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'RHV�WKLQNLQJ�RI�P\VHOI�DV�OHDGHU�PDNH�PH�ZDQW�WR�OHDG"�7KH�UROH�RI�FRQJUXHQFH�
LQ�VHOI�WKHRULHV�DQG�LPSOLFLW�OHDGHUVKLS�WKHRULHV�LQ�PRWLYDWLRQ�WR�OHDG

$%675$&7EVWUDFW
7KH�SDSHU�IRFXVHV�RQ�DQWHFHGHQWV�RI�OHDGHUVKLS�VHOI�HIILFDF\�DQG�PRWLYDWLRQ�WR�OHDG��:H�SURSRVH�WKDW�WKH�FRQJUXHQFH�EHWZHHQ�KRZ�LQGLYLGXDOV�VHH�OHDGHUV�

LQ� JHQHUDO� �LPSOLFLW� OHDGHUVKLS� WKHRULHV�� DQG� KRZ� WKH\� VHH� WKHPVHOYHV� �LPSOLFLW� VHOI�WKHRULHV�� RQ� GLIIHUHQW� FKDUDFWHULVWLFV�� LV� UHODWHG� WR� OHDGHUVKLS� VHOI�

HIILFDF\�DQG�LQGLUHFWO\�WR�PRWLYDWLRQ�WR�OHDG��:H�VXUYH\HG�����LQGLYLGXDOV�DW�WZR�WLPH�SRLQWV��)RU�WZR�GLPHQVLRQV�RI�LPSOLFLW�WKHRULHV���G\QDPLVP�DQG�

LQWHJULW\���ZH�IRXQG�WKDW�FRQJUXHQFH�DW�D�KLJK�OHYHO�LV�LPSRUWDQW�IRU�OHDGHUVKLS�VHOI�HIILFDF\��)RU�WKH�GLPHQVLRQV�RI�FOHYHU��G\QDPLVP��DQG�LQWHJULW\��ZH�

IRXQG� WKDW� OHDGHUVKLS� VHOI�HIILFDF\� ZDV� KLJKHU� ZKHQ� LQGLYLGXDOV� WKRXJKW� WKDW� WKH\� ZHUH� KLJKHU� RQ� WKHVH� FKDUDFWHULVWLFV� WKDQ� OHDGHUV� LQ� JHQHUDO�� )RU�

PDQLSXODWLRQ�� QHLWKHU� FRQJUXHQFH� QRU� LQFRQJUXHQFH� ZDV� UHODWHG� WR� OHDGHUVKLS� VHOI�HIILFDF\�� 2XU� UHVXOWV� IXUWKHU� VXJJHVW� WKDW� OHDGHUVKLS� VHOI�HIILFDF\�

PHGLDWHV�WKH�VLJQLILFDQW�GLUHFW�HIIHFWV�RI�FRQJUXHQFH�LQ�LPSOLFLW�OHDGHUVKLS�WKHRULHV���LPSOLFLW�VHOI�WKHRULHV�DQG�PRWLYDWLRQ�WR�OHDG��2XU�UHVXOWV�GHPRQVWUDWH�

WKH�LPSRUWDQFH�RI�XQGHUVWDQGLQJ�WKH�FRQJUXHQFH�RU�LQFRQJUXHQFH�RI�YLHZV�DERXW�OHDGHUV�LQ�JHQHUDO�DQG�WKH�VHOI��DQG�KLJKOLJKW�WKH�LPSRUWDQFH�RI�WDNLQJ�

LQWR�DFFRXQW�WKH�GLIIHUHQW�GLPHQVLRQV�RI�LPSOLFLW�OHDGHUVKLS�WKHRULHV��LPSOLFLW�VHOI�WKHRULHV�WR�EH�EHWWHU�DEOH�WR�SUHGLFW�PRWLYDWLRQ�WR�OHDG�

.H\ZRUGV� 0RWLYDWLRQ�WR�OHDG��O/HDGHUVKLS��V6HOI�HIILFDF\��L,PSOLFLW�OHDGHUVKLS�WKHRULHV

��� ,QWURGXFWLRQ

/HDGHUVKLS� HPHUJHQFH�DQG� WKH� DVVHVVPHQW�RI� WKH� DWWULEXWHV� DQG�EHKDYLRUV� WKDW�SUHGLFW�ZDQWLQJ� WR� WDNH�XS�D� OHDGHUVKLS�SRVLWLRQ� LV� DQ� LPSRUWDQW�� ORQJVWDQGLQJ�EXW�

UHODWLYHO\� QHJOHFWHG� DUHD� RI� OHDGHUVKLS� UHVHDUFK� �)RWL�	�+DXHQVWHLQ�� �������+RZHYHU�� LQ� WHUPV� RI� RUJDQL]DWLRQDO� SUDFWLFH�� WKHUH� LV� D� QHHG� WR� WDS� LQWR� WKH� SRRO� RI�

SRWHQWLDO�OHDGHUV�WR�HQVXUH�WKDW�WKH�EHVW�SHRSOH�DUH�VHOHFWHG�IRU�IXWXUH�OHDGHUVKLS�SRVLWLRQV��,Q�RUGHU�WR�GR�VR��WDOHQWHG�HPSOR\HHV�QHHG�WR�SXW�WKHPVHOYHV�IRUZDUG�IRU�

OHDGHUVKLS�SRVLWLRQV��IHHOLQJ�DEOH�WR�OHDG�DQG�ZLOOLQJ�WR�OHDG�

'H5XH�DQG�$VKIRUG��������SRVWXODWHG�WKDW�LQGLYLGXDOV�IHHO�PRUH�DEOH�DQG�ZLOOLQJ�WR�OHDG�ZKHQ�WKH\�VHH�WKHPVHOYHV�DV�VLPLODU�WR�WKHLU�LPDJHV�RI�HIIHFWLYH�OHDGHUV�

�LPSOLFLW�OHDGHUVKLS�WKHRULHV��,/7��H�J���(GHQ�	�/HYLDWDQ���������<HW��SUHYLRXV�UHVHDUFK�LQWR�PRWLYDWLRQ�WR�OHDG�KDV�PDLQO\�IRFXVHG�RQ�WKH�LPSRUWDQFH�RI�LQGLYLGXDO�

GLIIHUHQFHV�� VXFK� DV� SHUVRQDOLW\�� YDOXHV�� DQG� OHDGHUVKLS� H[SHULHQFH� �H�J���%DGXUD� HW� DO��� ������&KDQ�	�'UDVJRZ�� ������� ,Q� GRLQJ� VR�� UHVHDUFK� KDV� DVVXPHG� WKDW�

PRWLYDWLRQ�WR�OHDG�LV� LQKHUHQWO\�GULYHQ�E\�RXU�LQGLYLGXDO�FKDUDFWHULVWLFV�� LUUHVSHFWLYH�RI�ZKDW�ZH�EHOLHYH�OHDGHUV�WR�EH�RU�KRZ�ZH�SHUFHLYH�RXUVHOYHV�LQ�UHODWLRQ�WR�

OHDGHUV��,Q�WKLV�VWXG\��ZH�JR�EH\RQG�LQGLYLGXDO�GLIIHUHQFHV�DQG�H[SORUH�KRZ�FRJQLWLYH�UHSUHVHQWDWLRQV�RI�OHDGHUV��DQG�PRUH�VSHFLILFDOO\��WKH�UHODWLRQVKLS�EHWZHHQ�KRZ�

ZH�SHUFHLYH�OHDGHUV�DQG�KRZ�ZH�SHUFHLYH�RXUVHOYHV�DIIHFW�ZKHWKHU�ZH�IHHO�DEOH�DQG�ZLOOLQJ�WR�OHDG�

&RJQLWLYH�UHSUHVHQWDWLRQV�RI�OHDGHUV�DUH�OD\�SHRSOH 
V�VWHUHRW\SHV�RI�OHDGHUV��ODEHOOHG�LPSOLFLW�OHDGHUVKLS�WKHRULHV��,/7��H�J���6FK\QV�	�6FKLOOLQJ���������,/7�FRQVLVW�RI�

VHYHUDO�FKDUDFWHULVWLFV�GHVFULELQJ�OHDGHUV�LQ�JHQHUDO�RQ�D�QXPEHU�RI�GLPHQVLRQV�VXFK�DV�LQWHOOLJHQFH��GHGLFDWLRQ��RU�W\UDQQ\��2IIHUPDQQ�HW�DO����������:KLOH�YHU\�OLWWOH�

LV�NQRZQ�DERXW�WKH�LPSOLFDWLRQV�RI�,/7�DQG�LWV�GLPHQVLRQV�RQ�IHHOLQJ�DEOH�RU�PRWLYDWHG�WR�OHDG��WKHUH�LV�D�JURZLQJ�XQGHUVWDQGLQJ�WKDW�FRJQLWLYH�UHSUHVHQWDWLRQV�RI�

OHDGHUV�DQG�RI�WKH�VHOI��H�J���VHHLQJ�RQHVHOI�RU�VHHLQJ�OHDGHUV�DV�LQWHOOLJHQW��GHGLFDWHG��RU�W\UDQQLFDO��DUH�DQ�LPSRUWDQW�SDUW�RI�LQGLYLGXDOV 
�GHYHORSPHQW�DV�D�OHDGHU��

/RUG�	�+DOO��������YDQ�.QLSSHQEHUJ�HW�DO���������YDQ�.QLSSHQEHUJ�	�+RJJ���������)RU�H[DPSOH��VFKRODUV�KDYH�HPSKDVL]HG�WKH�UROH�RI�VHOI�YLHZV�LQ�WKH�SURFHVV�RI�

OHDGHU�GHYHORSPHQW��'D\�	�'UDJRQL��������DQG�OHDGHUVKLS�WUDLQLQJ��/HXQJ�	�6\���������DV�ZHOO�DV�WKH�UROH�RI�LPSOLFLW�OHDGHUVKLS�WKHRULHV�IRU�OHDGHU�DQG�OHDGHUVKLS�

GHYHORSPHQW��6FK\QV�HW�DO����������+HQFH��ERWK�FRJQLWLYH�UHSUHVHQWDWLRQV�RI�OHDGHUV�DQG�RI�WKH�VHOI�KDYH�EHHQ�UHODWHG�WR�OHDGHU�GHYHORSPHQW��:H�JR�D�VWHS�IXUWKHU�DQG�

SURSRVH�� LQ� OLQH�ZLWK�'H5XH�DQG�$VKIRUG
V� �������XQWHVWHG�DVVXPSWLRQ�� WKDW� WKH�FRQJUXHQFH�EHWZHHQ�KRZ� LQGLYLGXDOV� VHH� OHDGHUV� LQ�JHQHUDO� �LPSOLFLW� OHDGHUVKLS�

WKHRULHV��,/7��H�J���G\QDPLF��DQG�KRZ�WKH\�VHH�WKHPVHOYHV��VHOI�YLHZV�RU�LPSOLFLW�VHOI�WKHRULHV��,67��H�J���QRW�G\QDPLF��LV�OLNHO\�WR�UHODWH�WR�OHDGHUVKLS�VHOI�HIILFDF\�DQG�

VXEVHTXHQWO\�PRWLYDWLRQ�WR�OHDG�

:H�H[WHQG�WKH�QRWLRQ�RI�FRQJUXHQFH�UHVXOWLQJ�LQ�IRXU�WKHRUHWLFDOO\�UHOHYDQW�W\SHV�RI�LQ�FRQJUXHQFH��EHWZHHQ�,/7�,67�GLPHQVLRQV��,Q�GRLQJ�VR��ZH�GUDZ�RQ�WKHRU\�

DQG�UHVHDUFK�RQ�,/7��(GHQ�	�/HYLDWDQ��������/RUG�HW�DO���������DV�ZHOO�DV�RQ�VHOI�VFKHPD�DSSURDFKHV��H�J���&URVV�	�0DUNXV���������:H�VXJJHVW� WKDW� LQGLYLGXDOV�

KROG� VLPLODU� UHSUHVHQWDWLRQV� DERXW� WKHLU� RZQ�GLVSRVLWLRQDO� FKDUDFWHULVWLFV� DQG� WKDW� WKH� DOLJQPHQW�RI� OHDGHU� �,/7�� DQG� VHOI�� UHSUHVHQWDWLRQV� �,67�� LV� UHOHYDQW� IRU� WKH�

GHJUHH�WR�ZKLFK�LQGLYLGXDOV�DUH�DEOH�DQG�ZLOOLQJ�WR�OHDG��:H�DUJXH�WKDW�LQGLYLGXDOV�ZKR�H[SHULHQFH�FRQJUXHQFH�EHWZHHQ�WKHLU�,/7�DQG�,67�RQ�D�KLJK�EXW�QRW�D�ORZ�

OHYHO�DUH�PRUH�PRWLYDWHG�WR�OHDG��EHFDXVH�WKH�FRQJUXHQFH�RI�,/7�DQG�,67�VXJJHVWV�WR�WKHP�WKDW�WKH\�DUH�DEOH�WR�OHDG��,Q�DGGLWLRQ��LQGLYLGXDOV�ZKRVH�,67�DUH�KLJKHU�

WKDQ�WKHLU�,/7�UDWKHU�WKDQ�WKH�RWKHU�ZD\�URXQG��DUH�PRUH�PRWLYDWHG�WR�OHDG�DV�WKH\�IHHO�EHWWHU�VXLWHG�WR�OHDG�WKDQ�WKH�DYHUDJH�OHDGHU�

%LUJLW�6FK\QVD�ਗ਼�ELUJLW�VFK\QV#QHRPD�EV�IU��7LQD�.LHIHUE�7LQD�.LHIHU#ZEV�DF�XN��5RVHDQQH�)RWLF�UIRWL#YW�HGX

D1HRPD�%XVLQHVV�6FKRRO��&DPSXV�5HLPV�����5XH�3LHUUH�7DLWWLQJHU��������5HLPV��)UDQFH

E:DUZLFN�%XVLQHVV�6FKRRO��7KH�8QLYHUVLW\�RI�:DUZLFN��&RYHQWU\�&9���$/��8.

F9LUJLQLD�7HFK������:LOOLDPV�+DOO������:DVKLQJWRQ�6W��6:��%ODFNVEXUJ��9$��������86$

&RUUHVSRQGLQJ�DXWKRU�

L 7KH�FRUUHFWLRQV�PDGH�LQ�WKLV�VHFWLRQ�ZLOO�EH�UHYLHZHG�DQG�DSSURYHG�E\�D�MRXUQDO�SURGXFWLRQ�HGLWRU�



5HFHQW�UHVHDUFK�KDV�VWDUWHG�WR�SDYH�WKH�ZD\�IRU�XQGHUVWDQGLQJ�WKH�QRWLRQ�RI�,67�LQ�UHODWLRQ�WR�,/7�DQG�LWV�UHOHYDQFH�IRU�PRWLYDWLRQ�WR�OHDG��H�J���*XLOO Q�HW�DO����������

:H�EXLOG�RQ�DQG�H[WHQG�WKLV�UHVHDUFK�E\�LQWHJUDWLQJ�WKH�WKHRUHWLFDO�DUJXPHQWV�UHODWLQJ�WR�FRQJUXHQFH�LQFRQJUXHQFH�HIIHFWV�RI�,/7�DQG�,67�DQG�LQYHVWLJDWLQJ�KRZ�WKH�

FRQJUXHQFH�LQFRQJUXHQFH�EHWZHHQ�,/7�DQG�,67�DIIHFWV�DQ�LQGLYLGXDO 
V�PRWLYDWLRQ�WR�WDNH�XS�D�OHDGHUVKLS�SRVLWLRQ�E\�HQKDQFLQJ�OHDGHUVKLS�VHOI�HIILFDF\�

3UHYLRXV�UHVHDUFK�HVWDEOLVKHG�D�FOHDU�OLQN�EHWZHHQ�OHDGHUVKLS�VHOI�HIILFDF\�DQG�PRWLYDWLRQ�WR�OHDG��H�J���%DGXUD�HW�DO���������&KDQ�	�'UDVJRZ���������VXJJHVWLQJ�WKDW�

LQ�RUGHU�WR�ZDQW�WR�OHDG��DQ�LQGLYLGXDO�DOVR�QHHGV�WR�IHHO�DEOH�WR�OHDG��,Q�JHQHUDO��UHVHDUFK�LQWR�VHOI�HIILFDF\�VXJJHVWV�WKDW�VHOI�HIILFDF\�LV�UHODWHG�WR�WKH�GHJUHH�RI�WDVN�

UHODWHG�HIIRUW�DQG�SHUVLVWHQFH�RQ�D�WDVN��H�J���%DQGXUD���������)RU�OHDGHUVKLS�WKLV�PHDQV�WKDW�ZKHQ�VRPHRQH�IHHOV�DEOH�WR�OHDG��WKH\�DUH�OLNHO\�WR�H[HUW�PRUH�HIIRUW�DQG�

SHUVLVW�ORQJHU�LQ�WU\LQJ�WR�DFKLHYH�WKLV�JRDO��WKXV�VKRZLQJ�VWURQJHU�PRWLYDWLRQ�WR�OHDG��:H�EXLOG�RQ�WKLV�UHVHDUFK�WR�VXJJHVW�WKDW�OHDGHUVKLS�VHOI�HIILFDF\�VHUYHV�DV�DQ�

LPSRUWDQW�PHFKDQLVP�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�FRJQLWLYH�UHSUHVHQWDWLRQV�RI�OHDGHUV�DQG�WKH�VHOI��,/7�DQG�,67��DQG�PRWLYDWLRQ�WR�OHDG��7KLV�LV�LQ�OLQH�ZLWK�%DGXUD�HW�

DO�
V��������FRQFHSWXDOL]DWLRQ�RI�OHDGHUVKLS�VHOI�HIILFDF\�DV�D�SUR[LPDO�DQWHFHGHQW�RI�PRWLYDWLRQ�WR�OHDG��VLWXDWHG�EHWZHHQ�SHUVRQDOLW\�DQG�PRWLYDWLRQ�WR�OHDG�LQ�WKHLU�

GLVWDO�SUR[LPDO�IUDPHZRUN�RI�OHDGHUVKLS�

)LQDOO\�� ZH� H[WHQG� SUHYLRXV� UHVHDUFK� RQ� FRQFHSWXDOL]LQJ� WKH� FRQJUXHQFH� RI� ,/7� DQG� ,67� E\� DFNQRZOHGJLQJ� WKH� PXOWL�GLPHQVLRQDOLW\� RI� WKHVH� FRJQLWLYH�

UHSUHVHQWDWLRQV��7KDW� LV��ZH� LQFOXGH� VHYHUDO� GLPHQVLRQV�RI� ,/7�,67� WR� H[SORUH� WKH� H[WHQW� WR�ZKLFK� FRQJUXHQFH�RQ� VHSDUDWH�GLPHQVLRQV� LV� GLIIHUHQWLDOO\� UHODWHG� WR�

OHDGHUVKLS�VHOI�HIILFDF\�DQG�PRWLYDWLRQ�WR�OHDG�

0RUH�JHQHUDOO\��E\�IRFXVLQJ�RQ�DQWHFHGHQWV�RI�PRWLYDWLRQ�WR�OHDG��ZH�DLP�WR�FRQWULEXWH�WR�WKH�ZLGHU�XQGHUVWDQGLQJ�RI�ZKR�DVVXPHV�OHDGHUVKLS�SRVLWLRQV�DQG�KHOS�

IRVWHU�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�UROH�RI�FRJQLWLYH�VFKHPDV�LQ�OHDGHUVKLS�GHYHORSPHQW��7KLV�NQRZOHGJH�FDQ�KHOS�RUJDQL]DWLRQV�LQFUHDVH�WKHLU�SRRO�RI�OHDGHUVKLS�

FDQGLGDWHV�E\�IRFXVLQJ�RQ�LQGLYLGXDOV 
� ,/7��)RU�H[DPSOH��KLJKOLJKWLQJ� WKH�VWUHQJWK�DQG�ZHDNQHVVHV� WKDW�DFWXDO� OHDGHUV�KDYH�� UDWKHU� WKDQ�FRPSDULQJ�RQHVHOI� WR�DQ�

LGHDOL]HG�LPDJH�RI�OHDGHUV��L�H���5RPDQFH�RI�/HDGHUVKLS��0HLQGO�HW�DO���������ZLOO�OLNHO\�OHDG�WR�HPSOR\HHV�EHLQJ�PRUH�FRQILGHQW�DERXW�WKHLU�RZQ�OHDGHUVKLS�DELOLWLHV��

$W�WKH�VDPH�WLPH��HPSOR\HHV�QHHG�WR�EH�PRUH�H[SOLFLWO\�DZDUH�RI�KRZ�WKH\�SHUFHLYH�WKHLU�RZQ�FKDUDFWHULVWLFV�WR�UHODWH�WR�WKRVH�RI�OHDGHUV��$V�VXFK��RXU�UHVHDUFK�RIIHUV�

D�GLIIHUHQW�DSSURDFK�WR�HQFRXUDJLQJ�HPSOR\HHV�WR�FRQVLGHU�OHDGHUVKLS�SRVLWLRQV�

)LJ����GHSLFWV�RXU�UHVHDUFK�PRGHO�

������� ,PSOLFLW�OHDGHUVKLS�WKHRULHV��LPSOLFLW�VHOI�WKHRULHV��DQG�WKHLU�FRQJUXHQFH

:KLOH� UHVHDUFK� LQWR� ,/7�KDV� D� ORQJ� VWDQGLQJ� WUDGLWLRQ�� ERWK� ,67� LQ� UHODWLRQ� WR� OHDGHUVKLS� DQG� WKH� QRWLRQ� RI� FRQJUXHQFH� EHWZHHQ� ,/7� DQG� ,67�KDYH� WKXV� IDU� QRW�

UHFHLYHG�PXFK�FRQFHSWXDO�DWWHQWLRQ�DQG�KDV��WR�RXU�EHVW�NQRZOHGJH��RQO\�EHHQ�HPSLULFDOO\�WHVWHG�RQFH��VHH�*XLOO Q�HW�DO���������

7KH�UHOHYDQFH�RI�D�FRQJUXHQFH�EHWZHHQ�,/7�DQG�,67��KRZHYHU��FRQFHSWXDOO\�KDV�EHHQ�DUJXHG�SUHYLRXVO\�E\�'H5XH�DQG�$VKIRUG���������7KH�DXWKRUV�RXWOLQH�WKDW�

OHDGHUVKLS�LV�D�SURFHVV�RI�FODLPLQJ�DQG�JUDQWLQJ�WKH�OHDGHU�UROH��)ROORZHUV�JUDQW�OHDGHUVKLS�EDVHG�RQ�WKH�ILW� WKH�RWKHU�KDV�ZLWK�WKHLU�,/7��/HDGHUV�FODLP�OHDGHUVKLS�

EDVHG� RQ� WKH� ILW� WKH\� SHUFHLYH� EHWZHHQ� WKHPVHOYHV� DQG� WKHLU� RZQ� ,/7��'H5XH� DQG�$VKIRUG� ������� DUJXH� WKDW� WKH� FODLPLQJ� DQG� JUDQWLQJ� SURFHVV� LV� UHOHYDQW� IRU�

�SRWHQWLDO��OHDGHUV�WR�LQWHUQDOL]H�D�OHDGHU�LGHQWLW\��7KLV�VXJJHVWV�WKDW�SRWHQWLDO�IXWXUH�OHDGHUV�DUH�PRUH�OLNHO\�WR�IHHO�DEOH�DQG�ZLOOLQJ�WR�OHDG�ZKHQ�WKHLU�,/7�FORVHO\�

UHODWH�WR�WKHLU�,67��EHFDXVH�WKLV�DOORZV�WKHP�WR�EXLOG�D�OHDGHU�LGHQWLW\��$FFRUGLQJ�WR�'H5XH�HW�DO��������� SHUVRQDO�LGHQWLW\�LV�D�VHW�RI�ODEHOV�WKDW�LQGLYLGXDOV�FRPH�WR�

LQWHUQDOL]H�DV�GHVFULSWLYH�RI�WKH�VHOI ��S��������+RZ�ZH�VHH�RXUVHOYHV�LV�UHOHYDQW��IRU�H[DPSOH��IRU�PRWLYDWLRQ�DQG�EHKDYLRU��0DUNXV�	�:XUI���������,Q�WKH�FRQWH[W�RI�

OHDGHUVKLS��'D\�DQG�'UDJRQL��������SRLQW�RXW�WKDW�D�SHUVRQDO�OHDGHU�LGHQWLW\�LV�UHODWHG�WR�WKH�H[WHQW�WR�ZKLFK�VRPHRQH�YLHZV�WKHPVHOYHV�DV�D�OHDGHU�EDVHG�RQ�WKHLU�

RZQ�FKDUDFWHULVWLFV�

7R�RXU�NQRZOHGJH��*XLOO Q�HW�DO�� �������ZHUH� WKH� ILUVW� WR�RSHUDWLRQDOL]H� DQG� HPSLULFDOO\� VWXG\� WKH� FRQJUXHQFH�EHWZHHQ� ,/7�DQG� ,67��7KH\� IRFXVHG�RQ�RQH� ,/7�

GLPHQVLRQ��DIILOLDWLRQ��DQG�FRQGXFWHG�IRXU�VWXGLHV�LQYHVWLJDWLQJ�WKH�UROH�RI�,/7�DQG�,67�FRQJUXHQFH�RQ�IHHOLQJ�ZLOOLQJ�DQG�DEOH�WR�OHDG�DQG�IRXQG�LQLWLDO�HYLGHQFH�WR�

VXSSRUW�WKLV�DUJXPHQW��7KDW�LV��WKH�VHOI�SHUFHSWLRQ�RI�DIILOLDWLRQ�ZDV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�DIIHFWLYH�PRWLYDWLRQ�WR�OHDG�RQO\�ZKHQ�LQGLYLGXDOV�SHUFHLYHG�W\SLFDO�

OHDGHUV�DV�KLJK�LQ�DIILOLDWLRQ�

:H�FRQFHSWXDOL]H�,/7�,67�FRQJUXHQFH�DORQJ�WKUHH�FRUH�FRPSRQHQWV��)LUVW��ZH�EXLOG�RQ�WKH�PXOWLGLPHQVLRQDO�QDWXUH�RI�,/7��3UHYLRXV�UHVHDUFK�LQWR�,/7�VXJJHVWHG�WKDW�

LQGLYLGXDOV�GUDZ�RQ�D�UDQJH�RI�GLIIHUHQW�GLPHQVLRQV�WR�FKDUDFWHUL]H�DQG�GHVFULEH�OHDGHUV��)RU�H[DPSOH��2IIHUPDQQ�HW�DO���������GLIIHUHQWLDWHG�HLJKW�GLPHQVLRQV�RI�,/7��

QDPHO\��VHQVLWLYLW\��GHGLFDWLRQ��W\UDQQ\��FKDULVPD��DWWUDFWLYHQHVV��PDVFXOLQLW\��LQWHOOLJHQFH��DQG�VWUHQJWK��(SLWURSDNL�DQG�0DUWLQ��������HVWDEOLVKHG�VL[�GLPHQVLRQV��L�H���

VHQVLWLYLW\��LQWHOOLJHQFH��GHGLFDWLRQ��G\QDPLVP��W\UDQQ\��DQG�PDVFXOLQLW\���6FK\QV�DQG�6FKLOOLQJ��������FRXOG�QRW�UHSOLFDWH�WKH�PDVFXOLQLW\�GLPHQVLRQ��VHH�DOVR�-XQNHU�

	�9DQ�'LFN��������EXW�IRXQG�HLJKW�DGGLWLRQDO�GLPHQVLRQV�LQ�WKHLU�VWXG\��L�H���SOHDVDQW��EHLQJ�D�WHDP�SOD\HU��FRPPXQLFDWLYH��H[WUDYHUWHG��RUJDQL]HG��FRQVFLHQWLRXV��

KRQHVW��DQG�EHLQJ�RSHQ�IRU�QHZ�H[SHULHQFHV���7KHVH�GLIIHULQJ�UHVXOWV�VXJJHVW�WKDW�LPDJHV�RI�OHDGHUV�LQ�JHQHUDO�W\SLFDOO\�FRPSULVH�D�UDQJH�RI�GLIIHUHQW�GLPHQVLRQV�DQG�

WKDW�WKH�QDWXUH�DQG�GHJUHH�RI�WKH�GLPHQVLRQV�WHQGV�WR�YDU\�DPRQJ�LQGLYLGXDOV��)RWL�HW�DO���������DV�ZHOO�DV�VRFLDO�RU�SURIHVVLRQDO�FRQWH[WV��-XQNHU�	�9DQ�'LFN��������

/RUG�HW�DO���������6KRQGULFN� HW� DO��� �������:KLOH� WKHUH� DUH� D� YDU\LQJ�QXPEHU� RI� GLPHQVLRQV�� WKH� VWXGLHV� KDYH� DOVR�KDYH� VWURQJ� FRPPXQDOLWLHV�� )LUVW�� DOO� ILQGLQJV�

LQFOXGH� SRVLWLYH� DQG� QHJDWLYH� GLPHQVLRQV� �2IIHUPDQQ� HW� DO��� ������6FK\QV�	�6FKLOOLQJ�� ������� 6HFRQG�� WKHUH� DUH� UHFXUULQJ� WKHPHV� LQ� WKH� GLPHQVLRQV� DFURVV� WKH�

VWXGLHV��GHVFULELQJ�FRJQLWLYH�FDSDFLW\��H�J��� LQWHOOLJHQFH���GULYH��FKDULVPD��G\QDPLVP��H[WUDYHUWHG��� WHQDFLW\��GHGLFDWLRQ��VWUHQJWK���EHQHYROHQFH��W\UDQQ\��SOHDVDQW���

DQG�DIILOLDWLRQ��VHQVLWLYLW\��KRQHVW\��FRPPXQLFDWLYH��

DOW�WH[W��)LJ���

)LJXUH���)LJ���

5HVHDUFK�PRGHO�



:KLOH�*XLOO Q�HW�DO���������UHVWULFWHG�WKHLU�UHVHDUFK�RQ�,/7�,67�FRQJUXHQFH�WR�RQH�,/7�GLPHQVLRQ��DIILOLDWLYH�OHDGHUVKLS���ZH�EXLOG�RQ�,/7�,67�DV�D�PXOWLGLPHQVLRQDO�

FRQVWUXFW��LQFOXGLQJ�ERWK�SRVLWLYH�DQG�QHJDWLYH�FKDUDFWHULVWLFV��6FKRODUV�KDYH�DUJXHG�WKDW�UHVHDUFK�QHHGV�WR�WHVW�WKH�LPSRUWDQFH�RI�HDFK�GLPHQVLRQ�RI�LPSOLFLW�WKHRULHV�

WR� XQGHUVWDQG� KRZ� VSHFLILF� OHDGHU� FKDUDFWHULVWLFV� LQIOXHQFH� OHDGHUVKLS� SHUFHSWLRQV� �7DYDUHV� HW� DO��� ������� %\� RQO\� PHDVXULQJ� D� VLQJOH� OHDGHUVKLS� GLPHQVLRQ� RU�

FRPELQLQJ�DOO�GLPHQVLRQV�LQWR�D�FRPSRVLWH��ZH�FDQQRW�NQRZ�WKH�H[WHQW�WR�ZKLFK�HDFK�,/7�,67�GLPHQVLRQ�VHSDUDWHO\��H�J���VHQVLWLYLW\�RU�LQWHOOLJHQFH��FRQWULEXWHV�WR�

OHDGHUVKLS�RXWFRPHV�RU�KRZ�VRPH�GLPHQVLRQV�PLJKW�EH�EHWWHU�SUHGLFWRUV�RI�OHDGHUVKLS�RXWFRPHV�

6HFRQG��ZH�FRQFHSWXDOO\�EDVH�,67�GLPHQVLRQV�GLUHFWO\�RQ�WKH�GLPHQVLRQV�RI�,/7��*XLOO Q�HW�DO���������XVHG�GLIIHUHQW�DIILOLDWLRQ�FRQVWUXFWV�DQG�PHDVXUHV�WR�HVWDEOLVK�

FRUUHVSRQGHQFH�EHWZHHQ�,/7�DQG�,67��)RU�D�EHWWHU�FRQFHSWXDO�LQWHJUDWLRQ�RI�,/7�DQG�,67��ZH�VXJJHVW�WKDW�,/7�DQG�,67�GLPHQVLRQV�PLUURU�HDFK�RWKHU��7KLV�DOORZV�XV�

WR�WKHRUL]H�DQG�PHDVXUH�GLIIHUHQW�FRQJUXHQFH�DQG�LQFRQJUXHQFH�SDWWHUQV�DIIHFWLQJ�RXWFRPHV��)LJ����YLVXDOL]HV�WKH�IRXU�SURWRW\SLFDO�FRQJUXHQFH�W\SHV�UHVXOWLQJ�IRU�WKH�

GLPHQVLRQ�G\QDPLF��ZLWK�WZR�SURWRW\SHV�IRU�FRQJUXHQFH��ORZ�,/7�ORZ�,67�DQG�KLJK�,/7�KLJK�,67��DQG�WZR�IRU�LQFRQJUXHQFH��ORZ�,/7�KLJK�,67�DQG�KLJK�,67�ORZ�

,/7��

7KLUG��ZH�IRFXV�RQ�,/7�DERXW�W\SLFDO�OHDGHUV��6FK\QV�	�6FKLOOLQJ���������DV�RSSRVHG�WR�,/7�DERXW�LGHDO��6FK\QV�	�6FKLOOLQJ��������7DYDUHV�HW�DO����������H[HPSODU\�

OHDGHUV��IRFXVLQJ�RQ�DQ�LGHDO�H[DPSOH�RI�DQ�H[LVWLQJ�OHDGHU��H�J���*XLOO Q�HW�DO���������RU�HIIHFWLYH�OHDGHUV��'H5XH�	�$VKIRUG��������� ,GHDO�DQG�H[HPSODU\� OHDGHUV�

HYRNH�SRVLWLYH�DQG�RIWHQ�RYHUO\�LGHDOLVWLF�VWHUHRW\SHV�DERXW�OHDGHUV��+RZHYHU��SUHYLRXV�UHVHDUFK�LQWR�,/7�KDV�GHPRQVWUDWHG�WKDW�OHDGHUV�DUH�QRW�QHFHVVDULO\�DOZD\V�

FRQVLGHUHG�DV�HIIHFWLYH��6FK\QV�	�6FKLOOLQJ��������DQG�WKDW��KHQFH��EHLQJ�D�OHDGHU�GRHV�QRW�QHFHVVDULO\�LPSO\�EHLQJ�DQ�LGHDO�OHDGHU��7\SLFDO�OHDGHU�,/7�WHQG�WR�IRFXV�

RQ� D� OHVV� URPDQWLFL]HG� DQG� RYHU�HOHYDWHG� YLHZ� RI� OHDGHUV�� )RFXVLQJ� RQ� ,/7� UHODWHG� WR� W\SLFDO� OHDGHUV� LV� LPSRUWDQW� EHFDXVH�� WKHRUHWLFDOO\�� LW� DOVR� DOORZV� IRU� WKH�

SRVVLELOLW\�WKDW�LQGLYLGXDOV�SXW�WKHPVHOYHV�IRUZDUG�IRU�OHDGHUVKLS�SRVLWLRQV��EHOLHYLQJ�WKDW�WKH\�PLJKW�EH�GRLQJ�DQ�HTXDOO\�JRRG�RU�HYHQ�EHWWHU�MRE�WKDQ�WKH�DYHUDJH��

W\SLFDO�OHDGHU�LQ�WKHLU�RUJDQL]DWLRQ�

������� ,/7�,67�FRQJUXHQFH�DQG�/OHDGHUVKLS�6VHOI�(HIILFDF\

/HDGHUVKLS� VHOI�HIILFDF\�FDSWXUHV� WKH�GHJUHH� WR�ZKLFK� LQGLYLGXDOV�SHUFHLYH� WKHPVHOYHV�DEOH� WR� OHDG� �0XUSK\�	�(QVKHU���������6SHFLILFDOO\��+DQQDK� HW� DO�� �������

GHILQH� OHDGHUVKLS� VHOI�HIILFDF\� DV� > @� EHOLHIV� LQ� WKHLU� SHUFHLYHG� FDSDELOLWLHV� WR� RUJDQL]H� WKH� SRVLWLYH� SV\FKRORJLFDO� FDSDELOLWLHV�� PRWLYDWLRQ�� PHDQV�� FROOHFWLYH�

UHVRXUFHV��DQG�FRXUVHV�RI�DFWLRQ�UHTXLUHG�WR�DWWDLQ�HIIHFWLYH��VXVWDLQDEOH�SHUIRUPDQFH�DFURVV�WKHLU�YDULRXV�OHDGHUVKLS�UROHV��GHPDQGV��DQG�FRQWH[WV� ��S��������/HDGHU�

LGHQWLW\�DSSURDFKHV�SRLQW�WR�WKH�UHOHYDQFH�RI�VHOI�VFKHPDV�DQG�VHOI�LGHQWLW\�IRU�VXFK�EHOLHIV�LQ�RQH 
V�RZQ�FDSDELOLWLHV�DV�D�OHDGHU��(PHU\�HW�DO���������+DOO�	�/RUG��

������/RUG� HW� DO��� ������/RUG�	�%URZQ�� �������)RU� ,/7� VSHFLILFDOO\��/HXQJ� DQG�6\� ������� DUJXH� WKDW� WKH\� DUH� VHOI�VFKHPDV� DUH�� G\QDPLF� DQG� DFWLYH�ZRUNLQJ�

VWUXFWXUHV��VLWXDWHG�LGHQWLWLHV��WKDW�VKDSH�FXUUHQW�SHUFHSWLRQV��HPRWLRQV��DQG�EHKDYLRUV��RIWHQ�DXWRPDWLFDOO\��0DUNXV�	�:XUI�������� ��S�������DQG�WKDW�,/7�DUH�XVHG�WR�

LQWHUSUHW�RWKHUV 
�EHKDYLRU�DV�ZHOO�DV�JHQHUDWLQJ�RQH 
V�RZQ�EHKDYLRU��7KH\�DOVR�SRVLW� WKDW� WKH�DFWLYDWLRQ�RI�VXFK�VFKHPDV�OHDGV� WR� WKH�EHKDYLRU�UHSUHVHQWHG� LQ� WKLV�

VFKHPD�

7KXV��VHOI�VFKHPDV�DUH�GRPDLQ�VSHFLILF�DQG�OHDGHUVKLS�LV�D�GRPDLQ�ZKHUH�VHOI�VFKHPDV�DUH�UHOHYDQW��$FFRUGLQJ�WR�WKHVH�WKHRUHWLFDO�DSSURDFKHV��ZKHWKHU�DQG�KRZ�

LQGLYLGXDOV�SURFHHG�WR�DFW�DV�OHDGHUV�ZLWKLQ�D�FROOHFWLYH�LV�ODUJHO\�D�IXQFWLRQ�RI�KRZ�WKH\�YLHZ�WKHPVHOYHV�DV�D�OHDGHU�ZLWKLQ�WKLV�SDUWLFXODU�GRPDLQ��+DQQDK�HW�DO���

������� 7KDW�PHDQV�� SHRSOH� DUH� OLNHO\� WR� KROG� VHOI�WKHRULHV� UHODWHG� WR� WKHLU� LPSOLFLW� OHDGHU� WKHRULHV� DQG� WKH� FRQJUXHQFH� RI� WKRVH� LPSOLFLW� WKHRULHV�ZLOO� JXLGH� WKHLU�

PRWLYDWLRQV�DQG�EHKDYLRUV�ZLWKLQ�D�OHDGHUVKLS�FRQWH[W��7KLV�SRLQW�LV�FULWLFDO�DV�UHVHDUFK�VKRZV�WKDW�WKH�UHODWLYH�VWUHQJWK�RI�,67�UHODWHG�WR�,/7�PHDQLQJIXOO\�LPSDFWV�RQ�

ZKHWKHU�SHRSOH�IHHO�DEOH�WR�DGRSW�OHDGHUVKLS�UROHV��'H5XH�	�$VKIRUG���������,Q�RWKHU�ZRUGV��LQ�OLQH�ZLWK�'H5XH�DQG�$VKIRUG���������ZH�DUJXH�WKDW�DQ�LQGLYLGXDO�

ZLOO� IHHO�PRUH�DEOH� WR� OHDG�ZKHQ� WKH\�VHH� WKHPVHOYHV�DV�KDYLQJ�VLPLODU�FKDUDFWHULVWLFV� WR� WKHLU� ,/7��+RZHYHU��'H5XH�DQG�$VKIRUG� �������GLG�QRW� IXUWKHU� VSHFLI\�

VLPLODULW\ ��OLNHO\�EHFDXVH�WKH\�GHILQH�,/7�DV� LQGLYLGXDOV 
�EHOLHIV�DERXW�ZKDW�PDNHV�VRPHRQH�DQ�HIIHFWLYH�OHDGHU� ��S��������ZKLOH�ZH�XVH�D�PRUH�EURDG�GHILQLWLRQ�

RI� ,/7� UHIHUULQJ� WR� OHDGHUV� LQ�JHQHUDO��$FFRUGLQJ� WR�RXU� FRQFHSWXDOL]DWLRQ�RI� FRQJUXHQFH� �VHH�)LJ�� ��� TXDGUDQWV� �� DQG����� VLPLODULW\� LQFOXGHV� ERWK�KLJK�KLJK� DQG�

ORZ�ORZ�IRU�HDFK�GLPHQVLRQ��+LJK�,/7�KLJK�,67�PHDQV�WKDW�WKH�UHVSHFWLYH�GLPHQVLRQ�LV�KLJKO\�FKDUDFWHULVWLFV�RI�OHDGHUV�LQ�JHQHUDO�DQG�D�SHUVRQ�H[SHULHQFHV�WKH�VHOI�

�,67��DV�EHLQJ�LQ�OLQH�ZLWK�WKH�,/7��L�H���FRQJUXHQFH���ZKLFK�LV�OLNHO\�WR�EH�UHOHYDQW�WR�IHHOLQJ�DEOH�WR�OHDG��$�ORZ�,/7�ORZ�,67�VFHQDULR�VLJQLILHV�FRQJUXHQFH�ZLWK�DQ�

XQGHUVWDQGLQJ�WKDW�WKH�GLPHQVLRQ�LV�QRW�SHUFHLYHG�WR�EH�FKDUDFWHULVWLF�IRU�OHDGHUV�LQ�JHQHUDO��KHQFH�LV�XQOLNHO\�WR�QHJDWLYHO\�DIIHFW�LQGLYLGXDOV 
�OHDGHUVKLS�VHOI�HIILFDF\��

DV�WKLV�GLPHQVLRQ�LV�QRW�FRQVLGHUHG�SDUWLFXODUO\�FKDUDFWHULVWLF�E\�WKH�LQGLYLGXDO�

,W�LV�LPSRUWDQW�WR�QRWH�WKDW�ZH�DVVXPH�WKH�SDWWHUQ�RI�FRQJUXHQFH�WR�DSSO\�WR�DOO�GLPHQVLRQV�LQ�WKH�VDPH�ZD\��JLYHQ�WKDW�WKHRUHWLFDOO\��LPDJHV�RI�OHDGHUV�GHSHQG�RQ�WKH�

VLWXDWLRQ�� LQFOXGLQJ� WKH� HQYLURQPHQW�� DIIHFW�� RU�PRWLYDWLRQ� �6KRQGULFN� HW� DO��� ������� 7KLV�PHDQV� WKDW� WKH� UHOHYDQFH� RI� GLIIHUHQW� GLPHQVLRQV�PD\� EH�PRUH� RU� OHVV�

DOW�WH[W��)LJ���

)LJXUH���)LJ���

&RQFHSWXDOL]DWLRQ�RI�FRQJUXHQFH�



LPSRUWDQW�IRU�KRZ�GLIIHUHQW�SHRSOH�WKLQN�DERXW�OHDGHUVKLS��$V�VXFK��LW�LV�WKH�SDWWHUQ�RI�FRQJUXHQFH��DV�GLVSOD\HG�LQ�)LJ�����UDWKHU�WKDQ�WKH�FRQWHQW�RI�WKH�GLPHQVLRQ��

ZKLFK�DIIHFWV�OHDGHU�VHOI�HIILFDF\��2XU�ILUVW�K\SRWKHVLV�LV�WKHUHIRUH�DV�IROORZV�

+\SRWKHVLV��D�+\SRWKHVLV��D $V�WKH� OHYHO�RI�FRQJUXHQFH�EHWZHHQ�D�GLPHQVLRQ�RI� LPSOLFLW� OHDGHUVKLS� WKHRULHV�DQG�WKH�FRUUHVSRQGLQJ�GLPHQVLRQ�RI� LPSOLFLW�VHOI�

WKHRULHV�LQFUHDVHV�IURP�ORZ�ORZ�WR�KLJK�KLJK��OHDGHUVKLS�VHOI�HIILFDF\�ZLOO�SRVLWLYHO\�LQFUHDVH�

7R�RXU�EHVW�NQRZOHGJH��WKHRU\�DQG�UHVHDUFK�WKXV�IDU�KDV�H[FOXVLYHO\�IRFXVHG�RQ�VLPLODULW\��L�H���FRQJUXHQFH��DV�UHOHYDQW�IRU�OHDGHUVKLS�VHOI�HIILFDF\��$V�DUJXHG�DERYH��

D�IRFXV�RQ�W\SLFDO�OHDGHUV��DV�RSSRVHG�WR�LGHDO�OHDGHUV��DOORZV�IRU�WKH�SRVVLELOLW\�WR�SHUFHLYH�RQHVHOI�QRW�RQO\�DV�PDWFKLQJ�WKH�SHUVRQ 
V�FKDUDFWHULVWLFV��FRQJUXHQFH���

EXW�SRVVLEO\�DOVR�DV�H[FHHGLQJ�WKH�W\SLFDO�OHDGHU��7KLV�VKLIWV�WKH�IRFXV�IURP�VLPLODULW\�RU�FRQJUXHQFH�WR�LQFRQJUXHQFH��6SHFLILFDOO\��WKH�VFHQDULR�ORZ�,/7�KLJK�,67�

�TXDGUDQW��� LQ�)LJ�� ��� LV� UHOHYDQW� IRU� SUHGLFWLQJ� WKH� SHUFHLYHG� DELOLW\� WR� OHDG�� ,Q� WKLV� VFHQDULR�� DQ� LQGLYLGXDO� SHUFHLYHV� D� W\SLFDO� OHDGHU� DV� EHLQJ� ORZ�RQ� D� FHUWDLQ�

GLPHQVLRQ�DQG�WKH�VHOI�DV�KLJKHU�RQ�WKLV�GLPHQVLRQ��WKDW�LV��KLV�RU�KHU�RZQ�FKDUDFWHULVWLFV�DUH�VWURQJHU�WKDQ�WKRVH�RI�W\SLFDO�OHDGHUV��+HQFH��ZH�DUJXH�WKDW�LQGLYLGXDOV�

ZKR�SHUFHLYH�WKHPVHOYHV�DV�KLJKHU�RQ�D�SDUWLFXODU�OHDGHUVKLS�GLPHQVLRQ�FRPSDUHG�WR�W\SLFDO�OHDGHUV��TXDGUDQW����)LJ�����ZLOO�IHHO�D�VWURQJHU�VHQVH�RI�OHDGHUVKLS�VHOI�

HIILFDF\�WKDQ�WKRVH�ZKR�SHUFHLYH�WKHPVHOYHV�ORZHU�RQ�D�OHDGHUVKLS�GLPHQVLRQ�WKDQ�W\SLFDO�OHDGHUV��TXDGUDQW����)LJ�����

+\SRWKHVLV��E�+\SRWKHVLV��E $V�WKH�GHJUHH�RI�LQFRQJUXHQFH�EHWZHHQ�D�GLPHQVLRQ�RI�LPSOLFLW�OHDGHUVKLS�WKHRULHV�DQG�WKH�FRUUHVSRQGLQJ�GLPHQVLRQ�RI�LPSOLFLW�VHOI�

WKHRULHV�LQFUHDVHV��OHDGHUVKLS�VHOI�HIILFDF\�ZLOO�GHFUHDVH��6SHFLILFDOO\��ZKHQ�D�GLPHQVLRQ�RI�LPSOLFLW�OHDGHUVKLS�WKHRULHV�LV�KLJK�DQG�WKH�FRUUHVSRQGLQJ�GLPHQVLRQ�RI�

LPSOLFLW�VHOI��WKHRULHV�LV�ORZ��OHDGHUVKLS�VHOI�HIILFDF\�ZLOO�EH�ORZHU�WKDQ�ZKHQ�D�GLPHQVLRQ�RI�LPSOLFLW�OHDGHUVKLS�WKHRULHV�LV�ORZ�DQG�WKH�FRUUHVSRQGLQJ�GLPHQVLRQ�RI�

LPSOLFLW�VHOI�WKHRULHV�LV�KLJK�

,Q� WKH�DERYH�VHFWLRQV��ZH�DUJXHG�IRU� WKH�UHODWLRQVKLS�EHWZHHQ�FRQJUXHQFH�DQG� OHDGHUVKLS�VHOI�HIILFDF\��:H�QRZ�WXUQ� WR�XQGHUVWDQGLQJ� WKH�UROH�RI� OHDGHUVKLS�VHOI�

HIILFDF\�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�,/7�,67�FRQJUXHQFH�DQG�PRWLYDWLRQ�WR�OHDG��&KDQ�DQG�'UDVJRZ��������DUJXH�WKDW�PRWLYDWLRQ�WR�OHDG�LV�D�GLUHFW� RXWFRPH�RI�

RQH 
V�OHDGHUVKLS�VHOI�HIILFDF\ ��S��������VWDWLQJ�WKDW�ZKHQ�LQGLYLGXDOV�IHHO�DEOH�WR�OHDG��WKH\�DUH�DOVR�PRUH�ZLOOLQJ�WR�OHDG��7KLV�DUJXPHQW�LV�LQ�OLQH�ZLWK�PRUH�JHQHUDO�

PRWLYDWLRQ� WKHRULHV�� ZKLFK� VWUHVV� WKH� LPSRUWDQFH� RI� IHHOLQJ� FRPSHWHQW� IRU� SXUVXLQJ�PRWLYHV�� 6HOI�GHWHUPLQDWLRQ� WKHRU\� DQG� UHVHDUFK�� IRU� H[DPSOH�� VXJJHVWV� WKDW�

LQGLYLGXDOV�HQJDJH�LQ�VSHFLILF�JRDO�GLUHFWHG�EHKDYLRU�EHFDXVH�WKH\�IHHO�VXIILFLHQWO\�FRPSHWHQW�WR�EH�DEOH�WR�VXFFHHG��H�J���'HFL�	�5\DQ���������7KH�VDPH�SULQFLSOH�

KDV�EHHQ�DSSOLHG� WR� OHDGHUVKLS�UHVHDUFK��&RQVLVWHQW�ZLWK�&KDQ�DQG�'UDVJRZ���������ZH�SRVLWLRQ� OHDGHUVKLS�VHOI�HIILFDF\�DV�DQ� LQWHUPHGLDU\�YDULDEOH�EHWZHHQ� WKH�

LQGLYLGXDO�DWWULEXWHV�DQG�FRJQLWLRQV�DQG�PRWLYDWLRQ�WR�OHDG��7KLV�GHFLVLRQ�LV�LQ�OLQH�ZLWK�D�GLVWDO�SUR[LPDO�PRGHO�RI�PRWLYDWLRQ�DQG�OHDGHUVKLS��%DGXUD�HW�DO����������

6SHFLILFDOO\��VHOI�HIILFDF\�IDOOV�WRZDUG�WKH�PLGGOH�RI�WKH�GLVWDO�SUR[LPDO�FRQWLQXXP��<HR�	�1HDO���������ZKLFK�KDV�OHG�SDVW�UHVHDUFKHUV�WR�WUHDW�OHDGHUVKLS�VHOI�HIILFDF\�

DV�D�FRQVHTXHQFH�RI�LPSOLFLW�OHDGHUVKLS�WKHRULHV��.KRUDNLDQ�	�6KDULILUDG��������DQG�DV�DQ�DQWHFHGHQW�RI�PRWLYDWLRQ�WR�OHDG��&KDQ�	�'UDVJRZ��������

5HFHQW�HPSLULFDO�UHVXOWV�VXSSRUW�WKLV�DVVXPSWLRQ��H�J���%DGXUD�HW�DO���������&]LUDNL�HW�DO���������-RR�HW�DO����������0F&RUPLFN�HW�DO���������DOVR�IRXQG�WKDW�OHDGHUVKLS�

VHOI�HIILFDF\�LV�UHODWHG�WR�DWWHPSWV�WR�WDNH�RQ�OHDGHUVKLS�UROHV��7KXV��EDVHG�RQ�WKH�WKHRUHWLFDO�DUJXPHQW�ZH�PDGH�DERYH�WKDW�,/7�,67�FRQJUXHQFH�LV�SRVLWLYHO\�UHODWHG�

WR�OHDGHUVKLS�VHOI�HIILFDF\��ZH�H[SHFW�WKDW�,/7�,67�FRQJUXHQFH�KDV�D�SRVLWLYH�HIIHFW�RQ�PRWLYDWLRQ�WR�OHDG��EHFDXVH�LW�HQKDQFHV�LQGLYLGXDOV 
�OHDGHUVKLS�VHOI�HIILFDF\�

+\SRWKHVLV���+\SRWKHVLV�� 7KH�FRQJUXHQFH�DQG� LQFRQJUXHQFH�EHWZHHQ�D�GLPHQVLRQ�RI� LPSOLFLW� OHDGHUVKLS� WKHRULHV�DQG� WKH�FRUUHVSRQGLQJ�GLPHQVLRQ�RI� LPSOLFLW�

VHOI�WKHRULHV�KDYH�DQ�LQGLUHFW�HIIHFW�RQ�DIIHFWLYH�PRWLYDWLRQ�WR�OHDG�WKURXJK�OHDGHUVKLS�VHOI�HIILFDF\�

���0HWKRG

������� 3DUWLFLSDQWV�DQG�3SURFHGXUH

:H�FROOHFWHG�GDWD�XVLQJ�D�SDQHO�SURYLGHU��UHVSRQGL���'DWD�ZHUH�FROOHFWHG�DW�WZR�SRLQWV�LQ�WLPH��ZLWK�DQ�DYHUDJH�RI�WKUHH�ZHHNV�DSDUW�WR�VHSDUDWH�PHDVXUHPHQWV��$W�

7LPH����ZH�FDSWXUHG�,67��,/7��DQG� OHDGHUVKLS�VHOI�HIILFDF\��DV�ZHOO�GHPRJUDSKLF�FKDUDFWHULVWLFV� �H�J���DJH��JHQGHU�� W\SH�RI� MRE��PDQDJHULDO�RU�QRW���DQG�KRXUV�SHU�

ZHHN��OHDGHUVKLS�H[SHULHQFH��\HV�QR��DQG�OHQJWK�RI�OHDGHUVKLS�H[SHULHQFH��DV�ZHOO�DV�WKHLU�OHDGHUVKLS�VHOI�HIILFDF\��$W�7LPH����ZH�PHDVXUHG�PRWLYDWLRQ�WR�OHDG�DQG�

YDOXHV��7KH�VDPSOH�ZDV�PDWFKHG�XVLQJ�DQRQ\PRXV�SHUVRQ�,'�QXPEHUV�JHQHUDWHG�E\�WKH�SDQHO�SURYLGHU�

$W�7��������SDUWLFLSDQWV� UHVSRQGHG� WR� WKH�FDOO� VHQW�RXW�E\� WKH�SDQHO�SURYLGHU��RI�ZKLFK�1  ���� �������� UHDFKHG� WKH�HQG�RI� WKH�VXUYH\����2I� WKH�1  ���� WKDW�

FRPSOHWHG�WKH�VXUYH\��ZH�HOLPLQDWHG�1  ������������UHVSRQGHQWV�WKDW�ZHUH�VWUDLJKW�OLQLQJ��L�H���SURGXFHG�]HUR�YDULDQFH�DFURVV�DOO�TXHVWLRQV�RU�TXHVWLRQ�EORFNV���

7KLV�OHIW�XV�ZLWK�D�VDPSOH�RI�1  �����ZKR�ZHUH�LQYLWHG�IRU�7���:H�DLPHG�IRU�D�VDPSOH�VL]H�RI�1  �����WKHUHIRUH�WKH�VXUYH\�ZDV�FORVHG�ZKHQ�ZH�UHDFKHG�WKDW�

QXPEHU�

����SDUWLFLSDQWV�UHVSRQGHG�DW�7�����������RI�ZKRP�������������ZHUH�VFUHHQHG�RXW�GXH�WR�IDLOLQJ�WKH�TXDOLW\�FKHFNV�RU�IRU�SURGXFLQJ�QR�YDULDQFH��DQG�D�IXUWKHU����

�����KDG�WR�EH�UHPRYHG�GXH�WR�GURSSLQJ�RXW�EHIRUH�WKH�HQG��:H�SURFHHGHG�ZLWK�D�ILQDO�1  ����IRU�WKH�PDWFKHG�VDPSOH�

2I�WKH�ILQDO�VDPSOH�VL]H������SDUWLFLSDQWV���������ZHUH�IHPDOH�DQG�������������ZHUH�PDOH��RQH�SDUWLFLSDQW�SUHIHUUHG�QRW�WR�VD\���DQG�������ZRUNHG�IXOO�WLPH�DQG�

����KDG�ZRUNHG�LQ�WKHLU�RUJDQL]DWLRQ�OHVV�WKDQ��� \HDUV��7KH�DJH�GLVWULEXWLRQ�ZDV�DV�IROORZV���� �� \HDUV�ROG��������1  ������� �� \HDUV�ROG����������1  ������

��� � �� \HDUV�ROG��������1  �������� �� \HDUV�ROG���������1  �������� �� \HDUV�ROG���������1  �����2OGHU�WKDQ��� \HDUV�ROG��������1  ����7KH�SDUWLFLSDQWV�

ZRUNHG�LQ�GLIIHUHQW�LQGXVWULHV��VXFK�DV�PDQXIDFWXULQJ����������HGXFDWLRQ����������DQG�KHDOWKFDUH����������,Q�WHUPV�RI�HGXFDWLRQ��������KHOG�DQ�XQGHUJUDGXDWH�RU�

EDFKHORU 
V�GHJUHH��������KHOG�$�OHYHO�GHJUHHV��H[DP�WDNHQ�DW�WKH�HQG�RI�KLJK�VFKRRO�GHJUHH��DQG�������*&6(V��H[DPV�WDNHQ�DW�WKH�HQG�RI�PLGGOH�VFKRRO���DQG�

������VWDWHG�WR�KDYH�D�ZRUN�UHODWHG�TXDOLILFDWLRQ��1  ����������GHVFULEHG�WKHLU�MRE�DV�PDQDJHULDO��1  ����������LQGLFDWHG�WKDW�WKH\�KDYH�OHDGHUVKLS�H[SHULHQFH�DV�

D�OLQH�PDQDJHU��2I�WKH�ODWWHU�������LQGLFDWHG�WR�KDYH�ZRUNHG�DV�OLQH�PDQDJHUV�OHVV�WKDQ�� \HDUV�

:H�IROORZHG�*RRGPDQ�DQG�%OXP
V��������UHFRPPHQGDWLRQV�WR�H[DPLQH�ZKHWKHU�RXU�ILQDO�VDPSOH�RI�����SDUWLFLSDQWV�GLIIHUHG�IURP�WKH�7��VDPSOH�E\�FRPSXWLQJ�D�

GLFKRWRPRXV�YDULDEOH�UHIOHFWLQJ�WKRVH�ZKR�UHVSRQGHG�DW�7���0XOWLSOH�ORJLVWLF�UHJUHVVLRQ�LQGLFDWHG�WKDW�IRU�WKH�GHPRJUDSKLF�YDULDEOHV�RI�JHQGHU��DJH��WHQXUH��KRXUV�

ZRUNHG�SHU�ZHHN�� DQG� OHDGHUVKLS� DQG�PDQDJHPHQW�OHYHO� SRVLWLRQ�� RQO\� DJH�SUHGLFWHG� WKH�GLFKRWRPRXV�YDULDEOH�� DQG� WKH� VDPSOHV�ZHUH�RWKHUZLVH� FRPSDUDEOH��$�

IROORZ�XS�W�WHVW�GLG��KRZHYHU��QRW�UHYHDO�D�VLJQLILFDQW�GLIIHUHQFH�LQ�DJH�EHWZHHQ�7��DQG�7��VDPSOH�DQG�ZKHQ�DJH�ZDV�LQFOXGHG�LQ�WKH�DQDO\VLV��LW�GLG�QRW�DIIHFW�VWXG\�

YDULDEOHV�RU�UHVXOWV�DQG�ZDV�WKHUHIRUH�H[FOXGHG�IURP�IXUWKHU�DQDO\VLV�

������� 0HDVXUHV



,PSOLFLW�OHDGHUVKLS�WKHRULHV��,/7��DQG� ,PSOLFLW�VHOI�WKHRULHV��,67���:H�FRQGXFWHG�D�TXDOLWDWLYH�DQG�D�TXDQWLWDWLYH�SLORW�VWXG\�WR�HVWDEOLVK�WKH�LWHPV�DQG�LWHP�VWUXFWXUH�

RI� WKHVH�VFDOHV��%RWK�VHWV�RI�YDULDEOHV�ZHUH�DVVHVVHG�ZLWK�DQ� LGHQWLFDO� OLVW�RI���� LWHPV��2I� WKRVH� LWHPV�����UHSUHVHQWHG� WKH�VKRUWHU�YHUVLRQ�RI� WKH�2IIHUPDQQ� HW� DO��

������� ,/7� LQVWUXPHQW� YDOLGDWHG�E\�(SLWURSDNL� DQG�0DUWLQ� ���������� 7KH� UHPDLQLQJ� ��� LWHPV�ZHUH� DGGHG� XVLQJ� LWHPV� IURP� D� TXDOLWDWLYH� SLORW� VWXG\��ZKHUH�8.�

SDUWLFLSDQWV�ZHUH�DVNHG�WR�UHSRUW�XS�WR�VL[�FKDUDFWHULVWLFV� WKDW� WKH\�IHOW�ZHUH�W\SLFDO�RI� OHDGHUV�LQ�JHQHUDO��VHH�6FK\QV�	�6FKLOOLQJ�������� IRU�D� VLPLODU�SURFHGXUH���

:KLOH�(SLWURSDNL�DQG�0DUWLQ
V��������VWXG\�YDOLGDWHG�WKH�LQVWUXPHQW�SURSRVHG�E\�2IIHUPDQQ�HW�DO���������LQ�D�8.�FRQWH[W��WKH\�GLG�QRW�FRQGXFW�D�TXDOLWDWLYH�VWXG\�WR�

H[DPLQH�LI�RWKHU�UHOHYDQW�IDFWRUV�PLJKW�HPHUJH��+RZHYHU��D�VWXG\�E\�6FK\QV�DQG�6FKLOOLQJ��������LQ�WKH�1HWKHUODQGV��ZKLFK�VKRZHG�WKDW�GLPHQVLRQ�FDQ�GLIIHU�IURP�

FRXQWU\�FRQWH[W�WR�FRXQWU\�FRQWH[W��KRZHYHU��FRQILUPHG�WKDW�LW�PDNHV�VHQVH�WR�TXDOLWDWLYHO\�H[DPLQH�SUHYDOHQW�,/7�LQ�D�JLYHQ�FRQWH[W�

,Q�WKH�TXDQWLWDWLYH�SLORW�VWXG\��VHH�GHWDLOV�RI�VDPSOH�DQG�DQDO\VLV�LQ� ���SDUWLFLSDQWV�ZHUH�DVNHG�WR�UDWH�HDFK�LWHP�DFFRUGLQJ�WR�KRZ�FKDUDFWHULVWLF�LW�ZDV�RI�

OHDGHUV�LQ�JHQHUDO��,/7��DQG�LQ�D�VHSDUDWH�EORFN��KRZ�FKDUDFWHULVWLF�LW�ZDV�RI�WKHPVHOYHV��,67���*LYHQ�RXU�WKHRUHWLFDO�DUJXPHQW�DQG�K\SRWKHVHV��WKH�GLPHQVLRQV�RI�,/7�

DQG�,67�QHHGHG�WR�EH�FRPSDUDEOH�DQG�WKHUHIRUH�FRQVLVW�RI�WKH�VDPH�LWHPV��:H�SURFHHGHG�LQ�WKUHH�VWHSV��)LUVW��ZH�SHUIRUPHG�DQ�H[SORUDWRU\�IDFWRU�DQDO\VLV��()$��IRU�

,/7�DQG�,67�PHDVXUHV�VHSDUDWHO\��%RWK�,/7�DQG�,67�\LHOGHG�IRXU�GLPHQVLRQV�HDFK��ZLWK�RYHUDOO�����RYHUODSSLQJ�LWHPV�ZLWK�DGHTXDWH�IDFWRU�ORDGLQJ�������RU�ODUJHU��

HOHYHQ�LWHPV�ZHUH�HOLPLQDWHG�IRU�VKRZLQJ�YHU\�ORZ�IDFWRU�ORDGLQJV�DQG�KLJK�FURVV�ORDGLQJ�IDFWRUV���,Q�D�VHFRQG�VWHS��ZH�SHUIRUPHG�D�VHULHV�RI�FRQILUPDWRU\�IDFWRU�

DQDO\VLV��&)$V���7KH�ILQDO���IDFWRU�PRGHO��FRQVLVWLQJ�RI�IRXU�,/7�DQG�IRXU�,67�IDFWRUV�����LWHPV�HDFK���\LHOGHG�DQ�DFFHSWDEOH�ILW�DQG�JRRG�LQWHUQDO�FRQVLVWHQF\��7DEOH�

$����LQ� �GLVSOD\V�WKH�UHVXOWV�RI�WKH�&)$V�LQ�GHWDLO�DQG�7DEOH�$����VKRZV�WKH�PHDQV��VWDQGDUG�GHYLDWLRQV��FRUUHODWLRQV��DQG�&URQEDFK�$OSKDV�

,Q�WKH�PDLQ�VWXG\��ZH�XVHG�WKHVH����LWHPV�HDFK�WR�DVVHVV�,/7�DQG�,67��7KH�VWHP�TXHVWLRQ�ZDV� +RZ�W\SLFDO�GR�\RX�EHOLHYH�WKH�IROORZLQJ�FKDUDFWHULVWLFV�WR�EH�RI�

OHDGHUV� LQ�JHQHUDO" �DQG� +RZ�W\SLFDO�GR�\RX�EHOLHYH� WKH�IROORZLQJ�FKDUDFWHULVWLFV� WR�EH�RI�\RXUVHOI" � UHVSHFWLYHO\��7KH� UHVSRQVH�VFDOH� UDQJHG� IURP��� �QRW�DW�DOO�

FKDUDFWHULVWLF��WR����H[WUHPHO\�FKDUDFWHULVWLF���0DQLSXODWLYH�FRQVLVWHG�RI���LWHPV��PDQLSXODWLYH��ORXG��GRPLQHHULQJ��SXVK\��FRQFHLWHG��DQG�VHOILVK���FOHYHU�RI���LWHPV�

�FOHYHU�� HGXFDWHG�� DQG� LQWHOOLJHQW��� LQWHJULW\� RI� �� LWHPV� �SRVVHVVLQJ� LQWHJULW\�� WUXVWLQJ�� KRQHVW�� WUXVWZRUWK\�� IDLU�� IOH[LEOH�� DQG� HWKLFDO��� DQG� G\QDPLVP� RI� �� LWHPV�

�G\QDPLF��VWURQJ��FKDULVPDWLF��DQG�LQVSLUDWLRQDO���7KH�VFDOHV�\LHOGHG�JRRG�LQWHUQDO�FRQVLVWHQF\��PDQLSXODWLYH�  ������������FOHYHU�  ������������ LQWHJULW\�  

�����������G\QDPLVP�DQG�  ������������UHVSHFWLYHO\�IRU�,/7�DQG�,67�GLPHQVLRQV���

/HDGHUVKLS�VHOI�HIILFDF\�ZDV�DVVHVVHG�XVLQJ�0XUSK\�DQG�(QVKHU
V����������LWHP�VFDOH��7KH�UHOLDELOLW\�ZDV�  ������

$IIHFWLYH�PRWLYDWLRQ�WR�OHDG�ZDV�DJDLQ�DVVHVVHG�XVLQJ�WKH���LWHP�VFDOH�RI�WKH�+DPEXUJHU�) KUXQJVPRWLYDWLRQVLQYHQWDU��) 02��)HOIH�HW�DO����������7KH�UHOLDELOLW\�

ZDV�  ������

&RQWURO�YDULDEOHV��:H�LQFOXGHG�GHPRJUDSKLF�FRQWURO�YDULDEOHV��LQFOXGLQJ�JHQGHU��DJH��DV�ZHOO�DV�ZRUN�UHODWHG�YDULDEOHV��QDPHO\��WHQXUH��KRXUV�RI�ZRUN�SHU�ZHHN��

PDQDJHULDO� W\SH� RI� MRE� �GXPP\�YDULDEOH��� DQG� KDYLQJ�KHOG� D� OHDGHUVKLS� SRVLWLRQ� �GXPP\�YDULDEOH�� DQG� OHQJWK� RI� OHDGHUVKLS� SRVLWLRQ� KHOG��+RZHYHU�� IROORZLQJ�

6SHFWRU�DQG�%UDQQLFN
V��������UHFRPPHQGDWLRQ��ZH�RQO\�LQFOXGHG�PDQDJHULDO�W\SH�RI�MRE�DQG�KDYLQJ�KHOG�D�OHDGHUVKLS�SRVLWLRQ�LQ�WKH�ILQDO�DQDO\VLV��DV�WKHVH�ZHUH�

WKH�RQO\�YDULDEOHV�WKDW�UHODWHG�WR�VWXG\�YDULDEOHV�DQG�LPSDFWHG�RQ�WKH�UHVXOWV��)XUWKHU��ZH�LQFOXGHG�YDOXHV��DV�WKRVH�KDYH�EHHQ�DVVRFLDWHG�ZLWK�OHDGHUVKLS����9DOXHV�DUH�

GHVFULEHG� DV� LQGLYLGXDO� JRDOV� WKDW� PRWLYDWH� DFWLRQ� �6FKZDUW]� HW� DO��� ������� 5HVHDUFK� VXJJHVWV� WKDW� OHDGHUV� KDYH� EHHQ� PRWLYDWHG� E\� VHOI�HQKDQFHPHQW� YDOXHV�

�UHSUHVHQWLQJ� DFKLHYHPHQW�� D� VWULYLQJ� IRU� SHUVRQDO� VXFFHVV�� DQG� SRZHU�� D� VWULYLQJ� IRU� SHUVRQDO� VWDWXV� DQG� FRQWURO�� DQG� VHOI�WUDQVFHQGHQFH� YDOXHV� �UHSUHVHQWLQJ�

EHQHYROHQFH��D�VWULYLQJ�WR�HQKDQFH�RWKHUV�ZHOOEHLQJ�DQG�XQLYHUVDOLVP��DV�VWULYLQJ�WR�HQVXUH�WKH�ZHOIDUH�RI�DOO�SHRSOH�DQG�QDWXUH���)RU�H[DPSOH��&OHPPRQV�DQG�)LHOGV�

���������IRXQG�D�VLJQLILFDQW�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�PRWLYDWLRQ�WR�OHDG�DQG�ERWK�VHOI�HQKDQFHPHQW�DQG�VHOI�WUDQVFHQGHQFH��:H�WKXV�LQFOXGHG�ERWK�WKRVH�W\SHV�

RI� YDOXHV� LQ� RXU� VWXG\� FRQWURO� YDULDEOHV��:H� XVHG� 6FKZDUW]� HW� DO�
V� ������� PHDVXUH� RI� VHOI�HQKDQFHPHQW� �SRZHU�� �� LWHPV�� DQG� DFKLHYHPHQW�� �� LWHPV�� DQG� VHOI�

WUDQVFHQGHQFH� �XQLYHUVDOLVP�� �� LWHPV�� DQG� EHQHYROHQFH�� �� LWHPV��� 7KH� UHOLDELOLWLHV�ZHUH�  ������ DQG�  ������� IRU� VHOI�HQKDQFHPHQW� DQG� VHOI�WUDQVFHQGHQFH��

UHVSHFWLYHO\�

���5HVXOWV

3ULRU�WR�WKH�DQDO\VHV��ZH�WHVWHG�WKH�PHDVXUHPHQW�PRGHO�XVLQJ�FRQILUPDWRU\�IDFWRU�DQDO\VLV��VHH�WDEOH�LQ� ��7DEOH�$������VW�VHW�RI�DQDO\VLV���XVLQJ�0SOXV�

�Y������0XWK Q�	�0XWK Q��������������7KH����IDFWRU�PRGHO�LQFOXGHG�IRXU�,/7�DQG�IRXU�,67�GLPHQVLRQV��OHDGHUVKLS�VHOI�HIILFDF\��PRWLYDWLRQ�WR�OHDG��DQG�WKH�WZR�

YDOXH�GLPHQVLRQV��FRQWURO�YDULDEOHV���7KH�PRGHO�VKRZHG�DQ�DFFHSWDEOH�ILW�� �  ���������GI  ������S � �����&),  ������506($  �������DQG�D�EHWWHU�ILW�WKDQ�D�

RQH�IDFWRU�PRGHO�� �  �����������GI  ������S � �����&),  �������506($  �������¨ �  �����������¨GI  �����S � �����RU�DQ\�RWKHU�FRPELQDWLRQ�RI�VL[�WR�QLQH�

IDFWRU�PRGHOV��VHH� ��7DEOH�$������:H�LQFOXGHG�DQ�XQPHDVXUHG�PHWKRG�IDFWRU�LQ�WKH����IDFWRU�PRGHO�WR�WHVW�ZKHWKHU�FRPPRQ�PHWKRG�YDULDQFH�DIIHFWHG�RXU�

GDWD��VHH�3RGVDNRII�HW�DO����������7KH�UHVXOWV�LQGLFDWHG�WKDW�WKH�PRGHO��ZKLFK�LQFOXGHG�DQ�XQPHDVXUHG�PHWKRG�IDFWRU�GLG�QRW�LQFUHDVH�WKH�PRGHO�ILW�� �  ���������

GI  ������S � �����&),  �������506($  �������¨ �  ������GI  ���S  ������:H�WKHUHIRUH�FRQFOXGH�WKDW�FRPPRQ�PHWKRG�YDULDQFH�KDG�QR�VLJQLILFDQW�LPSDFW�RQ�

RXU�UHVXOWV�

0HDQV��VWDQGDUG�GHYLDWLRQV��FRUUHODWLRQV�DQG�&URQEDFK�$OSKDV�DUH�SUHVHQWHG�LQ�7DEOH���

$SSHQGL[��

$SSHQGL[��

$SSHQGL[��

$SSHQGL[��

DOW�WH[W��7DEOH��

7DEOH���7DEOH��

,QWHUFRUUHODWLRQV��PHDQV��VWDQGDUG�GHYLDWLRQV�DQG�&URQEDFK�$OSKDV��LQ�WKH�GLDJRQDO���1  �����

0HDQ 6' � � � � � � � � � �� �� �� �� ��

� 7\SH�RI�MRE ���� ����

� /HDGHUVKLS�SRVLWLRQ ���� ���� ����

� 9DOXHVB67 ���� ���� ���� ���� ������

L 7KH�WDEOH�OD\RXW�GLVSOD\HG�LQ�WKLV�VHFWLRQ�LV�QRW�KRZ�LW�ZLOO�DSSHDU�LQ�WKH�ëQDO�YHUVLRQ��7KH�UHSUHVHQWDWLRQ�EHORZ�LV�VROHO\�SXUSRVHG�IRU�SURYLGLQJ�FRUUHFWLRQV�WR�WKH�WDEOH��7R�

SUHYLHZ�WKH�DFWXDO�SUHVHQWDWLRQ�RI�WKH�WDEOH��SOHDVH�YLHZ�WKH�3URRI�



7DEOH�)RRWQRWHV

,Q�RUGHU� WR�H[DPLQH� WKH�FRQJUXHQFH�HIIHFWV�SRVLWHG� LQ� � DQG�E��ZH�XVHG�SRO\QRPLDO� UHJUHVVLRQ�ZLWK� UHVSRQVH� VXUIDFH�PHWKRGRORJ\��7KLV� SURFHGXUH�

DYRLGV�WKH�FRQFHSWXDO�DQG�PHWKRGRORJLFDO�SUREOHPV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�GLIIHUHQFH�VFRUHV�DV�DQ�LQGH[�RI�FRQJUXHQFH��(GZDUGV�	�3DUU\���������3RO\QRPLDO�

UHJUHVVLRQ�DOVR�SURYLGHV�PRUH�LQIRUPDWLRQ�WKDQ�PRGHUDWHG�UHJUHVVLRQ�EHFDXVH�LW�WHVWV�QRQOLQHDU�HIIHFWV�DQG�IRU�ERWK�FRQJUXHQFH�DQG�LQFRQJUXHQFH�HIIHFWV��6KDQRFN�HW�

DO����������:H�WHVWHG�IRXU�SDUDOOHO�UHJUHVVLRQ�HTXDWLRQV��RQH�IRU�HDFK�LPSOLFLW�WKHRU\�GLPHQVLRQ��IRU�OHDGHUVKLS�VHOI�HIILFDF\�7���6SHFLILFDOO\��WKH�RXWFRPH�YDULDEOH�ZDV�

UHJUHVVHG�RQ�WKH�FRQWURO�YDULDEOHV�RI�W\SH�RI�MRE��OHDGHUVKLS�SRVLWLRQ��VHOI�WUDQVFHQGHQW�YDOXHV��DQG�VHOI�HQKDQFHPHQW�YDOXHV�DV�ZHOO�DV�ILYH�SRO\QRPLDO�WHUPV��WKDW�LV��

,/7��,67��,/7�VTXDUHG��,/7����,/7�WLPHV�,67��,/7�[�,67���DQG�,67�VTXDUHG��,67����7R�UHGXFH�PXOWLFROOLQHDULW\�DQG�IDFLOLWDWH�LQWHUSUHWDWLRQ�RI�WKH�UHVXOWV��ZH�FHQWHUHG�

WKH�SUHGLFWRUV�RI�,/7�DQG�,67�DURXQG�WKH�PLGSRLQW�RI�WKHLU�UHVSHFWLYH�VFDOHV��(GZDUGV��������EHIRUH�FDOFXODWLQJ�WKH�VHFRQG�RUGHU�WHUPV�

5DWKHU�WKDQ�H[DPLQLQJ�WKH�UHJUHVVLRQ�FRHIILFLHQWV�DV�ZRXOG�EH�GRQH�LQ�D�FRPPRQ�UHJUHVVLRQ�DQDO\VLV��LI�WKH�5���YDULDQFH�LQ�WKH�RXWFRPH�YDULDEOH�H[SODLQHG�E\�WKH�

UHJUHVVLRQ�HTXDWLRQ��LV�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��WKH�UHVXOWV�RI�WKH�SRO\QRPLDO�UHJUHVVLRQ�DUH�HYDOXDWHG�ZLWK�UHJDUG�WR�IRXU�VXUIDFH�WHVW�YDOXHV��D���D���D���DQG�

D��

D�  VORSH�RI�WKH�OLQH�RI�SHUIHFW�FRQJUXHQFH��,/7  ,67��DV�UHODWHG�WR�OHDGHUVKLS�VHOI�HIILFDF\�

D�  FXUYDWXUH�DORQJ�WKH�OLQH�RI�SHUIHFW�DJUHHPHQW�DV�UHODWHG�WR�OHDGHUVKLS�VHOI�HIILFDF\�

D�  VORSH�RI�WKH�OLQH�RI�LQFRQJUXHQFH�DV�UHODWHG�WR�OHDGHUVKLS�VHOI�HIILFDF\��LQGLFDWLQJ�WKH�GLUHFWLRQ�RI�WKH�GLVFUHSDQF\��,/7�KLJKHU�WKDQ�,67�RU�YLFH�YHUVD��

D�  FXUYDWXUH�RI�WKH�OLQH�RI�LQFRQJUXHQFH�DV�UHODWHG�WR�OHDGHUVKLS�VHOI�HIILFDF\��LQGLFDWLQJ�WKH�GHJUHH�RI�GLVFUHSDQF\�

7KHVH�UHVSRQVH�VXUIDFH�WHVWV�DVVHVV�WKH�H[WHQW�WR�ZKLFK�WKH�VXUIDFH�YDULHV�DORQJ�WZR�GLPHQVLRQV��WKH�OLQH�RI�FRQJUXHQFH�DQG�WKH�OLQH�RI�LQFRQJUXHQFH��7KH�OLQH�RI�

FRQJUXHQFH�LV�WKH�OLQH�DORQJ�ZKLFK�,/7�DQG�,67�PDWFK��,Q�WKH�ILJXUHV��WKLV�LV�WKH�VROLG�OLQH�UXQQLQJ�IURP�IURQW�WR�EDFN��ZKHUH�WKH�IURQW�RI�WKH�VXUIDFH�SORW�VKRZV�ORZ�

ORZ�FRQJUXHQFH�DQG�WKH�EDFN�VKRZV�KLJK�KLJK�FRQJUXHQFH��7KH�OLQH�RI�LQFRQJUXHQFH�LV�WKH�OLQH�DORQJ�ZKLFK�WKH�YDOXHV�RI�,/7�DUH�WKH�RSSRVLWH�RI�WKH�YDOXHV�RI�,67��

,Q�WKH�ILJXUHV��WKLV�LV�WKH�EURNHQ�OLQH�UXQQLQJ�IURP�OHIW�WR�ULJKW��ZKHUH�WKH�OHIW�VLGH�VKRZV�KLJK�,/7�DQG�ORZ�,67�DQG�WKH�ULJKW�VLGH�VKRZV�ORZ�,/7�DQG�KLJK�,67��

:H�K\SRWKHVL]HG�D�FRQJUXHQFH�HIIHFW�IRU�HDFK�GLPHQVLRQ�RI�,/7�DQG�,67�RQ�OHDGHUVKLS�VHOI�HIILFDF\��7DEOH���SUHVHQWV�WKH�HVWLPDWHG�FRHIILFLHQWV�DV�ZHOO�DV�WKH�VORSHV�

DQG�FXUYDWXUHV�DORQJ�FRQJUXHQFH�DQG� LQFRQJUXHQFH� OLQHV� IRU� WKH�SRO\QRPLDO� UHJUHVVLRQV� LQ�SUHGLFWLQJ� OHDGHUVKLS� VHOI�HIILFDF\��)LJV�� �� WR� �� LOOXVWUDWH� WKH� UHVSRQVH�

VXUIDFH�EDVHG�RQ�WKHVH�FRHIILFLHQWV��)LUVW��IRU�WKH�GLPHQVLRQ�FOHYHU��DV�VKRZQ�LQ�7DEOH����RQH�VHFRQG�RUGHU�SRO\QRPLDO�WHUP�ZDV�VLJQLILFDQW��1HLWKHU�WKH�VORSH�QRU�WKH�

FXUYDWXUH�IRU�WKH�FRQJUXHQFH�OLQH�ZHUH�VLJQLILFDQW�� LQGLFDWLQJ�QR�VXSSRUW�IRU�RXU� ��+RZHYHU�� WKHUH�ZDV�D�SRVLWLYH�VORSH�IRU�WKH�OLQH�RI�LQFRQJUXHQFH�

�D�  ��������7KH�UHVSRQVH�VXUIDFH�LQ�)LJ����LQGLFDWHV�WKDW�OHDGHUVKLS�VHOI�HIILFDF\�ZDV�KLJKHU�ZKHQ�,67�RQ�WKH�FOHYHU�GLPHQVLRQ�ZHUH�KLJKHU�WKDQ�WKH�FRUUHVSRQGLQJ�

,/7�GLPHQVLRQ��ULJKW�EDFN�FRUQHU��UDWKHU�WKDQ�ZKHQ�,/7�IRU�FOHYHU�ZHUH�KLJKHU�WKDQ�,67��OHIW�IURQW�FRUQHU���7KXV��FOHYHU�LQFRQJUXHQFH�ZDV�D�VLJQLILFDQW�SUHGLFWRU�RI�

OHDGHUVKLS�VHOI�HIILFDF\�LQ�WKH�DVVXPHG�GLUHFWLRQ��VXSSRUWLQJ�RXU� �

� 9DOXHV�B6( ���� ���� ���� ���� ���� ������

� ,/7BG\QDPLVP ���� ���� ���� ���� ���� ���� ������

� ,/7BPDQLSXODWLYH ���� ���� ���� ���� ���� ���� ���� ������

� ,/7BLQWHJULW\ ���� ���� ���� ���� ���� ���� ���� ���� ������

� ,/7BFOHYHU ���� ���� ���� ���� ���� ���� ���� ���� ���� ������

� ,67BG\QDPLVP ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ������

�� ,67BPDQLSXODWLYH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ������

�� ,67BLQWHJULW\ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ������

�� ,67BFOHYHU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ������

�� /6( ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ������

�� 07/ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ������

7\SH�LV�FRGHG��  PDQDJHULDO�IXQFWLRQ��  RWKHU�

1RWH��67  VHOI�WUDQVFHQGHQFH��6(  VHOI�HQKDQFHPHQW��,/7  LPSOLFLW�OHDGHUVKLS�WKHRULHV��,67  LPSOLFLW�VHOI�WKHRULHV��/6(  OHDGHUVKLS�VHOI�HIILFDF\��07/  PRWLYDWLRQ�WR�OHDG�
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&OHYHU���/6( '\QDPLVP���/6( ,QWHJULW\���/6( 0DQLSXODWLYH���/6(

&RQVWDQW ���� ���� ���� ����

/HDGHUVKLS�SRVLWLRQ ���� ���� ���� ����
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7\SH�RI�MRE ���� ���� ���� ����

9DOXHV�6( ���� ���� ���� ����

9DOXHV�67 ���� ���� ���� ����

,67 ���� ���� ���� ����

,/7 ���� ���� ���� ����

,67�� ���� ���� ���� ����

,67�;�,/7 ���� ���� ���� ����

,/7�� ���� ���� ���� ����

5�� ���� ���� ���� ����

&RQJUXHQFH��,67  ,/7��OLQH

6ORSH��D�� ���� ���� ���� ����

&XUYDWXUH��D�� ���� ���� ���� ����

,QFRQJUXHQFH��,67  �,/7��OLQH

6ORSH��D�� ���� ���� ���� ����

&XUYDWXUH��D�� ���� ���� ���� ����

1RWHV��D�  �E� � E����ZKHUH�E��LV�WKH�XQVWDQGDUGL]HG�UHJUHVVLRQ�FRHIILFLHQW�IRU�LPSOLFLW�VHOI�WKHRULHV�DQG�E��LV�WKH�XQVWDQGDUGL]HG�UHJUHVVLRQ�FRHIILFLHQW�IRU�LPSOLFLW�OHDGHUVKLS�WKHRULHV��

D�  �E� � E� � E����ZKHUH�E��LV�WKH�XQVWDQGDUGL]HG�UHJUHVVLRQ�FRHIILFLHQW�IRU�LPSOLFLW�VHOI�WKHRULHV�VTXDUHG��E��LV�WKH�XQVWDQGDUGL]HG�UHJUHVVLRQ�FRHIILFLHQW�IRU�WKH�FURVV�SURGXFW�RI�LPSOLFLW�

VHOI�WKHRULHV�DQG�LPSOLFLW�OHDGHUVKLS�WKHRULHV��DQG�E��LV�WKH�XQVWDQGDUGL]HG�UHJUHVVLRQ�FRHIILFLHQW�IRU�LPSOLFLW�OHDGHUVKLS�WKHRULHV�VTXDUHG��D�  �E����E����D�  �E����E� � E���

1  ����

67  VHOI�WUDQVFHQGHQFH��6(  VHOI�HQKDQFHPHQW��,/7  LPSOLFLW�OHDGHUVKLS�WKHRULHV��,67  LPSOLFLW�VHOI�WKHRULHV��/6(  OHDGHUVKLS�VHOI�HIILFDF\��07/  PRWLYDWLRQ�WR�OHDG�
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6HFRQG��IRU�WKH�GLPHQVLRQ�G\QDPLVP��WZR�VHFRQG�RUGHU�SRO\QRPLDO�WHUPV�ZHUH�VLJQLILFDQW��$V�VKRZQ�LQ�7DEOH����WKH�VORSH�DORQJ�WKH�FRQJUXHQFH�OLQH�ZDV�VLJQLILFDQW�

DQG�SRVLWLYH��D�  ��������LQGLFDWLQJ�WKDW�KLJK�,/7�KLJK�,67�FRQJUXHQFH�IRU�G\QDPLVP�ZDV�DVVRFLDWHG�ZLWK�KLJKHU�OHDGHUVKLS�VHOI�HIILFDF\�WKDQ�ORZ�ORZ�FRQJUXHQFH��

7KH�UHVSRQVH�VXUIDFH�LQ�)LJ����LQGLFDWHV�WKDW�OHDGHUVKLS�VHOI�HIILFDF\�ZDV�KLJKHU�DW�WKH�OHIW�EDFN�FRUQHU��KLJK�KLJK�FRQJUXHQFH��WKDQ�DW�WKH�IURQW�ULJKW�FRUQHU��ORZ�ORZ�

FRQJUXHQFH��� WKXV� VXSSRUWLQJ� �� )XUWKHUPRUH�� WKHUH�ZDV� D� SRVLWLYH� VORSH� IRU� WKH� OLQH� RI� LQFRQJUXHQFH� �D�  �������� 7KH� UHVSRQVH� VXUIDFH� LQ� )LJ�� ��

LQGLFDWHV�WKDW�OHDGHUVKLS�VHOI�HIILFDF\�ZDV�KLJKHU�ZKHQ�,67�RQ�WKH�G\QDPLVP�GLPHQVLRQ�ZHUH�KLJKHU�WKDQ�WKH�FRUUHVSRQGLQJ�,/7�GLPHQVLRQ��ULJKW�FRUQHU��UDWKHU�WKDQ�

ZKHQ� ,/7�RI�G\QDPLVP�ZHUH�KLJKHU� WKDQ� ,67� �OHIW� FRUQHU���7KXV��G\QDPLVP� LQFRQJUXHQFH�ZDV�D� VLJQLILFDQW�SUHGLFWRU�RI� OHDGHUVKLS� VHOI�HIILFDF\� LQ� WKH�DVVXPHG�

GLUHFWLRQ��VXSSRUWLQJ�RXU� �

7KLUG�IRU�WKH�GLPHQVLRQ�LQWHJULW\��WZR�VHFRQG�RUGHU�SRO\QRPLDO�WHUPV�ZHUH�VLJQLILFDQW��$V�VKRZQ�LQ�7DEOH����VLPLODU�WR�WKH�G\QDPLVP�GLPHQVLRQ��WKH�VORSH�DORQJ�WKH�

FRQJUXHQFH�OLQH�ZDV�VLJQLILFDQW�DQG�SRVLWLYH��D�  �������� LQGLFDWLQJ�WKDW�WKH�KLJK�,/7�KLJK�,67�FRQJUXHQFH�FRQGLWLRQ�KDG�KLJKHU�OHDGHUVKLS�VHOI�HIILFDF\�WKDQ�WKH�

ORZ�ORZ�FRQJUXHQFH�FRQGLWLRQ��7KLV�HIIHFW�LV�VKRZQ�LQ�)LJ�����ZKHUH�OHDGHUVKLS�VHOI�HIILFDF\�LV�KLJKHU�LQ�WKH�EDFN�ULJKW�FRUQHU��KLJK�,/7�DQG�KLJK�,67��FRPSDUHG�WR�

WKH�IURQW�ULJKW�FRUQHU��ERWK�,/7�DQG�,67�DUH�ORZ���7KXV��IRU�WKH�LQWHJULW\�GLPHQVLRQ��FRQJUXHQFH�DV�K\SRWKHVL]HG�LQ� �SUHGLFWHG�OHDGHUVKLS�VHOI�HIILFDF\��

$JDLQ��WKHUH�ZDV�D�SRVLWLYH�VORSH�IRU�WKH�OLQH�RI�LQFRQJUXHQFH��D�  ��������7KH�UHVSRQVH�VXUIDFH�LQ�)LJ����LQGLFDWHV�WKDW�OHDGHUVKLS�VHOI�HIILFDF\�ZDV�KLJKHU�ZKHQ�,67�

RQ�WKH�LQWHJULW\�GLPHQVLRQ�ZHUH�KLJKHU�WKDQ�WKH�FRUUHVSRQGLQJ�,/7�GLPHQVLRQ��ULJKW�FRUQHU��UDWKHU�WKDQ�ZKHQ�,/7�RQ�LQWHJULW\�ZHUH�KLJKHU�WKDQ�,67��OHIW�FRUQHU���

7KXV��LQWHJULW\�LQFRQJUXHQFH�ZDV�D�VLJQLILFDQW�SUHGLFWRU�RI�OHDGHUVKLS�VHOI�HIILFDF\�LQ�WKH�DVVXPHG�GLUHFWLRQ��VXSSRUWLQJ�RXU� �

)LQDOO\�� IRU� WKH� GLPHQVLRQ� PDQLSXODWLYH�� QR� VHFRQG�RUGHU� SRO\QRPLDO� WHUP� ZDV� VLJQLILFDQW�� GHPRQVWUDWLQJ� QR� VXSSRUW� IRU� RXU� K\SRWKHVHV�� 6SHFLILFDOO\�� QHLWKHU�

FRQJUXHQFH�QRU�LQFRQJUXHQFH�EHWZHHQ�,/7�DQG�,67�RQ�WKH�GLPHQVLRQ�RI�PDQLSXODWLYH�SUHGLFWHG�OHDGHUVKLS�VHOI�HIILFDF\�EH\RQG�RXU�VHW�RI�FRQWURO�YDULDEOHV�

,Q� RUGHU� WR� WHVW� ��ZH� XVHG� WKH� 3URFHVV�PDFUR� IRU� 6366� �+D\HV�� ������� 7R� WHVW� WKH� HIIHFWV� RI� LPSOLFLW� WKHRU\� FRQJUXHQFH� RQ�PRWLYDWLRQ� WR� OHDG� YLD�

OHDGHUVKLS�VHOI�HIILFDF\��ZH�XVHG�WKH�EORFN�YDULDEOH�DSSURDFK�UHFRPPHQGHG�E\�(GZDUGV�DQG�&DEOH���������6SHFLILFDOO\��DIWHU�FRQWUROOLQJ�IRU�W\SH�RI�MRE��OHDGHUVKLS�

SRVLWLRQ��VHOI�WUDQVFHQGHQW�YDOXHV��DQG�VHOI�HQKDQFHPHQW�YDOXHV��WR�REWDLQ�D�VLQJOH�FRHIILFLHQW�UHSUHVHQWLQJ�WKH�MRLQW�HIIHFW��L�H���FRQJUXHQFH�DQG�LQFRQJUXHQFH�HIIHFW��

RI�WKH�ILYH�SRO\QRPLDO�WHUPV��,/7��,67��,67���,/7���DQG�,67�;�,/7���ZH�FRPELQHG�WKH�ILYH�WHUPV�LQWR�D�EORFN�YDULDEOH��ZKLFK�LV�D�ZHLJKWHG�OLQHDU�FRPSRVLWH��7KH�

UHVSHFWLYH�ZHLJKWV� DUH� WKH� HVWLPDWHG� UHJUHVVLRQ�FRHIILFLHQWV� LQ� WKH�SRO\QRPLDO� UHJUHVVLRQ��7KH� ILYH�TXDGUDWLF� WHUPV�DUH� WKHQ� UHSODFHG�ZLWK� WKH�EORFN�YDULDEOH�� WKH�

UHJUHVVLRQ�HTXDWLRQ�LV�UH�HVWLPDWHG��DQG�WKH�FRHIILFLHQW�RQ�WKH�EORFN�YDULDEOH�VHUYHV�DV�WKH�FRHIILFLHQW��7KH�LQGLUHFW�HIIHFW�RI�LPSOLFLW�WKHRU\�FRQJUXHQFH�LQFRQJUXHQFH�

RQ�PRWLYDWLRQ�WR�OHDG�YLD�OHDGHUVKLS�VHOI�HIILFDF\�FDQ�EH�FDOFXODWHG�DV�D�SURGXFW�RI�WKH�FRHIILFLHQW�RI�WKH�EORFN�YDULDEOH�RQ�OHDGHUVKLS�VHOI�HIILFDF\�DQG�WKH�FRHIILFLHQW�

RI�OHDGHUVKLS�VHOI�HIILFDF\�SUHGLFWLQJ�WKH�RXWFRPH�YDULDEOH�ZKHQ�WKH�GLUHFW�HIIHFW�RI�LPSOLFLW�WKHRU\�FRQJUXHQFH�LV�LQFOXGHG�LQ�WKH�UHJUHVVLRQ��7KH�FRHIILFLHQWV�REWDLQHG�

IURP�WKHVH�SURFHGXUHV�ZHUH�XVHG�WR�DVVHVV�WKH�GLUHFW�DQG�LQGLUHFW�HIIHFWV�DVVRFLDWHG�ZLWK�RXU�PRGHO��DOORZLQJ�XV�WR�GHWHUPLQH�WKH�H[WHQW� WR�ZKLFK�OHDGHUVKLS�VHOI�

HIILFDF\�FDUULHG�WKH�HIIHFWV�RI�FRQJUXHQFH�LQ�,/7�DQG�,67�RQ�PRWLYDWLRQ�WR�OHDG��7KH�LQGLUHFW�HIIHFWV�ZHUH�WHVWHG�XVLQJ�ELDV�FRUUHFWHG�FRQILGHQFH�LQWHUYDOV�FRQVWUXFWHG�

IURP�HVWLPDWHV� EDVHG� RQ� �������ERRWVWUDS� VDPSOHV��7R� WHVW� WKH�PHGLDWLQJ� HIIHFW� RI� OHDGHUVKLS� VHOI�HIILFDF\� RQ� WKH� UHODWLRQVKLS� EHWZHHQ� ,/7�,67� FRQJUXHQFH� DQG�

PRWLYDWLRQ�WR�OHDG��ZH�FRQGXFWHG�WKUHH�DQDO\VHV��RQH�IRU�HDFK�LPSOLFLW�WKHRU\�GLPHQVLRQ�WKDW�ZDV�VLJQLILFDQW�LQ�RXU�SUHYLRXV�DQDO\VHV��7KH�UHVXOWV�DSSHDU�LQ�7DEOH����

:H�UHSRUW�WKH�XQVWDQGDUGL]HG�UHJUHVVLRQ�FRHIILFLHQWV�RI�WKH�EORFN�YDULDEOHV�DV�ZHOO�DV�WKH�FRHIILFLHQWV�RI�OHDGHUVKLS�VHOI�HIILFDF\�ZKHQ�XVHG�WR�SUHGLFW�PRWLYDWLRQ�WR�

OHDG�
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$V�VKRZQ� LQ�7DEOH���� WKH�GLUHFW� HIIHFWV�RI� FRQJUXHQFH�EHWZHHQ� ,/7�DQG� ,67�ZHUH� VLJQLILFDQW� IRU� OHDGHUVKLS� VHOI�HIILFDF\� IRU� FOHYHU� ������� S � ������� G\QDPLVP�

��������S � �������DQG�LQWHJULW\��������S � �������)XUWKHUPRUH��WKH�GLUHFW�HIIHFWV�RI�FRQJUXHQFH�RI�LPSOLFLW�WKHRULHV�RQ�PRWLYDWLRQ�WR�OHDG�ZHUH�VLJQLILFDQW�IRU�DOO�WKUHH�

GLPHQVLRQV��/HDGHUVKLS� VHOI�HIILFDF\�KDG�D� VLJQLILFDQW�GLUHFW� HIIHFW� LQ� DOO� WKUHH�PRGHOV��7KH� LQGLUHFW� HIIHFWV�RI� FRQJUXHQFH��YLD� OHDGHUVKLS� VHOI�HIILFDF\�� DOVR�ZHUH�

VLJQLILFDQW�IRU�PRWLYDWLRQ�WR�OHDG�IRU�HDFK�LPSOLFLW�WKHRU\�GLPHQVLRQ��VXSSRUWLQJ� ��6SHFLILFDOO\��WKH�XQVWDQGDUGL]HG�FRHIILFLHQWV�ZHUH�DV�IROORZV��FOHYHU�

�������S � ���������&,  >���������@���G\QDPLVP����������S � ����������&,  >�����������@���DQG�LQWHJULW\�������� S � ���������&,  >���������@���7KHVH� UHVXOWV�

FRQILUP�WKH�LQGLUHFW�HIIHFW�IURP�,/7�DQG�,67�YLD�OHDGHUVKLS�VHOI�HIILFDF\�RQ�PRWLYDWLRQ�WR�OHDG��SURYLGLQJ�VXSSRUW�IRU� �

���'LVFXVVLRQ

,Q� WKLV� VWXG\�� ZH� LQYHVWLJDWHG� WKH� UROH� RI� FRQJUXHQFH� DQG� LQFRQJUXHQFH� LQ� LPSOLFLW� OHDGHUVKLS� WKHRULHV� �,/7�� DQG� LPSOLFLW� VHOI�WKHRULHV� �,67�� LQ� XQGHUVWDQGLQJ�

LQGLYLGXDOV 
� VHQVH� RI� OHDGHUVKLS� DELOLW\� �OHDGHUVKLS� VHOI�HIILFDF\�� DQG�PRWLYDWLRQ� WR� OHDG�� ,Q� GRLQJ� VR�� ZH� FRQWULEXWH� WR� WKH� FDOO� WR� LQFUHDVH� WKH� SRRO� RI� WDOHQWHG�

HPSOR\HHV�LQWHUHVWHG�LQ�OHDGLQJ��H�J���3RUWHU�HW�DO����������6SHFLILFDOO\��KLJKOLJKWLQJ�WKH�UROH�RI�VHOI�WKHRULHV�LQ�OHDGHUVKLS�VHOI�HIILFDF\�DQG�PRWLYDWLRQ�WR�OHDG�SURYLGHV�

D� IXUWKHU�SRVVLELOLW\� IRU�RUJDQL]DWLRQV� WR� LQFUHDVH� WKHLU� HPSOR\HHV 
� LQWHUHVW� LQ� WDNLQJ�RYHU� OHDGHUVKLS�SRVLWLRQV��)RU� H[DPSOH�� RUJDQL]DWLRQV� FRXOG�KLJKOLJKW�ZKLFK�

OHDGHU� FKDUDFWHULVWLFV� DUH� UHOHYDQW� LQ� WKHLU� RUJDQL]DWLRQ� WR� EHFRPH� D� VXFFHVVIXO� OHDGHU� DQG� WU\� WR� LQFUHDVH� WKHLU� HPSOR\HHV 
� FRQILGHQFH� WKDW� WKH\� SRVVHVV� WKRVH�

FKDUDFWHULVWLFV�� ,Q�DGGLWLRQ�� WKH\�FRXOG�XVH� WKRVH�FKDUDFWHULVWLFV� WR�VFUHHQ� WKHLU�HPSOR\HHV�IRU� OHDGHUVKLS�UHOHYDQW�FKDUDFWHULVWLFV�DQG�KLJKOLJKW� WKLV� UHOHYDQFH� WR� WKH�

HPSOR\HHV��$UJXDEO\��ZLWKRXW�EHLQJ�PDGH�DZDUH�RI�WKH�PDWFK�EHWZHHQ�WKHLU�RZQ�FKDUDFWHULVWLFV�DQG�OHDGHUVKLS�UHOHYDQW�FKDUDFWHULVWLFV��HPSOR\HHV�PLJKW�QRW�FRPH�

IRUZDUG�WR�DSSO\�IRU�OHDGHUVKLS�SRVLWLRQV�RU�OHDGHUVKLS�WUDLQLQJ��7KLV�FRUUHVSRQGV�WR�WKH�LGHD�WKDW�OHDGHU�LGHQWLW\�LV�UHOHYDQW�IRU�LQGLYLGXDOV�WR�EH�VKRZLQJ�LQWHUHVW�LQ�

GHYHORSLQJ�DV�OHDGHUV��'D\�	�'UDJRQL��������<LS�HW�DO����������$V�/HXQJ�DQG�6\��������DUJXH��WUDLQLQJ�OHDGHUV�ZLWKRXW�FKDQJLQJ�WKHLU�PLQGVHW��L�H���OHDGHU�LGHQWLW\�

DQG�LPSOLFLW� WKHRULHV�UHJDUGLQJ�OHDGHUVKLS��FDQ�KLQGHU�DQ�HIIHFWLYH�EHKDYLRUDO�FKDQJH��PDNLQJ�LW� LPSRUWDQW� WR�DQDO\]H� WKH�,/7�,67�UHOHYDQW� WR�DQ�RUJDQL]DWLRQ�DQG�

LQFRUSRUDWH�WKRVH�LQWR�WUDLQLQJ�LQLWLDWLYHV�

)URP�SUHYLRXV�UHVHDUFK��H�J���&KDQ�	�'UDVJRZ���������ZH�NQRZ�WKDW�OHDGHUVKLS�VHOI�HIILFDF\��WKDW�LV��KRZ�FRQILGHQW�D�SHUVRQ�LV�UHJDUGLQJ�KLV�KHU�DELOLW\�WR�VKRZ�

�VXFFHVVIXO��OHDGHUVKLS�LV�DQ�LPSRUWDQW�SUHGLFWRU�RI�PRWLYDWLRQ�WR�OHDG��+HUH�ZH�ZHUH�LQWHUHVWHG�LQ�WKH�DQWHFHGHQWV�RI�PRWLYDWLRQ�WR�OHDG�DQG�IRFXVHG�RQ�WKH�UROH�RI�

LPSOLFLW�WKHRULHV�DV�D�OHQV�WR�H[SODLQ�OHDGHUVKLS�VHOI�HIILFDF\�DV�D�PRUH�SUR[LPDO�DQWHFHGHQW�RI�PRWLYDWLRQ�WR�OHDG��H�J���%DGXUD�HW�DO����������6SHFLILFDOO\��ZH�H[DPLQHG�

ZKHWKHU� WKH�FRQJUXHQFH�EHWZHHQ�KRZ� LQGLYLGXDOV� VHH� OHDGHUV� LQ�JHQHUDO� �,/7��DQG�KRZ� WKH\� VHH� WKHPVHOYHV� �,67�� LV� UHODWHG� WR� WKHLU� OHDGHUVKLS� VHOI�HIILFDF\�DQG�

LQGLUHFWO\�WR�WKHLU�PRWLYDWLRQ�WR�OHDG��:H�DUJXHG�WKDW�LI�LQGLYLGXDOV�IHHO�VLPLODU�WR�RU�EHWWHU�WKDQ�WKHLU�LPDJH�RI�D�OHDGHU�LQ�JHQHUDO��WKH\�ZRXOG�EH�PRUH�OLNHO\�WR�EH�

FRQILGHQW� LQ� WKHLU� OHDGHUVKLS� DELOLW\� �OHDGHUVKLS� VHOI�HIILFDF\�� DQG�� VXEVHTXHQWO\�� EH�PRUH�PRWLYDWHG� WR� OHDG�� *RLQJ� EH\RQG� SUHYLRXV� UHVHDUFK�� ZH� GLIIHUHQWLDWHG�

EHWZHHQ� VLPLODULWLHV� RQ� D� KLJK� YHUVXV� ORZ� OHYHO� DQG� DUJXHG� WKDW� RQO\� VLPLODULW\� RQ� D� KLJK� OHYHO� ZRXOG� EH� UHODWHG� WR� OHDGHUVKLS� VHOI�HIILFDF\� DQG�� VXEVHTXHQWO\��

PRWLYDWLRQ�WR�OHDG�� ���)RU�WZR�GLPHQVLRQV�RI�LPSOLFLW�WKHRULHV��QDPHO\��G\QDPLVP�DQG�LQWHJULW\��ZH�IRXQG�WKDW�FRQJUXHQFH�RQ�D�KLJK�OHYHO�RI�ERWK�,/7�

DQG�,67�LV�LPSRUWDQW�IRU�OHDGHUVKLS�VHOI�HIILFDF\�

:H� DOVR� DVVHUWHG� WKDW� ,67�� ZKHQ� WKH\� DUH� KLJKHU� WKDQ� ,/7�� FRQWULEXWH� WR� OHDGHUVKLS� VHOI�HIILFDF\�� 7KDW� LV�� LQGLYLGXDOV� ZKR� IHHO� WKDW� WKHLU� OHDGHUVKLS� UHOHYDQW�

FKDUDFWHULVWLFV�DUH�PRUH�SURQRXQFHG�WKDQ�WKRVH�RI�OHDGHUV�LQ�JHQHUDO�VKRXOG�DOVR�IHHO�PRUH�DEOH�WR�OHDG��:H�IRXQG�VXSSRUW�IRU�WKLV�DVVXPSWLRQ�IRU�WKUHH�RI�RXU�IRXU�

,67�GLPHQVLRQV��QDPHO\��FOHYHU��G\QDPLVP��DQG�LQWHJULW\��7KDW�LV��ZKHQ�LQGLYLGXDOV�WKRXJKW�WKDW�WKH\�DUH�KLJKHU�RQ�WKHVH�FKDUDFWHULVWLFV�WKDQ�OHDGHUV�LQ�JHQHUDO��WKH\�

IHOW�PRUH�FRQILGHQW�LQ�WKHLU�DELOLW\�WR�OHDG��+HQFH��UHVXOWV�IRU� �VXJJHVW�D�PRUH�QXDQFHG�SLFWXUH� WKDQ�SUHYLRXVO\�GLVFXVVHG�LQ� WKH� OLWHUDWXUH��ZKHUH�WKH�

IRFXV�ZDV�PDLQO\�RQ�FRQJUXHQFH�

,QWHUHVWLQJO\��IRU�WKH�RQO\�QHJDWLYH�GLPHQVLRQV�RI�,/7�,67��PDQLSXODWLRQ��ZH�IRXQG�QHLWKHU�DQ�HIIHFW�RI�FRQJUXHQFH�QRU�RI�LQFRQJUXHQFH�RQ�OHDGHUVKLS�VHOI�HIILFDF\��

7KLV� UHVXOW� FRXOG� EH� H[SODLQHG� E\� D� SUHYLRXV� VWXG\�� ,Q� D� TXDOLWDWLYH� VWXG\�� 6FK\QV� DQG� 6FKLOOLQJ� ������� DVNHG� SDUWLFLSDQWV� WR� QDPH� FKDUDFWHULVWLFV� RI� OHDGHUV��

6XEVHTXHQWO\��SDUWLFLSDQWV�UDWHG�WKRVH�FKDUDFWHULVWLFV�DV�HIIHFWLYH�YHUVXV�LQHIIHFWLYH��+HUH��WKH�FDWHJRU\�W\UDQQLFDO��ZKLFK�LV�VLPLODU�WR�RXU�GLPHQVLRQ�PDQLSXODWLYH��

ZDV�HYDOXDWHG�E\�DOPRVW�����RI� WKRVH�ZKR�QDPHG�FKDUDFWHULVWLFV�RI� WKLV�FDWHJRU\�DV�HIIHFWLYH�DQG�����DV� LQHIIHFWLYH��1  ���HIIHFWLYH��1  ��� LQHIIHFWLYH��� ,Q�

FRQWUDVW��6FK\QV�DQG�6FKLOOLQJ��������IRXQG�FDWHJRULHV�VXFK�DV�LQWHOOLJHQW��VWURQJ��DQG�GHYRWHG��SRVLWLYH�GLPHQVLRQV�VLPLODU�WR�RXU�GLPHQVLRQV�FOHYHU�DQG�G\QDPLVP��

WR� EH� FRQVLGHUHGV� DV� PDLQO\� HIIHFWLYH�� 7KLV� LPSOLHV� WKDW� WKH� GLPHQVLRQ�PDQLSXODWLRQ�PLJKW� EH� HYDOXDWHG� GLIIHUHQWO\� E\� RXU� SDUWLFLSDQWV�� ZLWK� VRPH� SDUWLFLSDQWV�

UHJDUGLQJ� WKHP� DV� HIIHFWLYH� DQG� JRRG� WR� KDYH ��ZKLOH� RWKHUV�PDLQWDLQ� WKH� RSSRVLWH�� 7KXV�� WKH� HPHUJLQJ� UHVXOWV�PD\� HYHQ� HDFK� RWKHU� RXW��:H�ZLOO� GLVFXVV� WKLV�

SRVVLELOLW\�IXUWKHU�XQGHU�IXWXUH�UHVHDUFK�

�ZDV�FRQFHUQHG�ZLWK� WKH�PHFKDQLVP�E\�ZKLFK� WKH�FRQJUXHQFH�RI� ,67�,/7�DIIHFWV�PRWLYDWLRQ� WR� OHDG��2XU� UHVXOWV� VXJJHVWHG�PHGLDWLRQ� IRU� WKH� WKUHH�

SRVLWLYH�,/7�,67�GLPHQVLRQV�FOHYHU��G\QDPLVP��DQG�LQWHJULW\��ZLWK�VLJQLILFDQW�GLUHFW�HIIHFWV�RI�FRQJUXHQFH�LQ�,67�,/7�RQ�OHDGHUVKLS�VHOI�HIILFDF\�DQG�PRWLYDWLRQ�WR�

OHDG��D�GLUHFW�HIIHFW�RI�OHDGHUVKLS�VHOI�HIILFDF\�RQ�PRWLYDWLRQ�WR�OHDG��DQG�VLJQLILFDQW�LQGLUHFW�HIIHFWV�RI�FRQJUXHQFH�LQ�,67�,/7�RQ�PRWLYDWLRQ�WR�OHDG�YLD�OHDGHUVKLS�
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VHOI�HIILFDF\��7KLV�LV�LQ�OLQH�ZLWK�SUHYLRXV�UHVHDUFK��&KDQ�	�'UDVJRZ��������DQG�FRQILUPV�WKH�LPSRUWDQFH�RI�OHDGHUVKLS�VHOI�HIILFDF\�DV�D�UHOHYDQW�SUHFRQGLWLRQ�IRU�

PRWLYDWLRQ�WR�OHDG��7DNHQ�WRJHWKHU��WKH�UHVXOWV�IURP�+\SRWKHVLV���DQG���KDYH�IRXU�WKHRUHWLFDOO\�UHOHYDQW�LPSOLFDWLRQV�

)LUVW��ZH�IRXQG�GLIIHUHQW�HIIHFWV�RQ�OHDGHUVKLS�VHOI�HIILFDF\�GHSHQGLQJ�RQ�WKH�GLPHQVLRQ�RI�LPSOLFLW�WKHRULHV��ZKLFK�KLJKOLJKWV�WKH�LPSRUWDQFH�RI�LQYHVWLJDWLQJ�GLIIHUHQW�

GLPHQVLRQV�RI�LPSOLFLW�WKHRULHV�UDWKHU�WKDQ�MXVW�IRFXVLQJ�RQ�RQH�GLPHQVLRQ��*XLOO Q�HW�DO����������:KLOH�'H5XH�DQG�$VKIRUG��������DVVXPH�WKDW�D�FRQJUXHQFH�LQ�,/7�

DQG�,67�OHDGV�WR�KLJKHU�PRWLYDWLRQ�WR�OHDG�YLD�OHDGHUVKLS�VHOI�HIILFDF\��EDVHG�RQ�WKHLU�GHILQLWLRQ�RI�,/7�DV�RQO\�UHIHUULQJ�WR�HIIHFWLYH�OHDGHUV��RXU�UHVXOWV�VKRZ�WKDW�WKLV�

VWDWHPHQW� QHHGV� WR� EH� UHILQHG�� 2XU� UHVXOWV� VXJJHVW� WKDW�� ZKHQ� WDNLQJ� LQWR� DFFRXQW� ,/7� DERXW� OHDGHUV� LQ� JHQHUDO�� WKLV� LV� WKH� FDVH� RQO\� IRU� VRPH� RI� WKH� SRVLWLYH�

GLPHQVLRQV��KHUH�G\QDPLVP�DQG�LQWHJULW\��DQG�RQO\�LI�WKH�VLPLODULW\�LV�RQ�D�KLJK�KLJK�OHYHO��DV�RSSRVHG�WR�ORZ�ORZ���+HQFH��RXU�VWXG\�DGGV�WR�WKH�NQRZOHGJH�RQ�WKH�

UHODWLRQVKLS�EHWZHHQ�,/7�,67�DQG�OHDGHUVKLS�VHOI�HIILFDF\�DV�ZHOO�DV�PRWLYDWLRQ�WR�OHDG��VXJJHVWLQJ�WKDW�VSHFLI\LQJ�WKH�OHYHO��KLJK�YHUVXV�ORZ��LQ�WHUPV�RI�FRQJUXHQFH�

DV�ZHOO�DV�GLIIHUHQWLDWLQJ�VHYHUDO�GLPHQVLRQV�RI�LPSOLFLW�WKHRULHV�DOORZV�IRU�D�PRUH�QXDQFHG�SUHGLFWLRQ�RI�OHDGHUVKLS�VHOI�HIILFDF\�DQG�PRWLYDWLRQ�WR�OHDG�

6HFRQG��ZH�IRXQG�WKDW�WKH�QHJDWLYH�GLPHQVLRQ�RI�PDQLSXODWLRQ�DGGV�WR�WKH�LPSRUWDQFH�RI�RXU�WKHRUHWLFDO�XQGHUVWDQGLQJ��DV�WKLV�GLPHQVLRQ�SURYHG�WR�EH�DQ�H[FHSWLRQ�

WR�WKH�RYHUDOO�ILQGLQJ�WKDW�D�FRQJUXHQFH�RI�KLJK�,/7�DQG�KLJK�,67�LV�D�GULYHU�IRU�OHDGHUVKLS�VHOI�HIILFDF\��)RU�PDQLSXODWLRQ��ZH�IRXQG�QR�HIIHFW�RI�FRQJUXHQFH��7KLV�

PDNHV�LQWXLWLYH�VHQVH�IRU�QHJDWLYH�FKDUDFWHULVWLFV�VXFK�DV�PDQLSXODWLRQ��,I�LQGLYLGXDOV�WKLQN�WKDW�D�ORZ�YDOXH�LV�PRUH�UHOHYDQW�WR�OHDGHUVKLS��WKH\�ZLOO�VHH�WKHPVHOYHV�DV�

PRUH� DEOH� WR� GHPRQVWUDWH� OHDGHUVKLS� ZKHQ� WKH\� WKHPVHOYHV� DUH� ORZ� RQ� WKLV� FKDUDFWHULVWLFV� �RU� YLFH� YHUVD��� 7KLV� KLJKOLJKWV� WKH� LPSRUWDQFH� RI� WKH� GLIIHUHQWLDWLRQ�

LQWURGXFHG�E\�6FK\QV�DQG�6FKLOOLQJ��������WKDW�LQGLYLGXDOV�GR�QRW�QHFHVVDULO\�FRQVLGHU�QHJDWLYHO\�YDOXHG�,/7�DV�LQHIIHFWLYH�

7KLUG��SUHYLRXV�UHVHDUFK�DQG�WKHRU\�IRFXVHG�RQ�FRQJUXHQFH��ZKLOH�RXU�UHVXOWV�DOVR�SRLQW�WR�WKH�UROH�RI�LQFRQJUXHQFH��3UHYLRXV�UHVHDUFK�VXJJHVWHG�WKDW�LQGLYLGXDOV�DUH�

PRWLYDWHG�WR�OHDG�EHFDXVH�WKH\�VHH�WKHPVHOYHV�DV�EHLQJ�VLPLODU�WR�WKHLU�,/7��H�J���'H5XH�	�$VKIRUG���������,Q�DGGLWLRQ�WR�D�FRQJUXHQFH�RQ�D�KLJK�KLJK�OHYHO��RXU�

UHVXOWV�DOVR�VXJJHVW�WKDW�LQGLYLGXDOV�DUH�PRWLYDWHG�WR�OHDG�ZKHQ�WKH\�VHH�WKHPVHOYHV�DV�EHWWHU�WKDQ�OHDGHUV�LQ�JHQHUDO��L�H���KLJK�,67�ORZ�,/7�IRU�FOHYHU��G\QDPLVP��DQG�

LQWHJULW\���VXJJHVWLQJ�WKDW�LQFRQJUXHQFH�FDQ�EH�HTXDOO\�UHOHYDQW�IRU�OHDGHUVKLS�VHOI�HIILFDF\��2XU�UHVXOWV�LQGLFDWH�WKDW�LQ�WKH�FDVH�RI�DOO�WKUHH�SRVLWLYH�GLPHQVLRQV��,67�

ZDV�WKH�GULYHU�IRU�VHOI�HIILFDF\��7KRVH�SDUWLFLSDQWV�PLJKW�QRW�KDYH�DQ�RYHUO\�SRVLWLYH�YLHZ�RI�OHDGHUV�LQ�JHQHUDO�DQG�PD\�KHQFH�FRQVLGHU�WKHPVHOYHV�DV�EHWWHU�VXLWHG�

IRU�OHDGHUVKLS�SRVLWLRQV�FRPSDUHG�WR�WKH�DYHUDJH�OHDGHU��:KLOH�WKLV�LV�GLIIHUHQW�IURP�'H5XH�DQG�$VKIRUG
V��������DVVXPSWLRQV�WKDW�D�PDWFK�EHWZHHQ�,67�DQG�,/7�LV�

UHOHYDQW�IRU�PRWLYDWLRQ�WR�OHDG��RXU�UHVXOWV�DOLJQ�ZLWK�/RUG 
V�DVVXPSWLRQ�UHJDUGLQJ�VHOI�LGHQWLWLHV��H�J���/RUG�HW�DO���������/RUG�HW�DO����������/RUG�DQG�FROOHDJXHV�SXW�

WKH�LGHQWLW\�RI�D�SHUVRQ�LQ�WKH�FHQWHU�RI�OHDGHUVKLS�SURFHVVHV��,Q�OLQH�ZLWK�RXU�UHVXOWV��ZH�DUJXH�WKDW�RXU�SDUWLFLSDQWV�GLG�QRW�RQO\�QHHG�WR�H[SHULHQFH�D�PDWFK�EHWZHHQ�

D�JLYHQ�FKDUDFWHULVWLF�RI�W\SLFDO�OHDGHUV��EXW�QHHGHG�WR�VXUSDVV�WKDW�OHYHO�WR�EH�PRWLYDWHG�WR�OHDG��7KH�IDFW�WKDW�ZH�IRXQG�LQFRQJUXHQFH�HIIHFWV�DOVR�VKRZV�WKDW�LW�LV�

LPSRUWDQW�WR�GLIIHUHQWLDWH�EHWZHHQ�LPSOLFLW�DVVXPSWLRQV�UHODWHG�WR�LGHDO�YHUVXV�W\SLFDO�OHDGHUV��H�J���6FK\QV�	�6FKLOOLQJ��������DV�UHVXOWV�GLIIHU�IRU�GLIIHUHQW�DSSURDFKHV�

�H�J���*XLOO Q�HW�DO����������)XUWKHU��ZH�IRXQG�QR�HIIHFW�RI�LQFRQJUXHQFH�LQ�WKH�,/7�,67�PDQLSXODWLRQ�GLPHQVLRQ�RQ�OHDGHUVKLS�VHOI�HIILFDF\��7KLV�DJDLQ�KLJKOLJKWV�WKH�

LPSRUWDQFH�RI�XQGHUVWDQGLQJ�ZKHWKHU�SDUWLFLSDQWV�UDWH�WKLV�GLPHQVLRQV�DV�HIIHFWLYH�RU�QRW�

)LQDOO\��RXU�PHGLDWLRQ�HIIHFWV� LPSO\� WKDW� WKH� OHDGHUVKLS� VHOI�HIILFDF\�SOD\V� D� FHQWUDO� UROH� LQ� WKH� UHODWLRQVKLS�EHWZHHQ� ,/7�,67�FRQJUXHQFH�DQG�PRWLYDWLRQ� WR� OHDG��

3DUWLFLSDQWV�ZKR�WKLQN�WKH\�VKDUH�FKDUDFWHULVWLFV�ZLWK�OHDGHUV�LQ�JHQHUDO�IHHO�PRUH�DEOH�WR�OHDG�DQG�VHHP�PRUH�PRWLYDWHG�WR�WDNH�RYHU�OHDGHUVKLS�SRVLWLRQV�DV�D�UHVXOW��

FRQILUPLQJ�WKH�UROH�RI�OHDGHUVKLS�VHOI�HIILFDF\�DV�D�SUR[LPDO�DQWHFHGHQW�RI�PRWLYDWLRQ�WR�OHDG��%DGXUD�HW�DO���������

������� 3UDFWLFDO�LPSOLFDWLRQV

2XU�UHVXOWV�DOVR�KDYH�D�QXPEHU�RI�SUDFWLFDO�LPSOLFDWLRQV��LQ�SDUWLFXODU�IRU�OHDGHUVKLS�GHYHORSPHQW��'UDZLQJ�RQ�WKH�UHVXOW�WKDW�GLPHQVLRQDOLW\�RI�,/7�,67�PDWWHUV��ZH�

VXJJHVW� WKDW� WR� IRVWHU� OHDGHUVKLS� HPHUJHQFH�� LW� LV� LPSRUWDQW� WR� XQGHUVWDQG� DQ� LQGLYLGXDO 
V� ,/7�,67� FRQJUXHQFH� UHODWHG� WR� GLIIHUHQW� FRUH� GLPHQVLRQV��:H� ZRXOG�

VSHFXODWH�WKDW�WKH�UHOHYDQW�GLPHQVLRQV�PLJKW�GLIIHU�GHSHQGLQJ�RQ�WKH�FRQWH[W�LQ�ZKLFK�OHDGHUVKLS�VHOI�HIILFDF\�RU�PRWLYDWLRQ�WR�OHDG�LV�DVVHVVHG��6KRQGULFN�HW�DO�������

���,Q�GLIIHUHQW�FRQWH[WV��GLIIHUHQW�GLPHQVLRQV�RI�LPSOLFLW�WKHRULHV�PLJKW�EH�SUHVHQW�DQG�RU�PLJKW�EH�UHOHYDQW�IRU�PRWLYDWLRQ�WR�OHDG�LQ�GLIIHUHQW�ZD\V��)RU�H[DPSOH��LQ�

RUJDQL]DWLRQV� ZKHUH� HWKLFV� DUH� SDUWLFXODUO\� LPSRUWDQW�� LQWHJULW\� PLJKW� EH� PRUH� UHOHYDQW� IRU� OHDGHUVKLS� VHOI�HIILFDF\� WKDQ� RWKHU� GLPHQVLRQV�� ,Q� FRQWUDVW�� LQ� PRUH�

HQWUHSUHQHXULDO�FRQWH[WV��G\QDPLVP�PLJKW�EH�PRUH� UHOHYDQW��$JDLQ��KHUH��EHLQJ�KLJKHU� LQ� WKRVH� ,67� WKDQ� LQ� ,/7� LV� OLNHO\� WR�SDUWLFXODUO\�VWLPXODWH� OHDGHUVKLS�VHOI�

HIILFDF\�DQG�FRQVHTXHQWO\�PRWLYDWLRQ�WR�OHDG�
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� /6(�DQG�07/�FROODSVHG
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� 9DOXHVB6(�DQG�07/�FROODSVHG
 �� �������� ���� ����� ����� ����� ����� ������� ��

� $OO�,/7�FROODSVHG�	�DOO�,67�FROODSVHG �� �������� ���� ����� ����� ����� ����� �������� ��

�� $OO�FROODSVHG�WR�RQH�IDFWRU � ���������� ���� ����� ����� ����� ����� ���������� ���

�� ,QFOXGLQJ�DQ�XQPHDVXUHG�IDFWRU �� �������� ���� ����� ����� ����� ����� ����� �

�� ,/7�DQG�,67�RQO\��DOO���GLPHQVLRQV� � �������� ��� ����� ����� ����� �����

�� ,/7B�G\QDPLVP�DQG�,/7BFOHYHU�FROODSVHG
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�� ,/7B�G\QDPLVP�DQG�,/7BLQWHJULW\�FROODSVHG
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�� ,/7BFOHYHU�DQG�,/7BLQWHJULW\�FROODSVHG
 � �������� ��� ����� ����� ����� ����� ������� �

�� $OO�,/7�FROODSVHG�	�DOO�,67�FROODSVHG � �������� ��� ����� ����� ����� ����� �������� ��

�� ,/7�RQO\��DOO���GLPHQVLRQV� � ������� ��� ����� ����� ����� �����

�� ,/7B�G\QDPLVP�DQG�,/7BFOHYHU�FROODSVHG � ������� ��� ����� ����� ����� ����� ������� �

�� ,/7B�G\QDPLVP�DQG�,/7BLQWHJULW\�FROODSVHG � ������� ��� ����� ����� ����� ����� ������� �

�� ,/7BFOHYHU�DQG�,/7BLQWHJULW\�FROODSVHG � ������� ��� ����� ����� ����� ����� ������� �

�� ,67�RQO\��DOO���GLPHQVLRQV� � ������� ��� ����� ����� ����� �����

�� ,67B�G\QDPLVP�DQG�,67BFOHYHU�FROODSVHG � ������� ��� ����� ����� ����� ����� ������� �

�� ,67B�G\QDPLVP�DQG�,67BLQWHJULW\�FROODSVHG � �������� ��� ����� ����� ����� ����� ������� �

�� ,67B�G\QDPLVP�DQG�,67BLQWHJULW\�FROODSVHG � ������� ��� ����� ����� ����� ����� ������� �

�� /6(�DQG�07/�RQO\ � ������� ��� ����� ����� ����� �����

�� /6(�DQG�07/�FROODSVHG
 � �������� ��� ����� ����� ����� ����� �������� �

1  �����
'LPHQVLRQV�ZHUH�FKRVHQ�GXH�WR�WKHLU�UHODWLYHO\�KLJK�FRUUHODWLRQV����'HOWD�&KL�VT��LV�QRQ�VLJQLILFDQW��S  �����

,/7  LPSOLFLW�OHDGHUVKLS�WKHRULHV��,67  LPSOLFLW�VHOI�WKHRULHV��/6(  OHDGHUVKLS�VHOI�HIILFDF\��07/  PRWLYDWLRQ�WR�OHDG�

L
7KH�WDEOH�OD\RXW�GLVSOD\HG�LQ�WKLV�VHFWLRQ�LV�QRW�KRZ�LW�ZLOO�DSSHDU�LQ�WKH�ëQDO�YHUVLRQ��7KH�UHSUHVHQWDWLRQ�EHORZ�LV�VROHO\�SXUSRVHG�IRU�SURYLGLQJ�FRUUHFWLRQV�WR�WKH�WDEOH��7R�

SUHYLHZ�WKH�DFWXDO�SUHVHQWDWLRQ�RI�WKH�WDEOH��SOHDVH�YLHZ�WKH�3URRI�

L 7KH�FRUUHFWLRQV�PDGH�LQ�WKLV�VHFWLRQ�ZLOO�EH�UHYLHZHG�DQG�DSSURYHG�E\�D�MRXUQDO�SURGXFWLRQ�HGLWRU��7KH�QHZO\�DGGHG�UHPRYHG�UHIHUHQFHV�DQG�LWV�FLWDWLRQV�ZLOO�EH�UHRUGHUHG�

DQG�UHDUUDQJHG�E\�WKH�SURGXFWLRQ�WHDP�

%DGXUD��.��/�.�/���*ULMDOYD��(���*DOYLQ��%��0�%�0���2ZHQV��%��3�%�3���	�-RVHSK��'��/�'�/����������0RWLYDWLRQ�WR�OHDG��$�PHWD�DQDO\VLV�DQG�GLVWDO�SUR[LPDO�

PRGHO�RI�PRWLYDWLRQ�DQG�OHDGHUVKLS��-RXUQDO�RI�$SSOLHG�3V\FKRORJ\����������Õ����

%DQGXUD��$$����������6HOI�HIILFDF\��7RZDUG�D�XQLI\LQJ�WKHRU\�RI�EHKDYLRUDO�FKDQJH��3V\FKRORJLFDO�5HYLHZ���������Õ����

&KDQ��.��<���	�'UDVJRZ��)����������7RZDUG� D� WKHRU\�RI� LQGLYLGXDO�GLIIHUHQFHV� DQG� OHDGHUVKLS��8QGHUVWDQGLQJ� WKH�PRWLYDWLRQ� WR� OHDG��-RXUQDO� RI�$SSOLHG�

3V\FKRORJ\���������Õ����

&URVV��6��(�6�(���	�0DUNXV��+��5�+�5����������6HOI�VFKHPDV��SRVVLEOH�VHOYHV��DQG�FRPSHWHQW�SHUIRUPDQFH��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\���������Õ����

&]LUDNL��.���5HDG��(���6SHQFH�/DVFKLQJHU��+��.�+�.���	�:RQJ��&����������1XUVHVØ�OHDGHUVKLS�VHOI�HIILFDF\��PRWLYDWLRQ��DQG�FDUHHU�DVSLUDWLRQV��/HDGHUVKLS�LQ�

+HDOWK�6HUYLFHV��������Õ���



'D\��'��9�'�9���	�'UDJRQL��/����������/HDGHUVKLS�GHYHORSPHQW��$Q�RXWFRPH� �RULHQWHG� UHYLHZ�EDVHG�RQ� WLPH�DQG� OHYHOV�RI� DQDO\VHV��$QQXDO�5HYLHZ�RI�

2UJDQL]DWLRQDO�3V\FKRORJ\�DQG�2UJDQL]DWLRQDO�%HKDYLRU��������Õ����

'HFL��(��/�(�/���	�5\DQ��5��0�5�0����������0RWLYDWLRQ��SHUVRQDOLW\��DQG�GHYHORSPHQW�ZLWKLQ�HPEHGGHG�VRFLDO�FRQWH[WV��$Q�RYHUYLHZ�RI�VHOI�GHWHUPLQDWLRQ�

WKHRU\��,Q�5\DQ��5��0�5�0���(G����2[IRUG�/LEUDU\�RI�3V\FKRORJ\��7KH�2[IRUG�+DQGERRN�RI�+XPDQ�0RWLYDWLRQ2[IRUG�OLEUDU\�RI�SV\FKRORJ\��7KH�2[IRUG�

KDQGERRN�RI�KXPDQ�PRWLYDWLRQ��SS����Õ������2[IRUG�8QLYHUVLW\�3UHVV�

'H5XH��'��6�'�6���	�$VKIRUG��6��-�6�-����������:KR�ZLOO� OHDG�DQG�ZKR�ZLOO�IROORZ"�$�VRFLDO�SURFHVV�RI�OHDGHUVKLS�LGHQWLW\�FRQVWUXFWLRQ�LQ�RUJDQL]DWLRQV��

$FDGHP\�RI�0DQDJHPHQW�5HYLHZ���������Õ����

'H5XH��'��6�'�6���$VKIRUG��6��-�6�-���	�&RWWRQ��1��&�1�&����������$VVXPLQJ�WKH�PDQWOH��8QSDFNLQJ�WKH�SURFHVV�E\�ZKLFK�LQGLYLGXDOV�LQWHUQDOL]H�D�OHDGHU�

LGHQWLW\��,Q�5REHUWV��/��0�/�0���	�'XWWRQ��-��(�-�(���(GV����2UJDQL]DWLRQ�DQG�PDQDJHPHQW�VHULHV��([SORULQJ�SRVLWLYH�LGHQWLWLHV�DQG�RUJDQL]DWLRQV��%XLOGLQJ�D�

WKHRUHWLFDO�DQG�UHVHDUFK�IRXQGDWLRQ��SS�����Õ������5RXWOHGJH�7D\ORU�	�)UDQFLV�*URXS��1HZ�<RUN��1<��86�

(GHQ��'���	� /HYLDWDQ��8�� �������� ,PSOLFLW� OHDGHUVKLS� WKHRU\� DV� D� GHWHUPLQDQW� RI� WKH� IDFWRU� VWUXFWXUH� XQGHUO\LQJ� VXSHUYLVRU\� EHKDYLRU� VFDOHV�� -RXUQDO� RI�

$SSOLHG�3V\FKRORJ\���������Õ����

(GZDUGV��-��(�-�(���	�3DUU\��0��(�0�(����������2Q�WKH�8VH�RI�3RO\QRPLDO�5HJUHVVLRQ�(TXDWLRQV�$V�$Q�$OWHUQDWLYH�WR�'LIIHUHQFH�6FRUHV�LQ�2UJDQL]DWLRQDO�

5HVHDUFK2Q�WKH�XVH�RI�SRO\QRPLDO�UHJUHVVLRQ�HTXDWLRQV�DV�DQ�DOWHUQDWLYH�WR�GLIIHUHQFH�VFRUHV�LQ�RUJDQL]DWLRQDO�UHVHDUFK��$FDGHP\�RI�0DQDJHPHQW�-RXUQDO��

��������Õ�����

(GZDUGV��-��5�-�5����������7KH�VWXG\�RI�FRQJUXHQFH�LQ�RUJDQL]DWLRQDO�EHKDYLRU�UHVHDUFK��&ULWLTXH�DQG�D�SURSRVHG�DOWHUQDWLYH��2UJDQL]DWLRQDO�%HKDYLRU�DQG�

+XPDQ�'HFLVLRQ�3URFHVVHV��������Õ������HUUDWXP���������������

(GZDUGV��-��5�-�5���	�&DEOH��'��0�'�0����������7KH�YDOXH�RI�YDOXH�FRQJUXHQFH��-RXUQDO�RI�$SSOLHG�3V\FKRORJ\���������Õ����

(PHU\��&���'DQLORVNL��.���	�+DPE\��$����������7KH�UHFLSURFDO�HIIHFWV�RI�VHOI�YLHZ�DV�D�OHDGHU�DQG�OHDGHUVKLS�HPHUJHQFH��6PDOO�*URXS�5HVHDUFK���������Õ

����

(SLWURSDNL��2���	�0DUWLQ��5�� �������� ,PSOLFLW� OHDGHUVKLS� WKHRULHV� LQ� DSSOLHG� VHWWLQJV�� )DFWRU� VWUXFWXUH�� JHQHUDOL]DELOLW\� DQG� VWDELOLW\� RYHU� WLPH�� -RXUQDO� RI�

$SSOLHG�3V\FKRORJ\���������Õ����

(SLWURSDNL��2��� 6\��7���0DUWLQ��5���7UDP�4XRQ��6���	� 7RSDNDV��$�� �������� ,PSOLFLW� OHDGHUVKLS� DQG� IROORZHUVKLS� WKHRULHV� ÚLQ� WKH� ZLOGÛ�� 7DNLQJ� VWRFN� RI�

LQIRUPDWLRQ�SURFHVVLQJ�DSSURDFKHV�WR�OHDGHUVKLS�DQG�IROORZHUVKLS�LQ�RUJDQL]DWLRQDO�VHWWLQJV��/HDGHUVKLS�4XDUWHUO\���������Õ����

)HOIH�� -���(OSUDQD��*���*DW]ND��0���	�6WLHKO�� 6�� �������� )�02� �� +DPEXUJHU� )¾KUXQJVPRWLYDWLRQVLQYHQWDU� >+DPEXUJ� OHDGHUVKLS�PRWLYDWLRQ� LQYHQWRU\@��

*¸WWLQJHQ��*HUPDQ\��+RJUHIH�

)RWL��5��-�5�-���%UD\��%��&�%�&���7KRPSVRQ��1�� -�1�-���	�$OOJRRG��6�� -�6�-�� ��������.QRZ� WK\� VHOI�� NQRZ� WK\� OHDGHU��&RQWULEXWLRQV� RI� D� SDWWHUQ�RULHQWHG�

DSSURDFK�WR�H[DPLQLQJ�OHDGHUVKLS�SHUFHSWLRQV��/HDGHUVKLS�4XDUWHUO\���������Õ����

)RWL��5�� -�5�-���	�+DXHQVWHLQ��1��0��$�1�0�$�� ��������3DWWHUQ� DQG� YDULDEOH� DSSURDFKHV� LQ� OHDGHUVKLS� HPHUJHQFH� DQG� HIIHFWLYHQHVV�� -RXUQDO� RI� $SSOLHG�

3V\FKRORJ\���������Õ����

*RRGPDQ�� -�� 6�-�6��� 	� %OXP�� 7�� &�7�&�� �������� $VVHVVLQJ� WKH� QRQ�UDQGRP� VDPSOLQJ� HIIHFWV� RI� VXEMHFW� DWWULWLRQ� LQ� ORQJLWXGLQDO� UHVHDUFK�� -RXUQDO� RI�

0DQDJHPHQW���������Õ����

*XLOO«Q��/���0D\R��0���	�.RURWRY��.����������,V� OHDGHUVKLS�D�SDUW�RI�PH"�$�OHDGHU� LGHQWLW\�DSSURDFK� WR�XQGHUVWDQGLQJ� WKH�PRWLYDWLRQ� WR� OHDG��/HDGHUVKLS�

4XDUWHUO\���������Õ����

+DOO��5��-�5�-���	�/RUG��5��*�5�*����������0XOWL�OHYHO� LQIRUPDWLRQ���SURFHVVLQJ�H[SODQDWLRQV�RI�IROORZHUVØ� OHDGHUVKLS�SHUFHSWLRQ��/HDGHUVKLS�4XDUWHUO\�� ���

���Õ����

+DQQDK��6��7�6�7���$YROLR��%��-�%�-���/XWKDQV��)���	�+DUPV��3��'�3�'����������/HDGHUVKLS�HIILFDF\��5HYLHZ�DQG�IXWXUH�GLUHFWLRQV��/HDGHUVKLS�4XDUWHUO\������

���Õ����

+DQQDK��6��7�6�7���:RROIRON��5��/�5�/���	�/RUG��5��*�5�*����������/HDGHU�VHOI�VWUXFWXUH��$�IUDPHZRUN�IRU�SRVLWLYH� OHDGHUVKLS��-RXUQDO�RI�2UJDQL]DWLRQDO�

%HKDYLRU���������Õ����

+D\HV��$��)�$�)����������,QWURGXFWLRQ� WR�0HGLDWLRQ��0RGHUDWLRQ��DQG�&RQGLWLRQDO�3URFHVV�$QDO\VLV,QWURGXFWLRQ� WR�PHGLDWLRQ��PRGHUDWLRQ��DQG�FRQGLWLRQDO�

SURFHVV�DQDO\VLV���QG�(GLWLRQ�QG�HG����/RQGRQ��*XLOIRUG�3UHVV�

+LJJLQV��(��7�(�7����������6HOI�GLVFUHSDQF\��$�WKHRU\�UHODWLQJ�VHOI�DQG�DIIHFW��3V\FKRORJLFDO�5HYLHZ���������Õ����

+RJXH��0���	�/RUG��5����������$�PXOWLOHYHO��FRPSOH[LW\�WKHRU\�DSSURDFK�WR�XQGHUVWDQGLQJ�JHQGHU�ELDV�LQ�OHDGHUVKLS��/HDGHUVKLS�4XDUWHUO\���������Õ����

-DFNVRQ��'�1����������3HUVRQDOLW\�5HVHDUFK�)RUP�0DQXDO3HUVRQDOLW\�UHVHDUFK�IRUP�PDQXDO���UG�HG����3RUW�+XURQ��0,��5HVHDUFK�3V\FKRORJLVWV�3UHVV�

-RR��0��.���<X��*��&���	�$WZDWHU��/����������)RUPDO�OHDGHUVKLS�PHQWRULQJ�DQG�PRWLYDWLRQ�WR�OHDG�LQ�6RXWK�.RUHD��-RXUQDO�RI�9RFDWLRQDO�%HKDYLRU����������Õ

����

-XQNHU��1��0�1�0���	�9DQ�'LFN��5�� �������� ,PSOLFLW� WKHRULHV� LQ� DSSOLHG� RUJDQL]DWLRQDO� VHWWLQJV�� $� V\VWHPDWLF� UHYLHZ� DQG� UHVHDUFK� DJHQGD�� /HDGHUVKLS�

4XDUWHUO\����������Õ�����



.KRUDNLDQ��$���	�6KDULILUDG��0��6�0�6����������,QWHJUDWLQJ�LPSOLFLW�OHDGHUVKLS�WKHRULHV��OHDGHU�PHPEHU�H[FKDQJH��VHOI�HIILFDF\��DQG�DWWDFKPHQW�WR�SUHGLFW�MRE�

SHUIRUPDQFH��3V\FKRORJLFDO�5HSRUWV�����������Õ�����

.LQJ��/��$�/�$����������:LVKHV��PRWLYHV��JRDOV�DQG�SHUVRQDO�PHPRULHV��5HODWLRQV�RI�PHDVXUHV�RI�KXPDQ�PRWLYDWLRQ��-RXUQDO�RI�3HUVRQDOLW\���������Õ�����

/HXQJ��$���	�6\��7����������6ROYLQJ� WKH� SUREOHP�ZLWK� OHDGHUVKLS� WUDLQLQJ��$OLJQLQJ� FRQWHPSRUDU\�EHKDYLRU�EDVHG� WUDLQLQJ�ZLWK�PLQGVHW� FRQGLWLRQLQJ�� ,Q�

5LJJLR��5���(G����:KDWØV�:URQJ�ZLWK�/HDGHUVKLS"�,PSURYLQJ�/HDGHUVKLS�5HVHDUFK�DQG�3UDFWLFH:KDWØV�ZURQJ�ZLWK�OHDGHUVKLS"�,PSURYLQJ�OHDGHUVKLS�UHVHDUFK�

DQG�SUDFWLFH��SS�����Õ������1HZ�<RUN��5RXWOHGJH�

/RUG��5��*�5�*����������/HDGHUVKLS� LQ� WKH�IXWXUH��DQG� WKH�IXWXUH�RI� OHDGHUVKLS�UHVHDUFK��,Q�6FK\QV��%���+DOO��5�� -�5�-���	�1HYHV��3�� �(GV����+DQGERRN�RI�

0HWKRGV�LQ�/HDGHUVKLS�5HVHDUFK+DQGERRN�RI�PHWKRGV�LQ�OHDGHUVKLS�UHVHDUFK��SS�����Õ������&KHOWHQKDP��(GZDUG�(OJDU�

/RUG��5��*�5�*���	�%URZQ��'��-�'�-����������/HDGHUVKLS�3URFHVVHV�DQG�)ROORZHU�6HOI�,GHQWLW\/HDGHUVKLS�SURFHVVHV�DQG�IROORZHU�VHOI�LGHQWLW\��0DKZDK��1��

-��/DZUHQFH�(UOEDXP�$VVRFLDWHV�

/RUG��5��*�5�*���%URZQ��'�� -�'�-��� 	� )UHLEHUJ��6�� -�6�-�� ��������8QGHUVWDQGLQJ� WKH� G\QDPLFV� RI� OHDGHUVKLS�� 7KH� UROH� RI� IROORZHU� VHOI�FRQFHSWV� LQ� WKH�

OHDGHU�IROORZHU�UHODWLRQVKLS��2UJDQL]DWLRQDO�%HKDYLRU�DQG�+XPDQ�'HFLVLRQ�3URFHVVHV���������Õ����

/RUG��5��*�5�*���)RWL��5��-�5�-���	�'H�9DGHU��&����������$�WHVW�RI�OHDGHUVKLS�FDWHJRUL]DWLRQ�WKHRU\��,QWHUQDO�VWUXFWXUH��LQIRUPDWLRQ�SURFHVVLQJ��DQG�OHDGHUVKLS�

SHUFHSWLRQV��2UJDQL]DWLRQDO�%HKDYLRU�DQG�+XPDQ�3HUIRUPDQFH���������Õ����

/RUG��5��*�5�*���*DWWL�� 3���	�&KXL��6��/��0�6�/�0�� ��������6RFLDO�&RJQLWLYH��5HODWLRQDO�� DQG� ,GHQWLW\�%DVHG�$SSURDFKHV� WR�/HDGHUVKLS6RFLDO�FRJQLWLYH��

UHODWLRQDO��DQG�LGHQWLW\�EDVHG�DSSURDFKHV�WR�OHDGHUVKLS��2UJDQL]DWLRQDO�%HKDYLRU�DQG�+XPDQ�'HFLVLRQ�3URFHVVHV����������Õ����

/RUG��5��*�5�*���	�+DOO��5��-�5�-����������,GHQWLW\��GHHS�VWUXFWXUH�DQG�WKH�GHYHORSPHQW�RI�OHDGHUVKLS�VNLOOV��/HDGHUVKLS�4XDUWHUO\���������Õ����

0DUNXV��+���	�:XUI��(����������7KH�G\QDPLF�VHOI�FRQFHSW��$�VRFLDO�SV\FKRORJLFDO�SHUVSHFWLYH��$QQXDO�5HYLHZ�RI�3V\FKRORJ\���������Õ����

0F&RUPLFN��0��-�0�-���7DQJXPD��-���	�/RSH[�)RUPHQW��$��6�$�6����������([WHQGLQJ�VHOI�HIILFDF\�WKHRU\�WR�OHDGHUVKLS��$�UHYLHZ�DQG�HPSLULFDO�WHVW��-RXUQDO�

RI�/HDGHUVKLS�(GXFDWLRQ�������Õ���

0HLQGO��-��5�-�5���(KUOLFK��6��%�6�%���	�'XNHULFK��-��0�-�0����������7KH�URPDQFH�RI�OHDGHUVKLS��$GPLQLVWUDWLYH�6FLHQFH�4XDUWHUO\��������Õ����

0XUSK\��6��(�6�(���	� (QVKHU��(��$�(�$�� ��������7KH� HIIHFWV� RI� OHDGHU� DQG� VXERUGLQDWH� FKDUDFWHULVWLFV� LQ� WKH� GHYHORSPHQW� RI� OHDGHUÕPHPEHU� H[FKDQJH�

TXDOLW\��-RXUQDO�RI�$SSOLHG�6RFLDO�3V\FKRORJ\����������Õ�����

0XWK«Q��/��.�/�.���	�0XWK«Q��%��2�%�2���������������0SOXV�8VHUØV�*XLGH��6L[WK�(GLWLRQ�WK�HG����/RV�$QJHOHV��&$��0XWK«Q�	�0XWK«Q�

2IIHUPDQQ��/��5�/�5���.HQQHG\�� -��.�-�.���	�:LUW]��3��:�3�:�� �������� ,PSOLFLW� OHDGHUVKLS� WKHRULHV�� &RQWHQW�� VWUXFWXUH�� DQG� JHQHUDOL]DELOLW\�� /HDGHUVKLS�

4XDUWHUO\�������Õ���

3RGVDNRII��3��0�3�0���0DF.HQ]LH��6��%�6�%���/HH��-��<�-�<���	�3RGVDNRII��1��3�1�3����������&RPPRQ�0HWKRG�%LDVHV� LQ�%HKDYLRUDO�5HVHDUFK��$�&ULWLFDO�

5HYLHZ�RI�WKH�/LWHUDWXUH�DQG�5HFRPPHQGHG�5HPHGLHV&RPPRQ�PHWKRG�ELDVHV�LQ�EHKDYLRUDO�UHVHDUFK��$�FULWLFDO�UHYLHZ�RI�WKH�OLWHUDWXUH�DQG�UHFRPPHQGHG�

UHPHGLHV��-RXUQDO�RI�$SSOLHG�3V\FKRORJ\���������Õ����

3RGVDNRII��3��0�3�0���0DF.HQ]LH��6��%�6�%���	�3RGVDNRII��1��3�1�3����������6RXUFHV�RI�PHWKRG�ELDV� LQ� VRFLDO� VFLHQFH� UHVHDUFK�DQG� UHFRPPHQGDWLRQV�RQ�

KRZ�WR�FRQWURO�LW��$QQXDO�5HYLHZ�RI�3V\FKRORJ\���������Õ����

3RUWHU�� 7�� +�7�+��� 5LHVHQP\�� .�� '�.�'��� 	� )LHOGV�� '�� �������� :RUN� HQYLURQPHQW� DQG� HPSOR\HH� PRWLYDWLRQ� WR� OHDG�� 0RGHUDWLQJ� HIIHFWV� RI� SHUVRQDO�

FKDUDFWHULVWLFV��$PHULFDQ�-RXUQDO�RI�%XVLQHVV��������Õ���

6FKZDUW]��6��+�6�+���0HOHFK��*���/HKPDQQ��$���%XUJHVV��6���	�+DUULV��0����������([WHQGLQJ�WKH�FURVV�FXOWXUDO�YDOLGLW\�RI�WKH�WKHRU\�RI�EDVLF�KXPDQ�YDOXHV�

ZLWK�D�GLIIHUHQW�PHWKRG�RI�PHDVXUHPHQW��-RXUQDO�RI�&URVV�&XOWXUDO�3V\FKRORJ\���������Õ����

6FK\QV��%���.LHIHU��7���.HUVFKUHLWHU��5���	�7\PRQ��$����������7HDFKLQJ�LPSOLFLW�OHDGHUVKLS�WKHRULHV�WR�GHYHORS�OHDGHUV�DQG�OHDGHUVKLS�Õ�+RZ�DQG�ZK\�LW�FDQ�

PDNH�D�GLIIHUHQFH��$FDGHP\�RI�0DQDJHPHQW�/HDUQLQJ�	�(GXFDWLRQ���������Õ����

6FK\QV��%���	�6FKLOOLQJ��-����������,PSOLFLW�OHDGHUVKLS�WKHRULHV��7KLQN�OHDGHU��WKLQN�HIIHFWLYH"��-RXUQDO�RI�0DQDJHPHQW�,QTXLU\���������Õ����

6KDQRFN��/��5�/�5���%DUDQ��%��(�%�(���*HQWU\��:��$�:�$���3DWWLVRQ��6��&6�&���	�+HJJHVWDG�� (�� '�(�'�� �������� 3RO\QRPLDO� UHJUHVVLRQ� ZLWK� UHVSRQVH�

VXUIDFH�DQDO\VLV��$�SRZHUIXO�DSSURDFK�IRU�H[DPLQLQJ�PRGHUDWLRQ�DQG�RYHUFRPLQJ�OLPLWDWLRQV�RI�GLIIHUHQFH�VFRUHV��-RXUQDO�RI�%XVLQHVV�DQG�3V\FKRORJ\������

���Õ����

6KRQGULFN��6��-�6�-���'LQK��-��(�-�(���	�/RUG��5��*�5�*����������'HYHORSPHQWV�LQ�LPSOLFLW�OHDGHUVKLS�WKHRU\�DQG�FRJQLWLYH�VFLHQFH��$SSOLFDWLRQV�WR�LPSURYLQJ�

PHDVXUHPHQW�DQG�XQGHUVWDQGLQJ�DOWHUQDWLYHV�WR�KLHUDUFKLFDO�OHDGHUVKLS��/HDGHUVKLS�4XDUWHUO\���������Õ����

6SHFWRU�� 3��(�3�(��� 	� %UDQQLFN�� 0�� 7�0�7�� �������� 0HWKRGRORJLFDO� XUEDQ� OHJHQGV�� 7KH� PLVXVH� RI� VWDWLVWLFDO� FRQWURO� YDULDEOHV�� 2UJDQL]DWLRQDO� 5HVHDUFK�

0HWKRGV���������Õ����

7DYDUHV��*��0�*�0���6REUDO��)���*ROGV]PLGW��5���	�$UD¼MR��)����������2SHQLQJ�WKH�LPSOLFLW�OHDGHUVKLS�WKHRULHVØ�EODFN�ER[��$Q�H[SHULPHQWDO�DSSURDFK�ZLWK�

FRQMRLQW�DQDO\VLV��)URQWLHUV�LQ�3V\FKRORJ\���������



4XHULHV�DQG�$QVZHUV

4XHU\��<RXU�DUWLFOH�LV�UHJLVWHUHG�DV�D�UHJXODU�LWHP�DQG�LV�EHLQJ�SURFHVVHG�IRU�LQFOXVLRQ�LQ�D�UHJXODU�LVVXH�RI�WKH

MRXUQDO��,I�WKLV�LV�127�FRUUHFW�DQG�\RXU�DUWLFOH�EHORQJV�WR�D�6SHFLDO�,VVXH�&ROOHFWLRQ�SOHDVH�FRQWDFW

E�PDKDGHYDQ#HOVHYLHU�FRP�LPPHGLDWHO\�SULRU�WR�UHWXUQLQJ�\RXU�FRUUHFWLRQV�

$QVZHU��<HV

4XHU\��3OHDVH�FRQILUP�WKDW�JLYHQ�QDPHV�DQG�VXUQDPHV�KDYH�EHHQ�LGHQWLILHG�FRUUHFWO\�DQG�DUH�SUHVHQWHG�LQ�WKH�GHVLUHG

RUGHU��DQG�SOHDVH�FDUHIXOO\�YHULI\�WKH�VSHOOLQJ�RI�DOO�DXWKRUVØ�QDPHV�

$QVZHU��3OHDVH�DGG�5RVHDQQH�-��)RWL

4XHU\��7KH�DXWKRU�QDPHV�KDYH�EHHQ�WDJJHG�DV�JLYHQ�QDPHV�DQG�VXUQDPHV��VXUQDPHV�DUH�KLJKOLJKWHG�LQ�WHDO�FRORU��

3OHDVH�FRQILUP�LI�WKH\�KDYH�EHHQ�LGHQWLILHG�FRUUHFWO\�

$QVZHU��<HV

4XHU\��&LWDWLRQ��&OHPPRQV�DQG�)LHOGV���������KDV�QRW�EHHQ�IRXQG�LQ�WKH�UHIHUHQFH�OLVW��3OHDVH�VXSSO\�IXOO�GHWDLOV�IRU

WKLV�UHIHUHQFH�

$QVZHU��&OHPPRQV��$��%��	�)LHOGV��'����������9DOXHV�DV�'HWHUPLQDQWV�RI�WKH�0RWLYDWLRQ�WR�/HDG��0LOLWDU\

3V\FKRORJ\��������������

4XHU\��)RRWQRWH�Ú
Û�ZDV�QRW�FLWHG�LQ�7DEOH����+HQFH��D�GXPP\�IRRWQRWH�FLWDWLRQ�ZDV�DGGHG�KHUH��3OHDVH�FKHFN�IRU

SURSHU�SODFHPHQW�DQG�DPHQG�DV�QHFHVVDU\�

$QVZHU��<HV�
�FDQ�EH�GHOHWHG

4XHU\��8QFLWHG�UHIHUHQFHV��7KLV�VHFWLRQ�FRPSULVHV�UHIHUHQFHV�WKDW�RFFXU�LQ�WKH�UHIHUHQFH�OLVW�EXW�QRW�LQ�WKH�ERG\�RI

WKH�WH[W��3OHDVH�SRVLWLRQ�HDFK�UHIHUHQFH�LQ�WKH�WH[W�RU��DOWHUQDWLYHO\��GHOHWH�LW��7KDQN�\RX�

$QVZHU��3OHDVH�GHOHWH

4XHU\��+DYH�ZH�FRUUHFWO\�LQWHUSUHWHG�WKH�IROORZLQJ�IXQGLQJ�VRXUFH�V��DQG�FRXQWU\�QDPHV�\RX�FLWHG�LQ�\RXU�DUWLFOH�

�&KDUWHUHG�,QVWLWXWH�RI�0DQDJHPHQW�$FFRXQWDQWV��

$QVZHU��<HV

4XHU\��3OHDVH�SURYLGH�D�GHILQLWLRQ�IRU�WKH�VLJQLILFDQFH�RI�EROG�LQ�7DEOHV�$����DQG�$����

)RRWQRWHV
7H[W�)RRWQRWHV

YDQ�.QLSSHQEHUJ��%���'H�&UHPHU��'���+RJJ��0��$�0�$���	�YDQ�.QLSSHQEHUJ��'�� ��������/HDGHUVKLS�� VHOI�� DQG� LGHQWLW\��$� UHYLHZ�DQG� UHVHDUFK� DJHQGD��

/HDGHUVKLS�4XDUWHUO\���������Õ����

YDQ�.QLSSHQEHUJ��'���	�+RJJ��0��$�0�$����������,GHQWLW\��OHDGHUVKLS�DQG�SRZHU��,Q�YDQ�.QLSSHQEHUJ��'���	�+RJJ��0��$�0�$���(GV����/HDGHUVKLS�DQG�

3RZHU��,GHQWLW\�3URFHVVHV�LQ�*URXSV�DQG�2UJDQL]DWLRQV��SS���Õ����/RQGRQ��6DJH�

<HR��*���	�1HDO��$����������6XEMHFWLYH�FRJQLWLYH�HIIRUW��$�PRGHO�RI�VWDWHV��WUDLWV��DQG�WLPH��-RXUQDO�RI�$SSOLHG�3V\FKRORJ\���������Õ����

<LS��-���7UDLQRU��/��0�/�0���%ODFN��+���6RWR�7RUUHV��/���	�5HLFKDUG��5�� -�5�-�� ��������&RDFKLQJ�QHZ� OHDGHUV��$� UHODWLRQDO� SURFHVV� RI� LQWHJUDWLQJ�PXOWLSOH�

LGHQWLWLHV��$FDGHP\�RI�0DQDJHPHQW�/HDUQLQJ�	�(GXFDWLRQ�

> @ :H�XVH�WKH�WHUP�FRQJUXHQFH�WR�UHIHU�WR�GHJUHHV�RI�FRQJUXHQFH�DV�ZHOO�DV�LQFRQJUXHQFH�WR�HDVH�UHDGLQJ�L�

> @ 2I� WKH� 1  ����� SDUWLFLSDQWV� WKDW� GLG� QRW� UHDFK� WKH� HQG� RI� WKH� VXUYH\�� 1  ���� �������� ZHUH� VFUHHQHG� RXW� EHFDXVH� WKH\� GLG� QRW� PHHW� WKH�

UHTXLUHPHQWV�IRU�WKH�VDPSOH��L�H���LI�WKH\�ZHUH�XQGHU����RU�KDG�OHVV�WKDQ�� PRQWKV�RI�ZRUN�H[SHULHQFHV���1  ������������ZHUH�UHMHFWHG�EHFDXVH�WKH�

JHQGHU�RU�DJH�TXRWDV�ZHUH�IXOO��1  �������������DQG�1  ����������EHFDXVH�WKH\�IDLOHG�WKH�TXDOLW\�FKHFN��DWWHQWLRQ�ILOWHU��TXHVWLRQV�RU�EHFDXVH�

WKH\�GURSSHG�RXW�SUHPDWXUHO\��1  �����������

LL�

> @ $V�LQ�SUHYLRXV�UHVHDUFK�� ��ZH�GLG�QRW�LQFOXGH�WKH�WZR�LWHPV� PDOH �DQG� PDVFXOLQH ��,Q�WKLV�VWXG\��QR�GLPHQVLRQ�HPHUJHG�

IRU�PDVFXOLQLW\��/HDYLQJ�RXW�WKRVH�LWHPV�LV�DOVR�LQ�OLQH�ZLWK� �FRQVLGHUDWLRQV�

LLL� 6FK\QV�	�6FKLOOLQJ������

-XQNHU�DQG�9DQ�'LFN�������

> @ 2XU�GLPHQVLRQV�UHODWH�WR�SUHYLRXV�UHVXOWV�DV�IROORZV��7KH�GLPHQVLRQV�PDQLSXODWLYH�FRQVLVWV�RI�WKH�VDPH�LWHPV� �W\UDQQ\�

GLPHQVLRQ�� 7KH� GLPHQVLRQ� FOHYHU� FRQVLVWV� RI� �� RXW� RI� IRXU� LWHPV� RI� WKH� � LQWHOOLJHQFH� GLPHQVLRQ�� 7KH� GLPHQVLRQ�

G\QDPLVP�FRQVLVWV�RI���LWHPV�RI� �G\QDPLVP�GLPHQVLRQ��VWURQJ�DQG�G\QDPLF��SOXV�WZR�LWHPV�RXW�RI�RXU�TXDOLWDWLYH�SUH�

ZRUN�WKDW�DUH�DOVR�UHIOHFWHG�LQ� �FKDULVPD�GLPHQVLRQ��FKDULVPDWLF�DQG�LQVSLUDWLRQDO���7KH�GLPHQVLRQ�LQWHJULW\�HPHUJHG�LQ�RXU�
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$QVZHU��%ROG�LV�WKH�ILUVW�IXOO�PRGHO��IROORZHG�E\�WKH�FROODSVHG�PRGHOV��+HQFH��WKH�EROG�PRGHO�LV�WKH�RQH�WKH�RWKHUV

DUH�FRPSDUHG�WR��+HQFH��WKH�WH[W�LQ�WKH�QRQ�EROG�URZV�ZHUH��LQ�ILUVW�FROXPQ��ZDV�LQGHQWHG��:H�UHFRPPHQG�WR�SXW�WKDW

EDFN�LQ�IRU�HDVH�RI�XQGHUVWDQGLQJ�

1RWH�WKDW�WKH�IXOO�URZ�QHHGV�WR�EH�EROG��QRW�MXVW�SDUW�RI�WKH�FROXPQV��

WKHVH�FRPPHQWV�DUH�YDOLG�IRU�WDEOH�$����DV�ZHOO


