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([DPLQLQJ�WKH�5ROH�RI�(PRWLRQDO�5HDFWLYLW\��/HDUQHG�+HOSOHVVQHVV�

DQG�3HUVLVWHQFH�LQ�'LVWUHVV�7ROHUDQFH�DPRQJ

8QLYHUVLW\�6WXGHQWV�LQ�0DOD\VLD

&KDL�/LDQJ�<LQJ��/HH�-LD�-XQ�DQG�6LP�.DK�6RRQ

8QLYHUVLWL�7XQNX�$EGXO�5DKPDQ

7KLV�UHVHDUFK�SURMHFW�LV�VXEPLWWHG�LQ�SDUWLDO�IXOILOPHQW�RI�WKH�UHTXLUHPHQWV�IRU WKH %DFKHORU RI
6RFLDO 6FLHQFH �+RQV� 3V\FKRORJ\� )DFXOW\ RI $UWV DQG 6RFLDO 6FLHQFH��8QLYHUVLWL�7XQNX�$EGXO�
5DKPDQ��6XEPLWWHG�RQ�-DQXDU\������
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)LUVW�RI�DOO��ZH�ZRXOG�OLNH�WR�H[SUHVV�RXU�GHHSHVW�JUDWLWXGH�WR�RXU�UHVHDUFK�VXSHUYLVRU��

0U� +R�.KHH�+RRQJ�IRU�KLV�SDWLHQFH�DQG�JXLGDQFH�WKURXJKRXW�WKH�SURFHVV�RI�FRPSOHWLQJ�WKLV�

SURMHFW��:LWKRXW�KLV�DVVLVWDQFH��LW�ZRXOG�EH�D�JUHDW�FKDOOHQJH�WR�PDNH�VXFK�DFFRPSOLVKPHQW��

1H[W��ZH�DUH�GHHSO\�JUDWHIXO�WR�RXU�SDUHQWV�DQG�IDPLO\�IRU�WKHLU�ZDUP�DQG�VZHHW�

HQFRXUDJHPHQW�DV�ZHOO�DV�XQGHUVWDQGLQJ GXULQJ�WKH�HQWLUH�SURFHVV��7KH\�DUH WKH�VRXUFH�RI�

HPRWLRQDO�VXSSRUW��WKH\�DUH�WKH UHDVRQ�WR�SHUVLVW�WKURXJK�WKH�KDUGVKLSV��

%HVLGHV��ZH�PXVW�JLYH�VSHFLDO�WKDQNV�WR�RXU IULHQGV ZKR�OHQW�XV�KHOSLQJ�KDQGV�LQ�

HYHU\�SRVVLEOH�ZD\��)URP�WDQJLEOH�WR�LQWDQJLEOH��PDWHULDO�WR�PHQWDO�VXSSRUW��WKHLU�LQGLUHFW�

FRQWULEXWLRQV�WR�WKLV�SURMHFW�FDQ�QHYHU�EH�GLVUHJDUGHG��

/DVWO\��ZH�DSSUHFLDWH�HYHU\�SDUWLFLSDQW�IRU�VSHQGLQJ WKHLU�YDOXDEOH�WLPH DQG�HIIRUW LQ�

RXU�VWXG\��:LWKRXW�WKHLU�SDUWLFLSDWLRQ� LW�ZRXOG�EH�LPSRVVLEOH�IRU�XV�WR ILQLVK�WKLV�SURMHFW�

VXFFHVVIXOO\��

7R HDFK�DQG�HYHU\�RQH�RI�\RX��ZH�H[SUHVV�RXU�KHDUWLHVW�WKDQNV�IRU�HYHU\WKLQJ�\RX�GLG�

&KDL�/LDQJ�<LQJ�

/HH�-LD�-XQ

6LP�.DK�6RRQ�
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$33529$/�)250

7KLV�UHVHDUFK�SDSHU�DWWDFKHG�KHUHWR��HQWLWOHG�([DPLQLQJ�WKH�5ROH�RI�(PRWLRQDO�5HDFWLYLW\��

/HDUQHG�+HOSOHVVQHVV�DQG�3HUVLVWHQFH�LQ�'LVWUHVV�7ROHUDQFH�$PRQJ 8QLYHUVLW\�6WXGHQWV�LQ�

0DOD\VLD SUHSDUHG�DQG�VXEPLWWHG�E\�&KDL�/LDQJ�<LQJ��/HH�-LD�-XQ��6LP�.DK�6RRQ�LQ�SDUWLDO�

IXOILOOPHQW�RI�WKH�UHTXLUHPHQWV�IRU�WKH�%DFKHORU�RI�6RFLDO�6FLHQFH��+RQV��3V\FKRORJ\�LV�

KHUHE\�DFFHSWHG��

BBBBBBBBBBBBBBBBBBBBBBB 'DWH��BBBBBBBBBBBBBBBBBBBBBBB

6XSHUYLVRU�

�0U��+R�.KHH�+RRQJ�
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$EVWUDFW

'LVWUHVV�WROHUDQFH�LV�WHUPHG�DV�WKH�SHUFHLYHG�DELOLW\�WR�ZLWKVWDQG�WKH�GLVWUHVVLQJ�VWDWHV��,W�LV�

FRPPRQO\�UHODWHG�WR�YDULRXV�SV\FKRSDWKRORJLHV�OLNH�GHSUHVVLRQ�DQG�DQ[LHW\��DQG�XQZDQWHG�

EHKDYLRXUV�OLNH�VHOI�PXWLODWLRQ�DQG�VXLFLGH��+RZHYHU��UHODWLYHO\�OHVV�VWXGLHV�KDG�IRFXVHG�RQ�

WKH�PRGLI\LQJ�IDFWRUV�RI�GLVWUHVV�WROHUDQFH��7KHUHIRUH��WKLV�LV�D�FURVV�VHFWLRQDO��FRUUHODWLRQDO�

DQG�TXDQWLWDWLYH�VWXG\�ZKLFK�DLPV�WR�LQYHVWLJDWH�WKH�UROH�RI�HPRWLRQDO�UHDFWLYLW\��OHDUQHG�

KHOSOHVVQHVV�DQG�SHUVLVWHQFH�LQ�SUHGLFWLQJ�GLVWUHVV�WROHUDQFH��7KH�GDWD�ZDV�FROOHFWHG�LQ�WZR�

XQLYHUVLWLHV�ORFDWHG�LQ�3HUDN�XVLQJ�'LVWUHVV�7ROHUDQFH�6FDOH��(PRWLRQDO�5HDFWLYLW\�6FDOH��

/HDUQHG�+HOSOHVVQHVV�6FDOH�DQG�0RWLYDWLRQDO�3HUVLVWHQW�6FDOH�E\�SDSHU�DQG�SHQFLO�PHWKRG��$�

WRWDO�QXPEHU�RI�����XQLYHUVLW\�VWXGHQWV�ZHUH�LQFOXGHG�LQ�WKLV�VWXG\�XVLQJ�SXUSRVLYH�VDPSOLQJ�

PHWKRG��0XOWLSOH�/LQHDU�5HJUHVVLRQ��0/5��DQG�3HDUVRQ¶V�3URGXFW�0RPHQW�&RUUHODWLRQ�

�330&��ZHUH�XVHG�WR�WHVW�WKH�UHODWLRQVKLS�EHWZHHQ�DOO�WKH�SUHGLFWRUV�DQG�ZLWK�WKH�RXWFRPH�

YDULDEOH��7KH�330&�UHVXOWV�VKRZHG�WKDW�DOO�WKH�K\SRWKHVL]HG�UHODWLRQVKLS�ZHUH�VLJQLILFDQW�DW�

S�����H[FHSW�IRU�SHUVLVWHQFH�DQG�GLVWUHVV�WROHUDQFH��%HVLGHV��WKH�0/5�PRGHO�ZDV�DOVR�

VWDWLVWLFDOO\�VLJQLILFDQW� ) ��������� ���������S� ��������DQG�DOO�WKH�SUHGLFWRUV�VLJQLILFDQWO\�

FRQWULEXWH�WR�WKH�YDULDQFH�LQ�GLVWUHVV�WROHUDQFH��7KLV�VWXG\�KDV�ILOOHG�WKH�UHVHDUFK�JDS�DERXW�

WKH�IDFWRUV�WKDW�FRQWULEXWH�WR�GLVWUHVV�WROHUDQFH��$SDUW�IURP�WKDW��WKH�SURV�DQG�FRQV�RI�WKH�

PHDVXUHPHQWV�IRU�GLVWUHVV�WROHUDQFH�ZHUH�GLVFXVVHG����

.H\ZRUGV��'LVWUHVV�WROHUDQFH��LQGLYLGXDO�GLIIHUHQFH�IDFWRUV��0XOWLSOH�/LQHDU�

5HJUHVVLRQ��
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7DEOH RI&RQWHQWV

3DJH

$EVWUDFW L

'HFODUDWLRQ LL

/LVW�RI�7DEOHV YL

/LVW�RI�)LJXUHV YLL

/LVW�RI�$EEUHYLDWLRQV� YLLL

&KDSWHUV

, ,QWURGXFWLRQ �

%DFNJURXQG�RI�6WXG\ �

6WDWHPHQWV�RI�3UREOHP �

6LJQLILFDQFH�RI�6WXG\ �

5HVHDUFK�2EMHFWLYHV �

5HVHDUFK�4XHVWLRQV �

5HVHDUFK�+\SRWKHVHV �

'HILQLWLRQV ��

,, /LWHUDWXUH 5HYLHZ ��

(PRWLRQDO�5HDFWLYLW\� ��

/HDUQHG�+HOSOHVVQHVV ��

3HUVLVWHQFH ��

(PRWLRQDO�5HDFWLYLW\�DQG�'LVWUHVV�7ROHUDQFH ��

/HDUQHG�+HOSOHVVQHVV�DQG�'LVWUHVV�7ROHUDQFH ��

3HUVLVWHQFH�DQG�'LVWUHVV�7ROHUDQFH ��

(PRWLRQDO�5HDFWLYLW\�DQG�/HDUQHG�+HOSOHVVQHVV ��
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/HDUQHG�+HOSOHVVQHVV�DQG�3HUVLVWHQFH ��

(PRWLRQDO�5HDFWLYLW\�DQG�3HUVLVWHQFH� ��

7KHRUHWLFDO�)UDPHZRUN ��

&RQFHSWXDO�)UDPHZRUN ��

,,,� 3URSRVHG�0HWKRGRORJ\ ��

5HVHDUFK�'HVLJQ� ��

6DPSOLQJ�0HWKRG� ��

3DUWLFLSDQWV ��

6DPSOH�6L]H ��

/RFDWLRQ� ��

,QVWUXPHQWV� ��

3URFHGXUHV ��

'DWD�$QDO\VHV� ��

,9 5HVXOWV ��

'HVFULSWLYH�6WDWLVWLFV ��

$VVXPSWLRQV�RI�1RUPDOLW\� ��

([SORUDWLRQ�RI�$VVXPSWLRQV�IRU�0XOWLSOH�/LQHDU�5HJUHVVLRQ ��

3HDUVRQ¶V�3URGXFW�0RPHQW�&RUUHODWLRQ��330&� ��

0XOWLSOH�/LQHDU�5HJUHVVLRQ��0/5� ��

9 'LVFXVVLRQ�DQG�&RQFOXVLRQ ��

'LVFXVVLRQ�IRU�*HQHUDO�)LQGLQJV� ��

'LVFXVVLRQ�IRU�5HOLDELOLW\�RI�/HDUQHG�+HOSOHVVQHVV�6FDOH ��

'LVFXVVLRQ�IRU�+\SRWKHVLV���WR�+\SRWKHVLV��� ��
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/LPLWDWLRQV ��

5HFRPPHQGDWLRQV ��

,PSOLFDWLRQV� ��

5HIHUHQFHV ��

$SSHQGLFHV ��

$SSHQGL[�$� 4XHVWLRQQDLUHV� ��

$SSHQGL[�%� +LVWRJUDPV� ��

$SSHQGL[�& 3�3�3ORWV ��

$SSHQGL[�' 7XUQLWLQ�5HSRUW ��
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/LVW�RI�7DEOHV

7DEOH 3DJH

7DEOH���� 'HVFULSWLYH�6WDWLVWLF�RI�3DUWLFLSDQWV¶�'HPRJUDSKLF�,QIRUPDWLRQ ��

7DEOH���� 'HVFULSWLYH�6WDWLVWLF�RI�(PRWLRQDO�5HDFWLYLW\��/HDUQHG�+HOSOHVVQHVV��

3HUVLVWHQFH�DQG�'LVWUHVV�7ROHUDQFH

��

7DEOH���� 'HVFULSWLYH�6WDWLVWLF�RI�(PRWLRQDO�5HDFWLYLW\��/HDUQHG�+HOSOHVVQHVV��

3HUVLVWHQFH�DQG�'LVWUHVV�7ROHUDQFH�%DVHG�RQ�'LIIHUHQW�'HPRJUDSKLF�

%DFNJURXQGV

��

7DEOH���� 6NHZQHVV�DQG�.XUWRVLV�RI�9DULDEOHV ��

7DEOH���� 1RUPDOLW\�WHVWV�RI�.ROPRJRURY�6PLUQRY�DQG�6KDSLUR�:LON� ��

7DEOH���� &ROOLQHDULW\�6WDWLVWLFV�IRU�(PRWLRQDO�5HDFWLYLW\��/HDUQHG�+HOSOHVVQHVV�

DQG�3HUVLVWHQFH

��

7DEOH���� 'XUELQ�:DWVRQ�IURP�0/5�0RGHO�6XPPDU\�RI�(PRWLRQDO�5HDFWLYLW\��

/HDUQHG�+HOSOHVVQHVV��3HUVLVWHQFH�DQG�'LVWUHVV�7ROHUDQFH

��

7DEOH���� 3HDUVRQ¶V�3URGXFW�0RPHQW�&RUUHODWLRQ�EHWZHHQ�(PRWLRQDO�5HDFWLYLW\��

/HDUQHG�+HOSOHVVQHVV��3HUVLVWHQFH�DQG�'LVWUHVV�7ROHUDQFH

��

7DEOH���� $129$�7DEOH�RI�0XOWLSOH�/LQHDU�5HJUHVVLRQ�$QDO\VLV�IRU�(PRWLRQDO�

5HDFWLYLW\��/HDUQHG�+HOSOHVVQHVV��3HUVLVWHQFH�DQG�'LVWUHVV�7ROHUDQFH

��

7DEOH����� 6XPPDU\�RI�0RGHO�IRU�0XOWLSOH�/LQHDU�5HJUHVVLRQ ��

7DEOH����� 7DEOH�RI�&RHIILFLHQW�RI�0XOWLSOH�/LQHDU�5HJUHVVLRQ�$QDO\VLV�IRU�

(PRWLRQDO�5HDFWLYLW\��/HDUQHG�+HOSOHVVQHVV��3HUVLVWHQFH�DQG�'LVWUHVV�

7ROHUDQFH

��
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/LVW�RI�)LJXUHV

)LJXUH 3DJH

)LJXUH���� &RQFHSWXDO�IUDPHZRUN�RI�HPRWLRQDO�UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV��

SHUVLVWHQFH�DQG�GLVWUHVV�WROHUDQFH�

��

)LJXUH���� 6FDWWHU�3ORW�RI�6WDQGDUG�3UHGLFWHG�9DOXH�DQG�6WDQGDUG�5HVLGXDOV ��
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/LVW�RI�$EEUHYLDWLRQV

'76 'LVWUHVV�7ROHUDQFH�6FDOH

(56 (PRWLRQDO�5HDFWLYLW\�6FDOH

/+6 /HDUQHG�+HOSOHVVQHVV�6FDOH

0/5 0XOWLSOH�/LQHDU�5HJUHVVLRQ

036 0RWLYDWLRQDO�3HUVLVWHQFH�6FDOH�

330& 3HDUVRQ¶V�3URGXFW�0RPHQW�&RUUHODWLRQ�

6366 6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO�6FLHQFH

87$5 8QLYHUVLWL�7XQNX�$EGXO�5DKPDQ�

873 8QLYHUVLWL�7HNQRORJL�3HWURQDV�
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&KDSWHU�,

,QWURGXFWLRQ

%DFNJURXQG�RI�VWXG\

'LVWUHVV�WROHUDQFH�LV�JHQHUDOO\�GHILQHG�DV�WKH�DELOLW\�WR�H[SHULHQFH�DQG�ZLWKVWDQG�WKH�

DYHUVLYH�LQWHUQDO�VWDWHV��6LPRQV�	�*DKHU��������=YROHQVN\�HW�DO����������,W�FDQ�HLWKHU�EH�WKH�

SHUFHLYHG�FDSDFLW\�RU�WKH�EHKDYLRXUDO�DFW�RI�DQ�LQGLYLGXDO�LQ�WROHUDWLQJ�ZLWK�WKH�H[SHULHQWLDO�

GLVWUHVV��EH�LW�HPRWLRQDOO\��H�J���QHJDWLYH�HPRWLRQV��RU�SK\VLFDOO\��H�J���SK\VLFDO�GLVFRPIRUW��

�=YROHQVN\�HW�DO����������7KHUHIRUH��WKH�H[LVWLQJ�OLWHUDWXUH�RI�GLVWUHVV�WROHUDQFH�ZHUH�GLYLGHG�

LQWR�WZR�EUDQFKHV��RQH�XVLQJ�VHOI�UHSRUW�PHDVXUH�ZKLOH�DQRWKHU�XVLQJ�EHKDYLRXUDO�PHDVXUH�LQ�

JDXJLQJ�WKH�FRQVWUXFW�

7KH�GHYHORSPHQW�RI�VHOI�UHSRUW�PHDVXUH�RI�GLVWUHVV�WROHUDQFH�LV�FRQVLGHUHG�D�QHZERUQ�

DV�FRPSDUHG�WR�WKH�EHKDYLRXUDO�PHDVXUH�DV�WKHUH�DUH�D�IHZ�YDU\LQJ�FRQFHSWXDOL]DWLRQV�IRU�WKH�

FRQVWUXFW��6RPH�UHVHDUFKHUV�RSHUDWLRQDOL]HG�GLVWUHVV�WROHUDQFH�DV�WKH�WROHUDQFH�RI�DYHUVLYH�

HPRWLRQDO�VWDWHV��6LPRQV�	�*DKHU���������ZKLOH�VRPH�RWKHUV�VWDWHG�LW�DV�WKH�WROHUDQFH�RI�

ERGLO\�GLVFRPIRUW��6FKPLGW�	�&RRN���������7KHUH�DUH�DOVR�RWKHU�SHUVSHFWLYHV�LQFOXGLQJ�

WROHUDQFH�RI�DPELJXRXV�VLWXDWLRQV��)XUQKDP�	�5LEFKHVWHU���������RU�WKH�XQFHUWDLQWLHV�LQ�OLIH�

�'XJDV�HW�DO����������(YHQWXDOO\��/H\UR�DQG�FROOHDJXHV��������VXJJHVWHG�WKDW�GLVWUHVV�

WROHUDQFH�LV�D�EURDGHU�FRQVWUXFW�ZKLFK�FRQVLVWV�RI�ILYH�GRPDLQ�VSHFLILF�GLPHQVLRQV�QDPHO\�

WROHUDQFH�RI�XQFHUWDLQW\��WROHUDQFH�RI�DPELJXLW\��WROHUDQFH�RI�IUXVWUDWLRQ��WROHUDQFH�RI�QHJDWLYH�

HPRWLRQV�DQG�WROHUDQFH�RI�SK\VLFDO�GLVFRPIRUW�

2Q�WKH�RWKHU�KDQG��6LPRQV�DQG�*DKHU��������FRQVLGHUHG�GLVWUHVV�WROHUDQFH�DV�D�PHWD�

HPRWLRQ�FRQVWUXFW�UHODWHG�WR�DQ�LQGLYLGXDO¶V�HYDOXDWLRQ�DQG�H[SHFWDWLRQ�RI�WKH�H[SHULHQWLDO�

GLVWUHVV�LQ�WHUPV�RI�WROHUDQFH��DELOLW\�WR�ZLWKVWDQG�GLVWUHVV���DSSUDLVDO��VXEMHFWLYH�HYDOXDWLRQ�

RI�DFFHSWDELOLW\�RI�DYHUVLYH�VLWXDWLRQ���DEVRUSWLRQ��WKH�H[WHQW�WR�ZKLFK�DQ�LQGLYLGXDO�LV�

DIIHFWHG�E\�GLVWUHVV��DQG�UHJXODWLRQ��WKH�ZD\�DQ�LQGLYLGXDO�UHDFWV�FRJQLWLYHO\��HPRWLRQDOO\�DQG�



,1',9,'8$/�',))(5(1&(6�,1�',675(66�72/(5$1&( �

EHKDYLRXUDOO\�WR�WKH�GLVWUHVV���7KXV��WKH�PRVW�ZLGHO\�XVHG�VHOI�UHSRUW�PHDVXUHPHQW�RI�GLVWUHVV�

WROHUDQFH��'LVWUHVV�7ROHUDQFH�6FDOH��6LPRQV�	�*DKHU��������ZDV�GHYHORSHG�EDVHG�RQ�WKH�IRXU�

IDFWRUV�PHQWLRQHG�DERYH�

&RQFHSWXDOO\��SHRSOH�ZLWK�ORZHU�GLVWUHVV�WROHUDQFH�DUH�SURQH�WR�FRSH�RU�UHDFW�LQ�D�

PRUH�PDODGDSWLYH�PDQQHU�ZKLOH�WKH\�HQFRXQWHU�GLVWUHVV�HOLFLWLQJ�VLWXDWLRQV��/H\UR�HW�DO���

�������7KLV�LV�EHFDXVH�WKH\�SHUFHLYH�WKH�QHJDWLYH�HPRWLRQDO�VWDWHV�DV�XQEHDUDEOH��KHQFH�WKH\�

WHQG�WR�UHVRUW�WR�WKH�VKRUW�WHUP�PHWKRG�IRU�UHOLHI�IURP�GLVWUHVV��IRU�LQVWDQFH��DYRLGLQJ�WKH�

VLWXDWLRQ�LQVWHDG�RI�DWWHQXDWLQJ�WKH�HPRWLRQ�RU�XVLQJ�RWKHU�SUREOHP�IRFXVHG�VROXWLRQV��6LPRQV�

	�*DKHU���������$OWKRXJK�ORZ�GLVWUHVV�WROHUDQFH�LV�DOZD\V�UHJDUGHG�DV�PDODGDSWLYH�DQG�LV�

RQH�RI�WKH�FRQWULEXWLQJ�IDFWRUV�WR�SV\FKRSDWKRORJ\��/\QFK�DQG�0L]RQ��������VWDWHG�WKDW�

RYHUO\�KLJK�RU�ULJLG�WROHUDQFH�RI�GLVWUHVV�DFURVV�GLIIHUHQW�FRQWH[WV�DUH�DOVR�FRQVLGHUHG�DV�

³XQKHDOWK\´�DQG�GHWULPHQWDO�WR�WKH�LQGLYLGXDO�LQ�WKH�ORQJ�WHUP��7KLV�LV�GXH�WR�WKH�

LQFRQJUXHQFH�RI�SHUVRQDO�LQWHUHVW ZKLOH�D�SHUVRQ�FRQVWDQWO\�WROHUDWHV�ZLWK�WKH�KLJKO\�

GLVWUHVVLQJ�VLWXDWLRQ��DV�WKDW�ZLOO�OHDG�WR�DQ�DGYHUVH�FRQVHTXHQFH�DIWHU�D�ORQJ�SHULRG�RI�WLPH�

5HFHQWO\��GLVWUHVV�WROHUDQFH�KDV�EHHQ�JDLQLQJ�LQFUHDVHG�DWWHQWLRQ�DQG�LQWHUHVW�IURP�

FOLQLFDO�SUDFWLWLRQHUV�DQG�UHVHDUFKHUV�VLQFH�WKH�SDVW�WZR�GHFDGHV�DV�PRUH�VWXGLHV�VWDUWHG�WR�

GLVFRYHU�DVVRFLDWLRQ�EHWZHHQ�GLVWUHVV�WROHUDQFH�ZLWK�YDULRXV�NLQGV�RI�SV\FKRSDWKRORJ\�VXFK�

DV�DQ[LHW\��/DSRVD�HW�DO����������GHSUHVVLRQ��(OOLV�HW�DO����������SDQLF�GLVRUGHUV��6FKPLGW�	�

&RRN���������2EVHVVLYH�&RPSXOVLYH�'LVRUGHU��/DSRVD�HW�DO����������%RUGHUOLQH�3HUVRQDOLW\�

'LVRUGHU��,YHUVRQ�HW�DO����������PDODGDSWLYH�EHKDYLRXUV�OLNH�VXEVWDQFH�XVH��.DLVHU�HW�DO���

�������VHOI�GDPDJLQJ�EHKDYLRXUV��6RPPHUV���������UHODSVHV�IURP�VPRNH�FHVVDWLRQ��3HUNLQV�

HW�DO����������VXEVWDQFH�DEVWLQHQFH��:LQZDUG�HW�DO����������DQG�PDQ\�PRUH�XQGHVLUDEOH�

FRQGLWLRQV��7KH�SUROLIHUDWLRQ�RI�UHVHDUFK�VKRZHG�WKDW�UHVHDUFKHUV�DUH�LQWHUHVWHG�WR�XQGHUVWDQG�

WKH�UROH�RI�GLVWUHVV�WROHUDQFH�LQ�WKRVH�LVVXHV�GXULQJ�WKH�WUHDWPHQW�SURFHVV��$OVR��XQGHUVWDQGLQJ�
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WKH�XQGHUO\LQJ�PHFKDQLVPV�DQG�PRGLI\LQJ�WKH�IDFWRUV�RI�GLVWUHVV�WROHUDQFH�EHFRPH�DQ�

LPSRUWDQW�WUHDWPHQW�WDUJHW�DQG�RXWFRPH�LQ�WKH�FOLQLFDO�VHWWLQJV�

2WKHU�WKDQ�WKDW��VRPH�RWKHU�SV\FKRORJLFDO�FRQVWUXFWV�OLNH�HPRWLRQDO�UHDFWLYLW\��

HPRWLRQ�UHJXODWLRQ��H[SHULHQWLDO�DYRLGDQFH��DQ[LHW\�VHQVLWLYLW\�DQG�SHUVLVWHQFH�ZHUH�VDLG�WR�EH�

WKHRUHWLFDOO\�OLQNHG�ZLWK�GLVWUHVV�WROHUDQFH��%UDQGRQ�HW�DO���������+D\HV�HW�DO���������,YHUVRQ�

HW�DO���������/\QFK�	�0L]RQ���������7KHVH�FRQVWUXFWV�ZHUH�DOZD\V�DUJXHG�DV�EHLQJ�

RYHUODSSHG�ZLWK�GLVWUHVV�WROHUDQFH�EXW�VRPH�VWXGLHV�FRQWHQGHG�WKDW�WKH\�DUH�GLVWLQFW�IURP�HDFK�

RWKHU��&DUYHU�HW�DO�������� &ORQLQJHU�HW�DO���������+D\HV�HW�DO���������

(PRWLRQDO�UHDFWLYLW\�LV�GHILQHG�DV�DQ�LQGLYLGXDO�GLIIHUHQFH�LQ�H[SHULHQFLQJ�HPRWLRQ�

WHUPV�RI�WKH�UDQJH�RI�VWLPXOL�RQH�UHVSRQGV�WR��VHQVLWLYLW\���WKH�LQWHQVLW\�RI�WKH�HPRWLRQ�

�LQWHQVLW\���DQG�WKH�GXUDWLRQ�RI�WKH�SDUWLFXODU�HPRWLRQ�EHIRUH�UHWXUQLQJ�WR�WKH�HPRWLRQ�EDVHOLQH�

�SHUVLVWHQFH���1RFN�HW�DO����������+D\HV�DQG�FROOHDJXHV��������UHSRUWHG�WKDW�PDQ\�

EHKDYLRXUDO�SUREOHPV�DQG�SV\FKRSDWKRORJ\�DUH�DVVRFLDWHG�ZLWK�VWURQJ�HPRWLRQDO�UHDFWLYLW\�DV�

DQ�DWWHPSW�WR�HVFDSH�RU�DYRLG�DYHUVLYH�H[SHULHQFHV��7KLV�FRQVWUXFW�LV�DOVR�UHODWHG�WR�WKH�

JHQHVLV�DQG�PDLQWHQDQFH�RI�GLVWUHVV�WROHUDQFH�EHFDXVH�/H\UR�DQG�FROOHDJXHV��������VXJJHVWHG�

WKDW�SHRSOH�ZLWK�KLJKHU�HPRWLRQDO�UHDFWLYLW\�QHHG�PRUH�GLVWUHVV�WROHUDQFH�VNLOOV�DQG�UHVRXUFHV�

WR�KDQGOH�WKH�LQWHQVH�DQG�IUHTXHQW�GLIILFXOW�HPRWLRQV��1RQHWKHOHVV��WKH\�DOVR�VXJJHVWHG�WKDW�

LQGLYLGXDO�PD\�DOWHUQDWLYHO\�EHFRPH�PRUH�KDELWXDWHG�ZLWK�WKH�GLVWUHVVLQJ�VWDWHV�DQG�GHYHORS�

KLJKHU�WROHUDQFH��7KDW�LV�WKH�UHDVRQ�ZK\�WKH�GLUHFWLRQ�RI�UHODWLRQVKLS�EHWZHHQ�GLVWUHVV�

WROHUDQFH�DQG�HPRWLRQDO�UHDFWLYLW\�VKRXOG�EH�IXUWKHU�LQYHVWLJDWHG��

/HDUQHG�KHOSOHVVQHVV�ZDV�LQLWLDOO\�IRXQG�LQ�WKH�IRUP�RI�DQLPDOV¶�IDLOXUH�WR�HVFDSH�

IURP�DYHUVLYH�VLWXDWLRQV�DIWHU�D�VHULHV�RI�H[SRVXUH�WR�XQFKDQJHDEOH�DGYHUVLW\�HYHQ�ZKHQ�WKH�

FKDQFH�RI�HVFDSH�LV�DYDLODEOH�ODWHU��0DLHU�	�6HOLJPDQ��������6HOLJPDQ�	�0DLHU���������,W�

UHIHUV�WR�WKH�LQGLYLGXDO¶V�EHOLHI�WKDW�RQH¶V�HIIRUW�RU�DFWLRQ�KDV�QR�LPSDFW�RQ�WKH�RXWFRPH�RI�

HYHQWV��(LVHQEHUJHU�HW�DO���������4XLQOHVV�	�1HOVRQ���������$OVR��WKH�³XQOHDUQLQJ´�RI�DELOLW\�
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WR�FRQWURO�RYHU�WKH�VLWXDWLRQ�LV�FDXVHG�E\�WKH�SHUFHLYHG�QRQ�FRQWLQJHQF\�LQ�RQH¶V�UHVSRQVH�

DQG�RXWFRPH��4XLQOHVV�	�1HOVRQ���������3RVLWHG�E\�6RPPHUV���������OHDUQHG�KHOSOHVVQHVV�LV�

UHODWHG�WR�WKH�SRVLWLYH�SXQLVKPHQW�IROORZLQJ�WKH�WROHUDQFH�RU�LQWROHUDQFH�WR�GLVWUHVV�DQG�

HPRWLRQV��DV�ZHOO�DV�WKH�UHLQIRUFHPHQW�RI�ORZ�HIIRUWV�RU�DYRLGDQFH�RI�GLVWUHVV��7KXV��WKDW�LV�

KRZ�SHRSOH�VWDUW�WR�OHDUQ�WKH�IDFW�WKDW�VXSSUHVVLQJ�RU�DYRLGLQJ�HPRWLRQDO�GLVWUHVV�LV�PRUH�

FRPSDWLEOH�ZLWK�WKHLU�EHOLHI�WKDW�SHUVRQDO�DJHQF\�LV�SRLQWOHVV�ZKLOH�HQFRXQWHULQJ�GLVWUHVV��

$SDUW�IURP�HPRWLRQDO�UHDFWLYLW\�DQG�OHDUQHG�KHOSOHVVQHVV��SHUVLVWHQFH�LV�DQRWKHU�

FRQVWUXFW�UHODWHG�WR�GLVWUHVV�WROHUDQFH��,W�LV�WKH�WHQGHQF\�WR�VXVWDLQ�RQH¶V�HIIRUW�LQ�D�JRDO�

GLUHFWHG�DFWLYLW\�GHVSLWH�DGYHUVLW\��PRVWO\�LQIOXHQFHG�E\�WKH�OHDUQLQJ�KLVWRU\�DERXW�HIIRUW�DQG�

UHLQIRUFHPHQW�DQG�LV�VHHQ�DV�D�VWDQGDUG�RXWFRPH�RI�OHDUQHG�LQGXVWULRXVQHVV��DV�RSSRVHG�WR�

OHDUQHG�KHOSOHVVQHVV���/\QFK�	�0L]RQ���������7KRVH�ZKR�ZHUH�UHZDUGHG�IRU�KLJK�HIIRUW�LQ�

WKH�SDVW�ZLOO�EH�PRUH�OLNHO\�WR�H[SHQG�PRUH�HIIRUW�LQ�WKH�SUHVHQW�RU�IXWXUH�HQGHDYRXUV�HYHQ�

WKRXJK�H[SHQGLQJ�HIIRUW�LV�VHHQ�DV�³DYHUVLYH´�RU�PLJKW�LQGXFH�QHJDWLYH�SV\FKRORJLFDO�VWDWH��

3HUVLVWHQFH�LV�VRPHWLPHV�LQWHUFKDQJHDEO\�XVHG�ZLWK�GLVWUHVV�WROHUDQFH��%UDQGRQ�HW�DO���������

EHFDXVH�ERWK�FRQVWUXFWV�DUH�UHIHUULQJ�WR�WKH�ZLOOLQJQHVV�WR�SXW�HIIRUW�LQ�RQH¶V�SXUVXLW�LQ�VSLWH�

RI�IUXVWUDWLRQ�RU�IDWLJXH��+RZHYHU��/\QFK�DQG�0L]RQ��������VWDWHG�WKDW�WKH�GLVWLQFWLRQ�

EHWZHHQ�WKHVH�WZR�LV�WKDW�SHRSOH�ZKR�SHUVLVW�LQ�RQH�WKLQJ�GRHV�QRW�QHFHVVDULO\�EULQJ�GLVWUHVV�

WR�KLP�RU�KHU��WKHUHIRUH�LW�FDQQRW�EH�FRQVLGHUHG�DV�WROHUDQFH�WR�GLVWUHVV��%HVLGHV��SHUVLVWHQFH�

FDQ�EH�UHZDUG�FRQWLQJHQW�ZKLOH�GLVWUHVV�WROHUDQFH�QRW�QHFHVVDULO\�LV��&ORQLQJHU�HW�DO���������

/\QFK�	�0L]RQ���������6R��PRUH�VWXGLHV�RQ�WKH�GLVWLQFWLYHQHVV�RI�SHUVLVWHQFH�DQG�GLVWUHVV�

WROHUDQFH�QHHG�WR�EH�FRQGXFWHG�

6LQFH�WKH�SDVW�IHZ�GHFDGHV��VWXGLHV�KDYH�IRXQG�WKDW�VRPH�LQWHUYHQWLRQV��H�J���

0LQGIXOQHVV�%DVHG�,QWHUYHQWLRQ��*URXS�'LDOHFWLFDO�%HKDYLRU�7KHUDS\��5DWLRQDO�(PRWLYH�

%HKDYLRU�7KHUDS\��DUH�HIIHFWLYH�LQ�PRGLI\LQJ�LQGLYLGXDOV¶�OHYHO�RI�GLVWUHVV�WROHUDQFH�DV�ZHOO�

DV�LPSURYLQJ WKHLU�SV\FKRORJLFDO�ZHOOQHVV�RU�V\PSWRPV��-DPLOLDQ HW�DO�� ������0XKRPED HW�
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DO�� ������5RGPDQ HW�DO�� �������8QIRUWXQDWHO\��GLVWUHVV�WROHUDQFH�DQG�LWV�IDFWRUV�DUH�

VXUSULVLQJO\�XQGHUVWXGLHG�LQ�0DOD\VLD�DV�WKHUH�DUH�YHU\�OLPLWHG�QXPEHU�RI�UHOHYDQW�VWXGLHV��

SOXV�WKH\�ZHUH�RQO\�DGGUHVVLQJ�WKH�LVVXHV�UHODWHG�EXW�QRW�SHUWDLQLQJ�WR�GLVWUHVV�WROHUDQFH�

)RU�H[DPSOH��D�VWXG\�ZDV�FRQGXFWHG�E\�.HQJ�DQG�FROOHDJXHV��������LQ�0DOD\VLD�WR�

HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�%ULHI�0LQGIXOQHVV�%DVHG�,QWHUYHQWLRQ�3URJUDP�LQ�HQKDQFLQJ�WKH�

PHGLFDO�VWXGHQWV¶�SV\FKRORJLFDO�ZHOO�EHLQJ�DQG�UHGXFLQJ�WKHLU�SV\FKRORJLFDO�GLVWUHVV�E\�

WHDFKLQJ�WKHP�PLQGIXOQHVV�VNLOOV�DQG�DZDUHQHVV�RI�SUHVHQW�PRPHQWV��7KH�LQWHUYHQWLRQ�KDV�

VLJQLILFDQWO\�LPSURYHG�WKH�SDUWLFLSDQWV¶�SV\FKLDWULF�V\PSWRPV��SHUFHLYHG VWUHVV�DQG�OLIH�

VDWLVIDFWLRQ��$QRWKHU�VWXG\�FRQGXFWHG�E\�/HH�DQG�FROOHDJXHV��������KDG�H[DPLQHG�WKH�HIIHFW�

RI�RQH�GD\�0LQGIXOQHVV�EDVHG�LQWHUYHQWLRQ�RQ�SDUHQWV�RI�FKLOGUHQ�ZLWK�VSHHFK�ODQJXDJH�

SDWKRORJ\��6LJQLILFDQW�LPSURYHPHQWV�LQ�VWUHVV��DQ[LHW\�DQG�GHSUHVVLRQ�PHDVXUHV�ZHUH�VKRZQ�

DIWHU�WKH�SDUWLFLSDQWV�ZHUH�LPSDUWHG�ZLWK�WKH�PLQGIXOQHVV�NQRZOHGJH�DQG�PLQGIXO�SDUHQWLQJ�

VNLOOV�ZKLFK�DUH�VXJJHVWHG�WR�EH�KHOSIXO�LQ�FKHULVKLQJ�WKH�SUHVHQW�DQG�ORZHULQJ�WKHLU�UHDFWLYLW\�

WR�FKDOOHQJHV�

%HVLGHV�WKDW��%DTXWD\DQ�DQG�FROOHDJXHV �������GLG�PHQWLRQ�DERXW�WKH�VWXGHQWV¶�

YXOQHUDEOH�UHDFWLRQV�DQG�LQWROHUDQFH�WR�REVWUXFWLRQ�FDXVHG�E\�WKH�IHHOLQJ�RI�GLVWUHVV�GXH�WR�

FRQVWDQW�H[SRVXUH�WR�VWUHVVRUV��7KH\�DOVR�VWDWHG�WKH�SRVVLELOLW\�RI�SRRU�GHFLVLRQ�PDNLQJ�RU�

RWKHU�SV\FKRORJLFDO FRQGLWLRQV�ZKHQ�WKH�GLVWUHVV�EHFRPH�LQWROHUDEOH��7KH�DIRUHPHQWLRQHG�

H[DPSOHV�LOOXVWUDWH�WKDW�UHVHDUFKHUV�LQ�0DOD\VLD�ZHUH�FRQFHUQHG�DQG�DZDUH�DERXW�WKH�

LPSRUWDQFH�RI�PHQWDO�ZHOOQHVV�DQG�VRXUFHV�UHODWHG�WR�RQH¶V�GLVWUHVV��+RZHYHU��WKH\�KDYH�QRW�

GLVFRYHUHG�RU�VWDUWHG�LQYHVWLQJ�UHVRXUFHV�WR�LQYHVWLJDWH�GLVWUHVV�WROHUDQFH�DQG�LWV�IDFWRUV�LQ�WKH�

0DOD\VLD�FRQWH[W��7KHUHIRUH��IXUWKHU�H[SORUDWLRQ�LQ�WKLV�FRQVWUXFW�VKRXOG�EH�FDUULHG�RXW�LQ�

0DOD\VLD�LQ�RUGHU�WR�JHQHUDWH�DQG�SURYLGH�WKH�FRQWH[W�RU�FXOWXUDO�VSHFLILF�GDWD�ZKLFK�ZLOO�EH�

EHQHILFLDO�WR�WKH�FOLQLFDO�DQG�QRQ�FOLQLFDO�SRSXODWLRQV�QR�PDWWHU�IRU�WKH�VDNH�RI�WUHDWPHQW�RU�

SUHYHQWLRQ��
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$OWKRXJK�WKH�VWXG\�RI�FRQFHSWV�UHJDUGLQJ�GLVWUHVV�WROHUDQFH�DQG�LWV�SRVVLEOH�ULVN�DQG�

SURWHFWLYH�SURFHVVHV�DUH�H[SDQGLQJ�JOREDOO\� WKH\�DUH�VWLOO�XQGHUH[SORUHG�LQ�WKH�0DOD\VLD�

FRQWH[W�JHQHUDOO\��+HQFH��LQ�WKH�SUHVHQW�VWXG\��LQ�RUGHU�WR�XQGHUVWDQG�WKH�UROH�RI�LQGLYLGXDO�

IDFWRUV�LQ�GLIIHUHQW�OHYHOV�RI�GLVWUHVV�WROHUDQFH�VSHFLILFDOO\�LQ�WKH�0DOD\VLD�FRQWH[W��WKH�

H[LVWLQJ�PRGHO�GHYHORSHG E\�/\QFK�DQG�0L]RQ��������ZLOO�EH�H[DPLQHG�XVLQJ�HPRWLRQDO�

UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV�DQG�SHUVLVWHQFH�DV�WKH�SUHGLFWLQJ�YDULDEOHV�DPRQJ�WKH�

0DOD\VLD�XQLYHUVLW\�VWXGHQWV�

6WDWHPHQWV�RI�3UREOHP

7KH�XQGHUO\LQJ�IDFWRUV�WKDW�FRQWULEXWH�WR�WKH�VWUHQJWK�RI GLVWUHVV�WROHUDQFH�LV�D�UHVHDUFK�

JDS�WKDW�LV�RIWHQ�RYHUORRNHG�E\�UHVHDUFKHUV��7KH�H[LVWLQJ�VWXGLHV�ZHUH�PDLQO\�SXWWLQJ�WKH�

VSRWOLJKW�RQ�WKH�RXWFRPHV�RI�GLVWUHVV�WROHUDQFH��/H\UR�HW�DO����������$V�D�UHVXOW��WKHUH�DUH�

ODFNLQJ�RI�HPSLULFDO�VWXGLHV�WR�DQVZHU�WKH�TXHVWLRQ�³:KDW�IDFWRUV�FRQWULEXWH�WR�LQGLYLGXDO�

GLIIHUHQFHV�LQ�GLVWUHVV�WROHUDQFH"´��6LPRQV�	�*DKHU��������=YROHQVN\�HW�DO���������6RPPHUV��

�������,Q�0DOD\VLD��DOWKRXJK�WKH�UHODWHG�VWXGLHV�ZHUH�FRQGXFWHG��WKH\�DUH�QRW�SHUWDLQLQJ�WR�

GLVWUHVV�WROHUDQFH��7KHUHIRUH��VRPH�UHVXOWV�JHQHUDWHG�LQ�RYHUVHDV�FRQWH[W�PD\�QRW�EH�

DSSOLFDEOH�LQ�0DOD\VLD�FRQWH[W�DV�FXOWXUDO�GLIIHUHQFHV�PD\�LQIOXHQFH�KRZ�SHRSOH�SHUFHLYHG�

GLVWUHVV�DQG�LWV�FRSLQJ�VWUDWHJ\��7R�VXP�XS��WKH�UHVHDUFK�JDS�WKDW�FRPSULVHV�WKH�XQH[SORUHG�

UHVHDUFK�GLUHFWLRQ�DQG�FRQWH[W�VKRXOG�EH�ILOOHG�WR�IXUWKHU�FRPSUHKHQG�WKH�XQGHUO\LQJ�

PHFKDQLVP�RI�GLVWUHVV�WROHUDQFH�

7KH�ODFN�RI�LPSOLFDWLRQ�LQ�VHOI�UHSRUW�PHDVXUH�LQ�GLVWUHVV�WROHUDQFH�LV�D�

PHWKRGRORJLFDO�JDS�WKDW�VKRXOG�EH�ILOOHG��3DVW�VWXGLHV�ZHUH�XVLQJ�EHKDYLRUDO�PHDVXUHV�VXFK�DV�

EUHDWK�KROGLQJ�WDVN��+DMHN�HW�DO����������FDUERQ GLR[LGH��&2���LQKDODWLRQ�WDVN��%URZQ�HW�DO���

�������FRPSXWHUL]HG�SDFHG�DXGLWRU\�VHULDO�DGGLWLRQ�WDVN��+ROGZLFN�	�:LQJHQIHOG���������

DQDJUDP�WDVN��(LVHQEHUJHU�HW�DO����������DQG�PLUURU�WUDFLQJ�WDVN��4XLQQ�HW�DO����������

+RZHYHU��UHODWLYHO\�IHZ�VWXGLHV�KDG�DGRSWHG�VHOI�UHSRUW�PHDVXUHV�WR�H[DPLQH�WKH�OHYHO�RI�
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GLVWUHVV�WROHUDQFH��7KLV�KDV�OLPLWHG�WKH�SRVVLELOLW\�WR�FRPSDUH�WKH�UHVXOWV�JHQHUDWHG�IURP�ERWK�

