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$EVWUDFW��

7KH�SUHVHQW�UHVHDUFK�H[DPLQHG�VRFLDO�PRWLYDWLRQ�LQ�GHPHQWLD�ZLWKLQ�WKH�WKHRUHWLFDO�IUDPHZRUN�RI�

VRFLRHPRWLRQDO�VHOHFWLYLW\�WKHRU\��667��&DUVWHQVHQ���������667�LV�D�OLIHVSDQ�WKHRU\�RI�VRFLDO�

PRWLYDWLRQ�WKDW�DUJXHV�JRDO�VHOHFWLRQ�DQG�SXUVXLW�DUH�LQH[WULFDEO\�UHODWHG�WR�SHUFHLYHG�WLPH�

UHPDLQLQJ�LQ�OLIH��:KHQ�WKH�IXWXUH�LV�SHUFHLYHG�DV�H[SDQVLYH��DV�LQ�\RXWK���NQRZOHGJH�UHODWHG�

JRDOV�DQG�QRYHO�VRFLDO�SDUWQHUV�DUH�SULRULWL]HG��:KHQ�FRQVWUDLQWV�RQ�WLPH�KRUL]RQV�DUH�SHUFHLYHG�

�DV�LQ�ROG�DJH���HPRWLRQ�UHJXODWLRQ�JRDOV�DQG�IDPLOLDU�VRFLDO�SDUWQHUV�DUH�HPSKDVL]HG��(YLGHQFH�

UHYHDOV�WKDW�VRFLDO�JRDOV�LPSDFW�FRJQLWLRQ��7HUPHG�WKH�SRVLWLYLW\�HIIHFW��ROGHU�DGXOWV��UHODWLYH�WR�

\RXQJHU�DGXOWV��RIWHQ�GHPRQVWUDWH�VXSHULRU�SURFHVVLQJ�RI�SRVLWLYH�VWLPXOL�DQG�RU�UHGXFHG�

SURFHVVLQJ�RI�QHJDWLYH�VWLPXOL��$OWKRXJK�LW�LV�ZLGHO\�XQGHUVWRRG�WKDW�GHPHQWLD�LV�DVVRFLDWHG�ZLWK�

GLVRULHQWDWLRQ�WR�WLPH��H�J���FORFN�DQG�FDOHQGDU���OLWWOH�LV�NQRZQ�DERXW�ZKHWKHU�SHUVRQV�ZLWK�

GHPHQWLD�DUH�DOVR�GLVRULHQWHG�WR�SHUFHLYHG�WLPH�UHPDLQLQJ�LQ�OLIH��7KH�REMHFWLYHV�RI�WKH�SUHVHQW�

UHVHDUFK�ZHUH�WR�H[DPLQH�KRZ�PRGHUDWH�VHYHULW\�GHPHQWLD�DIIHFWV�����VXEMHFWLYH�WLPH�KRUL]RQV������

WKH�UHODWLYH�SULRULWL]DWLRQ�RI�NQRZOHGJH��DQG�HPRWLRQ�UHODWHG�JRDOV������PHQWDO�UHSUHVHQWDWLRQV�RI�

VRFLDO�DFWLYLWLHV������VRFLDO�SDUWQHU�SUHIHUHQFHV��DQG�����WKH�SURFHVVLQJ�RI�HPRWLRQDO�LQIRUPDWLRQ�LQ�

DWWHQWLRQ�DQG�PHPRU\��7R�PDNH�FRPSDULVRQV�DFURVV�WKH�DGXOW�OLIHWLPH�DQG�DV�D�FRPSDULVRQ�WR�

DJLQJ�LQ�WKH�SUHVHQFH�RI�GHPHQWLD��RXU�VDPSOH�LQFOXGHG�WZHQW\�ILYH�\RXQJ�DGXOWV��0�� �������

\HDUV���\RXQJ�ROG�DGXOWV��0� �������\HDUV���ROG�ROG�DGXOWV��������\HDUV���DQG�WZHQW\�VL[�

SDUWLFLSDQWV�ZLWK�GHPHQWLD��0� �������\HDUV���5HVXOWV�LQGLFDWHG�WKDW�WKRVH�ZLWK�GHPHQWLD�UHPDLQHG�

UHODWLYHO\�RULHQWHG�WR�OLIHWLPH�LQ�WKDW��VLPLODU�WR�\RXQJ�ROG�DQG�ROG�ROG�DGXOWV��WKH\�EHOLHYHG�WKH\�

KDG�OHVV�WLPH�UHPDLQLQJ�LQ�OLIH�WKDQ�\RXQJ�DGXOWV��3DUWLFLSDQWV�ZLWK�GHPHQWLD�UHSRUWHG�JRDOV�

FHQWHUHG�RQ�HPRWLRQ�UHJXODWLRQ�WR�D�JUHDWHU�H[WHQW�WKDQ�WKRVH�UHODWHG�WR�NQRZOHGJH�DFTXLVLWLRQ��

7KUHH�ZD\�PXOWLGLPHQVLRQDO�VFDOLQJ�UHYHDOHG�FRPPRQ�GLPHQVLRQV�DORQJ�ZKLFK�JURXSV�

FRQVLGHUHG�VRFLDO�DFWLYLWLHV�DQG�LQGLFDWHG�WKDW�WKH�VDOLHQFH�RI�WKHVH�GLPHQVLRQV�YDULHG�DFURVV�
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JURXSV��'LPHQVLRQV�UHODWHG�WR�DIIHFW�ZHUH�PRVW�LPSRUWDQW�WR�ROGHU�DGXOWV��L�H���\RXQJ�ROG��ROG�ROG��

SDUWLFLSDQWV�ZLWK�GHPHQWLD��DQG�OHDVW�LPSRUWDQW�WR�\RXQJ�DGXOWV��7KH�SURPLQHQFH�RI�LQIRUPDWLRQ�

VHHNLQJ�LQ�PHQWDO�UHSUHVHQWDWLRQV�RI�VRFLDO�DFWLYLWLHV�DOVR�YDULHG�DFURVV�JURXSV��WKLV�GLPHQVLRQ�ZDV�

OHDVW�LPSRUWDQW�WR�ROGHU�DGXOWV�DQG�PRVW�LPSRUWDQW�WR�\RXQJ�DGXOWV��*URXS�GLIIHUHQFHV�LQ�

SUHIHUHQFH�IRU�IDPLOLDU�RYHU�QRYHO�VRFLDO�SDUWQHUV�ZHUH�QRW�REVHUYHG��:H�GLG�QRW�ILQG�HYLGHQFH�RI�

WKH�SRVLWLYLW\�HIIHFW�LQ�DWWHQWLRQ��KRZHYHU�DQ�H[DPLQDWLRQ�RI�PHPRU\�SHUIRUPDQFH�GLG�VXSSRUW�WKH�

SUHVHQFH�RI�D�PHPRU\�DGYDQWDJH�IRU�SRVLWLYH�RYHU�QHJDWLYH�LQIRUPDWLRQ��2OG�ROG�DGXOWV�DQG�

SDUWLFLSDQWV�ZLWK�GHPHQWLD�UHFDOOHG�DQG�UHFRJQL]HG�D�KLJKHU�UDWLR�RI�SRVLWLYH�WR�QHJDWLYH�LPDJHV�

WKDQ�GLG�\RXQJ�DGXOWV��<RXQJ�ROG�DGXOWV�SHUIRUPHG�FRPSDUDEOH�WR�\RXQJ�DGXOWV�RQ�D�UHFDOO�WDVN��

EXW�UHFRJQL]HG�D�KLJKHU�UDWLR�RI�SRVLWLYH�WR�QHJDWLYH�LPDJHV�WKDW�GLG�\RXQJ�DGXOWV��7KHRUHWLFDO�DQG�

SUDFWLFDO�LPSRUWDQFH�RI�WKHVH�ILQGLQJV�LV�GLVFXVVHG����� �

� �
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3UHIDFH�

7KLV�WKHVLV�LV�DQ�RULJLQDO�ZRUN�E\�/LQ]\�%RKQ��1R�SDUW�RI�WKLV�WKHVLV�KDV�EHHQ�SUHYLRXVO\�

SXEOLVKHG��7KH�UHVHDUFK�SURMHFW��RI�ZKLFK�WKLV�WKHVLV�LV�D�SDUW��UHFHLYHG�HWKLFV�DSSURYDO�IURP�WKH�

8QLYHUVLW\�RI�$OEHUWD�5HVHDUFK�(WKLFV�%RDUG��³6RFLDO�&RJQLWLRQ´��3UR����������0DUFK��������

�
� �
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7DEOH�RI�&RQWHQWV��

,1752'8&7,21��� � � � � � � � � � ���������

/,7(5$785(�5(9,(:�� � � � � � � � � ��������

7LPH�3HUVSHFWLYH�� � � � � � � � � � ��������

� ,PSDFW�RI�7LPH�3HUVSHFWLYH�RQ�6RFLDO�*RDOV��� � � � � � ��������

� ,QIOXHQFH�RI�7LPH�3HUVSHFWLYH�RQ�6RFLDO�3DUWQHU�3UHIHUHQFH�� � � � ��������

� 3RVLWLYLW\�(IIHFW�� � � � � � � � � � ��������

� 7LPH�3HUVSHFWLYH�LQ�'HPHQWLD�� � � � � � � � ��������

� 6RFLDO�*RDOV�DQG�6RFLDO�3DUWQHU�3UHIHUHQFH�LQ�'HPHQWLD�� � � � � �������

� 3RVLWLYLW\�(IIHFW�LQ�'HPHQWLD�� � � � � � � � �������

29(59,(:�2)�35(6(17�5(6($5&+� � � � � � � �������

� � 5HVHDUFK�4XHVWLRQV�� � � � � � � � � � �������

� � +\SRWKHVHV�� � � � � � � � � � � �������

0(7+2'�� � � � � � � � � � � �������

� 3DUWLFLSDQWV�� � � � � � � � � � � �������

� 0HDVXUHV�� � � � � � � � � � � �������

� 3URFHGXUH�� � � � � � � � � � � �������

5(68/76�� � � � � � � � � � � �������

� 7LPH�3HUVSHFWLYH�� � � � � � � � � � �������

� 6HOI�5HSRUWHG�6RFLDO�*RDOV�LQ�'HPHQWLD�� � � � � � � �������

� 0HQWDO�5HSUHVHQWDWLRQV�RI�6RFLDO�$FWLYLWLHV��� � � � � � �������

� 6RFLDO�3DUWQHU�3UHIHUHQFH�� � � � � � � � � �������

� 3RVLWLYLW\�(IIHFW�� � � � � � � � � � �������

',6&866,21�� � � � � � � � � � � �������
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5()(5(1&(6�� � � � � � � � � � � �������

$33(1',;�$�/LVW�RI����6RFLDO�$FWLYLW\�&DUG�VRUW�,WHPV�� � � � � �������

� �

� �
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/LVW�RI�7DEOHV�

7DEOH����6HOHFW�GHILQLWLRQV�DQG�H[DPSOHV�XVHG�WR�FRGH�VHOI�UHSRUWHG�VRFLDO�JRDOV� ����������� �������

7DEOH����&RRUGLQDWHV�RI�VRFLDO�DFWLYLWLHV�LQ�WKH�RYHUDOO�VWLPXOXV�FRQILJXUDWLRQ�� � �������������������

7DEOH����0HDQ�UHDFWLRQ�WLPHV��LQ�PLOOLVHFRQGV��E\�JURXS�RQ�WKH�GRW�SUREH�WDVN�� � �������
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/LVW�RI�)LJXUHV�

)LJXUH����:HLJKWV�IRU�'LPHQVLRQ���DQG�'LPHQVLRQ���E\�JURXS� � � � � ��������
�
)LJXUH����:HLJKWV�IRU�'LPHQVLRQ���DQG�'LPHQVLRQ���E\�JURXS� � � � � ��������

)LJXUH����6RFLDO�SDUWQHU�VHOHFWLRQ�E\�JURXS� � � � � � � ��������

)LJXUH����/RJ�WUDQVIRUPHG�DWWHQWLRQDO�ELDV�VFRUHV�E\�JURXS� � � � � �������
�
)LJXUH����5DWLR�RI�SRVLWLYH�WR�QHJDWLYH�LPDJHV�UHFDOOHG�E\�JURXS�� � � � �������

)LJXUH����5DWLR�RI�SRVLWLYH�WR�QHJDWLYH�LPDJHV�FRUUHFWO\�UHFRJQL]HG�E\�JURXS��� � �������

�

�
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$Q�([DPLQDWLRQ�RI�6RFLDO�0RWLYDWLRQ�LQ�'HPHQWLD�

� 6RFLRHPRWLRQDO�VHOHFWLYLW\�WKHRU\��667��&DUVWHQVHQ��������DUJXHV�WKDW�RXU�DELOLW\�WR�

PRQLWRU�WLPH�DQG�WR�DSSUHFLDWH�WKDW�WLPH�HYHQWXDOO\�UXQV�RXW�KDV�SURIRXQG�LPSOLFDWLRQV�IRU�EDVLF�

KXPDQ�SURFHVVHV��3ULRULWL]HG�VRFLDO�JRDOV��VRFLDO�DFWLYLWLHV��SHUVRQDO�WLHV��DQG�FRJQLWLYH�

SUHIHUHQFHV�DUH�DOO�DUJXHG�WR�YDU\�DV�D�IXQFWLRQ�RI�SHUFHLYHG�WLPH�UHPDLQLQJ�LQ�OLIH��:KHQ�WLPH�LV�

SHUFHLYHG�DV�H[SDQVLYH��DV�LV�W\SLFDO�LQ�\RXWK��IXWXUH�RULHQWHG�JRDOV�DLPHG�DW�NQRZOHGJH�

DFTXLVLWLRQ�DQG�WKH�EURDGHQLQJ�RI�VRFLDO�KRUL]RQV�EHFRPH�SULRULWL]HG��/DQJ�	�&DUVWHQVHQ���������

,QWHUDFWLRQV�ZLWK�QRYHO�VRFLDO�SDUWQHUV�DUH�SUHIHUDEOH�WR�IDPLOLDU�RQHV�DV�WKHVH�LQGLYLGXDOV�

SURPRWH�DFWXDOL]DWLRQ�RI�WKH�ODWWHU�JRDOV��)UHGULFNVRQ�	�&DUVWHQVHQ���������:KHQ�FRQVWUDLQWV�RQ�

WLPH�KRUL]RQV�DUH�SHUFHLYHG��DV�LV�FRPPRQ�LQ�ROG�DJH��SUHVHQW�RULHQWHG�JRDOV�DVVXPH�SULPDF\�

DQG�WKH�GHVLUHV�WR�GHULYH�HPRWLRQDO�PHDQLQJ�DQG�VDWLVIDFWLRQ�IURP�OLIH�EHFRPH�FHQWUDO��/DQJ�	�

&DUVWHQVHQ���������'LPLQLVKLQJ�UHVRXUFHV�DUH�QR�ORQJHU�GLUHFWHG�WRZDUGV�IRUPLQJ�QHZ�ERQGV��EXW�

UDWKHU�WRZDUGV�QXUWXULQJ�HPRWLRQDOO\�FORVH�UHODWLRQVKLSV��)UHGULFNVRQ�	�&DUVWHQVHQ���������7KH�

SHUFHSWLRQ�RI�WLPH�DV�RSHQ�HQGHG�RU�UHVWULFWHG�LV�DOVR�UHIOHFWHG�LQ�DWWHQWLRQ�DQG�PHPRU\��$�

JURZLQJ�ERG\�RI�HYLGHQFH�KDV�GRFXPHQWHG�D�SRVLWLYLW\�HIIHFW��VHH�5HHG��&KDQ�	�0LNHOV�������

IRU�D�PHWD�DQDO\VLV���ZKLFK�LV�FKDUDFWHUL]HG�E\�D�OLIHVSDQ�FKDQJH�LQ�WKH�UDWLR�RI�SRVLWLYH�WR�

QHJDWLYH�PDWHULDO�DWWHQGHG�WR�DQG�UHPHPEHUHG��6FKHLEH�	�&DUVWHQVHQ����������

%HFDXVH�FKURQRORJLFDO�DJH�LV�LQYHUVHO\�UHODWHG�WR�WLPH�UHPDLQLQJ�LQ�OLIH��V\VWHPDWLF�

DVVRFLDWLRQV�EHWZHHQ�DJH�DQG�WLPH�KRUL]RQV�DSSHDU��)XQJ��/DL�	�1J���������+RZHYHU��

VRFLRHPRWLRQDO�VHOHFWLYLW\�WKHRULVWV�VWUHVV�WKDW�LW�LV�WLPH�SHUVSHFWLYH��L�H���WKH�VXEMHFWLYH�VHQVH�RI�

GLVWDQFH�IURP�GHDWK��DQG�QRW�DJH��L�H���GLVWDQFH�IURP�ELUWK��WKDW�GHWHUPLQHV�WKH�UHODWLYH�

SULRULWL]DWLRQ�RI�JRDOV��:KHQ�WLPH�SHUVSHFWLYH�LV�VWDWLVWLFDOO\�FRQWUROOHG��/DQJ�	�&DUVWHQVHQ��

������RU�H[SHULPHQWDOO\�PDQLSXODWHG��)XQJ��&DUVWHQVHQ�	�/XW]���������ROGHU�DQG�\RXQJHU�DGXOWV�

EHKDYH�UHPDUNDEO\�VLPLODU�DFURVV�WKH�DERYHPHQWLRQHG�GRPDLQV��5HVHDUFK�H[DPLQLQJ�WKH�LPSDFW�
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RI�KHDOWK�VWDWXV�RQ�JRDO�FRQVWHOODWLRQV�IXUWKHU�GHFRXSOHV�DJH�IURP�VXEMHFWLYH�WLPH�KRUL]RQV�

�)UHGULFNVRQ�	�&DUVWHQVHQ��������.LQ�	�)XQJ��������3LQTXDUW�	�6LOEHUHLVHQ���������:KHQ�WKH�

IUDJLOLW\�RI�OLIH�LV�SULPHG��H�J���EHFDXVH�RI�D�GLDJQRVLV�RI�FDQFHU�RU�+,9�$,'6���\RXQJHU�DGXOWV�

SHUFHLYH�WKHLU�VRFLDO�ZRUOG�LQ�D�PDQQHU�WKDW�LV�YLUWXDOO\�LQGLVWLQJXLVKDEOH�IURP�ROGHU�DGXOWV����

7KH�SUHVHQW�UHVHDUFK�H[DPLQHG�WKH�LPSDFW�GHPHQWLD��D�GLDJQRVLV�W\SLFDOO\�DVVRFLDWHG�ZLWK�

ROGHU�DJH��KDV�RQ�VXEMHFWLYH�WLPH�KRUL]RQV��WKH�UHODWLYH�SULRULWL]DWLRQ�RI�VRFLDO�JRDOV��FRJQLWLYH�

UHSUHVHQWDWLRQV�RI�VRFLDO�DFWLYLWLHV��UHODWLRQVKLS�SUHIHUHQFHV��DQG�WKH�ZD\�LQ�ZKLFK�:HOOHPRWLRQDO�

LQIRUPDWLRQ�LV�DWWHQGHG�WR��DWWHQWLRQ��DQG�UHPHPEHUHG��PHPRU\���'HPHQWLD�VWHPV�IURP�D�FODVV�

RI�SURJUHVVLYH��QHXURGHJHQHUDWLYH�GLVHDVHV��DQG�LV�DVVRFLDWHG�ZLWK�G\VIXQFWLRQ�DFURVV�D�QXPEHU�

RI�GRPDLQV��LQFOXGLQJ�PHPRU\�SHUIRUPDQFH�DQG�WLPH�RULHQWDWLRQ��7KLV�VXJJHVWV�WKDW��ZKLOH�

SHUVRQV�ZLWK�GHPHQWLD�DUH�W\SLFDOO\�RI�DGYDQFHG�DJH��WKH\�PD\�QRW�SHUFHLYH�FRQVWUDLQWV�RQ�WLPH�

KRUL]RQV�DQG�WKHUHIRUH�GLYHUJH�IURP�DJH�UHODWHG�VRFLDO�DQG�FRJQLWLYH�SUHIHUHQFHV��,W�LV�DOVR�

SRVVLEOH�WKDW��ZKHQ�IDFHG�ZLWK�WKH�UHDOLW\�RI�FRJQLWLYH�GHFOLQH�LQ�WKH�HDUOLHU�VWDJHV�RI�GLVHDVH�

SURJUHVVLRQ��SHUVRQV�ZLWK�GHPHQWLD�PD\�SHUFHLYH�IXUWKHU�FRQVWUDLQV�RQ�WLPH�KRUL]RQV�DQG�SODFH�D�

JUHDWHU�HPSKDVLV�RQ�HPRWLRQDOO\�PHDQLQJIXO�PRWLYHV�DQG�SRVLWLYH�LQIRUPDWLRQ��7KHVH�TXHVWLRQV�

KDYH�QRW�EHHQ�H[DPLQHG���

(PSLULFDOO\�H[SORULQJ�WKHVH�TXHVWLRQV�KDV�LPSOLFDWLRQV�IRU�LPSURYLQJ�TXDOLW\�RI�FDUH�DQG�

TXDOLW\�RI�OLIH�IRU�SHUVRQV�ZLWK�GHPHQWLD�E\�JHQHUDWLQJ�UHFRPPHQGDWLRQV�IRU�VRFLDO�SURJUDPPLQJ�

WR�EHWWHU�PDWFK�VRFLDO�JRDOV�DQG�FRPPXQLFDWLRQ�SUDFWLFHV�WR�EHWWHU�PDWFK�FRJQLWLYH�SUHIHUHQFHV��

DQG�WKXV�HQFRGLQJ�DQG�UHWHQWLRQ��7KHVH�DUH�LPSRUWDQW�FRQVLGHUDWLRQV�LQ�OLJKW�RI�WKH�PRXQWLQJ�

QXPEHU�RI�LQGLYLGXDOV�ZLWK�GHPHQWLD��$O]KHLPHU�6RFLHW\�RI�&DQDGD���������0RUHRYHU��E\�

H[DPLQLQJ�ZKHWKHU�LWV�FHQWUDO�SRVWXODWHV�SURYLGH�D�XVHIXO�IUDPHZRUN�IRU�H[SORULQJ�VRFLDO�

PRWLYDWLRQ�LQ�GHPHQWLD��WKH�SUHVHQW�ZRUN�H[SDQGV�WKH�WKHRUHWLFDO�VFRSH�RI�667��7KH�UHPDLQGHU�RI�

WKLV�UHYLHZ�VXPPDUL]HV�WKH�OLWHUDWXUH�RQ�IXWXUH�WLPH�SHUVSHFWLYH��WKH�UHODWLRQVKLS�EHWZHHQ�WLPH�
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SHUVSHFWLYH�DQG�VRFLDO�JRDOV��WKH�LQIOXHQFH�RI�WLPH�SHUVSHFWLYH�RQ�SDUWQHU�SUHIHUHQFHV��DQG�WKH�

OLQN�EHWZHHQ�VRFLDO�JRDOV�DQG�FRJQLWLYH�SURFHVVLQJ��$Q�HPSKDVLV�LQ�WKH�UHYLHZ�LV�SODFHG�RQ�WKH�

PHDVXUHV�WKDW�KDYH�EHHQ�XVHG�LQ�WKH�OLWHUDWXUH�WR�RSHUDWLRQDOL]H�FRQVWUXFWV��7KLV�SURYLGHV�WKH�

EDFNJURXQG�DQG�UDWLRQDOH�IRU�XQGHUVWDQGLQJ�WKH�FXUUHQW�VWXG\�WKDW�H[DPLQHV�WKH�LPSDFW�RI�

GHPHQWLD�RQ�VRFLDO�PRWLYDWLRQ��

6RFLRHPRWLRQDO�6HOHFWLYLW\�7KHRU\�

7LPH�3HUVSHFWLYH��

([WDQW�WKHRUHWLFDO�PRGHOV�RI�KXPDQ�GHYHORSPHQW�IRFXV�DOPRVW�H[FOXVLYHO\�RQ�WKH�SDVVDJH�

RI�WLPH�VLQFH�ELUWK��&DUVWHQVHQ���������7KLV�PDUNHU�KDV�VHUYHG�UHVHDUFKHUV�VWXG\LQJ�FKLOG�

GHYHORSPHQW�ZHOO��$W�SURJUHVVLYHO\�ROGHU�DJHV��KRZHYHU��FKURQRORJLFDO�DJH�ORVHV�WKH�SUHGLFWLYH�

SUHFLVLRQ�WKDW�LW�KROGV�LQ�\RXWK��6RFLRHPRWLRQDO�VHOHFWLYLW\�WKHRULVWV�WKXV�DGYRFDWH�IRU�WKH�XVH�RI�D�

GLIIHUHQW�LQGH[�RI�WLPH��QDPHO\�WKH�VXEMHFWLYH�VHQVH�RI�GLVWDQFH�IURP�GHDWK��WR�SUHGLFW�FKDQJH�

DFURVV�VHYHUDO�GRPDLQV��LQFOXGLQJ�JRDO�GLUHFWHG�EHKDYLRU��7KH�WKHRU\�SRVLWV�WKDW�JRDO�VHOHFWLRQ�

DQG�SXUVXLW�DUH�LQH[WULFDEO\�UHODWHG�WR�IXWXUH�WLPH�SHUVSHFWLYH��:KHQ�WLPH�LV�SHUFHLYHG�DV�

H[SDQVLYH��NQRZOHGJH�UHODWHG�JRDOV�DUH�SXUVHG��:KHQ�ERXQGDULHV�RQ�WLPH�DUH�SHUFHLYHG��

HPRWLRQDOO\�PHDQLQJIXO�JRDOV�DVVXPH�SULPDF\���

%HFDXVH�PRUWDOLW\�SODFHV�FRQVWUDLQWV�RQ�WLPH��&DUVWHQVHQ��)XQJ�	�&KDUOHV���������DJH�

UHODWHG�GLIIHUHQFHV�LQ�WLPH�SHUVSHFWLYH�DUH�REVHUYHG��5HFHQW�VWXGLHV�KDYH�H[SORUHG�WKHVH�XVLQJ�

WKH�)XWXUH�7LPH�3HUVSHFWLYH�6FDOH��)73��&DUVWHQVHQ�	�/DQJ���������/DQJ�DQG�&DUVWHQVHQ��������

DGPLQLVWHUHG�WKH�)73�VFDOH�WR�����LQGLYLGXDOV�EHWZHHQ�WKH�DJHV�RI����WR����\HDUV�DQG�IRXQG�D�

VWURQJ�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�DJH�DQG�)73�VFRUHV��)XQJ��/DL��DQG�1J��������DVNHG�����

\RXQJ�DQG�ROGHU�DGXOWV�OLYLQJ�LQ�7DLZDQ�RU�0DLQODQG�&KLQD�WR�FRPSOHWH�WKH�)73�VFDOH��7KHVH�

DUHDV�ZHUH�FKRVHQ�EHFDXVH��ZKLOH�WKH\�DUH�HWKQLFDOO\�LGHQWLFDO�DQG�VKDUH�PDQ\�FXVWRPV�DQG�

EHOLHIV��WKH\�GLIIHU�LQ�DFWXDULDO�OLIH�H[SHFWDQF\²7DLZDQHVH�OLYH�VHYHQ�\HDUV�ORQJHU�WKDQ�WKRVH�
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UHVLGLQJ�LQ�0DLQODQG�&KLQD��$V�SUHGLFWHG��ROGHU�DGXOWV�OLYLQJ�LQ�0DLQODQG�&KLQD�DQWLFLSDWHG�D�

PRUH�OLPLWHG�IXWXUH�WKDQ�DJH�PDWFKHG�FRPSDULVRQV��DQG�ERWK�ROGHU�VDPSOHV�HQGRUVHG�D�PRUH�

OLPLWHG�WLPH�SHUVSHFWLYH�WKDQ�\RXQJHU�DGXOWV��7KH�ODWWHU�ILQGLQJ�KDV�EHHQ�UHSOLFDWHG�DFURVV�RWKHU�

VWXGLHV�XVLQJ�WKH�)73�VFDOH��&DWH�	�-RKQ��������.ZRQ��6FKHLEH��6DPDQH]�/DUNLQ��7VDL�	�

&DUVWHQVHQ��������DQG�LQ�UHVHDUFK�XVLQJ�D�VLQJOH�LWHP�GHULYHG�IURP�WKH�)73�VFDOH��L�H���³,�KDYH�

WKH�IHHOLQJ�WKDW�WLPH�LV�FRPLQJ�WR�DQ�HQG´��/DQJ���������

$QDORJRXV�ILQGLQJV�KDYH�HPHUJHG�IURP�UHVHDUFK�WKDW�DVVHVVHG�WLPH�SHUVSHFWLYH�E\�VKRZLQJ�

SDUWLFLSDQWV�D�OLQH�RQ�D�SLHFH�RI�SDSHU�DQG�DVNLQJ�WKHP�WR�LPDJLQH�WKDW�LW�UHSUHVHQWV�WKH�HQWLUH�

KXPDQ�OLIHVSDQ�DQG�WR�SODFH�D�PDUN�RQ�WKH�OLQH�WKDW�UHSUHVHQWV�WKHLU�WHPSRUDO�SRVLWLRQ�LQ�OLIH�

�+LFNV��7UHQW��'DYLV�	�.LQJ���������2OGHU�DGXOWV�SODFHG�D�PDUN�IXUWKHU�DORQJ�WKH�OLQH�WKDQ�GLG�

\RXQJHU�DGXOWV��:KHQ�WKLV�ILQGLQJ�LV�WDNHQ�WRJHWKHU�ZLWK�WKH�DERYHPHQWLRQHG��LW�VXJJHVWV�WKDW�

WLPH�SHUVSHFWLYH�FKDQJHV�LQ�D�OLQHDU�IDVKLRQ��VXFK�WKDW�W\SLFDOO\�DJLQJ�ROGHU�DGXOWV�IRUHVHH�D�

UHODWLYHO\�PRUH�OLPLWHG�IXWXUH�WKDQ�KHDOWK\�\RXQJHU�DGXOWV��

,PSDFW�RI�7LPH�3HUVSHFWLYH�RQ�6RFLDO�*RDOV��

667�SUHGLFWV�FOHDU�GHYHORSPHQWDO�WUDMHFWRULHV�IRU�VRFLDO�JRDOV��:KHQ�WLPH�LV�SHUFHLYHG�DV�

H[SDQVLYH��DWWHQWLRQ�LV�GLUHFWHG�WRZDUGV�WKH�IXWXUH�DQG�ZD\V�LQ�ZKLFK�RQH�FDQ�RSWLPL]H�ORQJ�

UDQJH�RXWFRPHV��5HVRXUFHV�DUH�GLUHFWHG�WRZDUGV�DFTXLULQJ�NQRZOHGJH�DQG�H[SDQGLQJ�VNLOO�VHWV�

IRU�IXWXUH�SD\RII��7KLV�UXQV�LQ�FRQWUDVW�WR�WKH�DSSURDFK�WDNHQ�E\�LQGLYLGXDOV�XQGHUVWDQGLQJ�WLPH�

WR�EH�OLPLWHG��2OGHU�DGXOWV��ZKR�LQFUHDVLQJO\�IHHO�WKH�SUHVVXUH�RI�WLPH�DQG�LWV�SDVVDJH��SULRULWL]H�

SUHVHQW�RULHQWHG�JRDOV�WKDW�FRQFHUQ�WKH�UHJXODWLRQ�RI�IHHOLQJ�VWDWHV��5HVRXUFHV�DUH�GLUHFWHG�

WRZDUGV�GHULYLQJ�HPRWLRQDO�PHDQLQJ�DQG�VDWLVIDFWLRQ�IURP�OLIH��SUHVXPDEO\�EHFDXVH�WKH�SD\RII�LV�

RIWHQ�LQ�WKH�LPPHGLDWH�VRFLDO�FRQWDFW�LWVHOI�UDWKHU�WKDQ�DW�VRPH�XQVSHFLILHG�SRLQW�LQ�WKH�IXWXUH�

�&DUVWHQVHQ�HW�DO������������

(PSLULFDO�HYLGHQFH�H[LVWV�LQ�VXSSRUW�RI�WKHVH�FODLPV��/DQJ�DQG�&DUVWHQVHQ��������
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H[DPLQHG�VRFLDO�PRWLYDWLRQ�LQ�D�ODUJH�VDPSOH�RI�\RXQJHU�DQG�ROGHU�DGXOWV��*RDOV�ZHUH�LQIHUUHG�

WKURXJK�WKH�XVH�RI�D�FDUG�VRUW�WDVN��3DUWLFLSDQWV�ZHUH�SUHVHQWHG�ZLWK�FDUGV�GHVFULELQJ�GLIIHUHQW�

JRDOV�DQG�DVNHG�WR�VRUW�WKH�FDUGV�LQWR�SLOHV�DFFRUGLQJ�WR�WKHLU�UHODWLYH�LPSRUWDQFH��&RQVLVWHQW�ZLWK�

WKH�FHQWUDO�DVVHUWLRQV�RI�667��ROGHU�DGXOWV�GHHPHG�HPRWLRQ�UHJXODWLRQ�DQG�JHQHUDWLYLW\�JRDOV�WR�

EH�RI�WKH�JUHDWHVW�LPSRUWDQFH��H�J���³+DYH�FRQWURO�RYHU�P\�IHHOLQJV´�DQG�³%H�DYDLODEOH�WR�RWKHUV�

ZKR�QHHG�WR�EH�FRPIRUWHG´��UHVSHFWLYHO\���ZKHUHDV�\RXQJHU�DGXOWV�YDOXHG�JRDOV�UHODWHG�WR�

DXWRQRP\�DQG�VRFLDO�DFFHSWDQFH��H�J���³%H�ZHOO�HGXFDWHG�DQG�NQRZOHGJHDEOH´�DQG�³5HFHLYH�

JRRG�DGYLFH�RQ�LPSRUWDQW�GHFLVLRQV´��UHVSHFWLYHO\���

&RPSDUDEOH�UHVXOWV�DUH�IRXQG�ZKHQ�VHOI�UHSRUWHG�JRDOV�DUH�H[DPLQHG��3HQQLQJURWK�DQG�

6FRWW��������LQVWUXFWHG�\RXQJHU�DQG�ROGHU�DGXOWV�WR�ZULWH�GRZQ�FXUUHQWO\�KHOG�JRDOV�DQG�IRXQG�

WKDW��UHODWLYH�WR�\RXQJHU�DGXOWV��ROGHU�DGXOWV�UHSRUWHG�JRDOV�WKDW�ZHUH�PRUH�IRFXVHG�RQ�WKH�

SUHVHQW��HPRWLRQ�UHJXODWLRQ�DQG�JHQHUDWLYLW\��DQG�OHVV�IRFXVHG�RQ�WKH�IXWXUH�DQG�NQRZOHGJH�

DFTXLVLWLRQ��2OGHU�SDUWLFLSDQWV�DOVR�JHQHUDWHG�D�ODUJHU�QXPEHU�RI�JRDOV�UHODWHG�WR�GHHSHQLQJ�

HPRWLRQDO�ERQGV�ZLWK�IDPLOLDU�VRFLDO�SDUWQHUV�WKDQ�GLG�\RXQJHU�SDUWLFLSDQWV����

7KHVH�UHVXOWV�PLUURU�WKRVH�IRXQG�LQ�UHVHDUFK�WKDW�H[SORUHG�KRZ�WKH�6$56�HSLGHPLF�

DIIHFWHG�WLPH�KRUL]RQV�DQG�JRDO�FRQVWHOODWLRQV�RI�\RXQJ�DGXOWV�OLYLQJ�LQ�+RQJ�.RQJ�GXULQJ�WKH�

RXWEUHDN��)XQJ�	�&DUVWHQVHQ���������+RQJ�.RQJ�ZDV�DQ�LQWHUHVWLQJ�VHWWLQJ�IRU�WKLV�UHVHDUFK�DV�LW�

ZDV�VHYHUHO\�DIIHFWHG�E\�WKH�GLVHDVH�������FDVHV�RI�LQIHFWLRQ�DQG�����GHDWKV�ZHUH�UHSRUWHG��

8QGHU�WKHVH�FRQGLWLRQV��WKHUH�ZDV�UHDVRQ�WR�EHOLHYH�WKDW�\RXQJ�DGXOWV�FDPH�WR�YLHZ�WKHLU�IXWXUH�

DV�SUHFDULRXV��(YLGHQFH�FRQILUPHG�WKLV�QRWLRQ��7LPH�SHUVSHFWLYH�EHFDPH�LQFUHDVLQJO\�OLPLWHG�

RYHU�WKH�FRXUVH�RI�WKH����ZHHN�VWXG\��7KLV�VKLIW�ZDV�DFFRPSDQLHG�E\�DQ�HPSKDVLV�RQ�

H[SHULHQFLQJ�HPRWLRQDO�PHDQLQJ�DQG�VDWLVIDFWLRQ���

,QIOXHQFH�RI�7LPH�3HUVSHFWLYH�RQ�6RFLDO�3DUWQHU�3UHIHUHQFH�
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6RFLRHPRWLRQDO�VHOHFWLYLW\�WKHRULVWV�DUJXH�WKDW�WLPH�SHUVSHFWLYH�DIIHFWV�VRFLDO�SDUWQHU�

SUHIHUHQFHV��:KHQ�NQRZOHGJH�UHODWHG�JRDOV�DUH�HPSKDVL]HG��QRYHO�VRFLDO�SDUWQHUV�DUH�RI�SULPDU\�

LQWHUHVW��7KLV�LV�EHFDXVH�WKHLU�XQIDPLOLDULW\�LQFUHDVHV�WKH�OLNHOLKRRG�WKDW�LQWHUDFWLRQV�ZLOO�EH�

IROORZHG�E\�WKH�DFTXLVLWLRQ�RI�QHZ�DQG�SRWHQWLDOO\�XVHIXO�LQIRUPDWLRQ��:KHQ�HPRWLRQDO�JRDOV�DUH�

DFFHQWXDWHG��HPRWLRQDOO\�FORVH�SDUWQHUV�DUH�SUHIHUDEOH��7KLV�LV�DWWULEXWHG�WR�WKH�IDFW�WKDW�

LQWHUDFWLRQV�ZLWK�WKHVH�SDUWQHUV�DUH�QRW�RQO\�SUHGLFWDEOH��EXW�WKH\�DUH�DOVR�OLNHO\�WR�HYRNH�SRVLWLYH�

DIIHFW�DQG�IHHOLQJV�RI�VRFLDO�FRQQHFWHGQHVV��&DUVWHQVHQ�HW�DO����������5HVHDUFK�VSDQQLQJ�YDULRXV�

JHRJUDSKLFDO�UHJLRQV��LQFOXGLQJ�WKH�8QLWHG�6WDWHV��)UHGULFNVRQ�	�&DUVWHQVHQ���������+RQJ�.RQJ�

�)XQJ��&DUVWHQVHQ�	�/XW]���������7DLZDQ�DQG�0DLQODQG�&KLQD��)XQJ�HW�DO����������KDV�

GRFXPHQWHG�WKLV�VKLIW�LQ�SDUWQHU�SUHIHUHQFHV��,Q�WKHVH�VWXGLHV��\RXQJ�DQG�ROGHU�DGXOWV�ZHUH�DVNHG�

WR�LPDJLQH�WKDW�WKH\�KDG�D�KDOI�DQ�KRXU�RI�IUHH�WLPH�ZLWK�QR�SUHVVLQJ�FRPPLWPHQWV��DQG�WKDW�WKH\�

ZRXOG�OLNH�WR�VSHQG�ZLWK�WLPH�ZLWK�DQRWKHU�SHUVRQ��7KH\�ZHUH�WR�LQGLFDWH�WKHLU�SUHIHUHQFH�IURP�

WKH�IROORZLQJ�FKRLFHV��D�PHPEHU�RI�\RXU�LPPHGLDWH�IDPLO\��WKH�DXWKRU�RI�D�ERRN�\RX�KDYH�UHDG��

DQG�D�UHFHQW�DFTXDLQWDQFH�ZLWK�ZKRP�\RX�VHHP�WR�KDYH�PXFK�LQ�FRPPRQ��7KHVH�SDUWQHUV�

UHSUHVHQW�JRDOV�UHODWHG�WR�GHULYLQJ�HPRWLRQDO�PHDQLQJ��JDLQLQJ�LQIRUPDWLRQ��DQG�H[SDQGLQJ�VRFLDO�

KRUL]RQV��UHVSHFWLYHO\��$FURVV�HDFK�RI�WKH�VWXGLHV��ROGHU�DGXOWV�ZHUH�PRUH�LQFOLQHG�WKDQ�\RXQJHU�

DGXOWV�WR�VHOHFW�WKH�HPRWLRQDOO\�FORVH�SDUWQHU���

7KH�DERYHPHQWLRQHG�ILQGLQJV�DUH�XQGHUVFRUHG�E\�YDULDWLRQV�LQ�WLPH�KRUL]RQV�DQG�WKXV�GR�

QRW�UHIOHFW�VWDWLF��DJH�UHODWHG�GLIIHUHQFHV��5HVHDUFK�GHPRQVWUDWHV�WKDW�ERWK�ROGHU�DQG�\RXQJHU�

DGXOWV�DUH�FDSDEOH�RI�DGRSWLQJ�D�WLPH�SHUVSHFWLYH�WKDW�GLIIHUV�IURP�ZKDW�ZRXOG�EH�SUHGLFWHG�E\�

WKHLU�SODFH�LQ�WKH�OLIHVSDQ��)RU�H[DPSOH��)UHGULFNVRQ�DQG�&DUVWHQVHQ��������6WXG\����DVNHG�ROGHU�

DGXOWV�WR�LPDJLQH�WKDW�WKH\�KDG�MXVW�UHFHLYHG�ZRUG�RQ�D�PHGLFDO�EUHDNWKURXJK�WKDW�ZRXOG�H[WHQG�

WKHLU�OLIH�H[SHFWDQF\�E\����\HDUV�DQG�WR�WKHQ�LQGLFDWH�WKHLU�FKRLFH�IURP�WKH�SDUWQHUV�RXWOLQHG�

DERYH��<RXQJHU�DGXOWV�ZHUH�DVNHG�WR�LPDJLQH�DQ�LPSHQGLQJ�JHRJUDSKLF�UHORFDWLRQ�DQG�WR�WKHQ�
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LQGLFDWH�WKHLU�SDUWQHU�SUHIHUHQFH��8QGHU�WKHVH�FRQGLWLRQV��ROGHU�DGXOWV�VKRZHG�DQ�LQFUHDVHG�

SUHIHUHQFH�IRU�QRYHO�VRFLDO�SDUWQHUV�DQG�\RXQJHU�DGXOWV�IRU�HPRWLRQDOO\�FORVH�SDUWQHUV���

,Q�DQ�DWWHPSW�WR�IXUWKHU�GHFRXSOH�DJH�IURP�WLPH�SHUVSHFWLYH��&DUVWHQVHQ�DQG�)UHGULFNVRQ�

�������H[DPLQHG�PHQWDO�UHSUHVHQWDWLRQV�RI�VRFLDO�SDUWQHUV�LQ�PLGGOH�DJHG�JD\�PHQ�ZKR�ZHUH�

+,9�QHJDWLYH��+,9�SRVLWLYH�DQG�DV\PSWRPDWLF�RI�$,'6��RU�+,9�SRVLWLYH�DQG�V\PSWRPDWLF�RI�

$,'6��3DUWLFLSDQWV�ZHUH�DVNHG�WR�VRUW�FDUGV�GHVFULELQJ�SURVSHFWLYH�VRFLDO�SDUWQHUV��H�J���³\RXU�

VLEOLQJ´��³QHZ�QHLJKERU´��³SHUVRQ�UXQQLQJ�IRU�D�ORFDO�SROLWLFDO�SRVLWLRQ´���5HVXOWV�GLUHFWO\�

UHSOLFDWHG�SUHYLRXV�UHVHDUFK��)UHGULFNVRQ�	�&DUVWHQVHQ���������LQ�WKDW�PXOWLGLPHQVLRQDO�VFDOLQJ�

UHYHDOHG�WKH�IROORZLQJ�WKUHH�GLPHQVLRQV�DFFRXQWHG�IRU�PRVW�RI�WKH�YDULDQFH�LQ�WHUPV�RI�KRZ�

SDUWLFLSDQWV�FODVVLILHG�SDUWQHUV��DIIHFWLYH�SRWHQWLDO��IXWXUH�FRQWDFW��DQG�LQIRUPDWLRQ�VHHNLQJ��7KH�

DXWKRUV�IRXQG�WKDW��LQ�FRPSDULVRQ�WR�WKH�RWKHU�JURXSV��LQGLYLGXDOV�ZKR�ZHUH�ERWK�+,9�SRVLWLYH�

DQG�V\PSWRPDWLF�RI�$,'6�ZHUH�WKH�VWURQJHVW�HQGRUVHUV�RI�D�OLPLWHG�WLPH�SHUVSHFWLYH�DQG�

DVVLJQHG�WKH�JUHDWHVW�LPSRUWDQFH�WR�WKH�DIIHFWLYH�SRWHQWLDO�RI�VRFLDO�SDUWQHUV�DQG�WKH�OHDVW�

LPSRUWDQFH�WR�FRQVLGHULQJ�SDUWQHUV�RQ�WKH�EDVLV�RI�WKHLU�LQIRUPDWLRQ�SRWHQWLDO��7KHVH�UHVXOWV�DUH�

PLUURUHG�E\�UHVHDUFK�WKDW�H[DPLQHG�FRQWDFW�SUHIHUHQFHV�RI�UHFHQWO\�GLDJQRVHG�FDQFHU�SDWLHQWV�

�.LQ�	�)XQJ���������3DWLHQWV�ZHUH�PRUH�FRQFHUQHG�ZLWK�GHULYLQJ�HPRWLRQDO�PHDQLQJ�IURP�VRFLDO�

LQWHUDFWLRQV�WKDQ�DJH�PDWFKHG�FRQWUROV���

3RVLWLYLW\�(IIHFW��

$�ODUJH�ERG\�RI�HYLGHQFH�VXSSRUWV�WKH�QRWLRQ�WKDW��LQ�FRPSDULVRQ�WR�\RXQJHU�DGXOWV��ROGHU�

DGXOWV¶�IRFXV�RQ�RSWLPL]LQJ�HPRWLRQDO�VDWLVIDFWLRQ�UHQGHUV�WKHP�PRUH�VHQVLWLYH�WR�SRVLWLYH�

LQIRUPDWLRQ�DQG�RU�OHVV�VHQVLWLYH�WR�QHJDWLYH�LQIRUPDWLRQ��2QH�RI�WKH�ILUVW�VWXGLHV�WR�GRFXPHQW�

WKLV�DJH�UHODWHG�SRVLWLYLW\�HIIHFW�HPSOR\HG�D�GRW�SUREH�YLVXDO�DWWHQWLRQ�SDUDGLJP��0DWKHU�	�

&DUVWHQVHQ���������3DUWLFLSDQWV�ZHUH�SUHVHQWHG�ZLWK�D�VHULHV�RI�WULDOV�ZKHUH�WZR�IDFHV��RQH�

HPRWLRQDO��SRVLWLYH�RU�QHJDWLYH�H[SUHVVLRQ��DQG�RQH�QHXWUDO��DSSHDUHG�LQ�WKH�OHIW�DQG�ULJKW�
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SRVLWLRQV�RI�D�FRPSXWHU�VFUHHQ��$�GRW�SUREH�UHSODFHG�RQH�RI�WKH�WZR�IDFHV�IROORZLQJ�D�EULHI�

GHOD\��3DUWLFLSDQWV�ZHUH�LQVWUXFWHG�WR�SUHVV�D�EXWWRQ�WKDW�FRUUHVSRQGHG�ZLWK�WKH�ORFDWLRQ�RI�WKH�

GRW�DV�TXLFNO\�DV�SRVVLEOH��5HDFWLRQ�WLPH�VHUYHG�DV�DQ�LQGH[�RI�DWWHQWLRQDO�SUHIHUHQFH��,Q�FRQWUDVW�

WR�\RXQJHU�DGXOWV��ROGHU�DGXOWV�ZHUH�TXLFNHU�WR�UHVSRQG�WR�SUREHV�UHSODFLQJ�QHXWUDO�H[SUHVVLRQV�

WKDQ�WR�SUREHV�UHSODFLQJ�QHJDWLYH�H[SUHVVLRQV��L�H���DQJU\�RU�VDG�IDFHV���6XEVHTXHQW�UHVHDUFK�

H[SORULQJ�DWWHQWLRQDO�SUHIHUHQFHV�XVLQJ�WKLV�SDUDGLJP�IRXQG�WKDW�ROGHU�DGXOWV�KDG�D�WHQGHQF\�WR�

UHVSRQG�TXLFNHU�WR�SUREHV�UHSODFLQJ�KDSS\�IDFHV�LQ�KDSS\�QHXWUDO�IDFH�SDLUV��,VDDFRZLW]��

:DGOLQJHU��*RUHQ�	�:LOVRQ������D���<RXQJHU�DGXOWV�GLG�QRW�VKRZ�WKLV�SUHIHUHQFH��6WXGLHV�

H[SORULQJ�DJH�UHODWHG�GLIIHUHQFHV�LQ�DWWHQWLRQDO�SUHIHUHQFHV�XVLQJ�H\H�WUDFNLQJ�WHFKQLTXHV�KDYH�

DOVR�GRFXPHQWHG�WKH�SRVLWLYLW\�HIIHFW��H�J���)XQJ��,VDDFRZLW]��/X�	�/L��������,VDDFRZLW]��7RQHU��

*RUHQ�	�:LOVRQ��������,VDDFRZLW]��:DGOLQJHU��*RUHQ�	�:LOVRQ������D��,VDDFRZLW]��:DGOLQJHU��

*RUHQ�	�:LOVRQ������E��/L��)XQJ��	�,VDDFRZLW]���������)RU�H[DPSOH��,VDDFRZLW]�HW�DO�������E��

IRXQG�WKDW�\RXQJHU�DGXOWV�GLVSOD\HG�SUHIHUHQWLDO�IL[DWLRQ�WRZDUG�QHJDWLYH�VWLPXOL�GLVSOD\LQJ�IHDU�

DQG�ROGHU�DGXOWV�VKRZHG�SUHIHUHQWLDO�IL[DWLRQ�WRZDUG�SRVLWLYH�VWLPXOL�GLVSOD\LQJ�KDSSLQHVV�DQG�

DZD\�IURP�QHJDWLYH�VWLPXOL�GLVSOD\LQJ�DQJHU�DQG�VDGQHVV���

� 6WXGLHV�H[SORULQJ�PHPRU\�IRU�HPRWLRQDO�PDWHULDO�KDYH�DOVR�IRXQG�HYLGHQFH�RI�WKH�

SRVLWLYLW\�HIIHFW��.HQQHG\��0DWKHU��DQG�&DUVWHQVHQ��������DVNHG�����QXQV�EHWZHHQ�WKH�DJHV�RI�

���WR�����\HDUV�WR�UHFDOO�SHUVRQDO�LQIRUPDWLRQ�WKH\�KDG�UHSRUWHG����\HDUV�SULRU��2OGHU�DGXOWV�

VKRZHG�D�WHQGHQF\�WR�UHPHPEHU�WKH�SDVW�PRUH�SRVLWLYHO\�WKDQ�RULJLQDOO\�VWDWHG��ZKHUHDV�\RXQJHU�

SDUWLFLSDQWV�WHQGHG�WR�UHPHPEHU�WKH�SDVW�PRUH�QHJDWLYHO\�WKDQ�RULJLQDOO\�UHSRUWHG��&KDUOHV��

0DWKHU��DQG�&DUVWHQVHQ��������SUHVHQWHG�\RXQJ��PLGGOH�DJHG��DQG�ROGHU�DGXOWV�ZLWK�SRVLWLYH��

QHJDWLYH��DQG�QHXWUDO�SLFWXUHV�DQG�IRXQG�WKDW�WKH�UDWLR�RI�SRVLWLYH�LPDJHV�WR�QHJDWLYH�LPDJHV�

UHFDOOHG�DQG�FRUUHFWO\�UHFRJQL]HG�LQFUHDVHG�IRU�HDFK�VXFFHVVLYH�DJH�JURXS��7KH�ODWWHU�ILQGLQJ�KDV�

EHHQ�UHSOLFDWHG�DFURVV�FXOWXUHV��.ZRQ�HW�DO����������<RXQJHU�DQG�ROGHU�.RUHDQV�ZHUH�SUHVHQWHG�
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ZLWK�HPRWLRQDO�LPDJHV�DQG�DVNHG�WR�FRPSOHWH�D�UHFDOO�DQG�UHFRJQLWLRQ�PHPRU\�WDVN��5HODWLYH�WR�

\RXQJHU�DGXOWV��ROGHU�DGXOWV�UHFDOOHG�DQG�UHFRJQL]HG�D�JUHDWHU�SURSRUWLRQ�RI�SRVLWLYH�LPDJHV�WKDQ�

QHJDWLYH�LPDJHV��$QDORJRXV�ILQGLQJV�KDYH�HPHUJHG�IURP�VWXGLHV�H[SORULQJ�D�UDQJH�RI�FRJQLWLYH�

SURFHVVHV��LQFOXGLQJ�DJH�UHODWHG�GLIIHUHQFHV�LQ�ZRUNLQJ�PHPRU\��0LNHOV��/DUNLQ��5HXWHU�/RUHQ]��

	�&DUVWHQVHQ���������IDOVH�PHPRULHV��)HUQDQGHV��5RVV��:HLJDQG�	�6FKU\HU���������DQG�

GHFLVLRQ�PDNLQJ��/RNHQKRII�	�&DUVWHQVHQ����������������

5DWLRQDOH�IRU�WKH�3UHVHQW�5HVHDUFK�

7LPH�3HUVSHFWLYH�LQ�'HPHQWLD���

6FDQW�UHVHDUFK�KDV�H[SORUHG�GLVRULHQWDWLRQ�WR�WLPH�LQ�GHPHQWLD��5XHGD�	�6FKPLWWHU�

(GJHFRPEH��������DQG�WKH�OLPLWHG�ZRUN�WKDW�KDV�EHHQ�GRQH�FHQWHUV�SULPDULO\�RQ�SHUFHSWLRQV�RI�

FORFN�WLPH��9DULRXV�SDUDGLJPV�KDYH�EHHQ�XVHG�WR�H[SORUH�WKLV�IDFHW�RI�WLPH�SHUVSHFWLYH��

3URVSHFWLYH�WLPH�HVWLPDWLRQ�SDUDGLJPV�DOHUW�WKH�SDUWLFLSDQW�LQ�DGYDQFH�WKDW�KLV�RU�KHU�WDVN�ZLOO�EH�

WR�HVWLPDWH�WLPH�LQWHUYDOV��3DUWLFLSDQWV�PD\�WKHQ�EH�H[SRVHG�WR�D�GXUDWLRQ�LQWHUYDO�DQG�DVNHG�WR�

SURYLGH�D�YHUEDO�HVWLPDWH�RI�LWV�OHQJWK��DVNHG�WR�LQGLFDWH�ZKHQ�D�VWDWHG�WLPH�KDV�HODSVHG��RU�

H[SHULHQFH�DQ�LQWHUYDO�RI�WLPH�DQG�VXEVHTXHQWO\�LQGLFDWH�ZKHQ�WKH�VDPH�GXUDWLRQ�KDV�SDVVHG�

�5XHGD�	�6FKPLWWHU�(GJHFRPEH���������5HWURVSHFWLYH�WLPH�HVWLPDWLRQ�SDUDGLJPV�GR�QRW�DOHUW�

WKH�SDUWLFLSDQW�RI�KLV�RU�KHU�WDVN�LQ�DGYDQFH��EXW�UDWKHU�UHTXLUHV�SDUWLFLSDQWV�WR�SURYLGH�D�YHUEDO�

HVWLPDWH�RI�HODSVHG�WLPH�GXUDWLRQV����

2QH�RI�WKH�ILUVW�VWXGLHV�WR�H[SORUH�WLPH�HVWLPDWLRQ�DELOLWLHV�LQ�PHPRU\�LPSDLUPHQW�ZDV�

FRQGXFWHG�ZLWK�+�0��6FRYLOOH�	�0LOQHU���������7KH�DXWKRUV�IRXQG�WKDW��ZKHQ�DVNHG�UHSURGXFH�

WLPH�LQWHUYDOV�RI�YDU\LQJ�GXUDWLRQV��+�0��SHUIRUPHG�FRPSDUDEOH�WR�KHDOWK\�FRQWUROV�IRU�LQWHUYDOV�

OHVV�WKDQ����VHFRQGV�EXW�GHPRQVWUDWHG�D�VHYHUH�XQGHUHVWLPDWLRQ�GHILFLW�IRU�ORQJHU�LQWHUYDOV�

�L�H���!�����VHFRQGV���6XEVHTXHQW�UHVHDUFK�KDV�IRXQG�UHVXOWV�WKDW�ERWK�FRPSDUH��,ZDPRWR�	�

+RVKL\DPD��������DQG�GLYHUJH��3DSDJQR��$OOHJUD�	�&DUGDFL��������IURP�WKH�SUHYLRXVO\�



62&,$/�027,9$7,21�,1�'(0(17,$� �� 

GHVFULEHG��:LWK�UHVSHFW�WR�WKH�ODWWHU��HUURUV�RI�RYHUHVWLPDWLRQ�ZHUH�IRXQG�WR�EH�PRUH�FRPPRQ�

WKDQ�XQGHUHVWLPDWLRQ�ZKHQ�SDUWLFLSDQWV�ZLWK�$'�ZHUH�DVNHG�WR�JLYH�YHUEDO�HVWLPDWHV�RI�����RU�

���VHFRQG�LQWHUYDOV��7KLV�ILQGLQJ�UXQV�LQ�FRQWUDVW�WR�SURVSHFWLYH�WLPH�HVWLPDWLRQ�UHVHDUFK�WKDW�GLG�

QRW�ILQG�HYLGHQFH�RI�D�FRQVLVWHQW�SDWWHUQ�RI�RYHU��RU�XQGHUHVWLPDWLRQ��EXW�UDWKHU�IRXQG�WKDW��

UHODWLYH�WR�KHDOWK\�FRQWUROV��SHUVRQV�ZLWK�GHPHQWLD�VKRZHG�LQFUHDVHG�YDULDELOLW\�LQ�HUURU�

UHVSRQVHV��&DUUDVFR��*XLOOHP�	�5HGRODW��������&DVHOOL��,DEROL��1LFKHOOL��������1LFKHOOL��9HQQHUL��

0ROLQDUL��7DYDQL��	�*UDIPDQ��������5XHGD�	�6FKPLWWHU�(GJHFRPEH���������5HODWLYHO\�OLWWOH�LV�

NQRZQ�DERXW�UHWURVSHFWLYH�WLPLQJ�GHILFLWV�LQ�GHPHQWLD��7KH�VOLP�ERG\�RI�ZRUN�WKDW�KDV�EHHQ�

FRQGXFWHG�VXJJHVWV�WKDW�SHUVRQV�ZLWK�GHPHQWLD�H[KLELW�XQGHUHVWLPDWLRQ�GHILFLWV�ZKHQ�DVNHG�WR�

SURYLGH�HVWLPDWHV�RI�WLPH�GXUDWLRQV�UDQJLQJ�IURP�����WR�����VHFRQGV��(O�+DM��0RURQL��6DPVRQ��

)DVRWWL�	�$OODLQ����������

2ULHQWDWLRQ�WR�FDOHQGDU�WLPH�LV�D�FRPPRQ�SDUDPHWHU�DVVHVVHG�LQ�VHYHUDO�FRJQLWLYH�VWDWXV�

WHVWV��LQFOXGLQJ�WKH�0LQL�0HQWDO�6WDWH�([DP��006(��)ROVWHLQ��)ROVWHLQ�	�0F+XJK���������7KH�

RULHQWDWLRQ�VXEVFDOH�RI�WKH�006(�DVNV�SDUWLFLSDQWV�WR�LQGLFDWH�WKH�GDWH��\HDU��PRQWK��GD\��DQG�

VHDVRQ��'HVSLWH�WKH�ZLGHVSUHDG�XVH�RI�WKLV�VFDOH�LQ�GHPHQWLD�UHODWHG�UHVHDUFK��UHODWLYHO\�OLWWOH�LV�

NQRZQ�DERXW�ZKHWKHU�SHUVRQV�ZLWK�GHPHQWLD�RYHU��RU�XQGHUHVWLPDWH�WKH�SDVVDJH�RI�FDOHQGDU�

WLPH��7KLV�LV�DWWULEXWDEOH�WR�WKH�IDFW�WKDW��D��UHVHDUFKHUV�GR�QRW�WHQG�WR�UHSRUW�WKH�W\SHV�HUURUV�

PDGH�DQG��E��SDUWLFLSDQWV�DUH�RIWHQ�XQDEOH�WR�JHQHUDWH�DQ�DQVZHU��:H�GR�NQRZ��KRZHYHU��WKDW�

RULHQWDWLRQ�VFRUHV�PD\�GLIIHUHQWLDWH�WKRVH�ZLWK�SHUVLVWHQW�YHUVXV�WUDQVLHQW�FRJQLWLYH�LPSDLUPHQW�

�:D\QH��9HOODV��%URGLH��*DUU\�	�%DXPJDUWQHU��������DQG�FRUUHODWH�ZLWK�GHPHQWLD�VHYHULW\�

�5\DQ��*ODVV��%DUWHOV��%HUJQHU�	�3DROD����������

&RPSDUDEO\�OLWWOH�LV�NQRZQ�DERXW�WKH�H[WHQW�WR�ZKLFK�SHUVRQV�ZLWK�GHPHQWLD�DUH�

GLVRULHQWHG�WR�WLPH�DV�LQGH[HG�E\�FKURQRORJLFDO�DJH��$JH�GLVRULHQWDWLRQ�LV�GHILQHG�DV�PLVVWDWLQJ�

RQH¶V�RZQ�DJH�E\�ILYH�RU�PRUH�\HDUV��0DQVFKUHFN��0DKHU��:LQ]LJ��&DQGHOD��%HDXGHWWH�	�
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%RVKHV���������6KRPDNHU��������IRXQG�HYLGHQFH�RI�WKLV�FRQFHSW�ZKHQ�LQGLYLGXDOV�ZLWK�$'�ZHUH�

DVNHG�WR�LQGLFDWH�WKHLU�DJH��3DUWLFLSDQWV�H[KLELWHG�XQGHUHVWLPDWLRQ�GHILFLWV�DQG�UHSRUWHG�D�YDOXH�

WKDW�UDQJHG�IURP����WR����\HDUV�\RXQJHU��6HYHUDO�SDUWLFLSDQWV�ZHUH�XQDEOH�WR�VWDWH�D�VSHFLILF�DJH��

KRZHYHU�WKHLU�DFWLRQV�OHG�SUR[LHV�WR�HVWLPDWH�WKDW�WKH\�ZHUH�RULHQWHG�WR�D�UHDOLW\�EHWZHHQ����WR����

\HDUV�SULRU��$JH�GLVRULHQWDWLRQ�KDV�EHHQ�GHPRQVWUDWHG�E\�VXEVHTXHQW�UHVHDUFK��*UHZDO���������

,QGLYLGXDOV�ZLWK�PLOG�WR�PRGHUDWH�$'�ZHUH�DVNHG�WR�UHSRUW�WKHLU�DJH�DQG�WKHQ�LQGLFDWH�ZKHWKHU�

RU�QRW�WKH\�EHOLHYHG�WKH\�FRXOG�OLYH�IRU�DQRWKHU�����\HDUV��3DUWLFLSDQWV�ZLWK�PLOG�$'�JDYH�

FRUUHFW�DQVZHUV�WR�ERWK�TXHVWLRQV��ZKHUHDV�HUURUV�ZHUH�REVHUYHG�DPRQJVW�SDUWLFLSDQWV�LQ�WKH�

PRGHUDWH�VWDJHV�RI�GLVHDVH�SURJUHVVLRQ��,QIRUPDWLRQ�RQ�WKH�QDWXUH�RI�HUURUV�ZDV�QRW�UHSRUWHG��

:KLOH�WKHVH�GDWD�VXJJHVW�WKDW�LQGLYLGXDOV�ZLWK�GHPHQWLD�DUH�XQDEOH�WR�RULHQW�WR�FKURQRORJLFDO�DJH��

GDWD�VWHPPLQJ�IURP�TXDOLWDWLYH�UHVHDUFK�VXJJHVWV�WKDW�WKH\�UHPDLQ�DZDUH�RI�WKH�DJLQJ�SURFHVV�

�&ODUH��5RZODQGV��%UXFH��6XUU�	�'RZQV��������DQG�URXWLQHO\�H[SUHVV�FRQFHUQV�VXUURXQGLQJ�WKH�

SURVSHFW�RI�JUDYH�ORVVHV�DQG�FRQVWUDLQHG�SRVVLELOLWLHV�DFFRPSDQ\LQJ�WKH�SDVVDJH�RI�WLPH��&RWWUHOO�

	�+RRNHU��������+HGPDQ��+DQVHER��7HUQHVWHGW��+HOOVWURP�	�1RUEHUJ��������5RJHU��������

6WHHPDQ��'LHUFN[��&DVWHUOH��*RGGHULV�	�*U\SGRQFN����������

6RFLDO�*RDOV�DQG�6RFLDO�3DUWQHU�3UHIHUHQFH�LQ�'HPHQWLD���

7KHUH�DUH�ORQJVWDQGLQJ�DVVXPSWLRQV�WKDW�WKRVH�ZLWK�GHPHQWLD�DUH�XQDEOH�WR�SURYLGH�

PHDQLQJIXO�LQVLJKW�LQWR�WKHLU�VXEMHFWLYH�H[SHULHQFH²REVHUYHG�GHILFLWV�LQ�FRJQLWLYH�IXQFWLRQ�DUH�

DUJXHG�WR�UHQGHU�GDWD�FROOHFWHG�IURP�WKHVH�LQGLYLGXDOV�DV�XQUHOLDEOH��DQG�WKHUHIRUH�XQXVDEOH�

�$JJDUZDO��9DVV��0LQDUGL��:DUG��*DUILHOG�	�&\E\N���������7KLV�KDV�OHG�WR�WKH�UHODWLYH�H[FOXVLRQ�

RI�WKH�SHUVSHFWLYH�RI�WKRVH�ZLWK�GHPHQWLD�LQ�HPSLULFDO�UHVHDUFK��$OWKRXJK�HYLGHQFH�GLVFUHGLWV�

WKLV�QRWLRQ��IRU�D�UHYLHZ�VHH�GH�%RHU��+HUWRJK��'URHV��5LSKDJHQ��-RQNHU�	�(HIVWLQJ���������WKH�

QXPEHU�RI�VWXGLHV�H[SORULQJ�VXEMHFWLYH�SUHIHUHQFHV�RI�WKRVH�ZLWK�GHPHQWLD�UHPDLQV�OLPLWHG��$�

UHYLHZ�RI�DYDLODEOH�OLWHUDWXUH�GRHV�VHHP�WR�VXJJHVW�WKDW�SHUVRQV�ZLWK�GHPHQWLD�UHWDLQ�D�UHODWLYH�
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SULRULWL]DWLRQ�RI�VRFLDO�JRDOV�DQG�FRQWDFWV�WKDW�IDFLOLWDWH�HPRWLRQ�UHJXODWLRQ���

&RKHQ�0DQVILHOG��3DUSXUD�*LOO��DQG�*RODQGHU��������FRQGXFWHG�LQWHUYLHZV�ZLWK�����SHRSOH�

ZLWK�GHPHQWLD�WR�H[SORUH�VHOI�LGHQWLW\�UROHV��GHILQHG�DV�WKH�UROHV�DQ�LQGLYLGXDO�DVVXPHV�

WKURXJKRXW�WKHLU�OLIHWLPH��,Q�OLQH�ZLWK�WKHLU�SUHYLRXV�ZRUN��&RKHQ�0DQVILHOG��*RODQGHU�	�

$UQKHLP���������WKH�DXWKRUV�IRXQG�WKDW�WKH�PRVW�VDOLHQW�UROH�IRU�WKHVH�LQGLYLGXDOV�ZDV�IDPLO\�

UHODWHG��DV�RSSRVHG�WR�UROHV�UHODWHG�WR�SURIHVVLRQ��OHLVXUH�DFWLYLWLHV��DQG�SHUVRQDO�

DWWULEXWHV�DFKLHYHPHQWV���DQG�WKDW�ZLWKLQ�WKLV�UHDOP��SDUHQWDO��VSRXVDO�DQG�JUDQGSDUHQWDO�

UHODWLRQVKLSV�ZHUH�WKH�PRVW�LPSRUWDQW��)XUWKHU��ZKHQ�SDUWLFLSDQWV�ZHUH�DVNHG�WR�GHVFULEH�QRWDEOH�

DFKLHYHPHQWV��DFFRPSOLVKPHQWV�UHODWHG�WR�IDPLO\�UROHV�ZHUH�FLWHG�WR�WKH�JUHDWHVW�H[WHQW��H�J���

UHPDLQLQJ�GHYRWHG�WR�WKH�IDPLO\��IDFLOLWDWLQJ�VXFFHVV�RI�IDPLO\�PHPEHUV����

7KH�HPSKDVLV�WKDW�LQGLYLGXDOV�ZLWK�GHPHQWLD�SODFH�RQ�GHULYLQJ�HPRWLRQDO�PHDQLQJ�DQG�

VDWLVIDFWLRQ�IURP�OLIH�LV�KLJKOLJKWHG�E\�DGGLWLRQDO�UHVHDUFK��3KLQQH\��&KDXGKXU\��DQG�2¶&RQQRU��

�������HQJDJHG�LQGLYLGXDOV�ZLWK�$'�LQ�RSHQ�HQGHG�LQWHUYLHZV�WR�LGHQWLI\�ZKDW�WKH\�FRQVWLWXWH�DV�

PHDQLQJIXO�DFWLYLW\��$V�SHU�SUHYLRXV�UHVHDUFK��&DKLOO�HW�DO���������'URHV�HW�DO����������

SDUWLFLSDQWV�H[SUHVVHG�D�GHVLUH�WR�HQJDJH�LQ�DFWLYLWLHV�WKDW�IDFLOLWDWH�PHDQLQJIXO�FRQWULEXWLRQV�WR�

WKH�FRPPXQLW\��H�J���KHOSLQJ�WR�SUHSDUH�PHDOV�IRU�IHOORZ�FDUH�FHQWHU�UHVLGHQWV���DV�DFWLYLWLHV�

DORQJ�WKHVH�OLQHV�SURPRWH�IHHOLQJV�RI�VRFLDO�FRQQHFWHGQHVV�DQG�EHORQJLQJ��%RWK�RI�WKHVH�IHHOLQJV�

DUH�FRQVLGHUHG�WR�EH�FHQWUDO�DVSHFWV�RI�HPRWLRQ�UHJXODWLRQ�JRDOV��&DUVWHQVHQ��,VDDFRZLW]�	�

&KDUOHV��������&DUVWHQVHQ�HW�DO����������5HVHDUFK�H[SORULQJ�KRSHG�IRU�VHOYHV�LQ�ROGHU�DGXOWV�ZLWK�

DQG�ZLWKRXW�D�GLDJQRVLV�RI�$'�UHLWHUDWHV�WKH�LPSRUWDQFH�RI�WKLV�FRQVWHOODWLRQ�RI�VRFLDO�JRDOV�

�&RWUHOO�	�+RRNHU���������+HDOWK\�ROGHU�DGXOWV�DQG�WKRVH�ZLWK�$'�H[SUHVVHG�D�ORQJLQJ�IRU�

PHDQLQJIXO�DQG�GHHSHQHG�UHODWLRQVKLSV�ZLWK�WKHLU�IDPLOLHV��ZHOO�EHLQJ�RI�IDPLO\�PHPEHUV��DQG�D�

GHVLUH�WR�SDUWLFLSDWH�LQ�OHLVXUH�DFWLYLWLHV�WKDW�SURPRWH�HQMR\PHQW�RI�OLIH��,QWHUHVWLQJO\��JURXS�

GLIIHUHQFHV�ZHUH�REVHUYHG�LQ�WKH�H[WHQW�WR�ZKLFK�WKHVH�JRDOV�ZHUH�HPSKDVL]HG��SHUVRQV�ZLWK�$'�
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UHSRUWHG�D�JUHDWHU�SHUFHQWDJH�RI�IDPLO\�UHODWHG�VWULYLQJV�WKDQ�GLG�KHDOWK\�FRQWUROV��

5HVHDUFK�DVNLQJ�LQGLYLGXDOV�ZLWK�$'�WR�GHVFULEH�ZKDW�WKH\�FRQVLGHU�WR�EH�LPSRUWDQW�LQ�OLIH�

FRPSOHPHQWV�WKH�DERYHPHQWLRQHG�UHVXOWV��+HGPDQ�HW�DO����������3DUWLFLSDQWV�UHSRUWHG�WKDW�

UHODWLRQVKLSV�ZLWK�FKLOGUHQ�DQG�JUDQGFKLOGUHQ�DUH�RI�FHQWUDO�LPSRUWDQFH�DQG�FUHGLW�WKHVH�

UHODWLRQVKLSV�DV�JLYLQJ�WKHLU�OLIH�PHDQLQJ��$GGLWLRQDO�UHVHDUFK�FRUURERUDWHV�WKH�QRWLRQ�WKDW��

VLPLODU�WR�WKH�ZHOO�GRFXPHQWHG�VKLIW�LQ�FRQWDFW�SUHIHUHQFHV�REVHUYHG�LQ�QRUPDO�DJLQJ��

SDUWLFLSDQWV�ZLWK�GHPHQWLD�DUH�LQFUHDVLQJO\�VHOHFWLYH�LQ�WKH�QDWXUH�RI�UHODWLRQVKLSV�PDLQWDLQHG�

�+HGPDQ�HW�DO���������0F*RZLQ��������3KLQQH\�HW�DO����������RIWHQ�SUHIHUULQJ�WR�DOORFDWH�

GLPLQLVKLQJ�UHVRXUFHV�WR�VSHQGLQJ�WLPH�ZLWK�IDPLO\�PHPEHUV��6HOI�UHSRUW�GDWD�UHYHDOV�WKDW�WKHVH�

FRQWDFW�SUHIHUHQFHV�DUH�XQGHUVFRUHG�E\�DQ�DSSUHFLDWLRQ�RI�WKH�FRPIRUWDEOH�FRPSDQLRQVKLS�WKDW�

ORYHG�RQHV�SURYLGH��3KLQQH\�HW�DO�����������

3RVLWLYLW\�(IIHFW�LQ�'HPHQWLD��

2XU�XQGHUVWDQGLQJ�RI�WKH�H[WHQW�WR�ZKLFK�WKH�SRVLWLYLW\�HIIHFW�JHQHUDOL]HV�WR�WKRVH�ZLWK�

GHPHQWLD�UHPDLQV�OLPLWHG��0DUN���������6WXGLHV�H[SORULQJ�WKH�GLIIHUHQWLDO�LPSDFW�RI�SRVLWLYH�DQG�

QHJDWLYH�LQIRUPDWLRQ�RQ�PHPRU\�VHOGRP�LQFOXGH�\RXQJHU�FRPSDULVRQV��$EULVTXHWD�*RPH]��

%XHQR��%HUWROXFFL��������%ROOHU��0DVVLRXL��'HYRXFKH��7UD\NRY��3RPDWL�	�6WDUNVWHLQ��������

%XGVRQ��7RGPDQ�	�6FKDFWHU��������)URPKDOW�	�/DUVHQ��������*DOOR��)RVWHU��:RQJ�	�%HQQHWW��

������+DPDQQ��0RQDUFK�	�*ROVWHLQ��������.D]XL�HW�DO���������0RD\HUL�&DKLOO��-LQ�	�3RWNLQ��

������2NDGD�	�0DWVXR��������6DWOHU�	�7RPD]��������6XQGVWURP��������:HLUKHLG��0F'RQDOG��

6LPPRQV�6WHUQ��$OO\��	�%XGVRQ��������RU�KDYH�FHQWHUHG�RQ�ZKHWKHU�HPRWLRQDO�LQIRUPDWLRQ�LV�

EHWWHU�UHPHPEHUHG�WKDQ�QHXWUDO�LQIRUPDWLRQ��L�H���WKH�HPRWLRQDO�HQKDQFHPHQW�HIIHFW��$EULVTXHWD�

*RPH]��%XHQR��%HUWROXFFL��������1LHXZHQKXLV�0DUN��6FKDON�	�GH�*UDDI��������6DWOHU��8ULEH��

&RQGH��'D�6LOYD�	�7RPD]���������*LYHQ�WKDW�WKH�SRVLWLYLW\�HIIHFW�UHIHUV�WR�D�OLIHVSDQ�VKLIW�LQ�WKH�

UHODWLYH�SULRULWL]DWLRQ�RI�SRVLWLYH�RYHU�QHJDWLYH�LQIRUPDWLRQ��6FKHLEH�	�&DUVWHQVHQ���������WKHVH�
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GDWD�SUHFOXGH�XV�IURP�GUDZLQJ�D�FRQFOXVLRQ�DV�WR�ZKHWKHU�RU�QRW�LQGLYLGXDOV�ZLWK�GHPHQWLD�

GHPRQVWUDWH�WKLV�PHPRU\�DGYDQWDJH��2XU�NQRZOHGJH�RI�FRJQLWLYH�SUHIHUHQFHV�LQ�GHPHQWLD�LV�

IXUWKHU�UHVWULFWHG�E\�WKH�IDFW�WKDW��WR�RXU�NQRZOHGJH��QR�VWXGLHV�KDYH�V\VWHPDWLFDOO\�H[SORUHG�

ZKHWKHU�DWWHQWLRQDO�SUHIHUHQFHV�YDU\�DV�D�IXQFWLRQ�RI�HPRWLRQDO�YDOHQFH���

/LWHUDWXUH�H[SORULQJ�PHPRU\�IRU�HPRWLRQDO�PDWHULDO�LQ�GHPHQWLD�KDV�JHQHUDWHG�PL[HG�

UHVXOWV��+DPDQQ�HW�DO���������SUHVHQWHG�HPRWLRQDO�LPDJHV�WR�LQGLYLGXDOV�ZLWK�$'�DQG�WKHQ�

DGPLQLVWHUHG�D�IUHH�UHFDOO�DQG�UHFRJQLWLRQ�PHPRU\�WDVN��,Q�FRQWUDVW�WR�UHFRJQLWLRQ�PHPRU\�

SHUIRUPDQFH��ZKLFK�ZDV�FRPSDUDEOH�DFURVV�YDOHQFH��SDUWLFLSDQWV�UHFDOOHG�D�ODUJHU�QXPEHU�RI�

SRVLWLYH�LPDJHV�WKDQ�QHJDWLYH�LPDJHV��6XQGWURP��������SUHVHQWHG�VL[�REMHFWV��WKUHH�ZHUH�

SUHVHQWHG�DV�JLIWV��VHTXHQWLDOO\�WR�SDUWLFLSDQWV�ZLWK�$'��3DUWLFLSDQWV�FRPSOHWHG�D�UHFDOO�DQG�

UHFRJQLWLRQ�WHVW�IRU�WKH�REMHFWV�IROORZLQJ�D�EULHI�GHOD\��3DUWLFLSDQWV�GHPRQVWUDWHG�VXSHULRU�

PHPRU\�IRU�JLIWV��L�H���SRVLWLYH�PDWHULDO��RYHU�QRQ�JLIWV��L�H���QHXWUDO�PDWHULDO��LQ�UHFDOO�PHPRU\��

5HFRJQLWLRQ�PHPRU\�ZDV�FRQVLVWHQW�DFURVV�REMHFWV��,Q�UHVHDUFK�WKDW�SUHVHQWHG�LQGLYLGXDOV�ZLWK�

$'�ZLWK�D�VHULHV�RI�HPRWLRQDO�LPDJHV�DQG�ZRUGV��SDUWLFLSDQWV�ZHUH�IRXQG�WR�UHFDOO�SRVLWLYH�DQG�

QHJDWLYH�LQIRUPDWLRQ�WR�D�FRPSDUDEOH�GHJUHH�IRU�ERWK�W\SHV�RI�VWLPXOL��.HQVLQJHU��%ULHUO\��

0HGIRUG��*URZGRQ�	�&RUNLQ���������5HFRJQLWLRQ�PHPRU\�LQ�$'�IRU�IDFHV�ZLWK�KDSS\�RU�DQJU\�

H[SUHVVLRQV�KDV�DOVR�EHHQ�VKRZQ�WR�EH�FRPSDUDEOH�DFURVV�YDOHQFH��:HLUKHLG�HW�DO����������7KHVH�

ILQGLQJV�UXQ�LQ�FRQWUDVW�WR�ZRUN�E\�6DWOHU�DQG�7RPD]��������WKDW�IRXQG�LQGLYLGXDOV�ZLWK�$'�

SHUIRUP�EHWWHU�IRU�QHJDWLYH�WKDQ�SRVLWLYH�VWLPXOL�RQ�D�VSDWLDO�GHOD\HG�UHFRJQLWLRQ�VSDQ��6567��

ZRUNLQJ�PHPRU\�WDVN���

6RPH�HYLGHQFH�VXSSRUWV�WKH�JHQHUDOL]DELOLW\�RI�WKH�SRVLWLYLW\�HIIHFW�WR�GHPHQWLD��+XLMEHUV��

%HUJPDQ��5LNNHUW�	�.HVVHOV���������7KH�DXWKRUV�SUHVHQWHG�LPDJHV�LQ�YDU\LQJ�SRVLWLRQV�RQ�D�

FRPSXWHU�VFUHHQ�WR�\RXQJHU�DGXOWV��ROGHU�DGXOWV��DQG�DGXOWV�ZLWK�$'��3DUWLFLSDQWV�ZHUH�LQVWUXFWHG�

WR�UHPHPEHU�WKH�ORFDWLRQV�RI�WKH�LPDJHV��DV�WKH\�ZRXOG�EH�DVNHG�WR�UHORFDWH�WKHP�DW�D�ODWHU�WLPH��
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*URXS�GLIIHUHQFHV�E\�YDOHQFH�ZHUH�REVHUYHG��,QGLYLGXDOV�ZLWK�$'�ZHUH�EHWWHU�DW�UHORFDWLQJ�

SRVLWLYH�YHUVXV�QHJDWLYH�LPDJHV��ZKHUHDV�VSDWLDO�PHPRU\�ZDV�FRQVLVWHQW�DFURVV�YDOHQFH�IRU�

\RXQJHU�DQG�ROGHU�FRQWUROV��5HFRJQLWLRQ�PHPRU\�IRU�WKH�LPDJHV�ZDV�H[DPLQHG�IROORZLQJ�D�EULHI�

GHOD\��$OO�JURXSV�FRUUHFWO\�UHFRJQL]HG�SRVLWLYH�DQG�QHJDWLYH�LPDJHV�WR�DQ�HTXDO�H[WHQW��1DVKLUR�

DQG�0DWKHU��������DOVR�H[DPLQHG�PHPRU\�IRU�SLFWXUH�ORFDWLRQV�LQ�D�VDPSOH�RI�\RXQJ�DQG�ROG�

DGXOWV�DQG�LQGLYLGXDOV�ZLWK�$'��7KH\�IRXQG�WKDW��DFURVV�JURXSV��SDUWLFLSDQWV�UHFDOOHG�PRUH�

SRVLWLYH�WKDQ�QHJDWLYH�LPDJHV��5HVXOWV�LQGLFDWHG�WKDW�YDOHQFH�GLG�QRW�GLIIHUHQWLDOO\�LPSDFW�

PHPRU\�IRU�SLFWXUH�ORFDWLRQ��&RQIOLFWLQJ�ILQGLQJV�HPHUJHG�IURP�UHVHDUFK�XVLQJ�HPRWLRQDO�ZRUG�

OLVWV��)OHPLQJ��.LP��'RR��0DJXLUH�	�3RWNLQ���������LQ�WKDW�\RXQJHU�DQG�ROGHU�FRQWUROV�UHFDOOHG�

VLPLODU�SURSRUWLRQV�RI�SRVLWLYH�DQG�QHJDWLYH�ZRUGV��DQG�SDUWLFLSDQWV�ZLWK�$'�UHFDOOHG�PRUH�

QHJDWLYH�WKDQ�SRVLWLYH�ZRUGV���

2YHUYLHZ�RI�3UHVHQW�5HVHDUFK�

7KH�SUHVHQW�UHVHDUFK�H[DPLQHG�VRFLDO�PRWLYDWLRQ�LQ�GHPHQWLD�ZLWKLQ�WKH�WKHRUHWLFDO�FRQWH[W�

RI�VRFLRHPRWLRQDO�VHOHFWLYLW\��6SHFLILF�UHVHDUFK�DLPV�ZHUH�DV�IROORZV������([SORUH�WKH�LPSDFW�

GHPHQWLD�KDV�RQ�VXEMHFWLYH�WLPH�KRUL]RQV�DV�PHDVXUHG�E\�WKH�)73�VFDOH��&DUVWHQVHQ�	�/DQJ��

������DQG�D�PRGLILHG�OLQH�WDVN��+LFNV�HW�DO��������������'HWHUPLQH�WKH�UHODWLYH�HPSKDVLV�SODFHG�

RQ�HPRWLRQ��DQG�NQRZOHGJH�UHODWHG�JRDOV�E\�DVNLQJ�SDUWLFLSDQWV�ZLWK�GHPHQWLD�WR�UHSRUW�XS�WR�

IRXU�FXUUHQWO\�KHOG�JRDOV��3HQQLQJURWK�	�6FRWW�������������8QGHUVWDQG�KRZ�SHUVRQV�ZLWK�

GHPHQWLD�FRQFHSWXDOL]H�VRFLDO�DFWLYLWLHV�E\�DVNLQJ�SDUWLFLSDQWV�WR�FRPSOHWH�D�FDUG�VRUW�WDVN�RQ�

VRFLDO�DFWLYLW\�SUHIHUHQFH������,QYHVWLJDWH�ZKHWKHU�LQGLYLGXDOV�ZLWK�GHPHQWLD�FKRRVH�WR�LQWHUDFW�

ZLWK�IDPLOLDU�RYHU�QRYHO�VRFLDO�SDUWQHUV��)XQJ�	�&DUVWHQVHQ�������������([DPLQH�WKH�H[WHQW�WR�

ZKLFK�SHUVRQV�ZLWK�GHPHQWLD�SULYLOHJH�SRVLWLYH�LQIRUPDWLRQ�RYHU�QHJDWLYH�LQIRUPDWLRQ�LQ�

DWWHQWLRQ�DQG�PHPRU\��3DUWLFLSDQWV�ZHUH�\RXQJ�DGXOWV��KHDOWK\�\RXQJ�ROG�DGXOWV�����±����\HDU�

ROGV���KHDOWK\�ROG�ROG�DGXOWV�����\HDUV�RI�DJH�DQG�XS���DQG�SHUVRQV�ZLWK�PRGHUDWH�VHYHULW\�
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GHPHQWLD�����±����\HDUV�RI�DJH���&RPSDULVRQV�EHWZHHQ�\RXQJ��\RXQJ�ROG��DQG�ROG�ROG�DGXOWV�

VHUYHG�WR�HVWDEOLVK�SDWWHUQV�RI�DJH�UHODWHG�GLIIHUHQFHV�DQG�DOORZ�LQVLJKW�LQWR�ZKHWKHU�RU�QRW�

LQGLYLGXDOV�ZLWK�GHPHQWLD�GLYHUJH�IURP�W\SLFDO�DJLQJ�LQ�WKH�DERYHPHQWLRQHG�GRPDLQV��3HUVRQV�

ZLWK�GHPHQWLD�ZHUH��IRU�WKH�PRVW�SDUW��ROG�ROG�DGXOWV�DQG�WKHUHIRUH�GLYHUJHQFH��RU�VLPLODULW\��

ZLWK�WKH�ROG�ROG�JURXS�ZDV�LQWHQGHG�WR�DVVLVW�LQ�GHWHUPLQLQJ�WKH�QDWXUH�RI�GLVRULHQWDWLRQ�LQ�WLPH�

SHUVSHFWLYH�DQG�WKH�LPSDFW�WKHUHRI�RQ�VRFLDO�PRWLYDWLRQ��3UHGLFWLRQV�DUH�RXWOLQHG�IRU�KHDOWK\�

FRPSDULVRQV�E\�UHVHDUFK�REMHFWLYH�EHORZ��6SHFLILF�K\SRWKHVHV�ZHUH�QRW�PDGH�IRU�SDUWLFLSDQWV�

ZLWK�GHPHQWLD��7KH�UDWLRQDOH�IRU�WKLV�LV�DOVR�KLJKOLJKWHG�EHORZ���

3UHGLFWLRQV������*URXS�GLIIHUHQFHV�LQ�WKH�WLPH�SHUVSHFWLYH�RI�\RXQJ��\RXQJ�ROG��DQG�ROG�

ROG�DGXOWV�ZHUH�H[SHFWHG�WR�DOLJQ�ZLWK�SUHYLRXV�UHVHDUFK��H�J���/DQJ�	�&DUVWHQVHQ���������LQ�WKDW�

HDFK�JURXS�ZRXOG�HQGRUVH�DQ�LQFUHDVLQJO\�OLPLWHG�WLPH�SHUVSHFWLYH������$GGUHVVLQJ�WKLV�REMHFWLYH�

UHTXLUHG�GDWD�FROOHFWLRQ�RQO\�ZLWK�SDUWLFLSDQWV�ZLWK�GHPHQWLD�DQG�ZDV�H[SORUDWRU\������%XLOGLQJ�

RQ�SUHYLRXV�UHVHDUFK�WKDW�HPSOR\HG�D�FDUG�VRUW�SDUDGLJP��H�J���&DUVWHQVHQ�	�)UHGULFNVRQ��������

ZH�DQWLFLSDWHG�WKDW��D��FRPPRQ�GLPHQVLRQV�VRFLDO�DFWLYLWLHV�ZHUH�FRQVLGHUHG�DORQJ�ZRXOG�

HPHUJH�DFURVV�JURXSV���E��WKHVH�GLPHQVLRQV�ZRXOG�GLIIHU�RQ�WKH�EDVLV�RI�DIIHFWLYH�DQG�

LQIRUPDWLRQ�SRWHQWLDO��DQG��F��WKH�LPSRUWDQFH�RI�WKHVH�GLPHQVLRQV�ZRXOG�YDU\�DFURVV�JURXSV��7KH�

LPSRUWDQFH�RI�DIIHFWLYH�GLPHQVLRQV�ZDV�K\SRWKHVL]HG�WR�LQFUHDVH�ZLWK�DJH��7KH�LQYHUVH�ZDV�

SUHGLFWHG�IRU�GLPHQVLRQV�UHODWHG�WR�LQIRUPDWLRQ������3UHGLFWLRQV�PDGH�IRU�DJH�JURXS�GLIIHUHQFHV�

LQ�SDUWQHU�SUHIHUHQFH�ZHUH�LQ�OLQH�ZLWK�SUHYLRXV�UHVHDUFK��H�J���)XQJ�HW�DO����������\RXQJ�ROG�DQG�

ROG�ROG�DGXOWV�ZRXOG�SUHIHU�IDPLOLDU�WR�QRYHO�VRFLDO�SDUWQHUV�DQG�\RXQJ�DGXOWV�ZRXOG�QRW�VKRZ�

WKLV�SUHIHUHQFH������:H�DQWLFLSDWHG�WKDW�\RXQJ�ROG�DQG�ROG�ROG�DGXOWV�ZRXOG�GHPRQVWUDWH�WKH�DJH�

UHODWHG�SRVLWLYLW\�HIIHFW�LQ�YLVXDO�DWWHQWLRQ��&RPSDUDEOH�SUHGLFWLRQV�ZHUH�PDGH�IRU�PHPRU\�

SHUIRUPDQFH��5HODWLYH�WR�\RXQJHU�DGXOWV��ROGHU�FRQWUROV�ZHUH�H[SHFWHG�WR�UHFDOO�DQG�FRUUHFWO\�

UHFRJQL]H�D�KLJKHU�UDWLR�RI�SRVLWLYH�WR�QHJDWLYH�PDWHULDO��
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7KH�SUHFHGLQJ�UHYLHZ�RI�WKH�OLWHUDWXUH�LQGLFDWHV�WKDW�LQGLYLGXDOV�ZLWK�GHPHQWLD�DUH�

GLVRULHQWHG�WR�FORFN�WLPH��&DVHOOL�HW�DO����������FDOHQGDU�WLPH��5\DQ�HW�DO���������DQG�WLPH�DV�

LQGH[HG�E\�FKURQRORJLFDO�DJH��*UHZDO���������5HDVRQLQJ�IURP�WKHVH�GDWD��ZH�K\SRWKHVL]HG�WKDW�

SDUWLFLSDQWV�ZLWK�GHPHQWLD�ZRXOG�EH�GLVRULHQWHG�WR�SHUFHLYHG�WLPH�UHPDLQLQJ�LQ�OLIH��7KH�QDWXUH�

RI�WKLV�GLVRULHQWDWLRQ��L�H���RYHU��RU�XQGHU�HVWLPDWLRQ�RI�OLIHWLPH�UHODWLYH�WR�ROG�ROG�DGXOWV��ZDV�DQ�

HPSLULFDO�TXHVWLRQ��2XU�LQDELOLW\�WR�SUHGLFW�ZKHWKHU�SHUVRQV�ZLWK�GHPHQWLD�ZRXOG�HQGRUVH�D�

SHUFHSWLRQ�RI�IXWXUH�WLPH�DV�RSHQ�HQGHG�RU�ILQLWH�SUHFOXGHG�XV�IURP�PDNLQJ�GLUHFWLRQDO�

SUHGLFWLRQV��$V�KLJKOLJKWHG�LQ�WKH�UHVHDUFK�VXPPDUL]HG�DERYH��SURSRQHQWV�RI�667�VWUHVV�WKDW�WLPH�

SHUVSHFWLYH�XQGHUVFRUHV�WKH�UHODWLYH�SULRULWL]DWLRQ�RI�VRFLDO�JRDOV��VRFLDO�FRQWDFWV��DQG�HPRWLRQDO�

LQIRUPDWLRQ�LQ�FRJQLWLYH�SURFHVVHV��:KHWKHU�SDUWLFLSDQWV�ZLWK�GHPHQWLD�ZRXOG�GLYHUJH�IURP�

SDWWHUQV�REVHUYHG�LQ�W\SLFDO�DJLQJ�DFURVV�WKHVH�GRPDLQV�ZDV�WKHUHIRUH�DQ�HPSLULFDO�TXHVWLRQ���

0HWKRG�

3DUWLFLSDQWV�

3DUWLFLSDQWV�ZLWK�GHPHQWLD��3DUWLFLSDQWV�ZHUH����LQGLYLGXDOV������PDOH��ZLWK�D�FOLQLFDO�

GLDJQRVLV�RI�SUREDEOH�$'��Q� �����RU�PL[HG�GHPHQWLD��Q� �����'LDJQRVHV�ZHUH�YHULILHG�E\�FKDUW�

UHYLHZ�RI�PHGLFDO�KLVWRU\�RU�LQWHUYLHZ�ZLWK�OHJDO�GHFLVLRQ�PDNHUV��2Q�DYHUDJH��LQGLYLGXDOV�ZHUH�

�����\HDUV��6'� �������SRVW�GLDJQRVLV��3DUWLFLSDQWV�ZHUH�UHFUXLWHG�IURP�D�QXPEHU�RI�VRXUFHV��

1LQHWHHQ�SDUWLFLSDQWV�ZHUH�UHVLGLQJ�LQ�DQG�UHFUXLWHG�IURP�RQH�RI�WKH�IROORZLQJ�$O]KHLPHU�&DUH�

&HQWHUV�LQ�(GPRQWRQ��$OEHUWD��0F&RQQHOO�3ODFH�1RUWK��0F&RQQHOO�3ODFH�:HVW��DQG�+DUYHVW�

+RXVH��7KUHH�SDUWLFLSDQWV�ZHUH�UHFUXLWHG�IURP�ORQJ�WHUP�FDUH�IDFLOLWLHV�LQ�WKH�(GPRQWRQ�DUHD��

7KH�UHPDLQLQJ�SDUWLFLSDQWV�ZHUH�UHFUXLWHG�WKURXJK�WKH�(GPRQWRQ�&KDSWHU�RI�WKH�$O]KHLPHU�

6RFLHW\��Q� ����RU�E\�SK\VLFLDQ�UHIHUUDO��Q� �����3DUWLFLSDQWV�UDQJHG�LQ�DJH�IURP����WR����\HDUV��0�

 ��������6'� ��������7KH�PDMRULW\�ZHUH�ZLGRZHG�������RU�PDUULHG��������DQG�WKH�UHPDLQLQJ�

SDUWLFLSDQWV�ZHUH�GLYRUFHG�������RU�VHSDUDWHG�������7KH\�DYHUDJHG�������\HDUV��6'� �������RI�
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HGXFDWLRQ������

7KH�006(��)ROVWHLQ�HW�DO���������DQG�UHYLVHG�'HPHQWLD�6HYHULW\�5DWLQJ�6FDOH��'656��

;LH��(ZEDQN��&KLWWDPV��.DUODZLVK��$UQROG�	�&ODUN��������ZHUH�XVHG�WR�FODVVLI\�FRJQLWLYH�VWDWXV�

DQG�VHYHULW\�RI�LPSDLUPHQW��7KH�006(�LV�D�FRJQLWLYH�VFUHHQLQJ�PHDVXUH�WKDW�VFRUHV�IURP���WR�

����/RZHU�VFRUHV�LQGLFDWH�JUHDWHU�LPSDLUPHQW��6FRUHV�DERYH����LQGLFDWH�QRUPDO�IXQFWLRQLQJ�����

WR����VXJJHVW�PLOG�LPSDLUPHQW�����WR����GHQRWHV�PRGHUDWH�LPSDLUPHQW��DQG�VFRUHV�RI���WR���DUH�

LQGLFDWLYH�RI�VHYHUH�LPSDLUPHQW��9HUWHVL��/HYHU��0ROOR\��6DQGHUVRQ��7XWWOH�	�3ULQLFLSL��������

)HOGPDQ�	�:RRGZDUG���������9DULDELOLW\�LQ�VFRULQJ�RI�WKH�006(�LV�REVHUYHG�DFURVV�VWXGLHV��

ZKHUH�VRPH�UHVHDUFKHUV�FDWHJRUL]H�PRGHUDWH�LPSDLUPHQW�DV�VFRUHV�UDQJLQJ�IURP����WR����

�+DUYDQ�	�&RWWHU���������*LYHQ�WKDW�GLVRULHQWDWLRQ�WR�WLPH�LV�WKRXJKW�WR�LQLWLDOO\�SUHVHQW�LQ�WKH�

PRGHUDWH�VWDJHV�RI�GHPHQWLD��RQO\�SDUWLFLSDQWV�ZLWK�006(�VFRUHV�EHWZHHQ����DQG�����0� �

�������6'� �������ZHUH�HOLJLEOH�IRU�SDUWLFLSDWLRQ���

����� 7KH�'656�LV�EDVHG�RQ�WKH�&OLQLFDO�'HPHQWLD�5DWLQJ�VFDOH��&'5��%HUJ��������DQG�LV�DQ�

LQIRUPDQW�EDVHG��PXOWLSOH�FKRLFH�TXHVWLRQQDLUH�WKDW�DVVHVVHV�LPSDLUPHQW�LQ�WKH�PDMRU�IXQFWLRQDO�

DQG�FRJQLWLYH�GRPDLQV�DIIHFWHG�E\�$'��7KH�GHVFULSWLRQV��ZKLFK�DUH�RUGHUHG�E\�LQFUHDVLQJ�OHYHO�

RI�VHYHULW\��DUH�DVVLJQHG�VHTXHQWLDO�YDOXHV�WKDW�UDQJH�IURP����QRUPDO�IXQFWLRQLQJ��WKURXJK�WR�D�

PD[LPXP�RI����VHYHUHO\�LPSDLUHG���7RWDOLQJ�WKH�QXPEHUV�FKRVHQ�IRU�HDFK�FDWHJRU\�SURYLGHV�WKH�

VFRUH�RQ�WKH�'656��6FRUHV�UDQJH�IURP���WR�����3UHYLRXV�UHVHDUFK�KDV�VKRZQ�WKH�'656�WR�KDYH�

KLJK�WHVW�UHWHVW�UHOLDELOLW\�DQG�FRQFXUUHQW�YDOLGLW\��0RHOWHU��*OHQQ��;LH��&KLWWDPV��&ODUN��:DWVRQ�

	�$UQROG��������;LH�HW�DO����������,W�LV�DUJXHG�WR�EH�XVHIXO�DFURVV�WKH�FRXUVH�RI�WKH�GLVHDVH²

IURP�WKH�HDUOLHVW�VWDJHV�RI�PHPRU\�LPSDLUPHQW��L�H���VFRUHV��������WKURXJK�WR�YHU\�KLJK�OHYHOV�RI�

LPSDLUPHQW��L�H���VFRUHV�������;LH�HW�DO����������:KLOH�YDULDELOLW\�LQ�'656�VFRUHV�ZDV�REVHUYHG��

RQ�DYHUDJH��SDUWLFLSDQWV�ZHUH�FODVVLILHG�DV�PRGHUDWH�GHPHQWLD�VHYHULW\��0� ��������6'� ���������

� 7KH�$%�,VRSKRQHPLF�:RUG�/LVWV��%RRWKUR\G��������ZDV�XVHG�WR�DVVHVV�KHDULQJ�DELOLW\��
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3UHYLRXV�UHVHDUFK�KDV�VKRZQ�WKLV�PHDVXUH�WR�EH�VXLWDEOH�IRU�XVH�LQ�SRSXODWLRQV�ZLWK�GHPHQWLD�

�+RSSHU��%D\OHV�	�+ROODQG���������7KLV�PHDVXUH�FRQVLVWV�RI����OLVWV�RI����ZRUGV��7ZR�OLVWV�ZHUH�

UDQGRPO\�FKRVHQ�IRU�XVH�LQ�WKH�SUHVHQW�UHVHDUFK��:RUGV�ZHUH�UHDG�DORXG�WR�SDUWLFLSDQWV�RQH�DW�D�

WLPH��3DUWLFLSDQWV�ZHUH�LQVWUXFWHG�WR�LPPHGLDWHO\�UHSHDW�EDFN�WKH�ZRUG�MXVW�KHDUG��$�SUDFWLFH�WULDO�

ZDV�XVHG�WR�HQVXUH�WDVN�FRPSUHKHQVLRQ��:RUGV�IRU�ZKLFK�WKH�SDUWLFLSDQW�UHTXHVWHG�D�UHSHWLWLRQ�RU�

LQFRUUHFW�UHSHWLWLRQV�ZHUH�VFRUHG�DV�LQFRUUHFW��7KH�UHVHDUFKHU¶V�PRXWK�ZDV�FRYHUHG�IRU�WKH�

UHDGLQJ�RI�RQH�RI�WKH�OLVWV��7KH�EHVW�VFRUH�DFURVV�WKH�WZR�WULDOV��L�H���FRUUHFW�UHSHWLWLRQV�RXW�RI�����

ZDV�XVHG�DV�WKH�PHDVXUH�RI�KHDULQJ�DELOLW\��7KH�FULWHULRQ�IRU�LQFOXVLRQ�ZDV�DW�OHDVW�����DFFXUDF\�

RQ�RQH�RI�WKH�WZR�WULDOV��+RSSHU�HW�DO����������$OO�SDUWLFLSDQWV�PHW�WKLV�LQFOXVLRQDU\�FULWHULRQ����

7KH�IROORZLQJ�SUHFDXWLRQV�ZHUH�WDNHQ�WR�HQVXUH�WKDW�SDUWLFLSDQWV�ZHUH�YLVXDOO\�FDSDEOH�RI�

FRPSOHWLQJ�WKH�FRPSXWHU�EDVHG�SRUWLRQV�RI�WKH�UHVHDUFK��,QGLYLGXDOV�ZHUH�VHTXHQWLDOO\�VKRZQ�

WZR�ZKLWH����SRLQW�IRQW�IL[DWLRQ�FURVVHV�DQG�WZR�ZKLWH����SRLQW�IRQW�GRWV�LQ�WKH�FHQWHU�RI�D�EODFN�

FRPSXWHU�VFUHHQ�DQG�DVNHG�WR�YHUEDOO\�LQGLFDWH�ZKHWKHU�RU�QRW�WKHUH�ZDV�D�VKDSH�RQ�WKH�VFUHHQ��

7KH\�GLG�WKLV�E\�DQVZHULQJ�\HV�RU�QR��3DUWLFLSDQWV�UHVSRQGLQJ�\HV�ZHUH�WKHQ�DVNHG�WR�SRLQW�WR�WKH�

VKDSH�RQ�WKH�FRPSXWHU�VFUHHQ��5HVSRQVHV�ZHUH�VFRUHG�DV�FRUUHFW�LI�WKH�SDUWLFLSDQW�GLUHFWO\�

WRXFKHG�WKH�VKDSH��3DUWLFLSDQWV�ZHUH�JLYHQ�DQ�RSSRUWXQLW\�WR�SUDFWLFH�IROORZLQJ�LQVWUXFWLRQ��

3DUWLFLSDQWV�XQDEOH�WR�UHDFK�����DFFXUDF\�RQ�WKHVH�WULDOV��Q� ����ZHUH�DVNHG�WR�UHGR�WKLV�WDVN�

XVLQJ����SRLQW�IRQW��$OO�SDUWLFLSDQWV�ZHUH�DEOH�WR�FRUUHFWO\�SRLQW�WR�����RU�PRUH�RI�WKH�LPDJHV�DW�

HLWKHU�WKH�VPDOOHU��Q� �����RU�ODUJHU��Q� ����SUHVHQWDWLRQ�VL]H��DQG�ZHUH�WKXV�HOLJLEOH�IRU�

SDUWLFLSDWLRQ��3HUIRUPDQFH�DFFXUDF\�GXULQJ�WKHVH�WULDOV�GHWHUPLQHG�WKH�IRQW�VL]H�XVHG�LQ�WKH�

H[SHULPHQWDO�SRUWLRQ�RI�WKH�UHVHDUFK��3DUWLFLSDQWV�ZHUH�WKHQ�VKRZQ�IRXU�VHTXHQWLDO�SDLUV�RI�

FRORUHG�LPDJHV��)RU�HDFK�VHW��SDUWLFLSDQWV�ZHUH�DVNHG�WR�SRLQW�WR�WKH�LPDJH�QDPHG�E\�WKH�

UHVHDUFKHU��7KH�LPDJH�VHUYLQJ�DV�WKH�WDUJHW�ZDV�FRXQWHUEDODQFHG�DFURVV�SDUWLFLSDQWV��3DUWLFLSDQWV�

FRPSOHWHG�WKLV�WDVN�IROORZLQJ�WZR�SUDFWLFH�WULDOV��$OO�SDUWLFLSDQWV�SHUIRUPHG�WKLV�WDVN�ZLWK�����
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RU�JUHDWHU�DFFXUDF\�DQG�ZHUH�WKXV�HOLJLEOH�IRU�SDUWLFLSDWLRQ���

� ,QGLYLGXDOV�ZLWK�D�KLVWRU\�RI�VHYHUH�KHDG�WUDXPD��DOFRKRO�RU�VXEVWDQFH�DEXVH��

FHUHEURYDVFXODU�GLVHDVH��FRPRUELG�QHXURGHJHQHUDWLYH�GLVHDVH��RU�XQWUHDWHG�WK\URLG�FRPSOLFDWLRQV�

ZHUH�LQHOLJLEOH�IRU�SDUWLFLSDWLRQ���

� &RQWURO�SDUWLFLSDQWV��7ZHQW\�ILYH�\RXQJ������PDOH������\RXQJ�ROG������PDOH���DQG����

ROG�ROG�DGXOWV������PDOH��ZHUH�UHFUXLWHG�DV�FRQWUROV��<RXQJ�DGXOWV�ZHUH�UHFUXLWHG�IURP�DQ�

LQWURGXFWRU\�SV\FKRORJ\�SRRO�DQG�UHFHLYHG�SDUWLDO�FRXUVH�FUHGLW�IRU�SDUWLFLSDWLRQ��7KH\�UDQJHG�LQ�

DJH�IURP����WR����\HDUV��0� ��������6'� �������DQG�ZHUH�SULPDULO\�VLQJOH������XQZHG�����

PDUULHG���7KH\�KDG�DQ�DYHUDJH�RI��������6'� �������\HDUV�RI�HGXFDWLRQ��2OGHU�FRQWUROV�ZHUH�

FRPPXQLW\�GZHOOLQJ��$�����KRQRUDULXP�ZDV�RIIHUHG�IRU�SDUWLFLSDWLRQ��<RXQJ�ROG�DGXOWV�ZHUH�

EHWZHHQ�WKH�DJHV�RI����DQG����\HDUV��0� ��������6'� ��������7KH�YDVW�PDMRULW\�ZDV�PDUULHG�

�������IROORZHG�E\�WKRVH�ZKR�ZHUH�ZLGRZHG��������VLQJOH�������RU�GLYRUFHG�������2Q�DYHUDJH��

\RXQJ�ROG�DGXOWV�KDG��������6'� �������\HDUV�RI�IRUPDO�HGXFDWLRQ��2OG�ROG�DGXOWV�UDQJHG�IURP�

���WR����\HDUV�RI�DJH��0� ��������6'� ��������)LIW\�VL[�SHUFHQW�ZHUH�PDUULHG������ZLGRZHG��

����GLYRUFHG��DQG����ZHUH�VLQJOH��7KH\�DYHUDJHG��������6'� �������\HDUV�RI�IRUPDO�HGXFDWLRQ��

� &RQWURO�JURXSV�ZHUH�DVNHG�WR�FRPSOHWH�WKH�0LOO�+LOO�9RFDEXODU\�6FDOH��0+9��5DYHQ��

5DYHQ�	�&RXUW���������ZKLFK�VHUYHV�DV�DQ�LQGLFDWRU�RI�DFTXLUHG�YHUEDO�NQRZOHGJH��,Q�WKLV�

PHDVXUH��SDUWLFLSDQWV�DUH�SUHVHQWHG�ZLWK����ZRUGV�DQG�PXVW�VHOHFW�WKH�PRVW�DFFXUDWH�V\QRQ\P�

IRU�HDFK�ZRUG�IURP�D�OLVW�RI���DOWHUQDWLYHV��7KH�QXPEHU�DQVZHUHG�FRUUHFWO\�RXW�RI����VHUYHV�DV�WKH�

PHDVXUH�RI�YHUEDO�DELOLW\��&RQVLVWHQW�ZLWK�WKH�OLWHUDWXUH�RQ�DJLQJ��JURXS�GLIIHUHQFHV�ZHUH�

REVHUYHG��)�������� �������S����������Ș�� ������3RVW�KRF�7XNH\�WHVWV�LQGLFDWHG�WKDW�YHUEDO�DELOLWLHV�

RI�WKH�ROG�ROG��0� ��������6'� �������DQG�\RXQJ�ROG��0� ��������6'� �������ZHUH�FRPSDUDEOH��

EXW�VXSHULRU�WR�WKRVH�RI�WKH�\RXQJ��0� ��������6'� ��������DOO�S�YDOXHV����������

� &RQWURO�SDUWLFLSDQWV�LQGLFDWLQJ�WKDW�(QJOLVK�ZDV�QRW�WKH�ILUVW�ODQJXDJH�OHDUQHG�ZHUH�DVNHG�
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WR�UDWH�WKHLU�SURILFLHQF\�LQ�(QJOLVK�RQ�D���SRLQW�/LNHUW�W\SH�VFDOH���� �SRRU���� �JRRG���� �

H[FHOOHQW���2I�WKH�����RI�\RXQJ�DGXOWV�IRU�ZKRP�WKLV�ZDV�DSSOLFDEOH��DOO�UDWHG�WKHLU�SURILFLHQF\�

LQ�(QJOLVK�DV�LQ�WKH�UDQJH�RI�JRRG�WR�H[FHOOHQW��0� �������6'� ��������7ZHQW\�IRXU�SHUFHQW�RI�

\RXQJ�ROG�DGXOWV�LQGLFDWHG�WKDW�(QJOLVK�ZDV�QRW�WKH�ILUVW�ODQJXDJH�OHDUQHG��DQG�DJDLQ��DOO�UDWHG�

WKHLU�SURILFLHQF\�DV�ZLWKLQ�WKH�UDQJH�RI�JRRG�WR�H[FHOOHQW��0� �������6'� ��������7KH�VDPH�

SDWWHUQ�ZDV�REVHUYHG�IRU�WKH�����RI�ROG�ROG�SDUWLFLSDQWV�ZKR�FRPSOHWHG�WKLV�TXHVWLRQ��0� �������

6'� ��������'HFLVLRQ�PDNHUV�ZHUH�DVNHG�WR�FRPSOHWH�WKLV�TXHVWLRQ�ZLWK�UHVSHFW�WR�WKRVH�ZLWK�

GHPHQWLD��7KH�YDOXHV�UHSRUWHG�ZHUH�FRPSDUDEOH�WR�WKH�SUHYLRXVO\�GHVFULEHG��0� �������6'� �

�������)�������� �������QV�����

� $V�D�FUXGH�LQGLFDWRU�RI�VXEMHFWLYH�KHDOWK��FRQWURO�SDUWLFLSDQWV�UDWHG�WKHLU�JHQHUDO�KHDOWK��

KHDULQJ��DQG�YLVLRQ�ZLWK�UHVSHFW�WR�WKH�DYHUDJH�SHUVRQ�WKHLU�DJH�RQ�D�VFDOH�RI����SRRU��WR���

�H[FHOOHQW���'HFLVLRQ�PDNHUV�FRPSOHWHG�WKHVH�TXHVWLRQV�RQ�EHKDOI�RI�WKRVH�ZLWK�GHPHQWLD��:KLOH�

JURXS�GLIIHUHQFHV�ZHUH�QRW�REVHUYHG�LQ�WHUPV�RI�SHUFHLYHG�JHQHUDO�KHDOWK��)�������� ������QV��DQG�

YLVLRQ��)�������� ������QV��JURXSV�GLIIHUHG�LQ�UHSRUWHG�KHDULQJ�DELOLW\��)�������� ��������S� �������

Ș�� ������3RVW�KRF�7XNH\�WHVWV�VKRZHG�WKDW�\RXQJ�DGXOWV��0� �������6'� �������UHSRUWHG�KHDULQJ�

DELOLWLHV�FRPSDUDEOH�WR�WKH�\RXQJ�ROG��0� �������6'� ��������PDUJLQDOO\�EHWWHU�WKDQ�WKRVH�ZLWK�

GHPHQWLD��0� �������6'� ��������S� ������DQG�VXSHULRU�WR�WKRVH�RI�WKH�ROG�ROG��0� �������6'� �

�������S� �������$V�DQWLFLSDWHG��\RXQJ��\RXQJ�ROG��ROG�ROG�DGXOWV��DQG�SHUVRQV�ZLWK�GHPHQWLD�

GLIIHUHG�LQ�PHDQ�DJH��:HOFK¶V�)����������� ����������S���������Ș�� ������3RVW�KRF�*DPHV�+RZHOO�

WHVWV�UHYHDOHG�WKDW�HDFK�VXFFHVVLYH�JURXS�ZDV�RI�PRUH�DGYDQFHG�DJH��DOO�S�YDOXHV���������7KH�

HGXFDWLRQDO�EDFNJURXQG�RI�WKH�IRXU�JURXSV�DOVR�GLIIHUHG��:HOFK¶V�)����������� ��������S���������

Ș�� ������*DPHV�+RZHOO�WHVWV�LQGLFDWHG�WKDW�\RXQJ�DGXOWV�KDG�UHODWLYHO\�OHVV�HGXFDWLRQ�WKDQ�

\RXQJ�ROG�DGXOWV�DQG�ROG�ROG�DGXOWV��DOO�S�YDOXHV� ������ZKLOH�SDUWLFLSDQWV�LQ�WKH�ODWWHU�WZR�DJH�

JURXSV�SRVVHVVHG�VLPLODU�OHYHOV�RI�HGXFDWLRQ��3DUWLFLSDQWV�ZLWK�GHPHQWLD�KDG�WKH�OHDVW�\HDUV�RI�



62&,$/�027,9$7,21�,1�'(0(17,$� �� 

IRUPDO�HGXFDWLRQ��DOO�S�YDOXHV�����������

0HDVXUHV�

7LPH�SHUVSHFWLYH��7KH�)73�VFDOH��)73��&DUVWHQVHQ�	�/DQJ��������DQG�D�PRGLILHG�OLQH�WDVN�

�+LFNV�HW�DO���������ZHUH�XVHG�WR�DVVHVV�IXWXUH�WLPH�SHUVSHFWLYH��7KH�)73�VFDOH�LV�FRPSULVHG�RI�

���LWHPV��6DPSOH�LWHPV�LQFOXGH�³0DQ\�RSSRUWXQLWLHV�DZDLW�PH�LQ�WKH�IXWXUH´��³,�KDYH�WKH�VHQVH�

WKDW�WLPH�LV�UXQQLQJ�RXW´��DQG�³7KHUH�LV�SOHQW\�WLPH�OHIW�LQ�P\�OLIH�WR�PDNH�QHZ�SODQV�´�

3DUWLFLSDQWV�LQGLFDWH�WKHLU�DJUHHPHQW�ZLWK�HDFK�LWHP�RQ�D�VFDOH�RI����YHU\�XQWUXH��WR����YHU\�WUXH���

6FRUHV�UDQJH�IURP����WR�����+LJKHU�YDOXHV�LQGLFDWH�PRUH�H[SDQVLYH�WLPH�SHUVSHFWLYHV��&RQVWUXFW�

YDOLGLW\�RI�WKH�VFDOH�KDV�EHHQ�GHPRQVWUDWHG�E\�SUHYLRXV�UHVHDUFK��)XQJ�HW�DO����������,QWHUQDO�

FRQVLVWHQF\�RI�WKH�VFDOH�LQ�RXU�VDPSOH��DV�LQGH[HG�E\�&URQEDFK¶V�DOSKD��ZDV�������:LWKLQ�JURXS�

YDOXHV�UDQJHG�IURP�������SDUWLFLSDQWV�ZLWK�GHPHQWLD��WR�������\RXQJ�ROG�DGXOWV���:H�FRPSXWHG�D�

FRPSRVLWH�LQGH[�IRU�HDFK�SDUWLFLSDQW�E\�WDNLQJ�PHDQ�VFRUHV�DFURVV�WKH����LWHPV��7R�UHGXFH�WKH�

OLNHOLKRRG�RI�WKH�)73�VFDOH�UHVXOWLQJ�LQ�OLQJHULQJ�QHJDWLYH�DIIHFW�IRU�ROGHU�DGXOWV��WZR�LWHPV�IURP�

WKH�6DWLVIDFWLRQ�:LWK�/LIH�6FDOH��6:/6��'LHQHU��(PPRQV��/DUVHQ��	�*ULIILQ��������ZHUH�

LQWHUVSHUVHG�LQWR�WKH�PLGGOH�DQG�HQG�RI�WKH�TXHVWLRQQDLUH��7KHVH�LWHPV�ZHUH�FKRVHQ�EHFDXVH�

SUHYLRXV�UHVHDUFK�KDV�VKRZQ�ROGHU�DGXOWV�UHVSRQG�IDYRUDEO\�WR�LWHPV�SHUWDLQLQJ�WR�OLIH�

VDWLVIDFWLRQ��+DPDUDW��7KRPSVRQ��=DEUXFN\��6WHHOH��0DWKHQ\�	�$\VDQ���������6HOHFWHG�LWHPV�

ZHUH�³6R�IDU�,�KDYH�JRWWHQ�WKH�LPSRUWDQW�WKLQJV�,�ZDQW�LQ�OLIH´�DQG�³,I�,�FRXOG�OLYH�P\�OLIH�RYHU��,�

ZRXOG�FKDQJH�DOPRVW�QRWKLQJ�´��

3DUWLFLSDQWV�ZHUH�VKRZQ�D�OLQH�PHDVXULQJ���LQFKHV�DQG�DVNHG�WR�LPDJLQH�WKDW�LW�UHSUHVHQWHG�

WKH�HQWLUH�KXPDQ�OLIHWLPH�IURP�EHJLQQLQJ�WR�HQG��7KH\�ZHUH�LQVWUXFWHG�WR�SODFH�D�PDUN�RQ�WKH�

OLQH�WKDW�UHSUHVHQWHG�ZKHUH�WKH\�DUH�ORFDWHG�LQ�WKHLU�OLIHWLPH�DW�WKH�SUHVHQW�PRPHQW��2QH�HQG�RI�

WKH�OLQH�ZDV�ODEHOHG�ELUWK�DQG�WKH�RWKHU�GHDWK��7R�SURPRWH�WDVN�FRPSUHKHQVLRQ��D�SLFWXUH�RI�DQ�

LQIDQW��WR�UHSUHVHQW�ELUWK��DQG�D�FRIILQ��WR�UHSUHVHQW�GHDWK��ZDV�SODFHG�XQGHU�WKH�DSSURSULDWH�
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ODEHOV�IRU�SHUVRQV�ZLWK�GHPHQWLD��7KH�GLVWDQFH�RI�WKH�PDUN�IURP�WKH�ODEHO�ELUWK�LQ�LQFKHV�ZDV�

WDNHQ�DV�WKH�PHDVXUH�RI�WLPH�SHUVSHFWLYH��+LJKHU�YDOXHV�LQGLFDWH�QDUURZHG�WLPH�KRUL]RQV���

� 6HOI�UHSRUWHG�VRFLDO�JRDOV�LQ�GHPHQWLD��3DUWLFLSDQWV�ZLWK�GHPHQWLD�ZHUH�DVNHG�WR�WHOO�WKH�

UHVHDUFKHU�XS�WR�IRXU�JRDOV��KRSHV��SODQV��RU�GUHDPV�WKH\�KDYH�IRU�WKH�IXWXUH��1XUPL��������

3HQQLQJURWK�	�6FRWW���������*RDOV�ZHUH�FRGHG�IRU�WKH�SUHVHQFH�RU�DEVHQFH�RI�ILYH�IHDWXUHV�RI�

667��NQRZOHGJH�DFTXLVLWLRQ��HPRWLRQ�UHJXODWLRQ��VRFLDO�FRQWDFW�QDUURZLQJ��IXWXUH��DQG�SUHVHQW�

RULHQWDWLRQ��&RGLQJ�ZDV�GRQH�LQ�DFFRUGDQFH�ZLWK�D�PDQXDO�GHYHORSHG�E\�SUHYLRXV�UHVHDUFK�

�3HQQLQJURWK�	�6FRWW���������7KH�PDQXDO�FRQWDLQHG�DW�OHDVW�ILYH�GHILQLWLRQV�DQG�WZR�H[DPSOHV�RI�

JRDOV�GHPRQVWUDWLQJ�WKH�IHDWXUH�LQ�TXHVWLRQ��VHH�7DEOH������

� �
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7DEOH���

6HOHFW�GHILQLWLRQV�DQG�H[DPSOHV�XVHG�WR�FRGH�VHOI�UHSRUWHG�VRFLDO�JRDOV�

*RDO�FKDUDFWHULVWLF�� 3DUWLDO�GHILQLWLRQ� ([DPSOH�

�
.QRZOHGJH�
DFTXLVLWLRQ��

�
0RWLYDWLRQ�WR�LQFUHDVH�NQRZOHGJH�
EDVH�RU�VNLOOV��

�
/HDUQ�KRZ�WR�NQLW��

�
(PRWLRQ�UHJXODWLRQ�

�
(PSKDVLV�RQ�LQFUHDVLQJ�HPRWLRQDO�
ZHOOEHLQJ��

�
%H�KDSS\�

�
6RFLDO�FRQWDFW�
QDUURZLQJ�

�
0RWLYDWLRQ�WR�H[SHULHQFH�
PHDQLQJIXO�UHODWLRQVKLSV�

�
6SHQG�PRUH�WLPH�ZLWK�P\�ZLIH�

�
)XWXUH�RULHQWHG�

�
)RFXV�RQ�SODQQLQJ�DQG�DQDO\]LQJ�

�
3ODQ�D�WULS�IRU�QH[W�\HDU�

�
3UHVHQW�RULHQWHG�

�
0RWLYDWLRQ�WR�DFKLHYH�VDWLVIDFWLRQ�
LQ�WKH�PRPHQW��

�
(QMR\�HYHU\�GD\�DV�LW�KDSSHQV�

��

0HQWDO�UHSUHVHQWDWLRQV�RI�VRFLDO�DFWLYLWLHV��:H�DVVHVVHG�FRJQLWLYH�UHSUHVHQWDWLRQV�RI�VRFLDO�

DFWLYLWLHV�E\�DVNLQJ�SDUWLFLSDQWV�WR�FRPSOHWH�D����LWHP�FDUG�VRUW�WDVN��&DUGV�ZHUH�����LQFKHV�[�

�����LQFKHV��(DFK�KDG�D�GHVFULSWLRQ�RI�D�VRFLDO�DFWLYLW\�ZULWWHQ�LQ�WKH�FHQWHU�LQ�EODFN����SRLQW�IRQW�

�VHH�$SSHQGL[�$�IRU�D�FRPSOHWH�OLVW�RI�LWHPV���$FWLYLWLHV�ZHUH�GHVFULEHG�LQ�VXFK�D�ZD\�DV�WR�EH�

UHOHYDQW�WR�SDUWLFLSDQWV�UHJDUGOHVV�RI�DJH��FODVV��HWKQLFLW\��DQG�KHDOWK�VWDWXV��&DUGV�ZHUH�JLYHQ�WR�

SDUWLFLSDQWV�LQ�D�SUH�GHWHUPLQHG�UDQGRPL]HG�RUGHU��,QVWUXFWLRQV�ZHUH�GHPRQVWUDWHG�ZLWK�D���LWHP�

IRRG�SUHIHUHQFH�FDUG�VRUW��$����LWHP�HPRWLRQDO�SUHIHUHQFH�FDUG�VRUW�WDVN�VHUYHG�DV�SUDFWLFH���

&DUG�VRUW�WHFKQLTXHV�KDYH�WZR�LPSRUWDQW�DGYDQWDJHV��)LUVW��WKLV�HPSLULFDO�DSSURDFK�

PLQLPL]HV�VRFLDOO\�GHVLUDEOH�UHVSRQGLQJ�E\�DYRLGLQJ�OHDGLQJ�TXHVWLRQV�WKDW�DUH�RIWHQ�LQKHUHQW�LQ�

UDWLQJ�VFDOHV��&DUVWHQVHQ�	�)UHGULFNVRQ���������6HFRQG��RUGLQDO�GDWD�JHQHUDWHG�E\�WKLV�PHWKRG�

FDQ�EH�VXEMHFWHG�WR�PXOWLGLPHQVLRQDO�VFDOLQJ��0'6���D�PDWKHPDWLFDO�PRGHOLQJ�WHFKQLTXH�WKDW�

HQDEOHV�UHVHDUFKHUV�WR�GLVFRYHU��YHUVXV�LPSRVH��UHOHYDQW�RUJDQL]LQJ�FRQVWUXFWV��5XG\�	�

0HUOX]]L���������7KH�ODWWHU�FRQVLGHUDWLRQ�LV�SDUWLFXODUO\�UHOHYDQW�ZKHQ�UHVHDUFKHUV�DUH�FRQFHUQHG�
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ZLWK�XQGHUVWDQGLQJ�SDUWLFLSDQWV¶�RZQ�FRJQLWLYH�GLVWLQFWLRQV�DPRQJ�WDUJHWV�DQG�ZLVK�WR�DYRLG�

SUHVXSSRVLQJ�WKH�UHOHYDQW�GLPHQVLRQV��&DUVWHQVHQ�	�)UHGULFNVRQ����������

6RFLDO�SDUWQHU�SUHIHUHQFH��3UHIHUHQFH�IRU�VRFLDO�SDUWQHUV�ZDV�DVVHVVHG�LQ�D�PDQQHU�

FRQVLVWHQW�ZLWK�SUHYLRXV�VWXGLHV��)XQJ�	�&DUVWHQVHQ���������3DUWLFLSDQWV�ZHUH�DVNHG�WR�LPDJLQH�

WKDW�WKH\�KDG�KDOI�DQ�KRXU�RI�IUHH�WLPH�ZLWK�QR�SUHVVLQJ�FRPPLWPHQWV��DQG�WKDW�WKH\�KDYH�GHFLGHG�

WKH\�ZRXOG�OLNH�WR�VSHQG�WKLV�WLPH�ZLWK�DQRWKHU�SHUVRQ��7KH\�ZHUH�WR�LQGLFDWH�ZLWK�ZKRP�WKH\�

ZRXOG�OLNH�WR�VSHQG�WKDW�WLPH�IURP�WKH�IROORZLQJ�WKUHH�SURVSHFWV��D�PHPEHU�RI�WKHLU�LPPHGLDWH�

IDPLO\��D�UHFHQW�DFTXDLQWDQFH�ZLWK�ZKRP�WKH\�VHHP�WR�KDYH�PXFK�LQ�FRPPRQ��RU�D�IDPRXV�

SHUVRQ�WKH\�DGPLUH��3UHIHUHQFH�IRU�WKH�ODWWHU�WZR�SDUWQHUV�LQGLFDWHV�PRWLYDWLRQ�WR�DFTXLUH�QRYHO�

LQIRUPDWLRQ��ZKHUHDV�SUHIHUHQFH�IRU�WKH�IRUHPRVW�SDUWQHU�UHSUHVHQWV�PRWLYDWLRQ�WR�UHJXODWH�DIIHFW��

7KH�RUGHU�LQ�ZKLFK�SDUWQHUV�ZHUH�SUHVHQWHG�ZDV�UDQGRPL]HG��

$WWHQWLRQ�DQG�0HPRU\�6WLPXOL��([SHULPHQWDO�VWLPXOL�FRQVLVWHG�RI�����LPDJHV�VHOHFWHG�IURP�

WKH�,QWHUQDWLRQDO�$IIHFWLYH�3LFWXUH�6\VWHP��,$36��/DQJ��%UDGOH\�	�&XWKEHUW���������7KH�,$36�LV�

D�UHSRVLWRU\�RI�H[SHULPHQWDO�VWLPXOL�IRU�ZKLFK�WKHUH�DUH�QRUPDWLYH�UDWLQJV�RI�YDOHQFH�DQG�DURXVDO�

UDQJLQJ�IURP����WKH�PRVW�QHJDWLYH��OHDVW�DURXVLQJ��WR����WKH�PRVW�SRVLWLYH��WKH�PRVW�DURXVLQJ���

7KLUW\�WZR�LPDJHV�ZHUH�FRGHG�DV�QHJDWLYH��0� �������6'� �����������QHXWUDO��0� �������6'� �

�������DQG����DV�SRVLWLYH��0� �������6'� �������LQ�HPRWLRQDO�YDOHQFH�RQ�WKH�EDVLV�RI�QRUPDWLYH�

UDWLQJV��9DOHQFH�UDWLQJV�IRU�WKH�FDWHJRULHV�GLIIHUHG��)��������� ���������S����������Ș�� ������LQ�WKDW�

HDFK�RI�WKH�UHVSHFWLYH�FDWHJRULHV�ZHUH�UDWHG�DV�KLJKHU��L�H���PRUH�SRVLWLYHO\��WKDQ�WKH�SUHYLRXV�

FDWHJRU\��&DWHJRULHV�DOVR�GLIIHUHG�IURP�RQH�DQRWKHU�LQ�QRUPDWLYH�UDWLQJV�RI�DURXVDO��)��������� �

�������S����������Ș�� ������1HXWUDO�LPDJHV��0� �������6'� �������ZHUH�VHHQ�DV�OHVV�DURXVLQJ�WKDQ�

SRVLWLYH��0� �������6'� �������DQG�QHJDWLYH�LPDJHV��0� �������6'� ��������DOO�S�YDOXHV� �������

7KH�ODWWHU�WZR�FDWHJRULHV�ZHUH�FRPSDUDEOH���

,Q�DQ�HIIRUW�WR�HQVXUH�WKDW�LQGLYLGXDOV¶�SHUFHSWLRQV�RI�WKH�LPDJHV�ZHUH�FRPSDUDEOH�WR�,$36�
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YDOHQFH�UDWLQJV��SDUWLFLSDQWV�ZHUH�DVNHG�WR�UHSRUW�IRU�HDFK�LPDJH�ZKHWKHU�LW�PDGH�WKHP�XQKDSS\��

KDSS\��RU�QHLWKHU�XQKDSS\�QRU�KDSS\��7KHVH�LWHPV�ZHUH�OLVWHG�EHORZ�HDFK�LPDJH�DQG�WKH�WH[W�

³3OHDVH�UDWH�WKH�HPRWLRQ�RI�WKH�LPDJH´�ZDV�OLVWHG�DERYH��7KH�UHVHDUFKHU�HQWHUHG�UHVSRQVHV�E\�XVH�

RI�WKH�NH\ERDUG��,PDJHV�ZHUH�SUHVHQWHG�RQH�DW�D�WLPH�DQG�LQ�UDQGRP�RUGHU��'XH�WR�WLPH�

FRQVWUDLQWV��VRPH�SDUWLFLSDQWV�ZLWK�GHPHQWLD�ZHUH�XQDEOH�WR�UDWH�HDFK�WKH�HPRWLRQ�RI�HDFK�RI�WKH�

����LPDJHV��EXW�UDWKHU�GLG�VR�IRU�RQO\�D�VXEVHW�RI�WKH�VWLPXOL��2YHUDOO��SDUWLFLSDQWV�ZHUH�LQ�

PRGHUDWH�DJUHHPHQW�ZLWK�QRUPDWLYH�,$36�UDWLQJV��ț� �������9LHUD�	�*DUUHWW�����������

2I�WKH�LPDJHV�SUHVHQWHG��KDOI�GHSLFWHG�SHRSOH��H�J���JUDQGIDWKHU�ZLWK�JUDQGFKLOGUHQ��DQG�

WKH�RWKHU�KDOI�LQDQLPDWH�REMHFWV��H�J���HDWLQJ�XWHQVLOV��RU�QDWXUH�VFHQHV��H�J���VKLSZUHFN���$OO�

LPDJHV�ZHUH�FKRVHQ�WR�EH�VXIILFLHQWO\�GLVWLQFW�IURP�RQH�DQRWKHU�DV�WR�DOORZ�FRGHUV�WR�HDVLO\�

LGHQWLI\�WKH�LPDJH�EHLQJ�UHIHUHQFHG�GXULQJ�WKH�IUHH�UHFDOO�SHULRG��+DOI�RI�WKH�LPDJHV�ZLWKLQ�HDFK�

YDOHQFH�FDWHJRU\�ZHUH�SUHVHQWHG�GXULQJ�HQFRGLQJ��(DFK�RI�WKHVH�LPDJHV�KDG�D�QRYHO�SDUWQHU�

VLPLODU�LQ�FRQWHQW�WKDW�ZDV�XVHG�WR�FRQWUDVW�SUHYLRXVO\�VHHQ�LPDJHV�GXULQJ�D�UHFRJQLWLRQ�WDVN��

&RPSXWHU�EDVHG�WDVNV�ZHUH�SUHVHQWHG�XVLQJ�(�3ULPH�VRIWZDUH��9HUVLRQ������3V\FKRORJ\�

6RIWZDUH�7RROV��3LWWVEXUJK��3$����

3URFHGXUH�

� :ULWWHQ�FRQVHQW�ZDV�REWDLQHG�IURP�DOO�SDUWLFLSDQWV�DQG�WKHLU�FDUHJLYHUV��ZKHUH�

DSSURSULDWH���3DUWLFLSDQWV�ZLWK�GHPHQWLD�SURYLGHG�ZULWWHQ�DVVHQW��7KH�8QLYHUVLW\�5HVHDUFK�(WKLFV�

%RDUG��5(%��DSSURYHG�WKH�VWXG\�SURWRFRO��3DUWLFLSDQWV�ZHUH�WHVWHG�LQGLYLGXDOO\��,QGLYLGXDOV�ZLWK�

GHPHQWLD�FRPSOHWHG�WKH�KHDULQJ�DQG�YLVLRQ�DVVHVVPHQW�DW�WKH�RXWVHW�RI�WKH�VWXG\��/LNH�KHDOWK\�

FRQWUROV��WKH\�WKHQ�UHFHLYHG�LQVWUXFWLRQ�RQ�WKH�GRW�SUREH��7KH�QDWXUH�RI�WKLV�WDVN�ZDV�DV�IROORZV��

(DFK�WULDO�FRQVLVWHG�RI�D�ZKLWH�IL[DWLRQ�FURVV�DSSHDULQJ�LQ�WKH�FHQWHU�RI�D�EODFN�FRPSXWHU�VFUHHQ�

IRU�����PV��KHDOWK\�FRQWUROV��RU������PV��SDUWLFLSDQWV�ZLWK�GHPHQWLD���7R�EHWWHU�RULHQW�

SDUWLFLSDQWV¶�JD]H�RQ�WKH�FHQWHU�RI�WKH�VFUHHQ�DW�WKH�VWDUW�RI�HDFK�WULDO��D�EHHS�VRXQGHG�DW�WKH�VDPH�
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WLPH�DV�WKH�IL[DWLRQ�FURVV�DSSHDUHG��2QH�QHXWUDO�DQG�RQH�HPRWLRQDO�LPDJH��L�H���SRVLWLYH�RU�

QHJDWLYH��ZHUH�WKHQ�SUHVHQWHG�LQ�WKH�OHIW�DQG�ULJKW�SRVLWLRQV�RI�WKH�VFUHHQ�IRU������PV��KHDOWK\�

FRQWUROV��RU������PV��SDUWLFLSDQWV�ZLWK�GHPHQWLD��DJDLQVW�D�EODFN�EDFNJURXQG��6WLPXOXV�

SUHVHQWDWLRQV�GLIIHUHG�DFFRUGLQJ�WR�FRJQLWLYH�VWDWXV�LQ�DQ�DWWHPSW�WR�SUHYHQW�FHLOLQJ�RU�IORRU�

HIIHFWV��.HQVLQJHU�HW�DO���������:HLUGKDUG�HW�DO����������$�ZKLWH�GRW�WKHQ�DSSHDUHG�LQ�WKH�FHQWHU�

RI�WKH�VFUHHQ�ORFDWLRQ�ZKHUH�RQH�RI�WKH�LPDJHV�KDG�EHHQ�VKRZQ��7KH�GRW�UHPDLQHG�RQ�WKH�VFUHHQ�

XQWLO�SDUWLFLSDQWV�UHVSRQGHG�E\�SUHVVLQJ�RQH�RI�WZR�EXWWRQV�RQ�D�EXWWRQ�ER[��/DUJH�EXWWRQV��WZR�

LQFKHV�LQ�GLDPHWHU��ZHUH�XVHG�LQ�DQ�HIIRUW�WR�GHFUHDVH�WDVN�GLIILFXOW\��7R�IXOO\�FRXQWHUEDODQFH�WKH�

VLGH�RI�WKH�VFUHHQ�WKH�HPRWLRQDO�LPDJH�DSSHDUHG�RQ�DQG�GRW�SRVLWLRQLQJ�IRU�HDFK�SDUWLFLSDQW��

LPDJHV�ZHUH�VKRZQ�IRXU�WLPHV��UHVXOWLQJ�LQ�D�WRWDO�RI�����WULDOV��,PDJH�SDLULQJV�ZHUH�UDQGRPL]HG�

IRU�HDFK�EORFN�RI����WULDOV��DV�ZDV�WKH�SUHVHQWDWLRQ�RUGHU�IRU�HDFK�SDUWLFLSDQW���

� 3DUWLFLSDQWV�ZHUH�VDW���IHHW�DZD\�IURP�D����LQFK�KLJK�GHILQLWLRQ�FRPSXWHU�VFUHHQ�IRU�WKH�

FRPSOHWLRQ�RI�WKH�GRW�SUREH��7KH\�ZHUH�WROG�WKH�SXUSRVH�RI�WKH�WDVN�ZDV�WR�LQYHVWLJDWH�SHUFHSWXDO�

SURFHVVHV��3DUWLFLSDQWV�ZHUH�LQVWUXFWHG�WKDW�WKH\�ZHUH�DERXW�WR�YLHZ�D�VHULHV�RI�LPDJHV�DQG�WKDW�

WKH\�VKRXOG�ORRN�DW�WKHP�QDWXUDOO\��DV�WKRXJK�WKH\�ZHUH�ZDWFKLQJ�WHOHYLVLRQ��7KH\�ZHUH�WROG�WKH�

LPDJHV�ZRXOG�EH�VKRZQ�IRU�D�EULHI�SHULRG�RI�WLPH�DQG�ZRXOG�WKHQ�GLVDSSHDU��2QFH�WKH�LPDJHV�

GLVDSSHDUHG��D�VPDOO�GRW�ZRXOG�DSSHDU�LQ�WKH�FHQWHU�RI�ZKHUH�RQH�RI�WKH�WZR�LPDJHV�ZDV�VKRZQ��

3DUWLFLSDQWV�ZHUH�LQVWUXFWHG�WR�SUHVV�WKH�EXWWRQ�WKDW�FRUUHVSRQGHG�ZLWK�ZKHUH�WKH�GRW�ZDV�VKRZQ�

DV�TXLFNO\�DQG�DFFXUDWHO\�DV�SRVVLEOH��7KH\�ZHUH�DVNHG�WR�XVH�RQO\�WKHLU�GRPLQDQW�KDQG�DQG�WR�

UHWXUQ�LW�EDFN�WR�D�FHQWUDO�SRVLWLRQ�DIWHU�HDFK�WULDO��([SHULPHQWDO�WULDOV�ZHUH�SUHFHGHG�E\�IRXU�

SUDFWLFH�WULDOV��ZKLFK�FRXOG�EH�UHSHDWHG�DV�PDQ\�WLPHV�DV�ZDV�QHFHVVDU\��7DVN�FRPSUHKHQVLRQ�

ZDV�LQIHUUHG�RQ�WKH�EDVLV�RI�SHUIRUPDQFH�DFFXUDF\�GXULQJ�WKHVH�WULDOV��&RPSUHKHQVLRQ�ZDV�

PRQLWRUHG�WKURXJKRXW�WKH�WDVN�E\�WKH�UHVHDUFKHU�ZKR�UHPLQGHG�SDUWLFLSDQWV�RI�WKH�LQVWUXFWLRQV�DV�

QHFHVVDU\��3DUWLFLSDQWV�ZHUH�DVNHG�WR�UHIUDLQ�IURP�WDONLQJ�IRU�WKH�GXUDWLRQ�RI�WKH�WDVN��
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0RGLILFDWLRQV�ZHUH�PDGH�IRU�SDUWLFLSDQWV�ZLWK�GHPHQWLD�DV�QHHGHG��

,PPHGLDWHO\�IROORZLQJ�WKH�GRW�SUREH��SDUWLFLSDQWV�ZLWK�GHPHQWLD�FRPSOHWHG�D�IUHH�UHFDOO�

WDVN�LQ�ZKLFK�WKH\�ZHUH�DVNHG�WR�GHVFULEH�DOO�RI�WKH�SLFWXUHV�WKH\�UHPHPEHUHG�VHHLQJ�GXULQJ�WKH�

SUHYLRXV�WDVN��3DUWLFLSDQWV�ZHUH�QRW�DZDUH�LQ�DGYDQFH�WKDW�WKHLU�PHPRU\�IRU�WKH�LPDJHV�ZRXOG�EH�

WHVWHG��,QGLYLGXDOV�ZHUH�LQIRUPHG�WKDW�WKH\�GLG�QRW�QHHG�WR�JLYH�ORWV�RI�GHWDLO��MXVW�HQRXJK�WKDW�WKH�

H[SHULPHQWHU�FRXOG�LGHQWLI\�WKH�LPDJH�EHLQJ�UHIHUHQFHG��3DUWLFLSDQWV�ZHUH�LQVWUXFWHG�WKH\�KDG���

PLQXWHV�WR�FRPSOHWH�WKLV�WDVN��7KH�UHVHDUFKHU�ZURWH�GRZQ�UHVSRQVHV�YHUEDWLP��+HDOWK\�FRQWUROV�

UHFHLYHG�WKH�VDPH�LQVWUXFWLRQ��KRZHYHU��WKH\�FRPSOHWHG�WKLV�WDVN�IROORZLQJ�D����PLQXWH�GHOD\�

GXULQJ�ZKLFK�WLPH�WKH\�FRPSOHWHG�WKH�0+9��5DYHQ�HW�DO����������7KLV�PRGLILFDWLRQ�ZDV�PDGH�LQ�

DQ�DWWHPSW�WR�SUHYHQW�FHLOLQJ�RU�IORRU�HIIHFWV��

3DUWLFLSDQWV�WKHQ�FRPSOHWHG�D�UHFRJQLWLRQ�PHPRU\�WHVW�IRU�WKH�LPDJHV��7KH\�ZHUH�

LQVWUXFWHG�WKDW�WKH\�ZHUH�JRLQJ�WR�YLHZ�D�VHULHV�RI�LPDJHV²VRPH�RI�ZKLFK�ZHUH�SUHYLRXVO\�VHHQ�

DQG�VRPH�RI�ZKLFK�ZHUH�QRW²DQG�WR�LQGLFDWH�ZKHWKHU�RU�QRW�WKH\�UHPHPEHUHG�WKH�LPDJH�E\�XVH�

RI�WKH�EXWWRQ�ER[��%XWWRQV�ZHUH�ODEHOHG�\HV�RU�QR�DQG�UHPDLQHG�WKLV�ZD\�IRU�WKH�GXUDWLRQ�RI�WKH�

WDVN��/DEHO�SRVLWLRQLQJ�ZDV�FRXQWHUEDODQFHG�DFURVV�SDUWLFLSDQWV��,QGLYLGXDOV�ZLWK�GHPHQWLD�ZHUH�

DVNHG�WR�UHVSRQG�YHUEDOO\�WR�WKH�H[SHULPHQWHU�ZKR�WKHQ�HQWHUHG�UHVSRQVHV��3UDFWLFH�WULDOV�ZHUH�

XVHG�WR�HQVXUH�WDVN�FRPSUHKHQVLRQ��)RU�HDFK�WULDO��WKH�IROORZLQJ�WH[W�ZDV�OLVWHG�DERYH�WKH�LPDJH�

³'LG�\RX�VHH�WKLV�LPDJH�GXULQJ�WKH�ODVW�SKDVH�´�7KLV�VHUYHG�WR�HDVH�WKH�FRJQLWLYH�ORDG�RI�WKH�WDVN��

3DUWLFLSDQWV�ZHUH�VXEVHTXHQWO\�DVNHG�WR�UDWH�WKH�HPRWLRQ�RI�HDFK�LPDJH���

7KH�DIRUHPHQWLRQHG�WDVNV�ZHUH�FRPSOHWHG�RQ�WKH�ILUVW�GD\�RI�SDUWLFLSDWLRQ�IRU�WKRVH�ZLWK�

GHPHQWLD��7KUHH�SDUWLFLSDQWV�ZLWK�GHPHQWLD�UHTXHVWHG�WR�FRPSOHWH�WKH�WDVNV�LQ�D�VLQJOH�VHVVLRQ��

7KLV�UHTXHVW�ZDV�DFFRPPRGDWHG�JLYHQ�WKDW�WKH\�GLG�QRW�VHHP�IDWLJXHG��2QH�SDUWLFLSDQW�ZLWK�

GHPHQWLD�GHFOLQHG�WR�SDUWLFLSDQW�LQ�FRPSXWHU�EDVHG�WDVNV��DQG�DV�D�UHVXOW��RQO\�GDWD�IRU�WDVNV�

RXWOLQHG�EHORZ�ZHUH�DYDLODEOH�IRU�DQDO\VLV��7KH�UHPDLQLQJ����SDUWLFLSDQWV�ZLWK�GHPHQWLD�
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FRPSOHWHG�WDVNV�RYHU�WKH�FRXUVH�RI�WZR�GD\V��FRQVHFXWLYH��ZKHQ�SRVVLEOH���7KH�QXPEHU�RI�GD\V�

VHSDUDWLQJ�VHVVLRQV�UDQJHG�IURP���WR�����0� �������6'� ���������

0HDVXUHV�SHUWDLQLQJ�WR�WLPH�SHUVSHFWLYH�ZHUH�WKHQ�DGPLQLVWHUHG��3DUWLFLSDQWV�ILUVW�SODFHG�D�

PDUN�RQ�WKH�OLQH�WKDW�UHSUHVHQWHG�WKHLU�WHPSRUDO�SRVLWLRQ�LQ�OLIH�DQG�WKHQ�FRPSOHWHG�WKH�)73�

VFDOH��,QGLYLGXDOV�ZHUH�VXEVHTXHQWO\�DVNHG�WR�LQGLFDWH�WKHLU�VRFLDO�SDUWQHU�SUHIHUHQFH��&RQWUROV�

ZHUH�DVNHG�WR�FLUFOH�WKHLU�FKRLFH�DQG�SHUVRQV�ZLWK�GHPHQWLD�WR�YHUEDOO\�LQGLFDWH�RU�SRLQW�WR�WKHLU�

SUHIHUHQFH��7KLV�ZDV�IROORZHG�E\�FDUG�VRUW�LQVWUXFWLRQ�DQG�SUDFWLFH��,QVWUXFWLRQV�JLYHQ�ZHUH�

FRPSDUDEOH�WR�SUHYLRXV�UHVHDUFK��/DQJ�	�&DUVWHQVHQ���������3DUWLFLSDQWV�ZHUH�LQIRUPHG�WKDW�

HDFK�RI�WKH�FDUGV�GHVFULEHG�DQ�DFWLYLW\�WKDW�RQH�PD\�RU�PD\�QRW�HQMR\�GRLQJ��7KH\�ZHUH�DVNHG�WR�

VRUW�WKH�FDUGV�LQWR�SLOHV�ZLWK�UHVSHFW�WR�KRZ�PXFK�WKH\�ZRXOG�OLNH�WR�GR�HDFK�RI�WKH�GHVFULEHG�

DFWLYLWLHV��$FWLYLWLHV�WKH\�ZDQWHG�WR�GR�WKH�PRVW�ZHUH�WR�EH�SODFHG�WRZDUGV�WKH�OHIW��QHDU�D�ODEHO�

UHDOO\�ZDQW�WR�GR��$FWLYLWLHV�WKH\�ZDQWHG�WR�GR�OHVV��RU�QRW�DW�DOO��ZHUH�WR�EH�RUGHUHG�WRZDUGV�WKH�

ULJKW��ODEHOHG�UHDOO\�GR�QRW�ZDQW�WR�GR��$FWLYLWLHV�WKH\�ZDQWHG�WR�GR�DQ�HTXDO�DPRXQW�ZHUH�WR�EH�

SODFHG�LQ�WKH�VDPH�SLOH��/DEHOV�ZHUH�LQWHQGHG�WR�VHUYH�DV�D�PHPRU\�DLG�DQG�ZHUH�VSDFHG���IHHW�

DSDUW��3DUWLFLSDQWV�ZHUH�IXUWKHU�LQVWUXFWHG�WR�LPDJLQH�WKDW�PRQH\�DQG�WUDQVSRUWDWLRQ�ZHUH�QRW�DQ�

LVVXH��7KH\�ZHUH�WKHQ�LQIRUPHG�WKDW�WKHUH�ZDV�QR�ULJKW�RU�ZURQJ�ZD\�WR�VRUW�WKH�FDUGV�DQG�

HQFRXUDJHG�WR�EXLOG�DV�PDQ\�SLOHV�DV�ZDV�QHFHVVDU\�WR�UHSUHVHQW�WKHLU�YLHZV��,QVWUXFWLRQV�ZHUH�

UHSHDWHG�DV�QHHGHG�WKURXJKRXW�RXW�WKH�WDVN��3DUWLFLSDQWV�ZHUH�HQFRXUDJHG�WR�DVN�TXHVWLRQV�DW�DQ\�

SRLQW�GXULQJ�WDVN�FRPSOHWLRQ��7R�DLG�LQ�RXU�LQWHUSUHWDWLRQ�RI�WKHVH�GDWD��SDUWLFLSDQWV�ZHUH�WKHQ�

DVNHG�WR�WHOO�WKH�UHVHDUFKHU�ZKDW�ZDV�DSSHDOLQJ�DERXW�WKH�DFWLYLWLHV�WKH\�ZDQWHG�WR�GR�WKH�PRVW��

DQG�ZKDW�ZDV�XQDSSHDOLQJ�DERXW�WKH�DFWLYLWLHV�WKH\�ZDQWHG�WR�GR�WKH�OHDVW���

,QGLYLGXDOV�ZLWK�GHPHQWLD�WKHQ�LQGLFDWHG�XS�WR�IRXU�FXUUHQWO\�KHOG�JRDOV��3DUWLFLSDQWV�ZHUH�

DVNHG�WR�WDNH�VRPH�WLPH�WR�UHIOHFW�EHIRUH�DQVZHULQJ��7KH�H[SHULPHQWHU�ZURWH�GRZQ�UHVSRQVHV�

YHUEDWLP��2QFH�SDUWLFLSDQWV�LQGLFDWHG�WKH\�ZHUH�ILQLVKHG�RU�UHDFKHG�IRXU�JRDOV��WKH�UHVHDUFKHU�
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UHDG�UHVSRQVHV�DORXG�DQG�FRQILUPHG�WKHLU�LPSRUWDQFH��,Q�WKH�HYHQW�WKDW�SDUWLFLSDQWV�LQGLFDWHG�WKDW�

D�VDLG�JRDO�ZDV�QRW�LPSRUWDQW��WKH�LWHP�ZDV�HLWKHU�UHSODFHG��RU�LI�QR�QHZ�UHVSRQVHV�FRXOG�EH�

JHQHUDWHG��H[FOXGHG�IURP�IXUWKHU�DQDO\VLV��7KLV�OHG�WR�WKH�H[FOXVLRQ�RI������RI�GDWD��7KH�006(�

ZDV�VXEVHTXHQWO\�DGPLQLVWHUHG�WR�SDUWLFLSDQWV�ZLWK�GHPHQWLD���

2QFH�KHDOWK\�FRQWUROV�KDG�GLVFXVVHG�WKHLU�DFWLYLW\�SUHIHUHQFHV��UHOHYDQW�GHPRJUDSKLF�

LQIRUPDWLRQ�ZDV�FROOHFWHG��$�VXEVHW�RI�WKHVH�SDUWLFLSDQWV��Q� �����ZDV�WKHQ�DVNHG�WR�UDWH�WKH����

FDUG�VRUW�LWHPV�DORQJ�WKH�IROORZLQJ�GLPHQVLRQV��LQIRUPDWLRQ�VHHNLQJ��DIIHFWLYH�SRWHQWLDO��DQG�

VRFLDO�FRQWDFW��4XHVWLRQV�IRU�HDFK�RI�WKH�UHVSHFWLYH�IHDWXUHV�ZHUH�DV�IROORZV��3DUWLFLSDQWV�ZHUH�WR�

LQGLFDWH�KRZ�PXFK�QHZ�LQIRUPDWLRQ�WKH\�ZRXOG�OHDUQ�IURP�SDUWLFLSDWLQJ�LQ�WKH�DFWLYLW\���� �

QRQH���� �D�JUHDW�GHDO���KRZ�SRVLWLYHO\�WKH\�ZRXOG�IHHO�SDUWLFLSDWLQJ�LQ�WKH�DFWLYLW\���� �YHU\�

QHJDWLYH���� �YHU\�SRVLWLYH���DQG�KRZ�OLNHO\�WKH\�ZRXOG�EH�WR�GR�WKH�DFWLYLW\�ZLWK�DQRWKHU�SHUVRQ�

��� �YHU\�XQOLNHO\���� �YHU\�OLNHO\���7KHVH�GDWD�ZHUH�FROOHFWHG�WR�IDFLOLWDWH�ZLWK�VXEVHTXHQW�

LQWHUSUHWDWLRQ�RI�FDUG�VRUW�GDWD��3DUWLFLSDQWV�ZHUH�WKHQ�WKDQNHG�IRU�WKHLU�FRQWULEXWLRQ�DQG�

GHEULHIHG��7KH�DPRXQW�RI�WLPH�QHHGHG�WR�FRPSOHWH�WKH�WDVNV�YDULHG�DFURVV�SDUWLFLSDQWV��KRZHYHU��

WHVWLQJ�VHVVLRQV�GLG�QRW�WHQG�WR�H[FHHG�WZR�KRXUV����

5HVXOWV�
�

7KH�FULWHULRQ�IRU�VLJQLILFDQFH�ZDV�VHW�DW�DQ�DOSKD�OHYHO�RI������7R�IDFLOLWDWH�FRPSDULVRQ�ZLWK�

SUHYLRXV�UHVHDUFK��ILQGLQJV�EHWZHHQ�����DQG�����DUH�UHSRUWHG�DV�WUHQGV��$OO�VWDWLVWLFDO�WHVWV�ZHUH�

WZR�VLGHG��:KHUH�SODQQHG�FRPSDULVRQV�ZHUH�QRW�PDGH�DQG�KRPRJHQHLW\�RI�YDULDQFH�ZDV�

REVHUYHG��FRUUHFWLRQV�IRU�PXOWLSOH�FRPSDULVRQV�ZHUH�PDGH�XVLQJ�SRVW�KRF�7XNH\�WHVWV��

&RUUHFWLRQV�IRU�YLRODWLRQV�RI�KRPRJHQHLW\�RI�YDULDQFH�ZHUH�PDGH�XVLQJ�:HOFK¶V�)�DQG�SRVW�KRF�

*DPHV�+RZHOO�WHVWV�IRU�PXOWLSOH�FRPSDULVRQV��(IIHFW�VL]HV�DUH�UHSRUWHG�DW�HWD�VTXDUHG�RU�SDUWLDO�

HWD�VTXDUHG�IRU�DQDO\VHV�RI�YDULDQFH��&RKHQ¶V�G�LV�UHSRUWHG�IRU�W�WHVWV�������

�
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7LPH�3HUVSHFWLYH��

� )73�VFDOH��3UHGLFWLRQV�PDGH�IRU�\RXQJ��\RXQJ�ROG��DQG�ROG�ROG�DGXOWV�ZHUH�WKDW�HDFK�

VXFFHVVLYH�DJH�JURXS�ZRXOG�HQGRUVH�DQ�LQFUHDVLQJO\�OLPLWHG�WLPH�SHUVSHFWLYH��7KH�QDWXUH�RI�

GLVRULHQWDWLRQ�WR�VXEMHFWLYH�WLPH�KRUL]RQV�LQ�GHPHQWLD�ZDV�DQ�HPSLULFDO�TXHVWLRQ��5HVXOWV�RI�D�

RQH�ZD\�DQDO\VLV�RI�YDULDQFH��$129$��UHYHDOHG�JURXS�GLIIHUHQFHV�LQ�SDUWLDO�VXSSRUW�RI�RXU�

SUHGLFWLRQV��)�������� ��������S���������Ș�� ������<RXQJ�ROG�DGXOWV��0� �������6'� �������

EHOLHYHG�WKH\�KDG�OHVV�WLPH�UHPDLQLQJ�LQ�OLIH�WKDQ�\RXQJ�DGXOWV��0� �������6'� ��������S� �������

7KH�VDPH�ZDV�WUXH�RI�ROG�ROG�DGXOWV��0� �������6'� �������UHODWLYH�WR�\RXQJ�DQG�\RXQJ�ROG�

DGXOWV��DOO�S�YDOXHV���������3DUWLFLSDQWV�ZLWK�GHPHQWLD��0� �������6'� �������HQYLVLRQHG�D�PRUH�

OLPLWHG�IXWXUH�WKDQ�GLG�\RXQJ�DGXOWV��S���������DQG�\RXQJ�ROG�DGXOWV��S� �������7KHLU�

XQGHUVWDQGLQJ�RI�WLPH�UHPDLQLQJ�LQ�OLIH�ZDV�FRPSDUDEOH�WR�ROG�ROG�DGXOWV����

� 0RGLILHG�OLQH�WDVN��5HVXOWV�RI�D�RQH�ZD\�$129$�UHYHDOHG�WKDW�JURXSV�GLIIHUHG�LQ�ZKHUH�

WKH\�SODFHG�D�PDUN�RQ�WKH�OLQH��:HOFK¶V�)����������� ���������S���������Ș�� ������$V�H[SHFWHG��

\RXQJ�ROG��0� �������6'� �������DQG�ROG�ROG�DGXOWV��0� �������6'� �������SODFHG�D�PDUN�IXUWKHU�

IURP�WKH�ODEHO�ELUWK�WKDQ�GLG�\RXQJ�DGXOWV��0� �������6'� ��������DOO�S�YDOXHV���������2OG�ROG�

DGXOWV�HQYLVLRQHG�D�PRUH�FRQVWUDLQHG�IXWXUH�WKDQ�GLG�\RXQJ�ROG�DGXOWV��S� �������3DUWLFLSDQWV�

ZLWK�GHPHQWLD��0� �������6'� �������XQGHUVWRRG�WLPH�DV�PRUH�OLPLWHG�WKDQ�\RXQJ�DGXOWV��S���

������,Q�FRQWUDVW�WR�WKH�DERYH��WKRVH�ZLWK�GHPHQWLD�DQG�\RXQJ�ROG�DGXOWV�UHSRUWHG�FRPSDUDEOH�

VXEMHFWLYH�WLPH�KRUL]RQV��$�FRPSDULVRQ�ZLWK�ROG�ROG�DGXOWV�UHYHDOHG�WKDW�LQGLYLGXDOV�ZLWK�

GHPHQWLD�EHOLHYHG�WKH\�KDG�PRUH�WLPH�UHPDLQLQJ�LQ�OLIH��S� ��������

6HOI�5HSRUWHG�6RFLDO�*RDOV�LQ�'HPHQWLD��

� :H�H[SORUHG�ZKHWKHU�SDUWLFLSDQWV�ZLWK�GHPHQWLD�ZRXOG�UHSRUW�D�JUHDWHU�QXPEHU�RI�JRDOV�

UHODWHG�WR�HPRWLRQ�UHJXODWLRQ�DQG�VRFLDO�FRQWDFW�QDUURZLQJ�WKDQ�WKRVH�UHODWHG�WR�NQRZOHGJH�

DFTXLVLWLRQ��:H�DOVR�H[DPLQHG�ZKHWKHU�JRDOV�SHUWDLQLQJ�WR�WKH�SUHVHQW�ZRXOG�EH�PRUH�VDOLHQW�
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WKDQ�WKRVH�SHUWDLQLQJ�WR�WKH�IXWXUH��7ZR�LQGHSHQGHQW�UDWHUV�EOLQG�WR�VWXG\�K\SRWKHVHV�FRGHG�JRDOV�

RQ�WKH�EDVLV�RI�WKHVH�IHDWXUHV��,QWHU�UDWHU�DJUHHPHQW�ZDV������$JUHHPHQW�UHDFKHG������

IROORZLQJ�GLVFXVVLRQ��'LIIHUHQFHV�ZHUH�H[SORUHG�E\�SDLUHG�VDPSOH�W�WHVWV��6HYHQ�SDUWLFLSDQWV�GLG�

QRW�UHSRUW�DQ\�JRDOV�DQG�DUH�WKXV�QRW�UHSUHVHQWHG�LQ�DQDO\VHV�RXWOLQHG�EHORZ���

� *RDOV�SHUWDLQLQJ�WR�HPRWLRQ�UHJXODWLRQ��0� �������6'� �������ZHUH�UHSRUWHG�WR�D�JUHDWHU�

H[WHQW�WKDQ�JRDOV�SHUWDLQLQJ�WR�NQRZOHGJH�DFTXLVLWLRQ��0� �������6'� ��������W����� �������S� �

������G� �������,Q�OLQH�ZLWK�WKLV�ILQGLQJ��SDUWLFLSDQWV�ZHUH�PRUH�FRQFHUQHG�ZLWK�GHHSHQLQJ�

HPRWLRQDOO\�PHDQLQJIXO�UHODWLRQVKLSV��0� �������6'� �������WKDQ�DFTXLULQJ�LQIRUPDWLRQ��W����� �

������S� �������G� �������6LJQLILFDQW�GLIIHUHQFHV�LQ�WKH�WHPSRUDO�H[WHQVLRQ�RI�JRDOV�ZHUH�QRW�

REVHUYHG��W����� �������QV��3DUWLFLSDQWV�LQGLFDWHG�JRDOV�UHODWHG�WR�SUHVHQW�RU�QHDU�IXWXUH��0� �

������6'� �������WR�WKH�VDPH�GHJUHH�DV�WKRVH�UHODWHG�WR�WKH�GLVWDQW�IXWXUH��0� �������6'� ���������

0HQWDO�5HSUHVHQWDWLRQV�RI�6RFLDO�$FWLYLWLHV��

� 2YHUYLHZ�RI�PXOWLGLPHQVLRQDO�VFDOLQJ��*URXSLQJV�RI�VRFLDO�DFWLYLWLHV�IRU�HDFK�SDUWLFLSDQW�

ZHUH�WUDQVIRUPHG�LQWR�D����[����(XFOLGLDQ�GLVWDQFH�SUR[LPLW\�PDWUL[��:H�VXPPHG�WKHVH�PDWULFHV�

DFURVV�WKH�SDUWLFLSDQWV�LQ�HDFK�JURXS��DOORZLQJ�XV�WR�SURGXFH�IRXU�JURXS�OHYHO�SUR[LPLW\�PDWULFHV�

FRUUHVSRQGLQJ�WR�\RXQJ��\RXQJ�ROG��ROG�ROG�DGXOWV��DQG�SDUWLFLSDQWV�ZLWK�GHPHQWLD��0DWULFHV�

ZHUH�DQDO\]HG�E\�XVH�RI�WKH�LQGLYLGXDO�GLIIHUHQFHV�DOJRULWKP�RI�WKUHH�ZD\�0'6��,1'6&$/��

7DNDQH��<RXQJ�	�'H�/HHXZ���������7KLV�DQDO\VLV�KDV�WKUHH�HVVHQWLDO�IHDWXUHV��)LUVW��LW�SODFHV�

LWHPV�LQ�PXOWLGLPHQVLRQDO�VSDFH�DFFRUGLQJ�WR�SHUFHLYHG�VLPLODULW\��,WHPV�URXWLQHO\�JURXSHG�

WRJHWKHU�DUH�SUR[LPDWH�LQ�WKLV�FRQILJXUDWLRQ�DQG�LWHPV�URXWLQHO\�JURXSHG�VHSDUDWH�DUH�GLVWDQW��

6HFRQG��LW�KLJKOLJKWV�WKH�QXPEHU�RI�GLPHQVLRQV�UHTXLUHG�WR�UHSUHVHQW�WKH�VWLPXOL�XQGHU�

LQYHVWLJDWLRQ��,W�LV�WKH�UHVSRQVLELOLW\�RI�WKH�UHVHDUFKHU�WR�LQWHUSUHW�WKH�GLPHQVLRQV��)LQDOO\��LW�

SHUPLWV�H[DPLQDWLRQ�RI�JURXS�GLIIHUHQFHV�LQ�WKH�LPSRUWDQFH�RI�FRPPRQ�GLPHQVLRQV�LQ�WKH�RYHUDOO�

PXOWLGLPHQVLRQDO�FRQILJXUDWLRQ���
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� 6FDOLQJ�UHVXOWV��2XU�H[SHFWDWLRQV�IRU�WKHVH�GDWD�ZHUH�DV�IROORZV��:H�DQWLFLSDWHG�WKDW�

FRPPRQ�GLPHQVLRQV�ZRXOG�HPHUJH�DFURVV�DJH�JURXSV�DQG�WKDW��EURDGO\�VSHDNLQJ��WKHVH�

GLPHQVLRQV�ZRXOG�GLIIHU�RQ�WKH�EDVLV�RI�LQIRUPDWLRQ�DQG�DIIHFWLYH�IHDWXUHV��:H�IXUWKHU�

K\SRWKHVL]HG�WKDW�WKH�LPSRUWDQFH�RI�WKHVH�GLPHQVLRQV�ZRXOG�YDU\�DFURVV�JURXSV��:H�H[SHFWHG�

GLPHQVLRQ�V��FRUUHVSRQGLQJ�WR�HPRWLRQ�UHJXODWLRQ�WR�EH�PRVW�VDOLHQW�IRU�ROG�ROG�DGXOWV��IROORZHG�

E\�WKH�\RXQJ�ROG��DQG�WKHQ�\RXQJ�DGXOWV��7KH�LQYHUVH�SDWWHUQ�ZDV�SUHGLFWHG�IRU�GLPHQVLRQ�V��

FRUUHVSRQGLQJ�WR�NQRZOHGJH�DFTXLVLWLRQ��:H�K\SRWKHVL]HG�WKDW�WKH�LPSRUWDQFH�RI�WKHVH�

GLPHQVLRQV�ZRXOG�YDU\�IRU�SDUWLFLSDQWV�ZLWK�GHPHQWLD�DFFRUGLQJ�WR�ZKHWKHU�IXWXUH�WLPH�ZDV�

SHUFHLYHG�DV�OLPLWHG�RU�H[SDQVLYH���

� 2XU�LQLWLDO�DQDO\VLV�\LHOGHG�D�FRPPRQ�WZR�GLPHQVLRQDO�FRQILJXUDWLRQ�WKDW�DFFRXQWHG�IRU�

����RI�WKH�YDULDQFH��:H�VRXJKW�WR�LQFUHDVH�WKLV�YDOXH��L�H���LPSURYH�JRRGQHVV�RI�ILW�RI�RXU�

VFDOLQJ�VROXWLRQ��.UXVNDO�	�:LVK��������E\�UHILQLQJ�RXU�OLVW�RI�VRFLDO�DFWLYLWLHV��,Q�GRLQJ�VR��ZH�

PDGH�XVH�RI�WKH�RSHQ�HQGHG�DQVZHUV�SURYLGHG�E\�SDUWLFLSDQWV�DIWHU�VRUWLQJ�FDUGV��L�H���TXDOLWDWLYH�

GDWD��DQG�UHVSRQVHV�WR�WKH�IROORZLQJ�WKUHH�TXHVWLRQV��KRZ�PXFK�QHZ�LQIRUPDWLRQ�GR�\RX�H[SHFW�

WR�OHDUQ�IURP�WKH�DFWLYLW\��LQIRUPDWLRQ�VHHNLQJ���KRZ�SRVLWLYHO\�ZRXOG�\RX�IHHO�HQJDJLQJ�LQ�WKH�

DFWLYLW\��DIIHFWLYH�SRWHQWLDO���DQG�KRZ�OLNHO\�ZRXOG�\RX�EH�WR�HQJDJH�LQ�WKH�DFWLYLW\�ZLWK�DQRWKHU�

�VRFLDO�FRQWDFW���:H�UHYLVHG�LWHPV�DORQJ�'LPHQVLRQ���DV�IROORZV��$FWLYLWLHV�ZLWK�SRVLWLYH�YDOXHV�

RQ�WKLV�GLPHQVLRQ�DSSHDUHG�WR�EH�OHVV�VRFLDO�LQ�QDWXUH�WKDQ�DFWLYLWLHV�ZLWK�QHJDWLYH�YDOXHV��*LYHQ�

WKLV�GLVWLQFWLRQ��ZH�FDOFXODWHG�WKH�DYHUDJH�VRFLDO�FRQWDFW�IRU�LWHPV�ZLWK�SRVLWLYH�YDOXHV�RQ�

'LPHQVLRQ����0� �������6'� �������DQG�WKH�DYHUDJH�VRFLDO�FRQWDFW�IRU�LWHPV�ZLWK�QHJDWLYH�YDOXHV�

RQ�'LPHQVLRQ����0� �������6'� ��������:H�UHPRYHG�DFWLYLWLHV�ZLWK�SRVLWLYH�YDOXHV�RQ�

'LPHQVLRQ���WKDW�IHOO�RQH�VWDQGDUG�GHYLDWLRQ�DERYH�WKH�IRUPHU�PHDQ��$FWLYLWLHV�ZLWK�QHJDWLYH�

YDOXHV�RQ�'LPHQVLRQ���WKDW�IHOO�RQH�VWDQGDUG�GHYLDWLRQ�EHORZ�WKH�ODWWHU�PHDQ�ZHUH�DOVR�RPLWWHG��

$�FRPSDUDEOH�DSSURDFK�ZDV�XVHG�WR�UHILQH�'LPHQVLRQ����ZKLFK�DSSHDUHG�WR�GLIIHUHQWLDWH�
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DFWLYLWLHV�DVVRFLDWHG�ZLWK�PLQLPDO�NQRZOHGJH�DFTXLVLWLRQ�IURP�WKRVH�DVVRFLDWHG�ZLWK�KLJK�

NQRZOHGJH�DFTXLVLWLRQ��:H�FDOFXODWHG�WKH�DYHUDJH�LQIRUPDWLRQ�VHHNLQJ�IRU�DFWLYLWLHV�ZLWK�

SRVLWLYH�YDOXHV�RQ�'LPHQVLRQ����0� �������6'� �������DQG�WKH�DYHUDJH�LQIRUPDWLRQ�VHHNLQJ�IRU�

DFWLYLWLHV�ZLWK�QHJDWLYH�YDOXHV�RQ�'LPHQVLRQ����0� �������6'� ��������:H�UHPRYHG�DFWLYLWLHV�

ZLWK�SRVLWLYH�YDOXHV�RQ�'LPHQVLRQ���WKDW�IHOO�RQH�VWDQGDUG�GHYLDWLRQ�DERYH�WKH�IRUPHU�PHDQ��:H�

DOVR�H[FOXGHG�LWHPV�ZLWK�QHJDWLYH�YDOXHV�RQ�'LPHQVLRQ���WKDW�ZHUH�RQH�VWDQGDUG�GHYLDWLRQ�EHORZ�

WKH�ODWWHU�PHDQ��:H�ZHUH�OHIW�ZLWK����VRFLDO�DFWLYLWLHV�IROORZLQJ�WKHVH�FDOFXODWLRQV��$QDO\VLV�RQ�

WKHVH�LWHPV�\LHOGHG�D�FRPPRQ�WKUHH�GLPHQVLRQDO�FRQILJXUDWLRQ�WKDW�DFFRXQWHG�IRU�����RI�WKH�

YDULDQFH�LQ�WKH�SUR[LPLW\�GDWD��7DEOH���RXWOLQHV�FRRUGLQDWHV�IRU�WKH����LWHPV�LQ�WKH�RYHUDOO�

VWLPXOXV�FRQILJXUDWLRQ���

� 'LPHQVLRQ���DFFRXQWHG�IRU�����RI�WKH�YDULDQFH��5HDVRQLQJ�WKDW�SUHGLFWDELOLW\�LV�DVVRFLDWHG�

ZLWK�DIIHFWLYH�UHDFWLRQ��DFWLYLWLHV�ZLWK�SRVLWLYH�YDOXHV�RQ�WKLV�GLPHQVLRQ�LQFOXGHG�WKRVH�

DVVRFLDWHG�ZLWK�XQSUHGLFWDEOH��H�J���JR�VKRSSLQJ��ZDWFK�D�QHZ�79�VKRZ��DWWHQG�D�VSRUWV�JDPH��

DQG�SRWHQWLDOO\�XQVHWWOLQJ�HPRWLRQV��H�J���OLVWHQ�WR�D�SROLWLFLDQ�JLYH�D�WDON��WDNH�D�FRRNLQJ�FODVV��

WU\�D�PXVLF�OHVVRQ���:H�ZHUH�LQLWLDOO\�SHUSOH[HG�WKDW�WZR�LWHPV��L�H���UHDG�ROG�FDUGV��GDQFH�ZLWK�D�

IDPLO\�PHPEHU��VKDULQJ�SRVLWLYH�YDOXHV�RQ�WKLV�GLPHQVLRQ�DSSHDUHG�WR�UXQ�LQ�FRQWUDVW�WR�WKLV�

GLVWLQFWLRQ��4XDOLWDWLYH�GDWD�UHYHDOHG��KRZHYHU��WKDW�LQGLYLGXDOV�ZHUH�RIWHQ�GLVLQWHUHVWHG�LQ�WKHVH�

DFWLYLWLHV�IRU�UHDVRQV�LQ�OLQH�ZLWK�RXU�GLVWLQFWLRQV��6RFLDO�DFWLYLWLHV�VKDULQJ�ORZ�YDOXHV�RQ�WKLV�

GLPHQVLRQ�LQFOXGHG�WKRVH�UHODWHG�WR�SUHGLFWDEOH��H�J���JDUGHQ��HQMR\�\RXU�IDYRULWH�PHDO��ZDWFK�D�

PRYLH�\RX�ORYH��ORRN�DW�SLFWXUHV�IURP�D�SDVW�YDFDWLRQ��DQG�SRVLWLYH�HPRWLRQDO�H[SHULHQFHV��H�J���

SOD\�D�JDPH�ZLWK�IULHQGV��KDYH�FRIIHH�ZLWK�IDPLO\��WDON�RQ�WKH�SKRQH�ZLWK�D�IULHQG���7KLV�SDWWHUQ�

RI�SUR[LPLWLHV�OHG�XV�WR�LQWHUSUHW�WKLV�GLPHQVLRQ�DV�SUHGLFWHG�DIIHFW��LW�GLIIHUHQWLDWHG�DFWLYLWLHV�

H[SHFWHG�WR�SURPRWH�SRVLWLYH�DIIHFW�IURP�WKRVH�DVVRFLDWHG�ZLWK�PRUH�XQFHUWDLQ�RU�QHJDWLYH�DIIHFW��

7KLV�LQWHUSUHWDWLRQ�LV�EROVWHUHG�E\�WKH�IDFW�WKDW�DFWLYLWLHV�VKDULQJ�SRVLWLYH�YDOXHV�RQ�WKLV�
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GLPHQVLRQ��0� �������6'� �������ZHUH�SHUFHLYHG�DV�ORZHU�LQ�SRVLWLYH�DIIHFW�WKDQ�DFWLYLWLHV�

VKDULQJ�QHJDWLYH�YDOXHV��0� �������6'� ��������)�������� ��������S���������Ș�� �������

� 'LPHQVLRQ���DFFRXQWHG�IRU�����RI�WKH�YDULDQFH��5HDVRQLQJ�WKDW�VRFLDO�LQWHUFKDQJH�DIIRUGV�

PRUH�LQIRUPDWLRQ�WKDQ�VROLWDU\�DFWLYLW\��WKH�GLVWULEXWLRQ�RI�DFWLYLWLHV�DORQJ�WKLV�GLPHQVLRQ�OHG�XV�

WR�LQWHUSUHW�LW�DV�VRFLDO�LQIRUPDWLRQ��LW�GLVWLQJXLVKHG�DFWLYLWLHV�DFFRPSDQLHG�E\�PLQLPDO�VRFLDO�

LQWHUFKDQJH��H�J���ORRN�DW�SLFWXUHV�IURP�D�SDVW�YDFDWLRQ��SHRSOH�ZDWFK��DWWHQG�D�UHOLJLRXV�VHUYLFH��

SDLQW��UHDG�ROG�FDUGV��JDUGHQ��OLVWHQ�WR�D�SROLWLFLDQ�JLYH�D�WDON��IURP�WKRVH�DFFRPSDQLHG�E\�

FRQVLGHUDEOH�VRFLDO�LQWHUFKDQJH��H�J���DWWHQG�D�VSRUWV�JDPH��SOD\�D�JDPH�ZLWK�IULHQGV��YROXQWHHU��

WU\�D�QHZ�UHVWDXUDQW��WDON�RQ�WKH�SKRQH�ZLWK�D�IULHQG��KDYH�FRIIHH�ZLWK�IDPLO\���:H�IXUWKHU�

UHDVRQHG�WKDW��EHFDXVH�WKH�ODWWHU�DFWLYLWLHV�SURPRWH�VRFLDO�LQWHUDFWLRQV��WKH\�IDFLOLWDWH�WKH�

DFTXLVLWLRQ�RI�NQRZOHGJH�UHODWHG�WR�WKH�VHOI�DQG�ZKHUH�RQH�ILWV�ZLWKLQ�WKH�EURDGHU�VRFLDO�FRQWH[W�

WR�D�JUHDWHU�H[WHQW�WKDQ�WKH�IRUPHU�DFWLYLWLHV��(YLGHQFH�VXSSRUWV�WKHVH�FODLPV��$FWLYLWLHV�VKDULQJ�

SRVLWLYH�YDOXHV�RQ�WKLV�GLPHQVLRQ�ZHUH�UDWHG�DV�OHVV�VRFLDO��0� �������6'� �������LQ�QDWXUH�WKDQ�

DFWLYLWLHV�VKDULQJ�QHJDWLYH�YDOXHV��0� �������6'� ��������)�������� �������S� ������Ș�� ������

$FWLYLWLHV�ZLWK�SRVLWLYH�YDOXHV�DORQJ�WKLV�GLPHQVLRQ�ZHUH�DOVR�SHUFHLYHG�DV�SURYLGLQJ�OHVV�

LQIRUPDWLRQ��0� �������6'� �������WKDQ�DFWLYLWLHV�ZLWK�QHJDWLYH�YDOXHV��0� �������6'� �������

DORQJ�WKLV�GLPHQVLRQ��)�������� �������S� ��������Ș�� �������

� 'LPHQVLRQ���DFFRXQWHG�IRU�����RI�WKH�YDULDQFH��5HDVRQLQJ�WKDW�IUHTXHQF\�RI�SDUWLFLSDWLRQ�

LQ�DQ�DFWLYLW\�LV�DVVRFLDWHG�ZLWK�HPRWLRQDO�FRPPLWPHQW��ZH�LQWHUSUHWHG�WKLV�GLPHQVLRQ�DV�

HPRWLRQDO�LQYHVWPHQW��$FWLYLWLHV�ZLWK�SRVLWLYH�YDOXHV�RQ�WKLV�GLPHQVLRQ��H�J���ZDWFK�D�PRYLH�\RX�

ORYH��SHRSOH�ZDWFK��OHDUQ�D�QHZ�ODQJXDJH��UHDG�ROG�FDUGV��OLVWHQ�WR�D�SROLWLFLDQ�JLYH�D�WDON��WU\�D�

PXVLF�OHVVRQ��WDON�RQ�WKH�SKRQH�ZLWK�D�IULHQG��GLIIHU�IURP�WKRVH�ZLWK�QHJDWLYH�YDOXHV�RQ�WKLV�

GLPHQVLRQ��H�J���DWWHQG�D�VSRUWV�JDPH��SOD\�D�JDPH�ZLWK�IULHQGV��GDQFH�ZLWK�D�IDPLO\�PHPEHU��

DWWHQG�DQ�DUW�JDOOHU\��JDUGHQ��SDLQW��YROXQWHHU��LQ�WKH�H[WHQW�WR�ZKLFK�WKH\�DUH�URXWLQHO\�
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XQGHUWDNHQ�IRU�OHLVXUH��4XDOLWDWLYH�GDWD�VXSSRUWV�WKLV�LQWHUSUHWDWLRQ��$FWLYLWLHV�ZLWK�QHJDWLYH�

YDOXHV�RQ�WKLV�GLPHQVLRQ�ZHUH�RIWHQ�GLVFXVVHG�LQ�UHODWLRQ�WR�WKH�KLJK�IUHTXHQF\�ZLWK�ZKLFK�WKH\�

DUH�SHUIRUPHG�IRU�HQMR\PHQW�SXUSRVHV����

� �
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7DEOH���

&RRUGLQDWHV�RI�VRFLDO�DFWLYLWLHV�LQ�WKH�RYHUDOO�VWLPXOXV�FRQILJXUDWLRQ��

� 6WLPXOXV�&RRUGLQDWH�RQ�'LPHQVLRQ�

'HVFULSWLRQ�RI�3URVSHFWLYH�$FWLYLW\� �� �� ��

/RRN�DW�SLFWXUHV�IURP�D�SDVW�YDFDWLRQ� ������ ���� ������

:DWFK�D�PRYLH�\RX�ORYH� ������ ������ �����

3HRSOH�ZDWFK� ������ ����� �����

7DON�RQ�WKH�SKRQH�ZLWK�D�IULHQG� ������ ������ �����

/HDUQ�D�QHZ�ODQJXDJH� ����� ������ �����

*R�VKRSSLQJ� ����� ������ ������

+DYH�FRIIHH�ZLWK�IDPLO\� ������ ������ ������

$WWHQG�D�UHOLJLRXV�VHUYLFH� ������ ����� ������

3DLQW� ����� ����� ������

9ROXQWHHU� ������ ������ ������

:DWFK�D�QHZ�79�VKRZ� ����� ������ ������

5HDG�ROG�FDUGV� ����� ����� �����

*DUGHQ� ������ ����� ������

(QMR\�\RXU�IDYRULWH�PHDO� ������ ������ ������

'DQFH�ZLWK�D�IDPLO\�PHPEHU� ����� ����� ������

7U\�D�QHZ�UHVWDXUDQW� ������ ������ �����

*R�WR�DQ�DUW�JDOOHU\� ������ ����� ������

/LVWHQ�WR�D�SROLWLFLDQ�JLYH�D�WDON� ����� ����� �����

7DNH�D�FRRNLQJ�FODVV� ����� ������ �����

3OD\�D�JDPH�ZLWK�IULHQGV� ������ ������ ������

$WWHQG�D�VSRUWV�JDPH� ����� ������ ������

7U\�D�PXVLF�OHVVRQ� ����� ����� �����

�

� *URXS�GLIIHUHQFHV�LQ�FRJQLWLYH�UHSUHVHQWDWLRQV��2XU�VFDOLQJ�VROXWLRQ�\LHOGHG�ZHLJKWV�IRU�

HDFK�RI�WKH�UHVSHFWLYH�GLPHQVLRQV�IRU�\RXQJ��\RXQJ�ROG��ROG�ROG�DGXOWV��DQG�SDUWLFLSDQWV�ZLWK�

GHPHQWLD��7KHVH�YDOXHV�UHSUHVHQW�WKH�LPSRUWDQFH�RI�WKH�DVVRFLDWHG�GLPHQVLRQ�WR�SDUWLFLSDQWV�
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EHORQJLQJ�WR�WKDW�JURXS��+LJK�YDOXHV�LQGLFDWH�WKDW�D�GLPHQVLRQ�LV�RI�LPSRUWDQFH�DQG�ORZ�YDOXHV�

WKDW�WKH�GLPHQVLRQ�LV�RI�OHVV�LPSRUWDQFH��([DPLQDWLRQ�RI�WKHVH�YDOXHV�WKXV�DIIRUGV�LQVLJKW�LQWR�

JURXS�GLIIHUHQFHV�LQ�FRJQLWLYH�UHSUHVHQWDWLRQV�RI�VRFLDO�DFWLYLWLHV��'LPHQVLRQ�ZHLJKWV�IRU�HDFK�

JURXS�DUH�GHSLFWHG�LQ�)LJXUH���DQG�)LJXUH�����

� :HLJKWV�IRU�'LPHQVLRQ���DUH�GLVSOD\HG�DORQJ�WKH�KRUL]RQWDO�D[LV�LQ�ERWK�)LJXUHV��,Q�OLQH�

ZLWK�RXU�SUHGLFWLRQV�IRU�DJH�JURXSV�DQG�UHYHDOLQJ�WKH�SDWWHUQ�IRU�GHPHQWLD��ROG�ROG�DGXOWV��������

DVVLJQHG�WKH�JUHDWHVW�LPSRUWDQFH�WR�FRQVLGHULQJ�WKH�DQWLFLSDWHG�HPRWLRQDO�RXWFRPH�RI�VRFLDO�

DFWLYLWLHV��IROORZHG�E\�\RXQJ�ROG�DGXOWV��������DQG�SDUWLFLSDQWV�ZLWK�GHPHQWLD���������<RXQJ�

DGXOWV�GHPRQVWUDWHG�PLQLPDO�UHJDUG�IRU�WKH�DIIHFWLYH�SRWHQWLDO�RI�VRFLDO�DFWLYLWLHV���������:HLJKWV�

IRU�'LPHQVLRQ���DUH�KLJKOLJKWHG�RQ�WKH�YHUWLFDO�D[LV�RI�)LJXUH����7KH�LPSRUWDQFH�RI�VRFLDO�

LQIRUPDWLRQ�GHFOLQHG�ZLWK�DJH�DQG�LQILUPLW\��<RXQJ�DGXOWV�SODFHG�WKH�VWURQJHVW�HPSKDVLV�RQ�WKLV�

GLPHQVLRQ���������ZKLFK�ZDV�RI�OHVV�LPSRUWDQFH�WR�\RXQJ�ROG�DGXOWV���������DQG�UHODWLYHO\�

XQLPSRUWDQW�WR�ROG�ROG�DGXOWV��������DQG�SDUWLFLSDQWV�ZLWK�GHPHQWLD���������:HLJKWV�IRU�

'LPHQVLRQ���DUH�UHSUHVHQWHG�RQ�WKH�YHUWLFDO�D[LV�RI�)LJXUH����7KH�REVHUYHG�SDWWHUQ�VXJJHVWV�WKDW�

SDVWLPHV�ZLWK�HPRWLRQDO�LQYHVWPHQW�DUH�PRVW�LPSRUWDQW�WR�SDUWLFLSDQWV�ZLWK�GHPHQWLD���������DQG�

RI�OHVV�LPSRUWDQFH�WR�\RXQJ�ROG��������DQG�ROG�ROG�DGXOWV���������<RXQJ�DGXOWV�WHQGHG�QRW�WR�

FRQVLGHU�VRFLDO�DFWLYLWLHV�DORQJ�WKHVH�OLQHV����������

�
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�

)LJXUH����:HLJKWV�IRU�'LPHQVLRQ���DQG�'LPHQVLRQ���E\�JURXS��:HLJKWV�UHSUHVHQW�WKH�
LPSRUWDQFH�RI�WKH�GLPHQVLRQ�WR�SDUWLFLSDQWV�LQ�D�JURXS��
��

�

)LJXUH����:HLJKWV�IRU�'LPHQVLRQ���DQG�'LPHQVLRQ���E\�JURXS��:HLJKWV�UHSUHVHQW�WKH�
LPSRUWDQFH�RI�WKH�GLPHQVLRQ�WR�SDUWLFLSDQWV�LQ�D�JURXS��
�

6RFLDO�3DUWQHU�3UHIHUHQFH�

:H�K\SRWKHVL]HG�WKDW�\RXQJ�ROG�DQG�ROG�ROG�DGXOWV�ZRXOG�FKRRVH�WR�LQWHUDFW�ZLWK�WKH�

IDPLOLDU��L�H���D�PHPEHU�RI�LPPHGLDWH�IDPLO\��DV�RSSRVHG�WR�QRYHO�VRFLDO�SDUWQHUV��L�H���D�UHFHQW�

DFTXDLQWDQFH��DGPLUHG�IDPRXV�SHUVRQ���<RXQJ�DGXOWV�ZHUH�SUHGLFWHG�WR�FKRRVH�IDPLOLDU�DQG�
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QRYHO�VRFLDO�SDUWQHUV�WR�D�FRPSDUDEOH�H[WHQW��3DUWQHU�SUHIHUHQFH�LQ�GHPHQWLD�ZDV�DQ�HPSLULFDO�

TXHVWLRQ���

%HFDXVH�SUHYLRXV�UHVHDUFK�PDGH�QR�WKHRUHWLFDO�GLVWLQFWLRQ�EHWZHHQ�WKH�QRYHO�VRFLDO�

SDUWQHUV��)XQJ�HW�DO����������ZH�FROODSVHG�WKHVH�LWHPV�WR�IRUP�RQH�FDWHJRU\��)LJXUH���GLVSOD\V�WKH�

SHUFHQWDJH�RI�SDUWLFLSDQWV�LQ�HDFK�JURXS�WKDW�FKRVH�WR�LQWHUDFW�ZLWK�WKH�IDPLOLDU�RU�XQIDPLOLDU�

VRFLDO�FRQWDFW��5HVXOWV�RI�D�FKL�VTXDUH�WHVW�RI�DVVRFLDWLRQ�UDQ�LQ�FRQWUDVW�WR�RXU�SUHGLFWLRQV��

6LJQLILFDQW�JURXS�GLIIHUHQFHV�ZHUH�QRW�REVHUYHG��Ȥ����� �������QV��EXW�UDWKHU�LW�DSSHDUHG�DV�

WKRXJK��DFURVV�JURXSV��SDUWLFLSDQWV�SUHIHUUHG�LQWHUDFWLRQV�ZLWK�IDPLOLDU�WR�QRYHO�VRFLDO�SDUWQHUV��

:H�FRQGXFWHG�D�FKL�VTXDUH�JRRGQHVV�RI�ILW�WR�H[DPLQH�WKLV�QRWLRQ��5HVXOWV�VXSSRUWHG�WKLV�

K\SRWKHVLV��3DUWLFLSDQWV�ZHUH�PRUH�LQFOLQHG�WR�VHOHFW�WKH�IDPLOLDU�VRFLDO�FRQWDFW�������DV�

RSSRVHG�WR�WKH�XQIDPLOLDU�VRFLDO�FRQWDFW��������Ȥ����� ��������S����������

�
)LJXUH����6RFLDO�SDUWQHU�VHOHFWLRQ�E\�JURXS���
��
3RVLWLYLW\�(IIHFW�

'RW�SUREH�UHDFWLRQ�WLPHV��:H�K\SRWKHVL]HG�WKDW�\RXQJ�DGXOWV�ZRXOG�QRW�GHPRQVWUDWH�DQ�

DWWHQWLRQDO�SUHIHUHQFH�IRU�HPRWLRQDO�RU�QHXWUDO�VWLPXOL��<RXQJ�ROG�DQG�ROG�ROG�DGXOWV�ZHUH�

SUHGLFWHG�WR�GHPRQVWUDWH�DQ�DJH�UHODWHG�SRVLWLYLW\�HIIHFW�DQG�ZRXOG�RULHQW�WRZDUGV�SRVLWLYH�



62&,$/�027,9$7,21�,1�'(0(17,$� �� 

VWLPXOL�DQG�DZD\�IURP�QHJDWLYH�VWLPXOL��7KLV�TXHVWLRQ�KDV�QRW�EHHQ�SUHYLRXVO\�H[SORUHG�LQ�WKH�

FRQWH[W�RI�GHPHQWLD��WKXV�VSHFLILF�SUHGLFWLRQV�ZHUH�QRW�PDGH���

+\SRWKHVHV�ZHUH�H[DPLQHG�E\�FDOFXODWLQJ�DWWHQWLRQDO�ELDV�VFRUHV�IRU�HDFK�SDUWLFLSDQW�E\�

VXEWUDFWLQJ�PHDQ�SUREH�GHWHFWLRQ�WLPHV�IRU�SUREHV�DSSHDULQJ�RQ�WKH�VDPH�VLGH�DV�DQ�HPRWLRQDO�

LPDJH��L�H���SRVLWLYH�RU�QHJDWLYH��IURP�PHDQ�SUREH�GHWHFWLRQ�WLPHV�IRU�SUREHV�DSSHDULQJ�RQ�WKH�

RWKHU�VLGH��,VDDFRZLW]�HW�DO�������D��0DWKHU�	�&DUVWHQVHQ���������6HSDUDWH�ELDV�VFRUHV�ZHUH�

FDOFXODWHG�IRU�QHXWUDO�SRVLWLYH�DQG�QHXWUDO�QHJDWLYH�LPDJH�SDLULQJV��%HFDXVH�KLJKHU�YDOXHV�

LQGLFDWH�ORQJHU�UHDFWLRQ�WLPHV��SRVLWLYH�YDOXHV�RQ�WKLV�PHDVXUH�LQGLFDWH�D�ELDV�WR�DWWHQG�WR�

HPRWLRQDO�LPDJHV�DQG�QHJDWLYH�YDOXHV�LQGLFDWH�D�ELDV�WR�DWWHQG�WR�QHXWUDO�LPDJHV��9DOXHV�QHDU�

]HUR�UHIOHFW�DQ�DEVHQFH�RI�DWWHQWLRQDO�ELDV��&DOFXODWLRQV�ZHUH�SHUIRUPHG�XVLQJ�ORJDULWKPLFDOO\�

WUDQVIRUPHG�UHDFWLRQ�WLPHV��0HDQ�UHDFWLRQ�WLPHV�DUH�SUHVHQWHG�LQ�7DEOH����5HDFWLRQ�WLPHV�IRU�

LQFRUUHFW�UHVSRQVHV�WR�WKH�GRW�ZHUH�H[FOXGHG�IURP�DQDO\VLV��7KLV�OHG�WR�WKH�UHPRYDO�RI�OHVV�WKDQ�

������RI�GDWD��7KH�QXPEHU�RI�HUURUV�PDGH�GLG�QRW�GLIIHU�DFURVV�JURXSV��)�������� �������QV��7R�

UHGXFH�WKH�LQIOXHQFH�RI�RXWOLHUV��UHVSRQVHV�TXLFNHU�WKDQ�����PLOOLVHFRQGV�RU�DERYH�WKUHH�VWDQGDUG�

GHYLDWLRQV�IURP�HDFK�SDUWLFLSDQW¶V�PHDQ�ZHUH�H[FOXGHG��5DWFOLII���������7KLV�DJDLQ�OHG�WR�WKH�

H[FOXVLRQ�RI�OHVV�WKDQ�������RI�WKH�GDWD���

� �
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7DEOH���

0HDQ�UHDFWLRQ�WLPHV��LQ�PLOOLVHFRQGV��E\�JURXS�RQ�WKH�GRW�SUREH�WDVN��

� 1HXWUDO�SRVLWLYH�SDLULQJV� 1HXWUDO�QHJDWLYH�SDLULQJV�

*URXS�

'RW�LQ�ORFDWLRQ�RI�
QHXWUDO�LPDJH�

'RW�LQ�ORFDWLRQ�RI�
SRVLWLYH�LPDJH�

'RW�LQ�ORFDWLRQ�RI�
QHXWUDO�LPDJH��

'RW�LQ�ORFDWLRQ�
RI�QHJDWLYH�
LPDJH��

<RXQJ� ���������������� ���������������� ���������������� ����������������

<RXQJ�ROG� ���������������� ���������������� ���������������� ����������������

2OG�ROG� ���������������� ���������������� ���������������� ����������������

'HPHQWLD� ������������������ ������������������ ������������������ ���������������

1RWH��6WDQGDUG�GHYLDWLRQV�DUH�LQ�SDUHQWKHVHV���

%LDV�VFRUHV�ZHUH�FRPSDUHG�XVLQJ�D����*URXS��\RXQJ��\RXQJ�ROG��ROG�ROG��GHPHQWLD��[���

�%LDV�YDOHQFH��QHXWUDO�SRVLWLYH��QHXWUDO�QHJDWLYH��PL[HG�$129$��*URXS�VHUYHG�DV�D�

EHWZHHQ�VXEMHFWV�IDFWRU�DQG�ELDV�YDOHQFH�DV�D�ZLWKLQ�VXEMHFWV�IDFWRU��:H�GLG�QRW�REVHUYH�D�

PDLQ�HIIHFW�RI�JURXS��)�������� �������$�PDLQ�HIIHFW�RI�ELDV�YDOHQFH�HPHUJHG��)�������� �

������S� �������ȘS�� ������ZKLFK�ZDV�TXDOLILHG�E\�D�VLJQLILFDQW�*URXS�;�%LDV�9DOHQFH�

LQWHUDFWLRQ��)�������� �������S���������ȘS�� ������%LDV�VFRUHV�DUH�SUHVHQWHG�LQ�)LJXUH������

7R�FODULI\�WKH�LQWHUDFWLRQ��ZH�FRQGXFWHG�RQH�VDPSOH�W�WHVWV�ZLWK�D�K\SRWKHVL]HG�GLIIHUHQFH�

RI����LQGLFDWHV�WKDW�DWWHQWLRQ�LV�HTXDOO\�DOORFDWHG�WR�QHXWUDO�DQG�HPRWLRQDO�LPDJHV��WR�H[SORUH�

ZLWKLQ�JURXS�ELDVHV��DQG�VXEVHTXHQWO\�SHUIRUPHG�D�RQH�ZD\�$129$�IRU�HDFK�OHYHO�RI�ELDV�

YDOHQFH��5HVXOWV�IRU�QHXWUDO�SRVLWLYH�LPDJH�SDLULQJV�ZHUH�DV�IROORZV��<RXQJ�DGXOWV�ZHUH�IDVWHU�WR�

UHVSRQG�WR�SUREHV�UHSODFLQJ�QHXWUDO�LPDJHV��0� ��������6'� ��������W����� ��������S� �������G� ��

������<RXQJ�ROG�DGXOWV�VKRZHG�QR�ELDV�WRZDUGV�SRVLWLYH�RU�QHXWUDO�LPDJHV��0� ��������6'� �

�������W����� ��������QV��2OG�ROG�DGXOWV�VKRZHG�D�WUHQG�WRZDUGV�IDVWHU�UHVSRQVHV�IRU�SUREHV�

UHSODFLQJ�QHXWUDO�LPDJHV��0� ��������6'� ��������W����� ��������S� �������G� ��������3DUWLFLSDQWV�
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ZLWK�GHPHQWLD�ZHUH�TXLFNHU�WR�GHWHFW�SUREHV�UHSODFLQJ�QHXWUDO�LPDJHV��0� ��������6'� ��������

W����� ��������S� �������G� ��������*URXS�GLIIHUHQFHV�ZHUH�QRW�IRXQG�IRU�QHXWUDO�SRVLWLYH�ELDV�

VFRUHV��:HOFK¶V�)����������� �������QV��LQGLFDWLQJ�WKDW��RYHUDOO��QHXWUDO�LPDJHV�ZHUH�DWWHQGHG�WR�

RYHU�SRVLWLYH�LPDJHV��0� ��������6'� ��������W����� ��������S����������

7KH�SDWWHUQ�RI�UHVXOWV�IRU�QHXWUDO�QHJDWLYH�LPDJH�SDLULQJV�GLIIHUHG�IURP�WKH�DERYH��<RXQJ�

DGXOWV�VKRZHG�QR�GLIIHUHQFH�LQ�UHDFWLRQ�WLPH�DV�D�IXQFWLRQ�RI�LPDJH�YDOHQFH��0� ��������6'� �

�������W����� ��������QV��<RXQJ�ROG�DGXOWV�ZHUH�IDVWHU�WR�UHVSRQG�WR�WKH�GRW�ZKHQ�LW�ZDV�LQ�WKH�

ORFDWLRQ�RI�D�QHXWUDO�LPDJH��0� ��������6'� ��������W����� ��������S� �������G� ��������2OG�ROG�

DGXOWV�GLG�QRW�SUHIHUHQWLDOO\�DWWHQG�WR�QHXWUDO�RU�QHJDWLYH�LPDJHV��0� ��������6'� ��������W����� ��

������QV��3DUWLFLSDQWV�ZLWK�GHPHQWLD�ZHUH�IDVWHU�WR�GHWHFW�SUREHV�UHSODFLQJ�QHJDWLYH�LPDJHV��0� �

������6'� ��������W����� �������S� �������G� �������*URXS�GLIIHUHQFHV�LQ�ELDV�VFRUHV�ZHUH�

REVHUYHG��:HOFK¶V�)����������� �������S� ������Ș�� ������6LPSOH�FRQWUDVWV�UHYHDOHG�WKDW�ELDV�

VFRUHV�RI�\RXQJ�ROG�DQG�ROG�ROG�DGXOWV�GLG�QRW�GLIIHU�IURP�WKRVH�RI�\RXQJ�DGXOWV��DOO�S�YDOXHV�!�

�����'LIIHUHQFHV�EHWZHHQ�SDUWLFLSDQWV�ZLWK�GHPHQWLD�DQG�\RXQJ�DGXOWV�ZHUH�IRXQG��S� �������

LQGLFDWLQJ�WKDW�D�SUHIHUHQFH�WR�RULHQW�WRZDUGV�QHJDWLYH�LPDJHV�ZDV�XQLTXH�WR�WKRVH�ZLWK�

GHPHQWLD���

�
)LJXUH����/RJ�WUDQVIRUPHG�DWWHQWLRQDO�ELDV�VFRUHV�E\�JURXS��(UURUV�EDUV�UHSUHVHQW�����
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FRQILGHQFH�LQWHUYDOV��
�
� 5HFDOO�PHPRU\��5HFDOO�UHVSRQVHV�ZHUH�PDWFKHG�WR�WKHLU�UHVSHFWLYH�,$36�QXPEHU�E\�WZR�

FRGHUV��&RGHUV�ZHUH�LQ�DJUHHPHQW�RQ�����RI�WKH�LPDJHV��&RGHUV�PHW�LQ�SHUVRQ�WR�GLVFXVV�

GLVFUHSDQFLHV�DQG�UHDFK�FRQVHQVXV��$�WRWDO�RI����UHVSRQVHV�FRXOG�QRW�EH�FRGHG�EHFDXVH�WKH\�GLG�

QRW�PDWFK�WKH�GHVFULSWLRQ�RI�DQ�LPDJH�SUHVHQWHG�RU�ZHUH�WRR�YDJXH��7KH�QXPEHU�RI�UHVSRQVHV�WKDW�

FRXOG�QRW�EH�FRGHG�GLG�QRW�YDU\�E\�JURXS��)�������� �������QV��5HVSRQVHV�FRGHG�DV�D�UHSHDW�RI�D�

SUHYLRXVO\�GHVFULEHG�LPDJH�ZHUH�H[FOXGHG�IURP�DQDO\VLV��*URXSV�GLIIHUHG�LQ�WKH�QXPEHU�RI�

LPDJHV�WKDW�ZHUH�FRGHG�DV�VXFK��)�������� �������S� �������Ș�� �������3DUWLFLSDQWV�ZLWK�GHPHQWLD�

�0� ������6'�� ������UHSHDWHG�UHVSRQVHV�WR�D�OHVVHU�H[WHQW�WKDQ�\RXQJ�ROG�DGXOWV��0�� �������6'� �

�������S� �������DQG�PDUJLQDOO\�OHVV�WKDQ�ROG�ROG�DGXOWV��0� �������6'�� ��������S� �������1R�

FRPSDULVRQV�LQYROYLQJ�\RXQJ�DGXOWV��0� �������6'� �������ZHUH�VLJQLILFDQW��&RQVLVWHQW�ZLWK�

UHVHDUFK�VKRZLQJ�GHFOLQHV�LQ�UHFDOO�PHPRU\�SHUIRUPDQFH�ZLWK�DJH��JURXS�GLIIHUHQFHV�ZHUH�

REVHUYHG��:HOFK¶V�)����������� ���������S���������Ș�� ������<RXQJ�DGXOWV�UHFDOOHG�WKH�ODUJHVW�

QXPEHU�RI�LPDJHV��0� ��������6'� ��������DOO�S�YDOXHV��������SHUIRUPDQFH�RI�WKH�\RXQJ�ROG��0� �

�������6'� �������DQG�ROG�ROG��0� ��������6'� �������ZDV�FRPSDUDEOH��DQG�LQGLYLGXDOV�ZLWK�

GHPHQWLD�JHQHUDWHG�WKH�IHZHVW�UHVSRQVHV��0� �������6'� ��������DOO�S�YDOXHV���������1RWH��

GHJUHHV�RI�IUHHGRP�YDU\�IURP�WKRVH�UHSRUWHG�IRU�VDPSOH�FRPSRVLWLRQ�DV�RQH�ROG�ROG�SDUWLFLSDQW�

DQG����SDUWLFLSDQWV�ZLWK�GHPHQWLD�ZHUH�XQDEOH�WR�UHFDOO�DQ\�LPDJHV�����

� 7KH�WRWDO�QXPEHU�RI�SRVLWLYH�DQG�QHJDWLYH�LPDJHV�UHFDOOHG�ZDV�FRPSXWHG�IRU�HDFK�

SDUWLFLSDQW��,PDJHV�ZHUH�FDWHJRUL]HG�RQ�WKH�EDVLV�RI�,$36�UDWLQJV��$�SRVLWLYH�WR�QHJDWLYH�UDWLR�

ZDV�WKHQ�FDOFXODWHG�IRU�HDFK�SDUWLFLSDQW�E\�GLYLGLQJ�WKH�WRWDO�QXPEHU�RI�SRVLWLYH�SLFWXUHV�UHFDOOHG�

E\�WKH�VXP�RI�UHFDOOHG�SRVLWLYH�DQG�QHJDWLYH�SLFWXUHV��.ZRQ�HW�DO����������<RXQJ�DGXOWV�ZHUH�

H[SHFWHG�WR�UHFDOO�SRVLWLYH�DQG�QHJDWLYH�LPDJHV�WR�DQ�HTXDO�H[WHQW��:H�DQWLFLSDWHG�WKDW�\RXQJ�ROG�

DQG�ROG�ROG�DGXOWV�ZRXOG�GHPRQVWUDWH�D�SRVLWLYLW\�HIIHFW��3DUWLFLSDQWV�LQ�WKH�ODWWHU�JURXSV�ZHUH�
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H[SHFWHG�WR�UHFDOO�SRVLWLYH�LPDJHV�WR�D�JUHDWHU�H[WHQW�WKDQ�QHJDWLYH�LPDJHV��OHDGLQJ�WR�D�KLJKHU�

SRVLWLYH�WR�QHJDWLYH�UDWLR�WKDQ�\RXQJHU�DGXOWV��/LWHUDWXUH�H[SORULQJ�PHPRU\�SHUIRUPDQFH�LQ�

GHPHQWLD�DV�D�IXQFWLRQ�RI�YDOHQFH�KDV�JHQHUDWHG�PL[HG�UHVXOWV��,W�ZDV�WKHUHIRUH�RSHQ�WR�

FRQMHFWXUH�ZKHWKHU�WKHVH�SDUWLFLSDQWV�ZRXOG�GHPRQVWUDWH�D�SRVLWLYLW\�HIIHFW���

� :LWKLQ�JURXS�GLIIHUHQFHV�LQ�SRVLWLYH�WR�QHJDWLYH�UDWLRV�ZHUH�H[SORUHG�E\�RQH�VDPSOH�W�WHVWV�

ZLWK�D�K\SRWKHVL]HG�GLIIHUHQFH�RI������LQGLFDWHV�HTXDO�SURSRUWLRQ�RI�HPRWLRQDO�PDWHULDO�

UHPHPEHUHG���<RXQJ�DGXOWV�UHFDOOHG�SRVLWLYH�LPDJHV�WR�D�OHVVHU�H[WHQW�WKDQ�QHJDWLYH�LPDJHV��0� �

������6'� ��������W����� ��������S� �������G� ��������7KH�SHUIRUPDQFH�RI�\RXQJ�ROG�DGXOWV�DOVR�

UDQ�LQ�FRQWUDVW�WR�RXU�SUHGLFWLRQV�LQ�WKDW�WKH\�GLG�QRW�GHPRQVWUDWH�D�PHPRU\�DGYDQWDJH�IRU�

SRVLWLYH�PDWHULDO��0� �������6'� ��������EXW�UDWKHU�UHFDOOHG�HTXDO�SURSRUWLRQV�RI�SRVLWLYH�DQG�

QHJDWLYH�VWLPXOL��W����� �������QV��2XU�K\SRWKHVLV�WKDW�WKH�ROG�ROG�ZRXOG�SULYLOHJH�SRVLWLYH�

PDWHULDO�RYHU�QHJDWLYH�PDWHULDO�ZDV�VXSSRUWHG��0� �������6'� ��������W����� �������S� �������G� �

������7KH�VDPH�SDWWHUQ�ZDV�REVHUYHG�IRU�SDUWLFLSDQWV�ZLWK�GHPHQWLD��3RVLWLYH�VWLPXOL�ZDV�

UHFDOOHG�PRUH�RIWHQ�WKDQ�QHJDWLYH�VWLPXOL��0� �������6'� ��������W����� �������S� �������G� ��������

� $�RQH�ZD\�$129$�UHYHDOHG�WKDW�JURXSV�GLIIHUHG�LQ�WKH�UDWLR�RI�SRVLWLYH�WR�QHJDWLYH�

PDWHULDO�UHPHPEHUHG��:HOFK¶V�)����������� �������S���������Ș�� ������$JDLQVW�RXU�K\SRWKHVLV��

\RXQJ�ROG�DGXOWV�GLG�QRW�HYLQFH�WKH�SRVLWLYLW\�HIIHFW��EXW�UDWKHU�ZHUH�FRPSDUDEOH�WR�\RXQJ�DGXOWV�

LQ�WHUPV�RI�WKH�SURSRUWLRQ�RI�HPRWLRQDO�PDWHULDO�UHPHPEHUHG��5HVXOWV�IRU�ROG�ROG�DGXOWV�ZHUH�DV�

SUHGLFWHG��3RVLWLYH�PDWHULDO�ZDV�PRUH�VDOLHQW�IRU�WKHVH�SDUWLFLSDQWV�WKDQ�IRU�\RXQJ�DGXOWV��S� �

������3DUWLFLSDQWV�ZLWK�GHPHQWLD�DOVR�GHPRQVWUDWHG�WKH�SRVLWLYLW\�HIIHFW��5HODWLYH�WR�\RXQJ�DGXOWV��

WKH\�UHFDOOHG�D�KLJKHU�SURSRUWLRQ�RI�SRVLWLYH�PDWHULDO��S� �������:LWKLQ��DQG�EHWZHHQ��JURXS�

GLIIHUHQFHV�LQ�UHFDOO�PHPRU\�SHUIRUPDQFH�DUH�LOOXVWUDWHG�LQ�)LJXUH�����
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�
)LJXUH����5DWLR�RI�SRVLWLYH�WR�QHJDWLYH�LPDJHV�UHFDOOHG�E\�JURXS��9DOXHV�DERYH�����LQGLFDWH�
EHWWHU�PHPRU\�IRU�SRVLWLYH�UHODWLYH�WR�QHJDWLYH�LPDJHV��9DOXHV�EHORZ�����LQGLFDWH�EHWWHU�PHPRU\�
IRU�QHJDWLYH�UHODWLYH�WR�SRVLWLYH�LPDJHV��(UURU�EDUV�UHSUHVHQW�����FRQILGHQFH�LQWHUYDOV���

�
� 5HFRJQLWLRQ�PHPRU\��7R�H[DPLQH�JURXS�GLIIHUHQFHV�LQ�UHFRJQLWLRQ�PHPRU\�SHUIRUPDQFH��

ZH�FDOFXODWHG�D�SRVLWLYH�WR�QHJDWLYH�UDWLR�IRU�HDFK�SDUWLFLSDQW�E\�GLYLGLQJ�WKH�WRWDO�QXPEHU�RI�

FRUUHFWO\�UHFRJQL]HG�SRVLWLYH�SLFWXUHV��KLWV��E\�WKH�VXP�RI�FRUUHFWO\�UHFRJQL]HG�SRVLWLYH�DQG�

QHJDWLYH�SLFWXUHV��.ZRQ�HW�DO����������9DOHQFH�ZDV�GHWHUPLQHG�RQ�WKH�EDVLV�RI�,$36�UDWLQJV��

7KUHH�SDUWLFLSDQWV�ZLWK�GHPHQWLD�LGHQWLILHG�QR�LPDJHV�DV�SUHYLRXVO\�VHHQ��DQG�DV�D�UHVXOW��

SRVLWLYH�WR�QHJDWLYH�UDWLRV�FRXOG�QRW�EH�FDOFXODWHG��+\SRWKHVHV�PDGH�ZHUH�FRPSDUDEOH�WR�WKRVH�

RXWOLQHG�IRU�UHFDOO�PHPRU\�SHUIRUPDQFH���

� :LWKLQ�JURXS�PHPRU\�SUHIHUHQFHV�ZHUH�H[SORUHG�E\�RQH�VDPSOH�W�WHVWV��)LQGLQJV�IRU�

\RXQJ�DQG�\RXQJ�ROG�DGXOWV�UDQ�LQ�FRQWUDVW�WR�RXU�SUHGLFWLRQV��<RXQJ�DGXOWV�FRUUHFWO\�UHFRJQL]HG�

SRVLWLYH�LPDJHV�WR�D�OHVVHU�H[WHQW�WKDQ�QHJDWLYH�LPDJHV��0� �������6'� ��������W����� ��������S���

������G� ��������0HPRU\�SHUIRUPDQFH�RI�\RXQJ�ROG�DGXOWV�GLG�QRW�GLIIHU�DV�D�IXQFWLRQ�RI�LPDJH�

YDOHQFH��0� �������6'� ��������W����� ��������QV��3HUIRUPDQFH�RI�WKH�ROG�ROG�ZDV�LQ�OLQH�ZLWK�RXU�

H[SHFWDWLRQV��$�JUHDWHU�SURSRUWLRQ�RI�SRVLWLYH�LPDJHV�ZHUH�UHFRJQL]HG�WKDQ�QHJDWLYH�LPDJHV��0�

 �������6'� ��������W����� �������S� �������G� �������3RVLWLYH�PDWHULDO�ZDV�DOVR�PRUH�VDOLHQW�WKDQ�
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QHJDWLYH�PDWHULDO�IRU�LQGLYLGXDOV�ZLWK�GHPHQWLD��0� �������6'� ��������W����� �������S� �������G� �

��������

� 5HVXOWV�RI�D�RQH�ZD\�$129$�VXSSRUWHG�WKH�SRVLWLYLW\�HIIHFW��:HOFK¶V�)����������� �

�������S���������Ș�� ������3RVLWLYH�PDWHULDO�ZDV�PRUH�VDOLHQW�IRU�\RXQJ�ROG�DGXOWV�WKDQ�IRU�\RXQJ�

DGXOWV��S� �������7KH�UDWLR�RI�SRVLWLYH�WR�QHJDWLYH�LPDJHV�UHFRJQL]HG�ZDV�KLJKHU�IRU�ROG�ROG�

DGXOWV�WKDQ�IRU�\RXQJ�DGXOWV��S� �������7KH�VDPH�SDWWHUQ�ZDV�REVHUYHG�DPRQJVW�WKRVH�ZLWK�

GHPHQWLD��3RVLWLYH�PDWHULDO�ZDV�PRUH�VDOLHQW�WR�WKHVH�LQGLYLGXDOV�WKDQ�LW�ZDV�WR�\RXQJ�DGXOWV��S� �

������)LJXUH���KLJKOLJKWV�ZLWKLQ��DQG�EHWZHHQ�JURXS�ILQGLQJV�� �

�

�

)LJXUH����5DWLR�RI�SRVLWLYH�WR�QHJDWLYH�LPDJHV�FRUUHFWO\�UHFRJQL]HG�E\�JURXS��9DOXHV�DERYH�����
LQGLFDWH�VXSHULRU�PHPRU\�RI�SRVLWLYH�UHODWLYH�WR�QHJDWLYH�LPDJHV��9DOXHV�EHORZ�����LQGLFDWH�
EHWWHU�PHPRU\�IRU�QHJDWLYH�UHODWLYH�WR�SRVLWLYH�LPDJHV��(UURU�EDUV�UHSUHVHQW�����FRQILGHQFH�
LQWHUYDOV���

�
'LVFXVVLRQ��

6RFLRHPRWLRQDO�VHOHFWLYLW\�WKHRU\�LV�D�OLIHVSDQ�WKHRU\�RI�VRFLDO�PRWLYDWLRQ��&DUVWHQVHQ��

�������7KH�FHQWUDO�SRVWXODWH�LV�WKDW�VRFLDO�JRDOV�YDU\�DV�D�IXQFWLRQ�RI�SHUFHLYHG�WLPH�UHPDLQLQJ�LQ�

OLIH��)XWXUH�RULHQWHG�JRDOV�UHODWHG�WR�QRYHOW\�DQG�NQRZOHGJH�DFTXLVLWLRQ�DUH�SULRULWL]HG�ZKHQ�WLPH�

LV�SHUFHLYHG�DV�H[SDQVLYH��&RQVWUDLQWV�RQ�WLPH�KRUL]RQV�UHRUJDQL]H�JRDO�FRQVWHOODWLRQV�VXFK�WKDW�
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SUHVHQW�RULHQWHG�JRDOV�GLUHFWHG�WRZDUGV�RSWLPL]LQJ�HPRWLRQDO�PHDQLQJ�DQG�VDWLVIDFWLRQ�EHFRPH�

SULRULWL]HG�RYHU�WKRVH�UHODWHG�WR�SUHSDUHGQHVV��/DQJ�	�&DUVWHQVHQ���������2ZLQJ�WR�WKH�

UHODWLRQVKLS�EHWZHHQ�FKURQRORJLFDO�DJH�DQG�SHUFHLYHG�WLPH�UHPDLQLQJ�LQ�OLIH��SUHGLFWDEOH�DJH�

JURXS�GLIIHUHQFHV�DSSHDU��)XQJ�HW�DO����������<RXQJHU�DGXOWV�DUH�PRWLYDWHG�WR�H[SDQG�WKHLU�

NQRZOHGJH�EDVH�DQG�VRFLDO�KRUL]RQV��2OGHU�DGXOWV�DUH�PRWLYDWHG�WR�UHJXODWH�DIIHFW�DQG�VSHQG�WLPH�

ZLWK�HPRWLRQDOO\�PHDQLQJIXO�SDUWQHUV��(PSLULFDO�LQYHVWLJDWLRQV�UHYHDO�WKDW�VRFLDO�JRDOV�LQIOXHQFH�

FRJQLWLRQ��5HHG�	�&DUVWHQVHQ���������7KH�SRVLWLYLW\�HIIHFW�GHVFULEHV�DQ�DJH�UHODWHG�WUHQG�WKDW�

IDYRUV�SRVLWLYH�RYHU�QHJDWLYH�LQIRUPDWLRQ���

7KLV�VWXG\�H[DPLQHG�VRFLDO�PRWLYDWLRQ�LQ�PRGHUDWH�VWDJH�GHPHQWLD�ZLWKLQ�WKH�IUDPHZRUN�

RI�667��7KHUH�ZHUH�ILYH�REMHFWLYHV������H[DPLQH�KRZ�GHPHQWLD�DIIHFWV�IXWXUH�WLPH�SHUVSHFWLYH��

����GHWHUPLQH�WKH�UHODWLYH�SULRULWL]DWLRQ�RI�HPRWLRQ��DQG�NQRZOHGJH�UHODWHG�JRDOV������XQGHUVWDQG�

KRZ�SHUVRQV�ZLWK�GHPHQWLD�PHQWDOO\�UHSUHVHQW�VRFLDO�DFWLYLWLHV������LQYHVWLJDWH�SUHIHUHQFH�IRU�

VRFLDO�SDUWQHUV��DQG�����H[DPLQH�ZKHWKHU�SHUVRQV�ZLWK�GHPHQWLD�HYLQFH�WKH�SRVLWLYLW\�HIIHFW�LQ�

DWWHQWLRQ�DQG�PHPRU\��3DUWLFLSDQWV�ZHUH�\RXQJ�DGXOWV��KHDOWK\�\RXQJ�ROG�DGXOWV��KHDOWK\�ROG�ROG�

DGXOWV��DQG�LQGLYLGXDOV�ZLWK�PRGHUDWH�VHYHULW\�GHPHQWLD��&RPSDULVRQV�EHWZHHQ�WKH�IRUHPRVW�

JURXSV�DOORZHG�XV�WR�DVFHUWDLQ�SDWWHUQV�RI�DJH�UHODWHG�GLIIHUHQFHV��DQG�LQ�WXUQ��GHWHUPLQH�ZKHWKHU�

LQGLYLGXDOV�ZLWK�GHPHQWLD�GLYHUJH�IURP�W\SLFDO�DJLQJ�LQ�WKH�YDULDEOHV�RI�UHVHDUFK�LQWHUHVW���

*URXS�GLIIHUHQFHV�LQ�IXWXUH�WLPH�SHUVSHFWLYH�ZHUH�H[SORUHG�E\�XVH�RI�WKH�)73�VFDOH�

�&DUVWHQVHQ�	�/DQJ��������DQG�D�PRGLILHG�WDVN�WKDW�DVNHG�SDUWLFLSDQWV�WR�SODFH�D�PDUN�RQ�D�OLQH�

DFFRUGLQJ�WR�WKHLU�WHPSRUDO�SRVLWLRQ�LQ�OLIH��+LFNV�HW�DO����������&RQVLVWHQW�ZLWK�WKH�OLWHUDWXUH�

VXPPDUL]HG�DERYH��H�J���)XQJ�HW�DO���������+LFNV�HW�DO���������.ZRQ�HW�DO����������ZH�IRXQG�WKDW�

\RXQJ�ROG�DQG�ROG�ROG�DGXOWV�EHOLHYHG�WKH\�KDG�OHVV�WLPH�UHPDLQLQJ�LQ�OLIH�WKDQ�\RXQJ�DGXOWV��

2XU�GDWD�H[WHQGV�WKLV�ERG\�RI�ZRUN�E\�H[SORULQJ�ZKHWKHU�\RXQJ�ROG�DQG�ROG�ROG�DGXOWV�DOVR�

GLIIHU�LQ�SHUFHSWLRQV�RI�IXWXUH�WLPH��5HVXOWV�LQGLFDWHG�WKDW�ROG�ROG�DGXOWV�GLG�LQ�IDFW�SHUFHLYH�D�
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PRUH�IRUHVKRUWHQHG�IXWXUH�UHODWLYH�WR�\RXQJ�ROG�DGXOWV��7KLV�SDWWHUQ�RI�GLIIHUHQFHV�ZDV�REVHUYHG�

DFURVV�WKH�)73�VFDOH�DQG�WKH�OLQH�WDVN��7KH�VDPH�ZDV�WUXH�IRU�FRPSDULVRQV�EHWZHHQ�SDUWLFLSDQWV�

ZLWK�GHPHQWLD�DQG�\RXQJ�DGXOWV��$FURVV�ERWK�PHDVXUHV��WLPH�ZDV�SHUFHLYHG�DV�PRUH�UHVWULFWHG�

IRU�SDUWLFLSDQWV�ZLWK�GHPHQWLD�WKDQ�IRU�\RXQJ�DGXOWV��5HVXOWV�RI�FRPSDULVRQV�EHWZHHQ�SHUVRQV�

ZLWK�GHPHQWLD�DQG�ROGHU�DGXOWV�YDULHG�DFURVV�PHDVXUHV��:KHQ�WKH�)73�VFDOH�ZDV�XVHG�WR�LQGH[�

WLPH�SHUVSHFWLYH��LQGLYLGXDOV�ZLWK�GHPHQWLD�EHOLHYHG�WKH\�KDG�OHVV�WLPH�UHPDLQLQJ�LQ�OLIH�WKDQ�

\RXQJ�ROG�DGXOWV�DQG�D�FRPSDUDEOH�DPRXQW�RI�WLPH�DV�ROG�ROG�DGXOWV��:KHQ�SDUWLFLSDQWV�

LQGLFDWHG�WKHLU�SRVLWLRQ�LQ�WKH�OLIHVSDQ�RQ�D�OLQH��WKRVH�ZLWK�GHPHQWLD�UHSRUWHG�D�WLPH�SHUVSHFWLYH�

FRPSDUDEOH�WR�\RXQJ�ROG�DGXOWV�DQG�PRUH�H[SDQVLYH�WKDQ�ROG�ROG�DGXOWV���

3UHYLRXV�UHVHDUFK�FRQIHUV�D�YLDEOH�H[SODQDWLRQ�IRU�WKLV�YDULDELOLW\��'HPLUD\�DQG�%OXFN�

�������DVNHG�����\RXQJ�DGXOWV�DQG�����PLGGOH�DJHG�DGXOWV�WR�FRPSOHWH�WKH�)73�VFDOH�DQG�DQ�

DQDORJRXV�OLQH�WDVN��7KH�DXWKRUV�IRXQG�WKH�WZR�PHDVXUHV�ZHUH�RQO\�PRGHUDWHO\�FRUUHODWHG�DQG�

FRQFOXGH�WKDW�WKLV�LV�EHFDXVH�WKH\�DVVHVV�VRPHZKDW�GLIIHUHQW�DVSHFWV�RI�WLPH�SHUVSHFWLYH��

:KHUHDV�ERWK�PHDVXUHV�HQFRPSDVV�VHQVH�RI�SRVLWLRQ�ZLWKLQ�WKH�OLIHVSDQ��WKH\�DUJXH�WKDW�RQO\�WKH�

IRUPHU�LQFRUSRUDWHV�VXEMHFWLYH�VHQVH�RI�RSSRUWXQLWLHV�LQ�WKH�IXWXUH��7KLV�FODLP�LV�LQ�OLQH�ZLWK�

HDUOLHU�UHVHDUFK��&DWH�DQG�-RKQ��������6WXG\���DQG����H[DPLQHG�WKH�IDFWRU�VWUXFWXUH�RI�WKH�)73�

VFDOH�DQG�IRXQG�WKDW�IRFXV�RQ�RSSRUWXQLWLHV�DQG�IRFXV�RQ�OLPLWDWLRQV�HPHUJHG�DV�GLVWLQFW�

GLPHQVLRQV��,Q�VXEVHTXHQW�FURVV�VHFWLRQDO�DQG�ORQJLWXGLQDO�UHVHDUFK��6WXG\���DQG�����WKH�DXWKRUV�

IRXQG�WKDW�WKHVH�GLPHQVLRQV�VKRZ�GLYHUJHQW�SDWWHUQV�RI�DJH�UHODWHG�GLIIHUHQFHV�DQG�FKDQJH��

UHVSHFWLYHO\��5HVHDUFK�H[DPLQLQJ�DWWLWXGHV�WRZDUGV�JUDQGSDUHQWKRRG�DOVR�HPSOR\HG�WKH�)73�

VFDOH�DQG�SHUIRUPHG�DQ�H[SORUDWRU\�IDFWRU�DQDO\VLV��)XQJ��6LX��&KR\�	�0F%ULGH�&KDQJ���������

7KH�DXWKRUV�IRXQG�WKDW�D�WKUHH�IDFWRU�PRGHO�EHVW�GHVFULEHG�WKH�)73�VFDOH��DQG�WHUPHG�WKH�

GLPHQVLRQV�RSSRUWXQLWLHV��SODQQLQJ��DQG�ODFN�RI�WLPH��,QWHUSUHWLQJ�RXU�UHVXOWV�LQ�WKH�FRQWH[W�RI�

WKHVH�ILQGLQJV��ZH�DUJXH�WKDW�SDUWLFLSDQWV�ZLWK�GHPHQWLD�HQYLVLRQHG�D�PRUH�IRUHVKRUWHQHG�IXWXUH�
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RQ�WKH�)73�VFDOH�UHODWLYH�WR�WKH�PRGLILHG�OLQH�WDVN�EHFDXVH�RI�WKH�HPSKDVLV�WKH�IRUPHU�PHDVXUH�

SODFHV�RQ�SHUFHLYHG�IXWXUH�RSSRUWXQLWLHV��7KLV�H[SODQDWLRQ�LV�SODXVLEOH�JLYHQ�WKDW�LQGLYLGXDOV�ZLWK�

GHPHQWLD�UHWDLQ�DZDUHQHVV�WKDW�WKH�IXWXUH�ZLOO�EH�PDUNHG�E\�FRQVWUDLQHG�RSSRUWXQLWLHV��&ODUH�HW�

DO���������*UDQHKHLP�	�-DQVVRQ��������+HGPDQ�HW�DO�����������

([DPLQDWLRQ�RI�WKH�SDWWHUQ�RI�UHVXOWV�DFURVV�ERWK�PHDVXUHV�RI�WLPH�SHUVSHFWLYH�VXJJHVWV�

WKDW�SDUWLFLSDQWV�ZLWK�GHPHQWLD�H[SHULHQFH�VOLJKW�GLVRULHQWDWLRQ�WR�SHUFHLYHG�WLPH�UHPDLQLQJ�LQ�

OLIH��6WXGLHV�H[DPLQLQJ�UHWURVSHFWLYH�WLPH�HVWLPDWLRQ�DELOLWLHV�RIIHU�D�SRVVLEOH�H[SODQDWLRQ�IRU�WKLV�

GLVRULHQWDWLRQ��%ORFN��������UHSRUWV�WKDW�UHWURVSHFWLYH�WLPH�LQWHUYDOV�DUH�XQGHUHVWLPDWHG�LI�IHZHU�

HYHQWV�DUH�UHPHPEHUHG��(O�+DM�HW�DO���������REWDLQHG�FRPSDUDEOH�UHVXOWV�LQ�WKHLU�H[DPLQDWLRQ�RI�

UHWURVSHFWLYH�WLPH�SHUFHSWLRQV�LQ�$'��WLPH�HVWLPDWLRQ�DELOLWLHV�ZHUH�VLJQLILFDQWO\�FRUUHODWHG�ZLWK�

WKH�DELOLW\�WR�UHFRXQW�SDVW�HYHQWV��7KHVH�ILQGLQJV�VXJJHVW�WKDW�SDUWLFLSDQWV�ZLWK�GHPHQWLD�PD\�

KDYH�XQGHUHVWLPDWHG�WKH�DPRXQW�RI�OLIHWLPH�HODSVHG�DV�D�UHVXOW�RI�GHILFLWV�LQ�HSLVRGLF�PHPRU\�

�3HUU\��:DWVRQ�	�+RGJHV���������DQG�LQ�WXUQ�HQYLVLRQHG�D�PRUH�RSHQ�HQGHG�IXWXUH�WKDQ�ZRXOG�

KDYH�EHHQ�UHSRUWHG�LQ�WKH�DEVHQFH�RI�GHPHQWLD��

'HILFLWV�LQ�OLIHWLPH�HVWLPDWLRQ�ZHUH�QRW�VR�VHYHUH�WKDW�SDUWLFLSDQWV�ZLWK�PRGHUDWH�GHPHQWLD�

ZHUH�XQDZDUH�RI�WKH�SUHVVXUH�RI�WLPH�DQG�LWV�SDVVDJH��:H�IRXQG�WKDW�WLPH�KRUL]RQV�ZHUH�OHVVHQHG�

FRPSDUHG�WR�\RXQJ�DGXOWV��DFURVV�PHDVXUHV��DQG�\RXQJ�ROG�DGXOWV��)73�VFDOH���7KHVH�GDWD�UHYHDO�

WKDW�LQGLYLGXDOV�ZLWK�GHPHQWLD�FRQWLQXH�WR�SHUFHLYH�ERXQGDULHV�RQ�WLPH��&RWUHOO�DQG�+RRNHU�

�������PDNH�D�SDUDOOHO�DUJXPHQW��7KH\�IRXQG�WKRVH�ZLWK�$'�H[SUHVVHG�DZDUHQHVV�RI�D�ILQLWH�

DPRXQW�RI�TXDOLW\�WLPH�OHIW�WR�OLYH�EHIRUH�³QRWKLQJ�LV�OHIW´��S�������DQG�FRQFOXGH�WKDW�SHUVRQV�

ZLWK�GHPHQWLD�RIWHQ�XQGHUVWDQG�WKDW�OLPLWHG�WLPH�UHPDLQV�EHIRUH�OLIH�DV�WKH\�NQRZ�LW�HQGV���

:H�IRXQG�WKH�SHUFHSWLRQ�RI�WLPH�DV�OLPLWHG�LQ�GHPHQWLD�ZDV�UHIOHFWHG�LQ�VHOI�UHSRUWHG�

JRDOV��3DUWLFLSDQWV�SULRULWL]HG�HPRWLRQ�UHJXODWLRQ�JRDOV�WR�D�JUHDWHU�H[WHQW�WKDQ�NQRZOHGJH�

DFTXLVLWLRQ�JRDOV��*RDOV�UHODWHG�WR�VRFLDO�FRQWDFW�VHOHFWLRQ�ZHUH�DOVR�HPSKDVL]HG�RYHU�JRDOV�
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UHODWHG�WR�NQRZOHGJH�DFTXLVLWLRQ��7KRXJK�ZH�GLG�QRW�ILQG�D�GLIIHUHQFH�LQ�WKH�WHPSRUDO�H[WHQVLRQ�

RI�JRDOV��UHDVRQLQJ�IURP�667��ZH�DUJXH�WKDW�WKH�SURPLQHQFH�RI�HPRWLRQDO�JRDOV�UHIOHFWV�D�GHVLUH�

WR�RSWLPL]H�SUHVHQW��RYHU�ORQJ�UDQJH�RXWFRPHV��7KHVH�UHVXOWV�DOLJQ�ZLWK�UHVHDUFK�WKDW�

LQYHVWLJDWHG�DJH�JURXS�GLIIHUHQFHV�LQ�VHOI�UHSRUWHG�JRDOV��3HQQLQJURWK�DQG�6FRWW��������IRXQG�

WKDW�PRWLYDWLRQ�WR�UHJXODWH�DIIHFW�DQG�VSHQG�WLPH�ZLWK�HPRWLRQDOO\�PHDQLQJIXO�VRFLDO�SDUWQHUV�

ZDV�JUHDWHU�IRU�ROGHU�WKDQ�\RXQJHU�DGXOWV��DQG�JRDOV�UHODWHG�WR�NQRZOHGJH�H[SDQVLRQ�ZHUH�RI�

OHVVHU�LPSRUWDQFH�WR�ROGHU�YHUVXV�\RXQJHU�DGXOWV��7KH�RYHUODS�EHWZHHQ�WKHVH�ILQGLQJV�DQG�RXU�

RZQ�VXJJHVWV�WKDW�SDUWLFLSDQWV�ZLWK�GHPHQWLD�UHWDLQ�VRFLDO�VWULYLQJV�LQ�OLQH�ZLWK�W\SLFDO�DJLQJ��

$Q�H[DPLQDWLRQ�RI�PHQWDO�UHSUHVHQWDWLRQV�RI�VRFLDO�DFWLYLWLHV�UHYHDOHG�IXUWKHU�HYLGHQFH�LQ�

VXSSRUW�RI�WKLV�QRWLRQ��2XU�UHVXOWV�XQFRYHUHG�WKUHH�QDWXUDOO\�RFFXUULQJ�GLPHQVLRQV�XVHG�WR�

GLVFULPLQDWH�DPRQJVW�SURVSHFWLYH�DFWLYLWLHV�LQ�WKH�FDUG�VRUW�WDVN��'LPHQVLRQV�GLIIHUHG�RQ�WKH�

EDVLV�RI�SUHGLFWHG�DIIHFW��VRFLDO�LQIRUPDWLRQ��DQG�HPRWLRQDO�LQYHVWPHQW��,Q�OLQH�ZLWK�WKH�DVVHUWLRQ�

WKDW�SHUFHLYHG�IXWXUH�WLPH�LPSDFWV�WKH�UHODWLYH�SULRULWL]DWLRQ�RI�VRFLDO�JRDOV��ZH�REVHUYHG�

GLIIHUHQFHV�LQ�WKH�H[WHQW�WR�ZKLFK�WKHVH�GLPHQVLRQV�ZHUH�FRQVLGHUHG�DFURVV�DGXOWKRRG��3UHGLFWHG�

DIIHFW�ZDV�PRVW�LPSRUWDQW�WR�ROG�ROG�DGXOWV��IROORZHG�E\�\RXQJ�ROG�DGXOWV��SDUWLFLSDQWV�ZLWK�

GHPHQWLD��DQG�ILQDOO\��\RXQJ�DGXOWV��$FTXLULQJ�LQIRUPDWLRQ�WKURXJK�VRFLDO�LQWHUFKDQJH�ZDV�PRVW�

LPSRUWDQW�WR�\RXQJ�DGXOWV��DQG�OHDVW�LPSRUWDQW�WR�\RXQJ�ROG�DGXOWV��ROG�ROG�DGXOWV��DQG�ODVWO\��

SDUWLFLSDQWV�ZLWK�GHPHQWLD��,QGLYLGXDOV�LQ�WKH�ODWWHU�JURXS�ZHLJKWHG�HPRWLRQDO�LQYHVWPHQW�PRVW�

KHDYLO\��IROORZHG�E\�WKH�\RXQJ�ROG��ROG�ROG��DQG�WKHQ�\RXQJ�DGXOWV����

2XU�ILQGLQJ�WKDW�HPRWLRQ�LV�SDUWLFXODUO\�VDOLHQW�LQ�ROGHU�DGXOWV¶�FRJQLWLYH�DSSUDLVDO�RI�

SRWHQWLDO�DFWLYLWLHV�DQG�NQRZOHGJH�DFTXLVLWLRQ�LQ�\RXQJHU�DGXOWV¶�LV�LQ�OLQH�ZLWK�SUHYLRXV�

UHVHDUFK��)UHGULFNVRQ�DQG�&DUVWHQVHQ��������IRXQG�WKDW��ZKHQ�RUJDQL]LQJ�SURVSHFWLYH�VRFLDO�

SDUWQHUV��ROGHU�DGXOWV�HPSKDVL]HG�DIIHFW�DQWLFLSDWHG�LQ�WKH�LQWHUDFWLRQ�RYHU�SRVVLELOLWLHV�IRU�IXWXUH�

FRQWDFW�DQG�LQIRUPDWLRQ�VHHNLQJ��/DQJ�DQG�&DUVWHQVHQ��������IRXQG�LQGLYLGXDOV�ZLWK�OLPLWHG�
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IXWXUH�WLPH�KRUL]RQV�SODFHG�KLJKHU�SULRULW\�RQ�JRDOV�DQG�VRFLDO�SDUWQHUV�DVVRFLDWHG�ZLWK�VWURQJ�

HPRWLRQDO�PHDQLQJ��3HUVRQV�ZLWK�H[SDQVLYH�WLPH�SHUVSHFWLYHV�H[SUHVVHG�D�SUHIHUHQFH�IRU�JRDOV�

SURPRWLQJ�DXWRQRP\�DQG�VRFLDO�DFFHSWDQFH��DQG�YDOXHG�LQWHUDFWLRQV�ZLWK�VRFLDO�SDUWQHUV�

H[SUHVVLQJ�DFFHSWDQFH�DQG�WUXVW��7KH�LPSRUWDQFH�RI�FRQVLGHULQJ�DIIHFW�LQ�VRFLDO�DFWLYLWLHV�WR�WKRVH�

ZLWK�GHPHQWLD�DOVR�UHSOLFDWHV�HDUOLHU�ZRUN��&RWUHOO�	�+RRNHU��������3KLQQH\�HW�DO����������

$FURVV�WKHVH�VWXGLHV��LQGLYLGXDOV�ZLWK�GHPHQWLD�LQGLFDWHG�D�SUHIHUHQFH�IRU�VRFLDO�DFWLYLWLHV�WKDW�

IRVWHU�HPRWLRQDO�VDWLVIDFWLRQ��ZHOOEHLQJ��DQG�SOHDVXUH��H�J���OHLVXUH�DFWLYLWLHV��3KLQQH\�HW�DO���

�������7KHVH�GDWD�UHLWHUDWH�WKH�UHODWLYH�VWDELOLW\�RI�VRFLDO�VWULYLQJV�IURP�ROG�DJH�DQG�LQWR�

GHPHQWLD�VWDWXV��DQG�PHUJH�ZHOO�ZLWK�RXU�H[DPLQDWLRQ�RI�SDUWQHU�SUHIHUHQFH���

:H�LQYHVWLJDWHG�FRQWDFW�SUHIHUHQFHV�E\�DVNLQJ�SDUWLFLSDQWV�WR�LQGLFDWH�ZLWK�ZKRP�WKH\�

ZRXOG�OLNH�WR�VSHQG�WLPH�IURP�D�OLVW�RI�SURVSHFWLYH�VRFLDO�SDUWQHUV��)XQJ�	�&DUVWHQVHQ���������

5HVXOWV�VXSSRUW�RI�WKH�DVVHUWLRQ�WKDW�FRQVWUDLQWV�RQ�WLPH�KRUL]RQV�UHRUJDQL]H�SUHIHUHQFHV�VXFK�

WKDW�LQWHUDFWLRQV�ZLWK�HPRWLRQDOO\�PHDQLQJIXO�SDUWQHUV�EHFRPH�SUHIHUHQWLDO�WR�LQWHUDFWLRQV�ZLWK�

QRYHO�SDUWQHUV��$FURVV�JURXSV��SDUWLFLSDQWV�ZHUH�PRUH�LQFOLQHG�WR�VHOHFW�D�IDPLOLDU�VRFLDO�SDUWQHU�

�L�H���PHPEHU�RI�WKHLU�LPPHGLDWH�IDPLO\��WKDQ�WKH\�ZHUH�WR�VHOHFW�DQ�XQIDPLOLDU�VRFLDO�SDUWQHU�

�L�H���UHFHQW�DFTXDLQWDQFH�RU�DGPLUHG�IDPRXV�SHUVRQ���7KHVH�ILQGLQJV�PLUURU�HDUOLHU�ZRUN�WKDW�

IRXQG�ROGHU�DGXOWV�DUH�PRWLYDWHG�WR�VSHQG�WLPH�ZLWK�VRFLDO�SDUWQHUV�WKDW�SURPRWH�WKH�H[SHULHQFH�

RI�SRVLWLYH�DIIHFW��H�J���)UHGULFNVRQ�	�&DUVWHQVHQ��������)XQJ�HW�DO���������)XQJ�HW�DO����������

5HVXOWV�IRU�SDUWLFLSDQWV�ZLWK�GHPHQWLD�GRYHWDLO�ZHOO�ZLWK�WKHVH�VWXGLHV��DQG�VXSSRUW�WKH�FODLP�

PDGH�E\�SUHYLRXV�UHVHDUFK�WKDW�IDPLO\�WLHV�UHPDLQ�RI�FHQWUDO�LPSRUWDQFH�LQ�GHPHQWLD��&ODUH�HW�DO���

������&RWUHOO�	�+RRNHU��������+HGPDQ�HW�DO���������3KLQQH\�HW�DO�����������

7KH�ILQGLQJ�WKDW�\RXQJ�DGXOWV�GLVSOD\HG�FRQWDFW�SUHIHUHQFHV�LQ�OLQH�ZLWK�ROGHU�DGXOWV�ZDV�

XQH[SHFWHG��\HW�LQWHUSUHWDEOH�ZLWKLQ�WKH�FRQWH[W�RI�SUHYLRXV�UHVHDUFK��)UHGULFNVRQ��������IRXQG�

WKDW�VRFLDO�HQGLQJV�KHLJKWHQ�WKH�VDOLHQFH�RI�DIIHFWLYH�SRWHQWLDO�LQ�VRFLDO�WLHV��,W�LV�WKHUHIRUH�
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SRVVLEOH�WKDW�ZH�GLG�QRW�ILQG�JURXS�GLIIHUHQFHV�LQ�FRQWDFW�SUHIHUHQFHV�EHFDXVH�ZH�FROOHFWHG�

SRUWLRQV�RI�WKHVH�GDWD�IURP��D��XQGHUJUDGXDWHV�QHDU�WKH�HQG�RI�WKH�WHUP�DQG��E��LQWHUQDWLRQDO�

VWXGHQWV�LQ�WKHLU�ILUVW�\HDU�RI�VWXGLHV��%RWK�RI�WKHVH�FRQVLGHUDWLRQV�UHIOHFW�VRFLDO�HQGLQJV�

�LPSHGLQJ�RU�UHFHQW��UHVSHFWLYHO\��WKDW�PD\�UHVXOW�LQ�D�WHPSRUDU\�LQFUHDVHG�SUHIHUHQFH�IRU�

LQWHUDFWLRQV�WKDW�HQKDQFH�HPRWLRQDO�ZHOOEHLQJ�YHUVXV�H[SDQG�KRUL]RQV��$Q�DOWHUQDWH�SRVVLELOLW\�LV�

WKDW�\RXQJHU�DGXOWV�DUH�PRWLYDWHG�WR�VSHQG�WLPH�ZLWK�IDPLOLDU�SDUWQHUV�IRU�UHDVRQV�WKDW�GLIIHU�

IURP�WKRVH�RI�ROGHU�DGXOWV¶��)RU�H[DPSOH��IDPLOLDU�VRFLDO�SDUWQHUV�RIIHU�D�VHQVH�RI�FRQWLQXLW\�LQ�

RQH¶V�OLIH��DUH�DQ�LPSRUWDQW�VRXUFH�RI�LQIRUPDWLRQ��DQG�FRQIHU�DFFHSWDQFH�DQG�WUXVW��3UHYLRXV�

UHVHDUFK�KDV�VKRZQ�WKHVH�FRQVLGHUDWLRQV�WR�EH�FHQWUDO�HOHPHQWV�XQGHUVFRULQJ�\RXQJ�DGXOWV¶�

SUHIHUHQFH�IRU�VRFLDO�SDUWQHUV��H�J���/DQJ�	�&DUVWHQVHQ����������

2XU�ILQDO�REMHFWLYH�FHQWHUHG�RQ�LQYHVWLJDWLQJ�ZKHWKHU�SHUVRQV�ZLWK�GHPHQWLD�HYLQFH�WKH�

SRVLWLYLW\�HIIHFW�LQ�DWWHQWLRQ�DQG�PHPRU\��:H�HPSOR\HG�D�GRW�SUREH�SDUDGLJP�WR�GHWHUPLQH�

ZKHWKHU�ROGHU�SDUWLFLSDQWV�GLUHFW�DWWHQWLRQ�WRZDUGV�PDWHULDO�FRQJUXHQW�ZLWK�SULRULWL]HG�JRDOV�DQG�

DZD\�IURP�PDWHULDO�LQFRQJUXHQW�ZLWK�SULRULWL]HG�JRDOV��:H�GLG�QRW�ILQG�HYLGHQFH�RI�WKLV�QRWLRQ��

7KH�FHQWUDOLW\�RI�HPRWLRQ�UHJXODWLRQ�WR�\RXQJ�ROG�DQG�ROG�ROG�DGXOWV�GLG�QRW�UHQGHU�WKHP�PRUH�

OLNHO\�WR�DWWHQG�WR�SRVLWLYH�LPDJHV�RU�OHVV�OLNHO\�WR�DWWHQG�WR�QHJDWLYH�LPDJHV�WKDQ�\RXQJ�DGXOWV��

7KH�LPSRUWDQFH�RI�HPRWLRQDO�ZHOOEHLQJ�WR�SDUWLFLSDQWV�ZLWK�GHPHQWLD�DOVR�GLG�QRW�OHDG�WKHP�WR�

RULHQW�WRZDUGV�SRVLWLYH�LPDJHV�WR�D�JUHDWHU�H[WHQW�WKDQ�\RXQJ�DGXOWV��,Q�IDFW��WKRVH�ZLWK�GHPHQWLD�

ZHUH�PRUH�LQFOLQHG�WKDQ�\RXQJ�DGXOWV�WR�RULHQW�WRZDUGV�QHJDWLYH�LPDJHV��7KHVH�UHVXOWV�UXQ�LQ�

FRQWUDVW�WR�HDUOLHU�ZRUN�WKDW�IRXQG�WKH�SRVLWLYLW\�HIIHFW�LQ�ROGHU�DGXOWV¶�GRW�SUREH�UHDFWLRQ�WLPHV�

�,VDDFRZLW]�HW�DO���������0DWKHU�	�&DUVWHQVHQ���������,W�LV�SRVVLEOH�WKDW�XQVWXGLHG�PRGHUDWLQJ�

IDFWRUV��)XQJ�HW�DO���������/L�HW�DO���������RU�WKH�GLYHUVH�FXOWXUDO�EDFNJURXQG�RI�RXU�SDUWLFLSDQWV�

�)XQJ��,VDDFRZLW]��/X��:DGOLQJHU��*RUHQ�	�:LOVRQ��������UHVXOWHG�LQ�DQ�LQDELOLW\�WR�GHWHFW�D�

SRVLWLYLW\�HIIHFW�LQ�HQFRGLQJ��,W�LV�DOVR�SODXVLEOH�WKDW�RXU�PHDVXUH�RI�DWWHQWLRQ��ZKLFK�UHOLHV�RQ�
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DQDO\VLV�RI�UHVSRQVH�VSHHG��ZDV�QRW�VHQVLWLYH�HQRXJK�WR�GHWHFW�JURXS�GLIIHUHQFHV�EHFDXVH�DQ�DJH�

UHODWHG�DGYDQWDJH�IRU�SRVLWLYH�RYHU�QHJDWLYH�PDWHULDO�ZDV�REVHUYHG�LQ�PHPRU\�IRU�HPRWLRQDO�

SLFWXUHV�SUHVHQWHG�GXULQJ�HQFRGLQJ���

3HUIRUPDQFH�RQ�WKH�UHFDOO�WDVN�ZDV�FRPSDUDEOH�IRU�\RXQJ�DQG�\RXQJ�ROG�DGXOWV��ZKLOH�

GLIIHUHQFHV�EHWZHHQ�\RXQJ�DQG�ROG�ROG�DGXOWV�ZHUH�REVHUYHG��<RXQJ�DGXOWV�EHWWHU�UHFDOOHG�

QHJDWLYH�VWLPXOL�UHODWLYH�WR�SRVLWLYH�VWLPXOL��7KH�UHYHUVH�ZDV�WUXH�IRU�ROG�ROG�DGXOWV��5HFDOO�

PHPRU\�LQ�GHPHQWLD�DOVR�DFFRUGHG�ZLWK�ZKDW�ZRXOG�EH�SUHGLFWHG�RQ�WKH�EDVLV�RI�667��

3DUWLFLSDQWV�UHFDOOHG�D�JUHDWHU�SURSRUWLRQ�RI�SRVLWLYH�WKDQ�QHJDWLYH�LPDJHV��DQG�WKXV�KDG�D�KLJKHU�

SRVLWLYH�WR�QHJDWLYH�UDWLR�WKDQ�GLG�\RXQJ�DGXOWV��([DPLQDWLRQ�RI�UHFRJQLWLRQ�PHPRU\�DOVR�

UHYHDOHG�WKH�SRVLWLYLW\�HIIHFW��<RXQJ�ROG�DGXOWV�UHFRJQL]HG�D�KLJKHU�SURSRUWLRQ�RI�SRVLWLYH�

LPDJHV�WKDQ�GLG�\RXQJ�DGXOWV��ZKR�KDG�EHWWHU�PHPRU\�IRU�QHJDWLYH�WKDQ�SRVLWLYH�LPDJHV��2OG�ROG�

DGXOWV�IDYRUHG�SRVLWLYH�RYHU�QHJDWLYH�PDWHULDO��OHDGLQJ�WR�DQ�LQFUHDVHG�SRVLWLYH�WR�QHJDWLYH�UDWLR�

UHODWLYH�WR�\RXQJ�DGXOWV��,Q�FRQWUDVW�WR�\RXQJ�DGXOWV��WKRVH�ZLWK�GHPHQWLD�FRUUHFWO\�UHFRJQL]HG�

SRVLWLYH�LPDJHV�PRUH�RIWHQ�WKDQ�QHJDWLYH�LPDJHV��7KHVH�V\VWHPDWLF�GLIIHUHQFHV�LQ�PHPRU\�

SHUIRUPDQFH�DUH�FRQVLVWHQW�ZLWK�SUHYLRXV�VWXGLHV��H�J���&KDUOHV�HW�DO���������.ZRQ�HW�DO���������

/RFNHQKRII�	�&DUVWHQVHQ���������DQG�FRUURERUDWH�WKH�DVVHUWLRQ�WKDW�PRWLYDWLRQ�DIIHFWV�FRJQLWLRQ��

2XU�GHPRQVWUDWLRQ�WKDW�WKH�SRVLWLYLW\�HIIHFW�JHQHUDOL]HV�WR�WKRVH�ZLWK�GHPHQWLD�EROVWHUV�HDUOLHU�

ILQGLQJV��+XLMEHUV��HW�DO����������DQG�FKDOOHQJHV�WKH�DVVXPSWLRQ�WKDW�WKH�HIIHFW�ZLOO�QRW�DSSHDU�

XQGHU�FRQGLWLRQV�ZKHUH�FRJQLWLYH�UHVRXUFHV�DUH�OLPLWHG��5HHG�	�&DUVWHQVHQ����������

7KH�UHVXOWV�RI�WKLV�VWXG\�QHHG�WR�EH�LQWHUSUHWHG�ZLWKLQ�WKH�FRQWH[W�RI�FHUWDLQ�PHWKRGRORJLFDO�

OLPLWDWLRQV��7KLV�VWXG\�LV�FURVV�VHFWLRQDO�LQ�QDWXUH��,W�LV�WKHUHIRUH�SRVVLEOH�WKDW�REVHUYHG�

GLIIHUHQFHV�DUH�GXH�WR�FRKRUW�HIIHFWV�UDWKHU�WKDQ�DJH�RU�GHPHQWLD�VWDWXV��7KH�YDOLGLW\�RI�RXU�UHVXOWV�

PD\�DOVR�EH�OLPLWHG�E\�VDPSOLQJ�ELDVHV��<RXQJ�ROG�DQG�ROG�ROG�SDUWLFLSDQWV�SRVVHVVHG�KLJK�

OHYHOV�RI�HGXFDWLRQ�DQG�PD\�WKXV�QRW�EH�UHSUHVHQWDWLYH�RI�WKHVH�SRSXODWLRQV��5HVXOWV�PD\�DOVR�QRW�
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JHQHUDOL]H�WR�WKRVH�ZLWK�GHPHQWLD�OLYLQJ�RXWVLGH�RI�D�ORQJ�WHUP�FDUH�IDFLOLW\��,W�LV�SRVVLEOH�WKDW�

LQGLYLGXDOV�UHVLGLQJ�LQ�WKH�FRPPXQLW\�KDYH�PRUH�DFFHVV�WR�VRFLDO�VXSSRUWV�DQG�GLYHUVH�

SURJUDPPLQJ��DQG�PD\�WKXV�GLIIHU�LQ�LPSRUWDQW�ZD\V�IURP�WKRVH�UHVLGLQJ�LQ�FRQWLQXLQJ�FDUH�

VHWWLQJV��)XWXUH�UHVHDUFK�VKRXOG�H[SORUH�WKLV�SRVVLELOLW\��$GGLWLRQDO�VWXGLHV�DUH�DOVR�QHHGHG�WR�

H[DPLQH�ZKHWKHU�LQGLYLGXDOV�EHDULQJ�D�GLDJQRVLV�RWKHU�W\SHV�RI�GHPHQWLD��H�J���IURQWRWHPSRUDO�

GHPHQWLD��XQGHUVWDQG�WLPH�DV�OLPLWHG�DQG�YDOXH�HPRWLRQ�UHJXODWLRQ�JRDOV�DV�GLG�WKH�SDUWLFLSDQWV�

LQ�RXU�VWXG\���

$�IXUWKHU�OLPLWDWLRQ�LV�WKDW�SDUWLFLSDQWV�ZLWK�GHPHQWLD�KDG�OHVV�\HDUV�RI�IRUPDO�HGXFDWLRQ�

WKDQ�FRQWURO�JURXSV��:KLOH�WKLV�ILQGLQJ�LV�LQ�OLQH�ZLWK�UHVHDUFK�GHPRQVWUDWLQJ�HGXFDWLRQ�WR�EH�D�

ULVN�IDFWRU�IRU�WKH�GHYHORSPHQW�RI�$'��6DQGR�HW�DO����������LW�LV�SRVVLEOH�WKDW�WKHVH�GLIIHUHQFHV�

FRQWULEXWHG�V\VWHPDWLF�YDULDELOLW\�WR�RXU�ILQGLQJV��:H�FRQWHQG�WKDW�WKLV�GRHV�QRW�LPSDFW�WKH�

YDOLGLW\�RI�RXU�ILQGLQJV��3UHYLRXV�VWXGLHV�H[DPLQLQJ�WKH�YDULDEOHV�RXWOLQHG�DERYH�DOVR�GLG�QRW�

PDWFK�SDUWLFLSDQWV�RQ�WKH�EDVLV�RI�HGXFDWLRQ��H�J���)UHGULFNVRQ�	�&DUVWHQVHQ��������.ZRQ�HW�DO���

������/DQJ�	�&DUVWHQVHQ����������$Q�DGGLWLRQDO�OLPLWDWLRQ�LV�WKDW�ZH�GLG�QRW�VFUHHQ�FRQWURO�

JURXSV�IRU�WKH�SUHVHQFH�RI�FRJQLWLYH�LPSDLUPHQW��EXW�UDWKHU�LQIHUUHG�WKDW�SDUWLFLSDQWV�ZHUH�

KHDOWK\�RQ�WKH�EDVLV�RI�VHOI�UHSRUW�DQG�WKH�IDFW�WKDW�WKH\�ZHUH�UHVLGLQJ�LQGHSHQGHQWO\�LQ�WKH�

FRPPXQLW\��)LQDOO\��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�YDULDELOLW\�DFURVV�PHDVXUHV�RI�FRJQLWLYH�VWDWXV�

DQG�GLVHDVH�VHYHULW\�ZHUH�REVHUYHG��:KLOH�DOO�SDUWLFLSDQWV�ZHUH�GHHPHG�WR�EH�LQ�WKH�PRGHUDWH�

VWDJHV�RI�GLVHDVH�SURJUHVVLRQ�E\�WKH�006(��VHYHUDO�SDUWLFLSDQWV�VFRUHG�LQ�WKH�PLOG�UDQJH�RQ�WKH�

'656��;LH�HW�DO����������7KLV�LV�D�FRQFHUQ�DQG�UHVXOWV�QHHG�WR�EH�LQWHUSUHWHG�DFFRUGLQJO\����

'HVSLWH�WKHVH�OLPLWDWLRQV��RXU�VWXG\�KDV�QRWDEOH�VWUHQJWKV��3UHYLRXV�UHVHDUFK�FRQGXFWHG�

ZLWK�SHUVRQV�ZLWK�GHPHQWLD�KDV�EHHQ�FULWLFL]HG�DV�ODFNLQJ�LQ�WKHRUHWLFDO�VSHFLILFLW\�DQG�

FRQFHSWXDO�FODULW\��0DUVKDOO�	�+XWFKLQVRQ���������2XU�VWXG\�ZDV�QRW�KDPSHUHG�E\�WKHVH�

OLPLWDWLRQV��2XU�LQWHUHVW�LQ�H[SORULQJ�WKHVH�TXHVWLRQV�LQ�WKH�FRQWH[W�RI�GHPHQWLD�ZDV�XQGHUVFRUHG�
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E\�D�VWURQJ�WKHRUHWLFDO�RULHQWDWLRQ�DQG�WKH�PHDVXUHV�HPSOR\HG�ZHUH�HVWDEOLVKHG�DV�UHOLDEOH�DQG�

YDOLG�E\�SUHYLRXV�UHVHDUFK��2XU�UHODWLYHO\�KRPRJHQRXV�VDPSOH�DOVR�LQFUHDVHG�RXU�DELOLW\�WR�JDLQ�

PHDQLQJIXO�LQVLJKW�LQWR�VRFLDO�PRWLYDWLRQ�LQ�GHPHQWLD��:H�H[FOXGHG�LQGLYLGXDOV�ZLWK�GHPHQWLD�

RQ�WKH�EDVLV�RI�GLDJQRVLV��GLVHDVH�SURJUHVVLRQ��DQG�SUHVHQFH�RI�FRQFRPLWDQW�FRQGLWLRQV�NQRZQ�WR�

LPSDFW�FRJQLWLRQ���

7KLV�SURMHFW�KDV�LPSRUWDQW�WKHRUHWLFDO�DSSOLFDWLRQV��2XU�UHVXOWV�H[SDQG�WKH�VFRSH�RI�

VRFLRHPRWLRQDO�VHOHFWLYLW\�WR�GHPHQWLD�DQG�OHQG�FUHGHQFH�WR�WKH�WHQHW�WKDW�V\VWHPDWLF�GLIIHUHQFHV�

LQ�JRDO�FRQVWHOODWLRQV�DSSHDU�DV�WLPH�KRUL]RQV�VKULQN��%\�LQFRUSRUDWLQJ�D�VDPSOH�RI�\RXQJ�ROG�

DQG�ROG�ROG�DGXOWV��WKLV�VWXG\�DQVZHUV�D�FDOO�IURP�SUHYLRXV�UHVHDUFK�WKDW�FRPSDULVRQV�EHWZHHQ�

\RXQJ�DGXOWV�DQG�D�ZLGHU�DJH�UDQJH�RI�ROGHU�DGXOWV�DUH�QHHGHG�LQ�RUGHU�WR�EHWWHU�XQGHUVWDQG�KRZ�

YDULDEOHV�RI�LQWHUHVW�WR�VRFLRHPRWLRQDO�VHOHFWLYLW\�WKHRULVWV�GLIIHU�DFURVV�ODWHU�DGXOWKRRG��5HHG��

&KDQ�	�0LNHOV���������7KH�ILQGLQJ�WKDW�SHUFHLYHG�WLPH�UHPDLQLQJ�LQ�OLIH�GLIIHUHG�DFURVV�

PHDVXUHV�DGGV�WR�D�VPDOO�ERG\�RI�UHVHDUFK�WKDW�GHHPV�WLPH�SHUVSHFWLYH�WR�EH�D�PXOWLGLPHQVLRQDO�

FRQVWUXFW��&DWH�	�-RKQ��������)XQJ�HW�DO����������&RQWLQXHG�UHVHDUFK�HIIRUWV�DUH�QHHGHG�WR�EHWWHU�

XQGHUVWDQG�WKHVH�GLPHQVLRQV�DQG�LGHQWLI\�SDWWHUQV�RI�DJH�UHODWHG�GLIIHUHQFHV�DQG�FKDQJH����

2XU�UHVXOWV�DOVR�EHDU�SUDFWLFDO�VLJQLILFDQFH��7KH�SHUVSHFWLYH�RI�WKRVH�ZLWK�GHPHQWLD�KDV�

EHHQ�ODUJHO\�LJQRUHG�LQ�WKH�FRQWH[W�RI�VRFLDO�SURJUDPPLQJ�DQG�LQ�UHODWHG�UHVHDUFK��*LWOLQ�HW�DO���

�������$Q�H[DPLQDWLRQ�RI�D�VXEVHW�RI�GD\�SURJUDPV�LQ�WKH�8QLWHG�6WDWHV�UHYHDOHG�WKDW�VRFLDO�

DFWLYLW\�SUHIHUHQFH�LQ�$'�ZDV�GHWHUPLQHG�VROHO\�E\�FDUHJLYHU�UHSRUW��.HOVH\�	�/DGLWND���������

1R�SURJUDPV�UHSRUWHG�GLUHFWO\�DVNLQJ�LQGLYLGXDOV�ZLWK�$'�DV�WR�ZKDW�W\SHV�RI�DFWLYLWLHV�WKH\�ILQG�

SUHIHUDEOH��7KLV�LV�XQIRUWXQDWH�JLYHQ�WKDW�UHVHDUFK�KDV�VKRZQ�UHODWLYHV�DUH�SRRU�SUHGLFWRUV�RI�

SUHIHUHQFHV�LQ�$'��+DPDQQ�HW�DO����������,W�LV�WKHUHIRUH�QRW�VXUSULVLQJ�WKDW�LQGLYLGXDOV�ZLWK�

GHPHQWLD�LQ�ORQJ�WHUP�FDUH�IDFLOLWLHV�RIWHQ�H[SUHVV�GLVVDWLVIDFWLRQ�ZLWK�DFWLYLWLHV�DYDLODEOH�IRU�

SDUWLFLSDWLRQ��&ODUH�HW�DO����������:KLOH�DFWLYLWLHV�DUH�UHFRJQL]HG�DV�SURPRWLQJ�ZHOOEHLQJ�
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�0HQHF��������DQG�LQFUHDVHG�TXDOLW\�RI�OLIH�LQ�GHPHQWLD��/RJVGRQ��0F&XUU\�	7HUL���������

UHVHDUFK�KLJKOLJKWV�WKDW�WKLV�OLQN�SULPDULO\�KROGV�ZKHQ�LQGLYLGXDOV�ILQG�WKH�DFWLYLW\�PHDQLQJIXO�

�&KDSPDQ����������

0HDQLQJIXO�DFWLYLWLHV�DUH�LQFUHDVLQJO\�DGYRFDWHG�IRU�LQ�WKH�SURJUDPPLQJ�OLWHUDWXUH��

KRZHYHU��WKH�GHILQLWLRQ�RI�WKLV�FRQFHSW�IURP�WKH�SHUVSHFWLYH�RI�WKRVH�ZLWK�GHPHQWLD�UHPDLQV�

HOXVLYH��DV�GRHV�WKH�QDWXUH�RI�DFWLYLWLHV�FRQFHSWXDOL]HG�DV�VXFK��*LWOLQ�HW�DO���������0DUVKDOO�	�

+XWFKLQVRQ��������3KLQQH\�HW�DO����������2XU�UHVHDUFK�VHUYHV�WR�UHPHGLDWH�WKLV�JDS�LQ�RXU�

XQGHUVWDQGLQJ��:H�KLJKOLJKWHG�WKDW�LQGLYLGXDOV�ZLWK�GHPHQWLD�GHHP�HPRWLRQDO�PHDQLQJ�DQG�

VDWLVIDFWLRQ�WR�EH�RI�LQWHJUDO�LPSRUWDQFH��2XU�ILQGLQJ�WKDW�SUHGLFWHG�DIIHFW�DQG�HPRWLRQDO�

LQYHVWPHQW�LQ�VRFLDO�DFWLYLWLHV�DUH�FHQWUDO�WR�SHUVRQV�ZLWK�GHPHQWLD�LV�DOVR�XVHIXO��7DNHQ�WRJHWKHU��

WKHVH�UHVXOWV�DOORZ�XV�WR�VXJJHVW�WKH�IROORZLQJ�HYLGHQFH�EDVHG�UHFRPPHQGDWLRQV�IRU�VRFLDO�

SURJUDPPLQJ�WR�EHWWHU�PDWFK�SUHIHUHQFHV��)LUVW��DFWLYLWLHV�SURPRWLQJ�DFTXLVLWLRQ�RI�WKHVH�JRDOV�

VKRXOG�EH�FHQWUDO�LQ�GHPHQWLD�UHODWHG�SURJUDPPLQJ��DQG�VHFRQG��XVHUV�RI�WKHVH�SURJUDPV�VKRXOG�

EH�FRQIHUUHG�WKH�RSSRUWXQLW\�WR�SURYLGH�GLUHFW�LQSXW�RQ�WKH�VWUXFWXUH�RI�VRFLDO�SURJUDPV���

2XU�ILQGLQJ�WKDW�SHUVRQV�ZLWK�GHPHQWLD�VKRZ�WKH�SRVLWLYLW\�HIIHFW�LV�DOVR�RI�LPSRUWDQFH��

5HVHDUFK�KDV�GHPRQVWUDWHG�WKDW�LQGLYLGXDOV�DUH�PRUH�OLNHO\�WR�UHPHPEHU�DQG�EH�SHUVXDGHG�E\�

LQIRUPDWLRQ�WKDW�FRLQFLGHV�ZLWK�SHUVRQDOO\�KHOG�JRDOV��H�J���&ODU\��6Q\GHU��5LGJH��0LHQH�	�

+DXJHQ���������&RPPXQLFDWLQJ�LQIRUPDWLRQ�LQ�D�SRVLWLYH�FRQWH[W�ZLOO�DUJXDEO\�PDNH�LW�PRUH�

DSSHDOLQJ��PHPRUDEOH��DQG�SHUVXDVLYH�WR�WKRVH�ZLWK�GHPHQWLD��7KLV�PD\�VHUYH�WR�LPSURYH�KHDOWK�

RXWFRPHV��7KH�ODWWHU�KDV�EHHQ�GHPRQVWUDWHG�LQ�WKH�FRQWH[W�RI�W\SLFDO�DJLQJ��=KDQJ��)XQJ��DQG�

&KLQJ��������SUHVHQWHG�\RXQJHU�DQG�ROGHU�DGXOWV�ZLWK�KHDOWK�UHODWHG�SDPSKOHWV�WKDW�FRQWDLQHG�

LGHQWLFDO�IDFWXDO�LQIRUPDWLRQ�EXW�GLIIHUHG�LQ�WKH�H[WHQW�WR�ZKLFK�HPRWLRQDO�JRDOV�ZHUH�

HPSKDVL]HG��3DPSKOHWV�WKDW�HPSKDVL]HG�HPRWLRQDO�JRDOV��DV�RSSRVHG�WR�IXWXUH�RULHQWHG�RU�

QHXWUDO�JRDOV��ZHUH�EHWWHU�UHPHPEHUHG��HYDOXDWHG�PRUH�SRVLWLYHO\��DQG�OHG�WR�JUHDWHU�DGRSWLRQ�RI�
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KHDOWK\�EHKDYLRUV�E\�ROGHU�DGXOWV��5HDVRQLQJ�IURP�WKHVH�GDWD��HPSKDVL]LQJ�SRVLWLYH�LQIRUPDWLRQ�

PD\�LQFUHDVH�FRPPXQLFDWLRQ�HIIHFWLYHQHVV�DQG�PD[LPL]H�JDLQV�GHULYHG�IURP�LQWHUYHQWLRQ�

SURJUDPV���

6RFLDO�PRWLYDWLRQ�LQ�GHPHQWLD�LV�DQ�DYHQXH�ULSH�IRU�IXWXUH�UHVHDUFK��(PSLULFDO�HIIRUWV�

FHQWHUHG�RQ�UHSOLFDWLQJ�WKHVH�UHVXOWV�DUH�UHTXLUHG��,QFRUSRUDWLQJ�WKH�YLHZV�RI�SHUVRQV�ZLWK�

GHPHQWLD�LQWR�SURJUDPPLQJ�UHVHDUFK�LV�DQ�LPSRUWDQW�ILUVW�VWHS�LQ�GHYHORSLQJ�FDUH�WDLORUHG�WR�WKH�

QHHGV�DQG�LQWHUHVWV�RI�WKHVH�LQGLYLGXDOV��([DPLQDWLRQ�RI�ZKHWKHU�WKH�SRVLWLYLW\�HIIHFW�JHQHUDOL]HV�

DFURVV�VWLPXOL�DQG�FRJQLWLYH�SURFHVVHV�LQ�GHPHQWLD�LV�DOVR�ZDUUDQWHG��3DUWLFLSDQWV�LQ�RXU�VWXG\�

KDG�GHPHQWLD�RI�WKH�$O]KHLPHU¶V�W\SH�RU�PL[HG�GHPHQWLD��$GGLWLRQDO�ZRUN�LV�QHHGHG�WR�

XQGHUVWDQG�ZKHWKHU�WKH�SDWWHUQ�RI�UHVXOWV�ZH�REVHUYHG�KROGV�IRU�RWKHU�W\SHV�RI�GHPHQWLD��

/RQJLWXGLQDO�UHVHDUFK�LV�DOVR�QHHGHG��6WXGLHV�RI�WKLV�QDWXUH�ZLOO�DIIRUG�LQVLJKW�LQWR�WKH�ZD\V�LQ�

ZKLFK�WKH�YDULDEOHV�H[SORUHG�E\�WKLV�SURMHFW�FKDQJH�RYHU�WLPH�DQG�ZLWK�GLVHDVH�SURJUHVVLRQ���
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5HIHUHQFHV�

$EULVTXHWD�*RPH]��-���%XHQR��2��)���	�%HUWROXFFL��3��+����������5HFRJQLWLRQ�PHPRU\�IRU�

HPRWLRQDO�SLFWXUHV�LQ�$O]KHLPHU¶V�SDWLHQWV��$FWD�1HXURORJLFD�6FDQGLQDQLYD������������������

$JJDUZDO��1���9DVV��$��$���0LQDUGL��+��$���:DUG��5���*DUILHOG��&��	�&\E\N��%����������3HRSOH�

ZLWK�GHPHQWLD�DQG�WKHLU�UHODWLYHV��3HUVRQDO�H[SHULHQFHV�RI�$O]KHLPHU¶V�DQG�RI�WKH�SURYLVLRQ�

RI�FDUH��-RXUQDO�RI�3V\FKLDWULF�DQG�0HQWDO�+HDOWK�1XUVLQJ���������±�����

$O]KHLPHU�6RFLHW\�RI�&DQDGD����������$�QHZ�ZD\�RI�ORRNLQJ�DW�WKH�LPSDFW�RI�GHPHQWLD�LQ�

&DQDGD��5HWULHG�-XO\������IURP�KWWS���ZZZ�DO]KHLPHU�FD�a�PHGLD�)LOHV�QDWLRQDO�0HGLD�

UHOHDVHV�DVFBIDFWVKHHWBQHZBGDWDB��������BHQ�SGI��

%HUJ��/����������&OLQLFDO�GHPHQWLD�UDWLQJ��&'5���3V\FKRSKDUPDFRORJLFDO�%XOOHWLQ�������������

������

%ORFN��5��$����������([SHULHQFLQJ�DQG�UHPHPEHULQJ�WLPH��$IIRUGDQFHV��FRQWH[W�DQG�FRJQLWLRQ��

,Q�,��/HYLQ�DQG�'��=DND\��(GV����7LPH�DQG�KXPDQ�FRJQLWLRQ��$�OLIHVSDQ�SHUVSHFWLYH��

$PVWHUGDP��1RUWK�+ROODQG���

%ROOHU��)���(O�0DVVLRXL��)���'HYRXFKH��(���7UD\NRY��/���3RPDWL��6���	�6WDUNVWHLQ��6��(����������

3URFHVVLQJ�HPRWLRQDO�LQIRUPDWLRQ�LQ�$O]KHLPHU¶V�GLVHDVH��(IIHFWV�RQ�PHPRU\�SHUIRUPDQFH�

DQG�QHXURSK\VLRORJLFDO�FRUUHODWHV��'HPHQWLD�DQG�*HULDWULF�&RJQLWLYH�'LVRUGHUV���������

����������

%RRWKUR\G��$����������6WDWLVWLFDO�WKHRU\�RI�WKH�VSHHFK�GLVFULPLQDWLRQ�VFRUH��-RXUQDO�RI�WKH�

$FRXVWLFDO�6RFLHW\�RI�$PHULFD�������������������

%XGVRQ��$��(���6LPRQV��-��6���6XOOLYDQ��$��/���%HLHU��-��6���6RORPRQ��3��5���6FLQWR��/��)���������

6FKDFWHU��'��/����������0HPRU\�DQG�HPRWLRQV�IRU�WKH���������WHUURULVW�DWWDFNV�LQ�SDWLHQWV�

ZLWK�$O]KHLPHU¶V�GLVHDVH��PLOG�FRJQLWLYH�LPSDLUPHQW��DQG�KHDOWK\�ROGHU�DGXOWV��

1HXURSV\FKRORJ\���������������
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%XGVRQ��$��(���7RGPDQ��5�:���&KRQJ��+���$GDPV��(��+���.HQVLQJHU��(��$���.UDQJHO��7��6���������

:ULJKW��&��,����������)DOVH�UHFRJQLWLRQ�RI�HPRWLRQDO�ZRUG�OLVWV�LQ�DJLQJ�DQG�$O]KHLPHU¶V�

GLVHDVH��&RJQLWLYH�DQG�%HKDYLRUDO�1HXURORJ\�������������

&DKLOO��6���%HJOH\��(���7RSR��3���6DDULNDOOH��.���0DFLMDXVNLHQH��-���%XGUDLWLHQH��$���������-RQHV��.��

��������³,�NQRZ�ZKHUH�WKLV�LV�JRLQJ�DQG�,�NQRZ�LW�ZRQ¶W�JR�EDFN´��+HDULQJ�WKH�LQGLYLGXDO¶V�

YRLFH�LQ�GHPHQWLD�TXDOLW\�RI�OLIH�DVVHVVPHQWV��'HPHQWLD��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�

6RFLDO�5HVHDUFK�DQG�3UDFWLFH�����������±�����

&DUUDVFR��0��&���*XLOOHP��0��-���	�5HGRODW��5����������(VWLPDWLRQ�RI�VKRUW�WHPSRUDO�LQWHUYDOV�LQ�

$O]KHLPHU¶V�GLVHDVH��([SHULPHQWDO�$JLQJ�5HVHDUFK�������������������

&DUVWHQVHQ��/��/����������7KH�LQIOXHQFH�RI�D�VHQVH�RI�WLPH�RQ�KXPDQ�GHYHORSPHQW��6FLHQFH�������

������������

&DUVWHQVHQ��/��/���	�)UHGULFNVRQ��%����������,QIOXHQFH�RI�+,9�VWDWXV�DQG�DJH�RQ�FRJQLWLYH�

UHSUHVHQWDWLRQV�RI�RWKHUV��+HDOWK�3V\FKRORJ\���������±�����

&DUVWHQVHQ��/��/���)XQJ��+��+���	�&KDUOHV��6��7����������6RFLRHPRWLRQDO�VHOHFWLYLW\�WKHRU\�DQG�

WKH�UHJXODWLRQ�RI�HPRWLRQ�LQ�WKH�VHFRQG�KDOI�RI�OLIH��0RWLYDWLRQ�DQG�(PRWLRQ����������������

&DUVWHQVHQ��/��/���,VDDFRZLW]��'��0���	�&KDUOHV��6��7����������7DNLQJ�WLPH�VHULRXVO\��$�WKHRU\�RI�

VRFLRHPRWLRQDO�VHOHFWLYLW\��$PHULFDQ�3V\FKRORJLVW���������±�����

&DUVWHQVHQ��/��/��	�/DQJ��)��5����������)XWXUH�WLPH�SHUVSHFWLYH�VFDOH��8QSXEOLVKHG�PDQXVFULSW��

6WDQIRUG�8QLYHUVLW\���

&DVHOOL��/���,DEROL��/���	�1LFKHOOL��3����������7LPH�HVWLPDWLRQ�LQ�PLOG�$O]KHLPHU¶V�GLVHDVH�

SDWLHQWV��%HKDYLRUDO�DQG�%UDLQ�)XQFWLRQV���������������GRL������������������������

&DWH��5��$��	�-RKQ��2��3����������7HVWLQJ�PRGHOV�RI�WKH�VWUXFWXUH�DQG�GHYHORSPHQW�RI�IXWXUH�WLPH�

SHUVSHFWLYH��0DLQWDLQLQJ�D�IRFXV�RQ�RSSRUWXQLWLHV�LQ�PLGGOH�DJH��3V\FKRORJ\�DQG�$JLQJ��

��������������
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&KDSPDQ��6��$����������7KHRUL]LQJ�DERXW�DJLQJ�ZHOO��&RQVWUXFWLQJ�D�QDUUDWLYH��&DQDGLDQ�

-RXUQDO�RQ�$JLQJ����������������

&KDUOHV��6��7���0DWKHU��0���	�&DUVWHQVHQ�/��/����������$JLQJ�DQG�HPRWLRQDO�PHPRU\��7KH�

IRUJHWWDEOH�QDWXUH�RI�QHJDWLYH�LPDJHV�IRU�ROGHU�DGXOWV��-RXUQDO�RI�([SHULPHQWDO�

3V\FKRORJ\��*HQHUDO���������±�����

&ODUH��/���5RZODQGV��-���%UXFH��(���6XUU��&���	�'RZQV��0����������7KH�H[SHULHQFH�RI�OLYLQJ�ZLWK�

GHPHQWLD�LQ�UHVLGHQWLDO�FDUH��$Q�LQWHUSUHWDWLYH�SKHQRPHQRORJLFDO�DQDO\VLV��*HURQWRORJLVW��

����������������

&ODU\��(��*���6Q\GHU��0���5LGJH��5��'���0LHQH��3��.���	�+DXJHQ��-��$����������0DWFKLQJ�

PHVVDJHV�WR�PRWLYHV�LQ�SHUVXDVLRQ��$�IXQFWLRQDO�DSSURDFK�WR�SURPRWLQJ�YROXQWHHULVP��

-RXUQDO�RI�$SSOLHG�6RFLDO�3V\FKRORJ\����������±������

&RKHQ�0DQVILHOG��-���*RODQGHU��+���	�$UQKHLP��*����������6HOI�LGHQWLW\�LQ�ROGHU�SHUVRQV�

VXIIHULQJ�IURP�GHPHQWLD��SUHOLPLQDU\�UHVXOWV��6RFLDO�6FLHQFHV�DQG�0HGLFLQH�������������

������

&RKHQ�0DQVILHOG��-���3DUSXUD�*LOO��$��	�*RODQGHU��+����������6DOLHQFH�RI�VHOI�LGHQWLW\�UROHV�LQ�

SHUVRQV�ZLWK�GHPHQWLD��GLIIHUHQFHV�LQ�SHUFHSWLRQV�DPRQJ�HOGHUO\�SHUVRQV��IDPLO\�PHPEHUV�

DQG�FDUHJLYHUV��6RFLDO�6FLHQFHV�DQG�0HGLFLQH�������������������

&RWUHOO��9��	�+RRNHU��.����������3RVVLEOH�VHOYHV�RI�LQGLYLGXDOV�ZLWK�$O]KHLPHU¶V�GLVHDVH��

3V\FKRORJ\�DQG�$JLQJ�������������������

GH�%RHU��0��(���+HUWRJK��&�0���'URHV��5�0���5LSKDJHQ��,��,���-RQNHU��&���	�(HIVWLQJ��-��$����������

6XIIHULQJ�IURP�GHPHQWLD²WKH�SDWLHQW¶V�SHUVSHFWLYH��$�UHYLHZ�RI�WKH�OLWHUDWXUH��

,QWHUQDWLRQDO�3V\FKRJHULDWULFV���������������������

'HPLUD\��%��	�%OXFN��6����������7LPH�VLQFH�ELUWK�DQG�WLPH�OHIW�WR�OLYH��2SSRVLQJ�IRUFHV�LQ�

FRQVWUXFWLQJ�SV\FKRORJLFDO�ZHOOEHLQJ��$JHLQJ�	�6RFLHW\���������������������
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'LHQHU��(���(PPRQV��5��$���/DUVHQ��5��-���	�*ULIILQ��6����������7KH�VDWLVIDFWLRQ�ZLWK�OLIH�VFDOH��

-RXUQDO�RI�3HUVRQDOLW\�$VVHVVPHQW��������������

'URHV��5���%RHOHQV�9DQ�'HU�.QRRS��(���%RV��-���0HLKXL]HQ��/���(WWHPD��7��3���*HUULWVHQ��'��/�������

��6FKRO]HO�'RUHQERV��&����������4XDOLW\�RI�OLIH�LQ�GHPHQWLD�LQ�SHUVSHFWLYH��DQ�H[SORUDWLYH�

VWXG\�RI�YDULDWLRQV�LQ�RSLQLRQV�DPRQJ�SHRSOH�ZLWK�GHPHQWLD�DQG�WKHLU�SURIHVVLRQDO�

FDUHJLYHUV��DQG�LQ�OLWHUDWXUH��'HPHQWLD�����������±�����

(O�+DM��0���0RURQL��&���6DPVRQ��6���)DVRWWL��/���	�$OODLQ��3����������3URVSHFWLYH�DQG�

UHWURVSHFWLYH�WLPH�SHUFHSWLRQ�DUH�UHODWHG�WR�PHQWDO�WLPH�WUDYHO��(YLGHQFH�IURP�$O]KHLPHU¶V�

GLVHDVH��%UDLQ�DQG�&RJQLWLRQ��������������

)HOGPDQ��+��+��	�:RRGZDUG��0����������7KH�VWDJLQJ�DQG�DVVHVVPHQW�RI�PRGHUDWH�WR�VHYHUH�

$O]KHLPHU�GLVHDVH��1HXURORJ\��������±����

)HUQDQGHV��0���5RVV��0���:HLJDQG��0���	�6FKU\HU��(����������$UH�WKH�PHPRULHV�RI�ROGHU�DGXOWV�

SRVLWLYHO\�ELDVHG"�3V\FKRORJ\�DQG�$JLQJ����������������

)OHPLQJ�.���.LP�6��+���'RR�0���0DJXLUH�*���	�3RWNLQ�6��*����������0HPRU\�IRU�HPRWLRQDO�

VWLPXOL�LQ�SDWLHQWV�ZLWK�$O]KHLPHU¶V�GLVHDVH��$PHULFDQ�-RXUQDO�RI�$O]KHLPHU¶V�'LVHDVH�DQG�

2WKHU�'HPHQWLDV���������±�����GRL�����������������������������

)ROVWHLQ��0��)���)ROVWHLQ��6��(���	�0F+XJK��3��5����������³0LQL�PHQWDO�VWDWH´��$�SUDFWLFDO�

PHWKRG�IRU�JUDGLQJ�WKH�FRJQLWLYH�VWDWH�RI�SDWLHQWV�IRU�WKH�FOLQLFLDQ��-RXUQDO�RI�3V\FKLDWULF�

5HVHDUFK�������������������

)UHGULFNVRQ��%��/���	�&DUVWHQVHQ��/��/����������&KRRVLQJ�VRFLDO�SDUWQHUV��+RZ�DJH�DQG�

DQWLFLSDWHG�HQGLQJV�PDNH�SHRSOH�PRUH�VHOHFWLYH��3V\FKRORJ\�DQG�$JLQJ��������±�����

)URPKROW��3��	�/DUVHQ��6��)����������$XWRELRJUDSKLFDO�PHPRU\�LQ�QRUPDO�DJLQJ�DQG�SULPDU\�

GHJHQHUDWLYH�GHPHQWLD��GHPHQWLD�RI�$O]KHLPHU�W\SH���-RXUQDO�RI�*HURQWRORJ\������������

�����
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)XQJ��+��+��	�&DUVWHQVHQ��/��/����������0RWLYDWLRQDO�FKDQJHV�LQ�UHVSRQVH�WR�EORFNHG�JRDOV�DQG�

IRUHVKRUWHQHG�WLPH��7HVWLQJ�DOWHUQDWLYHV�WR�VRFLRHPRWLRQDO�VHOHFWLYLW\�WKHRU\��3V\FKRORJ\�

DQG�$JLQJ��������������

)XQJ��+��+��	�&DUVWHQVHQ��/��/����������*RDOV�FKDQJH�ZKHQ�OLIH¶V�IUDJLOLW\�LV�SULPHG��OHVVRQV�

OHDUQHG�IURP�ROGHU�DGXOWV��WKH�6HSWHPEHU����DWWDFNV�DQG�6$56��6RFLDO�&RJQLWLRQ����������

�������

)XQJ��+��+���&DUVWHQVHQ��/��/���	�/XW]��0��$����������,QIOXHQFH�RI�WLPH�RQ�VRFLDO�SUHIHUHQFHV��

,PSOLFDWLRQV�IRU�OLIH�VSDQ�GHYHORSPHQW��3V\FKRORJ\�DQG�$JLQJ���������±�����

)XQJ��+��+���,VDDFRZLW]��'��0���/X��$��<���	�/L��7����������,QWHUGHSHQGHQW�VHOI�FRQVWUXDO�

PRGHUDWHV�WKH�DJH�UHODWHG�QHJDWLYLW\�HIIHFW�LQ�PHPRU\�DQG�YLVXDO�DWWHQWLRQ��3V\FKRORJ\�DQG�

$JLQJ����������������

)XQJ��+��+���,VDDFRZLW]��'��0���/X��$��<���:DGOLQJHU��+��$���*RUHQ��'���	�:LOVRQ��+��5����������

$JH�UHODWHG�SRVLWLYLW\�HQKDQFHPHQW�LV�QRW�XQLYHUVDO��2OGHU�&KLQHVH�ORRN�DZD\�IURP�

SRVLWLYH�VWLPXOL��3V\FKRORJ\�DQG�$JLQJ�������������������

)XQJ��+��+���/DL��3���	�1J��5����������$JH�GLIIHUHQFHV�DQG�VRFLDO�SUHIHUHQFHV�DPRQJ�7DLZDQHVH�

DQG�PDLQODQG�&KLQHVH��7KH�UROH�RI�SHUFHLYHG�WLPH��3V\FKRORJ\�DQG�$JLQJ����������������

)XQJ��+��+���6LX��&��0��<���&KR\��:��&��:���	�0F%ULGH�&KDQJ��&����������0HDQLQJ�RI�

JUDQGSDUHQWKRRG��'R�FRQFHUQV�DERXW�WLPH�DQG�PRUWDOLW\�PDWWHU"�$JHLQJ�,QWHUQDWLRQDO��

�����������������

*DOOR��'��$���)RVWHU��.��7���:RQJ��-��7���	�%HQQHWW��'��$����������)DOVH�UHFROOHFWLRQ�RI�HPRWLRQDO�

SLFWXUHV�LQ�$O]KHLPHU
V�GLVHDVH��1HXURSV\FKRORJLD�����������������

*LWOLQ��/��1���:LQWHU��/���9DXVH�(DUODQG��7���+HUJH��(��$���&KHUQHWW��1��/���������%XUNH��-��3��

��������7KH�WDLORUHG�DFWLYLW\�SURJUDP�WR�UHGXFH�EHKDYLRUDO�V\PSWRPV�LQ�LQGLYLGXDOV�ZLWK�
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GHPHQWLD��)HDVLELOLW\��DFFHSWDELOLW\��DQG�UHSOLFDWLRQ�SRWHQWLDO��7KH�*HURQWRORJLVW����������

�����GRL���������JHURQW�JQS�����

*UDQHKHLP��8��+��	�-DQVVRQ��/����������7KH�PHDQLQJ�RI�OLYLQJ�ZLWK�GHPHQWLD�DQG�GLVWXUELQJ�

EHKDYLRU�DV�QDUUDWHG�E\�WKUHH�SHUVRQV�DGPLWWHG�WR�D�UHVLGHQWLDO�KRPH��-RXUQDO�RI�&OLQLFDO�

1XUVLQJ����������������������

*UHZDO��5��3����������$ZDUHQHVV�RI�WLPH�LQ�GHPHQWLD�RI�WKH�$O]KHLPHU�W\SH��3V\FKRORJLFDO�

5HSRUWV����������������

+DPDQQ��-���%URQQHU��.���0DUJXOO��-���0HQGHO��5���'LHKO�6FKPLG��-���%XKQHU��0���������3HUQHF]N\��

5����������3DWLHQW�SDUWLFLSDWLRQ�LQ�PHGLFDO�DQG�VRFLDO�GHFLVLRQV�LQ�$O]KHLPHU¶V�GLVHDVH��

-RXUQDO�RI�WKH�$PHULFDQ�*HULDWULFV�6RFLHW\������������������

+DPDQQ��6��%���0RQDUFK��(��6���	�*ROGVWHLQ��)��&����������0HPRU\�HQKDQFHPHQW�IRU�HPRWLRQDO�

VWLPXOL�LV�LPSDLUHG�LQ�HDUO\�$O]KHLPHU¶V�GLVHDVH��1HXURSV\FKRORJ\�������������

+DPDUDW��(���7KRPSVRQ��'���=DEUXFN\��.��0���6WHHOH��'���0DWKHQ\��.��%���	�$\VDQ��)����������

3HUFHLYHG�VWUHVV�DQG�FRSLQJ�UHVRXUFH�DYDLODELOLW\�DV�SUHGLFWRUV�RI�OLIH�VDWLVIDFWLRQ�LQ�\RXQJ��

PLGGOH�DJHG�DQG�ROGHU�DGXOWV��([SHULPHQWDO�$JLQJ�5HVHDUFK����������������

+DUYDQ��-��5��	�&RWWHU��9��7����������$Q�HYDOXDWLRQ�RI�GHPHQWLD�VFUHHQLQJ�LQ�WKH�SULPDU\�FDUH�

VHWWLQJ��-RXUQDO�RI�WKH�$PHULFDQ�$FDGHP\�RI�1XUVH�3UDFWLWLRQHUV����������������

+HGPDQ��5���+DQVHER��*���7HUQHVWHGW��%��0���+HOOVWURP��,���	�1RUEHUJ��$����������([SUHVVHG�

VHQVH�RI�VHOI�E\�SHRSOH�ZLWK�$O]KHLPHU¶V�GLVHDVH�LQ�D�VXSSRUW�JURXS�LQWHUSUHWHG�LQ�WHUPV�RI�

DJHQF\�DQG�FRPPXQLRQ��-RXUQDO�RI�$SSOLHG�*HURQWRORJ\��DGYDQFHG�RQOLQH�SXEOLFDWLRQ����

����GRL�����������������������������

+LFNV��-��$���7UHQW��-���'DYLV��:��(���	�.LQJ��/��$����������3RVLWLYH�DIIHFW��PHDQLQJ�LQ�/LIH��DQG�

IXWXUH�WLPH�SHUVSHFWLYH��$Q�DSSOLFDWLRQ�RI�VRFLRHPRWLRQDO�VHOHFWLYLW\�WKHRU\��3V\FKRORJ\�

DQG�$JLQJ������������������GRL����������D��������
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+RSSHU��7���%D\OHV��.��$���	�+DUULV��)��3����������7KH�UHODWLRQVKLSV�EHWZHHQ�PLQLPXP�GDWD�VHW�

UDWLQJV�DQG�VFRUHV�RQ�PHDVXUHV�RI�FRPPXQLFDWLRQ�DQG�KHDULQJ�DPRQJ�QXUVLQJ�KRPH�

UHVLGHQWV�ZLWK�GHPHQWLD��$PHULFDQ�-RXUQDO�RI�6SHHFK�/DQJXDJH�3DWKRORJ\���������������

GRL��������������������������������

+XLMEHUV��0��-���%HUJPDQ��+��&���5LNNHUW��0��*���	�.HVVHOV��5��3����������0HPRU\�IRU�(PRWLRQDO�

3LFWXUHV�LQ�3DWLHQWV�ZLWK�$O]KHLPHU
V�'HPHQWLD��&RPSDULQJ�3LFWXUH�/RFDWLRQ�%LQGLQJ�DQG�

6XEVHTXHQW�5HFRJQLWLRQ��-RXUQDO�RI�$JLQJ�5HVHDUFK�������������GRL���������������������

,VDDFRZLW]��'��0���7RQHU��.���*RUHQ��'���	�:LOVRQ��+��5����������/RRNLQJ�ZKLOH�XQKDSS\��0RRG�

FRQJUXHQW�JD]H�LQ�\RXQJ�DGXOWV��SRVLWLYH�JD]H�LQ�ROGHU�DGXOWV��3V\FKRORJLFDO�6FLHQFH������

���������

,VDDFRZLW]��'��0��:DGOLQJHU��+��$���*RUHQ��'���	�:LOVRQ��+��5�������D���,V�WKHUH�DQ�DJH�UHODWHG�

SRVLWLYLW\�HIIHFW�LQ�YLVXDO�DWWHQWLRQ"�$�FRPSDULVRQ�RI�WZR�PHWKRGRORJLHV��(PRWLRQ��������

���������

,VDDFRZLW]��'��0���:DGOLQJHU��+��$���*RUHQ��'���	�:LOVRQ��+��5�������E���6HOHFWLYH�SUHIHUHQFH�

LQ�YLVXDO�IL[DWLRQ�DZD\�IURP�QHJDWLYH�LPDJHV�LQ�ROG�DJH"�$Q�H\H�WUDFNLQJ�VWXG\��

3V\FKRORJ\�DQG�$JLQJ�������������

,ZDPRWR��<��	�+RVKL\DPD��0����������7LPH�RULHQWDWLRQ�GXULQJ�WKH�GD\�LQ�WKH�HOGHUO\�ZLWK�

GHPHQWLD��3K\VLFDO�DQG�2FFXSDWLRQDO�7KHUDS\�LQ�*HULDWULFV�������������������

.D]XL��+���0RUL��(���+DVKLPRWR��0���+LURQR��1���,PDPXUD��7���7DQLPXNDL��6���������&DKLOO��/��

��������,PSDFW�RI�HPRWLRQ�RQ�PHPRU\��&RQWUROOHG�VWXG\�RI�WKH�LQIOXHQFH�RI�HPRWLRQDOO\�

FKDUJHG�PDWHULDO�RQ�GHFODUDWLYH�PHPRU\�LQ�$O]KHLPHU¶V�GLVHDVH��%ULWLVK�-RXUQDO�RI�

3V\FKLDWU\�����������������

.HOVH\��6��*��	�/DGLWND��6��%����������(YDOXDWLQJ�EHVW�SUDFWLFHV�IRU�VRFLDO�PRGHO�DGXOW�GD\�

SURJUDPV�IRU�DGXOWV�ZLWK�$O]KHLPHU
V�GLVHDVH�LQ�6RXWK�&DUROLQD��+RPH�+HDOWK�&DUH�
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6HUYLFHV�4XDUWHUO\�����������������

�.HQQHG\��4���0DWKHU��0���&DUVWHQVHQ��/��/����������7KH�UROH�RI�PRWLYDWLRQ�LQ�WKH�DJH�UHODWHG�

SRVLWLYLW\�HIIHFW�LQ�DXWRELRJUDSKLFDO�PHPRU\��3V\FKRORJLFDO�6FLHQFH����������������

.HQVLQJHU��(��$���%ULHUO\��%���0HGURUG��1���*URZGRQ��-��+���	�&RUNLQ��6����������(IIHFWV�RI�

QRUPDO�DJLQJ�RQ�$O]KHLPHU¶V�GLVHDVH�RQ�HPRWLRQDO�PHPRU\��(PRWLRQ���������������

.LQ��$��0��	�)XQJ��+��+����������*RDOV�DQG�VRFLDO�QHWZRUN�FRPSRVLWLRQ�DPRQJ�\RXQJHU�DGXOWV�

ZLWK�DQG�ZLWKRXW�D�KLVWRU\�RI�FDQFHU��-RXUQDO�RI�3V\FKRORJ\�LQ�&KLQHVH�6RFLHWLHV��������

������

.UXVNDO��-��%��	�:LVK��0����������0XOWLGLPHQVLRQDO�VFDOLQJ��6DJH�8QLYHUVLW\�3DSHU�6HULHV�RQ�

4XDQWLWDWLYH�$SSOLFDWLRQV�LQ�6RFLDO�6FLHQFHV��6HULHV�1R�������������%HYHUO\�+LOOV��&$��

6DJH���

.ZRQ��<���6FKHLEH��6���6DPDQH]�/DUNLQ��*��5���7VDL��-��/���	�&DUVWHQVHQ��/��/����������

5HSOLFDWLQJ�WKH�SRVLWLYLW\�HIIHFW�LQ�SLFWXUH�PHPRU\�LQ�.RUHDQV��(YLGHQFH�IRU�FURVV�FXOWXUDO�

JHQHUDOL]DELOLW\��3V\FKRORJ\�DQG�$JLQJ����������������

/DQJ��)��5����������(QGLQJV�DQG�FRQWLQXLW\�RI�VRFLDO�UHODWLRQVKLSV��0D[LPL]LQJ�LQWULQVLF�EHQHILWV�

ZLWKLQ�SHUVRQDO�QHWZRUNV�ZKHQ�IHHOLQJ�QHDU�WR�GHDWK��-RXUQDO�RI�6RFLDO�DQG�3HUVRQDO�

5HODWLRQVKLSV����������������

/DQJ��3��-���%UDGOH\��0��0���	�&XWKEHUW��%��1����������,QWHUQDWLRQDO�DIIHFWLYH�SLFWXUH�V\VWHP�

�,$36���$IIHFWLYH�UDWLQJV�RI�SLFWXUHV�DQG�LQVWUXFWLRQ�PDQXDO��7HFKQLFDO�5HSRUW�$����

8QLYHUVLW\�RI�)ORULGD��*DLQHVYLOOH��)/��

/DQJ��)��5��	�&DUVWHQVHQ��/��/����������7LPH�FRXQWV��)XWXUH�WLPH�SHUVSHFWLYH��JRDOV��DQG�VRFLDO�

UHODWLRQVKLSV��3V\FKRORJ\�DQG�$JLQJ����������������
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/L��7���)XQJ��+�+���	�,VDDFRZLW]��'�0����������7KH�UROH�RI�GLVSRVLWLRQDO�UHDSSUDLVDO�LQ�WKH�DJH�

UHODWHG�SRVLWLYLW\�HIIHFW��-RXUQDOV�RI�*HURQWRORJ\��3V\FKRORJLFDO�6FLHQFHV������������

����GRL����������JHURQE�JET����

/|FNHQKRII��&��(��	�&DUVWHQVHQ��/��/����������$JLQJ��HPRWLRQ��DQG�KHDOWK�UHODWHG�GHFLVLRQ�

VWUDWHJLHV��0RWLYDWLRQDO�PDQLSXODWLRQV�FDQ�UHGXFH�DJH�GLIIHUHQFHV��3V\FKRORJ\�DQG�

$JLQJ���������������GRL����������������������������

/|FNHQKRII��&��(��	�&DUVWHQVHQ��/��/����������'HFLVLRQ�VWUDWHJLHV�LQ�KHDOWKFDUH�FKRLFHV�IRU�VHOI�

DQG�RWKHUV��2OGHU�DGXOWV�PDNH�DGMXVWPHQWV�IRU�WKH�DJH�RI�WKH�GHFLVLRQ�WDUJHW��\RXQJHU�

DGXOWV�GR�QRW��7KH�-RXUQDOV�RI�*HURQWRORJ\�6HULHV�%��3V\FKRORJLFDO�6FLHQFHV�DQG�6RFLDO�

6FLHQFHV������������������

/RJGVRQ��5��*���0F&XUU\��6��0���	�7HUL��/����������(YLGHQFH�EDVHG�LQWHUYHQWLRQV�WR�LPSURYH�

TXDOLW\�RI�OLIH�IRU�LQGLYLGXDOV�ZLWK�GHPHQWLD��$O]KLPHU¶V�&DUH�7RGD\����������������� �

0DUVKDOO��0��-��	�+XWFKLQVRQ��6��$����������$�FULWLTXH�RI�OLWHUDWXUH�RQ�WKH�XVH�RI�DFWLYLWLHV�ZLWK�

SHUVRQV�ZLWK�$O]KHLPHU¶V�GLVHDVH��-RXUQDO�RI�$GYDQFHG�1XUVLQJ������������������

0DQVFKUHFN��7��&���0DKHU��%��$���:LQ]LJ��/���&DQGHOD��6��)���%HDXGHWWH��6���	�%RVKHV��5����������

$JH�GLVRULHQWDWLRQ�LQ�VFKL]RSKUHQLD��$Q�LQGLFDWRU�RI�VHYHU�SV\FKRSDWKRORJ\��QRW�

LQVWLWXWLRQDO�LVRODWLRQ��7KH�-RXUQDO�RI�1HXURSV\FKLDWU\�DQG�&OLQLFDO�1HXURVFLHQFHV������

����������

0DWKHU��0��0��	�&DUVWHQVHQ��/��/����������$JLQJ�DQG�DWWHQWLRQDO�ELDVHV�IRU�HPRWLRQDO�IDFHV��

3V\FKRORJLFDO�6FLHQFH����������������

0F*RZLQ��'��)����������/LYLQJ�LQ�WKH�ODE\ULQWK��$�SHUVRQDO�MRXUQH\�WKURXJK�WKH�PD]H�RI�

$O]KHLPHU
V��1HZ�<RUN��'HODFRUWH�3UHVV��
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0HQHF��9��+����������7KH�UHODWLRQ�EHWZHHQ�HYHU\GD\�DFWLYLWLHV�DQG�VXFFHVVIXO�DJLQJ��$���\HDU�

ORQJLWXGLQDO�VWXG\��-RXUQDO�RI�*HURQWRORJ\�%��3V\FKRORJLFDO�DQG�6RFLDO�6FLHQFHV���������

�������GRL����������JHURQE������6���

0LNHOV��-��$���/DUNLQ��*��5���5HXWHU�/RUHQ]��3��$���&DUVWHQVHQ��/��/����������'LYHUJHQW�

WUDMHFWRULHV�LQ�WKH�DJLQJ�PLQG��&KDQJHV�LQ�ZRUNLQJ�PHPRU\�IRU�DIIHFWLYH�YHUVXV�YLVXDO�

LQIRUPDWLRQ�ZLWK�DJH��3V\FKRORJ\�DQG�$JLQJ���������������GRL��������������

��������������>30,'����������@�

0RD\HUL��6��(���&DKLOO��/���-LQ��<���	�3RWNLQ��6��*����������5HODWLYH�VSDULQJ�RI�HPRWLRQDOO\�

LQIOXHQFHG�PHPRU\�LQ�$O]KHLPHU¶V�GLVHDVH��1HXURUHSRUW����������������

0RHOWHU��6��7���*OHQQ��0��$���;LH��6��;���&KLWWDPV��-���&ODUN��&��0���:DWVRQ��0���	�$UQROG��6��(��

��������7KH�GHPHQWLD�VHYHULW\�UDWLQJ�VFDOH�SUHGLFWV�FOLQLFDO�GHPHQWLD�UDWLQJ�VXP�RI�ER[HV�

VFRUHV��$O]KHLPHU�'LVHDVH�DQG�$VVRFLDWHG�'LVRUGHUV����������������

1DVKLUR��.��	�0DWKHU��0����������(IIHFWV�RI�HPRWLRQDO�DURXVDO�RQ�PHPRU\�ELQGLQJ�LQ�QRUPDO�

DJLQJ�DQG�$O]KHLPHU¶V�GLVHDVH��$PHULFDQ�-RXUQDO�RI�3V\FKRORJ\�������������������

1LFKHOOL��3���9HQQHUL��$���0ROLQDUL��0���7DYDQL��(���	�*UDIPDQ��-����������3UHFLVLRQ�DQG�DFFXUDF\�

RI�VXEMHFWLYH�WLPH�HVWLPDWLRQ�LQ�GLIIHUHQW�PHPRU\�GLVRUGHUV��&RJQLWLYH�%UDLQ�5HVHDUFK�����

��±����

1LHXZHQKXLV�0DUN��5��(���6FKDON��.���	�GH�*UDDG��1����������)UHH�UHFDOO�DQG�OHDUQLQJ�RI�

HPRWLRQDO�ZRUG�OLVWV�LQ�YHU\�HOGHUO\�SHRSOH�ZLWK�DQG�ZLWKRXW�GHPHQWLD��$PHULFDQ�-RXUQDO�

RI�$O]KHLPHU¶V�'LVHDVH�DQG�2WKHU�'HPHQWLDV�������������������

1XUPL��-����������$JH�GLIIHUHQFHV�LQ�DGXOW�OLIH�JRDOV��FRQFHUQV��DQG�WKHLU�WHPSRUDO�H[WHQVLRQ��$�

OLIH�FRXUVH�DSSURDFK�WR�IXWXUH�RULHQWHG�PRWLYDWLRQ��,QWHUQDWLRQDO�-RXUQDO�RI�%HKDYLRUDO�

'HYHORSPHQW���������������
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2NDGD��$��	�0DWVXR��-����������(PRWLRQDO�PHPRU\�LQ�SDWLHQWV�ZLWK�$O]KHLPHU¶V�GLVHDVH��$�

UHSRUW�RI�WZR�FDVHV��&DVH�5HSRUWV�LQ�3V\FKLDWU\�������������GRL���������������������

3DSDJDQR��&���$OOHJUD��$���	�&DUGDFL��0����������7LPH�HVWLPDWLRQ�LQ�$O]KHLPHU¶V�GLVHDVH�DQG�

WKH�UROH�RI�WKH�FHQWUDO�H[HFXWLYH��%UDLQ�DQG�&RJQLWLRQ�����������������

3HUU\��5��-���:DWVRQ��3���+RGJHV��-��5����������7KH�QDWXUH�DQG�VWDJLQJ�RI�DWWHQWLRQ�G\VIXQFWLRQ�LQ�

HDUO\��PLQLPDO�DQG�PLOG��$O]KHLPHU¶V�GLVHDVH��5HODWLRQVKLS�WR�HSLVRGLF�DQG�VHPDQWLF�

PHPRU\�LPSDLUPHQW��1HXURSV\FKRORJLD�������������������

3KLQQH\��$���&KDXGKXU\��+��	�2¶&RQQRU��'��/����������'RLQJ�DV�PXFK�DV�,�FDQ�GR��7KH�PHDQLQJ�

RI�DFWLYLW\�IRU�SHRSOH�ZLWK�GHPHQWLD��$JLQJ�	�0HQWDO�+HDOWK�������������������

3LQTXDUW��0��	�6LOEHUHLVHQ��5��.����������6RFLRHPRWLRQDO�VHOHFWLYLW\�LQ�FDQFHU�SDWLHQWV��

3V\FKRORJ\�DQG�$JLQJ����������������

3HQQLQJURWK��6��/��	�6FRWW��:��'����������$JH�UHODWHG�GLIIHUHQFHV�LQ�JRDOV��7HVWLQJ�SUHGLFWLRQV�

IURP�VHOHFWLRQ��RSWLPL]DWLRQ��DQG�FRPSHQVDWLRQ�WKHRU\�DQG�VRFLRHPRWLRQDO�VHOHFWLYLW\�

WKHRU\��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�$JLQJ�DQG�+XPDQ�'HYHORSPHQW��������������

5DWFOLII��5����������0HWKRGV�IRU�GHDOLQJ�ZLWK�UHDFWLRQ�WLPH�RXWOLHUV��3V\FKRORJLFDO�%XOOHWLQ��

������������������

5DYHQ��-���5DYHQ��-��&���	�&RXUW��-��+����������0DQXDO�IRU�5DYHQ
V�3URJUHVVLYH�0DWULFHV�DQG�

9RFDEXODU\�6FDOHV��6HFWLRQ����7KH�0LOO�+LOO�9RFDEXODU\�6FDOH��6DQ�$QWRQLR��7;��+DUFRXUW�

$VVHVVPHQW��

5HHG��$��(��	�&DUVWHQVHQ��/��/����������7KH�WKHRU\�EHKLQG�WKH�DJH�UHODWHG�SRVLWLYLW\�HIIHFW��

)URQWLHUV�LQ�3V\FKRORJ\���������������GRL����������ISV\J�������������

5HHG��$��(���&KDQ��/���	�0LNHOV��-��$����������0HWD�DQDO\VLV�RI�WKH�DJH�UHODWHG�SRVLWLYLW\�HIIHFW��

$JH�GLIIHUHQFHV�LQ�SUHIHUHQFHV�IRU�SRVLWLYH�RYHU�QHJDWLYH�LQIRUPDWLRQ��3V\FKRORJ\�DQG�

$JLQJ���������������GRL����������D��������
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5RJHU��.��6����������3ULRULWLHV�IRU�SHRSOH�OLYLQJ�ZLWK�GHPHQWLD��(GXFDWLRQ��FRXQVHOLQJ��UHVHDUFK��

&OLQLFDO�,QWHUYHQWLRQV�LQ�$JLQJ������������������

5XG\��7��(��	�0HUOX]]L��7��9����������5HFRYHULQJ�VRFLDO�FRJQLWLYH�VFKHPDV��,Q�3��&��.HQGDOO�

�(G����$GYDQFHV�LQ�FRJQLWLYH�EHKDYLRUDO�UHVHDUFK�DQG�WKHUDS\��1HZ�<RUN��$FDGHPLF�3UHVV���

5XHGD��$��'��	�6FKPLWWHU�(GJHFRPEH��0����������7LPH�HVWLPDWLRQ�DELOLWLHV�LQ�PLOG�FRJQLWLYH�

LPSDLUPHQW�DQG�$O]KHLPHU¶V�GLVHDVH��1HXURSV\FKRORJ\������������������GRL��

��������D��������

5\DQ��-��-���*ODVV��/��$���%DUWHOV��-��0���%HUJQHU��&��0���	�3DROR��$��0����������3UHGLFWLQJ�

QHXURSV\FKRORJLFDO�WHVW�SHUIRUPDQFH�RQ�WKH�EDVLV�RI�WHPSRUDO�RULHQWDWLRQ��

1HXURSV\FKRORJ\��'HYHORSPHQW��DQG�&RJQLWLRQ��6HFWLRQ�%��$JLQJ��1HXURSV\FKRORJ\�DQG�

&RJQLWLRQ������������±�����

6DQGR��6��%���0HOTXLVW��6���&DQQRQ��$���+XWWRQ��0���6OHWYROG��2���6DOWYHGW��,���������$DVO\��-��

��������5LVN�UHGXFLQJ�HIIHFW�RI�HGXFDWLRQ�LQ�$O]KHLPHU¶V�GLVHDVH��,QWHUQDWLRQDO�-RXUQDO�RI�

*HULDWULF�3V\FKLDWU\���������������������GRL����������JSV������

6DWOHU��&��	�7RPD]��&����������(PRWLRQDO�ZRUNLQJ�PHPRU\�LQ�$O]KHLPHU
V�GLVHDVH�SDWLHQWV��

'HPHQWLD�DQG�*HULDWULF�&RJQLWLYH�'LVRUGHUV�([WUD�����������������GRL��

������������������

�6FKHLEH��6��	�&DUVWHQVHQ��/�/����������(PRWLRQDO�DJLQJ��5HFHQW�ILQGLQJV�DQG�IXWXUH�

WUHQGV��-RXUQDO�RI�*HURQWRORJ\��3V\FKRORJLFDO�6FLHQFHV���������������GRL��

��������JHURQE�JES����

6KRPDNHU��'��-����������$JH�GLVRULHQWDWLRQ��OLPLQDOLW\�DQG�UHDOLW\��7KH�FDVH�RI�WKH�$O]KHLPHU�

SDWLHQW��0HGLFDO�$QWKURSRORJ\�����������������GRL��������������������������������

6FRYLOOH��:��%��	�0LOQHU��%����������/RVV�RI�UHFHQW�PHPRU\�DIWHU�ELODWHUDO�KLSSRFDPSDO�UHJLRQV��

-RXUQDO�RI�1HXURORJ\��1HXURVXUJHU\��DQG�3V\FKLDWU\��������������
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6WHHPDQ��(���'LHUFN[��%���&DVWHUOH��'���*RGGHULV��-���	�*U\SGRQFN��0����������/LYLQJ�ZLWK�HDUO\�

VWDJH�GHPHQWLD��$�UHYLHZ�RI�TXDOLWDWLYH�VWXGLHV��-RXUQDO�RI�$GYDQFHG�1XUVLQJ�������������

�����

6XQGVWURP��0����������0RGHOLQJ�UHFDOO�PHPRU\�IRU�HPRWLRQDO�REMHFWV�LQ�$O]KHLPHU
V�GLVHDVH��

1HXURSV\FKRORJ\��'HYHORSPHQW��DQG�&RJQLWLRQ������������������GRL��

�����������������������������

7DNDQH��<���<RXQJ��)���	�GH�/HHXZ��-����������1RQ�PHWULF�LQGLYLGXDO�GLIIHUHQFHV�LQ�

PXOWLGLPHQVLRQDO�VFDOLQJ��$Q�DOWHUQDWLQJ�OHDVW�VTXDUHV�PHWKRG�ZLWK�RSWLPDO�VFDOLQJ�

IHDWXUHV��3V\FKRPHWULND�������������

9HUWHVL��$���/HYHU��-��$���0ROOR\��'��:���6DQGHUVRQ��%���7XWWOH��,���	�3ULQLFLSL��(����������

6WDQGDUGL]HG�PLQL�PHQWDO�VWDWH�H[DPLQDWLRQ��8VH�DQG�LQWHUSUHWDWLRQ��&DQDGLDQ�)DPLO\�

3K\VLFLDQ������������������

9LHUD��$��-��	�*DUUHWW��-��0����������8QGHUVWDQGLQJ�LQWHUREVHUYHU�DJUHHPHQW��7KH�NDSSD�VWDWLVWLF��

)DPLO\�0HGLFLQH�������������������

:D\QH��6��-���9HOODV��%��-���%URGLH��6��*���*DUU\��3��-���	�%DXPJDUWQHU��5��1����������

$SROLSRSURWHLQ�HSVLORQ��DOOHOH�DQG�SUREOHPV�ZLWK�RULHQWDWLRQ�DUH�DVVRFLDWHG�ZLWK�D�

SHUVLVWHQW�GHFOLQH�LQ�FRJQLWLRQ�LQ�FRPPXQLW\�GZHOOLQJ�HOGHUO\�SHUVRQV��7KH�-RXUQDOV�RI�

*HURQWRORJ\�6HULHV�$��%LRORJLFDO�DQG�0HGLFDO�6FLHQFHV�������������������

:HLUKHLG��.���0F'RQDOG��5��6���6LPPRQV�6WHUQ��1���$OO\��%��$���	�%XGVRQ��$��(����������

)DPLOLDU�VPLOLQJ�IDFHV�LQ�$O]KHLPHU
V�GLVHDVH��XQGHUVWDQGLQJ�WKH�SRVLWLYLW\�UHODWHG�

UHFRJQLWLRQ�ELDV��1HXURSV\FKRORJLD���������������������GRL��

��������M�QHXURSV\FKRORJLD�������������



62&,$/�027,9$7,21�,1�'(0(17,$� �� 

;LH��6��;���(ZEDQN��'��&���&KLWWDPV��-���.DUODZLVK��-��+��7���$UQROG��6��(���	�&ODUN��&��0��

��������5DWH�RI�GHFOLQH�LQ�$O]KHLPHU�GLVHDVH�PHDVXUHV�E\�D�GHPHQWLD�VHYHULW\�UDWLQJ�VFDOH��

$O]KHLPHU�'LVHDVH�DQG�$VVRFLDWHG�'LVRUGHUV�������������������

=KDQJ��;���)XQJ��+��+���	�&KLQJ��%��+����������$JH�GLIIHUHQFHV�LQ�JRDOV��,PSOLFDWLRQV�IRU�KHDOWK�

SURPRWLRQ��3HUVRQDOLW\�DQG�,QGLYLGXDO�'LIIHUHQFHV����������±������

�
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$SSHQGL[�$�
�

/LVW�RI�6RFLDO�$FWLYLW\�&DUG�6RUW�,WHPV�

,WHP� 'HVFULSWLRQ�RQ�FDUG��

��� /RRN�DW�SLFWXUHV�IURP�D�SDVW�YDFDWLRQ��

��� :DWFK�D�PRYLH�\RX�ORYH��

��� /HDUQ�DERXW�XQIDPLOLDU�WUDYHO�GHVWLQDWLRQV��

��� 3HRSOH�ZDWFK�

��� 7DON�RQ�WKH�SKRQH�ZLWK�D�IULHQG�

��� /HDUQ�D�QHZ�ODQJXDJH�

��� 0DNH�VRPHRQH�D�ELUWKGD\�FDUG�

��� :DWFK�WKH�QHZV�

��� *R�VKRSSLQJ�

���� +DYH�FRIIHH�ZLWK�IDPLO\�

���� *HW�D�PDVVDJH�

���� 7HOO�\RXU�OLIH�KLVWRU\�

���� 6SHQG�WLPH�ZLWK�D�WHDFKHU��

���� *R�WR�D�PXVHXP�

���� $WWHQG�D�UHOLJLRXV�VHUYLFH��

���� 3DLQW�

���� 3OD\�ZLWK�DQ�DQLPDO�

���� 9ROXQWHHU�

���� :DWFK�D�QHZ�79�VKRZ�

���� 5HDG�ROG�FDUGV��

���� *DUGHQ�
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������ (QMR\�\RXU�IDYRULWH�PHDO�

���� 'DQFH�ZLWK�D�IDPLO\�PHPEHU�

���� /LVWHQ�WR�VRQJV�IURP�\RXU�\RXWK�

���� 7U\�D�QHZ�UHVWDXUDQW��

���� *R�WR�DQ�DUW�JDOOHU\�

���� /LVWHQ�WR�D�SROLWLFLDQ�JLYH�D�WDON�

���� 5HDG�DERXW�D�VXFFHVVIXO�SHUVRQ�

���� 7DNH�D�FRRNLQJ�FODVV�

���� 3OD\�D�JDPH�ZLWK�IULHQGV��

���� $WWHQG�D�VSRUWV�JDPH�

���� 7U\�D�PXVLF�OHVVRQ�

�
�
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