII��HW�DO��³:RUNHU�3HUIRUPDQFH�DQG�9HQWLODWLRQ��$QDO\VHV�RI�,QGLYLGXDO�'DWD�IRU�
&DOO�&HQWHU�:RUNHUV�´�,QGRRU�$LU�����������������
����:DUJRFNL��3���'��:\RQ��-��6XQGHOO��HW�DO��³7KH�(IIHFWV�RI�2XWGRRU�$LU�6XSSO\�5DWH�LQ�DQ�2IILFH�RQ�3HUFHLYHG�$LU�
4XDOLW\��6LFN�%XLOGLQJ�6\QGURPH��6%6��6\PSWRPV�DQG�3URGXFWLYLW\�´�,QGRRU�$LU������QR���������������±����)DQJ��
/���'��:\RQ��*��&ODXVHQ��HW�DO��³,PSDFW�RI�,QGRRU�$LU�7HPSHUDWXUH�DQG�+XPLGLW\�LQ�DQ�2IILFH�RQ�3HUFHLYHG�$LU�
4XDOLW\��6%6�6\PSWRPV�DQG�3HUIRUPDQFH�´�,QGRRU�$LU������VXSS��������������±����
����8�6��'HSDUWPHQW�RI�/DERU��2FFXSDWLRQDO�6DIHW\�	�+HDOWK�$GPLQLVWUDWLRQ��26+$�7HFKQLFDO�0DQXDO��6HFWLRQ�,,,��
&KDSWHU����,QGRRU�$LU�4XDOLW\�,QYHVWLJDWLRQ��2FFXSDWLRQDO�6DIHW\�	�+HDOWK�$GPLQLVWUDWLRQ��������
����,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��%XLOGLQJ�(QYLURQPHQW�'HVLJQ²,QGRRU�$LU�4XDOLW\²0HWKRGV�RI�
([SUHVVLQJ�WKH�4XDOLW\�RI�,QGRRU�$LU�IRU�+XPDQ�2FFXSDQF\��,62�������������,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�
6WDQGDUGL]DWLRQ��������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����$�6\VWHPV�$SSURDFK�WR�WKH�:RUN�(QYLURQPHQW�

����

FRQGLWLRQV�����+LJKHU�OHYHOV�RI�GD\OLJKW�LOOXPLQDWLRQ�KDYH�D�SRVLWLYH�LPSDFW�RQ�DWWHQWLRQ�VSDQ�DQG�
VKRUW�WHUP�PHPRU\�WHVWV����
�

�

/LJKWLQJ�FRQGLWLRQV�DIIHFW�LQGLYLGXDO�SHUIRUPDQFH�YLD�WKH�YLVXDO��FLUFDGLDQ��DQG�SHUFHSWXDO�
V\VWHPV�����7KH�OLJKWLQJ�FRQGLWLRQV�GHWHUPLQH�WKH�FDSDELOLWLHV�RI�WKH�YLVXDO�V\VWHP��7KH�VWDWH�RI�
WKH�FLUFDGLDQ�V\VWHP��VOHHS�ZDNH�F\FOH��LV�LQIOXHQFHG�E\�WKH�OLJKW�GDUN�F\FOH��$QG�WKH�³PHVVDJH´�
GHOLYHUHG�E\�WKH�SHUFHSWXDO�V\VWHP�LV�LQIOXHQFHG�E\�PDQ\�IDFWRUV��LQFOXGLQJ�OLJKW����

�

�%HFDXVH�WKH�
QHHG�IRU�YDU\LQJ�OHYHOV�RI�OLJKW�JUHDWO\�DIIHFWV�H[DPLQHUV¶�DELOLW\�WR�FRPSOHWH�WKHLU�WDVNV�TXLFNO\��
HIILFLHQWO\��DQG�FRUUHFWO\��PDQDJHUV�DQG�HQYLURQPHQW�GHVLJQHUV�VKRXOG�WDNH�WKH�IROORZLQJ�DFWLRQV��

x 3ODFH�PRQLWRUV�DZD\�IURP�ZLQGRZV�WR�UHGXFH�JODUH�DQG�UHIOHFWLRQV��
x 3URYLGH�PRQLWRU�DQWL�JODUH�VFUHHQV��
x 7LOW�WKH�PRQLWRU�VFUHHQ�WR�DYRLG�UHIOHFWLRQV��
x $GMXVW�VFUHHQ�RU�FKDUDFWHU�EDFNJURXQG�FRORUV��H�J���EODFN�FKDUDFWHUV�RQ�D�ZKLWH�VFUHHQ�

ZLOO�SURGXFH�OHVV�JODUH�WKDQ�ZKLWH�FKDUDFWHUV�RQ�D�EOXH�EDFNJURXQG���
x 8VH�FHLOLQJ�IL[WXUHV�WKDW�SURYLGH�FRQWUROOHG��LQGLUHFW�OLJKWLQJ���
x ,QVWDOO�DGMXVWDEOH�OLJKW�OHYHO�VZLWFKHV��
x ,QVWDOO�DQG�XVH�ZLQGRZ�EOLQGV�WR�FRQWURO�RXWVLGH�OLJKW���
x 8VH�WDVN�OLJKWV�SRVLWLRQHG�WR�DYRLG�VKDGRZV��
x 3URYLGH�RSWLPDO�OLJKWLQJ�IRU�H[DPLQHUV�XVLQJ�ORXSHV��DQG�
x 5HGXFH�RWKHU�EULJKWQHVV�VRXUFHV��VXFK�DV�JORVV\��UHIOHFWLYH�SDLQWV�RQ�ZDOOV�RU�KLJKO\�

UHIOHFWLYH�ZRUN�VXUIDFHV��
�
$SSOLFDEOH�VWDQGDUGV�LQFOXGH�,62�������LQWHULRU�OLJKWLQJ��LQFOXGLQJ�ZRUNSODFH��HPHUJHQF\��DQG�
VDIHW\�OLJKWLQJ�����
�

�

1RLVH�
1RLVH�LQWHUIHUHV�ZLWK�ZRUNHU�SHUIRUPDQFH����

�������������������������������������������������
����&ROOLQV��%��:LQGRZV�DQG�3HRSOH��$�/LWHUDWXUH�6XUYH\��3V\FKRORJLFDO�5HDFWLRQ�WR�(QYLURQPHQWV�:LWK�DQG�
:LWKRXW�:LQGRZV��8�6��'HSW��RI�&RPPHUFH��1DWLRQDO�%XUHDX�RI�6WDQGDUGV��������.DSODQ��5��DQG�6��.DSODQ��7KH�
([SHULHQFH�RI�1DWXUH��$�3V\FKRORJLFDO�3HUVSHFWLYH��&DPEULGJH�8QLYHUVLW\�3UHVV���������

�1RLVH�FDQ�SUHYHQW�ZRUNHUV�IURP�KHDULQJ�VLJQDOV�
DQG�FDQ�LQWHUIHUH�ZLWK�D�ZRUNHU¶V�PHQWDO�DQG�SK\VLFDO�FRQGLWLRQ��,QGHHG��QRLVH�FDQ�EH�D�KHDOWK�
KD]DUG��,W�FDQ�SURGXFH�VHULRXV�SK\VLFDO�DQG�PHQWDO�SHUIRUPDQFH�SUREOHPV�DQG�SV\FKRORJLFDO�
VWUHVV��:RUNHUV�LQ�GHSDUWPHQWV�ZLWK�KLJK�QRLVH�OHYHOV�KDYH�PRUH�GLVFLSOLQDU\�DFWLRQV�DQG�
DEVHQWHHLVP�DQG�OHVV�SURGXFWLYLW\��1RLVH�DOVR�DSSHDUV�WR�DIIHFW�WKH�TXDOLW\�RI�ZRUN�DQG�DFFLGHQW�

����+HVFKRQJ�0DKRQH�*URXS��:LQGRZV�DQG�2IILFHV��$�6WXG\�RI�2IILFH�:RUNHU�3HUIRUPDQFH�DQG�WKH�,QGRRU�
(QYLURQPHQW�±�&(&�3,(5�������������
����/HVOLH��5��³&DSWXULQJ�WKH�'D\OLJKW�'LYLGHQG�LQ�%XLOGLQJV��:K\�DQG�+RZ"´�%XLOGLQJ�DQG�(QYLURQPHQW������QR����
�)HEUXDU\�����������±������
����%R\FH��3���&��+XQWHU��DQG�2��+RZOHWWH��7KH�%HQHILWV�RI�'D\OLJKW�7KURXJK�:LQGRZV��/LJKWLQJ�5HVHDUFK�&HQWHU��
5HQVVHODHU�3RO\WHFKQLF�,QVWLWXWH��������-XVOHQ��+��DQG�$��7HQQHU��³0HFKDQLVPV�,QYROYHG�LQ�(QKDQFLQJ�+XPDQ�
3HUIRUPDQFH�E\�&KDQJLQJ�WKH�/LJKWLQJ�LQ�7KH�,QGXVWULDO�:RUNSODFH�´�,QWHUQDWLRQDO�-RXUQDO�RI�,QGXVWULDO�
(UJRQRPLFV������������������
����,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��/LJKWLQJ�RI�:RUN�3ODFHV��,62������������,QWHUQDWLRQDO�
2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������
����0RUULVRQ��:���(��+DDV��'��6KDIIQHU��HW�DO��³1RLVH��6WUHVV��DQG�$QQR\DQFH�LQ�D�3HGLDWULF�,QWHQVLYH�&DUH�8QLW�´�
&ULWLFDO�&DUH�0HGLFLQH������QR�����������������7RSI��0��³+RVSLWDO�1RLVH�3ROOXWLRQ��$Q�(QYLURQPHQWDO�6WUHVV�0RGHO�
WR�*XLGH�5HVHDUFK�DQG�&OLQLFDO�,QWHUYHQWLRQV�´�-RXUQDO�RI�$GYDQFHG�1XUVLQJ������������������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
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�

�
�
&KDSWHU����$�6\VWHPV�$SSURDFK�WR�WKH�:RUN�(QYLURQPHQW�

����

UDWHV�����$OWKRXJK�KXPDQV�RIWHQ�DGMXVW�E\�LJQRULQJ�QRLVH��WKH�HDU�GRHV�QRW�VWRS�SURFHVVLQJ�
VRXQG����

�

�'LVWUDFWLQJ�QRLVH�VRXUFHV�FDQ�UDQJH�IURP�RYHUKHDG�SDJLQJ�V\VWHPV�DQG�HTXLSPHQW�
DODUPV�WR�+9$&�V\VWHPV��SOXPELQJ��DQG�RWKHU�HPSOR\HHV���

,Q�D�PDMRULW\�RI�WKH�RUJDQL]DWLRQV�VWXGLHG��WKH�1,67�WHDP�REVHUYHG�VWDII�PHPEHUV�SOD\LQJ�PXVLF�
DQG�KDYLQJ�FRQYHUVDWLRQV�WKDW�FRXOG�EH�GLVWUDFWLQJ��0DWHULDOV�WKDW�DEVRUE�VRXQG��VXFK�DV�FHLOLQJ�
DQG�ZDOO�PDWHULDOV�DQG�FDUSHWLQJ��FDQ�PLWLJDWH�WKH�LPSDFW�RI�QRLVH�DW�D�PRGHVW�FRVW�����$SSOLFDEOH�
VWDQGDUGV�DUH�,62����������DQG�26+$���������
�

��

������ 'LVWUDFWLRQV�
�
,QWHUUXSWLRQV�
,QWHUUXSWLRQV�RI�WKH�H[DPLQDWLRQ�SURFHVV�FDQ�LQWURGXFH�HUURU��,QWHUUXSWLRQV�FDQ�FRPH�IURP�DQ\�
QXPEHU�RU�VRXUFHV��EXW�WKH�GHVLJQ�RI�WKH�ZRUNVSDFH�FDQ�PLWLJDWH�VRPH�RI�WKHP����

�

�6XFK�
LQWHUUXSWLRQV�FDQ�KDOW�WKH�H[DPLQDWLRQ�SURFHVV�RU�FDQ�UHVXOW�LQ�WKH�H[DPLQHU�DWWHPSWLQJ�WR�PDQDJH�
WKH�LQWHUUXSWLRQ�ZKLOH�FRQWLQXLQJ�ZLWK�WKH�H[DPLQDWLRQ��$IWHU�DQ�LQWHUUXSWLRQ��DQ�H[DPLQDWLRQ�
PLJKW�QRW�FRQWLQXH�DW�WKH�VDPH�SRLQW�DV�LW�HQGHG���

&RQYHUVDWLRQV�DUH�D�FRPPRQ�IRUP�RI�LQWHUUXSWLRQ��5HVHDUFK�UHYHDOV�WKDW�LQ�RQO\�OLPLWHG�
FLUFXPVWDQFHV�DUH�SHRSOH�DEOH�WR�SHUIRUP�WZR�WDVNV�FRQFXUUHQWO\�����&RQYHUVDWLRQV�DFWXDOO\�
GHPDQG�D�KLJK�OHYHO�RI�FRJQLWLYH�SURFHVVLQJ�WR�EH�DWWHQWLYH�DQG�WR�IRUPXODWH�D�UHVSRQVH��$Q�
H[DPLQHU�ZKRVH�DWWHQWLRQ�LV�GLYHUWHG�IURP�WKH�SULPDU\�WDVN�EHFRPHV�YXOQHUDEOH�WR�PDNLQJ�D�
PLVWDNH����
�

�

/DWHQW�SULQW�FRPSDULVRQ�ZRUNVWDWLRQV�FDQ�EH�GHVLJQHG�DV�DQ�RSHQ�VSDFH��D�VHPL�SULYDWH�RIILFH��RU�
D�SULYDWH�RIILFH��,Q�WKH�RSHQ�VSDFH�RU�VHPL�SULYDWH�RIILFH�GHVLJQ��WKH�H[DPLQHU�LV�OLNHO\�WR�EH�
VXEMHFW�WR�XQVROLFLWHG�FRQYHUVDWLRQ�HLWKHU�GLUHFWHG�WR�KLP�RU�RYHUKHDUG�IURP�RWKHUV�LQ�WKH�VDPH�
DUHD��,Q�D�PDMRULW\�RI�LQFLGHQWV�LQYROYLQJ�FRFNSLW�FUHZ�HUURUV�VWXGLHG�E\�WKH�1DWLRQDO�$HURQDXWLFV�
DQG�6SDFH�$GPLQLVWUDWLRQ��1$6$���WKH�FUHZV�UHSRUWHG�KDYLQJ�EHHQ�GLVWUDFWHG�E\�FRQYHUVDWLRQ�DW�

�������������������������������������������������
����1RZHLU��0��³1RLVH�([SRVXUH�DV�5HODWHG�WR�3URGXFWLYLW\��'LVFLSOLQDU\�$FWLRQV��$EVHQWHHLVP��DQG�$FFLGHQWV�
$PRQJ�7H[WLOH�:RUNHUV�´�-RXUQDO�RI�6DIHW\�5HVHDUFK������������������0X]DPPLO��0���$��.KDQ��)��+DVDQ��HW�DO��
³(IIHFW�RI�1RLVH�RQ�+XPDQ�3HUIRUPDQFH�8QGHU�9DULDEOH�/RDG�LQ�D�'LH�&DVWLQJ�,QGXVWU\�±�$�&DVH�6WXG\�´�-RXUQDO�
RI�(QYLURQPHQWDO�6FLHQFH�(QJLQHHULQJ�����������������
����2ODRVXP��$���2��2JXQGLUDQ��DQG�-��7RELK��³+HDOWK�+D]DUGV�RI�1RLVH��$�5HYLHZ�$UWLFOH�´�5HVHDUFK�-RXUQDO�RI�
0HGLFDO�6FLHQFHV�����������������
����1DWLRQDO�$FDGHP\�RI�6FLHQFHV��,QVWLWXWH�RI�0HGLFLQH��%RDUG�RQ�+HDOWK�&DUH�6HUYLFHV��.HHSLQJ�3DWLHQWV�6DIH��
7UDQVIRUPLQJ�WKH�:RUN�(QYLURQPHQW�IRU�1XUVHV��1DWLRQDO�$FDGHPLHV�3UHVV��������
����,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��$FRXVWLFV²1RLVH�(PLWWHG�E\�0DFKLQHU\�DQG�(TXLSPHQW²
'HWHUPLQDWLRQ�RI�(PLVVLRQ�6RXQG�3UHVVXUH�/HYHOV�DW�D�:RUN�6WDWLRQ�DQG�DW�2WKHU�6SHFLILHG�3RVLWLRQV�LQ�DQ�
(VVHQWLDOO\�)UHH�)LHOG�RYHU�D�5HIOHFWLQJ�3ODQH�ZLWK�1HJOLJLEOH�(QYLURQPHQWDO�&RUUHFWLRQV��,62�������������
,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ���������
����8�6��'HSDUWPHQW�RI�/DERU��2FFXSDWLRQDO�6DIHW\�	�+HDOWK�$GPLQLVWUDWLRQ��5HJXODWLRQV��6WDQGDUGV²���&)5���
3DUW����������2FFXSDWLRQDO�1RLVH�([SRVXUH��2FFXSDWLRQDO�6DIHW\�	�+HDOWK�$GPLQLVWUDWLRQ��������
����&DUD\RQ��3���&��$OYDUDGR��DQG�$��+XQGW��5HGXFLQJ�:RUNORDG�DQG�,QFUHDVLQJ�3DWLHQW�6DIHW\�WKURXJK�:RUN�DQG�
:RUNVSDFH�'HVLJQ��&HQWHU�IRU�4XDOLW\�DQG�3URGXFWLYLW\�,PSURYHPHQW��8QLYHUVLW\�RI�:LVFRQVLQ�0DGLVRQ��������
����5RVHNLQG��0���3��*DQGHU��/��&RUQHOO��HW�DO��&UHZ�)DFWRUV�LQ�)OLJKW�2SHUDWLRQV�;��$OHUWQHVV�0DQDJHPHQW�LQ�
)OLJKW�2SHUDWLRQV�(GXFDWLRQ�0RGXOH��1DWLRQDO�$HURQDXWLFV�DQG�6SDFH�$GPLQLVWUDWLRQ��������
����,ELG��
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�
�
&KDSWHU����$�6\VWHPV�$SSURDFK�WR�WKH�:RUN�(QYLURQPHQW�

����

WKH�WLPH�RI�WKH�LQFLGHQWV����

�

�7KH�XVH�RI�SULYDWH�RIILFH�VSDFH�VLJQLILFDQWO\�UHGXFHV�WKH�RFFXUUHQFHV�
RI�LQWHUUXSWLRQ�GXH�WR�FRQYHUVDWLRQ��:KLOH�QRW�WKH�SUHIHUUHG�DUUDQJHPHQW��VHPL�SULYDWH�GHVLJQV�
FDQ�RIIHU�VRPH�SURWHFWLRQ�ZKHQ�DUUDQJHG�VR�WKDW�H[DPLQHUV�GR�QRW�GLUHFWO\�IDFH�HDFK�RWKHU��

([DPSOHV�RI�RWKHU�IRUPV�RI�FRPPXQLFDWLRQ�WKDW�FDQ�LQWHUUXSW�WKH�FRJQLWLYH�SURFHVV�LQFOXGH�
SKRQHV��SDJLQJ�V\VWHPV��DQG�HPDLO��,W�LV�SRVVLEOH�WR�FRQWURO�HDFK�RI�WKHVH�LQ�WKH�RIILFH�GHVLJQ��,Q�
WKLV�FDVH��RSHUDWLRQDO�SROLFLHV�VKRXOG�DGGUHVV�ZKHQ�LW�LV�SHUPLVVLEOH�WR�PXWH�VXFK�
FRPPXQLFDWLRQV�V\VWHPV��7KH�1,67�WHDP�REVHUYHG�WKDW�DOWKRXJK�H[DPLQHUV�ZHUH�PRUH�OLNHO\�WR�
FRPPHQW�RQ�WKH�GLVWUDFWLQJ�HIIHFW�RI�WHOHSKRQH�DQG�SDJLQJ�V\VWHPV��JUHDWHU�DWWHQWLRQ�ZDV�JLYHQ�
WR�WKH�,QWHUQHW�ZKHQ�LW�ZDV�DYDLODEOH���
�
7KH�IDFW�WKDW�DQ�H[DPLQHU�KDV�PDQ\�UHVSRQVLELOLWLHV�FRPSOLFDWHV�WKH�LVVXH�RI�LQWHUUXSWLRQV��
6HUYLQJ�LQ�D�WUDLQLQJ��VXSHUYLVRU\��RU�PDQDJHPHQW�UROH��EHLQJ�FDOOHG�DV�D�ZLWQHVV�IRU�WKH�FRXUW��
DQG�EHLQJ�RQ�FDOO�WR�UHVSRQG�WR�FULPH�VFHQHV�PD\�VRPHWLPHV�DIIHFW�DQ�RQJRLQJ�H[DPLQDWLRQ��
&DUHIXO�PDQDJHPHQW�FDQ�PLWLJDWH�WKH�HIIHFWV�WKURXJK�DSSURSULDWH�VFKHGXOLQJ��,Q�DGGLWLRQ��
H[DPLQHUV�ZKR�DOVR�VHUYH�DV�FULPH�VFHQH�WHFKQLFLDQV�VKRXOG�EH�QHLWKHU�UHTXLUHG�QRU�SHUPLWWHG�WR�
PRQLWRU�D�GLVSDWFK�UDGLR�IRU�SXUSRVHV�RI�WDNLQJ�FDOOV�IRU�VHUYLFH��0DQ\�LQGLYLGXDOV�ZKR�EHFRPH�
DFFXVWRPHG�WR�EHLQJ�RQ�FDOO�IDLO�WR�UHFRJQL]H�WKH�FRJQLWLYH�HIIRUW�UHTXLUHG�WR�EH�DWWHQWLYH�WR�ZKDW�
LV�EHLQJ�EURDGFDVW��0DQDJHUV�VKRXOG�UHO\�RQ�DOWHUQDWLYH�IRUPV�RI�QRWLILFDWLRQ��LQFOXGLQJ�D�
VFUHHQLQJ�SURFHVV�E\�VWDII�PHPEHUV�RXWVLGH�WKH�H[DPLQDWLRQ�ZRUN�DUHD���
�
/RFDWLRQ�
/RFDWLRQ�UHIHUV�WR�WKH�HQYLURQPHQWDO�DQG�SK\VLFDO�FKDUDFWHULVWLFV�RI�WKH�ZRUNVSDFH��2I�FRQFHUQ�LV�
KRZ�WKH�SK\VLFDO�HQYLURQPHQW�LQIOXHQFHV�V\VWHP�GHVLJQ�DQG�XVDJH��7KH�1,67�WHDP�REVHUYHG�WKH�
LPSDFW�RI�ORFDWLRQ�RQ�YDULRXV�DVSHFWV��LQFOXGLQJ���
�

x 7RR�PDQ\�GLVSDUDWH�V\VWHPV�ORFDWHG�RQ�PXOWLSOH�ZRUNVWDWLRQV�DQG�SODWIRUPV�PDNH�LW�
GLIILFXOW�WR�GHVLJQ�WKH�V\VWHP�WR�PHHW�WKH�XVHU¶V�DQWKURSRPHWULF�DQG�HUJRQRPLF�
UHTXLUHPHQWV��

x 1RW�DOO�H[DPLQHUV�ZRUN�LQ�D�ODERUDWRU\�HQYLURQPHQW²VRPH�ZRUN�LQ�FXELFOHV��RWKHUV�
VKDUH�RIILFH�VSDFH��DQG�VRPH�KDYH�SULYDWH�RIILFHV²ZKLFK�FRPSOLFDWHV�D�FRQVLVWHQW�
HUJRQRPLF�GHVLJQ��DQG�

x /DERUDWRULHV�KDYH�LQFUHDVHG�OHYHOV�RI�QRLVH�DQG�PRYHPHQW�GXH�WR�PXOWLSOH�SURFHVVHV�
RFFXUULQJ�RYHU�PXOWLSOH�ZRUNVWDWLRQV���

�
6LQFH�ODWHQW�SULQW�H[DPLQDWLRQ�LV�QRW�DOZD\V�OLPLWHG�WR�D�VLGH�E\�VLGH�FRPSDULVRQ�FDSDEOH�RI�EHLQJ�
SHUIRUPHG�LQ�D�VLQJOH�FRQILQHG�VSDFH��VXFK�DV�D�GHVNWRS��H[DPLQHUV�PXVW�LQWHUIDFH�ZLWK�PXOWLSOH�
V\VWHPV�GXULQJ�WKH�ZRUNGD\��([DPLQHUV�RIWHQ�XVH�$),6�DQG�GLJLWDO�LPDJLQJ�V\VWHPV�WKDW�DUH�QRW�
ZHOO�LQWHJUDWHG�DQG�WKDW�UHVLGH�RQ�GLVSDUDWH�ZRUNVWDWLRQV��$V�D�UHVXOW��URXWLQH�WDVN�FRPSOHWLRQ�
UHTXLUHV�D�JUHDW�GHDO�RI�PRYHPHQW�EHWZHHQ�ZRUNVWDWLRQV��DFURVV�PXOWLSOH�LQWHUIDFHV��DQG�
VRPHWLPHV�EHWZHHQ�URRPV��7KLV�DFWLYLW\�FDXVHV�WKH�H[DPLQHU�WR�PRYH�IURP�RQH�VSDFH�WR�DQRWKHU�
FDUU\LQJ�FDVH�ILOHV�DQG�HYLGHQFH��ZKLFK�UHGXFHV�HIILFLHQF\�DQG�LQFUHDVHV�WKH�SRWHQWLDO�IRU�HUURU��

�������������������������������������������������
����'LVPXNHV��.���*��<RXQJ��DQG�5��6XPZDOW��&RFNSLW�,QWHUUXSWLRQV�DQG�'LVWUDFWLRQV��(IIHFWLYH�0DQDJHPHQW�
5HTXLUHV�$�&DUHIXO�%DODQFLQJ�$FW��1DWLRQDO�$HURQDXWLFV�DQG�6SDFH�$GPLQLVWUDWLRQ��������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����$�6\VWHPV�$SSURDFK�WR�WKH�:RUN�(QYLURQPHQW�

����

2IILFH�GHVLJQV�WKDW�VLWXDWH�DOO�QHFHVVDU\�HTXLSPHQW�DQG�ZRUNVWDWLRQV�ZLWKLQ�D�VLQJOH�DUHD�ZLOO�
PLWLJDWH�WKHVH�FRQFHUQV���
�
0DQDJHUV��LQ�FRQVXOWDWLRQ�ZLWK�KXPDQ�IDFWRUV�H[SHUWV��VKRXOG�FRQVLGHU�JDWKHULQJ�LQIRUPDWLRQ�RQ�
WKH�IUHTXHQF\�DQG�SDWWHUQ�RI�H[DPLQHU�PRYHPHQW�DQG�EHKDYLRUV�ZKLOH�FRPSOHWLQJ�WDVNV��7KLV�
FRXOG�DVVLVW�LQ�LQWHJUDWLQJ�V\VWHPV�WKURXJK�PLGGOHZDUH�WR�DOORZ�RSHUDWLRQ�YLD�D�VLQJOH�LQWHUIDFH�RU�
VWDWLRQ�ZKHUHYHU�SRVVLEOH��,I�WKLV�LV�QRW�SRVVLEOH��PDQDJHUV�VKRXOG�FRQVLGHU�WKH�XVH�RI�NH\ERDUG�
DQG�PRQLWRU�VZLWFKHV�WR�DOORZ�DFFHVV�WR�PXOWLSOH�WHUPLQDOV�IURP�RQH�ZRUNVWDWLRQ�WR�UHGXFH�
PRYHPHQW�DFURVV�RIILFHV���
�
6WUHVV�
:KHQ�LQGLYLGXDOV�DVVHVV�WKHLU�FLUFXPVWDQFHV�DV�FDXVLQJ�VWUHVV��WKHLU�ERGLHV�DXWRPDWLFDOO\�EHJLQ�D�
VHULHV�RI�VWUHVV�UHVSRQVH�PHFKDQLVPV�FRPSULVHG�RI�SK\VLRORJLFDO��EHKDYLRUDO��DQG�SV\FKRORJLFDO�
HIIRUWV�WR�DGDSW�WR�WKH�HQYLURQPHQWDO�GHPDQGV����
�

��

'HSHQGLQJ�RQ�WKH�UHVRXUFHV�DYDLODEOH�ZLWKLQ�D�SDUWLFXODU�DJHQF\��LW�LV�FRPPRQ�IRU�H[DPLQHUV�WR�
VSHQG�VLJQLILFDQW�WLPH�LQ�DQFLOODU\�DFWLYLWLHV��VXFK�DV�PDLQWDLQLQJ�HTXLSPHQW��PDQDJLQJ�RIILFH�
VXSSOLHV��SHUIRUPLQJ�GDWD�HQWU\�WDVNV��SUHSDULQJ�FDVH�ILOH�IROGHUV��LQYHQWRU\LQJ�DQG�SUHSDULQJ�
FDVH�ILOHV�IRU�DUFKLYHG�VWRUDJH��DQG�VHUYLQJ�DV�SKRQH�RSHUDWRUV��6XFK�UHVSRQVLELOLWLHV�FDQ�OHDG�WR�
LQHIILFLHQF\��GHFUHDVHG�ZRUNHU�VDWLVIDFWLRQ��DQG�IUXVWUDWLRQ��
�
'XULQJ�WKH�1,67�WHDP�REVHUYDWLRQV��H[DPLQHUV�IUHTXHQWO\�PHQWLRQHG�WKDW�WKH\�ZHUH�UHVSRQVLEOH�
IRU�PDQDJLQJ�LQIRUPDWLRQ�WHFKQRORJ\��,7��ILOH�EDFNXSV��V\VWHP�RU�FRPSRQHQW�VHOHFWLRQ�DQG�
LQVWDOODWLRQ��LQWHJUDWLRQ��DQG�WURXEOHVKRRWLQJ��7KH\�DOVR�QRWHG�WKDW�,7�VXSSRUW�VWDII�PHPEHUV�
VFKHGXOHG�URXWLQH�V\VWHPV�PDLQWHQDQFH�DW�SHDN�ZRUN�SHULRGV��7KLV�DFWLYLW\�OHG�WR�UHGXFHG�
SURGXFWLYLW\��IUXVWUDWLRQ��DQG�SRWHQWLDO�HUURUV�GXH�WR�WKH�XQH[SHFWHG�LQWHUUXSWLRQV�ZKLOH�FDVHZRUN�
ZDV�EHLQJ�SHUIRUPHG��7KH�LPSDFW�RI�WKHVH�LQWHUUXSWLRQV�OHG�WR�RQH�H[DPLQHU¶V�GHFLVLRQ�WR�PRYH�
WR�DQRWKHU�ODERUDWRU\��0DQDJHUV�VKRXOG�LQWHUYLHZ�H[DPLQHUV�WR�GHWHUPLQH�ZKDW�ZRUNSODFH�
FKDUDFWHULVWLFV�DUH�FRQVLGHUHG�GLVWUDFWLQJ�DQG�VWUHVVIXO�DQG�VKRXOG�HOLPLQDWH�DQ\�XQQHFHVVDU\�
VWUHVVRUV�IURP�WKH�ZRUN�HQYLURQPHQW���
�
���� 6XPPDU\�
�
:RUNVSDFH�GHVLJQ�KDV�D�VXEVWDQWLDO�LPSDFW�RQ�HPSOR\HHV¶�SURGXFWLYLW\��HUURUV��DQG�LQMXULHV��$�
XVDEOH�ODWHQW�SULQW�H[DPLQDWLRQ�HQYLURQPHQW�WDNHV�LQWR�FRQVLGHUDWLRQ�WKH�QHHGV�RI�HDFK�H[DPLQHU�
WR�GHYHORS�DQ�HQYLURQPHQW�WKDW�LPSURYHV�SURGXFWLYLW\��UHGXFHV�WKH�FRPSOH[LW\�RI�WKH�ZRUN��
LQFUHDVHV�VDWLVIDFWLRQ��DQG�UHGXFHV�WKH�ULVNV�RI�HUURUV�DQG�LQMXU\����

�������������������������������������������������
����&RKHQ��6��DQG�0��5RGULJXH]��³3DWKZD\V�/LQNLQJ�$IIHFWLYH�'LVWXUEDQFHV�DQG�3K\VLFDO�'LVRUGHUV�´�+HDOWK�
3V\FKRORJ\������������������

�([DPLQHUV¶�RIILFH�VSDFHV�PXVW�
UHIOHFW�JRRG�HUJRQRPLF�GHVLJQ��7KH�ZRUNVSDFH�DQG�HTXLSPHQW�PXVW�PHHW�WKH�LQGLYLGXDO�
H[DPLQHU¶V�SK\VLFDO�DQG�FRJQLWLYH�QHHGV��6\VWHPV�VKRXOG�EH�LQWHJUDWHG�DQG�VWDQGDUGL]HG�WR�
UHGXFH�WKH�DPRXQW�RI�OHDUQLQJ�UHTXLUHG�WR�FRPSOHWH�URXWLQH�WDVNV�RYHU�V\VWHPV�LQWHUIDFHV�DQG�
RIILFH�ORFDWLRQV��7KH�ZRUN�HQYLURQPHQW�FDQQRW�EH�GHVLJQHG�ZLWK�D�RQH�VL]H�ILWV�DOO�DSSURDFK��
+RZHYHU��LPSOHPHQWLQJ�WKH�UHFRPPHQGDWLRQV�LQ�WKLV�FKDSWHU��HPSOR\LQJ�JRRG�HUJRQRPLF�GHVLJQ�

����+HQGULFN��+��³'HWHUPLQLQJ�WKH�&RVW�%HQHILWV�RI�(UJRQRPLFV�3URMHFWV�DQG�)DFWRUV�7KDW�/HDG�WR�7KHLU�6XFFHVV�´�
$SSOLHG�(UJRQRPLFV����������������� 



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
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�

�
�
&KDSWHU����$�6\VWHPV�$SSURDFK�WR�WKH�:RUN�(QYLURQPHQW�

����

SULQFLSOHV��DQG�DGKHULQJ�WR�XVDELOLW\�JXLGHOLQHV�DQG�VWDQGDUGV�ZLOO�LPSURYH�WKH�HQYLURQPHQW�IRU�
WKH�H[DPLQHUV��



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����$�6\VWHPV�$SSURDFK�WR�WKH�:RUN�(QYLURQPHQW�

����

$SSHQGL[���$��'HVLJQ�3URFHVVHV�
�

$��� 8VHU�&HQWHUHG�'HVLJQ�3URFHVV�
�
$W�LWV�FRUH��XVHU�FHQWHUHG�GHVLJQ�LV�EDVHG�XSRQ�WKH�FRQFHSW�RI�GHYHORSLQJ�XVDEOH��XVHIXO�SURGXFWV��
(DFK�XVHU�DQG�KLV�FRQWH[W�RI�XVH�PXVW�GHILQH�WKH�XVHU�QHHGV��2SWLPL]LQJ�VDIHW\��FRPIRUW��
HIILFLHQF\��HIIHFWLYHQHVV��DQG�XVHU�VDWLVIDFWLRQ�UHTXLUHV�DQ�XQGHUVWDQGLQJ�DQG�DSSOLFDWLRQ�RI�
XVDELOLW\�DQG�WKH�XVHU�FHQWHUHG�GHVLJQ�SURFHVV��
�
7DEOH�����OLVWV�XVDELOLW\�JRDOV�DQG�SURYLGHV�D�VKRUW�GHVFULSWLRQ�RI�HDFK��DV�DGDSWHG�IURP�1LHOVHQ¶V�
GHILQLWLRQ�RI�XVDELOLW\�TXDOLW\�PHWULFV��,W�DOVR�SURYLGHV�VRPH�TXHVWLRQV�IRU�ODWHQW�SULQW�H[DPLQHU�
HQYLURQPHQW�GHVLJQHUV�WR�FRQVLGHU��:KHQ�GHVLJQLQJ�DQ\�XVDEOH�V\VWHP��LW�LV�LPSRUWDQW�WR�FRQVLGHU�
WKHVH�DVSHFWV�RI�WKH�XVHU�H[SHULHQFH���
�

8VDELOLW\�*RDOV� 'HILQLWLRQ� /DWHQW�3ULQW�([DPLQHU�7DUJHWHG�4XHVWLRQV�

(IIHFWLYHQHVV� 0HDVXUH�RI�KRZ�ZHOO�D�XVHU�FDQ�
SHUIRUP�D�WDVN�

&DQ�H[DPLQHUV�VXFFHVVIXOO\�HQFRGH�D�SULQW�IRU�
VXEPLVVLRQ�WR�$),6"�
&DQ�H[DPLQHUV�DFFXUDWHO\�GHWHUPLQH�WKH�
RULHQWDWLRQ�RI�WKH�SULQW"��

(IILFLHQF\� 0HDVXUH�RI�KRZ�TXLFNO\�D�XVHU�
FDQ�SHUIRUP�ZRUN�DQG�WKH�
DFFRPSDQ\LQJ�HUURU�UDWH�

$UH�H[DPLQHUV�DEOH�WR�TXLFNO\�DFFRPSOLVK�
JRDOV"�
&DQ�H[DPLQHUV�SHUIRUP�WDVNV�ZLWK�IHZ�HUURUV"�

6DWLVIDFWLRQ� 0HDVXUH�RI�XVHU�DWWLWXGHV��
SHUFHSWLRQV��IHHOLQJV��DQG�RSLQLRQV�
UHJDUGLQJ�WKH�HQYLURQPHQW�

+RZ�ZHOO�GRHV�WKH�HQYLURQPHQW�DYRLG�
LQGXFLQJ�H[DPLQHU�GLVFRPIRUW�DQG�IUXVWUDWLRQ"�
$UH�H[DPLQHUV�LQWLPLGDWHG�E\�WKH�
HQYLURQPHQW"�

/HDUQDELOLW\� 0HDVXUH�RI�KRZ�TXLFNO\�D�XVHU�
FDQ�EHFRPH�SURGXFWLYH�

&DQ�H[DPLQHUV�OHDUQ�KRZ�WR�XVH�WKH�WRROV�DQG�
V\VWHPV"�
+RZ�ORQJ�VKRXOG�LW�WDNH�DQ�H[DPLQHU�WR�OHDUQ�
WKH�WRROV�DQG�V\VWHP"�
$UH�H[DPLQHUV�DEOH�WR�XVH�WKH�WRROV�DQG�
V\VWHPV��WR�VRPH�GHILQHG�OHYHO�RI�
FRPSHWHQFH��DIWHU�LQVWUXFWLRQV�RU�WUDLQLQJ"�

0HPRUDELOLW\�� 0HDVXUH�RI�KRZ�ZHOO�D�UHWXUQLQJ�
XVHU�IRUPV�D�PHQWDO�PRGHO�RI�WKH�
HQYLURQPHQW�DQG�UHPHPEHUV�KRZ�
WR�XVH�LW�

,I�DQ�H[DPLQHU�KDV�XVHG�WKH�WRRO�RU�SURFHVV�
EHIRUH��FDQ�KH�UHPHPEHU�HQRXJK�WR�XVH�LW�
HIIHFWLYHO\�WKH�QH[W�WLPH��RU�GRHV�KH�KDYH�WR�
UH�OHDUQ�LW"��
+RZ�GR�H[SHULHQFHG�H[DPLQHUV�GLIIHU�IURP�
LQIUHTXHQW�QRYLFH�H[DPLQHUV"�
$IWHU�QRW�XVLQJ�WKH�WRRO�RU�SURFHVV�IRU�D�SHULRG�
RI�WLPH��KRZ�ORQJ�VKRXOG�LW�WDNH�IRU�WKH�
H[DPLQHU�WR�EHFRPH�IDPLOLDU�ZLWK�LW�DJDLQ"�

�
Table 7.2: Definitions of usability goals and questions that apply specifically to latent print 

examiners���

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

�
�
&KDSWHU����$�6\VWHPV�$SSURDFK�WR�WKH�:RUN�(QYLURQPHQW�

����

�
$��� ,WHUDWLYH�3URFHVV�
�
8VHUV�ZKR�DUH�LQFOXGHG�LQ�WKH�HDUO\�VWDJHV�RI�WKH�GHVLJQ�SKDVH�FDQ�SURYLGH�IHHGEDFN�DQG�
UHFRPPHQGDWLRQV�WKDW�GHVLJQHUV�FDQ�LQFRUSRUDWH�LQWR�WKH�LQLWLDO�SURWRW\SHV��'HVLJQHUV�RI�WKH�PRVW�
VXFFHVVIXO�HQYLURQPHQWV�FRQWLQXDOO\�UHILQH�WKHLU�SURWRW\SHV�WKURXJK�DQ�LWHUDWLYH��HYROXWLRQDU\�
SURFHVV�ZLWK�XVHUV��7KLV�LWHUDWLYH�SURFHVV�PXVW�EH�XVHU�FHQWHUHG��UHVHDUFK�EDVHG��DQG�
SHUIRUPDQFH�GULYHQ��
�
8VHU�&HQWHUHG���

x ,GHQWLILHV�WKH�W\SHV�RI�XVHUV�ZKR�ZLOO�EH�XVLQJ�WKH�ZRUNVSDFHV��LQFOXGLQJ�ODWHQW�SULQW�
H[DPLQHUV��IRUHQVLF�VSHFLDOLVWV��DQG�ODERUDWRU\�PDQDJHUV�

x (QVXUHV�WKDW�WKH�QHHGV�RI�WKH�XVHUV�DUH�FRQVLGHUHG�LQ�WKH�GHVLJQ�DQG�GHYHORSPHQW�RI�WKH�
HQYLURQPHQW�

�
5HVHDUFK�%DVHG��

x (PSOR\V�UHVHDUFK�WR�OHDUQ�DERXW�XVHUV�DQG�WKHLU�QHHGV��WDVNV��HQYLURQPHQWV��OHYHO�RI�
H[SHUWLVH��HWF���

x &RQGXFWV�RQJRLQJ�UHVHDUFK�ZLWK�H[DPLQHUV�E\�REVHUYLQJ�WKHP�LQWHUDFWLQJ�ZLWK�WKH�
ZRUNVSDFHV��V\VWHPV��DQG�KDUGZDUH�
�

3HUIRUPDQFH�'ULYHQ���
x 8WLOL]HV�LQIRUPDWLRQ�JDWKHUHG�IURP�XVHUV�DQG�PHDVXUHV�XVHU�SHUIRUPDQFH�WR�HQVXUH�WKDW�

GHVLJQ�LPSURYHPHQWV�KDYH�D�PHDVXUDEOH�LPSDFW�RQ�XVHUV¶�HIIHFWLYHQHVV��HIILFLHQF\��DQG�
VDWLVIDFWLRQ��

�
$��� &RQWH[W�RI�8VH�
�
'XULQJ�WKH�ILUVW�VWDJH�RI�WKH�XVHU�FHQWHUHG�GHVLJQ�SURFHVV��WKH�HQYLURQPHQWDO�GHVLJQHU�PXVW�
FRQVLGHU�WKH�³FRQWH[W�RI�XVH�´�7KH�DFWXDO�FRQGLWLRQV�XQGHU�ZKLFK�ODWHQW�SULQW�H[DPLQDWLRQ�
HQYLURQPHQWV�DUH�XVHG�PXVW�EH�FRQVLGHUHG�WR�HQVXUH�WKDW�WKH�GHVLJQ�RI�WKH�HQYLURQPHQW�ZLOO�PHHW�
WKH�QHHGV�RI�XVHUV�DQG�WKH�REMHFWLYHV�RI�WKH�RUJDQL]DWLRQ����
�
7KURXJKRXW�WKH�GHYHORSPHQW�SURFHVV��DQG�HVSHFLDOO\�GXULQJ�WKH�HDUO\�VWDJHV�RI�WKH�GHVLJQ�
SURFHVV���GHVLJQHUV�PXVW�EH�DZDUH�RI�FRQWH[WXDO�IDFWRUV�WKDW�LQFOXGH�WKH�EXVLQHVV��RSHUDWLRQDO��DQG�
VRFLDO�HQYLURQPHQWV�LQ�ZKLFK�WKH�V\VWHP�ZLOO�EH�XVHG��
�
$��� 'HILQLQJ�WKH�8VHUV�
�
7KH�FHQWUDO�REMHFWLYH�RI�GHVLJQLQJ�D�XVDEOH�HQYLURQPHQW�LV�WR�PHHW�WKH�QHHGV�RI�XVHUV�ZLWKLQ�WKHLU�
RSHUDWLRQDO�FRQWH[W��7KH�GHVLJQ�RI�WKH�HQYLURQPHQW�VKRXOG�IRFXV�RQ�XVHUV¶�QHHGV�DQG�
H[SHFWDWLRQV��LQYROYH�XVHUV�WKURXJKRXW��DQG�LQWHJUDWH�IHHGEDFN�IURP�XVHUV�LQWR�WKH�GHVLJQ��
5HFRJQL]LQJ�WKH�IXOO�UDQJH�RI�XVHUV��GHVLJQHUV�VKRXOG�GHILQH�WKH�UROH�HDFK�XVHU�ZLOO�KDYH�ZLWKLQ�
WKH�H[DPLQHU�HQYLURQPHQW��'HVLJQHUV�VKRXOG�WU\�WR�XQGHUVWDQG�WKH�XVHUV¶�QHHGV��LQWHUHVWV��DQG�
JRDOV��7DEOH�����OLVWV�LQIRUPDWLRQ�DERXW�XVHUV�WKDW�FDQ�EH�UHOHYDQW�WR�WKH�GHVLJQ�RI�WKH�ODWHQW�SULQW�
H[DPLQHU¶V�ZRUNVSDFH���



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����$�6\VWHPV�$SSURDFK�WR�WKH�:RUN�(QYLURQPHQW�

����

�
Table 7.3: Characteristics to consider when designing latent print examiners’ work 

environments�
�
$��� 'HVLJQLQJ�WKH�8VHU�(QYLURQPHQW�
�
2QFH�WKH�FKDUDFWHULVWLFV�KDYH�EHHQ�GHILQHG��GHVLJQHUV�FDQ�EHJLQ�WR�FRQVLGHU�RWKHU�HQYLURQPHQWDO�
IDFWRUV��)RU�H[DPSOH��
�

x :KHQ�DQG�ZKHUH�ZLOO�XVHUV�DQDO\]H�SULQWV��FRPSDUH�SULQWV��HYDOXDWH�SULQWV��DQG�YHULI\�
SULQWV"�

x :KHQ�DQG�ZKHUH�ZLOO�WKH\�LQWHUDFW�ZLWK�$),6�GDWDEDVHV�RU�RWKHU�VRIWZDUH�V\VWHPV"�
x :KDW�DUH�WKH�FKDUDFWHULVWLFV�RI�WKH�HQYLURQPHQW��LQFOXGLQJ�SK\VLFDO�LQIUDVWUXFWXUH��

FRQILJXUDWLRQ�RI�ZRUNVWDWLRQ��SODFHPHQW�RI�ZRUNVWDWLRQ��VHDWLQJ��KHLJKW��DQJOH��DQG�
GLVWDQFH�IURP�XVHU��OLJKWLQJ��QRLVH�OHYHOV��IUHTXHQF\�RI�WRXUV��WHPSHUDWXUH�DQG�KXPLGLW\��
SODFHPHQW��W\SH��DQG�IRUPDW�RI�WUDLQLQJ�PDWHULDOV��SROLFLHV��SURFHGXUHV��DQG�VDIHW\�
HTXLSPHQW��DQG�WKH�W\SHV�RI�KHOS�WKDW�DUH�DYDLODEOH"�

�

� 4XHVWLRQV�WR�&RQVLGHU�ZKHQ�'HILQLQJ�8VHUV¶�5HTXLUHPHQWV�

&KDUDFWHULVWLFV� &KDUDFWHULVWLF�6SHFLILFV� 8VHU�5HTXLUHPHQWV�

$JH� :KDW�LV�WKH�DJH�UDQJH�RI�WKLV�XVHU�JURXS"� 'RHV�DJH�LPSDFW�WKH�XVH�RI�
WHFKQRORJ\��H�J���PDUNLQJ�GLJLWDO�
LPDJHV�YHUVXV�SKRWRJUDSKV�"�

$QWKURSRPHWULFV� :KDW�DUH�WKH�KHLJKWV�RI�WKH�XVHUV"��
:KDW�DUH�WKH�KHLJKWV�RI�WKH�ZRUNVWDWLRQV"�

$UH�WKH�ZRUNVWDWLRQV¶�KHLJKWV�
DGMXVWDEOH"�
$UH�WKH�FKDLUV¶�KHLJKWV�DGMXVWDEOH"�
&DQ�WKH�XVHUV�UHDFK�WKH�WRROV�UHTXLUHG�
IRU�WKH�WDVNV"��

(GXFDWLRQ� :KDW�LV�WKH�W\SLFDO�HGXFDWLRQ�OHYHO�RI�WKH�
XVHUV"�

+RZ�GRHV�HGXFDWLRQ�DIIHFW�V\VWHP�
XVDJH"��

([SHULHQFH�DQG�
.QRZOHGJH�/HYHO�

+RZ�PXFK�FRPSXWHU�H[SHULHQFH�GR�WKH�
XVHUV�KDYH"�
+RZ�PDQ\�RI�WKH�XVHUV�KDYH�H[SHULHQFH�
ZLWK�$),6�GDWDEDVHV"�
+RZ�PDQ\�RI�WKH�XVHUV�DUH�QHZ�WR�WKH�
V\VWHP"�
+RZ�KDYH�XVHUV�EHHQ�WUDLQHG�RQ�WKH�
V\VWHP"�

'R�WKH�QHHGV�RI�ILUVW�WLPH�XVHUV�GLIIHU�
IURP�WKRVH�RI�PRUH�IUHTXHQW�XVHUV"��
'RHV�WKH�V\VWHP�QHHG�WR�
DFFRPPRGDWH�XVHUV�ZLWK�WUDLQLQJ�
QHHGV"�

9LVXDO�$WWULEXWHV� 'R�DQ\�RI�WKH�XVHUV�KDYH�FRORU�EOLQGQHVV"�
'R�DQ\�RI�WKH�XVHUV�KDYH�FRQWUDVW�
VHQVLWLYLW\"�
'R�DQ\�RI�WKH�XVHUV�KDYH�G\VOH[LD"�
'R�XVHUV�KDYH�RWKHU�FKDUDFWHULVWLFV�ZLWK�
UHVSHFW�WR�YLVXDO�DFXLW\�RU�RWKHU�IDFWRUV"�

+RZ�GR�WKHVH�DWWULEXWHV�DIIHFW�WKH�
HQYLURQPHQWDO�GHVLJQ"��



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����$�6\VWHPV�$SSURDFK�WR�WKH�:RUN�(QYLURQPHQW�

����

'HVLJQHUV�FDQ�XVH�7DEOH�����WR�KHOS�WKHP�LGHQWLI\�KRZ�WKH�HQYLURQPHQW�ZLOO�EH�XVHG��WR�GHILQH�
SRVVLEOH�XVHU�UHTXLUHPHQWV�DQG�WR�DVN�GHVLJQ�TXHVWLRQV�UHODWLQJ�WR�HDFK�HOHPHQW�RI�WKH�ZRUNVSDFH�
DQG�HQYLURQPHQW���
�

� 4XHVWLRQV�WR�&RQVLGHU�

&KDUDFWHULVWLFV� &KDUDFWHULVWLF�6SHFLILFV� 3RWHQWLDO�(IIHFWV�

/RFDWLRQ� ,Q�ZKDW�HQYLURQPHQW�ZLOO�WKH�
ZRUNVWDWLRQ�EH�ORFDWHG"�
:KDW�DUH�WKH�SK\VLFDO�FKDUDFWHULVWLFV�
RI�WKLV�ORFDWLRQ"��
:LWKLQ�WKH�ORFDWLRQ��KRZ�ZLOO�WKH�
ZRUNVWDWLRQ�EH�VLWXDWHG"�

+RZ�GRHV�WKH�SK\VLFDO�
HQYLURQPHQW�RI�WKLV�ORFDWLRQ�
DIIHFW�RU�LQIOXHQFH�WKH�GHVLJQ�DQG�
XVDJH�RI�WKH�V\VWHP"��
+RZ�GRHV�WKH�SODFHPHQW�RI�WKH�
ZRUNVWDWLRQ�DIIHFW�XVH�RI�DQG�
DFFHVV�WR�WKH�V\VWHP"�
:KDW�VSDWLDO�UHTXLUHPHQWV�DUH�
QHFHVVDU\�WR�IDFLOLWDWH�IUHTXHQW�
XVH"�

7HPSHUDWXUH�DQG�+XPLGLW\� :KDW�LV�WKH�DYHUDJH�WHPSHUDWXUH�IRU�
WKH�ORFDWLRQ"��
:KDW�DUH�WKH�H[WUHPH�WHPSHUDWXUHV"��
,V�WKH�DUHD�KXPLG"��

+RZ�GR�WHPSHUDWXUH�DQG�
KXPLGLW\�DIIHFW�WKH�XVHUV"��
+RZ�GRHV�WKH�RXWVLGH�
HQYLURQPHQW�DIIHFW�SHUIRUPDQFH"��

/LJKWLQJ� :KDW�W\SHV�RI�OLJKWLQJ�DUH�XWLOL]HG"�
:LOO�WKH�V\VWHP�EH�XWLOL]HG�DW�QLJKW�DV�
ZHOO�DV�GXULQJ�WKH�GD\"�

+RZ�GRHV�WKH�OHYHO�RI�OLJKWLQJ�
DIIHFW�UHDGDELOLW\�DQG�YLVLELOLW\"��

1RLVH� :KDW�LV�WKH�DYHUDJH�QRLVH�OHYHO"�� +RZ�GRHV�WKH�QRLVH�OHYHO�DIIHFW�
DQ�LQGLYLGXDO¶V�DELOLW\�WR�
SHUIRUP"�

,QVWUXFWLRQV�:DUQLQJV� :KHUH�DUH�LQVWUXFWLRQV�SODFHG"�
:KDW�LV�WKH�IRUPDW�RI�LQVWUXFWLRQV�
�H�J���VLJQV��ODEHOV��LFRQV�"��

$UH�WKH�LQVWUXFWLRQV�ODUJH�
HQRXJK"�
$UH�WKH�LQVWUXFWLRQV�REVWUXFWHG"�
:KDW�LV�WKH�DSSURSULDWH�KHLJKW�WR�
SODFH�LQVWUXFWLRQDO�JXLGHV"�

$VVLVWDQFH� :KDW�W\SHV�RI�KHOS�DQG�DVVLVWDQFH�DUH�
SURYLGHG"�

*LYHQ�WKH�HQYLURQPHQW��ZKDW�LV�
WKH�EHVW�ZD\�WR�SUHVHQW�HUURU�
IHHGEDFN�DQG�KHOSIXO�
LQIRUPDWLRQ"�

 
Table 7.4: Characteristics regarding each element of an environment�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����$�6\VWHPV�$SSURDFK�WR�WKH�:RUN�(QYLURQPHQW�

����

�
$��� 'HILQLQJ�8VHU�*RDOV�DQG�7DVNV�
�
$IWHU�LGHQWLI\LQJ�XVHU�FKDUDFWHULVWLFV�DQG�WDVN�UHTXLUHPHQWV��GHVLJQHUV�VKRXOG�FRQGXFW�D�XVHU�DQG�
WDVN�DQDO\VLV�E\�DQVZHULQJ�TXHVWLRQV�VXFK�DV��
�

x :KDW�LV�WKH�XVHU¶V�SXUSRVH"�
x :KDW�DUH�WKH�XVHU¶V�QHHGV��LQWHUHVWV��DQG�JRDOV"�
x +RZ�ZLOO�WKH�XVHU�LQWHUDFW�ZLWK�WKH�HQYLURQPHQW"�
x :KDW�DUH�WKH�NH\�WDVNV�WKH�XVHU�PXVW�SHUIRUP"�
x :KLFK�WDVNV�ZLOO�WKH�XVHU�SHUIRUP�IUHTXHQWO\"�
x :KLFK�WDVNV�DUH�FULWLFDO�WR�WKH�XVHU¶V�VXFFHVV�LQ�WKH�HQYLURQPHQW"�
x :KLFK�WDVNV�DUH�FULWLFDO�WR�WKH�VXFFHVV�RI�WKH�RUJDQL]DWLRQ"��

�
'HVLJQHUV�VKRXOG�FRQVLGHU�KRZ�KXPDQ�IDFWRUV�LVVXHV�DIIHFW�HDFK�WDVN��,PSRUWDQW�WDVNV�WKDW�FRXOG�
EH�DIIHFWHG�E\�KXPDQ�IDFWRUV�LVVXHV�VKRXOG�EH�HYDOXDWHG�ILUVW��'HVLJQHUV�VKRXOG�FRQVLGHU�WKHVH�
TXHVWLRQV�IRU�HDFK�JURXS�RI�XVHUV�LGHQWLILHG�LQ�WKH�SUHYLRXV�VHFWLRQ��



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����7UDLQLQJ�DQG�(GXFDWLRQ�

����

&KDSWHU����7UDLQLQJ�DQG�(GXFDWLRQ�
�
�
,QWURGXFWLRQ�DQG�6FRSH�
�
7KLV�FKDSWHU�UHYLHZV�WKH�KLVWRU\�DQG�FXUUHQW�VWDWH�RI�ODWHQW�SULQW�H[DPLQHU�WUDLQLQJ�SURJUDPV��
VWDQGDUGV��DQG�UHTXLUHPHQWV��,W�LGHQWLILHV�VKRUWFRPLQJV�LQ�WKH�FXUUHQW�V\VWHP�DQG�RIIHUV�
UHFRPPHQGDWLRQV�WR�LPSURYH�WUDLQLQJ�WKURXJK�UHVHDUFK�LQWR�DQG�GHYHORSPHQW�RI�HIIHFWLYH�
PHQWRULQJ�SURJUDPV�DQG�FRPSUHKHQVLYH�WUDLQLQJ�PDWHULDOV��7KH�FKDSWHU�DOVR�GLVFXVVHV�H[LVWLQJ�
VWDQGDUGV�RI�SURIHVVLRQDO�RUJDQL]DWLRQV��UHTXLUHPHQWV�IRU�DFFUHGLWDWLRQ��DQG�EHQHILWV�RI�
FHUWLILFDWLRQ��,W�UHFRPPHQGV�PDQGDWRU\�FHUWLILFDWLRQ�DQG�DFFUHGLWDWLRQ�WR�LPSURYH�WKH�ODWHQW�SULQW�
ILHOG�DV�D�ZKROH���
�
���� $�+LVWRU\�RI�7UDLQLQJ�LQ�WKH�8QLWHG�6WDWHV�
�
7KH�ILUVW�IRUPDO�WUDLQLQJ�IRU�ODWHQW�SULQW�H[DPLQHUV�LQ�WKH�8QLWHG�6WDWHV�WRRN�SODFH�GXULQJ�WKH�
�����:RUOG¶V�)DLU�LQ�6W��/RXLV�ZKHQ�6HUJHDQW�-RKQ�.��)HUULHU�RI�6FRWODQG�<DUG¶V�)LQJHUSULQW�
%XUHDX�SURYLGHG�EULHI�³LQVWUXFWLRQV�WR�KXQGUHGV�RI�SROLFH�RIILFHUV�DQG�SULVRQ�RIILFLDOV�´����+H�
WKHQ�FRQGXFWHG�D���PRQWK�WUDLQLQJ�VHVVLRQ�IRU���SHRSOH�RQ�WKH�FRPSDULVRQ�RI�XQNQRZQ�
ILQJHUSULQW�VSHFLPHQV�WR�NQRZQ�H[HPSODUV�DQG�WKH�FODVVLILFDWLRQ�RI�ILQJHUSULQW�UHFRUGV����
�

��

%\�������WKH�,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�&ULPLQDO�,GHQWLILFDWLRQ��ODWHU��WKH�,QWHUQDWLRQDO�
$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��RU�,$,��ZDV�IRUPHG��2QH�REMHFWLYH�ZDV�³WR�SURYLGH�WUDLQLQJ��
HGXFDWLRQ��DQG�WKH�SXEOLFDWLRQ�RI�LQIRUPDWLRQ�LQ�DOO�IRUHQVLF�GLVFLSOLQHV�UHSUHVHQWHG�E\�WKLV�
$VVRFLDWLRQ�´����7KH�$VVRFLDWLRQ�DOVR�LQVWLWXWHG�DQ�DQQXDO�WUDLQLQJ�VHPLQDU����
�

�

,Q�������7��*��&RRNH�DQG�:��.��(YDQV�FUHDWHG�D�VFKRRO�LQ�&KLFDJR�WR�RIIHU�D�KRPH�VWXG\�FRXUVH��
7KH�VFKRRO�KDG�VHYHUDO�QDPHV�XQWLO��LQ�������LW�EHFDPH�WKH�,QVWLWXWH�RI�$SSOLHG�6FLHQFH��,$6���
7KH�,$6�FRXUVH�SURFHHGHG�WKURXJK�YDULRXV�IXQFWLRQDO�DUHDV�ZLWK�UHDGLQJ�DQG�FRPSHWHQF\�
WHVWLQJ��*UDGXDWLRQ�XVXDOO\�UHTXLUHG�D�\HDU�DQG�D�KDOI�RI�³VWXG\�PRQLWRUHG�DQG�GLUHFWHG�E\�
SHUVRQDO�DQG�KLJKO\�SURIHVVLRQDO��DOEHLW�ORQJ�GLVWDQFH��WXWHODJH��«�%\�������DQG�FRQWLQXLQJ�IRU�
PDQ\�\HDUV�DIWHU��QHDUO\�RQH�KDOI�RI�WKH�LQGLYLGXDOV�LQ�FKDUJH�RI�ILQJHUSULQW�EXUHDXV�LQ�1RUWK�
$PHULFD�ZHUH�,$6�JUDGXDWHV�´���
�

�

,Q�������WKH�)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ��)%,��FUHDWHG�DQ�,GHQWLILFDWLRQ�'LYLVLRQ��,W�RIIHUHG�D�
��ZHHN�ILQJHUSULQW�H[DPLQHU�WUDLQLQJ�SURJUDP�IRU�ODZ�HQIRUFHPHQW�DJHQFLHV�WKURXJKRXW�WKH�
FRXQWU\����

�������������������������������������������������
����*ULHYH��'��³7KH�,GHQWLILFDWLRQ�3URFHVV��7UDGLWLRQV�LQ�7UDLQLQJ�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ�������������
�����

�7KH�ILUVW�ZHHN�RI�WKH�SURJUDP�GHDOW�ZLWK�UHFRJQL]LQJ�ILQJHUSULQW�W\SHV��LGHQWLI\LQJ�
FKDUDFWHULVWLFV��DQG�FODVVLI\LQJ�ILQJHUSULQW�UHFRUGV��7KH�VHFRQG�ZHHN�IRFXVHG�RQ�FRPSDULQJ�

����,ELG���S��������
����,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��&RQVWLWXWLRQ��$UWLFOH����6HFWLRQ�����I��,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�
,GHQWLILFDWLRQ��������
����*ULHYH��RS��FLW���S�������
����,ELG���S�������
����)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ��7KH�6FLHQFH�RI�)LQJHUSULQWV��&ODVVLILFDWLRQ�DQG�8VHV��8�6��'HSDUWPHQW�RI�
-XVWLFH��������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����7UDLQLQJ�DQG�(GXFDWLRQ�

����

XQNQRZQ�ILQJHUSULQW�VSHFLPHQV�WR�NQRZQ�ILQJHUSULQW�UHFRUGV��7KH�SURJUDP�FRQFHQWUDWHG�RQ�WKH�
GHYHORSPHQW�RI�WKH�VNLOOV�QHHGHG�IRU�FRPSDULQJ�ILQJHUSULQWV�DQG�IRU�GHYHORSLQJ�ODWHQW�SULQWV��,W�
GLG�QRW�FRQFHUQ�LWVHOI�ZLWK�WKH�XQGHUO\LQJ�VFLHQFH�WKDW�PDGH�WKH�ZRUN�SODXVLEOH�RU�ZLWK�
LQVWUXFWLRQ�LQ�VFLHQWLILF�PHWKRGRORJ\��
�
³5LGJHRORJ\�´���

�

�D�KROLVWLF�DSSURDFK�WR�WKH�ODWHQW�SULQW�FRPSDULVRQ�SURFHVV�WKDW�JRHV�EH\RQG�WKH�
FRXQWLQJ�DQG�DUUDQJHPHQW�RI�IULFWLRQ�ULGJH�PLQXWLDH��UHTXLUHG�ODWHQW�SULQW�H[DPLQHUV�WR�OHDUQ�
PRUH�DERXW�IULFWLRQ�ULGJH�VNLQ��LWV�GLVFULPLQDWLQJ�IHDWXUHV��DQG�WKH�FRPSDULVRQ�SURFHVV��6RPH�
ODUJHU�DJHQFLHV�FUHDWHG�WKHLU�RZQ�WUDLQLQJ�SURJUDPV��EXW�PRVW�VPDOO�SURYLGHUV�UHOLHG�RQ�H[LVWLQJ�
H[DPLQHUV�WR�WUDLQ�QHZ�RQHV�LQIRUPDOO\��:LWKRXW�WKH�OHDGHUVKLS�RI�D�FHQWUDO�DXWKRULW\��QR�IRUPDO�
WUDLQLQJ�SURJUDP�HPHUJHG��

7KH�,$,�DQG�WKH�6FLHQWLILF�:RUNLQJ�*URXS�IRU�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\�
�6:*)$67��KDYH�SXEOLVKHG�VXJJHVWLRQV�FRQFHUQLQJ�WUDLQLQJ�SURJUDPV�IRU�ODWHQW�SULQW�
H[DPLQHUV����

�

�$OWKRXJK�WKHVH�GRFXPHQWV�RXWOLQH�WKH�WUDLQLQJ�QHHGV�IRU�H[DPLQHUV��QHLWKHU�
RUJDQL]DWLRQ�SURYLGHV�WUDLQLQJ�PDWHULDOV��VHH�VHFWLRQ�������

7RGD\��IRUHQVLF�H[DPLQHUV�UHFHLYH�WUDLQLQJ�WKURXJK�D�ZLGH�YDULHW\�RI�SURJUDPV�DQG�DSSURDFKHV��
DQG�WKH\�IROORZ�D�UDQJH�RI�HGXFDWLRQDO�SDWKZD\V�WKDW�OHDG�WR�FDUHHUV�LQ�ODWHQW�SULQW�
H[DPLQDWLRQ�����/DWHQW�SULQW�H[DPLQHUV�PD\�UHFHLYH�VRPH�WUDLQLQJ�DV�SDUW�RI�D�IRUPDO�
XQGHUJUDGXDWH�RU�JUDGXDWH�SURJUDP�LQ�IRUHQVLF�VFLHQFH�RU�FULPLQDO�MXVWLFH��RU�WKH\�PD\�KDYH�
DFTXLUHG�WKHLU�SURIHVVLRQDO�VNLOOV�WKURXJK�RQ�WKH�MRE�WUDLQLQJ�����/DWHQW�SULQW�H[DPLQHUV�XVXDOO\�
ZRUN�DW�ODZ�HQIRUFHPHQW�DJHQFLHV�ZKHUH�WUDLQLQJ�FRPHV�IURP�LQWHUQDO�PHQWRUVKLSV��VRPHWLPHV�
VXSSOHPHQWHG�E\�H[WHUQDO�SURJUDPV�DQG�IRUPDO�WUDLQLQJ��,Q�WKLV�WUDGLWLRQDO�DSSURDFK��RQH�
JHQHUDWLRQ�RI�WUDLQHUV�WUDQVPLWV�LWV�NQRZOHGJH�DQG�VNLOO�WR�WKH�QH[W����
�

��

���� &RQFHUQV�DERXW�WKH�&XUUHQW�7UDLQLQJ�6\VWHP�
�
7RGD\¶V�YDULHJDWHG�V\VWHP�RI�WUDLQLQJ�KDV�VRPH�EHQHILWV��EXW�LW�ODFNV�XQLIRUPLW\�DQG�UDLVHV�
FRQFHUQV�DERXW�TXDOLW\��)RU�H[DPSOH��WKH������1DWLRQDO�5HVHDUFK�&RXQFLO�UHSRUW�RQ�IRUHQVLF�
VFLHQFH�LQ�WKH�8QLWHG�6WDWHV�REVHUYHV�WKDW�ODWHQW�SULQW�WUDLQLQJ�YDULHV�IURP�DJHQF\�WR�DJHQF\�DQG�
PD\�LQFOXGH�³D�IRUPDOL]HG�WUDLQLQJ�SURJUDP��PD\�XVH�DQ�LQIRUPDO�PHQWRULQJ�SURFHVV��RU�PD\�

�������������������������������������������������
����$VKEDXJK��'��5LGJHRORJ\��0RGHUQ�(YDOXDWLYH�)ULFWLRQ�5LGJH�,GHQWLILFDWLRQ��5R\DO�&DQDGLDQ�0RXQWHG�3ROLFH��
������
����,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��)ULFWLRQ�5LGJH�6NLQ�,GHQWLILFDWLRQ�7UDLQLQJ�0DQXDO��,QWHUQDWLRQDO�
$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��
6WDQGDUGV�IRU�WKH�0LQLPXP�4XDOLILFDWLRQV�DQG�7UDLQLQJ�WR�&RPSHWHQF\�IRU�)ULFWLRQ�5LGJH�([DPLQHU�7UDLQHHV�
�/DWHQW�7HQSULQW���9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��
)HEUXDU\�������
����*DHQVVOHQ��5��³+RZ�'R�,�%HFRPH�D�)RUHQVLF�6FLHQWLVW"��(GXFDWLRQDO�3DWKZD\V�WR�)RUHQVLF�6FLHQFH�&DUHHUV�´�
$QDO\WLFDO�DQG�%LRDQDO\WLFDO�&KHPLVWU\������������������±����
����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WUHQJWKHQLQJ�)RUHQVLF�6FLHQFH�LQ�
WKH�8QLWHG�6WDWHV��$�3DWK�)RUZDUG��3RVLWLRQ�6WDWHPHQW��6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��
6WXG\�DQG�7HFKQRORJ\��������
����,Q�������'DYLG�*ULHYH�ZURWH�WKDW�³ILQJHUSULQW�WUDLQLQJ�LV�FHQWHUHG�DURXQG�VRPH�W\SH�RI�DSSUHQWLFHVKLS�WKDW�
FRQWDLQV�YDU\LQJ�DPRXQWV�RI�WXWHODJH��RQ�WKH�MRE�WUDLQLQJ��RU�VHOI�VWXG\��6WUXFWXUHG��IRUPDO�FRXUVHV�WKDW�SURYLGH�
FRPSOHWH�LQVWUXFWLRQ��HLWKHU�DFDGHPLF�RU�HPSOR\HU�GHVLJQHG��DUH�UDUH�´�*ULHYH��RS��FLW���S�������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����7UDLQLQJ�DQG�(GXFDWLRQ�

����

VHQG�QHZ�H[DPLQHUV�WR�D����WR���ZHHN�FRXUVH�´���

�

�7KLV�ODFN�RI�VWDQGDUGL]HG�WUDLQLQJ�FDQ�OHDG�WR�D�
ZLGH�UDQJH�RI�SUDFWLFHV��,QIRUPDO�WUDLQLQJ�SURJUDPV�YDU\�LQ�OHQJWK�IURP�ZHHNV�WR�\HDUV��DQG�
WHVWLQJ�IRU�FRPSHWHQF\�PD\�QRW�H[LVW�ZLWKLQ�HDFK�GHSDUWPHQW��

5HFHQW�\HDUV�KDYH�EURXJKW�QRWDEOH�HIIRUWV�WR�VWDQGDUGL]H�IRUPDO�DFDGHPLF�SURJUDPV�LQ�IRUHQVLF�
VFLHQFH����

�

�KRZHYHU��PXFK�RI�WKH�DQDO\VLV�RI�HGXFDWLRQ�DQG�WUDLQLQJ�KDV�IRFXVHG�RQ�IRUHQVLF�
VFLHQFH�GHJUHH�JUDQWLQJ�SURJUDPV��QHJOHFWLQJ�WUDLQLQJ�VSHFLILF�WR�ODWHQW�SULQW�H[DPLQDWLRQ��7KH�
DEVHQFH�RI�HQIRUFHDEOH�VWDQGDUGV�KDV�OHG�WR�KHWHURJHQHLW\�LQ�FXUULFXOD��LQVWUXFWRUV��SHGDJRJ\��
GRFXPHQWDWLRQ��DQG�PHQWRUVKLSV��6RPH�DJHQFLHV�GR�QRW�KDYH�VWDII�PHPEHUV�DYDLODEOH�WR�PHQWRU�
WUDLQHHV�DGHTXDWHO\��DQG�HYHQ�ZKHQ�PHQWRUV�DUH�DYDLODEOH��LW�LV�QRW�FOHDU�KRZ�WKH\�DUH�VHOHFWHG�RU�
WUDLQHG��

6PDOOHU�DJHQFLHV�ZLWK�RQO\�D�KDQGIXO�RI�H[DPLQHUV�RIWHQ�ILQG�LW�SDUWLFXODUO\�FKDOOHQJLQJ�WR�
SURYLGH�DGHTXDWH�WUDLQLQJ��7UDLQLQJ�PLJKW�EH�OLPLWHG�WR�WKH�PRVW�SUDFWLFDO�DVSHFWV�RI�WKH�MRE��DV�
SUHVVXUHV�DUH�LQ�SODFH�WR�DSSUHQWLFH�DQG�WR�PDQDJH�WKH�FDVHORDG��%HFDXVH�RI�WKH�ODFN�RI�
LQGXVWU\�ZLGH�VWDQGDUGV��WUDLQLQJ�LV�OLPLWHG�WR�WKH�OHYHO�RI�H[SHUWLVH�RI�WKH�WUDLQHU��ZKLFK�FDQ�OHDG�
WR�SHUSHWXDWLRQ�RI�LPSURSHU�RU�LQDSSURSULDWH�PHWKRGV��/LPLWHG�FDUHHU�SDWKV�LQ�VPDOOHU�DJHQFLHV�
FDQ�FUHDWH�KLJK�WXUQRYHU�UDWHV�WKDW�PDNH�LW�FRQVWDQWO\�QHFHVVDU\�WR�WUDLQ�QHZ�H[DPLQHUV���
�
$�IHZ�SURIHVVLRQDO�DQG�SULYDWH�RUJDQL]DWLRQV�VXSSO\�DGYDQFHG�WUDLQLQJ�DQG�HGXFDWLRQ��+RZHYHU��
WKHUH�KDV�EHHQ�OLWWOH�WR�QR�HIIRUW�WR�HYDOXDWH�WKH�FRQWHQW�RI�WKH�WUDLQLQJ�WR�VKRZ�LWV�
HIIHFWLYHQHVV����

�

�)XUWKHUPRUH��RQO\�D�IUDFWLRQ�RI�DOO�H[DPLQHUV�SDUWLFLSDWH�LQ�WKHVH�FRXUVHV��
OHDYLQJ�WKH�ILHOG�ZLWKRXW�XQLIRUP�VWDQGDUGV�DQG�UHTXLUHPHQWV�IRU�HGXFDWLRQ�DQG�WUDLQLQJ��
FRQVLVWHQWO\�TXDOLILHG�LQVWUXFWRUV��DQG�FRPSUHKHQVLYH�DQG�XSGDWHG�FXUULFXOD���

������ 5HFRPPHQGDWLRQV�IRU�7UDLQLQJ�
�
7R�LPSURYH�WKH�WUDLQLQJ�V\VWHP��LW�LV�QHFHVVDU\�ILUVW�WR�XQGHUVWDQG�ZKDW�VNLOOV�DQG�NQRZOHGJH�DUH�
QHFHVVDU\�IRU�ODWHQW�SULQW�H[DPLQDWLRQ��([DPLQHUV�PXVW�KDYH�WKH�SURSHU�FRJQLWLYH�DELOLWLHV�WR�
FRQGXFW�ODWHQW�SULQW�H[DPLQDWLRQV�DQG�WR�FRPPXQLFDWH�WKHLU�ILQGLQJV��6SHFLILF�DELOLWLHV�LQ�
SHUFHSWLRQ�DQG�MXGJPHQW�DUH�UHTXLUHG�IRU�WKH�DQDO\VLV��FRPSDULVRQ��DQG�HYDOXDWLRQ�RI�IULFWLRQ�
ULGJH�LPSUHVVLRQV��7KHVH�JR�EH\RQG�VFUHHQLQJ�IRU�IRUP�EOLQGQHVV��FRORU�EOLQGQHVV��DQG�YLVXDO�
DFXLW\���
�
�
�

�������������������������������������������������
����1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�RI�WKH�)RUHQVLF�
6FLHQFH�&RPPXQLW\��6WUHQJWKHQLQJ�)RUHQVLF�6FLHQFH�LQ�WKH�8QLWHG�6WDWHV��$�3DWK�)RUZDUG��1DWLRQDO�$FDGHPLHV�
3UHVV��������S�������)RU�PRUH�H[WHQVLYH�GLVFXVVLRQV��VHH�&RZJHU��-��³0RYLQJ�7RZDUGV�3URIHVVLRQDOL]DWLRQ�RI�/DWHQW�
3ULQW�([DPLQHUV�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV����������������±����&RRQH\��/��³/DWHQW�3ULQW�7UDLQLQJ�WR�
&RPSHWHQF\��,V�LW�7LPH�IRU�D�8QLYHUVDO�7UDLQLQJ�3URJUDP"´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ����������������±����
����7HFKQLFDO�:RUNLQJ�*URXS�IRU�(GXFDWLRQ�DQG�7UDLQLQJ�LQ�)RUHQVLF�6FLHQFH��(GXFDWLRQ�DQG�7UDLQLQJ�LQ�)RUHQVLF�
6FLHQFH��$�*XLGH�IRU�)RUHQVLF�6FLHQFH�/DERUDWRULHV��(GXFDWLRQDO�,QVWLWXWLRQV��DQG�6WXGHQWV��1DWLRQDO�,QVWLWXWH�RI�
-XVWLFH��������$PHULFDQ�$FDGHP\�RI�)RUHQVLF�6FLHQFHV��)RUHQVLF�6FLHQFH�(GXFDWLRQ�3URJUDPV�$FFUHGLWDWLRQ�
&RPPLVVLRQ��$FFUHGLWDWLRQ�6WDQGDUGV��$PHULFDQ�$FDGHP\�RI�)RUHQVLF�6FLHQFHV��UHYLVHG�-XO\�����������$UWLFOH�,��
����)RU�DGGLWLRQDO�LQIRUPDWLRQ�RQ�ZD\V�WR�HYDOXDWH��VHH�.LUNSDWULFN��'��DQG�-��.LUNSDWULFN��(YDOXDWLQJ�7UDLQLQJ�
3URJUDPV��7KH�)RXU�/HYHOV���UG�HG��%HUUHWW�.RHKOHU�3XEOLVKHUV��������
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5HFRPPHQGDWLRQ������7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�FRQVLGHU�IXQGLQJ�UHVHDUFK�WR�
GHWHUPLQH�ZKDW�HGXFDWLRQDO�DQG�FRJQLWLYH�DELOLWLHV�VKRXOG�EH�SUHUHTXLVLWHV�IRU�WUDLQLQJ�
D�ODWHQW�SULQW�H[DPLQHU��)RUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�KDYH�V\VWHPDWLF�WUDLQLQJ�
SURJUDPV�WKDW�GHYHORS�WKHVH�DELOLWLHV�DV�ZHOO�DV�HGXFDWH�H[DPLQHUV�LQ�WKH�VFLHQWLILF�
PHWKRG��WKH�UHOHYDQW�VFLHQWLILF�OLWHUDWXUH��FRPPXQLFDWLRQ�VNLOOV��DQG�PHWKRGV�IRU�
ORJLFDOO\�GHYHORSLQJ�FRQFOXVLRQV��

�
2QFH�D�V\VWHPDWLF�WUDLQLQJ�SURJUDP�RQ�DOO�DVSHFWV�RI�ODWHQW�SULQW�H[DPLQDWLRQ�LV�GHYHORSHG��LW�
PXVW�EH�DIIRUGDEOH�WR�IRUHQVLF�VHUYLFH�SURYLGHUV��%XGJHWDU\�FRQVWUDLQWV�OLPLW�WKH�QXPEHU�RI�
WUDLQHHV�ZKR�FDQ�EH�KLUHG��DQG�WUDLQLQJ�WKURXJK�IRUPDO�SURJUDPV�RXWVLGH�WKH�DJHQF\�FDQ�EH�
FRVWO\��3UHYLRXV�IHGHUDOO\�IXQGHG�LQFHQWLYH�SURJUDPV��VXFK�DV�WKH�/DZ�(QIRUFHPHQW�(GXFDWLRQ�
3URJUDP��/((3��DQG�LWV�VXFFHVVRU��WKH�8�6��'HSDUWPHQW�RI�-XVWLFH�3ROLFH�&RUSV�SURJUDP��ZHUH�
GHVLJQHG�WR�DGGUHVV�VLPLODU�FRQFHUQV�IURP�D�EURDGHU�ODZ�HQIRUFHPHQW�SHUVSHFWLYH��7KH�3ROLFH�
&RUSV�SURJUDP�SURYLGHG�VFKRODUVKLSV�RU�WXLWLRQ�UHLPEXUVHPHQWV�LQ�UHWXUQ�IRU�D���\HDU�
FRPPLWPHQW�WR�ZRUN�DV�SDWURO�RIILFHUV�LQ�D�VWDWH�RU�ORFDO�ODZ�HQIRUFHPHQW�DJHQF\��)HGHUDO�IXQGV�
ZHQW�WR�VWDWHV�WR�GHYHORS�DQG�SURYLGH�WUDLQLQJ��,Q�DGGLWLRQ��WKH�IHGHUDO�JRYHUQPHQW�SURYLGHG�ORFDO�
DQG�VWDWH�DJHQFLHV�WKDW�KLUHG�3ROLFH�&RUSV�RIILFHUV���������D�\HDU�IRU���\HDUV�RI�VHUYLFH��6LPLODU�
LQFHQWLYHV�WR�VXSSRUW�WUDLQLQJ��HGXFDWLRQ��DQG�VDODULHV�RI�ODWHQW�SULQW�H[DPLQHU�WUDLQHHV�ZRXOG�
HQFRXUDJH�DJHQFLHV�WR�FUHDWH�SRVLWLRQV�RU�ILOO�YDFDQFLHV���
�

5HFRPPHQGDWLRQ������7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�GHYHORS�D�IRUHQVLF�ODWHQW�SULQW�
H[DPLQHU�VFKRODUVKLS�SURJUDP�WR��

D�� )XQG�WKH�SRVW�KLUH�WUDLQLQJ�SURJUDP�DQG��XSRQ�VXFFHVVIXO�FRPSOHWLRQ��SURYLGH�
WXLWLRQ�UHLPEXUVHPHQW��ORDQ�IRUJLYHQHVV��RU�RWKHU�ILQDQFLDO�DVVLVWDQFH�WR�GHJUHHG�
ODWHQW�SULQW�H[DPLQHU�WUDLQHHV�ZRUNLQJ�LQ�VWDWH��ORFDO��RU�SULYDWH��QRW�IRU�SURILW��
IRUHQVLF�ODERUDWRULHV��DQG�

E�� 5HLPEXUVH�WKH�HPSOR\HU�IRU�D�SHUFHQWDJH�RI�WKH�VDODULHV�GXULQJ�WKH�WUDLQLQJ�
SHULRG��

�
%\�OHDUQLQJ�ZKDW�VSHFLILF�VNLOOV�DQG�NQRZOHGJH�DUH�HVVHQWLDO�WR�VXFFHVVIXO�ODWHQW�SULQW�
H[DPLQDWLRQV�DQG�E\�LPSOHPHQWLQJ�SURJUDPV�WKDW�DOORZ�DOO�H[DPLQHUV�WR�UHFHLYH�SURSHU�WUDLQLQJ��
IRUHQVLF�VHUYLFH�SURYLGHUV�FDQ�HQVXUH�WKDW�WKHLU�H[DPLQHUV�KDYH�WKH�WRROV�WKH\�QHHG�DQG�FDQ�SDVV�
WKLV�LQIRUPDWLRQ�RQ�WR�QHZHU�HPSOR\HHV���
�
2Q�WKH�MRE�UHODWLRQVKLSV�SOD\�D�FULWLFDO�UROH�LQ�WKH�SURIHVVLRQDO�GHYHORSPHQW�RI�QHZ�H[DPLQHUV��
6XFK�UHODWLRQVKLSV�SURYLGH�RSSRUWXQLWLHV�WR�UHFHLYH�IHHGEDFN��FRXQVHOLQJ��FRDFKLQJ��VNLOO�
EXLOGLQJ��DGYDQFHPHQW��UROH�PRGHOLQJ��DQG�UHLQIRUFHPHQW�����,QIRUPDO�UHODWLRQVKLSV�RIWHQ�RFFXU�
QDWXUDOO\�EHWZHHQ�FR�ZRUNHUV��+RZHYHU��IRUPDO�PHQWRULQJ�SURJUDPV�DOORZ�DJHQFLHV�WR�IRVWHU�
GHYHORSPHQWDO�UHODWLRQVKLSV�EHWZHHQ�MXQLRU�DQG�VHQLRU�VWDII�PHPEHUV�E\�WDNLQJ�DQ�DFWLYH�UROH�LQ�
WKHLU�LQLWLDWLRQ�E\�DVVLJQLQJ�PHQWRUV�DQG�PRQLWRULQJ�WKLV�UHODWLRQVKLS¶V�HIIHFWLYHQHVV��
2UJDQL]DWLRQDO�EHQHILWV�RI�HVWDEOLVKLQJ�IRUPDO�PHQWRULQJ�SURJUDPV�LQFOXGH�WUDQVIHUULQJ�
RUJDQL]DWLRQDO�FXOWXUH�DQG�LQVWLWXWLRQDO�NQRZOHGJH��UHLQIRUFLQJ�DQG�HQFRXUDJLQJ�WHDPZRUN��
UHGXFLQJ�VWUHVV��DQG�GHFUHDVLQJ�WXUQRYHU����

�������������������������������������������������
����.UDP��.��DQG�0��%UDJDU��³&DUHHU�'HYHORSPHQW�7KURXJK�0HQWRULQJ��$�6WUDWHJLF�$SSURDFK�IRU�WKH�����V���3DUW�
,�´�0HQWRULQJ�,QWHUQDWLRQDO�����QR�����6XPPHU���������±����

�5HVHDUFK�VKRZV�WKDW�VXFFHVVIXO�PHQWRULQJ�SURJUDPV�

����-RUJHQVRQ��-��0HQWRULQJ�3URJUDPV��$Q�2YHUYLHZ��1DWLRQDO�$FDGHP\�RI�3XEOLF�$GPLQLVWUDWLRQ��������
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LQFOXGH�YROXQWDU\�SDUWLFLSDWLRQ��PDWFKLQJ�PHQWRUV�DQG�SURWpJpV�ZKR�DUH�WZR�WR�WKUHH�OHYHOV�DSDUW��
FDUHIXO�VHOHFWLRQ�RI�PHQWRUV��IOH[LEOH�GXUDWLRQ��RQH�RQ�RQH�PHQWRULQJ��D�QR�IDXOW�H[LW�SURYLVLRQ��D�
KLJK�SULRULW\�RQ�SURJUDP�HYDOXDWLRQ��DQG�WKH�FOHDU�FRPPXQLFDWLRQ�RI�PHQWRULQJ�REMHFWLYHV�����
3RRU�FRRUGLQDWLRQ�RI�PHQWRUVKLS�SURJUDPV�FDQ�OHDG�WR�FRQIOLFWV�EHWZHHQ�WKH�PHQWRULQJ�DQG�
VXSHUYLVRU\�UROHV�RI�WKH�PHQWRU��EUHDFKHV�RI�FRQILGHQWLDOLW\��PHQWRU�ELDV��ODFN�RI�DFWLYH�OLVWHQLQJ��
DQG�UROH�FRQIXVLRQ����
�

�$JHQFLHV�PXVW�WDNH�FDUH�WR�PLQLPL]H�WKHVH�ULVNV���

5HFRPPHQGDWLRQ������$JHQFLHV�VKRXOG�HVWDEOLVK�IRUPDO�PHQWRULQJ�SURJUDPV�WKDW�GHILQH�
WKH�UROHV�DQG�UHVSRQVLELOLWLHV�RI�WKH�PHQWRU��WUDLQHH��DQG�VXSHUYLVRU���

�
7KH�:RUNLQJ�*URXS�DSSUHFLDWHV�WKDW�DJHQFLHV�ZLWK�OLPLWHG�VWDII�PD\�ILQG�LW�GLIILFXOW�WR�SURYLGH�
WKHLU�RZQ�PHQWRULQJ�SURJUDPV��EXW�WKHVH�DJHQFLHV�PD\�GHYHORS�FRRSHUDWLYH�DJUHHPHQWV�ZLWK�
QHLJKERULQJ�MXULVGLFWLRQV�WR�VXSSRUW�WKH�SURJUDP��$V�LQ�DOO�HGXFDWLRQDO�SURJUDPV��WKH�PHQWRUV�
VKRXOG�EH�KLJKO\�TXDOLILHG��0HQWRUV�DQG�LQVWUXFWRUV��ZKHWKHU�LQ�WKH�ZRUNSODFH�RU�LQ�IRUPDO�
WUDLQLQJ�DQG�HGXFDWLRQDO�SURJUDPV��VKRXOG�SRVVHVV�H[SHUW�VXEMHFW�PDWWHU�NQRZOHGJH�WKDW�WKH\�FDQ�
FRQYH\�FOHDUO\�DQG�HIIHFWLYHO\���
�
���� 5HFRPPHQGDWLRQV�IRU�&XUULFXOXP�DQG�,QIRUPDWLRQ�5HVRXUFHV�
�
$OWKRXJK�YDULRXV�WUDLQLQJ�PDWHULDOV����DQG�WH[WV���

�

�IRU�ODWHQW�SULQW�H[DPLQHUV�DUH�SXEOLVKHG�DQG�
DYDLODEOH��WKHUH�LV�D�ODFN�RI�FHQWUDOL]HG��HDVLO\�DFFHVVLEOH��DQG�UHDGLO\�XQGHUVWDQGDEOH�VRXUFHV�RI�
YDOLG�LQIRUPDWLRQ��7KLV�JDS�OHDGV�WR�D�UHODWHG�UHFRPPHQGDWLRQ��

5HFRPPHQGDWLRQ������7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�HVWDEOLVK�DQ�H[SHUW�JURXS�WR�
GHYHORS�D�ODWHQW�SULQW�HGXFDWLRQDO�WH[WERRN��SUDFWLFDO�H[HUFLVHV��DQG�DVVHVVPHQW�WHVWV�
�SULQW�DQG�RQOLQH��LQ�FRQVXOWDWLRQ�ZLWK�SURIHVVLRQDO�RUJDQL]DWLRQV��VHQLRU�ODWHQW�SULQW�
H[DPLQHUV��UHVHDUFKHUV�ZLWK�FRQWHQW�NQRZOHGJH��H[SHULHQFHG�WUDLQHUV��DQG�SURIHVVLRQDOV�
H[SHULHQFHG�LQ�FXUULFXOXP�GHYHORSPHQW���
�

,Q�GHYHORSLQJ�QHZ�FXUULFXOD��WUDLQHUV�VKRXOG�FRQVLGHU�WKH�H[SHUWLVH�RI�WKH�WDUJHWHG�DXGLHQFH�DQG�
WKH�WHDFKLQJ�DQG�WHVWLQJ�PHWKRGV�XVHG����

�������������������������������������������������
����,ELG���:LOVRQ��-��DQG�1��(OPDQ��³2UJDQL]DWLRQDO�%HQHILWV�RI�0HQWRULQJ�´�7KH�([HFXWLYH�����QR�������������������

�&RQWHQW�VKRXOG�EH�EDVHG�XSRQ�SXEOLVKHG�VWDQGDUGV��
SHHU�UHYLHZHG�DUWLFOHV��DQG�UHIHUHQFH�ZRUNV��7HUPLQRORJ\�VKRXOG�EH�FRQVLVWHQW�WKURXJKRXW�WKH�
PDWHULDOV��7KH�FRQWHQW�VKRXOG�H[WHQG�EH\RQG�WKH�ELRORJ\�DQG�DQDO\VLV�RI�IULFWLRQ�ULGJH�VNLQ��
$XWKRUV�VKRXOG�QRW�EH�FRQILQHG�WR�H[SHUWV�LQ�ODWHQW�SULQW�H[DPLQDWLRQ��EXW�VKRXOG�LQFOXGH�H[SHUWV�

����7DKHULDQ��.��DQG�0��6KHNDUFKLDQ��³0HQWRULQJ�IRU�'RFWRUV��'R�,WV�%HQHILWV�2XWZHLJK�,WV�'LVDGYDQWDJHV"´�
0HGLFDO�7HDFKHU�������������H��±H����
����6HH��H�J���,$,��RS��FLW��
����6HH��H�J���6DIHUVWHLQ��5��&ULPLQDOLVWLFV��$Q�,QWURGXFWLRQ�WR�)RUHQVLF�6FLHQFH��3UHQWLFH�+DOO��������$VKEDXJK��'��
4XDQWLWDWLYH���4XDOLWDWLYH�)ULFWLRQ�5LGJH�$QDO\VLV��$Q�,QWURGXFWLRQ�WR�%DVLF�DQG�$GYDQFHG�5LGJHRORJ\��&5&�3UHVV��
������9DQGHUNRON��-��)RUHQVLF�&RPSDUDWLYH�6FLHQFH��4XDOLWDWLYH�4XDQWLWDWLYH�6RXUFH�'HWHUPLQDWLRQ�RI�8QLTXH�
,PSUHVVLRQV��,PDJHV��DQG�2EMHFWV��$FDGHPLF�3UHVV��������&RZJHU��-��)ULFWLRQ�5LGJH�6NLQ��&RPSDULVRQ�DQG�
,GHQWLILFDWLRQ�RI�)LQJHUSULQWV��&5&�3UHVV��������/HH��+��DQG�5��*DHQVVOHQ��HG��$GYDQFHV�LQ�)LQJHUSULQW�7HFKQRORJ\��
�QG�HG��&5&�3UHVV��������1DWLRQDO�,QVWLWXWH�RI�-XVWLFH�DQG�6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��
6WXG\�DQG�7HFKQRORJ\��7KH�)LQJHUSULQW�6RXUFHERRN��1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��$XJXVW�������
����6HH��H�J���7\OHU��5��%DVLF�3ULQFLSOHV�RI�&XUULFXOXP�DQG�,QVWUXFWLRQ��8QLYHUVLW\�RI�&KLFDJR�3UHVV��������7\OHU�
UHFRPPHQGV�GHILQLQJ�DSSURSULDWH�OHDUQLQJ�REMHFWLYHV��LQWURGXFLQJ�XVHIXO�OHDUQLQJ�H[SHULHQFHV��RUJDQL]LQJ�
H[SHULHQFHV�WR�PD[LPL]H�WKHLU�HIIHFW��DQG�HYDOXDWLQJ�WKH�SURFHVV�DQG�UHYLVLQJ�WKH�DUHDV�WKDW�ZHUH�QRW�HIIHFWLYH��
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RQ�FRJQLWLYH�LVVXHV��VWDWLVWLFV��DQG�IRUHQVLF�VFLHQFH��+DQGV�RQ�H[HUFLVHV�UHODWLQJ�WR�ELDV�DQG�
FRJQLWLYH�SURFHVVLQJ�VKRXOG�EH�LQFOXGHG��,GHDOO\��WKH�HIIHFWLYHQHVV�RI�WKH�PDWHULDOV�VKRXOG�EH�
HYDOXDWHG�EHIRUH�DQG�DIWHU�WKH\�DUH�GHSOR\HG���
�

5HFRPPHQGDWLRQ������7UDLQLQJ�PDWHULDOV�VKRXOG�LQFOXGH�WRSLFV�EH\RQG�WKH�WHFKQLFDO�
DVSHFWV�RI�IULFWLRQ�ULGJH�DQDO\VLV��VXFK�DV���
D� 'RFXPHQWDWLRQ�RI�ZRUN�DQG�FDVH�QRWHV�DQG�ZULWWHQ�DQG�RUDO�FRPPXQLFDWLRQ���
E� 3URIHVVLRQDO�HWKLFV���
F� +XPDQ�IDFWRUV�LVVXHV�VXFK�DV�IDWLJXH��ELDV��FRJQLWLYH�LQIOXHQFHV��SHUFHSWXDO�

LQIOXHQFHV��DQG�HUURU���
G� 5HVHDUFK�PHWKRGV��DQG�
H� /HJDO�DVSHFWV�RI�H[SHUW�WHVWLPRQ\��

�
([LVWLQJ�FOHDULQJKRXVHV�DUH�DQ�LPSRUWDQW�UHVRXUFH�IRU�WKRVH�XQGHUWDNLQJ�HGXFDWLRQDO�DQG�WUDLQLQJ�
DFWLYLWLHV��)RU�H[DPSOH��WKH�1DWLRQDO�&OHDULQJKRXVH�IRU�6FLHQFH��7HFKQRORJ\�DQG�WKH�/DZ�
�1&67/��DVVHPEOHV�LQWR�D�SXEOLFO\�VHDUFKDEOH�GDWDEDVH�UHOHYDQW�VFLHQWLILF��WHFKQRORJLFDO��DQG�
OHJDO�UHVRXUFHV�DQG�D�ELEOLRJUDSK\�VSHFLILF�WR�IRUHQVLF�VFLHQFH�FRQWHQW�DUHDV��VXFK�DV�WKH�
UHOLDELOLW\�RI�DXWRPDWHG�ILQJHUSULQW�LGHQWLILFDWLRQ�V\VWHPV��$),6������,QGHHG��D�UHVRXUFH�
FRPSDUDEOH�WR�WKH�1DWLRQDO�/LEUDU\�RI�0HGLFLQH¶V�3XE0HG�IRU�IRUHQVLF�VFLHQFH�FRXOG�SURYLGH�
IXUWKHU�EHQHILWV�WR�UHVHDUFKHUV��HVSHFLDOO\�JLYHQ�WKH�OLPLWHG�DFFHVVLELOLW\�RI�VRPH�IRUHQVLF�VFLHQFH�
SXEOLFDWLRQV����
�

��

5HFRPPHQGDWLRQ������7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�VXSSRUW�D�FOHDULQJKRXVH�RI�
PDWHULDOV�IURP�H[LVWLQJ�WUDLQLQJ�SURJUDPV�DV�ZHOO�DV�SXEOLFDWLRQV�RQ�ODWHQW�SULQW�
LGHQWLILFDWLRQ��

�
���� ([LVWLQJ�6WDQGDUGV�DQG�$FFUHGLWDWLRQ�5HTXLUHPHQWV�
�
:KDWHYHU�WUDLQLQJ�SURJUDPV�DQG�PDWHULDOV�DUH�GHYHORSHG�WR�VXSSOHPHQW�WKH�FXUUHQW�V\VWHP��
GHYHORSLQJ�QDWLRQDO�VWDQGDUGV�DQG�DFFUHGLWDWLRQ�UHTXLUHPHQWV�DUH�HVVHQWLDO�WR�GHPRQVWUDWLQJ�WKH�
HIIHFWLYHQHVV�RI�WUDLQLQJ��&XUUHQWO\��SURIHVVLRQDO�RUJDQL]DWLRQV�RIIHU�D�PL[�RI�VWDQGDUGV��
UHFRPPHQGDWLRQV��DQG�UHTXLUHPHQWV��EXW�WKHUH�LV�QR�VLQJOH��QDWLRQDO�DFFUHGLWDWLRQ�WKDW�LQGLFDWHV�
TXDOLW\���
�
������ 6WDQGDUGV�
�
0DQGDWRU\�QDWLRQDO�VWDQGDUGV�IRU�HGXFDWLRQDO�UHTXLUHPHQWV�DQG�IRU�D�WUDLQLQJ�FXUULFXOXP�IRU�WKH�
IRUHQVLF�GLVFLSOLQH�RI�ODWHQW�SULQW�H[DPLQDWLRQ�GR�QRW�H[LVW��DOWKRXJK�WKH�,$,�DQG�6:*)$67�
RXWOLQH�WKH�PLQLPXP�UHTXLUHPHQWV�RI�D�WUDLQLQJ�SURJUDP���
�
,Q�������WKH�,$,�GHYHORSHG�LWV�/DWHQW�3ULQW�&HUWLILFDWLRQ�3URJUDP��ZKLFK�LQFOXGHV�HGXFDWLRQ��
WUDLQLQJ��DQG�H[SHULHQFH�UHTXLUHPHQWV�OHDGLQJ�WR�ZULWWHQ�DQG�SUDFWLFDO�H[DPLQDWLRQV��7KH�,$,�
�������������������������������������������������
����)RU�RQH�H[DPSOH�RI�DQ�1&67/�ELEOLRJUDSK\��VHH�KWWS���ZZZ�QFVWO�RUJ�HGXFDWLRQ�$),65HOLDELOLW\��DFFHVVHG�
1RYHPEHU������������3UHVXPDEO\��1&67/�WULHV�WR�LQFOXGH�DOO�VLJQLILFDQW�SXEOLFDWLRQV��$EVWUDFWV�RU�DQQRWDWLRQV�IRU�
WKHVH�PDWHULDOV�ZRXOG�HQKDQFH�WKH�YDOXH�RI�WKH�ELEOLRJUDSK\���
����6HH�0QRRNLQ��-���6��&ROH��,��'URU��HW�DO��³7KH�1HHG�IRU�D�5HVHDUFK�&XOWXUH�LQ�WKH�)RUHQVLF�6FLHQFHV�´�8&/$�/DZ�
5HYLHZ������������������
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����

UHTXLUHV�D�EDFKHORU¶V�GHJUHH�RU�\HDUV�RI�H[SHULHQFH�DV�D�SUHUHTXLVLWH�WR�FHUWLILFDWLRQ�LQ�ODWHQW�SULQW�
H[DPLQDWLRQ��9DULRXV�WUDLQLQJ�FRXUVHV�DUH�RIIHUHG�WR�KHOS�H[DPLQHUV�SUHSDUH�IRU�WKH�H[DP��EXW�
RQO\�RQH�SURYLGHU�LV�DIILOLDWHG�ZLWK�WKH�,$,��(DFK�,$,�ORFDO�GLYLVLRQ�VSRQVRUV�LWV�RZQ�FRQIHUHQFHV�
DQG�WUDLQLQJ��
�
,Q�DGGLWLRQ��6:*)$67�GRFXPHQWV�SURYLGH�JXLGDQFH�IRU�WUDLQLQJ�SURJUDPV��H[DPLQHU�
TXDOLILFDWLRQV��SURILFLHQF\�WHVWLQJ��DQG�VWDQGDUGL]HG�SUDFWLFHV�DQG�WHUPLQRORJ\�����6:*)$67�
KDV�HVWDEOLVKHG�UHFRPPHQGDWLRQV�IRU�WUDLQLQJ�SURJUDP�FRQWHQW�DQG�SDUWLFLSDWLRQ�FRPSHWHQF\��
6:*)$67�KDV�DOVR�LVVXHG�VWDQGDUGV�IRU�IULFWLRQ�ULGJH�DXWRPDWLRQ�WUDLQLQJ�WKDW�IRFXV�RQ�LPDJH�
FDSWXULQJ�DQG�WKH�KLVWRU\��WKHRU\��DQG�RSHUDWLRQ�RI�$),6����
�

��

7KHUH�KDYH�EHHQ�FDOOV�IRU�QHZ�H[DPLQHUV�WR�KDYH�D�VFLHQFH�EDFNJURXQG��6:*)$67�DOVR�
UHFRPPHQGV�WKDW�ODWHQW�SULQW�H[DPLQHUV�SRVVHVV�D�EDFKHORU¶V�GHJUHH�ZLWK�VRPH�³VFLHQFH�UHODWHG�
FRXUVHZRUN�´����,W�KDV�EHHQ�DUJXHG�WKDW�IRUHQVLF�VHUYLFH�SURYLGHUV�PXVW�VSHQG�PRUH�WLPH�DQG�
UHVRXUFHV�WR�WUDLQ�DSSOLFDQWV�ZKR�ODFN�WKLV�EDFNJURXQG����
�

��

������ 5HTXLUHPHQWV�IRU�$FFUHGLWDWLRQ�
�
7KH�$PHULFDQ�6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV�/DERUDWRU\�$FFUHGLWDWLRQ�%RDUG�
�$6&/'�/$%���)RUHQVLF�4XDOLW\�6HUYLFHV��WKH�$PHULFDQ�$VVRFLDWLRQ�IRU�/DERUDWRU\�
$FFUHGLWDWLRQ��DQG�RWKHU�SULYDWH�RUJDQL]DWLRQV�DFFUHGLW�IRUHQVLF�VHUYLFH�SURYLGHUV��,Q�UHVSRQVH�WR�
D������UHSRUW�IURP�WKH�1DWLRQDO�,QVWLWXWH�RI�-XVWLFH�����WKH�$PHULFDQ�$FDGHP\�RI�)RUHQVLF�
6FLHQFHV�FUHDWHG�D�VWDQGLQJ�FRPPLWWHH�NQRZQ�DV�WKH�)RUHQVLF�6FLHQFH�(GXFDWLRQ�3URJUDPV�
$FFUHGLWDWLRQ�&RPPLVVLRQ��)(3$&������7KLV�&RPPLVVLRQ�³DFFUHGLWV�IRUHQVLF�VFLHQFH�HGXFDWLRQ�
SURJUDPV�WKDW�OHDG�WR�D�EDFKHORU¶V�RU�PDVWHU¶V�GHJUHH�LQ�IRUHQVLF�VFLHQFH�RU�LQ�QDWXUDO�VFLHQFH�
ZLWK�D�IRUHQVLF�VFLHQFH�FRQFHQWUDWLRQ�´����7KH�GHJUHH�SURJUDPV�PXVW�EH�³ORFDWHG�LQ�D�UHJLRQDOO\�
DFFUHGLWHG�LQVWLWXWLRQ�RI�KLJKHU�HGXFDWLRQ�´���
�

��

$6&/'�/$%�UHTXLUHV�DJHQFLHV�WR�KDYH�D�GRFXPHQWHG�WUDLQLQJ�SURJUDP�DQG�WR�IROORZ�LW��
KRZHYHU��WKHUH�LV�QR�JXLGDQFH�DV�WR�ZKDW�WKH�WUDLQLQJ�FXUULFXOXP�VKRXOG�HQFRPSDVV��,Q�D������
VXUYH\������RI�WKH�DJHQFLHV�UHVSRQGLQJ�UHSRUWHG�D�IRUPDO�ZULWWHQ�WUDLQLQJ�SURJUDP�LQ�
FRPSOLDQFH�ZLWK�DFFUHGLWDWLRQ�UHTXLUHPHQWV����

�������������������������������������������������
����,ELG��

�7KH�VXUYH\�IRXQG�QR�VLJQLILFDQW�GLIIHUHQFHV�
EHWZHHQ�DFFUHGLWHG�DQG�QRQ�DFFUHGLWHG�DJHQFLHV�ZLWK�UHJDUG�WR�DVSHFWV�RI�WUDLQLQJ��VXFK�DV�WKH�
QXPEHU�RI�FRPSDULVRQV�QHHGHG��WKH�SHULRG�RI�VXSHUYLVHG�FDVH�UHYLHZ��SDVV�IDLO�SROLFLHV��DQG�WKH�
H[LVWHQFH�RI�D�GHGLFDWHG�WUDLQHU��+RZHYHU��WKH�ORZ�UHVSRQVH�UDWH�IRU�WKH�VXUYH\�DQG�WKH�SRVVLEOH�
ODFN�RI�VWDWLVWLFDO�SRZHU�PDNH�WKHVH�UHVXOWV�GLIILFXOW�WR�LQWHUSUHW��

����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WDQGDUG�IRU�)ULFWLRQ�5LGJH�
$XWRPDWLRQ�7UDLQLQJ��/DWHQW�7HQSULQW���9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�
DQG�7HFKQRORJ\��0D\�������
����6:*)$67��������RS��FLW��
����6WRQH\��'��³$�0HGLFDO�0RGHO�IRU�&ULPLQDOLVWLFV�(GXFDWLRQ�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV�����������������±����
����7HFKQLFDO�:RUNLQJ�*URXS�IRU�(GXFDWLRQ�DQG�7UDLQLQJ�LQ�)RUHQVLF�6FLHQFH��RS��FLW��
����$PHULFDQ�$FDGHP\�RI�)RUHQVLF�6FLHQFHV��)RUHQVLF�6FLHQFH�(GXFDWLRQ�3URJUDPV�$FFUHGLWDWLRQ�&RPPLVVLRQ��RS��
FLW���VHFWLRQ������
����,ELG���VHFWLRQ������
����,ELG��
����&RRQH\��RS��FLW��
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�
���� 5HFRPPHQGDWLRQV�IRU�&HUWLILFDWLRQ�DQG�&RQWLQXLQJ�(GXFDWLRQ�
�
3URIHVVLRQDO�FHUWLILFDWLRQ�DQG�DFFUHGLWDWLRQ�SURJUDPV�W\SLFDOO\�UHTXLUH�VRPH�IRUP�RI�FRQWLQXLQJ�
HGXFDWLRQ��&RQWLQXLQJ�HGXFDWLRQ�RSSRUWXQLWLHV�LQ�WKH�IRUHQVLF�VFLHQFHV�LQFOXGH�FRXUVHV��
SURIHVVLRQDO�FRQIHUHQFHV�DQG�VHPLQDUV��GLVWDQFH�OHDUQLQJ��DSSUHQWLFHVKLSV��UHVLGHQF\��LQWHUQVKLSV��
WHDFKLQJ��DQG�LQGHSHQGHQW�OHDUQLQJ����

�

�/DWHQW�SULQW�H[DPLQHUV�VKRXOG�EH�HQFRXUDJHG�WR�SXUVXH�
RSSRUWXQLWLHV�IRU�VXFK�FRQWLQXLQJ�SURIHVVLRQDO�HGXFDWLRQ���

2QJRLQJ�HGXFDWLRQ�WKDW�HQKDQFHV�DQG�LPSURYHV�FXUUHQW�ODWHQW�SULQW�ZRUN�DFWLYLWLHV�FRXOG�LQFOXGH�
DQ�LQWURGXFWLRQ�WR�FRJQLWLYH�SURFHVVHV��VWDWLVWLFDO�GDWD�RQ�ILQJHUSULQW�IHDWXUHV��EDVLF�SUREDELOLW\�
WKHRU\��WHFKQRORJLFDO�GHYHORSPHQWV��DQG�WKH�HWKLFDO�DQG�OHJDO�UHVSRQVLELOLWLHV�RI�ODWHQW�SULQW�
H[DPLQHUV��0DQDJHPHQW�VKRXOG�EH�DZDUH�RI�WKH�VNLOOV�DQG�H[SHUWLVH�RI�H[DPLQHUV�LQ�RUGHU�WR�
LGHQWLI\�JDSV�WKDW�FRXOG�EH�HOLPLQDWHG�WKURXJK�FRQWLQXLQJ�HGXFDWLRQ�DQG�WUDLQLQJ���
�
7ZR�PDMRU�LPSHGLPHQWV�WR�FRQWLQXLQJ�HGXFDWLRQ�SURJUDPV�DUH�FRVW�DQG�DFFHVV��,I�SURJUDPV�DUH�
QRW�ORFDWHG�QHDUE\��RU�LI�WKH�FRVWV�RI�HQUROOPHQW�DUH�WRR�KLJK��VRPH�H[DPLQHUV�ZLOO�EH�SUHFOXGHG�
IURP�FRQWLQXLQJ�HGXFDWLRQ�RSSRUWXQLWLHV��7R�DGGUHVV�WKLV�LVVXH��WKH�1DWLRQDO�,QVWLWXWH�RI�-XVWLFH�
SURYLGHV�IXQGLQJ�IRU�WKH�GHYHORSPHQW�DQG�GHOLYHU\�RI�RQOLQH�FRQWLQXLQJ�HGXFDWLRQ�IRU�IRUHQVLF�
VFLHQWLVWV�DQG�SURIHVVLRQDOV�DW�YDULRXV�OHYHOV�RI�NQRZOHGJH�DQG�SUDFWLFH����
�

��

5HFRPPHQGDWLRQ������)RUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�UHTXLUH�SHUVRQQHO�WR�
SDUWLFLSDWH�LQ�FRQWLQXLQJ�HGXFDWLRQ�DQG�WR�EHFRPH�FHUWLILHG�WKURXJK�DQ�DFFUHGLWHG�
SURJUDP��&HUWLI\LQJ�ERGLHV�VKRXOG�UHYLHZ�FXUUHQW�FHUWLILFDWLRQ�WHVWV�ZLWK�WKH�DLG�RI�
SURIHVVLRQDOV�LQ�WHVW�GHVLJQ�DQG�SV\FKRPHWULFV��

�
6RPH�MXULVGLFWLRQV�KDYH�PRYHG�WRZDUG�UHTXLULQJ�FHUWLILFDWLRQ�RI�H[DPLQHUV�DQG�DFFUHGLWDWLRQ�RI�
ODERUDWRULHV����

�

�%\�HDUQLQJ�FHUWLILFDWLRQ��H[DPLQHUV�GHPRQVWUDWH�WKHLU�SURIHVVLRQDO�FRPSHWHQFH�
DQG�VHW�D�NQRZOHGJH�DQG�H[SHULHQFH�EDVH�IRU�WKHPVHOYHV��IRU�WKHLU�HPSOR\HUV��DQG�IRU�WKH�SXEOLF�
DW�ODUJH��$GGLWLRQDOO\��FHUWLILFDWLRQ�KDV�EHQHILWV�EH\RQG�WKRVH�SURYLGHG�WR�WKH�LQGLYLGXDO�
H[DPLQHU���

x 7HDP�SHUIRUPDQFH�LQFUHDVHV�HDFK�WLPH�D�QHZ�WHDP�PHPEHU�LV�FHUWLILHG���
x 7KH�OHYHO�RI�VNLOO�WKDW�D�WHDP�KDV�GLUHFWO\�DIIHFWV�LWV�SHUIRUPDQFH��
x &HUWLILFDWLRQ�VWDQGDUGL]HV�SUDFWLFHV�ZLWKLQ�WKH�LQGXVWU\�DQG�OHDGV�WR�PRUH�FRRSHUDWLRQ�

DPRQJ�RUJDQL]DWLRQV��
x ,QGLYLGXDOV�ZKR�HDUQ�FHUWLILFDWLRQ�KDYH�VKRZQ�WKHLU�GHGLFDWLRQ�WR�SHUVRQDO�

DFFRPSOLVKPHQW�DQG�LPSURYHPHQW�DQG�PD\�LQFUHDVH�WKHLU�FDUHHU�RSSRUWXQLWLHV��DQG��

�������������������������������������������������
����7HFKQLFDO�:RUNLQJ�*URXS�IRU�(GXFDWLRQ�DQG�7UDLQLQJ�LQ�)RUHQVLF�6FLHQFH��RS��FLW��
����8�6��'HSDUWPHQW�RI�-XVWLFH��1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��³7UDLQLQJ�´�$FFHVVHG�1RYHPEHU�����������
KWWS���ZZZ�QLM�JRY�WUDLQLQJ�ZHOFRPH�KWP��57,�,QWHUQDWLRQDO��³)RUHQVLF�6FLHQFH�(GXFDWLRQ��:HE�%DVHG�3URIHVVLRQDO�
'HYHORSPHQW�DQG�&RQWLQXLQJ�(GXFDWLRQ�IRU�)RUHQVLF�6FLHQWLVWV�´�$FFHVVHG�1RYHPEHU�����������
KWWS���ZZZ�UWL�RUJ�SDJH�FIP�)RUHQVLFB6FLHQFHB(GXFDWLRQ��
����1HZ�<RUN��2NODKRPD��DQG�7H[DV�KDYH�VWDWH�DFFUHGLWDWLRQ�UHTXLUHPHQWV��1DWLRQDO�&RQIHUHQFH�RI�6WDWH�
/HJLVODWXUHV��6WUHQJWKHQLQJ�)RUHQVLF�6FLHQFH�2YHUVLJKW��1DWLRQDO�&RQIHUHQFH�RI�6WDWH�/HJLVODWXUHV��)HEUXDU\������ 
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x 7KH�SXEOLF�KDV�PRUH�FRQILGHQFH�LQ�LQGLYLGXDOV�ZKR�DUH�FHUWLILHG�DV�PHHWLQJ�VRPH�TXDOLW\�
VWDQGDUG����

�
��

%\�UHTXLULQJ�FHUWLILFDWLRQ�RI�H[DPLQHUV��IRUHQVLF�VHUYLFH�SURYLGHUV�FDQ�HQVXUH�DQG�GHPRQVWUDWH�
WKDW�WKHLU�HPSOR\HHV�DUH�FRPSHWHQW��NQRZOHGJHDEOH��DQG�VNLOOHG�DW�DOO�DVSHFWV�RI�WKH�ODWHQW�SULQW�
H[DPLQDWLRQ�SURFHVV���
�
���� (YDOXDWLRQ�RI�7UDLQLQJ�3URJUDPV�
�
$OWKRXJK�)(3$&�HYDOXDWHV�DQG�DFFUHGLWV�IRUHQVLF�VFLHQFH�FXUULFXOXP�LQ�GHJUHH�JUDQWLQJ�
DFDGHPLF�LQVWLWXWLRQV��RWKHU�IRUHQVLF�VFLHQFH�WUDLQLQJ�SURJUDPV�GR�QRW�UHFHLYH�UHYLHZ�RU�
HYDOXDWLRQ��/DERUDWRU\�DFFUHGLWDWLRQ�DQG�H[DPLQHU�FHUWLILFDWLRQ�SURJUDPV�LQFOXGH�HGXFDWLRQDO�
DQG�WUDLQLQJ�UHTXLUHPHQWV��+RZHYHU��WKHVH�UHTXLUHPHQWV�RQO\�YHULI\�WKDW�HGXFDWLRQ�DQG�WUDLQLQJ�
KDYH�RFFXUUHG��WKH\�GR�QRW�DVVHVV�WKH�TXDOLW\�RI�WKH�WUDLQLQJ�SURJUDPV����
�

��

&HUWLI\LQJ�DQG�DFFUHGLWLQJ�ERGLHV�VKRXOG�HYDOXDWH�WUDLQLQJ�PDWHULDO�DQG�WUDLQLQJ�SURJUDPV��
(YDOXDWLRQ�PHWKRGV�FRXOG�LQFOXGH�VWXGHQW�VXUYH\V��PHDVXUHPHQWV�DJDLQVW�GHILQHG�OHDUQLQJ�
REMHFWLYHV��RU�GRFXPHQWDWLRQ�RI�RXWFRPHV��3URIHVVLRQDO�RUJDQL]DWLRQV�RIIHULQJ�WUDLQLQJ�VKRXOG�
DFWLYHO\�VHHN�D�PHDQV�IRU�H[WHUQDO�HYDOXDWLRQ�RI�WKHLU�SURJUDPV���
�

5HFRPPHQGDWLRQ������&HUWLI\LQJ�ERGLHV�VKRXOG�HQVXUH�WKDW�H[DPLQHUV�KDYH�EHHQ�
WUDLQHG�WR�FRPSHWHQF\��/DERUDWRU\�DFFUHGLWLQJ�ERGLHV�VKRXOG�HYDOXDWH�WKH�HIIHFWLYHQHVV�
RI�DQ�DJHQF\¶V�WUDLQLQJ�SURJUDP��
�

���� 6XPPDU\�
�
$OWKRXJK�VRPH�WUDLQLQJ�SURJUDPV�DQG�LQIRUPDWLRQDO�UHVRXUFHV�H[LVW�WR�HGXFDWH�ODWHQW�SULQW�
H[DPLQHUV��LPSURYHPHQW�ZLOO�UHTXLUH�D�VKLIW�WR�D�VLQJOH��QDWLRQDO�VWDQGDUG�WUDLQLQJ�V\VWHP�WKDW�
FRYHUV�PRUH�WKDQ�WKH�WHFKQLFDO�WDVNV�LQYROYHG�LQ�ODWHQW�SULQW�H[DPLQDWLRQ��$�FRPSUHKHQVLYH�
WUDLQLQJ�SURJUDP�VKRXOG�LQFOXGH�LQIRUPDWLRQ�DERXW�UHSRUW�ZULWLQJ��WHVWLI\LQJ��PDLQWDLQLQJ�
SURIHVVLRQDO�DQG�SHUVRQDO�HWKLFV��XQGHUVWDQGLQJ�WKH�LQIOXHQFH�RI�FRJQLWLYH�ELDV��DQG�FDOFXODWLQJ�
VWDWLVWLFV��&HUWLILFDWLRQ�DQG�DFFUHGLWDWLRQ�RUJDQL]DWLRQV�VKRXOG�UHYLHZ�WKH�HIIHFWLYHQHVV�RI�QHZ�
WUDLQLQJ�SURJUDPV��DQG�IRUHQVLF�VFLHQFH�SURYLGHUV�VKRXOG�UHTXLUH�WKHLU�H[DPLQHUV�WR�HDUQ�
FHUWLILFDWLRQ�WR�GHPRQVWUDWH�WKHLU�FRPPLWPHQW�WR�TXDOLW\��

�������������������������������������������������
����0LFURVRIW�/HDUQLQJ�:KLWHSDSHU��7KH�9DOXH�RI�&HUWLILFDWLRQ��&RQQHFWLQJ�WKH�'RWV�%HWZHHQ�(PSOR\HUV�DQG�
(PSOR\HHV��0LFURVRIW�&RUSRUDWLRQ��0DUFK�������6HD&UHVW�&RPSDQ\��³7KH�9DOXH�RI�&HUWLILFDWLRQ�´�&UHGHQWLDOLQJ�
7DON��$XJXVW����������$FFHVVHG�2FWREHU�����������KWWS���VHDFUHVWFRPSDQ\�EORJVSRW�FRP���������YDOXH�RI�
DFFUHGLWDWLRQ�KWPO��
����)RU�DGGLWLRQDO�GLVFXVVLRQ�RI�FHUWLILFDWLRQ��VHH�&KDSWHU����
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�

�
�
&KDSWHU����+XPDQ�)DFWRUV�,VVXHV�IRU�0DQDJHPHQW�

����

&KDSWHU����+XPDQ�)DFWRUV�,VVXHV�IRU�0DQDJHPHQW�
�
�
,QWURGXFWLRQ�
�
7KH�SULPDU\�UHVSRQVLELOLW\�RI�PDQDJHPHQW�LV�WR�GHYHORS�SROLFLHV�DQG�WR�SURPRWH�D�FXOWXUH�IRU�
VXFFHVVIXO�FRPSOHWLRQ�RI�WDVNV��2WKHU�FKDSWHUV�LQ�WKLV�UHSRUW�IRFXV�RQ�IDFWRUV�WKDW�DIIHFW�WKH�
TXDOLW\�RI�WKH�ZRUN�LQ�D�ODWHQW�SULQW�XQLW��7KHVH�LQFOXGH�WKH�ZRUN�HQYLURQPHQW��&KDSWHU�����VNLOOV�
DQG�H[SHUWLVH�LQ�LQWHUSUHWLQJ�SULQWV��&KDSWHU�����WHFKQRORJ\��&KDSWHU�����UHSRUWLQJ�DQG�WHVWLPRQ\�
�&KDSWHUV���DQG�����DQG�SHUVRQQHO�WUDLQLQJ��&KDSWHU�����0DQDJHPHQW�SOD\V�D�FHQWUDO�UROH�LQ�DOO�
WKRVH�DUHDV�E\�HVWDEOLVKLQJ�VWUDWHJLHV�DQG�D�FXOWXUH�WKDW�UHFRJQL]HV�DQG�UHVSRQGV�WR�KXPDQ�IDFWRUV�
LQ�ODWHQW�SULQW�H[DPLQDWLRQ���
�
0DQDJHUV�PXVW�EH�FRPPLWWHG�WR�GHYHORSLQJ��PDLQWDLQLQJ��DQG�LPSURYLQJ�TXDOLW\�DVVXUDQFH��4$��
DQG�TXDOLW\�FRQWURO��4&��SURFHVVHV��4$�LQFOXGHV�SURFHGXUHV�WR�HQVXUH�WKDW�ILQDO�UHVXOWV�DUH�YDOLG��
DQG�4&�LQFOXGHV�PRQLWRULQJ�WR�YHULI\�WKDW�SURFHGXUHV�DUH�ZRUNLQJ����

�

�7DNHQ�WRJHWKHU��4$�DQG�
4&�FRQVWLWXWH�D�TXDOLW\�PDQDJHPHQW�V\VWHP��7KLV�FKDSWHU�IRFXVHV�RQ�WKH�UHVSRQVLELOLWLHV�RI�
PDQDJHPHQW�LQ�FUHDWLQJ�DQ�HQYLURQPHQW�WKDW�HQKDQFHV�TXDOLW\�WKURXJK�FHUWLILFDWLRQ��
DFFUHGLWDWLRQ��DQG�SURILFLHQF\�WHVWLQJ�DV�ZHOO�DV�D�V\VWHPV�DSSURDFK�WR�UHGXFLQJ�HUURUV���

���� $�0DQDJHPHQW�3HUVSHFWLYH�RQ�(UURUV�
�
&KDSWHU���GHVFULEHV�WKH�W\SHV�RI�HUURUV�WKDW�FDQ�RFFXU�LQ�WKH�FRPSOH[�HQGHDYRU�RI�ODWHQW�SULQW�
H[DPLQDWLRQ��7KDW�FKDSWHU�XVHG�IRXU�FDWHJRULHV�IRU�WKH�SRVVLEOH�RXWFRPHV�RI�D�ODWHQW�SULQW�
H[DPLQDWLRQ²LGHQWLILFDWLRQ��LQFRQFOXVLYH��H[FOXVLRQ��DQG�QRW�VXLWDEOH�IRU�FRPSDULVRQ�
�LQVXIILFLHQW�GDWD���+RZHYHU��IRUHQVLF�VHUYLFH�SURYLGHUV�GLIIHU�LQ�WKH�QXPEHU�DQG�QDPHV�RI�
SRVVLEOH�RXWFRPHV�RI�ODWHQW�SULQW�H[DPLQDWLRQV��7KLV�FKDSWHU�XVHV�D�PRUH�HODERUDWH�W\SRORJ\�ZLWK�
ILYH�FDWHJRULHV��LGHQWLILFDWLRQ��LQFOXVLRQ��LQFRQFOXVLYH��H[FOXVLRQ��DQG�QRW�VXLWDEOH���
 
,Q�FDVHZRUN��H[DPLQHUV�GR�QRW�VWDUW�ZLWK�NQRZOHGJH�RI�WKH�WUXWK��7KH\�UHDFK�FRQFOXVLRQV�EDVHG�
XSRQ�NQRZOHGJH��WUDLQLQJ��DQG�H[SHULHQFH��7KH�TXDOLW\�PDQDJHPHQW�V\VWHP�VKRXOG�FRQWLQXDOO\�
HYDOXDWH�SHUIRUPDQFH��3DUW�RI�WKLV�V\VWHP�LV�WKH�UHYLHZ�RI�WKH�H[DPLQHU¶V�UHVXOWV�E\�DQRWKHU�
TXDOLILHG�H[DPLQHU��,I�WKHUH�LV�FRQIOLFW��WKH�DJHQF\�PXVW�HPSOR\�D�SUH�GHWHUPLQHG�SURFHGXUH�IRU�
UHVROYLQJ�WKH�FRQIOLFW��+DYLQJ�GHWHUPLQHG�WKH�UHVXOW�MXGJHG�WR�EH�³FRUUHFW�´�WKH�DJHQF\�ZRXOG�
DWWULEXWH�DQ�³HUURU´�WR�RQH�RI�WKH�H[DPLQHUV��)RU�H[DPSOH��WKH�WZR�LPDJHV�LQ�)LJXUH�����ZRXOG�
SURGXFH�D�YHU\�FRPSOH[�FRPSDULVRQ�WKDW�FRXOG�JHQHUDWH�GLIIHUHQW�UHVXOWV�IURP�GLIIHUHQW�
H[DPLQHUV�

�������������������������������������������������
����'HPLQJ��:��2XW�RI�WKH�&ULVLV��0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��&HQWHU�IRU�$GYDQFHG�(GXFDWLRQDO�6HUYLFHV��
������
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Figure 9.1: Latent print from an ashtray and an exemplar print569
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3UHVHQWHG�ZLWK�WKLV�SDLU�RI�SULQWV��ILYH�GLIIHUHQW�H[DPLQHUV�PLJKW�HDFK�UHSRUW�D�GLIIHUHQW�
FRQFOXVLRQ��DV�VKRZQ�LQ�7DEOH������
�
([DPLQHU� 5HVXOW� ([SODQDWLRQ�
�� ,GHQWLILFDWLRQ� 7KH�H[DPLQHU�GHWHUPLQHG�WKDW�WKHUH�LV�HQRXJK�VLPLODULW\�EHWZHHQ�WKH�ODWHQW�

DQG�H[HPSODU�WR�PDNH�DQ�LGHQWLILFDWLRQ��

�� ,QFOXVLRQ� 7KH�H[DPLQHU�IRXQG�GHWDLO�LQ�DJUHHPHQW��KRZHYHU��GXH�WR�WKH�OLPLWHG�
TXDOLW\�RI�WKH�ODWHQW�SULQW��D�FRQFOXVLYH�LGHQWLILFDWLRQ�ZDV�QRW�SRVVLEOH��7KH�
H[DPLQHU�DOVR�GHWHUPLQHG�WKDW�VHOHFWLRQ�RI�DGGLWLRQDO�SULQW�GHWDLOV�ZRXOG�
QRW�UHVXOW�LQ�D�PRUH�GHILQLWLYH�FRQFOXVLRQ��

�� ,QFRQFOXVLYH� 7KH�H[DPLQHU�FRXOG�QRW�GHWHUPLQH�LI�WKHUH�ZDV�VXIILFLHQW�DJUHHPHQW�
EHWZHHQ�WKH�ODWHQW�SULQW�DQG�WKH�H[HPSODU�SULQW�EXW�EHOLHYHV�WKDW�DGGLWLRQDO�
H[HPSODUV�FRXOG�DLG�LQ�WKH�DVVHVVPHQW��

�� ([FOXVLRQ� 7KH�H[DPLQHU�IRXQG�VLPLODULWLHV�EHWZHHQ�WKH�ODWHQW�SULQW�DQG�WKH�H[HPSODU�
SULQW�EXW�LQWHUSUHWHG�WKH�GLVWRUWLRQ�DUWLIDFWV�LQ�WKH�ODWHQW�SULQW�DV�DFWXDO�
IULFWLRQ�ULGJH�GHWDLO�DQG�GHWHUPLQHG�WKDW�WKHVH�WZR�LPSUHVVLRQV�FDPH�IURP�
GLIIHUHQW�VRXUFHV��

�� 1RW�6XLWDEOH� 7KH�H[DPLQHU�GHWHUPLQHG�WKH�ODWHQW�SULQW�ZDV�QRW�VXLWDEOH�IRU�FRPSDULVRQ�
DQG�WKHUHIRUH�QHYHU�FRPSDUHG�WKH�ODWHQW�SULQW�WR�DQ\�H[HPSODUV��

�
Table 9.1: Five possible outcomes of the comparison of the latent and exemplar prints in Figure 9.1 

�
,I�WKH�WZR�SULQWV�FRPH�IURP�WKH�VDPH�VRXUFH��WKH�FRQFOXVLRQV�RI�H[DPLQHUV�������DQG���PD\�
SUHFOXGH�WKH�FRQYLFWLRQ�RI�D�FULPLQDO��,I�WKH�LPSUHVVLRQV�GLG�QRW�RULJLQDWH�IURP�WKH�VDPH�VRXUFH��
WKHQ�WKH�FRQFOXVLRQV�UHSRUWHG�E\�H[DPLQHUV���DQG���PD\�FRQWULEXWH�WR�WKH�DUUHVW�DQG�SURVHFXWLRQ�
RI�DQ�LQQRFHQW�SHUVRQ��3URFHGXUHV�WKDW�SHUPLW�DQ�DJHQF\�WR�GHWHUPLQH�ZKLFK�UHVXOWV�DUH�PRVW�

�������������������������������������������������
����,PDJH�DGDSWHG�FRXUWHV\�RI�WKH�/DV�9HJDV�0HWURSROLWDQ�3ROLFH�'HSDUWPHQW��

([HPSODU�SULQW�/DWHQW�SULQW�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�,VVXHV�IRU�0DQDJHPHQW�

����

OLNHO\�WR�EH�FRUUHFW��WR�GHWHFW�GHSDUWXUHV�IURP�WKRVH�UHVXOWV��DQG�WR�LQYHVWLJDWH�WKH�IDFWRUV�WKDW�OHG�
WR�WKH�GHYLDWLRQV�DUH�FULWLFDO�WR�WKH�TXDOLW\�PDQDJHPHQW�SURFHVV��
�
7DEOH�����HQXPHUDWHV�WKH�YDULRXV�SRVVLEOH�HUURQHRXV�RXWFRPHV�LQ�WKH�DERYH�H[DPSOH��³(UURU´�LQ�
WKH�WDEOH�LV�GHILQHG�UHODWLYH�WR�WKH�RXWFRPH�MXGJHG�WR�EH�PRVW�DFFHSWDEOH�UDWKHU�WKDQ�UHODWLYH�WR�
WKH�XQNQRZQ�VWDWHV�RI�QDWXUH��VHH�&KDSWHUV���DQG�����
�

� 5HVXOW�-XGJHG�7R�%H�&RUUHFW�

� �
,GHQWLILFDWLRQ� ,QFOXVLRQ� ,QFRQFOXVLYH� ([FOXVLRQ� 1RW�6XLWDEOH�

([
DP

LQ
HU
¶V
�5
HV
XO
W�

,GHQWLILFDWLRQ� &255(&7� (UURQHRXV�
,GHQWLILFDWLRQ�

(UURQHRXV�
,GHQWLILFDWLRQ�

(UURQHRXV�
,GHQWLILFDWLRQ�

(UURQHRXV�
,GHQWLILFDWLRQ�

,QFOXVLRQ� )DLOXUH�WR�
,GHQWLI\�

&255(&7� (UURQHRXV�
,QFOXVLRQ�

(UURQHRXV�
,QFOXVLRQ�

(UURQHRXV�
,QFOXVLRQ�

,QFRQFOXVLYH� )DLOXUH�WR�
,GHQWLI\�

)DLOXUH�WR�
,QFOXGH�

&255(&7� )DLOXUH�WR�
([FOXGH�

(UURQHRXV�
6XLWDELOLW\�
'HWHUPLQDWLRQ�

([FOXVLRQ� (UURQHRXV�
([FOXVLRQ��

(UURQHRXV�
([FOXVLRQ��

(UURQHRXV�
([FOXVLRQ��

&255(&7� (UURQHRXV�
([FOXVLRQ��

1RW�6XLWDEOH� )DLOXUH�WR�
,GHQWLI\�

)DLOXUH�WR�
,QFOXGH�

(UURQHRXV�
6XLWDELOLW\�
'HWHUPLQDWLRQ�

)DLOXUH�WR�
([FOXGH�

&255(&7�

�
Table 9.2: Concordance table listing possible “errors” for conclusions in Table 9.1 

�
7KH�DJHQF\¶V�TXDOLW\�PDQDJHPHQW�V\VWHP�VKRXOG�WUDFN�WKH�HUURUV�OLVWHG�DERYH��:KHQ�HUURUV�
�HLWKHU�LQ�WKH�VHQVH�GHILQHG�DERYH�RU�UHODWLYH�WR�JURXQG�WUXWK��DUH�GHWHFWHG��LW�LV�FULWLFDO�WR�
XQGHUVWDQG�WKH�IDFWRUV��VHH�DSSHQGLFHV��WKDW�OHG�WR�WKHP��%\�VWUHQJWKHQLQJ�WKH�TXDOLW\�
PDQDJHPHQW�V\VWHP�WR�JXDUG�DJDLQVW�WKRVH�IDFWRUV��WKH�ULVN�RI�HUURUV�FDQ�EH�UHGXFHG���
�
���� $�6\VWHPV�$SSURDFK�WR�,PSURYLQJ�$FFXUDF\�
�
)URP�WKH�V\VWHPV�SHUVSHFWLYH�RXWOLQHG�LQ�&KDSWHU����KXPDQ�HUURU�LQ�WKH�ZRUNSODFH�LV�QRW�DQ�
LVRODWHG�DFWLRQ�RI�D�JLYHQ�LQGLYLGXDO��5DWKHU��LW�LV�WKH�UHVXOW�RI�D�FKDLQ�RI�HYHQWV�WKDW�FXPXODWH�LQ�
WKH�DGYHUVH�HYHQW��6LQFH�+HLQULFK¶V������SXEOLFDWLRQ��LQGXVWU\�KDV�HPEUDFHG�D�VHTXHQWLDO�WKHRU\�
RI�KXPDQ�HUURU�����-DPHV�5HDVRQ¶V������³6ZLVV�FKHHVH´�PRGHO�H[DPLQHV�HUURU�V\VWHPDWLFDOO\��,W�
DVVXPHV�WKDW�WKHUH�DUH�IXQGDPHQWDO�HOHPHQWV�RI�DOO�RUJDQL]DWLRQV�WKDW�PXVW�ZRUN�WRJHWKHU�
KDUPRQLRXVO\�WR�DFKLHYH�HIILFLHQW�DQG�VDIH�RSHUDWLRQV����

�

�7DNHQ�WRJHWKHU��WKHVH�HOHPHQWV�
FRPSULVH�D�³SURGXFWLYH�V\VWHP´�DV�GHSLFWHG�LQ�)LJXUH������DQ�DGDSWDWLRQ�RI�5HDVRQ¶V�PRGHO��

�������������������������������������������������
����+HLQULFK��+���'��3HWHUVRQ��DQG�1��5RRV��,QGXVWULDO�$FFLGHQW�3UHYHQWLRQ��$�6DIHW\�0DQDJHPHQW�$SSURDFK���VW�HG��
������
����5HDVRQ��-��+XPDQ�(UURU��&DPEULGJH�8QLYHUVLW\�3UHVV��������
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Figure 9.2: Components of a productive system adapted to a latent print unit572
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)RU�RXU�SXUSRVHV��WKH�IRXU�VOLFHV�IURP�5HDVRQ¶V�RULJLQDO�PRGHO�KDYH�EHHQ�UHQDPHG�DV�([DPLQHU�
$FWLRQV��&RQGLWLRQV�WKDW�$IIHFW�3HUIRUPDQFH��6XSHUYLVRU\�,VVXHV��DQG�2UJDQL]DWLRQDO�,QIOXHQFHV��
([DPLQHU�DFWLRQV�DUH�WKH�PLVWDNHV�RU�YLRODWLRQV�E\�WKH�H[DPLQHU��7KH\�DUH�ZKDW�WKH�H[DPLQHU�
GLG��&RQGLWLRQV�WKDW�DIIHFW�SHUIRUPDQFH�DUH�IDFWRUV�UHODWHG�WR�WKH�FRQGLWLRQ�RI�WKH�H[DPLQHU��
FRPPXQLFDWLRQ��RU�WKH�HQYLURQPHQW�WKDW�LQIOXHQFHG�WKH�H[DPLQHU��6XSHUYLVRU\�LVVXHV�DUH�DQ\�
IDLOXUHV�LQ�WKH�VXSHUYLVLRQ�RI�WKH�H[DPLQHU��/DVWO\��RUJDQL]DWLRQDO�LQIOXHQFHV�DUH�PDQDJHPHQW�
GHFLVLRQV�DQG�WKH�RUJDQL]DWLRQDO�FOLPDWH�WKDW�DIIHFW�WKH�H[DPLQHU��$OO�UHTXLUH�DQDO\VLV�DQG�
GLVFXVVLRQ��DQG�$SSHQGL[�$�OLVWV�H[DPSOHV�RI�DFWLRQV�LQ�HDFK�FDWHJRU\��
�
%DVHG�XSRQ�WKLV�PRGHO��IRUHQVLF�DQDO\VLV�FDQ�EH�YLHZHG�DV�D�FRPSOH[�V\VWHP�ZKRVH�SURGXFW�LV�
WKH�LQWHUSUHWDWLRQ�RI�IRUHQVLF�HYLGHQFH��3URGXFWLYH�DFWLYLWLHV�ZLWKLQ�D�ODWHQW�SULQW�XQLW�UHTXLUH�
UHOLDEOH��ZHOO�PDLQWDLQHG�HTXLSPHQW�DQG�D�ZHOO�WUDLQHG�SURIHVVLRQDO�ZRUNIRUFH��7KHVH�DUH�
LQFOXGHG�LQ�WKH�&RQGLWLRQV�WKDW�$IIHFW�3HUIRUPDQFH�VOLFH�LQ�)LJXUH������([DPLQHUV�DOVR�QHHG�JRRG�
PDQDJHPHQW�DQG�HIIHFWLYH�VXSHUYLVLRQ��DQG�PDQDJHUV�QHHG�DSSURSULDWH�JXLGDQFH��SHUVRQQHO��DQG�
IXQGLQJ�WR�SHUIRUP�WKHLU�GXWLHV��ZKLFK�LV�UHSUHVHQWHG�LQ�WKH�6XSHUYLVRU\�,VVXHV�VOLFH��7KH�VXSSRUW�
RI�PDQDJHPHQW�FRPHV�IURP�GHFLVLRQ�PDNHUV�ZKR�VHW�JRDOV�DQG�PDQDJH�DYDLODEOH�UHVRXUFHV��
UHSUHVHQWHG�E\�WKH�2UJDQL]DWLRQDO�,QIOXHQFHV�VOLFH��7KH\�PXVW�EDODQFH�RIW�FRPSHWLQJ�JRDOV�RI�
WKURXJKSXW��GXH�GLOLJHQFH��DQG�UHVRXUFHV��7KHVH�H[HFXWLYH�GHFLVLRQV�W\SLFDOO\�DUH�EDVHG�XSRQ�
VRFLDO��HFRQRPLF��DQG�SROLWLFDO�LQSXW�IURP�RXWVLGH�WKH�RUJDQL]DWLRQ�DV�ZHOO�DV�RQ�IHHGEDFN�IURP�
PDQDJHUV�DQG�ZRUNHUV�ZLWKLQ�LW��
�
$FFLGHQWV�RFFXU�ZKHQ�WKHUH�DUH�EUHDNGRZQV�LQ�WKH�LQWHUDFWLRQ�DPRQJ�WKH�FRPSRQHQWV�LQ�WKH�
SURGXFWLRQ�SURFHVV����

�������������������������������������������������
����,PDJH�DGDSWHG�IURP�5HDVRQ��RS��FLW��

�7KHVH�IDLOXUHV��VKRZQ�DV�KROHV�LQ�WKH�GLIIHUHQW�VOLFHV��PDNH�WKH�V\VWHP�
PRUH�YXOQHUDEOH�WR�HUURU��HVSHFLDOO\�ZKHQ�WKHUH�DUH�PXOWLSOH�IDLOXUHV�DW�HDFK�OHYHO��8VLQJ�WKH�

����,ELG��



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�,VVXHV�IRU�0DQDJHPHQW�

����

³6ZLVV�FKHHVH´�PRGHO�RI�HUURU�FDXVDWLRQ��DQ�HUURU�RFFXUV�ZKHQ�WKH�KROHV�IURP�HDFK�VOLFH�DUH�
DOLJQHG���
�
7KHUH�DUH�WZR�QHFHVVDU\�LQJUHGLHQWV�WR�LGHQWLI\LQJ�ZHDNQHVVHV�LQ�D�IRUHQVLF�V\VWHP������D�KXPDQ�
HUURU�PRGHO�WR�FDSWXUH�DQG�RUJDQL]H�WKH�LQIRUPDWLRQ�DQG�����IRUHQVLF�H[SHUWV�WR�DQDO\]H�WKH�
H[DPLQDWLRQ�SURFHVV�DQG�WR�LGHQWLI\�WKH�KXPDQ�DQG�RWKHU�IDFWRUV�WKDW�FDQ�DIIHFW�WKH�RXWFRPH��7KH�
OLWHUDWXUH�FRQWDLQV�PDQ\�KXPDQ�HUURU�PRGHOV�����,I�WKH�XQGHUO\LQJ�DVVXPSWLRQV�UHJDUGLQJ�WKH�
QDWXUH�DQG�FDXVH�RI�HUURU�DUH�FRQVLGHUHG��WKHUH�DUH�VL[�GLIIHUHQW�SHUVSHFWLYHV�WR�HUURU�
LQYHVWLJDWLRQ��FRJQLWLYH��HUJRQRPLF��EHKDYLRUDO��PHGLFDO��SV\FKRVRFLDO��DQG�RUJDQL]DWLRQDO�����
(DFK�SHUVSHFWLYH�RQ�KXPDQ�HUURU�LQYHVWLJDWLRQ�KDV�LWV�DGYDQWDJHV��0DQ\�LQGXVWULHV�WKHUHIRUH�
KDYH�HPSOR\HG�D�PXOWL�SHUVSHFWLYH�DSSURDFK��XVLQJ�PRGHOV�VXFK�DV�URRW�FDXVH�DQDO\VLV��IDLOXUH�
PRGH�DQG�HIIHFWV�DQDO\VLV��D�PDQDJHPHQW�RYHUVLJKW�ULVN�WUHH��D�VDIHW\�PDQDJHPHQW�RUJDQL]DWLRQ�
UHYLHZ�WHFKQLTXH��DQG�WKH�KXPDQ�IDFWRUV�DQG�DQDO\VLV�FODVVLILFDWLRQV�V\VWHP��+)$&6���7KLV�
FKDSWHU�XVHV�+)$&6�DV�D�IUDPHZRUN�IRU�GLVFXVVLRQ����

�

�EXW�RWKHU�HUURU�PRGHOV�ZRXOG�HOXFLGDWH�
WKH�VDPH�IDFWRUV���

������ ([DPLQHU�$FWLRQV�
�
3UREOHPDWLF�DFWLRQV�RI�WKH�H[DPLQHU�FDQ�EH�ORRVHO\�FODVVLILHG�DV�HLWKHU�PLVWDNHV�RU�YLRODWLRQV��
0LVWDNHV�UHSUHVHQW�QRUPDO�EHKDYLRU�WKDW�IDLOV�WR�SURGXFH�WKH�GHVLUHG�RXWFRPH��9LRODWLRQV�UHIHU�WR�
WKH�ZLOOIXO�GLVUHJDUG�RI�DFFHSWHG�SUDFWLFHV��7KHVH�PLVWDNHV�DQG�YLRODWLRQV�VKRXOG�EH�FRQVLGHUHG�LQ�
PRUH�GHWDLO���
�
'HFLVLRQ���6NLOO���DQG�3HUFHSWLRQ�%DVHG�0LVWDNHV�
'HFLVLRQV�DUH�EDVHG�SULPDULO\�RQ�WKUHH�IDFWRUV��LQIRUPDWLRQ��NQRZOHGJH��DQG�H[SHULHQFH��VHH�
&KDSWHU�����,Q�ODWHQW�SULQW�H[DPLQDWLRQ��LQIRUPDWLRQ�OLHV�LQ�WKH�ODWHQW�DQG�H[HPSODU�SULQWV��ZKLFK�
PXVW�EH�RI�VXIILFLHQW�TXDOLW\�DQG�TXDQWLW\�WR�FRPSDUH�DQG�HYDOXDWH��,Q�DGGLWLRQ��WKH�H[DPLQHU�
VKRXOG�EH�SURYLGHG�ZLWK�RWKHU�LQIRUPDWLRQ��VXFK�DV�WKH�VXUIDFH�IURP�ZKLFK�WKH�ODWHQW�SULQWV�ZHUH�
UHFRYHUHG��WKH�WHFKQLTXH�XVHG�WR�GHYHORS�DQG�UHFRYHU�WKH�ODWHQW�SULQWV��DQG�WKH�PHWKRG�XVHG�WR�
FDSWXUH�WKH�H[HPSODU�SULQWV��7KH�H[DPLQHU�DSSOLHV�WUDLQLQJ��EDFNJURXQG�NQRZOHGJH��DQG�
H[SHULHQFH�FRPSDULQJ�D�EURDG�UDQJH�RI�SDLUV�RI�ODWHQW�DQG�H[HPSODU�SULQWV�WR�DVVHVV�WKH�DYDLODEOH�
LQIRUPDWLRQ��:KHQ�LPSRUWDQW�LQIRUPDWLRQ��NQRZOHGJH��RU�H[SHULHQFH�LV�ODFNLQJ��PLVWDNHV�FDQ�
RFFXU��2IWHQ�UHIHUUHG�WR�DV�KRQHVW�PLVWDNHV��WKHVH�PLVWDNHV�W\SLFDOO\�SUHVHQW�WKHPVHOYHV�DV�SRRUO\�
H[HFXWHG�SURFHGXUHV��LPSURSHU�FKRLFHV��RU�WKH�PLVLQWHUSUHWDWLRQ�RU�PLVXVH�RI�UHOHYDQW�
LQIRUPDWLRQ���
�
2WKHU�PLVWDNHV�RFFXU�ZLWK�OLWWOH�RU�QR�FRQVFLRXV�WKRXJKW��)RU�LQVWDQFH��GXULQJ�ODWHQW�SULQW�
H[DPLQDWLRQ��H[DPLQHUV�FDQ�RULHQW�PDQ\�ODWHQW�SULQWV�ZLWKRXW�FRQVFLRXV�DWWHQWLRQ��7DVNV�VXFK�DV�
WKHVH�KLJKO\�SUDFWLFHG�DQG�DXWRPDWLF�EHKDYLRUV�DUH�SDUWLFXODUO\�DIIHFWHG�E\�DWWHQWLRQ�RU�PHPRU\�
IDLOXUHV��'LVWUDFWLRQV�LQ�WKH�ODERUDWRU\��VHH�&KDSWHU����PD\�OHDG�WR�D�ORVV�RI�FRQFHQWUDWLRQ��
HUURQHRXV�GRFXPHQWDWLRQ��DQG�RWKHU�PLVWDNHV��
�

�������������������������������������������������
����6HQGHUV��-��DQG�1��0RUD\��+XPDQ�(UURU��&DXVH��3UHGLFWLRQ��DQG�5HGXFWLRQ��3V\FKRORJ\�3UHVV��������
����:LHJPDQQ��'��DQG�6��6KDSSHOO��$�+XPDQ�(UURU�$SSURDFK�WR�$YLDWLRQ�$FFLGHQW�$QDO\VLV��7KH�+XPDQ�)DFWRUV�
$QDO\VLV�DQG�&ODVVLILFDWLRQ�6\VWHP��$VKJDWH�3XEOLVKLQJ��������
����,ELG��
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$GGLWLRQDOO\��PLVWDNHV�FDQ�
RFFXU�DV�D�UHVXOW�RI�WKH�PDQQHU�
LQ�ZKLFK�WKH�H[DPLQHUV�VWRUH�
DQG�FRPSDUH�ODWHQW�SULQW�GDWD��
)RU�LQVWDQFH��ZKHQ�ODWHQW�DQG�
H[HPSODU�SULQWV�KDYH�RQO\�
OLPLWHG�FRUUHVSRQGLQJ�
LQIRUPDWLRQ��WKH�H[DPLQHU�PXVW�
VHDUFK�GLIIHUHQW�UHJLRQV�RI�WKH�
ODWHQW�SULQW�VHSDUDWHO\��EUHDNLQJ�
XS�WKH�SDWWHUQ�RI�GDWD�DQG�
VHDUFKLQJ�HDFK�FRPSRQHQW��
([DPLQHUV�ZKR�DUH�LQFOLQHG�WR�
VHDUFK�WKH�ODWHQW�SULQW�DV�D�
FRPSOHWH�LPDJH��VHDUFKLQJ�IRU�
WKH�ZKROH�SDWWHUQ��FDQ�IDLO�WR�
LGHQWLI\�WKH�ODWHQW�SULQW�RU�FDQ�
HUURQHRXVO\�H[FOXGH�WKH�
H[HPSODU��
�
([DPSOHV�RI�WKHVH�W\SHV�RI�
PLVWDNHV�LQ�ODWHQW�SULQW�
H[DPLQDWLRQ�DUH�IDLOXUHV�WR�ILQG�
WDUJHW�GDWD��WR�SURSHUO\�ZHLJKW�
WKH�GDWD��WR�UHFRJQL]H�GLVWRUWLRQ��
DQG�WR�FRPSDUH�HQRXJK�
FRUUHVSRQGLQJ�IHDWXUHV��7KHVH�
W\SHV�RI�PLVWDNHV�FDQ�OHDG�WR�D�
FRQFOXVLRQ�H[FHHGLQJ�WKH�DELOLW\�
RI�WKH�H[DPLQHU��D�IDLOXUH�WR�
VHDUFK�DOO�H[HPSODUV��D�KXUULHG�
RU�LQVXIILFLHQWO\�WKRURXJK�
H[DPLQDWLRQ��LQVXIILFLHQW�GDWD�WR�
VXSSRUW�WKH�FRQFOXVLRQ��D�
PLV�SULRULWL]HG�OHYHO�RI�HIIRUW��
DQG�LPSURSHUO\�GHHPLQJ�D�SULQW�
WR�EH�VXLWDEOH�RU�XQVXLWDEOH���
�

�������������������������������������������������
����&DPS��5��%XVLQHVV�3URFHVV�%HQFKPDUNLQJ��)LQGLQJ�DQG�,PSOHPHQWLQJ�%HVW�3UDFWLFHV��$64&�4XDOLW\�3UHVV��
�������
����$PHULFDQ�&ROOHJH�RI�(PHUJHQF\�3K\VLFLDQV��%HQFKPDUNLQJ�LQ�(PHUJHQF\�0HGLFLQH��0DUFK�������$FFHVVHG�
1RYHPEHU�����������KWWS���ZZZ�DFHS�RUJ�FRQWHQW�DVS["LG �������
����,ELG��
����(PHUJHQF\�'HSDUWPHQW�%HQFKPDUNLQJ�$OOLDQFH��$ERXW�8V��$FFHVVHG�1RYHPEHU�����������
KWWS���HGEHQFKPDUNLQJ�RUJ�LQGH[�SKS���
����$XJXVWLQH��-��³('�:DLW�7LPHV�,PSURYLQJ�IRU�WKH�)LUVW�7LPH�LQ����<HDUV�´�,PSURYLQJ�+HDOWK�&DUH��3UHVV�*DQH\��
)HEUXDU\�����������

%R[������/HDUQLQJ�IURP�2WKHUV��%HQFKPDUNLQJ�LQ�
)RUHQVLF�6FLHQFH�
�
)RUHQVLF�ODERUDWRULHV�DQG�ODWHQW�SULQW�H[DPLQHUV�FDQ�OHDUQ�IURP�
HDFK�RWKHU�DQG�IURP�RWKHU�LQGXVWULHV�WR�LPSURYH�SURFHGXUHV�DQG�
KXPDQ�IDFWRUV�FRQVLGHUDWLRQV��7KLV�SURFHVV��FDOOHG�EHQFKPDUNLQJ��
LV�SULPDULO\�DVVRFLDWHG�ZLWK�DFWLRQV�WKDW�;HUR[�WRRN�LQ�WKH�HDUO\�
����V�WR�UHPDLQ�FRPSHWLWLYH�ZLWK�FRPSDQLHV�WKDW�ZHUH�SURGXFLQJ�
OHVV�H[SHQVLYH�DQG�KLJKHU�TXDOLW\�FRSLHUV��;HUR[�QRW�RQO\�VWXGLHG�
LWV�FRPSHWLWRUV¶�SURGXFWV�DQG�SURFHVVHV��EXW�WKH�FRPSDQ\�DOVR�
ORRNHG�DW�RWKHU�LQGXVWULHV¶�SURFHVVHV�DQG�WUDQVODWHG�WKRVH�EHVW�
SUDFWLFHV�LQWR�WKH�;HUR[�VWDQGDUG�SURFHGXUHV��;HUR[�GHILQHV�
EHQFKPDUNLQJ�DV�³WKH�FRQWLQXRXV�SURFHVV�RI�PHDVXULQJ�RXU�
SURGXFWV��VHUYLFHV��DQG�SUDFWLFHV�DJDLQVW�RXU�WRXJKHVW�FRPSHWLWRUV�
RU�WKRVH�FRPSDQLHV�NQRZQ�DV�OHDGHUV�´���

�

�7KLV�PRGHO�LV�FRPSULVHG�
RI�WHQ�VWHSV�LQ�IRXU�SKDVHV��

3ODQQLQJ�SKDVH�
� 6HOHFW�D�VXEMHFW�WR�EHQFKPDUN�
� ,GHQWLI\�WKH�EHVW�SUDFWLWLRQHUV�LQ�WKH�ILHOG�RI�VWXG\�
� 'HWHUPLQH�WKH�GDWD�FROOHFWLRQ�PHWKRG�DQG�FROOHFW�WKH�GDWD�
$QDO\VLV�SKDVH�
� 'HWHUPLQH�WKH�FXUUHQW�JDS�
� 3URMHFW�IXWXUH�SHUIRUPDQFH�
,QWHJUDWLRQ�SKDVH�
� &RPPXQLFDWH�WKH�UHVXOWV�RI�DQDO\VLV�
� (VWDEOLVK�IXQFWLRQDO�JRDOV�
$FWLRQ�SKDVH�
� 'HYHORS�DFWLRQ�SODQV�
� ,PSOHPHQW�SODQV�DQG�PRQLWRU�UHVXOWV�
� 5HFDOLEUDWH�EHQFKPDUN���
�

�

,Q�WKH�ILHOG�RI�HPHUJHQF\�PHGLFLQH��HIIRUWV�DUH�XQGHUZD\�WR�
LQFRUSRUDWH�EHQFKPDUNLQJ�����7KH�QRQ�SURILW�(PHUJHQF\�
'HSDUWPHQW�%HQFKPDUNLQJ�$OOLDQFH�VSHDUKHDGV�WKLV�HIIRUW�E\�
PDLQWDLQLQJ�D�GDWDEDVH�RI�SHUIRUPDQFH�PHWULFV��E\�KRVWLQJ�
FRQIHUHQFHV�DQG�PHHWLQJV��DQG�E\�SURYLGLQJ�FRPPXQLW\�EXLOGLQJ�
VHUYLFHV�WR�WKHLU�PHPEHU�RUJDQL]DWLRQV�����$FFRUGLQJ�WR�WKH�
$OOLDQFH¶V�GDWD��EHQFKPDUNLQJ�VHHPV�WR�EH�ZRUNLQJ��:DLW�WLPHV�LQ�
HPHUJHQF\�GHSDUWPHQWV�IURP������WR������IHOO�IRU�WKH�ILUVW�WLPH�LQ�
IRXU�GHFDGHV����
�

��
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9LRODWLRQV�
7ZR�W\SHV�RI�YLRODWLRQV�GHVHUYH�PHQWLRQ��ZLOOIXO�QRQFRPSOLDQFH�DQG�H[FHSWLRQDO�YLRODWLRQV��
2IWHQ�UHIHUUHG�WR�DV�³EHQGLQJ�WKH�UXOHV�´�ZLOOIXO�QRQFRPSOLDQFH�WHQGV�WR�EH�KDELWXDO�DQG�LV�
HQDEOHG�E\�D�V\VWHP�RI�VXSHUYLVLRQ�DQG�PDQDJHPHQW�WKDW�WROHUDWHV�GHSDUWXUHV�IURP�VWDQGDUG�
SURFHGXUHV��-XVW�DV�VRPH�GULYHUV�PD\�JR���PLOHV�SHU�KRXU�RYHU�WKH�VSHHG�OLPLW��VRPH�H[DPLQHUV�
PD\�HQJDJH�LQ�VKRUWFXWV�WR�FRPH�WR�D�FRQFOXVLRQ��([FHSWLRQDO�YLRODWLRQV�DUH�ZLOOIXO�DQG�
SDUWLFXODUO\�HJUHJLRXV��DQG�WKH\�DUH�QHLWKHU�WROHUDWHG�E\�PDQDJHPHQW�QRU�URXWLQHO\�REVHUYHG�LQ�
WKH�IRUHQVLF�ODERUDWRU\��$Q�H[FHSWLRQDO�YLRODWLRQ�ZRXOG�EH�DNLQ�WR�GULYLQJ����PLOHV�SHU�KRXU�RYHU�
WKH�VSHHG�OLPLW���
�
([DPSOHV�RI�YLRODWLRQV�LQFOXGH�GHHPLQJ�D�ODWHQW�SULQW�QRW�VXLWDEOH�WR�DYRLG�KDYLQJ�WR�FRPSDUH�LW��
GLVUHJDUGLQJ�DVSHFWV�RI�WKH�4$�4&�SURFHVV��IRU�H[DPSOH��VNLSSLQJ�WKH�9HULILFDWLRQ�SKDVH���
LQWHQWLRQDOO\�PLVLGHQWLI\LQJ�D�ODWHQW�SULQW��PDNLQJ�DQ�LGHQWLILFDWLRQ�RU�H[FOXVLRQ�RI�D�ODWHQW�SULQW�
WKDW�WKH�H[DPLQHU�NQRZV�LV�QRW�VXLWDEOH�IRU�FRPSDULVRQ��UHSRUWLQJ�UHVXOWV�ZLWKRXW�FRQGXFWLQJ�D�
FRPSDULVRQ��DQG�FRHUFLQJ�D�YHULILHU�LQWR�DJUHHLQJ�ZLWK�D�UHQGHUHG�FRQFOXVLRQ��
�
������ &RQGLWLRQV�WKDW�$IIHFW�3HUIRUPDQFH�
�
&RQGLWLRQV�RI�WKH�H[DPLQHU��RI�FRPPXQLFDWLRQ��DQG�RI�WKH�HQYLURQPHQW�FDQ�DIIHFW�DQ�H[DPLQHU¶V�
SHUIRUPDQFH��
�
3K\VLFDO�DQG�0HQWDO�6WDWH�
$Q�H[DPLQHU¶V�PHQWDO�VWDWH��SK\VLRORJLFDO�VWDWH��DQG�SK\VLFDO�RU�PHQWDO�OLPLWDWLRQV�DOO�FDQ�DIIHFW�
SHUIRUPDQFH��$GYHUVH�PHQWDO�VWDWHV�LQFOXGH�WHPSRUDU\�FRQGLWLRQV�VXFK�DV�H[KDXVWLRQ�DQG�VWUHVV��
7KH�H[DPLQHU�DQG�PDQDJHPHQW�VKRXOG�WDNH�DSSURSULDWH�DFWLRQ�ZKHQ�WKH�H[DPLQHU�LV�QRW�ILW�IRU�
GXW\��,Q�PRVW�IRUHQVLF�XQLWV��H[DPLQHUV�FRQIURQW�ODUJH�EDFNORJV��6RPH�H[DPLQHUV�DUH�KHOG�WR�
TXRWDV�RU�XQUHDOLVWLF�WXUQ�DURXQG�WLPHV��,Q�WKLV�HQYLURQPHQW��H[DPLQHUV�FRXOG�EHFRPH�PRUH�
FRQFHUQHG�ZLWK�FDVH�RXWSXW�WKDQ�WKH�TXDOLW\�RI�WKH�ZRUN��$V�D�UHVXOW��H[DPLQHUV�PD\�KXUU\�
WKURXJK�FDVHV��WDNLQJ�VKRUWFXWV�LQ�WKH�DQDO\VLV�DQG�GRFXPHQWDWLRQ��DQG�IDLOLQJ�WR�UHDFK�DQ�
DSSURSULDWH�FRQFOXVLRQ��3ODLQO\��PDQ\�IDFWRUV�FDQ�DIIHFW�WKH�PHQWDO�VWDWH�RI�WKH�H[DPLQHU��
([DPSOHV�DUH�DQJHU��DSSUHKHQVLRQ�DERXW�UHDFKLQJ�FRQFOXVLRQV��ERUHGRP�DQG�FRPSODFHQF\��
GLVWUDFWLRQ��H[SHFWDQF\��IDWLJXH��RYHUFRQILGHQFH��SHHU�SUHVVXUH��DQG�SHUVRQDO�SUREOHPV��
�
,Q�DGGLWLRQ��WKH�H[DPLQHU¶V�SK\VLRORJLFDO�VWDWH�FDQ�DIIHFW�WKH�H[DPLQDWLRQ�SURFHVV��)RU�H[DPSOH��
WKH�W\SLFDO�ODWHQW�SULQW�H[DPLQHU�LV�XVXDOO\�EHQGLQJ�RYHU�D�GHVN�RU�ZRUNEHQFK�IRU�ORQJ�VWUHWFKHV�
RI�WLPH��ORRNLQJ�WKURXJK�D�PDJQLILHU��DQG�PDNLQJ�QXPHURXV�FRPSDULVRQV��7KHVH�ZRUNLQJ�
FRQGLWLRQV�SURGXFH�VWUDLQ�RQ�WKH�QHFN��EDFN��DQG�H\HV��*ODUH�IURP�FRPSXWHU�GLVSOD\V�DQG�WKH�
VKHHU�QXPEHU�RI�FRPSDULVRQV�FDQ�UHVXOW�LQ�KHDGDFKHV�RU�H\HVWUDLQ��VHH�&KDSWHU���IRU�PRUH�
LQIRUPDWLRQ�DERXW�KHDOWK\�ZRUNSODFH�GHVLJQ����
�
3HUIRUPDQFH�FDQ�DOVR�VXIIHU�GXH�WR�ODFN�RI�VOHHS��,Q�PDQ\�DJHQFLHV��DQ�H[DPLQHU�FRXOG�EH�FDOOHG�
WR�D�FULPH�VFHQH�LQ�WKH�PLGGOH�RI�WKH�QLJKW�DQG�WKHQ�EH�H[SHFWHG�WR�ZRUN�D�QRUPDO�ODWHQW�SULQW�
FDVHORDG�WKH�QH[W�GD\�ZLWKRXW�UHVW��,OOQHVV�FDQ�KDYH�GHWULPHQWDO�HIIHFWV��DQG�PHGLFDWLRQV�FDQ�
LQIOXHQFH�D�SHUVRQ¶V�TXDOLW\�RI�VOHHS�DQG�GD\WLPH�DOHUWQHVV��2WKHU�IDFWRUV�EHDULQJ�RQ�
SK\VLRORJLFDO�VWDWHV�LQFOXGH�DOFRKRO�DQG�GUXJ�XVH��QXWULWLRQ��DQG�LQMXULHV��
�
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)LQDOO\��SK\VLFDO�RU�PHQWDO�OLPLWDWLRQV�DIIHFW�WKH�FRQGLWLRQ�RI�WKH�H[DPLQHU��'HWHULRUDWLQJ�
H\HVLJKW�LV�D�SK\VLFDO�OLPLWDWLRQ��ZKLOH�DQ�LQDELOLW\�WR�PDLQWDLQ�FRPSHWHQF\�LV�D�PHQWDO�OLPLWDWLRQ��
,I�WKH�SK\VLFDO�RU�PHQWDO�OLPLWDWLRQ�FDQQRW�EH�FRPSHQVDWHG�IRU��WKH�H[DPLQHU�PD\�QR�ORQJHU�EH�
TXDOLILHG�WR�SHUIRUP�ODWHQW�SULQW�H[DPLQDWLRQV��2WKHU�SK\VLFDO�RU�PHQWDO�OLPLWDWLRQV�LQFOXGH�
FKURQLF�SV\FKRORJLFDO�GLVRUGHUV��G\VOH[LD��LQDGHTXDWH�WUDLQLQJ�RU�H[SHULHQFH��LQFRPSDWLEOH�
DSWLWXGH��DQG�YLVXDO�OLPLWDWLRQV�VXFK�DV�SRRU�DFXLW\��SRRU�FRQWUDVW�VHQVLWLYLW\��DQG�FRORU�EOLQGQHVV��
�
&RPPXQLFDWLRQ�
$Q�H[DPLQHU�PXVW�ZRUN�ZLWK�RWKHU�H[DPLQHUV��PDQDJHPHQW��LQYHVWLJDWRUV��DWWRUQH\V��DQG�
DGPLQLVWUDWLYH�SHUVRQQHO��:KLOH�YHUEDO�FRPPXQLFDWLRQ�LV�FHUWDLQO\�LPSRUWDQW��FRPPXQLFDWLRQ�
YLD�FDVH�GRFXPHQWDWLRQ�LV�DOVR�LPSHUDWLYH��2QO\�ZLWK�VXIILFLHQW�GRFXPHQWDWLRQ�DQG�UHSRUWLQJ�FDQ�
RWKHU�H[DPLQHUV�DQG�VXSHUYLVRUV�DGHTXDWHO\�SURYLGH�WHFKQLFDO�DQG�DGPLQLVWUDWLYH�UHYLHZ��)RU�
LQVWDQFH��XQGHUVWDQGLQJ�WKH�ORFDWLRQ��RULHQWDWLRQ��VXUIDFH��DQG�GHYHORSPHQW�WHFKQLTXH�RI�WKH�
ODWHQW�SULQW�FDQ�EH�FULWLFDO�IRU�LQWHUSUHWLQJ�SULQW�GLVWRUWLRQ��$GGLWLRQDOO\��XQGHUVWDQGLQJ�KRZ�WKH�
H[DPLQHU�VHDUFKHG�WKH�ODWHQW�SULQW��GLVWDO�RULHQWDWLRQ�DQG�DQDWRPLFDO�UHJLRQ��FDQ�SURYLGH�FULWLFDO�
LQIRUPDWLRQ�LI�DQ�HUURU�KDV�RFFXUUHG���
�
&RPPXQLFDWLRQ�FDQ�VXIIHU�IURP�FRQIXVLQJ�RU�FRQIOLFWLQJ�GLUHFWLRQV�RU�GHPDQGV��D�IDLOXUH�WR�
FRQYH\�RU�REWDLQ�DGHTXDWH�LQIRUPDWLRQ��ODFN�RI�UHSRUW�ZULWLQJ�VNLOOV��ODFN�RI�WHDPZRUN��SRRU�FDVH�
GRFXPHQWDWLRQ��DQG�GHSDUWXUHV�IURP�VWDQGDUG�WHUPLQRORJ\��
�
(QYLURQPHQW�
(QYLURQPHQWDO�IDFWRUV�FDQ�FRQWULEXWH�WR�HUURUV��%RWK�WKH�RSHUDWLRQDO�HQYLURQPHQW��H�J���
ZRUNSODFH�GHVLJQ�RU�FOXWWHU��DQG�WKH�DPELHQW�HQYLURQPHQW��H�J���WHPSHUDWXUH��QRLVH��DQG�OLJKWLQJ��
FDQ�GHJUDGH�SHUIRUPDQFH��)RU�H[DPSOH��WKH�LQWHQVLW\��W\SH��DQG�GLUHFWLRQ�RI�OLJKWLQJ�FDQ�
LQIOXHQFH�ZKDW�DQ�H[DPLQHU�SHUFHLYHV�DV�NH\�GDWD��&KDSWHU���GLVFXVVHV�VXFK�SK\VLFDO�
HQYLURQPHQWDO�FRQGLWLRQV�DV�FOXWWHU��H[FHVVLYH�KHDW�RU�FROG��OLJKWLQJ��YHQWLODWLRQ��DQG�QRLVH��DV�
ZHOO�DV�WHFKQLFDO�HQYLURQPHQWDO�IDFWRUV�VXFK�DV�HTXLSPHQW�DQG�VRIWZDUH��
�
������ 6XSHUYLVRU\�,VVXHV�
�
,I�DQ�HUURU�KDV�RFFXUUHG��WKH�LQYHVWLJDWLRQ�RI�WKH�FDXVH�V��VWDUWV�ZLWK�WKH�H[DPLQHU¶V�DFWLRQV��
SURFHHGV�WKURXJK�WKH�FRQGLWLRQV�WKDW�PD\�KDYH�FRQWULEXWHG�WR�WKH�HUURU��DQG�FRQWLQXHV�RQ�WR�
VXSHUYLVRU\�DFWLRQV�DQG�SRVVLEO\�RUJDQL]DWLRQDO�RYHUVLJKWV�RU�IDLOXUHV����
�
/HDGHUVKLS�
(IIHFWLYH�PDQDJHPHQW�SURYLGHV�H[DPLQHUV�ZLWK�DGHTXDWH�WUDLQLQJ��SURIHVVLRQDO�JXLGDQFH��
RYHUVLJKW��DQG�RSHUDWLRQDO�OHDGHUVKLS��:LWKRXW�WKLV�OHDGHUVKLS��WKH�FKDQFH�RI�HUURUV�LV�JUHDWHU��
0DQDJHUV�FDQ�EHFRPH�VR�RYHUZKHOPHG�ZLWK�PHHWLQJV�DQG�SDSHUZRUN�WKDW�WKH\�IDLO�WR�SURYLGH�
VXIILFLHQW�RYHUVLJKW��<HW��VRPH�VXSHUYLVRUV�WDNH�RYHUVLJKW�WR�H[WUHPHV��EHFRPLQJ�WRR�FRQWUROOLQJ�
DQG�PRUH�FRQFHUQHG�ZLWK�PLQXWH�GHWDLOV�WKDQ�WKH�DFFXUDF\�RI�WKH�ZRUN��0LFURPDQDJLQJ�
H[DPLQHUV�FDQ�GHOD\�GHFLVLRQ�PDNLQJ��UHVWULFW�LQIRUPDWLRQ�IORZ��DQG�GLPLQLVK�FRQILGHQFH�DQG�
HIILFLHQF\����
�
(IIHFWLYH�OHDGHUVKLS�KHOSV�DYRLG�HUURUV�E\�HQVXULQJ�DSSURSULDWH�WUDLQLQJ��VHWWLQJ�D�SURSHU�
H[DPSOH��WUDFNLQJ�DQG�DVVHVVLQJ�MRE�TXDOLILFDWLRQV�RU�VNLOOV��PRQLWRULQJ�ZRUN��SURYLGLQJ�
DSSURSULDWH�IHHGEDFN��PHQWRULQJ��DQG�LQFHQWLYHV��DQG�PDLQWDLQLQJ�UHDOLVWLF�H[SHFWDWLRQV��
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�
2SHUDWLRQDO�3ODQQLQJ�
0DQDJHPHQW�LV�UHVSRQVLEOH�IRU�SODQQLQJ�WKH�RSHUDWLRQV�RI�WKH�IRUHQVLF�XQLW��6FKHGXOLQJ�VKRXOG�
LQFOXGH�EUHDNV�DQG�VKRXOG�WDNH�FDVHORDGV�DQG�GHDGOLQHV�LQWR�DFFRXQW��7KH�VXSHUYLVRU�ZKR�DVVLJQV�
D�ODUJH�FRPSOH[�FDVH�WR�D�OHVV�H[SHULHQFHG�H[DPLQHU�PD\�LQDGYHUWHQWO\�VHW�XS�WKH�H[DPLQHU�IRU�
IDLOXUH��&RQYHUVHO\��EXUGHQLQJ�WKH�WRS�SHUIRUPHUV�ZLWK�H[FHVVLYH�ZRUN�FDQ�NHHS�WKHP�IURP�
SHUIRUPLQJ�RSWLPDOO\�DQG�FDQ�OLPLW�WKH�RSSRUWXQLWLHV�IRU�OHVV�H[SHULHQFHG�H[DPLQHUV�WR�OHDUQ����
�
0DQ\�ODWHQW�SULQW�XQLWV�DUH�VR�RYHUZKHOPHG�WKDW�VXSHUYLVRUV�PXVW�GLYLGH�FDVHZRUN�LQWR�UXVK�
FDVHV�DQG�URXWLQH�RQHV��([DPLQHUV�ZLWK�PDQ\�UXVK�FDVHV�FDQ�IHHO�RYHUZKHOPHG��IUXVWUDWHG��DQG�
FRQIXVHG��6XSHUYLVRUV�DQG�PDQDJHUV�QHHG�ZD\V�WR�DOORFDWH�FDVHZRUN�WR�PDLQWDLQ�SURGXFWLYLW\�
ZLWKRXW�FDXVLQJ�IUXVWUDWLRQ��$OORZLQJ�H[DPLQHUV�WR�ILQLVK�RQH�EDWFK�RI�FDVHV�EHIRUH�DVVLJQLQJ�
DQRWKHU�EDWFK�FDQ�EH�KHOSIXO��$OVR��PDQDJHPHQW�FDQ�VRPHWLPHV�UHTXHVW�D�FHUWDLQ�DPRXQW�RI�WLPH�
IURP�WKH�FRXUW�IRU�UXVK�FDVHV�WR�HQVXUH�WKDW�H[DPLQHUV�FDQ�ZRUN�WKH�FDVH�SURSHUO\��7ULDOV�FDQ�
HYHQ�EH�UHVFKHGXOHG��LI�QHFHVVDU\��2WKHU�H[DPSOHV�RI�RSHUDWLRQDO�SODQQLQJ�IDLOXUHV�DUH�QRW�
DOORZLQJ�DGHTXDWH�UHVW�EUHDNV��VHWWLQJ�FRQIOLFWLQJ�REMHFWLYHV��JRDOV��RU�VWDQGDUGV��DQG�JLYLQJ�
XQFOHDU�RU�FRQIOLFWLQJ�DVVLJQPHQWV��
�
3UREOHP�&RUUHFWLRQ�
:KHQ�SUREOHPV�DUH�NQRZQ��WKH\�VKRXOG�EH�FRUUHFWHG��&RQVLVWHQW�IDLOXUH�WR�FRUUHFW�RU�GLVFLSOLQH�
LQDSSURSULDWH�EHKDYLRU�PD\�IRVWHU�D�G\VIXQFWLRQDO�ZRUN�HQYLURQPHQW��7KLV�FDXWLRQ�DOVR�DSSOLHV�
WR�LVVXHV�DVVRFLDWHG�ZLWK�HTXLSPHQW�DQG�VXSSOLHV��:KHQ�QHFHVVDU\�UHSDLUV�DUH�RYHUORRNHG�RU�
VXSSOLHV�GR�QRW�PHHW�VSHFLILFDWLRQV��HUURUV�FDQ�UHVXOW��
�
6XSHUYLVRU\�9LRODWLRQV�
6XSHUYLVRU\�YLRODWLRQV�HQFRPSDVV�WKH�GLVUHJDUG�RI�H[LVWLQJ�UXOHV�DQG�UHJXODWLRQV��$Q�REYLRXV�
H[DPSOH�RI�SRRU�VXSHUYLVRU\�EHKDYLRU�LV�SXWWLQJ�XQGXH�LQIOXHQFH�RQ�DQ�H[DPLQHU�WR�UHDFK�D�
GHVLUHG�UHVXOW��$�PRUH�VXEWOH�YLRODWLRQ�LV�SHUPLWWLQJ�DQ�XQTXDOLILHG�H[DPLQHU�WR�SHUIRUP�
FDVHZRUN��/LNHZLVH��SXVKLQJ�DQ�H[DPLQHU�WR�ZRUN�XQUHDVRQDEO\�IDVW�RU�HQFRXUDJLQJ�³EHQGLQJ�
WKH�UXOHV´�DQG�SURFHGXUHV�LQ�WKH�LQWHUHVW�RI�FRPSOHWLQJ�D�FDVH�DUH�SRRU�VXSHUYLVRU\�DFWLRQV���
�
������ 2UJDQL]DWLRQDO�,QIOXHQFHV�
�
2UJDQL]DWLRQDO�LQIOXHQFHV�DUH�WKH�IRXUWK�DQG�ILQDO�OD\HU²WKH�ODVW�VOLFH�RI�6ZLVV�FKHHVH²WR�
LQYHVWLJDWH�ZKHQ�HYDOXDWLQJ�WKH�IDFWRUV�WKDW�OHG�WR�DQ�HUURU��7KUHH�DUHDV�RI�RUJDQL]DWLRQDO�IDLOXUHV�
IDOO�LQWR�WKLV�FDWHJRU\��UHVRXUFH�PDQDJHPHQW��RUJDQL]DWLRQDO�FOLPDWH��DQG�RSHUDWLRQDO�SURFHVVHV��
�
5HVRXUFH�0DQDJHPHQW�
5HVRXUFH�PDQDJHPHQW�UHIHUV�WR�WKH�PDQDJHPHQW��DOORFDWLRQ��DQG�PDLQWHQDQFH�RI�RUJDQL]DWLRQDO�
UHVRXUFHV��LQFOXGLQJ�KXPDQ�UHVRXUFH�PDQDJHPHQW��VHOHFWLRQ��WUDLQLQJ��VWDIILQJ���EXGJHWV��
ORJLVWLFV��DQG�HTXLSPHQW�GHVLJQ��0DQDJHPHQW�GHFLVLRQV�DERXW�VXFK�UHVRXUFHV�VKRXOG�IRFXV�RQ�
ERWK�TXDOLW\�DQG�FRVW�HIIHFWLYHQHVV��8QIRUWXQDWHO\��TXDOLW\�LPSURYHPHQWV�DQG�WUDLQLQJ�DUH�RIWHQ�
WKH�ILUVW�LWHPV�WR�EH�FXW�ZKHQ�H[SHULHQFLQJ�ILQDQFLDO�GLIILFXOW\��5HVRXUFH�PDQDJHPHQW�LVVXHV�
LQFOXGH�PDLQWDLQLQJ�KLULQJ��HYDOXDWLRQ��DQG�SURPRWLRQ�SROLFLHV��PDWFKLQJ�TXDOLILFDWLRQV�WR�MRE�
DVVLJQPHQWV��UHGXFLQJ�FRVWV�DQG�PDQDJLQJ�XQIXQGHG�GLUHFWLYHV��SURYLGLQJ�ORJLVWLFDO�VXSSRUW��DQG�
PDNLQJ�VXLWDEOH�HTXLSPHQW�DYDLODEOH��
�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�,VVXHV�IRU�0DQDJHPHQW�

����

2UJDQL]DWLRQDO�&OLPDWH�
2UJDQL]DWLRQDO�FOLPDWH�LQIOXHQFHV�
H[DPLQHU�SHUIRUPDQFH��7KH�VWUXFWXUH�
RI�WKH�RUJDQL]DWLRQ�LQFOXGHV�WKH�
FKDLQ�RI�FRPPDQG��GHOHJDWLRQ�RI�
DXWKRULW\�DQG�UHVSRQVLELOLW\��
FRPPXQLFDWLRQ�FKDQQHOV��DQG�IRUPDO�
DFFRXQWDELOLW\�IRU�DFWLRQV��$JHQF\�
SROLFLHV�WKDW�DUH�LOO�GHILQHG��
DGYHUVDULDO��FRQIOLFWLQJ��RU�
VXSSODQWHG�E\�XQRIILFLDO�UXOHV�DQG�
YDOXHV�FDQ�FDXVH�FRQIXVLRQ��UHGXFH�
TXDOLW\��DQG�OHDG�WR�D�QHJDWLYH�
RUJDQL]DWLRQDO�FOLPDWH��
,QDFFHVVLELOLW\�RI�XSSHU�
PDQDJHPHQW��LQDGHTXDWH�
DFFRXQWDELOLW\�IRU�DFWLRQV��SRRUO\�
GHILQHG�RU�DUWLFXODWHG�RUJDQL]DWLRQDO�
YDOXHV��LQDSSURSULDWH�DOORFDWLRQ�RI�
UHVRXUFHV��DQG�XQFOHDU�RU�FRQIOLFWLQJ�
DVVLJQPHQWV�RI�UHVSRQVLELOLW\�FDQ�
DOVR�OHDG�WR�D�QHJDWLYH�RUJDQL]DWLRQDO�
FOLPDWH���
�
0DQ\�DQDO\VWV�ZRUN�LQ�IHDU�RI�
UHWULEXWLRQ�IURP�PDQDJHPHQW��FR�
ZRUNHUV��DQG�WKH�,QWHUQDWLRQDO�
$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��,$,��
&HUWLILFDWLRQ�%RDUG�VKRXOG�WKH\�
PLVLGHQWLI\�D�SULQW��7KH�,$,�
&HUWLILFDWLRQ�3URJUDP�2SHUDWLRQV�0DQXDO�VWDWHV�WKDW�D�WHFKQLFDO�HUURU�PD\�UHVXOW�LQ�VXVSHQVLRQ�
RU�UHYRFDWLRQ�RI�FHUWLILFDWLRQ�DQG�WKDW�WKH�,$,�FDQ�SXEOLVK�WKH�UHVXOWV�RI�DQ\�GLVFLSOLQDU\�DFWLRQ��
���

�

�&RQVHTXHQWO\��VRPH�H[DPLQHUV�PD\�EH�XQDEOH�RU�XQZLOOLQJ�WR�PDNH�GLIILFXOW�LGHQWLILFDWLRQV��
:RUVH�\HW��H[DPLQHUV�PD\�IHHO�FRPSHOOHG�WR�FRQFHDO�PLVWDNHV���

�������������������������������������������������
����5REHUWV��.��DQG�5��%HD��³0XVW�$FFLGHQWV�+DSSHQ"�/HVVRQV�IURP�+LJK�5HOLDELOLW\�2UJDQL]DWLRQV�´�$FDGHP\�RI�
0DQDJHPHQW�([HFXWLYH������QR����������������
����5REHUWV��.��³6RPH�&KDUDFWHULVWLFV�RI�2QH�7\SH�RI�+LJK�5HOLDELOLW\�2UJDQL]DWLRQ�´�2UJDQL]DWLRQ�6FLHQFH�����QR����
��������������
����%DNHU��'���5��'D\��DQG�(��6DODV��³7HDPZRUN�DV�DQ�(VVHQWLDO�&RPSRQHQW�RI�+LJK�5HOLDELOLW\�2UJDQL]DWLRQV�´�
+HDOWK�6HUYLFHV�5HVHDUFK������$XJXVW������������±����
����'\FN��/��³+LJK�5HOLDELOLW\�2UJDQL]DWLRQ��+52��LQ�3UDFWLFH�´�7HFKQLFDO�6XSSRUW��-DQXDU\�������
����5RFKOLQ��*��³'HILQLQJ�µ+LJK�5HOLDELOLW\¶�2UJDQL]DWLRQV�LQ�3UDFWLFH��$�7D[RQRPLF�3URORJXH�´�,Q�1HZ�&KDOOHQJHV�
WR�8QGHUVWDQGLQJ�2UJDQL]DWLRQV��0DFPLOODQ��������
����5REHUWV�DQG�%HD��RS��FLW���
����,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��&HUWLILFDWLRQ�3URJUDP�2SHUDWLRQV�0DQXDO��9HUVLRQ�����B+B,��
,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��-XO\�����������

%R[������+LJK�5HOLDELOLW\�2UJDQL]DWLRQV�
�
+LJK�UHOLDELOLW\�RUJDQL]DWLRQV��+52V��DUH�WKRVH�ZLWK�WLJKWO\�
FRXSOHG��FRPSOH[�V\VWHPV�WKDW�KDYH�PDQ\�SRWHQWLDO�SRLQWV�RI�
IDLOXUH��DQ\�RI�ZKLFK�FRXOG�UHVXOW�LQ�FDWDVWURSKLF�GDPDJH�����
7UDGLWLRQDOO\��WKHVH�RUJDQL]DWLRQV�DUH�WKRXJKW�WR�LQFOXGH�
QXFOHDU�SRZHU�SODQWV��DLU�WUDIILF�FRQWURO�FHQWHUV��DLUFUDIW�
FDUULHUV��DQG�VXEPDULQHV�����EXW�PDQ\�KDELWV�RI�+52�
PDQDJHUV�FDQ�EHQHILW�IRUHQVLF�VFLHQFH��:KLOH�RSHUDWLQJ�LQ�D�
KLJKO\�FRPSOH[�HQYLURQPHQW��QRWDEO\�IHZ�FDWDVWURSKLF�
IDLOXUHV�RFFXU�LQ�D�VXFFHVVIXO�+52��)RU�H[DPSOH��KRVSLWDOV�
FRQVLVW�RI�PDQ\�LQGLYLGXDOV�DW�PDQ\�KLHUDUFKLFDO�OHYHOV�
FRQWULEXWLQJ�WR�OLIH�RU�GHDWK�GHFLVLRQV��7R�LPSURYH�WKLV�
SURFHVV�LQ�DOO�KRVSLWDOV��WKH�$JHQF\�IRU�+HDOWKFDUH�DQG�
5HVHDUFK�4XDOLW\�KDV�HVWDEOLVKHG�DQ�+52�QHWZRUN�WR�DOORZ�
SHUVRQQHO�WR�OHDUQ�IURP�HDFK�RWKHU¶V�H[SHUWLVH����
�

�

(IIHFWLYH�+52V�HPSRZHU�HPSOR\HHV�DW�DOO�OHYHOV�ZLWK�³D�ZD\�
RI�ORRNLQJ�DW�\RXU�MRE�DQG�\RXU�HQYLURQPHQW�LQ�D�µPLQGIXO¶�
ZD\��ZKLFK�EDVLFDOO\�PHDQV�WKDW�\RX�ERWK�DQWLFLSDWH�SRWHQWLDO�
SUREOHPV�DQG�WKDW�\RX�DUH�DOVR�SUHSDUHG�IRU�WKHP�VKRXOG�WKH\�
RFFXU�´����,Q�RWKHU�ZRUGV��VWDII�PHPEHUV�VKRXOG�FRQVLGHU�
WKLQJV�WKDW�FRXOG�JR�ZURQJ�DQG�VWULYH�WR�LPSURYH�RQ�WKH�VWDWXV�
TXR�����6WDII�PHPEHUV�PXVW�EH�WUDLQHG�WR�UHFRJQL]H�DQG�
DGGUHVV�DQRPDOLHV�LQ�WKH�V\VWHP�DQG�VKRXOG�EH�UHZDUGHG�IRU�
GRLQJ�VR��7KH�RYHUDOO�PLVVLRQ��FRPPXQLFDWHG�FOHDUO\�
WKURXJKRXW�WKH�RUJDQL]DWLRQ��PXVW�EH�ZLOOLQJ�WR�EDODQFH�
VKRUW�WHUP�JDLQV�ZLWK�ORQJ�WHUP�UHOLDELOLW\����

�

�0DQDJHPHQW�
FDQQRW�WDNH�VWHSV�WR�³FXW�FRUQHUV´�ZLWKRXW�H[SHFWLQJ�D�V\VWHP�
IDLOXUH����
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(IIHFWLYH�PDQDJHPHQW�LV�YLWDO�WR�GHOLYHULQJ�KLJK�TXDOLW\�IRUHQVLF�VHUYLFHV��%HFDXVH�KXPDQ�HUURU�
LQ�LQWHUSUHWLQJ�IRUHQVLF�VFLHQFH�HYLGHQFH�FDQ�KDYH�GHYDVWDWLQJ�HIIHFWV��H[DPLQHUV�VKRXOG�EH�
HQFRXUDJHG�WR�FRPH�IRUZDUG�WR�KHOS�XQGHUVWDQG�ZKHQ�DQG�ZK\�HUURUV�RFFXU��0DQDJHPHQW�PXVW�
IRVWHU�D�FXOWXUH�WKDW�SURPRWHV�RSHQQHVV�DQG�DFFHSWDQFH�ZKHQ�HUURUV�DUH�FRPPLWWHG�ZLWKRXW�
IRVWHULQJ�D�QRQFKDODQW�DWWLWXGH��7KH�:RUNLQJ�*URXS�UHFRPPHQGV��
�

5HFRPPHQGDWLRQ������0DQDJHPHQW�VKRXOG�IRVWHU�D�FXOWXUH�LQ�ZKLFK�LW�LV�XQGHUVWRRG�
WKDW�VRPH�KXPDQ�HUURU�LV�LQHYLWDEOH�DQG�WKDW�RSHQQHVV�DERXW�HUURUV�OHDGV�WR�
LPSURYHPHQWV�LQ�SUDFWLFH���

�
2SHUDWLRQDO�3URFHVVHV�
2SHUDWLRQDO�SURFHVVHV�UHIHU�WR�IRUPDO�SURFHVVHV��H�J���RSHUDWLRQDO�WHPSR��WLPH�SUHVVXUHV��
SURGXFWLRQ�TXRWDV��LQFHQWLYH�V\VWHPV��DQG�VFKHGXOHV���SURFHGXUHV��H�J���SHUIRUPDQFH�VWDQGDUGV��
REMHFWLYHV��GRFXPHQWDWLRQ��DQG�LQVWUXFWLRQV�DERXW�SURFHGXUHV���DQG�RYHUVLJKW�ZLWKLQ�WKH�DJHQF\�
�H�J���RUJDQL]DWLRQDO�VHOI�VWXG\��ULVN�PDQDJHPHQW��DQG�HVWDEOLVKPHQW�DQG�LPSOHPHQWDWLRQ�RI�D�
4$�4&�SURFHVV���3RRU�XSSHU�OHYHO�PDQDJHPHQW�GHFLVLRQV�FRQFHUQLQJ�HDFK�RI�WKHVH�IDFWRUV�FDQ�
DOVR�KDYH�D�QHJDWLYH�HIIHFW�RQ�WKH�H[DPLQHUV¶�SHUIRUPDQFH��2SHUDWLRQDO�SURFHVV�IDFWRUV�LQFOXGH�
DFFUHGLWDWLRQ��DSSURSULDWH�VWDQGDUGV��SROLFLHV��RU�JXLGHOLQHV��GRFXPHQWDWLRQ�IRU�VWDQGDUG�
RSHUDWLRQDO�SURFHGXUHV��RYHUH[WHQVLRQ�RI�UHVRXUFHV��SURFHGXUHV�WKDW�DUH�QRW�LQWHJUDWHG�LQWR�WKH�
WUDLQLQJ�SURFHVV��DQG��DJDLQ��ZRUN�DQG�SURGXFWLRQ�VFKHGXOHV�WKDW�SURGXFH�ULVN\�GHFLVLRQV��
�

5HFRPPHQGDWLRQ������0DQDJHPHQW�VKRXOG�HPSOR\�D�V\VWHP�WR�LGHQWLI\�DQG�WUDFN�HUURUV�
DQG�WKHLU�FDXVHV��

�
$SSHQGL[�$�JLYHV�D�VDPSOH�WD[RQRP\�RI�KXPDQ�IDFWRUV�LVVXHV�DQG�HUURUV��LQFOXGLQJ�WKRVH�
GLVFXVVHG�DERYH��$SSHQGL[�%�LQFOXGHV�DQ�H[DPSOH�RI�D�&RUUHFWLYH�$FWLRQ�5HSRUW��DQG�$SSHQGL[�
&�VKRZV�KRZ�WKH�KXPDQ�IDFWRUV�GHVFULEHG�LQ�WKH�FKDSWHU�DSSO\�WR�WKDW�SDUWLFXODU�HUURU���
�
���� $FFUHGLWDWLRQ�DV�D�0HDQV�WR�4XDOLW\�,PSURYHPHQW�
�
$FFUHGLWDWLRQ�LV�D�PXOWL�IDFHWHG�SURFHVV�WKDW�HQVXUHV�WKDW�WKH�IRUHQVLF�ODERUDWRULHV�IROORZ�D�
GRFXPHQWHG�TXDOLW\�PDQDJHPHQW�V\VWHP�DQG�DGKHUH�WR�VWDQGDUGV�RI�RSHUDWLRQ�SURPXOJDWHG�
WKURXJK�VWDQGDUG�GHYHORSLQJ�RUJDQL]DWLRQV��$Q�DFFUHGLWLQJ�ERG\¶V�URXWLQH�RQVLWH�VXUYHLOODQFH�
YLVLWV��UHTXLUHG�DQQXDO�VHOI�DXGLW�UHSRUWV��DQG�DQ�H[WHUQDOO\�PRQLWRUHG�SURILFLHQF\�WHVWLQJ�
SURJUDP�DVVXUHV�SHULRGLF�PRQLWRULQJ�RI�WKH�XQLW¶V�FRPSOLDQFH�ZLWK�WKH�DFFUHGLWDWLRQ�SURJUDP¶V�
UHTXLUHPHQWV��
�
7KURXJK�DFFUHGLWDWLRQ��D�IRUHQVLF�VHUYLFH�SURYLGHU�GHPRQVWUDWHV�FRPSOLDQFH�ZLWK�QDWLRQDOO\�DQG�
LQWHUQDWLRQDOO\�UHFRJQL]HG�VWDQGDUGV��$FFUHGLWDWLRQ�DOVR�HQVXUHV�WKDW�WKH�IRUHQVLF�XQLW�KDV�
SURFHGXUHV�LQ�SODFH�WR�WDNH�DSSURSULDWH�FRUUHFWLYH�DFWLRQV�ZKHQ�LQGLFDWLRQV�RI�D�VLJQLILFDQW�
SUREOHP�DSSHDU��8QIRUWXQDWHO\��WKHUH�LV�D�ODFN�RI�XQLIRUPLW\�LQ�WKH�DSSOLFDWLRQ�RI�H[LVWLQJ�
DFFUHGLWDWLRQ�VWDQGDUGV�LQ�WKH�8QLWHG�6WDWHV��DQG�GLIIHUHQW�DFFUHGLWLQJ�RUJDQL]DWLRQV�DSSO\�
GLIIHUHQW�UHTXLUHPHQWV��VHH�&KDSWHU�����
�
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&KDSWHU����+XPDQ�)DFWRUV�,VVXHV�IRU�0DQDJHPHQW�

����

������ 3HUVRQQHO�5HTXLUHPHQWV�
�
3HUVRQQHO�UHTXLUHPHQWV�IRU�DFFUHGLWDWLRQ�
LQFOXGH�PLQLPXP�VWDQGDUGV�IRU�HGXFDWLRQ��
WUDLQLQJ��FRPSHWHQF\�WHVWLQJ��DQG�RQJRLQJ��
SURILFLHQF\�WHVWLQJ��%HIRUH�DVVXPLQJ�
FDVHZRUN�UHVSRQVLELOLW\��HDFK�H[DPLQHU�
VKRXOG�FRPSOHWH�DQ�HVWDEOLVKHG�WUDLQLQJ�
SURJUDP�DQG�VKRXOG�EH�WHVWHG�IRU�
FRPSHWHQF\��DW�OHDVW�LQ�WKH�PRVW�UHOHYDQW�
ZRUN�DUHDV��([DPLQHUV�VKRXOG�EH�URXWLQHO\�
UHYLHZHG�WKURXJK�DQQXDO�SURILFLHQF\�WHVWLQJ��
WHFKQLFDO�UHYLHZ�RI�UHSRUWV�DQG�H[DPLQDWLRQ�
UHFRUGV��DQG�DQQXDO�FRXUWURRP�WHVWLPRQ\�
PRQLWRULQJ��VHH�5HFRPPHQGDWLRQ�������
2QJRLQJ�SURIHVVLRQDO�GHYHORSPHQW�IRU�HDFK�
H[DPLQHU�LV�DQ�LPSRUWDQW�HOHPHQW�RI�WKH�
DFFUHGLWDWLRQ�SURFHVV��
�
8QGHU�WKH�,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�
6WDQGDUGL]DWLRQ¶V�LQWHUQDWLRQDO�VWDQGDUG�
,62�,(&��������D�IRUHQVLF�XQLW�³PXVW�KDYH�
DUUDQJHPHQWV�WR�HQVXUH�WKDW�LWV�PDQDJHPHQW�
DQG�SHUVRQQHO�DUH�IUHH�IURP�DQ\�XQGXH�
LQWHUQDO�DQG�H[WHUQDO�FRPPHUFLDO��ILQDQFLDO��
DQG�RWKHU�SUHVVXUHV�DQG�LQIOXHQFHV�WKDW�PD\�
DGYHUVHO\�DIIHFW�WKH�TXDOLW\�RI�WKHLU�ZRUN�´���
�

�

������ 0DQDJHPHQW�3URFHGXUHV�
�
$FFUHGLWDWLRQ�UHTXLUHV�GRFXPHQWHG�TXDOLW\�PDQDJHPHQW�SURFHGXUHV�IRU�WKH�RSHUDWLRQ�RI�WKH�XQLW��
7KH�PDQDJHPHQW�V\VWHP�PXVW�GHVLJQDWH�D�TXDOLW\�PDQDJHU�UHVSRQVLEOH�IRU�HQVXULQJ�WKDW�WKH�XQLW�
RSHUDWHV�LQ�FRQIRUPLW\�ZLWK�WKH�TXDOLW\�PDQDJHPHQW�V\VWHP��3URFHGXUHV�PXVW�LQFOXGH�VWHSV�WR�
HQVXUH�WKDW�HYLGHQFH�LV�SURWHFWHG�IURP�ORVV��FURVV�WUDQVIHU��FRQWDPLQDWLRQ��RU�GHOHWHULRXV�FKDQJH��
7KH�SURFHGXUHV�PXVW�HQVXUH�WKDW�HYLGHQFH�LV�SURSHUO\�PDUNHG�DQG�WUDFNHG�WKURXJKRXW�WKH�SHULRG�
WKH�XQLW�FRQWUROV�WKH�HYLGHQFH��
�
������ 7HFKQLFDO�3URFHGXUHV�
�
7HFKQLFDO�SURFHGXUHV�PXVW�EH�GRFXPHQWHG��YDOLGDWHG��DQG�DFFHSWHG�LQ�WKH�VFLHQWLILF�FRPPXQLW\��
$Q�DFFUHGLWLQJ�DJHQF\�FRQGXFWV�RQVLWH�DVVHVVPHQWV�WR�HQVXUH�WKDW�WKH�XQLW�IROORZV�LWV�
GRFXPHQWHG�SURFHGXUHV��DGKHUHV�WR�WKH�UHTXLUHG�VWDQGDUGV��DQG�XVHV�SURSHU�FRQWUROV��
�������������������������������������������������
����&RXQFLO�)UDPHZRUN�'HFLVLRQ����������-+$�RI����1RYHPEHU������RQ�$FFUHGLWDWLRQ�RI�)RUHQVLF�6HUYLFH�
3URYLGHUV�&DUU\LQJ�RXW�/DERUDWRU\�$FWLYLWLHV��³$FWV�$GRSWHG�8QGHU�WKH�7LWOH�9,�RI�WKH�(8�7UHDW\�´�2IILFLDO�-RXUQDO�
RI�WKH�(XURSHDQ�8QLRQ�������'HFHPEHU�������������±����
����,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��*HQHUDO�5HTXLUHPHQWV�IRU�WKH�&RPSHWHQFH�RI�7HVWLQJ�DQG�
&DOLEUDWLRQ�/DERUDWRULHV��,62�,(&������������(����QG�HG��,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������

%R[������$FFUHGLWDWLRQ�LQ�WKH�(XURSHDQ�
8QLRQ�
�
,Q�ODWH�1RYHPEHU�������WKH�(XURSHDQ�8QLRQ��(8��
DSSURYHG�D�PHDVXUH�NQRZQ�DV�WKH�)UDPHZRUN�
'HFLVLRQ�WR�VWDQGDUGL]H�IRUHQVLF�ODERUDWRU\�
DFFUHGLWDWLRQ�LQ�PHPEHU�VWDWHV��%HFDXVH�RI�WKH�KLJK�
OLNHOLKRRG�IRU�FURVV�ERUGHU�FULPHV�LQ�WKH�(8��
MXGLFLDO�V\VWHPV�LQ�HDFK�FRXQWU\�PXVW�KDYH�
FRQILGHQFH�LQ�ODERUDWRU\�UHVXOWV�IURP�RWKHU�
FRXQWULHV����
�
7KH�VWDQGDUGV�UHTXLUH�QDWLRQDO�DFFUHGLWDWLRQ�ERGLHV�
LQ�HDFK�PHPEHU�VWDWH�WR�JUDQW�DFFUHGLWDWLRQ�WR�
IRUHQVLF�ODERUDWRULHV�WKDW�FRPSO\�ZLWK�,62�,(&�
�������*HQHUDO�UHTXLUHPHQWV�IRU�WKH�FRPSHWHQFH�RI�
WHVWLQJ�DQG�FDOLEUDWLRQ�ODERUDWRULHV��7KH�
DFFUHGLWDWLRQ�VWDQGDUG�VSHFLILFDOO\�DSSOLHV�WR�
ODERUDWRULHV�WKDW�SURGXFH�'1$�SURILOHV�RU�ZRUN�ZLWK�
ODWHQW�SULQW�GDWD��(DFK�PHPEHU�VWDWH�LV�UHVSRQVLEOH�
IRU�HQVXULQJ�FRPSOLDQFH��IRU�JUDQWLQJ�DFFUHGLWDWLRQ�
WR�WKHLU�RZQ�ODERUDWRULHV��DQG�IRU�SURYLGLQJ�DQ\�
IXQGLQJ�QHFHVVDU\�WR�DFKLHYH�DFFUHGLWDWLRQ��7KH�(8�
UHTXLUHV�DOO�ODWHQW�SULQW�ODEV�WR�FRPSO\�ZLWK�,62�,(&�
������E\�1RYHPEHU�������������

�
��
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����

�
������ )DFLOLW\�6DIHW\�DQG�6HFXULW\�
�
7KH�IRUHQVLF�XQLW�VKRXOG�KDYH�D�ZHOO�GHVLJQHG��HIILFLHQW�ODERUDWRU\�ZLWK�DGHTXDWH�YHQWLODWLRQ�DQG�
VDIHW\�HTXLSPHQW��$OO�IRUHQVLF�XQLWV�VKRXOG�IROORZ�DSSOLFDEOH�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�
$GPLQLVWUDWLRQ�VWDQGDUGV��VWDWH�DQG�ORFDO�KHDOWK�DJHQF\�JXLGHOLQHV��DQG�RWKHU�VDIHW\�UHJXODWLRQV�
DQG�VKRXOG�RIIHU�D�PDQGDWRU\�VDIHW\�WUDLQLQJ�SURJUDP��VHH�&KDSWHU�����
�
7KH�IDFLOLW\�PXVW�KDYH�VHFXULW\�WR�OLPLW�DFFHVV�WR�HYLGHQFH��ZKHWKHU�VWRUHG�RU�XQGHU�H[DPLQDWLRQ��
DQG�DFFHVV�WR�DXWKRUL]HG�LQGLYLGXDOV��7KH�DFFUHGLWDWLRQ�SURFHVV�HYDOXDWHV�WKH�SK\VLFDO�SODQW�WR�
HQVXUH�WKHVH�VWDQGDUGV�DUH�PHW����
�

5HFRPPHQGDWLRQ������$OO�IRUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�EH�DFFUHGLWHG�E\�D�
UHFRJQL]HG�DFFUHGLWLQJ�ERG\��

�
���� &DVH�5HYLHZ��&RQIOLFW�5HVROXWLRQ��DQG�&RUUHFWLYH�$FWLRQ�
�
$VVXULQJ�WKH�TXDOLW\�RI�IRUHQVLF�ZRUN��SDUWLFXODUO\�LQ�WKRVH�GLVFLSOLQHV�LQ�ZKLFK�WKH�H[DPLQHU�LV�
WKH�VROH�SURYLGHU�RI�WKH�UHVXOWV��FDQ�EH�FKDOOHQJLQJ��([DPLQHUV�FDQ�EH�LQIOXHQFHG�E\�D�UDQJH�RI�
IDFWRUV��LQFOXGLQJ�H[SHULHQFH��IDWLJXH��DQG�VWUHVV��1RW�RQO\�DUH�QR�WZR�H[DPLQHUV�H[DFWO\�DOLNH��
EXW�DOVR�DQ�LQGLYLGXDO�H[DPLQHU¶V�SHUIRUPDQFH�OHYHO�FDQ�YDU\�WKURXJKRXW�WKH�GD\��7KXV��FDVH�
UHYLHZ�LV�DQ�LQWHJUDO�FRPSRQHQW�RI�TXDOLW\�PDQDJHPHQW����
�

���

&DVH�UHYLHZ�LQYROYHV�YHULILFDWLRQ��WHFKQLFDO�UHYLHZ��DQG�DGPLQLVWUDWLYH�UHYLHZ��'XULQJ�WKH�
9HULILFDWLRQ�SKDVH�RI�WKH�$QDO\VLV��(YDOXDWLRQ��&RPSDULVRQ��DQG�9HULILFDWLRQ�SURFHVV��D�VHFRQG�
H[DPLQHU�UH�H[DPLQHV�WKH�ODWHQW�SULQWV�WR�FRQILUP�RU�UHIXWH�WKH�FRQFOXVLRQ�RI�WKH�FDVH�H[DPLQHU��
'XULQJ�WHFKQLFDO�UHYLHZ��DQRWKHU�H[SHUW�UHYLHZV�WKH�FDVH�ILOH�DQG�UHSRUW�³WR�HQVXUH�WKH�YDOLGLW\�RI�
VFLHQWLILF�UHVXOWV�DQG�FRQFOXVLRQV�´����'XULQJ�DGPLQLVWUDWLYH�UHYLHZ��DQ�H[SHUW�H[DPLQHV�WKH�FDVH�
ILOH�³IRU�FRQVLVWHQF\�ZLWK�ODERUDWRU\�SROLF\�DQG�IRU�HGLWRULDO�FRUUHFWQHVV�´����,I�GLVFUHSDQFLHV�
DULVH��WKH�ODERUDWRU\�PXVW�KDYH�SROLFLHV�DQG�SURFHGXUHV�LQ�SODFH�WR�DGGUHVV�WKHP����

�

�1XPHURXV�
GLVFUHSDQFLHV�FDQ�DULVH��EXW�WKH�UHPDLQGHU�RI�WKLV�VHFWLRQ�IRFXVHV�RQ�GLVDJUHHPHQWV�GXULQJ�
9HULILFDWLRQ��PHWKRGV�WR�UHVROYH�FRQIOLFWLQJ�UHVXOWV��DQG�FRUUHFWLYH�DFWLRQ��

������ 9HULILFDWLRQ�
�
$JHQFLHV�VKRXOG�KDYH�D�FOHDU�SROLF\�LQGLFDWLQJ�ZKLFK�UHVXOWV�ZLOO�XQGHUJR�YHULILFDWLRQ��7KH�
6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6:*)$67��
TXDOLW\�DVVXUDQFH�JXLGHOLQHV�VWDWH�WKDW�VRXUFH�DWWULEXWLRQV�³VKDOO�EH�YHULILHG�SULRU�WR�UHSRUWLQJ´�

�������������������������������������������������
����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��4XDOLW\�$VVXUDQFH�*XLGHOLQHV�IRU�
/DWHQW�3ULQW�([DPLQHUV��9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��
6HSWHPEHU�������
����$PHULFDQ�6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV�/DERUDWRU\�$FFUHGLWDWLRQ�%RDUG��$6&/'�/$%�,QWHUQDWLRQDO�
6XSSOHPHQWDO�5HTXLUHPHQWV�IRU�WKH�$FFUHGLWDWLRQ�RI�)RUHQVLF�6FLHQFH�7HVWLQJ�/DERUDWRULHV������(GLWLRQ��$PHULFDQ�
6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV�/DERUDWRU\�$FFUHGLWDWLRQ�%RDUG��DSSURYHG�6HSWHPEHU�����������
����,ELG��
����6:*)$67��������RS��FLW��
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����

EXW�WKDW�³H[FOXVLRQ�RU�LQFRQFOXVLYH�UHVXOWV�PD\�EH�YHULILHG�´���

�

�9HULI\LQJ�DOO�UHVXOWV�ZRXOG�EH�
LGHDO��DQG�VRPH�DJHQFLHV�GR�VR���7R�FRQVHUYH�UHVRXUFHV��KRZHYHU��DJHQFLHV�PD\�YHULI\�DOO�
LGHQWLILFDWLRQV�EXW�RQO\�D�SRUWLRQ�RI�WKH�H[FOXVLRQV�DQG�LQFRQFOXVLYH�UHVXOWV���

7KH�YHULILHU�W\SLFDOO\�UHFHLYHV�WKH�ODWHQW�SULQWV��WKH�H[HPSODU�SULQWV��WKH�FRQFOXVLRQV�RI�WKH�FDVH�
H[DPLQHU��DQG�RWKHU�LQIRUPDWLRQ��,Q�D�EOLQG�YHULILFDWLRQ��KRZHYHU��WKH�YHULILHU�GRHV�QRW�NQRZ�WKH�
RXWFRPH�RI�WKH�ILUVW�H[DPLQDWLRQ��VHH�&KDSWHUV�������DQG�����)RU�EOLQG�YHULILFDWLRQ�WR�EH�
PHDQLQJIXOO\�FRQGXFWHG��D�VXIILFLHQW�SURSRUWLRQ�RI�DOO�FDVH�FRQFOXVLRQV�PXVW�EH�UHYLHZHG��
6:*)$67�KDV�UHOHDVHG�D�6WDQGDUG�IRU�WKH�$SSOLFDWLRQ�RI�%OLQG�9HULILFDWLRQ�RI�)ULFWLRQ�5LGJH�
([DPLQDWLRQV����WR�DVVLVW�DJHQFLHV�LQVWLWXWLQJ�EOLQG�YHULILFDWLRQ����

�

�$GGLWLRQDO�UHVHDUFK�LQWR�WKH�
FRVWV�DQG�EHQHILWV�RI�EOLQG�YHULILFDWLRQ�ZRXOG�EH�YDOXDEOH���

������ &RQIOLFW�5HVROXWLRQ�
�
2QFH�WKH�DJHQF\�HVWDEOLVKHV�SURFHGXUHV�IRU�YHULILFDWLRQV��LW�DOVR�PXVW�DGRSW�SURFHGXUHV�IRU�
KDQGOLQJ�DQG�GRFXPHQWLQJ�FRQIOLFWLQJ�GHFLVLRQV��&RQIOLFW�FDQ�RFFXU�EHFDXVH�H[DPLQHUV�KDYH�
YDU\LQJ�GHJUHHV�RI�NQRZOHGJH��VNLOOV��WUDLQLQJ��DQG�H[SHULHQFH��7KH�DJHQF\�PXVW�KDYH�D�PHWKRG�
WR�GHWHUPLQH�WKH�UHVXOW�WKDW�ZLOO�EH�UHSRUWHG�DV�FRUUHFW��6RPH�DJHQFLHV�KDYH�D�WHFKQLFDO�OHDGHU�
ZKR�PDNHV�WKH�ILQDO�GHFLVLRQ��2WKHUV�XVH�D�SDQHO�RI�H[DPLQHUV��6WLOO�RWKHUV�VHQG�FRQIOLFWLQJ�
UHVXOWV�WR�DQRWKHU�IRUHQVLF�VHUYLFH�SURYLGHU��ZKLFK�KHOSV�WR�PLWLJDWH�VRPH�LQWHUQDO�FRQFHUQV��H�J���
V\VWHPLF�HUURU��SHUVRQDOLW\�FRQIOLFWV��DQG�ELDV��EXW�LV�QRW�SUDFWLFDO�IRU�DOO�DJHQFLHV��5HJDUGOHVV�RI�
WKH�SURFHGXUH�LPSOHPHQWHG�E\�WKH�DJHQF\��WKH�H[LVWHQFH�RI�WKH�GLVDJUHHPHQW�VKRXOG�EH�QRWHG�LQ�
WKH�UHSRUW��DQG�WKH�EDVLV�IRU�WKH�ILQDO�FRQVHQVXV�VKRXOG�EH�VWDWHG�LQ�WKH�UHSRUW�RU�RWKHU�
GRFXPHQWDWLRQ���)RU�DGGLWLRQDO�GLVFXVVLRQ�RI�FRQIOLFW�UHVROXWLRQ�DQG�KRZ�LW�GLIIHUV�IURP�
FRQVXOWDWLRQ��VHH�&KDSWHU����VHFWLRQ���������
�
������ &RUUHFWLYH�$FWLRQ�
�
2QFH�WKH�FRQIOLFW�KDV�EHHQ�UHVROYHG��DQ�³HUURU´�ZLOO�KDYH�WR�EH�DWWULEXWHG�WR�HLWKHU�WKH�FDVH�
H[DPLQHU�RU�WKH�YHULILHU��DQG�FRUUHFWLYH�DFWLRQ�PD\�EH�DSSURSULDWH����

�

�)RU�LQVWDQFH��IDLOLQJ�WR�
LGHQWLI\�D�VLQJOH�ODWHQW�SULQW�RQ�DQ�LWHP�ZKHQ�WKH�VXEMHFW�KDV�EHHQ�LGHQWLILHG�DV�OHDYLQJ�RWKHU�
SULQWV�RQ�WKH�LWHP�PD\�QRW�EH�FULWLFDO��$Q�RFFDVLRQDO�QRQ�FULWLFDO�IDLOXUH�WR�LGHQWLI\�GRHV�QRW�
QHFHVVLWDWH�D�IRUPDO�FRUUHFWLYH�DFWLRQ��KRZHYHU��URXWLQH�IDLOXUHV�WR�LGHQWLI\�VKRXOG�UHVXOW�LQ�D�
IRUPDO�FRUUHFWLYH�DFWLRQ��DV�LW�PD\�LQGLFDWH�D�FRQWULEXWLQJ�LVVXH�VXFK�DV�WUDLQLQJ��PHGLFDO�LVVXHV��
RU�WKH�ZRUN�HQYLURQPHQW��5HJDUGOHVV�RI�DQ\�IRUPDO�FRUUHFWLYH�DFWLRQV��PDQDJHPHQW�VKRXOG�WUDFN�
HUURUV�WR�GHWHUPLQH�LI�WKHUH�DUH�FKURQLF�SUREOHPV���

�������������������������������������������������
����,ELG���HPSKDVLV�DGGHG���
����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WDQGDUG�IRU�WKH�$SSOLFDWLRQ�RI�
%OLQG�9HULILFDWLRQ�RI�)ULFWLRQ�5LGJH�([DPLQDWLRQV��9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�
$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��)HEUXDU\�������
����)RU�GLVFXVVLRQ�RI�D�PL[HG�V\VWHP�RI�EOLQG�DQG�QRQ�EOLQG�YHULILFDWLRQ��VHH�8�6��'HSDUWPHQW�RI�-XVWLFH��2IILFH�RI�
WKH�,QVSHFWRU�*HQHUDO��$�5HYLHZ�RI�WKH�)%,¶V�3URJUHVV�LQ�5HVSRQGLQJ�WR�WKH�5HFRPPHQGDWLRQV�LQ�WKH�2IILFH�RI�WKH�
,QVSHFWRU�*HQHUDO�5HSRUW�RQ�WKH�)LQJHUSULQW�0LVLGHQWLILFDWLRQ�LQ�WKH�%UDQGRQ�0D\ILHOG�&DVH��8�6��'HSDUWPHQW�RI�
-XVWLFH��������
����6:*)$67��������RS��FLW��
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����

7KH�UHVSRQVH�RI�PDQDJHPHQW�WR�DQ�HUURU�PXVW�EH�FRPPHQVXUDWH�ZLWK�WKH�SRWHQWLDO�LPSDFW�DQG�
IUHTXHQF\�RI�WKH�HUURU�����:KHQ�HUURUV�RFFXU��UHVROXWLRQ�PD\�LQYROYH�D�VLPSOH�FRQVXOWDWLRQ�
EHWZHHQ�WKH�H[DPLQHUV�RU�D�IRUPDO�FRUUHFWLYH�DFWLRQ��,62�,(&�������DFFUHGLWDWLRQ�VWDQGDUGV�
VWDWH�WKDW�����D�ODERUDWRU\�PXVW�KDYH�SROLFLHV�DQG�SURFHGXUHV�UHJDUGLQJ�WKH�LPSOHPHQWDWLRQ�RI�
FRUUHFWLYH�DFWLRQ������WKH�SURFHGXUHV�PXVW�LQFOXGH�DQ�LQYHVWLJDWLRQ�WR�GHWHUPLQH�URRW�FDXVHV��DQG�
����WKH�ODERUDWRU\�PXVW�WDNH�SUHYHQWLYH�PHDVXUHV�WR�PLWLJDWH�WKH�SUREOHP����

�

�$SSHQGL[�%�
SURYLGHV�D�VDPSOH�&RUUHFWLYH�$FWLRQ�5HSRUW��ZKLFK�GHVFULEHV�WKH�FLUFXPVWDQFHV�RI�DQ�HUURU��WKH�
FRUUHFWLYH�DFWLRQ��DQG�WKH�SUHYHQWLYH�PHDVXUHV��

$SSHQGL[�&�OLVWV�WKH�KXPDQ�IDFWRUV�LVVXHV�IURP�DOO�OHYHOV��H[DPLQHU��FRQGLWLRQDO��VXSHUYLVRU\��
RUJDQL]DWLRQDO��WKDW�FRQWULEXWHG�WR�WKH�HUURU�LQ�$SSHQGL[�%��%\�FRPSLOLQJ�VWDWLVWLFV�RQ�WKH�
YDULRXV�KXPDQ�IDFWRUV�LVVXHV�UHODWHG�WR�HDFK�HUURU��HYDOXDWLQJ�WKH�GDWD�IURP�PXOWLSOH�HUURUV��DQG�
ORRNLQJ�IRU�FRPPRQ�WKHPHV��PDQDJHPHQW�FDQ�EHFRPH�DZDUH�RI�FULWLFDO�IDLOXUHV�LQ�WKH�V\VWHP�
WKDW�FRXOG�EH�VHWWLQJ�WKH�H[DPLQHUV�XS�IRU�IDLOXUH��7KLV�V\VWHPV�DSSURDFK�FRXOG�LPSURYH�
H[DPLQHU�SHUIRUPDQFH�QRW�RQO\�ZLWKLQ�DQ�DJHQF\�EXW�DOVR�WKURXJKRXW�WKH�SURIHVVLRQ���
�

5HFRPPHQGDWLRQ������0DQDJHPHQW�VKRXOG�HVWDEOLVK�SROLFLHV�DQG�SURFHGXUHV�IRU�FDVH�
UHYLHZ�DQG�FRQIOLFW�UHVROXWLRQ��FRUUHFWLYH�DFWLRQ��DQG�SUHYHQWLYH�PHDVXUHV���

�
���� &RPSHWHQF\��&HUWLILFDWLRQ��DQG�3URILFLHQF\�7HVWLQJ�
�
&HUWLILFDWLRQ�DQG�WHVWLQJ�IRU�FRPSHWHQF\�DQG�SURILFLHQF\�DUH�FRPSRQHQWV�RI�D�VWURQJ�
TXDOLW\�PDQDJHPHQW�V\VWHP��7HVWLQJ�LV�RQH�ZD\�WR�PHDVXUH�WKH�H[DPLQHU¶V�NQRZOHGJH��
VNLOOV��DQG�DELOLWLHV��,W�FDQ�EH�XVHG�WR�GHPRQVWUDWH�WKH�H[DPLQHU¶V�PLQLPXP�FRPSHWHQF\��
DFKLHYHPHQW�RI�SURILFLHQF\��DQG�FRQWLQXHG�SURILFLHQF\��$�FRPSHWHQF\�WHVW�HYDOXDWHV�³D�
SHUVRQ¶V�NQRZOHGJH�DQG�DELOLW\�SULRU�WR�SHUIRUPLQJ�LQGHSHQGHQW�FDVHZRUN�´����$�
SURILFLHQF\�WHVW�HYDOXDWHV�³WKH�FDSDELOLW\�DQG�SHUIRUPDQFH�RI�DQDO\VWV��WHFKQLFDO�VXSSRUW�
SHUVRQQHO��DQG�WKH�ODERUDWRU\��LQ�RSHQ�WHVWV��WKH�DQDO\VWV�DQG�WHFKQLFDO�VXSSRUW�SHUVRQQHO�
DUH�DZDUH�WKDW�WKH\�DUH�EHLQJ�WHVWHG��LQ�EOLQG�WHVWV��WKH\�DUH�XQDZDUH�´���
�

�

0DQ\�SURIHVVLRQV��H�J���ODQJXDJH�WUDLQLQJ��PHGLFLQH��DFFRXQWDQF\��DQG�ODZ��XVH�WHVWLQJ�DQG�
FHUWLILFDWLRQ�WR�GHPRQVWUDWH�DQG�DFNQRZOHGJH�WKDW�DQ�LQGLYLGXDO�KDV�PHW�HVWDEOLVKHG�PLQLPXP�
VWDQGDUGV�RI�VNLOOV�DQG�NQRZOHGJH��,Q�WKHVH�SURIHVVLRQV��WKH�WHVWLQJ�SURFHVV�LV�W\SLFDOO\�FDOOHG�
FRPSHWHQF\�WHVWLQJ��DQG�WKH�RIILFLDO�DFNQRZOHGJHPHQW�LV�FDOOHG�FHUWLILFDWLRQ��9DULRXV�SURIHVVLRQV�
KDQGOH�FHUWLILFDWLRQ�DQG�SURILFLHQF\�WHVWLQJ�LQ�GLIIHUHQW�ZD\V���
�

�������������������������������������������������
����,ELG��
����,62�,(&������������(���RS��FLW��
����$6&/'�/$%��RS��FLW��
����,ELG��
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����

7KH�SURFHVV�RI�FRPSHWHQF\�
WHVWLQJ��FHUWLILFDWLRQ��DQG�
SURILFLHQF\�WHVWLQJ�LQ�WKH�ODWHQW�
SULQW�GLVFLSOLQH�LV�ODUJHO\�DG�KRF�
E\�MXULVGLFWLRQ�DQG�DJHQF\��,W�
PD\�EH�GLIILFXOW�WR�JDLQ�
FRQVHQVXV�RQ�ZKDW�FRPSHWHQF\��
FHUWLILFDWLRQ��DQG�SURILFLHQF\�
PHDQ��OHW�DORQH�KRZ�WKH\�ZLOO�EH�
DWWDLQHG�RU�GRFXPHQWHG��<HW��
DFFUHGLWDWLRQ�VWDQGDUGV�UHTXLUH�
FRPSHWHQF\�WHVWLQJ�SULRU�WR�
SHUIRUPLQJ�FDVHZRUN�DQG�WKH�
VXFFHVVIXO�FRPSOHWLRQ�RI�D�
SURILFLHQF\�WHVW�E\�HDFK�
H[DPLQHU�DQQXDOO\���
�

5HFRPPHQGDWLRQ������7KH�
ODWHQW�SULQW�FRPPXQLW\�
VKRXOG�GHYHORS�DQG�
LPSOHPHQW�D�FRPSUHKHQVLYH�
WHVWLQJ�SURJUDP�WKDW�
LQFOXGHV�FRPSHWHQF\�
WHVWLQJ��FHUWLILFDWLRQ�WHVWLQJ��
DQG�SURILFLHQF\�WHVWLQJ����
�

$�VWDQGDUGL]HG�QDWLRQDO�WHVWLQJ�
SURJUDP�ZRXOG�EH�YHU\�XVHIXO�LQ�
DFKLHYLQJ�WKLV�JRDO��7R�
LPSOHPHQW�VXFK�D�SURJUDP��
KRZHYHU��PDMRU�WDVNV�ZRXOG�QHHG�
WR�EH�DFFRPSOLVKHG��5HVHDUFK�VKRXOG�HYDOXDWH�FXUUHQW�WUDLQLQJ�SURJUDPV�WR�GLVFHUQ�VLPLODULWLHV��
ZHDNQHVVHV��DQG�HIIHFWLYHQHVV��VHH�&KDSWHU�����7UDLQLQJ�VWDQGDUGV�DQG�VWDQGDUGL]HG�WUDLQLQJ�
PDWHULDO��LQFOXGLQJ�SUDFWLFDO�H[HUFLVHV��VKRXOG�EH�ZULWWHQ��DQG�FULWHULD�IRU�VHOHFWLQJ�TXDOLILHG�
WUDLQHUV�VKRXOG�EH�GHYHORSHG��$�VWDQGDUGL]HG�WHVW�VKRXOG�EH�ZULWWHQ�ZLWK�LQSXW�IURP�VSHFLDOLVWV�LQ�
WHVW�GHVLJQ�DQG�YDOLGDWLRQ��7KLV�WHVW��RU�RWKHUV��FRXOG�EH�SDUW�RI�WKH�IUDPHZRUN�IRU�FRPSUHKHQVLYH�
WHVWLQJ�GHVFULEHG�EHORZ��
�
������ &RPSHWHQF\�7UDLQLQJ�
�
'XULQJ�WKH�WUDLQLQJ�SURJUDP��WKH�QHZ�H[DPLQHU�VKRXOG�ZRUN�WRZDUG�D�PLQLPXP�OHYHO�RI�
NQRZOHGJH�DQG�VNLOO��7R�VKRZ�WKDW�WKLV�OHYHO�KDV�EHHQ�DFKLHYHG��WKH�H[DPLQHU�VKRXOG�SDVV�D�
VWDQGDUGL]HG�FRPSHWHQF\�WHVW��%HFDXVH�H[DPLQHUV�W\SLFDOO\�SHUIRUP�DGGLWLRQDO�DJHQF\�VSHFLILF�
IXQFWLRQV��H�J���DXWRPDWLF�ILQJHUSULQW�LGHQWLILFDWLRQ�V\VWHP�HQWU\��ODWHQW�SULQW�GHYHORSPHQW��DQG�
ODWHQW�SULQW�SKRWRJUDSK\���WKH�DJHQF\�RU�D�QDWLRQDO�ERG\�VKRXOG�GHYHORS�FRPSHWHQF\�WHVWV�
WDLORUHG�WR�WKH�H[DPLQHU¶V�GXWLHV��
�

%R[������&HUWLILFDWLRQ�DQG�7HVWLQJ�IRU�WKH�3UDFWLFH�RI�
0HGLFLQH�
�
8SRQ�JUDGXDWLRQ�IURP�DQ�DFFUHGLWHG�PHGLFDO�VFKRRO��DOO�PHGLFDO�
VFKRRO�JUDGXDWHV�DUH�UHTXLUHG�WR�SDVV�D�QDWLRQDO�OLFHQVLQJ�
H[DPLQDWLRQ�EHIRUH�SUDFWLFLQJ�PHGLFLQH��7KH�WHVW�LV�VSRQVRUHG�E\�
WKH�)HGHUDWLRQ�RI�6WDWH�0HGLFDO�%RDUGV�DQG�WKH�1DWLRQDO�%RDUG�RI�
0HGLFDO�([DPLQHUV��7KH�ILUVW�SDUW��RQ�DQDWRP\��SK\VLRORJ\��
ELRFKHPLVWU\��SKDUPDFRORJ\��SDWKRORJ\��PLFURELRORJ\��DQG�
EHKDYLRUDO�VFLHQFHV��W\SLFDOO\�LV�WDNHQ�DW�WKH�HQG�RI�WKH�VHFRQG�
\HDU�RI�PHGLFDO�VFKRRO��7KH�VHFRQG�SDUW��RQ�FOLQLFDO�NQRZOHGJH���
LQFOXGHV�GHPRQVWUDWLRQV�RI�FOLQLFDO�VNLOOV�YLD�VLPXODWHG�SDWLHQW�
HQFRXQWHUV�DQG�W\SLFDOO\�LV�WDNHQ�LQ�WKH�IRXUWK�\HDU�RI�PHGLFDO�
VFKRRO��7KH�ILQDO�SDUW�LV�WDNHQ�DW�WKH�HQG�RI�WKH�VWXGHQW¶V�IRUPDO�
PHGLFDO�VFKRRO�WUDLQLQJ�DQG�EHIRUH�LQWHUQVKLS�DQG�UHVLGHQF\��7KLV�
��GD\�WHVW�PHDVXUHV�WKH�VWXGHQW¶V�NQRZOHGJH�RI�EDVLF�VFLHQFH�DQG�
PHGLFLQH�DQG�DVVHVVHV�KLV�RU�KHU�DELOLW\�WR�PDQDJH�SDWLHQW�FDUH�YLD�
FDVH�VLPXODWLRQV�WKDW�LQFOXGH�SUHVFULELQJ�PHGLFDWLRQV��
�
$IWHU�FRPSOHWLQJ�IRUPDO�PHGLFDO�HGXFDWLRQ�DW�DQ�DFFUHGLWHG�
PHGLFDO�XQLYHUVLW\�DQG�SDVVLQJ�WKH�FRPSHWHQF\�H[DPLQDWLRQV��
8�6��PHGLFDO�VWXGHQWV�DUH�UHTXLUHG�WR�FRPSOHWH�D���\HDU�
LQWHUQVKLS��7KLV�LQWHUQVKLS�LV�W\SLFDOO\�SDUW�RI�WKH�VWXGHQW¶V�
SRVWJUDGXDWH�UHVLGHQF\�LQ�D�FKRVHQ�VSHFLDOW\��H�J���RUWKRSHGLFV��
UDGLRORJ\��IDPLO\�SUDFWLFH���7KH�LQWHUQVKLS�LV�WKH�PLQLPXP�
WUDLQLQJ�UHTXLUHPHQW�IRU�D�OLFHQVH�WR�SUDFWLFH�PHGLFLQH�LQ�WKH�8�6��
DQG�IRU�WDNLQJ�PRVW�VWDWH�PHGLFDO�ERDUG�FHUWLILFDWLRQ�WHVWV��$OO�
VWDWH�PHGLFDO�VSHFLDOWLHV�UHTXLUH�SHULRGLF�SURRI�RI�FRQWLQXHG�
SURIHVVLRQDO�FRPSHWHQF\��&RQWLQXHG�SURIHVVLRQDO�FRPSHWHQF\�
RIWHQ�LQFOXGHV�FRQWLQXLQJ�PHGLFDO�HGXFDWLRQ��UHFHUWLILFDWLRQ�
H[DPLQDWLRQV��DQG�VRPH�PHDVXUH�RI�FOLQLFDO�VNLOOV�DV�DSSURYHG�E\�
WKH�FHUWLILFDWLRQ�ERDUG��
�
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����

$IWHU�VXFFHHGLQJ�LQ�WKH�FRPSHWHQF\�WHVWV��DQ�H[DPLQHU�FDQ�SHUIRUP�FDVHZRUN��$�FHUWLILHG�
H[DPLQHU�VKRXOG�UHYLHZ�WKH�QHZ�H[DPLQHU¶V�FDVHZRUN�DW�WKLV�VWDJH��$OO�FRQFOXVLRQV�VKRXOG�EH�
YHULILHG��DQG�HDFK�FDVH�VKRXOG�XQGHUJR�WHFKQLFDO�UHYLHZ��7KLV�YHULILFDWLRQ�DQG�WHFKQLFDO�UHYLHZ�
VKRXOG�FRQWLQXH�XQWLO�WKH�DJHQF\�GHWHUPLQHV�WKDW�WKH�H[DPLQHU�FDQ�ZRUN�VXFFHVVIXOO\�XQGHU�WKH�
DJHQF\¶V�URXWLQH�YHULILFDWLRQ�DQG�WHFKQLFDO�UHYLHZ�SURFHVV��7KH�H[DPLQHU�VKRXOG�QRW�SHUIRUP�
YHULILFDWLRQ�RU�WHFKQLFDO�UHYLHZV�EHIRUH�EHFRPLQJ�FHUWLILHG���
�
������ &HUWLILFDWLRQ�7HVWLQJ�
�
$�VWDQGDUGL]HG�FHUWLILFDWLRQ�WHVW�GHPRQVWUDWHV�WKDW�WKH�H[DPLQHU�KDV�EHFRPH�SURILFLHQW�LQ�
FDVHZRUN�DQG�PHHWV�RU�H[FHHGV�PLQLPXP�FRPSHWHQF\�WR�SHUIRUP�ODWHQW�SULQW�H[DPLQDWLRQV��7R�
UHWDLQ�FHUWLILFDWLRQ��DQ�H[DPLQHU�VKRXOG�FRPSOHWH�FRQWLQXLQJ�HGXFDWLRQ�UHTXLUHPHQWV�DQG�
GHPRQVWUDWH�SURILFLHQF\�LQ�SHULRGLF�SURILFLHQF\�WHVWV��
�
������ 3URILFLHQF\�7HVWLQJ�
�
3HULRGLF�SURILFLHQF\�WHVWV�DUH�D�PHDQV�WR�HQVXUH�WKDW�H[DPLQHUV�PDLQWDLQ�WKHLU�VNLOOV��$JHQFLHV�
VKRXOG�DGPLQLVWHU�SURILFLHQF\�WHVWV�DW�OHDVW�DQQXDOO\�WKDW�UHIOHFW�WKH�W\SH�RI�FDVHZRUN�SHUIRUPHG�
E\�WKH�H[DPLQHU��$�VWDQGDUGL]HG�SURILFLHQF\�WHVW�IRU�HDFK�H[DPLQHU�QRW�RQO\�FRXOG�GHPRQVWUDWH�
WKH�QHFHVVDU\�DELOLW\�WR�FRQWLQXH�DV�DQ�H[DPLQHU��EXW�LW�DOVR�FRXOG�LQIRUP�WUDLQLQJ�QHHGV�DFURVV�
WKH�GLVFLSOLQH��)RU�LQVWDQFH��D�KLJK�HUURQHRXV�H[FOXVLRQ�UDWH�RQ�ODWHQW�SDOP�SULQWV�WKDW�ODFN�D�FOHDU�
GLVWDO�RULHQWDWLRQ�DQG�DQDWRPLFDO�UHJLRQ�FRXOG�LQGLFDWH�WKDW�WUDLQLQJ�SURJUDPV�QHHG�WR�SODFH�PRUH�
HPSKDVLV�RQ�SDOP�SULQWV�RU�WKDW�H[DPLQHUV�QHHG�SHULRGLF�UHIUHVKHU�WUDLQLQJ�RQ�SDOP�SULQWV����
�

�

���� 6XPPDU\�
�
7KLV�FKDSWHU�RIIHUV�UHFRPPHQGDWLRQV�DERXW�WKH�SULQFLSOHV��SROLFLHV��DQG�SUDFWLFHV�RI�PDQDJHPHQW�
DQG�GHVFULEHV�VWUDWHJLHV�WR�SUHYHQW�KXPDQ�HUURUV�LQ�ODWHQW�SULQW�H[DPLQDWLRQV��0DQDJHPHQW�
ZLWKLQ�DQ\�IRUHQVLF�RSHUDWLRQ�PXVW�EH�FRPPLWWHG�WR�GHYHORSLQJ��PDLQWDLQLQJ��DQG�LPSURYLQJ�
TXDOLW\�DVVXUDQFH�DQG�TXDOLW\�FRQWURO��/DWHQW�SULQW�XQLWV�VKRXOG�UHSRUW�DFFXUDWH�DQG�WLPHO\�UHVXOWV��
7KH�H[DPLQHUV�KDYH�WKH�UHVSRQVLELOLW\�WR�SURYLGH�UHVXOWV�DQG�WHVWLPRQ\�EDVHG�XSRQ�VFLHQWLILF�RU�
WHFKQLFDO�NQRZOHGJH��WUDLQLQJ��DQG�H[SHULHQFH��0DQDJHPHQW�PXVW�FUHDWH�WKH�SURSHU�HQYLURQPHQW�
IRU�WKLV�WR�RFFXU��7KLV�LQFOXGHV�FUHDWLQJ�DQ�LPSHFFDEOH�4$�4&�SURFHVV��PHHWLQJ�VWDQGDUGV�RI�
FHUWLILFDWLRQ��DFFUHGLWDWLRQ��DQG�SURILFLHQF\�WHVWLQJ��DQG�DGRSWLQJ�D�V\VWHPV�DSSURDFK�WR�UHGXFLQJ�
HUURUV�

�������������������������������������������������
����3URILFLHQF\�WHVWLQJ�IRU�RWKHU�SXUSRVHV��VXFK�DV�HVWLPDWLQJ�HUURU�UDWHV��LV�FRQVLGHUHG�LQ�&KDSWHU����
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$SSHQGL[���$��6DPSOH�7D[RQRP\�RI�(UURUV�DQG�+XPDQ�)DFWRUV�
�

7KH�IROORZLQJ�WDEOHV�FRQWDLQ�D�FODVVLILFDWLRQ�VFKHPH�WKDW�RXWOLQHV�SRWHQWLDO�VRXUFHV�RI�HUURU��
$GGLWLRQDO�IDFWRUV�DW�HYHU\�OHYHO�FRXOG�DOZD\V�RFFXU�DQG�VKRXOG�EH�GRFXPHQWHG�DQG�WUDFNHG��
�

([DPLQHU�$FWLRQV�
�
�

'HFLVLRQ�%DVHG�0LVWDNHV�
&RQFOXVLRQ�H[FHHGHG�DELOLW\�RI�H[DPLQHU�
)DLOXUH�WR�UHFRJQL]H�H[HPSODUV�DV�LQDGHTXDWH�
)DLOXUH�WR�VHDUFK�DOO�H[HPSODUV�
)DLOXUH�WR�XVH�DYDLODEOH�WHFKQRORJ\�
+XUULHG�RU�LQVXIILFLHQWO\�WKRURXJK�H[DPLQDWLRQ�
,PSURSHU�DQDWRPLFDO�VRXUFH�RI�GDWD�
,PSURSHU�RULHQWDWLRQ�RI�LPDJHV�
,QFRPSOHWH�VHDUFK�
,QVXIILFLHQW�GDWD�WR�VXSSRUW�FRQFOXVLRQ�
0LV�SULRULWL]HG�OHYHO�RI�HIIRUW�
3RRU�WDUJHW�JURXS�VHOHFWLRQ�
3ULQW�LPSURSHUO\�GHHPHG�VXLWDEOH�
3ULQW�LPSURSHUO\�GHHPHG�XQVXLWDEOH�
�

3HUFHSWLRQ�%DVHG�0LVWDNHV�
1RW�DOO�GDWD�SHUFHLYHG�
'DWD�SHUFHLYHG�DQG�FRPSDUHG�LQDGHTXDWHO\�
�
�
�
�
�

6NLOO�%DVHG�0LVWDNHV�
)DLOXUH�WR�ILQG�WDUJHW�GDWD�
)DLOXUH�WR�SURSHUO\�ZHLJKW�WKH�VLJQLILFDQFH�RI�WKH�
GDWD�
)DLOXUH�WR�UHFRJQL]H�GLVWRUWLRQ�
,QDELOLW\�WR�UHDFK�D�FRQFOXVLRQ�
,QFRPSOHWH�FRPSDULVRQ�
0LVLQWHUSUHWHG�GDWD�
1RW�DOO�GDWD�XQGHUVWRRG�
3RRU�VHDUFK�WHFKQLTXH�

�
([DPLQHU�9LRODWLRQV�

'HHPLQJ�D�ODWHQW�SULQW�QRW�VXLWDEOH�LQWHQWLRQDOO\�
'LVUHJDUGLQJ�4$�4&�SURFHGXUHV��H�J���YHULILFDWLRQ��
'LVUHJDUGLQJ�GLVFUHSDQW�LQIRUPDWLRQ�
(UURQHRXVO\�LGHQWLI\LQJ�D�ODWHQW�SULQW��LQWHQWLRQDOO\��
,GHQWLI\LQJ�DQ�XQVXLWDEOH�ODWHQW�SULQW��LQWHQWLRQDOO\��
,QFOXGLQJ�D�VXEMHFW�LQDSSURSULDWHO\��LQWHQWLRQDOO\��
0LVUHSUHVHQWDWLRQ�RI�LQIRUPDWLRQ�
1RW�FRPSDULQJ�D�ODWHQW�SULQW�DQG�UHSRUWLQJ�H[FOXVLRQ�
RU�LQFRQFOXVLYH�UHVXOWV�
6HHNLQJ�FRHUFLQJ�DQRWKHU�H[DPLQHU�WR�YHULI\�D�
FRPSOH[�FRPSDULVRQ�

�
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&RQGLWLRQV�7KDW�$IIHFW�3HUIRUPDQFH�
�
�

$GYHUVH�0HQWDO�6WDWHV�RI�WKH�([DPLQHU�
$QJHU�
$SSUHKHQVLRQ�WR�UHDFK�D�FRQFOXVLRQ�
%LDV��
%RUHGRP�
&KDQQHOL]HG�DWWHQWLRQ�
&RPSODFHQF\�
&RPSURPLVHG�LQWHJULW\�RU�HWKLFV�
'LVWUDFWLRQ�
([SHFWDQF\�
)UXVWUDWLRQ�
+DVWH�
/DFN�RI�FRQILGHQFH�
0HQWDO�IDWLJXH�
0LVSODFHG�PRWLYDWLRQ�
2YHUFRQILGHQFH�
3HHU�SUHVVXUH�
3UHRFFXSDWLRQ�ZLWK�SHUVRQDO�SUREOHPV�
7DVN�RYHUORDG�
6WUHVV�
�

$GYHUVH�3K\VLRORJLFDO�6WDWHV�RI�WKH�([DPLQHU�
$OFRKRO�XVH��LQWR[LFDWHG�RU�KXQJ�RYHU��
(\HVWUDLQ�
,OOLFLW�GUXJ�XVH�
,QDGHTXDWH�QXWULWLRQ��SRRU�GLHWDU\�SUDFWLFHV��
/DFN�RI�VOHHS�
0HGLFDO�LOOQHVV�
3K\VLFDO�IDWLJXH��H�J���SRVWXUDO�IDWLJXH��
3K\VLFDO�LQMXULHV�
0HGLFDWLRQ�VLGH�HIIHFWV�
�
�
�

3K\VLFDO�RU�0HQWDO�/LPLWDWLRQV�RI�WKH�([DPLQHU�
&KURQLF�SV\FKRORJLFDO�GLVRUGHU�
&RORU�YLVLRQ�GHILFLHQF\�
'\VOH[LD�
,QDGHTXDWH�WUDLQLQJ�
,QFRPSDWLEOH�LQWHOOLJHQFH�DSWLWXGH�
/LPLWHG�H[SHULHQFH�
9LVXDO�OLPLWDWLRQV��H�J���DFXLW\�RU�FRQWUDVW�VHQVLWLYLW\��

�
&RPPXQLFDWLRQ�

&RQIXVLQJ�RU�FRQIOLFWLQJ�GLUHFWLRQV�RU�GHPDQGV�
)DLOXUH�WR�FRQYH\�DGHTXDWH�LQIRUPDWLRQ�
)DLOXUH�WR�XVH�DOO�DYDLODEOH�VRXUFHV�RI�LQIRUPDWLRQ�
,QDGHTXDWH�FRPPXQLFDWLRQ�DPRQJ�H[DPLQHUV�
,QDGHTXDWH�FRPPXQLFDWLRQ�ZLWK�PDQDJHPHQW�
,QDGHTXDWH�UHSRUW�ZULWLQJ�VNLOOV�
,QDGHTXDWH�WHDPZRUN�
,QDGHTXDWH�FDVH�GRFXPHQWDWLRQ�
6WDQGDUG�WHUPLQRORJ\�QRW�XVHG�

�
3K\VLFDO�(QYLURQPHQW�

&OXWWHU�
([FHVVLYH�KHDW�RU�FROG�
,QDGHTXDWH�OLJKWLQJ�
,QDGHTXDWH�YHQWLODWLRQ�
3RRU�ZRUNSODFH�GHVLJQ�
1RLVH�LQWHUIHUHQFH�

�
7HFKQLFDO�(QYLURQPHQW�

'HIHFWLYH�HTXLSPHQW�
'HIHFWLYH�WRROV�
,QDGHTXDWH�RXWGDWHG�VRIWZDUH�RU�HTXLSPHQW�

�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�,VVXHV�IRU�0DQDJHPHQW�

����

6XSHUYLVRU\�,VVXHV�
�
�

/HDGHUVKLS�)DLOXUHV�
&KDQJH�LQGXFHG�ZLWKRXW�WUDLQLQJ�
)DLOXUH�WR�SURYLGH�SURIHVVLRQDO�JXLGDQFH�DQG�
RYHUVLJKW�
)DLOXUH�WR�VHW�SURSHU�H[DPSOH�
)DLOXUH�WR�WUDFN�MRE�TXDOLILFDWLRQV�RU�VNLOOV�
,QDGHTXDWH�DVVHVVPHQW�RI�UHTXLUHG�VNLOO�
,QDGHTXDWH�OHDGHUVKLS�MRE�NQRZOHGJH�
,QDGHTXDWH�PRQLWRULQJ�RI�ZRUN�
,QDGHTXDWH�RU�LQFRUUHFW�SHUIRUPDQFH�IHHGEDFN�
,QDGHTXDWH�SHUIRUPDQFH�PHDVXUHPHQW�RU�HYDOXDWLRQ�
,QVXIILFLHQW�LQLWLDO�RU�RQJRLQJ�WUDLQLQJ�SURYLGHG�
,QDGHTXDWH�RU�LQDSSURSULDWH�LQFHQWLYHV�
,QDGHTXDWH�FRDFKLQJ�RU�PHQWRULQJ�RQ�VNLOO�
,QDGHTXDWH�PHDVXUHPHQW�RI�WUDLQLQJ�HIIHFWLYHQHVV�
3HUVRQDOLW\�FRQIOLFWV��
8QUHDOLVWLF�H[SHFWDWLRQV�
�

2SHUDWLRQDO�3ODQQLQJ�)DLOXUHV�
([FHVVLYH�ZRUNORDG�
)DLOXUH�WR�SURYLGH�DGHTXDWH�UHVW�EUHDNV�
,PSURSHU�RU�LQVXIILFLHQW�GHOHJDWLRQ�RI�ZRUN�
,QDGHTXDWH�FRPPXQLFDWLRQ�RI�SROLF\��SURFHGXUH��
SUDFWLFHV��RU�JXLGHOLQHV�
,QDGHTXDWH�GRFXPHQWDWLRQ�
,QDGHTXDWH�PDWFKLQJ�RI�LQGLYLGXDO�TXDOLILFDWLRQV�DQG�
MRE�RU�WDVN�UHTXLUHPHQWV�
6HWWLQJ�REMHFWLYHV��JRDOV��RU�VWDQGDUGV�WKDW�FRQIOLFW�
8QFOHDU�RU�FRQIOLFWLQJ�DVVLJQPHQW�RI�UHVSRQVLELOLW\�
8QUHDOLVWLF�GHDGOLQHV�RU�TXRWDV�
�

)DLOXUH�WR�&RUUHFW�.QRZQ�3UREOHPV�
)DLOXUH�WR�FRUUHFW�LQDSSURSULDWH�EHKDYLRU�
)DLOXUH�WR�FRUUHFW�UHSRUWHG�SUREOHP�
)DLOXUH�WR�FRUUHFW�ZRUNSODFH�KD]DUGV�
)DLOXUH�WR�LQLWLDWH�FRUUHFWLYH�DFWLRQ�
)DLOXUH�WR�XSGDWH�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV�
5HZDUGLQJ�RU�WROHUDWLQJ�LPSURSHU�SHUIRUPDQFH�

�
6XSHUYLVRU\�9LRODWLRQV�

(QDEOLQJ�H[FHVVLYH�ULVN�WDNLQJ�
)DLOXUH�WR�HQIRUFH�UXOHV�DQG�UHJXODWLRQV�
6XSHUYLVRU�HQFRXUDJHPHQW�RI�UXOH�EHQGLQJ�
)UDXGXOHQW�GRFXPHQWDWLRQ�
0DQDJHPHQW�LQGXFHG�KDVWH�
8QUHDOLVWLF�SURGXFWLRQ�JRDOV�
8QGXH�LQIOXHQFH�WRZDUG�D�GHVLUHG�RXWFRPH�
9LRODWLRQ�RI�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV�E\�
VXSHUYLVRU�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�,VVXHV�IRU�0DQDJHPHQW�

����

2UJDQL]DWLRQDO�,QIOXHQFHV�
�
�

5HVRXUFH�0DQDJHPHQW�)DLOXUHV�
)DLOXUH�WR�FRUUHFW�NQRZQ�GHVLJQ�IODZV�
,QDGHTXDWH�HYDOXDWLRQ�DQG�SURPRWLRQ�SROLFLHV�
,QDGHTXDWH�KLULQJ��ILULQJ��DQG�SURPRWLRQ�SURFHVVHV�
,QDGHTXDWH�PDWFKLQJ�RI�TXDOLILFDWLRQV�IRU�WKH�MRE��
,QHIIHFWLYH�FRVW�FXWWLQJ�
/DFN�RI�ORJLVWLFDO�VXSSRUW�
3XUFKDVLQJ�XQVXLWDEOH�HTXLSPHQW�SDUWV�
,QDGHTXDWH�VHOHFWLRQ�RI�SHUVRQQHO�
,QDGHTXDWH�VWDIILQJ�
8VH�RI�LQDGHTXDWH�FRQWUDFWRU�RU�YHQGRU�
8QIXQGHG�GLUHFWLYHV�

�
2UJDQL]DWLRQDO�&OLPDWH�)DLOXUHV�

,QDGHTXDWH�DFFHVVLELOLW\�RU�YLVLELOLW\�RI�XSSHU�
PDQDJHPHQW�
,QDGHTXDWH�DOORFDWLRQ�RI�UHVRXUFHV�
,QDGHTXDWH�IRUPDO�DFFRXQWDELOLW\�IRU�DFWLRQV�
'\VIXQFWLRQDO�RUJDQL]DWLRQDO�FXOWXUH�
2UJDQL]DWLRQDO�YDOXHV�QRW�FOHDUO\�GHILQHG�DQG�
DUWLFXODWHG�
8QFOHDU�RU�FRQIOLFWLQJ�DVVLJQPHQWV�RI�UHVSRQVLELOLW\�

2SHUDWLRQDO�3URFHVV�)DLOXUHV�
)DLOXUH�WR�PDLQWDLQ�DFFUHGLWDWLRQ��
/DFN�RI�DSSURSULDWH�VWDQGDUGV��SROLFLHV��RU�JXLGHOLQHV�
,QDGHTXDWH�GRFXPHQWDWLRQ�IRU�VWDQGDUG�RSHUDWLQJ�
SURFHGXUHV�
2UJDQL]DWLRQDOO\�LQGXFHG�WLPH�SUHVVXUH�
2YHUH[WHQGLQJ�UHVRXUFHV�
3URFHGXUHV�QRW�LQWHJUDWHG�LQWR�WUDLQLQJ�SURFHVV�
4XDOLW\�SURFHVV�QRW�DGHTXDWHO\�LPSOHPHQWHG�RU�
PDLQWDLQHG�
8QUHDOLVWLF�TXRWDV�HVWDEOLVKHG�E\�WKH�RUJDQL]DWLRQ�
:RUN�RU�SURGXFWLRQ�VFKHGXOHV�WKDW�SURGXFH�ULVN\�
GHFLVLRQV�
�
�
�
�
�
�
�
�
�
�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�,VVXHV�IRU�0DQDJHPHQW�

����

$SSHQGL[���%��&RUUHFWLYH�$FWLRQ�5HSRUW�6DPSOH�
�

FORENSIC LAB CORRECTIVE ACTION REPORT 
�

Place “N/A” in blanks that are not applicable. 
APPLICABLE #(S)  (e.g., Event #, CTS #) RELEVANT INSTRUMENT: 
&DVH����������� Instrument type: N/A 