EHKDYLRUDO�PHDVXUHPHQW�DQG�VHOI�UHSRUW PHDVXUHPHQW��6RPPHUV��������6LPRQV�	�*DKHU��

������=YROHQVN\�HW�DO����������,Q�FRQFOXVLRQ��WKH�YDOLGDWLRQ�RI�UHVHDUFK�PHWKRGV�LQ�GLVWUHVV�

WROHUDQFH�ZRXOG�EH�KLQGHUHG�DV�WKH�EOLQG VSRWV�RI�FXUUHQW�PHDVXUHPHQW�PLJKW�QRW�EH�IRXQG�

ZLWKRXW�FRPSDULQJ�ZLWK�RWKHU�PHWKRGV�

1H[W��WKH�XQGHU UHFRJQLWLRQ�RI�GLVWUHVV�WROHUDQFH�DV�DQ�LQGLYLGXDO�GLIIHUHQFH�LPSHGHV�

WKH�HIIHFWLYHQHVV�RI�DFWLRQ�SODQV�LPSOHPHQWHG�LQ�WKH�VRFLHW\��,Q�FOLQLFDO�VHWWLQJV��WKH�

H[SODQDWLRQ�WR�GLIIHUHQW�VHYHULW\�RI�SV\FKRSDWKRORJ\�SDWLHQWV�ZRXOG�EH�OLPLWHG��=YROHQVN\�HW�

DO���������6RPPHUV���������$V�WKH�WDLORUHG�WUHDWPHQW�FRXOG�QRW�EH�LPSOHPHQWHG�ZLWKRXW�EHLQJ�

FRQVFLRXV�RI�LQGLYLGXDO�IDFWRUV�LQ�YDULRXV�SV\FKRSDWKRORJ\��2Q�WKH�RWKHU�KDQG��ZLWKRXW�

NQRZLQJ�WKH�LQGLYLGXDO�GLIIHUHQFHV�LQ�GLVWUHVV�WROHUDQFH� WKH�HGXFDWLRQDO�V\VWHP�ZRXOG�QRW�

NQRZ�LI�WKH�³HTXDO´�DFDGHPLF�VWUHVV�JLYHQ�WR�WKH�VWXGHQWV�LV�WUHPHQGRXV�IRU�WKRVH�ZLWK�ORZ�RU�

PRGHUDWH�GLVWUHVV�WROHUDQFH��1RFN��HW�DO����������7KRVH�VWXGHQWV�ZLOO�WKHQ�EH�ODEHOOHG�DV�

³OD]\´��³LQFDSDEOH´�RU�³EDG�WHPSHUHG´�ZKLOH�WKH\�DUH�QRW�QHFHVVDULO\�LQGROHQW��XQLQWHOOLJHQW�

RU�LPSROLWH��$QJ�	�+XDQ���������,Q�IDFW��DFDGHPLF�VWUHVV�LV�KLJKO\�FRUUHODWHG�WR�VWXGHQWV¶�

VXLFLGDO�LGHDWLRQ��/HZ�HW�DO���������5RVLHN�HW�DO�������$UXQ�HW�DO����������7KLV�LQGLFDWHV�D�

QHHG�IRU�WKH�HGXFDWLRQ�UHODWHG�SDUWLHV�WR�WDNH�GLVWUHVV�WROHUDQFH�LQWR�FRQVLGHUDWLRQ�ZKHQ�

LQFUHDVLQJ�HGXFDWLRQDO�UHTXLUHPHQWV��2YHUDOO��WKH�UHVHDUFK�JDS�RI�LQGLYLGXDO�GLIIHUHQFHV�LQ�

GLVWUHVV�WROHUDQFH�KDV�OLPLWHG�WKH�HIIHFWLYHQHVV�RI�DFWLRQ�SODQV�LQ�YDULRXV�VHFWRUV�WKHUHIRUH�

PRUH�DWWHQWLRQ�VKRXOG�EH�SDLG�

6LJQLILFDQFH�RI�6WXG\

7KH�UHVXOWV�REWDLQHG�IURP�WKLV�VWXG\�ZRXOG�ILOO�WKH�UHVHDUFK�JDS�RI�LQGLYLGXDO�

GLIIHUHQFHV�WR�GLVWUHVV�WROHUDQFH��)LUVW��WKH�FRUUHODWLRQ�EHWZHHQ�SHUVLVWHQFH�DQG�GLVWUHVV�

WROHUDQFH�ZLOO�EH�H[DPLQHG�WKURXJK�VHOI�UHSRUW�PHDVXUH�ZKLFK�LV�GLIIHUHQW�IURP�WKH�EHKDYLRUDO�

PHDVXUH�DGRSWHG�LQ�SDVW�VWXGLHV��7KLV�ZLOO�FRQWULEXWH�WR�WKH�NQRZOHGJH�SRRO�RI�VHOI�UHSRUW�
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PHDVXUHV�RI�GLVWUHVV�WROHUDQFH�IRU�IXWXUH�VWXG\��$OVR��WKLV�VWXG\�ZLOO�VHUYH�DV�D�UHIHUHQFH�WR�

WKRVH�ZKR�ZLVK�WR�XQGHUVWDQG�WKH�FRQFHSW�RI�GLVWUHVV�WROHUDQFH�LQ�0DOD\VLD�FRQWH[W��7KH�

UHVXOWV�ZLOO�EH�PRUH�DSSOLFDEOH�IRU�ORFDO�DXWKRULWLHV�WR�LPSOHPHQW�UHODWHG�SROLFLHV��$SDUW�IURP�

WKDW��WKH�IRFXV�RQ�WKH�LQGLYLGXDO�GLIIHUHQFHV�LQ�GLVWUHVV�WROHUDQFH�FRXOG�VSDUN�PRUH�LGHDV�RQ�

KRZ�ZH�FDQ�HQKDQFH�RQH¶V�GLVWUHVV�WROHUDQFH��6RPPHUV���������7KLV�FRXOG�GLYHUVLI\�WKH�

GLUHFWLRQ�RI�VWXGLHV�LQ�GLVWUHVV�WROHUDQFH�WR�SURYLGH�D�PRUH�FRPSUHKHQVLYH�XQGHUVWDQGLQJ�LQ�

WKLV�DUHD�

&XUUHQWO\��WKHUH�DUH�SOHQW\�RI�FOLQLFDO�LPSOLFDWLRQ RI�GLVWUHVV�WROHUDQFH�WKDW�GHULYHG�

IURP�DPSOH�WKHUDSHXWLF�DSSURDFKHV�VXFK�DV�'LDOHFWLFDO�EHKDYLRU�WKHUDS\��'%7���&RJQLWLYH�

%HKDYLRUDO�WKHUDS\��&%7���$FFHSWDQFH�DQG�&RPPLWPHQW�7KHUDS\��$&7��DQG�RWKHU�VSHFLILF�

DSSURDFKHV��6RPPHUV���������1RQHWKHOHVV��WKH�VWXG\�RI�LQGLYLGXDO�GLIIHUHQFHV�DV�SUHGLFWLQJ�

IDFWRUV�RI�GLVWLQFW�OHYHO�RI�GLVWUHVV�WROHUDQFH�DUH�VWLOO�ODFNLQJ��6RPPHUV��������=YROHQVN\�HW�

DO����������$V�D�UHVXOW��FOLQLFLDQ�FRXOG�QRW�H[SODLQ�WKH�LQGLYLGXDO�GLIIHUHQFHV�LQ�WKH�VHYHULW\�RI�

SV\FKRSDWKRORJ\��WKLV�PD\�OLPLW�WKHP�IURP�LGHQWLI\LQJ�WKH�URRW�FDXVH�RI�WKH�GLVRUGHU��

7KHUHIRUH��WKH�UHVXOWV�JHQHUDWHG�IURP�WKLV�VWXG\�ZRXOG�QRW�MXVW�EH�EHQHILFLDO�IRU�SUDFWLWLRQHUV�

WR�DQDO\VH�SV\FKRSDWKRORJ\�EXW�DOVR�GHVLJQ�DQ�HIIHFWLYH�WUHDWPHQW�WDLORUHG�IRU�DQ�LQGLYLGXDO
V�

FRQGLWLRQ�

7KH�UHVXOW�RI�WKH�UHVHDUFK�ZRXOG�SURYLGH�PRUH�XQGHUVWDQGLQJ�WRZDUGV�LQGLYLGXDO�

GLIIHUHQFHV�LQ�GLVWUHVV�WROHUDQFH�LQ�SDUHQWDO�WHDFKLQJ��$FFRUGLQJ�WR�:DW�HW�DO����������SDUHQWDO�

LQIOXHQFH�ZRXOG�DIIHFW�WKH�ZD\�FKLOGUHQ�YLHZ�WKHLU�H[SHULHQWLDO�DYHUVLYH�VWDWH�DQG�DGRSW�D�

SDUWLFXODU�FRSLQJ�VW\OH�DFFRUGLQJO\��)RU�LQVWDQFH��VRPH�FKLOGUHQ�DUH�KLJK�LQ�HPRWLRQDO�

UHDFWLYLW\�DQG�WKHUHIRUH�WKH\�DUH�JHWWLQJ�IUXVWUDWHG�DQG�WKURZLQJ�WDQWUXPV�HDVLO\�DV�WKH\�

UHFHLYHG�QHJDWLYH�HPRWLRQV��0RVW�DXWKRULWDULDQ�SDUHQWV ZRXOG�SXQLVK�WKH�FKLOGUHQ�WR�³FRUUHFW´�

FKLOGUHQ¶V�EHKDYLRUV��+RZHYHU��YXOQHUDEOH�FKLOGUHQ�ZRXOG�RQO\�JDLQ�PRUH�QHJDWLYH�HPRWLRQV�

EXW�QRW�DQ�DGDSWLYH�FRSLQJ�VW\OH�WR�WKH�VWUHVVIXO�HYHQW��$V�D�UHVXOW��WKH�FKLOGUHQ�VWLOO�EHKDYH�WKH�
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VDPH�DQG�UHFHLYH�PRUH�SXQLVKPHQWV�RU�HYHQ�EHLQJ�DEXVHG�E\�WKH�SDUHQWV�IRU�WKHLU�

YXOQHUDELOLW\��+HUPDQ�HW�DO���������2JDWD�HW�DO���������=DQDULQL�HW�DO����������+HQFH��SDUHQWV�

ZRXOG�JDLQ�VRPH�LQVLJKW�UHJDUGLQJ�WKH�HPRWLRQDO�UHDFWLYLW\�RI�WKHLU�FKLOGUHQ�WR�SURYLGH�D�

ZDUPHU�WKDQ�FROGHU�VW\OH�LQ�WHDFKLQJ�WKH�FKLOGUHQ�

5HVHDUFK�2EMHFWLYHV

7KH�SUHVHQW�UHVHDUFK�DLPV�WR�

�����([DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�ZLWK�GLVWUHVV�WROHUDQFH�

�����([DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�OHDUQHG�KHOSOHVVQHVV�ZLWK�GLVWUHVV�WROHUDQFH�

�� ([DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�SHUVLVWHQFH�ZLWK�GLVWUHVV�WROHUDQFH�

�����([DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�ZLWK�OHDUQHG�KHOSOHVVQHVV�

�����([DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�OHDUQHG�KHOSOHVVQHVV�ZLWK�SHUVLVWHQFH�

�����([DPLQH�WKH UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�ZLWK�SHUVLVWHQFH�

�����([DPLQH�WKH�UROH�RI�HPRWLRQDO�UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV�DQG�SHUVLVWHQFH�LQ�

SUHGLFWLQJ�GLVWUHVV�WROHUDQFH�

5HVHDUFK�4XHVWLRQV

���������'RHV�HPRWLRQDO�UHDFWLYLW\�DVVRFLDWH�QHJDWLYHO\�ZLWK�GLVWUHVV�WROHUDQFH"

���������'RHV�OHDUQHG�KHOSOHVVQHVV�DVVRFLDWH�QHJDWLYHO\�ZLWK�GLVWUHVV�WROHUDQFH"

���������'RHV�SHUVLVWHQFH�DVVRFLDWH�SRVLWLYHO\�ZLWK�GLVWUHVV�WROHUDQFH"

���������'RHV�HPRWLRQDO�UHDFWLYLW\�DVVRFLDWH�SRVLWLYHO\�ZLWK�OHDUQHG�KHOSOHVVQHVV"

���������'RHV�OHDUQHG�KHOSOHVVQHVV�DVVRFLDWH�QHJDWLYHO\�ZLWK�SHUVLVWHQFH"

���������'RHV�HPRWLRQDO�UHDFWLYLW\�DVVRFLDWH�QHJDWLYHO\�ZLWK�SHUVLVWHQFH"

���������'R�HPRWLRQDO�UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV�DQG�SHUVLVWHQFH�SUHGLFW�GLVWUHVV�

WROHUDQFH"

5HVHDUFK�+\SRWKHVHV

+���(PRWLRQDO�UHDFWLYLW\�DVVRFLDWHV�QHJDWLYHO\�ZLWK�GLVWUHVV�WROHUDQFH�
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+���/HDUQHG�KHOSOHVVQHVV�DVVRFLDWHV�QHJDWLYHO\�ZLWK�GLVWUHVV�WROHUDQFH�

+���3HUVLVWHQFH�DVVRFLDWHV�SRVLWLYHO\�ZLWK�GLVWUHVV�WROHUDQFH�

+���(PRWLRQDO�UHDFWLYLW\�DVVRFLDWHV�SRVLWLYHO\�ZLWK�OHDUQHG�KHOSOHVVQHVV�

+���/HDUQHG�KHOSOHVVQHVV�DVVRFLDWHV�QHJDWLYHO\�ZLWK�SHUVLVWHQFH�

+���(PRWLRQDO�UHDFWLYLW\�DVVRFLDWHV�QHJDWLYHO\�ZLWK�SHUVLVWHQFH�

+���(PRWLRQDO�UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV�DQG�SHUVLVWHQFH�SUHGLFW�GLVWUHVV�WROHUDQFH�

'HILQLWLRQV

'LVWUHVV�7ROHUDQFH

'LVWUHVV�WROHUDQFH�UHIHUV�WR�WKH�FDSDFLW\�WR�HQGXUH�WKH�QHJDWLYH�SV\FKRORJLFDO�VWDWHV�

�6LPRQV�	�*DKHU��������=YROHQVN\�HW�DO����������,W�PLJKW�UDQJH�IURP�WROHUDQFH�RI�HPRWLRQDO�

GLVWUHVV�WR�SK\VLFDO�GLVFRPIRUW��,W�DOVR�HQFRPSDVVHV�WKH�DIIHFWLYH��FRJQLWLYH�DQG�EHKDYLRXUDO�

FRPSRQHQWV�RI�DQ�LQGLYLGXDO�LQ�WKH�IDFH�RI�WKUHDW�RU�GLVWUHVV��=YROHQVN\�HW�DO����������,W�ZLOO�

EH�PHDVXUHG�XVLQJ�WKH����LWHPV�'LVWUHVV�7ROHUDQFH�6FDOH��'76��GHYHORSHG�E\�6LPRQV�DQG�

*DKHU���������ZKLFK�LV GLYLGHG�LQWR�IRXU�IDFWRUV�LQFOXGLQJ�WROHUDQFH��DSSUDLVDO��DEVRUSWLRQ�

DQG�UHJXODWLRQ��7KH�KLJKHU�WRWDO�VFRUH�LQGLFDWHV�WKH�KLJKHU�GHJUHH�RI�GLVWUHVV�DQ�LQGLYLGXDO�FDQ�

WROHUDWH�

(PRWLRQDO�UHDFWLYLW\�

(PRWLRQDO�UHDFWLYLW\�UHIHUV�WR��D��WKH�VSUHDG�RI�VWLPXOL RQH�UHVSRQGV�WR�HPRWLRQDOO\��

�E��WKH�LQWHQVLW\�RI�HPRWLRQ�H[SHULHQFHG��DQG��F��WKH�SHUVLVWHQFH��RU�GXUDWLRQ��RI�HPRWLRQ�

H[SHULHQFHG�EHIRUH�UHWXUQLQJ�WR�WKH�EDVHOLQH��1RFN�HW�DO����������7KLV�FRQVWUXFW�ZLOO�EH�

PHDVXUHG�XVLQJ�WKH����LWHP�(PRWLRQDO�5HDFWLYLW\�6FDOH��(56��GHYHORSHG�E\�1RFN�HW�DO��

�������ZKLFK�FRQVLVWV�RI�WKUHH�IDFWRUV�QDPHO\�6HQVLWLYLW\��,QWHQVLW\�DQG�3HUVLVWHQFH��7KH�

KLJKHU�WKH�WRWDO�VFRUH��WKH�PRUH�UHDFWLYH�WKH�LQGLYLGXDO¶V�HPRWLRQ�LV�
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/HDUQHG�KHOSOHVVQHVV

/HDUQHG�KHOSOHVVQHVV�UHIHUV�WR�WKH�GHJUHH�WR�ZKLFK�RQH�EHOLHYHV�WKDW�WKH�UHVXOWV��RU�

UHLQIRUFHPHQWV��DUH�QRW�LQIOXHQFHG�E\�WKHLU�DFWLRQV�DQG�UHVSRQVHV��(LVHQEHUJHU�HW�DO����������,W�

LV�OHDUQHG�WKURXJK�D�ODFN�RI�FRQWURO�WRZDUGV�DYHUVLYH�VLWXDWLRQV��HVSHFLDOO\�LI�WKH�VWUHVVRUV�DUH�

HUUDWLF� DQG�WKH�LQGLYLGXDOV�H[SRVHG�WR�XQFRQWUROODEOH�UHVXOWV�ZLOO�EHFRPH�DFTXLHVFHQW�

�:RUWPDQ�	�%UHKP���������,W�ZLOO�EH�PHDVXUHG�XVLQJ�WKH�PHDVXUHPHQW�QDPHG�/HDUQHG�

+HOSOHVVQHVV�6FDOH�GHYHORSHG�E\�4XLQOHVV�DQG�1HOVRQ���������ZKLFK�FRQWDLQV����LWHPV��ZLWK�

ILYH�GLVWLQFW�IDFWRUV��7KHVH�IDFWRUV�DUH�,QWHUQDOLW\�([WHUQDOLW\��*OREDOLW\�6SHFLILFLW\��6WDELOLW\�

,QVWDELOLW\��LQKHUHQW�DELOLW\�LQDELOLW\�DQG�FKRLFH�RI�VLWXDWLRQV�LQGLYLGXDOV�LQWHQWLRQDOO\�

SDUWLFLSDWH��7KH�KLJKHU�WRWDO�VFRUH�VLJQLILHV�WKH�KLJKHU�OLNHOLKRRG�DQ�LQGLYLGXDO�SHUFHLYHV�KLV�

RU�KHU�DFWLRQV�DQG�HIIRUW�DV�IXWLOH�

3HUVLVWHQFH

3HUVLVWHQFH�UHIHUV�WR�WKH�WHQGHQF\�WR�VXVWDLQ�RQH
V�IRFXV�DQG�HQHUJ\�RQ�WKH�JRDO�UHODWHG�

DFWLYLWLHV��LQ�VSLWH�RI�FKDOOHQJHV��IDWLJXH��IUXVWUDWLRQ�RU�HYHQ�ORZ�SHUFHLYHG�DWWDLQDELOLW\�

�&RQVWDQWLQ�HW�DO����������,W�LV�DOVR�RSHUDWLRQDOL]HG�DV�DQ�LQGLYLGXDO�WHPSHUDPHQWDO�WUDLW�UHODWHG�

WR�WKH�WHQGHQF\�WR�UHPDLQ�RQ�D�FRXUVH�RI�UHZDUG�FRQWLQJHQW�EHKDYLRUV��&ORQLQJHU�HW�DO���

�������7KLV�FRQVWUXFW�ZLOO�EH�PHDVXUHG�XVLQJ�WKH����LWHP�0RWLYDWLRQDO 3HUVLVWHQFH�6FDOH�

GHYHORSHG�E\�&RQVWDQWLQ�DQG�FROOHDJXHV���������7KLV�VFDOH�FRPSULVHV�WKUHH�IDFWRUV��ZKLFK�DUH�

WKH�³ORQJ�WHUP�SXUSRVHV�SXUVXLQJ´�DVVHVVLQJ�WKH�WHQGHQF\�WR�PDLQWDLQ�ORQJ�WHUP�DFWLRQV�DQG�

UHVLVW�WKH�WHPSWDWLRQ�WR�JLYH�XS�GHVSLWH�IDLOXUH��³FXUUHQW�SXUSRVHV�SXUVXLQJ´�DVVHVVLQJ�WKH�

DELOLW\�WR�SHUVLVW�LQ�WKH�VKRUW�WHUP�WDVNV�LQ�WKH�IDFH�RI�REVWDFOHV��DQG�³UHFXUUHQFH�RI�XQDWWDLQHG�

SXUSRVHV´�DVVHVVLQJ�WKH�SURSHQVLW\�WR�FRQWLQXH�SULRU�LPSRUWDQW�JRDOV��&RQVWDQWLQ�HW�DO����������

7KH�KLJKHU�WKH�WRWDO�VFRUH��WKH�PRUH�ZLOOLQJ�DQ�LQGLYLGXDO�WR�SHUVLVW�
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&KDSWHU�,,

/LWHUDWXUH�5HYLHZ

(PRWLRQDO�5HDFWLYLW\�

&RXJOH�DQG�FROOHDJXHV��������OLPLWHG�WKH�GHILQLWLRQ�RI�HPRWLRQDO�UHDFWLYLW\�WR�³WKH�

PDJQLWXGH�RI�RQH¶V�UHDFWLRQ�WRZDUGV�D�SURPSW�WKDW�LV�HPRWLRQDOO\�LPSRUWDQW�WR�WKHP´��,Q�

FRQWUDVW��1RFN�HW�DO� �������WHUPHG�HPRWLRQDO�UHDFWLYLW\��DOVR�NQRZQ�DV�HPRWLRQDO�

YXOQHUDELOLW\��DV�RQH¶V�GHJUHH�RI�XQGHUJRLQJ�ERWK�SRVLWLYH�DQG�QHJDWLYH�HPRWLRQV��D��ZKHQ�

UHDFWLQJ�WR�YDVW�GLVSRVLWLRQ�RI�VWLPXOL��WHUPHG�HPRWLRQ�VHQVLWLYLW\����E��YHKHPHQWO\��FRLQHG�

HPRWLRQ�LQWHQVLW\���EHVLGHV��F��IRU�DQ�H[WHQVLYH�SHULRG�RI�WLPH�EHIRUH�WKH�KHLJKWHQHG�RU�

SOXPPHWHG�HPRWLRQV�UHWXUQ�WR�KRPHRVWDVLV�OHYHO�RI�DURXVDO��QDPHG�HPRWLRQ�SHUVLVWHQFH���)RU�

LQVWDQFH��LI�DQ�LQGLYLGXDO�UHDFWV�VWURQJO\��HJ��IXULRXV��VFUHDPLQJ��WR�D�VWLPXOL��HJ��IULHQG�

VKRZLQJ�XS�ODWH�IRU�D�GDWH��IRU�D�IHZ�GD\V�EHIRUH�IRUJLYLQJ�WKH�IULHQG��WKH�SHUVRQ�LV�

FRQVLGHUHG�WR�EH�RI�KLJK�HPRWLRQDO�UHDFWLYLW\��0HDQZKLOH��WKHUH�LV�D�IRXUWK�HOHPHQW�LQ�

HPRWLRQDO�UHDFWLYLW\��WKDW�LV�WKH�WKUHVKROG�RI�DFWLYDWLRQ��ZKLFK�HVVHQWLDOO\�PHDQV�WKH�OHYHO�RI�

LQWHQVLW\�RI�DQ�HPRWLRQDO�VWLPXOXV�QHHGHG�WR�DFWLYDWH�DQ�HPRWLRQDO�UHVSRQVH��

(PRWLRQDO�UHDFWLYLW\�LV�XVXDOO\�FRQFHSWXDOLVHG�DV�DQ�HOHPHQW�RI�HPRWLRQ�UHJXODWLRQ�

�%HFHUUD�	�&DPSLWHOOL���������%HIRUH�UHVHDUFKHUV�SLQSRLQWHG�WKLV�WHUP��HPRWLRQDO�UHDFWLYLW\�

ZDV�ILUVW�VWXGLHG�DV�WKH�VSHFLILF�HPRWLRQV�H[SHULHQFHG�E\�LQGLYLGXDOV�ZLWK�SV\FKRSDWKRORJ\��

8QWLO�PRUH�UHFHQWO\��UHVHDUFKHUV�KDYH�GLVFRYHUHG�WKDW�GLIILFXOWLHV�LQ�UHJXODWLQJ�HPRWLRQV�DUH�D�

FRQWULEXWLQJ�IDFWRU�UHVXOWLQJ�LQ�YDULRXV�SV\FKRORJLFDO�GLVRUGHUV��1RFN�HW�DO��������� (PRWLRQDO�

UHDFWLYLW\�LV�FRQVLGHUHG�RQH�RI�WKH�VWDUWLQJ�SRLQWV�RI�KRZ�DQ�LQGLYLGXDO�H[SHULHQFHV�HPRWLRQ�

DQG�WKXV�FDXVDOO\�LQIOXHQFHV�RQH¶V�FDSDELOLW\�RI�HPRWLRQ�UHJXODWLRQ�DIWHU�WKH�SHUVRQ�KDV�KDG�

DQ�HPRWLRQDO�H[SHULHQFH��%HFHUUD�	�&DPSLWHOOL���������

(PRWLRQDO�UHJXODWLRQ�LQYROYHV�ERWK�LQWHUQDO�DQG�H[WHUQDO�SURFHVVHV�ZKLFK�SXUSRVHV�

DUH�WR�PRQLWRU��HYDOXDWH��DQG�FKDQJH�HPRWLRQDO�UHVSRQVHV��(PRWLRQDO�UHJXODWRU\�VWUDWHJLHV�
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OLNH�KLJKHU�H[SUHVVLYH�FRQFHDOPHQW�DQG�ORZHU�FRJQLWLYH�UH�HYDOXDWLRQ�PD\�EH�OLQNHG�WR�

KHLJKWHQHG�SV\FKRSDWKRORJ\��*URVV�	�-RKQ���������(IWHNKDUL�DQG�FROOHDJXHV�KDYH�IRXQG�WKDW�

SHRSOH�FDQ�EH�GLYLGHG�LQWR�IRXU�HPRWLRQDO�UHJXODWRU\�JURXSV��KLJK�UHJXODWRUV��KLJK�

UHDSSUDLVHUV�ORZ�VXSSUHVVRUV��PRGHUDWH�UH�HYDOXDWRUV�ORZ�VXSSUHVVRUV��DQG�ORZ�UHJXODWRUV��

/RZ�UHJXODWRUV��KLJK�HPRWLRQDO�UHDFWLYLW\��DUH�WKRVH�WKDW�KDYH�GLIILFXOWLHV�PDQDJLQJ�WKHLU�

HPRWLRQV�HIIHFWLYHO\�DQG�DUH�PRUH�SURQH�WR�SV\FKRSDWKRORJ\�VXFK�DV�GHSUHVVLRQ��DQ[LHW\��DQG�

SRVWWUDXPDWLF�VWUHVV�GLVRUGHU��376'���0HDQZKLOH��WKRVH�ZLWK�UHFXUUHQW�DQG�HIIHFWLYH�XVH�RI�

UHDSSUDLVDO�DV�ZHOO�DV�ORZHU�OHYHO�RI�VXSSUHVVLRQ�ZHUH�IRXQG�WR�KDYH�WKH�ORZHVW�OHYHOV�RI�

SV\FKRSDWKRORJLFDO�V\PSWRPV��LQGLFDWLQJ�WKDW�KLJK�UHDSSUDLVDO�DQG�ORZ�VXSSUHVVLRQ�PD\�EH�

WKH�PRVW�DGDSWLYH�FRPELQDWLRQ�IRU�HPRWLRQDO�UHJXODWLRQ��(IWHNKDUL�HW�DO���������

,Q�VKRUW��HPRWLRQDO�UHDFWLYLW\�LV�D�VHW�RI�FRQFLVH�VWDWHV�WKDW�IDFLOLWDWHV�VXUYLYDO�ZKLFK�KHOSV�

SUHSDUH�KXPDQV�WR�DFW��7RRE\�	�&RVPLGHV���������DOORZLQJ�WKHP WR�GLVWLQJXLVK�EHWZHHQ�

IDYRXUDEOH�DQG�XQIDYRXUDEOH�SURPSWV��UHVXOWLQJ�LQ�WKHP�H[KLELWLQJ�EHKDYLRU�UHVSRQVHV�WR�

UHDFW�WR�WKH�SURPSW��%HFHUUD�	�&DPSLWHOOL���������

/HDUQHG�+HOSOHVVQHVV

/HDUQHG�KHOSOHVVQHVV�LV�ILUVW�GLVFRYHUHG�LQ�DQLPDOV�ZKHQ�WKH\�IDLO�WR�HVFDSH�IURP�

DYHUVLYH�VLWXDWLRQ�HYHQ�WKH�FKDQFH�LV�DYDLODEOH�DIWHU�D�VHULHV�RI�XQHVFDSDEOH�RU�XQFRQWUROODEOH�

GLVWUHVVLQJ�VWLPXODWLRQ��6HOLJPDQ�	�0DLHU���������7KH�OHDUQHG�KHOSOHVVQHVV�LV�FDXVHG�DQG�

FKDUDFWHUL]HG�E\�SHUFHLYHG�XQFRQWUROODELOLW\�RI�VLWXDWLRQV�DQG�LQGHSHQGHQFH�RI�SHUVRQDO�

UHVSRQVH�DQG�RXWFRPH��0DLHU�	�6HOLJPDQ��������6HOLJPDQ�	�0DLHU���������2WKHU�WKDQ�WKDW��

0DLHU�DQG�6HOLJPDQ��������VWDWHG�WKDW�XQFRQWUROODELOLW\�RI�VLWXDWLRQV�LV�HQVXHG�E\�WKUHH�

GHILFLWV��ZKLFK�DUH�PRWLYDWLRQDO��FRJQLWLYH��DQG�HPRWLRQDO�GHILFLWV��:KHQ�DQ�LQGLYLGXDO�LV�

FRQVLVWHQWO\�H[SRVHG�WR�XQFRQWUROODEOH�HYHQWV��WKH�VXEVHTXHQW�PRWLYDWLRQ�RI�UHVSRQVH�WR�RWKHU�

DYHUVLYH�HYHQWV�ZLOO�GHFOLQH��&RJQLWLYHO\��XQFRQWUROODELOLW\�RI�HYHQWV�ZLOO�FDXVH�DQ�LQGLYLGXDO�

WR�OHDUQ�WKH�QRQ�FRQWLQJHQF\�LQ�WKH�DFWLRQ�DQG�RXWFRPH��WKXV�WKH�LQGLYLGXDO�ZLOO�IDLO�WR�OHDUQ�
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WKH�HIIHFWLYHQHVV�RI�KLV�RU�KHU�DFWLRQ�HYHQ�LI�LW�VXFFHVVIXOO\�SURGXFHV�UHLQIRUFHPHQW�ODWHU�RQ��

(PRWLRQDO�ZLVH��LQGLYLGXDOV�H[SRVHG�WR�XQFRQWUROODEOH�HYHQWV�DUH�FRQVWDQWO\�GLVUXSWHG�

HPRWLRQDOO\��WKHUHIRUH�WKRVH�ZLWK�KLJKHU�OHDUQHG�KHOSOHVVQHVV�DUH�PRUH�SURQH�WR�GHYHORS�

DQ[LHW\�DQG�GHSUHVVLRQ��0DLHU�	�6HOLJPDQ��������0LOOHU�	�6HOLJPDQ���������

)HUUDQGL]�DQG�3DUGR¶V��������UHVHDUFK�VWXG\�RQ�OHDUQHG�KHOSOHVVQHVV�DOVR�GLVFRYHUHG�

WKDW�XQSUHGLFWDELOLW\�DQG�XQFRQWUROODELOLW\�RI�WKH�DYHUVLYH�VLWXDWLRQ�EULQJ�GLIIHUHQW�LPSDFWV�RQ�

WKH�VXEMHFW��7KH\�FRQFOXGHG�WKDW�XQSUHGLFWDEOH�QHJDWLYH�VWLPXOL�OHDG�WR�JHQHUDOL]HG�

DVVRFLDWLYH�GHILFLWV�ZKLOH�XQFRQWUROODEOH�QHJDWLYH�VWLPXOL�LQGXFH�PRWLYDWLRQDO�GHILFLWV��

+RZHYHU��RQO\�WKH�SUHVHQFH�RI�ERWK�ZLOO�OHDG�WR�OHDUQHG�KHOSOHVVQHVV��ZKHUH�DQ�LQGLYLGXDO�

SHUFHLYHV�WKH�DGYHUVLW\�LV�VWDEOH��JHQHUDOL]HG��DQG�XQFKDQJHDEOH��PRWLYDWLRQDO�GHILFLW��

%HVLGHV��VRPH�UHVHDUFKHUV�KDG�VWXGLHG�WKH�OHDUQHG�LQGXVWULRXVQHVV�DQG�OHDUQHG�KHOSOHVVQHVV�DV�

WKH�SHUFHSWLRQ�RI�SHUVRQDO�DJHQF\�UHVXOWHG�IURP�OHDUQLQJ�KLVWRU\��)RU�LQVWDQFH��$PVHO��������

VWDWHG�WKDW�IUXVWUDWLRQ�RYHU�UHZDUG�DQWLFLSDWLRQ�LV�DYHUVLYH�EXW�LW�FDQ�HLWKHU�PRWLYDWH�

LQGLYLGXDO¶V�DYRLGDQFH�RU�FRQWLQXRXV�SHUVLVWHQFH�WR�DFKLHYH D�JRDO��6XSSRUWHG�E\�(LVHQEHUJHU�

��������WKH\�DVVHUWHG�WKDW�LI�SHUVLVWHQFH�LV�UHLQIRUFHG��HYHQ�HIIRUW�LV�GLVFRPIRUWLQJ��WKH�

SHUFHLYHG�GLVWUHVV�ZLOO�DOOHYLDWH��DQG�WKH�WROHUDQFH�WR�IUXVWUDWLRQ�RU�GLVWUHVV�ZLOO�LQFUHDVH��7KLV�

LV�GXH�WR�WKH�UHDVRQ�WKDW�UHLQIRUFHPHQW�RQ�KLJK�SHUIRUPDQFH�FDQ�UHGXFH�WKH�DYHUVHQHVV�RI�

HIIRUW��(LVHQEHUJHU���������7KH�DERYH�ZHUH�WHUPHG�DV�OHDUQHG�LQGXVWULRXVQHVV�DQG�VHHQ�DV�D�

FRQFHSW�PLUURULQJ�DQRWKHU�FRQFHSW�FDOOHG�³OHDUQHG�KHOSOHVVQHVV´��0DLHU�	�6HOLJPDQ��������

3HUVLVWHQFH

3HUVLVWHQFH�LV�GHILQHG�DV�WKH�TXDOLW\�RI�ZRUNLQJ�RQ�D�GLIILFXOW�SUREOHP�WR�UHDFK�WKH�

JRDO��&KULVWHQVHQ�	�.QH]HN���������3HUVLVWHQFH�ZDV�ZLGHO\�XVHG�DV�WKH�FRQFHSW�WR�SUHGLFW�

FHUWDLQ�EHKDYLRU�VXFK�DV�VFKRRO�GURSRXW��9DOOHUDQG�HW�DO���������+DUGUH�	�5HHYH���������

VPRNLQJ��6WHLQEHUJ�HW�DO���������DQG�GLVWUHVV�WROHUDQFH��'DXJKWHUV�HW�DO���������(OOLV�HW�DO���

������&RXJOH�HW�DO���������



,1',9,'8$/�',))(5(1&(6�,1�',675(66�72/(5$1&( ��

6HOI�GHWHUPLQDWLRQ�WKHRU\�ZDV�RIWHQ�XVHG�LQ�WKH�VWXG\�LQYHVWLJDWLQJ�WKH�FRUUHODWLRQ�

EHWZHHQ�IDFWRUV�WKDW�FRQWULEXWH�WR�SHUVLVWHQFH��6WXG\�FRQGXFWHG�E\�9DOOHUDQG�DQG�FROOHDJXHV�

�������ZDV�LQYHVWLJDWLQJ�WKH�UROH�RI�PRWLYDWLRQ�LQ�KLJK�VFKRRO�GURSRXW��7KH�UHVXOWV�VKRZ�WKDW�

VWXGHQWV�ZLWK�ORZHU�DXWRQRP\��SRRU�UHODWLRQV�ZLWK�WHDFKHUV�DQG�SDUHQWV��DQG�ORZ�VHOI�

FRPSHWHQFH�FRUUHODWH�ZLWK�ORZHU�SHUVLVWHQFH��WKHUHIRUH�OHDGV�WR�VFKRRO�GURSRXW��$�VLPLODU�

WRSLF�ZDV�IXUWKHU�H[SORUHG�E\�+DUGUH�DQG�5HHYH��������E\�H[DPLQLQJ�WKH�FRUUHODWLRQ�RI�

PRWLYDWLRQDO�DQG�SHUVLVWHQFH�DPRQJ�VWXGHQWV�IURP�UXUDO�DUHDV��%DVHG�RQ�VHOI�GHWHUPLQDWLRQ�

WKHRU\��IRXQG�WKDW�DOWKRXJK�UXUDO�VWXGHQWV¶�KDYH�OLPLWHG�H[WHUQDO�UHVRXUFHV��WKHLU�SHUFHLYHG�

WHDFKHU�DXWRQRP\�VXSSRUW�DQG�SHUFHLYHG�FRPSHWHQFH�ZRXOG�SUHGLFW�WKHLU�VFKRRO�SHUIRUPDQFH�

DQG�KHQFH�DFW�DV�DQ�LQWULQVLF�PRWLYDWLRQ�WR�SHUVLVW�DFDGHPLFDOO\��,Q�VKRUW��WKH SHUFHLYHG�

PRWLYDWLRQDO�IDFWRUV�WKDW�ZLOO�FRQWULEXWH�WR�KLJKHU�SHUVLVWHQFH�LV�GLVWLQFW�DPRQJ�LQGLYLGXDOV�

2Q�WKH�RWKHU�KDQG��WKH�VWXG\�UHJDUGLQJ�WKH�UROH�RI�SULGH�LQ�SUHGLFWLQJ�WKH�SHUVLVWHQW�

EHKDYLRU�ZDV�LQLWLDWHG�E\�:LOOLDPV�	�'HVWHQR���������7KH\�IRXQG�WKDW�SHRSOH�DUH�PRUH�OLNHO\�

WR�SHUVLVW�ORQJHU�RQ�WHGLRXV�DQG�HIIRUWIXO�WDVNV�ZKHQ�WKHLU�LQLWLDO�VRXUFH�RI�SULGH�LV�WKUHDWHQHG��

+RZHYHU��WKH\�KDYH�GLVWLQJXLVKHG�WKH�FRQFHSW�RI�SULGH�IURP�VHOI�HVWHHP�DQG�JHQHUDO�

SRVLWLYLW\�DQG�FRQFOXGHG�WKHVH�WZR�TXDOLWLHV�DUH�QRW�DVVRFLDWHG�ZLWK�LQFUHDVHG�SHUVHYHUDQFH��

%DVHG�RQ�WKH�SURYHQ�UHODWLRQVKLS�EHWZHHQ�PRWLYDWLRQ�DQG�SHUVLVWHQFH��:RROOH\�DQG�)LVKEDFK�

�������KDV�FDUULHG�RXW�D�VWXG\�WR�FRPSDUH�WKH�HIIHFW�RI�LPPHGLDWH�UHZDUGV�DQG�GHOD\HG�

UHZDUGV��7KH�VWXGLHV�ZHUH�FRQGXFWHG�LQ�WKUHH�GLIIHUHQW�VHWWLQJV��ZKLFK�ZHUH�KHDOWK\�GLHW��

VFKRRO�DVVLJQPHQW�DQG�ZRUNRXW��:LWKLQ�DOO�WKH�VHWWLQJV��WKH�HIIHFW�RI�LPPHGLDWH�UHZDUGV�LQ�

ERRVWLQJ�WKH�SHUVLVWHQFH�RI�WKH�SDUWLFLSDQWV�ZHUH�KLJKHU�WKDQ�WKH�GHOD\HG�UHZDUGV��

(PRWLRQDO�5HDFWLYLW\�DQG�'LVWUHVV�7ROHUDQFH

,QGLYLGXDOV�ZLWK�KLJKHU�HPRWLRQDO�UHDFWLYLW\�DUH�ERXQG�ZLWK�KLJKHU�WHQGHQF\�WR�KDYH�

GLIILFXOWLHV�UHJXODWLQJ�HPRWLRQV��ZKLFK�LQ�WXUQ�PD\�OHDG�WR�YDULRXV�W\SHV�RI�SV\FKRSDWKRORJ\��

LQFOXGLQJ�PRRG�GLVRUGHUV��DQ[LHW\�GLVRUGHUV��HDWLQJ�GLVRUGHUV��SHUVRQDOLW\�GLVRUGHUV��DQG�VHOI�
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PXWLODWLQJ�WKRXJKWV�DQG�DFWLRQV��1RFN�HW�DO����������7KHVH�SV\FKRORJLFDO�GLVRUGHUV�DUH�DOVR�

IRXQG�WR�EH�OLQNHG�WR�WKH�LPSDLUPHQW�RI�GLVWUHVV�WROHUDQFH��/H\UR�HW�DO����������ZKHUHE\�

GLVWUHVV�WROHUDQFH�LV�D�ULVN�RU�PDLQWHQDQFH�IDFWRU�FRQWULEXWLQJ�DPRQJ�LQGLYLGXDOV�KDYLQJ��RU�

DW�ULVN�IRU��YDULRXV�SV\FKRORJLFDO�GLVRUGHUV��(DUOLHU�VWXGLHV�KDYH�DOVR�SRLQWHG�RXW�WKH�SRVLWLYH�

UHODWLRQVKLS�EHWZHHQ�KHLJKWHQHG�HPRWLRQDO�UHDFWLYLW\�ZLWK�EHKDYLRXUDO�LQKLELWLRQ�DV�ZHOO�DV�

FHUWDLQ�DIIHFWLYH�DVSHFWV�VXFK�DV�IHDU��IUXVWUDWLRQ��DQG�DJJUHVVLRQ��\HW�KDV�QHJDWLYH�

UHODWLRQVKLS�ZLWK�LQKLELWRU\�FRQWURO��(LVHQEHUJ�HW�DO���������(LVHQEHUJ�HW�DO���������)DEHV�HW�

DO���������.DJDQ��������

$FFRUGLQJ�WR�&RRPEHV�HW�DO����������EHKDYLRUDO�LQKLELWLRQ�LV�D�UHJXODWLQJ�IDFWRU�RI�

IHHOLQJV�DQG�DFWLRQV�ZKLFK�LV�WULJJHUHG�ZKHQ�DQ�LQGLYLGXDO�LV�H[SRVHG�WR�DYHUVLYH�VWLPXOL�RU�

UHFHLYHV�PHVVDJHV�UHODWHG�WR�SXQLVKPHQW��QRQ�UHZDUG��DQG�XQXVXDO�SURPSWV��7KLV�LQ�WXUQ�

ZRXOG�UHVXOW�LQ�LQWHQVH�HPRWLRQDO�UHVSRQVHV��KLJK�HPRWLRQDO�UHDFWLYLW\��LQFOXGLQJ�LQFUHDVHG�

DURXVDO�DQG�DWWHQWLRQ��DOOHYLDWHG�DQ[LHW\��VXEPLVVLYH�DYRLGDQFH��DQG�LPSHGLPHQW�RI�DFWLRQV�

WKDW�PD\�OHDG�WR�XQIDYRXUDEOH�RXWFRPHV��ZKLFK�DUH�FKDUDFWHULVWLFV�WKDW�FDQ�DOVR�EH�IRXQG�

DPRQJ�LQGLYLGXDOV�ZLWK�ORZ�GLVWUHVV�WROHUDQFH�ZKHQ�H[SRVHG�WR�DYHUVLYHQHVV�RU�VWUHVVRUV�

7KH�VWDWHPHQW�E\�&RRPEHV�HW�DO���������LV�LQ�OLQH�ZLWK�+D\HV�HW�DO���������WKDW�

VXJJHVWHG�WKDW�LQGLYLGXDOV�SUHVHQWHG�ZLWK�VHULRXV�EHKDYLRXUDO�LVVXHV�PD\�EH�DWWHPSWLQJ�WR�

HVFDSH�RU�VWHHU�FOHDU�RI�WKH�XQSOHDVDQW��DYHUVLYH�VWDWH�RI�LQWHQVH��LQWROHUDEOH�HPRWLRQDO�

UHDFWLYLW\��)RU�LQVWDQFH��PRRG��DQ[LHW\��DQG�HDWLQJ�GLVRUGHUV�DV�ZHOO�DV�QRQ�VXLFLGDO�VHOI�

PXWLODWLQJ�EHKDYLRXUV�DQG�VXLFLGH�DWWHPSWV�KDYH�DOO�EHHQ�VXJJHVWHG�DV�DWWHPSWV�WR�VWD\�DZD\�

IURP�VWURQJ��DYHUVLYH��LQWROHUDEOH�FRJQLWLYH�RU�HPRWLRQDO�VWDWHV�RU�H[SHULHQFHV��1RFN�HW�DO���

�������$FFRUGLQJ�WR�=YROHQVN\�HW�DO����������DOO�WKH�DIRUHPHQWLRQHG�GLVRUGHUV��QRQ�VXLFLGDO�

VHOI�LQMXU\�EHKDYLRXU��VXLFLGDO�WHQGHQFLHV��DV�ZHOO�DV�VXEVWDQFH�XVH�GLVRUGHUV�KDYH�DOO�EHHQ�

SURSRVHG�WR�EH�UHODWHG�WR�ORZ�GLVWUHVV�WROHUDQFH�DQG�KLJK�HPRWLRQDO�UHDFWLYLW\��LQGLFDWLQJ�WKHUH�

LV�D�QHJDWLYH�DVVRFLDWLRQ�EHWZHHQ�WKH�WZR�FRQVWUXFWV��DV�%UXQV DQG�FROOHDJXHV �������VWDWHG�
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WKDW�WKRVH�ZKR�UHDFW�PRUH�LQWHQVHO\�WR�WKHLU�HPRWLRQV �KLJKHU�HPRWLRQDO�UHDFWLYLW\��KDYH�

ORZHU�GLVWUHVV�WROHUDQFH�

/HDUQHG�+HOSOHVVQHVV�DQG�'LVWUHVV�7ROHUDQFH

7KH�UHODWLRQVKLS�RI�OHDUQHG�KHOSOHVVQHVV�DQG�GLVWUHVV�WROHUDQFH�LV�ILUVW�SURSRVHG�E\�

6RPPHUV��������EDVHG�RQ�WKH�PRGHO�RI�LQGLYLGXDO�GLIIHUHQFH�IDFWRUV�RI�GLVWUHVV�WROHUDQFH�

�/\QFK�	�0L]RQ���������6RPPHUV�EHOLHYHG�WKDW�WKHUH�LV�D�FRQWLQXXP�EHWZHHQ�KLJK�OHDUQHG�

LQGXVWULRXVQHVV�DQG�KLJK�OHDUQHG�KHOSOHVVQHVV��$OVR��KH�SRVWXODWHG�WKDW�SHRSOH�ZLWK�KLJK�

OHDUQHG�KHOSOHVVQHVV�GR�QRW�EHOLHYH�LQ�SHUVRQDO�DJHQF\�PRUH�WKDQ�SHRSOH�ZLWK�ORZ�

LQGXVWULRXVQHVV�GR��EHFDXVH�ORZ�LQGXVWULRXVQHVV�LV�FKDUDFWHUL]HG�E\�WKH�KLVWRU\�RI�EHLQJ�

UHLQIRUFHG�IRU�ORZ�HIIRUW��LQVWHDG�RI�ORVV�RI�FRQWURO�RYHU�VLWXDWLRQV��ZKHUHDV�KLJK�OHDUQHG�

KHOSOHVVQHVV�LV�WKH�SHUFHLYHG�IXWLOLW\�RI�RQH¶V�HIIRUW�LQ�FKDQJLQJ�WKH�RXWFRPH��6LQFH�WKH�

FRQWLQXXP�RI�OHDUQHG�LQGXVWULRXVQHVV�± OHDUQHG�KHOSOHVVQHVV�LV�QRW�HPSLULFDOO\�VWXGLHG��WKH�

H[WDQW�OLWHUDWXUH�IRFXVLQJ�RQ�WKH�DVVRFLDWLRQ�EHWZHHQ�OHDUQHG�KHOSOHVVQHVV��WKH�RSSRVLWH�RI�

OHDUQHG�LQGXVWULRXVQHVV��DQG�GLVWUHVV�WROHUDQFH�LV�KDUGO\�IRXQG��RU�GRHV�QRW�GLUHFWO\�H[SODLQ�

WKH�DVVRFLDWLRQV�HYHQ�LI�LW�H[LVWV��7KHUHIRUH��WKH�IROORZLQJ�UHYLHZ�ZLOO�EH�IRFXVLQJ�RQ�WKH�

PL[WXUH�RI�VWXGLHV�DERXW�ERWK�OHDUQHG�KHOSOHVVQHVV�DQG�OHDUQHG�LQGXVWULRXVQHVV�DQG�LWV�OLQN�

ZLWK�GLVWUHVV�WROHUDQFH��

2QH�VWXG\�FRQGXFWHG�E\�(LVHQEHUJHU�HW�DO���������VKRZHG�WKDW�UDWV�WKDW�DUH�

FRQWLQJHQWO\�UHLQIRUFHG�IRU�H[SHQGLQJ�KLJKHU�HIIRUW�FRPSDUHG�WR�WKH�UDWV�LQ�FRQWURO�JURXS�

UHLQIRUFHG�IRU�VPDOO�RU�QR�HIIRUW�LQ�WKH�SUH�WUHDWPHQW�RI�H[SHULPHQW�GLVSOD\HG�KLJKHU�

LPPXQLW\�WR�VXEVHTXHQW�QRQ�FRQWLQJHQW�DQG�PRUH�DYHUVLYH�FRQGLWLRQ�LQ�RUGHU�WR�JHW�D�ODUJHU�

UHZDUG��7KLV�PHDQV��ZKHQ�KLJK�HIIRUW��LQ�FRQWUDVW�WR�ORZ�HIIRUW��LV�UHLQIRUFHG��LW�ZLOO�

VWUHQJWKHQ�WKH�OHDUQHG�LQGXVWULRXVQHVV�DQG�FRQVHTXHQWO\�LQFUHDVHV�WKH�WROHUDQFH�WR�GLVWUHVV�RU�

GLVFRPIRUW��$OVR��WKH�VHQVDWLRQ�RI�KLJK�HIIRUW�SDLUHG�ZLWK�UHLQIRUFHPHQW�PDNHV�WKH�LQGLYLGXDO�

³IHHO�JRRG´�IRU�WKH�DFW�RI�VSHQGLQJ�HIIRUW��LQVWHDG�RI�D�SDUWLFXODU�NLQG�RI�HIIRUW��DQG�WKDW�
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FRXQWHUDFWV�WKH�³PLVHU\´�RI�HIIRUW��WKXV WKH�LQGLYLGXDO�ZLOO�EH�PRUH�OLNHO\�WR�JHQHUDOL]H�WKH�

HIIRUW�DQG�GLVWUHVV�WROHUDQFH�LQ�WKH�IXWXUH��7KLV�LV�RQH�RI�WKH�VWXGLHV�WKDW�H[SODLQHG�WKH�

UHODWLRQVKLS�EHWZHHQ�OHDUQHG�LQGXVWULRXVQHVV�DQG�GLVWUHVV�WROHUDQFH�

/HDUQHG�KHOSOHVVQHVV�PD\�EH�UHODWHG�WR�GLVWUHVV�WROHUDQFH�ZKHQ�DQ�LQGLYLGXDO�EHOLHYHV�

WKDW�KH�RU�VKH�FDQQRW�SUHGLFW�WKH�XQSOHDVDQW�VLWXDWLRQ��DQG�HYHQ�LI�KH�VKH�GRHV��WKH�VLWXDWLRQ�

FDQQRW�EH�DOWHUHG��WKH�LQGLYLGXDO�ZLOO�EH�PRUH�OLNHO\�WR�VHH�WKH�XQSOHDVDQW�HYHQWV�DV�

GLVWUHVVLQJ�DQG�LQWROHUDEOH�DV�FRPSDUHG�WR�WKRVH�ZKR�KDYH�EHHQ�FRQWLQJHQWO\�UHLQIRUFHG�

�OHDUQHG�LQGXVWULRXVQHVV���,W�LV�UHSRUWHG�WKDW�IUXVWUDWLRQ�LQWROHUDQFH�LV�UHODWHG�WR�OHDUQHG�

KHOSOHVVQHVV�EHFDXVH�VWXGHQWV¶�SHUFHSWLRQ�WKDW�IUXVWUDWLQJ�HYHQWV�DUH�XQEHDUDEOH�LV�DVVRFLDWHG�

ZLWK�WKH�YLHZ�WKDW�WKH�DGYHUVH�VLWXDWLRQV�DV�XQFKDQJHDEOH��)LOLSSHOOR�HW�DO����������&LWLQJ�WKH�

DUWLFOH�RI�+DUULQJWRQ���������DGYHUVLW\�GRHV�QRW�QHFHVVDULO\�OHDG�WR�SV\FKRORJLFDO�GLVWXUEDQFH��

EXW�LW�LV�WKH�PDWWHU�RI�LQGLYLGXDO¶V�EHOLHI�DQG�DFFHSWDQFH�WRZDUG�GLVWUHVV��)RU�LOOXVWUDWLRQ��D�

SHUVRQ�FRQVWDQWO\�IDLOV�KLV�H[DPLQDWLRQ�QR�PDWWHU�KRZ�KDUG�KH�VWXGLHV�PD\�WKLQN�KLV�HIIRUW�DV�

SRLQWOHVV�LQ�FKDQJLQJ�WKH�RXWFRPH��WKXV�KH�ZLOO�VHH�WKH�H[DPLQDWLRQ�DV�GLVWUHVVLQJ��DQG�

HYHQWXDOO\�GHYHORS�LQWROHUDQFH�WRZDUG�WKH�GLVWUHVV�RU�JLYH�XS�RQ�FRQWLQXRXV�HIIRUW��,Q�VXP��LW�

LV�K\SRWKHVL]HG�WKDW�KLJK�OHDUQHG�KHOSOHVVQHVV�LV�DVVRFLDWHG�ZLWK�ORZ�GLVWUHVV�WROHUDQFH�

3HUVLVWHQFH�DQG�'LVWUHVV�7ROHUDQFH

3HUVLVWHQFH�LV�GHILQHG�DV�DQ�LQGLYLGXDO�WUDLW�OLNH�GLPHQVLRQ�RI�WHPSHUDPHQW�DVVRFLDWHG�

WR�WKH�SURQHQHVV�WR�FDUU\�RQ�D�EHKDYLRU�DVVRFLDWHG�ZLWK�UHZDUG�FRQWLQJHQFLHV���&ORQLQJHU�HW�

DO���������%DUNOH\���������$FFRUGLQJ�WR�WKH�PRGHOV�RI�SHUVRQDOLW\�GHYHORSHG�E\�&ORQLQJHU�

DQG�FROOHDJXHV���������SHUVLVWHQFH�LV�YLHZHG�DV�D�VXEWUDLW�RI�KLJKHU�RUGHU�UHZDUG�GHSHQGHQFH�

FRQVWUXFW��7KLV�SHUVSHFWLYH�LV�SDUDOOHO�ZLWK�WKH�SHUVSHFWLYH�LQ�OHDUQHG�LQGXVWULRXVQHVV�WKHRU\��

,QGLYLGXDOV�ZLWK�KLJK�SHUVLVWHQFH�WUDLW�KDYH�D�SURSHQVLW\�WR�PDLQWDLQ�RQ�WDVNV�GHVSLWH�LUULWDWLRQ�

DQG�GLVVDWLVIDFWLRQ�ZKHQ�UHODWHG�WR�UHZDUG�FRQWLQJHQFLHV��(LVHQEHUJHU�HW�DO����������%DVHG�RQ�

WKLV�SHUVSHFWLYH��WKH�OLQN�EHWZHHQ�SHUVLVWHQFH�DQG�GLVWUHVV�WROHUDQFH�KDV�HVWDEOLVKHG�DV�
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SHUVLVWHQFH�KDV�UHVHPEOHG�IHDWXUHV�ZLWK�GLVWUHVV�WROHUDQFH��1RQHWKHOHVV��WKH�UHZDUG�RULHQWHG�

IHDWXUH�RI�SHUVLVWHQFH�LV�GLVWLQFW�IURP�GLVWUHVV�WROHUDQFH�ZKLFK�LV�QRW�QHFHVVDULO\�UHZDUG�

GHSHQGHQW��=YROHQVN\�HW�DO���������2YHUDOO��SHUVLVWHQFH�LV�DQ�LQGLYLGXDO�VXEWUDLW�WKDW�

FRUUHODWHV�ZLWK�GLVWUHVV�WROHUDQFH�

3HUVLVWHQFH�WUDLW�LV�D�QHZERUQ�FRQFHSW�WKDW�LV�GLVWLQFW�IURP�WDVN�SHUVLVWHQFH��7DVN�

SHUVLVWHQFH�ZDV�JHQHUDOO\�XVHG�DV�D�EHKDYLRUDO�PHDVXUHPHQW�RI�GLVWUHVV�WROHUDQFH��)RU�

LQVWDQFH��3DFHG�$XGLWRU\�6HULDO�$GGLWLRQ�7DVN��3$6$7��DQG�0LUURU�7UDFLQJ�3HUVLVWHQFH�7DVN�

�0737��ZHUH�ZLGHO\�DGRSWHG�DV�WKH�PHDVXUHPHQW�RI�WDVN�SHUVLVWHQFH �'DXJKWHUV�HW�DO���������

(OOLV�HW�DO���������&RXJOH�HW�DO����������,W�LV�GLIIHUHQW�IURP�WKH�VHOI�UHSRUW�PHDVXUH�SHUVLVWHQFH�

DGRSWHG�LQ�WKLV�VWXG\��6WHLQEHUJ�	�:LOOLDPV��������KDV�FRQFHSWXDOL]HG�WKH�EHKDYLRUDO�

PHDVXUH�RI�SHUVLVWHQFH�DV�³VWDWH´�SHUVLVWHQFH� ZKLFK�LV�WKH�RXWFRPH�RI�RQH¶V�SHUVLVWHQFH��,Q�

FRQWUDVW��WKH�VHOI�UHSRUW�PHDVXUH�RI�SHUVLVWHQFH�ZDV�YLHZHG�DV�³WUDLW´�SHUVLVWHQFH�ZKLFK�FRXOG�

EH�XVHG�DV�D�SUHGLFWRU�RI�RQH¶V�SHUVLVWHQFH��,Q�DGGLWLRQ��WKH�LPSRUWDQFH�RI�PRWLYDWLRQDO�IDFWRUV�

RI�SHUVLVWHQFH�ZDV�HPSKDVL]HG�E\�(OOLV�DQG�FROOHDJXHV���������7KXV��0RWLYDWLRQDO�

3HUVLVWHQFH�6FDOH�ZLOO�EH�DSSOLHG�WR�HYDOXDWH�WKH�SHUVLVWHQFH�WUDLW�LQ�SUHGLFWLQJ�RQH¶V�GLVWUHVV�

WROHUDQFH�

$FFRUGLQJ�WR�=YROHQVN\�HW�DO����������ERWK�WDVN�SHUVLVWHQFH�DQG�VXEMHFWLYH�GLVWUHVV�DUH�

WKH�HVVHQWLDO�FRPSRQHQWV�RI�GLVWUHVV�WROHUDQFH� 7KH�FRUUHODWLRQ�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�

DQG�SHUVLVWHQFH�ZDV�IRXQG�DPRQJ�VPRNHUV��%URZQ�HW�DO����������$QRWKHU�VWXG\�FRQGXFWHG�E\�

(OOLV�HW�DO���������DPRQJ�PDMRU�GHSUHVVLYH�GLVRUGHU��0''��KDV�IRXQG�D�VLJQLILFDQW�

UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\��SHUVLVWHQFH�DQG�GHSUHVVLRQ�V\PSWRPV�E\�

H[DPLQLQJ�DOO�WKUHH�VHOI�UHSRUW��EHKDYLRUDO�DQG�SK\VLRORJLFDO�DVSHFWV�RI�UHVSRQVHV��,Q�

FRQFOXVLRQ��WKH�UHVXOWV�JHQHUDWHG�IURP�SDVW�VWXGLHV�DUH�WKH�HPSLULFDO�VXSSRUW�RI�RXU�

K\SRWKHVHV�
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(PRWLRQDO�5HDFWLYLW\�DQG�/HDUQHG�+HOSOHVVQHVV�

%DVHG�RQ�WKH�SDVW�VWXGLHV��DQ�DVVRFLDWLRQ�KDV�EHHQ�IRXQG�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�

DQG�OHDUQHG�KHOSOHVVQHVV DOWKRXJK�UHODWLYHO\�OLWWOH�VWXG\�GLUHFWO\�H[DPLQH�WKH�UHODWLRQVKLS�

EHWZHHQ�WKHVH�WZR�FRQVWUXFWV��,Q�RQH�VWXG\�FRQGXFWHG�E\�6WULJR�HW�DO���������DPRQJ�WKH�

\RXQJ�DGXOWV�ZLWK�DQG�ZLWKRXW�0DMRU�'HSUHVVLYH�'LVRUGHU �0''�� WKRVH SDUWLFLSDQWV�ZLWK�

0'' ZKR�VKRZHG�KLJKHU�HPRWLRQDO�UHDFWLYLW\��PHDVXUHG�E\�IXQFWLRQDO�PDJQHWLF�UHVRQDQFH�

LPDJLQJ�GHYLFH��ZHUH�IRXQG�WR�KDYH�KLJKHU�OHYHO�RI�SHUFHLYHG�KHOSOHVVQHVV�DIWHU�EHLQJ�

H[SRVHG�WR�D�VHULHV�RI�SDLQIXO�DQG�QRQ�SDLQIXO�VWLPXODWLRQ�LQ�DQ�H[SHULPHQWDO�VHWWLQJ��7KHVH�

UHVHDUFKHUV�FRQFOXGHG�WKDW�WKH�KHLJKWHQHG�EUDLQ�DFWLYLW\�RI�SHRSOH�ZLWK�0''�H[SODLQHG�WKH�

DVVRFLDWLRQ�EHWZHHQ�WKHLU�HPRWLRQDO�UHDFWLYLW\�DQG�VHQVH�RI�KHOSOHVVQHVV��+RZHYHU��ZKHWKHU�

WKLV�DVVRFLDWLRQ�H[LVW�LQ�WKH�JHQHUDO�SRSXODWLRQ�VWLOO�QHHGV�IXUWKHU�LQYHVWLJDWLRQ�

6LPLODUO\��DQRWKHU�VWXG\�FRQGXFWHG�LQ�WKH�SRSXODWLRQ�ZLWK�FKURQLF�LOOQHVV�RU�GLVDELOLW\�

�*LJQDF�HW�DO���������KDG�GLVFRYHUHG�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�DQG�

KHOSOHVVQHVV��U������  �����S����������7KRVH�VXEMHFWV�ZLWK�GLVDELOLW\�ZKRVH�DFWLYLWLHV�ZHUH�

VHYHUHO\�OLPLWHG�KDYH�JUHDWHU�VHQVH�RI�GHSHQGHQFH�RQ�RWKHUV��KHOSOHVVQHVV�DQG�GLIILFXOW\�ZLWK�

WKHLU�HPRWLRQV��+DYLQJ�D�KLJKHU�SHUFHLYHG�KHOSOHVVQHVV�LQ�WKHLU�FRQGLWLRQ�GXH�WR�WKH�LQFUHDVHG�

GHSHQGHQFH�RQ�RWKHUV�PDNHV�WKHP�HDVLHU�WR�KDYH�PRUH�QHJDWLYH�HPRWLRQ�DURXVDO�DQG�

GLIILFXOW\�LQ�UHJXODWLQJ�WKHLU�HPRWLRQV��

2WKHU�WKDQ�WKDW��'DYLHV�HW�DO���������LPSOLHG�WKDW�KLJK�UHDFWLYLW\�LQ�GLIIHUHQW�HPRWLRQV�

LV�IROORZHG�E\�GLIIHUHQW�SDWWHUQV�RI�EHKDYLRXU��ZKLOH�KLJKHU�VDGQHVV�UHDFWLYLW\�UHIOHFWV�

EHKDYLRXUDO�SDWWHUQV�VXFK�DV�KHLJKWHQHG�VDGQHVV��VRFLDO�GLVHQJDJHPHQW�DQG�KHOSOHVVQHVV��

$OVR��WKH�IHHOLQJ�RI�KHOSOHVVQHVV��JURXSHG�XQGHU�WKH�GHVWUXFWLYH�FRSLQJ�VW\OHV��ZDV�PRUH�

SURPLQHQW�DPRQJ�LQGLYLGXDOV�ZLWK�WHPSHUDPHQW�FKDUDFWHUL]HG�E\�KLJK�HPRWLRQDO�UHDFWLYLW\

ZLWKLQ WKH�VDPSOH�ZLWK�FDQFHUV��2QLV]F]HQNR�	�/DVNRZVND�������� ,W�LV�DOVR�UHSRUWHG�WKDW�

ORZ�HPRWLRQDO�UHDFWLYLW\�VHUYHV�DV�D�SURWHFWLYH�IDFWRU�IURP�WKH�GHYHORSPHQW�RI�LQWHUQDOL]LQJ�
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SUREOHPV�DPRQJ�FKLOGUHQ�VWUXFN�E\�SRYHUW\��ZKLFK�LV�DVVRFLDWHG�ZLWK�HOHYDWHG�VHQVH�RI�

KHOSOHVVQHVV��6KDSHUR�	�6WHLQEHUJ����������

%HVLGHV��6RPPHUV��������IRXQG�D�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�ERWK�RI�WKH�YDULDEOHV�

�U ���� ZLWKLQ�D�VDPSOH�ZLWK�KLVWRU\�RI�VHOI�GDPDJLQJ�EHKDYLRXUV� $JDLQ��6RPPHUV�

VXJJHVWHG�WKH�UHODWLRQVKLS�WR�EH�H[WHQGHG LQ�WKH�JHQHUDO�SRSXODWLRQ�DV�WKH�FRUUHODWLRQ�LV�

QHLWKHU GLUHFWO\�SDLG�DWWHQWLRQ�WR�QRU�EHLQJ�H[DPLQHG LQ�D�QRUPDO�SRSXODWLRQ��7KXV��WKH�

UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�DQG�OHDUQHG�KHOSOHVVQHVV LV�DGGHG�WR�RQH�RI�WKH�

K\SRWKHVHV�LQ�WKLV�VWXG\��

/HDUQHG�+HOSOHVVQHVV�DQG�3HUVLVWHQFH

%DVHG�RQ�OHDUQHG�KHOSOHVVQHVV�WKHRU\��RQH¶V�PRWLYDWLRQ�WR�FRSH�ZLWK�DYHUVLYH�

VLWXDWLRQV�JURXQGHG�RQ�WKH�DVVXPSWLRQ�WKDW�RQH¶V�UHDFWLRQV�ZRXOG�EULQJ�FKDQJHV�WR�WKH�

VLWXDWLRQV��0DLHU�	�6HOLJPDQ���������+RZHYHU��LQGLYLGXDOV�ZLWK�KLJK�OHDUQHG�KHOSOHVVQHVV�

LQWHUQDOL]HG�UHVSRQVH�RXWFRPH�LQGHSHQGHQFH�WKURXJK�SDVW�H[SHULHQFHV��7KLV�GLPLQLVKHG�WKH�

HIIRUW�WR�VXVWDLQ�LQ�D�WDVN�DV�WKH�LQGLYLGXDOV�EHOLHYH�WKDW�H[WUD�HIIRUW�ZRXOG�QRW�KHOS�WKH�

VLWXDWLRQ��6PDOOKHHU HW�DO���������

7KH�UHODWLRQVKLS�EHWZHHQ�OHDUQHG�KHOSOHVVQHVV�DQG�SHUVLVWHQFH�ZDV�IRXQG�ZLWKLQ�

VPRNHUV��$FFRUGLQJ�WR�%UDQGRQ�DQG�FROOHDJXHV���������VPRNHUV�ZKR�KDG�DFKLHYHG�

DEVWLQHQFH�IRU�DW�OHDVW���PRQWKV�LQ�WKH�SDVW�DUH�PRUH�OLNHO\�WR�SHUVLVW�LQ�WKH�SHUVLVWHQW�WDVN�

ORQJHU�WKDQ�WKRVH�ZKR�KDG�QHYHU�TXLW�VPRNLQJ��/LNHZLVH��QRQ�VPRNHUV�ZHUH�IRXQG�WR�EH�

PRUH�SHUVLVWHQW�WKDQ�VPRNHUV�LQ�WKH�PLUURU�WUDFLQJ�WDVN��7KH�SHUVLVWHQW�EHKDYLRUV�ZHUH�

DWWULEXWHG�WR�WKHLU�SDVW�H[SHULHQFHV�DQG�VHQVH�RI�FRQWURO��7KRVH�ZKR�KDG�VXFFHVVIXOO\�TXLW�

VPRNLQJ�IRU�PRUH�WKDQ���PRQWKV�ZHUH�KDYLQJ�KLJKHU�VHQVH�RI�FRQWURO�DQG�FRQILGHQFH�LQ�WKHLU�

GHWHUPLQDWLRQ��$OVR��QRQ�VPRNHUV�ZKR�DUH�QRW�DGGLFWHG�WR�VPRNLQJ�KDYH�KLJKHU�VHQVH�RI�

FRQWURO�RI�WKHLU�ERGLHV�DQG�PRUH�H[SHULHQFHV�WR�FRSH�ZLWK�QHJDWLYH�HPRWLRQV��WKHUHIRUH��DUH�

PRUH�FDSDEOH�WR�SHUVLVW�LQ�GLIILFXOW�WDVNV�
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$QRWKHU�VWXG\�FRQGXFWHG�DPRQJ�DOFRKROLFV�ZDV�UHSRUWLQJ�VLPLODU�UHVXOWV��'HPDUFR��

������S������3DUWLFLSDQWV�ZKR�UHFHLYHG�VXEVWDQFH�DEXVH�WUHDWPHQW�WKDW�HPSKDVL]HG�VSLULWXDOLW\�

ZHUH�IRXQG�WR�EH�UHGXFHG�LQ�OHDUQHG�KHOSOHVVQHVV�DQG�LQFUHDVHG�DEVWLQHQFH�ORQJHYLW\��,Q�RWKHU�

ZRUGV��D�QHJDWLYH�UHODWLRQVKLS�ZDV�IRXQG�EHWZHHQ�OHDUQHG�KHOSOHVVQHVV�DQG�SHUVLVWHQFH��

7KHUHIRUH��WKLV�VWXG\�DLPV�WR�IXUWKHU�H[DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�WZR�YDULDEOHV�DPRQJ�

XQLYHUVLW\�VWXGHQWV�

(PRWLRQDO�UHDFWLYLW\�DQG�3HUVLVWHQFH

,Q�SDVW�VWXGLHV��HPRWLRQDO�UHDFWLYLW\�ZDV�IRXQG�WR�KDYH�D�QHJDWLYH�UHODWLRQVKLS�ZLWK�

SHUVLVWHQFH��6RPPHUV��������:LQZDUG��������(OOLV���������,W�ZDV�UHODWHG�WR�YDULRXV�

SV\FKRSDWKRORJLHV�EHFDXVH�WKH�LQGLYLGXDOV�FRXOG�QRW�UHJXODWH�WKH�LQWHQVH�DQG�SURORQJHG�

HPRWLRQV��$FFRUGLQJ�WR�:LQZDUG���������KHDY\�GULQNHUV�KDG�KLJKHU�HPRWLRQDO�UHDFWLYLW\�DQG�

ORZHU�WDVN�SHUVLVWHQFH�FRPSDUHG�WR�QRQ�GULQNHU��7KH�UHVXOW�ZDV�XVHG�WR�SUHGLFW�WKH�UHODSVH�RI�

GULQNLQJ�DEVWLQHQFH��RU�WKHLU�DELOLW\�WR�SHUVLVW�DEVWLQHQFH�GHVSLWH�WKH�SUHVHQFH�RI�

SV\FKRORJLFDO�DQG�SK\VLRORJLFDO�GLVFRPIRUWV��6LPLODUO\��(OOLV��������UHSRUWHG�WKDW�DPRQJ�WKH�

LQGLYLGXDOV�ZLWK�PDMRU�GHSUHVVLYH�GLVRUGHU��0''���KLJKHU�DQJHU�UHDFWLYLW\�LV�DVVRFLDWHG�ZLWK�

ORZHU�WDVN�SHUVLVWHQFH��1RQHWKHOHVV��WKH�QRQ�0'' JURXS�VKRZHG�DQ�RSSRVLWH�UHVXOW��ZKHUHE\�

KLJKHU�DQJHU�UHDFWLYLW\�SRVLWLYHO\�UHODWHG�WR�WDVN�SHUVLVWHQFH��,W�PHDQV�WKDW�KLJKHU�UHDFWLYLW\�WR�

QHJDWLYH�HPRWLRQV�PLJKW�VWUHQJWKHQ�RQH¶V�FDSDELOLW\�WR�SHUIRUP�LQ�D�WDVN�LQVWHDG�RI�

ZHDNHQLQJ�KLP�RU�KHU�

7KH�TXHVWLRQV�KDG�EHHQ�VWXGLHG�E\�&RRPEHV�DQG�FROOHDJXHV��������E\�LQYHVWLJDWLQJ�

WKH�UHODWLRQVKLS�RI�HPRWLRQDO�UHDFWLYLW\�DQG�SK\VLFDO�FDSDELOLW\��%DVHG�RQ�WKH�5HLQIRUFHPHQW�

6HQVLWLYLW\�7KHRU\��567���WKH\�LQWURGXFHG�EHKDYLRXUDO�DFWLYDWLRQ�V\VWHP��%$6��DV�WKH�UHDFWRU�

IRU�SRVLWLYH�HPRWLRQV��ZKHUHE\�EHKDYLRXUDO�LQKLELWLRQ�V\VWHP��%,6��DV�QHJDWLYH�HPRWLRQV�

UHDFWRU��7KH�UHVXOW�UHYHDOHG�WKDW�WKH�SHUIRUPDQFH�RI�SDUWLFLSDQWV�ZLWK�KLJK�%,6�LQ�WKH�JULS�

IRUFH�WDVN�LPSURYHG�ZKHQ�H[SRVHG�ZLWK�XQSOHDVDQW�LPDJHV��,Q�RWKHU�ZRUGV��QHJDWLYH�
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HPRWLRQV�HQKDQFHG�WKHLU�SK\VLFDO�FDSDELOLW\�DPRQJ�WKRVH�KLJK�HPRWLRQDO�UHDFWLYLW\�JURXSV��

7KLV�VXJJHVWHG�WKDW�HPRWLRQDO�UHDFWLYLW\�PLJKW�QRW�QHFHVVDULO\�GHWHULRUDWH�WKH�LQGLYLGXDOV��EXW�

WULJJHU�WKH�VXUYLYDO�LQVWLQFW�WKDW�DOORZV�WKHP�WR�DFKLHYH�H[WUDRUGLQDU\�SHUIRUPDQFH�

7KH�PDOOHDELOLW\�RI�HPRWLRQDO�UHDFWLYLW\�ZDV�IXUWKHU�H[DPLQHG�E\�3LW]HU�DQG�6NLQQHU�

�������LQ�D�VWXG\�SDUWLFLSDWHG�E\������VWXGHQWV��)LUVW��WKH\�IRXQG�WKDW�HPRWLRQDO�UHDFWLYLW\�

ZDV�QHJDWLYHO\�UHODWHG�WR�PRWLYDWLRQDO�UHVLOLHQFH��WKH�FRQFHSW�WKDW�FRQVLVWV�RI�SHUVLVWHQFH�DQG�

DELOLW\�WR�FRSH�ZLWK�DGYHUVLW\��)XUWKHUPRUH��VWXGHQWV�ZKR�SHUFHLYHG�WKHPVHOYHV�DV�KDYLQJ�

VXIILFLHQW�SHUVRQDO�DQG�LQWHUSHUVRQDO�UHVRXUFHV�ZHUH�OHVV�OLNHO\�WR�EH�HPRWLRQDOO\�UHDFWLYH��2Q�

WKH�RWKHU�KDQG��WKRVH�ZKR�ODFN�SHUVRQDO�RU�LQWHUSHUVRQDO�UHVRXUFHV�ZHUH�PRVW�OLNHO\�WR�EH�

IRXQG�DV�HPRWLRQDOO\�UHDFWLYH��,Q�VKRUW��WKH�UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�DQG�

SHUVLVWHQFH�VKRXOG�EH�IXUWKHU�LQYHVWLJDWHG�WR�XWLOL]H�LW�DV�SUHYHQWLYH�IDFWRUV�WR�D�P\ULDG�RI�

SV\FKRSDWKRORJ\�

7KHRUHWLFDO�)UDPHZRUN

7KH�FRUH�WKHRU\�RI�WKLV�VWXG\�LV�/\QFK�DQG�0L]RQ¶V�3URSRVHG�,QGLYLGXDO�'LIIHUHQFH�

)DFWRU�LQ�'LVWUHVV�7ROHUDQFH��/\QFK�DQG�0L]RQ��������SUHGLFWHG�WKDW�WKH�LQGLYLGXDO�

GLIIHUHQFHV�LQ�OHDUQHG�KHOSOHVVQHVV��PD\�LQIOXHQFH�WDVN�SHUVLVWHQFH��DQG�HPRWLRQDO�UHDFWLYLW\�

�PD\�LQIOXHQFH�VXEMHFWLYH�GLVWUHVV��DUH�SLYRWDO�LQ�GHFLGLQJ�WKH�HPDQDWLRQ�RI�GLVWUHVV�

LQWROHUDQFH�EHKDYLRXUV��

/HDUQHG�KHOSOHVVQHVV�UHIHUV�WR�WKH�H[WHQW�WR�ZKLFK�RQH�EHOLHYHV�WKDW�WKH�UHVXOWV�DUH�

LQGHSHQGHQW�RI�WKHLU�DFWLRQV�DQG�UHVSRQVHV��(LVHQEHUJHU�HW�DO����������,W�PHDQV�WKDW�WKH\�PD\�

EH�XQDEOH�WR�DFKLHYH�WKH�GHVLUDEOH�RXWFRPH�GHVSLWH�WKH�DPRXQW�RI�HIIRUW�SXW�LQ��ZKLFK�

XOWLPDWHO\�UHVXOWV�LQ�WKHP�JLYLQJ�XS�WKH�HIIRUW�GXH�WR�D�VHQVH�RI�ODFN�RI�FRQWURO�WRZDUGV�WKH�

DYHUVLYH�FLUFXPVWDQFHV��(VSHFLDOO\ LI�WKH�VWUHVVRUV�DUH�HUUDWLF��DQG�WKH�LQGLYLGXDOV�H[SRVHG�WR�

XQFRQWUROODEOH�UHVXOWV�ZLOO�EHFRPH�DFTXLHVFHQW��:RUWPDQ�	�%UHKP��������
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$FFRUGLQJ�WR�0DLHU�DQG�6HOLJPDQ���������ZKHQ�OHDUQHG�KHOSOHVVQHVV�LV�DFTXLUHG��LW�

ZLOO�HOLFLW�PRWLYDWLRQDO��FRJQLWLYH��DQG�HPRWLRQDO�HIIHFWV�RI�XQFRQWUROODELOLW\���D��0RWLYDWLRQ��

7KH�H[SRVXUH�WR�XQPDQDJHDEOH�DYHUVLYH�VLWXDWLRQV��RQH�ZLOO�EHFRPH�SDVVLYH�DQG�ORVH�WKHLU�

LQLWLDWLYH���E��&RJQLWLRQ��7KH�H[SHULHQFH�RI�XQFRQWUROODEOH�VLWXDWLRQV�ZLOO�LQWHUIHUH�ZLWK�RQH¶V�

OLNHOLKRRG�WR�GLVFHUQ�FRQWLQJHQW�UHODWLRQVKLS�EHWZHHQ�RQH¶V�EHKDYLRXU�DQG�RXWFRPHV���F��

(PRWLRQ��7KH�H[SRVXUH�WR�XQJRYHUQDEOH�DYHUVLYH�FRQGLWLRQV�ZLOO�JHQHUDWH�JUHDWHU�HPRWLRQDO�

GLVUXSWLRQ�FRPSDUHG�WR�PDQDJHDEOH�DYHUVLYH�FLUFXPVWDQFHV�

:KLOH�/\QFK DQG�0L]RQ��������VWDWHG�WKDW�OHDUQHG�KHOSOHVVQHVV�LV�D�QDWXUDO�

FRPSRQHQW��6RPPHUV��������EHOLHYHG�WKDW�LW�LV�DQ�LQGLYLGXDO�HIIHFW�RU�HIIRUW�FRPSRQHQW��7KLV�

LQGLFDWHV�WKDW�RQH�ZLWK�KLJKHU�OHDUQHG�KHOSOHVVQHVV�ZLOO�QHHG�OLWWOH�WR�QRQH�HIIRUW�LQ�PDQDJLQJ�

HPRWLRQV�DQG�UHVROYLQJ�SUREOHPV��DQG�YLFH�YHUVD��+HQFH��DFFRUGLQJ�WR�WKLV�VWDWHPHQW��

LQGLYLGXDOV�ZLWK�KLJKHU�OHDUQHG�KHOSOHVVQHVV�VKDOO�KDYH�KLJKHU�GLVWUHVV�WROHUDQFH��

)XUWKHUPRUH��1RFN�HW�DO���������WHUPHG�HPRWLRQDO�UHDFWLYLW\�DV�RQH¶V�GHJUHH�RI�

XQGHUJRLQJ�SRVLWLYH�RU�QHJDWLYH�HPRWLRQV��D��ZKHQ�UHDFWLQJ�WR�YDVW�GLVSRVLWLRQ�RI�VWLPXOL�

�WHUPHG�HPRWLRQ�VHQVLWLYLW\����E��YHKHPHQWO\��HPRWLRQ�LQWHQVLW\���EHVLGHV��F��IRU�DQ�H[WHQVLYH�

SHULRG�RI�WLPH�EHIRUH�WKH�KHLJKWHQHG�RU�SOXPPHWHG�HPRWLRQV�UHWXUQ�WR�KRPHRVWDVLV�OHYHO�RI�

DURXVDO��HPRWLRQ�SHUVLVWHQFH���,Q�FRQWUDVW��&RXJOH DQG�FROOHDJXHV��������OLPLWHG�WKH�

GHILQLWLRQ�RI�HPRWLRQDO�UHDFWLYLW\�WR�³WKH�PDJQLWXGH�RI�RQH¶V�UHDFWLRQ�WRZDUGV�DQ�HPRWLRQDOO\�

LPSRUWDQW�SURPSW´�

+LJK�HPRWLRQDO�UHDFWLYLW\�LV�SUHGLFWHG�WR�EH�D�FDXVLQJ�IDFWRU�WR�ORZ�GLVWUHVV�WROHUDQFH�

�/\QFK�	�0L]RQ���������0RUHRYHU��/H\UR�DQG�FROOHDJXHV��������DOVR�UHPDUNHG�WKDW�WKH�

JURZWK�DQG�SUHVHUYDWLRQ�RI�GLVWUHVV�WROHUDQFH�PD\�EH�DIIHFWHG�E\�LQGLYLGXDO�GLVWLQFWLRQ�LQ�

HPRWLRQDOLW\�

3HUVLVWHQFH�LV�IUHTXHQWO\�SURSRVHG�E\�WKH�PRGHOV�RI�SHUVRQDOLW\�DV�D�VXE�WUDLW�RI�D�

KLJKHU�GLVSRVLWLRQ�UHZDUG�UHOLDQFH�FRQVWUXFW��&ORQLQJHU�HW�DO���������&ORQLQJHU�HW�DO���������
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DQG�KDV�EHHQ�XVHG�DV�D�VHSDUDWH�WUDLW�OLNH�GLPHQVLRQ�RI�WHPSHUDPHQW�ZKLFK�LV�OLQNHG�WR�DQ�

LQGLYLGXDO¶V�WHQGHQF\�WR�VXVWDLQ�D�EHKDYLRXU�WKDW�PD\�EULQJ�SRWHQWLDO�UHZDUGV��%DUNOH\��������

&ORQLQJHU���������/LNHZLVH��WKH�7KHRU\�RI�/HDUQHG�,QGXVWULRXVQHVV�SURSRVHG�E\�(LVHQEHUJHU

DQG�FROOHDJXHV �������DOVR�SURYLGHV�FRUUHVSRQGLQJ�YLHZSRLQWV��7KH�WKHRU\�VWDWHV�WKDW�SHRSOH�

ZLWK�KLJKHU�OHDUQHG�LQGXVWULRXVQHVV�KDYH�KLJKHU�WHQGHQF\�WR�SHUVLVW�RQ�WKHLU�ZRUNV�LQ�VSLWH�RI�

WKH�H[KDXVWLRQ�DQG�IUXVWUDWLRQ�WKH\�XQGHUJR��1RW�RQO\�WKDW��ZKHQ�WKH\�DUH�H[SHFWLQJ�WR�UHFHLYH�

D�UHZDUG��WKHLU�WDVN�VSHFLILF�UHVSRQVHV�ZLOO�EH�DOOHYLDWHG��.RVH���������%DVHG�RQ�/H\UR�HW�DO��

��������SHUVLVWHQFH�LV��WKHUHIRUH��UHODWHG�WR�GLVWUHVV�WROHUDQFH�DV�LW�LQFOXGHV�GLVWUHVV�WROHUDQFH¶V�

FKDUDFWHULVWLFV��)RU�LQVWDQFH��WKH�WHQGHQF\�WR�SHUVLVW�PD\�LQYROYH�HLWKHU�VXEMHFWLYH�DQG�RU�

JHQXLQH�FDSDELOLW\�WR�ZLWKVWDQG GLVWUHVVHV��1RQHWKHOHVV��VLQFH�SHUVLVWHQFH��LQ�PRVW�FDVHV��

HPSKDVL]H�RQ�UHZDUG�DFKLHYHPHQW��&ORQLQJHU�HW�DO����������\HW�GLVWUHVV�WROHUDQFH�GRHV�QRW��

7KHUHIRUH��ERWK�FRQVWUXFWV�PD\�YDU\�IURP�RQH�DQRWKHU�

6RPPHUV��������KDG�K\SRWKHVL]HG�WKDW�KLJK�OHDUQHG�KHOSOHVVQHVV�DQG�KLJK�HPRWLRQDO�

UHDFWLYLW\�ZLOO�OHDG�WR�ORZ�GLVWUHVV�WROHUDQFH��0HDQLQJ�WKDW�DQ�LQGLYLGXDO�ZLWK�D�OHDUQLQJ�

KLVWRU\�RI�EHLQJ�H[SRVHG�WR�XQFRQWUROODEOH�FLUFXPVWDQFHV�ZLOO�SUREDEO\�EH�SDVVLYH��OHVV�OLNHO\�

WR�HQJDJH�LQ�DQ�HQGHDYRXU RU�WDNH�LQLWLDWLYH�WR�VROYH�SUREOHPV��KHQFH�OHVV�SRVVLEO\�WR�SHUVLVW�

LQ�WKH�DWWHPSW�QHHGHG�WR�HQGXUH�WKH�GLVWUHVV�

&RQFHSWXDO�)UDPHZRUN

%DVHG�RQ�/\QFK�DQG�0L]RQ¶V�3URSRVHG�,QGLYLGXDO�'LIIHUHQFH�)DFWRU�LQ�'LVWUHVV�

7ROHUDQFH��WKLV�VWXG\�ZLOO�ORRN�LQWR�WKH�UROH�RI�LQGLYLGXDO�GLIIHUHQFHV�ZKLFK�DUH�HPRWLRQDO�

UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV��DQG�SHUVLVWHQFH�LQ�GLVWUHVV�WROHUDQFH��%HVLGHV��WKLV�VWXG\�ZLOO�

DOVR�H[DPLQH�WKH�DVVRFLDWLRQ�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV��DQG�

SHUVLVWHQFH�ZLWK�GLVWUHVV�WROHUDQFH� HPRWLRQDO�UHDFWLYLW\�ZLWK�OHDUQHG�KHOSOHVVQHVV��OHDUQHG�

KHOSOHVVQHVV�ZLWK�SHUVLVWHQFH��DQG HPRWLRQDO�UHDFWLYLW\�ZLWK�SHUVLVWHQFH��7KH�UHODWLRQVKLSV�

EHWZHHQ�YDULDEOHV�DUH�LOOXVWUDWHG�E\�WKH�FRQFHSWXDO�IUDPHZRUN�VKRZQ�LQ�)LJXUH�������
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)LJXUH����

&RQFHSWXDO�IUDPHZRUN�RI�HPRWLRQDO�UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV��SHUVLVWHQFH�DQG�GLVWUHVV�

WROHUDQFH�

'LVWUHVV�7ROHUDQFH�

(PRWLRQDO�
UHDFWLYLW\

/HDUQHG�
+HOSOHVVQHVV

3HUVLVWHQFH�
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&KDSWHU�,,,

0HWKRGRORJ\

5HVHDUFK�'HVLJQ

7KH�SUHVHQW�VWXG\�LV�D�FURVV�VHFWLRQDO�DQG�FRUUHODWLRQDO�VWXG\�ZKLFK�DGRSWV�D�

TXDQWLWDWLYH�UHVHDUFK�GHVLJQ�LQWHQGLQJ�WR�XQGHUVWDQG�WKH�DVVRFLDWLRQ�EHWZHHQ�HPRWLRQDO�

UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV��SHUVLVWHQFH��DQG�GLVWUHVV�WROHUDQFH��DV�ZHOO�DV�WKH�

UHODWLRQVKLSV�EHWZHHQ�WKH�WKUHH�LQGHSHQGHQW�YDULDEOHV��ZKLFK�DUH�HPRWLRQDO�UHDFWLYLW\��OHDUQHG�

KHOSOHVVQHVV��DQG�SHUVLVWHQFH��4XDQWLWDWLYH�UHVHDUFK�GHVLJQ�LV�WR�H[DPLQH�WKHRULHV��DVFHUWDLQ�

IDFWV��LQGLFDWH�DVVRFLDWLRQV�EHWZHHQ�YDULDEOHV��DQG�SUHGLFW�UHVXOWV��9DQ�GHU�0HUZH���������%\�

XVLQJ�TXDQWLWDWLYH�UHVHDUFK�DSSURDFK��LW�VDYHV�WLPH��HQHUJ\��DQG�UHVRXUFHV�RWKHU�WKDQ�PDNLQJ�

JHQHUDOLVDWLRQ�PRUH�SRVVLEOH��'DQLHO���������$OO�GDWD�ZHUH�JDWKHUHG�XVLQJ�VHOI�DGPLQLVWHUHG�

WHVW��SDSHU�DQG�SHQFLO�PHWKRG��FRQVLVWLQJ�RI�VHOI�UHSRUWHG�TXHVWLRQQDLUHV�RI�IRXU�GLIIHUHQW�

FRQVWUXFWV��GLVWUHVV�WROHUDQFH��HPRWLRQDO�UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV��DQG�SHUVLVWHQFH��

6WDWLVWLFDO�PHWKRGV�ZLOO�EH�XVHG�WR�DQDO\VH�WKH�GDWD��VHH�GDWD�DQDO\VLV��WR�SURGXFH�ILQGLQJV�

6DPSOLQJ�0HWKRG

7KLV�VWXG\�XVHG�D�QRQ�SUREDELOLW\�VDPSOLQJ�WHFKQLTXH�WKDW�LV�D�SXUSRVLYH�VDPSOLQJ�

PHWKRG��ZKLFK�LV�DQ�DSSURDFK�ZKHUHE\�WKH�FULWHULD�RI�WKH�FKDUDFWHULVWLFV�LV�GHWHUPLQHG�LQ�

DGYDQFH��7KXV��LW�OLPLWHG�ZKR�ZHUH�WR�EH�LQFRUSRUDWHG�DV�WKH�VDPSOH�RI�WKH�VWXG\��2QO\�WKRVH�

ZKR�PHW�WKH�SUHGHILQHG�FULWHULD�ZHUH�LQFOXGHG��$OYL���������7KH�LQFOXVLRQ�FULWHULD�RI�WKLV�

VWXG\ ZHUH���D��SDUWLFLSDQW�PXVW�EH�D�XQLYHUVLW\�VWXGHQW���E��DJHG�EHWZHHQ����WR����\HDUV�ROG��

�F��VWXG\LQJ�LQ�D�XQLYHUVLW\�ORFDWHG�LQ�0DOD\VLD�DW�WKH�WLPH�WKH�GDWD�ZDV�FROOHFWHG�IURP�WKHP��

7KH�H[FOXVLRQ�FULWHULD�ZHUH���D��QRQ�XQLYHUVLW\�VWXGHQWV���E��QRW�DJHG�EHWZHHQ����WR����\HDUV�

ROG���F��VWXG\LQJ�LQ�D�XQLYHUVLW\�DEURDG��3XUSRVLYH�VDPSOLQJ�PHWKRG�ZDV�FKRVHQ�GXH�WR�LWV�

FRQYHQLHQFH��DQG�OHVV�WLPH�DQG�UHVRXUFHV�FRQVXPLQJ��3DSHU�DQG�SHQFLO�TXHVWLRQQDLUH�ZDV�

XVHG�
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3DUWLFLSDQW

7KH�WDUJHW�SRSXODWLRQ�RI�WKLV�VWXG\�ZDV�XQLYHUVLW\�VWXGHQWV�LQ�0DOD\VLD��DV�WKH\�DUH�

XVXDOO\�VXVFHSWLEOH�WR�VWUHVV��$QG�PHQWDO�KHDOWK�LVVXHV��GHSUHVVLRQ��DQ[LHW\��VOHHS�GLVWXUEDQFH��

VXLFLGH�DWWHPSWV��WKDW�WKH\�DUH�IDFLQJ�DUH�JHWWLQJ�PRUH�DQG�PRUH�SUHYDOHQW�HYHU\�\HDU�GXH�WR�

DFDGHPLF�DQG�HQYLURQPHQWDO�SUHVVXUH��/HH�	�6\DLG���������7KH�SDUWLFLSDQWV�UHFUXLWHG�LQ�WKLV�

VWXG\�ZHUH�DJHG�EHWZHHQ����DQG�����0 �������6' �������$OO�RI�WKHP�DUH�XQLYHUVLW\�VWXGHQWV�

FXUUHQWO\�VWXG\LQJ�LQ�XQLYHUVLWLHV�LQ�0DOD\VLD�

6DPSOH�6L]H

%DVHG�RQ�WKH�VWDWLVWLFV�SURYLGHG E\�0DOD\VLD�<RXWK�'DWD�%DQN�6\VWHP��WKH�UHFRUGHG�

SRSXODWLRQ�RI�XQLYHUVLW\�VWXGHQWV�LQ������ZHUH�DSSUR[LPDWHO\���������SHRSOH��%\�XVLQJ�WKH�

IRUPXOD�SURYLGHG�E\�.UHMFLH�DQG�0RUJDQ���������WKH�PLQLPXP�UHTXLUHG�VDPSOH�VL]H�RI�WKH�

VWXG\�ZRXOG�EH�����SHRSOH��+RZHYHU��WKLV�VWXG\�UHFUXLWHG�����UHVSRQGHQWV�WR�HQVXUH�WKHUH�LV�

VXIILFLHQW�HIIHFWLYH�GDWD�DIWHU�UXQQLQJ�GDWD�FOHDQLQJ�

/RFDWLRQ

7KH�VWXG\�ZDV�FRQGXFWHG�LQ�0DOD\VLD�E\�GLVWULEXWLQJ�WKH�VHOI�UHSRUWHG�SDSHU�DQG�

SHQFLO�TXHVWLRQQDLUH�WR�XQLYHUVLW\�VWXGHQWV�IURP WZR�XQLYHUVLWLHV�LQ�3HUDN��QDPHO\�8QLYHUVLWL�

7XQNX�$EGXO�5DKPDQ��87$5��DQG�8QLYHUVLWL�7HNQRORJL�3HWURQDV��873��

,QVWUXPHQWV

'LVWUHVV�WROHUDQFH

'LVWUHVV�7ROHUDQFH�6FDOH��'76��6LPRQV�	�*DKHU��������ZDV�XVHG�WR�PHDVXUH�GLVWUHVV�

WROHUDQFH�LQ�WKLV�VWXG\��,W�FRQWDLQV����LWHPV�DVVHVVLQJ�RQH�KLJKHU�RUGHU�IDFWRU��GLVWUHVV�

WROHUDQFH��DQG�IRXU�ORZHU�RUGHU�IDFWRUV�QDPHG�WROHUDQFH����LWHPV���DSSUDLVDO����LWHPV���

DEVRUSWLRQ����LWHPV��DQG�UHJXODWLRQ����LWHPV���7KH�UHVSRQVHV�ZHUH�UDWHG�RQ�D�ILYH�SRLQW�/LNHUW�

VFDOH�UDQJLQJ�IURP����VWURQJO\�DJUHH��WR����VWURQJO\�GLVDJUHH���&RPSXWDWLRQ�RI�VFDOH�VFRUH�LV�

WKH�PHDQ�RI�IRXU�VXEVFDOH�VFRUHV��ZKLOH�WKH�PHDQ�RI�HDFK�VXEVFDOH�VFRUH�LV�FDOFXODWHG�E\�
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GLYLGLQJ�WKH�VXEVFDOH�VFRUH�XVLQJ�WKH�QXPEHU�RI�LWHPV�LQ�WKH�VXEVFDOH��SRVVLEOH�VFDOH VFRUH�

UDQJHV�IURP���WR����,WHP���³,�FDQ�WROHUDWH�EHLQJ�GLVWUHVVHG�RU�XSVHW�DV�ZHOO�DV�PRVW�SHRSOH´�LV�

WKH�RQO\�UHYHUVHG�LWHP��7KH�KLJKHU�WRWDO�VFRUH�LQGLFDWHV�KLJKHU�WROHUDQFH�WR�GLVWUHVV��7KLV�VFDOH�

KDV�D�JRRG�LQWHUQDO�FRQVLVWHQF\��ZKHUH�WKH�&URQEDFK¶V�DOSKD�YDOXH�LV�����GXULQJ�WKH�

GHYHORSPHQW�RI�VFDOH��6LPRQV�	�*DKHU���������,W�DOVR�KDV�H[FHOOHQW�LQWHUQDO�FRQVLVWHQF\�LQ�

WKH�XQLYHUVLW\�VDPSOH��&URQEDFK¶V�Į ������IRXQG�LQ�D�SDVW�VWXG\��+XDQJ�HW�DO���������

(PRWLRQDO�UHDFWLYLW\

(PRWLRQDO�5HDFWLYLW\�6FDOH��(56��GHYHORSHG�E\�1RFN�DQG�FROOHDJXHV��������ZDV�

XVHG�WR�DVVHVV�HPRWLRQDO�UHDFWLYLW\�LQ�WKLV�VWXG\��,W�LV�D����LWHP�VFDOH�WKDW�FRQWDLQV�WKUHH�

VXEVFDOHV�LQGLFDWLQJ�WKUHH�DVSHFWV�RI�HPRWLRQDO�UHDFWLYLW\��6HQVLWLYLW\����LWHPV���$URXVDO��

,QWHQVLW\�����LWHPV���DQG�3HUVLVWHQFH����LWHPV���7KH�LWHPV�ZHUH�UDWHG�RQ�D�ILYH�SRLQW�/LNHUW�

VFDOH�UDQJLQJ�IURP����QRW�DW�DOO�OLNH�PH��WR����FRPSOHWHO\�OLNH�PH���6FDOH�VFRUH�LV�FDOFXODWHG�

E\�VXPPLQJ�XS�DOO�WKH�LWHP�VFRUHV�ZLWK�WKH�SRVVLEOH�UDQJH�IURP���WR�����7KH�KLJKHU�WRWDO�

VFRUH�VLJQLILHV�D�KLJKHU�OHYHO�RI�HPRWLRQDO�UHDFWLYLW\�LQ�WKH�LQGLYLGXDO��7KH�(56�LV�LQWHUQDOO\�

FRQVLVWHQW�VLQFH�LW�KDV�DQ�H[FHOOHQW�LQWHUQDO�FRQVLVWHQF\�IRU�WKH�HQWLUH�VFDOH��&URQEDFK¶V�Į�

 ������DQG�HDFK�VXEVFDOH��LQFOXGLQJ�6HQVLWLYLW\��&URQEDFK¶V�Į� ������ $URXVDO��,QWHQVLW\�

�&URQEDFK¶V�Į� ������DQG�3HUVLVWHQFH��&URQEDFK¶V�Į� �������1RFN�HW�DO���������

/HDUQHG�KHOSOHVVQHVV

/HDUQHG�+HOSOHVVQHVV�6FDOH��/+6��4XLQOHVV�	�1HOVRQ��������ZDV�XVHG�WR�PHDVXUH�WKH�

OHDUQHG�KHOSOHVVQHVV�LQ�WKLV�VWXG\��7KLV�VFDOH�FRQVLVWV�RI����LWHPV��DQG�WKHUH�DUH�ILYH�

VXEVFDOHV��,QWHUQDOLW\�([WHUQDOLW\��*OREDOLW\�6SHFLILFLW\��6WDELOLW\�,QVWDELOLW\��LQKHUHQW�DELOLW\�

LQDELOLW\�DQG�FKRLFH�RI�VLWXDWLRQV�LQGLYLGXDOV�LQWHQWLRQDOO\�SDUWLFLSDWH��7KH�LWHPV�ZHUH�UDWHG�

RQ�D�IRXU�SRLQW�/LNHUW�VFDOH�UDQJLQJ�IURP����VWURQJO\�GLVDJUHH��WR����VWURQJO\�DJUHH���7KH�WRWDO�

VFRUH�LV�FDOFXODWHG�E\�VXPPLQJ�XS�WKH�VFRUHV�RI�DOO�LWHPV�DQG�WKH�SRVVLEOH�VFDOH�VFRUH�LV�IURP�

���WR�����,WHP�������������������������������������DUH�UHYHUVHG�LWHPV� 7KH�KLJKHU�WRWDO�VFRUH�
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UHSUHVHQWV�D�KLJKHU�GHJUHH�RI�OHDUQHG�KHOSOHVVQHVV��7KH�DOSKD�UHOLDELOLW\�HVWLPDWH�IRU�/+6�

LV�����DQG�DERYH�IRU�FOLQLFDO�DQG�KHDOWK\�DGXOW�VDPSOHV��4XLQOHVV�	�1HOVRQ��������

3HUVLVWHQFH

0RWLYDWLRQDO�3HUVLVWHQFH�6FDOH��&RQVWDQWLQH�HW�DO���������ZLOO�EH�XVHG�LQ�WKLV�VWXG\�WR�

PHDVXUH�WKH�SHUVLVWHQFH�WUDLW�RI�GLIIHUHQW�LQGLYLGXDOV��7KLV����LWHP�VFDOH�FRPSULVHV�WKUHH�

IDFWRUV��ZKLFK�DUH�WKH�ORQJ�WHUP�SXUSRVHV�SXUVXLQJ����LWHPV���FXUUHQW�SXUSRVHV�SXUVXLQJ����

LWHPV���DQG�UHFXUUHQFH�RI�XQDWWDLQHG�SXUSRVHV����LWHPV���(DFK�LWHP�LV�UDWHG�RQ�D�ILYH�SRLQW�

/LNHUW�VFDOH�UDQJLQJ�IURP����VWURQJO\�GLVDJUHH��WR����VWURQJO\�DJUHH���7KH�FRPSXWDWLRQ�RI�WRWDO�

VFRUH�UHTXLUHV�VXPPLQJ�XS�WKH�VFRUHV�RI�DOO�LWHPV��SRVVLEOH�VFDOH�VFRUH�UDQJHV�IURP����WR�����

7KH�KLJKHU�WKH�WRWDO�VFRUH� WKH�PRUH�ZLOOLQJ�DQ�LQGLYLGXDO�WR�SHUVLVW��$FFRUGLQJ�WR�&RQVWDQWLQ�

DQG�FROOHDJXHV���������WKH�VFDOH�KDV�D�UDQJH�RI�&URQEDFK¶V�DOSKD�IURP�����WR�����IRU�LWV�

VXEVFDOHV�DQG�����IRU�LWV�HQWLUH�VFDOH��+RZHYHU��WKH�&URQEDFK¶V�DOSKD�LQWHUQDO�FRQVLVWHQF\�

PHDVXUH�IRU�WKH�VFDOH�EHFDPH�Į �����IRU�WKH�ZKROH�VFDOH�DQG�Į ������Į ������DQG�Į �����IRU�

/RQJ�WHUP�3XUSRVH�3XUVXLQJ�VXEVFDOH��&XUUHQW�3XUSRVHV�3XUVXLQJ�VXEVFDOH�DQG�5HFXUUHQFH�

RI�8QDWWDLQHG�3XUSRVHV�VXEVFDOH�UHVSHFWLYHO\�LQ�D�ODWHU�VWXG\�ZLWK�DGROHVFHQWV��6DULFDP��

������

3URFHGXUHV

(WKLFDO�FOHDUDQFH�ZDV�FRQGXFWHG�E\�87$5�6FLHQWLILF�DQG�(WKLFDO�5HYLHZ�&RPPLWWHH�

�6(5&��EHIRUH�GLVWULEXWLQJ�WKH�TXHVWLRQQDLUH�IRU�SLORW�VWXG\��$�FRPSOHWH�VHW�RI�TXHVWLRQQDLUH�

ZKLFK�LQFOXGHG�D�FRYHU�SDJH��LQIRUPHG�FRQVHQW��'LVWUHVV�7ROHUDQFH�6FDOH��0RWLYDWLRQDO�

3HUVLVWHQFH�6FDOH��(PRWLRQ�5HDFWLYLW\�6FDOH�DQG�/HDUQHG�KHOSOHVVQHVV�6FDOH�ZDV�VXEPLWWHG�WR�

WKH�FRPPLWWHH�WR�EH�UHYLHZHG��7KH�SXUSRVH�RI�HWKLFDO�FOHDUDQFH�ZDV�WR�HQVXUH�WKH�VWXG\�ZDV�

FRQGXFWHG�HWKLFDOO\��VXFK�DV�SURWHFW�WKH�ULJKWV�RI�WKH�SDUWLFLSDQWV��PD[LPL]H�EHQHILWV�WR�WKH�

VRFLHW\��DQG�PLQLPL]H�SRVVLEOH�KDUPV��+DQHNRP��������
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3LORW�VWXG\

3LORW�VWXG\�ZDV�FRQGXFWHG�DIWHU�WKH�HWKLFDO�FOHDUDQFH�E\�UHFUXLWLQJ����XQLYHUVLW\�

VWXGHQWV��7KH�TXHVWLRQQDLUH�ZDV�IRUPXODWHG�DQG�SULQWHG�LQWR�SDSHU�TXHVWLRQQDLUHV�ZKLFK�ZHUH�

WKHQ�GLVWULEXWHG�IDFH�WR�IDFH�WR�WKH�SDUWLFLSDQWV��5HVHDUFK�LQFHQWLYHV�ZHUH�QRW�SURYLGHG��

3DUWLFLSDQWV�ZHUH�UHTXLUHG�WR�UHDG�WKH�WHUPV�DQG�FRQGLWLRQV�RI�LQIRUPHG�FRQVHQW�DQG�FKRVH�

HLWKHU�DJUHH�RU�GLVDJUHH�WR�SURFHHG�LQ�WKH VWXG\��)RU�WKRVH�ZKR�ZHUH�LQWHUHVWHG�WR�NQRZ�WKH�

UHVXOWV�RI�WKH�VWXG\��WKH\�PD\ HPDLO�WKH�UHVHDUFKHU�WKURXJK�WKH�HPDLO�DGGUHVV�DWWDFKHG�LQ�WKH�

LQIRUPHG�FRQVHQW�

7KH�GDWD�REWDLQHG�IURP�WKH�SLORW�VWXG\�ZHUH�DQDO\]HG�WR�PHDVXUH�WKH�LQWHUQDO�

FRQVLVWHQF\�DQG�UHOLDELOLW\�RI�WKH�TXHVWLRQQDLUH��7KH�TXHVWLRQQDLUHV�ZHUH�GHHPHG�UHOLDEOH�LQ�

0DOD\VLD�FRQWH[W�DV�WKH�REWDLQHG�&URQEDFK¶V�DOSKD�IRU�(PRWLRQDO�5HDFWLYLW\�6FDOH��Į �������

0RWLYDWLRQDO�3HUVLVWHQFH�6FDOH��Į �������DQG�'LVWUHVV�7ROHUDQFH�6FDOH��Į ������ZHUH�DERYH�

WKH�YDOXH�RI������+RZHYHU��/HDUQHG�+HOSOHVVQHVV�6FDOH�KDV�\LHOGHG�D�&URQEDFK¶V�DOSKD�

FRHIILFLHQW�RI�������LQGLFDWLQJ�WKHUH�LV�D�QHHG�LQ�PRGLI\LQJ�WKH�LQVWUXFWLRQ�DQG�OD\RXW�RI�WKH�

TXHVWLRQQDLUH�WR�LPSURYH�WKH�UHOLDELOLW\�YDOXH��%HVLGHV��EDVHG�RQ�WKH�LWHP�WRWDO�VWDWLVWLF�RI�WKH�

/HDUQHG�+HOSOHVVQHVV�6FDOH��UHPRYDO�RI�LWHP�����³,�IHHO�WKDW�DQ\RQH�HOVH�FRXOG�EH�EHWWHU�WKDQ�

PH�DW�PRVW�WDVNV´�ZDV�VXJJHVWHG�LQ�RUGHU�WR LPSURYH�WKH�VFDOH�UHOLDELOLW\�

$FWXDO�VWXG\

,Q�WKH�DFWXDO�VWXG\������0DOD\VLD�XQLYHUVLW\�VWXGHQWV�ZHUH�UHFUXLWHG�WKURXJK�SXUSRVLYH�

VDPSOLQJ PHWKRG��7KH�SURFHGXUH�ZDV�WKH�VDPH�DV�SLORW�VWXG\��H[FHSW�IRU�WKH�VDPSOH�VL]H��%XW��

WKH�QXPHULFDO�ODEHOV RI�WKH�/LNHUW�VFDOHV�WKURXJKRXW�WKH�TXHVWLRQQDLUHV�ZHUH�UHPRYHG�GXH�WR�

GLIIHUHQW�ODEHO�GLUHFWLRQV�DFURVV�VFDOHV��LQ�RUGHU�WR�UHGXFH�SRVVLEOH�FRQIXVLRQ��$OVR��FOHDUHU�

YHUEDO�LQVWUXFWLRQV�ZHUH�JLYHQ�WR�WKH�SDUWLFLSDQWV�EHIRUH�WKH\�SDUWLFLSDWH�LQ�WKH�VWXG\��)RU�

H[DPSOH��³,I�\RX�DJUHH�WR�SDUWLFLSDWH�LQ�WKH�VWXG\��SOHDVH�VLJQ�WKH�LQIRUPHG�FRQVHQW�RQ�WKH�
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ILUVW�SDJH´�DQG�³<RX�QHHG�WR�ILOO�XS�$//�WKH�TXHVWLRQV�LQ�WKH�VXUYH\��DQG�WKHUH�LV�QR�ULJKW�RU�

ZURQJ��VR�SOHDVH�ILOO�\RXU�UHVSRQVHV�KRQHVWO\´�

1H[W��WKH�GDWD�FOHDQLQJ�ZDV�FDUULHG�RXW�WR�UHPRYH LQFRPSOHWH�GDWD�RU�GDWD�IURP�

SDUWLFLSDQWV�WKDW�GR�QRW�IXOILO�WKH�LQFOXVLRQ�FULWHULD�RI�WKH�VWXG\� 2QO\�����SDUWLFLSDQWV�ZHUH�

LQFOXGHG�LQ�WKH�VWXG\�IRU�IXUWKHU�DQDO\VLV�DV�IRXU�SDUWLFLSDQWV�ZHUH�UHPRYHG DV�HLWKHU�QRW�

IXOILOOLQJ�WKH�LQFOXVLRQ�FULWHULD�RU�EHLQJ�DQ�LQIOXHQWLDO�FDVH� 7KH UHOLDELOLW\�RI�DOO�VFDOHV�ZDV�

IRXQG�WR�EH�LPSURYHG LQ�WKH�DFWXDO�VWXG\��LQFOXGLQJ�(PRWLRQDO�5HDFWLYLW\�6FDOH��Į �������

/HDUQHG�+HOSOHVVQHVV�6FDOH �Į ������0RWLYDWLRQDO�3HUVLVWHQFH�6FDOH��Į �������DQG�'LVWUHVV�

7ROHUDQFH�6FDOH��Į �������7KH�GDWD�ZHUH�WKHQ�LQVHUWHG�LQWR�6366 IRU�GDWD�DQDO\VHV�WR�EH�

SUHVHQWHG LQ�WKH�UHVXOW�VHFWLRQ� $V�WKH�UHOLDELOLW\�RI�/HDUQHG�+HOSOHVVQHVV�6FDOH�LV�VWLOO�EHORZ�

WKH�&URQEDFK¶V�DOSKD�RI���� LQ�WKH�DFWXDO�VWXG\��WKH�UHVXOW�VKRXOG�EH�DQDO\VHG�ZLWK�PRUH�

FDXWLRQ���

'DWD�$QDO\VHV

6366�YHUVLRQ����ZDV�XVHG�DV�WKH�GDWD�DQDO\VLV�VRIWZDUH�IRU�WKH�VWXG\��'HVFULSWLYH�

DQDO\VLV�RI�WKH�GHPRJUDSKLF GDWD�ZDV�FDUULHG�RXW�WKURXJK�DQDO\]LQJ�WKH�FHQWUDO�WHQGHQF\��H�J��

PHDQ��PHGLDQ�DQG�PRGH��DQG�YDULDELOLW\��H�J��VWDQGDUG�GHYLDWLRQ��YDULDQFH��PLQLPXP�DQG�

PD[LPXP�YDULDEOH��VNHZQHVV�DQG�NXUWRVLV���7KH�GHVFULSWLYH�VWDWLVWLFV�RI�WKH�SDUWLFLSDQWV¶�

GHPRJUDSKLF�DQG�YDULDEOHV�DUH�WR�DLG�WKH�XQGHUVWDQGLQJ�WRZDUGV�WKH�IHDWXUHV�DQG�PHDVXUHV�RI�

WKH�FXUUHQW�VDPSOH�

'DWD�VFUHHQLQJ�DQG�FOHDQLQJ�ZHUH�FDUULHG�RXW�WR�HOLPLQDWH�LQYDOLG�RU�XQXVDEOH�GDWD��

8QHQJDJHG�UHVSRQVHV�ZHUH�VFUHHQHG�XVLQJ�0LFURVRIW�([FHO�WR�UHPRYH�UHVSRQVHV�WKDW�DUH�

JLYHQ�ZLWKRXW�UHJDUG�WR�WKH�FRQWHQW�RI�TXHVWLRQV��1RQH�RI�WKH�UHVSRQVHV�LQ�WKLV�VWXG\�ZDV�

UHPRYHG�GXULQJ�WKLV�VWHS��0LVVLQJ�GDWD�ZHUH�DOVR�UHSODFHG�XVLQJ�OLQHDU�WUHQG�DW�SRLQW�PHWKRG�

LQ�RUGHU�WR�UHWDLQ�PRUH�XVDEOH�FDVHV��0RUHRYHU��WKH DVVXPSWLRQV�RI�WKH�VWDWLVWLFDO�WHVWV�ZHUH�

H[SORUHG�EHIRUH�SURFHHGLQJ�WR�K\SRWKHVLV�WHVWLQJ�WR�HQVXUH�WKH�GDWD�PHHW�WKH�DVVXPSWLRQV�
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3HDUVRQ¶V�3URGXFW�0RPHQW�&RUUHODWLRQ��330&��ZDV�DGRSWHG�WR�H[DPLQH�WKH�

FRUUHODWLRQ�EHWZHHQ�HPRWLRQ�UHDFWLYLW\��SHUVLVWHQFH��OHDUQHG KHOSOHVVQHVV�DQG�GLVWUHVV�

WROHUDQFH��3HDUVRQ¶V�FRUUHODWLRQ�FRHIILFLHQW��U��LQGLFDWHV�WKH�VWUHQJWK�DQG�GLUHFWLRQ�RI�WKH�

OLQHDU�UHODWLRQVKLS�EHWZHHQ�WZR�LQWHUYDO�RU�UDWLR�YDULDEOHV��ZKLOH�VLJQLILFDQFH�OHYHO�LV�DOVR�

REWDLQHG�IURP�WKH�DQDO\VLV�

0XOWLSOH�/LQHDU�5HJUHVVLRQ��0/5��ZDV�FDUULHG�RXW�WR�H[DPLQH�WKH�OLQHDU�UHODWLRQVKLS�

EHWZHHQ�D�GHSHQGHQW�YDULDEOH�DQG�PRUH�WKDQ�RQH�LQGHSHQGHQW�YDULDEOH��8\DQÕN�	�*XOHU��

�������'LVWUHVV�WROHUDQFH�ZDV�WKH�GHSHQGHQW�YDULDEOH�ZKHUHDV�HPRWLRQ�UHDFWLYLW\��SHUVLVWHQFH�

DQG�OHDUQHG�KHOSOHVVQHVV�ZHUH�WKH�LQGHSHQGHQW�YDULDEOHV�
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&KDSWHU�,9

5HVXOWV�

'HVFULSWLYH�6WDWLVWLFV�

7KH SDUWLFLSDQWV�LQ�WKLV�VWXG\�DUH�DJHG�EHWZHHQ����DQG�����PRVW�RI�WKHP�DUH�DURXQG����

\HDUV�ROG��0DMRULW\�RI�WKH�SDUWLFLSDQWV�DUH�0DOD\VLDQ��&KLQHVH�DQG�%XGGKLVW�ZKLOH�,QGLDQ�DQG�

+LQGXV�DV�ZHOO�DV�WKH�³RWKHU´�WRRN�UHODWLYHO\�VPDOO�IUDFWLRQ��$OVR��PRVW�RI�WKH�SDUWLFLSDQWV�DUH�

VWXG\LQJ�GHJUHH��RQO\�DERXW�����DUH�LQ�IRXQGDWLRQ��7KH�FXUUHQW�*3$�RI�WKH�SDUWLFLSDQWV�

PRVWO\�IHOO�EHWZHHQ������DQG�������IROORZHG�E\������WR������DQG�WKH�OHDVW�ZDV�EHORZ�������

/DVWO\��WKHUH�ZHUH�PRUH�87$5�VWXGHQWV�SDUWLFLSDWHG�LQ�WKLV�VWXG\�FRPSDUH�WR�873�VWXGHQWV���

'HPRJUDSKLF�%DFNJURXQG�RI�3DUWLFLSDQWV

7DEOH����

'HVFULSWLYH�6WDWLVWLF�RI�3DUWLFLSDQWV¶�'HPRJUDSKLF�,QIRUPDWLRQ��1 ����

Q � 0 6'

$JH ����� ����

*HQGHU

0DOH ��� ����

)HPDOH ��� ����

5DFH

0DOD\ �� ����

&KLQHVH ��� ����

,QGLDQ �� ���

2WKHU �� ���

5HOLJLRQ

,VODP �� ����

%XGGKLVP ��� ����



,1',9,'8$/�',))(5(1&(6�,1�',675(66�72/(5$1&( ��

7DEOH������FRQWLQXHG�

'HVFULSWLYH�6WDWLVWLF�RI�3DUWLFLSDQWV¶�'HPRJUDSKLF�,QIRUPDWLRQ��1 ����

Q � 0 6'

&KULVWLDQLW\ �� ���

+LQGXLVP �� ���

2WKHU �� ���

1DWLRQDOLW\

0DOD\VLDQ ��� ����

1RQ�0DOD\VLDQ � ���

(GXFDWLRQDO�OHYHO

)RXQGDWLRQ �� ����

%DFKHORU¶V�GHJUHH ��� ����

8QLYHUVLW\�

87$5 ��� ����

873 ��� ����

&XUUHQW�*3$

%HORZ����� � ���

�����WR����� �� ���

�����WR����� ��� ����

�����WR����� ��� ����

$ERYH����� �� ����

1RWH��Q 1XPEHU�RI�SDUWLFLSDQWV��0 �0HDQ��6' �6WDQGDUG�GHYLDWLRQ��87$5 �8QLYHUVLWL�

7XQNX�$EGXO�5DKPDQ��873 �8QLYHUVLWL�7HNQRORJL�3HWURQDV��*3$ �*UDGH�SRLQW�DYHUDJH��
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'HVFULSWLYH�6WDWLVWLFV�RI�9DULDEOHV

7DEOH�����VKRZV�WKH�PLQLPXP�DQG�PD[LPXP�WRWDO�VFRUH�RI�HDFK�YDULDEOH�REWDLQHG�E\�

DOO�WKH�SDUWLFLSDQWV�LQ�WKLV�VWXG\��7KH�DYHUDJH�DQG�GLVSHUVLRQ�RI�GDWD��VWDQGDUG�GHYLDWLRQ��IRU�

HDFK�YDULDEOH�DUH�DOVR�VKRZQ�EHORZ���

7DEOH����

'HVFULSWLYH�6WDWLVWLF�RI�(PRWLRQDO�5HDFWLYLW\��/HDUQHG�+HOSOHVVQHVV��3HUVLVWHQFH�DQG�'LVWUHVV�

7ROHUDQFH�

9DULDEOH Q 0LQLPXP 0D[LPXP 0 6'

(PRWLRQDO�5HDFWLYLW\ ��� ���� ����� ����� �����

/HDUQHG�+HOSOHVVQHVV ��� ����� ����� ����� ����

3HUVLVWHQFH� ��� ����� ����� ����� ����

'LVWUHVV�7ROHUDQFH� ��� ���� ���� ���� ����

1RWH��Q �1XPEHU�RI�SDUWLFLSDQWV��0 �0HDQ��6' �6WDQGDUG�GHYLDWLRQ��

7DEOH�����VKRZV�WKH�DYHUDJH�DQG�VWDQGDUG�GHYLDWLRQ�RI�GDWD�IRU�HDFK�YDULDEOH�FROOHFWHG�

IURP�WKH�SDUWLFLSDQWV�LQ�WKLV�VWXG\�DFFRUGLQJ�WR�GLIIHUHQW�GHPRJUDSKLF�FDWHJRULHV�

,Q�WKLV�VWXG\��JHQGHU�GLIIHUHQFHV�ZHUH�VPDOO�IRU�DOO�YDULDEOHV�H[FHSW�HPRWLRQDO�

UHDFWLYLW\��VOLJKWO\�JUHDWHU���)HPDOH�ZHUH�IRXQG�WR�EH�PRUH�HPRWLRQDOO\�UHDFWLYH�DV�FRPSDUHG�

WR�PDOH�SDUWLFLSDQWV��$PRQJ�DOO�WKH�UDFHV�DQG�UHOLJLRQV��0DOD\V�DQG�0XVOLPV�DYHUDJHO\�

VFRUHG�KLJKHVW�LQ�HPRWLRQDO�UHDFWLYLW\�ZKLOH�,QGLDQV�DQG�+LQGXV�VFRUHG�WKH�ORZHVW��

0DOD\VLDQV�ZHUH�DOVR�IRXQG�WR�VFRUH�PXFK�KLJKHU�WKDQ�QRQ�0DOD\VLDQV�LQ�WKLV�YDULDEOH��

%HVLGHV��GHJUHH�VWXGHQWV�KDYH�ORZHU�HPRWLRQDO�UHDFWLYLW\�LQ�DYHUDJH�DV�FRPSDUHG�WR�WKRVH�LQ�

IRXQGDWLRQ��,QWHUHVWLQJO\��SDUWLFLSDQWV�ZLWK�ORZHU�*3$�DOVR�VFRUHG�PXFK�ORZHU�LQ�WKLV�

YDULDEOH�DV�FRPSDUHG WR�WKRVH�ZLWK�KLJKHU�*3$���

)RU�OHDUQHG�KHOSOHVVQHVV��,QGLDQV�DQG�+LQGXV�ZHUH�IRXQG�WR�REWDLQ�WKH�ORZHVW�VFRUHV�

DPRQJ�DOO�UDFHV�DQG�UHOLJLRQV��$OVR��FRPSDUH�ZLWK�QRQ�0DOD\VLDQV��0DOD\VLDQV�JHQHUDOO\�
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SHUFHLYHG�OHVV�FRQWURO�DQG�PRUH�KHOSOHVVQHVV�LQ�WKHLU�OLIH��7KH�PHDQ�VFRUHV�IRU�WKLV�YDULDEOH�

ZHUH�TXLWH�VLPLODU�EHWZHHQ�JURXSV�LQ�RWKHU�GHPRJUDSKLF�FDWHJRULHV��+RZHYHU��SDUWLFLSDQWV�

ZLWK�*3$�EHORZ������VKRZHG�QRWDEO\�KLJKHU�OHDUQHG�KHOSOHVVQHVV�DV�FRPSDUHG�ZLWK�WKH�

FRXQWHUSDUWV��,Q�DGGLWLRQ��WKLV�JURXS�RI�SDUWLFLSDQWV�VKRZHG�PXFK�ORZHU�OHYHO�RI�SHUVLVWHQFH�

DQG�GLVWUHVV�WROHUDQFH�WKDQ�WKH�FRXQWHUSDUWV�ZLWKLQ�DQG�DFURVV�WKH�GHPRJUDSKLF�FDWHJRULHV�

/DVW�EXW�QRW�OHDVW��,QGLDQV�DQG�+LQGXV�VFRUHG�KLJKHVW�LQ�SHUVLVWHQFH��IROORZHG�E\�

0DOD\V�DQG�0XVOLPV��2WKHU�WKDQ�WKDW��QRQ�0DOD\VLDQV�ZHUH�DOVR�IRXQG�WR�EH�PRUH�SHUVLVWHQW�

WKDQ�0DOD\VLDQ��EDVHG�RQ�WKH�GLIIHUHQFH�LQ�PHDQ�VFRUH�RI�WKH�PRWLYDWLRQDO�SHUVLVWHQFH�VFDOH��

)RU�GLVWUHVV�WROHUDQFH��H[FHSW�IRU�WKH�JURXS�ZLWK�*3$�EHORZ������DQG�WKH�QRQ�0DOD\VLDQV��

WKH�PHDQ�VFRUH�RI GLIIHUHQW�JURXSV�ZLWKLQ�DOO�WKH�GHPRJUDSKLF�FDWHJRULHV�DUH�TXLWH�

KRPRJHQHRXV���

7DEOH����

'HVFULSWLYH�6WDWLVWLF�RI�(PRWLRQDO�5HDFWLYLW\��/HDUQHG�+HOSOHVVQHVV��3HUVLVWHQFH�DQG�'LVWUHVV�

7ROHUDQFH�%DVHG�RQ�'LIIHUHQW�'HPRJUDSKLF�%DFNJURXQGV �1 ����

(56 /+6 036 '76

0 6' 0 6' 0 6' 0 6'

*HQGHU

0DOH ����� ����� ����� ���� ����� ���� ���� ����

)HPDOH ����� ����� ����� ���� ����� ���� ���� ����

5DFH

0DOD\ ����� ����� ����� ���� ����� ���� ���� ����

&KLQHVH ����� ����� ����� ���� ����� ���� ���� ����

,QGLDQ ����� ����� ����� ���� ����� ���� ���� ����

2WKHU ����� ����� ����� ���� ����� ���� ���� ����
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7DEOH������FRQWLQXHG�

'HVFULSWLYH�6WDWLVWLF�RI�(PRWLRQDO�5HDFWLYLW\��/HDUQHG�+HOSOHVVQHVV��3HUVLVWHQFH�DQG�'LVWUHVV�

7ROHUDQFH�%DVHG�RQ�'LIIHUHQW�'HPRJUDSKLF�&DWHJRULHV �1 ����

(56 /+6 036 '76

0 6' 0 6' 0 6' 0 6'

5HOLJLRQ

,VODP ����� ����� ����� ���� ����� ���� ���� ����

%XGGKLVP ����� ����� ����� ���� ����� ���� ���� ����

&KULVWLDQLW\ ����� ����� ����� ���� ����� ���� ���� ����

+LQGXLVP ����� ����� ����� ���� ����� ���� ���� ����

2WKHU ����� ����� ����� ���� ����� ���� ���� ����

1DWLRQDOLW\

0DOD\VLDQ ����� ����� ����� ���� ����� ���� ���� ����

1RQ�0DOD\VLDQ ����� ���� ����� ���� ����� ���� ���� ����

(GXFDWLRQDO�
OHYHO

)RXQGDWLRQ ����� ����� ����� ���� ����� ���� ���� ����

%DFKHORU¶V�
GHJUHH

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

8QLYHUVLW\�

87$5 ����� ����� ����� ���� ����� ���� ���� ����

873 ����� ����� ����� ���� ����� ���� ���� ����

&XUUHQW�*3$

%HORZ����� ����� ����� ����� ���� ����� ���� ���� ����

�����WR����� ����� ����� ����� ���� ����� ���� ���� ����
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7DEOH������FRQWLQXHG�

'HVFULSWLYH�6WDWLVWLF�RI�(PRWLRQDO�5HDFWLYLW\��/HDUQHG�+HOSOHVVQHVV��3HUVLVWHQFH�DQG�'LVWUHVV�

7ROHUDQFH�%DVHG�RQ�'LIIHUHQW�'HPRJUDSKLF�&DWHJRULHV �1 ����

(56 /+6 036 '76

0 6' 0 6' 0 6' 0 6'

�����WR����� ����� ����� ����� ���� ����� ���� ���� ����

�����WR����� ����� ����� ����� ���� ����� ���� ���� ����

$ERYH����� ����� ����� ����� ���� ����� ���� ���� ����

1RWH��0 �0HDQ��6' �6WDQGDUG�GHYLDWLRQ��87$5 �8QLYHUVLWL�7XQNX�$EGXO�5DKPDQ��873 �

8QLYHUVLWL�7HNQRORJL�3HWURQDV��*3$ �*UDGH�SRLQW�DYHUDJH��(56 �(PRWLRQDO�5HDFWLYLW\�

6FDOH��/+6 /HDUQHG�+HOSOHVVQHVV�6FDOH��036 0RWLYDWLRQDO�3HUVLVWHQFH�6FDOH��'76 

'LVWUHVV�7ROHUDQFH�6FDOH��
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$VVXPSWLRQV�RI�1RUPDOLW\

7KH�SXUSRVH�RI�WHVWLQJ�WKH�DVVXPSWLRQV�RI�QRUPDOLW\�LV�WR�HQVXUH�WKDW�WKH�GDWD�REWDLQHG�

IURP�WKH�FXUUHQW�JURXS�RI�VDPSOH�LV�QRUPDO�DQG�QRW�ELDVHG��VR�WKDW�WKH�ILQGLQJV�FDQ�EH�

JHQHUDOL]HG�WR�D�ODUJHU�SRSXODWLRQ��

6NHZQHVV�DQG�NXUWRVLV��

6NHZQHVV�LV�XVHG�WR�PHDVXUH�WKH�DV\PPHWU\�RI�WKH�GDWD�GLVWULEXWLRQ�ZKLOH�NXUWRVLV�LV�

XVHG�WR�GHWHUPLQH�WKH�VKDUSQHVV�RI�WKH�SHDN�RI�GDWD�GLVWULEXWLRQ��.LP���������7KH�VNHZ�YDOXH�

RI���LQGLFDWHV�D�SHUIHFW�V\PPHWULFDO�GLVWULEXWLRQ��7KH�JUHDWHU�WKH�NXUWRVLV�YDOXH��WKH�³IDWWHU´�

WKH�VKDSH�RI�WKH�GLVWULEXWLRQ�GXH�WR�ODUJHU�VWDQGDUG�GHYLDWLRQV��%DVHG�RQ�7DEOH������DOO�WKH�

YDULDEOHV�KDYH�PHW�WKH�DVVXPSWLRQ�RI�VNHZQHVV�DQG�NXUWRVLV�EHFDXVH�QRQH�RI�WKH YDOXHV�LV�

JUHDWHU�WKDQ�WKH�DEVROXWH�YDOXH�RI����:HVW�HW�DO����������7KLV�PD\�LQGLFDWH�WKDW�WKH�GDWD�

REWDLQHG�IURP�WKLV�VWXG\�LV�QRUPDO����

7DEOH����

6NHZQHVV�DQG�.XUWRVLV�RI�9DULDEOHV

9DULDEOH 6NHZQHVV .XUWRVLV

(PRWLRQDO�5HDFWLYLW\ ���� �����

/HDUQHG�+HOSOHVVQHVV ����� ����

3HUVLVWHQFH� ���� ����

'LVWUHVV�7ROHUDQFH� ����� ����

+LVWRJUDPV

%DVHG�RQ�WKH�KLVWRJUDPV�LQ�$SSHQGL[�%��WKH�KLVWRJUDPV�IRU�DOO�YDULDEOHV�VKRZ�

DSSUR[LPDWHO\�V\PPHWULFDO�VKDSH��7KLV�LQGLFDWHV�WKDW�WKH�GDWD�LV�QRW�H[WUHPHO\�VNHZHG��

WKHUHIRUH�WKH�GDWD�LV�FRQVLGHUHG�QRUPDO����
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3�3�SORWV

%DVHG�RQ�3�3�3ORWV�VKRZQ�LQ�$SSHQGL[�&��WKH�3�3�SORW�IRU�HDFK�YDULDEOH�VKRZV�WKDW�

WKH�SORWV�RQ�WKH�JUDSKV�DUH�DGKHULQJ�RU�QRW�PXFK�GHYLDWHG�IURP�WKH�PRGHO�OLQH��7KLV�PHDQV�

WKH�REVHUYHG�GDWD��ZKLFK�LV WKH�GDWD�FROOHFWHG�IURP�WKH�SDUWLFLSDQWV�GR�QRW�GHYLDWH�WKH�

H[SHFWHG�RU�SUHGLFWHG�GDWD��$FKLHYLQJ�WKLV�DVVXPSWLRQ�DOVR�VLJQLILHV�SDVVLQJ�DQRWKHU�WHVW�IRU�

GDWD�QRUPDOLW\���

.ROPRJRURY�6PLUQRY�DQG�6KDSLUR�:LON�QRUPDOLW\�WHVWV

7DEOH�����VKRZV�WZR�WHVWV�RI�QRUPDOLW\��2QO\�WZR�YDULDEOHV�H[FHHG�WKH�VLJQLILFDQFH�

YDOXH�RI�����LQGLFDWLQJ�WKDW�³WKHUH�LV�QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�VDPSOH�DQG�

SRSXODWLRQ´�IRU�ERWK�RI�WKHVH�YDULDEOHV��7KH�UHPDLQLQJ�YDULDEOHV�WKDW�DUH�VLJQLILFDQWO\�

GLIIHUHQW�IURP�WKH�SRSXODWLRQ�PD\�QRW�EH�FRQVLGHUHG�QRUPDO�KHUH��

7DEOH����

1RUPDOLW\�WHVWV�RI�.ROPRJRURY�6PLUQRY�DQG�6KDSLUR�:LON�

9DULDEOH .ROPRJRURY�6PLUQRY 6KDSLUR�:LON

G�I� 6LJ� G�I� 6LJ�

(PRWLRQDO�5HDFWLYLW\ ��� ���� ��� ����

/HDUQHG�+HOSOHVVQHVV ��� ���� ��� ����

3HUVLVWHQFH� ��� ���� ��� ����

'LVWUHVV�7ROHUDQFH� ��� ���� ��� ����

1RWH��G�I�� �'HJUHH�RI�IUHHGRP��6LJ�� �6LJQLILFDQFH�YDOXH��

6LJQLILFDQW�DW�S�����

$PRQJ�WKH�ILYH�WHVWV�IRU�DVVXPSWLRQ�RI�QRUPDOLW\��QDPHO\�VNHZQHVV��NXUWRVLV��

KLVWRJUDP��3�3�SORW�DQG�.ROPRJRURY�6PLUQRY�RU�6KDSLUR�:LON�QRUPDOLW\�WHVWV��PHHWLQJ�WKUHH�

RXW�RI�ILYH�DVVXPSWLRQV�VLJQLILHV�QRUPDOLW\�RI�GDWD�DQG�WKDW�PD\�DOORZ�WKH�GDWD�WR�EH�
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SURFHHGHG��+RZHYHU��WKH�GDWD��OHDUQHG�KHOSOHVVQHVV�DQG�SHUVLVWHQFH��WKDW�GR�QRW�SDVV�WKH�

QRUPDOLW\�WHVWV�DV�VKRZQ�LQ�7DEOH�����VKRXOG�EH�SURFHHGHG�ZLWK�FDUH��

([SORUDWLRQ�RI�$VVXPSWLRQV�IRU�0XOWLSOH�/LQHDU�5HJUHVVLRQ�

7KH�SXUSRVH�RI�H[SORULQJ�DOO�WKH�DVVXPSWLRQV�RI�0/5�EHIRUH�UXQQLQJ�WKH�VWDWLVWLFDO�

WHVW�LV�WR�PDNH�VXUH�WKDW�PRVW�RI�WKH�EDVLF�DVVXPSWLRQV�RI�WKLV�SDUWLFXODU�VWDWLVWLFDO�WHFKQLTXH�

DUH�PHW�RU�QRW�YLRODWHG�EHIRUH�WKH�IXUWKHU�GDWD�DQDO\VLV��7KLV�VWHS�LV�HVVHQWLDO�EHIRUH�WKH�

ILQGLQJV�DUH�GHFODUHG�DV�JHQHUDOL]DEOH��

7\SHV�RI�YDULDEOH

7KH�ILUVW�DVVXPSWLRQ�RI�0/5��ZKLFK�LV�WKH�OHYHO�RI�PHDVXUHPHQW�IRU�LQGHSHQGHQW�

YDULDEOHV�QHHG�WR�EH�TXDQWLWDWLYH�RU�ZLWK�DW�OHDVW�WZR�FDWHJRULHV��DQG�GHSHQGHQW�YDULDEOH�QHHGV�

WR�EH�LQWHUYDO�RU�UDWLR��QXPHULFDO��LV�PHW��$OO�RI�WKH�YDULDEOHV�LQ�WKLV�VWXG\�ZHUH�PHDVXUHG�

XVLQJ�/LNHUW�VFDOHV�WKHUHIRUH�WKH�REWDLQHG�GDWD�DUH�QRW�LQ�FDWHJRULFDO�EXW�D�FRQWLQXRXV�IDVKLRQ��

,QGHSHQGHQFH

7KLV�DVVXPSWLRQ�PHDQV�WKH�YDOXHV�RI�WKH�RXWFRPH�YDULDEOH�DUH�LQGHSHQGHQW�IURP�HDFK�

RWKHU��RQH�REVHUYHG�RXWFRPH�YDOXH�LV�QRW�GHSHQGHQW�RQ�DQRWKHU�REVHUYHG�RXWFRPH�YDOXH��7KH�

DVVXPSWLRQ�LV�PHW�EHFDXVH�DOO�WKH�SDUWLFLSDQWV�JDYH�WKHLU�UHVSRQVHV�RQ�WKHLU�RZQ��

0XOWLFROOLQHDULW\

7KLV�DVVXPSWLRQ�LV�WR�HQVXUH�WKDW�WKHUH�LV�QR�KLJK�FRUUHODWLRQ�EHWZHHQ�WKH�SUHGLFWRUV��

+LJK�PXOWLFROOLQHDULW\�V\PEROL]HV�WKH�RFFXUUHQFH�RI�WKLV�LVVXH��7KH�9,)�YDOXHV�QHHGV�WR�EH�

VPDOOHU�WKDQ ���ZKLOH�WROHUDQFH�YDOXHV�QHHG�WR�EH�JUHDWHU�WKDQ�����VR�WKH�DVVXPSWLRQ�LV�QRW�

YLRODWHG��6KLHK���������$OWKRXJK�WKH�UHVXOW�LQ�WKLV�VWXG\�VKRZV�VLJQLILFDQW�UHODWLRQVKLSV�

EHWZHHQ�WKH�SUHGLFWRUV��VHH�WDEOH�������7DEOH�����VKRZV�QR�YLRODWLRQ�RI�WKLV�DVVXPSWLRQ�IRU�DOO�

LQGHSHQGHQW�YDULDEOHV�EHFDXVH�QRQH�RI�WKH�9,)�RU�WROHUDQFH�YDOXH�LV�RXW�RI�WKH�H[HPSODU\�

FXWRII�SRLQWV��
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7DEOH����

&ROOLQHDULW\�6WDWLVWLFV�IRU�(PRWLRQDO�5HDFWLYLW\��/HDUQHG�+HOSOHVVQHVV�DQG�3HUVLVWHQFH�

9DULDEOH
&ROOLQHDULW\�6WDWLVWLFV

7ROHUDQFH 9,)

(PRWLRQDO�UHDFWLYLW\� ���� �����

/HDUQHG�KHOSOHVVQHVV ���� �����

3HUVLVWHQFH ���� �����

,QGHSHQGHQFH�RI�HUURU

7KLV�DVVXPSWLRQ�H[DPLQH�ZKHWKHU�WKH�UHVLGXDO�WHUPV�RI�HDFK�REVHUYHG�GDWD�LV�LQGHSHQGHQW�

IURP�HDFK�RWKHU��ZKLFK�PHDQV�WKH�HUURU�LQ�RQH�GDWD�LV�QRW�UHODWHG�WR�WKH�HUURU�LQ�DQRWKHU�GDWD��

7DEOH�����VKRZV�WKDW�WKH�YDOXH�RI�'XUELQ�:DWVRQ�IHOO�EHWZHHQ�����DQG������*DQ�	�$KPDG��

�������LQGLFDWLQJ�WKH�DVVXPSWLRQ�LV�PHW���

7DEOH����

'XUELQ�:DWVRQ�IURP�0/5�0RGHO�6XPPDU\�RI�(PRWLRQDO�5HDFWLYLW\��/HDUQHG�+HOSOHVVQHVV��

3HUVLVWHQFH�DQG�'LVWUHVV�7ROHUDQFH�

0RGHO 'XUELQ�:DWVRQ

� �����

0XOWLYDULDWH�RXWOLHUV

7R�HQVXUH�WKH�ILQGLQJV�DUH�QRW�FRQWDPLQDWHG�E\�LQIOXHQWLDO�FDVHV��0DKDODQRELV��

&RRN¶V�DQG�/HYHUDJH�GLVWDQFH�ZHUH�XVHG�WR�GHWHFW�WKH�SRVVLEOH�PXOWLYDULDWH�RXWOLHUV�RXWVLGH�

WZR�VWDQGDUG�GHYLDWLRQV�LQ�WKLV�VWXG\��)RU�QXPEHU�RI�FDVHV�PRUH�WKDQ�����ZLWK���SUHGLFWRUV�

DQG�VLJQLILFDQFH�YDOXH�RI������WKH�FXWRII�YDOXH�IRU�0DKDODQRELV�GLVWDQFH�LV��������%DUQHWW�	�

/HZLV���������:KLOH�IRU�&HQWHUHG�/HYHUDJH�GLVWDQFH��WKH�FXWRII�YDOXH�LV�WZR�WLPHV�RI�N���Q��
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ZKHUH�N�LV�WKH�QXPEHU�RI�SUHGLFWRU�DQG�Q�LV�WKH�QXPEHU�RI�FDVHV��+RDJOLQ�	�:HOVFK���������

7KH�FXWRII�YDOXH�IRU�/HYHUDJH�GLVWDQFH�LQ�WKLV�VWXG\�LV���������$OVR��&RRN�DQG�:HLVEHUJ�

�������VXJJHVWHG�WKDW�FDVHV�ZLWK�&RRN¶V�GLVWDQFH�YDOXH�JUHDWHU�WKDQ���LV�KLJKO\�LQIOXHQWLDO�DQG�

PD\�QHHG�WR�EH�H[FOXGHG��7KUHH�RXW�RI�����FDVHV�ZHUH�UHPRYHG�IURP�WKLV�VWXG\�EHFDXVH�WKH�

0DKDODQRELV�DQG�&HQWHUHG�/HYHUDJH�GLVWDQFHV�ZHUH�JUHDWHU�WKDQ�WKH�FXWRII�YDOXH�RI�������DQG�

�������UHVSHFWLYHO\��$IWHU�WKH�UHPRYDO�RI�FDVHV��DOWKRXJK�VRPH�FDVHV�VWLOO�H[FHHG�WKH�

&HQWHUHG�/HYHUDJH¶V�FXWRII��WKHVH�FDVHV�ZHUH�VWLOO�EH�UHWDLQHG�EHFDXVH�WKH\�GR�QRW�H[FHHG�WKH�

RWKHU�WZR�GLVWDQFHV�

1RUPDOLW\��+RPRVFHGDVWLFLW\�DQG�/LQHDULW\�RI�5HVLGXDOV

7KHVH�WKUHH�DVVXPSWLRQV�DUH�XVHG�WR�FKHFN�ZKHWKHU�WKH�HUURUV�LQ�WKH�GDWD�DUH�QRUPDOO\�

GLVWULEXWHG��KRPRJHQHRXV�DQG�LQ�OLQHDU�UHODWLRQVKLS��%DVHG�RQ�)LJXUH������WKH�VFDWWHU�SORW�RI�

VWDQGDUG�SUHGLFWHG�YDOXHV�DJDLQVW�VWDQGDUG�UHVLGXDOV�VKRZV�WKH�DFKLHYHPHQW�RI�DOO�WKUHH�

DVVXPSWLRQV�EHFDXVH�WKH�SORWV�DUH�HYHQO\�GLVWULEXWHG�DFURVV�WKH�JUDSK��QRW�LQ�D�FXUYHG�VKDSH�

DQG�YHUWLFDOO\�V\PPHWULF��

)LJXUH����

6FDWWHU�3ORW�RI�6WDQGDUG�3UHGLFWHG�9DOXH�DQG�6WDQGDUG�5HVLGXDOV�
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3HDUVRQ¶V�3URGXFW�0RPHQW�&RUUHODWLRQ��330&�

+\SRWKHVLV���WR�+\SRWKHVLV��

3HDUVRQ¶V�3URGXFW�0RPHQW�&RUUHODWLRQ�FDQ�EH�XVHG�WR�H[DPLQH�WKH�ELGLUHFWLRQDO�

UHODWLRQVKLS�EHWZHHQ�YDULDEOHV��%DVHG�RQ�7DEOH������LW�ZDV�XVHG�WR�WHVW�WKH�K\SRWKHVHV���WR���

LQ�WKLV�VWXG\��

7DEOH����

3HDUVRQ¶V�3URGXFW�0RPHQW�&RUUHODWLRQ�EHWZHHQ�(PRWLRQDO�5HDFWLYLW\��/HDUQHG�

+HOSOHVVQHVV��3HUVLVWHQFH�DQG�'LVWUHVV�7ROHUDQFH

9DULDEOH� Q
(PRWLRQDO�

5HDFWLYLW\

/HDUQHG�

+HOSOHVVQHVV
3HUVLVWHQFH

'LVWUHVV�

7ROHUDQFH

(PRWLRQDO�5HDFWLYLW\ ���

/HDUQHG�+HOSOHVVQHVV ��� ����



3HUVLVWHQFH ��� ����

 �����



'LVWUHVV�7ROHUDQFH ��� �����

 �����

 �����

1RWH��Q 1XPEHU�RI�SDUWLFLSDQWV��



�S�����

+���(PRWLRQDO�UHDFWLYLW\�DVVRFLDWHV�QHJDWLYHO\�ZLWK�GLVWUHVV�WROHUDQFH��+\SRWKHVLV�

��LV�DFFHSWHG�EHFDXVH�WKHUH�LV�D�VLJQLILFDQW�QHJDWLYH�UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�

DQG�GLVWUHVV�WROHUDQFH��U ��������S��������7KLV�UHSUHVHQWV�WKDW�WKH�KLJKHU�WKH�HPRWLRQDO�

UHDFWLYLW\��WKH�EHWWHU�WKH�WROHUDQFH�WRZDUGV�GLVWUHVV��

+���/HDUQHG�KHOSOHVVQHVV�DVVRFLDWHV�QHJDWLYHO\�ZLWK�GLVWUHVV�WROHUDQFH��+\SRWKHVLV

��LV�DFFHSWHG�EHFDXVH�WKHUH�LV�D�VLJQLILFDQW�QHJDWLYH�UHODWLRQVKLS�EHWZHHQ�OHDUQHG�KHOSOHVVQHVV�

DQG�GLVWUHVV�WROHUDQFH��U ��������S��������,W�FDQ�EH�FRQFOXGHG�WKDW�WKH�PRUH�RQH�SHUFHLYHV�

KHOSOHVVQHVV��WKH�OHVV�KH�RU�VKH�LV�DEOH�WR�WROHUDWH�GLVWUHVVLQJ�HYHQWV�RU�IHHOLQJV��

+���3HUVLVWHQFH�DVVRFLDWHV�SRVLWLYHO\�ZLWK�GLVWUHVV�WROHUDQFH��+\SRWKHVLV���LV�IDLOHG�

WR�EH�DFFHSWHG�EHFDXVH�WKH�UHODWLRQVKLS�EHWZHHQ�SHUVLVWHQFH�DQG�GLVWUHVV�WROHUDQFH�LV�IRXQG�LQ�
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DQ�RSSRVLWH�GLUHFWLRQ�DV�K\SRWKHVL]HG��ZKLFK�LV�D�QHJDWLYH�UHODWLRQVKLS��7KHUH�LV�DOVR�QR�

VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�ERWK�RI�WKH�YDULDEOHV�VLQFH�WKH�VLJQLILFDQFH�YDOXH�LV�JUHDWHU�

WKDQ������U ��������S ��������,W�FDQQRW�EH�FRQFOXGHG�WKDW�SHUVLVWHQW�LQGLYLGXDOV�DUH�JRRG�DW�

WROHUDWLQJ�GLVWUHVV��

+���(PRWLRQDO UHDFWLYLW\�DVVRFLDWHV�SRVLWLYHO\�ZLWK�OHDUQHG�KHOSOHVVQHVV��

+\SRWKHVLV���LV�DFFHSWHG�EHFDXVH�WKHUH�LV�D�VLJQLILFDQW�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�

HPRWLRQDO�UHDFWLYLW\�DQG�OHDUQHG�KHOSOHVVQHVV �U �������S��������7KLV�V\PEROL]HV�WKDW�WKH�PRUH�

HPRWLRQDOO\�UHDFWLYH�DQ�LQGLYLGXDO�LV��WKH�PRUH�KHOSOHVVQHVV�DQG�OHVV�FRQWURO�ZLOO�EH�

SHUFHLYHG���

+���/HDUQHG�KHOSOHVVQHVV�DVVRFLDWHV�QHJDWLYHO\�ZLWK�SHUVLVWHQFH��+\SRWKHVLV���LV�

DFFHSWHG�EHFDXVH�WKHUH�LV�VLJQLILFDQW�QHJDWLYH�UHODWLRQVKLS�EHWZHHQ�OHDUQHG�KHOSOHVVQHVV�DQG�

SHUVLVWHQFH��U ��������S��������7KLV�LQGLFDWHV�WKDW�WKH�OHVV�KHOSOHVV�D�SHUVRQ�WKLQN�KH�RU�VKH�LV��

WKH�PRUH�SHUVLVWHQW�KH�RU�VKH�ZLOO�EH��

+���(PRWLRQDO�UHDFWLYLW\�DVVRFLDWHV�QHJDWLYHO\�ZLWK�SHUVLVWHQFH��+\SRWKHVLV���LV�

DFFHSWHG�EHFDXVH�WKHUH�LV�D�ZHDN�EXW�VLJQLILFDQW�QHJDWLYH�UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO�

UHDFWLYLW\�DQG�SHUVLVWHQFH��U ��������S��������$OWKRXJK�QHJOLJLEOH��LW�LV�VWLOO�FDQ�EH�FRQFOXGHG�

WKDW�WKH�PRUH�HPRWLRQDOO\�UHDFWLYH�D�SHUVRQ�LV��WKH�OHVV�OLNHO\�KH�RU�VKH�ZLOO�EH�SHUVLVWHQW�

$OWKRXJK�PRVW�RI�WKH�UHODWLRQVKLSV�VKRZHG�E\�WKH�330&�UHVXOW�ZHUH�VLJQLILFDQW��LW�LV�

LPSRUWDQW�WR�QRWH�WKDW�WKHUH�PD\�EH�D�VSXULRXV UHODWLRQVKLS�EHWZHHQ�OHDUQHG�KHOSOHVVQHVV�DQG�

RWKHU�YDULDEOHV��7KLV�LV�GXH�WR�ODFN�RI�UHOLDELOLW\�RI�/+6��WKH�SV\FKRORJLFDO�PHDVXUHPHQW�IRU�

OHDUQHG�KHOSOHVVQHVV��LQGLFDWLQJ�WKH�ILQGLQJV�PD\ QRW�EH�FRQVLVWHQWO\�PHDVXUHG DFURVV�DOO�

SDUWLFLSDQWV��(YHQ�WKH�UHODWLRQVKLSV�ZHUH�IRXQG�VLJQLILFDQW��LW�PD\�EH�H[SODLQHG�E\�VRPH�

FRQIRXQGLQJ�YDULDEOHV��
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0XOWLSOH�/LQHDU�5HJUHVVLRQ��0/5�

+\SRWKHVLV��

+���(PRWLRQDO�UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV�DQG�SHUVLVWHQFH�SUHGLFW�GLVWUHVV�

WROHUDQFH� 0XOWLSOH�OLQHDU�UHJUHVVLRQ�ZDV�XVHG�WR�WHVW�LI�HPRWLRQDO�UHDFWLYLW\��OHDUQHG�

KHOSOHVVQHVV�DQG�SHUVLVWHQFH�SUHGLFW�GLVWUHVV�WROHUDQFH�VLJQLILFDQWO\��%DVHG�RQ�7DEOH������WKH�

PRGHO�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW��)�������� ���������S� �������7KH�SUHGLFWRUV��HPRWLRQDO�

UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV�DQG�SHUVLVWHQFH��DUH�DFFRXQWHG�IRU�����RI�YDULDQFH�LQ�WKH�

RXWFRPH�YDULDEOH��GLVWUHVV�WROHUDQFH���VHH�7DEOH������� $OVR��LW�ZDV�GLVFRYHUHG�WKDW�DPRQJ�WKH�

WKUHH�SUHGLFWRUV�LQ�WKLV�VWXG\��DOO�RI�WKHP�DUH�VLJQLILFDQW�SUHGLFWRUV�RI�GLVWUHVV�WROHUDQFH��VHH�

7DEOH��������+RZHYHU��WKH�GLUHFWLRQ�RI�SUHGLFWLYH�HIIHFW�IRU�SHUVLVWHQFH�RQ�GLVWUHVV�WROHUDQFH�LV�

RSSRVHG�WR�WKH�K\SRWKHVLVHG�GLUHFWLRQ��

7DEOH����

$129$�7DEOH�RI�0XOWLSOH�/LQHDU�5HJUHVVLRQ�$QDO\VLV�IRU�(PRWLRQDO�5HDFWLYLW\��/HDUQHG�

+HOSOHVVQHVV��3HUVLVWHQFH�DQG�'LVWUHVV�7ROHUDQFH

0RGHO 6XP�RI�VTXDUHV G�I� 0HDQ�VTXDUH ) 6LJ�

� 5HJUHVVLRQ ������ � ������ ������ ����

5HVLGXDO ������� ��� ����

7RWDO ������� ���

1RWH��G�I� 'HJUHH�RI�IUHHGRP�
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7DEOH�����

6XPPDU\�RI�0RGHO IRU�0XOWLSOH�/LQHDU�5HJUHVVLRQ

0RGHO 5 5�6TXDUH $GMXVWHG�5�6TXDUH 6WG��(UURU�RI�WKH�(VWLPDWH

� ���� ���� ���� ������

7DEOH�����

7DEOH�RI�&RHIILFLHQW�RI�0XOWLSOH�/LQHDU�5HJUHVVLRQ�$QDO\VLV�IRU�(PRWLRQDO�5HDFWLYLW\��

/HDUQHG�+HOSOHVVQHVV��3HUVLVWHQFH�DQG�'LVWUHVV�7ROHUDQFH

8QVWDQGDUGL]HG�

&RHIILFLHQWV

6WDQGDUGL]HG�

&RHIILFLHQW

W 6LJ�0RGHO % 6WG��(UURU %HWD

� �&RQVWDQW� ����� ���� ������ ����

(PRWLRQDO�5HDFWLYLW\ ����� ���� ����� ������ ����

/HDUQHG�+HOSOHVVQHVV ����� ���� ����� ������ ����

3HUVLVWHQFH ����� ���� ����� ������ ����

7KH�SUHGLFWLYH�HIIHFW�RI�OHDUQHG�KHOSOHVVQHVV�RQ�GLVWUHVV�WROHUDQFH�VKRXOG�EH�

LQWHUSUHWHG�ZLWK�VFHSWLFLVP�GXH�WR LQVXIILFLHQW�OHYHO�RI�UHOLDELOLW\�RI�LWV�PHDVXUHPHQW��/+6���

$OWKRXJK�OHDUQHG�KHOSOHVVQHVV�ZDV�IRXQG�DV�D�VLJQLILFDQW�SUHGLFWRU�RI�GLVWUHVV�WROHUDQFH��WKH�

SUHGLFWLYH�HIIHFW�PD\�EH UHODWHG�WR�VRPH�RWKHU�IDFWRUV�WKDW�H[LVW�GXULQJ�WKH�WLPH�WKLV�VWXG\�ZDV�

FRQGXFWHG UDWKHU�WKDQ�LWV�WUXH�QDWXUH�WKDW�H[SODLQV�WKH�YDULDQFH�LQ�GLVWUHVV�WROHUDQFH��
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&KDSWHU�9

'LVFXVVLRQ DQG�&RQFOXVLRQ

7KLV�VWXG\�KDG�H[DPLQHG�WKH�UHODWLRQVKLSV�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\��OHDUQHG�

KHOSOHVVQHVV��SHUVLVWHQFH�DQG�GLVWUHVV�WROHUDQFH�DQG�WKH�SUHGLFWLYH�UROH�RI�WKH�ILUVW�WKUHH�

PHQWLRQHG�YDULDEOHV�RQ�GLVWUHVV�WROHUDQFH��*HQHUDOO\��DOO�WKH�UHODWLRQVKLSV�DUH�IRXQG�

VLJQLILFDQW�LQ�WKH�K\SRWKHVL]HG�GLUHFWLRQ��H[FHSW�IRU�SHUVLVWHQFH�DQG�GLVWUHVV�WROHUDQFH��7KH�

ILQGLQJV�ZLOO�EH�GLVFXVVHG�LQ�GHWDLOHG�LQ�WKH�IROORZLQJ�VHFWLRQV���

'LVFXVVLRQ�IRU�*HQHUDO�)LQGLQJV

,Q�WKH�UHVXOW�VHFWLRQ��WKHUH�ZHUH�D�IHZ�QRWHZRUWK\�WUHQGV�EHLQJ�REVHUYHG�IURP�WKH�

GHVFULSWLYH�VWDWLVWLFV�RI�WKH�YDULDEOHV��2QH�H[DPSOH�LV�WKDW�IHPDOH�LV�VOLJKWO\�PRUH�HPRWLRQDOO\�

UHDFWLYH�WKDQ�PDOH�LQ�WKH�FXUUHQW�VWXG\��6LQFH�WKH�LQGHSHQGHQW�W�WHVW�LV�QRW�HPSOR\HG�LQ�WKH�

VWXG\��WKH�VLJQLILFDQFH�RI�JHQGHU�GLIIHUHQFH�LQ�HPRWLRQDO�UHDFWLYLW\�LV�XQNQRZQ��+RZHYHU��WKH�

JHQGHU�GLIIHUHQFH�REVHUYHG�LQ�WKLV�VWXG\�PD\�EH�H[SODLQHG�E\�WKH�GLIIHUHQFH�LQ�EUDLQ

FRQQHFWLYLW\�DQG�KRUPRQHV�RI�GLIIHUHQW�VH[HV�VXFK�DV�HVWURJHQ�DQG�WHVWRVWHURQH��/XQJX�DQG�

FROOHDJXHV��������UHSRUWHG�WKDW�KLJKHU�HVWURJHQ�LV�DVVRFLDWHG�ZLWK�JUHDWHU�VHQVLWLYLW\�ZKLOH�

KLJKHU�WHVWRVWHURQH�LV�DVVRFLDWHG�ZLWK�ORZHU�VHQVLWLYLW\�WRZDUGV�HPRWLRQDO�VWLPXOXV��

$QRWKHU�LQWHUHVWLQJ�WUHQG�WR�QRWLFH�LV�WKDW�SDUWLFLSDQWV�ZLWK�FXUUHQW�*3$�EHORZ������

H[KLELWV�PXFK�KLJKHU�OHYHO�RI�OHDUQHG�KHOSOHVVQHVV�FRPSDUHG�WR�WKRVH�ZLWK�FXUUHQW�*3$�

DERYH�������7KLV�LV�FRQVLVWHQW�ZLWK�WKH�ILQGLQJV�RI�DQ�HDUOLHU�VWXG\�FRQGXFWHG�E\�9DODV�

��������7KH�UHDVRQ�ZK\�SHRSOH�ZLWK�ORZHU�DFDGHPLF�DFKLHYHPHQW�GLVSOD\�KLJKHU�OHYHO�RI�

OHDUQHG�KHOSOHVVQHVV�PD\�EH�GXH�WR�ORZ�VHOI�HVWHHP�DQG�EHOLHI�LQ�SHUVRQDO�DJHQF\�UHVXOWHG�

IURP�VRFLDO�FRPSDULVRQV�RU�LPSOLFLW�VRFLDO�QRUPV�WKDW�SODFH�SUHVVXUH�MXVW�EHFDXVH�WKH\�FRXOG�

QRW�DFKLHYH�ZKDW�LV�FRQVLGHUHG�WR�EH�³JRRG´��

2WKHU�WKDQ�WKDW��SHRSOH�ZLWK�FXUUHQW�*3$�EHORZ������ZHUH�DOVR�IRXQG�WR�EH�ORZ�LQ�

SHUVLVWHQFH�DQG�GLVWUHVV�WROHUDQFH��$OWKRXJK�LW�LV�SRVVLEOH�WKDW�WKHLU�DFDGHPLF�DFKLHYHPHQW�LV�
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DIIHFWHG�E\�WKHVH�WUDLWV��LW�PD\�DOVR�EH�H[SODLQHG�WKDW�WKHLU�HIIRUW�LQ�H[FHOOLQJ�WKH�WHVWV�DQG�

H[DPLQDWLRQV�LV�WKZDUWHG�E\�WKH�SUHYLRXV�IDLOXUHV��3HUKDSV�WKH\�ZHUH�XVHG�WR�EH�SHUVLVWHQW�LQ�

WKHLU�VWXG\�SUHYLRXVO\�EXW�VRPH�NLQG�RI�REVWDFOHV�KDG�REVWUXFWHG�WKHP� 6LPLODU�IRU�ORZ�

GLVWUHVV�WROHUDQFH�ZKLFK�PD\�EH�FDXVHG�E\�WKH�ODFN�RI�UHLQIRUFHPHQW�IRU�SUHYLRXV�HIIRUW��

KHQFH�WKH\�KDUGO\�LQYHVW�WKHLU�HQHUJ\�RU�WROHUDWH�WKH�GLVWUHVV�RI�VWXG\LQJ�����

1RQ�0DOD\VLDQV�ZHUH�IRXQG�WR�EH�PRUH�WROHUDQW�WR�GLVWUHVV�EDVHG�RQ�WKH FRPSDULVRQ�

RI�'76�PHDQ�VFRUH�ZLWK�0DOD\VLDQV��7KHVH�QRQ�0DOD\VLDQV�DUH�H[SDWULDWH�VWXGHQWV�ZKR�DUH�

FXUUHQWO\�VWXG\LQJ�LQ�XQLYHUVLWLHV�ORFDWHG�LQ�0DOD\VLD��7KH�SRVVLEOH�H[SODQDWLRQ�IRU�WKHLU�

KLJKHU�OHYHO�RI�GLVWUHVV�WROHUDQFH�LV�WKH�VWURQJ�DGDSWDELOLW\�WR�XQIDPLOLDU�HQYLURQPHQW��$V�WKH�

FRQVWUXFW�RI�GLVWUHVV�WROHUDQFH�LQFOXGHV�WROHUDQFH�WR�XQFHUWDLQW\�DQG�DPELJXLW\��ZKLOH�

SXUVXLQJ�WHUWLDU\�HGXFDWLRQ�DEURDG�LV�QRW�FRQYHQWLRQDO�IRU�HYHU\RQH�GXH�WR�KLJK�OHYHO�RI�VWUHVV�

DQG�XQFHUWDLQW\��LW�LQGLFDWHV�WKDW�WKHVH�QRQ�0DOD\VLDQV�PLJKW�SRVVHVV�D�EHWWHU�WROHUDQFH�WR�

GLVWUHVV�LQ�JHQHUDO�

0HDQZKLOH��VRPH�GLIIHUHQFHV�EHWZHHQ�UDFHV�DQG�UHOLJLRQV�LQ�RWKHU�FRQVWUXFWV�ZHUH�

DOVR�REVHUYHG�IURP�WKH�VWXG\��,W�VKRXOG�QRW�EH�FRQFOXGHG�WKDW�FHUWDLQ�UDFLDO�RU�UHOLJLRXV�

JURXSV�DUH�EHWWHU�RU�ZRUVH�WKDQ�WKH�RWKHUV��EXW�WKH�GLIIHUHQFH�PD\�EH�H[SODLQHG�E\�WKH�

HPSKDVLV�RU�LPSRUWDQFH�RI�VRPH�YDOXHV�LQ�FHUWDLQ�FXOWXUHV��)RU�H[DPSOH��+LQGXV�DUH�NQRZQ�

IRU�WKHLU�KLJK�SDLQ�WROHUDQFH�DV�HYLGHQFHG�IURP�WKH�ULWXDO�RI�ERG\�SLHUFLQJ�GXULQJ�7KDLSXVDP�

IHVWLYDO��7KHUHIRUH��LW�LV�MXVWLILDEOH�WKDW�WKH\�VFRUH�KLJKHU�LQ�GLVWUHVV�WROHUDQFH�FRQVWUXFW��

/DVWO\��HYHQ�WKRXJK�QRW�PXFK�GLIIHUHQFH�LQ�YDULDEOHV�ZDV�REVHUYHG�IURP�GLIIHUHQW�

HGXFDWLRQDO�OHYHO��WKHUH�LV�VWLOO�D�QRWLFHDEOH�KHWHURJHQHLW\�LQ�(56�EHWZHHQ�ERWK�WKH�OHYHOV��

/RZHU�HPRWLRQDO�UHDFWLYLW\�REVHUYHG�IURP�GHJUHH�VWXGHQWV�PD\�EH�H[SODLQHG�E\�WKH�

DFFXPXODWLRQ�RI�H[SHULHQFHV�DQG�KDELWXDWLRQ�WR�WKH�HPRWLRQ�HYRNLQJ�HYHQWV�WKDW�KDSSHQHG�LQ�

WKH�XQLYHUVLW\�FRQWH[W�FRPSDULQJ�ZLWK�WKH�IRXQGDWLRQ�VWXGHQWV�ZKR�DUH VWLOO�QHZ�DQG�FXULRXV�
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'LVFXVVLRQ�IRU�5HOLDELOLW\�RI�/HDUQHG�+HOSOHVVQHVV�6FDOH

/RZ�RI�UHOLDELOLW\�RI�D�VFDOH PD\�DIIHFW�WKH�FRQILGHQFH�RI�UHVHDUFKHU�LQ�FRQFOXGLQJ�D�

ILQGLQJ�VLQFH�LW�VLJQLILHV�LQFRQVLVWHQW�PHDVXUHPHQW�DFURVV�SDUWLFLSDQWV��(YHQ�LI�WKH�ILQGLQJV�

FRQILUP�WKH�K\SRWKHVHV�VLJQLILFDQWO\��LW�LV�VWLOO�TXHVWLRQDEOH��

7KH�UHOLDELOLW\ UHSRUWV�WKH�DPRXQW�RI�PHDVXUHPHQW�HUURU�LQ�D�WHVW�LQGLUHFWO\��ZKLFK�LV�

WKURXJK�VXEWUDFWLQJ�WKH�VTXDUH�RI�REWDLQHG�DOSKD�IURP����7DYDNRO�	�'HQQLFN���������

7KHUHIRUH��WKH�KLJKHU�WKH�DOSKD��WKH�ORZHU�WKH�SURSRUWLRQ�RI�HUURU�LV�DWWULEXWHG�LQ�WKH�WHVW�VFRUH��

7KHUH�DUH�VHYHUDO�SRVVLEOH�UHDVRQV�WR�\LHOG�D�ORZ�&URQEDFK¶V�DOSKD��RQH�RI�WKHP�LV�WKH�

PXOWLGLPHQVLRQDOLW\�RI�WKH�VFDOH��/+6�FRQWDLQV�ILYH�VXEVFDOHV��ZKLFK�PD\�UHVXOW�LQ�WKH

XQGHUHVWLPDWH�RI�&URQEDFK¶V�DOSKD�WKDW�DVVXPHV�XQLGLPHQVLRQDOLW\ �7DYDNRO�	�'HQQLFN��

�������7KLV�VWXG\�KDG�PHDVXUHG�OHDUQHG�KHOSOHVVQHVV�XVLQJ�/+6�DV�D�ZKROH�EHFDXVH�WKH�XVH�

RI�LQGLYLGXDO�VXEVFDOHV�ZDV�QRW�VXJJHVWHG�GXULQJ�LWV�GHYHORSPHQW �4XLQOHVV�	�1HOVRQ���������

SOXV PDQ\ VWXGLHV�KDG�XVHG WKH�RYHUDOO�/+6 ZKLOH�PHDVXULQJ�WKH�VDPH�YDULDEOH �$\GRJDQ��

������3ULKDGL HW�DO���������

0HDQZKLOH� DOO�WKH�RWKHU�VFDOHV�XVHG�LQ�WKLV�VWXG\�KDG�VKRZHG JRRG�UHOLDELOLW\�

�Į !������GHVSLWH�FRQWDLQLQJ�VHYHUDO VXEVFDOHV��7KXV��ORZ�UHOLDELOLW\�RI�/+6�PD\�EH�H[SODLQHG�

E\�WKH�UHYHUVHG�LWHPV� 7HQ�RXW�RI�WZHQW\�LWHPV�RI�WKH�VFDOH�DUH�QHJDWLYHO\�ZRUGHG��ZKLFK�PD\�

VHUYH�WR�GHFUHDVH�WKH�DJUHHPHQW�ELDV�ZKHUH�WHVW�WDNHUV�FKRRVH�D�VDPH�UHVSRQVH�WKURXJKRXW�WKH�

WHVW�UHJDUGOHVV�RI FRQWHQW��'HYHOOLV���������+RZHYHU��'HYHOOLV�VWDWHG�WKDW�WKH�UHYHUVHG�LWHPV�

PLJKW�KDYH FDXVHG FRQIXVLRQ�LQ�WKH�UHVSRQGHQWV��,Q�DGGLWLRQ��ODQJXDJH�RI�WKH�VFDOH�PD\�DOVR�

DPSOLILHV�WKH�FRQIXVLRQ�ZLWK�WKH�LWHPV��ORZHULQJ�LWV UHOLDELOLW\�LQ�WKH�FXUUHQW�VDPSOH�ZKRVH�

ILUVW�ODQJXDJH�PD\�QRW�EH�(QJOLVK��DV�FRPSDUHG�WR�WKH�VDPSOHV�IURP�WKH�SDVW�VWXGLHV��

,Q�VXP��WKH�ILQGLQJV�REWDLQHG�XVLQJ�/+6�LQ�WKLV�VWXG\�VKRXOG�EH�LQWHUSUHWHG�FDUHIXOO\�

DQG�QRW FRQFOXGHG GHILQLWHO\�ZLWKRXW�IXUWKHU�FRQVLGHUDWLRQ�RI�SRVVLEOH�FRQIRXQGLQJ�IDFWRUV

VXFK�DV�GLIIHUHQW�LQWHUSUHWDWLRQ�RI�VFDOH�LWHPV��
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'LVFXVVLRQ�IRU�+\SRWKHVLV���WR�+\SRWKHVLV��

+���(PRWLRQDO�5HDFWLYLW\�$VVRFLDWHV�1HJDWLYHO\�ZLWK�'LVWUHVV�7ROHUDQFH

3HDUVRQ¶V�FRUUHODWLRQ�VKRZHG�WKDW�LV�D�VLJQLILFDQW�PRGHUDWH�QHJDWLYH�UHODWLRQVKLS�

EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�ZLWK�GLVWUHVV�WROHUDQFH��7KLV�ILQGLQJ�LV�FRQVLVWHQW�ZLWK�WKRVH�RI�

WKH�SDVW�VWXGLHV��(OOLV�HW�DO���������0DFDWHH�	�&RXJOH��������:LQZDUG�HW�DO���������

7KH�QHJDWLYH�DVVRFLDWLRQ�LQGLFDWHV�WKDW�SHRSOH�ZLWK�KLJKHU�HPRWLRQDO�UHDFWLYLW\�ZLOO�EH�

OHVV�WROHUDQW�WR�GLVWUHVVLQJ�HYHQWV��7KH�OLQN�EHWZHHQ�WKHVH�WZR�YDULDEOHV�PD\�EH�UHODWHG�WR�WKH�

EHKDYLRUDO�LQKLELWLRQ�ZKLFK�VHUYHV�WR�UHJXODWH�WKH�IHHOLQJV�DQG�DFWLRQV�ZKHQ�DQ�LQGLYLGXDO�LV�

IDFLQJ�DQ�XQIDYRUDEOH�VLWXDWLRQ��&RRPEHV�HW�DO����������+RZHYHU��VXFK�LQKLELWLRQ�ZLOO�IXUWKHU�

LQWHQVLI\�QHJDWLYH�IHHOLQJV�DQG�UHVXOW�LQ�VHYHUDO�PDODGDSWLYH�DFWLRQV�VXFK�DV�DYRLGDQW�

EHKDYLRU�WKDW�FDQ�EH�VHHQ�LQ�GLVWUHVV�LQWROHUDQW�LQGLYLGXDOV����

1RW�RQO\�WKDW��ORZHU�GLVWUHVV�WROHUDQFH�PD\�EH�UHVXOWHG�IURP�WKH�DYHUVLYH�IHHOLQJ�

FDXVHG�E\�WKH�KHLJKWHQHG�HPRWLRQDO�UHDFWLYLW\��,QGLYLGXDOV�ZKR�H[SHULHQFH�ORQJ�GXUDWLRQ�RI�

LQWHQVH�IHHOLQJ��RU�FRQVWDQW�IOXFWXDWLRQ�EHWZHHQ�D�FHUWDLQ�HPRWLRQ�DQG�WKH�EDVHOLQH�XVXDOO\�

IHHO�³H[KDXVWHG´�DIWHU�WKH\�UHDFW�VR�LQWHQVHO\�WR�WKH�QHJDWLYH�HYHQW��7KXV��D�VLPLODU�HYHQW�WKDW�

ZLOO�LQGXFH�WKH�VLPLODU�FRXUVH�RI�HPRWLRQDO�UHDFWLRQV�ZLOO�EH�VHHQ�UHDOO\�GLVWUHVVLQJ�WR�WKH�

LQGLYLGXDO��(YHQWXDOO\��WKH�LQGLYLGXDO�ZLOO�DYRLG�WKRVH�VR�FDOOHG�GLVWUHVVLQJ�HYHQWV�LQ�RUGHU�WR�

DYRLG�WKH�XQGHVLUDEOH�IHHOLQJ�HYRNHG�E\�WKH�HYHQW�LWVHOI��DV�ZHOO�DV�WKH�DYHUVLYH�IHHOLQJ�FDXVH�

E\�RZQ�HPRWLRQDO�UHDFWLYLW\��

)XUWKHUPRUH��=YROHQVN\�HW�DO��VWDWHG�WKDW�PDQ\�SV\FKRSDWKRORJLHV�VXFK�DV�PRRG�

GLVRUGHUV��HDWLQJ�GLVRUGHU��VHOI�PXWLODWLQJ�RU�VXLFLGDO�EHKDYLRUV��DQG VXEVWDQFH DEXVH�DUH�

UHODWHG�WR�KLJK�HPRWLRQDO�UHDFWLYLW\�DQG�GLVWUHVV�LQWROHUDQFH��7KHUHIRUH��WKLV�LQGLFDWHV�WKDW�

WKHUH�LV�D�QHJDWLYH�DVVRFLDWLRQ�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�DQG�GLVWUHVV�WROHUDQFH��7KH�

DFFHSWDQFH�RI�WKLV�K\SRWKHVLV�GRHV�QRW�RQO\�VXSSRUW�WKH�SDVW�ILQGLQJV�RQ�WKH�DVVRFLDWLRQ�
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EHWZHHQ�ERWK�PHQWLRQHG�YDULDEOHV��EXW�DOVR�SURYLGH�D�QHZ�SURRI�WR�WKH�H[WDQW�OLWHUDWXUH�ZLWK�

VLPLODU�ILQGLQJ�LQ�D�VWXGHQW�SRSXODWLRQ�ZLWKRXW�VHULRXV�FOLQLFDO�SV\FKRORJLFDO�FRQGLWLRQV��

+���/HDUQHG�+HOSOHVVQHVV�$VVRFLDWHV�1HJDWLYHO\�ZLWK�'LVWUHVV�7ROHUDQFH

3HDUVRQ¶V�FRUUHODWLRQ�VKRZHG�WKDW�OHDUQHG�KHOSOHVVQHVV�LV�QHJDWLYHO\�DVVRFLDWHG�ZLWK�

GLVWUHVV�WROHUDQFH�VLJQLILFDQWO\��7KH�GHFLVLRQ�RI�DFFHSWLQJ�WKLV�K\SRWKHVLV�SURYLGHV�D�

VXSSRUWLQJ�HYLGHQFH�WR�WKH�UHODWLRQVKLS�EHWZHHQ OHDUQHG�KHOSOHVVQHVV�DQG�GLVWUHVV�WROHUDQFH�

ZKLFK�ZDV�ILUVW�SRVWXODWHG�LQ�6RPPHUV¶��������VWXG\��,W�KDV�DOVR�EHHQ�SURSRVHG�WKDW�OHDUQHG�

LQGXVWULRXVQHVV�DQG�OHDUQHG�KHOSOHVVQHVV�PD\�EH�WZR�GLIIHUHQW�HQGV�RI�WKH�GLFKRWRP\�RI�RQH�

YDULDEOH��ZKLFK�UHODWHV�WR�WKH�SHUFHSWLRQ�RU�ZLOOLQJQHVV�LQ�H[SHQGLQJ�FHUWDLQ�HIIRUW�LQ�WKH�

SUHVHQW�VLWXDWLRQV�EDVHG�RQ�WKH�SDVW�H[SHULHQFHV�UHOHYDQW�WR�WKH�HIIRUW��

+RZHYHU��SUHYLRXVO\�PRUH�VWXGLHV�ZHUH�IRFXVLQJ�RQ�WKH�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�

OHDUQHG�LQGXVWULRXVQHVV�DQG�GLVWUHVV�WROHUDQFH��/\QFK�	�0L]RQ���������ZKLOH�WKH�UROH�RI�

OHDUQHG�KHOSOHVVQHVV�LQ�GLVWUHVV�WROHUDQFH�ZDV�DOZD\V�XQGHUH[DPLQHG��,Q�WKH�FXUUHQW�VWXG\��WKH�

UHVXOW�FRQILUPV�WKH�RSSRVLWH�QDWXUH�EHWZHHQ�ERWK�FRQVWUXFWV�VLQFH�WKH�IRUPDO�LV�IRXQG�WR�KDYH�

VLJQLILFDQW�SRVLWLYH�UHODWLRQVKLS�ZLWK�GLVWUHVV�WROHUDQFH�LQ�WKH�SDVW�VWXGLHV�ZKLOH�WKH�ODWWHU�KDV�

D�VLJQLILFDQW�QHJDWLYH�UHODWLRQVKLS�ZLWK�GLVWUHVV�WROHUDQFH��

%HVLGHV��WKLV�UHVXOW�DOVR�VXSSRUWV�WKH�ILQGLQJV�IURP�WKH�VWXG\�RI�)LOLSSHOOR�DQG�

FROOHDJXHV�LQ������ZKLFK�UHSRUWHG�WKH�DVVRFLDWLRQ�EHWZHHQ�VWXGHQWV¶�QHJDWLYH�YLHZ�WRZDUGV�

DGYHUVLW\�DQG�WKHLU�ORZHU�VHQVH�RI�FRQWURO�WRZDUGV�WKRVH�HYHQWV��:KHQ�WKH�VWXGHQWV�SHUFHLYH�

DGYHUVLW\�DV�WRWDOO\�XQEHDUDEOH�RU�XQFRQWUROODEOH��WKH\�ZLOO�EH�PRUH�OLNHO\�WR�GHYHORS�

LQWROHUDQFH�WRZDUGV�LW��

,W�LV�XQGHUVWDQGDEOH�WKDW�SHRSOH�ZKR�DOZD\V�EHOLHYH�WKHPVHOYHV�DV�³KRSHOHVV´�DQG�

³SRZHUOHVV´�ZLOO�KDYH�ORZHU�DELOLW\�RU�EHOLHI�WR�WROHUDWH�GLVWUHVVLQJ�HYHQWV��7KLV�LV�EHFDXVH�

WKH\�PLJKW�SHUFHLYH�WKH�GLVWUHVVLQJ�HYHQWV�RU�QHJDWLYH�IHHOLQJV�DV�PRUH�WUHPHQGRXV�DQG�

WHUULEOH�WKDQ�ZKDW�WKH\�FDQ�WDNH�FRQWURO�RI��GXH�WR�WKHLU�SHUVLVWHQW�IHHOLQJ�RQ�KDYLQJ�QR�SRZHU�
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RU�FRQWURO�RYHU�PDQ\�GRPDLQV�LQ�WKHLU�OLYHV��:KHQ�WKH�DPRXQW�RI�H[SHQVHV��H�J��HQHUJ\�RU�

WLPH��UHTXLUHG�WR�GHDO�ZLWK�WKH�DGYHUVLWLHV�DUH�FRQVLVWHQWO\�DQWLFLSDWHG�IDU�EH\RQG�WKH�

SHUFHSWLRQ�RI�RZQ�UHVRXUFHV��H�J��WLPH��DQG�DELOLW\��H�J��HQHUJ\���WKH�³DGDSWLYH´�ZD\�H[SHFWHG�

RI�WKH�LQGLYLGXDO�ZLOO�EH�DYRLGLQJ�WKRVH�VLWXDWLRQV��

&RQVHTXHQWO\��ZKHQ�VXFK�H[SHFWDWLRQ�RU�EHOLHI�SHUSHWXDWHV��WKH�LQFUHDVHG�DYRLGDQFH�

ZLOO�FDXVH�WKH�SHUVRQ�WR�JUDGXDOO\�ORVH�WKH�DELOLW\�WR�ZLWKVWDQG�GLVWUHVV��%HLQJ�GLVWUHVV�

LQWROHUDQW�KHOSV�WKH�SHUVRQ�WR�SURWHFW�KLV�RU�KHU�YXOQHUDEOH�VHQVH�RI�VHOI�DQG�IHHOLQJV��,Q�D�ORQJ�

WHUP��WKHVH�SHRSOH�ZLOO�DOVR�EH�WUDSSHG�LQ�DQ�LQILQLWH�ORRS�RI�DYRLGLQJ�GLVWUHVV�DQG�IHHOLQJ�

GLVWUHVVHG�GXH�WR�WKH�ODFN�RI�FRQWURO�LQ�WKHLU�OLYHV��UHVXOWHG�IURP�DYRLGDQFH������

+���3HUVLVWHQFH�$VVRFLDWHV�3RVLWLYHO\�ZLWK�'LVWUHVV�7ROHUDQFH

3HDUVRQ¶V�FRUUHODWLRQ�VKRZHG�WKDW�SHUVLVWHQFH�LV�QHJDWLYHO\�DVVRFLDWHG�ZLWK�GLVWUHVV�

WROHUDQFH�LQVLJQLILFDQWO\��7KLV�ILQGLQJ�LV�FRQWUDU\�WR�WKH�K\SRWKHVLV�DV�LQ�ERWK�GLUHFWLRQ�DQG�

VWUHQJWK�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WZR�YDULDEOHV��6KRFNLQJO\��WKLV�PHDQV�WKH�YDOLGLW\�RI�

XVLQJ�WDVN�SHUVLVWHQFH�DV�WKH�PHDVXUHPHQW�RI�GLVWUHVV�WROHUDQFH�LQ�SDVW�VWXGLHV�PD\�EH�GRXEW�

$V�VWDWHG�E\�=YROHQVN\�DQG�FROOHDJXHV�LQ�������WKH�PHDVXUHPHQW�RI�GLVWUHVV�WROHUDQFH�

VKRXOG�LQFOXGH�ERWK�WDVN�SHUVLVWHQFH�DQG�VXEMHFWLYH�GLVWUHVV��:LWKRXW�WKH�GLVWUHVV�H[SHULHQFHV��

WKH�SHUVLVWHQW�EHKDYLRU�VKRXOG�RQO\�EH�NQRZQ�DV�SHUVLVWHQFH�LQVWHDG�RI�GLVWUHVV�WROHUDQFH���

,Q�SDVW�VWXGLHV��EHKDYLRUDO�PHDVXUHV�ZHUH�ZLGHO\�DGRSWHG�WR�FDSWXUH�WKH�GHJUHH�RI�

GLVWUHVV�WROHUDQFH��+RZHYHU��WKHUH�ZHUH�VRPH�OLPLWDWLRQV�RI�EHKDYLRUDO�PHDVXUHPHQW�WKDW�

MHRSDUGL]H�LWV�YDOLGLW\��)LUVW��WKH�SHUIRUPDQFH�LQ�WKH�EHKDYLRUDO�WDVNV�FRXOG�EH�LQIOXHQFHG�E\�

LQGLYLGXDOV¶�SK\VLFDO�RU�PHQWDO�FDSDELOLW\��)RU�H[DPSOH��DQ�LQGLYLGXDO�ZKR�SHUVLVW�ORQJHU�WKDQ�

PRVW�RWKHUV�LQ�D�PDWKHPDWLF�WDVN�PD\�GXH�WR�KLV�FDOFXODWLQJ�VNLOOV�UDWKHU�WKDQ�KLJKHU�GLVWUHVV�

WROHUDQFH��7KLV�H[SODLQHG�WKH�LQVLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�GLIIHUHQW�NLQG�RI�EHKDYLRUDO�

PHDVXUHPHQWV��*ODVVPDQ HW�DO����������6HFRQGO\��WKH�SHUFHSWLRQV�WRZDUGV�WKH�WDVN�ZRXOG�

GHWHUPLQH�WKH�SUHVHQW�RI�GLVWUHVV�H[SHULHQFH��)RU�LQVWDQFH��VROYLQJ�GLIILFXOW�PDWKHPDWLF�
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TXHVWLRQV�PD\�EH�DQ�HQWHUWDLQLQJ�WDVN�IRU�VRPH�LQGLYLGXDOV��7KHUHIRUH��WKH�XVH�RI�EHKDYLRUDO�

PHDVXUHPHQW�DORQH�LV�LQVXIILFLHQW�WR�FUHDWH�ERWK�WDVN�SHUVLVWHQFH�DQG�VXEMHFWLYH�GLVWUHVV��

7KLV�VWXG\�XWLOL]HG�VHOI�UHSRUW�PHDVXUH�DV�PHDVXUHPHQW�IRU�GLVWUHVV�WROHUDQFH�WR�DYRLG�

WKH�DIRUHPHQWLRQHG�GLVDGYDQWDJHV��7KH�LQVLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�WZR�YDULDEOHV�

PLJKW�EHFDXVH�SHUVLVWLQJ�LQ�D�OHQJWK\�DQG�LQWHQVH�ZD\�PLJKW�QRW�EH�GLVWUHVVLQJ�IRU�WKRVH�ZKR�

DUH�LQWHUHVWHG�LQ�WKDW�DFWLYLW\��,Q�IDFW��WKH�VHQVH�RI�DFKLHYHPHQW�PLJKW�PRWLYDWH�WKH�LQGLYLGXDO�

WR�HQMR\�SHUVLVWLQJ�LQ�WKH�WDVN�GHVSLWH�RI�WKH�DYHUVLWLHV��,Q�VKRUW��SHUVLVWHQFH�DORQH�LV�

LQDGHTXDWH�WR�H[SODLQ�RQH¶V�OHYHOV�RI�GLVWUHVV�WROHUDQFH�

+���(PRWLRQDO�5HDFWLYLW\�$VVRFLDWHV�3RVLWLYHO\�ZLWK�/HDUQHG�+HOSOHVVQHVV

%DVHG�RQ�WKH�330&�ILQGLQJV�IURP�WKLV�VWXG\��WKHUH�LV�D�VLJQLILFDQW�SRVLWLYH�

UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�DQG�OHDUQHG�KHOSOHVVQHVV��7KLV�UHVXOW�LV�FRQVLVWHQW�

ZLWK�WKH�VWXG\�RI�6RPPHUV���������ZKHUH�D�SRVLWLYH�DVVRFLDWLRQ�ZDV�IRXQG�EHWZHHQ�WKHVH�WZR�

YDULDEOHV�ZKLOH�VWXG\LQJ�WKHLU�SUHGLFWLYH�HIIHFW�RQ�GLVWUHVV�WROHUDQFH�DQG�VHOI�GDPDJLQJ�

EHKDYLRUV��DQG�DQRWKHU�VWXG\�FRQGXFWHG�E\�*LJQDF�DQG�FROOHDJXHV��������ZKLFK�GLVFRYHUHG�D�

VDPH�UHODWLRQVKLS�LQ�WKH�VDPSOH�ZLWK�FKURQLF�LOOQHVV�DQG GLVDELOLW\��

7KH�SRVLWLYH�UHODWLRQVKLS�PD\�EH�H[SODLQHG�E\�WKH�ZD\�SHRSOH�SURFHVV�LQIRUPDWLRQ�

DQG�UHDFW�HPRWLRQDOO\�WR�GLIIHUHQW�VLWXDWLRQV�LQ�WKHLU�OLYHV��$V�SHRSOH�ZLWK�KLJK�HPRWLRQDO�

UHDFWLYLW\�DUH�FKDUDFWHUL]HG�E\�VHQVLWLYH��LQWHQVH�DQG�HQGXULQJ�HPRWLRQV��WKH\�DUH�PRUH�OLNHO\�

WR�UHDFW�RQ�ZLGHU�UDQJH�RI�WKLQJV�ZLWK�PRUH�LQWHQVH�HPRWLRQ�DQG�LW�WDNHV�ORQJHU�WR�UHWXUQ�WR�

WKH�RULJLQDO�VWDWH�RI�HPRWLRQ��6LQFH�WKH\�DUH�KDELWXDWHG�WR�UHDFWLQJ�LQWHQVHO\�WR�VPDOO�WKLQJV��

WKH\�ZLOO�DOVR�SURFHVV�QHJDWLYH�HYHQWV�LQ DQ�H[DJJHUDWHG�PDQQHU�EH�LW�FRQVFLRXVO\�RU�

XQFRQVFLRXVO\��7KH�H[DJJHUDWLRQ�RI�QHJDWLYH�HYHQWV�SOXV�WKH�GLIILFXOW\�LQ�UHJXODWLQJ�WKHLU�

HPRWLRQV�FDXVH�WKHP�WR�EH�PRUH�VXVFHSWLEOH�WR�IHHO�ORVLQJ�FRQWURO�RYHU�WKHLU�RZQ�HPRWLRQ�DV�

ZHOO�DV�WKH�HYHQWV��$V�WKH�VLWXDWLRQ�FRQWLQXHV�LQ�WKH�ORQJ�UXQ��WKH\�PLJKW�GHYHORS�WKH�VHQVH�RI�

KHOSOHVVQHVV�EHFDXVH�WKH\�WHQG�WR�IHHO�PRUH�QHJDWLYH�WKDQ�RWKHUV�WRZDUGV�D�VDPH�VWLPXOXV��



,1',9,'8$/�',))(5(1&(6�,1�',675(66�72/(5$1&( ��

7KHUHIRUH��ORZHU�OHYHO�RI�HPRWLRQDO�UHDFWLYLW\�PD\�SURWHFW�WKH�LQGLYLGXDOV�IURP�DPSOLI\LQJ�

WKH�QHJDWLYH�VWLPXOL�DQG�VHQVH�RI�KHOSOHVVQHVV��

6DPH�JRHV�IRU�WKH�RWKHU�ZD\ URXQG��ZKHQ�SHRSOH�FRQVLVWHQWO\�IHHO�KHOSOHVV��WKH\�ZLOO�

JUDGXDOO\�JHQHUDOL]H�VXFK�IHHOLQJ�WR�GLIIHUHQW�VLWXDWLRQV�LQ�WKHLU�OLYHV��$V�WKHUH�DUH�PRUH�

HYHQWV�UHVHPEOLQJ�WKHLU�VHQVH�RI�SRZHUOHVV��WKHUH�LV�D�KLJKHU�OLNHOLKRRG�WKDW�WKHVH�SHRSOH�ZLOO�

EH�PRUH�HPRWLRQDOO\�VHQVLWLYH��GXH�WR�PRUH�IUHTXHQW�WULJJHU�RI�QHJDWLYH�PHPRULHV���

SDUWLFXODUO\�WRZDUGV�HYHQWV�WKDW�DUH�VHHP�GLVWUHVVLQJ�RU�XQFRQWUROODEOH�IRU�WKHP�HYHQ�LI�WKH�

HYHQWV�PD\�EH�UHDOO\�WULYLDO��

7KH�FXUUHQW�VWXG\�DOVR�H[SDQGV�WKH�LGHQWLILFDWLRQ�RQ�DVVRFLDWLRQ�EHWZHHQ�HPRWLRQDO�

UHDFWLYLW\�DQG�OHDUQHG�KHOSOHVVQHVV�IURP�FOLQLFDO�VDPSOHV�WR�D�ODUJHU�SRSXODWLRQ��7KH�FXUUHQW�

UHVXOW�VXSSRUWV�WKH�ILQGLQJV�RI�6WULJR�DQG�FROOHDJXHV��������DPRQJ�\RXQJ�DGXOWV�ZLWK�DQG�

ZLWKRXW�0DMRU�'HSUHVVLYH�'LVRUGHU��7KH\�XWLOL]HG�WKH�IXQFWLRQDO�0DJQHWLF�5HVRQDQFH�

,PDJLQJ��I05,��WHFKQLTXH�WR�PHDVXUH�WKH�SDUWLFLSDQWV¶�HPRWLRQDO�UHDFWLYLW\�DQG�TXHVWLRQQDLUH�

WR�PHDVXUH�KHOSOHVVQHVV�LQ�DQ�H[SHULPHQWDO�VHWWLQJ��2WKHU�WKDQ�WKH�SV\FKRORJLFDO�UHDVRQV��WKH�

DVVRFLDWLRQ�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�DQG�VHQVH�RI�KHOSOHVVQHVV�PD\�EH�H[SODLQHG�E\�WKH�

QHXURORJLFDO�PHFKDQLVPV�XQGHUO\LQJ�HPRWLRQ�FRQWUROV��7KH�LQFUHDVHG�DFWLYDWLRQ�RI�DP\JGDOD�

�ZKLFK�LV�WKH�EUDLQ�UHJLRQ�UHVSRQVLEOH�IRU HPRWLRQ�DURXVDO�RU�SURFHVVLQJ��LV�UHODWHG�WR�WKH�

KLJKHU�VHQVH�RI�KHOSOHVVQHVV��6WULJR�HW�DO����������7KLV�LV�EHFDXVH�SHRSOH�ZLWK�PRUH�DFWLYH�

DP\JGDOD��KLJKHU�HPRWLRQDO�UHDFWLYLW\��SURQH�WR�SURFHVV�HQYLURQPHQWDO�VWLPXOL�LQ�D�PRUH�

QHJDWLYHO\�ELDVHG�ZD\�DQG�ILQG�LW�PRUH�GLIILFXOW�WR�PRGXODWH�WKH�SDLQIXO�H[SHULHQFHV�ZKLFK�

HYHQWXDOO\�OHDGV�WR�D�KLJKHU�VHQVH�RI�KHOSOHVVQHVV���

+���/HDUQHG�+HOSOHVVQHVV�$VVRFLDWHV�1HJDWLYHO\�ZLWK�3HUVLVWHQFH�

%DVHG�RQ�WKH�330&�ILQGLQJV�IURP�WKLV�VWXG\��WKHUH�LV�D�VLJQLILFDQW�QHJDWLYH�

UHODWLRQVKLS�EHWZHHQ�OHDUQHG�KHOSOHVVQHVV�DQG�SHUVLVWHQFH��7KLV�UHVXOW�LV�LQ�OLQH�ZLWK�WKH�SDVW�

VWXG\��6RPPHUV���������
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/HDUQHG�KHOSOHVVQHVV�K\SRWKHVLV�VXJJHVWHG�WKDW�QHJDWLYH�OHDUQLQJ�KLVWRU\�ZRXOG�

ZHDNHQ�WKH�LQGLYLGXDOV¶�PRWLYDWLRQ�WR�HVFDSH�IURP�DQ XQSOHDVDQW�VWDWH�E\�LQWHUQDOL]LQJ�WKH�

H[SHFWDWLRQ�RI�UHVSRQVH�RXWFRPH�LQGHSHQGHQFH��,Q�IDFW��RQH¶V�PRWLYDWLRQ�WR�UHVSRQVH�WR�

XQFRPIRUWDEOH�VWLPXOL�LV�IURP�WKH�EHOLHIV�WKDW�DSSURSULDWH�UHVSRQVH�ZRXOG�FHDVH�WKH�

XQSOHDVDQW�FRQGLWLRQV��6PDOOKHHU HW�DO����������+RZHYHU��WKH�DEVHQW�RI�UHZDUGV�DIWHU�PXOWLSOH�

DWWHPSWV�ZRXOG�JLYH�LQGLYLGXDO�WKH�VHQVH�RI�³SRZHUOHVV´�DQG�³KHOSOHVVQHVV´�

2Q�WKH�RWKHU�KDQG��SHUVLVWHQFH�LV�D�UHZDUG�FRQWLQJHQW�FRQFHSW�ZKHUH�WKH�LQGLYLGXDO�

ZRXOG�SHUVLVW�IRU�SRVVLEOH�UHZDUGV��7KHUHIRUH��WKRVH�ZLWK�KLJK�OHDUQHG�KHOSOHVVQHVV�KDG�ORVW�

WKHLU�PRWLYDWLRQ�WR�SHUVLVW�IRU�WKH�RXWFRPHV��,Q�UHDOLW\��LQGLYLGXDOV�ZKR�DUH�HDVLO\�JLYLQJ�XS�LQ�

GLIILFXOW�VLWXDWLRQV�DUH�OHVV�OLNHO\�WR�KDYH�KLJK�DFKLHYHPHQW��7KLV�H[SHULHQFH�ZRXOG�WKHQ�

IXUWKHU�VWUHQJWKHQ�WKH�EHOLHI�WKDW�WKH\�DUH�LQFRPSHWHQFH�DQG�WKHUHIRUH�WKH\�VKRXOG�QRW�SHUVLVW�

LQ�WKH�IXWXUH�WR�DYRLG�SRVVLEOH�SDLQ�RU�FRVWV��7KH�VWXG\�FRQGXFWHG�E\�%UDQGRQ�DQG�KLV�

FROOHDJXHV���������VPRNHUV�ZKR�KDG�WKH�VXFFHVVIXO�DEVWDLQHG�IRU�DW�OHDVW���PRQWKV�DUH�PRUH�

SHUVLVWHQW�WKDQ�WKRVH�ZKR�QHYHU�TXLW��,Q�VKRUW��WKH�OHDUQLQJ�KLVWRU\�RI�LQGLYLGXDOV�ZRXOG�

LQIOXHQFH�WKH�OHYHOV�RI�SHUVLVWHQFH�LQ�IXWXUH�

+���(PRWLRQDO�5HDFWLYLW\�$VVRFLDWHV�1HJDWLYHO\�ZLWK�3HUVLVWHQFH�

%DVHG�RQ�WKH�330&�ILQGLQJV�IURP�WKLV�VWXG\��WKHUH�LV�D�VLJQLILFDQW�QHJDWLYH�

UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO�UHDFWLYLW\�DQG�SHUVLVWHQFH��7KLV�UHVXOW�LV�FRKHUHQW�ZLWK�

SUHYLRXV�VWXGLHV��:LQZDUG�HW�DO���������(OOLV�HW�DO���������6RPPHUV���������

,QGLYLGXDOV�ZLWK�KLJKHU�HPRWLRQDO�UHDFWLYLW\�DUH�DOVR�GXEEHG�DV�ORZ�UHJXODWRUV��%DVHG�

RQ�0XUDYHQ�DQG�%DXPHLVWHU���������WKH\�UHTXLUH�PRUH�PHQWDO�UHVRXUFHV�WR�FRSH�ZLWK�

GLVWUHVVLQJ�HYHQWV��7KLV�KDV�GHWHULRUDWHG�WKHLU�SHUVLVWHQFH�LQ�GLVWUHVVLQJ�WDVNV�DV�WKH�

XQSOHDVDQW�IHHOLQJV�KDG�EHHQ�PDJQLILHG��$OWKRXJK�WKH�VWXG\�FRQGXFWHG�E\�&RRPEHV�DQG�

FROOHDJXHV��������VKRZHG�WKDW�LQGLYLGXDOV�ZLWK�KLJKHU�VHQVLWLYLW\�WR�QHJDWLYH�HPRWLRQV�WHQGV�

WR�UHVXOW�LQ�KLJKHU�JULS�IRUFH��WKLV�VWXG\�GLG�QRW�REWDLQ�WKH�VDPH�UHVXOWV��7KLV�PLJKW�EHFDXVH�
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WKH�HQKDQFHPHQW�RI�SK\VLFDO�FDSDELOLW\�RFFXUUHG�XQFRQVFLRXVO\��ZKLFK�ZLOO�QRW�EH�GHWHFWHG�

E\�WKH�VHOI�UHSRUW�PHDVXUH�XVHG�LQ�WKLV�VWXG\�

$V�FRQVLVWHQW�WR�WKH�VWXG\�FRQGXFWHG�E\�3LW]HU�DQG�6NLQQHU���������HPRWLRQDO�

UHDFWLYLW\�QHJDWLYHO\�DVVRFLDWHG�ZLWK�SHUVLVWHQFH�DPRQJ�XQLYHUVLW\�VWXGHQWV��0RUHRYHU��

GHJUHH�VWXGHQWV�WHQG�WR�KDYH�ORZHU�HPRWLRQDO�UHDFWLYLW\�WKDQ�IRXQGDWLRQ�VWXGHQWV��$V�GHJUHH�

VWXGHQWV�DUH�PRUH�IDPLOLDU�DQG�UHVRXUFHIXO�LQ�WKH�XQLYHUVLW\�HQYLURQPHQW�WKDQ�IRXQGDWLRQ�

VWXGHQWV��WKLV�LV�DOLJQHG�ZLWK�WKH�UHVXOW�REWDLQHG�E\�3LW]HU�DQG�6NLQQHU���������ZKLFK�VWDWHG�

WKDW�VWXGHQWV�ZKR�SHUFHLYHG�KLJK�SHUVRQDO�DQG�LQWHUSHUVRQDO�UHVRXUFHV�WHQGV�WR�KDYH�ORZHU�

HPRWLRQDO�UHDFWLYLW\����

+���(PRWLRQDO�5HDFWLYLW\��/HDUQHG�+HOSOHVVQHVV�DQG�3HUVLVWHQFH�3UHGLFW�'LVWUHVV�

7ROHUDQFH�

0XOWLSOH�OLQHDU�UHJUHVVLRQ�VKRZHG�WKDW�HPRWLRQDO�UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV�DQG�

SHUVLVWHQFH�SUHGLFW�GLVWUHVV�WROHUDQFH�VLJQLILFDQWO\��7KLV�UHVXOW�LV�FRQVLVWHQW�WR�WKH�VWXG\�

FRQGXFWHG�E\�6RPPHUV��������ZKLFK�IRXQG�WKDW�HPRWLRQDO�UHDFWLYLW\�DQG�OHDUQHG�

KHOSOHVVQHVV�WRJHWKHU�SUHGLFW�GLVWUHVV�WROHUDQFH�VLJQLILFDQWO\��

%DVHG�RQ�WKH�WKHRU\�GHYHORSHG�E\�/\QFK�DQG�0L]RQ���������WKLV�VWXG\�DGGHG�LQ�

SHUVLVWHQFH�DV�WKH�WKLUG�SUHGLFWRU�RI�GLVWUHVV�WROHUDQFH��$OWKRXJK�SHUVLVWHQFH�DORQH�KDV�QR�

VLJQLILFDQW�UHODWLRQVKLS�ZLWK�GLVWUHVV�WROHUDQFH�LQ�330&��LWV�FRPELQDWLRQ�ZLWK�HPRWLRQDO�

UHDFWLYLW\�DQG�OHDUQHG�KHOSOHVVQHVV�ZDV�DEOH�WR�H[SODLQ�����RI�YDULDQFH�LQ�GLVWUHVV�WROHUDQFH�

7KH�NH\�FRPSRQHQWV�RI�GLVWUHVV�WROHUDQFH�ZHUH�VXEMHFWLYH�GLVWUHVV�DQG�WDVN�SHUVLVWHQFH�

�=YROHQVN\�HW�DO����������$V�DIRUHPHQWLRQHG��OHDUQHG KHOSOHVVQHVV�DQG�HPRWLRQDO�UHDFWLYLW\�

H[SODLQHG�WKH�PDJQLILFDWLRQ�RI�GLVWUHVVLQJ HPRWLRQV��ZKLFK�FUHDWHV�LQWHQVH�DQG�SURORQJHG�

GDPDJH�WR�LQGLYLGXDOV��7KH�LQFOXVLRQ�RI�SHUVLVWHQFH�IXUWKHU�H[SODLQHG�WKH�SHUVLVWHQW�EHKDYLRXU�

RI�LQGLYLGXDOV�GHVSLWH�RI�HQRUPRXV�VXIIHULQJ��
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/LPLWDWLRQV

$V�DIRUHPHQWLRQHG��WKH�/HDUQHG�+HOSOHVVQHVV�6FDOH��/+6��UHSRUWHG�&URQEDFK�DOSKD�

EHORZ�����LQ�ERWK�SLORW�VWXG\�DQG�DFWXDO�VWXG\��7KH�UHDVRQV�WR�UHWDLQ�WKH�VFDOH�GHVSLWH�ORZ�

UHOLDELOLW\�LQ�SLORW�ZHUH�WZR��)LUVW��/+6�UHSRUWHG�KLJK�UHOLDELOLW\��Į ������LQ�SDVW�VWXG\�

�4XLQOHVV�	�1HOVRQ���������6HFRQGO\��WKH�VWDWLVWLFV�GXULQJ�SLORW�VWXG\�VXJJHVWHG�WKDW�WKH�

UHPRYDO�RI�LWHP����ZRXOG�LPSURYH�WKH�UHOLDELOLW\��+RZHYHU��WKH�UHOLDELOLW\�ZDV�VWLOO�

XQVDWLVIDFWRU\�GHVSLWH�WKH�UHPRYDO�RI�LWHP���� 7KHUHIRUH��WKH�SDUWLFXODU�UHVXOW�PLJKW�QRW�

UHIOHFW�WKH�DFWXDO�WKRXJKWV�RI�WKH�VWXGHQWV�DV�DFFXUDWH�DV�RWKHU�VFDOHV�DGRSWHG�LQ�WKLV�VWXG\��

7KLV�VWXG\�ZDV�LQWHQGHG�WR�GLVFRYHU�WKH�PHFKDQLVP�RI�GLVWUHVV�WROHUDQFH�WR�SURYLGH�

SRVVLEOH�SUHYHQWLRQ�PHWKRGV�IRU�SV\FKRSDWKRORJ\�WKDW�LQGXFHG�E\�HPRWLRQDO�GLVWUHVV��+HQFH��

VHOI�UHSRUW�PHDVXUH�ZDV�XVHG�WR�FDSWXUH�WKH�³WUDLW´�RI�GLVWUHVV�WROHUDQFH��6WHLQEHUJ�	�

:LOOLDPV���������+RZHYHU��WKH�FURVV�VHFWLRQDO�VXUYH\�GHVLJQ�KDV�OLPLWHG�WKH�UHVHDUFKHUV�WR�

H[SORUH�WKH�PDOOHDELOLW\�RI�GLVWUHVV�WROHUDQFH�DFURVV�WLPH��$V�VXJJHVWHG�E\�/H\UR�DQG�

FROOHDJXHV���������DQ�RSWLPDO�OHYHOV�RI�GLVWUHVV�WROHUDQFH�FRXOG�EH�D�SURWHFWLYH�IDFWRUV�RU�ULVN�

PDUNHU�IRU�YDULRXV�SV\FKRSDWKRORJLHV�LI�LW�LV�IRXQG�WR�EH�PDOOHDEOH�

7KH�XVH�RI�VHOI�UHSRUW�PHDVXUH�DORQH�KDV�VHYHUDO�OLPLWDWLRQV�WKDW�FRQVWUDLQWV�WKH�

YDOLGLW\�DQG�UHOLDELOLW\�RI�WKH�UHVXOW��7KH�FRPPRQ�OLPLWDWLRQV�RI�VHOI�UHSRUW�PHDVXUH�VXFK�DV�

VHOI�VHUYLQJ�ELDV��+DZWKRUQH�HIIHFW��XQWUXWKIXO�UHVSRQVH�DQG�RWKHUV�DUH�SRWHQWLDO�GLVUXSWRUV�WR�

WKH�UHOLDELOLW\�RI�WKH�UHVSRQVHV��+RZHYHU��VRPH�SUHFDXWLRQV�ZHUH�FDUULHG�RXW�WR�HQVXUH�WKH�

UHOLDELOLW\�RI�WKH�UHVSRQVHV��)LUVW��DOO�WKH�TXHVWLRQQDLUHV�ZHUH�GRQH�LQ�WKH�FODVVURRP�WR�UHGXFH�

WKH�HQYLURQPHQWDO�GLVUXSWLRQV��$OVR��WKH�LQVWUXFWLRQV�JLYHQ�ZDV�VWDQGDUGL]HG WR�DYRLG�

PLVFRQFHSWLRQV�DERXW�WKH�GDWD�ILOOLQJ�

5HFRPPHQGDWLRQV

7KH�FXUUHQW�VWXG\�WKDW�HPSOR\V�WKH�FURVV�VHFWLRQDO�VXUYH\�GHVLJQ�PD\�SRVH�SRVVLEOH�

ULVN�RI�ELDV�LQ�WKH�UHVXOW�GXH�WR�WKH�PRPHQWDU\�VDOLHQFH�RI�SDUWLFLSDQWV¶�FHUWDLQ�DVSHFWV�RI�VHOI�



,1',9,'8$/�',))(5(1&(6�,1�',675(66�72/(5$1&( ��

SHUFHSWLRQ��,Q�RUGHU�WR�PHDVXUH�WKH�DVVRFLDWLRQ�EHWZHHQ�GLVWUHVV�WROHUDQFH�DQG�LWV�SUHGLFWRUV�

PRUH�REMHFWLYHO\��ORQJLWXGLQDO�VWXG\�GHVLJQ�PD\�EH�XVHG�LQ�WKH�IXWXUH�UHVHDUFK�LQ�RUGHU�WR�

PLQLPL]H�WKH�VLWXDWLRQDO�IDFWRU�WKDW�DIIHFW�WKH�SDUWLFLSDQWV¶�SHUFHSWLRQ�WRZDUGV�WKHLU�RZQ�

DWWLWXGH�DQG�WKHLU�UHVSRQVHV�GXULQJ�WKH�WLPH�WKH\�SDUWLFLSDWH�LQ�WKH�VWXG\��/RQJLWXGLQDO�VWXG\�

PD\�WHOO�WKH�VWDEOH�WUDLWV�RI�D�SHUVRQ�EHWWHU�DV�RSSRVHG�WR�RQH�WLPH�VWXG\�WKDW�LV�PRUH�OLNHO\�WR�

EH�LQIOXHQFHG�E\�XQFRQWUROODEOH�HQYLURQPHQWDO�IDFWRUV �H�J��QRLVHV��SDUWLFLSDQW¶V�HQFRXQWHUV�

EHIRUH�WKH�VWXG\���

%HVLGHV�WKH�GHVLJQ�RI�VWXG\��PHWKRG�RI�FROOHFWLQJ�GDWD�FDQ�DOVR�EULQJ�VLJQLILFDQW�

LPSDFW�RQ�WKH�YDOLGLW\�RI�ILQGLQJV��%HKDYLRXUDO�PHDVXUHPHQW�RI�GLVWUHVV�WROHUDQFH�DQG�

SV\FKRORJLFDO�PHDVXUHPHQW�VXFK�DV�'76�FDQ�EH�DGPLQLVWHUHG�WRJHWKHU�LQ�WKH�IXWXUH�VWXG\�LI�

XQGHUVWDQGLQJ�WKH�RYHUDOO�GLVWUHVV�WROHUDQFH�FRQVWUXFW�LV�LQWHQGHG��7KLV�LV�EHFDXVH�ERWK�

PHWKRGV�KDYH�WKHLU�RZQ�DGYDQWDJHV�DQG�GLVDGYDQWDJHV��ZKLOH�WKH�DGYDQWDJH�RI�RQH�FDQ�

DGGUHVV�WKH�LQDGHTXDF\�RI�DQRWKHU��)RU�LQVWDQFH��EHKDYLRXUDO�PHDVXUHPHQW�PD\�EH�

FRQIRXQGHG�E\�H[WHUQDO�IDFWRUV�OLNH�GLIIHUHQFHV�LQ�SK\VLFDO�DELOLW\�RU�FXUUHQW�SK\VLFDO�VWDWH�

ZKHQ�EHLQJ�H[DPLQHG�ZLWK�RWKHU�IDFWRUV��3V\FKRORJLFDO�PHDVXUHPHQWV�PD\�DGGUHVV�WKH�LVVXH�

EHFDXVH�LWV�PHDVXUHPHQW�LV�PRUH�REMHFWLYH��+RZHYHU��WKHUH�DUH�D�IHZ�ULVNV�WKDW�PD\�QRW�EH�LQ�

WKH�UHVHDUFKHUV¶�FRQWURO��LQFOXGLQJ�VHOI�VHUYLQJ�ELDV��UDWLQJ�RQHVHOI�EHWWHU�WKDQ�DFWXDOO\�LV���

FHQWUDO�WHQGHQF\�HUURU��FKRRVLQJ�DOO�WKH�UHVSRQVHV�LQ�WKH�PLGGOH�RI�WKH�/LNHUW�VFDOH���VRFLDO�

GHVLUDELOLW\��UHVSRQG�LQ�D�ZD\�WKDW�LV�VRFLDOO\�DFFHSWHG�RU�GHVLUHG��DQG�PRUH��+HQFH��

FRQGXFWLQJ�D�PL[HG�PHWKRG�VWXG\�FRXOG�PLQLPL]H�PRVW�RI�WKH�SRVVLEOH�OLPLWDWLRQV�DV�ZHOO�DV�

XWLOL]LQJ�DOO�WKH�DGYDQWDJHV�RI�GLIIHUHQW�GDWD�FROOHFWLRQ�PHWKRG��1RQHWKHOHVV��LW�LV�LPSRUWDQW�WR�

DVN�WKH�TXHVWLRQ�UHJDUGLQJ�WKH�HIILFLHQF\�RI�HDFK�PHWKRG�EHIRUH�WKH�GHFLVLRQ�PDNLQJ��H�J���

³:LOO�WKH�FRVW�RXWZHLJK�WKH�RXWFRPH"´�³,V�WKHUH�DQ\�RWKHU�PHDQ�WR�DFKLHYH�WKH�VDPH�HQG"´�

DQG�HWF��
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0RUHRYHU��WKH�LQVWUXPHQW�XVHG�WR�PHDVXUH�OHDUQHG�KHOSOHVVQHVV�LQ�WKH�IXWXUH�VWXG\�LQ�

0DOD\VLD�PD\�EH�PRGLILHG�LQ�RUGHU�WR�LQFUHDVH�WKH�UHVHDUFKHU¶V�FRQILGHQFH�LQ�PDNLQJ

FRQFOXVLYH�VWDWHPHQWV� 5HVHDUFKHUV�PD\�VROLFLW�UHVSRQVHV�IURP�0DOD\VLDQ�VDPSOH�WR�UHWHVW�WKH�

SV\FKRPHWULF�TXDOLW\�RI�WKH�VFDOH�LQ�0DOD\VLD�FRQWH[W��DV�ZHOO�DV�WR�PRGLI\�WKH�LWHPV�

DFFRUGLQJO\��0HDVXUHPHQWV�ZLWK�OHVV�UHYHUVHG�LWHP�PD\�UHGXFH�WKH�SRVVLELOLW\�RI�

PLVXQGHUVWDQGLQJ�E\�SDUWLFLSDQWV��DQG�LI�IHDVLEOH��IXWXUH�UHVHDUFKHUV�PD\ DOVR�GHYHORS�D�

FXOWXUH�DSSURSULDWH PHDVXUHPHQW�IRU�OHDUQHG�KHOSOHVVQHVV��IRU�H[DPSOH��ZLWK�FKRLFH�RI�ZRUGV�

WKDW�DUH�PRUH�0DOD\VLDQ�IULHQGO\�RU�FRPPRQO\�XQGHUVWRRG��

,Q�D�VWXG\�FRQGXFWHG�LQ�������6RPPHUV�SURSRVHG�WKDW�ORZ�LQGXVWULRXVQHVV�PD\�QRW�EH�

DV�³KRSHOHVV´�DV�KLJK�OHDUQHG�KHOSOHVVQHVV�EHFDXVH�LW�PD\�EH�FDXVHG�E\�WKH�UHLQIRUFHPHQW�RI�

ORZ�HIIRUW�LQ�WKH�SDVW��H�J��FRQVWDQWO\�SDVVLQJ�H[DPV�ZLWKRXW�SXWWLQJ�DQ\�KDUG�ZRUN���XQOLNH�

WKH�ODWWHU�ZKLFK�LV�UHVXOWHG�IURP�SHUVLVWHQW�QRQ�FRQWLQJHQF\�EHWZHHQ�HIIRUW�DQG�RXWFRPH��H�J��

IDLOLQJ�H[DPV�QR�PDWWHU�KRZ�PXFK�KDUG�ZRUN�KDV�EHHQ�SXW�LQ���+RZHYHU��ZKDW�LV�WKH�

GLIIHUHQFH�EHWZHHQ�WKH�UHODWLRQVKLS�RI�OHDUQHG�LQGXVWULRXVQHVV�DQG�OHDUQHG�KHOSOHVVQHVV�ZLWK�

GLVWUHVV�WROHUDQFH�LV�VWLOO�XQNQRZQ��)XWXUH�VWXG\�PD\�IRFXV�RQ�ZKHWKHU�OHDUQHG�

LQGXVWULRXVQHVV�DQG�OHDUQHG�KHOSOHVVQHVV�H[LVW�RQ�D�VDPH�FRQWLQXXP��VR�ZH�FDQ�PD\�ILQG�RXW�

ZKHWKHU�SHRSOH�ZLWK�KLJK�OHDUQHG�KHOSOHVVQHVV�PD\�VFRUH�ORZHU�LQ�GLVWUHVV�WROHUDQFH�WKDQ�

SHRSOH�ZLWK�ORZ�OHDUQHG�LQGXVWULRXVQHVV��3URYLGLQJ�LQVLJKW�RQ�WKLV�GRXEW�PD\�IDFLOLWDWH�WKH�

GHYHORSPHQW�RI�PRUH�FRPSUHKHQVLYH�RU�XVHIXO�PHDVXUHPHQWV�IRU�OHDUQHG�KHOSOHVVQHVV�DQG�

OHDUQHG�LQGXVWULRXVQHVV��RU�LWV�UHODWHG�FRQVWUXFWV��

'XULQJ�WKH�FXUUHQW�VWXG\��DV�PHQWLRQHG�EHIRUH�LQ�WKH�UHVXOW�DQG�GLVFXVVLRQ�RI�ILQGLQJV��

LW�KDV�EHHQ�QRWLFHG�WKDW�WKH�WUHQG�RI�VFRULQJ�GLIIHUHQW�YDULDEOHV�DPRQJ�SDUWLFLSDQWV�IURP�ORZHU�

DFDGHPLF�DFKLHYHPHQW�JURXS�LV�VHHPLQJO\�PRUH�³QHJDWLYH´�WKDQ�WKH�RWKHUV��'XH�WR�WKH�

SUREDELOLW\�RI�KDYLQJ�DQ�DVVRFLDWLRQ��UHVHDUFKHUV�PD\�GHOYH�LQWR�WKH�IDFWRU�RI�DFDGHPLF�

DFKLHYHPHQW�LQ�UHODWLRQ�WR�OHDUQHG�KHOSOHVVQHVV��SHUVLVWHQFH�DQG�GLVWUHVV�WROHUDQFH�LQ�WKH�
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IXWXUH��7KLV�ZLOO�DQVZHU�WKH�TXHVWLRQV�UHJDUGLQJ�WKH�GLUHFWLRQ�RI�FDXVDO�HIIHFW��ZKHWKHU�WKHVH�

YDULDEOHV�SUHGLFW�DFDGHPLF�DFKLHYHPHQW�RU�YLFH�YHUVD��WKDW�LV�QRW�LGHQWLILHG�LQ�WKH�FXUUHQW�

VWXG\�DQG�ZKHWKHU�WKH�DVVRFLDWLRQ�LV�RFFXUUHG�E\�FKDQFH��,GHQWLI\LQJ�WKH�UHODWLRQVKLS�LQ�HLWKHU�

GLUHFWLRQ�ZLOO�KHOS�WKH�SDUWLFXODU�JURXS�RI�SHRSOH�E\�WDUJHWLQJ�FKDQJH�RQ�WKH�SUHGLVSRVLQJ�

IDFWRU�IRU�WKH�RXWFRPH��)RU�LQVWDQFH��LI�SHRSOH�ZLWK�ORZHU�DFDGHPLF�DFKLHYHPHQW ZHUH�

LGHQWLILHG�WR�EH�PRUH�GLVWUHVV�LQWROHUDQW�DQG�KDYH�KLJKHU�ULVN�RI�GHYHORSLQJ�XQGHVLUDEOH�LVVXHV��

SHUKDSV�WKH�HGXFDWLRQ�V\VWHP�FDQ�WDUJHW�DQG�RIIHU�KHOS�WR�WKLV�JURXS�RI�SHRSOH�ZKLFK�ZLOO�LQ�

WXUQ�UHGXFH�WKH�UDWH�RI�SRVVLEOH�QHJDWLYH�FRQVHTXHQFHV�OLNH�VXEVWDQFH�XVH�RU�

SV\FKRSDWKRORJ\��2WKHU�WKDQ�WKDW��IXWXUH�UHVHDUFKHUV�PD\�DOVR�H[DPLQH�WKH�PRGHUDWLQJ�HIIHFW�

RI�DFDGHPLF�DFKLHYHPHQW�RQ�UHODWLRQVKLS�EHWZHHQ�GLVWUHVV�WROHUDQFH�DQG�LWV�SUHGLFWRUV�

,PSOLFDWLRQV

,Q�DFDGHPLD�VHWWLQJ��WKLV�VWXG\�KDV�IXUWKHU�H[SORUHG�WKH�XQGHUO\LQJ�PHFKDQLVP�RI�

GLVWUHVV�WROHUDQFH�E\�H[DPLQLQJ�WKH�UROH�RI�HPRWLRQDO�UHDFWLYLW\��OHDUQHG�KHOSOHVVQHVV�DQG�

SHUVLVWHQFH��$OVR��WKH�UHVXOW�REWDLQHG�ZLOO�FRQVROLGDWH�WKH�H[LVWLQJ�WKHRU\��ZKLFK�VWUHQJWKHQ�

WKH�XQGHUVWDQGLQJ�UHJDUGLQJ�GLVWUHVV�WROHUDQFH��0RUHRYHU��WKH�VWXG\�FRQGXFWHG�LQ�0DOD\VLD�

KDV�SURYLGHG�WKH�VXSSRUWLQJ�GHWDLOV�LQ�$VLDQ�FRQWH[W��,Q�RUGHU�WR�UHGXFH�WKH�SRVVLEOH�ELDV�IURP�

VDPSOLQJ�PHWKRG��VWXGHQWV�IURP�GLIIHUHQW�ILHOG�RI�VWXGLHV�VXFK�DV�VRFLDO�VFLHQFHV��H�J��

3V\FKRORJ\�DQG�3XEOLF�5HODWLRQV���QDWXUDO�VFLHQFHV��H�J��3HWUROHXP�HQJLQHHULQJ��&KHPLFDO�

HQJLQHHULQJ���DQG�DSSOLHG�VFLHQFHV��H�J��%XVLQHVV�DGPLQLVWUDWLRQ��%DQNLQJ�)LQDQFH��ZHUH�

UHFUXLWHG��7KHUHIRUH��WKH�SHUFHSWLRQV�RI�0DOD\VLD�VWXGHQWV�IURP�GLIIHUHQW�FRXUVHV�ZHUH�

LQFOXGHG�IRU�IXWXUH�VWXG\���

$SDUW�IURP�WKDW��WKH�YDOLGLW\�DQG�UHOLDELOLW\�RI�GLVWUHVV�WROHUDQFH�VFDOH�KDV�EHHQ�

VXSSRUWHG�LQ�0DOD\VLD�FRQWH[W�DV�PDMRULW\�RI�WKH�SDVW�VWXGLHV�ZHUH�XVLQJ�EHKDYLRXUDO�

PHDVXUH��7KH�XVHG�RI�WDVN�SHUVLVWHQFH�DORQH�DV�WKH�PHDVXUHPHQW�RI�GLVWUHVV�WROHUDQFH�ZDV�

EHLQJ�GRXEW�DV�WKH�330&�VKRXOG�QR�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�SHUVLVWHQFH�DQG�GLVWUHVV�
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WROHUDQFH��,W�VXJJHVWHG�WKDW�SUHYLRXV�PHDVXUHPHQW�PLJKW�EH�PHDVXULQJ�SHUVLVWHQFH�LQVWHDG�RI�

GLVWUHVV�WROHUDQFH��,Q�VKRUW��WKLV�VWXG\�KDG�ILOOHG�WKH�UHVHDUFK�JDS�DQG�PHWKRGRORJLFDO�JDS�WKDW�

KDG�EHHQ�RYHUORRNHG�E\�SDVW�UHVHDUFKHV��

3DVW�VWXGLHV�KDG�SURYHQ�WKH�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�ORZ�GLVWUHVV�WROHUDQFH�WR�

SV\FKRSDWKRORJLHV��'HSUHVVLRQ��DQ[LHW\�GLVRUGHU��VHOI�PXWLODWLRQ��VXLFLGH���DV�ZHOO�DV�ZLWK�

DGGLFWLRQ�WR�VXEVWDQFHV��,W�LV�FUXFLDO�IRU�FOLQLFLDQV�WR�JDLQ�LQVLJKW�UHJDUGLQJ�WKH�UROH�RI�

LQGLYLGXDOV¶�IDFWRUV�LQ�DOO�WKHVH�LVVXHV�UHJDUGOHVV�IRU�WUHDWPHQW�RU�SUHYHQWLRQ�SXUSRVHV��)RU�

H[DPSOH��LQGLYLGXDO�ZKR�KDG�LGHQWLILHG�ZLWK�ORZ�GLVWUHVV�WROHUDQFH�GXH�WR�KLJK�OHDUQHG�

KHOSOHVVQHVV�VKRXOG�UHFHLYH�SV\FKRWKHUDS\�VXFK�DV�FRJQLWLYH�EHKDYLRUDO�WKHUDS\��&%7��WR�

DOWHU�WKH�IDOVH�EHOLHIV�DQG�UHJDLQ�VHOI�HIILFDF\��$V�VXFK��PRUH�DOWHUQDWLYHV�DUH�SURYLGHG�WR�

FOLQLFLDQV�IRU�HIIHFWLYH�WUHDWPHQW���

,Q�HGXFDWLRQDO�VHWWLQJ��JDLQLQJ�NQRZOHGJH�DERXW�WKH�PHFKDQLVP�RI�GLVWUHVV�WROHUDQFH�

SDYHG�WKH�JURXQG�IRU HGXFDWRUV�WR�H[HUW�DSSURSULDWH�PRWLYDWLRQ�LQVWHDG�RI�H[FHVVLYH�VWUHVV�WR�

VWXGHQWV��)RU�LQVWDQFH��VWXGHQW¶V�SHUFHLYHG�SHUVRQDO�UHVRXUFHV�DQG�LQWHUSHUVRQDO�UHVRXUFHV

VKRXOG�EH�HPSKDVL]HG�WR�UHGXFH�WKH�HPRWLRQDO�UHDFWLYLW\�DPRQJ�VWXGHQWV��3LW]HU�	�6NLQQHU��

�������ZKLFK�WKHQ�H[WHQG�WKHLU�WROHUDQFH�WR�JUHDWHU�DFDGHPLF�SUHVVXUH��)XUWKHUPRUH��

FRQWLQJHQW�UHZDUG�V\VWHP�VKRXOG�JUDGXDOO\�UHSODFH�WKH�SXQLVKPHQW�LQ�WKH�DSSUDLVDO V\VWHP��,Q�

IDFW��HGXFDWLRQ�WKDW�IRFXV�RQ�SXQLVKPHQW�WHDFKHV�VWXGHQWV�WR�IRFXV�RQ�WKHLU�ZHDNQHVVHV�

LQVWHDG�RI�PD[LPL]LQJ�WKHLU�VWUHQJWKV��$V�D�UHVXOW��D�VHQVH�RI�KHOSOHVVQHVV�DQG�ORZ�VHOI�HVWHHP�

PD\�GHYHORS�DV�WKHUH�DUH�HQGOHVV�RI�IODZV�ZLWKLQ�D�SHUVRQ��7KHUHIRUH��XQGHUVWDQGLQJ�WKH�

IDFWRUV�WKDW�FRQWULEXWH�WR�ORZ�GLVWUHVV�WROHUDQFH�LV�ZLVHU�WKDQ�EODPLQJ�WKH�YLFWLPV�IRU�WKHLU�

YXOQHUDELOLW\�
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5HIHUHQFHV

$OYL��0��+����������$�PDQXDO�IRU�VHOHFWLQJ�VDPSOLQJ�WHFKQLTXHV�LQ�UHVHDUFK��0XQLFK�

3HUVRQDO�5H3(F�$UFKLYH��

KWWSV���PSUD�XE�XQLPXHQFKHQ�GH���������035$BSDSHUB������SGI

$PVHO��$����������$URXVDO��VXSSUHVVLRQ��DQG�SHUVLVWHQFH��)UXVWUDWLRQ�WKHRU\��DWWHQWLRQ��DQG�LWV�

GLVRUGHUV��&RJQLWLRQ�DQG�(PRWLRQ�����������±�����

KWWS���GRL�RUJ��������������������������

$QGHUVRQ��%��:����������7DVN�SHUVLVWHQFH�DV�D�SUHGLFWRU�RI�VXEVWDQFH�DEXVH�WUHDWPHQW�

RXWFRPHV� KWWS���UDYH�RKLROLQN�HGX�HWGF�YLHZ"DFFBQXP [DYLHU����������

$QJ��5��3���	�+XDQ��9��6����������5HODWLRQVKLS�EHWZHHQ�DFDGHPLF�VWUHVV�DQG�VXLFLGDO�

LGHDWLRQ��7HVWLQJ�IRU�GHSUHVVLRQ�DV�D�PHGLDWRU�XVLQJ�PXOWLSOH�UHJUHVVLRQ��&KLOG�

3V\FKLDWU\�DQG�+XPDQ�'HYHORSPHQW������������±�����KWWS���GRL�RUJ���������V������

����������

$UPLWDJH��&��-���3DQDJLRWL��0���$EGXO�5DKLP��:���5RZH��5���	�2¶&RQQRU��5��&����������

&RPSOHWHG�VXLFLGHV�DQG�VHOI�KDUP�LQ�0DOD\VLD��$�V\VWHPDWLF�UHYLHZ��*HQHUDO�

+RVSLWDO�3V\FKLDWU\������������±�����

KWWS���GRL�RUJ���������M�JHQKRVSSV\FK������������

$UXQ��3���*DUJ��5���&KDYDQ��%��6����������6WUHVV�DQG�VXLFLGDO�LGHDWLRQ�DPRQJ�DGROHVFHQWV�

KDYLQJ�DFDGHPLF�GLIILFXOW\��,QGXVWULDO�3V\FKLDWU\�-RXUQDO����������������

KWWS���GRL�RUJ���������LSM�LSMB�B��

$\GRJDQ��+����������7KH�UHODWLRQV�RI�OHDUQHG�KHOSOHVVQHVV��ORFXV�RI�FRQWURO��DQG�DWWLWXGHV�

WRZDUG�(QJOLVK�ZLWK�DFDGHPLF�VXFFHVV��,QRQX�8QLYHUVLW\�-RXUQDO�RI�WKH�)DFXOW\�RI�

(GXFDWLRQ������������������KWWS���GRL�RUJ����������LQXHIG���������

%HFHUUD��5��	�&DPSLWHOOL��*����������(PRWLRQDO�UHDFWLYLW\��&ULWLFDO�DQDO\VLV�DQG�SURSRVDO�RI�D�

QHZ�VFDOH��,QWHUQDWLRQDO�-RXUQDO�RI�$SSOLHG�3V\FKRORJ\�����������������
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KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B(PRWLRQDOB5HDFWLYLW\B&ULWLFDOB

$QDO\VLVBDQGB3URSRVDOBRIBDB1HZB6FDOH

%DTXWD\DQ��6��0��6���*KDIDU�6��:��$���	�*XO��0����������7KH�UHODWLRQVKLS�EHWZHHQ�VWUHVV�DQG�

HPRWLRQDO�LQWHOOLJHQFH�DPRQJ�SRVWJUDGXDWH�VWXGHQWV��7KH�FDVH�VWXG\�DW�3HUGDQD�

6FKRRO�RI�6FLHQFH��7HFKQRORJ\�DQG�,QQRYDWLRQ�3ROLF\��67,�3ROLF\���8QLYHUVLW\�

7HFKQRORJ\�0DOD\VLD��,QWHUQDWLRQDO�-RXUQDO�RI�%HKDYLRUDO�6FLHQFHV�����������������

KWWS���ZZZ�EHKDYVFL�LU�DUWLFOHB�����B�FI�D�GH�I��D��G���DD��G�I�G�H�I�SGI

%DUNOH\��5�$���������$WWHQWLRQ�GHILFLW��K\SHUDFWLYLW\�GLVRUGHU��VHOI�UHJXODWLRQ��DQG�WLPH��

7RZDUG�D�PRUH�FRPSUHKHQVLYH�WKHRU\��-RXUQDO�RI�'HYHORSPHQWDO�DQG�%HKDYLRUDO�

3HGLDWULFV���������������KWWS���G[�GRL�RUJ���������������������������������

%DUQHWW��9���	�/HZLV��7����������2XWOLHUV�LQ�6WDWLVWLFDO�'DWD ��UG HG����:LOH\�

%UDQGRQ��7��+���+HU]RJ��7��$���-XOLDQR��/��0���,UYLQ��-��(���/D]HY��$��%���	 6LPPRQV��9��1��

��������3UHWUHDWPHQW�WDVN�SHUVLVWHQFH�SUHGLFWV�VPRNLQJ�FHVVDWLRQ�RXWFRPH� -RXUQDO�RI�

$EQRUPDO�3V\FKRORJ\�������������±�����KWWS���GRL�RUJ�����������������[����������

%URZQ��5��$��/HMXH]��&��:���.DKOHU��&��:���	�6WURQJ��'��5����������'LVWUHVV�WROHUDQFH�DQG�

GXUDWLRQ�RI�SDVW�VPRNLQJ�FHVVDWLRQ�DWWHPSWV��-RXUQDO�RI�$EQRUPDO�3V\FKRORJ\�������

���±����

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ���������B'LVWUHVVBWROHUDQFHBDQGBGXUDWLRQ

BRIBSDVWBVPRNLQJBFHVVDWLRQBDWWHPSWV

%UXQV��.��0���2¶%U\DQ��(��0���	�0F/HLVK��$��&����������$Q�H[DPLQDWLRQ�RI�WKH�DVVRFLDWLRQ�

EHWZHHQ�HPRWLRQ�UHDFWLYLW\�DQG�GLVWUHVV�WROHUDQFH�DPRQJ�FROOHJH�VWXGHQWV��7KH�

-RXUQDO�RI�1HUYRXV�DQG�0HQWDO�'LVHDVH�������������������

KWWS���GRL�RUJ���������10'�����������������
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&DUYHU��&��6��/DZUHQFH��-��:���	�6FKHLHU��0��)����������$�FRQWURO�SURFHVV�SHUVSHFWLYH�RQ�WKH�

RULJLQV�RI�DIIHFW��,Q�/��/��0DUWLQ�	�$��7HVVHU��(GV����6WULYLQJ�DQG�IHHOLQJ��,QWHUDFWLRQV�

DPRQJ�JRDOV��DIIHFW��DQG�VHOI�UHJXODWLRQ��SS����±�����(UOEDXP�

&KHDK��%���������2FWREHU������6XLFLGDO�WHQGHQFLHV�RQ�WKH�ULVH�LQ�0DOD\VLD��VD\V�+HDOWK�'*��

7KH�6WDU���KWWSV���ZZZ�WKHVWDU�FRP�P\�QHZV�QDWLRQ������������VXLFLGDO�WHQGHQFLHV�

RQ�WKH�ULVH�LQ�PDOD\VLD�VD\V�KHDOWK�GJ

&KULVWHQVHQ��5��	�.QH]HN��*����������&RPSDUDWLYH�PHDVXUHV�RI�JULW��WHQDFLW\�DQG�

SHUVHYHUDQFH��,QWHUQDWLRQDO�-RXUQDO�RI�/HDUQLQJ��7HDFKLQJ�DQG�(GXFDWLRQDO�

5HVHDUFK���������������

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B&RPSDUDWLYHB0HDVXUHVBRIB*UL

WB7HQDFLW\BDQGB3HUVHYHUDQFH

&ORQLQJHU��&��5���3U]\EHFN��7��5���	�6YUDNLF��'��0����������7KH�WULGLPHQVLRQDO�SHUVRQDOLW\�

TXHVWLRQQDLUH��8�6��QRUPDWLYH�GDWD��3V\FKRORJLFDO�5HSRUWV�������������±������

KWWS���GRL�RUJ���������SU����������������

&RQVWDQWLQ��7���+ROPDQ��$���	�+RMERWD��$��0����������'HYHORSPHQW�DQG�YDOLGDWLRQ�RI�D�

PRWLYDWLRQDO�SHUVLVWHQFH�VFDOH��3VLKRORJLMD�����������±�����

KWWS���GRL�RUJ���������36,�������&

&RRN��5��'���	�:HLVEHUJ��6����������5HVLGXDOV�DQG�LQIOXHQFH�LQ�UHJUHVVLRQ�

KWWSV���FRQVHUYDQF\�XPQ�HGX�KDQGOH������������

&RRPEHV��6��$���1DXJOH��.��0���%DUQHV��5��7���&DXUDXJK��-��+���	�-DQHOOH��&��0����������

(PRWLRQDO�UHDFWLYLW\�DQG�IRUFH�FRQWURO��7KH�LQIOXHQFH�RI�EHKDYLRUDO�LQKLELWLRQ� +XPDQ�

0RYHPHQW�6FLHQFH�������������±������KWWS���GRL�RUJ���������M�KXPRY������������

&RXJOH��-���7LPSDQR��.���6DUDZJL��6���6PLWK��&���	�)LWFK��.����������$�PXOWL�PRGDO�

LQYHVWLJDWLRQ�RI�WKH�UROHV�RI�GLVWUHVV�WROHUDQFH�DQG�HPRWLRQDO�UHDFWLYLW\�LQ�REVHVVLYH�
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FRPSXOVLYH�V\PSWRPV��$Q[LHW\��6WUHVV�	�&RSLQJ������������������

KWWS���GRL�RUJ�����������������������������

'DQLHO��(����������7KH�XVHIXOQHVV�RI�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�DSSURDFKHV�DQG�PHWKRGV�LQ�

UHVHDUFKLQJ�SUREOHP�VROYLQJ�DELOLW\�LQ�VFLHQFH�HGXFDWLRQ�FXUULFXOXP��-RXUQDO�RI�

(GXFDWLRQ�DQG�3UDFWLFH������������������

KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�(-��������SGI

'DXJKWHUV��6��%���/HMXH]��&��:���.DKOHU��&��:���6WURQJ��'��5���	�%URZQ��5��$����������

3V\FKRORJLFDO�GLVWUHVV�WROHUDQFH�DQG�GXUDWLRQ�RI�PRVW�UHFHQW�DEVWLQHQFH�DWWHPSW�

DPRQJ�UHVLGHQWLDO�WUHDWPHQW�VHHNLQJ�VXEVWDQFH�DEXVHUV��3V\FKRORJ\�RI�$GGLFWLYH�

%HKDYLRUV������������±�����KWWS���GRL�RUJ�����������������[���������

'DYLHV��3��7���&LFFKHWWL��'���	�0DUWLQ��0��-����������7RZDUG�JUHDWHU�VSHFLILFLW\�LQ�LGHQWLI\LQJ�

DVVRFLDWLRQV�DPRQJ�LQWHUSDUHQWDO�DJJUHVVLRQ��FKLOG�HPRWLRQDO�UHDFWLYLW\�WR�FRQIOLFW��

DQG�FKLOG�SUREOHPV� &KLOG�'HYHORSPHQW� �����������±������

KWWSV���GRL�RUJ���������M����������������������[

'HPDUFR��1�-����������/HDUQHG�+HOSOHVVQHVV��VSLULWXDOLW\��DEVWLQHQFH�HIILFDF\��DQG�DOFRKRO�

UHFRYHU\��'RFWRUDO�GLVVHUWDWLRQ��3KLODGHOSKLD�&ROOHJH�RI�2VWHRSDWKLF�0HGLFLQH���

KWWSV���SGIV�VHPDQWLFVFKRODU�RUJ���GH�D��EE����EIGG������F�G���H���E����ED�SGI

'HYHOOLV��5��)��������� 6FDOH�GHYHORSPHQWࣟ��7KHRU\�DQG�DSSOLFDWLRQV ��WK�HG����6DJH��

'XJDV��0��-���*DJQRQ��)���/DGRXFHXU��5���	�)UHHVWRQ��+����������*HQHUDOL]HG�DQ[LHW\�

GLVRUGHU��$�SUHOLPLQDU\�WHVW�RI�D�FRQFHSWXDO�PRGHO��%HKDYLRXU�5HVHDUFK�DQG�7KHUDS\��

����������±�����KWWS���GRL�RUJ���������V��������������������

(IWHNKDUL��$���=RHOOHQHU��/�$���9LJLO��6�$�����������3DWWHUQV�RI�HPRWLRQ�UHJXODWLRQ�DQG�

SV\FKRSDWKRORJ\��$Q[LHW\��6WUHVV�	�&RSLQJ������������������

KWWSV���GRL�RUJ��������������������������
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(LVHQEHUJ��1���)DEHV��5��$���	�0XUSK\��%��&����������5HODWLRQV�RI�VK\QHVV�DQG�ORZ�

VRFLDELOLW\�WR�UHJXODWLRQ�DQG�HPRWLRQDOLW\��-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�

3V\FKRORJ\���������±�����KWWSV���SV\FQHW�DSD�RUJ�EX\���������������

(LVHQEHUJ��1���)DEHV��5��$���*XQWKULH��,��.���	�5HLVHU��0����������'LVSRVLWLRQDO�HPRWLRQDOLW\�

DQG�UHJXODWLRQ��7KHLU�UROH�LQ�SUHGLFWLQJ�TXDOLW\�RI�VRFLDO�IXQFWLRQLQJ��-RXUQDO�RI�

3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\����� ���±����

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ���������B'LVSRVLWLRQDOBHPRWLRQDOLW\BDQGB

UHJXODWLRQB7KHLUBUROHBLQBSUHGLFWLQJBTXDOLW\BRIBVRFLDOBIXQFWLRQLQJB-RXUQDOBRIB3HUV

RQDOLW\BDQGB6RFLDOB3V\FKRORJ\B���B�������

(LVHQEHUJHU��5����������/HDUQHG�LQGXVWULRXVQHVV� 3V\FKRORJLFDO�5HYLHZ������������±�����

KWWS���KRPHSDJHV�VH�HGX�FYRQEHUJHQ�ILOHV���������/HDUQHG�,QGXVWULRXVQHVV�SGI

(LVHQEHUJHU��5���.XKOPDQ��'���	�&RWWHUHOO��1����������(IIHFWV�RI�VRFLDO�YDOXHV��HIIRUW�WUDLQLQJ��

DQG�JRDO�VWUXFWXUH�RQ�WDVN�SHUVLVWHQFH��-RXUQDO�RI�5HVHDUFK�LQ�3HUVRQDOLW\���������±

�����KWWSV���GRL�RUJ�����������������������������

(LVHQEHUJHU��5���3DUN��'���	�)UDQN��0����������/HDUQHG�KHOSOHVVQHVV�DQG�VRFLDO�

UHLQIRUFHPHQW��-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\������������������

KWWS���GRL�RUJ���������������������������

(LVHQEHUJHU��5���:HLHU��)��0DVWHUVRQ��)��$���	�7KHLV��/��<����������)L[HG�UDWLR�VFKHGXOHV�

LQFUHDVH�JHQHUDOL]HG�VHOI�FRQWURO��3UHIHUHQFH�IRU�ODUJH�UHZDUGV�GHVSLWH�KLJK�HIIRUW�RU�

SXQLVKPHQW��-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\��$QLPDO�%HKDYLRU�3URFHVVHV���������

���������KWWS���GRL�RUJ���������������������������

(OOLV��$��-���9DQGHUOLQG��:��0���	�%HHYHUV��&��*����������(QKDQFHG�DQJHU�UHDFWLYLW\�DQG�

UHGXFHG�GLVWUHVV�WROHUDQFH�LQ�PDMRU�GHSUHVVLYH�GLVRUGHU� &RJQLWLYH�7KHUDS\�DQG�

5HVHDUFK������������±�����KWWS���GRL�RUJ���������V���������������]
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)DEHV��5��$���(LVHQEHUJ��1���-RQHV��6���6PLWK��0���*XWKULH��,���3RXOLQ��5���HW�DO����������

5HJXODWLRQ��HPRWLRQDOLW\��DQG�SUHVFKRROHUV¶�VRFLDOO\�FRPSHWHQW�SHHU�LQWHUDFWLRQV�

&KLOG�'HYHORSPHQW����� ���±�����KWWSV���SV\FQHW�DSD�RUJ�UHFRUG���������������

)HOGPDQ��*���'XQQ��(���6WHPNH��&���%HOO��.���	�*UHHVRQ��-����������0LQGIXOQHVV�DQG�

UXPLQDWLRQ�DV�SUHGLFWRUV�RI�SHUVLVWHQFH�ZLWK�D�GLVWUHVV�WROHUDQFH�WDVN��3HUVRQDOLW\�DQG�

,QGLYLGXDO�'LIIHUHQFHV���������±�����KWWS���GRL�RUJ���������M�SDLG������������

)HUUDQGL]��3���	�3DUGR��$����������,PPXQL]DWLRQ�WR�OHDUQHG�KHOSOHVVQHVV�LQ�DSSHWLWLYH�

QRQFRQWLQJHQW�FRQWH[WV��$QLPDO�/HDUQLQJ�	�%HKDYLRU������������±�����

KWWS���GRL�RUJ���������EI��������

)LOLSSHOOR��3���+DUULQJWRQ��1���&RVWD��6���%X]]DL��&���	�6RUUHQWL��/����������3HUFHLYHG�SDUHQWDO�

SV\FKRORJLFDO�FRQWURO�DQG�VFKRRO�OHDUQHG�KHOSOHVVQHVV��7KH�UROH�RI�IUXVWUDWLRQ�

LQWROHUDQFH�DV�D�PHGLDWRU�IDFWRU��6FKRRO�3V\FKRORJ\�,QWHUQDWLRQDO������������±�����

KWWS���GRL�RUJ�������������������������

)XUQKDP��$���	�5LEFKHVWHU��7����������7ROHUDQFH�RI�DPELJXLW\��$�UHYLHZ�RI�WKH�FRQFHSW��LWV�

PHDVXUHPHQW�DQG�DSSOLFDWLRQV��&XUUHQW�3V\FKRORJ\������������± �����

KWWS���GRL�RUJ���������EI��������

*DQ��6��2���	�$KPDG��6����������0XOWLSOH�OLQHDU�UHJUHVVLRQ�WR�IRUHFDVW�EDODQFH�RI�WUDGH��

0DOD\VLDQ�-RXUQDO�RI�)XQGDPHQWDO�DQG�$SSOLHG�6FLHQFHV������������������

KWWS���GRL�RUJ����������PMIDV�Y�Q�����

*LJQDF��0��$��0���&RWW��&���	�%DGOH\��(��0����������$GDSWDWLRQ�WR�FKURQLF�LOOQHVV�DQG�

GLVDELOLW\�DQG�LWV�UHODWLRQVKLS�WR�SHUFHSWLRQV�RI�LQGHSHQGHQFH�DQG�GHSHQGHQFH��7KH�

-RXUQDOV�RI�*HURQWRORJ\�6HULHV�%��3V\FKRORJLFDO�6FLHQFHV�DQG�6RFLDO�6FLHQFHV���������

���±�����KWWSV���GRL�RUJ���������JHURQE������S���

*ODVVPDQ��/��+���0DUWLQ��/��0���%UDGOH\��/��(���,EUDKLP��$���*ROGVWHLQ��6��3���)RUPDQ��(��0���

	�+HUEHUW��-��'��������� $�EULHI�UHSRUW�RQ�WKH�DVVHVVPHQW�RI�GLVWUHVV�WROHUDQFH��$UH�ZH�
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PHDVXULQJ�WKH�VDPH�FRQVWUXFW" -RXUQDO�RI�5DWLRQDO�(PRWLYH�	�&RJQLWLYH�%HKDYLRU�

7KHUDS\�����������±��� KWWSV���GRL�RUJ���������V����������������

*URVV��-��-���	�-RKQ��2��3����������,QGLYLGXDO�GLIIHUHQFHV�LQ�WZR�HPRWLRQ�UHJXODWLRQ�SURFHVVHV��

,PSOLFDWLRQV�IRU�DIIHFW��UHODWLRQVKLSV��DQG�ZHOO�EHLQJ� -RXUQDO�RI�3HUVRQDOLW\�DQG�

6RFLDO�3V\FKRORJ\������������±���� KWWSV���GRL�RUJ���������������������������

+DMHN��3���%HOFKHU��0���	�6WDSOHWRQ��-����������%UHDWK�KROGLQJ�HQGXUDQFH�DV�D�SUHGLFWRU�RI�

VXFFHVV�LQ�VPRNLQJ�FHVVDWLRQ��$GGLFWLYH�%HKDYLRUV���������±�����

KWWSV���GRL�RUJ�����������������������������

+DQHNRP��6����������7KH�LPSRUWDQFH�RI�HWKLFDO�FOHDUDQFH�LQ�UHVHDUFK��

KWWSV���ZZZ�XVE�DF�]D�XVEBIRRGBIRUBWKRXJKW�WKH�LPSRUWDQFH�RI�HWKLFDO�FOHDUDQFH�LQ�

UHVHDUFK�

+DUGUH��3��/���	�5HHYH��-����������$�PRWLYDWLRQDO�PRGHO�RI�UXUDO�VWXGHQWV¶�LQWHQWLRQV�WR�

SHUVLVW�LQ��YHUVXV�GURS�RXW�RI�KLJK�VFKRRO��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\���������

���±�����KWWS���GRL�RUJ���������������������������

+DUULQJWRQ��1����������)UXVWUDWLRQ�DQG�GLVFRPIRUW�LQWROHUDQFH��,QWURGXFWLRQ�WR�WKH�VSHFLDO�

LVVXH��-RXUQDO�RI�5DWLRQDO�(PRWLYH�	�&RJQLWLYH�%HKDYLRU�7KHUDS\����������±���

KWWS���GRL�RUJ���������V����������������

+D\HV��6��&���6WURVDKO��.��'���	�:LOVRQ��.��*����������$FFHSWDQFH�DQG�FRPPLWPHQW�WKHUDS\��

$Q�H[SHULHQWLDO�DSSURDFK�WR�EHKDYLRU�FKDQJH��*XLOIRUG�3UHVV��

KWWSV���SV\FQHW�DSD�RUJ�UHFRUG���������������

+D\HV��6��&���:LOVRQ��.��*���*LIIRUG��(��9���)ROOHWWH��9��0���	�6WURVDKO��.����������

([SHULHQWLDO�DYRLGDQFH�DQG�EHKDYLRUDO�GLVRUGHUV��$�IXQFWLRQDO�GLPHQVLRQDO�DSSURDFK�

WR�GLDJQRVLV�DQG�WUHDWPHQW��-RXUQDO�RI�&RQVXOWLQJ�DQG�&OLQLFDO�3V\FKRORJ\����� ����±

�����
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KWWS���FLWHVHHU[�LVW�SVX�HGX�YLHZGRF�GRZQORDG"GRL ���������������	UHS UHS�	W\SH 

SGI

+HUPDQ��-��/���3HUU\��&���	�YDQ�GHU�.RON��%��$����������&KLOGKRRG�WUDXPD�LQ�ERUGHUOLQH�

SHUVRQDOLW\�GLVRUGHU��$PHULFDQ�-RXUQDO�RI�3V\FKLDWU\����������± �����

KWWS���GRL�RUJ���������DMS����������

+RDJOLQ��'��&���	�:HOVFK��5��(����������7KH�KDW�PDWUL[�LQ�UHJUHVVLRQ�DQG�$129$��7KH�

$PHULFDQ�6WDWLVWLFLDQ����������������KWWS���GRL�RUJ�������������������������������

+ROGZLFN��'���	�:LQJHQIHOG��6����������7KH�VXEMHFWLYH�H[SHULHQFH�RI�3$6$7�WHVWLQJ��'RHV�

WKH�3$6$7�LQGXFH�QHJDWLYH�PRRG"�$UFKLYHV�RI�&OLQLFDO�1HXURSV\FKRORJ\���������±

�����KWWS���GRL�RUJ����������M�DFQ������������

+XDQJ��.���6]DEy��0���	�+DQ��-����������7KH�UHODWLRQVKLS�RI�ORZ�GLVWUHVV�WROHUDQFH�WR�

H[FHVVLYH�ZRUU\LQJ�DQG�FRJQLWLYH�DYRLGDQFH��%HKDYLRXU�&KDQJH�������������±�����

KWWS���GRL�RUJ���������EHFK���������

,YHUVRQ��.��0���)ROOHWWH��9��0���3LVWRUHOOR��-���	�)UX]]HWWL��$��(����������$Q�LQYHVWLJDWLRQ�RI�

H[SHULHQWLDO�DYRLGDQFH��HPRWLRQ�G\VUHJXODWLRQ��DQG�GLVWUHVV�WROHUDQFH�LQ�\RXQJ�DGXOW�

RXWSDWLHQWV�ZLWK�ERUGHUOLQH�SHUVRQDOLW\�GLVRUGHU�V\PSWRPV� 3HUVRQDOLW\�'LVRUGHUV��

7KHRU\��5HVHDUFK��DQG�7UHDWPHQW�����������±�����KWWS���GRL�RUJ���������D�������

-DPLOLDQ��+��5���0DOHNLUDG��$��$���)DUKDGL��0���+DELEL��0���	�=DPDQL��1����������

(IIHFWLYHQHVV�RI�*URXS�'LDOHFWLFDO�%HKDYLRU�7KHUDS\��EDVHG�RQ�FRUH�GLVWUHVV�WROHUDQFH�

DQG�HPRWLRQ�UHJXODWLRQ�FRPSRQHQWV��RQ�H[SXOVLYH�DQJHU�DQG�LPSXOVLYH�EHKDYLRUV��

*OREDO�-RXUQDO�RI�+HDOWK�6FLHQFH��������KWWS���GRL�RUJ���������JMKV�Y�Q�S����

.DJDQ��-����������2Q�WKH�QDWXUH�RI�HPRWLRQ��0RQRJUDSKV�RI�WKH�VRFLHW\�IRU�UHVHDUFK�LQ�FKLOG�

GHYHORSPHQW��������������KWWS���GRL�RUJ����������������
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.DLVHU��$��-���0LOLFK��5���/\QDP��'��5���	�&KDUQLJR��5��-����������1HJDWLYH�XUJHQF\��GLVWUHVV�

WROHUDQFH��DQG�VXEVWDQFH�DEXVH�DPRQJ�FROOHJH�VWXGHQWV��$GGLFWLYH�%HKDYLRUV����������

����±������KWWS���GRL�RUJ���������M�DGGEHK������������

.HQJ��6��/���3KDQJ��&��.���	�2HL��7�3����������(IIHFWV�RI�D�EULHI�PLQGIXOQHVV�EDVHG�

LQWHUYHQWLRQ SURJUDP�RQ�SV\FKRORJLFDO�V\PSWRPV�DQG�ZHOO�EHLQJ�DPRQJ�PHGLFDO�

VWXGHQWV�LQ�0DOD\VLD��$�FRQWUROOHG�VWXG\��,QWHUQDWLRQDO�-RXUQDO�RI�&RJQLWLYH�7KHUDS\��

���������������KWWS���GRL�RUJ���������LMFW�������������

.LP��+��<����������6WDWLVWLFDO�QRWHV�IRU�FOLQLFDO�UHVHDUFKHUV��$VVHVVLQJ�QRUPDO�GLVWULEXWLRQ�����

XVLQJ�VNHZQHVV�DQG�NXUWRVLV��5HVWRUDWLYH�'HQWLVWU\�	�(QGRGRQWLFV����������������

KWWSV���GRL�RUJ���������UGH�������������

.RVH��6����������$�SV\FKRELRORJLFDO�PRGHO�RI�WHPSHUDPHQW�DQG�FKDUDFWHU��7&,��<HQL�

6\PSRVLXP������������±����

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ���������B$B3V\FKRELRORJLFDOB0RGHOBRIB

7HPSHUDPHQWBDQGB&KDUDFWHUB7&,

.UHMFLH��5��9���	�0RUJDQ��'��:����������'HWHUPLQLQJ�VDPSOH�VL]H�IRU�UHVHDUFK�DFWLYLWLHV��

(GXFDWLRQDO�DQG�3V\FKRORJLFDO�0HDVXUHPHQW���������������

KWWSV���KRPH�NNX�DF�WK�VRPSRQJ�JXHVWBVSHDNHU�.UHMFLHDQG0RUJDQBDUWLFOH�SGI

/DSRVD��-��0���&ROOLPRUH��.��&���+DZOH\��/��/���	�5HFWRU��1��$����������'LVWUHVV�WROHUDQFH�LQ�

2&'�DQG�DQ[LHW\�GLVRUGHUV��DQG�LWV�UHODWLRQVKLS�ZLWK�DQ[LHW\�VHQVLWLYLW\�DQG�

LQWROHUDQFH�RI�XQFHUWDLQW\��-RXUQDO�RI�$Q[LHW\�'LVRUGHUV�������±����

KWWS���GRL�RUJ���������M�MDQ[GLV������������

/HH��0��)���	�6\DLG��6����������)DFWRUV�FRQWULEXWLQJ�WRZDUGV�0DOD\VLDQ�7HFKQLFDO�8QLYHUVLW\�

�078��VWXGHQWV¶�PHQWDO�KHDOWK��-RXUQDO�RI�6RFLDO�6FLHQFH�DQG�+XPDQLWLHV�����6������

�����
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KWWS���ZZZ�SHUWDQLND�XSP�HGX�P\�3HUWDQLND���3$3(56�-66+���9RO����������

6����0D\��������������-66+�6�������������QG3URRI�SGI

/HH��6��&���,VPDLO��:��6��:���-DDIDU��1��5��1���3KDQJ��&��.���	�7HK��(��(����������7KH�HIIHFWV�

RI�D�RQH�GD\�PLQGIXOQHVV�EDVHG�,QWHUYHQWLRQ�RQ�SV\FKRORJLFDO�GLVWUHVV�IRU�FDUHJLYHUV�

RI�FKLOGUHQ�ZLWK�VSHHFK�ODQJXDJH�SDWKRORJ\��$�SLORW�UDQGRPL]HG�FRQWURO�WULDO��

0DOD\VLDQ�-RXUQDO�RI�0HGLFLQH�DQG�+HDOWK�6FLHQFHV����������������

KWWSV���PHGLF�XSP�HGX�P\�XSORDG�GRNXPHQ�����������������B0-0+6B�����SGI

/HZ��%���+XHQ��-���<X��3���<XDQ��/���:DQJ��'��)���3LQJ��)���$EX�7DOLE��0���/HVWHU��'���	�-LD��

&��;����������$VVRFLDWLRQV�EHWZHHQ�GHSUHVVLRQ��DQ[LHW\��VWUHVV��KRSHOHVVQHVV��

VXEMHFWLYH�ZHOO�EHLQJ��FRSLQJ�VW\OHV�DQG�VXLFLGH�LQ�&KLQHVH�XQLYHUVLW\�VWXGHQWV��3/26�

21(���������H���������KWWSV���GRL�RUJ���������MRXUQDO�SRQH���������

/H\UR��7��0���=YROHQVN\��0��-���	�%HUQVWHLQ��$����������'LVWUHVV�WROHUDQFH�DQG�

SV\FKRSDWKRORJLFDO�V\PSWRPV�DQG�GLVRUGHUV��$�UHYLHZ�RI�WKH�HPSLULFDO�OLWHUDWXUH�

DPRQJ�DGXOWV� 3V\FKRORJLFDO�%XOOHWLQ�������������±�����

KWWS���GRL�RUJ���������D��������

/XQJX��2���3RWYLQ��6���7LNjV]��$���	�0HQGUHN��$����������6H[�GLIIHUHQFHV�LQ�HIIHFWLYH�IURQWR�

OLPELF�FRQQHFWLYLW\�GXULQJ�QHJDWLYH�HPRWLRQ�SURFHVVLQJ��3V\FKRQHXURHQGRFULQRORJ\��

�������±�����KWWSV���GRL�RUJ���������M�SV\QHXHQ������������

/\QFK��7���	�0L]RQ��*����������'LVWUHVV�RYHUWROHUDQFH�DQG�GLVWUHVV�LQWROHUDQFH��$�EHKDYLRUDO�

SHUVSHFWLYH��,Q�0��=YROHQVN\��$��%HUQVWHLQ��	�$��9XMDQRYLF��(GV����'LVWUHVV�

WROHUDQFH��7KHRU\��UHVHDUFK��DQG�FOLQLFDO�DSSOLFDWLRQV �SS����������*XLOIRUG�3UHVV�

0DFDWHH��5��-���	�&RXJOH��-��5����������7KH�5ROHV�RI�(PRWLRQDO�5HDFWLYLW\�DQG�7ROHUDQFH�LQ�

*HQHUDOL]HG��6RFLDO��DQG�+HDOWK�$Q[LHW\��$�0XOWLPHWKRG�([SORUDWLRQ��%HKDYLRU�

7KHUDS\�����������±����KWWSV���GRL�RUJ���������M�EHWK�������������
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0DLHU��6��)���	�6HOLJPDQ��0��(��3����������/HDUQHG�KHOSOHVVQHVV��7KHRU\�DQG�HYLGHQFH��

-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\��*HQHUDO�����������±����

KWWSV���SSF�VDV�XSHQQ�HGX�VLWHV�GHIDXOW�ILOHV�OKWKHRU\HYLGHQFH�SGI

0DLHU��6��)���	�6HOLJPDQ��0��(��3����������/HDUQHG�KHOSOHVVQHVV�DW�ILIW\��,QVLJKWV�IURP�

QHXURVFLHQFH��3V\FKRORJLFDO�5HYLHZ�������������±�����

KWWS���GRL�RUJ���������UHY�������

0LOOHU��:��5���	�6HOLJPDQ��(��3����������/HDUQHG�KHOSOHVVQHVV��GHSUHVVLRQ�DQG�WKH�SHUFHSWLRQ�

RI�UHLQIRUFHPHQW��%HKDYLRXU�5HVHDUFK�DQG�7KHUDS\����������±����

KWWS���G[�GRL�RUJ�����������������������������

0XKRPED��0���&KXJDQL��&��'���8OLDV]HN��$��$���	�.DQQDQ��'����������'LVWUHVV�WROHUDQFH�

VNLOOV�IRU�FROOHJH�VWXGHQWV��$�SLORW�LQYHVWLJDWLRQ�RI�D�%ULHI�'%7�JURXS�VNLOOV�WUDLQLQJ�

SURJUDP��-RXUQDO�RI�&ROOHJH�6WXGHQW�3V\FKRWKHUDS\������������������

KWWS���GRL�RUJ������������������������������

0XUDYHQ��0���	�%DXPHLVWHU��5��)����������6HOI�UHJXODWLRQ�DQG�GHSOHWLRQ�RI�OLPLWHG�UHVRXUFHV��

'RHV�VHOI�FRQWURO�UHVHPEOH�D�PXVFOH"�3V\FKRORJLFDO�%XOOHWLQ����������±�����

KWWSV���GRL�RUJ����������������������������

1RFN��0��.���:HGLJ��0��0���+ROPEHUJ��(��%���	�+RROH\��-��0����������7KH�HPRWLRQ�

UHDFWLYLW\�VFDOH��'HYHORSPHQW��HYDOXDWLRQ��DQG�UHODWLRQ�WR�VHOI�LQMXULRXV�WKRXJKWV�DQG�

EHKDYLRUV��%HKDYLRU�7KHUDS\������������±�����

KWWS���GRL�RUJ���������M�EHWK������������

2JDWD��6��1���6LON��.��5���*RRGULFK��6���/RKU��1��(���:HVWHQ��'���	�+LOO��(��0����������

&KLOGKRRG�VH[XDO�DEXVH�DQG�SK\VLFDO�DEXVH�LQ�DGXOW�SDWLHQWV�ZLWK�ERUGHUOLQH�

SHUVRQDOLW\�GLVRUGHU��$PHULFDQ�-RXUQDO�RI�3V\FKLDWU\�����������������
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2QLV]F]HQNR��:���	�/DVNRZVND��$����������(PRWLRQDO�UHDFWLYLW\��FRSLQJ�VW\OH�DQG�FDQFHU�

WUDXPD�V\PSWRPV��$UFKLYHV�RI�0HGLFDO�6FLHQFH������������±�����

KWWSV���GRL�RUJ���������DRPV�����������

3HUNLQV��.��$���.DUHOLW]��-��/���*LHGJRZG��*��(���&RQNOLQ��&��$���	�6D\HWWH��0��$����������

'LIIHUHQFHV�LQ�QHJDWLYH�PRRG�LQGXFHG�VPRNLQJ�UHLQIRUFHPHQW�GXH�WR�GLVWUHVV�

WROHUDQFH��DQ[LHW\�VHQVLWLYLW\��DQG�GHSUHVVLRQ�KLVWRU\��3V\FKRSKDUPDFRORJ\����������

��±����KWWS���GRL�RUJ���������V����������������

3LW]HU��-���	�6NLQQHU��(��������� 3UHGLFWRUV�RI�FKDQJHV�LQ�VWXGHQWV¶�PRWLYDWLRQDO�UHVLOLHQFH�

RYHU�WKH�VFKRRO�\HDU��,QWHUQDWLRQDO�-RXUQDO�RI�%HKDYLRUDO�'HYHORSPHQW�������� ��±

��� KWWSV���GRL�RUJ�������������������������

3ULKDGL��.���+XL��<��/���&KXD��0���	�&KDQJ��&��.��:����������&\EHU�YLFWLPL]DWLRQ�DQG�

SHUFHLYHG�GHSUHVVLRQ��6HULDO�PHGLDWLRQ�RI�VHOI�HVWHHP�DQG�OHDUQHG�KHOSOHVVQHVV��

,QWHUQDWLRQDO�-RXUQDO�RI�(YDOXDWLRQ�DQG�5HVHDUFK�LQ�(GXFDWLRQ�����������������

KWWS���GRL�RUJ����������LMHUH�Y�L�������

4XLQOHVV��)��:���	�1HOVRQ��0��0����������'HYHORSPHQW�RI�D�PHDVXUH�RI�OHDUQHG�KHOSOHVVQHVV��

1XUVLQJ�5HVHDUFK����������������KWWS���G[�GRL�RUJ����������������������������

�����

4XLQQ��(��3���%UDQGRQ��7��+���	�&RSHODQG��$��/����������,V�WDVN�SHUVLVWHQFH�UHODWHG�WR�

VPRNLQJ�DQG�VXEVWDQFH�DEXVH��7KH�DSSOLFDWLRQ�RI�OHDUQHG�LQGXVWULRXVQHVV�WKHRU\�WR�

DGGLFWLYH�EHKDYLRUV��([SHULPHQWDO�DQG�&OLQLFDO�3V\FKRSKDUPDFRORJ\��������±����

KWWSV���GRL�RUJ��������������������������

5HQQD��0��(���&KLQ��6���6HHOH\��6��+���)UHVFR��'��0���+HLPEHUJ��5��*���	�0HQQLQ��'��6��

��������7KH�XVH�RI�WKH�PLUURU�WUDFLQJ�SHUVLVWHQFH�WDVN�DV�D�PHDVXUH�RI�GLVWUHVV�

WROHUDQFH�LQ�JHQHUDOL]HG�DQ[LHW\�GLVRUGHU��-RXUQDO�RI�5DWLRQDO�(PRWLYH�	�&RJQLWLYH�

%HKDYLRU�7KHUDS\��KWWS���GRL�RUJ���������V����������������
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5RGPDQ��6�$���'DXJKWHUV��6��%���	�/HMXH]��&��:����������'LVWUHVV�WROHUDQFH�DQG�5DWLRQDO�

(PRWLYH�%HKDYLRU�7KHUDS\��$�QHZ�UROH�IRU�EHKDYLRUDO�DQDORJXH�WDVNV��-RXUQDO�RI�

5DWLRQDO�(PRWLYH�	�&RJQLWLYH�%HKDYLRU�7KHUDS\�����������������KWWS���GRL�RUJ��

��������V����������������

5RVLHN��$���5RVLHN�.U\V]HZVND��$���/HNVRZVNL��/���	�/HNVRZVNL��.����������&KURQLF�VWUHVV�

DQG�VXLFLGDO�WKLQNLQJ�DPRQJ�PHGLFDO�VWXGHQWV��,QWHUQDWLRQDO�-RXUQDO�RI�

(QYLURQPHQWDO�5HVHDUFK�DQG�3XEOLF�+HDOWK��������������

KWWS���GRL�RUJ���������LMHUSK��������

6DULFDP��+����������$FDGHPLF�ORFXV�RI�FRQWURO�DQG�PRWLYDWLRQDO�SHUVLVWHQFH��6WUXFWXUDO�

HTXDWLRQ�PRGHOLQJ��-RXUQDO�RI�(GXFDWLRQDO�6FLHQFH�5HVHDUFK���������������

KWWS���GRL�RUJ�����������MHVU

6FKPLGW��1��%���	�&RRN��-��+����������(IIHFWV�RI�DQ[LHW\�VHQVLWLYLW\�RQ�DQ[LHW\�DQG�SDLQ�

GXULQJ�D�FROG�SUHVVRU�FKDOOHQJH�LQ�SDWLHQWV�ZLWK�SDQLF�GLVRUGHU� %HKDYLRXU�5HVHDUFK�

DQG�7KHUDS\������������±�����KWWS���GRL�RUJ���������V��������������������

6HOLJPDQ��0��(��3���	�0DLHU��6��)����������)DLOXUH�WR�HVFDSH�WUDXPDWLF�VKRFN��-RXUQDO�RI�

([SHULPHQWDO�3V\FKRORJ\��������������

KWWSV���KRPHSDJHV�JDF�HGX�aMZRWWRQ��36<����VHOLJPDQ�SGI

6KDSHUR��%��*���	�6WHLQEHUJ��/����������(PRWLRQDO�UHDFWLYLW\�DQG�H[SRVXUH�WR�KRXVHKROG�

VWUHVV�LQ�FKLOGKRRG�SUHGLFW�SV\FKRORJLFDO�SUREOHPV�LQ�DGROHVFHQFH� -RXUQDO�RI�<RXWK�

DQG�$GROHVFHQFH� ������������±������KWWSV���GRL�RUJ���������V����������������

6KLHK��*����������2Q�WKH�PLVFRQFHSWLRQ�RI�PXOWLFROOLQHDULW\�LQ�GHWHFWLRQ�RI�PRGHUDWLQJ�

HIIHFWV��0XOWLFROOLQHDULW\�LV�QRW�DOZD\V�GHWULPHQWDO��0XOWLYDULDWH�%HKDYLRXUDO�

5HVHDUFK����� ���������KWWSV���GRL�RUJ�����������������������������
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6LPRQV��-��6���	�*DKHU��5��0����������7KH�GLVWUHVV�WROHUDQFH�VFDOH��'HYHORSPHQW�DQG�

YDOLGDWLRQ�RI�D�VHOI�UHSRUW�PHDVXUH��0RWLYDWLRQ�DQG�(PRWLRQ�����������±�����

KWWS���GRL�RUJ���������V����������������

6LPRQV��-���&RUUHLD��&��-���&DUH\��.��%���	�%RUVDUL��%��(����������9DOLGDWLQJ�D�¿YH�IDFWRU�

PDULMXDQD�PRWLYHV�PHDVXUH��5HODWLRQV�ZLWK�XVH��SUREOHPV��DQG�DOFRKRO�PRWLYHV��

-RXUQDO�RI�&RXQVHOLQJ�3V\FKRORJ\���������±�����

KWWS���ZHEKRPH�DXEXUQ�HGX�aFRUUHFM�/DE���$UWLFOHV�0DULMXDQD���0RWLYHV������

��SGI

6PDOOKHHU��%��$���9ROOPDQ��0���	�'LHWULFK��0��6��������� /HDUQHG�KHOSOHVVQHVV�DQG�

GHSUHVVLYH�V\PSWRPV�IROORZLQJ�P\RFDUGLDO�LQIDUFWLRQ� &OLQLFDO�1XUVLQJ�5HVHDUFK��

������ ���±���� KWWSV���GRL�RUJ�������������������������

6RPPHUV��%��.����������$�PRGHO�RI�GLVWUHVV�WROHUDQFH�LQ�VHOI�GDPDJLQJ�EHKDYLRUV��([DPLQLQJ�

WKH�UROH�RI�HPRWLRQDO�UHDFWLYLW\�DQG�OHDUQHG�KHOSOHVVQHVV >'RFWRUDO�GLVVHUWDWLRQV��

$QGUHZV�8QLYHUVLW\� 0LFKLJDQ��8QLWHG�6WDWHV@��

KWWSV���SGIV�VHPDQWLFVFKRODU�RUJ���H��H����IE�FG������D������FDEI�D�G�H��F�SGI

6WHLQEHUJ��0��/���	�:LOOLDPV��-��0����������6WDWH��EXW�QRW�WUDLW��PHDVXUHV�RI�SHUVLVWHQFH�DUH�

UHODWHG�WR�QHJDWLYH�DIIHFW��-RXUQDO�RI�6WXGLHV�RQ�$OFRKRO�DQG�'UXJV������������±�����

KWWS���GRL�RUJ����������MVDG������������

6WHLQEHUJ��0��/���.UHMFL��-��$���&ROOHWW��.���%UDQGRQ��7��+���=LHGRQLV��'��0���	�&KHQ��.��

��������5HODWLRQVKLS�EHWZHHQ�VHOI�UHSRUWHG�WDVN�SHUVLVWHQFH�DQG�KLVWRU\�RI�TXLWWLQJ�

VPRNLQJ��SODQV�IRU�TXLWWLQJ�VPRNLQJ��DQG�FXUUHQW�VPRNLQJ�VWDWXV�LQ�DGROHVFHQWV��

$GGLFWLYH�%HKDYLRUV�������������±������KWWS���GRL�RUJ���������M�DGGEHK������������

6WULJR��,���6LPPRQV��$���0DWWKHZV��6���&UDLJ��$���	�3DXOXV��0����������$VVRFLDWLRQ�RI�PDMRU�

GHSUHVVLYH�GLVRUGHU�ZLWK�DOWHUHG�IXQFWLRQDO�EUDLQ�UHVSRQVH�GXULQJ�DQWLFLSDWLRQ�DQG�
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SURFHVVLQJ�RI�KHDW�SDLQ��$UFKLYHV�RI�*HQHUDO�3V\FKLDWU\���������������������

KWWS���GRL�RUJ���������DUFKSV\F�����������

7DYDNRO��0���	�'HQQLFN��5����������0DNLQJ�VHQVH�RI�&URQEDFK¶V�DOSKD� ,QWHUQDWLRQDO�

-RXUQDO�RI�0HGLFDO�(GXFDWLRQ� �����±����KWWSV���GRL�RUJ���������LMPH��GIE��GIG

7RRE\��-���	�&RVPLGHV��/����������7KH�SDVW�H[SODLQV�WKH�SUHVHQW��(WKRORJ\�DQG�6RFLRELRORJ\��

����������±�����

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B7KHB3DVWB([SODLQVBWKHB3UHVHQW

B(PRWLRQDOB$GDSWDWLRQVBDQGBWKHB6WUXFWXUHBRIB$QFHVWUDOB(QYLURQPHQWV

8\DQÕN��*��.���	�*XOHU��1����������$�VWXG\�RQ�PXOWLSOH�OLQHDU�UHJUHVVLRQ�DQDO\VLV��3URFHGLD��

6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV����������±�����

KWWS���GRL�RUJ���������M�VEVSUR������������

9DODV��+����������/HDUQHG�KHOSOHVVQHVV�DQG�SV\FKRORJLFDO�DGMXVWPHQW��(IIHFWV�RI�DJH��JHQGHU�

DQG�DFDGHPLF�DFKLHYHPHQW��6FDQGLQDYLDQ�-RXUQDO�RI�(GXFDWLRQDO�5HVHDUFK���������

��±����KWWSV���GRL�RUJ��������������������������

9DOOHUDQG��5��-���)RUWLHU��0��6���	�*XD\��)����������6HOI�GHWHUPLQDWLRQ�DQG�SHUVLVWHQFH�LQ�D�

UHDO�OLIH�VHWWLQJ��7RZDUG�D�PRWLYDWLRQDO�PRGHO�RI�KLJK�VFKRRO�GURSRXW��-RXUQDO�RI�

3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\�������������±������KWWS���GRL�RUJ��������������

��������������

9DQ�GHU�0HUZH��+����������7KH�UHVHDUFK�SURFHVV��3UREOHP�VWDWHPHQW�DQG�UHVHDUFK�GHVLJQ��,Q�

*DUEHUV��-�*���(G����,Q�(IIHFWLYH�UHVHDUFK�LQ�WKH�KXPDQ�VFLHQFHV��SS������������

3UHWRULD��-�/�9DQ�6FKDLN��

KWWSV���UHSRVLWRU\�XS�DF�]D�ELWVWUHDP�KDQGOH��������������FKDSWHU��SGI"VHTXHQFH �

9HLOOHX[��-��&���3ROOHUW��*��$���=LHOLQVNL��0��-���6KDYHU��-��$���	�+LOO��0��$����������%HKDYLRUDO�

DVVHVVPHQW�RI�WKH�QHJDWLYH�HPRWLRQ�DVSHFW�RI�GLVWUHVV�WROHUDQFH��$VVHVVPHQW��������

KWWS���GRL�RUJ�������������������������
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:DWW��0��&���6WHZDUW��6��+���	�&R[��%��-����������$�UHWURVSHFWLYH�VWXG\�RI�WKH�OHDUQLQJ�KLVWRU\�

RULJLQV�RI�DQ[LHW\�VHQVLWLYLW\��%HKDYLRXU�5HVHDUFK�DQG�7KHUDS\���������������

KWWS���GRL�RUJ����������V��������������������

:HVW��6��*���)LQFK��-��)���	�&XUUDQ��3��-����������6WUXFWXUDO�HTXDWLRQ�PRGHOV�ZLWK�QRQQRUPDO�

YDULDEOHV��3UREOHPV�DQG�UHPHGLHV��,Q�5��+��+R\OH �(G����6WUXFWXUDO�HTXDWLRQ�

PRGHOLQJ��&RQFHSWV��LVVXHV�DQG�DSSOLFDWLRQV���VW�HG���SS����±�����6$*(�3XEOLFDWLRQV�

:LOOLDPV��/��$���	�'HVWHQR��'����������3ULGH�DQG�SHUVHYHUDQFH��7KH�PRWLYDWLRQDO�UROH�RI�

SULGH��-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\�������������±������

KWWS���GRL�RUJ����������������������������

:LQZDUG��-��/���%HNPDQ��1��0���+DQVRQ��.��/���/HMXH]��&��:���	�%URZQ��6��$����������

&KDQJHV�LQ�HPRWLRQDO�UHDFWLYLW\�DQG�GLVWUHVV�WROHUDQFH�DPRQJ�KHDY\�GULQNLQJ�

DGROHVFHQWV�GXULQJ�VXVWDLQHG�DEVWLQHQFH��$OFRKROLVP��&OLQLFDO�DQG�([SHULPHQWDO�

5HVHDUFK�������������±������KWWS���GRL�RUJ���������DFHU������

:RROOH\��.���	�)LVKEDFK��$����������)RU�WKH�IXQ�RI�LW��+DUQHVVLQJ�LPPHGLDWH�UHZDUGV�WR�

LQFUHDVH�SHUVLVWHQFH�LQ�ORQJ�WHUP�JRDOV��-RXUQDO�RI�&RQVXPHU�5HVHDUFK������������±

�����KWWS���GRL�RUJ���������MFU�XFY���

:RUOG�+HDOWK�2UJDQL]DWLRQ����������6XLFLGH��KWWSV���ZZZ�ZKR�LQW�QHZV�URRP�IDFW�

VKHHWV�GHWDLO�VXLFLGH

:RUWPDQ��&��%���	�%UHKP��-��:����������5HVSRQVHV�WR�XQFRQWUROODEOH�RXWFRPHV��$Q�

LQWHJUDWLRQ�RI�UHDFWDQFH�WKHRU\�DQG�WKH�OHDUQHG�KHOSOHVVQHVV�PRGHO��$GYDQFHV�LQ�

([SHULPHQWDO�6RFLDO�3V\FKRORJ\��������±�����KWWS���GRL�RUJ���������V�����

���������������

=DQDULQL��0��&���:LOOLDPV��$��$���/HZLV��5��(���5HLFK��5��%���9HUD��6��&���0DULQR��0��)���HW�DO��

��������5HSRUWHG�SDWKRORJLFDO�FKLOGKRRG�H[SHULHQFHV�DVVRFLDWHG�ZLWK�WKH�GHYHORSPHQW�
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RI�ERUGHUOLQH�SHUVRQDOLW\�GLVRUGHU��$PHULFDQ�-RXUQDO�RI�3V\FKLDWU\�����������±������

KWWSV���SGIV�VHPDQWLFVFKRODU�RUJ����G��D�F���G�������E����G��I��I�D�����F��SGI

=YROHQVN\��0��-���9XMDQRYLF��$��$���%HUQVWHLQ��$���	�/H\UR��7����������'LVWUHVV�WROHUDQFH��

7KHRU\��PHDVXUHPHQW��DQG�UHODWLRQV�WR�SV\FKRSDWKRORJ\��&XUUHQW�'LUHFWLRQV�LQ�

3V\FKRORJLFDO�6FLHQFH������������±�����KWWS���GRL�RUJ�������������������������

=YROHQVN\��0���/H\UR��7���%HUQVWHLQ��$���	�9XMDQRYLF��$����������+LVWRULFDO�SHUVSHFWLYHV��

WKHRU\��DQG�PHDVXUHPHQW�RI�GLVWUHVV�WROHUDQFH��,Q�0��=YROHQVN\��$��%HUQVWHLQ��	�$��

9XMDQRYLF��(GV����'LVWUHVV�WROHUDQFH��7KHRU\��UHVHDUFK��DQG�FOLQLFDO�DSSOLFDWLRQV �SS��

�������*XLOIRUG�3UHVV��KWWSV���SV\FQHW�DSD�RUJ�UHFRUG���������������
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$SSHQGL[�$

4XHVWLRQQDLUHV�

,QIRUPHG�&RQVHQW�)RUP�IRU�5HVHDUFK�6WXG\

,QWURGXFWLRQ
7KLV�UHVHDUFK�VWXG\�LV�EHLQJ�FRQGXFWHG�WR�H[DPLQH�³7KH�5ROH�RI�(PRWLRQDO�5HDFWLYLW\��
/HDUQHG�+HOSOHVVQHVV�DQG�3HUVLVWHQFH�LQ�'LVWUHVV�7ROHUDQFH´ DPRQJ�XQLYHUVLW\�VWXGHQWV�LQ�
0DOD\VLD��<RXU�SDUWLFLSDWLRQ�LQ�WKLV�VXUYH\�LV�KLJKO\�DSSUHFLDWHG����

3URFHGXUHV��
7KH�TXHVWLRQQDLUH�FRQVLVWV�RI�ILYH�VHFWLRQV��ZKLFK�DUH�6HFWLRQ�$��6HFWLRQ�%��6HFWLRQ�&��
6HFWLRQ�'��DQG�6HFWLRQ�(��<RX�DUH�UHTXLUHG�WR�FRPSOHWH�$//�WKH�VHFWLRQV��7KLV�VXUYH\�ZLOO�
WDNH�DSSUR[LPDWHO\����WR����PLQXWHV�WR�FRPSOHWH���

3RWHQWLDO�5LVNV�DQG�%HQHILWV�
7KHUH�DUH�QR�IRUHVHHDEOH�SK\VLFDO�RU�QRQ�SK\VLFDO�ULVNV�IURP�\RXU�SDUWLFLSDWLRQ�LQ�WKLV�VWXG\��
7KHUH�DUH�QR�GLUHFW�EHQHILWV�IURP�WDNLQJ�SDUW�LQ�WKLV�UHVHDUFK��+RZHYHU��\RXU�SDUWLFLSDWLRQ�
ZLOO�FRQWULEXWH�WR�WKH�VWXG\�E\�KHOSLQJ�XV�JHW�PRUH�LQIRUPDWLRQ�DQG�OHDUQ�PRUH�DERXW�WKH�
UHODWLRQVKLSV�EHWZHHQ�WKH�VHOHFWHG�NH\�YDULDEOHV�RI�WKH�VWXG\���

3DUWLFLSDWLRQ
3DUWLFLSDWLRQ�LQ�WKLV�VWXG\�LV�FRPSOHWHO\�YROXQWDU\��,I�\RX�GHFLGH�QRW�WR�SDUWLFLSDWH�WKHUH�ZLOO�
QRW�EH�DQ\�QHJDWLYH�FRQVHTXHQFHV��3OHDVH�EH�DZDUH�WKDW�LI�\RX�GHFLGH�WR�SDUWLFLSDWH��\RX�PD\�
ZLWKGUDZ�IURP�WKH�VWXG\�DW�DQ\�WLPH��

&RQILGHQWLDOLW\�
<RXU�UHVSRQVHV�DUH�FRPSOHWHO\ DQRQ\PRXV�DQG�DOO�LQIRUPDWLRQ�ZLOO�EH�NHSW�SULYDWH�DQG�
FRQILGHQWLDO��7KH�LQIRUPDWLRQ�SURYLGHG�ZLOO�RQO\�EH�XVHG�IRU�DFDGHPLF�SXUSRVHV����

&RQWDFW�
,I�\RX�KDYH�DQ\�TXHVWLRQV��RU�ZRXOG�OLNH�D�FRS\�RI�WKLV�FRQVHQW�OHWWHU��SOHDVH�FRQWDFW�XV�DW�
OHHMLDMXQ��#�XWDU�P\��\LQJ����#�XWDU�P\�RU�MDFN\VRRQ��#�XWDU�P\���

3OHDVH�SURYLGH�\RXU�VLJQDWXUH�WR�LQGLFDWH�WKDW�\RX�KDYH�UHDG�DQG�XQGHUVWRRG�WKH�
DERYHPHQWLRQHG�GHWDLOV�LI�\RX�DJUHH�WR�SDUWLFLSDWH�LQ�WKH�SUHVHQW�VWXG\���

7KDQN�\RX�LQ�DGYDQFH�IRU�\RXU�SDUWLFLSDWLRQ��

6LJQDWXUH�������BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
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6HFWLRQ�$��'HPRJUDSKLF�,QIRUPDWLRQ�

7KLV�VHFWLRQ�UHTXLUHV�\RX�WR�ILOO�XS�\RXU�SHUVRQDO�LQIRUPDWLRQ��

�� *HQGHU��

0DOH�>��@� )HPDOH�>��@

�� $JH��BBBBBBBBBBBBB

�� 5DFH�

0DOD\� >��@

&KLQHVH� >��@�

,QGLDQ� >��@

2WKHU�BBBBBBBBBBBBBBBBBBBBBB

�� 5HOLJLRQ�

,VODP >��@

%XGGKLVP >��@

&KULVWLDQLW\ >��@

+LQGXLVP >��@

2WKHU��BBBBBBBBBBBBBBBBBBBBB

�� 1DWLRQDOLW\��

0DOD\VLDQ�>��@ 1RQ�0DOD\VLDQ�>��@

�� 2ULJLQ�

3HUOLV�� >��@ .HGDK�� >��@

.HODQWDQ�� >��@ 7HUHQJJDQX >��@

3HQDQJ >��@ 3HUDN�� >��@

3DKDQJ�� >��@ 6HODQJRU�� >��@

:�3��.XDOD�/XPSXU >��@ 1HJHUL�6HPELODQ >��@

0HODND� >��@ -RKRU >��@

6DUDZDN >��@ 6DEDK >��@

�� &XUUHQW�HGXFDWLRQDO�OHYHO�

)RXQGDWLRQ >��@ %DFKHORU¶V�'HJUHH >��@
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$�OHYHO >��@ 0DVWHU¶V�'HJUHH >��@

0DWULFXODWLRQ >��@ 'RFWRUDO�'HJUHH� >��@

'LSORPD� >��@ 2WKHU�BBBBBBBBBBBBBBBBBB

�� 8QLYHUVLW\��6WDWH��H�J��87$5��3HUDN����BBBBBBBBBBBBBBBBBBBBBBBBBBBB

�� <HDU�RI�VWXG\��H�J��<�6��RU�)RXQGDWLRQ���BBBBBBBBBBBBBBBBBBBBBBBBBBB

��� &RXUVH�RI�VWXG\��H�J��3V\FKRORJ\���BBBBBBBBBBBBBBBBBBBBBBBBBBBB

��� &XUUHQW�*3$��

%HORZ������� >��@

�����± ���� >��@

�����± ���� >��@

�����± ���� >��@

$ERYH����� >��@
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6HFWLRQ�%��(PRWLRQDO�5HDFWLYLW\�6FDOH�

7KLV�TXHVWLRQQDLUH�DVNV�GLIIHUHQW�TXHVWLRQV�DERXW�KRZ�\RX�H[SHULHQFH�HPRWLRQV�RQ�D�UHJXODU�

EDVLV��IRU�H[DPSOH��HDFK�GD\���:KHQ�\RX�DUH�DVNHG�DERXW�EHLQJ�³HPRWLRQDO´��WKLV�PD\�UHIHU�WR�

EHLQJ�DQJU\��VDG��H[FLWHG��RU�VRPH�RWKHU�HPRWLRQ��3OHDVH�UDWH�WKH�IROORZLQJ�VWDWHPHQWV��

1RW�DW�

DOO�

OLNH�

PH

$�

OLWWOH�

OLNH�

PH

6RPHZKDW�

OLNH�PH

$�

ORW�

OLNH�

PH

&RPSOHWHO\�

OLNH�PH

�� :KHQ�VRPHWKLQJ�KDSSHQV�WKDW�

XSVHWV�PH��LW¶V�DOO�,�FDQ�WKLQN�

DERXW�IRU�D�ORQJ�WLPH��

� � � � �

�� 0\�IHHOLQJV�JHW�KXUW�HDVLO\� � � � � �

�� :KHQ�,�H[SHULHQFH�HPRWLRQV��,�

IHHO�WKHP�YHU\�VWURQJO\��

LQWHQVHO\�

� � � � �

�� :KHQ�,¶P�HPRWLRQDOO\�XSVHW��P\�

ZKROH�ERG\�JHWV�SK\VLFDOO\�XSVHW�

DV�ZHOO��

� � � � �

�� ,�WHQG�WR�JHW�YHU\�HPRWLRQDO�YHU\�

HDVLO\��
� � � � �

�� ,�H[SHULHQFH�HPRWLRQV�YHU\�

VWURQJO\�
� � � � �

�� ,�RIWHQ�IHHO�H[WUHPHO\�DQ[LRXV�� � � � � �

�� :KHQ ,�IHHO�HPRWLRQDO��LW¶V�KDUG�

IRU�PH�WR�LPDJLQH�IHHOLQJ�DQ\�

RWKHU�ZD\�

� � � � �

�� (YHQ�WKH�OLWWOHVW�WKLQJV�PDNH�PH�

HPRWLRQDO�
� � � � �

��� ,I�,�KDYH�D�GLVDJUHHPHQW�ZLWK�

VRPHRQH��LW�WDNHV�D�ORQJ�WLPH�IRU�

PH�WR�JHW�RYHU�LW�

� � � � �
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��� :KHQ�,�DP�DQJU\��XSVHW��LW WDNHV�

PH�PXFK�ORQJHU�WKDQ�PRVW�

SHRSOH�WR�FDOP�GRZQ�

� � � � �

��� ,�JHW�DQJU\�DW�SHRSOH�YHU\�HDVLO\� � � � � �

��� ,�DP�RIWHQ�ERWKHUHG�E\�WKLQJV�

WKDW�RWKHU�SHRSOH�GRQ¶W�UHDFW�WR�
� � � � �

��� ,�DP�HDVLO\�DJLWDWHG�� � � � � �

��� 0\�HPRWLRQV�JR�IURP�QHXWUDO�WR�

H[WUHPH�LQ�DQ�LQVWDQW�
� � � � �

��� :KHQ�VRPHWKLQJ�EDG�KDSSHQV��

P\�PRRG�FKDQJHV�YHU\�TXLFNO\��

3HRSOH�WHOO�PH�,�KDYH�D�YHU\�

VKRUW�IXVH��

� � � � �

��� 3HRSOH�WHOO�PH�WKDW�P\�HPRWLRQV�

DUH�RIWHQ�WRR�LQWHQVH�IRU�WKH�

VLWXDWLRQ�

� � � � �

��� ,�DP�D�YHU\�VHQVLWLYH�SHUVRQ�� � � � � �

��� 0\�PRRGV�DUH�YHU\�VWURQJ�DQG�

SRZHUIXO�
� � � � �

��� ,�RIWHQ�JHW�VR�XSVHW�LW¶V�KDUG�IRU�

PH�WR�WKLQN�VWUDLJKW��
� � � � �

��� 2WKHU�SHRSOH�WHOO�PH�,¶P�

RYHUUHDFWLQJ��
� � � � �

6HFWLRQ�&��/HDUQHG�+HOSOHVVQHVV�6FDOH�

3OHDVH�VHOHFW�WKH�DQVZHU�WKDW�PRVW�FORVHO\�GHVFULEHV�\RX�RU�\RXU�IHHOLQJV�DERXW�\RXUVHOI��

6WURQJO\�
'LVDJUHH

'LVDJUHH $JUHH
6WURQJO\�
$JUHH

�� 1R�PDWWHU�KRZ�PXFK�HQHUJ\�,�
SXW�LQWR�D�WDVN��,�IHHO�,�KDYH�QR�
FRQWURO�RYHU�WKH�RXWFRPH��

� � � �

�� ,�IHHO�WKDW�P\�DELOLW\�WR�VROYH�
SUREOHP�LV�WKH�FDXVH�RI�P\�
VXFFHVV�

� � � �
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�� ,�FDQ�ILQG�VROXWLRQV�WR�GLIILFXOW�
SUREOHPV� � � � �

�� ,�GRQ¶W�SODFH�P\VHOI�LQ�
VLWXDWLRQV�LQ�ZKLFK�,�FDQQRW�
SUHGLFW�WKH�RXWFRPH��

� � � �

�� ,I�,�FRPSOHWH�D�WDVN�
VXFFHVVIXOO\��LW�LV�SUREDEO\�
EHFDXVH�RI�P\�DELOLW\���

� � � �

�� ,�KDYH�WKH�DELOLW\�WR�VROYH�PRVW�
RI�OLIH¶V�SUREOHP�� � � � �

�� :KHQ�,�GR�QRW�VXFFHHG�DW�D�WDVN��
,�GR�QRW�DWWHPSW�DQ\�VLPLODU�
WDVNV�EHFDXVH�R�IHHO�WKDW�,�ZRXOG�
IDLO�WKHP�DOVR�

� � � �

�� :KHQ�VRPHWKLQJ�GRHVQ¶W�WXUQ�
RXW�WKH�ZD\�,�SODQQHG��,�NQRZ�LW�
LV�EHFDXVH�,�GLGQ¶W�KDYH WKH�
DELOLW\�WR�VWDUW�ZLWK�

� � � �

�� 2WKHU�SHRSOH�KDYH�PRUH�FRQWURO�
RYHU�WKHLU�VXFFHVV�DQG�RU�IDLOXUH�
WKDQ�,�GR�

� � � �

��� ,�WU\�QHZ�WDVNV�LI�,�KDYH�IDLOHG�
VLPLODU�RQHV�LQ�WKH�SDVW� � � � �

��� :KHQ�,�SHUIRUP�SRRUO\��LW�LV�
EHFDXVH�,�GRQ¶W�KDYH�WKH�DELOLW\�
WR�SHUIRUP�EHWWHU��

� � � �

��� ,�DFFHSW�WDVNV�HYHQ�LI�,�DP�QRW�
VXUH�WKDW�,�ZLOO�VXFFHHG�DW�WKHP� � � � �

��� ,�IHHO�WKDW�,�KDYH�OLWWOH�FRQWURO�
RYHU�WKH�RXWFRPHV�RI�P\�ZRUN� � � � �

��� ,�DP�VXFFHVVIXO�DW�PRVW�WDVNV�,�
WU\� � � � �

��� ,�IHHO�WKDW�DQ\RQH�HOVH�FRXOG�EH�
EHWWHU�WKDQ�PH�DW�PRVW�WDVNV� � � � �

��� ,�DP�DEOH�WR�UHDFK�P\�JRDOV�LQ�
OLIH� � � � �

���:KHQ�,�GRQ¶W�VXFFHHG�DW�D�WDVN��
,�ILQG�P\VHOI�EODPLQJ�P\�RZQ�
VWXSLGLW\�IRU�P\�IDLOXUH��

� � � �

��� 1R�PDWWHU�KRZ�KDUG�,�WU\��WKLQJV�
QHYHU�VHHP�WR�ZRUN�RXW�WKH�ZD\�
,�ZDQW�WKHP�WR�

� � � �

��� ,�IHHO�WKDW�P\�VXFFHVV�UHIOHFWV�
P\�DELOLW\��QRW�FKDQFH�� � � � �

��� 0\�EHKDYLRXU�VHHPV�WR�
LQIOXHQFH�WKH�VXFFHVV�RI�D�ZRUN�
JURXS��

� � � �
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6HFWLRQ�'��0RWLYDWLRQDO�3HUVLVWHQFH�6FDOH

3OHDVH�VHOHFW�WKH�DQVZHU�WKDW�PRVW�FORVHO\�GHVFULEHV�\RX�RU�\RXU�IHHOLQJV�DERXW�\RXUVHOI��

6WURQJO\�
GLVDJUHH

'LVDJUHH 1HXWUDO $JUHH�
6WURQJO\�
DJUHH

�� ,�RIWHQ�FRPH�XS�ZLWK�QHZ�
LGHDV�RQ�DQ�ROGHU�SUREOHP�RU�
SURMHFW

� � � � �

�� ,�UHPDLQ�PRWLYDWHG�HYHQ�LQ�
DFWLYLWLHV�WKDW�VSUHDG�RQ�
VHYHUDO�PRQWKV

� � � � �

�� ,�KDYH�D�JRRG�FDSDFLW\�WR�
IRFXV�RQ�GDLO\�WDVNV

� � � � �

�� )URP�WLPH�WR�WLPH�,�LPDJLQH�
ZD\V�WR�XVH�RSSRUWXQLWLHV�WKDW�
,�KDYH�JLYHQ�XS�

� � � � �

�� /RQJ�WHUP�SXUSRVHV�PRWLYDWH�
PH�WR�VXUPRXQW�GD\�WR�GD\�
GLIILFXOWLHV��

� � � � �

�� 2QFH�,�GHFLGH�WR�GR�
VRPHWKLQJ��,�DP�OLNH�D�
EXOOGRJ��,�GRQ¶W�JLYH�XS�XQWLO�
,�UHDFK�WKH�JRDO�

� � � � �

�� (YHQ�WKRXJK�LW�GRHVQ¶W�PDWWHU�
DQ\PRUH��,�NHHS�WKLQNLQJ�RI�
SHUVRQDO�DLPV�WKDW�,�KDG�WR�
JLYH�XS�

� � � � �

�� ,�SXUSRVHIXOO\�SXUVXH�WKH�
DFKLHYHPHQW�RI�WKH�SURMHFWV�
WKDW�,�EHOLHYH�LQ�

� � � � �

�� ,�FRQWLQXH�D�GLIILFXOW�WDVN�
HYHQ�ZKHQ�WKH�RWKHUV�KDYH�
DOUHDG\�JLYHQ�XS�RQ�LW

� � � � �

��� ,�RIWHQ�ILQG�P\VHOI�WKLQNLQJ�
DERXW�ROGHU�LQLWLDWLYHV�WKDW�,�
KDG�DEDQGRQHG�

� � � � �

��� ,�NHHS�RQ�LQYHVWLQJ�WLPH�DQG�
HIIRUW�LQ�LGHDV�DQG�SURMHFWV�
WKDW�UHTXLUH�\HDUV�RI�ZRUN�
DQG�SDWLHQFH��

� � � � �

��� 7KH�PRUH�GLIILFXOW�D�WDVN�LV��
WKH�PRUH�GHWHUPLQHG�,�DP�WR�
ILQLVK�LW�

� � � � �

��� ,W¶V�KDUG�IRU�PH�WR�GHWDFK�
IURP�DQ�LPSRUWDQW�SURMHFW�
WKDW�,�KDG�JLYHQ�XS�LQ�IDYRU�RI�
RWKHUV�

� � � � �
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6HFWLRQ�(��'LVWUHVV�7ROHUDQFH�6FDOH

7KLQN�RI�WLPHV�WKDW�\RX�IHHO�GLVWUHVVHG�RU�XSVHW��6HOHFW�WKH�QXPEHU�WKDW�EHVW�GHVFULEH�\RXU�
EHOLHIV�DERXW�IHHOLQJ�GLVWUHVVHG�RU�XSVHW��

6WURQJO\�
GLVDJUHH

0LOGO\�
GLVDJUHH

$JUHH�
DQG�

GLVDJUHH�
HTXDOO\�

0LOGO\�
DJUHH

6WURQJO\�
DJUHH

�� )HHOLQJ�GLVWUHVVHG�RU�XSVHW�LV�
XQEHDUDEOH�WR�PH��

� � � � �

�� :KHQ�,�IHHO�GLVWUHVVHG�RU�XSVHW��
DOO�,�FDQ�WKLQN�DERXW�LV�KRZ�EDG�
,�IHHO�
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