Manufacturer:  N/A 
Model #:  N/A 
Serial #:  N/A 

DESCRIPTION OF INCIDENT/EFFECT OF DISCREPANCY 
�
)RUHQVLF�VFLHQWLVW��)6��-DQH�'RH�ZDV�DVVLJQHG�KRPLFLGH�FDVH�������������)6�'RH�ZRUNHG�WKH�FDVH�GXULQJ�
1RYHPEHU�DQG�HDUO\�'HFHPEHU�������)6�'RH�FRPSOHWHG�WKH�LQLWLDO�IRUPDO�UHSRUW�LQ�'HFHPEHU�������6KH�
GHYHORSHG�ODWHQW�SULQWV�RQ���LWHPV�RI�HYLGHQFH�DQG�UHFRYHUHG����ODWHQW�SULQWV��6KH�GHHPHG�WZR�RI�WKHVH�VXLWDEOH�
IRU�FRPSDULVRQ��)6�'RH�DOVR�H[DPLQHG���ODWHQW�SULQW�SDFNHWV�VXEPLWWHG�E\�&ULPH�6FHQH�([DPLQHUV��&6(V���
FRQWDLQLQJ����OLIWV�SKRWRV��2Q�WKHVH�OLIWV�SKRWRV�����VXLWDEOH�ODWHQW�SULQWV�ZHUH�SUHVHQW��
�
)6�'RH�FRPSDUHG�WKH����VXLWDEOH�ODWHQW�SULQWV�WR�WKRVH�RI���VXVSHFWV����YLFWLP��DQG���RWKHU�VXEMHFW�LGHQWLILHG�YLD�
WKH�DXWRPDWHG�ILQJHUSULQW�LGHQWLILFDWLRQ�V\VWHP��$),6���7KLV�DPRXQWV�WR�����FRQFOXVLRQV��2QH�VXVSHFW�ZDV�
LGHQWLILHG�WR�RQH�RI�WKH�ODWHQW�SULQWV�UHFRYHUHG�IURP�WKH�HYLGHQFH��$QRWKHU�VXVSHFW�ZDV�LGHQWLILHG�WR�RQH�ODWHQW�
SULQW�VXEPLWWHG�E\�WKH�&6(V��7KH�$),6�VXEMHFW�ZDV�LGHQWLILHG�WR����ODWHQW�SULQWV�VXEPLWWHG�E\�WKH�&6(V��
�
0DQDJHU�6XVDQ�6PLWK�YHULILHG�WKHVH�UHVXOWV�RQ�)HEUXDU\����������0DQDJHU�6PLWK�QRWHG�WKDW�WZR�RI�WKH�
LGHQWLILFDWLRQV�UHFRUGHG�E\�)6�'RH�ZHUH�WR�WKH�LQFRUUHFW�ILQJHU�RI�WKH�FRUUHFW�VXEMHFW��$),6�VXEMHFW���)6�'RH�
RULJLQDOO\�LGHQWLILHG�WKH�WZR�ODWHQW�SULQWV�WR�WKH�ULJKW�WKXPE�RI�WKH�VXEMHFW��KRZHYHU��RQH�ZDV�PDGH�E\�WKH�ULJKW�
PLGGOH�ILQJHU��DQG�WKH�RWKHU�ZDV�PDGH�E\�WKH�ULJKW�ULQJ�ILQJHU�RI�WKH�VDPH�VXEMHFW�����
�
0DQDJHU�6PLWK�QRWHG�WKH�FRUUHFW�FRQFOXVLRQ�LQ�WKH�FDVH�QRWHV�DQG�DVNHG�)6�'RH�WR�UHYLHZ�KHU�FRQFOXVLRQV��)6�
'RH�LPPHGLDWHO\�QRWLFHG�WKH�HUURUV��0DQDJHU�6PLWK�YHUEDOO\�QRWLILHG�WKH�TXDOLW\�DVVXUDQFH��4$��PDQDJHU�DQG�
WKH�ODERUDWRU\�GLUHFWRU�RQ�)HEUXDU\����������7KH�FDVH�ZDV�UHWXUQHG�WR�)6�'RH��DQG�VKH�FUHDWHG�FKDUWHG�
HQODUJHPHQWV�IRU�KHU�FDVH�ILOH�DQG�DQQRWDWHG�WKH�QRWHV�DSSURSULDWHO\��0DQDJHU�6PLWK�FRPSOHWHG�D�WHFKQLFDO�
UHYLHZ�RI�WKH�FDVH�RQ�)HEUXDU\�����������DQG�LVVXHG�WKH�UHSRUW����
�
7KHUH�ZDV�QR�HIIHFW�RI�WKH�GLVFUHSDQF\��DV�WKH�HUURUV�ZHUH�FDXJKW�GXULQJ�WKH�9HULILFDWLRQ�SKDVH��
�
Date: 3/4/11 Reported By: Manager Smith 



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�,VVXHV�IRU�0DQDJHPHQW�

����

�
ROOT CAUSE DETERMINATION 

7KH�ULJKW�WKXPE��PLGGOH��DQG�ULQJ�ILQJHUV�RI�WKH�VXEMHFW�KDG�VLPLODU�ULGJH�FRQILJXUDWLRQV�LQ�WKH�FRUH��7KH�VLPLODU�
SDWWHUQ��ULGJH�FRXQW��DQG�ULGJH�FRQILJXUDWLRQ�LQ�WKHVH�ILQJHUV�OLNHO\�FRQWULEXWHG�WR�WKH�HUURUV����
�
,Q�DGGLWLRQ��)6�'RH�ZDV�XQGHU�VLJQLILFDQW�VWUHVV�GXULQJ�WKLV�WLPH�SHULRG�EHFDXVH�RI�WKH�WHUPLQDO�LOOQHVV�RI�D�
SDUHQW�����
�
)6�'RH�DOVR�LQGLFDWHG�WR�0DQDJHU�6PLWK�WKDW�VKH�ZDV�WU\LQJ�WR�LQFUHDVH�KHU�FDVH�SURGXFWLYLW\�WR�KHOS�DOOHYLDWH�
WKH�EDFNORJ��7KH�SUHVVXUH�)6�'RH�ZDV�SODFLQJ�XSRQ�KHUVHOI�WR�FRPSOHWH�WKH�FDVH�PD\�DOVR�KDYH�FRQWULEXWHG�WR�
WKH�HUURU��
�
)6�'RH�ZDV�LQFUHDVLQJ�WKH�XVH�RI�ILQJHUSULQW�ORXSHV�LQWR�WKH�DQDO\VLV�RI�KHU�FDVHZRUN�GXULQJ�WKLV�WLPH�SHULRG�WR�
SUHSDUH�IRU�WKH�,QWHUQDWLRQDO�$VVRFLDWLRQ�RI�,GHQWLILFDWLRQ��,$,��/DWHQW�3ULQW�&HUWLILFDWLRQ�7HVW��7KLV�ZDV�D�
VLJQLILFDQW�GHSDUWXUH�IURP�KHU�QRUPDO�URXWLQH��ZKLFK�IRFXVHV�RQ�WKH�XVH�RI�GLJLWDO�LPDJLQJ�GXULQJ�KHU�
FRPSDULVRQV���7KH�,$,�FHUWLILFDWLRQ�WHVW�GRHV�QRW�SHUPLW�XVH�RI�GLJLWDO�LPDJLQJ�WHFKQRORJ\���)6�'RH�QRUPDOO\�
FKDUWV�KHU�LGHQWLILFDWLRQV�YLD�3KRWRVKRS��EXW�VKH�GLG�QRW�GR�VR�LQ�WKLV�FDVH�EHFDXVH�VKH�XVHG�WKH�ORXSHV��
 
7KH�FXPXODWLYH�HIIHFW�RI�WKH�VWUHVV�RI�OLIH�HYHQWV��VLPLODULW\�RI�WKH�SULQWV��WLPH�SUHVVXUH��DQG�WHFKQRORJ\�
DGDSWDWLRQV�XOWLPDWHO\�UHVXOWHG�LQ�WKHVH�HUURUV��
Determined By: Manager Smith 

�
CORRECTIVE ACTIONS AND PREVENTIVE MEASURES TAKEN 

&RUUHFWLYH�$FWLRQ�
)6�'RH�ZDV�SODFHG�RQ�VXSHUYLVHG�FDVHZRUN�IRU�D�SHULRG�RI����GD\V��1LQH�FDVHV�ZHUH�IXOO\�UHYLHZHG�DQG�UH�
H[DPLQHG�GXULQJ�WKLV�WLPH��1R�HUURUV�ZHUH�QRWHG��8SRQ�FRPSOHWLRQ�RI�WKH����GD\V�RI�VXSHUYLVHG�FDVHZRUN��)6�
'RH�ZDV�DVVLJQHG�D�&ROODERUDWLYH�7HVWLQJ�6HUYLFHV�WHVW�DV�LQ�KRXVH�SURILFLHQF\�WHVW�RQ�0DUFK�����������)6�'RH�
VXFFHVVIXOO\�FRPSOHWHG�WKLV�WHVW�RQ�$SULO����������
�
)URP�1RYHPEHU����������WR�)HEUXDU\����������)6�'RH�FRPSOHWHG����FDVHV��6HYHQ�RI�WKHVH�FDVHV�ZHUH�UHYLHZHG��
1R�HUURUV�ZHUH�QRWHG�RQ�WKH�LGHQWLILFDWLRQV�LQ�WKHVH�FDVHV��7KH�WKUHH�FDVHV�WKDW�ZHUH�QRW�UHYLHZHG�GXULQJ�WKLV�
WLPH�ZHUH�ODWHQW�SULQW�GHYHORSPHQW�FDVHV��DQG�QR�FRPSDUDEOH�ODWHQW�SULQWV�ZHUH�UHFRYHUHG��
��
3UHYHQWLYH�0HDVXUHV�
)6�'RH�DQG�0DQDJHU�6PLWK�DQDO\]HG�DQG�PDUNHG����GLIILFXOW�ODWHQW�SULQWV�WR�HYDOXDWH�)6�'RH¶V�DELOLW\�WR�
LQWHUSUHW�DQG�GHWHFW�PLQXWLDH��2QFH�PDUNHG��)6�'RH�DQG�0DQDJHU�6PLWK�FRPSDUHG�WKH�PDUNLQJV�DQG�GLVFXVVHG�
WKH�UHVXOWV�IRU�HDFK�LPDJH��7KH�JRDO�RI�WKLV�H[HUFLVH�ZDV�WR�HQVXUH�WKDW�)6�'RH�ZDV�FRUUHFWO\�DVVHVVLQJ�IULFWLRQ�
ULGJH�GHWDLO��)6�'RH�VXFFHVVIXOO\�FRPSOHWHG�WKLV�H[HUFLVH��0DQDJHU�6PLWK�GLG�QRW�QRWH�DQ\�SUREOHPV�ZLWK�)6�
'RH¶V�LQWHUSUHWDWLRQ�RI�WKH�IULFWLRQ�ULGJH�GHWDLO��
 
7KH�)RUHQVLF�/DERUDWRU\�PRQLWRUV�WKH�FDVHORDG�DQG�ZRUN�SURGXFW�PRUH�FDUHIXOO\�GXULQJ�KLJK�VWUHVV�WLPHV��2YHU�
WLPH��H[DPLQHUV�OHDUQ�ZKHQ�WKH\�DUH�QRW�PHQWDOO\�DEOH�WR�SHUIRUP�WKH�WDVN�DQG�SRVWSRQH�WKH�H[DPLQDWLRQ�WR�D�
EHWWHU�WLPH��3RVVLEO\��FDVHV�VKRXOG�EH�UH�DVVLJQHG�LQ�WKLV�VLWXDWLRQ��
�
,I�)6�'RH�FKRRVHV�WR�XVH�WKH�ILQJHUSULQW�ORXSH�LQ�FDVHZRUN��WKH�FRPSDULVRQ�ZLOO�EH�UHSHDWHG�XWLOL]LQJ�GLJLWDO�
LPDJLQJ�WR�GHWHUPLQH�LI�WKH�UH�H[DPLQDWLRQ�\LHOGV�DQ\�LQFRQVLVWHQFLHV��
Date: 5/3/2011 Approved By: QA Manager 

�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�,VVXHV�IRU�0DQDJHPHQW�

����

ROUTE TO IN LAB: (NAME & P #) SIGNATURE DATE 
)6�-DQH�'RH� � �

0DQDJHU�6PLWK� � �

4$�0DQDJHU� � �

/DERUDWRU\�'LUHFWRU� � �

ADDITIONAL NOTIFICATIONS, IF REQUIRED: 

PERSON NOTIFIED: (NAME & TITLE / P #) DATE NOTIFIED 
�  

  

  

ASCLD/LAB Notified: Ƒ�Yes   X Not Required  

�
NOTES: 

�
-DQH�'RH�KDV�QRW�PDGH�DQ\�HUURQHRXV�LGHQWLILFDWLRQV�VLQFH�WKLV�LQFLGHQW���4$�0DQDJHU�����������
�
�
�
�
�

�
THIS SECTION WILL BE COMLPETED BY THE QUALITY ASSURANCE MANAGER�

Was the problem corrected? × Yes  Ƒ�No  (if no, complete section below) 
FOLLOW-UP, IF REQUIRED: 

�
1�$���4$�0DQDJHU�
�
�
�

 
�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU����+XPDQ�)DFWRUV�,VVXHV�IRU�0DQDJHPHQW�

����

$SSHQGL[���&��$SSO\LQJ�+XPDQ�)DFWRUV�WR�DQ�(UURU�
�

+XPDQ�IDFWRUV�LVVXHV�KDYH�DQ�LPSDFW�RQ�H[DPLQHU�SHUIRUPDQFH��7KH�HUURU�GHVFULEHG�LQ�WKH�
&RUUHFWLYH�$FWLRQ�5HSRUW��&$5��LQ�$SSHQGL[�%�ZDV�WKH�FXOPLQDWLRQ�RI�D�EUHDNGRZQ�LQ�WKH�
V\VWHP��QRW�MXVW�WKH�IDXOW�RI�WKH�H[DPLQHU��7KH�H[DPLQHU�LQYROYHG�LV�D�GHGLFDWHG�SURIHVVLRQDO�DQG�
DQ�H[FHOOHQW�FDVHZRUN�H[DPLQHU��,Q�UHYLHZLQJ�WKH�&$5��RQH�FDQ�ORRN�DW�WKH�YDULRXV�KROHV�LQ�WKH�
6ZLVV�FKHHVH�PRGHO�DW�HDFK�OHYHO��([DPLQHU�$FWLRQV��&RQGLWLRQV�WKDW�$IIHFW�3HUIRUPDQFH��
6XSHUYLVRU\�,VVXHV��DQG�2UJDQL]DWLRQDO�,QIOXHQFHV��
�

([DPLQHU�$FWLRQ��'HFLVLRQ�%DVHG�0LVWDNHV� � 6XSHUYLVRU\�,VVXHV��/HDGHUVKLS�)DLOXUHV�
)DLOXUH�WR�XVH�DYDLODEOH�WHFKQRORJ\� � ,QDGHTXDWH�DVVHVVPHQW�RI�UHTXLUHG�VNLOO�
+XUULHG�RU�LQVXIILFLHQWO\�WKRURXJK�H[DPLQDWLRQ� � ,QDGHTXDWH�PRQLWRULQJ�RI�ZRUN�
0LVV�SULRULWL]HG�OHYHO�RI�HIIRUW� � ,QDGHTXDWH�FRDFKLQJ�RU�PHQWRULQJ�RQ�VNLOO�
� � �

([DPLQHU�$FWLRQ��6NLOO�%DVHG�0LVWDNH� � 2UJDQL]DWLRQDO��5HVRXUFH�0DQDJHPHQW�)DLOXUHV�
0LVLQWHUSUHWHG�GDWD� � ,QDGHTXDWH�VWDIILQJ�
� � �
([DPLQHU�$FWLRQ��3HUFHSWLRQ�%DVHG�0LVWDNH� � 2UJDQL]DWLRQDO��2SHUDWLRQDO�3URFHVV�)DLOXUHV�

1RW�DOO�GDWD�SHUFHLYHG� � 2UJDQL]DWLRQDOO\�LQGXFHG�WLPH�SUHVVXUH�
� � 2YHUH[WHQGLQJ�UHVRXUFHV�

&RQGLWLRQV��$GYHUVH�0HQWDO�6WDWHV� � �
3UHRFFXSDWLRQ�ZLWK�SHUVRQDO�SUREOHPV� � �
6WUHVV� � �
� � �
�
�
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&KDSWHU�����6XPPDU\�RI�5HFRPPHQGDWLRQV�
�
�
7KH�UHFRPPHQGDWLRQV�DQG�VXJJHVWLRQV�RI�WKH�:RUNLQJ�*URXS�DGGUHVV�LVVXHV�UDQJLQJ�IURP�WKH�
DFTXLVLWLRQ�RI�LPSUHVVLRQV�RI�IULFWLRQ�ULGJH�VNLQ�WR�FRXUWURRP�WHVWLPRQ\��IURP�ODERUDWRU\�GHVLJQ�
DQG�HTXLSPHQW�WR�UHVHDUFK�LQWR�HPHUJLQJ�PHWKRGV�IRU�DVVRFLDWLQJ�ODWHQW�SULQWV�ZLWK�H[HPSODUV��
7KLV�JURXS�LV�QRW�WKH�ILUVW�WR�DGGUHVV�PRVW�RI�WKHVH�PDWWHUV��WKH�UHFRPPHQGDWLRQV�DUH�LQIRUPHG�E\�
DQG�EXLOG�XSRQ�WKH�ZRUN�RI�PDQ\�SUDFWLWLRQHUV�DQG�VFKRODUV�RI�IRUHQVLF�VFLHQFH�DQG�HYLGHQFH�DV�
ZHOO�DV�WKH�H[SHULHQFH�RI�RWKHU�LQGXVWULHV�DQG�HQWHUSULVHV�WKDW�PXVW�GHOLYHU�VDIH�SURGXFWV�RU�
VHUYLFHV��7KLV�FRQFOXGLQJ�FKDSWHU�FROOHFWV�DQG�RUJDQL]HV�WKH�UHFRPPHQGDWLRQV�SXW�IRUWK�RQ�WKH�
IROORZLQJ�WRSLFV��
�

x 3HUIRUPLQJ�$QDO\VLV��&RPSDULVRQ��(YDOXDWLRQ��DQG�9HULILFDWLRQ��$&(�9��
x 5HSRUWLQJ�DQG�WHVWLI\LQJ�
x 0DQDJLQJ�WKH�SURFHVV�
x ,PSURYLQJ�WUDLQLQJ�DQG�HGXFDWLRQ�
x 3URYLGLQJ�IDFLOLWLHV�DQG�HTXLSPHQW��
x 6XSSRUWLQJ�UHVHDUFK�HIIRUWV�

�
����� 3HUIRUPLQJ�$QDO\VLV��&RPSDULVRQ��(YDOXDWLRQ��DQG��

9HULILFDWLRQ��$&(�9��
�
/DWHQW�SULQW�H[DPLQDWLRQV�FDQ�SURGXFH�YHU\�SRZHUIXO�HYLGHQFH�UHJDUGLQJ�WKH�SRVVLEOH�DVVRFLDWLRQ�
EHWZHHQ�D�VXVSHFW�DQG�WKH�VRXUFH�RI�D�SULQW��7KH�ORQJ�HVWDEOLVKHG�SUDFWLFH�LQ�ODWHQW�SULQW�
H[DPLQDWLRQV�LV�WR�LQWHUSUHW�WKH�HYLGHQFH�LQ�WHUPV�RI�WKH�FDWHJRULFDO�FRQFOXVLRQ�WKDW�WZR�SULQWV�GR�
RU�GR�QRW�VKDUH�D�FRPPRQ�VRXUFH��RU�WR�UHSRUW�WKDW�WKH�LQIRUPDWLRQ�SUHVHQWHG�GRHV�QRW�SHUPLW�
VXFK�D�FDWHJRULFDO�FRQFOXVLRQ���7UDGLWLRQDOO\��D�ILQJHUSULQW�LGHQWLILFDWLRQ�ZDV�FRQVLGHUHG�DQ�
³LQGLYLGXDOL]DWLRQ�´�PHDQLQJ�WKDW�WKH�ODWHQW�SULQW�ZDV�FRQVLGHUHG�LGHQWLILHG�WR�RQH�ILQJHU�RI�D�
VSHFLILF�LQGLYLGXDO�WR�H[FOXGH�HYHU\�RWKHU�SRWHQWLDO�VRXUFH�LQ�WKH�XQLYHUVH��+RZHYHU��WKLV�FODLP�LV�
QHHGOHVVO\�VWURQJ��QRW�\HW�DGHTXDWHO\�VXSSRUWHG�E\�IXQGDPHQWDO�UHVHDUFK��DQG�LPSRVVLEOH�WR�
YDOLGDWH�VROHO\�RQ�WKH�EDVLV�RI�H[SHULHQFH��1RU�GRHV�ILQJHUSULQW�HYLGHQFH�KDYH�REMHFWLYH�VWDQGDUGV�
RU�D�ZHOO�YDOLGDWHG�VWDWLVWLFDO�PRGHO�WKDW�FDQ�SURYLGH�DQ�REMHFWLYH�PHDVXUH�RI�LWV�VWUHQJWK�LQ�D�
JLYHQ�LQVWDQFH��7KHUHIRUH��H[DPLQHUV�VKRXOG�QRW�FODLP�WR�EH�DEOH�WR�H[FOXGH�HYHU\�RWKHU�ILQJHU�LQ�
WKH�ZRUOG�DV�D�SRWHQWLDO�VRXUFH��5DWKHU��DQ�LGHQWLILFDWLRQ�GHFLVLRQ�VXJJHVWV�D�VXEVWDQWLDO�HQRXJK�
VLPLODULW\�WKDW��EDVHG�RQ�WKH�H[DPLQHU¶V�WUDLQLQJ�DQG�H[SHULHQFH��WKH�H[DPLQHU�EHOLHYHV�WKDW�WKH�
WZR�LPSUHVVLRQV�RULJLQDWHG�IURP�D�FRPPRQ�VRXUFH��:KHWKHU�DQ\�RWKHU�ILQJHU�LQ�WKH�HQWLUH�ZRUOG�
PLJKW�DOVR�EH�DEOH�WR�OHDYH�DQ�LPSUHVVLRQ�ZLWK�D�FRPSDUDEOH�DPRXQW�RI�VLPLODULW\�LV�QRW�IXOO\�
NQRZQ��DQG�WKH�H[DPLQHU¶V�WHVWLPRQ\�VKRXOG�QRW�VXJJHVW�RWKHUZLVH��5HJDUGOHVV�RI�WKH�VSHFLILF�
ZRUGV�XVHG�WR�GHVFULEH�DQ�LGHQWLILFDWLRQ��H[DPLQHUV�VKRXOG�UHIUDLQ�IURP�FODLPLQJ�WKDW�DQ�
LGHQWLILFDWLRQ�PHDQV�WKDW�WKH\�KDYH�H[FOXGHG�DOO�RWKHU�LQGLYLGXDOV�LQ�WKH�ZRUOG��
�

%HFDXVH�HPSLULFDO�HYLGHQFH�DQG�VWDWLVWLFDO�UHDVRQLQJ�GR�QRW�VXSSRUW�D�VRXUFH�DWWULEXWLRQ�WR�
WKH�H[FOXVLRQ�RI�DOO�RWKHU�LQGLYLGXDOV�LQ�WKH�ZRUOG��ODWHQW�SULQW�H[DPLQHUV�VKRXOG�QRW�UHSRUW�RU�
WHVWLI\��GLUHFWO\�RU�E\�LPSOLFDWLRQ��WR�D�VRXUFH�DWWULEXWLRQ�WR�WKH�H[FOXVLRQ�RI�DOO�RWKHUV�LQ�WKH�
ZRUOG���5HFRPPHQGDWLRQ������

�
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7KH�DOWHUQDWLYHV�WR�WKH�WKHRU\�RI�XQLYHUVDO�LQGLYLGXDOL]DWLRQ�LQFOXGH�SUREDELOLVWLF�IRUPV�RI�VRXUFH�
DWWULEXWLRQ��VHH�&KDSWHU�����TXDOLWDWLYH�RU�TXDQWLWDWLYH�OLNHOLKRRG�UDWLRV��GHWHUPLQHG�VXEMHFWLYHO\�
RU��LQ�WKH�IXWXUH��ZLWK�SUREDELOLVWLF�PRGHOV��DV�GLVFXVVHG�LQ�&KDSWHUV���DQG�����RU�D�EURDGHU�UDQJH�
RI�FRQFOXVLRQV�WKDQ�WKH�WKUHH�FKRLFHV�RI�LGHQWLILFDWLRQ��H[FOXVLRQ��RU�LQFRQFOXVLYH��:LWKRXW�WDNLQJ�
D�SRVLWLRQ�RQ�ZKLFK�RI�WKHVH�DSSURDFKHV�LV�EHVW��WKH�:RUNLQJ�*URXS�UHFRPPHQGV��
�

7KH�IULFWLRQ�ULGJH�H[DPLQHU�FRPPXQLW\�DQG�RWKHU�H[SHUWV�VKRXOG�GHWHUPLQH�XQGHU�ZKDW�
FLUFXPVWDQFHV�D�TXDOLILHG�UDWKHU�WKDQ�DQ�DEVROXWH�FRQFOXVLRQ�LV�ZDUUDQWHG���5HFRPPHQGDWLRQ�
�����

�
+RZHYHU�WKH�FRQFOXVLRQ�RI�D�ODWHQW�SULQW�H[DPLQDWLRQ�PLJKW�EH�IUDPHG��WKH�H[DPLQDWLRQ�SURFHVV�
UHTXLUHV�WKH�FDUHIXO�LQWHUSUHWDWLRQ�DQG�FRPSDULVRQ�RI�IULFWLRQ�ULGJH�LPSUHVVLRQV��)URP�WKH�ILUVW�
H[DPLQDWLRQ�RI�WKH�IHDWXUHV�FRQWDLQHG�LQ�D�ODWHQW�SULQW�WR�D�ILQDO�FRQFOXVLRQ�UHJDUGLQJ�DQ�
LGHQWLILFDWLRQ�RU�H[FOXVLRQ��DQ�H[DPLQHU�HQJDJHV�LQ�PDQ\�DFWV�RI�LQWHUSUHWDWLRQ��&XUUHQW�PHWKRGV�
IRU�PDNLQJ�WKHVH�LQWHUSUHWDWLRQV�DUH�EDVHG�RQ�SURIHVVLRQDO�NQRZOHGJH�DQG�H[SHULHQFH�UDWKHU�WKDQ�
RQ�IRUPDO�GHFLVLRQ�WKUHVKROGV�RU�VWDWLVWLFDO�PRGHOV��7KH�SURFHVV�NQRZQ�DV�$&(�9�RUJDQL]HV�WKH�
LQWHUSUHWDWLRQV�DQG�GHFLVLRQV�RI�DQ�H[DPLQHU�LQWR�D�XVHIXO�DQG�ORJLFDO�VHTXHQFH��EXW�GHVFULSWLRQV�
RI�WKLV�SURFHVV�GR�QRW�GHWDLO�WKH�VXEVWDQWLYH�FRQWHQW�RI�WKH�YDULRXV�VWHSV��([DPLQLQJ�ODWHQW�SULQWV�
DQG�H[HPSODUV�QHFHVVLWDWHV�MXGJPHQW�DQG�H[SHUWLVH��ZKLFK�LQHYLWDEO\�PDNHV�WKH�LQWHUSUHWLYH�
SURFHVV�SDUWO\�VXEMHFWLYH��:LWK�WKLV�VXEMHFWLYLW\�RI�LQWHUSUHWDWLRQ�FRPHV�WKH�SRVVLELOLW\�RI�UHGXFHG�
SHUIRUPDQFH�GXH�WR�D�ZLGH�UDQJH�RI�KXPDQ�IDFWRUV�LVVXHV��7R�LQFUHDVH�WKH�WUDQVSDUHQF\�RI�WKH�
SURFHVV�DQG�WR�LQVXODWH�WKH�H[DPLQHU�IURP�H[WUDQHRXV�LQIOXHQFHV��WKH�:RUNLQJ�*URXS�PDNHV�WKH�
IROORZLQJ�UHFRPPHQGDWLRQV��

�
$�UHSRUW�DQG�FRQWHPSRUDQHRXV�VXSSRUWLQJ�QRWHV�RU�PDWHULDOV�VKRXOG�GRFXPHQW�WKH�
H[DPLQDWLRQ�WR�PDNH�WKH�LQWHUSUHWLYH�SURFHVV�DV�WUDQVSDUHQW�DV�SRVVLEOH��$OWKRXJK�WKH�GHJUHH�
RI�GHWDLO�PD\�YDU\�GHSHQGLQJ�RQ�WKH�SHUFHLYHG�FRPSOH[LW\�RI�WKH�FRPSDULVRQ��GRFXPHQWDWLRQ�
VKRXOG��DW�D�PLQLPXP��EH�VXIILFLHQW�WR�SHUPLW�DQRWKHU�H[DPLQHU�WR�DVVHVV�WKH�DFFXUDF\�DQG�
YDOLGLW\�RI�WKH�LQLWLDO�H[DPLQHU¶V�DVVHVVPHQW�RI�WKH�HYLGHQFH���5HFRPPHQGDWLRQ������

�
0RGLILFDWLRQV�WR�WKH�UHVXOWV�RI�DQ\�VWDJH�RI�ODWHQW�SULQW�DQDO\VLV��H�J���IHDWXUH�VHOHFWLRQ��XWLOLW\�
DVVHVVPHQW��GLVFUHSDQF\�LQWHUSUHWDWLRQ��DIWHU�VHHLQJ�D�NQRZQ�H[HPSODU�VKRXOG�EH�YLHZHG�ZLWK�
FDXWLRQ��6XFK�PRGLILFDWLRQV�VKRXOG�EH�VSHFLILFDOO\�GRFXPHQWHG�DV�KDYLQJ�RFFXUUHG�DIWHU�
FRPSDULVRQ�KDV�EHJXQ���5HFRPPHQGDWLRQ������
�
3URFHGXUHV�VKRXOG�EH�LPSOHPHQWHG�WR�SURWHFW�H[DPLQHUV�IURP�H[SRVXUH�WR�H[WUDQHRXV�
�GRPDLQ�LUUHOHYDQW��LQIRUPDWLRQ�LQ�D�FDVH���5HFRPPHQGDWLRQ������

�
6HYHUDO�VWHSV�LQ�WKH�ODWHQW�SULQW�DQDO\VLV�SURFHVV�UHTXLUH�D�GHWHUPLQDWLRQ�RI�ODWHQW�SULQW�XWLOLW\�RU�
VXIILFLHQF\��7KH�H[DPLQHU�PXVW�GHWHUPLQH�ZKHWKHU�WKH�SULQW�KDV�HQRXJK�FODULW\�DQG�TXDQWLW\�RI�
LQIRUPDWLRQ�IRU�VRPH�VSHFLILHG�SXUSRVH��7KLV�KDSSHQV�ERWK�HDUO\�LQ�WKH�SURFHVV��H�J���
GHWHUPLQDWLRQV�RI�ZKHWKHU�WKH�ODWHQW�LV�VXLWDEOH�IRU�DQDO\VLV�RU�VXLWDEOH�IRU�DQ�DXWRPDWHG�
ILQJHUSULQW�LGHQWLILFDWLRQ�V\VWHP�VHDUFK��DQG�ODWHU�LQ�WKH�SURFHVV��H�J���GHWHUPLQDWLRQV�RI�
VXIILFLHQW�LQIRUPDWLRQ�WR�FRPSDUH�WKH�ODWHQW�DQG�H[HPSODU���)RUHQVLF�VHUYLFH�SURYLGHUV�FDQ�
HQKDQFH�WKH�WUDQVSDUHQF\�RI�WKHLU�DQDO\VHV�DQG�FRQFOXVLRQV�E\�SURPXOJDWLQJ�FOHDU�JXLGHOLQHV�WKDW�
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DVVLVW�H[DPLQHUV�LQ�PDNLQJ�GHWHUPLQDWLRQV�RI�XWLOLW\����

�

�7KHUHIRUH��WKH�:RUNLQJ�*URXS�
UHFRPPHQGV��

(DFK�DJHQF\�RU�IRUHQVLF�VHUYLFH�SURYLGHU�VKRXOG�GHILQH�³VXLWDEOH´�RU�³VXIILFLHQW´�LQ�LWV�
VWDQGDUG�RSHUDWLRQV�SURFHGXUHV��7KHVH�JXLGHOLQHV�VKRXOG�EH�DV�H[SOLFLW�DV�SRVVLEOH�DERXW�ZKDW�
LV�H[SHFWHG�IRU�VXIILFLHQF\�GHWHUPLQDWLRQV�DW�GLIIHUHQW�VWDJHV�RI�WKH�ODWHQW�SULQW�H[DPLQDWLRQ�
SURFHVV���5HFRPPHQGDWLRQ������
�

,QIRUPDWLRQ�WKDW�FRXOG�EH�LQFRUSRUDWHG�LQ�DQ�DJHQF\¶V�JXLGHOLQHV�LQFOXGHV��IRU�H[DPSOH��QXPEHU�
RI�PLQXWLDH�DQG�YLVLELOLW\�RI�ULGJH�IORZ��SRUHV��ULGJH�HGJHV��DQG�GHWDLOV�RI�LQFLSLHQW�ULGJHV��
FUHDVHV��DQG�VFDUV����
�

�)RU�D�PRUH�GHWDLOHG�GLVFXVVLRQ�RI�VXLWDELOLW\��VHH�&KDSWHU����VHFWLRQ��������

0RGHUQ�LQYHVWLJDWLRQV�RIWHQ�FRPSDUH�ODWHQW�SULQWV�WR�H[HPSODUV�IURP�DXWRPDWHG�ILQJHUSULQW�
LGHQWLILFDWLRQ�V\VWHP��$),6��VHDUFKHV��:KHQ�ORRNLQJ�LQ�D�ODUJH�GDWDEDVH�IRU�WKRVH�SULQWV�WKDW�EHDU�
WKH�JUHDWHVW�VLPLODULW\�WR�WKH�ODWHQW�SULQW�LQ�TXHVWLRQ��WKHVH�SURJUDPV�FRXOG�VHOHFW�D�SULQW�IURP�D�
QRQ�VRXUFH�WKDW�LV�IDU�PRUH�VLPLODU�WR�WKH�ODWHQW�SULQW�WKDQ�H[DPLQHUV�DUH�DFFXVWRPHG�WR�VHHLQJ�
IURP�QRQ�PDWFKLQJ�VRXUFHV��$Q�H[DPLQHU�ZKRVH�LGHD�RI�WKH�QHFHVVDU\�DPRXQW�RI�LQIRUPDWLRQ�IRU�
D�PDWFK�FRPHV�IURP�D�QRQ�GDWDEDVH�ZRUOG�PD\�QRW�EH�WDNLQJ�LQWR�DFFRXQW�WKH�SRVVLELOLW\�RI�
LQFLGHQWDO�VLPLODULW\�WKDW�D�ODUJH�GDWDEDVH�FDUULHV�ZLWK�LW��6SHFLDO�FDUH�PD\�EH�ZDUUDQWHG�LQ�
LQWHUSUHWLQJ�WKH�HYLGHQFH�LQ�VXFK�FDVHV��7KXV��WKH�:RUNLQJ�*URXS�UHFRPPHQGV��

�
:KHQ�FRPSDULQJ�ODWHQW�SULQWV�WR�H[HPSODUV�JHQHUDWHG�WKURXJK�$),6�VHDUFKHV��H[DPLQHUV�
PXVW�UHFRJQL]H�WKH�SRVVLELOLW\�DQG�GDQJHUV�RI�LQFLGHQWDO�VLPLODULW\��$GMXVWPHQWV�VXFK�DV�D�
KLJKHU�GHFLVLRQ�WKUHVKROG��VWULFWHU�WROHUDQFHV�IRU�GLIIHUHQFHV�LQ�DSSHDUDQFH��DQG�H[SOLFLW�
IHDWXUH�ZHLJKWLQJ�QHHG�WR�EH�FRQVLGHUHG��0RGLILHG�TXDOLW\�DVVXUDQFH�SUDFWLFHV�IRU�WKLV�
VFHQDULR�DOVR�VKRXOG�EH�FRQVLGHUHG���5HFRPPHQGDWLRQ������

�
����� 5HSRUWLQJ�DQG�7HVWLI\LQJ�
�
7KH�IRUHQVLF�SDUW�RI�IRUHQVLF�VFLHQFH�GLVWLQJXLVKHV�LW�IURP�RWKHU�VFLHQWLILF�GLVFLSOLQHV��2XWVLGH�WKH�
IRUHQVLF�DUHQD��VFLHQWLVWV�PXVW�UHSRUW�WKHLU�UHVXOWV��EXW�WKH\�UDUHO\�GR�VR�WR�LQIRUP�FULPLQDO�
LQYHVWLJDWRUV��SURVHFXWRUV��GHIHQVH�FRXQVHO��DQG�FRXUWV��7KH�QHHGV�RI�WKHVH�OD\�FRQVXPHUV�RI�
IRUHQVLF�VFLHQFH�HYLGHQFH�OHDG�WR�WZR�UHFRPPHQGDWLRQV��)LUVW��

�
7KH�UHSRUW�RI�WKH�H[DPLQDWLRQ�VKRXOG�HQVXUH�WKDW�WKH�ILQGLQJV�DQG�WKHLU�OLPLWDWLRQV�DUH�
LQWHOOLJLEOH�WR�QRQ�H[SHUWV���5HFRPPHQGDWLRQ������

�
6HFRQG��WR�PD[LPL]H�WKH�OLNHOLKRRG�WKDW�WKH�HYLGHQFH�ZLOO�EH�XVHG�SURSHUO\��IXOO\��DQG�IDLUO\�DW�
WULDO��WKH�UHSRUW�RI�WKH�UHVXOWV�RI�DQ�H[DPLQDWLRQ�VKRXOG��
�

�������������������������������������������������
����7KLV�UHIHUV�WR�JXLGHOLQHV�IRU�GHFLGLQJ�ZKHWKHU�D�SULQW�ZDUUDQWV�IXUWKHU�DVVHVVPHQW�DQG�QRW�WR�JXLGHOLQHV�IRU�VRXUFH�
DWWULEXWLRQ��7KXV��D�UXOH�WKDW�VSHFLILHV�D�PLQLPXP�QXPEHU�RI�PLQXWLDH�IRU�VXIILFLHQF\�PLJKW�EH�UHDVRQDEOH�EHFDXVH�LW�
FUHDWHV�D�SURFHVV�WKDW�LV�FRQVLVWHQW�WKURXJKRXW�WKH�IRUHQVLF�VHUYLFH�SURYLGHU�DQG�WUDQVSDUHQW�WR�RWKHUV��*LYHQ�FXUUHQW�
LQIRUPDWLRQ��KRZHYHU��D�VLPLODU�UXOH�ZRXOG�QRW�EH�DSSURSULDWH�IRU�XOWLPDWH�GHFLVLRQ�PDNLQJ��
����7KH�JXLGHOLQHV�IRU�GHWHUPLQLQJ�ZKHWKHU�D�ODWHQW�SULQW�LV�VXLWDEOH�IRU�FRPSDULVRQ�DUH�QHFHVVDULO\�GLIIHUHQW�WKDQ�WKH�
JXLGHOLQHV�IRU�FRPSDULQJ�D�SDLU�RI�SULQWV��7KH�:RUNLQJ�*URXS�WDNHV�QR�SRVLWLRQ�RQ�ZKHWKHU�DJHQFLHV�VKRXOG�FRXFK�
JXLGHOLQHV�DV�UHFRPPHQGDWLRQV�RU�DV�UHTXLUHPHQWV��
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D� ,GHQWLI\�WKH�ODWHQW�SULQW�H[DPLQHU�V����
E� 'HVFULEH�WKH�LWHPV�VXEPLWWHG�WR�WKH�H[DPLQHU�V����
F� /LVW�WKH�SURFHGXUHV�XVHG�E\�WKH�H[DPLQHU�WR�GHYHORS��YLVXDOL]H��RU�HQKDQFH�WKH�IULFWLRQ�

ULGJH�LPSUHVVLRQV���
G� /LVW�DOO�FRPSDULVRQV�FRQGXFWHG���
H� 6WDWH�DOO�FRQFOXVLRQV�ZLWK�WKH�PHWKRG�XVHG�WR�UHDFK�WKHP���
I� 1RWH�DQ\�LPSRUWDQW�OLPLWDWLRQV�WR�WKH�FRQFOXVLRQV���
J� ,QGLFDWH�ZKHWKHU�D�YHULILFDWLRQ�ZDV�PDGH�DQG�ZKHWKHU�WKHUH�ZDV�DQ\�FRQIOLFW�RI�

RSLQLRQ�DPRQJ�H[DPLQHUV�SULRU�WR�WKH�UHSRUWHG�FRQFOXVLRQV���
K� 1RWH��RU�UHIHU�WR�H[WHUQDO�GRFXPHQWDWLRQ�RI��DQ\�LQIRUPDWLRQ�DERXW�WKH�FDVH�WKDW�WKH�

H[DPLQHU�V��UHFHLYHG���
L� 1RWH�WKH�H[LVWHQFH�RI�DGGLWLRQDO�GRFXPHQWDWLRQ��DQG�
M� 'HILQH�LPSRUWDQW�WHFKQLFDO�WHUPV��HLWKHU�H[SOLFLWO\�RU�E\�UHIHUHQFH�WR�DQ�DXWKRULWDWLYH��

UHDGLO\�DYDLODEOH�VRXUFH���5HFRPPHQGDWLRQ������
�
/DWHQW�SULQW�H[DPLQHUV�GR�PRUH�WKDQ�DQDO\]H�LPSUHVVLRQV�DQG�SUHSDUH�ZULWWHQ�UHFRUGV�RI�WKHLU�
ZRUN��7KH\�WHVWLI\�DV�H[SHUW�ZLWQHVVHV�ZKR�KDYH�PRUH�ODWLWXGH�WKDQ�RUGLQDU\�IDFW�ZLWQHVVHV�WR�
SURYLGH�RSLQLRQV�DQG�JXLGDQFH�WR�MXURUV��$V�H[SHUW�ZLWQHVVHV�DQG�DV�IRUHQVLF�VFLHQFH�
SURIHVVLRQDOV��WKH\�KDYH�DQ�REOLJDWLRQ�WR�WKHLU�SURIHVVLRQ�DQG�WR�WKH�FRXUW�WR�PDLQWDLQ�
³REMHFWLYLW\��VWD\LQJ�ZLWKLQ�WKH�ERXQGV�RU�OLPLWV�RI�ZKDW�WKH�VFLHQFH�FDQ�SURYLGH��PDLQWDLQLQJ�
FRQILGHQWLDOLW\��FRPSO\LQJ�>ZLWK@�OHJDO�GHPDQGV�VXFK�DV�GLVFORVXUH��DQG�EHLQJ�WUXWKIXO�´����7R�
KHOS�PDLQWDLQ�WKLV�REMHFWLYLW\�DQG�³WR�SURPRWH�WKH�XQGHUVWDQGLQJ�RI�H[DPLQDWLRQV�DQG�
ILQGLQJV�´���
�

�WKH�:RUNLQJ�*URXS�UHFRPPHQGV��

)RUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�DGRSW�FRGHV�RI�HWKLFV�WKDW�UHTXLUH�WHVWLI\LQJ�LQ�D�
QRQSDUWLVDQ�PDQQHU��DQVZHULQJ�TXHVWLRQV�IURP�ERWK�WKH�SURVHFXWLRQ�DQG�WKH�GHIHQVH�GLUHFWO\��
DFFXUDWHO\��DQG�IXOO\��DQG�SURYLGLQJ�DSSURSULDWH�VFLHQWLILF�LQIRUPDWLRQ�EHIRUH��GXULQJ��DQG�
DIWHU�WULDO���5HFRPPHQGDWLRQ������

�
7KH�LPSRUWDQFH�RI�³VWD\LQJ�ZLWKLQ�WKH�ERXQGV�RU�OLPLWV�RI�ZKDW�WKH�VFLHQFH�FDQ�SURYLGH´�DQG�
SURYLGLQJ�DSSURSULDWH�VFLHQWLILF�LQIRUPDWLRQ�PHDQV�WKDW��DV�SUHYLRXVO\�QRWHG�LQ�VHFWLRQ�������
³ODWHQW�SULQW�H[DPLQHUV�VKRXOG�QRW�UHSRUW�RU�WHVWLI\��GLUHFWO\�RU�E\�LPSOLFDWLRQ��WR�D�VRXUFH�
DWWULEXWLRQ�WR�WKH�H[FOXVLRQ�RI�DOO�RWKHUV�LQ�WKH�ZRUOG´��VHH�5HFRPPHQGDWLRQ��������
�
7KHVH�JRDOV�DUH�PRVW�OLNHO\�WR�EH�UHDOL]HG�ZKHQ�WKH�H[SHUW�FRQIHUV�ZLWK�WKH�ODZ\HU�SULRU�WR�GLUHFW�
H[DPLQDWLRQ��$W�D�SUHWULDO�PHHWLQJ��WKH�H[SHUW�FDQ�PDNH�FOHDU�WKH�QDWXUH�DQG�OLPLWV�RI�WKH�
WHVWLPRQ\�WKDW�WKH�HYLGHQWLDU\�PDWHULDO�ZDUUDQWV�DQG�FDQ�ZRUN�ZLWK�WKH�ODZ\HU�WR�SUHVHQW�WKLV�
LQIRUPDWLRQ�IXOO\��IDLUO\��DQG�FOHDUO\���
�

7KH�WULDO�SUHSDUDWLRQ�SURFHVV�VKRXOG�DGGUHVV�WKH�SUHVHQWDWLRQ�RI�WHFKQLFDO�LQIRUPDWLRQ�LQ�OD\�
WHUPV��WKH�RUJDQL]DWLRQ�RI�WKH�GLUHFW�H[DPLQDWLRQ��SRVVLEOH�FURVV�H[DPLQDWLRQ��DQG�WKH�
SRVVLEOH�XVH�RI�YLVXDO�DLGV���5HFRPPHQGDWLRQ������

�������������������������������������������������
����%XGRZOH��%���0��%RWWUHOO��6��%XQFK��HW�DO��³$�3HUVSHFWLYH�RQ�(UURUV��%LDV��DQG�,QWHUSUHWDWLRQ�LQ�WKH�)RUHQVLF�
6FLHQFHV�DQG�'LUHFWLRQ�IRU�&RQWLQXLQJ�$GYDQFHPHQW�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV������-XO\�������������
����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��$�0RGHO�3ROLF\�IRU�)ULFWLRQ�5LGJH�
([DPLQHU�3URIHVVLRQDO�&RQGXFW��9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�
7HFKQRORJ\��'HFHPEHU�������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU�����6XPPDU\�RI�5HFRPPHQGDWLRQV�

����

�
%HFDXVH�DEVROXWH�FHUWDLQW\�LV�XQDWWDLQDEOH�LQ�VFLHQFH��WKH�ZLWQHVV�PXVW�EH�SUHSDUHG�WR�
DFNQRZOHGJH�DQG�GLVFXVV�WKH�SRVVLELOLW\�WKDW�DQ�RSLQLRQ�LV�QRW�FRUUHFW��7KHUHIRUH��

�
$�WHVWLI\LQJ�H[SHUW�VKRXOG�EH�IDPLOLDU�ZLWK�WKH�OLWHUDWXUH�UHODWHG�WR�HUURU�UDWHV��$�WHVWLI\LQJ�
H[SHUW�VKRXOG�EH�SUHSDUHG�WR�GHVFULEH�WKH�VWHSV�WDNHQ�LQ�WKH�H[DPLQDWLRQ�SURFHVV�WR�UHGXFH�WKH�
ULVN�RI�REVHUYDWLRQDO�DQG�MXGJPHQWDO�HUURU��7KH�H[SHUW�VKRXOG�QRW�VWDWH�WKDW�HUURUV�DUH�
LQKHUHQWO\�LPSRVVLEOH�RU�WKDW�D�PHWKRG�LQKHUHQWO\�KDV�D�]HUR�HUURU�UDWH���5HFRPPHQGDWLRQ�
�����
�

)LQDOO\��IRUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�PDLQWDLQ�TXDOLW\�DVVXUDQFH�PHFKDQLVPV�IRU�UHSRUWLQJ�
DQG�WHVWLI\LQJ��
��

$Q�DJHQF\�WKDW�HPSOR\V�ODWHQW�SULQW�H[DPLQHUV�VKRXOG�HVWDEOLVK�UHTXLUHPHQWV�DQG�JXLGHOLQHV�
IRU�UHSRUWLQJ��GRFXPHQWDWLRQ��DQG�WHVWLPRQ\��7KH�DJHQF\�VKRXOG�UHYLHZ�D�VDPSOH�RI�HYHU\�
H[DPLQHU¶V�FDVH�UHSRUWV��GRFXPHQWDWLRQ��DQG�WHVWLPRQ\�DQG�DIILGDYLWV�DW�OHDVW�DQQXDOO\�WR�
YHULI\�FRPSOLDQFH�ZLWK�WKHVH�UHTXLUHPHQWV�DQG�JXLGHOLQHV���5HFRPPHQGDWLRQ������

�
����� 0DQDJLQJ�WKH�3URFHVV�
�
/DWHQW�SULQW�H[DPLQDWLRQV�GR�QRW�RFFXU�LQ�LVRODWLRQ��6XSHUYLVLRQ�RI�WKH�VWDII�PHPEHUV�DQG�
PDQDJHPHQW�RI�WKH�IDFLOLWLHV�DUH�HVVHQWLDO�WR�ULVN�UHGXFWLRQ�DQG�TXDOLW\�DVVXUDQFH�DQG�FRQWURO��
(IIHFWLYH�PDQDJHPHQW�UHTXLUHV�JRRG�LQIRUPDWLRQ�DERXW�WKH�LQFLGHQFH�DQG�VRXUFHV�RI�HUURUV��
0DNLQJ�WKLV�LQIRUPDWLRQ�DYDLODEOH�UHTXLUHV�D�FXOWXUH�LQ�ZKLFK�ERWK�PDQDJHPHQW�DQG�VWDII�
XQGHUVWDQG�WKDW�RSHQQHVV�DERXW�HUURUV�LV�QRW�QHFHVVDULO\�D�SDWK�WR�SXQLWLYH�VDQFWLRQV�EXW�UDWKHU�LV�
SDUW�RI�DQ�HIIHFWLYH�V\VWHP�WR�GHWHFW�GHYLDWLRQV�IURP�GHVLUHG�SUDFWLFHV�DQG�LQFRUUHFW�MXGJPHQWV�LQ�
ODWHQW�SULQW�FDVHZRUN��7R�DFKLHYH�VXFK�D�V\VWHP��WKH�:RUNLQJ�*URXS�UHFRPPHQGV��
�

0DQDJHPHQW�VKRXOG�IRVWHU�D�FXOWXUH�LQ�ZKLFK�LW�LV�XQGHUVWRRG�WKDW�VRPH�KXPDQ�HUURU�LV�
LQHYLWDEOH�DQG�WKDW�RSHQQHVV�DERXW�HUURUV�OHDGV�WR�LPSURYHPHQWV�LQ�SUDFWLFH��
�5HFRPPHQGDWLRQ������

�
0DQDJHPHQW�VKRXOG�HPSOR\�D�V\VWHP�WR�LGHQWLI\�DQG�WUDFN�HUURUV�DQG�WKHLU�FDXVHV��
�5HFRPPHQGDWLRQ������
�
0DQDJHPHQW�VKRXOG�HVWDEOLVK�SROLFLHV�DQG�SURFHGXUHV�IRU�FDVH�UHYLHZ�DQG�FRQIOLFW�UHVROXWLRQ��
FRUUHFWLYH�DFWLRQ��DQG�SUHYHQWLYH�PHDVXUHV���5HFRPPHQGDWLRQ������

�
)XUWKHUPRUH��DGKHUHQFH�WR�DSSURSULDWH�VWDQGDUGV�LV�YLWDO�WR�DFKLHYLQJ�KLJK�OHYHOV�RI�SHUIRUPDQFH��
$V�D�UHVXOW��
�

$OO�IRUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�EH�DFFUHGLWHG�E\�D�UHFRJQL]HG�DFFUHGLWLQJ�ERG\��
�5HFRPPHQGDWLRQ������
�
7KH�ODWHQW�SULQW�FRPPXQLW\�VKRXOG�GHYHORS�DQG�LPSOHPHQW�D�FRPSUHKHQVLYH�WHVWLQJ�SURJUDP�
WKDW�LQFOXGHV�FRPSHWHQF\�WHVWLQJ��FHUWLILFDWLRQ�WHVWLQJ��DQG�SURILFLHQF\�WHVWLQJ��
�5HFRPPHQGDWLRQ������



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU�����6XPPDU\�RI�5HFRPPHQGDWLRQV�

����

�
)RUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�UHTXLUH�SHUVRQQHO�WR�EHFRPH�FHUWLILHG�WKURXJK�DQ�
DFFUHGLWHG�SURJUDP��&HUWLI\LQJ�ERGLHV�VKRXOG�UHYLHZ�FXUUHQW�FHUWLILFDWLRQ�WHVWV�ZLWK�WKH�DLG�RI�
SURIHVVLRQDOV�LQ�WHVW�GHVLJQ�DQG�SV\FKRPHWULFV���5HFRPPHQGDWLRQ�����LQ�SDUW��
�

)LQDOO\��WR�HQVXUH�WKDW�ODWHQW�SULQW�H[DPLQHUV�PDLQWDLQ�WKHLU�SK\VLFDO�FDSDFLW\�WR�SHUIRUP�DW�KLJK�
OHYHOV�RI�DFFXUDF\��
�

)RUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�LQVWLWXWH�PHGLFDO�VXUYHLOODQFH�IRU�H[DPLQHUV�ZLWK�UHVSHFW�WR�
DFWLYLWLHV�VSHFLILF�WR�IULFWLRQ�ULGJH�H[DPLQDWLRQ��&RUUHFWLYH�PHDVXUHV�VKRXOG�EH�WDNHQ�ZKHQ�
DSSURSULDWH�DQG�UHFRUGHG��7KH�SURJUDP�VKRXOG�LQFOXGH�D�EDVHOLQH�YLVXDO�H[DPLQDWLRQ�
IROORZHG�E\�DQQXDO�YLVLRQ�WHVWLQJ�WR�GHWHFW�YLVLRQ�GHILFLHQFLHV�WKDW�PD\�DIIHFW�LQWHUSUHWDWLRQ�
RI�WKH�HYLGHQFH���5HFRPPHQGDWLRQ�����LQ�SDUW��

�
����� ,PSURYLQJ�7UDLQLQJ�DQG�(GXFDWLRQ�
�
7KH�QHHG�WR�WUDLQ�DQG�HGXFDWH�H[DPLQHUV�RQ�H[LVWLQJ�SURFHGXUHV�DQG�HTXLSPHQW�DQG�RQ�HPHUJLQJ�
WHFKQRORJLHV�LV�D�UHFXUULQJ�WKHPH�LQ�WKLV�UHSRUW��7KH�:RUNLQJ�*URXS¶V�UHFRPPHQGDWLRQV�LQYROYH�
XQLYHUVLW\�HGXFDWLRQ��RQ�WKH�MRE�WUDLQLQJ�DQG�PHQWRULQJ��DQG�FRQWLQXLQJ�HGXFDWLRQ��6SHFLILFDOO\��
WKH�:RUNLQJ�*URXS�UHFRPPHQGV��
�

)RUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�UHTXLUH�SHUVRQQHO�WR�SDUWLFLSDWH�LQ�FRQWLQXLQJ�HGXFDWLRQ��
�5HFRPPHQGDWLRQ�����LQ�SDUW��
�
7KH�ODWHQW�SULQW�H[DPLQHU�FRPPXQLW\�VKRXOG�H[SDQG�WKH�WUDLQLQJ�RI�H[DPLQHUV�LQ�HOHPHQWDU\�
SUREDELOLW\�WKHRU\�WR�HQDEOH�H[DPLQHUV�WR�SURSHUO\�XWLOL]H�WKH�RXWSXW�RI�SUREDELOLVWLF�PRGHOV��
�5HFRPPHQGDWLRQ������
�
7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�FRQVLGHU�IXQGLQJ�UHVHDUFK�WR�GHWHUPLQH�ZKDW�HGXFDWLRQDO�DQG�
FRJQLWLYH�DELOLWLHV�VKRXOG�EH�SUHUHTXLVLWHV�IRU�WUDLQLQJ�D�ODWHQW�SULQW�H[DPLQHU��)RUHQVLF�
VHUYLFH�SURYLGHUV�VKRXOG�KDYH�V\VWHPDWLF�WUDLQLQJ�SURJUDPV�WKDW�LQFOXGH�WKHVH�DELOLWLHV�DV�ZHOO�
DV�HGXFDWLRQ�LQ�WKH�VFLHQWLILF�PHWKRG��UHDGLQJ�DQG�XQGHUVWDQGLQJ�UHOHYDQW�VFLHQWLILF�OLWHUDWXUH��
FRPPXQLFDWLRQ�VNLOOV��DQG�PHWKRGV�IRU�ORJLFDOO\�GHYHORSLQJ�FRQFOXVLRQV���5HFRPPHQGDWLRQ�
�����
�
$JHQFLHV�VKRXOG�GHYHORS�IRUPDO�PHQWRULQJ�SURJUDPV�WKDW�GHILQH�WKH�UHVSRQVLELOLWLHV�RI�WKH�
PHQWRU��WUDLQHH��DQG�VXSHUYLVRU���5HFRPPHQGDWLRQ������
�
&HUWLI\LQJ�ERGLHV�VKRXOG�HQVXUH�WKDW�H[DPLQHUV�KDYH�EHHQ�WUDLQHG�WR�FRPSHWHQF\��/DERUDWRU\�
DFFUHGLWLQJ�ERGLHV�VKRXOG�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�DQ�DJHQF\¶V�WUDLQLQJ�SURJUDP��
�5HFRPPHQGDWLRQ������

�
%HFDXVH�VWDWLVWLFDO�LQIRUPDWLRQ�SOD\V�D�IXQGDPHQWDO�UROH�LQ�ZHLJKWLQJ�ODWHQW�SULQW�IHDWXUH�
HYLGHQFH��WUDLQLQJ�VKRXOG�LQFOXGH�WKH�EHVW�DYDLODEOH�HPSLULFDO�LQIRUPDWLRQ�DQG�VKRXOG�HGXFDWH�
H[DPLQHUV�DERXW�SUREDELOLVWLF�UHDVRQLQJ�LQ�XVLQJ�WKDW�LQIRUPDWLRQ���5HFRPPHQGDWLRQ������
�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU�����6XPPDU\�RI�5HFRPPHQGDWLRQV�

����

7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�HVWDEOLVK�DQ�H[SHUW�JURXS�WR�GHYHORS�D�ODWHQW�SULQW�HGXFDWLRQDO�
WH[WERRN��SUDFWLFDO�H[HUFLVHV��DQG�DVVHVVPHQW�WHVWV��SULQW�DQG�RQOLQH��LQ�FRQVXOWDWLRQ�ZLWK�
SURIHVVLRQDO�RUJDQL]DWLRQV��VHQLRU�ODWHQW�SULQW�H[DPLQHUV��UHVHDUFKHUV�ZLWK�FRQWHQW�
NQRZOHGJH��H[SHULHQFHG�WUDLQHUV��DQG�SURIHVVLRQDOV�H[SHULHQFHG�LQ�FXUULFXOXP�GHYHORSPHQW��
�5HFRPPHQGDWLRQ������
�
7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�VXSSRUW�D�FOHDULQJKRXVH�RI�PDWHULDOV�IURP�H[LVWLQJ�WUDLQLQJ�
SURJUDPV�DV�ZHOO�DV�SXEOLFDWLRQV�RQ�ODWHQW�SULQW�LGHQWLILFDWLRQ���5HFRPPHQGDWLRQ������
�
7UDLQLQJ�PDWHULDOV�VKRXOG�LQFOXGH�WRSLFV�EH\RQG�WKH�WHFKQLFDO�DVSHFWV�RI�IULFWLRQ�ULGJH�
DQDO\VLV��VXFK�DV���

D� 'RFXPHQWDWLRQ�RI�ZRUN�DQG�FDVH�QRWHV�DQG�ZULWWHQ�DQG�RUDO�FRPPXQLFDWLRQ���
E� 3URIHVVLRQDO�HWKLFV���
F� +XPDQ�IDFWRUV�LVVXHV�VXFK�DV�IDWLJXH��ELDV��FRJQLWLYH�LQIOXHQFHV��SHUFHSWXDO�

LQIOXHQFHV��DQG�HUURU���
G� 5HVHDUFK�PHWKRGV��DQG�
H� /HJDO�DQG�HWKLFDO�DVSHFWV�RI�H[SHUW�WHVWLPRQ\���5HFRPPHQGDWLRQ������

�
7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�GHYHORS�D�IRUHQVLF�ODWHQW�SULQW�H[DPLQHU�VFKRODUVKLS��
SURJUDP�WR��

D� )XQG�WKH�SRVW�KLUH�WUDLQLQJ�SURJUDP�DQG��XSRQ�VXFFHVVIXO�FRPSOHWLRQ��SURYLGH�WXLWLRQ�
UHLPEXUVHPHQW��ORDQ�IRUJLYHQHVV��RU�RWKHU�ILQDQFLDO�DVVLVWDQFH�WR�GHJUHHG�ODWHQW�SULQW�
H[DPLQHU�WUDLQHHV�ZRUNLQJ�LQ�VWDWH��ORFDO��RU�SULYDWH��QRW�IRU�SURILW��IRUHQVLF�
ODERUDWRULHV��DQG�

E� 5HLPEXUVH�WKH�HPSOR\HU�IRU�D�SHUFHQWDJH�RI�WKH�VDODULHV�GXULQJ�WKH�WUDLQLQJ�SHULRG��
�5HFRPPHQGDWLRQ������

�
����� 3URYLGLQJ�)DFLOLWLHV�DQG�(TXLSPHQW�
�
/DWHQW�SULQW�H[DPLQDWLRQV�WDNH�SODFH�LQ�D�SK\VLFDO�HQYLURQPHQW�ZLWK�KDUGZDUH�DQG�VRIWZDUH�WKDW�
FDQ�IDFLOLWDWH�WKH�ZRUN�RI�WKH�H[DPLQHUV��7R�DFKLHYH�WKH�EHVW�UHVXOWV�LQ�H[DPLQDWLRQV��WKH�
:RUNLQJ�*URXS�UHFRPPHQGV���

�
$�VWUXFWXUHG�DSSURDFK�WKDW�LQYROYHV�XVHUV�WKURXJKRXW�WKH�HQWLUH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�
SURFHVV�VKRXOG�EH�IROORZHG�ZKHQ�GHVLJQLQJ�WHFKQRORJ\�V\VWHPV�DQG�WKH�SK\VLFDO�ZRUN�
HQYLURQPHQW��,Q�DGGLWLRQ��IRUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�SHUIRUP�XVDELOLW\�WHVWLQJ�WR�
RSWLPL]H�XVHU�SHUIRUPDQFH�DQG�XVHU�VDWLVIDFWLRQ�EHIRUH�GHSOR\PHQW���5HFRPPHQGDWLRQ������

�
����� 6XSSRUWLQJ�5HVHDUFK�(IIRUWV�
�
$Q�LQFUHDVLQJ�QXPEHU�RI�UHVHDUFK�SURMHFWV�DUH�XQGHUZD\��EXW�DGGLWLRQDO�UHVHDUFK�VKRXOG�EH�
XQGHUWDNHQ�LQ�PDQ\�DUHDV��)RU�H[DPSOH��WKH�:RUNLQJ�*URXS�HQFRXQWHUHG�PDQ\�TXHVWLRQV�DERXW�
WKH�H[LVWLQJ�LQWHUSUHWLYH�SURFHVV��SRVVLEOH�HQKDQFHPHQWV�WR�LW��DQG�RWKHU�VLJQLILFDQW�PDWWHUV�WKDW�
SUHVHQWO\�ODFN�GHILQLWLYH�DQVZHUV��7KHUH�LV�D�FULWLFDO�QHHG�IRU�D�IRFXVHG�SURJUDP�RI�UHVHDUFK�LQWR�
WKH�LQWHUSUHWLYH�SURFHVV�WKDW�LV�DW�WKH�KHDUW�RI�$&(�9��)RU�H[DPSOH��RQO\�D�KDQGIXO�RI�VWXGLHV�
KDYH�DVVHVVHG�YDULDWLRQ�LQ�WKH�IHDWXUH�VHOHFWLRQ�SURFHVV��*HQHUDOO\��WKH�ILQGLQJV�KDYH�VKRZQ�ZLGH�
YDULDWLRQ�DPRQJ�H[DPLQHUV�GXULQJ�WKH�WDVN�RI�IHDWXUH�VHOHFWLRQ��'HYHORSLQJ�PHWKRGV�WR�UHGXFH�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
&KDSWHU�����6XPPDU\�RI�5HFRPPHQGDWLRQV�

����

WKH�YDULDWLRQ�RI�WKH�SULQW�IHDWXUHV�VHOHFWHG�IRU�FRPSDULVRQV�DQG�WKH�GHYHORSPHQW�RI�WRROV�DQG�
WHFKQRORJLHV�WR�DVVLVW�LQ�WKH�LGHQWLILFDWLRQ�RI�WKH�PRVW�UHOLDEOH�IHDWXUHV�ZRXOG�ERWK�EH�XVHIXO��
:KLOH�WKHVH�WRROV�DUH�OLNHO\�WR�EH�HVSHFLDOO\�LPSRUWDQW�IRU�FRPSOH[�FRPSDULVRQV��WKH\�PD\�KDYH�
EURDGHU�EHQHILWV��6WDQGDUGL]HG�PHWKRGV�IRU�IHDWXUH�VHOHFWLRQ�VKRXOG�UHVXOW�LQ�OHVV�YDULDWLRQ�LQ�WKH�
IHDWXUHV�WKDW�DUH�VHOHFWHG�DQG�FRPSDUHG��ZKLFK�LQ�WXUQ�VKRXOG�OHDG�WR�PRUH�FRQVLVWHQF\�LQ�WKH�
GHFLVLRQV�UHSRUWHG��+RZHYHU��HYHQ�LI�GHFLVLRQV�ZHUH�PRUH�FRQVLVWHQW��WKH\�ZRXOG�QRW�QHFHVVDULO\�
EH�PRUH�DFFXUDWH��(YHQ�WKH�EHVW�LQWHUSUHWHUV�RI�SULQWV�VKRXOG�EH�ZLOOLQJ�WR�FRPSDUH�WKHLU�RZQ�
PHWKRGV�WR�D�VWDQGDUG�SURWRFRO�WR�GHFLGH�ZKLFK�SUDFWLFH�LV�EHVW����
�
)XUWKHUPRUH��WKH�OLQN�EHWZHHQ�YDULDWLRQV�LQ�IHDWXUH�VHOHFWLRQ�DQG�WKH�H[DPLQHU¶V�XOWLPDWH�
GHFLVLRQ�LV�QRW�ZHOO�XQGHUVWRRG��(PHUJLQJ�UHVHDUFK�VXJJHVWV�WKDW�WKHUH�LV�D�UHODWLRQVKLS��EXW�WKH�
HIIHFW�PD\�EH�FRPSHWLQJ�ZLWK�RWKHU�PDMRU�LQWHUSUHWDWLYH�VWHSV��VXFK�DV�LQWHUSUHWLQJ�GLVFUHSDQF\��
IHDWXUH�ZHLJKWLQJ��DQG�WKUHVKROGV�IRU�UHDFKLQJ�LGHQWLILFDWLRQ�GHFLVLRQV��$�EHWWHU�XQGHUVWDQGLQJ�RI�
WKH�OLQN�EHWZHHQ�IHDWXUH�VHOHFWLRQ�DQG�WKH�XOWLPDWH�GHFLVLRQ�ZRXOG�SHUPLW�EHVW�SUDFWLFHV�WR�EH�
IRUPXODWHG��7KLV�NQRZOHGJH�ZRXOG�DOVR�DOORZ�WHFKQRORJ\�V\VWHPV�WR�VHOHFW�WKH�PRVW�UHOLDEOH�DQG�
XVHIXO�IHDWXUHV�RQ�ZKLFK�WR�EDVH�GHFLVLRQV�ODWHU�LQ�WKH�$&(�9�SURFHVV��
�
7KH�:RUNLQJ�*URXS�IRXQG�QR�UHVHDUFK�WKDW�H[SOLFLWO\�DGGUHVVHV�XWLOLW\�RU�VXIILFLHQF\�LQ�WKH�
FRQWH[W�RI�ODWHQW�SULQW�DQDO\VLV��7KLV�LV�XQVXUSULVLQJ��IRU�D�FULWLFDO�SLHFH�IRU�DQ\�VXFK�UHVHDUFK²
WKH�GHILQLWLRQ�DQG�YDOLGDWLRQ�RI�D�PHWULF�IRU�DVVHVVLQJ�XWLOLW\²LV�PLVVLQJ��5HVHDUFK�KDV�EHHQ�
FDUULHG�RXW�UHODWHG�WR�WKH�H[DPLQHU�GHFLVLRQ�SURFHVV�WKDW�LPSOLFLWO\�LQYROYHV�MXGJPHQWV�RI�XWLOLW\�
DQG�VXIILFLHQF\��EXW�WKHVH�VWXGLHV�WHQG�WR�IRFXV�RQO\�RQ�WKH�DFFXUDF\�RU�UHSHDWDELOLW\�RI�WKH�
XOWLPDWH�GHFLVLRQ��)RU�H[DPSOH��WKH�1REOLV�)%,�VWXG\�GHVFULEHG�LQ�&KDSWHU���WUHDWV�WKH�$&(�9�
SURFHVV�DV�D�³EODFN�ER[�´�7KH�H[SHULPHQWHUV�SURYLGH�WKH�LQSXW�DQG�PHDVXUH�WKH�RXWSXW�LQ�YDULRXV�
ZD\V��7KLV�NLQG�RI�UHVHDUFK�SURYLGHV�YDOXDEOH�LQIRUPDWLRQ�RQ�KRZ�H[DPLQHUV�SHUIRUP�UHODWLYH�WR�
³JURXQG�WUXWK´��DFFXUDF\��DQG�KRZ�WKHLU�UHVXOWV�FRPSDUH�WR�RQH�DQRWKHU��UHOLDELOLW\���2SHQLQJ�WKH�
ER[�WR�VWXG\�WKH�SURFHVV�RI�MXGJPHQW�LQ�HYHU\�SKDVH�RI�$&(�9�ZRXOG�SURYLGH�WKH�HPSLULFDO�
IRXQGDWLRQ�IURP�ZKLFK�WR�GHYHORS�EHVW�SUDFWLFHV�IRU�HDFK�SDUW�RI�WKH�SURFHVV��$V�D�UHVXOW��WKH�
:RUNLQJ�*URXS�UHFRPPHQGV��
�

7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�VXSSRUW�D�UHVHDUFK�SURJUDP�WKDW�DLPV�WR���
D� 'HYHORS�PHDVXUHV�DQG�PHWULFV�UHOHYDQW�WR�WKH�DQDO\VLV�RI�ODWHQW�SULQWV���
E� 8VH�VXFK�PHWULFV�WR�DVVHVV�WKH�UHSURGXFLELOLW\��UHOLDELOLW\��DQG�YDOLGLW\�RI�YDULRXV�

LQWHUSUHWLYH�VWDJHV�RI�ODWHQW�SULQW�DQDO\VLV��DQG�
F� ,GHQWLI\�NH\�IDFWRUV�UHODWHG�WR�YDULDWLRQV�LQ�SHUIRUPDQFH�RI�ODWHQW�SULQW�H[DPLQHUV�

GXULQJ�WKH�LQWHUSUHWDWLRQ�SURFHVV���5HFRPPHQGDWLRQ������
�
3UDFWLWLRQHUV�UHFRJQL]H�WKDW�DVVLJQLQJ�ZHLJKWV�WR�ODWHQW�SULQW�IHDWXUHV�DQG�WKHLU�FRQILJXUDWLRQV�LV�D�
IXQGDPHQWDO�GHFLVLRQ�PDNLQJ�RU�LQWHUSUHWLYH�VWHS��HLWKHU�DV�DQ�RXWSXW�RI�WKH�$QDO\VLV�SKDVH�RU�DV�
SDUW�RI�WKH�(YDOXDWLRQ�SKDVH��3LRQHHUV�VXFK�DV�/RFDUG�LQGLFDWHG�WKDW�ILQJHUSULQW�IHDWXUHV�VKRXOG�
EH�DVVHVVHG�DV�D�IXQFWLRQ�RI�WKHLU�UHODWLYH�UDULW\��DOORZLQJ�DOVR�IRU�D�SURSHU�FRQVLGHUDWLRQ�RI�WKHLU�
FODULW\�����

�������������������������������������������������
����/RFDUG��(��³/D�3UHXYH�-XGLFLDLUH�SDU�OHV�(PSUHLQWHV�'LJLWDOHV�´�$UFKLYHV�G¶$QWKURSRORJLH�&ULPLQHOOH��GH�
0pGHFLQH�/pJDOH�HW�GH�3V\FKRORJLH�1RUPDOH�HW�3DWKRORJLTXH�����������������±�����

�&XUUHQWO\��KRZHYHU��WKH�ZHLJKWLQJ�RI�LQGLYLGXDO�IHDWXUHV�LV�PDLQO\�EDVHG�XSRQ�
VXEMHFWLYH��H[SHULHQFH�EDVHG�MXGJPHQWV�RI�WKH�SUREDELOLW\�DVVRFLDWHG�ZLWK�WKHLU�RFFXUUHQFH��,Q�
IDFW��LQ�RQH�VWXG\��ODWHQW�SULQW�H[DPLQHUV�GLG�QRW�SURYLGH�FRQVLVWHQW�UDQNLQJV�RI�KRZ�IUHTXHQWO\�
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�
�
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����

ILQJHUSULQW�IHDWXUHV�RFFXU�����1R�FOHDU�FRQVHQVXV�H[LVWV�DPRQJ�SUDFWLWLRQHUV�DV�WR�WKH�
UHSURGXFLELOLW\�DQG�SHUFHLYHG�FRQWULEXWLRQ�RI�/HYHO���'HWDLO�IHDWXUHV�DSSHDULQJ�LQ�ERWK�ODWHQW�DQG�
WKH�H[HPSODU�SULQW����

�

�&DUHIXOO\�FROOHFWHG�GDWD�VKRXOG�EH�XVHG�WR�SURYLGH�PRUH�DFFXUDWH�
DVVHVVPHQWV�WKDW�FDQ�LQIRUP�WKH�ZHLJKWLQJ�RI�IHDWXUHV�LQ�WKH�LQWHUSUHWLYH�SURFHVV���

7KLV�VWDWLVWLFDO�GDWD�DOVR�FRXOG�EH�LQFRUSRUDWHG�LQWR�IRUPDO�SUREDELOLVWLF�PRGHOV�RI�YDULRXV�NLQGV�
�VHH�&KDSWHU�����,Q�DGGLWLRQ�WR�SURYLGLQJ�ERWK�D�ILUPHU�IRXQGDWLRQ�IRU�DQG�RSSRUWXQLWLHV�WR�
LPSURYH�WKH�MXGJPHQWV�RI�H[DPLQHUV��VXFK�PRGHOLQJ�FDQ�VXSSO\�REMHFWLYH�SUREDELOLWLHV�WKDW�
ZRXOG�EH�XVHIXO�WR�MXGJHV�RU�MXULHV��&KDSWHU�����%HIRUH�WKDW�FDQ�KDSSHQ��KRZHYHU��ODUJH�GDWDVHWV�
ZLOO�EH�QHHGHG�WR�YDOLGDWH�WKH�HPHUJLQJ�PRGHOV�PRUH�IXOO\��7KH�:RUNLQJ�*URXS�WKHUHIRUH�
UHFRPPHQGV��
�

7R�IDFLOLWDWH�WKH�YDOLGDWLRQ�RI�SUREDELOLVWLF�PRGHOV�DQG�RWKHU�VWDWLVWLFDO�UHVHDUFK��WKH�IHGHUDO�
JRYHUQPHQW�VKRXOG�FUHDWH�ODUJH��DQRQ\PRXV�GDWDEDVHV�RI�H[HPSODUV�DQG�ODWHQW�SULQWV��
�5HFRPPHQGDWLRQ������

�
9LVXDO�DFXLW\�LV�YLWDO�WR�WKH�H[DPLQDWLRQ�SURFHVV��DQG�VHFWLRQ������LQFOXGHG�D�UHFRPPHQGDWLRQ�IRU�
PHGLFDO�PRQLWRULQJ��7R�SHUPLW�WKH�PRVW�HIIHFWLYH�PRQLWRULQJ��WKH�:RUNLQJ�*URXS�DOVR�
UHFRPPHQGV��
�

7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�VXSSRUW�UHVHDUFK�WR�GHWHUPLQH�WKH�PRVW�DSSURSULDWH�WHVWV�RI�
YLVXDO�IXQFWLRQ�IRU�IULFWLRQ�ULGJH�H[DPLQHUV���5HFRPPHQGDWLRQ�����LQ�SDUW��

�
$V�GLVFXVVHG�LQ�&KDSWHU���DQG�VHFWLRQ�������$),6�WHFKQRORJ\�KDV�SURYHQ�WR�EH�RI�JUHDW�YDOXH�LQ�
HIILFLHQWO\�ORFDWLQJ�FDQGLGDWH�H[HPSODUV�IRU�H[DPLQHUV�WR�FRPSDUH�WR�D�TXHVWLRQHG�SULQW��7KH�
GHVLJQ�RI�WKHVH�V\VWHPV�FRXOG�EH�LPSURYHG�LQ�VHYHUDO�UHVSHFWV��
�

7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�VXSSRUW�UHVHDUFK�SURJUDPV�WR�LPSURYH�DXWRPDWHG�ILQJHUSULQW�
LGHQWLILFDWLRQ�V\VWHPV��6XFK�SURJUDPV�FRXOG�DGGUHVV�WKH�IROORZLQJ�LVVXHV��

D� ([SDQGLQJ�WKH�DOJRULWKPV�XVHG�WR�PDWFK�SULQWV�WR�DFFRXQW�IRU�WKH�IDFW�WKDW�WKH�
GLDJQRVWLF�YDOXH�RI�PLQXWLDH�GHSHQGV�RQ�WKH�UHJLRQ�LQ�ZKLFK�WKH\�DUH�ORFDWHG��

E� 0DNLQJ�ILQJHUSULQW�DQG�SDOP�SULQW�GDWDEDVHV�LQWHURSHUDEOH�DPRQJ�ORFDO��VWDWH��DQG�
IHGHUDO�DXWRPDWHG�LGHQWLILFDWLRQ�V\VWHPV��DQG�

F� ,QFUHDVLQJ�FRPSDWLELOLW\�EHWZHHQ�DXWRPDWHG�LGHQWLILFDWLRQ�V\VWHPV�DQG�RWKHU�ODWHQW�
SULQW�VRIWZDUH�WRROV��LQFOXGLQJ�GLJLWDO�HQKDQFHPHQW�SURJUDPV��SUREDELOLW\�FDOFXODWLRQ�
SURJUDPV��DQG�DXWRPDWHG�TXDOLW\�DVVHVVPHQW�SURJUDPV���5HFRPPHQGDWLRQ������

�
7KH�UHIHUHQFH�DERYH�WR�DXWRPDWHG�TXDOLW\�DVVHVVPHQW�SURJUDPV�UHODWHV�WR�5HFRPPHQGDWLRQ�����
IRU�UHVHDUFK�LQWR�WKH�LQWHUSUHWDWLYH�SURFHVV��,Q�WKH�H[SHULHQFH�RI�WKH�:RUNLQJ�*URXS��WKH�LQLWLDO�
TXDOLW\�DVVHVVPHQW�RI�WKH�ODWHQW�SULQW�LV�RIWHQ�WKH�ZHDN�OLQN�LQ�WKH�DQDO\WLFDO�SURFHVV��DV�
H[DPLQHUV�DUH�VXVFHSWLEOH�WR�PDNLQJ�RQH�RI�WZR�W\SHV�RI�HUURUV��,Q�WKH�ILUVW�W\SH�RI�HUURU��WKH�
H[DPLQHU�SUHPDWXUHO\�GLVFDUGV�D�SULQW�WKDW�VKRXOG�EH�GHHPHG�VXLWDEOH�IRU�IXUWKHU�DQDO\VLV�DQG�
FRPSDULVRQ��SRVVLEO\�UHVXOWLQJ�LQ�D�PLVVHG�LGHQWLILFDWLRQ��,Q�WKH�VHFRQG�W\SH�RI�HUURU��WKH�
�������������������������������������������������
����2VWHUEXUJ��-��³$Q�,QTXLU\�LQWR�WKH�1DWXUH�RI�3URRI��7KH�,GHQWLW\�RI�)LQJHUSULQWV�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV�����
QR����������������±�����
���� $QWKRQLR]�� $��� 1�� (JOL�� &�� &KDPSRG�� HW� DO�� ³/HYHO� �� 'HWDLOV� DQG� 7KHLU� 5ROH� LQ� )LQJHUSULQW� ,GHQWLILFDWLRQ�� $�
6XUYH\�$PRQJ�3UDFWLWLRQHUV�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������QR����������������±�����
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H[DPLQHU�FRQWLQXHV�WR�HYDOXDWH�D�ODWHQW�SULQW�WKDW�RXJKW�WR�EH�GHHPHG�XQVXLWDEOH�IRU�IXUWKHU�
SURFHVVLQJ��7KLV�RXWFRPH�UHVXOWV�LQ�ZDVWHG�WLPH�DQG�PLJKW�HYHQ�FRQWULEXWH�WR�DQ�HUURQHRXV�
LGHQWLILFDWLRQ��$OWKRXJK�HIIRUWV�WR�GHYHORS�DXWRPDWHG�TXDOLW\�DVVHVVPHQW�SURJUDPV�KDYH�KDG�
OLPLWHG�VXFFHVV��D�FRQFHUWHG�HIIRUW�WR�DXWRPDWH�WKH�TXDOLW\�DVVHVVPHQW�VWHS��DW�OHDVW�SDUWLDOO\��LV�
ZRUWKZKLOH��,Q�DGGLWLRQ�WR�5HFRPPHQGDWLRQ�����D���WKH�:RUNLQJ�*URXS�SURSRVHV��
�

7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�FRQWLQXH�IXQGLQJ�UHVHDUFK�LQWR�DXWRPDWLRQ�RI�WKH�LQLWLDO�
TXDOLW\�DVVHVVPHQW�VWHS�LQ�ODWHQW�SULQW�DQDO\VLV���5HFRPPHQGDWLRQ������

�
/DWHQW�SULQW�DQDO\VLV�SURYLGHV�SHUKDSV�WKH�VLQJOH�PRVW�FRPPRQ�W\SH�RI�IRUHQVLF�VFLHQFH�
HYLGHQFH��,W�LV�FULWLFDO�WR�WKH�VXFFHVVIXO�RSHUDWLRQ�RI�WKH�FULPLQDO�MXVWLFH�V\VWHP��7KH�
UHFRPPHQGDWLRQV�OLVWHG�DERYH�GR�QRW�H[KDXVW�WKLV�UHSRUW¶V�VXJJHVWLRQV�IRU�LPSURYLQJ�WKH�
XQGHUVWDQGLQJ�DQG�PDQDJHPHQW�RI�KXPDQ�IDFWRUV�LVVXHV�LQ�WKLV�YLWDO�ZRUN��5HODWHG�VXJJHVWLRQV��
H[SODQDWLRQV��DQG�LGHDV�DUH�IRXQG�LQ�HDFK�FKDSWHU��7UDQVODWLQJ�WKHVH�LGHDV�LQWR�SUDFWLFH�ZLOO�PDNH�
WKH�DQDO\VLV�DQG�SUHVHQWDWLRQ�RI�D�FUXFLDO�VRXUFH�RI�LQIRUPDWLRQ�HYHQ�PRUH�HIIHFWLYH�DQG�UHOLDEOH��
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$SSHQGL[����$��/LVW�RI�5HFRPPHQGDWLRQV�
�
�
5HFRPPHQGDWLRQ������$�UHSRUW�DQG�FRQWHPSRUDQHRXV�VXSSRUWLQJ�QRWHV�RU�PDWHULDOV�VKRXOG�
GRFXPHQW�WKH�H[DPLQDWLRQ�WR�PDNH�WKH�LQWHUSUHWLYH�SURFHVV�DV�WUDQVSDUHQW�DV�SRVVLEOH��$OWKRXJK�
WKH�GHJUHH�RI�GHWDLO�PD\�YDU\�GHSHQGLQJ�RQ�WKH�SHUFHLYHG�FRPSOH[LW\�RI�WKH�FRPSDULVRQ��
GRFXPHQWDWLRQ�VKRXOG��DW�D�PLQLPXP��EH�VXIILFLHQW�WR�SHUPLW�DQRWKHU�H[DPLQHU�WR�DVVHVV�WKH�
DFFXUDF\�DQG�YDOLGLW\�RI�WKH�LQLWLDO�H[DPLQHU¶V�DVVHVVPHQW�RI�WKH�HYLGHQFH����
�
5HFRPPHQGDWLRQ������0RGLILFDWLRQV�WR�WKH�UHVXOWV�RI�DQ\�VWDJH�RI�ODWHQW�SULQW�DQDO\VLV��H�J���
IHDWXUH�VHOHFWLRQ��XWLOLW\�DVVHVVPHQW��GLVFUHSDQF\�LQWHUSUHWDWLRQ��DIWHU�VHHLQJ�D�NQRZQ�H[HPSODU�
VKRXOG�EH�YLHZHG�ZLWK�FDXWLRQ��6XFK�PRGLILFDWLRQV�VKRXOG�EH�VSHFLILFDOO\�GRFXPHQWHG�DV�KDYLQJ�
RFFXUUHG�DIWHU�FRPSDULVRQ�KDG�EHJXQ���
�
5HFRPPHQGDWLRQ������3URFHGXUHV�VKRXOG�EH�LPSOHPHQWHG�WR�SURWHFW�H[DPLQHUV�IURP�H[SRVXUH�WR�
H[WUDQHRXV��GRPDLQ�LUUHOHYDQW��LQIRUPDWLRQ�LQ�D�FDVH���
�
5HFRPPHQGDWLRQ������(DFK�DJHQF\�RU�IRUHQVLF�VHUYLFH�SURYLGHU�VKRXOG�GHILQH�³VXLWDEOH´�RU�
³VXIILFLHQW´�LQ�LWV�VWDQGDUG�RSHUDWLRQV�SURFHGXUHV��7KHVH�JXLGHOLQHV�VKRXOG�EH�DV�H[SOLFLW�DV�
SRVVLEOH�DERXW�ZKDW�LV�H[SHFWHG�IRU�VXIILFLHQF\�GHWHUPLQDWLRQV�DW�GLIIHUHQW�VWDJHV�RI�WKH�ODWHQW�
SULQW�H[DPLQDWLRQ�SURFHVV���
�
5HFRPPHQGDWLRQ������%HFDXVH�VWDWLVWLFDO�LQIRUPDWLRQ�SOD\V�D�IXQGDPHQWDO�UROH�LQ�ZHLJKWLQJ�
ODWHQW�SULQW�IHDWXUH�HYLGHQFH��WUDLQLQJ�VKRXOG�LQFOXGH�WKH�EHVW�DYDLODEOH�HPSLULFDO�LQIRUPDWLRQ�DQG�
VKRXOG�HGXFDWH�H[DPLQHUV�DERXW�SUREDELOLVWLF�UHDVRQLQJ�LQ�XVLQJ�WKDW�LQIRUPDWLRQ��
�
5HFRPPHQGDWLRQ������:KHQ�FRPSDULQJ�ODWHQW�SULQWV�WR�H[HPSODUV�JHQHUDWHG�WKURXJK�$),6�
VHDUFKHV��H[DPLQHUV�PXVW�UHFRJQL]H�WKH�SRVVLELOLW\�DQG�GDQJHUV�RI�LQFLGHQWDO�VLPLODULW\��
$GMXVWPHQWV�VXFK�DV�D�KLJKHU�GHFLVLRQ�WKUHVKROG��VWULFWHU�WROHUDQFHV�IRU�GLIIHUHQFHV�LQ�DSSHDUDQFH��
DQG�H[SOLFLW�IHDWXUH�ZHLJKWLQJ�QHHG�WR�EH�FRQVLGHUHG��0RGLI\LQJ�TXDOLW\�DVVXUDQFH�SUDFWLFHV�IRU�
WKLV�VFHQDULR�DOVR�VKRXOG�EH�FRQVLGHUHG���
�
5HFRPPHQGDWLRQ������%HFDXVH�HPSLULFDO�HYLGHQFH�DQG�VWDWLVWLFDO�UHDVRQLQJ�GR�QRW�VXSSRUW�D�
VRXUFH�DWWULEXWLRQ�WR�WKH�H[FOXVLRQ�RI�DOO�RWKHU�LQGLYLGXDOV�LQ�WKH�ZRUOG��ODWHQW�SULQW�H[DPLQHUV�
VKRXOG�QRW�UHSRUW�RU�WHVWLI\��GLUHFWO\�RU�E\�LPSOLFDWLRQ��WR�D�VRXUFH�DWWULEXWLRQ�WR�WKH�H[FOXVLRQ�RI�
DOO�RWKHUV�LQ�WKH�ZRUOG��
�
5HFRPPHQGDWLRQ������7KH�IULFWLRQ�ULGJH�H[DPLQHU�FRPPXQLW\�DQG�RWKHU�H[SHUWV�VKRXOG�
GHWHUPLQH�XQGHU�ZKDW�FLUFXPVWDQFHV�D�TXDOLILHG�UDWKHU�WKDQ�DQ�DEVROXWH�FRQFOXVLRQ�LV�ZDUUDQWHG��
�
5HFRPPHQGDWLRQ������7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�VXSSRUW�D�UHVHDUFK�SURJUDP�WKDW�DLPV�WR���

D� 'HYHORS�PHDVXUHV�DQG�PHWULFV�UHOHYDQW�WR�WKH�DQDO\VLV�RI�ODWHQW�SULQWV���
E� 8VH�VXFK�PHWULFV�WR�DVVHVV�WKH�UHSURGXFLELOLW\��UHOLDELOLW\��DQG�YDOLGLW\�RI�YDULRXV�

LQWHUSUHWLYH�VWDJHV�RI�ODWHQW�SULQW�DQDO\VLV��DQG�
F� ,GHQWLI\�NH\�IDFWRUV�UHODWHG�WR�YDULDWLRQV�LQ�SHUIRUPDQFH�RI�ODWHQW�SULQW�H[DPLQHUV�GXULQJ�

WKH�LQWHUSUHWDWLRQ�SURFHVV��
�
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5HFRPPHQGDWLRQ������7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�VXSSRUW�UHVHDUFK�SURJUDPV�WR�LPSURYH�
DXWRPDWHG�ILQJHUSULQW�LGHQWLILFDWLRQ�V\VWHPV��6XFK�SURJUDPV�FRXOG�DGGUHVV�WKH�IROORZLQJ�LVVXHV��

D� ([SDQGLQJ�WKH�DOJRULWKPV�XVHG�WR�PDWFK�SULQWV�WR�DFFRXQW�IRU�WKH�IDFW�WKDW�WKH�GLDJQRVWLF�
YDOXH�RI�PLQXWLDH�GHSHQGV�RQ�WKH�UHJLRQ�LQ�ZKLFK�WKH\�DUH�ORFDWHG��

E� 0DNLQJ�ILQJHUSULQW�DQG�SDOP�SULQW�GDWDEDVHV�LQWHURSHUDEOH�DPRQJ�ORFDO��VWDWH��DQG�IHGHUDO�
DXWRPDWHG�LGHQWLILFDWLRQ�V\VWHPV��DQG�

F� ,QFUHDVLQJ�FRPSDWLELOLW\�EHWZHHQ�DXWRPDWHG�LGHQWLILFDWLRQ�V\VWHPV�DQG�RWKHU�ODWHQW�SULQW�
VRIWZDUH�WRROV��LQFOXGLQJ�GLJLWDO�HQKDQFHPHQW�SURJUDPV��SUREDELOLW\�FDOFXODWLRQ�
SURJUDPV��DQG�DXWRPDWHG�TXDOLW\�DVVHVVPHQW�SURJUDPV��

�
5HFRPPHQGDWLRQ������7R�IDFLOLWDWH�WKH�YDOLGDWLRQ�RI�SUREDELOLVWLF�PRGHOV�DQG�RWKHU�VWDWLVWLFDO�
UHVHDUFK��WKH�IHGHUDO�JRYHUQPHQW�VKRXOG�FUHDWH�ODUJH��DQRQ\PRXV�GDWDEDVHV�RI�H[HPSODUV�DQG�
ODWHQW�SULQWV��
�
5HFRPPHQGDWLRQ������7KH�ODWHQW�SULQW�H[DPLQHU�FRPPXQLW\�VKRXOG�H[SDQG�WKH�WUDLQLQJ�RI�
H[DPLQHUV�LQ�HOHPHQWDU\�SUREDELOLW\�WKHRU\�WR�HQDEOH�H[DPLQHUV�WR�SURSHUO\�XWLOL]H�WKH�RXWSXW�RI�
SUREDELOLVWLF�PRGHOV���
�
5HFRPPHQGDWLRQ������7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�FRQWLQXH�IXQGLQJ�UHVHDUFK�LQWR�DXWRPDWLRQ�
RI�WKH�LQLWLDO�TXDOLW\�DVVHVVPHQW�VWHS�LQ�ODWHQW�SULQW�DQDO\VLV��
�
5HFRPPHQGDWLRQ������7KH�UHSRUW�RI�WKH�H[DPLQDWLRQ�VKRXOG�HQVXUH�WKDW�WKH�ILQGLQJV�DQG�WKHLU�
OLPLWDWLRQV�DUH�LQWHOOLJLEOH�WR�QRQ�H[SHUWV��

�
5HFRPPHQGDWLRQ������$�UHSRUW�VKRXOG���

D� ,GHQWLI\�WKH�ODWHQW�SULQW�H[DPLQHU�V����
E� 'HVFULEH�WKH�LWHPV�VXEPLWWHG�WR�WKH�H[DPLQHU�V����
F� /LVW�WKH�SURFHGXUHV�XVHG�E\�WKH�H[DPLQHU�WR�GHYHORS��YLVXDOL]H��RU�HQKDQFH�WKH�IULFWLRQ�

ULGJH�LPSUHVVLRQV���
G� /LVW�DOO�FRPSDULVRQV�FRQGXFWHG���
H� 6WDWH�DOO�FRQFOXVLRQV�ZLWK�WKH�PHWKRG�XVHG�WR�UHDFK�WKHP���
I� 1RWH�DQ\�LPSRUWDQW�OLPLWDWLRQV�WR�WKH�FRQFOXVLRQV���
J� ,QGLFDWH�ZKHWKHU�D�YHULILFDWLRQ�ZDV�PDGH�DQG�ZKHWKHU�WKHUH�ZDV�DQ\�FRQIOLFW�RI�RSLQLRQ�

DPRQJ�H[DPLQHUV�SULRU�WR�WKH�UHSRUWHG�FRQFOXVLRQV���
K� 1RWH��RU�UHIHU�WR�H[WHUQDO�GRFXPHQWDWLRQ�RI��DQ\�LQIRUPDWLRQ�DERXW�WKH�FDVH�WKDW�WKH�

H[DPLQHU�V��UHFHLYHG���
L� 1RWH�WKH�H[LVWHQFH�RI�DGGLWLRQDO�GRFXPHQWDWLRQ��DQG�
M� 'HILQH�LPSRUWDQW�WHFKQLFDO�WHUPV��HLWKHU�H[SOLFLWO\�RU�E\�UHIHUHQFH�WR�DQ�DXWKRULWDWLYH��

UHDGLO\�DYDLODEOH�VRXUFH��
�
5HFRPPHQGDWLRQ������7KH�WULDO�SUHSDUDWLRQ�SURFHVV�VKRXOG�DGGUHVV�WKH�SUHVHQWDWLRQ�RI�WHFKQLFDO�
LQIRUPDWLRQ�LQ�OD\�WHUPV��WKH�RUJDQL]DWLRQ�RI�WKH�GLUHFW�H[DPLQDWLRQ��SRVVLEOH�FURVV�H[DPLQDWLRQ��
DQG�WKH�SRVVLEOH�XVH�RI�YLVXDO�DLGV��
�
5HFRPPHQGDWLRQ������)RUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�DGRSW�FRGHV�RI�HWKLFV�WKDW�UHTXLUH�
WHVWLI\LQJ�LQ�D�QRQSDUWLVDQ�PDQQHU��DQVZHULQJ�TXHVWLRQV�IURP�ERWK�WKH�SURVHFXWLRQ�DQG�WKH�
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GHIHQVH�GLUHFWO\��DFFXUDWHO\��DQG�IXOO\��DQG�SURYLGLQJ�DSSURSULDWH�VFLHQWLILF�LQIRUPDWLRQ�EHIRUH��
GXULQJ��DQG�DIWHU�WULDO��
�
5HFRPPHQGDWLRQ������$�WHVWLI\LQJ�H[SHUW�VKRXOG�EH�IDPLOLDU�ZLWK�WKH�OLWHUDWXUH�UHODWHG�WR�HUURU�
UDWHV��$�WHVWLI\LQJ�H[SHUW�VKRXOG�EH�SUHSDUHG�WR�GHVFULEH�WKH�VWHSV�WDNHQ�LQ�WKH�H[DPLQDWLRQ�
SURFHVV�WR�UHGXFH�WKH�ULVN�RI�REVHUYDWLRQDO�DQG�MXGJPHQWDO�HUURU��7KH�H[SHUW�VKRXOG�QRW�VWDWH�WKDW�
HUURUV�DUH�LQKHUHQWO\�LPSRVVLEOH�RU�WKDW�D�PHWKRG�LQKHUHQWO\�KDV�D�]HUR�HUURU�UDWH���
�
5HFRPPHQGDWLRQ������$Q�DJHQF\�WKDW�HPSOR\V�ODWHQW�SULQW�H[DPLQHUV�VKRXOG�HVWDEOLVK�
UHTXLUHPHQWV�DQG�JXLGHOLQHV�IRU�UHSRUWLQJ��GRFXPHQWDWLRQ��DQG�WHVWLPRQ\��7KH�DJHQF\�VKRXOG�
UHYLHZ�D�VDPSOH�RI�HYHU\�H[DPLQHU¶V�FDVH�UHSRUWV��GRFXPHQWDWLRQ��DQG�WHVWLPRQ\�DQG�DIILGDYLWV�
DW�OHDVW�DQQXDOO\�WR�YHULI\�FRPSOLDQFH�ZLWK�WKHVH�UHTXLUHPHQWV�DQG�JXLGHOLQHV��
�
5HFRPPHQGDWLRQ������$�VWUXFWXUHG�DSSURDFK�WKDW�LQYROYHV�XVHUV�WKURXJKRXW�WKH�HQWLUH�GHVLJQ�DQG�
LPSOHPHQWDWLRQ�SURFHVV�VKRXOG�EH�IROORZHG�ZKHQ�GHVLJQLQJ�WHFKQRORJ\�V\VWHPV�DQG�WKH�SK\VLFDO�
ZRUN�HQYLURQPHQW��,Q�DGGLWLRQ��IRUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�SHUIRUP�XVDELOLW\�WHVWLQJ�WR�
RSWLPL]H�XVHU�SHUIRUPDQFH�DQG�XVHU�VDWLVIDFWLRQ�EHIRUH�GHSOR\PHQW��
�
5HFRPPHQGDWLRQ������)RUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�LQVWLWXWH�PHGLFDO�VXUYHLOODQFH�IRU�
H[DPLQHUV�ZLWK�UHVSHFW�WR�DFWLYLWLHV�VSHFLILF�WR�IULFWLRQ�ULGJH�H[DPLQDWLRQ��&RUUHFWLYH�PHDVXUHV�
VKRXOG�EH�WDNHQ�ZKHQ�DSSURSULDWH�DQG�UHFRUGHG��7KH�SURJUDP�VKRXOG�LQFOXGH�D�EDVHOLQH�YLVXDO�
H[DPLQDWLRQ�IROORZHG�E\�DQQXDO�YLVLRQ�WHVWLQJ�WR�GHWHFW�YLVLRQ�GHILFLHQFLHV�WKDW�PD\�DIIHFW�
LQWHUSUHWDWLRQ�RI�WKH�HYLGHQFH��7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�VXSSRUW�UHVHDUFK�WR�GHWHUPLQH�WKH�
PRVW�DSSURSULDWH�WHVWV�RI�YLVXDO�IXQFWLRQ�IRU�IULFWLRQ�ULGJH�H[DPLQHUV���
�
5HFRPPHQGDWLRQ������7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�FRQVLGHU�IXQGLQJ�UHVHDUFK�WR�GHWHUPLQH�
ZKDW�HGXFDWLRQDO�DQG�FRJQLWLYH�DELOLWLHV�VKRXOG�EH�SUHUHTXLVLWHV�IRU�WUDLQLQJ�D�ODWHQW�SULQW�
H[DPLQHU��)RUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�KDYH�V\VWHPDWLF�WUDLQLQJ�SURJUDPV�WKDW�LQFOXGH�WKHVH�
DELOLWLHV�DV�ZHOO�DV�HGXFDWLRQ�LQ�WKH�VFLHQWLILF�PHWKRG��UHDGLQJ�DQG�XQGHUVWDQGLQJ�UHOHYDQW�
VFLHQWLILF�OLWHUDWXUH��FRPPXQLFDWLRQ�VNLOOV��DQG�PHWKRGV�IRU�ORJLFDOO\�GHYHORSLQJ�FRQFOXVLRQV���
�
5HFRPPHQGDWLRQ������7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�GHYHORS�D�IRUHQVLF�ODWHQW�SULQW�H[DPLQHU�
VFKRODUVKLS�SURJUDP�WR��

D�� )XQG�WKH�SRVW�KLUH�WUDLQLQJ�SURJUDP�DQG��XSRQ�VXFFHVVIXO�FRPSOHWLRQ��SURYLGH�WXLWLRQ�
UHLPEXUVHPHQW��ORDQ�IRUJLYHQHVV��RU�RWKHU�ILQDQFLDO�DVVLVWDQFH�WR�GHJUHHG�ODWHQW�SULQW�
H[DPLQHU�WUDLQHHV�ZRUNLQJ�LQ�VWDWH��ORFDO��RU�SULYDWH��QRW�IRU�SURILW��IRUHQVLF�ODERUDWRULHV��
DQG�

E�� 5HLPEXUVH�WKH�HPSOR\HU�IRU�D�SHUFHQWDJH�RI�WKH�VDODULHV�GXULQJ�WKH�WUDLQLQJ�SHULRG��
�
5HFRPPHQGDWLRQ������$JHQFLHV�VKRXOG�HVWDEOLVK�IRUPDO�PHQWRULQJ�SURJUDPV�WKDW�GHILQH�WKH�
UHVSRQVLELOLWLHV�RI�WKH�PHQWRU��WUDLQHH��DQG�VXSHUYLVRU���
�
5HFRPPHQGDWLRQ������7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�HVWDEOLVK�DQ�H[SHUW�JURXS�WR�GHYHORS�D�
ODWHQW�SULQW�HGXFDWLRQDO�WH[WERRN��SUDFWLFDO�H[HUFLVHV��DQG�DVVHVVPHQW�WHVWV��SULQW�DQG�RQOLQH��LQ�
FRQVXOWDWLRQ�ZLWK�SURIHVVLRQDO�RUJDQL]DWLRQV��VHQLRU�ODWHQW�SULQW�H[DPLQHUV��UHVHDUFKHUV�ZLWK�
FRQWHQW�NQRZOHGJH��H[SHULHQFHG�WUDLQHUV��DQG�SURIHVVLRQDOV�H[SHULHQFHG�LQ�FXUULFXOXP�
GHYHORSPHQW��
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�
5HFRPPHQGDWLRQ������7UDLQLQJ�PDWHULDOV�VKRXOG�LQFOXGH�WRSLFV�EH\RQG�WKH�WHFKQLFDO�DVSHFWV�RI�
IULFWLRQ�ULGJH�DQDO\VLV��VXFK�DV���

D� 'RFXPHQWDWLRQ�RI�ZRUN�DQG�FDVH�QRWHV�DQG�ZULWWHQ�DQG�RUDO�FRPPXQLFDWLRQ���
E� 3URIHVVLRQDO�HWKLFV���
F� +XPDQ�IDFWRUV�LVVXHV�VXFK�DV�IDWLJXH��ELDV��FRJQLWLYH�LQIOXHQFHV��SHUFHSWXDO�LQIOXHQFHV��

DQG�HUURU���
G� 5HVHDUFK�PHWKRGV��DQG�
H� /HJDO�DQG�HWKLFDO�DVSHFWV�RI�H[SHUW�WHVWLPRQ\��

�
5HFRPPHQGDWLRQ������7KH�IHGHUDO�JRYHUQPHQW�VKRXOG�VXSSRUW�D�FOHDULQJKRXVH�RI�PDWHULDOV�IURP�
H[LVWLQJ�WUDLQLQJ�SURJUDPV�DV�ZHOO�DV�SXEOLFDWLRQV�RQ�ODWHQW�SULQW�LGHQWLILFDWLRQ��
�
5HFRPPHQGDWLRQ������)RUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�UHTXLUH�SHUVRQQHO�WR�SDUWLFLSDWH�LQ�
FRQWLQXLQJ�HGXFDWLRQ�DQG�WR�EHFRPH�FHUWLILHG�WKURXJK�DQ�DFFUHGLWHG�SURJUDP��&HUWLI\LQJ�ERGLHV�
VKRXOG�UHYLHZ�FXUUHQW�FHUWLILFDWLRQ�WHVWV�ZLWK�WKH�DLG�RI�SURIHVVLRQDOV�LQ�WHVW�GHVLJQ�DQG�
SV\FKRPHWULFV��
�
5HFRPPHQGDWLRQ������&HUWLI\LQJ�ERGLHV�VKRXOG�HQVXUH�WKDW�H[DPLQHUV�KDYH�EHHQ�WUDLQHG�WR�
FRPSHWHQF\��/DERUDWRU\�DFFUHGLWLQJ�ERGLHV�VKRXOG�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�DQ�DJHQF\¶V�
WUDLQLQJ�SURJUDP��
�
5HFRPPHQGDWLRQ������0DQDJHPHQW�VKRXOG�IRVWHU�D�FXOWXUH�LQ�ZKLFK�LW�LV�XQGHUVWRRG�WKDW�VRPH�
KXPDQ�HUURU�LV�LQHYLWDEOH�DQG�WKDW�RSHQQHVV�DERXW�HUURUV�OHDGV�WR�LPSURYHPHQWV�LQ�SUDFWLFH���
�
5HFRPPHQGDWLRQ������0DQDJHPHQW�VKRXOG�HPSOR\�D�V\VWHP�WR�LGHQWLI\�DQG�WUDFN�HUURUV�DQG�WKHLU�
FDXVHV��
�
5HFRPPHQGDWLRQ������$OO�IRUHQVLF�VHUYLFH�SURYLGHUV�VKRXOG�EH�DFFUHGLWHG�E\�D�UHFRJQL]HG�
DFFUHGLWLQJ�ERG\��
�
5HFRPPHQGDWLRQ������0DQDJHPHQW�VKRXOG�HVWDEOLVK�SROLFLHV�DQG�SURFHGXUHV�IRU�FDVH�UHYLHZ�DQG�
FRQIOLFW�UHVROXWLRQ��FRUUHFWLYH�DFWLRQ��DQG�SUHYHQWLYH�PHDVXUHV���
�
5HFRPPHQGDWLRQ������7KH�ODWHQW�SULQW�FRPPXQLW\�VKRXOG�GHYHORS�DQG�LPSOHPHQW�D�
FRPSUHKHQVLYH�WHVWLQJ�SURJUDP�WKDW�LQFOXGHV�FRPSHWHQF\�WHVWLQJ��FHUWLILFDWLRQ�WHVWLQJ��DQG�
SURILFLHQF\�WHVWLQJ��
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�
7KH�IROORZLQJ�OLVW�LQFOXGHV�DOO�UHIHUHQFHV�FLWHG�LQ�/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��
,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK��7KH�QXPEHUV�LQ�EUDFNHWV�DIWHU�HDFK�FLWDWLRQ�
LQGLFDWH�WKH�SDJH�LQ�WKH�UHSRUW�ZKHUH�WKH�UHIHUHQFH�FDQ�EH�IRXQG��$�OLVW�RI�FRXUW�FDVHV�FLWHG�LQ�WKLV�
UHSRUW�IROORZV�WKH�IXOO�UHIHUHQFH�OLVW���
�
$EUDPRY��,��DQG�-��*RUGRQ��³&RORU�9LVLRQ�3DQHO�7HVWV��$�0HWULF�IRU�,QWHUSUHWLQJ�1XPHULF�

$QDO\WLF�,QGLFHV�´�2SWRPHWU\�	�9LVLRQ�6FLHQFH������������������>���@�
$LFNLQ��0��DQG�'��.D\H��³6RPH�0DWKHPDWLFDO�DQG�/HJDO�&RQVLGHUDWLRQV�LQ�8VLQJ�6HURORJLF�

7HVWV�WR�3URYH�3DWHUQLW\�´�,QFOXVLRQ�3UREDELOLWLHV�LQ�3DUHQWDJH�7HVWLQJ������������������
>���@�

$LWNHQ��&��DQG�)��7DURQL��6WDWLVWLFV�DQG�WKH�(YDOXDWLRQ�RI�(YLGHQFH�IRU�)RUHQVLF�6FLHQWLVWV���QG�
HG��-RKQ�:LOH\�	�6RQV��������>������������������������@�

$OOHQ��0��DQG�:��<HQ��,QWURGXFWLRQ�WR�0HDVXUHPHQW�7KHRU\��:DYHODQG�3UHVV��������>��@�
$OOLVRQ��5��DQG�.��8KO��³,QIOXHQFH�RI�%HHU�%UDQG�,GHQWLILFDWLRQ�RQ�7DVWH�3HUFHSWLRQ�´�-RXUQDO�RI�

0DUNHWLQJ�5HVHDUFK����������������>��@�
$PD[�&RDO�&R��Y��%HDVOH\������)��G������������WK�&LU��������>���@�
$PHULFDQ�$FDGHP\�RI�)RUHQVLF�6FLHQFHV��)RUHQVLF�6FLHQFH�(GXFDWLRQ�3URJUDPV�$FFUHGLWDWLRQ�

&RPPLVVLRQ��$FFUHGLWDWLRQ�6WDQGDUGV��$PHULFDQ�$FDGHP\�RI�)RUHQVLF�6FLHQFHV��UHYLVHG�
-XO\�����������>��������@�

$PHULFDQ�%DU�$VVRFLDWLRQ��6WDQGDUGV�IRU�&ULPLQDO�-XVWLFH��'1$�(YLGHQFH���UG�HG��$PHULFDQ�
%DU�$VVRFLDWLRQ��������>����������@�

$PHULFDQ�&ROOHJH�RI�(PHUJHQF\�3K\VLFLDQV��%HQFKPDUNLQJ�LQ�(PHUJHQF\�0HGLFLQH��
0DUFK�������$FFHVVHG�1RYHPEHU�����������KWWS���ZZZ�DFHS�RUJ�FRQWHQW�DVS["LG �������
>���@�

$PHULFDQ�2SWRPHWULF�$VVRFLDWLRQ��&RPSUHKHQVLYH�$GXOW�(\H�DQG�9LVLRQ�([DPLQDWLRQ��$PHULFDQ�
2SWRPHWULF�$VVRFLDWLRQ��������>���@�

$PHULFDQ�6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV��*XLGHOLQHV�IRU�)RUHQVLF�/DERUDWRU\�
0DQDJHPHQW�3UDFWLFHV��$PHULFDQ�6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV��������>������@�

$PHULFDQ�6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV�/DERUDWRU\�$FFUHGLWDWLRQ�%RDUG��$6&/'�/$%�
*XLGLQJ�3ULQFLSOHV�RI�3URIHVVLRQDO�5HVSRQVLELOLW\�IRU�&ULPH�/DERUDWRULHV�DQG�)RUHQVLF�
6FLHQWLVWV��9HUVLRQ������������>����3ULQFLSOH����������3ULQFLSOH����������3ULQFLSOH����������
�3ULQFLSOH����@�

$PHULFDQ�6RFLHW\�RI�&ULPH�/DERUDWRU\�'LUHFWRUV�/DERUDWRU\�$FFUHGLWDWLRQ�%RDUG��$6&/'�/$%�
,QWHUQDWLRQDO�6XSSOHPHQWDO�5HTXLUHPHQWV�IRU�WKH�$FFUHGLWDWLRQ�RI�)RUHQVLF�6FLHQFH�
7HVWLQJ�/DERUDWRULHV������(GLWLRQ��$PHULFDQ�6RFLHW\�RI�&ULPH�/DERUDWRU\�
'LUHFWRUV�/DERUDWRU\�$FFUHGLWDWLRQ�%RDUG��DSSURYHG�6HSWHPEHU�����������>��������@�

$QQRWDWLRQ��$GPLVVLELOLW\�DQG�:HLJKW�RI�)LQJHUSULQW�(YLGHQFH�2EWDLQHG�RU�9LVXDOL]HG�E\�
&KHPLFDO��/DVHU��DQG�'LJLWDOO\�(QKDQFHG�,PDJLQJ�3URFHVVHV��$/5��WK�$OHUW��������������
�����>��@�

$QWKRQLR]��$���1��(JOL��&��&KDPSRG��HW�DO��³/HYHO���'HWDLOV�DQG�7KHLU�5ROH�LQ�)LQJHUSULQW�
,GHQWLILFDWLRQ��$�6XUYH\�$PRQJ�3UDFWLWLRQHUV�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������
QR���������������±����>�������@�

$VKEDXJK��'��³3RURVFRS\�´�5&03�*D]HWWH������QR����������������>��@�
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$VKEDXJK��'��4XDQWLWDWLYH�4XDOLWDWLYH�)ULFWLRQ�5LGJH�$QDO\VLV��$Q�,QWURGXFWLRQ�WR�%DVLF�DQG�
$GYDQFHG�5LGJHRORJ\��&5&�3UHVV��������>������������������@�

$VKEDXJK��'��5LGJHRORJ\��0RGHUQ�(YDOXDWLYH�)ULFWLRQ�5LGJH�,GHQWLILFDWLRQ��5R\DO�&DQDGLDQ�
0RXQWHG�3ROLFH��������>���@�

$VVRFLDWLRQ�RI�)LUHDUP�DQG�7RRO�0DUN�([DPLQHUV��7KHRU\�RI�,GHQWLILFDWLRQ�DV�LW�5HODWHV�WR�
7RROPDUNV���WK�HG���YHU������������������>��@�

$VVRFLDWLRQ�RI�)RUHQVLF�6FLHQFH�3URYLGHUV��³6WDQGDUGV�IRU�WKH�)RUPXODWLRQ�RI�(YDOXDWLYH�
)RUHQVLF�6FLHQFH�([SHUW�2SLQLRQ�´�6FLHQFH�DQG�-XVWLFH������QR���������������±����>����
���@�

$XJXVWLQH��-��³('�:DLW�7LPHV�,PSURYLQJ�IRU�WKH�)LUVW�7LPH�LQ����<HDUV�´�,PSURYLQJ�+HDOWK�
&DUH��3UHVV�*DQH\��)HEUXDU\�����������>���@�

%DJRW��*��³(UJRQRPLFV�LQ�WKH�/DERUDWRU\�(QYLURQPHQW�´�1XUVLQJ�0DQDJHPHQW����������������
>���@�

%DNHU��'���5��'D\��DQG�(��6DODV��³7HDPZRUN�DV�DQ�(VVHQWLDO�&RPSRQHQW�RI�+LJK�5HOLDELOLW\�
2UJDQL]DWLRQV�´�+HDOWK�6HUYLFHV�5HVHDUFK������$XJXVW������������±����>���@�

%DUQHV��-��³+LVWRU\�´�,Q�7KH�)LQJHUSULQW�6RXUFHERRN��1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��������>YL@�
%DUQKDUGW��&���6��&ORFN��%��'HPPHU��HW�DO��³&RORU�9LVLRQ�6FUHHQLQJ�IRU�,QGLYLGXDOV�ZLWK�

,QWHOOHFWXDO�'LVDELOLWLHV��$�&RPSDULVRQ�%HWZHHQ�WKH�1HLW]�7HVW�RI�&RORU�9LVLRQ�DQG�
&RORU�9LVLRQ�7HVWLQJ�0DGH�(DV\�´�2SWRPHWU\������������������>���@�

%DUWOHWW��+���/��'DYLHV��DQG�)��(SHUMHVL��³7KH�0DFXODU�0DSSLQJ�7HVW��$�5HOLDELOLW\�6WXG\�´�%0&�
2SKWKDOPRORJ\�����������������>���@�

%D]HQ��$��DQG�5��9HOGKX\LV��³/LNHOLKRRG�5DWLR�%DVHG�%LRPHWULF�9HULILFDWLRQ�´�,Q�,(((�
7UDQVDFWLRQV�RQ�&LUFXLWV�DQG�6\VWHPV�9LGHR�7HFKQRORJ\�����������������>��@�

%D]HUPDQ��0��DQG�0��1HDOH��1HJRWLDWLQJ�5DWLRQDOO\��)UHH�3UHVV��������>��@�
%HUJHU��-��6WDWLVWLFDO�'HFLVLRQ�7KHRU\�DQG�%D\HVLDQ�$QDO\VLV���QG�HG��6SULQJHU��������>��@�
%HUJHU��0��³/DERUDWRU\�(UURU�6HHQ�7KURXJK�WKH�/HQV�RI�6FLHQFH�DQG�3ROLF\�´�8QLYHUVLW\�RI�

&DOLIRUQLD�'DYLV�/DZ�5HYLHZ�������������������>���@�
%HUWLQR��$��DQG�3��%HUWLQR��)RUHQVLF�6FLHQFH��)XQGDPHQWDOV�DQG�,QYHVWLJDWLRQV��6RXWK�:HVWHUQ�

(GXFDWLRQDO�3XEOLVKLQJ��������>YL@�
%HYLQJWRQ��3��DQG�'��5RELQVRQ��'DWD�5HGXFWLRQ�DQG�(UURU�$QDO\VLV�IRU�WKH�3K\VLFDO�6FLHQFHV��

�UG�HG��0F*UDZ�+LOO��������>��@�
%LFNHO��3��DQG�.��'RNVXP��0DWKHPDWLFDO�6WDWLVWLFV��+ROGHQ�'D\��������>��@�
%LHGHUPDQQ��$���6��%R]]D��DQG�)��7DURQL��³'HFLVLRQ�7KHRUHWLF�3URSHUWLHV�RI�)RUHQVLF�

,GHQWLILFDWLRQ��8QGHUO\LQJ�/RJLF�DQG�$UJXPHQWDWLYH�,PSOLFDWLRQV�´�)RUHQVLF�6FLHQFH�
,QWHUQDWLRQDO�������������������>������@�

%ROW��5���)��&RRSHU��(��'DYLG��HW�DO��³6SHDNHU�,GHQWLILFDWLRQ�E\�6SHHFK�6SHFWURJUDSKV��6RPH�
)XUWKHU�2EVHUYDWLRQV�´�-RXUQDO�RI�WKH�$FRXVWLFDO�6RFLHW\�RI�$PHULFD������������������
>���@�

%R\FH��3���&��+XQWHU��DQG�2��+RZOHWWH��7KH�%HQHILWV�RI�'D\OLJKW�7KURXJK�:LQGRZV��/LJKWLQJ�
5HVHDUFK�&HQWHU��5HQVVHODHU�3RO\WHFKQLF�,QVWLWXWH��������>���@�

%UDG\�Y��0DU\ODQG������8�6�����������������>��@�
%ULVFRH�Y��9LUJLQLD������6�&W���������������>��@�
%XFNOHWRQ��-���&��7ULJJV��DQG�&��&KDPSRG��³$Q�([WHQGHG�/LNHOLKRRG�5DWLR�)UDPHZRUN�IRU�

,QWHUSUHWLQJ�(YLGHQFH�´�6FLHQFH�	�-XVWLFH�����������������>���@�
%XGRZOH��%���0��%RWWUHOO��6��%XQFK��HW�DO��³$�3HUVSHFWLYH�RQ�(UURUV��%LDV��DQG�,QWHUSUHWDWLRQ�LQ�

WKH�)RUHQVLF�6FLHQFHV�DQG�'LUHFWLRQ�IRU�&RQWLQXLQJ�$GYDQFHPHQW�´�-RXUQDO�RI�)RUHQVLF�
6FLHQFHV������-XO\�������������>���������������������@�
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%XGRZOH��%���-��%XVFDJOLD��DQG�5��3HUOPDQ��³5HYLHZ�RI�WKH�6FLHQWLILF�%DVLV�IRU�)ULFWLRQ�5LGJH�
&RPSDULVRQV�DV�D�0HDQV�RI�,GHQWLILFDWLRQ��&RPPLWWHH�)LQGLQJV�DQG�5HFRPPHQGDWLRQV�´�
)RUHQVLF�6FLHQFH�&RPPXQLFDWLRQV�����-DQXDU\��������>��@�

%XGRZOH��%���5��&KDNUDERUW\��*��&DUPRG\��HW�DO��³6RXUFH�$WWULEXWLRQ�RI�D�)RUHQVLF�'1$�
3URILOH�´�)RUHQVLF�6FLHQFH�&RPPXQLFDWLRQV�����QR������������>���@�

%XOOFRPLQJ�Y��1HZ�0H[LFR������6�&W���������������>��@�
%XQFKH�Y��6WDWH����6R��G��������Q����)OD��'LVW��&W��$SS���������>���@�
%XVH\��7��DQG�,��'URU��³6SHFLDO�$ELOLWLHV�DQG�9XOQHUDELOLWLHV�LQ�)RUHQVLF�([SHUWLVH�´�,Q�7KH�

)LQJHUSULQW�6RXUFHERRN��1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��������>��@�
%XWOHU��-��)XQGDPHQWDOV�RI�)RUHQVLF�'1$�7\SLQJ��$FDGHPLF�3UHVV��������>��@�
%XWW��/��/HWWHU�IURP�WKH�&KDLUPDQ��6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�

DQG�7HFKQRORJ\��,Q�5HJDUGV�WR��3RVLWLRQ�&ODULILFDWLRQ��-XQH�����������$FFHVVHG�-XQH����
������KWWS���ZZZ�VZJIDVW�RUJ�&RPPHQWV�
3RVLWLRQV�6:*)$67B1$6B3RVLWLRQB&ODULILFDWLRQ�GRF��>��@�

&DPS��5��%XVLQHVV�3URFHVV�%HQFKPDUNLQJ��)LQGLQJ�DQG�,PSOHPHQWLQJ�%HVW�3UDFWLFHV��$64&�
4XDOLW\�3UHVV��������>���@�

&DUD\RQ��3���&��$OYDUDGR��DQG�$��+XQGW��5HGXFLQJ�:RUNORDG�DQG�,QFUHDVLQJ�3DWLHQW�6DIHW\�
WKURXJK�:RUN�DQG�:RUNVSDFH�'HVLJQ��&HQWHU�IRU�4XDOLW\�DQG�3URGXFWLYLW\�,PSURYHPHQW��
8QLYHUVLW\�RI�:LVFRQVLQ�0DGLVRQ��������>���@�

&DUPLFKDHO�Y��6DP\DQJ�7LUH��,QF�������)��G�����������������������>���@�
&DUWHU�Y��6WDWH������1�(��G������,QG���������>���@�
&KDPSRG��&��³)LQJHUSULQW�([DPLQDWLRQ��7RZDUGV�0RUH�7UDQVSDUHQF\�´�/DZ��3UREDELOLW\�	�5LVN��

���������������>���������������������@�
&KDPSRG��&��³)ULFWLRQ�5LGJH�([DPLQDWLRQ��)LQJHUSULQWV���,QWHUSUHWDWLRQ�RI�´�,Q�:LOH\�

(QF\FORSHGLD�RI�)RUHQVLF�6FLHQFHV�HGLWHG�E\�$��0RHQVVHQV�DQG�$��-DPLHVRQ��YRO�����SS��
����±����-��:LOH\�	�6RQV��������>���@�

&KDPSRG��&��³,GHQWLILFDWLRQ�DQG�,QGLYLGXDOL]DWLRQ�´�,Q�:LOH\�(QF\FORSHGLD�RI�)RUHQVLF�6FLHQFHV��
HGLWHG�E\�$��0RHQVVHQV�DQG�$��-DPLHVRQ��YRO�����SS������±����-��:LOH\�	�6RQV��������
>��@�

&KDPSRG��&��5HFRQQDLVVDQFH�$XWRPDWLTXH�HW�$QDO\VH�6WDWLVWLTXH�GHV�0LQXWLHV�VXU�OHV�
(PSUHLQWHV�'LJLWDOHV��3K'�7KHVLV��,QVWLWXW�GH�3ROLFH�6FLHQWLILTXH�HW�GH�&ULPLQRORJLH��
8QLYHUVLWp�GH�/DXVDQQH��/DXVDQQH��6XLVVH��������>�����@�

&KDPSRG��&��DQG�,��(YHWW��³(YLGHQFH�,QWHUSUHWDWLRQ��$�/RJLFDO�$SSURDFK�´�,Q�:LOH\�
(QF\FORSHGLD�RI�)RUHQVLF�6FLHQFHV��HGLWHG�E\�$��0RHQVVHQV�DQG�$��-DPLHVRQ��YRO�����SS��
���±����-��:LOH\�	�6RQV��������>��@�

&KDPSRG��&���&��/HQQDUG��3��0DUJRW��HW�DO��)LQJHUSULQWV�DQG�2WKHU�5LGJH�6NLQ�,PSUHVVLRQV��
&5&�3UHVV��������>��@�

&KDPSRG��&��DQG�3��0DUJRW��³&RPSXWHU�$VVLVWHG�$QDO\VLV�RI�0LQXWLDH�2FFXUUHQFHV�RQ�
)LQJHUSULQWV�´�,Q�3URFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�6\PSRVLXP�RQ�)LQJHUSULQW�'HWHFWLRQ�
DQG�,GHQWLILFDWLRQ����������������>������@�

&KDSDQLV��$���:��*DUQHU��DQG�&��0RUJDQ��$SSOLHG�([SHULPHQWDO�3V\FKRORJ\��+XPDQ�)DFWRUV�
(QJLQHHULQJ�'HVLJQ��:LOH\��������>���@�

&KHQ��<��DQG�$��-DLQ��³%H\RQG�0LQXWLDH��$�)LQJHUSULQW�,QGLYLGXDOLW\�0RGHO�ZLWK�3DWWHUQ��5LGJH��
DQG�3RUH�)HDWXUHV�´�,Q�3URFHHGLQJV��,QWHUQDWLRQDO�&RQIHUHQFH�RQ�%LRPHWULFV��,&%���
$GYDQFHV�LQ�%LRPHWULFV��7KLUG�,QWHUQDWLRQDO�&RQIHUHQFH��$OJKHUR��,WDO\��-XQH��±���������
>��@�
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&KHQ��<��DQG�$��-DLQ��³'RWV�DQG�,QFLSLHQWV��([WHQGHG�)HDWXUHV�IRU�3DUWLDO�)LQJHUSULQW�0DWFKLQJ�´�
3DSHU�SUHVHQWHG�DW�WKH�%LRPHWULFV�6\PSRVLXP�������>��@�

&KLJQHOO��0��DQG�-��:DWHUZRUWK��0XOWLPHGLD��+DQGERRN�RI�+XPDQ�)DFWRUV�DQG�(UJRQRPLFV���QG�
HG��-RKQ�:LOH\�	�6RQV��������>���@�

&RFFL��6���.��1DPDLVYD\DP��DQG�3��%RUGL��³$Q�,QYHVWLJDWLRQ�RI�(UJRQRPLF�'HVLJQ�DQG�
3URGXFWLYLW\�,PSURYHPHQWV�LQ�)RRGVHUYLFH�3URGXFWLRQ�7DEOHV�´�)RRGVHUYLFH�5HVHDUFK�
,QWHUQDWLRQDO�����������������>���@�

&RKHQ��6��DQG�0��5RGULJXH]��³3DWKZD\V�/LQNLQJ�$IIHFWLYH�'LVWXUEDQFHV�DQG�3K\VLFDO�
'LVRUGHUV�´�+HDOWK�3V\FKRORJ\������������������>���@�

&ROH��6��³&RPPHQW�RQ�6FLHQWLILF�9DOLGDWLRQ�RI�)LQJHUSULQW�(YLGHQFH�8QGHU�'DXEHUW�´�/DZ��
3UREDELOLW\�	�5LVN�����QR�������������������>��������@�

&ROH��6��³)LQJHUSULQWLQJ��7KH�)LUVW�-XQN�6FLHQFH"´�2NODKRPD�&LW\�8QLYHUVLW\�/DZ�5HYLHZ������
QR�����������������>���@�

&ROH��6��³0RUH�7KDQ�=HUR��$FFRXQWLQJ�IRU�(UURU�LQ�/DWHQW�)LQJHUSULQW�,GHQWLILFDWLRQ�´�-RXUQDO�RI�
&ULPLQDO�/DZ�DQG�&ULPLQRORJ\�������������������>������@�

&ROH��6��6XVSHFW�,GHQWLWLHV��$�+LVWRU\�RI�)LQJHUSULQWLQJ�DQG�&ULPLQDO�,GHQWLILFDWLRQ��+DUYDUG�
8QLYHUVLW\�3UHVV��������>YL@�

&ROH��6��³:KHUH�WKH�5XEEHU�0HHWV�WKH�5RDG��7KLQNLQJ�$ERXW�([SHUW�(YLGHQFH�DV�([SHUW�
7HVWLPRQ\�´�9LOODQRYD�/DZ�5HYLHZ������������������>���@�

&ROH��6���0��:HOOLQJ��5��'LRVR�9LOOD��HW�DO��³%H\RQG�WKH�,QGLYLGXDOLW\�RI�)LQJHUSULQWV��$�0HDVXUH�
RI�6LPXODWHG�&RPSXWHU�/DWHQW�3ULQW�6RXUFH�$WWULEXWLRQ�$FFXUDF\�´�/DZ��3UREDELOLW\�	�
5LVN�����������������>��@�

&ROODERUDWLYH�7HVWLQJ�6HUYLFHV��,QF��&76�6WDWHPHQW�RQ�WKH�8VH�RI�3URILFLHQF\�7HVWLQJ�'DWD�IRU�
(UURU�5DWH�'HWHUPLQDWLRQ��&ROODERUDWLYH�7HVWLQJ�6HUYLFHV��,QF��0DUFK�����������>��@�

&ROOLQV��%��:LQGRZV�DQG�3HRSOH��$�/LWHUDWXUH�6XUYH\��3V\FKRORJLFDO�5HDFWLRQ�WR�(QYLURQPHQWV�
:LWK�DQG�:LWKRXW�:LQGRZV��8�6��'HSW��RI�&RPPHUFH��1DWLRQDO�%XUHDX�RI�6WDQGDUGV��
������>���@�

&RPPRQZHDOWK�Y��&DUWHU������$��G�������3D���������>��@�
&RPPRQZHDOWK�Y��'UD\WRQ������1�(��G������0DVV���������>���@�
&RPPRQZHDOWK�Y��*DPERUD������1�(��G���������0DVV���������>���@�
&RPPRQZHDOWK�Y��3\WRX�+HDQJ������1�(��G������0DVV���������>��������@�
&RRH\�Y��6WULFNODQG������)��G������������WK�&LU���������>���@�
&RRN��5���,��(YHWW��*��-DFNVRQ��HW�DO��³$�0RGHO�IRU�&DVH�$VVHVVPHQW�DQG�,QWHUSUHWDWLRQ�´�6FLHQFH�

	�-XVWLFH������������������>���@�
&RRQH\��/��³/DWHQW�3ULQW�7UDLQLQJ�WR�&RPSHWHQF\��,V�LW�7LPH�IRU�D�8QLYHUVDO�7UDLQLQJ�3URJUDP"´�

-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ����������������±����>��������@�
&RXQFLO�)UDPHZRUN�'HFLVLRQ����������-+$�RI����1RYHPEHU������RQ�$FFUHGLWDWLRQ�RI�)RUHQVLF�

6HUYLFH�3URYLGHUV�&DUU\LQJ�RXW�/DERUDWRU\�$FWLYLWLHV��³$FWV�$GRSWHG�8QGHU�WKH�7LWOH�9,�
RI�WKH�(8�7UHDW\�´�2IILFLDO�-RXUQDO�RI�WKH�(XURSHDQ�8QLRQ�������'HFHPEHU�������������±
����>���@�

&RZJHU��-��)ULFWLRQ�5LGJH�6NLQ��&RPSDULVRQ�DQG�,GHQWLILFDWLRQ�RI�)LQJHUSULQWV��&5&�3UHVV��
������>�������@�

&RZJHU��-��³0RYLQJ�7RZDUGV�3URIHVVLRQDOL]DWLRQ�RI�/DWHQW�3ULQW�([DPLQHUV�´�-RXUQDO�RI�
)RUHQVLF�6FLHQFHV����������������±����>���@�

'DVV��6���<��=KX��DQG�$��-DLQ��³6WDWLVWLFDO�0RGHOV�IRU�$VVHVVLQJ�WKH�,QGLYLGXDOLW\�RI�
)LQJHUSULQWV�´�3URFHHGLQJV��)RXUWK�,(((�:RUNVKRS�RQ�$XWRPDWLF�,GHQWLILFDWLRQ�
$GYDQFHG�7HFKQRORJ\��������>��@�
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�

�
�
%LEOLRJUDSK\�

����

'DXEHUW�Y��0HUUHOO�'RZ�3KDUPDFHXWLFDOV��,QF�������8�6��������������>��������DW����������������
���@�

'HPLQJ��:��2XW�RI�WKH�&ULVLV��0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��&HQWHU�IRU�$GYDQFHG�
(GXFDWLRQDO�6HUYLFHV��������>���@�

'LVPXNHV��.���*��<RXQJ��DQG�5��6XPZDOW��&RFNSLW�,QWHUUXSWLRQV�DQG�'LVWUDFWLRQV��(IIHFWLYH�
0DQDJHPHQW�5HTXLUHV�$�&DUHIXO�%DODQFLQJ�$FW��1DWLRQDO�$HURQDXWLFV�DQG�6SDFH�
$GPLQLVWUDWLRQ��������>���@�

'RUDL��&���1��5DWKD��DQG�5��%ROOH��³'\QDPLF�%HKDYLRU�$QDO\VLV�LQ�&RPSUHVVHG�)LQJHUSULQW�
9LGHRV�´�,(((�7UDQVDFWLRQV�RQ�&LUFXLWV�DQG�6\VWHPV�IRU�9LGHR�7HFKQRORJ\������QR����
����������±����>��@�

'RXELOHW��3��DQG�3��+HUPDQ��³,QWHUSUHWDWLRQ�RI�5DGLRJUDSKV��(IIHFW�RI�&OLQLFDO�+LVWRU\�´�
$PHULFDQ�-RXUQDO�RI�5RHQWJHQRORJ\�������QR������������������>��@�

'URU��,��³7KH�3DUDGR[�RI�+XPDQ�([SHUWLVH��:K\�([SHUWV�&DQ�*HW�,W�:URQJ�´�,Q�7KH�3DUDGR[LFDO�
%UDLQ��HGLWHG�E\�1��.DSXU��&DPEULGJH�8QLYHUVLW\�3UHVV��������>��@�

'URU��,���&��&KDPSRG��*��/DQJHQEXUJ��HW�DO��³&RJQLWLYH�,VVXHV�LQ�)LQJHUSULQW�$QDO\VLV��,QWHU��DQG�
,QWUD�([SHUW�&RQVLVWHQF\�DQG�WKH�(IIHFW�RI�D�µ7DUJHW¶�&RPSDULVRQ�´�)RUHQVLF�6FLHQFH�
,QWHUQDWLRQDO����������������±����>����������@�

'URU��,��DQG�'��&KDUOWRQ��³:K\�([SHUWV�0DNH�(UURUV�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������QR��
�������������±����>��������������@�

'URU��,���'��&KDUOWRQ��DQG�$��3HURQ��³&RQWH[WXDO�,QIRUPDWLRQ�5HQGHUV�([SHUWV�9XOQHUDEOH�WR�
0DNLQJ�(UURQHRXV�,GHQWLILFDWLRQV�´�)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO�������QR������������
��±����>������������������@�

'URU��,��DQG�6��&ROH��³7KH�9LVLRQ�LQ�µ%OLQG¶�-XVWLFH��([SHUW�3HUFHSWLRQ��-XGJPHQW��DQG�9LVXDO�
&RJQLWLRQ�LQ�)RUHQVLF�3DWWHUQ�5HFRJQLWLRQ�´�3V\FKRQRPLF�%XOOHWLQ�	�5HYLHZ�������������
�����>������@�

'URU��,��DQG�-��0QRRNLQ��³7KH�8VH�RI�7HFKQRORJ\�LQ�+XPDQ�([SHUW�'RPDLQV��&KDOOHQJHV�DQG�
5LVNV�$ULVLQJ�)URP�WKH�8VH�RI�$XWRPDWHG�)LQJHUSULQW�,GHQWLILFDWLRQ�6\VWHPV�LQ�)RUHQVLF�
6FLHQFH�´�/DZ��3UREDELOLW\�	�5LVN��������������±����>����������@�

'URU��,���$��3HURQ��6��+LQG��HW�DO��³:KHQ�(PRWLRQV�*HW�WKH�%HWWHU�RI�8V��7KH�(IIHFW�RI�&RQWH[WXDO�
7RS�'RZQ�3URFHVVLQJ�RQ�0DWFKLQJ�)LQJHUSULQWV�´�$SSOLHG�&RJQLWLYH�3V\FKRORJ\�����
�����������±�����>��@�

'URU��,��DQG�5��5RVHQWKDO��³0HWD�$QDO\WLFDOO\�4XDQWLI\LQJ�WKH�5HOLDELOLW\�DQG�%LDVDELOLW\�RI�
)RUHQVLF�([SHUWV�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV������-XO\�������������>������@�

'URU��,���.��:HUWKHLP��3��)UDVHU�0DFNHQ]LH��HW�DO��³7KH�,PSDFW�RI�+XPDQ�7HFKQRORJ\�
&RRSHUDWLRQ�DQG�'LVWULEXWHG�&RJQLWLRQ�LQ�)RUHQVLF�6FLHQFH��%LDVLQJ�(IIHFWV�RI�$),6�
&RQWH[WXDO�,QIRUPDWLRQ�RQ�+XPDQ�([SHUWV�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV��IRUWKFRPLQJ���
>��@�

'\FN��/��³+LJK�5HOLDELOLW\�2UJDQL]DWLRQ��+52��LQ�3UDFWLFH�´�7HFKQLFDO�6XSSRUW��-DQXDU\�������
>���@�

(GZDUGV��+��³6ROYLQJ�WKH�3UREOHPV�WKDW�3ODJXH�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\�´�-XULPHWULFV�
-RXUQDO�RI�/DZ��6FLHQFH��DQG�7HFKQRORJ\����������������>��@�

(JOL��1��³,QWHUSUHWDWLRQ�RI�3DUWLDO�)LQJHUPDUNV�8VLQJ�DQ�$XWRPDWHG�)LQJHUSULQW�,GHQWLILFDWLRQ�
6\VWHP�´�3K'�WKHVLV��eFROH�GHV�6FLHQFHV�&ULPLQHOOHV��8QLYHUVLW\�RI�/DXVDQQH��������>��@�

(JOL��1���&��&KDPSRG��DQG�3��0DUJRW��³(YLGHQFH�(YDOXDWLRQ�LQ�)LQJHUSULQW�&RPSDULVRQ�DQG�
$XWRPDWHG�)LQJHUSULQW�,GHQWLILFDWLRQ�6\VWHPV²0RGHOOLQJ�:LWKLQ�)LQJHU�9DULDELOLW\�´�
)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO�������������������>���������������@�
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�
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(PHUJHQF\�'HSDUWPHQW�%HQFKPDUNLQJ�$OOLDQFH��$ERXW�8V��$FFHVVHG�1RYHPEHU�����������
KWWS���HGEHQFKPDUNLQJ�RUJ�LQGH[�SKS��>���@�

(XURSHDQ�1HWZRUN�RI�)RUHQVLF�6FLHQFH�,QVWLWXWHV�6WDQGLQJ�&RPPLWWHH�IRU�4XDOLW\�DQG�
&RPSHWHQFH��3HUIRUPDQFH�%DVHG�6WDQGDUGV�IRU�)RUHQVLF�6FLHQFH�3UDFWLWLRQHUV��
(XURSHDQ�1HWZRUN�RI�)RUHQVLF�6FLHQFH�,QVWLWXWHV�6WDQGLQJ�&RPPLWWHH�IRU�4XDOLW\�DQG�
&RPSHWHQFH��-XO\�������>��������������������@�

(YDQV��-��%LDV�LQ�+XPDQ�5HDVRQLQJ��&DXVHV�DQG�&RQVHTXHQFHV��3V\FKRORJ\�3UHVV��������S������
>��@�

(YHWW��,��DQG�-��%XFNOHWRQ��³6WDWLVWLFDO�$QDO\VLV�RI�675�'DWD�´�$GYDQFHV�LQ�)RUHQVLF�
+DHPRJHQHWLFV����������������>���@�

(YHWW��,���*��-DFNVRQ��-��/DPEHUW��HW�DO��³7KH�,PSDFW�RI�WKH�3ULQFLSOHV�RI�(YLGHQFH�,QWHUSUHWDWLRQ�
RQ�WKH�6WUXFWXUH�DQG�&RQWHQW�RI�6WDWHPHQWV�´�6FLHQFH�	�-XVWLFH������������������>���@�

(YHWW��,��DQG�5��:LOOLDPV��³$�5HYLHZ�RI�WKH�6L[WHHQ�3RLQWV�)LQJHUSULQW�6WDQGDUG�LQ�(QJODQG�DQG�
:DOHV�´�)LQJHUSULQW�:KRUOG����������������±����>������������������@�

(YHWW��,��DQG�5��:LOOLDPV��³$�5HYLHZ�RI�WKH�6L[WHHQ�3RLQWV�)LQJHUSULQW�6WDQGDUG�LQ�(QJODQG�DQG�
:DOHV�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������QR����������������>���@�

([�SDUWH�'ROYLQ������6R��G�����������$OD���������>���@�
(]]HOOH��-���,��5RGULJXH]�&KDYH]��-��'DUGHQ��HW�DO��³*XLGHOLQHV�RQ�*RRG�&OLQLFDO�/DERUDWRU\�

3UDFWLFH��%ULGJLQJ�2SHUDWLRQV�%HWZHHQ�5HVHDUFK�DQG�&OLQLFDO�5HVHDUFK�/DERUDWRULHV�´�
-RXUQDO�RI�3KDUPDFHXWLFDO�DQG�%LRPHGLFDO�$QDO\VLV������-DQXDU\������������>���@�

)DLJPDQ��'���'��.D\H��0��6DNV��HW�DO��0RGHUQ�6FLHQWLILF�(YLGHQFH��7KH�/DZ�DQG�6FLHQFH�RI�
([SHUW�7HVWLPRQ\���VW�HG��:HVW�3XEOLVKLQJ�&RPSDQ\��������>�������������@�

)DQJ��/���'��:\RQ��*��&ODXVHQ��HW�DO��³,PSDFW�RI�,QGRRU�$LU�7HPSHUDWXUH�DQG�+XPLGLW\�LQ�DQ�
2IILFH�RQ�3HUFHLYHG�$LU�4XDOLW\��6%6�6\PSWRPV�DQG�3HUIRUPDQFH�´�,QGRRU�$LU������
VXSS��������������±����>���@�

)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ��³,QWHJUDWHG�$XWRPDWHG�)LQJHUSULQW�,GHQWLILFDWLRQ�6\VWHP�´�
$FFHVVHG�$SULO�����������KWWS���ZZZ�IEL�JRY�DERXW�
XV�FMLV�ILQJHUSULQWVBELRPHWULFV�LDILV�LDILV��>��@�

)HGHUDO�%XUHDX�RI�,QYHVWLJDWLRQ��7KH�6FLHQFH�RI�)LQJHUSULQWV��&ODVVLILFDWLRQ�DQG�8VHV��
'HSDUWPHQW�RI�-XVWLFH��������>���@�

)HGHUDO�5XOHV�RI�(YLGHQFH������>��������@�
)HGHUDO�5XOHV�RI�(YLGHQFH������>���@�
)HGHUVSHLO��&���*��/XL��0��/DKLII��HW�DO��³:RUNHU�3HUIRUPDQFH�DQG�9HQWLODWLRQ��$QDO\VHV�RI�

,QGLYLGXDO�'DWD�IRU�&DOO�&HQWHU�:RUNHUV�´�,QGRRU�$LU�����������������>���@�
)HLQEHUJ��6���HG��7KH�(YROYLQJ�5ROH�RI�6WDWLVWLFDO�$VVHVVPHQWV�DV�(YLGHQFH�LQ�WKH�&RXUWV��

6SULQJHU��������>��������@�
)HOGHU��5��³5HDFKLQJ�WKH�6HFRQG�7LHU��/HDUQLQJ�DQG�7HDFKLQJ�6W\OHV�LQ�&ROOHJH�6FLHQFH�

(GXFDWLRQ�´�-RXUQDO�RI�&ROOHJH�6FLHQFH�7HDFKLQJ������������������>���@�
)HQJ��-���$��-DLQ��DQG�$��5RVV��³'HWHFWLQJ�$OWHUHG�)LQJHUSULQWV�´�,Q��������WK�,QWHUQDWLRQDO�

&RQIHUHQFH�RQ�3DWWHUQ�5HFRJQLWLRQ��,&35���$XJXVW�����������±����>��@�
)ODKHUW\��0��³����'UXQNHQ�'ULYLQJ�&RQYLFWLRQV�,Q�'�&��%DVHG�2Q�)ODZHG�7HVW��2IILFLDO�6D\V�´�

7KH�:DVKLQJWRQ�3RVW��-XQH�����������>��@�
)U\H�Y��8QLWHG�6WDWHV������)��������'�&��&LU���������>�������@�
*DHQVVOHQ��5��³+RZ�'R�,�%HFRPH�D�)RUHQVLF�6FLHQWLVW"��(GXFDWLRQDO�3DWKZD\V�WR�)RUHQVLF�

6FLHQFH�&DUHHUV�´�$QDO\WLFDO�DQG�%LRDQDO\WLFDO�&KHPLVWU\������������������±����>���@�
*DOWRQ��)��)LQJHU�3ULQWV��������5HSULQW��:LOOLDP�6��+HLQ�	�&R���������>������@�
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*DUUHWW��%��&RQYLFWLQJ�WKH�,QQRFHQW��:KHUH�&ULPLQDO�3URVHFXWLRQV�*R�:URQJ��+DUYDUG�
8QLYHUVLW\�3UHVV��������>��@�

*LDQQHOOL��3��³,QGHSHQGHQW�&ULPH�/DERUDWRULHV��7KH�3UREOHP�RI�0RWLYDWLRQDO�DQG�&RJQLWLYH�
%LDV�´�8WDK�/DZ�5HYLHZ�������������������>��@�

*LDQQHOOL��3��DQG�(��,PZLQNHOULHG��6FLHQWLILF�(YLGHQFH���WK�HG��0DWWKHZ�%HQGHU��������>����������
���@�

*LOO��3���-��&XUUDQ��&��1HXPDQQ��HW�DO��³,QWHUSUHWDWLRQ�RI�&RPSOH[�'1$�3URILOHV�8VLQJ�(PSLULFDO�
0RGHOV�DQG�D�0HWKRG�WR�0HDVXUH�7KHLU�5REXVWQHVV�´�)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO����
�����������>���@�

*RQ]DOH]�5RGULJXH]��-���-��)LHUUH]�$JXLODU��'��5DPRV�&DVWUR��HW�DO��³%D\HVLDQ�$QDO\VLV�RI�
)LQJHUSULQW��)DFH�DQG�6LJQDWXUH�(YLGHQFHV�ZLWK�$XWRPDWLF�%LRPHWULF�6\VWHPV�´�)RUHQVLF�
6FLHQFH�,QWHUQDWLRQDO�������������������>��@�

*RRGPDQ�'HODKXQW\��-���3��*UDQKDJ��0�+DUWZLJ��HW�DO��³,QVLJKWIXO�RU�:LVKIXO��/DZ\HUV¶�$ELOLW\�
WR�3UHGLFW�&DVH�2XWFRPHV�´�3V\FKRORJ\��3XEOLF�3ROLF\��DQG�/DZ������������������>��@�

*ULHYH��'��³7KH�,GHQWLILFDWLRQ�3URFHVV��7UDGLWLRQV�LQ�7UDLQLQJ�´�-RXUQDO�RI�)RUHQVLF�
,GHQWLILFDWLRQ������������������>��������@�

*URJDQ��(���5��6WLOHV��'��)UDQFH��HW�DO��³7KH�,PSDFW�RI�$YLDWLRQ�%DVHG�7HDPZRUN�7UDLQLQJ�RQ�
WKH�$WWLWXGHV�RI�+HDOWK�&DUH�3URIHVVLRQDOV�´�-RXUQDO�RI�WKH�$PHULFDQ�&ROOHJH�RI�
6XUJHRQV�������'HFHPEHU�������������>���@�

*URVV��6��³([SHUW�(YLGHQFH�´�:LVFRQVLQ�/DZ�5HYLHZ���������������������>���@�
*XSWD��6��³6WDWLVWLFDO�6XUYH\�RI�5LGJH�&KDUDFWHULVWLFV�´�,QWHUQDWLRQDO�&ULPLQDO�3ROLFH�5HYLHZ��

�����������������>��@�
*XWLqUUH]��(���9��*DOHUD��-��0DUWtQH]��HW�DO��³%LRORJLFDO�9DULDELOLW\�RI�WKH�0LQXWLDH�LQ�WKH�

)LQJHUSULQWV�RI�D�6DPSOH�RI�WKH�6SDQLVK�3RSXODWLRQ�´�)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO������
������������>��@�

*XWRZVNL��6��³(UURU�5DWHV�LQ�)LQJHUSULQW�([DPLQDWLRQ��7KH�9LHZ�LQ������´�7KH�)RUHQVLF�
%XOOHWLQ��$XWXPQ�����������>���@�

+DEHU��/��DQG�5��+DEHU��&KDOOHQJHV�WR�)LQJHUSULQWV��$�*XLGHERRN�IRU�3URVHFXWLRQ�DQG�'HIHQVH�
DQG�([DPLQHUV��/DZ\HUV�DQG�-XGJHV�3XEOLVKLQJ�&R���������>������@�

+DEHU��/��DQG�5��+DEHU��³6FLHQWLILF�9DOLGDWLRQ�RI�)LQJHUSULQW�(YLGHQFH�8QGHU�'DXEHUW�´�/DZ��
3UREDELOLW\�	�5LVN����������������>��������������SDJH����@�

+DQOH\��-��DQG�$��/LSSPDQ�+DQG��³,I�1RWKLQJ�*RHV�:URQJ��,V�(YHU\WKLQJ�$OO�5LJKW"�
,QWHUSUHWLQJ�=HUR�1XPHUDWRUV�´�-RXUQDO�RI�WKH�$PHULFDQ�0HGLFDO�$VVRFLDWLRQ������
��������������>��@�

+HLQULFK��+���'��3HWHUVRQ��DQG�1��5RRV��,QGXVWULDO�$FFLGHQW�3UHYHQWLRQ��$�6DIHW\�0DQDJHPHQW�
$SSURDFK���VW�HG��������>���@�

+HQGULFN��+��³'HWHUPLQLQJ�WKH�&RVW�%HQHILWV�RI�(UJRQRPLFV�3URMHFWV�DQG�)DFWRUV�7KDW�/HDG�WR�
7KHLU�6XFFHVV�´�$SSOLHG�(UJRQRPLFV������������������>���@�

+HQQLQJ��5���3��-DFTXHV��*��.LVVHO��HW�DO��³)UHTXHQW�6KRUW�5HVW�%UHDNV�)URP�&RPSXWHU�:RUN��
(IIHFWV�RQ�3URGXFWLYLW\�DQG�:HOO�%HLQJ�DW�7ZR�)LHOG�6LWHV�´�(UJRQRPLFV������-DQXDU\�
�����������>���@�

+HQULNVHQ��.���(��'D\WRQ��0��.H\HV��HW�DO��³8QGHUVWDQGLQJ�$GYHUVH�(YHQWV��$�+XPDQ�)DFWRUV�
)UDPHZRUN�´�,Q�3DWLHQW�6DIHW\�DQG�4XDOLW\��$Q�(YLGHQFH�%DVHG�+DQGERRN�IRU�1XUVHV�
HGLWHG�E\�5RQGD�*��+XJKHV��$JHQF\�IRU�+HDOWKFDUH�5HVHDUFK�DQG�4XDOLW\��������>���@�

+HQU\��(��&ODVVLILFDWLRQ�DQG�8VHV�RI�)LQJHU�3ULQWV���WK�HG��*HRUJH�5RXWOHGJH�DQG�6RQV��������
>��@�
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+HQVRQ��6��³%UDG\�9LRODWLRQV�E\�'36�)LQJHUSULQW�([DPLQHUV"�,V�)LQJHUSULQW�([DPLQDWLRQ�HYHQ�
6FLHQFH"´�*ULWV�IRU�%UHDNIDVW��%ORJ�SRVW��2FWREHU����������$FFHVVHG�1RYHPEHU�����������
KWWS���JULWVIRUEUHDNIDVW�EORJVSRW�FRP���������EUDG\�YLRODWLRQV�E\�GSV�ILQJHUSULQW�KWPO��
>��@�

+HVFKRQJ�0DKRQH�*URXS��:LQGRZV�DQG�2IILFHV��$�6WXG\�RI�2IILFH�:RUNHU�3HUIRUPDQFH�DQG�WKH�
,QGRRU�(QYLURQPHQW�±�&(&�3,(5�������������>���@�

+LFNOLQ��$���HW�DO��³/DWHQW�)LQJHUSULQW�4XDOLW\��$�6XUYH\�RI�([DPLQHUV�´�-RXUQDO�RI�)RUHQVLF�
,GHQWLILFDWLRQ��-XO±$XJ����������±�����>��@�

+LFNQHU��-���'��*UDKDP��1��(OGHU��HW�DO��³7HVWLQJ�3URFHVV�(UURUV�DQG�7KHLU�+DUPV�DQG�
&RQVHTXHQFHV�5HSRUWHG�)URP�)DPLO\�0HGLFLQH�3UDFWLFHV��$�6WXG\�RI�WKH�$PHULFDQ�
$FDGHP\�RI�)DPLO\�3K\VLFLDQV�1DWLRQDO�5HVHDUFK�1HWZRUN�´�4XDOLW\�DQG�6DIHW\�LQ�
+HDOWK�&DUH������������������>��@�

+LFNV�Y��6FKXUU������)��G�������WK�&LU���������>���@�
+RIHU��7���(��.HUU��DQG�5��+D\ZDUG��³:KDW�,V�DQ�(UURU"´�(IIHFWLYH�&OLQLFDO�3UDFWLFH������������

�����>������@�
+RIIUDJH��8��³2YHUFRQILGHQFH�´�,Q�&RJQLWLYH�,OOXVLRQV��$�+DQGERRN�RQ�)DOODFLHV�DQG�%LDVHV�LQ�

7KLQNLQJ��-XGJPHQW��DQG�0HPRU\��3V\FKRORJ\�3UHVV��������>��@�
+RSS��3���&��6PLWK��%��&OHJJ��HW�DO��³,QWHUUXSWLRQ�0DQDJHPHQW��7KH�8VH�RI�$WWHQWLRQ�'LUHFWLQJ�

7DFWLOH�&XHV�´�+XPDQ�)DFWRUV����������������>���@�
+RXFN��0��DQG�-��6LHJHO��)XQGDPHQWDOV�RI�)RUHQVLF�6FLHQFH���QG�HG��$FDGHPLF�3UHVV��������

>��������@�
+XPPHO��.��DQG�-��*HUFKRZ��HG��%LRPDWKHPDWLFDO�(YLGHQFH�RI�3DWHUQLW\��������-RLQW�

$0$�$%$�*XLGHOLQHV��3UHVHQW�6WDWXV�RI�6HURORJLF�7HVWLQJ�LQ�3UREOHPV�RI�'LVSXWHG�
3DUHQWDJH��)DPLO\�/DZ�4XDUWHUO\������������������>���@�

+XWFKLQV��(��³+RZ�D�&RFNSLW�5HPHPEHUV�,WV�6SHHGV�´�&RJQLWLYH�6FLHQFH������������������>��@�
,PZLQNHOULHG��(��DQG�'��.D\H��³'1$�7\SLQJ��(PHUJLQJ�RU�1HJOHFWHG�,VVXHV�´�:DVKLQJWRQ�/DZ�

5HYLHZ������������������>��������@�
,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��&HUWLILFDWLRQ�3URJUDP�2SHUDWLRQV�0DQXDO��9HUVLRQ�

����B+B,��,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��-XO\�����������>���@�
,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��&RQVWLWXWLRQ��$UWLFOH����6HFWLRQ�����I��,QWHUQDWLRQDO�

$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��������>���@�
,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��)ULFWLRQ�5LGJH�6NLQ�,GHQWLILFDWLRQ�7UDLQLQJ�0DQXDO��

,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��������>��������@�
,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��,$,�5HVROXWLRQ����������,QWHUQDWLRQDO�$VVRFLDWLRQ�

IRU�,GHQWLILFDWLRQ��-XO\�����������>�����������@�
,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��³5HVROXWLRQ�9,,�$PHQGHG�´�,GHQWLILFDWLRQ�1HZV����

�$XJXVW��������>���@�
,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��³5HVROXWLRQ�9,,�´�,GHQWLILFDWLRQ�1HZV������$XJXVW�

�������>�������@�
,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ��6FLHQWLILF�:RUNLQJ�*URXS�RQ�,PDJLQJ�7HFKQRORJ\�

�6:*,7���$FFHVVHG�$SULO�����������KWWS���ZZZ�WKHLDL�RUJ�JXLGHOLQHV�VZJLW�LQGH[�SKS��
>��@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��$FRXVWLFV²1RLVH�(PLWWHG�E\�0DFKLQHU\�DQG�
(TXLSPHQW²'HWHUPLQDWLRQ�RI�(PLVVLRQ�6RXQG�3UHVVXUH�/HYHOV�DW�D�:RUN�6WDWLRQ�DQG�DW�
2WKHU�6SHFLILHG�3RVLWLRQV�LQ�DQ�(VVHQWLDOO\�)UHH�)LHOG�RYHU�D�5HIOHFWLQJ�3ODQH�ZLWK�
1HJOLJLEOH�(QYLURQPHQWDO�&RUUHFWLRQV��,62�������������,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�
6WDQGDUGL]DWLRQ��������>���@�
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,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��%XLOGLQJ�(QYLURQPHQW�'HVLJQ²,QGRRU�$LU�
4XDOLW\²0HWKRGV�RI�([SUHVVLQJ�WKH�4XDOLW\�RI�,QGRRU�$LU�IRU�+XPDQ�2FFXSDQF\��,62�
������������,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������>���@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��(UJRQRPLF�3ULQFLSOHV�5HODWHG�WR�0HQWDO�
:RUNORDG²3DUW����'HVLJQ�3ULQFLSOHV��,62���������������,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�
6WDQGDUGL]DWLRQ��������>���@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��(UJRQRPLF�5HTXLUHPHQWV�IRU�2IILFH�:RUN�ZLWK�
9LVXDO�'LVSOD\�7HUPLQDOV��9'7V�²3DUW�����*XLGDQFH�RQ�8VDELOLW\��,62���������������
,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������>���@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��(UJRQRPLF�5HTXLUHPHQWV�IRU�:RUN�ZLWK�9LVXDO�
'LVSOD\V�%DVHG�RQ�)ODW�3DQHOV���,62�������������ZLWKGUDZQ���,QWHUQDWLRQDO�
2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������>���@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��(UJRQRPLFV�RI�+XPDQ�6\VWHP�,QWHUDFWLRQ²3DUW�
�����+XPDQ�&HQWHUHG�'HVLJQ�IRU�,QWHUDFWLYH�6\VWHPV��,62����������������,QWHUQDWLRQDO�
2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������>�������������@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��(UJRQRPLFV�RI�+XPDQ�6\VWHP�,QWHUDFWLRQ²3DUW�
�����7HUPLQRORJ\�IRU�(OHFWURQLF�9LVXDO�'LVSOD\V��,62����������������,QWHUQDWLRQDO�
2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������>���@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��(UJRQRPLFV�RI�+XPDQ�6\VWHP�,QWHUDFWLRQ²3DUW�
�����2SWLFDO�/DERUDWRU\�7HVW�0HWKRGV�IRU�(OHFWURQLF�9LVXDO�'LVSOD\V��,62������
����������,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������>���@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��*HQHUDO�5HTXLUHPHQWV�IRU�WKH�&RPSHWHQFH�RI�
7HVWLQJ�DQG�&DOLEUDWLRQ�/DERUDWRULHV��,62�,(&������������(����G�HG��,QWHUQDWLRQDO�
2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������>������������@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��+XPDQ�&HQWHUHG�'HVLJQ�3URFHVV�IRU�,QWHUDFWLYH�
6\VWHPV��,62�������������:LWKGUDZQ��������5HYLVHG�E\�,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�
6WDQGDUGL]DWLRQ��(UJRQRPLFV�RI�+XPDQ�6\VWHP�,QWHUDFWLRQ²3DUW������+XPDQ�&HQWUHG�
'HVLJQ�IRU�,QWHUDFWLYH�6\VWHPV��,62����������������,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�
6WDQGDUGL]DWLRQ��������>�������������@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,QIRUPDWLRQ�7HFKQRORJ\²6RIWZDUH�3URGXFW�
(YDOXDWLRQ��,62�,(&�������������,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������
>���@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,QIRUPDWLRQ�7HFKQRORJ\²6RIWZDUH�8VHU�
'RFXPHQWDWLRQ�3URFHVV��,62�,(&�������������ZLWKGUDZQ���,QWHUQDWLRQDO�2UJDQL]DWLRQ�
IRU�6WDQGDUGL]DWLRQ��������>���@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,QIRUPDWLRQ�7HFKQRORJ\²8VHU�6\VWHP�,QWHUIDFHV�
DQG�6\PEROV²,FRQ�6\PEROV�DQG�)XQFWLRQV��,62�,(&�������������,QWHUQDWLRQDO�
2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������>���@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��/LJKWLQJ�RI�:RUN�3ODFHV��,62������������
,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������>���@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��6RIWZDUH�(QJLQHHULQJ²3URGXFW�4XDOLW\��
,62�,(&������������,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������>��������@�

,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��6RIWZDUH�(QJLQHHULQJ²6RIWZDUH�3URGXFW�4XDOLW\�
5HTXLUHPHQWV�DQG�(YDOXDWLRQ��64XD5(�²&RPPRQ�,QGXVWU\�)RUPDW��&,)��IRU�8VDELOLW\�
7HVW�5HSRUWV��,62�,(&�������������,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������
>���@�
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,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��6\VWHPV�DQG�6RIWZDUH�(QJLQHHULQJ²
5HTXLUHPHQWV�IRU�$FTXLUHUV�DQG�6XSSOLHUV�RI�8VHU�'RFXPHQWDWLRQ��,62�,(&�,(((�
������������,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��������>���@�

,QWHUSRO�(XURSHDQ�([SHUW�*URXS�RQ�)LQJHUSULQW�,GHQWLILFDWLRQ�±�,((*),�,,��0HWKRG�IRU�
)LQJHUSULQW�,GHQWLILFDWLRQ��,QWHUSRO�(XURSHDQ�([SHUW�*URXS�RQ�)LQJHUSULQW�,GHQWLILFDWLRQ�
±�,((*),�,,��������>������@�

,VDDF��'���0��$YLOD��DQG�$��&LDOGLQL��³&RPSDULVRQ�RI�WKH�2ULJLQDO�$PVOHU�*ULG�ZLWK�WKH�
3UHIHUHQWLDO�+\SHUDFXLW\�3HULPHWHU�IRU�'HWHFWLQJ�&KRURLGDO�1HRYDVFXODUL]DWLRQ�LQ�$JH�
5HODWHG�0DFXODU�'HJHQHUDWLRQ�´�2SWRPHWU\������������������>���@�

-DLQ��$���<��&KHQ��DQG�0��'HPLUNXV��³3RUHV�DQG�5LGJHV��+LJK�5HVROXWLRQ�)LQJHUSULQW�0DWFKLQJ�
8VLQJ�/HYHO���)HDWXUHV�´�,(((�7UDQVDFWLRQV�RQ�3DWWHUQ�$QDO\VLV�DQG�0DFKLQH�
,QWHOOLJHQFH������QR��������������±����>������@�

-HIIHU\V��+��7KHRU\�RI�3UREDELOLW\���G�HG��2[IRUG�8QLYHUVLW\�3UHVV��������>���@�
-RUJHQVRQ��-��0HQWRULQJ�3URJUDPV��$Q�2YHUYLHZ��1DWLRQDO�$FDGHP\�RI�3XEOLF�$GPLQLVWUDWLRQ��

������>���@�
-XVOHQ��+��DQG�$��7HQQHU��³0HFKDQLVPV�,QYROYHG�LQ�(QKDQFLQJ�+XPDQ�3HUIRUPDQFH�E\�

&KDQJLQJ�WKH�/LJKWLQJ�LQ�7KH�,QGXVWULDO�:RUNSODFH�´�,QWHUQDWLRQDO�-RXUQDO�RI�,QGXVWULDO�
(UJRQRPLFV������������������>���@�

.DKQHPDQ��'��DQG�$��7YHUVN\��³6XEMHFWLYH�3UREDELOLW\��$�-XGJPHQW�RI�5HSUHVHQWDWLYHQHVV�´�
&RJQLWLYH�3V\FKRORJ\�����-XO\�������������>��@�

.DSODQ��5��DQG�6��.DSODQ��7KH�([SHULHQFH�RI�1DWXUH��$�3V\FKRORJLFDO�3HUVSHFWLYH��&DPEULGJH�
8QLYHUVLW\�3UHVV��������>���@�

.D\H��'��³,GHQWLILFDWLRQ��,QGLYLGXDOL]DWLRQ�DQG�8QLTXHQHVV��:KDW¶V�WKH�'LIIHUHQFH"´�/DZ��
3UREDELOLW\�	�5LVN����������������>�����������@�

.D\H��'��³,QWHUSUHWDWLRQ��$�/HJDO�3HUVSHFWLYH�´�,Q�:LOH\�(QF\FORSHGLD�RI�)RUHQVLF�6FLHQFHV�
HGLWHG�E\�$��0RHQVVHQV�DQG�$��-DPLHVRQ��YRO�����SS������±����-��:LOH\�	�6RQV��������
>���@�

.D\H��'��³3UREDELOLW\��,QGLYLGXDOL]DWLRQ��DQG�8QLTXHQHVV�LQ�)RUHQVLF�6FLHQFH�(YLGHQFH��
/LVWHQLQJ�WR�WKH�$FDGHPLHV�´�%URRNO\Q�/DZ�5HYLHZ�������������������>�����������@�

.D\H��'��³4XHVWLRQLQJ�D�&RXUWURRP�3URRI�RI�WKH�8QLTXHQHVV�RI�)LQJHUSULQWV�´�,QWHUQDWLRQDO�
6WDWLVWLFDO�5HYLHZ������������������>��@�

.D\H��'��³5RXQGLQJ�8S�WKH�8VXDO�6XVSHFWV��$�/HJDO�DQG�/RJLFDO�$QDO\VLV�RI�'1$�'DWDEDVH�
7UDZOV�´�1RUWK�&DUROLQD�/DZ�5HYLHZ������QR���������������±�����>������@�

.D\H��'��7KH�'RXEOH�+HOL[�DQG�WKH�/DZ�RI�(YLGHQFH��+DUYDUG�8QLYHUVLW\�3UHVV��������>����������
��������@�

.D\H��'��³7KH�15&�%XOOHW�/HDG�5HSRUW��6KRXOG�6FLHQFH�&RPPLWWHHV�0DNH�/HJDO�)LQGLQJV"´�
-XULPHWULFV�-RXUQDO�RI�/DZ��6FLHQFH��DQG�7HFKQRORJ\�����������������>���@�

.D\H��'��³7UDZOLQJ�'1$�'DWDEDVHV�IRU�3DUWLDO�0DWFKHV��:KDW�,V�WKH�)%,�$IUDLG�2I"´�&RUQHOO�
-RXUQDO�RI�/DZ�DQG�3XEOLF�3ROLF\������������������>��@�

.D\H��'���'��%HUQVWHLQ��DQG�-��0QRRNLQ��7KH�1HZ�:LJPRUH��$�7UHDWLVH�RQ�(YLGHQFH��([SHUW�
(YLGHQFH���QG�HG��$VSHQ�3XEOLVKHUV��������>�����������������������������������������������
���������������������������������@�

.D\H��'��DQG�'��)UHHGPDQ��³5HIHUHQFH�*XLGH�RQ�6WDWLVWLFV�´�,Q�5HIHUHQFH�0DQXDO�RQ�6FLHQWLILF�
(YLGHQFH�HGLWHG�E\�&RPPLWWHH�RQ�WKH�'HYHORSPHQW�RI�WKH�7KLUG�(GLWLRQ�RI�WKH�5HIHUHQFH�
0DQXDO�RQ�6FLHQWLILF�(YLGHQFH�DQG�&RPPLWWHH�RQ�6FLHQFH��7HFKQRORJ\��DQG�/DZ�3ROLF\�
DQG�*OREDO�$IIDLUV���G�HGLWLRQ��SS������±������1DWLRQDO�$FDGHPLHV�3UHVV��������>���@�
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.D\H��'���9��+DQV��%��'DQQ��HW�DO��³6WDWLVWLFV�LQ�WKH�-XU\�%R[��+RZ�-XURUV�5HVSRQG�WR�
0LWRFKRQGULDO�'1$�3UREDELOLWLHV�´�-RXUQDO�RI�(PSLULFDO�/HJDO�6WXGLHV�����������������
>���@�

.D\H��'��DQG�*��6HQVDEDXJK��³5HIHUHQFH�*XLGH�RQ�'1$�(YLGHQFH�´�5HIHUHQFH�0DQXDO�RQ�
6FLHQWLILF�(YLGHQFH���UG�HG��1DWLRQDO�$FDGHPLHV�3UHVV��������>���@�

.HQW��5��DQG�0��&KLDO��³7DONHU�,GHQWLILFDWLRQ��6FLHQWLILF�6WDWXV�´�,Q�0RGHUQ�6FLHQWLILF�(YLGHQFH��
7KH�/DZ�DQG�6FLHQFH�RI�([SHUW�7HVWLPRQ\�HGLWHG�E\�)DLJPDQ��'���0��6DNV��-��6DQGHUV��HW�
DO���YRO�����SS������±������7KRPVRQ�5HXWHUV�:HVW��������>���@�

.HUVWD��/��³7KH�/DZ��6SHDN��9RLFHSULQW�´�7LPH��-DQXDU\�����������>��@�

.LQJVWRQ��&��³3UREDELOLVWLF�$QDO\VLV�RI�3DUWLDO�)LQJHUSULQW�3DWWHUQV�´�'RFWRUDWH�RI�&ULPLQRORJ\�
GLVV���8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\��������>��@�

.LUNSDWULFN��'��DQG�-��.LUNSDWULFN��(YDOXDWLQJ�7UDLQLQJ�3URJUDPV��7KH�)RXU�/HYHOV���UG�HG��
%HUUHWW�.RHKOHU�3XEOLVKHUV��������>���@�

.RHKOHU��-��³)LQJHUSULQW�(UURU�5DWHV�$QG�3URILFLHQF\�7HVWV��:KDW�7KH\�$UH�$QG�:K\�7KH\�
0DWWHU�´�+DVWLQJV�/DZ�-RXUQDO�������������������>����������������@�

.ROE��'��([SHULHQWLDO�/HDUQLQJ��([SHULHQFH�DV�WKH�6RXUFH�RI�/HDUQLQJ�DQG�'HYHORSPHQW��
3UHQWLFH�+DOO��������>���@�

.ROLFK��0��DQG�6��7DERXQ��³(UJRQRPLFV�0RGHOLQJ�DQG�(YDOXDWLRQ�RI�$XWRPRELOH�6HDW�
&RPIRUW�´�(UJRQRPLFV������QR�����-XQH���������������±����>���@�

.RQ��&��DQG�'��'H�$OZLV��³$�1HZ�&RORXU�9LVLRQ�7HVW�IRU�&OLQLFDO�8VH�´�(\H��/RQGRQ��
(QJODQG�������SW�������������������>���@�

.UDP��.��DQG�0��%UDJDU��³&DUHHU�'HYHORSPHQW�7KURXJK�0HQWRULQJ��$�6WUDWHJLF�$SSURDFK�IRU�
WKH�����V���3DUW�,�´�0HQWRULQJ�,QWHUQDWLRQDO�����QR�����6XPPHU���������±����>���@�

.UDQH��'���6��)RUG��-��*LOGHU��HW�DO��³6HTXHQWLDO�8QPDVNLQJ��$�0HDQV�RI�0LQLPL]LQJ�2EVHUYHU�
(IIHFWV�LQ�)RUHQVLF�'1$�,QWHUSUHWDWLRQ�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV�������������������
>������@�

.U\V]F]XN��.���$��'U\JDMOR��DQG�3��0RULHU��³([WUDFWLRQ�RI�/HYHO���DQG�/HYHO���)HDWXUHV�IRU�
)UDJPHQWDU\�)LQJHUSULQW�&RPSDULVRQ�´�,Q�3URFHHGLQJV�RI�WKH�6HFRQG�&267�$FWLRQ�����
:RUNVKRS����������±����>��@�

.U\V]F]XN��.���$��'U\JDMOR��DQG�3��0RULHU��³6WXG\�RI�WKH�'LVWLQFWLYHQHVV�RI�/HYHO���DQG�/HYHO���
)HDWXUHV�LQ�)UDJPHQWDU\�)LQJHUSULQW�&RPSDULVRQ�´�3UHVHQWHG�DW�WKH�3URFHHGLQJV�RI�
%LRPHWULF�$XWKHQWLFDWLRQ�:RUNVKRS��(&&9��3UDJXH��&]HFK�5HSXEOLF����������±����>��@�

.XPEQDQL��+��³'HUPDWRJO\SKLFV��$�5HYLHZ�´�,Q�$QWKURSRORJ\�7RGD\��7UHQGV��6FRSH�DQG�
$SSOLFDWLRQV��HGLWHG�E\�0��%KDVLQ�DQG�9��%KDVLQ�����±����.DPOD�5DM�(QWHUSULVHV��������
>��@�

.XPKR�7LUH�&R��Y��&DUPLFKDHO������8�6������������������������>���@�

.ZDQ��4��³,QIHUHQFH�RI�,GHQWLW\�RI�6RXUFH�´�3K'�WKHVLV�RI�&ULPLQRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��
%HUNHOH\��������>��@�

.\OHV�Y��:KLWOH\������8�6�������������������>��@�
/DQGULJDQ��&���*��3DUU\��&��%RQHV��HW�DO��³7HPSRUDO�7UHQGV�LQ�5DWHV�RI�3DWLHQW�+DUP�5HVXOWLQJ�

IURP�0HGLFDO�&DUH�´�1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH��������������������>��@�
/DQJHQEXUJ��*��³$�3HUIRUPDQFH�6WXG\�RI�WKH�$&(�9�3URFHVV��$�3LORW�6WXG\�WR�0HDVXUH�WKH�

$FFXUDF\��3UHFLVLRQ��5HSURGXFLELOLW\��5HSHDWDELOLW\��DQG�%LDVDELOLW\�RI�&RQFOXVLRQV�
5HVXOWLQJ�IURP�WKH�$&(�9�3URFHVV�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������QR������������
���±����>�������@�

/DQJHQEXUJ��*��³'HSRVLWLRQ�RI�%ORRG\�)ULFWLRQ�5LGJH�,PSUHVVLRQV�´�-RXUQDO�RI�)RUHQVLF�
,GHQWLILFDWLRQ������QR���������������±�����>��@�
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/DQJHQEXUJ��*��³3LORW�6WXG\��$�6WDWLVWLFDO�$QDO\VLV�RI�WKH�$&(�9�0HWKRGRORJ\²$QDO\VLV�
6WDJH�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ���������������±����>��@�

/DQJHQEXUJ��*��³6FLHQWLILF�5HVHDUFK�LQ�WKH�)RUHQVLF�'LVFLSOLQH�RI�)ULFWLRQ�5LGJH�
,QGLYLGXDOL]DWLRQ�´�,Q�7KH�)LQJHUSULQW�6RXUFHERRN��1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��������
>��@�

/DQJHQEXUJ��*��DQG�&��&KDPSRG��³7KH�*<52�6\VWHP²$�5HFRPPHQGHG�$SSURDFK�WR�0RUH�
7UDQVSDUHQW�'RFXPHQWDWLRQ�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������LVVXH����-XO\�$XJXVW�
�����������±������>��������������@�

/DQJHQEXUJ��*���&��&KDPSRG��7��*HQHVVD\��HW�DO��³,QIRUPLQJ�WKH�-XGJPHQWV�RI�)LQJHUSULQW�
$QDO\VWV�8VLQJ�4XDOLW\�0HWULF�DQG�6WDWLVWLFDO�$VVHVVPHQW�7RROV�´�1DWLRQDO�,QVWLWXWH�RI�
-XVWLFH�,PSUHVVLRQ�DQG�3DWWHUQ�(YLGHQFH�6\PSRVLXP��&OHDUZDWHU��)ORULGD��$XJXVW�������
>������@�

/DQJHQEXUJ��*���&��&KDPSRG��DQG�3��:HUWKHLP��³7HVWLQJ�IRU�3RWHQWLDO�&RQWH[WXDO�%LDV�(IIHFWV�
'XULQJ�WKH�9HULILFDWLRQ�6WDJH�RI�WKH�$&(�9�0HWKRGRORJ\�:KHQ�&RQGXFWLQJ�)LQJHUSULQW�
&RPSDULVRQV�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV������QR�����0D\�����������±����>����������@�

/HDW��6��DQG�*��:RR��³7KH�9DOLGLW\�RI�&XUUHQW�&OLQLFDO�7HVWV�RI�&RQWUDVW�6HQVLWLYLW\�DQG�7KHLU�
$ELOLW\�WR�3UHGLFW�5HDGLQJ�6SHHG�LQ�/RZ�9LVLRQ�´�(\H��/RQGRQ��(QJODQG�������SW����
�������������>���@�

/HH��+��DQG�5��*DHQVVOHQ��HG��$GYDQFHV�LQ�)LQJHUSULQW�7HFKQRORJ\���QG�HG��&5&�3UHVV��������
>���@�

/HH��/���6��)UHGHULFN��DQG�'��$ULHO\��³7U\�,W��<RX¶OO�/LNH�,W��7KH�,QIOXHQFH�RI�([SHFWDWLRQ��
&RQVXPSWLRQ��DQG�5HYHODWLRQ�RQ�3UHIHUHQFHV�IRU�%HHU�´�3V\FKRORJLFDO�6FLHQFH�����
��������������>��@�

/HVOLH��5��³&DSWXULQJ�WKH�'D\OLJKW�'LYLGHQG�LQ�%XLOGLQJV��:K\�DQG�+RZ"´�%XLOGLQJ�DQG�
(QYLURQPHQW������QR�����)HEUXDU\�����������±����>���@�

/HYHVRQ��%��([SHUW�(YLGHQFH�LQ�&ULPLQDO�&RXUWV²7KH�3UREOHP��$GGUHVV�WR�WKH�)RUHQVLF�6FLHQFH�
6RFLHW\��.LQJV�&ROOHJH��8QLYHUVLW\�RI�/RQGRQ��1RYHPEHU�����������>YL@�

/HYLQH��5��(WKLFV�DQG�5HJXODWLRQ�RI�&OLQLFDO�5HVHDUFK���QG�HG��<DOH�8QLYHUVLW\�3UHVV��������>��@�
/HZLFNL�Y��/RQJVKRUH��1R�����������������:/����������DW����1�<��6XS��&W��'HF������������>���@�
/LFKWHQVWHLQ��6���%��)LVFKKRII��DQG�/��3KLOOLSV��³&DOLEUDWLRQ�RI�3UREDELOLWLHV��7KH�6WDWH�RI�WKH�$UW�

WR������´�-XGJPHQW�8QGHU�8QFHUWDLQW\��+HXULVWLFV�DQG�%LDVHV��&DPEULGJH�8QLYHUVLW\�
3UHVV��������>��@�

/LQ��&���-��/LX��-��2VWHUEXUJ��HW�DO��³)LQJHUSULQW�&RPSDULVRQ�,��6LPLODULW\�RI�)LQJHUSULQWV�´�
-RXUQDO�RI�)RUHQVLF�6FLHQFH������QR�����������������>��@�

/RFDUG��(��³/D�3UHXYH�-XGLFLDLUH�SDU�OHV�(PSUHLQWHV�'LJLWDOHV�´�$UFKLYHV�G
$QWKURSRORJLH�
&ULPLQHOOH��GH�0pGHFLQH�/pJDOH�HW�GH�3V\FKRORJLH�1RUPDOH�HW�3DWKRORJLTXH�������������
���±����>�������@�

/RXLV��7��³&RQILGHQFH�,QWHUYDOV�IRU�D�%LQRPLDO�3DUDPHWHU�$IWHU�2EVHUYLQJ�1R�6XFFHVVHV�´�7KH�
$PHULFDQ�6WDWLVWLFLDQ������������������>��@�

/XEHW��6��³([SHUW�:LWQHVVHV��(WKLFV�DQG�3URIHVVLRQDOLVP�´�*HRUJHWRZQ�-RXUQDO�RI�/HJDO�(WKLFV��
����������������>���@�

/XFDV��'��³7KH�(WKLFDO�5HVSRQVLELOLWLHV�RI�WKH�)RUHQVLF�6FLHQWLVW��([SORULQJ�WKH�/LPLWV�´�-RXUQDO�
RI�)RUHQVLF�6FLHQFHV������������������>��@�

/XWKDU��6���'��&LFFKHWWL��%��%HFNHU��³5HVHDUFK�RQ�5HVLOLHQFH��5HVSRQVH�WR�&RPPHQWDULHV�´�&KLOG�
'HYHORSPHQW������QR�����������������>���@�

0DFHR��$��³4XDOLWDWLYH�$VVHVVPHQW�RI�6NLQ�'HIRUPDWLRQ��$�3LORW�6WXG\�´�-RXUQDO�RI�)RUHQVLF�
,GHQWLILFDWLRQ������QR���������������±�����>����������@�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
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����

0DFNOLV��5���7��0HLHU��DQG�0��:HLQKRXV��³(UURU�5DWHV�LQ�&OLQLFDO�5DGLRWKHUDS\�´�-RXUQDO�RI�
&OLQLFDO�2QFRORJ\������������������>��@�

0DJXLUH��0��³&RQWH[W�RI�8VH�:LWKLQ�8VDELOLW\�$FWLYLWLHV�´�,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ�
&RPSXWHU�6WXGLHV����������������±����>��������@�

0DVVDFKXVHWWV�*HQHUDO�/DZV��FK������������>��@�
0F&OHOODQG��-��DQG�'��5XPHOKDUW��³$Q�,QWHUDFWLYH�$FWLYDWLRQ�0RGHO�RI�&RQWH[W�(IIHFWV�LQ�/HWWHU�

3HUFHSWLRQ��3DUW����$Q�$FFRXQW�RI�%DVLF�)LQGLQJV�´�3V\FKRORJLFDO�5HYLHZ������6HSWHPEHU�
������������>��@�

0F&RUPLFN��&��0F&RUPLFN�RQ�(YLGHQFH��(GLWHG�E\�.HQQHWK�%URXQ���WK�HG��7KRPVRQ�:HVW��
������>�������������������@�

0HOHQGH]�'LD]�Y��0DVVDFKXVHWWV������6��&W���������������������>��@�
0HOVD��-��DQG�'��&RKQ��'HFLVLRQ�DQG�(VWLPDWLRQ�7KHRU\��0F*UDZ�+LOO��������>��@�
0HVKNDWL��1��³+XPDQ�)DFWRUV�LQ�/DUJH�6FDOH�7HFKQRORJLFDO�6\VWHPV¶�$FFLGHQWV��7KUHH�0LOH�

,VODQG��%KRSDO��&KHUQRE\O�´�2UJDQL]DWLRQ�	�(QYLURQPHQW�����QR�����-XQH�����������±����
>���@�

0LFURVRIW�/HDUQLQJ�:KLWHSDSHU��7KH�9DOXH�RI�&HUWLILFDWLRQ��&RQQHFWLQJ�WKH�'RWV�%HWZHHQ�
(PSOR\HUV�DQG�(PSOR\HHV��0LFURVRIW�&RUSRUDWLRQ��0DUFK�������>���@�

0LGHQD��(���$��'HJOL��0��%ODU]LQR��HW�DO��³0DFXODU�)XQFWLRQ�,PSDLUPHQW�LQ�(\HV�ZLWK�(DUO\�$JH�
5HODWHG�0DFXODU�'HJHQHUDWLRQ�´�,QYHVWLJDWLYH�2SKWKDOPRORJ\�	�9LVXDO�6FLHQFH�����
�)HEUXDU\�������������>���@�

0LOOHU��/��³3URFHGXUDO�%LDV�LQ�)RUHQVLF�6FLHQFH�([DPLQDWLRQV�RI�+XPDQ�+DLU�´�/DZ�DQG�+XPDQ�
%HKDYLRU������QR�����-XQH�������������>��@�

0QRRNLQ��-��³)LQJHUSULQW�(YLGHQFH�LQ�DQ�$JH�RI�'1$�3URILOLQJ�´�%URRNO\Q�/DZ�5HYLHZ�����
������������>YL�����@�

0QRRNLQ��-��³7KH�&RXUWV��WKH�1$6��DQG�WKH�)XWXUH�RI�)RUHQVLF�6FLHQFH�´�%URRNO\Q�/DZ�5HYLHZ��
����QR������������������>�����������@�

0QRRNLQ��-��³7KH�9DOLGLW\�RI�/DWHQW�)LQJHUSULQW�,GHQWLILFDWLRQ��&RQIHVVLRQV�RI�D�)LQJHUSULQWLQJ�
0RGHUDWH�´�/DZ��3UREDELOLW\�	�5LVN�����������������>���@�

0QRRNLQ��-���6��&ROH��,��'URU��HW�DO��³7KH�1HHG�IRU�D�5HVHDUFK�&XOWXUH�LQ�WKH�)RUHQVLF�6FLHQFHV�´�
8&/$�/DZ�5HYLHZ������������������>���@�

0RDOOHP��$��³8VDELOLW\�RI�6RIWZDUH�2QOLQH�'RFXPHQWDWLRQ��$�8VHU�6WXG\�´�+&,�,QWHUQDWLRQDO����
�������������>���@�

0RQWpV�0LFy��5��DQG�7��)HUUHU�%ODVFR��³&RQWUDVW�6HQVLWLYLW\�/RVV�LQ�WKH�3HULSKHUDO�9LVXDO�)LHOG�
)ROORZLQJ�/DVHU�LQ�6LWX�.HUDWRPLOHXVLV�´�-RXUQDO�RI�&DWDUDFW�DQG�5HIUDFWLYH�6XUJHU\�����
��������������>���@�

0RUULVRQ��*��³0HDVXULQJ�WKH�9DOLGLW\�DQG�5HOLDELOLW\�RI�)RUHQVLF�/LNHOLKRRG�5DWLR�6\VWHPV�´�
6FLHQFH�	�-XVWLFH����������������±�����>���@�

0RUULVRQ��:���(��+DDV��'��6KDIIQHU��HW�DO��³1RLVH��6WUHVV��DQG�$QQR\DQFH�LQ�D�3HGLDWULF�,QWHQVLYH�
&DUH�8QLW�´�&ULWLFDO�&DUH�0HGLFLQH������QR�����������������>���@�

0RVHV��.��³$QDWRP\�RI�(UURU�´�3UHVHQWHG�DW�,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�,GHQWLILFDWLRQ���WK�
,QWHUQDWLRQDO�(GXFDWLRQDO�&RQIHUHQFH��6W��/RXLV��0LVVRXUL��$XJXVW�������>��@�

0RVHV��.��³$XWRPDWHG�)LQJHUSULQW�,GHQWLILFDWLRQ�6\VWHP��$),6��´�7KH�)LQJHUSULQW�6RXUFHERRN��
1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��������>������@�

0X]DPPLO��0���$��.KDQ��)��+DVDQ��HW�DO��³(IIHFW�RI�1RLVH�RQ�+XPDQ�3HUIRUPDQFH�8QGHU�
9DULDEOH�/RDG�LQ�D�'LH�&DVWLQJ�,QGXVWU\�±�$�&DVH�6WXG\�´�-RXUQDO�RI�(QYLURQPHQWDO�
6FLHQFH�(QJLQHHULQJ�����������������>���@�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
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1DQFH��'��DQG�6��0RUULV��³-XURU�8QGHUVWDQGLQJ�RI�'1$�(YLGHQFH��$Q�(PSLULFDO�$VVHVVPHQW�RI�
3UHVHQWDWLRQ�)RUPDWV�IRU�7UDFH�(YLGHQFH�ZLWK�D�5HODWLYHO\�6PDOO�5DQGRP�0DWFK�
3UREDELOLW\�´�-RXUQDO�RI�/HJDO�6WXGLHV������������������>���@�

1DWLRQDO�$FDGHP\�RI�6FLHQFHV��,QVWLWXWH�RI�0HGLFLQH��%RDUG�RQ�+HDOWK�&DUH�6HUYLFHV��.HHSLQJ�
3DWLHQWV�6DIH��7UDQVIRUPLQJ�WKH�:RUN�(QYLURQPHQW�IRU�1XUVHV��1DWLRQDO�$FDGHPLHV�
3UHVV��������>���@�

1DWLRQDO�$FDGHP\�RI�6FLHQFHV��,QVWLWXWH�RI�0HGLFLQH��&RPPLWWHH�RQ�4XDOLW\�RI�+HDOWK�&DUH�LQ�
$PHULFD��7R�(UU�,V�+XPDQ��%XLOGLQJ�$�6DIHU�+HDOWK�6\VWHP��1DWLRQDO�$FDGHPLHV�3UHVV��
������>YL���������@�

1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�%HKDYLRUDO�DQG�6RFLDO�
6FLHQFH�5HVHDUFK�WR�,PSURYH�,QWHOOLJHQFH�$QDO\VLV�IRU�1DWLRQDO�6HFXULW\��,QWHOOLJHQFH�
$QDO\VLV�IRU�7RPRUURZ��$GYDQFHV�IURP�WKH�%HKDYLRUDO�DQG�6RFLDO�6FLHQFHV��1DWLRQDO�
$FDGHPLHV�3UHVV��������>��@�

1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�'1$�)RUHQVLF�
6FLHQFH��$Q�8SGDWH��7KH�(YDOXDWLRQ�RI�)RUHQVLF�'1$�(YLGHQFH��1DWLRQDO�$FDGHPLHV�
3UHVV��������>��������������������@�

1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�'1$�7HFKQRORJ\�LQ�
)RUHQVLF�6FLHQFH��'1$�7HFKQRORJ\�LQ�)RUHQVLF�6FLHQFH��1DWLRQDO�$FDGHPLHV�3UHVV��
������>�������@�

1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�(YDOXDWLRQ�RI�6RXQG�
6SHFWURJUDPV��2Q�WKH�7KHRU\�DQG�3UDFWLFH�RI�9RLFH�,GHQWLILFDWLRQ��1DWLRQDO�$FDGHPLHV�
3UHVV��������>����������@�

1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�,GHQWLI\LQJ�WKH�1HHGV�
RI�WKH�)RUHQVLF�6FLHQFH�&RPPXQLW\��6WUHQJWKHQLQJ�)RUHQVLF�6FLHQFH�LQ�WKH�8QLWHG�
6WDWHV��$�3DWK�)RUZDUG��1DWLRQDO�$FDGHPLHV�3UHVV��������>�������������������������������
��������������������������������������������������@�

1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�RQ�6FLHQWLILF�$VVHVVPHQW�
RI�%XOOHW�/HDG�(OHPHQWDO�&RPSRVLWLRQ�&RPSDULVRQ��)RUHQVLF�$QDO\VLV��:HLJKLQJ�%XOOHW�
/HDG�(YLGHQFH��1DWLRQDO�$FDGHPLHV�3UHVV��������>������������@�

1DWLRQDO�$FDGHP\�RI�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��&RPPLWWHH�WR�5HYLHZ�WKH�6FLHQWLILF�
(YLGHQFH�RQ�WKH�3RO\JUDSK��7KH�3RO\JUDSK�DQG�/LH�'HWHFWLRQ��1DWLRQDO�$FDGHPLHV�3UHVV��
������>���@�

1DWLRQDO�&RQIHUHQFH�RI�6WDWH�/HJLVODWXUHV��6WUHQJWKHQLQJ�)RUHQVLF�6FLHQFH�2YHUVLJKW��1DWLRQDO�
&RQIHUHQFH�RI�6WDWH�/HJLVODWXUHV��)HEUXDU\�������>���@�

1DWLRQDO�,QVWLWXWH�RI�-XVWLFH�DQG�6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�
7HFKQRORJ\��7KH�)LQJHUSULQW�6RXUFHERRN��1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��$XJXVW�������>YL��
���������������@�

1HXPDQQ��&���&��&KDPSRG��5��3XFK�6ROLV��HW�DO��³&RPSXWDWLRQ�RI�/LNHOLKRRG�5DWLRV�LQ�
)LQJHUSULQW�,GHQWLILFDWLRQ�IRU�&RQILJXUDWLRQV�RI�$Q\�1XPEHU�RI�0LQXWLDH�´�-RXUQDO�RI�
)RUHQVLF�6FLHQFHV������QR��������������±����>��������������@�

1HXPDQQ��&���&��&KDPSRG��5��3XFK�6ROLV��HW�DO��³&RPSXWDWLRQ�RI�/LNHOLKRRG�5DWLRV�LQ�
)LQJHUSULQW�,GHQWLILFDWLRQ�IRU�&RQILJXUDWLRQV�RI�7KUHH�0LQXWLDH�´�-RXUQDO�RI�)RUHQVLF�
6FLHQFHV�������������������>������@�

1HXPDQQ��&���,��(YHWW��DQG�-��6NHUUHWW��³4XDQWLI\LQJ�WKH�:HLJKW�RI�(YLGHQFH�IURP�D�)RUHQVLF�
)LQJHUSULQW�&RPSDULVRQ��$�1HZ�3DUDGLJP�´�-RXUQDO�RI�WKH�5R\DO�6WDWLVWLFDO�6RFLHW\��
6HULHV�$��IRUWKFRPLQJ��>��@�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
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1HYLG��-��³(IIHFWV�RI�%UDQG�/DEHOLQJ�RQ�5DWLQJV�RI�3URGXFW�4XDOLW\��3HUFHSWXDO�DQG�0RWRU�6NLOOV��
����������������>��@�

1LFNHUVRQ��5��³&RQILUPDWLRQ�%LDV��$�8ELTXLWRXV�3KHQRPHQRQ�LQ�0DQ\�*XLVHV�´�5HYLHZ�RI�
*HQHUDO�3V\FKRORJ\�����������������>������@�

1LHOVHQ��-��8VDELOLW\�(QJLQHHULQJ��0RUJDQ�.DXIPDQQ��������>�������������@�
1LOO��1��³,4)��,PDJH�4XDOLW\�RI�)LQJHUSULQW��6RIWZDUH�$SSOLFDWLRQ�´�0,75(��0D\��������

$FFHVVHG�$SULO�����������KWWS���ZZZ�PLWUH�RUJ�WHFK�PWI���>��@�
1RZHLU��0��³1RLVH�([SRVXUH�DV�5HODWHG�WR�3URGXFWLYLW\��'LVFLSOLQDU\�$FWLRQV��$EVHQWHHLVP��DQG�

$FFLGHQWV�$PRQJ�7H[WLOH�:RUNHUV�´�-RXUQDO�RI�6DIHW\�5HVHDUFK������������������>���@�
2IILFH�RI�0DQDJHPHQW�DQG�%XGJHW��)LQDO�,QIRUPDWLRQ�4XDOLW\�%XOOHWLQ�IRU�3HHU�5HYLHZ��2IILFH�

RI�0DQDJHPHQW�DQG�%XGJHW��'HFHPEHU�����������>YLL@�
2ODRVXP��$���2��2JXQGLUDQ��DQG�-��7RELK��³+HDOWK�+D]DUGV�RI�1RLVH��$�5HYLHZ�$UWLFOH�´�

5HVHDUFK�-RXUQDO�RI�0HGLFDO�6FLHQFHV�����������������>���@�
2VWHUEXUJ��-��³$Q�,QTXLU\�LQWR�WKH�1DWXUH�RI�3URRI��7KH�,GHQWLW\�RI�)LQJHUSULQWV�´�-RXUQDO�RI�

)RUHQVLF�6FLHQFHV�����QR���������������±����>�����������@�
2VWHUEXUJ��-���7��3DUWKDVDUDWK\��7��5DJKDYDQ��HW�DO��³'HYHORSPHQW�RI�D�0DWKHPDWLFDO�)RUPXOD�IRU�

WKH�&DOFXODWLRQ�RI�)LQJHUSULQW�3UREDELOLWLHV�%DVHG�RQ�,QGLYLGXDO�&KDUDFWHULVWLFV�´�-RXUQDO�
RI�WKH�$PHULFDQ�6WDWLVWLFDO�$VVRFLDWLRQ������������������>��@�

3DJH��0���-��7D\ORU��DQG�0��%OHQNLQ��³)RUHQVLF�,GHQWLILFDWLRQ�6FLHQFH�(YLGHQFH�6LQFH�'DXEHUW��
3DUW�,,²-XGLFLDO�5HDVRQLQJ�LQ�'HFLVLRQV�WR�([FOXGH�)RUHQVLF�,GHQWLILFDWLRQ�(YLGHQFH�RQ�
*URXQGV�RI�5HOLDELOLW\�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV�����������������±������>���@�

3DJH��0���-��7D\ORU��DQG�0��%OHQNLQ��³8QLTXHQHVV�LQ�WKH�)RUHQVLF�,GHQWLILFDWLRQ�6FLHQFHV²)DFW�
RU�)LFWLRQ"´�)RUHQVLF�6FLHQFH�,QWHUQDWLRQDO������������������������>��@�

3DOPHU��6��³7KH�(IIHFWV�RI�&RQWH[WXDO�6FHQHV�RQ�WKH�,GHQWLILFDWLRQ�RI�2EMHFWV�´�0HPRU\�DQG�
&RJQLWLRQ�����������������>��@�

3DQNDQWL��6���6��3UDEKDNDU��DQG�$��-DLQ��³2Q�WKH�,QGLYLGXDOLW\�RI�)LQJHUSULQWV�´�,(((�
7UDQVDFWLRQV�RQ�3DWWHUQ�$QDO\VLV�DQG�0DFKLQH�,QWHOOLJHQFH������QR������������������>����
���@�

3DUPLJLDQL��*��0RGHOLQJ�LQ�0HGLFDO�'HFLVLRQ�0DNLQJ��$�%D\HVLDQ�$SSURDFK��:LOH\��������>��@�
3DUVRQV��1���-��6PLWK��(��7K|QQHV��HW�DO��³5RWDWLRQDOO\�,QYDULDQW�6WDWLVWLFV�IRU�([DPLQLQJ�WKH�

(YLGHQFH�IURP�WKH�3RUHV�LQ�)LQJHUSULQWV�´�/DZ�3UREDELOLW\�	�5LVN�����QR���������������
>��@�

3HQGHUJUDVV�Y��6WDWH������1�(��G�����������,QG���������>��@�
3HRSOH�Y��&ODUN������3��G�������&DO���������>���@�
3HRSOH�Y��&XD������&DO�5SWU��G������&DO��&W��$SS���������>���@�
3HRSOH�Y��0F&ODQDKDQ������1�(��G�����������,OO���������>��@�
3HRSOH�Y��0F'DQLHO������1�:��G������0LFK���������>��@�
3HRSOH�Y��0F:KRUWHU������3��G������&DO���������>��@�
3HRSOH�Y��:LOOLDPV������1�(���G�����������,OO���������FHUW��JUDQWHG�VXE�QRP��:LOOLDPV�Y��,OOLQRLV��

���8�6�/�:��������8�6��-XQH������������>��@�
3HUOLQ��0���-��.DGDQH��DQG�5��&RWWRQ��³0DWFK�/LNHOLKRRG�5DWLR�IRU�8QFHUWDLQ�*HQRW\SHV�´�/DZ��

3UREDELOLW\�	�5LVN�����������������>��@�
3HWHUVRQ��-���*��/LQ��0��+R��HW�DO��³7KH�)HDVLELOLW\�RI�([WHUQDO�%OLQG�'1$�3URILFLHQF\�7HVWLQJ�´�

-RXUQDO�RI�)RUHQVLF�6FLHQFHV�����������������>��@�
3HWHUVRQ��3���&��'UH\IXV��0��*LVFKH��HW�DO��³/DWHQW�3ULQWV��$�3HUVSHFWLYH�RQ�WKH�6WDWH�RI�WKH�

6FLHQFH�´�)RUHQVLF�6FLHQFH�&RPPXQLFDWLRQV������QR�����2FWREHU��������>����������������
������������������@�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�
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3LHUFH�Y��*LOFKULVW������)��G���������WK�&LU���������>��@�
3RWFKHQ��(���-��*DUG��3��/D]DU��HW�DO��³7KH�(IIHFW�RI�&OLQLFDO�+LVWRU\�'DWD�RQ�&KHVW�)LOP�

,QWHUSUHWDWLRQ��'LUHFWLRQ�RU�'LVWUDFWLRQ"´�,QYHVWLJDWLYH�5DGLRORJ\������������������>����
��@�

3RZHUV��0��³3DSHU�7RROV�IRU�$VVHVVLQJ�9LVXDO�)XQFWLRQ�´�2SWRPHWU\�	�9LVLRQ�6FLHQFH�����
�������������>���@�

3ULYDF\�$FW�RI���������8�6�&�������D�E������>��@�
3URQLQ��(��³3HUFHSWLRQ�DQG�0LVSHUFHSWLRQ�RI�%LDV�LQ�+XPDQ�-XGJPHQW�´�7UHQGV�LQ�&RJQLWLYH�

6FLHQFH������-DQXDU\������������>��@�
5��Y��6PLWK�������(:&$�&ULP�������>YL@�
5DQG��6���0��6FK�UHQNDPS��DQG�%��%ULQNPDQQ��³7KH�*('1$3��*HUPDQ�'1$�3URILOLQJ�*URXS��

%OLQG�7ULDO�&RQFHSW�´�,QWHUQDWLRQDO�-RXUQDO�RI�/HJDO�0HGLFLQH�������QR�����������������
>������@�

5DQG��6���0��6FK�UHQNDPS��DQG�%��%ULQNPDQQ��³7KH�*('1$3��*HUPDQ�'1$�3URILOLQJ�*URXS��
%OLQG�7ULDO�&RQFHSW�3DUW�,,��7UHQGV�DQG�'HYHORSPHQWV�´�,QWHUQDWLRQDO�-RXUQDO�RI�/HJDO�
0HGLFLQH�������QR���������������>��@�

5DWKD��1���6��&KHQ��DQG�$��-DLQ��³$GDSWLYH�)ORZ�2ULHQWDWLRQ�%DVHG�)HDWXUH�([WUDFWLRQ�LQ�
)LQJHUSULQW�,PDJHV�´�3DWWHUQ�5HFRJQLWLRQ�������������������>��@�

5HDVRQ��-��+XPDQ�(UURU��&DPEULGJH�8QLYHUVLW\�3UHVV��������>������������@�
5HWWLJ��0��³1RERG\�5HDGV�'RFXPHQWDWLRQ�´�&RPPXQLFDWLRQV�RI�WKH�$&0�����������������>���@�
5LFKPRQG��6��'R�)LQJHUSULQW�5LGJHV�DQG�&KDUDFWHULVWLFV�:LWKLQ�5LGJHV�&KDQJH�ZLWK�3UHVVXUH"�

$XVWUDOLDQ�)HGHUDO�3ROLFH��)RUHQVLF�6HUYLFHV��������>���������@�
5LVLQJHU��'���0��6DNV��:��7KRPSVRQ��HW�DO��³7KH�'DXEHUW�.XPKR�,PSOLFDWLRQV�RI�2EVHUYHU�

(IIHFWV�LQ�)RUHQVLF�6FLHQFH��+LGGHQ�3UREOHPV�RI�([SHFWDWLRQ�DQG�6XJJHVWLRQ�´�
&DOLIRUQLD�/DZ�5HYLHZ������QR�����-DQXDU\��������>������@�

5REHUWV��.��³6RPH�&KDUDFWHULVWLFV�RI�2QH�7\SH�RI�+LJK�5HOLDELOLW\�2UJDQL]DWLRQ�´�2UJDQL]DWLRQ�
6FLHQFH�����QR�����������������>���@�

5REHUWV��.��DQG�5��%HD��³0XVW�$FFLGHQWV�+DSSHQ"�/HVVRQV�IURP�+LJK�5HOLDELOLW\�
2UJDQL]DWLRQV�´�$FDGHP\�RI�0DQDJHPHQW�([HFXWLYH������QR����������������>���@�

5REHUWVRQ��%��DQG�*��9LJQDX[��,QWHUSUHWLQJ�(YLGHQFH��(YDOXDWLQJ�)RUHQVLF�6FLHQFH�LQ�WKH�
&RXUWURRP��-RKQ�:LOH\�	�6RQV��������>�������@�

5RFKOLQ��*��³'HILQLQJ�µ+LJK�5HOLDELOLW\¶�2UJDQL]DWLRQV�LQ�3UDFWLFH��$�7D[RQRPLF�3URORJXH�´�,Q�
1HZ�&KDOOHQJHV�WR�8QGHUVWDQGLQJ�2UJDQL]DWLRQV��0DFPLOODQ��������>���@�

5RGG\��$��DQG�-��6WRV]��³)LQJHUSULQW�)HDWXUHV²6WDWLVWLFDO�$QDO\VLV�DQG�6\VWHP�3HUIRUPDQFH�
(VWLPDWHV�´�3URFHHGLQJV�RI�WKH�,(((������QR����������������±������>���������@�

5RVHNLQG��0���3��*DQGHU��/��&RUQHOO��HW�DO��&UHZ�)DFWRUV�LQ�)OLJKW�2SHUDWLRQV�;��$OHUWQHVV�
0DQDJHPHQW�LQ�)OLJKW�2SHUDWLRQV�(GXFDWLRQ�0RGXOH��1DWLRQDO�$HURQDXWLFV�DQG�6SDFH�
$GPLQLVWUDWLRQ��������>���@�

5RWKPDQ��.���6��*UHHQODQG��DQG�7��/DVK��0RGHUQ�(SLGHPLRORJ\���G�HG��/LSSLQFRWW��:LOOLDPV��	�
:LONLQV��������>������@�

5R\DO�&DQDGLDQ�0RXQWHG�3ROLFH��)LQJHUSULQW�0DQXDO��&KDSWHU����5R\DO�&DQDGLDQ�0RXQWHG�
3ROLFH��������>������@�

57,�,QWHUQDWLRQDO��³)RUHQVLF�6FLHQFH�(GXFDWLRQ��:HE�%DVHG�3URIHVVLRQDO�'HYHORSPHQW�DQG�
&RQWLQXLQJ�(GXFDWLRQ�IRU�)RUHQVLF�6FLHQWLVWV�´�$FFHVVHG�1RYHPEHU�����������
KWWS���ZZZ�UWL�RUJ�SDJH�FIP�)RUHQVLFB6FLHQFHB(GXFDWLRQ��>���@�

6DIHUVWHLQ��5��&ULPLQDOLVWLFV��$Q�,QWURGXFWLRQ�WR�)RUHQVLF�6FLHQFH��3UHQWLFH�+DOO��������>���@�
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6DNV��0��³0HUOLQ�DQG�6RORPRQ��/HVVRQV�)URP�WKH�/DZ¶V�)RUPDWLYH�(QFRXQWHUV�ZLWK�)RUHQVLF�
,GHQWLILFDWLRQ�6FLHQFH�´�+DVWLQJV�/DZ�-RXUQDO�������������������>��@�

6DNV��0��DQG�-��.RHKOHU��³7KH�,QGLYLGXDOL]DWLRQ�)DOODF\�LQ�)RUHQVLF�6FLHQFH�(YLGHQFH�´�
9DQGHUELOW�/DZ�5HYLHZ������������������>��@�

6DNV��0���'��5LVLQJHU��5��5RVHQWKDO��HW�DO��³&RQWH[W�(IIHFWV�LQ�)RUHQVLF�6FLHQFH��$�5HYLHZ�DQG�
$SSOLFDWLRQ�RI�WKH�6FLHQFH�RI�6FLHQFH�WR�&ULPH�/DERUDWRU\�3UDFWLFH�LQ�WKH�8QLWHG�6WDWHV�´�
6FLHQFH�DQG�-XVWLFH������QR�����$SULO�±�-XQH������������>��@�

6DQGHUV��-��DQG�(��0F&RUPLFN��+XPDQ�)DFWRUV�(QJLQHHULQJ�DQG�'HVLJQ��0F*UDZ�+LOO�
6FLHQFH�(QJLQHHULQJ�0DWK��������>YL�����@�

6DQWDPDULD�%HOWUDQ��)��³$�1HZ�0HWKRG�IRU�(YDOXDWLQJ�5LGJH�&KDUDFWHULVWLFV�´�)LQJHUSULQW�DQG�
,GHQWLILFDWLRQ�0DJD]LQH������QR������������>��@�

6DQWDPDULD�%HOWUDQ��)��³6RXV�&RPPLVVLRQ�i�OD�'DFW\ORVFRSLH��1RXYHDX[�&RQFHSWV�G¶eYDOXDWLRQ�
GHV�3RLQWV�&DUDFWpULVWLTXHV�GH�)��6DQWDPDULD�%HOWUDQ�´�$VVHPEOpH�*pQpUDOH�GH�OD�
&RPPLVVLRQ�,QWHUQDWLRQDO�GH�3ROLFH�&ULPLQHOOH�±�2VOR�����-XQH�������>��@�

6DQWDPDULD�%HOWUDQ��)��³8QH�1RXYHOOH�0pWKRGH�G¶eYDOXDWLRQ�GHV�3RLQWV�&DUDFWHULVWLTXHV�GHV�
&UrWHV�3DSLOODLUHV�´�$VVHPEOpH�*pQpUDOH�GH�OD�&RPPLVVLRQ�,QWHUQDWLRQDO�GH�3ROLFH�
&ULPLQHOOH�±�2VOR����±���-XQH�������>��@�

6DYLHUV��.��³)ULFWLRQ�6NLQ�&KDUDFWHULVWLFV��$�6WXG\�DQG�&RPSDULVRQ�RI�3URSRVHG�6WDQGDUGV�´�
-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������������������>��@�

6FKUHLEHU��0��³7KH�&OLQLFDO�+LVWRU\�DV�D�)DFWRU�LQ�5RHQWJHQRJUDP�,QWHUSUHWDWLRQ�´�7KH�-RXUQDO�
RI�WKH�$PHULFDQ�0HGLFDO�$VVRFLDWLRQ�������������������>��@�

6FLHQWLILF�:RUNLQJ�*URXS�IRU�)LUHDUPV�DQG�7RROPDUNV��*XLGHOLQHV�IRU�WKH�6WDQGDUGL]DWLRQ�RI�
&RPSDULVRQ�'RFXPHQWDWLRQ��6FLHQWLILF�:RUNLQJ�*URXS�IRU�)LUHDUPV�DQG�7RROPDUNV��
2FWREHU�������>��@�

6FLHQWLILF�:RUNLQJ�*URXS�IRU�WKH�$QDO\VLV�RI�6HL]HG�'UXJV��6FLHQWLILF�:RUNLQJ�*URXS�IRU�WKH�
$QDO\VLV�RI�6HL]HG�'UXJV��6:*'58*��5HFRPPHQGDWLRQV��5HYLVLRQ������6FLHQWLILF�
:RUNLQJ�*URXS�IRU�WKH�$QDO\VLV�RI�6HL]HG�'UXJV��-DQXDU\�������>������@�

6FLHQWLILF�:RUNLQJ�*URXS�IRU�WKH�$QDO\VLV�RI�6HL]HG�'UXJV��6XSSOHPHQWDO�'RFXPHQW�6'���IRU�
3DUW�,��$�&RGH�RI�3URIHVVLRQDO�3UDFWLFH�IRU�'UXJ�$QDO\VWV��6FLHQWLILF�:RUNLQJ�*URXS�IRU�
WKH�$QDO\VLV�RI�6HL]HG�'UXJV��2FWREHU�������>����5HFRPPHQGDWLRQ������������
�5HFRPPHQGDWLRQ�������������5HFRPPHQGDWLRQ��������������5HFRPPHQGDWLRQ�������@�

6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��$�0RGHO�3ROLF\�
IRU�)ULFWLRQ�5LGJH�([DPLQHU�3URIHVVLRQDO�&RQGXFW��9HUVLRQ������6FLHQWLILF�:RUNLQJ�
*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��'HFHPEHU�������>��������@�

6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��'UDIW�IRU�
&RPPHQW��6WDQGDUG�IRU�WKH�'HILQLWLRQ�DQG�0HDVXUHPHQW�RI�5DWHV�RI�(UURUV�DQG�
,QDSSURSULDWH�'HFLVLRQV�LQ�)ULFWLRQ�5LGJH�([DPLQDWLRQ��9HUVLRQ������6FLHQWLILF�:RUNLQJ�
*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��)HEUXDU\�������>��@�

6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��'UDIW�IRU�
&RPPHQW��6WDQGDUGV�IRU�([DPLQLQJ�)ULFWLRQ�5LGJH�,PSUHVVLRQV�DQG�5HVXOWLQJ�
&RQFOXVLRQV��7R�5HSODFH��)ULFWLRQ�5LGJH�([DPLQDWLRQ�0HWKRGRORJ\�IRU�/DWHQW�3ULQW�
([DPLQHUV��9HUVLRQ�������DQG�6WDQGDUGV�IRU�&RQFOXVLRQV��9HUVLRQ�������9HUVLRQ������
6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��$XJXVW�
������>�����������@�

6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��*ORVVDU\��9HUVLRQ�
�����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��0D\�
������>���@�
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6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��4XDOLW\�$VVXUDQFH�
*XLGHOLQHV�IRU�/DWHQW�3ULQW�([DPLQHUV��9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�
)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6HSWHPEHU�������>�����*XLGHOLQH���������
���@�

6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WDQGDUG�IRU�
)ULFWLRQ�5LGJH�$XWRPDWLRQ�7UDLQLQJ��/DWHQW�7HQSULQW���9HUVLRQ������6FLHQWLILF�:RUNLQJ�
*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��0D\�������>���@�

6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WDQGDUG�IRU�WKH�
$SSOLFDWLRQ�RI�%OLQG�9HULILFDWLRQ�RI�)ULFWLRQ�5LGJH�([DPLQDWLRQV��9HUVLRQ������6FLHQWLILF�
:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��)HEUXDU\�������>���@�

6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WDQGDUG�IRU�WKH�
'RFXPHQWDWLRQ�RI�$QDO\VLV��&RPSDULVRQ��(YDOXDWLRQ��DQG�9HULILFDWLRQ��$&(�9���/DWHQW���
9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�
7HFKQRORJ\��)HEUXDU\�������>��������������@�

6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WDQGDUG�
7HUPLQRORJ\�RI�)ULFWLRQ�5LGJH�([DPLQDWLRQ��7R�5HSODFH��*ORVVDU\��9HUVLRQ�������
9HUVLRQ����6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��
)HEUXDU\�����������>�����������@�

6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WDQGDUGV�IRU�
&RQFOXVLRQV��9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�
DQG�7HFKQRORJ\��6HSWHPEHU�������>�����������@�

6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WDQGDUGV�IRU�WKH�
0LQLPXP�4XDOLILFDWLRQV�DQG�7UDLQLQJ�WR�&RPSHWHQF\�IRU�)ULFWLRQ�5LGJH�([DPLQHU�
7UDLQHHV��/DWHQW�7HQSULQW���9HUVLRQ������6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�
$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��)HEUXDU\�������>��������@�

6FLHQWLILF�:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��6WUHQJWKHQLQJ�
)RUHQVLF�6FLHQFH�LQ�WKH�8QLWHG�6WDWHV��$�3DWK�)RUZDUG��3RVLWLRQ�6WDWHPHQW��6FLHQWLILF�
:RUNLQJ�*URXS�RQ�)ULFWLRQ�5LGJH�$QDO\VLV��6WXG\�DQG�7HFKQRORJ\��������>������������
���������������@�

6FLHQWLILF�:RUNLQJ�*URXS�RQ�0DWHULDOV�$QDO\VLV��)RUHQVLF�+XPDQ�+DLU�([DPLQDWLRQ�
*XLGHOLQHV��6FLHQWLILF�:RUNLQJ�*URXS�RQ�0DWHULDOV�$QDO\VLV��$SULO�������>��@�

6FORYH��6��³7KH�2FFXUUHQFH�RI�)LQJHUSULQW�&KDUDFWHULVWLFV�DV�D�7ZR�'LPHQVLRQDO�3RLVVRQ�
3URFHVV�´�&RPPXQLFDWLRQV�LQ�6WDWLVWLFV�±�7KHRUHWLFDO�0HWKRGV��$���������������>��@�

6FORYH��6��³7KH�2FFXUUHQFH�RI�)LQJHUSULQW�&KDUDFWHULVWLFV�DV�D�7ZR�'LPHQVLRQDO�3URFHVV�´�
-RXUQDO�RI�WKH�$PHULFDQ�6WDWLVWLFDO�$VVRFLDWLRQ������������������>��@�

6HD&UHVW�&RPSDQ\��³7KH�9DOXH�RI�&HUWLILFDWLRQ�´�&UHGHQWLDOLQJ�7DON��$XJXVW�����������
$FFHVVHG�2FWREHU�����������KWWS���VHDFUHVWFRPSDQ\�EORJVSRW�FRP���������YDOXH�RI�
DFFUHGLWDWLRQ�KWPO��>���@�

6HQGHUV��-��DQG�1��0RUD\��+XPDQ�(UURU��&DXVH��3UHGLFWLRQ��DQG�5HGXFWLRQ��3V\FKRORJ\�3UHVV��
������>���@�

6HSSlQHQ��2���:��)LVN��DQG�4��/HL��(IIHFW�RI�7HPSHUDWXUHV�RQ�7DVN�3HUIRUPDQFH�LQ�2IILFH�
(QYLURQPHQW��+HOVLQNL�8QLY��RI�7HFKQRORJ\��/DERUDWRU\�RI�+HDWLQJ��9HQWLODWLQJ��DQG�$LU�
&RQGLWLRQLQJ��-XO\�������>���@�

6KULYDVWDYD��3���,��0LWURII��'��0LOOHU��HW�DO��³8QGHUVWDQGLQJ�,QGXVWULDO�&ULVHV�´�-RXUQDO�RI�
0DQDJHPHQW�6WXGLHV������QR�����������������>���@�

6KXOW]��.��DQG�'��*ULPHV��³%OLQGLQJ�LQ�5DQGRPL]HG�7ULDOV��+LGLQJ�:KR�*RW�:KDW�´�/DQFHW������
�)HEUXDU\�������������>��@�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
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6RZGHQ��3���,��'DYLHV��DQG�3��5ROLQJ��³3HUFHSWXDO�/HDUQLQJ�RI�WKH�'HWHFWLRQ�RI�)HDWXUHV�LQ�;�5D\�
,PDJHV��$�)XQFWLRQDO�5ROH�IRU�,PSURYHPHQWV�LQ�$GXOWV¶�9LVXDO�6HQVLWLYLW\"´�-RXUQDO�RI�
([SHULPHQWDO�3V\FKRORJ\��+XPDQ�3HUFHSWLRQ�DQG�3HUIRUPDQFH������QR���������������±
����>��@�

6ULKDUL��6���&��+XDQJ��DQG�+��6ULQLYDVDQ��³2Q�WKH�'LVFULPLQDELOLW\�RI�WKH�+DQGZULWLQJ�RI�7ZLQV�´�
-RXUQDO�RI�)RUHQVLF�6FLHQFH������������������>���@�

6ULKDUL��6���+��6ULQLYDVDQ��DQG�*��)DQJ��³'LVFULPLQDELOLW\�RI�)LQJHUSULQWV�RI�7ZLQV�´�-RXUQDO�RI�
)RUHQVLF�,GHQWLILFDWLRQ������QR���������������±����>��@�

6WDFH\��5��³$�5HSRUW�RQ�WKH�(UURQHRXV�)LQJHUSULQW�,QGLYLGXDOL]DWLRQ�LQ�WKH�0DGULG�7UDLQ�
%RPELQJ�&DVH�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������QR�����������������>������@�

6WDWH�Y��)RUHPDQ������$��G������&RQQ���������>���@�
6WDWH�Y��+DUWPDQ������1�(��G�������2KLR��������>��@�
6WDWH�Y��0F*UHZ������1�(��G�������,QG���������>���@�
6WDWH�Y��3URFWRU������6�(��G������6��&DU���������>���@�
6WDWH�Y��5HLG������$��G�����������&RQQ���������>���@�
6WDWH�Y��5RVH��1R��.���������0G��&LU��&W��2FW�������������>���@�
6WDWH�Y��6ZLQWRQ������$��G������&RQQ���������>��@�
6WHYHQVRQ��.���6��*LEVRQ��'��0DF'RQDOG��HW�DO��³0HDVXUHPHQW�RI�3URFHVV�DV�4XDOLW\�&RQWURO�LQ�

WKH�0DQDJHPHQW�RI�$FXWH�6XUJLFDO�(PHUJHQFLHV�´�%ULWLVK�-RXUQDO�RI�6XUJHU\�������������
�����>��@�

6WRQH��5��DQG�5��0F&OR\��³(UJRQRPLFV�LQ�0HGLFLQH�DQG�6XUJHU\�´�%0-�������QR��������0D\����
�������>���@�

6WRQH\��'��³$�0HGLFDO�0RGHO�IRU�&ULPLQDOLVWLFV�(GXFDWLRQ�´�-RXUQDO�RI�)RUHQVLF�6FLHQFHV�����
������������±����>���@�

6WRQH\��'��³$�4XDQWLWDWLYH�$VVHVVPHQW�RI�)LQJHUSULQW�,QGLYLGXDOLW\�´�3K'�WKHVLV��8QLYHUVLW\�RI�
&DOLIRUQLD��'DYLV��������>��@�

6WRQH\��'��³0HDVXUHPHQW�RI�)LQJHUSULQW�,QGLYLGXDOLW\�´�,Q�$GYDQFHV�LQ�)LQJHUSULQW�7HFKQRORJ\��
HGLWHG�E\�+HQU\�&��/HH�DQG�5�(��*DHQVVOHQ�����±�����QG�HG��&5&�3UHVV��������>��������
�����������������@�

6WRQH\��'��³:KDW�0DGH�8V�(YHU�7KLQN�:H�&RXOG�,QGLYLGXDOL]H�8VLQJ�6WDWLVWLFV"´�-RXUQDO�RI�WKH�
)RUHQVLF�6FLHQFH�6RFLHW\������������������>��@�

6X��&��DQG�6��6ULKDUL��³(YDOXDWLRQ�RI�5DULW\�RI�)LQJHUSULQWV�LQ�)RUHQVLFV�´�,Q�3URFHHGLQJV�RI�
1HXUDO�,QIRUPDWLRQ�3URFHVVLQJ�6\VWHPV�&RQIHUHQFH��9DQFRXYHU��&DQDGD��
'HFHPEHU�������>������@�

6X��&��DQG�6��6ULKDUL��³*HQHUDWLYH�0RGHOV�IRU�)LQJHUSULQW�,QGLYLGXDOLW\�8VLQJ�5LGJH�0RGHOV�´�,Q�
3URFHHGLQJV���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�3DWWHUQ�5HFRJQLWLRQ��7DPSD��)ORULGD��
'HFHPEHU��±����������>��@�

6X��&��DQG�6��6ULKDUL��³3UREDELOLW\�RI�5DQGRP�&RUUHVSRQGHQFH�IRU�)LQJHUSULQWV�´�&RPSXWDWLRQ�
)RUHQVLFV��/HFWXUH�1RWHV�LQ�&RPSXWHU�6FLHQFH�������������������>��@�

6XQQHVV��-���*��5XELQ��&��$SSOHJDWH��HW�DO��³9LVXDO�)XQFWLRQ�$EQRUPDOLWLHV�DQG�3URJQRVLV�LQ�(\HV�
ZLWK�$JH�5HODWHG�*HRJUDSKLF�$WURSK\�RI�WKH�0DFXOD�DQG�*RRG�9LVXDO�$FXLW\�´�
2SKWKDOPRORJ\��������������������>���@�

6XQQHVV��-���*��5XELQ��$��%URPDQ��HW�DO��³/RZ�/XPLQDQFH�9LVXDO�'\VIXQFWLRQ�DV�D�3UHGLFWRU�RI�
6XEVHTXHQW�9LVXDO�$FXLW\�/RVV�IURP�*HRJUDSKLF�$WURSK\�LQ�$JH�5HODWHG�0DFXODU�
'HJHQHUDWLRQ�´�2SKWKDOPRORJ\��������������������>���@�

6XSSHV��3��DQG�-��=LQQHV��³%DVLF�0HDVXUHPHQW�7KHRU\�´�,Q�+DQGERRN�RI�0DWKHPDWLFDO�
3V\FKRORJ\��:LOH\��������>��@�
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6ZHHQH\��&��³/RUG�$GYRFDWH�WR�$SSHDU�%HIRUH�6KLUOH\�0F.LH�)LQJHUSULQW�,QTXLU\�´�7KH�7LPHV��
2FWREHU�����������$FFHVVHG�$SULO�����������
KWWS���ZZZ�WLPHVRQOLQH�FR�XN�WRO�QHZV�XN�VFRWODQG�DUWLFOH��������HFH��>YL@�

6ZHWV��-��DQG�5��3LFNHWW��(YDOXDWLRQ�RI�'LDJQRVWLF�6\VWHPV��0HWKRGV�IURP�6LJQDO�'HWHFWLRQ�
7KHRU\��$FDGHPLF�3UHVV��������>��@�

7DEDVVL��(��DQG�&��:LOVRQ��³$�1RYHO�$SSURDFK�WR�)LQJHUSULQW�,PDJH�4XDOLW\�´�,(((�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,PDJH�3URFHVVLQJ�����6HSWHPEHU����������±����>��@�

7DKHULDQ��.��DQG�0��6KHNDUFKLDQ��³0HQWRULQJ�IRU�'RFWRUV��'R�,WV�%HQHILWV�2XWZHLJK�,WV�
'LVDGYDQWDJHV"´�0HGLFDO�7HDFKHU�������������H��±H����>���@�

7DSH��7��DQG�5��3DQ]HU��³(FKRFDUGLRJUDSK\��(QGRFDUGLWLV��DQG�&OLQLFDO�,QIRUPDWLRQ�%LDV�´�
-RXUQDO�RI�*HQHUDO�,QWHUQDO�0HGLFLQH�����QR����������������>��@�

7HFKQLFDO�:RUNLQJ�*URXS�IRU�(GXFDWLRQ�DQG�7UDLQLQJ�LQ�)RUHQVLF�6FLHQFH��(GXFDWLRQ�DQG�
7UDLQLQJ�LQ�)RUHQVLF�6FLHQFH��$�*XLGH�IRU�)RUHQVLF�6FLHQFH�/DERUDWRULHV��(GXFDWLRQDO�
,QVWLWXWLRQV��DQG�6WXGHQWV��1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��������>�������������@�

7HLFKURHE��5��³3URGXFH�&ULPH�/DE�(UURU�5DWHV��6RPH�8UJH�´�6HDWWOH�3RVW�,QWHOOLJHQFHU��-XO\�����
������$FFHVVHG�1RYHPEHU�����������KWWS���ZZZ�VHDWWOHSL�FRP�GHIDXOW�DUWLFOH�3URGXFH�
FULPH�ODE�HUURU�UDWHV�VRPH�XUJH���������SKS��>���@�

7KH�3XEOLF�+HDOWK�DQG�:HOIDUH�����8�6�&��������J�E���>��@�
7KRPDV��)��³&RPPHQWV�RQ�WKH�'LVFRYHU\�RI�6WULDWLRQ�0DWFKLQJ�DQG�RQ�HDUO\�FRQWULEXWLRQV�WR�

)RUHQVLF�)LUHDUPV�,GHQWLILFDWLRQ�´�-RXUQDO�RI�)RUHQVLF�6FLHQFH���������������±����>���@�
7KRUQWRQ��-��³7KH�2QH�'LVVLPLODULW\�'RFWULQH�LQ�)LQJHUSULQW�,GHQWLILFDWLRQ�´�,QWHUQDWLRQDO�

&ULPLQDO�3ROLFH�5HYLHZ������QR����������������±����>��@�
7KRUQWRQ��-��DQG�-��3HWHUVRQ��³7KH�*HQHUDO�$VVXPSWLRQV�DQG�5DWLRQDOH�RI�)RUHQVLF�

,GHQWLILFDWLRQ�´�0RGHUQ�6FLHQWLILF�(YLGHQFH��7KH�/DZ�DQG�6FLHQFH�RI�([SHUW�7HVWLPRQ\��
:HVW�3XEOLVKLQJ�&RPSDQ\��������>��@�

7LHW]H��6��DQG�.��:LWWKXKQ��3DSLOODUOHLVWHQVWUXNWXU�GHU�PHQVFKOLFKHQ�+DQGLQQHQIOlFKH��
/XFKWHUKDQG��������>��@�

7LOOHU��&��³)LQJHUSULQW�,GHQWLILFDWLRQ�LQ�WKH�8QLWHG�.LQJGRP²'R�7KH\�5HDOO\�1HHG����3RLQWV"´�
&DQDGLDQ�,GHQWLILFDWLRQ�6RFLHW\�1HZVOHWWHU�����������������>��@�

7LSSHWW��&���9��(PHUVRQ��)��/DZWRQ��HW�DO��³7KH�(YLGHQWLDO�9DOXH�RI�WKH�&RPSDULVRQ�RI�3DLQW�
)ODNHV�IURP�6RXUFHV�2WKHU�7KDQ�9HKLFOHV�´�-RXUQDO�RI�WKH�)RUHQVLF�6FLHQFH�6RFLHW\����
�����������>���@�

7LVFDUHQR�Y��$QGHUVRQ������)��G���������WK�&LU���������YDFDWHG�LQ�SDUW������)HG��$SS[������
���WK�&LU���������>��@�

7RSI��0��³+RVSLWDO�1RLVH�3ROOXWLRQ��$Q�(QYLURQPHQWDO�6WUHVV�0RGHO�WR�*XLGH�5HVHDUFK�DQG�
&OLQLFDO�,QWHUYHQWLRQV�´�-RXUQDO�RI�$GYDQFHG�1XUVLQJ������������������>���@�

7ULSOHWW��0��DQG�/��&RRQH\��³7KH�(WLRORJ\�RI�$&(�9�DQG�,WV�3URSHU�8VH��$Q�([SORUDWLRQ�RI�WKH�
5HODWLRQVKLS�%HWZHHQ�$&(�9�DQG�WKH�6FLHQWLILF�0HWKRG�RI�+\SRWKHVLV�7HVWLQJ�´�-RXUQDO�
RI�)RUHQVLF�,GHQWLILFDWLRQ������QR���������������±����>��@�

7YHUVN\��$��DQG�'��.DKQHPDQ��³5DWLRQDO�&KRLFH�DQG�WKH�)UDPLQJ�RI�'HFLVLRQV�´�-RXUQDO�RI�
%XVLQHVV������������������>��@�

7\OHU��5��%DVLF�3ULQFLSOHV�RI�&XUULFXOXP�DQG�,QVWUXFWLRQ��8QLYHUVLW\�RI�&KLFDJR�3UHVV��������
>���@�

8�6��'HSDUWPHQW�RI�&RPPHUFH��1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��8VDELOLW\�	�
%LRPHWULFV��(QVXULQJ�6XFFHVVIXO�%LRPHWULF�6\VWHPV��1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�
7HFKQRORJ\��-XQH�����������>���@�
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8�6��'HSDUWPHQW�RI�-XVWLFH��1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��³7UDLQLQJ�´�$FFHVVHG�1RYHPEHU�����
������KWWS���ZZZ�QLM�JRY�WUDLQLQJ�ZHOFRPH�KWP��>���@�

8�6��'HSDUWPHQW�RI�-XVWLFH��2IILFH�RI�WKH�,QVSHFWRU�*HQHUDO��$�5HYLHZ�RI�WKH�)%,¶V�+DQGOLQJ�RI�
WKH�%UDQGRQ�0D\ILHOG�&DVH��8QFODVVLILHG�DQG�5HGDFWHG���8�6��'HSDUWPHQW�RI�-XVWLFH��
0DUFK�������>YL������������@�

8�6��'HSDUWPHQW�RI�-XVWLFH��2IILFH�RI�WKH�,QVSHFWRU�*HQHUDO��$�5HYLHZ�RI�WKH�)%,¶V�3URJUHVV�LQ�
5HVSRQGLQJ�WR�WKH�5HFRPPHQGDWLRQV�LQ�WKH�2IILFH�RI�WKH�,QVSHFWRU�*HQHUDO�5HSRUW�RQ�WKH�
)LQJHUSULQW�0LVLGHQWLILFDWLRQ�LQ�WKH�%UDQGRQ�0D\ILHOG�&DVH��8�6��'HSDUWPHQW�RI�-XVWLFH��
������>��������@�

8�6��'HSDUWPHQW�RI�-XVWLFH��2IILFH�RI�WKH�,QVSHFWRU�*HQHUDO��7KH�)%,�'1$�/DERUDWRU\��$�5HYLHZ�
RI�3URWRFRO�DQG�3UDFWLFH�9XOQHUDELOLWLHV��8�6��'HSDUWPHQW�RI�-XVWLFH��0D\�������>��@�

8�6��'HSDUWPHQW�RI�/DERU��2FFXSDWLRQDO�6DIHW\�	�+HDOWK�$GPLQLVWUDWLRQ��26+$�7HFKQLFDO�
0DQXDO��6HFWLRQ�,,,��&KDSWHU����,QGRRU�$LU�4XDOLW\�,QYHVWLJDWLRQ��2FFXSDWLRQDO�6DIHW\�	�
+HDOWK�$GPLQLVWUDWLRQ��������>���@�

8�6��'HSDUWPHQW�RI�/DERU��2FFXSDWLRQDO�6DIHW\�	�+HDOWK�$GPLQLVWUDWLRQ��5HJXODWLRQV�
�6WDQGDUGV²���&)5���3DUW����������2FFXSDWLRQDO�1RLVH�([SRVXUH��2FFXSDWLRQDO�6DIHW\�
	�+HDOWK�$GPLQLVWUDWLRQ��������>���@�

8OHU\��%���$��+LFNOLQ��-��%XVFDJOLD��HW�DO��³$FFXUDF\�DQG�5HOLDELOLW\�RI�)RUHQVLF�/DWHQW�
)LQJHUSULQW�'HFLVLRQV�´�3URFHHGLQJV�RI�WKH�1$6��������>��������������������@�

8OULFK��5���;��4XDQ��&��=LPULQJ����HW�DO��³7KH�5ROH�RI�WKH�3K\VLFDO�(QYLURQPHQW�LQ�WKH�+RVSLWDO�
RI�WKH���VW�&HQWXU\��$�2QFH�,Q�$�/LIHWLPH�2SSRUWXQLW\�´�,Q�'HVLJQLQJ�WKH���VW�&HQWXU\�
+RVSLWDO�3URMHFW��7KH�&HQWHU�IRU�+HDOWK�'HVLJQ��0D\�������>���@�

8QLWHG�6WDWHV�Y��%DLQHV������)��G����WK�&LU���������>����DW���������������������������DW����������@�
8QLWHG�6WDWHV�Y��%DNHU������)��G��������������WK�&LU���������>��@�
8QLWHG�6WDWHV�Y��'DYLV������)�6XSS��G������'�0G���������>���@�
8QLWHG�6WDWHV�Y��*O\QQ������)�6XSS��G��������������6�'�1�<���������>��������@�
8QLWHG�6WDWHV�Y��*XWLHUUH]�&DVWUR�����)HG��5��(YLG��6HUY�������'�1�0���������>���@�
8QLWHG�6WDWHV�Y��+XJK��1R��&ULP�$���������������:/���������(�'��3D��-DQ������������>���@�
8QLWHG�6WDWHV�Y��/OHUD�3OD]D��&ULP��1R��������������������������8�6��'LVW��/(;,6������(�'��3D��

-DQ������������YDFDWHG������)��6XSS���G������(�'��3D���������>�����������������@�
8QLWHG�6WDWHV�Y��0F9HLJK��1R�����&5�����'��&ROR��0D\�����������WUDQVFULSW���>���@�
8QLWHG�6WDWHV�Y��0LWFKHOO������)��6XSS���G������(�'��3D���������1R�����������>��@�
8QLWHG�6WDWHV�Y��0RQWHLUR������)�6XSS��G�����������'�0DVV���������>���@�
8QLWHG�6WDWHV�Y��1LFKROV��1R�����&5�����'��&ROR��1RY�������������WUDQVFULSW���>���@�
8QLWHG�6WDWHV�Y��2DWHV������)��G������G�&LU���������>��@�
8QLWHG�6WDWHV�Y��7D\ORU������)�6XSS��G�������������'�1�0���������>��������@�
8QLWHG�6WDWHV�Y��7KDUSH�����0�-���������&�0�$���������>���@�
8QLWHG�6WDWHV�Y��:LOORFN������)�6XSS��G��'�0G���������>����DW��������������������������������

�����@�
8QLWHG�6WDWHV�Y��=DMDF��1R�������FU�������&:��'��8WDK�6HSW�������������>�������������@�
9DQGHUNRON��-��)RUHQVLF�&RPSDUDWLYH�6FLHQFH��4XDOLWDWLYH�4XDQWLWDWLYH�6RXUFH�'HWHUPLQDWLRQ�RI�

8QLTXH�,PSUHVVLRQV��,PDJHV��DQG�2EMHFWV��$FDGHPLF�3UHVV��������>��������������������@�
9DQGHUNRON��-��³/HYHOV�RI�4XDOLW\�DQG�4XDQWLW\�LQ�'HWDLO�´�-RXUQDO�RI�)RUHQVLF�,GHQWLILFDWLRQ������

QR���������������±����>��@�
9DWVD��0���5��6LQJK��$��1RRUH��HW�DO��³&RPELQLQJ�3RUHV�DQG�5LGJHV�ZLWK�0LQXWLDH�IRU�,PSURYHG�

)LQJHUSULQW�9HULILFDWLRQ�´�6LJQDO�3URFHVVLQJ������QR�����������������±����>��@�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
%LEOLRJUDSK\�

����

:DUJRFNL��3���'��:\RQ��-��6XQGHOO��HW�DO��³7KH�(IIHFWV�RI�2XWGRRU�$LU�6XSSO\�5DWH�LQ�DQ�2IILFH�
RQ�3HUFHLYHG�$LU�4XDOLW\��6LFN�%XLOGLQJ�6\QGURPH��6%6��6\PSWRPV�DQG�3URGXFWLYLW\�´�
,QGRRU�$LU������QR���������������±����>���@�

:DUQH\�Y��0RQURH�&RXQW\������)��G������������G�&LU���������>���@�
:HLQJDUW��6���5��:LOVRQ��5��*LEEHUG��HW�DO��³(SLGHPLRORJ\�RI�0HGLFDO�(UURU�´�%ULWLVK�0HGLFDO�

-RXUQDO�������������������>��@�
:LFNHQV��7��(OHPHQWDU\�6LJQDO�'HWHFWLRQ�7KHRU\��2[IRUG�8QLYHUVLW\�3UHVV��86$��������>��@�
:LHJPDQQ��'��DQG�6��6KDSSHOO��$�+XPDQ�(UURU�$SSURDFK�WR�$YLDWLRQ�$FFLGHQW�$QDO\VLV��7KH�

+XPDQ�)DFWRUV�$QDO\VLV�DQG�&ODVVLILFDWLRQ�6\VWHP��$VKJDWH�3XEOLVKLQJ��������>�������@�
:LOOLDPV�Y��6WDWH������$��G�������0G���������>���@�
:LOVRQ��-��DQG�1��(OPDQ��³2UJDQL]DWLRQDO�%HQHILWV�RI�0HQWRULQJ�´�7KH�([HFXWLYH�����QR����

���������������>���@�
:LOVRQ��7��DQG�1��%UHNNH��³0HQWDO�&RQWDPLQDWLRQ�DQG�0HQWDO�&RUUHFWLRQ��8QZDQWHG�,QIOXHQFHV�

RQ�-XGJPHQWV�DQG�(YDOXDWLRQV�´�3V\FKRORJLFDO�%XOOHWLQ�������-XO\�������������>��@�
:LQNOHU��5���-��6PLWK��DQG�'��)U\EDFN��³7KH�5ROH�RI�,QIRUPDWLYH�3ULRUV�LQ�=HUR�1XPHUDWRU�

3UREOHPV��%HLQJ�&RQVHUYDWLYH�9HUVXV�%HLQJ�&DQGLG�´�7KH�$PHULFDQ�6WDWLVWLFLDQ�����
�����������>��@�

:LWPHU��0���&��0DUJR��DQG�0��'UXFNHU��³7LOWHG�2SWLF�'LVNV�´�6XUYH\�RI�2SKWKDOPRORJ\�����
�������������>���@�

<RXQJ�Y��6WDWH������$��G�����0G���������>���@�
=DEHOO��6��³)LQJHUSULQW�(YLGHQFH�´�-RXUQDO�RI�/DZ�DQG�3ROLF\����������������������������>����

���@�
=DPPLW��.��³&RPSXWHU�,FRQV��$�3LFWXUH�6D\V�D�7KRXVDQG�:RUGV��2U�'RHV�,W"´�-RXUQDO�RI�

(GXFDWLRQDO�&RPSXWLQJ�5HVHDUFK������������������>���@�
=KDR��4���'��=KDQJ��/��=KDQJ��HW�DO��³+LJK�5HVROXWLRQ�3DUWLDO�)LQJHUSULQW�$OLJQPHQW�8VLQJ�3RUH�

9DOOH\�'HVFULSWRUV�´�3DWWHUQ�5HFRJQLWLRQ��������>��@�
=LPULQJ��&���0��5DVKLG��DQG�.��.DPSVFKURHU��³)DFLOLW\�3HUIRUPDQFH�(YDOXDWLRQ��)3(��´�:KROH�

%XLOGLQJ�'HVLJQ�*XLGH��1DWLRQDO�,QVWLWXWH�RI�%XLOGLQJ�6FLHQFHV��������>���@�
�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
%LEOLRJUDSK\�

����

/LVW�RI�&DVHV�
�
�
$PD[�&RDO�&R��Y��%HDVOH\������)��G������������WK�&LU��������>���@�
%DLQHV��8QLWHG�6WDWHV�Y�������)��G��������WK�&LU���������>����DW����������������������DW�

����@�
%DNHU��8QLWHG�6WDWHV�Y�������)��G��������������WK�&LU���������>��@�
%UDG\�Y��0DU\ODQG������8�6�����������������>��@�
%ULVFRH�Y��9LUJLQLD������6�&W���������������>��@�
%XOOFRPLQJ�Y��1HZ�0H[LFR������6�&W���������������>��@�
%XQFKH�Y��6WDWH����6R��G��������Q����)OD��'LVW��&W��$SS���������>���@�
&DUPLFKDHO�Y��6DP\DQJ�7LUH��,QF�������)��G�����������������������UHY
G�VXE�QRP��.XPKR�7LUH
������������&R��Y��&DUPLFKDHO������8�6��������������>���@�
&DUWHU�Y��6WDWH������1�(��G������,QG���������>���@�
&DUWHU��&RPPRQZHDOWK�Y�������$��G�������3D���������>��@�
&ODUN��3HRSOH�Y�������3��G�������&DO���������>���@�
&RRH\�Y��6WULFNODQG������)��G������������WK�&LU���������>���@�
&XD��3HRSOH�Y�������&DO�5SWU��G������&DO��&W��$SS���������>���@�
'DXEHUW�Y��0HUUHOO�'RZ�3KDUPDFHXWLFDOV��,QF�������8�6��������������>��������DW����������������

���@�
'DYLV��8QLWHG�6WDWHV�Y�������)�6XSS��G������'�0G���������>���@�
'UD\WRQ��&RPPRQZHDOWK�Y�������1�(��G������0DVV���������>���@�
)RUHPDQ��6WDWH�Y�������$��G������&RQQ���������>���@�
)U\H�Y��8QLWHG�6WDWHV������)��������'�&��&LU���������>�������@�
*DPERUD��&RPPRQZHDOWK�Y�������1�(��G���������0DVV���������>���@�
*O\QQ��8QLWHG�6WDWHV�Y�������)�6XSS��G��������������6�'�1�<���������>��������@�
*XWLHUUH]�&DVWUR��8QLWHG�6WDWHV�Y������)HG��5��(YLG��6HUY�������'�1�0���������>���@�
+DUWPDQ��6WDWH�Y�������1�(��G�������2KLR��������>��@�
+LFNV�Y��6FKXUU������)��G�������WK�&LU���������>���@�
+XJK��8QLWHG�6WDWHV�Y���1R��&ULP�$���������������:/���������(�'��3D��-DQ������������>���@�
.XPKR�7LUH�&R��Y��&DUPLFKDHO������8�6������������������������>���@�
.\OHV�Y��:KLWOH\������8�6�������������������>��@�
/HZLFNL�Y��/RQJVKRUH��1R�����������������:/����������DW����1�<��6XS��&W��'HF������������>���@�
/OHUD�3OD]D��8QLWHG�6WDWHV�Y���&ULP��1R��������������������������8�6��'LVW��/(;,6������(�'��3D��

-DQ������������YDFDWHG������)��6XSS���G������(�'��3D���������>�����������������@�
0F&ODQDKDQ��3HRSOH�Y�������1�(��G�����������,OO���������>��@�
0F'DQLHO��3HRSOH�Y�������1�:��G������0LFK���������>��@�
0F*UHZ��6WDWH�Y�������1�(��G�������,QG���������>���@�
0F9HLJK��8QLWHG�6WDWHV�Y���1R�����&5�����'��&ROR��0D\�����������WUDQVFULSW���>���@�
0F:KRUWHU��3HRSOH�Y�������3��G������&DO���������>��@�
0HOHQGH]�'LD]�Y��0DVVDFKXVHWWV������6��&W���������������������>��@�
0LWFKHOO��8QLWHG�6WDWHV�Y�������)��6XSS���G������(�'��3D���������1R�����������>��@�
0RQWHLUR��8QLWHG�6WDWHV�Y�������)�6XSS��G�����������'�0DVV���������>���@�
1LFKROV��8QLWHG�6WDWHV�Y���1R�����&5�����'��&ROR��1RY�������������WUDQVFULSW���>���@�
2DWHV��8QLWHG�6WDWHV�Y�������)��G������G�&LU���������>��@�
3HQGHUJUDVV�Y��6WDWH������1�(��G�����������,QG���������>��@�
3LHUFH�Y��*LOFKULVW������)��G���������WK�&LU���������>��@�
3URFWRU��6WDWH�Y�������6�(��G������6��&DU���������>���@�



/DWHQW�3ULQW�([DPLQDWLRQ�DQG�+XPDQ�)DFWRUV��,PSURYLQJ�WKH�3UDFWLFH�WKURXJK�D�6\VWHPV�$SSURDFK�
7KH�5HSRUW�RI�WKH�([SHUW�:RUNLQJ�*URXS�RQ�+XPDQ�)DFWRUV�LQ�/DWHQW�3ULQW�$QDO\VLV�
�

�
�
%LEOLRJUDSK\�

����

3\WRX�+HDQJ��&RPPRQZHDOWK�Y�������1�(��G������0DVV���������>��������@�
5��Y��6PLWK�������(:&$�&ULP�������>YL@�
5HLG��6WDWH�Y�������$��G�����������&RQQ���������>���@�
5RVH��6WDWH�Y���1R��.���������0G��&LU��&W��2FW�������������>���@�
6ZLQWRQ��6WDWH�Y�������$��G������&RQQ���������>��@�
7D\ORU��8QLWHG�6WDWHV�Y�������)�6XSS��G�������������'�1�0���������>��������@�
7KDUSH��8QLWHG�6WDWHV�Y������0�-���������&�0�$���������>���@�
7LVFDUHQR�Y��$QGHUVRQ������)��G���������WK�&LU���������YDFDWHG�LQ�SDUW������)HG��$SS[������

���WK�&LU���������>��@�
:DUQH\�Y��0RQURH�&RXQW\������)��G������������G�&LU���������>���@�
:LOOLDPV�Y��6WDWH������$��G�������0G���������>���@�
:LOOLDPV��3HRSOH�Y�������1�(���G�����������,OO���������FHUW��JUDQWHG�VXE�QRP��:LOOLDPV�Y��,OOLQRLV��

���8�6�/�:��������8�6��-XQH������������>��@�
:LOORFN��8QLWHG�6WDWHV�Y�������)�6XSS��G������'�0G���������>����DW������������DW����������@
<RXQJ�Y��6WDWH������$��G�����0G���������>���@�
=DMDF��8QLWHG�6WDWHV�Y���1R�������FU�������&:��'��8WDK�6HSW�������������>�������������@�
�


	Cover Page 
	Table of Contents 
	List of Boxes, Figures, and Tables

	Introduction
	1. The Expert Working Group on Human Factors in Latent Print Analysis
	2. About the Sponsors
	3. Organization of This Report
	4. Contributors to This Report

	Chapter 1: The Latent Print Examination Process and Terminology
	1.1 The ACE-V Process
	1.1.1 Analysis
	1.1.2 Comparison
	1.1.3 Evaluation
	1.1.4 Verification
	1.1.5 Limitations and Concerns about ACE-V

	1.2 The Meanings of “Bias” and “Error”
	1.2.1 Bias
	1.2.2 Error
	1.2.3 Identification: Inclusions and Exclusions
	1.2.4 Individualization

	1.3 Probability
	1.4 Summary

	Chapter 2: Human Factors and Errors
	2.1 The Systems View of Errors and Human Factors
	2.2 Errors in Executing a Procedure
	2.3 Errors in Outcomes
	2.4 Measuring the Prevalence of Error: Prospects and Pitfalls
	2.5 Summary

	Chapter 3: Interpreting Latent Prints
	3.1 Preliminary Observations and Caveats
	3.2 Issues Relevant to Multiple Interpretative Stages
	3.2.1 Documentation
	3.2.2 Cognitive Biases

	3.3 Feature Selection
	3.3.1 Corresponding Phase in the Latent Print Examination Process Map
	3.3.2 Findings from Existing Research
	3.3.3 Issues and Recommendations
	3.3.4 Research Needs in Feature Selection

	3.4 Utility Assessment
	3.4.1 Corresponding Steps in the Latent Print Examination Process Map
	3.4.2 Findings from Existing Research
	3.4.3 Recommendations and Best Practices
	3.4.4 Research Needs in Utility Assessment

	3.5 Feature Weighting
	3.5.1 Frequencies of Friction Ridge Details
	3.5.2 Recommendations and Best Practices
	3.5.3 Research Needs in Feature Weighting

	3.6 Discrepancy Interpretation
	3.6.1 Corresponding Stages in the Latent Print Examination Process Map
	3.6.2 Findings from Existing Research
	3.6.3 Recommendations and Best Practices
	3.6.4 Research Needs in Discrepancy Interpretation

	3.7 Source Attribution
	3.7.1 Findings from Existing Research
	3.7.2 Recommendations and Best Practices
	3.7.3 Research Needs in Source Attribution

	3.8 The Need for Research
	3.8.1 Developing Metrics
	3.8.2 Assessing Reliability, Reproducibility, and Validity
	3.8.3 Explaining Variations in Performance

	3.9 Summary

	Chapter 4: Looking Ahead to Emerging and Improving Technology
	4.1 Automated Fingerprint Identification Systems
	4.1.1 Training
	4.1.2 AFIS Algorithms
	4.1.3 Interoperability
	4.1.4 Other Skin Surfaces

	4.2 Digital Images
	4.2.1 Livescan Systems
	4.2.2 Digital Enhancements

	4.3 Probabilistic Models to Assess Latent Print Evidence
	4.3.1 Probabilistic Models
	4.3.2 Admissibility
	4.3.3 Implications of the Validation of a Probabilistic Model

	4.4 New Technologies for Latent Print Examination
	4.4.1 Automated Quality Assessment
	4.4.2 Latent Print Examiner Attitudes toward New Technology

	4.5 Summary

	Chapter 5: Reports and Documentation
	5.1 Reporting and Documentation for Quality Assurance and Control
	5.2 Legal Purposes of Written Records
	5.2.1 Pretrial Uses of Reports
	5.2.2 Trial Uses of Reports

	5.3 Minimal Contents of a Report
	5.3.1 Images of Friction Ridge Impressions
	5.3.2 List of Comparisons
	5.3.3 Method and Conclusions
	5.3.4 Limitations
	5.3.5 Verification and Consultation
	5.3.6 Context
	5.3.7 References to Other Documentation
	5.3.8 Definition of Terms

	5.4 Summary
	Appendix 5-A: Sample Report Summary
	Appendix 5-B: Sample Report Summary, Short Version
	Appendix 5-C: Sample Report Summary with Qualified Conclusions

	Chapter 6: Testimony
	6.1 Purpose, Form, and Preparation of Expert Testimony
	6.2 Pretrial Discovery
	6.3 Ethical and Professional Obligations
	6.4 Expressions of Certainty
	6.5 Reliability, Validity, General Acceptance, and Prejudice
	6.6 Errors and Error Rates
	6.7 Terminology
	6.7.1 Reporting an Exclusion, Match, or Inconclusive Result
	6.7.2 Describing the Significance of a Match: Global Individualization
	6.7.3 Describing the Significance of a Match: Specific Individualization
	6.7.4 Describing the Significance of a Match: Random-Match Probabilities
	6.7.5 Describing the Significance of a Match: Strength of Evidence
	6.7.6 Describing the Significance of a Match: Posterior Probabilities
	6.7.7 Describing the Significance of a Match: No Inference

	6.8 Internal Review of Reports and Testimony
	6.9 Summary

	Chapter 7: A Systems Approach to the Work Environment
	7.1 Human Factors and the Work Environment
	7.2 A Human Factors Approach to Latent Print Practices
	7.2.1 Methodology
	7.2.2 Work Environment Usability Goals
	7.2.3 Design Approach for Latent Print Examination Environment

	7.3 Observations of Impact Factors
	7.3.1 Occupational Health and Safety Issues
	7.3.2 Medical Surveillance
	7.3.3 Workstation Configuration
	7.3.4 Software Applications and Systems
	7.3.5 Screen Interfaces
	7.3.6 Instructions, Assistance, and Help
	7.3.7 Environmental Factors
	7.3.8 Distractions

	7.4 Summary
	Appendix 7-A: Design Processes
	A.1 User-Centered Design Process
	A.2 Iterative Process
	A.3 Context of Use
	A.4 Defining the Users
	A.5 Designing the User Environment
	A.6 Defining User Goals and Tasks


	Chapter 8: Training and Education
	8.1 A History of Training in the United States
	8.2 Concerns about the Current Training System
	8.3 Recommendations for Training
	8.4 Recommendations for Curriculum and Information Resources
	8.5 Existing Standards and Accreditation Requirements
	8.5.1 Standards
	8.5.2 Requirements for Accreditation

	8.6 Recommendations for Certification and Continuing Education
	8.7 Evaluation of Training Programs
	8.8 Summary

	Chapter 9: Human Factors Issues for Management
	9.1 A Management Perspective on Errors
	9.2 A Systems Approach to Improving Accuracy
	9.2.1 Examiner Actions
	9.2.2 Conditions that Affect Performance
	9.2.3 Supervisory Issues
	9.2.4 Organizational Influences

	9.3 Accreditation as a Means to Quality Improvement
	9.3.1 Personnel Requirements
	9.3.2 Management Procedures
	9.3.3 Technical Procedures
	9.3.4 Facility Safety and Security

	9.4 Case Review, Conflict Resolution, and Corrective Action
	9.4.1 Verification
	9.4.2 Conflict Resolution
	9.4.3 Corrective Action

	9.5 Competency, Certification, and Proficiency Testing
	9.5.1 Competency Training
	9.5.2 Certification Testing
	9.5.3 Proficiency Testing

	9.6 Summary
	Appendix 9-A: Sample Taxonomy of Errors and Human Factors
	Appendix 9-B: Corrective Action Report Sample
	Appendix 9-C: Applying Human Factors to an Error

	Chapter 10: Summary of Recommendations 
	10.1 Performing Analysis, Comparison, Evaluation, and Verification (ACE-V)
	10.2 Reporting and Testifying
	10.3 Managing the Process
	10.4 Improving Training and Education
	10.5 Providing Facilities and Equipment
	10.6 Supporting Research Efforts
	Appendix 10-A: List of Recommendations

	Bibliography
	List of Cases


