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:KDW�6KRXOG�,�$VSLUH�WR"�3HHU�(IIHFWV�LQ�$GROHVFHQWV¶�)ULHQGVKLS�1HWZRUNV�
�

%HQ�'¶([HOOH��5LN�+DEUDNHQ�DQG�$UMDQ�9HUVFKRRU�
�

$EVWUDFW�

,Q� VXE�6DKDUDQ�$IULFD�� HFRQRPLF� DVSLUDWLRQV�� DQG� WKH� DVSLUDWLRQ� WR� FRPSO\�ZLWK� WUDGLWLRQDO� VRFLDO�

REOLJDWLRQV� RIWHQ� FRQIOLFW� ZLWK� RQH� DQRWKHU�� DQG� DGROHVFHQWV�PD\� EH� VWURQJO\� LQIOXHQFHG� E\� WKHLU�

IULHQGV�ZKHQ�GHFLGLQJ�ZKLFK�RQH�WR�SULRULWL]H��7R�LGHQWLI\�SRWHQWLDO�SHHU�HIIHFWV�RQ�WKH�H[WHQW�WR�ZKLFK�

DGROHVFHQWV� SULRULWL]H� HFRQRPLF� DVSLUDWLRQV�� ZH� HOLFLW� WKH� SUHIHUHQFHV� DQG� SHUFHLYHG� FRPSHWLWLRQ�

EHWZHHQ� HFRQRPLF� DQG� VRFLDO� DVSLUDWLRQV� RI� ���� KLJK� VFKRRO� VWXGHQWV� LQ� 8JDQGD�� DV� ZHOO� DV� WKH�

IULHQGVKLS�WLHV�DPRQJ�DOO�FODVVPDWHV��8VLQJ�FKDUDFWHULVWLFV�RI�QRQ�RYHUODSSLQJ�IULHQGV�DV�LQVWUXPHQWDO�

YDULDEOHV��ZH�LGHQWLI\�D�VWURQJ�SHHU�HIIHFW�RQ�LQGLYLGXDO�DVSLUDWLRQV��7KH�HIIHFWV�DUH�VWURQJHU�ZLWK�PRUH�

VRFLDO�LQWHUDFWLRQ�DPRQJ�IULHQGV��RU�ZKHQ�WKH�LQIRUPDWLRQ�VKDUHG�LV�PRUH�UHOHYDQW��RU�PRUH�LPSRUWDQW�

UHODWLYH�WR�RWKHU�VLJQDOV��:H�ILQG�QR�SHHU�HIIHFW�RQ�WKH�SHUFHLYHG�FRPSHWLWLRQ�EHWZHHQ�DVSLUDWLRQV��

�

.H\ZRUGV��DVSLUDWLRQV��DGROHVFHQWV��SHHU�HIIHFWV��IULHQGVKLS�QHWZRUNV��QRQ�RYHUODSSLQJ�SHHUV�
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%HQ� '
([HOOH�� 8QLYHUVLW\� RI� (DVW� $QJOLD�� 15�� �7-�� 1RUZLFK�� 8QLWHG� .LQJGRP��
E�GH[HOOH#XHD�DF�XN���������������������

�
5LN� +DEUDNHQ�� .,7� 5R\DO� 7URSLFDO� ,QVWLWXWH�� ����� +$� $PVWHUGDP�� 7KH� 1HWKHUODQGV��
U�KDEUDNHQ#NLW�QO�����������������
�
$UMDQ� 9HUVFKRRU�� 8QLYHUVLW\� RI� (DVW� $QJOLD�� 15�� �7-�� 1RUZLFK�� 8QLWHG� .LQJGRP��
D�YHUVFKRRU#XHD�DF�XN���������������������
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$FNQRZOHGJHPHQWV�

:H�WKDQN�7KH�)LHOG�/DE�8JDQGD�IRU�VXSSRUW�ZLWK�WKH�ILHOGZRUN��:H�DUH�JUDWHIXO�WR�-RVKXD�

%DOXQJLUD��)ORULV�%XUJHUV��DQG�WKH�WHDP�RI�HQXPHUDWRUV�LQ�8JDQGD�IRU�WKHLU�DVVLVWDQFH��7KH�

UHVHDUFK�GRFXPHQWHG�LQ�WKLV�DUWLFOH�UHFHLYHG�HWKLFDO�FOHDUDQFH�IURP�WKH�HWKLFV�FRPPLWWHH�RI�WKH�

8QLYHUVLW\�RI�(DVW�$QJOLD��5LN�+DEUDNHQ�DFNQRZOHGJHV�ILQDQFLDO�VXSSRUW�IURP�WKH�8QLYHUVLW\�

RI�(DVW�$QJOLD��ZKHUH�KH�ZDV�EDVHG�ZKHQ�WKH�ZRUN�SUHVHQWHG�LQ�WKH�SDSHU�ZDV�FDUULHG�RXW��
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��� ,QWURGXFWLRQ�

1HDUO\�����RI�\RXQJVWHUV�DJHG�������OLYH�LQ�D�GHYHORSLQJ�FRXQWU\��81,&()�������81)3$�

������� DQG� LQ� GHYHORSLQJ� FRXQWULHV�� \RXQJ� SHRSOH� IRUP� WKH� PDMRULW\� RI� WKH� SRSXODWLRQ�

�&DVWDxHGD�HW�DO���������$GROHVFHQFH�LV�WKH�WLPH�LQ�OLIH�ZKHQ�PRVW�SHRSOH�IRUP�DVSLUDWLRQV�±�

GHILQHG�DV�PLG�WHUP�OLIH�JRDOV�WKDW�DUH�UHDOLVWLFDOO\�DFKLHYDEOH�±��ZKLFK�FRXOG�KDYH�DQ�LPSRUWDQW�

LQIOXHQFH�RQ�WKHLU�IXWXUH�HFRQRPLF�DQG�VRFLDO�ZHOO�EHLQJ��*LYHQ�FRQVWUDLQWV�LQ�ORQJHYLW\�DQG�

HFRQRPLF�UHVRXUFHV��DQG�LQFRPSDWLELOLWLHV�EHWZHHQ�DVSLUDWLRQV��PRVW�\RXQJ�DGXOWV�IDFH�D�WUDGH�

RII�EHWZHHQ�DVSLUDWLRQV��

,Q� VXE�6DKDUDQ� $IULFD�� WKH� DVSLUDWLRQ� WR� EHFRPH� HFRQRPLFDOO\� LQGHSHQGHQW� E\� KDYLQJ�

LQGLYLGXDO� LQFRPH�JHQHUDWLQJ� DFWLYLWLHV� LV� YHU\� LPSRUWDQW� IRU� DGROHVFHQWV�� +RZHYHU�� VXFK�

HFRQRPLF�DVSLUDWLRQ�RIWHQ�FRPSHWHV�ZLWK�DVSLUDWLRQV�LQ�WKH�VRFLDO�GRPDLQ�LQ�WKH�IROORZLQJ�ZD\V��

)LUVW�� LW� LV� WUDGLWLRQDOO\� H[SHFWHG� WKDW� HDUQLQJV� DUH� VKDUHG� ZLWK� UHODWLYHV�� DQG� DV� ZLGHO\�

GRFXPHQWHG�VXFK�³NLQVKLS�WD[´�ZHDNHQV�LQFHQWLYHV�IRU�HFRQRPLF�DFWLYLWLHV��3ODWWHDX�������'L�

)DOFR�DQG�%XOWH�������+DGQHV��9ROODQ��DQG�.RVIHOG����������6HFRQG��ZKHQ�WDNLQJ�XS�HFRQRPLF�

RSSRUWXQLWLHV�\RXQJ�SHRSOH�RIWHQ�QHHG�WR�EH�PRELOH�DQG��UHDG\�WR��PLJUDWH��ZKLFK�DIIHFWV�WKHLU�

DELOLW\� WR� OLYH� LQ� SUR[LPLW\�ZLWK� UHODWLYHV� RU� IULHQGV� �%HFK�� .ULVWHQVHQ� DQG�%LUFK�7KRPVHQ�

�������7KLUG��HFRQRPLF�DXWRQRP\�PD\�DOVR�FRPSHWH�ZLWK�ORFDO�FRPPXQLW\�HQJDJHPHQW��:KLOH�

FRPPXQLW\�HQJDJHPHQW�PD\�KHOS� WR�REWDLQ�DFFHVV� WR�SURGXFWLYH�DVVHWV� DQG� ODQG��ZKLFK�DUH�

LPSRUWDQW�WR�VWDUW�DQ�DJULFXOWXUDO�EXVLQHVV��D�JURZLQJ�QXPEHU�RI�\RXQJ�SHRSOH�WXUQ�DZD\�IURP�

IDUPLQJ� DQG� UXUDO� OLIH�PRUH� JHQHUDOO\� �:KLWH� �������7KH� DVSLUDWLRQ� RI� HFRQRPLF� DXWRQRP\�

RXWVLGH� DJULFXOWXUH�PD\� EH�PRUH� GLIILFXOW� WR� FRPELQH�ZLWK� FRPPXQLW\� HQJDJHPHQW�� ZKLFK�

UHPDLQV�YHU\�LPSRUWDQW�LQ�UXUDO�VRFLHWLHV��$V�D�UHVXOW��IXWXUH�HFRQRPLF�DFWLYLWLHV�PLJKW�EH�KHOG�

EDFN�E\�WKH�VRFLDO�DVSLUDWLRQV�RI����PDLQWDLQLQJ�SHDFHIXO�UHODWLRQV�ZLWK�UHODWLYHV�����OLYLQJ�LQ�

SUR[LPLW\�RI�UHODWLYHV�RU�IULHQGV��DQG����HQJDJLQJ�LQ�ORFDO�FRPPXQLW\�DFWLYLWLHV��UHVSHFWLYHO\��

:H�H[SHFW�WKDW�DGROHVFHQWV�DW�VRPH�SRLQW�UHDOL]H�WKDW�IXWXUH�HFRQRPLF�DFWLYLWLHV�PLJKW�EH�

KHOG� EDFN� E\� WKHVH� DVSLUDWLRQV� LQ� WKH� VRFLDO� GRPDLQ�� DQG� WKDW� WKH\� QHHG� WR� GHFLGH� ZKLFK�

DVSLUDWLRQV�WR�SULRULWL]H��:KDW�DVSLUDWLRQV�WKH\�SULRULWL]H�LV�OLNHO\�WR�LQIOXHQFH�KRZ�WKH\�DOORFDWH�

WLPH��HIIRUW��DQG�UHVRXUFHV��WR�DFKLHYH�WKH�SULRULWL]HG�DVSLUDWLRQV��$V�WKHLU�GHFLVLRQ�PLJKW�KDYH�

LPSRUWDQW� FRQVHTXHQFHV� IRU� WKHLU� IXWXUH� HFRQRPLF� DQG� VRFLDO� ZHOO�EHLQJ�� LW� LV� LPSRUWDQW� WR�

XQGHUVWDQG�ZKDW�LQIOXHQFHV�WKHLU�GHFLVLRQ��$GROHVFHQWV�VSHQG�D�ODUJH�SDUW�RI�WKHLU�WLPH�DW�VFKRRO�

ZKHUH�WKH\�LQWHUDFW�ZLWK�SHHUV�ZKR�IDFH�VLPLODU�WUDGH�RIIV��7KH\�KDYH�FRQYHUVDWLRQV�DERXW�WKHLU�

IXWXUH�DQG�DPELWLRQV��DQG�DZD\� IURP� WKHLU� FRPPXQLWLHV�DQG� UHODWLYHV� WKH\�DUH� IUHH� WR� VKDUH�

FRQFHUQV�DERXW�WKH�WUDGH�RIIV�WKH\�IDFH�EHWZHHQ�HFRQRPLF�DQG�VRFLDO�DVSLUDWLRQV��:H�WKHUHIRUH�
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H[SHFW�VWURQJ�SHHU�HIIHFWV�DPRQJ�VFKRRO�IULHQGV�RQ�WKH�H[WHQW�WR�ZKLFK�WKH\�SULRULWL]H�HFRQRPLF�

DVSLUDWLRQV�YLV�D�YLV�WKH�GHVFULEHG�DVSLUDWLRQV�LQ�WKH�VRFLDO�GRPDLQ��

7R�LQYHVWLJDWH�VXFK�SHHU�HIIHFWV��ZH�HOLFLWHG�WKH�SUHIHUHQFHV�EHWZHHQ�HFRQRPLF�DQG�VRFLDO�

DVSLUDWLRQV�RI�D�VDPSOH�RI�KLJK�VFKRRO�VWXGHQWV��)RU�WKLV��WKH�UHVSRQGHQWV�ZHUH�SUHVHQWHG�SDLUV�

RI� HFRQRPLF� DQG� VRFLDO� DVSLUDWLRQV�� )RU� HDFK� SDLU� WKH\� ZHUH� DVNHG� WR� ZKDW� GHJUHH� WKH\�

FRQVLGHUHG�WKH�SDLUHG�DVSLUDWLRQV�DV�µFRPSHWLQJ¶��7KLV�DOORZV�WHVWLQJ�D�NH\�DVVXPSWLRQ�RI�WKH�

UHVSRQGHQWV¶�FKRLFH�VWUXFWXUH��7KH\�ZHUH�DOVR�DVNHG�WR�LQGLFDWH�WKHLU�SUHIHUHQFH�EHWZHHQ�WKH�

SDLUHG�DVSLUDWLRQV��E\�DOORFDWLQJ�WHQ�WRNHQV�EHWZHHQ�WKHP��7R�LQYHVWLJDWH�WKH�H[WHQW�WR�ZKLFK�

DVSLUDWLRQV�DUH�LQIOXHQFHG�E\�WKH�DVSLUDWLRQV�RI�IULHQGV��ZH�FROOHFWHG�GDWD�RQ�WKH�IULHQGVKLS�WLHV�

EHWZHHQ� WKH� UHVSRQGHQWV� DQG� DOO� WKHLU� FODVVPDWHV�� 7R� LGHQWLI\� SHHU� HIIHFWV� LQ� IULHQGVKLS�

QHWZRUNV�� ZH� XVHG� FKDUDFWHULVWLFV� RI� µQRQ�RYHUODSSLQJ¶� IULHQGV� DV� LQVWUXPHQWV� IRU� IULHQGV¶�

SUHIHUHQFH�EHWZHHQ� WKH�SDLUHG�DVSLUDWLRQV��IROORZLQJ� WKH�DSSURDFK�GHYHORSHG�E\�%UDPRXOOp��

'MHEEDUL��DQG�)RUWLQ��������DQG�'H�*LRUJL��3HOOL]]DUL�DQG�5HGDHOOL�����������

2XU� UHVXOWV� FDQ� EH� VXPPDUL]HG� DV� IROORZV�� )LUVW�� PRVW� VWXGHQWV� SHUFHLYHG� WKH� SDLUHG�

DVSLUDWLRQV� DV� FRPSHWLQJ��ZKLFK� FRQILUPV�D�NH\�DVVXPSWLRQ�RI� WKH� FKRLFH� VWUXFWXUH� WKDW�RXU�

UHVSRQGHQWV�IDFH��6HFRQG��PRVW�UHVSRQGHQWV�KDG�D�FOHDU�SUHIHUHQFH�IRU�RQH�RI�WKH�DVSLUDWLRQV�LQ�

HDFK�SDLU��:H�DOVR�IRXQG�D�VOLJKW�SUHIHUHQFH�IRU�HFRQRPLF�DVSLUDWLRQV�ZKHQ�SDLUHG�ZLWK� WKH�

DVSLUDWLRQ�RI�OLYLQJ�LQ�SUR[LPLW\�RI�IULHQGV�UHODWLYHV��RU�WKH�DVSLUDWLRQ�WR�HQJDJH�ZLWK�WKH�ORFDO�

FRPPXQLW\��EXW�QRW�ZKHQ�SDLUHG�ZLWK�WKH�DVSLUDWLRQ�RI�KDYLQJ�SHDFHIXO�UHODWLRQV�ZLWK�UHODWLYHV��

7KLUG��ZH�LGHQWLILHG�D�VWURQJ�SHHU�HIIHFW�LQ�WZR�RI�WKH�WKUHH�SDLUV�RI�DVSLUDWLRQV��6SHFLILFDOO\��

IULHQGV�KDYH�D�VWURQJ�HIIHFW�RQ�WKH�H[WHQW�WR�ZKLFK�DGROHVFHQWV�SULRULWL]H�HFRQRPLF�DVSLUDWLRQV�

ZKHQ�SDLUHG�ZLWK�WKH�DVSLUDWLRQ�RI�KDYLQJ�SHDFHIXO�UHODWLRQV�ZLWK�UHODWLYHV��DQG�ZKHQ�SDLUHG�

ZLWK�WKH�DVSLUDWLRQ�WR�HQJDJH�ZLWK�WKH�ORFDO�FRPPXQLW\���:H�DUH�XQDEOH�WR�WHVW�IRU�SHHU�HIIHFWV�

RQ�WKH�H[WHQW�WR�ZKLFK�DGROHVFHQWV�SULRULWL]H�HFRQRPLF�DVSLUDWLRQV�ZKHQ�SDLUHG�ZLWK�OLYLQJ�LQ�

WKH�SUR[LPLW\�RI�IDPLO\�IULHQGV�GXH�WR�D�SUREOHP�RI�ZHDN�LQVWUXPHQWV�ZLWK�WKLV�SDLU��)RXUWK��ZH�

ILQG�WKDW�WKH�SHHU�HIIHFWV�DUH�VWURQJHU�ZLWK�PRUH�VRFLDO�LQWHUDFWLRQ�DPRQJ�IULHQGV��DQG�ZKHQ�WKH�

LQIRUPDWLRQ�VKDUHG�LV�PRUH�UHOHYDQW�RU�PRUH�LPSRUWDQW�UHODWLYH�WR�RWKHU�VLJQDOV��)LIWK��ZH�ILQG�

QR�SHHU�HIIHFW�RQ�WKH�SHUFHLYHG�FRPSHWLWLRQ�EHWZHHQ�DVSLUDWLRQV��

2XU�VWXG\�LV�UHODWHG�WR�WKH�IROORZLQJ�WZR�VWUDQGV�RI�OLWHUDWXUH��)LUVW��WKH�UROH�RI�DVSLUDWLRQV�

KDV� UHFHLYHG� JURZLQJ� DWWHQWLRQ� DPRQJ� GHYHORSPHQW� HFRQRPLVWV�� 'DOWRQ� HW� DO�� ������� DQG�

*HQLFRW� DQG� 5DM� ������� PRGHO� WKH� LQIOXHQFH� RI� DVSLUDWLRQV� RQ� HIIRUW� DQG� LQYHVWPHQW��

UHVSHFWLYHO\��7KH\�XVH�DVSLUDWLRQV�DV�UHIHUHQFH�SRLQWV�LQ�D�XWLOLW\�IUDPHZRUN��,Q�WKH�PRGHO�RI�

*HQLFRW�DQG�5DM���������HTXLOLEULXP�SUHGLFWLRQV�FUXFLDOO\�GHSHQG�RQ�ZKHWKHU�DVSLUDWLRQV�DUH�

VRFLDO�GHWHUPLQHG��5HFHQW� VWXGLHV�SURYLGH�HYLGHQFH� WKDW� VXSSRUWV� WKDW�DVSLUDWLRQV�DUH� LQGHHG�
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VRFLDOO\�GHWHUPLQHG��%HUQDUG�HW�DO���������IRXQG�LQ�(WKLRSLD�WKDW�ZDWFKLQJ�D�GRFXPHQWDU\�DERXW�

VXFFHVVIXO� SHRSOH� IURP� VLPLODU� FRPPXQLWLHV� LQFUHDVHV� SDUHQWV¶� HGXFDWLRQDO� DVSLUDWLRQV� DQG�

LQYHVWPHQWV� IRU� WKHLU� FKLOGUHQ�� %HDPDQ� HW� DO�� ������� GHPRQVWUDWHG� WKDW� IHPDOH� OHDGHUVKLS�

LQFUHDVHV� DGROHVFHQW� JLUOV¶� FDUHHU� DVSLUDWLRQV� LQ� ,QGLD�� 0DFRXUV� DQG� 9DNLV� ������� XVHG�

JHRJUDSKLFDO�SUR[LPLW\�DQG�FRPPXQLFDWLRQ�SDWWHUQV�WR�DQDO\]H�WKH�UROH�RI�VRFLDO�LQWHUDFWLRQV�LQ�

VKDSLQJ�DVSLUDWLRQV�LQ�1LFDUDJXD��7KH\�IRXQG�WKDW�ORFDO�OHDGHUV�LQIOXHQFH�KRXVHKROGV¶�FDSDFLW\�

WR�DVSLUH��ZKLFK�LQFUHDVHV�SURGXFWLYH�LQYHVWPHQWV���2XU�FRQWULEXWLRQ�WR�WKLV�OLWHUDWXUH�LV�WZRIROG��

:H�IRFXV�RQ� WKH�LQIOXHQFH�RI� µSHHUV¶�UDWKHU� WKDQ� OHDGHUV�RU�UROH�PRGHOV�RQ� WKH�IRUPDWLRQ�RI�

DVSLUDWLRQV��� ,Q� DGGLWLRQ�� ZKLOH� WKH� DERYH�PHQWLRQHG� VWXGLHV� FRQVLGHU� SRWHQWLDO� WUDGH�RIIV�

EHWZHHQ� DVSLUDWLRQV�� WKH\�GR�QRW� WHVW� WKH�H[WHQW� WR�ZKLFK� WKH\� DUH� FRPSHWLQJ�� DQG�KRZ� WKLV�

DIIHFWV� WKH�LQIOXHQFH�RI�SHHUV�RQ�WKH�H[WHQW� WR�ZKLFK�VSHFLILF�DVSLUDWLRQV�DUH�SULRULWL]HG�RYHU�

RWKHUV��

6HFRQG�� D� ODUJH� QXPEHU� RI� VWXGLHV� DQDO\]HV� WKH� LQIOXHQFH� RI� FODVVPDWHV� RQ� LQGLYLGXDO�

EHKDYLRU��$UFLGLDFRQR�HW�DO��������&RKHQ�&ROH�DQG�)OHWFKHU��������'H�*LRUJL�HW�DO��������'H�

3DROD�DQG�6FRSSD�������)HOG�DQG�=|OLW]�������)RUWLQ�DQG�<D]EHFN�������/LQ�������3DWDFFKLQL�

DQG� =HQRX� ������ 3RZHOO�� 7DXUDV� DQG�5RVV�� ������� DQG� D� JURZLQJ� QXPEHU� LQYHVWLJDWH� SHHU�

HIIHFWV� LQ� VRFLDO� QHWZRUNV� �%UDPRXOOp� HW� DO�� ������ &LQJDQR� DQG� 5RVROLD� ������ *ROGVPLWK�

3LQNKDP�DQG� ,PEHQV� ������%XUV]W\Q� HW� DO�� ������ /LQGTXLVW�� 6DXHUPDQQ�� DQG�=HQRX��������

+RZHYHU�� QR� VWXGLHV� ORRN� DW� SHHU� HIIHFWV� LQ� QHWZRUNV� RQ� WKH� FKRLFH� EHWZHHQ� FRPSHWLQJ�

DVSLUDWLRQV��ZKLFK�ZH�GR�LQ�RXU�VWXG\���

7KH�ILQGLQJV�RI�WKLV�SDSHU�KDYH�LPSRUWDQW�VRFLHWDO�DQG�SROLF\�UHOHYDQFH��$GROHVFHQWV�PLJKW�

IDLO� WR� WDNH� XS� HFRQRPLF� RSSRUWXQLWLHV� LI� WKHLU� HFRQRPLF� DVSLUDWLRQV� DUH� VXEGXHG� GXH� WR�

FRPSHWLQJ�VRFLDO�DVSLUDWLRQV��3URJUDPV�WKDW�DLP�WR�VWLPXODWH�DGROHVFHQWV¶�HFRQRPLF�DVSLUDWLRQV�

FDQ�H[SORLW�VRFLDO�QHWZRUNV�WR�FUHDWH�D�PXOWLSOLHU�HIIHFW��VR�WKDW�D�ODUJH�LPSDFW�FDQ�EH�JHQHUDWHG�

E\�WDUJHWLQJ�RQO\�D�OLPLWHG�QXPEHU�RI�DGROHVFHQWV��$V�ZH�GLG�QRW�ILQG�DQ\�SHHU�HIIHFWV�LQ�WKH�

SHUFHLYHG�FRPSHWLWLRQ�EHWZHHQ�DVSLUDWLRQV��ZH�GR�QRW�H[SHFW�WKDW�VRFLDO�QHWZRUNV�FDQ�EH�XVHG�

WR� UHGXFH� WHQVLRQV� EHWZHHQ� HFRQRPLF� DQG� FRPSHWLQJ� VRFLDO� DVSLUDWLRQV�� 7R� UHGXFH� WKHVH�

WHQVLRQV��SROLFLHV�VKRXOG�EH�FRQVLGHUHG�WKDW�LQFUHDVH�PRELOLW\�DQG�VXSSRUW�\RXQJ�SHRSOH�ZKR�

ZDQW�WR�VWDUW�XS�DJULFXOWXUDO�EXVLQHVVHV��

7KH�UHVW�RI�WKH�SDSHU�LV�VWUXFWXUHG�DV�IROORZV��,Q�6HFWLRQ����ZH�SUHVHQW�RXU�UHVHDUFK�GHVLJQ��

ZKLFK�LQFOXGHV�D�WKHRUHWLFDO�IUDPHZRUN�DQG�WKH�PHWKRGV�XVHG��6HFWLRQ���SUHVHQWV�GHVFULSWLYH�

VWDWLVWLFV� ZKLOH� 6HFWLRQ� �� GHVFULEHV� WKH� LGHQWLILFDWLRQ� VWUDWHJ\�� ,Q� 6HFWLRQ� �� ZH� SUHVHQW� WKH�

UHJUHVVLRQ�UHVXOWV��LQFOXGLQJ�UREXVWQHVV�WHVWV�DQG�D�KHWHURJHQHLW\�DQDO\VLV��6HFWLRQ���GLVFXVVHV�

WKH�UHVXOWV�DQG�FRQFOXGHV��



� �
�

��
�

��� 'HVLJQ�

,Q� WKLV� VHFWLRQ��ZH�SUHVHQW� WKH�VWXG\�GHVLJQ��:H�VWDUW�ZLWK�D� WKHRUHWLFDO�PRGHO� WKDW�XVHV� WKH�

FKRLFH�VWUXFWXUH�XVHG�LQ�WKH�HOLFLWDWLRQ�RI� WKH�DVSLUDWLRQV��DQG�KRZ�ZH�H[SHFW�SHHU�HIIHFWV� WR�

LQIOXHQFH� WKHP�� ,W� DOVR� SUHVHQWV� WKH� VWXG\� SRSXODWLRQ� DQG� VDPSOH�� DQG� WKH�PHWKRGV� WR� HOLFLW�

LQGLYLGXDO�DVSLUDWLRQV�DQG�IULHQGVKLS�WLHV��

����� 7KHRUHWLFDO�IUDPHZRUN�

7R�PRGHO�WKH�IRUPDWLRQ�RI�LQGLYLGXDO�DVSLUDWLRQV�DQG�KRZ�WKH\�DUH�LQIOXHQFHG�E\�SHHUV��ZH�

DVVXPH�WKDW�DGROHVFHQWV�VHW�PLG�WHUP�OLIH�JRDOV�E\�PD[LPL]LQJ�D�XWLOLW\�IXQFWLRQ��௜ሺݕ௜ሻ��7KH\�

GR�WKLV�E\�FKRRVLQJ��௜߳ሾͲǡͳሿ��L�H���WKH�ZHLJKW�DVVLJQHG�WR�DVSLUDWLRQ�$�UHODWLYH�WR�DVSLUDWLRQ�%��

,Q�RWKHU�ZRUGV��WKH�XWLOLW\�IXQFWLRQ�PHDVXUHV�WKH�IXWXUH�XWLOLW\��GLVFRXQWHG�WR�WKH�SUHVHQW��WKDW�

LQGLYLGXDO�݅�REWDLQV�ZKHQ�KH�VKH�UHDFKHV�WKH�FRPELQDWLRQ�RI�JRDOV�DV�ZHLJKWHG�E\��௜��$SSO\LQJ�

WKLV� WR� RXU� VHWWLQJ�� ZH� DVVXPH� WKDW� DVSLUDWLRQV� $� DQG� %� UHIHU� WR� HFRQRPLF� DVSLUDWLRQV� DQG�

DVSLUDWLRQV�LQ�WKH�VRFLDO�GRPDLQ��UHVSHFWLYHO\��

7R�PRGHO�WKH�LQIOXHQFH�RI�SHHUV�LQ�IULHQGVKLS�QHWZRUNV�RQ�WKH�ZHLJKW�DVVLJQHG�WR�FRPSHWLQJ�

DVSLUDWLRQV�� ZH� DVVXPH� WKDW� XWLOLW\� LV� ORZHU� WKH� PRUH� RQH¶V� DVSLUDWLRQV� GHYLDWH� IURP� WKH�

DVSLUDWLRQV�RI�IULHQGV��:H�DVVXPH�WKDW�DGROHVFHQWV�GLVFXVV�WKHLU�DVSLUDWLRQV�ZLWK�WKHLU�IULHQGV�

DQG�DGMXVW�WKHLU�DVSLUDWLRQV�LQ�WKH�GLUHFWLRQ�RI�WKH�DVSLUDWLRQV�RI�WKHLU�IULHQGV��7KHUH�PLJKW�EH�

VHYHUDO�PHFKDQLVPV�UHVSRQVLEOH�IRU�WKLV�SHHU�HIIHFW��2QH�RI�WKH�PRVW�LPSRUWDQW�RQHV�UHODWHV�WR�

FRQIRUPLVP��L�H���WKH�ZLOOLQJQHVV�WR�FRQIRUP�WR�WKH�DVSLUDWLRQV�RI�IULHQGV���

7R�IRUPDOL]H�WKLV��ZH�DVVXPH�WKHUH�LV�D�SRSXODWLRQ�RI�݊�LQGLYLGXDOV�ZKR�DUH�FRQQHFWHG�E\�

IULHQGVKLS�WLHV�DV�FDSWXUHG�E\�WKH�݊ ൈ ݊�DGMDFHQF\�PDWUL[�۵� �ሾ�௜௝ሿ��ZKHUH��௜௝� ���LI�LQGLYLGXDO�

݅�FRQVLGHUV�WKDW�LQGLYLGXDO�݆�LV�D�IULHQG��DQG��௜௝� ���RWKHUZLVH���:H�DOVR�H[FOXGH�WKH�SRVVLELOLW\�

RI�VHOI�ORRSV��L�H���௜௜� ����7KH�VHW�RI�݅¶V�IULHQGV�LV�GHQRWHG�DV� ௜ܰ ൌ ൛݆ ് ݅ห�௜௝ ൌ ͳൟ��7KH�VL]H�RI�

௜ܰ�LV�WKHQ��௜ �σ �௜௝௡
௜ஷ௝ ��DQG�DVVXPLQJ�WKDW�WKHUH�DUH�QR�LVRODWHV��L�H���HYHU\RQH�KDV�DW�OHDVW�RQH�

IULHQG���௜ ൐ Ͳ��:H�DVVXPH�WKDW�HDFK�LQGLYLGXDO�L�PD[LPL]HV�WKH�IROORZLQJ�XWLOLW\�IXQFWLRQ��

௜ܷሺ�௜ǡ ௜Ǣିݕ ǡߣ� 
ሻ ൌ �௜ሺݕ௜ሻ െ ௜ߣ ቆݕ௜ െ ݃௜ିଵ෍ �௜௝ݕ௝
௡

௜ஷ௝
ቇ
ଶ

� � � ����

7KH�ILUVW�WHUP���௜ሺݕ௜ሻ��PHDVXUHV�WKH�LQGLYLGXDO�XWLOLW\�REWDLQHG�IURP�WKH�ZHLJKW�DVVLJQHG�WR�

DVSLUDWLRQV�$�DQG�%�ZLWKRXW�SHHU�LQIOXHQFH��DV�H[SODLQHG�DERYH��7KH�VHFRQG�FRPSRQHQW�UHIOHFWV�

WKH� GLVXWLOLW\� RI� GHYLDWLQJ� IURP� WKH� PHDQ� DVSLUDWLRQ� ZHLJKWV� RI� IULHQGV�� FDSWXUHG� E\�
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݃௜ିଵ෍ �௜௝ݕ௝
௡

௜ஷ௝
��7KH�SDUDPHWHUߣ�௜ ൐ Ͳ�UHIOHFWV�WKH�VWUHQJWK�RI�WKH�EHKDYLRUDO�LQIOXHQFH�RI�WKH�

GHYLDWLRQ�IURP�RWKHUV¶�FKRLFHV��DQG�WKH�ODUJHU�WKLV�SDUDPHWHU�WKH�PRUH�WKLV�VHFRQG�FRPSRQHQW�

LQIOXHQFHV�WKH�ZHLJKWV�LQGLYLGXDO�L�DVVLJQV�WR�DVSLUDWLRQV�$�DQG�%��

$V�HDFK�LQGLYLGXDO�݅�KDV�LQGLYLGXDO�VSHFLILF�QHWZRUNV��WKH�VHFRQG�WHUP�LV�KHWHURJHQHRXV��

)RU�D�JLYHQߣ�௜�� WKH�XWLOLW\�RI�LQGLYLGXDO�݅�GHFUHDVHV�ZLWK�WKH�GHYLDWLRQ�IURP�WKH�PHDQ�ZHLJKW�

DVVLJQHG�WR�DVSLUDWLRQ�$�RI�WKH�LQGLYLGXDO�VSHFLILF�QHWZRUN�RI�IULHQGV�RI�LQGLYLGXDO�݅��8VLQJ�WKH�

ILUVW�RUGHU� FRQGLWLRQ� RI� XWLOLW\� PD[LPL]DWLRQ�� WKH� RSWLPDO� �כ௜ݕ LV� REWDLQHG� E\� IXOILOOLQJ� WKH�

IROORZLQJ�FRQGLWLRQ��

�௜Ԣሺݕ௜כሻ ൌ�ʹ ௜ߣ ቆݕ௜כ െ ݃௜ିଵ෍ �௜௝ݕ௝
௡

௜ஷ௝
ቇ� � � � � ����

:H�GLVWLQJXLVK�WKH�IROORZLQJ�WZR�FDVHV��

&DVH�����௜ԢԢሺǤ ሻ ൌ�Ͳ�

$Q�LQFUHDVH��GHFUHDVH��LQ�WKH�DYHUDJH�ZHLJKW�JLYHQ�WR�$�E\�WKH�IULHQGV�RI�LQGLYLGXDO�݅�GHFUHDVHV�

�LQFUHDVHV�� WKH� ULJKW�KDQG�VLGH�RI�HTXDWLRQ� �����7R�PDLQWDLQ� WKH�HTXDOLW\�RI�HTXDWLRQ� �כ௜ݕ�����

QHHGV�WR�LQFUHDVH��GHFUHDVH��� ,Q�RWKHU�ZRUGV�� WKH�SHHU�HIIHFWV�FKDQJH�WKH�ZHLJKW� LQGLYLGXDO� L�

DVVLJQV�WR�$�DQG�%�LQ�WKH�GLUHFWLRQ�RI�WKH�DYHUDJH�ZHLJKW�DPRQJ�KLV�KHU�SHHUV���

&DVH�����௜ԢԢሺǤ ሻ ൏�Ͳ�

8QGHU� WKLV�DVVXPSWLRQ��D�FKDQJH� LQݕ�௜כ�DOVR�FKDQJHV� WKH� OHIW�KDQG�VLGH�RI�HTXDWLRQ������7KLV�

ZHDNHQV�WKH�SHHU�HIIHFW�EXW�GRHV�QRW�UHPRYH�LW��$JDLQ��WKH�ULJKW�KDQG�VLGH�GHFUHDVHV��LQFUHDVHV��

ZLWK�D�KLJKHU��ORZHU��PHDQ�ZHLJKW�JLYHQ�WR�$�E\�WKH�IULHQGV�RI�LQGLYLGXDO�݅��7R�PDLQWDLQ�WKH�

HTXDOLW\�RI�HTXDWLRQ����ݕ��௜כ�QHHGV�WR�LQFUHDVH��GHFUHDVH��ZKLFK�LQFUHDVHV��GHFUHDVHV��WKH�ULJKW�

KDQG�VLGH��+RZHYHU��DV�LW�DOVR�GHFUHDVHV��LQFUHDVHV��WKH�OHIW�KDQG�VLGH��WKH�UHTXLUHG�FKDQJH�LQ�

�כ௜ݕ LV�VPDOOHU�WKDQ�LQ�FDVH����,Q�VXP��LQ�ERWK�FDVHV��WKH�DYHUDJH�ZHLJKW�DVVLJQHG�WR�$�E\�WKH�

IULHQGV�RI�LQGLYLGXDO�L�KDV�D�SRVLWLYH�LQIOXHQFH�RQ�WKH�ZHLJKW�LQGLYLGXDO�L�DVVLJQV�WR�$��

7ZR�IXUWKHU�QRWHV�DUH�LPSRUWDQW�WR�FRQVLGHU�ZKHQ�ZH�HPSLULFDOO\�WHVW�WKLV�PRGHO��)LUVW��QRWH�

WKDW� WKH� FKRLFH� VWUXFWXUH� LQ� RXU� WKHRUHWLFDO� PRGHO� DVVXPHV� WKDW� DVSLUDWLRQV� $� DQG� %� DUH�

FRPSHWLQJ��,Q�RWKHU�ZRUGV��ZH�DVVXPH�WKDW�ERWK�DVSLUDWLRQV�FDQQRW�EH�IXOO\�DFKLHYHG�DW�WKH�VDPH�

WLPH��DQG�WKDW�DQ�LQFUHDVH�LQ�WKH�ZHLJKW�DVVLJQHG�WR�RQH�RI�WKHP�FRPHV�ZLWK�D�GHFUHDVH�LQ�WKH�

ZHLJKW�DVVLJQHG�WR�WKH�RWKHU�RQH��2QH�PLJKW�DUJXH��KRZHYHU��WKDW�LW�LV�SRVVLEOH�WKDW�DVSLUDWLRQV�
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DUH� LQGHSHQGHQW� RU� HYHQ� FRPSOHPHQWDU\��:KHWKHU� WKH� DVVXPSWLRQ� RI� FRPSHWLQJ� DVSLUDWLRQV�

KROGV�LV�DQ�HPSLULFDO�PDWWHU��ZKLFK�ZH�ZLOO�WHVW�LQ�WKH�HPSLULFDO�VHFWLRQ��

6HFRQG��RXU�PRGHO�DOORZV�IRU�WKH�SRVVLELOLW\�WKDWߣ�௜�YDULHV�DFURVV�VXEMHFWV��,I�ZH�DVVXPH�

WKDWߣ�௜� LV� D� IXQFWLRQ� RI� D� VHW� RI� LQGLYLGXDO� FKDUDFWHULVWLFV�ܺ௜�� VXFK� WKDWߣ�௜ ൌ ݂ሺܺ௜ሻ��ZH� FDQ�

GHYHORS�PRUH�VSHFLILF�SUHGLFWLRQV�DERXW�WKH�PHFKDQLVPV�EHKLQG�WKH�SHHU�HIIHFWV��,W�LV�SODXVLEOH�

WKDW�WKH�VWUHQJWK�RI�WKH�SHHU�HIIHFW�LQFUHDVHV�ZLWK�WKH�DPRXQW�RI�LQIRUPDWLRQ�WUDQVPLWWHG��WKH�

H[WHQW�WR�ZKLFK�WKH�LQIRUPDWLRQ�LV�UHOHYDQW�WR�WKH�UHFHLYHU��DQG�WKH�LPSRUWDQFH�RI�WKH�LQIRUPDWLRQ�

UHODWLYH�WR�FRPSHWLQJ�VRXUFHV�RI�LQIRUPDWLRQ��7KH�VWUHQJWK�RI�HDFK�RI�WKHVH�PHFKDQLVPV�PLJKW�

GHSHQG� RQ� LQGLYLGXDO� FKDUDFWHULVWLFV�� )RU� H[DPSOH�� SHHU� HIIHFWV� PLJKW� EH� VWURQJHU� DPRQJ�

VWXGHQWV�ZKR�SDUWLFLSDWH�LQ�H[WUD�FXUULFXODU�DFWLYLWLHV�DV�WKH\�KDYH�PRUH�VRFLDO�LQWHUDFWLRQ�DQG�

KHQFH�UHFHLYH�PRUH�LQIRUPDWLRQ��,Q�WKH�HPSLULFDO�VHFWLRQ��ZH�ZLOO�LGHQWLI\�D�VHW�RI�LQGLYLGXDO�

FKDUDFWHULVWLFV� WKDW� ZH� H[SHFW� WR� FRUUHODWH� ZLWK� WKHVH� PRUH� VSHFLILF� PHFKDQLVPV�� :H� QH[W�

VXPPDUL]H�WKH�PDLQ�SUHGLFWLRQV��

3UHGLFWLRQ����7KH�ZHLJKW�DVVLJQHG�WR�$�E\�WKH�IULHQGV�RI�LQGLYLGXDO�L�KDV�D�SRVLWLYH�LQIOXHQFH�

RQ�WKH�ZHLJKW�LQGLYLGXDO�L�DVVLJQV�WR�$��

3UHGLFWLRQ� ���:H� H[SHFW� LPSRUWDQW� KHWHURJHQHLW\� LQ� WKH� VWUHQJWK� RI� WKLV� SHHU� HIIHFW� DORQJ�

LQGLYLGXDO� FKDUDFWHULVWLFV� RI� WKH� UHFHLYHU� WKDW� LQIOXHQFH� WKH� DPRXQW� DQG� UHOHYDQFH� RI� WKH�

LQIRUPDWLRQ�VKDUHG�E\�SHHUV��

����� 6WXG\�SRSXODWLRQ�DQG�VDPSOH�

)RU�WKLV�VWXG\��ZH�VHOHFWHG�WKH�XUEDQ�0EDOH�GLVWULFW�DQG�UXUDO�6LURQNR�GLVWULFW�LQ�HDVWHUQ�

8JDQGD��,Q�WKLV�UHJLRQ��RQH�WKLUG�RI�WKH�SRSXODWLRQ�OLYHV�EHORZ�WKH�QDWLRQDOO\�GHILQHG�SRYHUW\�

OLQH�EDVHG�RQ�WKH�FRVW�RI�FDORULF�QHHGV�DQG�QRQ�IRRG�QHHGV���$OPRVW�KDOI�RI�WKH�SRSXODWLRQ�LV�

\RXQJHU� WKDQ� ��� \HDUV� ROG�� DQG� ���� LV�ZRUNLQJ� LQ� VXEVLVWHQFH� DJULFXOWXUH��ZKLFK� LQFOXGHV�

IDUPLQJ�FRIIHH�EHDQV��PDL]H��VZHHW�SRWDWR��DQG�EDQDQDV��8JDQGD�%XUHDX�RI�6WDWLVWLFV�������

�������7KH�SRSXODWLRQ�GHQVLW\�LV�WKH�VHFRQG�KLJKHVW�LQ�WKH�FRXQWU\��8JDQGD�%XUHDX�RI�6WDWLVWLFV�

�������

:H�XVH�D�VDPSOH�RI�VL[WK�IRUP�VWXGHQWV�IURP�D�UDQGRP�VHOHFWLRQ�RI�VHFRQGDU\�VFKRROV�LQ�

ERWK�GLVWULFWV��:H�FKRRVH�VL[WK�IRUP�KLJK�VFKRRO�VWXGHQWV��IRU�WKH�IROORZLQJ�UHDVRQV��)LUVW��WKH\�

DUH�WKH�PRVW�VHQLRU�VWXGHQWV�LQ�WKH�8JDQGDQ�KLJK�VFKRRO�V\VWHP��H[SHFWHG�WR�EH�FRQWHPSODWLQJ�

ORQJ�WHUP��IXWXUH�LPSDFWLQJ�OLIH�GHFLVLRQV�OLNH�PDUULDJH��HPSOR\PHQW��IXUWKHU�HGXFDWLRQ��HWF��

$W�WKH�VDPH�WLPH��DQG�LQ�FRQWUDVW�WR�PDQ\�RI�WKHLU�QRQ�VFKRRO�JRLQJ�SHHUV��WKH\�KDYH�QRW�PDGH�

VXFK�GHFLVLRQV�\HW��7KLV�HQVXUHV�WKDW�WKH�HOLFLWDWLRQ�RI�SUHIHUHQFHV�EHWZHHQ�DVSLUDWLRQV�LV�QRW�
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ELDVHG�E\�DQ\�DFFRPSOLVKPHQWV�RU�GHFLVLRQV�WKH\�KDYH�PDGH�LQ�WKH�SDVW�±�IRU�H[DPSOH�YLD�SRVW�

UDWLRQDOL]DWLRQ��6HFRQG��DV�VWXGHQWV�DUH�SK\VLFDOO\�SUHVHQW�DW�VFKRRO�PRVW�RI�WKHLU�WLPH��WKH\�WHQG�

WR� LQWHUDFW�PRUH� IUHTXHQWO\�ZLWK� IHOORZ� VWXGHQWV� WKDQ�ZLWK� QRQ�VFKRRO� JRLQJ� SHHUV��:H�FDQ�

WKHUHIRUH�DVVXPH�WKDW�PDQ\��LI�QRW�PRVW��RI�WKHLU�IULHQGV�FRPH�IURP�WKHLU�VFKRRO��*DYLULD�DQG�

5DSKDHO��������7KLUG��IULHQGVKLS�QHWZRUNV�ZLWKLQ�D�VFKRRO�FODVV�DUH�UHODWLYHO\�VWDEOH�DQG�KDYH�

FOHDUO\�GHILQHG�ERXQGDULHV��7KLV�LV�LPSRUWDQW��DV�RXU�LGHQWLILFDWLRQ�VWUDWHJ\�UHTXLUHV�LQIRUPDWLRQ�

RQ�WKH�IXOO�QHWZRUN��IRU�ZKLFK�ZH�QHHG�WR�LQWHUYLHZ�DOO�QRGHV�LQ�WKH�QHWZRUN��:RUNLQJ�ZLWK�

VWXGHQWV�ZKR�FDQ�EH�FRQYHQHG�DW�VFKRRO�KDV�REYLRXV�DGYDQWDJHV�LQ�WHUPV�RI�UHFUXLWPHQW��

7KH�VDPSOLQJ�ZDV�RUJDQL]HG�DV�IROORZV��,Q�D�ILUVW�VWHS��ZH�UDQGRPO\�VHOHFWHG�HOHYHQ�FODVVHV�

IURP�D� OLVW�RI� VL[WK� IRUP�FODVVHV�SURYLGHG�E\� ORFDO�RIILFLDOV� LQ�ERWK�GLVWULFWV��:H� LPSRVHG�D�

PLQLPXP�FODVV�VL]H�RI����VWXGHQWV�DQG� WR�NHHS� WKH�HOLFLWDWLRQ�RI� IULHQGVKLS� WLHV�PDQDJHDEOH�

�UHVSRQGHQWV�ZHUH�DVNHG�WR�JR�WKURXJK�WKH�HQWLUH�OLVW�RI�FODVVPDWHV�WR�LGHQWLI\�WKHLU�IULHQGV��ZH�

UHPRYHG�FODVVHV�ZLWK�PRUH�WKDQ�����VWXGHQWV�IURP�WKH�VDPSOLQJ�IUDPH��7KHVH�VHOHFWLRQ�FULWHULD�

JHQHUDWHG�D�VDPSOLQJ�IUDPH�RI���VL[WK�IRUP�FODVVHV�LQ�UXUDO�6LURQNR�DQG����VHQLRU�VL[WK�IRUP�

FODVVHV�LQ�XUEDQ�0EDOH��IURP�ZKLFK�ZH�UDQGRPO\�VHOHFWHG�VL[�FODVVHV�LQ�6LURQNR�DQG�ILYH�FODVVHV�

LQ�0EDOH��� ,Q�D�VHFRQG�VWHS��ZH�UHFUXLWHG�DOO�VWXGHQWV� LQ�HDFK�RI� WKH�HOHYHQ�VHOHFWHG�FODVVHV��

ZKLFK�UHVXOWHG�LQ�D�WRWDO�VDPSOH�RI�������

����� (OLFLWDWLRQ�RI�DVSLUDWLRQV�DQG�IULHQGVKLS�WLHV�

7R�HOLFLW�DVSLUDWLRQV��ZH�RUJDQL]HG�WZR�SKDVHV�RI�ILHOGZRUN��,Q�WKH�ILUVW�SUHSDUDWRU\�VWDJH��

ZH�FRQGXFWHG����RSHQ�HQGHG�LQWHUYLHZV�ZLWK�\RXQJ�PHQ�DQG�ZRPHQ�LQ�WKH�XUEDQ�0EDOH�GLVWULFW�

DQG�WKH�UXUDO�6LURQNR�GLVWULFW�WR�REWDLQ�LQVLJKWV�LQWR�SRWHQWLDO�WUDGH�RIIV�DPRQJ�DVSLUDWLRQV��:H�

SXUSRVLYHO\�VHOHFWHG�UHVSRQGHQWV�IURP�UXUDO�DQG�XUEDQ�DUHDV��UDQJLQJ�IURP�\RXQJ�WHHQDJHUV�WR�

ROGHU� DGROHVFHQWV���� 5HVSRQGHQWV� ZHUH� DVNHG� KRZ� WKH\� ZRXOG� GHILQH� DVSLUDWLRQV�� ZKDW�

DVSLUDWLRQV�WKH\�KDG��DQG�ZKDW�WUDGH�RIIV�WKH\�WKRXJKW�H[LVWHG�DPRQJ�WKHLU�DVSLUDWLRQV��)URP�

WKHLU� UHVSRQVHV�� ZH� OHDUQHG� WKDW� HFRQRPLF� DVSLUDWLRQV� ZHUH� YHU\� LPSRUWDQW� WR� WKHP�� 7KH\�

UHYROYHG�DURXQG�DFFXPXODWLQJ�ZHDOWK��H�J���RZQLQJ�D�KRXVH��D�PRWRUELNH��ODQG���EXW�DOVR�DURXQG�

REWDLQLQJ�DXWRQRP\��DQG�QRW�KDYLQJ�WR� UHO\�RQ�RWKHUV��$VSLUDWLRQV�WKDW�FRPSHWHG�ZLWK�WKHVH�

HFRQRPLF� DVSLUDWLRQV� LQFOXGHG� LVVXHV� RI� SHDFHIXO� UHODWLRQV� ZLWK� UHODWLYHV�� FRPPXQLW\�

HQJDJHPHQW��PDUULDJH� DQG� IHUWLOLW\�� DQG� HGXFDWLRQ��5HVSRQGHQWV� H[SODLQHG� KRZ� WKH\� KDG� WR�

FKRRVH�EHWZHHQ�HFRQRPLF� DVSLUDWLRQV� DQG� WKHVH� DOWHUQDWLYH�DVSLUDWLRQV�� DQG� WKH\� UHIHUUHG� WR�

SHHUV�ZKR�KDG�EHHQ�VWUXJJOLQJ�ZLWK�WKLV���

,Q�D�VHFRQG�VWDJH��ZH�GHYHORSHG�D�TXHVWLRQQDLUH��*XLGHG�E\�WKH�HYLGHQFH�REWDLQHG�LQ�WKH�

ILUVW�SKDVH�RI�WKH�ILHOGZRUN��ZH�FUHDWHG�SDLUV�RI�DVSLUDWLRQV�WKDW�ZH�H[SHFWHG�WR�EH�FRPSHWLQJ�
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ZLWK� RQH� DQRWKHU�� :H� XVHG� WKLV� TXHVWLRQQDLUH� WR� HOLFLW� WKH� LQGLYLGXDO� SUHIHUHQFHV� EHWZHHQ�

FRPSHWLQJ� DVSLUDWLRQV� RI� D� VDPSOH� RI� VWXGHQWV�� 7KH� UHVSRQGHQWV�ZHUH� DVNHG� WR� DOORFDWH� WHQ�

WRNHQV�EHWZHHQ�WKH�WZR�DVSLUDWLRQV�LQ�HDFK�SDLU��DQG�WR�DOORFDWH�PRUH�WRNHQV�WKH�VWURQJHU�WKH\�

SUHIHUUHG�RQH�DVSLUDWLRQ�WR�WKH�RWKHU��VHH�$SSHQGL[�&�IRU�WKH�H[DFW�IRUPXODWLRQ�RI�WKH�TXHVWLRQV���

$V� D� UHVXOW�� UHVSRQVHV� FDSWXUH� ZKLFK� DVSLUDWLRQ� LV� SUHIHUUHG� RYHU� WKH� RWKHU�� DV� ZHOO� DV� WKH�

LQWHQVLW\�RI�WKH�SUHIHUHQFH��7KH�XVH�RI�WHQ�WRNHQV�UHVXOWV�LQ�D�UHVSRQVH�VFDOH�RI�HOHYHQ�FDWHJRULHV��

ZKLFK�GHOLYHUV�JRRG�PHDVXUHPHQW�YDOLGLW\�IRU�JUDGHG�FRPSDULVRQV��'H�%HXFNHODHU��7RRQHQ��

DQG�'DYLGRY��������7KH�WHFKQLTXH�GRHV�QRW�IRUFH�UHVSRQGHQWV�WR�FKRRVH�EHWZHHQ�DVSLUDWLRQV��

DOORZLQJ�LQGLIIHUHQFH�DV�D�UHVSRQVH�RSWLRQ����

7KH�TXHVWLRQQDLUH�DOVR�HOLFLWHG�WKH�VWXGHQWV¶�SHUFHLYHG�GHJUHH�RI�FRPSHWLWLRQ�EHWZHHQ�WKH�

SDLUHG� DVSLUDWLRQV�� XVLQJ� D� ILYH�SRLQW� /LNHUW� VFDOH� UDQJLQJ� IURP� FRPSOHWHO\� GLVDJUHH� ����� WR�

FRPSOHWHO\�DJUHH������:H�XVH�WKLV�LQIRUPDWLRQ�WR�WHVW�WKH�DVVXPSWLRQ�WKDW�WKH�SDLUHG�DVSLUDWLRQV�

DUH�FRPSHWLQJ��1RWH�WKDW�WKH�VHOHFWLRQ�RI�DVSLUDWLRQV�DQG�KRZ�WKH\�DUH�SDLUHG�ZDV�EDVHG�RQ�WKH�

HYLGHQFH�FROOHFWHG�ZLWK�D�OLPLWHG�QXPEHU�RI�RSHQ�HQGHG�LQWHUYLHZV�DQG�WKDW�SURSHU�VFUXWLQ\�RI�

WKH� DVVXPSWLRQ� WKDW� WKH\� DUH� FRPSHWLQJ� LV� UHTXLUHG�� 7KLV� LV� LPSRUWDQW�� DV� WKH� SUHIHUHQFH�

HOLFLWDWLRQ�PLJKW�QRW�EH�DFFXUDWH��LI�UHVSRQGHQWV�WKLQN�WKH\�FRXOG�DFKLHYH�ERWK�DVSLUDWLRQV�LQ�D�

SDLU����

7R�LGHQWLI\�SRWHQWLDO�SHHU�HIIHFWV�RQ�WKH�H[WHQW�WR�ZKLFK�DGROHVFHQWV�SULRULWL]H�HFRQRPLF�

DVSLUDWLRQV�RYHU�FRPSHWLQJ�DVSLUDWLRQV�LQ�WKH�VRFLDO�GRPDLQ��ZH�HOLFLWHG�IULHQGVKLS�WLHV�XVLQJ�DQ�

H[KDXVWLYH�OLVW�RI�FODVVPDWHV��6WXGHQWV�ZHUH�DVNHG�WR�LQGLFDWH�ZKRP�RI�WKHLU�FODVVPDWHV�WKH\�

FRQVLGHUHG�IULHQGV�E\�SXWWLQJ�PDUNV�EHKLQG�WKHLU�QDPHV����:H�GLG�QRW�LPSRVH�D�OLPLW�RQ�WKH�

QXPEHU�RI�IULHQGV��VR�WKDW�ZH�FRXOG�FDSWXUH�WKH�HQWLUH�IULHQGVKLS�QHWZRUN�RI�HDFK�UHVSRQGHQW��

7KH�TXHVWLRQQDLUH�ZDV�VHOI�FRPSOHWHG�LQ�DQ�LQWHUYLHZ�URRP�DW�WKH�VFKRRO��:H�GLG�QRW�OHW�

PRUH� WKDQ� VL[�SDUWLFLSDQWV� LQ� WKLV� URRP�DW� WKH� VDPH� WLPH��$IWHU� D�SDUWLFLSDQW� FRPSOHWHG� WKH�

TXHVWLRQQDLUH�� D� QHZ� UHVSRQGHQW� ZDV� FDOOHG�� 6XUYH\� TXHVWLRQV� ZHUH� SRVHG� LQ� (QJOLVK�� DQG�

SDUWLFLSDQWV�WRRN�DSSUR[LPDWHO\����PLQXWHV�WR�DQVZHU�DOO�TXHVWLRQV��7ZR�8JDQGDQ�DVVLVWDQWV�

FDOOHG� SDUWLFLSDQWV� LQWR� WKH� LQWHUYLHZ� URRP� DQG� SURYLGHG� LQVWUXFWLRQV� DQG� DVVLVWDQFH� ZKHQ�

UHTXHVWHG��

��� 'HVFULSWLYHV�

7R�REWDLQ� D� ILUVW� LGHD�RI� WKH�YDULDWLRQ� DQG�FRUUHODWLRQV� RI� WKH�PDLQ�YDULDEOHV�RI� LQWHUHVW��ZH�

SUHVHQW�D�VHW�RI�GHVFULSWLYH�VWDWLVWLFV��$IWHU�D�GHVFULSWLRQ�RI�VRFLR�HFRQRPLF�FKDUDFWHULVWLFV�RI�

WKH�SDUWLFLSDQWV��ZH�ORRN�DW�WKH�HOLFLWHG�DVSLUDWLRQV��DQG�KRZ�WKH\�FRUUHODWH�DPRQJ�IULHQGV��:H�

DOVR�WHVW�ZKHWKHU�WKH�DVSLUDWLRQV�DUH�FRPSHWLQJ�ZLWKLQ�WKH�GLIIHUHQW�SDLUV��



� �
�

���
�

����� 6RFLR�HFRQRPLF�FKDUDFWHULVWLFV�

7R� LQYHVWLJDWH� SHHU� HIIHFWV� LQ� IULHQGVKLS� QHWZRUNV� RQ� WKH� FKRLFH� EHWZHHQ� FRPSHWLQJ�

DVSLUDWLRQV��ZH�HOLFLWHG�WKH�IULHQGVKLS�WLHV�RI�DOO�����VXEMHFWV��������RXW�RI��������SRWHQWLDO�WLHV�

DUH�UHSRUWHG�WR�EH�IULHQGVKLS�WLHV��������7KLV�LPSOLHV�WKDW�D�SDUWLFLSDQW�QRPLQDWHV�RQ�DYHUDJH�

���IULHQGV��)LJXUH�$���LQ�WKH�$SSHQGL[�SUHVHQWV�WKH�GLVWULEXWLRQ�RI�WKH�QXPEHU�RI�QRPLQDWHG�

IULHQGV�LQ�WKH�VDPSOH�DQG�)LJXUH�$���GRHV�VR�SHU�FODVV��JLYHQ�WKDW�FODVV�VL]HV�GLIIHU�JUHDWO\��:H�

UHPRYHG����VXEMHFWV�������EHFDXVH�WKH\�GLG�QRW�KDYH�DQ\�IULHQGV������RU�KDG�IULHQGV�EXW�QR�

LQGLUHFW�IULHQGV�ZKR�DUH�QRW�GLUHFW�IULHQGV��L�H���VR�FDOOHG�µQRQ�RYHUODSSLQJ�IULHQGV¶������:H�GLG�

VR�� DV� RXU� LGHQWLILFDWLRQ� VWUDWHJ\� �SUHVHQWHG� LQ� WKH� QH[W� VHFWLRQ�� UHOLHV� RQ� D� VHW� RI� QRQ�

RYHUODSSLQJ�IULHQGV��$OO� UHPDLQLQJ�VXEMHFWV� LQ�WKH�VDPSOH�KDYH�DW� OHDVW�RQH�QRQ�RYHUODSSLQJ�

IULHQG��7KLV�OHDGV�WR�D�VDPSOH�RI��������

�

7DEOH����'HVFULSWLYH�VWDWLVWLFV�RI�VRFLRHFRQRPLF�FKDUDFWHULVWLFV�

9DULDEOH� 0HDQ���SHUFHQWDJH�

0EDOH�UHVLGHQFH��XUEDQ�� ����
)HPDOH� ����
7RWDO�QXPEHU�RI�VLEOLQJV� ������������

%RWK�SDUHQWV�KDYH�ORZ�OHYHOV�RI�HGXFDWLRQ� ����
%RWK�SDUHQWV�DOLYH� ����
%DJLVX�WULEH� ����
%RUQ�DJDLQ�UHOLJLRQ� ����
,VODP�UHOLJLRQ� ����
7DNHV�FDUH�RI�FKLOGUHQ���HOGHUO\���VLFN�LQ�KRXVHKROG� ����
(QJDJHV�LQ�VSRUWV�DV�H[WUDFXUULFXODU�DFWLYLW\� ����
+DV�ER\�JLUOIULHQG� ����
79�DV�PRVW�LPSRUWDQW�VRXUFH�RI�QHZV� ����
,QWHUQHW�DV�PRVW�LPSRUWDQW�VRXUFH�RI�QHZV� ����
%XVLQHVV�DV�PRVW�LPSRUWDQW�HFRQRPLF�DFWLYLW\�RI�IDWKHU� ����
%XVLQHVV�DV�PRVW�LPSRUWDQW�HFRQRPLF�DFWLYLW\�RI�PRWKHU� ����
)DUPLQJ�DV�PRVW�LPSRUWDQW�HFRQRPLF�DFWLYLW\�RI�IDWKHU� ����
)DUPLQJ�DV�PRVW�LPSRUWDQW�HFRQRPLF�DFWLYLW\�RI�PRWKHU� ����
6DODULHG�MRE�DV�PRVW�LPSRUWDQW�HFRQRPLF�DFWLYLW\�RI�IDWKHU� ����
6DODULHG�MRE�DV�PRVW�LPSRUWDQW�HFRQRPLF�DFWLYLW\�RI�PRWKHU� ����
3HUFHQWDJH�RI�VWXGHQWV�LQ�FODVV�UHSRUWHG�DV�IULHQGV� ��������������
1XPEHU�RI�IULHQGV� �������������

1RWHV��1� ������6WDQGDUG�GHYLDWLRQ�EHWZHHQ�SDUHQWKHVHV���

��

7DEOH���SUHVHQWV�LPSRUWDQW�VRFLRHFRQRPLF�FKDUDFWHULVWLFV�RI�WKH�����VXEMHFWV�LQ�WKH�VDPSOH��

0RUH�WKDQ�KDOI�RI�WKH�VXEMHFWV�OLYH�LQ�0EDOH��*LUOV�UHSUHVHQW�����RI�WKH�VDPSOH��2Q�DYHUDJH��
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SDUWLFLSDQWV�KDYH�PRUH�WKDQ�VL[�VLEOLQJV������RI�WKH�VXEMHFWV�KDYH�D�PRWKHU�DQG�IDWKHU�ZKR�

DWWDLQHG� QR� IRUPDO� HGXFDWLRQ� RU� RQO\� SULPDU\� HGXFDWLRQ�� ZKLFK� ZH� ODEHO� DV� µORZ� OHYHOV� RI�

HGXFDWLRQ¶������RI�WKH�VXEMHFWV�EHORQJV�WR�WKH�%DJLVX�WULEH������UHSRUWV�WKDW�WKH\�WDNH�FDUH�RI�

FKLOGUHQ��HOGHUO\�RU�WKH�VLFN�LQ�WKH�KRXVHKROG��0RUHRYHU������LGHQWLILHV�DV�ERUQ�DJDLQ�&KULVWLDQ�

DQG�����DV�0XVOLP��0RVW� VWXGHQWV� ������HQJDJH� LQ� VSRUWV� DV� DQ� H[WUDFXUULFXODU�DFWLYLW\� DW�

VFKRRO��DQG�PRUH�WKDQ�KDOI�RI�WKH�VXEMHFWV�KDYH�D�ER\��RU�JLUOIULHQG������VWLOO�KDYH�ERWK�SDUHQWV�

DOLYH��7KH�WDEOH�DOVR�UHSRUWV�RQ�VRPH�VRXUFHV�RI�QHZV��ZKLFK�ZH�ZLOO�ODWHU�XVH�WR�FRQWURO�IRU�

H[SRVXUH�LQ�WKH�DQDO\VHV��,Q�WHUPV�RI�HPSOR\PHQW�RQH�WKLUG�RI�WKH�VWXGHQWV�UHSRUW�WKDW�IDUPLQJ�

LV�WKH�PRVW�LPSRUWDQW�LQFRPH�JHQHUDWLQJ�DFWLYLW\�RI�WKHLU�IDWKHU��IROORZHG�E\�UXQQLQJ�D�EXVLQHVV�

������DQG�VDODULHG�HPSOR\PHQW������������DOVR�LQGLFDWH�WKDW�WKHLU�PRWKHUV�DUH�LQYROYHG�LQ�

IDUPLQJ�DV�PRVW�LPSRUWDQW�LQFRPH�JHQHUDWLQJ�DFWLYLW\��IROORZHG�E\�UXQQLQJ�D�EXVLQHVV�������

DQG�VDODULHG�HPSOR\PHQW����������

����� $VSLUDWLRQV�DQG�SHUFHLYHG�FRPSHWLWLRQ�

7DEOH���SUHVHQWV�VWDWLVWLFV�RQ�WKH�ZHLJKWV�JLYHQ�WR�WKH�DVSLUDWLRQV�LQ�HDFK�SDLU�DV�ZHOO�DV�WKH�

SHUFHLYHG� FRPSHWLWLRQ� EHWZHHQ� WKH� SDLUHG� DVSLUDWLRQV�� 7KH� ILUVW� FROXPQ� SUHVHQWV� WKH� PHDQ�

SHUFHLYHG�OHYHO�RI�FRPSHWLWLRQ�LQ�HDFK�SDLU��8VLQJ�D�W�WHVW��ZH�ILQG�WKDW�WKH�PHDQ�VFRUHV�LQ�WKH�

WKUHH�SDLUV�DUH�VLJQLILFDQWO\�ODUJHU�WKDQ����ZKLFK�ZDV�ODEHOOHG�µQHLWKHU�DJUHH�QRU�GLVDJUHH¶�LQ�WKH�

TXHVWLRQQDLUH��7KLV�FRQILUPV�RXU�DVVXPSWLRQ�WKDW�DGROHVFHQWV�FRQVLGHU�WKH�SDLUV�RI�DVSLUDWLRQV�

DV�FRPSHWLQJ��

7R�WHVW�ZKHWKHU�WKH�UHVSRQGHQWV�KDYH�D�FOHDU�SUHIHUHQFH�IRU�RQH�RI�WKH�DVSLUDWLRQV�LQ�D�SDLU��

ZH�ORRN�DW�WKH�PHDQ�RXWVSRNHQQHVV�SHU�SDLU�RI�DVSLUDWLRQV��PHDVXUHG�DV�WKH�DEVROXWH�GLVWDQFH�

IURP�WKH�LQGLIIHUHQFH�SRLQW�RI�ILYH��7KH�UHVXOWV�DUH�SUHVHQWHG�LQ�WKH�VHFRQG�FROXPQ��8VLQJ�D�

RQH�VLGHG�W�WHVW��ZH�ILQG�WKDW�LQ�DOO�WKUHH�SDLUV�WKH�PHDQ�RXWVSRNHQQHVV�LV�VLJQLILFDQWO\�KLJKHU�

WKDQ�]HUR��7KLV�LQGLFDWHV�WKDW�RQ�DYHUDJH�UHVSRQGHQWV�KDYH�D�FOHDU�SUHIHUHQFH�LQ�HDFK�SDLU��

7KH�WKLUG�FROXPQ�SUHVHQWV�WKH�PHDQ�DVSLUDWLRQ�ZHLJKWV��1RWH�WKDW�RQO\�WKH�ZHLJKW�UHIHUULQJ�

WR�WKH�ILUVW�DVSLUDWLRQ�LQ�HDFK�SDLU�LV�SUHVHQWHG��L�H���WKH�DVSLUDWLRQ�RI�µHFRQRPLF�LQGHSHQGHQFH¶���

DV� WKH� JUDGHG� SDLUHG� FRPSDULVRQ� WHFKQLTXH�PDNHV� WKDW� WKH� VFRUHV� RI� WKH� SDLUHG� DVSLUDWLRQV�

FRUUHODWH�SHUIHFWO\��8VLQJ�D�WZR�VLGHG�W�WHVW��ZH�ILQG�WKDW�LQ�WKH�VHFRQG�DQG�WKLUG�SDLUV�WKH�PHDQ�

ZHLJKW�LV�VWDWLVWLFDOO\�GLIIHUHQW�IURP�WKH�LQGLIIHUHQFH�SRLQW�RI�ILYH��7KH�UHVXOWV�LQGLFDWH�WKDW�WKH�

VXEMHFWV�LQ�RXU�VDPSOH�WHQG�WR�SUHIHU�HFRQRPLF�LQGHSHQGHQFH�WR�FRPPXQLW\�HQJDJHPHQW�DQG�

SUR[LPLW\� WR� IDPLO\� DQG� IULHQGV�� )LJXUH� $��� LQ� $SSHQGL[� $� SURYLGHV� PRUH� GHWDLOV� RQ� WKH�

GLVWULEXWLRQV�RI�WKH�DVSLUDWLRQ�ZHLJKWV��FRPSHWLWLRQ��DQG�RXWVSRNHQQHVV�IRU�WKH�WKUHH�SDLUV��
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,Q�DQ�DGGLWLRQDO�DQDO\VLV��ZH�ORRN�DW�WKH�FRUUHODWLRQV�EHWZHHQ�SHUFHLYHG�FRPSHWLWLRQ�DQG�

RXWVSRNHQQHVV��:H�H[SHFW�WKDW�WKH�PRUH�RQH�SHUFHLYHV�WKH�DVSLUDWLRQV�LQ�D�SDLU�DV�FRPSHWLQJ��

WKH�PRUH�RXWVSRNHQ�RQH� LV� LQ�RQH¶V�SUHIHUHQFH� IRU�RQH�RI� WKH� WZR�DVSLUDWLRQV� LQ� D�SDLU��3XW�

GLIIHUHQWO\��LI�DQ�LQGLYLGXDO�FRQVLGHUV�WKDW�ERWK�DVSLUDWLRQV�LQ�D�SDLU�DUH�QRW�FRPSHWLQJ��L�H���WKDW�

WKH�DWWDLQPHQW�RI�ERWK�DVSLUDWLRQV�LQ�D�SDLU� LV�SHUIHFWO\�SRVVLEOH���ZHLJKWLQJ�ERWK�DVSLUDWLRQV�

EHFRPHV�OHVV�PHDQLQJIXO��7KHVH�FRUUHODWLRQV�PLJKW�EH�LPSRUWDQW�DV�WKH\�ZRXOG�VXSSRUW�WKDW�WKH�

HOLFLWHG� SUHIHUHQFHV� DUH� OHVV� DFFXUDWH�ZLWK� ORZHU� SHUFHLYHG� FRPSHWLWLRQ� EHWZHHQ� WKH� SDLUHG�

DVSLUDWLRQV��$Q�DOWHUQDWLYH�K\SRWKHVLV�PD\�VXJJHVW�WKDW�ZKHQ�WZR�DVSLUDWLRQV�DUH�SHUFHLYHG�DV�

PRUH�FRPSHWLQJ��RQH�LV�OHVV�ZLOOLQJ�WR�H[SUHVV�D�SUHIHUHQFH�IRU�RQH�DVSLUDWLRQ�RYHU�WKH�RWKHU��

3XUVXLQJ�RQH�DVSLUDWLRQ�DW�WKH�H[SHQVH�RI�WKH�RWKHU�FRXOG�KDYH�DGYHUVH�HIIHFWV�IRU�WKH�SXUVXLW�RI�

WKH�RWKHU�DVSLUDWLRQ��JLYHQ�WKDW�WKH\�ERWK�FRPSHWH�IRU�WLPH��HIIRUW��DQG�UHVRXUFHV��+RZHYHU��WKH�

UHVXOWV�VXSSRUW�RXU�LQLWLDO�K\SRWKHVLV�WKDW�PRUH�FRPSHWLWLRQ�UHVXOWV�LQ�PRUH�RXWVSRNHQQHVV��7KH�

IRXUWK�FROXPQ�LQ�7DEOH���SUHVHQWV�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�SHUFHLYHG�OHYHO�RI�FRPSHWLWLRQ�

DQG� WKH�RXWVSRNHQQHVV� LQ� HDFK� SDLU��:H� ILQG� D� VLJQLILFDQW�� SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� WKH�

SHUFHLYHG�OHYHO�RI�FRPSHWLWLRQ�DQG�WKH�OHYHO�RI�RXWVSRNHQQHVV�LQ�WKH�ILUVW�DQG�VHFRQG�SDLU�RI�

DVSLUDWLRQV��

�

7DEOH����&RPSHWLWLRQ��DVSLUDWLRQ�ZHLJKWV�DQG�RXWVSRNHQQHVV�

� ���� ���� ���� ���� ����
3DLU�RI�DVSLUDWLRQV� /HYHO�RI�

FRPSHWLWLRQ�
�PHDQ��D�

2XWVSRNHQQHVV
�PHDQ��E�

$VSLUDWLRQ�
ZHLJKW�
�PHDQ��F�

&RPSHWLWLRQ�±�
RXWVSRNHQQHVV�G�

&RPSHWLWLRQ�±�
DVSLUDWLRQ�
ZHLJKW�G�

���(FRQ��LQGHS��±�SHDFHIXO�
UHODWLRQV�UHODWLYHV�

����


� ����


� ����� �����

� ������
������� ������� ������� � �

���(FRQ��LQGHS��±�SUR[LPLW\�
IDPLO\�IULHQGV�

����
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�
������� ������� ������� � �

���(FRQ��LQGHS��±�
FRPPXQLW\�HQJDJHPHQW�

����


� ����


� ����


� ������ �������
������� ������� ������� � �

1RWHV��1� ������
�S��������

�S���������


�S���������6WDQGDUG�GHYLDWLRQV�LQ�SDUHQWKHVHV��D�5DQJHV�IURP����IXOO\�
GLVDJUHH��WR����IXOO\�DJUHH��ZLWK�WKH�VWDWHPHQW�WKDW�ERWK�DVSLUDWLRQV�DUH�FRPSHWLQJ��2QH�VLGHG�W�WHVW��ZLWK�+���PHDQ�
VFRUH� ����+D��PHDQ�VFRUH�!����7KH�DOWHUQDWLYH�K\SRWKHVLV� IRFXVHV�RQ�RQH�VLGH�RI� WKH�GLVWULEXWLRQ�DV�ZH�H[SHFW�
UHVSRQGHQWV�WR�ILQG�WKH�DVSLUDWLRQV�FRPSHWLQJ��E�0HDVXUHG�DV�WKH�DEVROXWH�GLVWDQFH�IURP�DQ�DVSLUDWLRQ�VFRUH�RI����
ZKHUH�UHVSRQGHQWV�DUH�LQGLIIHUHQW�EHWZHHQ�ERWK�DVSLUDWLRQV��7KLV�PHDVXUH�UDQJHV�IURP���WR����:H�XVH�D�RQH�VLGHG�
W�WHVW��ZLWK�+���RXWVSRNHQQHVV� ����+D��PHDQ�VFRUH�!����DV�LW�FDQQRW�EH�VPDOOHU�WKDQ�]HUR��F�5HSUHVHQWV�WKH�PHDQ�
ZHLJKW�DVVLJQHG�WR�HFRQRPLF�LQGHSHQGHQFH��ZKLFK�UDQJHV�IURP���WR�����7ZR�VLGHG�W�WHVW��ZLWK�+���PHDQ�DVSLUDWLRQ�
VFRUH� ����+D��PHDQ�DVSLUDWLRQ�VFRUH�z����G�7ZR�VLGHG�S�YDOXHV�RI�D�6SHDUPDQ¶V�UDQN�FRUUHODWLRQ��ZLWK�+���ERWK�
YDULDEOHV�DUH�LQGHSHQGHQW��

�
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7R� WHVW�ZKHWKHU� WKHVH�FRUUHODWLRQV�ZLWK�RXWVSRNHQQHVV� DUH�GULYHQ�E\�SUHIHUHQFHV� LQ�RQH�

SDUWLFXODU�GLUHFWLRQ��ZH�DOVR� ORRN�DW� WKH�FRUUHODWLRQV�EHWZHHQ�SHUFHLYHG�FRPSHWLWLRQ�DQG� WKH�

ZHLJKW�DVVLJQHG�WR�HFRQRPLF�DVSLUDWLRQV�LQ�D�SDLU��7KH�UHVXOWV�DUH�SUHVHQWHG�LQ�WKH�ILIWK�FROXPQ��

:H�REVHUYH�WKDW�WKH�FRUUHODWLRQ�LV�VWDWLVWLFDOO\�VLJQLILFDQW�DQG�SRVLWLYH�LQ�WKH�VHFRQG�SDLU��)RU�

PRUH�GHWDLOV�RQ�WKH�UHODWLRQ�EHWZHHQ�FRPSHWLWLRQ��RXWVSRNHQQHVV��DQG�DVSLUDWLRQV�SHU�SDLU��VHH�

)LJXUHV�$���DQG�$���LQ�$SSHQGL[�$��

7ZR�TXHVWLRQV�FDQ�EH�UDLVHG�DERXW�WKH�YDOLGLW\�RI�WKH�DVSLUDWLRQV�DV�HOLFLWHG�E\�RXU�VXUYH\��

)LUVW��WKH�FRUUHODWLRQ�EHWZHHQ�WKH�OHYHO�RI�RXWVSRNHQQHVV�DQG�FRPSHWLWLRQ�PD\�EH�WKH�UHVXOW�RI�

VWXGHQWV¶�ZLOOLQJQHVV� WR� H[SUHVV� DQ� RSLQLRQ�� 6SHFLILFDOO\�� VWXGHQWV�ZKR� DUH�PRUH�ZLOOLQJ� WR�

H[SUHVV�WKHLU�SUHIHUHQFH�DERXW�FRPSHWLWLRQ�EHWZHHQ�DVSLUDWLRQV�DUH�DOVR�PRUH�ZLOOLQJ�WR�H[SUHVV�

D� SUHIHUHQFH� IRU� RQH� RI� WKH� DVSLUDWLRQV�� 7R� LQYHVWLJDWH� WKLV�� ZH� WHVW� ZKHWKHU� WKH� OHYHO� RI�

RXWVSRNHQQHVV� LV� DOVR� FRUUHODWHG� ZLWK� RWKHU� VXUYH\� UHVSRQVHV� WKDW� ZH� GR� QRW� H[SHFW� WR� EH�

FRUUHODWHG�ZLWK�DVSLUDWLRQV��:H�FRUUHODWH�LQGLYLGXDO�UHVSRQVHV�WR����ORFXV�RI�FRQWURO�VWDWHPHQWV�

ZLWK�WKH�WKUHH�OHYHOV�RI�RXWVSRNHQQHVV�XVLQJ�6SHDUPDQ¶V�5KR�DQG�ILQG�RQO\�RQH�VWDWLVWLFDOO\�

VLJQLILFDQW� FRUUHODWLRQ� DW� WKH� ��� OHYHO�� 7KLV� GHPRQVWUDWHV� WKDW� WKH� FRUUHODWLRQ� EHWZHHQ�

FRPSHWLWLRQ�DQG�OHYHO�RI�RXWVSRNHQQHVV�LV�XQOLNHO\�WR�EH�FRQIRXQGHG�E\�VWXGHQWV¶�ZLOOLQJQHVV�

WR�H[SUHVV�DQ�RSLQLRQ���

6HFRQG�� RQH�PD\�ZRQGHU�ZKHWKHU� WKH� HOLFLWHG� DVSLUDWLRQV� KDYH� SUHGLFWLYH� YDOLGLW\�� L�H���

ZKHWKHU�WKH\�WUDQVODWH�LQWR�DFWXDO�FKRLFHV��7R�SURYLGH�HYLGHQFH�IRU�WKLV��ZH�FRUUHODWH�WKH�ZHLJKW�

DVVLJQHG�WR�HFRQRPLF�DVSLUDWLRQV�ZLWK�WKHLU�QXPEHU�RI�H[WUD�FXUULFXODU�DFWLYLWLHV�DV�D�SUR[\�IRU�

WKHLU�SDUWLFLSDWLRQ�LQ�VRFLDO�DFWLYLWLHV��:H�ILQG�D�VWDWLVWLFDOO\�VLJQLILFDQW��QHJDWLYH�FRUUHODWLRQ�

EHWZHHQ� HFRQRPLF� DVSLUDWLRQV� DQG� WKH� WRWDO� QXPEHU� RI� H[WUD�FXUULFXODU� DFWLYLWLHV� LQ� SDLU� ��

�3HDUVRQ¶V� U� � ��������S�YDOXH� ��������DQG�SDLU� �� �3HDUVRQ¶V� U� � ��������S�YDOXH� ���������

6WXGHQWV�ZLWK�VWURQJHU�HFRQRPLF�DVSLUDWLRQV�WHQG�WR�EH�OHVV�LQYROYHG�LQ�VRFLDO�DFWLYLWLHV��

����� $VSLUDWLRQV��SHUFHLYHG�FRPSHWLWLRQ��DQG�VRFLDO�GLVWDQFH�

+DYLQJ�YDULDWLRQ�LQ�VRFLDO�GLVWDQFH�DPRQJ�WKH�SDUWLFLSDQWV�LQ�RXU�VDPSOH��DORQJ�IULHQGVKLS�

WLHV� DQG� FODVVPDWHV�� ZH� FDQ� WHVW� ZKHWKHU� SUHIHUHQFHV� DQG� SHUFHLYHG� FRPSHWLWLRQ� EHWZHHQ�

DVSLUDWLRQV�DUH�PRUH�FOXVWHUHG�DPRQJ�IULHQGV�WKDQ�DPRQJ�FODVVPDWHV�ZKR�DUH�QRW�IULHQGV��RU�

VWUDQJHUV� IURP�D�GLIIHUHQW�FODVV��7R�GR�VR��ZH�FDOFXODWH� WKH�PHDQ�DEVROXWH�GLVWDQFH�EHWZHHQ�

HJR¶V�DVSLUDWLRQV�DQG�DOWHU¶V�DVSLUDWLRQV�IRU�WKUHH�W\SHV�RI�G\DGV��IULHQGV��QRQ�IULHQGV�IURP�WKH�

VDPH�FODVV�DQG�VWUDQJHUV��)RU�VWUDQJHU�G\DGV��ZH�UDQGRPO\�VHOHFWHG�UHVSRQGHQWV�IURP�D�GLIIHUHQW�

FODVV�LQ�WKH�VDPH�GLVWULFW��7KH\�FRXOG�EH�IURP�WKH�VDPH�VFKRRO�RU�D�GLIIHUHQW�VFKRRO��:H�IROORZ�

WKH�VDPH�SURFHGXUH�IRU�WKH�SHUFHLYHG�FRPSHWLWLRQ�EHWZHHQ�WKH�SDLUHG�DVSLUDWLRQV��:H�H[SHFW�
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WKH�PHDQ�DEVROXWH�GLVWDQFHV�WR�EH�VPDOOHU�DPRQJ�IULHQGV�WKDQ�DPRQJ�QRQ�IULHQGV�IURP�WKH�VDPH�

FODVV��DQG�WR�EH�VPDOOHU�DPRQJ�QRQ�IULHQGV�IURP�WKH�VDPH�FODVV�WKDQ�DPRQJ�VWUDQJHUV�IURP�D�

GLIIHUHQW�FODVV�����

�

7DEOH����&RPSDULVRQ�RI�DEVROXWH�GLVWDQFH�LQ�DVSLUDWLRQV�DQG�FRPSHWLWLRQ��E\�G\DGLF�

UHODWLRQ�

� �D�� $VSLUDWLRQV� �E�� 3HUFHLYHG�FRPSHWLWLRQ�

3DLUZLVH�FRPSDULVRQ� 0HDQ� 6(� S�YDOXH� 0HDQ� 6(� S�YDOXH�

3DLU����(FRQRPLF�LQGHSHQGHQFH�±�SHDFHIXO�UHODWLRQV�ZLWK�UHODWLYHV�

6WUDQJHU�G\DGV�YV��IULHQGV�G\DGV� ������ ������ ������ ������� ������ ������

6WUDQJHU�G\DGV�YV��QRQ�IULHQGV�G\DGV� ������� ������ ������ ������ ������ ������

1RQ�IULHQGV�G\DGV�YV��IULHQGV�G\DGV� ������ ������ ������ ������� ������ ������

3DLU����(FRQRPLF�LQGHSHQGHQFH�±�OLYLQJ�LQ�SUR[LPLW\�RI�IDPLO\�DQG�IULHQGV�

6WUDQJHU�G\DGV�YV��IULHQGV�G\DGV� ������ ������ ������ ������ ������ ������

6WUDQJHU�G\DGV�YV��QRQ�IULHQGV�G\DGV� ������ ������ ������ ������ ������ ������

1RQ�IULHQGV�G\DGV�YV��IULHQGV�G\DGV� ������ ������ ������ ������� ������ ������

3DLU����(FRQRPLF�LQGHSHQGHQFH�±�FRPPXQLW\�HQJDJHPHQW�

6WUDQJHU�G\DGV�YV��IULHQGV�G\DGV� ������ ������ ������ ������ ������ ������

6WUDQJHU�G\DGV�YV��QRQ�IULHQGV�G\DGV� ������ ������ ������ ������ ������ ������

1RQ�IULHQGV�G\DGV�YV��IULHQGV�G\DGV� ������ ������ ������ ������� ������ ������

1RWHV��1� ������)RU�HDFK�UHVSRQGHQW�ZH�FDOFXODWH� WKH�PHDQ�DEVROXWH�GLIIHUHQFH�ZLWK�WKUHH�W\SHV�RI�DOWHUV��
IULHQGV��QRQ�IULHQGV�ZKR�DUH�LQ�WKH�VDPH�FODVV��DQG�VWUDQJHUV��)RU�µQRQ�IULHQGV�G\DGV¶�ZH�XVH�DOO�FODVVPDWHV�
RI�HJR�WKDW�DUH�QRW�IULHQGV��)RU�µIULHQGV�G\DGV¶�ZH�XVH�DOO�FODVVPDWHV�RI�HJR�WKDW�DUH�IULHQGV��)RU�µVWUDQJHU�
G\DGV¶��ZH�UDQGRPO\�VHOHFWHG����VWXGHQWV�IURP�RWKHU�FODVVHV�WKDQ�HJR¶V�FODVV��EXW�IURP�VFKRROV�LQ�WKH�VDPH�
GLVWULFW���(DFK�URZ�FRPSDUHV�WKH�DYHUDJH�RI�WKHVH�LQGLFDWRUV�EHWZHHQ�WZR�W\SHV�RI�G\DGV�XVLQJ�D�WZR�VDPSOH�
W�WHVW��

�

7DEOH���VKRZV�WKH�UHVXOWV��3DQHO��D��FRPSDUHV�WKH�PHDQ�DEVROXWH�GLVWDQFH�LQ�DVSLUDWLRQV��,Q�

WKH�WKUHH�SDLUV��ZH�REVHUYH�WKDW�WKH�PHDQ�GLVWDQFH�EHWZHHQ�HJR¶V�DVSLUDWLRQV�DQG�WKRVH�RI�WKHLU�

IULHQGV�LV�VPDOOHU�WKDQ�WKH�PHDQ�GLVWDQFH�EHWZHHQ�HJR¶V�DVSLUDWLRQV�DQG�WKRVH�RI�D�UDQGRP�VHW�

RI�SDUWLFLSDQWV�IURP�D�GLIIHUHQW�FODVV��7KLV�GLIIHUHQFH�LV�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�SDLUV���DQG����

$�VLPLODU�VWDWLVWLFDO�GLIIHUHQFH�LV�REVHUYHG�LQ�SDLUV���DQG����ZKHQ�ZH�FRPSDUH�WKH�PHDQ�GLVWDQFH�

DPRQJ�QRQ�IULHQGV�IURP�WKH�VDPH�FODVV�ZLWK�WKH�PHDQ�GLVWDQFH�DPRQJ�UDQGRP�G\DGV�IURP�D�

GLIIHUHQW�FODVV��)LQDOO\��FRPSDULQJ� WKH�PHDQ�DEVROXWH�GLVWDQFH�DPRQJ�IULHQGV�ZLWK� WKH�PHDQ�

DEVROXWH�GLVWDQFH�DPRQJ�QRQ�IULHQGV�IURP�WKH�VDPH�FODVV��ZH�RQO\�ILQG�D�VWDWLVWLFDOO\�VLJQLILFDQW�

GLIIHUHQFH�LQ�SDLU�����

3DQHO��E��FRPSDUHV�WKH�PHDQ�GLVWDQFH�LQ�SHUFHLYHG�FRPSHWLWLRQ��,Q�DOO�WKUHH�SDLUV��ZH�ILQG�

WKDW�WKH�PHDQ�DEVROXWH�GLVWDQFH�LQ�SHUFHLYHG�FRPSHWLWLRQ�LV�VLJQLILFDQWO\�ODUJHU�DPRQJ�UDQGRP�
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G\DGV�WKDQ�DPRQJ�QRQ�IULHQGV��IURP�WKH�VDPH�FODVV���EXW�ZH�GR�QRW�ILQG�D�FOHDU�SDWWHUQ�ZKHQ�

GLVWDQFHV�DUH�FRPSDUHG�EHWZHHQ�IULHQGV�DQG�QRQ�IULHQGV�IURP�WKH�VDPH�FODVV���

7KHVH�UHVXOWV�VXJJHVW�VRPH�FOXVWHULQJ�RI�SUHIHUHQFHV�EHWZHHQ�DVSLUDWLRQV�DPRQJ�IULHQGV��

EXW�QRW�RI�SHUFHLYHG�FRPSHWLWLRQ��$V�ZH�H[SODLQ�LQ�WKH�QH[W�VHFWLRQ��WKLV�FRXOG�EH�GULYHQ�E\�

VHYHUDO�IDFWRUV��RQH�RI�WKHP�EHLQJ�SHHU�HIIHFWV��,Q�WKH�UHVW�RI�WKLV�SDSHU��ZH�DLP�WR�LVRODWH�VXFK�

SHHU�HIIHFWV��ZLWK�WKH�KHOS�RI�UHJUHVVLRQ�DQDO\VLV��

��� ,GHQWLILFDWLRQ�VWUDWHJ\�

,Q� WKLV� VHFWLRQ�� ZH� HODERUDWH� RQ� WKH� UHJUHVVLRQ� VSHFLILFDWLRQ� WR� HVWLPDWH� SHHU� HIIHFWV�� VRPH�

FKDOOHQJHV�WKDW�PLJKW�ELDV�WKH�HVWLPDWHV�RI�WKH�HIIHFWV��DQG�KRZ�ZH�SODQ�WR�DGGUHVV�WKHP��

����� 5HJUHVVLRQ�VSHFLILFDWLRQ�

:H�HVWLPDWH�WKH�SHHU�HIIHFWV�E\�PDNLQJ�XVH�RI�D�PRGLILHG�YHUVLRQ�RI�WKH�OLQHDU�LQ�PHDQV�

PRGHO��RULJLQDOO\�LQWURGXFHG�E\�0DQVNL���������

௜ܻ ൌ ߙ ൅ ߚ തܻି ௜ ൅ ௜ܺߛ ൅ ߜ തܺି௜ ൅ ρ௖ ൅ ���௜ߝ � � ����

+HUH�� ௜ܻ�LV�WKH�ZHLJKW�LQGLYLGXDO�݅�JLYHV�WR�WKH�HFRQRPLF�DVSLUDWLRQ�LQ�D�SDLU����,QGLYLGXDO�

FKDUDFWHULVWLFV�RI�LQGLYLGXDO�݅�DUH�UHSUHVHQWHG�E\�YHFWRU�ܺ௜��7KH�DYHUDJH�HFRQRPLF�DVSLUDWLRQ�

OHYHOV�RI�IULHQGV��QRW�LQFOXGLQJ�LQGLYLGXDO�݅��DUH�ODEHOOHG� �ഥܻି௜��7KH�H[WHQW�WR�ZKLFK�LQGLYLGXDO�

DVSLUDWLRQV�DUH�LQIOXHQFHG�E\�WKRVH�RI�IULHQGV�LV�WKHQ�UHSUHVHQWHG�E\ߚ���ZKLFK�LV�WKH�HQGRJHQRXV�

SHHUV¶�HIIHFW�ZH�DUH�LQWHUHVWHG�LQ��

7KHUH� LV� D� VHFRQG�PRUH� LQGLUHFW� ZD\� LQ�ZKLFK� IULHQGV� FDQ� LQIOXHQFH� HJR¶V� DVSLUDWLRQV��

WKURXJK� VR�FDOOHG� ³FRQWH[WXDO� HIIHFWV´�� (JR¶V� DVSLUDWLRQV� FDQ� EH� LQIOXHQFHG� E\� WKH�

FKDUDFWHULVWLFV� RI� KLV�KHU� IULHQGV�� DV� FDSWXUHG� E\�ഥܺି௜�� ZKLFK� UHSUHVHQWV� WKH� DYHUDJH�

FKDUDFWHULVWLFV�RI�HJR¶V�IULHQGV��)RU�H[DPSOH��LI�HJR¶V�IULHQGV�KDYH�D�ODUJH�QXPEHU�RI�VLEOLQJV�

RU�D�KLJK�SURSRUWLRQ�RI�WKHVH�IULHQGV�OLYH�ZLWK�WKHLU�ERWK�SDUHQWV��WKLV�PLJKW�SRVLWLYHO\�LQIOXHQFH�

HJR¶V�VRFLDO�DVSLUDWLRQV��DV�HJR�IHHOV�WKDW�WKH�SUR[LPLW\�RI�UHODWLYHV�DQG�JRRG�IDPLO\�UHODWLRQV�

DUH�LPSRUWDQW�SLOODUV�RI�D�IXWXUH�OLIH��

:H�LQFOXGH�FODVV�OHYHO�IL[HG�HIIHFWV��ρ௖��ZKLFK�FRQWURO�IRU�DOO�REVHUYDEOH�DQG�XQREVHUYDEOH�

FKDUDFWHULVWLFV�RI�VWXGHQWV�ZKR�DUH�LQ�WKH�VDPH�FODVVߝ��௜�LV�WKH�LQGLYLGXDO�VSHFLILF�HUURU�WHUP��:H�

FOXVWHU�WKH�VWDQGDUG�HUURUV�WR�FRQWURO�IRU�QRQ�LQGHSHQGHQFLHV�DW�WKH�FODVV�OHYHO��
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����� &KDOOHQJHV�WR�LGHQWLILFDWLRQ�

7KHUH�DUH�WKUHH�LPSRUWDQW�FKDOOHQJHV�WKDW�QHHG�DGGUHVVLQJ�ZKHQ�LGHQWLI\LQJ�SHHU�HIIHFWV�

ZLWK�WKH�DSSURDFK�GHVFULEHG�DERYH��)LUVW��WKH�OLQHDU�LQ�PHDQV�PRGHO�DV�SURSRVHG�LQ�HTXDWLRQ�

����VXIIHUV�IURP�WKH�µUHIOHFWLRQ�SUREOHP¶��0DQVNL���������7KH�UHIOHFWLRQ�SUREOHP�SRLQWV�WR�WKH�

VLPXOWDQHLW\� RI� WKH�PHDQ� DVSLUDWLRQ� OHYHOV� RI� D� SHHU� JURXS� DQG� WKH� DVSLUDWLRQ� OHYHOV� RI� WKH�

LQGLYLGXDOV�FRPSULVLQJ�WKDW�JURXS��:KLOH�IULHQGV�ZRXOG�LQIOXHQFH�DQ�LQGLYLGXDO¶V�DVSLUDWLRQV��

WKLV� LQGLYLGXDO� ZRXOG� DW� WKH� VDPH� WLPH� LQIOXHQFH� WKH� DVSLUDWLRQV� RI� KLV�KHU� IULHQGV�� 6XFK�

VLPXOWDQHLW\�ZRXOG�RYHUHVWLPDWH�WKH�SHHU�HIIHFW��ZKHQ�HVWLPDWLQJ�HTXDWLRQ������

6HFRQG��DV�DQ�LQGLYLGXDO�FDQQRW�EH�KLV�KHU�RZQ�IULHQG��RQH�QHHGV�WR�UHPRYH�IURP�WKH�JURXS�

RI�IULHQGV�WKH�LQGLYLGXDO�ZKRVH�DVSLUDWLRQV�DUH�LQIOXHQFHG�E\�IULHQGV��+RZHYHU��GRLQJ�VR�OHDGV�

WR� D� QHJDWLYH� PHFKDQLFDO� UHODWLRQ� EHWZHHQ� WKH� LQGLYLGXDO¶V� DVSLUDWLRQV� DQG� WKH� DYHUDJH�

DVSLUDWLRQV�RI�KLV�KHU�IULHQGV��&DH\HUV�DQG�)DIFKDPSV��������GHPRQVWUDWH�WKDW�XVLQJ�RUGLQDU\�

OHDVW�VTXDUHV�DV�HVWLPDWRU�UHVXOWV�LQ�D�GRZQZDUG�ELDV�LQ�WKH�HVWLPDWLRQ�RI�WKH�SHHU�HIIHFW��ZKLFK�

WKH\�FDOO�µH[FOXVLRQ�ELDV¶��

7KLUG�� ZKHQ� HVWLPDWLQJ� SHHU� HIIHFWV�� ZH� QHHG� WR� WDNH� DFFRXQW� RI� VR�FDOOHG� µFRUUHODWHG�

HIIHFWV¶�� FDXVHG� E\� QHWZRUN� LQYDULDQW� FKDUDFWHULVWLFV� WKDW� LQIOXHQFH� WKH� DVSLUDWLRQV� RI� DQ�

LQGLYLGXDO�DQG�KLV�KHU� IULHQGV��6WXGHQWV�ZKR�DUH� IULHQGV�PLJKW�EH�VLPLODU�RQ�REVHUYDEOH�DQG�

XQREVHUYDEOH� FKDUDFWHULVWLFV� WKDW� FRUUHODWH� ZLWK� DVSLUDWLRQV�� 7KLV� ZRXOG� FUHDWH� D� VSXULRXV�

FRUUHODWLRQ�DPRQJ�WKH�DVSLUDWLRQV�RI�IULHQGV��VHH�0DQVNL��������RQ�WKLV���

����� &KDUDFWHULVWLFV�RI�QRQ�RYHUODSSLQJ�IULHQGV�DV�LQVWUXPHQWV�

7R�DGGUHVV�WKH�FKDOOHQJHV�UDLVHG�LQ�WKH�SUHYLRXV�VHFWLRQ��ZH�IROORZ�WKH�DSSURDFK�GHYHORSHG�

E\� %UDPRXOOp� HW� DO�� ������� DQG�'H�*LRUJL� HW� DO�� �������� ZKLFK� H[SORLWV� SDUWO\� RYHUODSSLQJ�

QHWZRUNV�WR�LGHQWLI\�WKH�HQGRJHQRXV�SHHU�HIIHFWV��(DFK�HJR�KDV�DQ�LQGLYLGXDO�VSHFLILF�QHWZRUN�

RI�IULHQGV�DQG�HJR¶V�DVSLUDWLRQV�DUH�LQIOXHQFHG�E\�KLV�KHU�IULHQGV¶�DVSLUDWLRQV��EXW�DOVR�LQGLUHFWO\�

WKURXJK�WKH�DVSLUDWLRQV�RI�KLV�KHU�IULHQGV¶�IULHQGV��7KH�SUHVHQFH�RI�QRQ�RYHUODSSLQJ�IULHQGV��L�H��

WKH�IULHQGV�RI�HJR¶V�IULHQGV�ZKR�DUH�QRW�HJR¶V�IULHQGV��LQ�HJR¶V�QHWZRUN�FDQ�EH�XVHG�WR�LGHQWLI\�

WKH�HIIHFW�WKDW�WKH�DVSLUDWLRQV�RI�HJR¶V�IULHQGV�H[HUW�RQ�HJR¶V�DVSLUDWLRQV��0RUH�VSHFLILFDOO\��WR�

LGHQWLI\� SHHU� HIIHFWV�� ZH� XVH� WKH� DYHUDJH� RI� D� VHW� RI� H[RJHQRXV� FKDUDFWHULVWLFV� RI� QRQ�

RYHUODSSLQJ�IULHQGV�DV�LQVWUXPHQWV�IRU�WKH�DVSLUDWLRQV�RI�HJR¶V�IULHQGV��7KLV�DSSURDFK�QRW�RQO\�

UHPRYHV�SRWHQWLDO�UHIOHFWLRQ�ELDV��EXW�DOVR�UHPRYHV�H[FOXVLRQ�ELDV�DV�GHPRQVWUDWHG�E\�&DH\HUV�

DQG�)DIFKDPSV���������
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7KLV�DSSURDFK�DOVR�GHDOV�ZLWK�WKH�SRWHQWLDO�LVVXH�RI�FRUUHODWHG�HIIHFWV��LI�ZH�FDQ�DVVXPH�

WKDW�XQREVHUYDEOH�FKDUDFWHULVWLFV��LQFOXGHG�LQ�WKH�HUURU�WHUP��GR�QRW�FRUUHODWH�EHWZHHQ�HJR�DQG�

HJR¶V�QRQ�RYHUODSSLQJ�IULHQGV��7R�HQVXUH�WKDW�WKLV�DVVXPSWLRQ�KROGV��ZH�DGG�FODVV�OHYHO�IL[HG�

HIIHFWV��,I�HDFK�FODVV�FRQVLVWV�RI�RQH�LQWHUFRQQHFWHG�QHWZRUN��DGGLQJ�FODVV�OHYHO�IL[HG�HIIHFWV�

FRQWUROV� IRU� XQREVHUYDEOH� FKDUDFWHULVWLFV� WKDW� HJR� DQG� LWV� QRQ�RYHUODSSLQJ� IULHQGV� KDYH� LQ�

FRPPRQ��DQG�UHPRYH�DQ\�FRUUHODWLRQ�LQ�XQREVHUYDEOH�FKDUDFWHULVWLFV�EHWZHHQ�HJR�DQG�HJR¶V�

QRQ�RYHUODSSLQJ� IULHQGV��%DVHG�RQ� WKH�QHWZRUN� JUDSKV� IRU� HDFK�RI� WKH���� FODVVHV�SORWWHG� LQ�

)LJXUH�$���LQ�$SSHQGL[�$��ZH�FRQILUP�WKDW�HDFK�FODVV�FRQVLVWV�RI�RQH�LQWHUFRQQHFWHG�QHWZRUN�

�L�H���WKHUH�DUH�QRW�DQ\�QRQ�FRQQHFWHG�VXEJURXSV�RI�VWXGHQWV���

��� 5HVXOWV�

7KLV�VHFWLRQ�SUHVHQWV�WKH�UHJUHVVLRQ�UHVXOWV��:H�VWDUW�ZLWK�DQ�DQDO\VLV�RI�WKH�DYHUDJH�SHHU�HIIHFWV�

RI�HJR¶V�IULHQGV�RQ�LQGLYLGXDO�SUHIHUHQFHV�LQ�HDFK�RI� WKH�WKUHH�SDLUV��7KHUHDIWHU��ZH�FRQGXFW�

VHYHUDO�UREXVWQHVV�WHVWV��DQG�ORRN�LQWR�SRWHQWLDO�KHWHURJHQHLW\�RI�WKH�SHHU�HIIHFWV��

����� $YHUDJH�SHHU�HIIHFWV�

7R�HVWLPDWH�HTXDWLRQ������ZH�XVH�D��6/6�UHJUHVVLRQ�DQG�D�*00�WZR�VWHS�UHJUHVVLRQ�����

:KLOH�ZH�KDYH�D�ODUJH�VHW�RI�SRWHQWLDO�LQVWUXPHQWV��ZH�GHFLGH�WR�LQFOXGH�RQO\�D�VPDOO�QXPEHU�

RI� LQVWUXPHQWV� ZLWK� WKH� KLJKHVW� H[SODQDWRU\� SRZHU�� $V� LQVWUXPHQWDO� YDULDEOHV�� ZH� XVH� WKH�

KRXVHKROG¶V�ZHDOWK�DQG�HGXFDWLRQ�OHYHOV�RI�WKH�SDUHQWV�RI�HJR¶V�QRQ�RYHUODSSLQJ�IULHQGV��$V�

FRQWURO�YDULDEOHV��ZH�LQFOXGH�JHQGHU��UHOLJLRQ��KRXVHKROG�ZHDOWK��ORFXV�RI�FRQWURO��QXPEHU�RI�

VLEOLQJV�DQG�D�GXPP\�YDULDEOH�HTXDO� WR�RQH� LI�ERWK�SDUHQWV�DUH�VWLOO�DOLYH��:H�DOVR�DGG� WZR�

GXPPLHV�IRU�79�DQG�LQWHUQHW�DV�VRXUFHV�RI�H[SRVXUH�WR�QHZV��D�GXPP\�IRU�ZKHWKHU�D�VWXGHQW�

KDV�D�ER\��RU�JLUOIULHQG�DQG�D�GXPP\�IRU�ZKHWKHU�D�VWXGHQW�HQJDJHV�LQ�VSRUWV�DV�H[WUDFXUULFXODU�

DFWLYLW\� WR� SUR[\� IRU� DGGLWLRQDO� VRFLDO� LQWHUDFWLRQ� ZLWK� VFKRRO�JRLQJ� SHHUV�� ,Q� DGGLWLRQ�� ZH�

FRQWURO�IRU�WKH�SDUHQWV¶�HPSOR\PHQW��IDUPLQJ��EXVLQHVV��DQG�VDODULHG�ZRUN�DV�PRVW�LPSRUWDQW�

LQFRPH� JHQHUDWLQJ� DFWLYLWLHV� RI� WKH� IDWKHU� DQG� WKH� PRWKHU�� DQG� HGXFDWLRQ�� 7R� FRQWURO� IRU�

SRWHQWLDO�FRQWH[WXDO�HIIHFWV��ZH�DGG�HJR¶V�IULHQGV¶�DYHUDJHV�RQ�WKH�YDULDEOHV�WKDW�ZH�LQFOXGH�DV�

FRQWUROV��7R�PLQLPL]H�SRWHQWLDO�H[FOXVLRQ�ELDV��ZH�DOVR�FRQWURO�IRU�WKH�FKDUDFWHULVWLFV�RI�HJR�

WKDW�ZH�XVH�DV�LQVWUXPHQWV����

�

�

�
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7DEOH����3HHU�HIIHFWV�LQ�DVSLUDWLRQV�
� 3DLU��� 3DLU��� 3DLU���

'HS�YDU� �HJR¶V�HFRQRPLF�DVSLUDWLRQ� 3HDFHIXO�UHODWLRQV�ZLWK�UHODWLYHV� 3UR[LPLW\�WR�IDPLO\�IULHQGV� &RPPXQLW\�HQJDJHPHQW�

� ���� ���� ���� ���� ���� ���� ���� ���� ����

0HDQ�HFRQRPLF�DVSLUDWLRQ�RI�HJR¶V�
IULHQGV�

������ �����


� �����


� ������� ������ ������ ������ �����

� �����

�

�������� �������� �������� �������� �������� �������� �������� �������� ��������

� 2/6� �6/6� *00� 2/6� �6/6� *00� 2/6� �6/6� *00�

.OHLEHUJHQ�3DDS�/0�VWDWLVWLF�D� � ������


� � �����
� � �����

�

.OHLEHUJHQ�3DDS�:DOG�)�VWDWLVWLF�E� � ������� � ������ � ������

6DUJDQ�+DQVHQ�-�VWDWLVWLF�F� � ������ � ������ � ������
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�S���������5REXVW�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV��&ODVV�OHYHO�IL[HG�HIIHFWV�XVHG��&RQWUROV�XVHG�IRU�WKH�IROORZLQJ�FKDUDFWHULVWLFV�RI�HJR�
DQG�HJR¶V�IULHQGV��%RUQ�DJDLQ�UHOLJLRQ��,VODP�UHOLJLRQ��JHQGHU��WKH�ILUVW�FRPSRQHQW�RI�D�KRXVHKROG�ZHDOWK�LQGH[��WRWDO�QXPEHU�RI�VLEOLQJV��ERWK�SDUHQWV�KDYH�ORZ�OHYHOV�RI�HGXFDWLRQ��
ERWK�SDUHQWV�DOLYH��HQJDJHV�LQ�VSRUWV�DV�H[WUDFXUULFXODU�DFWLYLW\��WDNHV�FDUH�RI�FKLOGUHQ���HOGHUO\���VLFN�LQ�KRXVHKROG��KDV�ER\�JLUOIULHQG��79�DV�PRVW�LPSRUWDQW�QHZV�VRXUFH��LQWHUQHW�
DV�PRVW� LPSRUWDQW�QHZV�VRXUFH��%DJLVX�WULEH��WKH�ILUVW�FRPSRQHQW�RI�DQ�LQWHUQDO� ORFXV�RI�FRQWURO� LQGH[��EXVLQHVV�DV�PRVW� LPSRUWDQW�LQFRPH�JHQHUDWLQJ�DFWLYLW\�RI�IDWKHU�DQG�
PRWKHU��IDUPLQJ�DV�PRVW�LPSRUWDQW�LQFRPH�JHQHUDWLQJ�DFWLYLW\�RI�IDWKHU�DQG�PRWKHU��DQG�VDODU\�DV�PRVW�LPSRUWDQW�LQFRPH�JHQHUDWLQJ�DFWLYLW\�RI�IDWKHU�DQG�PRWKHU��([FOXGHG�
LQVWUXPHQWV�����WKH�DYHUDJH�KRXVHKROG�ZHDOWK�LQGH[�RI�HJR¶V�QRQ�RYHUODSSLQJ�IULHQGV�DQG����WKH�SURSRUWLRQ�RI�HJR¶V�QRQ�RYHUODSSLQJ�IULHQGV�ZKR�KDYH�SDUHQWV�WKDW�DUH�ERWK�ORZ�
HGXFDWHG��QR�HGXFDWLRQ�RU�SULPDU\���D�7KH�.OHLEHUJHQ�3DDS�/0�VWDWLVWLF�WHVWV�ZKHWKHU�WKH�PLQLPDO�FDQRQLFDO�FRUUHODWLRQ�EHWZHHQ�WKH�LQVWUXPHQWV�DQG�WKH�DVSLUDWLRQV�RI�HJR¶V�
IULHQGV�DV�HQGRJHQRXV�UHJUHVVRUV�LV�VXIILFLHQW��7KH�QXOO�K\SRWKHVLV�VWDWHV�WKDW�WKH�LQVWUXPHQWV�DUH�XQFRUUHODWHG��ZKLFK�PHDQV�WKDW�WKH�PRGHO�LV�XQGHU�LGHQWLILHG��E�7KH�.OHLEHUJHQ�
3DDS�:DOG�UDQN�)�VWDWLVWLF��.OHLEHUJHQ�DQG�3DDS�������WHVWV�WKH�VWUHQJWK�RI�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�LQVWUXPHQWV�DQG�WKH�HQGRJHQRXV�UHJUHVVRU��F�7KH�6DUJDQ�+DQVHQ�-�VWDWLVWLF�
LV�D�WHVW�RI�RYHULGHQWLILFDWLRQ��7KH�QXOO�K\SRWKHVLV�VWDWHV�WKDW�WKH�RYHULGHQWLI\LQJ�UHVWULFWLRQV�DUH�YDOLG��%DXP��6FKDIIHU��DQG�6WLOOPDQ���������G�7KH�HQGRJHQHLW\�WHVW�FRPSDUHV�WKH�
2/6�HVWLPDWH�ZLWK�WKH�,9�HVWLPDWH�WR�WHVW�ZKHWKHU�WKH�UHJUHVVRU�LV�H[RJHQRXV��7KH�QXOO�K\SRWKHVLV�RI�WKLV�WHVW�VWDWHV�WKDW�WKH�UHJUHVVRU�LV�H[RJHQRXV��
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7DEOH���SUHVHQWV�WKH�UHVXOWV�RI�WKH�2/6�UHJUHVVLRQV�DQG�WKH�VHFRQG�VWDJH�RI�WKH��6/6�DQG�

*00�UHJUHVVLRQV����,Q�SDLU����ZKHUH�WKH�HFRQRPLF�DVSLUDWLRQ�LV�WUDGHG�RII�DJDLQVW�WKH�DVSLUDWLRQ�

RI�KDYLQJ�SHDFHIXO�UHODWLRQV�ZLWK�UHODWLYHV��WKH�2/6�HVWLPDWH�RI�WKH�SHHU�HIIHFW�LV�YHU\�VPDOO�

DQG�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��,Q�WKH��6/6�DQG�*00�PRGHOV��LQ�FRQWUDVW��WKH�FRHIILFLHQW�LV�

������DQG��������UHVSHFWLYHO\��DQG�VWDWLVWLFDOO\�VLJQLILFDQW��,Q�SDLU����WKH�2/6�HVWLPDWH�RI�WKH�

SHHU� HIIHFW� LV� DJDLQ� QRW� VWDWLVWLFDOO\� VLJQLILFDQW�� 7KH� �6/6� DQG�*00� HVWLPDWHV� JHQHUDWH� D�

VXEVWDQWLDOO\�KLJKHU�FRHIILFLHQW�RI�������DQG��������UHVSHFWLYHO\��EXW�GXH�WR�ZHDN�LQVWUXPHQWV��

ZH�FDQQRW�WHVW�ZKHWKHU�WKH\�DUH�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��:H�ZLOO�GLVFXVV�WKH�YDOLGLW\�

RI�WKH�LQVWUXPHQWV�LQ�PRUH�GHWDLO�LQ�WKH�QH[W�VHFWLRQ��,Q�SDLU����WKH�2/6�HVWLPDWH�RI�������LV�

DOVR�QRW�VLJQLILFDQW��7KH��6/6�DQG�*00�HVWLPDWHV�LGHQWLI\�DJDLQ�VXEVWDQWLDOO\�VWURQJHU�SHHU�

HIIHFWV��ZKLFK�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����VLJQLILFDQFH�OHYHO��

7R�PDNH�DQ\�LQIHUHQFHV�RQ�WKH�EDVLV�RI�WKH�HVWLPDWHV�JHQHUDWHG�E\�WKHVH�UHJUHVVLRQ�PRGHOV��

ZH�QHHG�WR�H[DPLQH�WKH�YDOLGLW\�RI�WKH�LQVWUXPHQWV��7DEOH�$���LQ�$SSHQGL[�$�SUHVHQWV�WKH�ILUVW�

VWDJH�UHVXOWV��ZKLFK�DUH�WKH�VDPH�IRU��6/6�DQG�*00���:KLOH�WKH�VLJQLILFDQFH�RI�WKH�LQGLYLGXDO�

LQVWUXPHQWV�GLIIHUV�DFURVV�WKH�GLIIHUHQW�PRGHOV��LW�VKRXOG�EH�QRWHG�WKDW�WKH�LQVWUXPHQWV�VKRXOG�

EH� FRQVLGHUHG� DV� DQ� HQWLUH� VHW�� DQG� VWDWLVWLFDO� VLJQLILFDQFH� RI� LQGLYLGXDO� LQVWUXPHQW� LV� OHVV�

UHOHYDQW�LI�WKH�WHVW�GLDJQRVWLFV�RI�WKH�,9�HVWLPDWLRQ�DUH�VWLOO�DFFHSWDEOH����

)RU��6/6�DQG�*00�WKH�GLDJQRVWLF�WHVWV�DUH�WKH�VDPH��VR�ZH�RQO\�UHSRUW�DQG�GLVFXVV�WKHP�

RQFH��:H�VWDUW�E\�DVVHVVLQJ�WKH�UHOHYDQFH�RI�WKH�WZR�LQVWUXPHQWV�XVLQJ�WKH�.OHLEHUJHQ�3DDS�

/0�VWDWLVWLF��8QGHU�WKH�QXOO�K\SRWKHVLV�WKH�LQVWUXPHQWV�DUH�QRW�FRUUHODWHG�ZLWK�WKH�HQGRJHQRXV�

UHJUHVVRU�DQG�WKH�PRGHO�LV�QRW�LGHQWLILHG��7KH�/0�VWDWLVWLF�RI�SDLU���DQG�SDLU���LV�VLJQLILFDQW�DW�

HLWKHU�WKH����RU�WKH����VLJQLILFDQFH�OHYHO��ZKLFK�LQGLFDWHV�WKDW�WKHVH�PRGHOV�DUH�LGHQWLILHG��

+RZHYHU��LQ�SDLU����WKH�/0�VWDWLVWLF�LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH�����OHYHO�RQO\��VR�WKLV�

PRGHO�LV�XQGHU�LGHQWLILHG��:H�FRQFOXGH�WKDW�WKH�LQVWUXPHQWDO�YDULDEOH�UHJUHVVLRQ�PRGHOV�DUH�

SURSHUO\�VSHFLILHG�WR�LGHQWLI\�D�SHHU�HIIHFW�LQ�WKH�ILUVW�DQG�WKLUG�SDLUV�RI�DVSLUDWLRQV��

1H[W��ZH�UHSRUW�RQ�WKH�.OHLEHUJHQ�3DDS�:DOG�)�VWDWLVWLF�ZKLFK�XVHV�WKH�VWUHQJWK�RI� WKH�

FRUUHODWLRQ�EHWZHHQ�WKH�LQVWUXPHQWV�DQG�WKH�HQGRJHQRXV�UHJUHVVRUV��7KLV�WHVW�LV�EDVHG�RQ�WKH�

.OHLEHUJHQ�3DDS�:DOG�)�VWDWLVWLF�DQG�LV�DSSURSULDWH�ZKHQ�XVLQJ�UREXVW�VWDQGDUG�HUURUV��:H�XVH�

WKH�6WRFN�DQG�<RJR��������FULWLFDO�YDOXHV�DV� WKUHVKROG����,Q�SDLU���� WKH�)�VWDWLVWLF�RI��������

FRUUHVSRQGV�WR�D�UHODWLYH�PD[LPDO�,9�VL]H�ELDV�EHWZHHQ�����DQG������ZKLFK�LQGLFDWHV�WKDW�WKH�

VWUHQJWK�RI�WKH�WZR�LQVWUXPHQWV�LV�PRGHUDWH��,Q�SDLU����WKH�FRUUHODWLRQ�EHWZHHQ�WKH�LQVWUXPHQWV�

DQG�WKH�HQGRJHQRXV�UHJUHVVRU�LV�YHU\�ZHDN��DQG�WKH�)�VWDWLVWLF�RI�������LQGLFDWHV�D�PD[LPDO�,9�

VL]H�ELDV�EH\RQG������,Q�SDLU����WKH�)�VWDWLVWLF�RI�������LV�FORVHU�EXW�VWLOO�EHORZ�WKH�6WRFN�DQG�

<RJR�WKUHVKROG�RI�������ZKLFK�LQGLFDWHV�WKDW�WKH�PD[LPDO�,9�VL]H�ELDV�LV�DJDLQ�DERYH��������
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,Q�DGGLWLRQ��ZH�WHVW�ZKHWKHU�WKH�RYHULGHQWLI\LQJ�UHVWULFWLRQV�DUH�YDOLG��XVLQJ�WKH�6DUJDQ�

+DQVHQ�-�WHVW��7KLV�LV�FUXFLDO�DV�RXU�LGHQWLILFDWLRQ�VWUDWHJ\�UHOLHV�RQ�WKH�H[FOXVLRQ�UHVWULFWLRQ�

WKDW�QRQ�RYHUODSSLQJ�IULHQGV�DUH�H[RJHQRXV�� L�H���DUH�QRW�FRUUHODWHG�ZLWK�WKH�HUURU� WHUP��7KH�

6DUJDQ�+DQVHQ�-�VWDWLVWLF�LQ�HDFK�RI�WKH�WKUHH�PRGHOV�KDV�D�S�YDOXH�RI�PRUH�WKDQ������ZKLFK�

PHDQV� WKDW� WKH� RYHULGHQWLI\LQJ� UHVWULFWLRQV� DUH� YDOLG� DQG� WKDW� WKH� H[FOXGHG� LQVWUXPHQWV� DUH�

FRUUHFWO\�OHIW�RXW�RI�WKH�UHGXFHG�IRUP�RI�WKH�PRGHO��$�ILQDO�GLDJQRVWLF�WHVW�FRPSDUHV�WKH�2/6�

HVWLPDWH�ZLWK�WKH�,9�HVWLPDWH��WR�WHVW�ZKHWKHU�WKH�UHJUHVVRU�LV�H[RJHQRXV��,I�WKH�QXOO�K\SRWKHVLV�

RI�H[RJHQHLW\�LV�QRW�UHMHFWHG��ZH�VKRXOG�XVH�WKH�2/6�HVWLPDWH�DV�LW�LV�PRUH�HIILFLHQW����$V�WKH�

WHVW� VWDWLVWLF� LV� VWDWLVWLFDOO\� VLJQLILFDQW� IRU� DOO� WKUHH� PRGHOV�� ZH� XVH� WKH� �6/6� DQG� *00�

HVWLPDWHV��

7R� VXPPDUL]H�� ZKHQ� ZH� FRPSDUH� WKH� HVWLPDWHV� RI� WKH� WKUHH� HVWLPDWLRQ� PHWKRGV�� ZH�

REVHUYH�WKDW�WKH�HIIHFWV�HVWLPDWHG�ZLWK��6/6�DQG�*00�DUH�VWURQJHU�WKDQ�WKH�HIIHFWV�HVWLPDWHG�

ZLWK�2/6��7KLV�VXJJHVWV� WKDW� WKH��QHJDWLYH��H[FOXVLRQ�ELDV� LQ�WKH�2/6�HVWLPDWHV�LV�VWURQJHU�

WKDQ�WKH�SRVLWLYH�ELDV�FUHDWHG�E\�FRUUHODWHG�HIIHFWV�DQG�UHIOHFWLRQ�ELDV��:H�DOVR�IRXQG�WKDW��DSDUW�

IURP�WKH�SDLU����RXU�PRGHO�LV�SURSHUO\�VSHFLILHG�DQG�WKH�LQVWUXPHQWV�FRUUHODWH�VXIILFLHQWO\�ZLWK�

WKH�HQGRJHQRXV�UHJUHVVRUV��ZKLFK�ZH�ULJKWIXOO\�WUHDW�DV�HQGRJHQRXV��0RUHRYHU��WKH�HVWLPDWHG�

SHHU�HIIHFW�LQ�SDLU���LV�PRVW�SUHFLVH��ZKLOH�WKH�HVWLPDWH�LQ�SDLU���PD\�EH�OHVV�DFFXUDWH��,Q�SDLU�

���ZH�DUH�XQDEOH�WR�WHVW�IRU�SHHU�HIIHFWV�GXH�WR�ZHDN�LQVWUXPHQWV��+RZHYHU��DV�WKH��6/6�DQG�

*00�HVWLPDWHV�DUH�TXDOLWDWLYHO\�VLPLODU�LQ�VL]H�WR�WKH�HVWLPDWHV�IRU�SDLU���DQG�SDLU����ZH�H[SHFW�

WKDW�ZH�ZRXOG�KDYH�LGHQWLILHG�SHHU�HIIHFWV�LI�ZH�KDG�VXIILFLHQWO\�VWURQJ�LQVWUXPHQWV��$OWRJHWKHU��

WKH��6/6�DQG�*00�HVWLPDWHV�RI�WKH�FRHIILFLHQWV�RI�WKH�DYHUDJH�SUHIHUHQFHV�RI�HJR¶V�IULHQGV�

DUH�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�SDLUV���DQG����ZKLFK�FRQILUPV�WKDW�WKHUH�DUH�LPSRUWDQW�SHHU�HIIHFWV�

LQ�WKH�H[WHQW�WR�ZKLFK�DGROHVFHQWV�SULRULWL]H�HFRQRPLF�DVSLUDWLRQV�LQ�WKHVH�SDLUV��

����� 5REXVWQHVV�WHVWV�

,Q�WKLV�VHFWLRQ��ZH�FRQGXFW�VHYHUDO�UREXVWQHVV�WHVWV�WKDW�GHDO�ZLWK�FRQFHUQV�UHODWHG�WR����WKH�

SHUFHLYHG�FRPSHWLWLRQ�EHWZHHQ�SDLUHG�DVSLUDWLRQV��DQG����WKH�IULHQGVKLS�WLHV�ZH�XVH�WR�HVWLPDWH�

SHHU�HIIHFWV��

������ 3HUFHLYHG�FRPSHWLWLRQ��

6R� IDU�� ZH� KDYH� QRW� XVHG� WKH� SHUFHLYHG� FRPSHWLWLRQ� EHWZHHQ� SDLUHG� DVSLUDWLRQV� ZKHQ�

HVWLPDWLQJ�WKH�SHHU�HIIHFWV�RQ�WKH�H[WHQW�WR�ZKLFK�DGROHVFHQWV�SULRULWL]H�HFRQRPLF�DVSLUDWLRQV��

,Q�WKH�GHVFULSWLYH�DQDO\VLV�LQ�6HFWLRQ������KRZHYHU��ZH�IRXQG�LPSRUWDQW�YDULDWLRQ�LQ�SHUFHLYHG�

FRPSHWLWLRQ��ZKLFK�FDQ�DIIHFW�WKH�HVWLPDWLRQ�RI�WKH�SHHU�HIIHFWV�LQ�DVSLUDWLRQV�LI�SHHU�HIIHFWV�LQ�
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DVSLUDWLRQV� ZRUN� SDUWLDOO\� YLD� SHHU� HIIHFWV� LQ� SHUFHLYHG� FRPSHWLWLRQ�� DQG�RU� LI� WKH� HOLFLWHG�

SUHIHUHQFHV�EHWZHHQ�SDLUHG�DVSLUDWLRQV�DUH�OHVV�DFFXUDWH�ZLWK�ORZHU�SHUFHLYHG�FRPSHWLWLRQ���

)LUVW�� WKH� GHJUHH� WR� ZKLFK� UHVSRQGHQWV� SHUFHLYH� DVSLUDWLRQV� LQ� D� SDLU� DV� FRPSHWLQJ�

SRWHQWLDOO\�FRUUHODWHV�ZLWK�WKH�ZHLJKWV�DVVLJQHG�WR�WKH�DVSLUDWLRQV��:H�IRXQG�HYLGHQFH�IRU�WKLV�

LQ� 7DEOH� ��� ZKLFK� VKRZHG� D� VWDWLVWLFDOO\� VLJQLILFDQW� SRVLWLYH� FRUUHODWLRQ� LQ� SDLU� ��� 7KLV�

FRUUHODWLRQ�FDQ�ELDV�WKH�HVWLPDWHG�SHHU�HIIHFWV�LQ�DVSLUDWLRQV�LI�WKHUH�DUH�SHHU�HIIHFWV�LQ�SHUFHLYHG�

FRPSHWLWLRQ��,W�LV�SODXVLEOH�WKDW�ZKHQ�VWXGHQWV�GLVFXVV�WKH�GLIIHUHQW�DVSLUDWLRQV��WKH\�DOVR�VKDUH�

WKHLU�YLHZV�RQ�WKH�FKDOOHQJHV�WR�DFKLHYH�WKHP��LQFOXGLQJ�WKH�SRWHQWLDO�FRPSHWLWLRQ�DPRQJ�WKHP��

7R� WHVW� ZKHWKHU� WKH� SHHU� HIIHFWV� RQ� WKH� H[WHQW� WR� ZKLFK� DGROHVFHQWV� SULRULWL]H� HFRQRPLF�

DVSLUDWLRQV�DUH�FRQIRXQGHG�E\�SHUFHLYHG�FRPSHWLWLRQ�OHYHOV��ZH�DGG�HJR¶V�DQG�HJR¶V�IULHQGV¶�

SHUFHLYHG�FRPSHWLWLRQ�DV�FRQWUROV�LQ�WKH�UHJUHVVLRQV��7KH�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH�$���LQ�

$SSHQGL[�$��:H�REVHUYH�WKDW�DOO�WKH�HVWLPDWHV�DUH�UREXVW���

6HFRQG�� VRPH� SDUWLFLSDQWV� LQ� RXU� VWXG\� PLJKW� QRW� SHUFHLYH� WKH� SDLUHG� DVSLUDWLRQV� DV�

FRPSHWLQJ� DQG�PLJKW� FRQVLGHU� WKHP�DV� LQGHSHQGHQW�RU� HYHQ� FRPSOHPHQWDU\��$V� DUJXHG�E\�

VRPH� UHVSRQGHQWV� RI� WKH� RSHQ�HQGHG� LQWHUYLHZV� ZH� FRQGXFWHG� LQ� WKH� SUHSDUDWRU\� VWDJH��

HFRQRPLF�DXWRQRP\�FRXOG�KHOS�VXSSRUW�IULHQGV�DQG�UHODWLYHV��DQG�PDNH�FRQWULEXWLRQV�WR�WKH�

ZLGHU� FRPPXQLW\�� ,I� D� UHVSRQGHQW� FRQVLGHUV� WKDW� DVSLUDWLRQV� LQ� D� SDLU� DUH� LQGHSHQGHQW� RU�

FRPSOHPHQWDU\��DVVLJQLQJ�ZHLJKWV�WR�WKHP�LV�OHVV�PHDQLQJIXO��,Q�RWKHU�ZRUGV��ORZ�OHYHOV�RI�

SHUFHLYHG� FRPSHWLWLRQ� FRXOG� DIIHFW� WKH� DFFXUDF\� RI� WKH� HOLFLWHG� DVSLUDWLRQV�� DQG�ZLWK� LW� WKH�

LQIHUHQFH�RQ�SRWHQWLDO�SHHU�HIIHFWV��7R�DGGUHVV� WKLV� LVVXH��ZH�XVH� WKH�SHUFHLYHG�FRPSHWLWLRQ�

YDULDEOH�DV�VDPSOLQJ�ZHLJKWV�LQ�WKH�,9�UHJUHVVLRQV��7KLV�DSSURDFK�JLYHV�PRUH�LPSRUWDQFH�WR�

WKH�DVSLUDWLRQ�VFRUHV�RI�UHVSRQGHQWV�ZKR�FRQVLGHU�WKH�SDLUHG�DVSLUDWLRQV�PRUH�FRPSHWLQJ��7KH�

UHVXOWV��SUHVHQWHG�LQ�7DEOH�$���LQ�$SSHQGL[�$��VKRZ�WKDW�WKH�XVH�RI�WKH�FRPSHWLWLRQ�OHYHOV�DV�

VDPSOLQJ�ZHLJKWV�LQFUHDVHV�WKH�FRHIILFLHQW�RI�WKH�SHHU�HIIHFWV�LQ�SDLUV���DQG����EXW�GHFUHDVHV�LW�

LQ�SDLU����,Q�DGGLWLRQDO�DQDO\VLV��ZH�WHVW�ZKHWKHU�WKH�SHHU�HIIHFWV�LQWHUDFW�ZLWK�HJR¶V�SHUFHLYHG�

FRPSHWLWLRQ� RU� ZLWK� WKH� SHUFHLYHG� FRPSHWLWLRQ� RI� HJR¶V� IULHQGV�� 7DEOHV� $���� DQG� $���� LQ�

$SSHQGL[�$�SUHVHQW�WKH�UHVXOWV��DQG�GR�QRW�LGHQWLI\�DQ\�VXFK�LQWHUDFWLRQ�HIIHFWV��

�
��)ROORZLQJ�WKH�VDPH�UHJUHVVLRQ�DSSURDFK�WR�LGHQWLI\�SHHU�HIIHFWV�LQ�SHUFHLYHG�FRPSHWLWLRQ��ZH�GR�QRW�ILQG�DQ\�

VXSSRUW�IRU�VXFK�SHHU�HIIHFWV��VHH�WKH�UHVXOWV�SUHVHQWHG�LQ�7DEOH�$�����7KLV� LV�DOVR�LQ�OLQH�ZLWK�WKH�ODFN�RI�DQ\�

FOXVWHULQJ� LQ�SHUFHLYHG� FRPSHWLWLRQ��ZKHQ�ZH�FRPSDUHG� WKH�PHDQ�GLVWDQFH� LQ�SHUFHLYHG�FRPSHWLWLRQ� EHWZHHQ�

IULHQGV�DQG�QRQ�IULHQGV��3DQHO��E��RI�7DEOH�����



�

���
�

������ )ULHQGVKLS�WLHV�

$� VHFRQG� FRQFHUQ� UHODWHV� WR� WKH� IULHQGVKLS� WLHV� ZH� XVH� WR� HVWLPDWH� SHHU� HIIHFWV�� 7KH�

LGHQWLILFDWLRQ�RI�SHHU�HIIHFWV�PLJKW�EH�FRPSOLFDWHG�LI�WKH�QXPEHU�RI�IULHQGV�RQH�KDV�FRQIRXQGV�

RQH¶V�VRFLDO�DVSLUDWLRQV�� ,W�FRXOG�DOVR�EH� LQIOXHQFHG�E\� WKH�GHILQLWLRQ�RI� IULHQGVKLS� WLHV��DQG�

ZKHWKHU�ZH�LQFOXGH�IULHQGV�IURP�RWKHU�FODVVHV�LQ�WKH�VDPH�VFKRRO��:H�ORRN�DW�HDFK�RI�WKHVH�

LVVXHV�LQ�WXUQ��

)LUVW��ZKLOH�DOO�VWXGHQWV�LQ�RXU�VDPSOH�KDYH�DW�OHDVW�RQH�IULHQG��ZH�KDYH�VXEVWDQWLDO�YDULDWLRQ�

LQ�WKH�QXPEHU�RI�IULHQGV��7KLV�YDULDWLRQ�PLJKW�FRQIRXQG�WKH�UHODWLYH�ZHLJKW�WKH\�DVVLJQ�WR�VRFLDO�

DVSLUDWLRQV�� )RU� H[DPSOH�� VWXGHQWV� ZLWK� IHZHU� IULHQGV�PLJKW� JLYH� D� ORZHU� ZHLJKW� WR� VRFLDO�

DVSLUDWLRQV�EHFDXVH�IRU�WKHP�LW�LV�PRUH�GLIILFXOW�WR�LPDJLQH�KDYLQJ�JRRG�VRFLDO�UHODWLRQV��7R�WHVW�

ZKHWKHU�WKLV�FRQIRXQGV�WKH�HVWLPDWHG�SHHU�HIIHFWV��ZH�DGG�WKH�QXPEHU�RI�HJR¶V�IULHQGV�DQG�WKH�

PHDQ�RI�HJR¶V�IULHQGV¶�IULHQGV�LQ�WKH�FODVVURRP�DV�FRQWUROV��7KH�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH�

$����LQ�$SSHQGL[�$��:H�ILQG�WKDW�DGGLQJ�WKHVH�FRQWURO�YDULDEOHV�GRHV�QRW�DIIHFW�WKH�VL]H�DQG�

VLJQLILFDQFH�RI�WKH�HVWLPDWHV�RI�WKH�SHHU�HIIHFWV��7KH�WHVW�GLDJQRVWLFV�DOVR�UHPDLQ�VLPLODU�DQG�

HYHQ�LPSURYH��VXJJHVWLQJ�WKDW�FRQWUROOLQJ�IRU�WKH�QXPEHU�RI�IULHQGV�RI�HJR�DQG�HJR¶V�IULHQGV�

LPSURYHV�LGHQWLILFDWLRQ���

6HFRQG�� WKHUH�DUH�VHYHUDO�ZD\V� WR�GHILQH�IULHQGVKLS� WLHV��DQG�VR�IDU��ZH�XVHG�IULHQGV�DV�

UHSRUWHG�E\�HJR��$V�ZH�DUH�LQWHUHVWHG�LQ�KRZ�HJR¶V�DVSLUDWLRQV�DUH�LQIOXHQFHG�E\�WKH�DVSLUDWLRQV�

RI�IULHQGV��ZKRHYHU�HJR�WKLQNV�DUH�KLV�KHU�IULHQGV�VKRXOG�EH�WKH�PRVW�UHOHYDQW�SHHUV��2QH�FDQ�

DOVR�V\PPHWUL]H�IULHQGVKLS�WLHV��E\�DOVR�XVLQJ�WKH�UHSRUWV�SURYLGHG�E\�DOWHU��:H�H[SHFW�VXFK�WLHV�

WR�EH�OHVV�UHOHYDQW� IRU�SHHU�HIIHFWV��7KLV� LV�FRQILUPHG�E\�WKH�DGGLWLRQDO�DQDO\VHV�UHSRUWHG�LQ�

$SSHQGL[�%�ZKHUH�ZH�GR�QRW�ILQG�DQ\�SHHU�HIIHFWV�ZLWK�V\PPHWUL]HG�IULHQGVKLS�WLHV��

7KLUG��LW�FRXOG�EH�DUJXHG�WKDW�IULHQGV�IURP�RWKHU�FODVVHV�LQ�WKH�VDPH�VFKRRO�FRXOG�DOVR�EH�

LPSRUWDQW�SHHUV��1RW� LQFOXGLQJ�H[WUD�FODVV� IULHQGVKLS� WLHV�FRXOG�DIIHFW� WKH�HVWLPDWHV�RI�SHHU�

HIIHFWV��RQ�WKLV�VHH��H�J���$GYDQL�DQG�0DOGH����������,W�PLJKW�KDYH�DQ�LQIOXHQFH�RQ�ERWK�WKH�

DYHUDJH� DVSLUDWLRQV� RI� SHHUV� DQG� WKH� LQVWUXPHQWDO� YDULDEOH�� DV� WKH� VHW� RI� SHHUV� DQG� QRQ�

RYHUODSSLQJ�SHHUV�PLJKW�LQFUHDVH�LI�ZH�LQFOXGH�H[WUD�FODVV�IULHQGV��+RZHYHU��LI�WKH�QXPEHU�RI�

IULHQGV�RXWVLGH�WKH�FODVV�LV�UHODWLYHO\�VPDOO�FRPSDUHG�WR�WKH�QXPEHU�RI�IULHQGV�LQ�WKH�FODVV��ZH�

FDQ�DUJXH�WKDW�WKH�SRWHQWLDO�ELDV�FDXVHG�E\�WKH�H[FOXVLRQ�RI�H[WUD�FODVV�IULHQGV�ZLOO�EH�OLPLWHG��

�
��,QWHUHVWLQJO\��ZKLOH�HJR¶V�QXPEHU�RI�IULHQGV�KDV�QR�LQIOXHQFH�RQ�LQGLYLGXDO�SUHIHUHQFHV�LQ�WKH�WKUHH�SDLUV��WKH�

PHDQ�QXPEHU�RI�HJR¶V�IULHQGV¶�IULHQGV�KDV�D�SRVLWLYH�HIIHFW�RQ�WKH�HFRQRPLF�DVSLUDWLRQV�LQ�0RGHOV���DQG����$�

SRVVLEOH�H[SODQDWLRQ�IRU�WKLV�UHVXOW�LV�WKH�LQFUHDVHG�DFFHVV�WR�IXWXUH�HFRQRPLF�RSSRUWXQLWLHV�WKURXJK�WKH�QHWZRUNV�

RI�HJR¶V�IULHQGV��ZKLFK�ZRXOG�PDNH�HFRQRPLF�DVSLUDWLRQV�PRUH�DWWUDFWLYH��
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7R�SURYLGH�VXSSRUW�IRU�WKLV��ZH�HOLFLWHG�WKH�QXPEHU�RI�H[WUD�FODVV�IULHQGV��2Q�DYHUDJH��VWXGHQWV�

UHSRUW�KDYLQJ�ILYH�H[WUD�FODVV�IULHQGV�DW�WKHLU�VFKRRO��ZKLFK�LV�VWDWLVWLFDOO\�VLJQLILFDQWO\�ORZHU�

WKDQ�WKH�DYHUDJH�RI����IULHQGV�WKH\�KDYH�LQ�WKHLU�FODVV��DYHUDJH�GLIIHUHQFH� �������WZR�VLGHG�S�

YDOXH�RI�D�SDLUHG�W�WHVW� ���������7KLV�FRQILUPV�WKDW�IULHQGV�LQ�WKH�FODVV�DUH�PRUH�SUHYDOHQW�WKDQ�

H[WUD�FODVV�IULHQGV��DQG�WKDW�WKH�SRWHQWLDO�ELDV�FDXVHG�E\�WKH�H[FOXVLRQ�RI�H[WUD�FODVV�IULHQGVKLS�

WLHV�ZLOO�EH�OLPLWHG��

����� +HWHURJHQHLW\�LQ�SHHU�HIIHFWV��

6R�IDU��ZH�HVWLPDWHG�DYHUDJH�SHHU�HIIHFWV��EXW�ZH�GLG�QRW�WRXFK�RQ�SRWHQWLDO�KHWHURJHQHLW\�

LQ� SHHU� HIIHFWV� DFURVV� GLIIHUHQW� W\SHV� RI� DGROHVFHQWV�� ,GHQWLI\LQJ� KHWHURJHQHLW\� LQ� WKH� SHHU�

HIIHFWV�DOORZV�XV�WR�VKHG�OLJKW�RQ�WKH�SRVVLEOH�PHFKDQLVPV�EHKLQG�WKH�LGHQWLILHG�SHHU�HIIHFWV��

7R�JXLGH�WKH�KHWHURJHQHLW\�DQDO\VLV��ZH�XVH�WKH�IXQFWLRQߣ�௜ ൌ ݂ሺܿǡ ݅ǡ ǡݎ �ሻ�ZKLFK�ZH�LQWURGXFHG݌

LQ�WKH�WKHRUHWLFDO�PRGHO��7KLV�IXQFWLRQ�OLQNV�SDUDPHWHUߣ�௜��ZKLFK�FDSWXUHV�WKH�VWUHQJWK�RI�WKH�

SHHU�HIIHFWV�� WR� WKH�DPRXQW�RI� LQIRUPDWLRQ�WUDQVPLWWHG�ሺ݅ሻ�� WKH�UHOHYDQFH�RI�WKDW� LQIRUPDWLRQ�

ሺݎሻ��DQG� WKH� LPSRUWDQFH�RI�RWKHU�VRXUFHV�RI� LQIRUPDWLRQ�ሺ݌ሻ��7R� ORRN� LQWR� WKH�UROH�RI� WKHVH�

PHFKDQLVPV�ZH�H[SORUH�KHWHURJHQHLW\�LQ�WKH�SHHU�HIIHFWV��XVLQJ�D�OLPLWHG�VHW�RI�FKDUDFWHULVWLFV�

RI� HJR�� :H� H[SHFW� WKDW� WKHVH� FKDUDFWHULVWLFV� DIIHFW� �DFFHVV� WR�� WKH� DPRXQW� RI� LQIRUPDWLRQ�

DYDLODEOH��WKH�UHOHYDQFH�RI�WKH�LQIRUPDWLRQ��DQG�LWV�LPSRUWDQFH��

)LUVW��ZH�H[SHFW�WKDW�WKH�SHHU�HIIHFW�LQFUHDVHV�ZLWK�WKH�GHJUHH�RI�LQWHUDFWLRQ�DPRQJ�SHHUV��

DV�LW�LQIOXHQFHV�WKH�OLNHOLKRRG�WKDW�LQIRUPDWLRQ�DERXW�DVSLUDWLRQV�LV�VKDUHG��7R�WHVW�WKLV��ZH�ORRN�

DW�H[WUDFXUULFXODU�DFWLYLWLHV��6WXGHQWV�ZKR�HQJDJH�LQ�VXFK�DFWLYLWLHV�DUH�H[SHFWHG�WR�KDYH�PRUH�

LQWHQVH�VRFLDO�LQWHUDFWLRQ�ZLWK�WKHLU�SHHUV��7KLV�LV�VXSSRUWHG�E\�WKH�REVHUYDWLRQ�WKDW�VWXGHQWV�

ZKR�HQJDJH�LQ�VSRUWV�DV�H[WUDFXUULFXODU�DFWLYLW\�KDYH�PRUH�IULHQGV�ZKR�HQJDJH�LQ�VSRUWV�WKDQ�

VWXGHQWV�ZKR�GR�QRW�HQJDJH�LQ�WKHVH�DFWLYLWLHV��DYHUDJH�GLIIHUHQFH�LQ�SURSRUWLRQ�RI�IULHQGV�ZKR�

HQJDJH� LQ� VSRUWV� DFWLYLWLHV�  � ������� WZR�VLGHG� S� RI� D� W�WHVW�  � �������� :H� FDQ� WKHUHIRUH�

K\SRWKHVL]H� WKDW� SHHU� HIIHFWV� DUH� VWURQJHU� DPRQJ� VWXGHQWV� ZKR� SDUWLFLSDWH� LQ� VSRUWV� DV�

H[WUDFXUULFXODU�DFWLYLW\��7R�WHVW�WKLV��ZH�XVH�D�ELQDU\�YDULDEOH�HTXDO�WR�RQH�IRU�VWXGHQWV�ZKR�

SDUWLFLSDWH� LQ� VSRUWV� DV� H[WUDFXUULFXODU� DFWLYLW\� �ZLWK� ���� WKLV� LV� WKH� PRVW� SRSXODU�

H[WUDFXUULFXODU�DFWLYLW\��DQG�LQWHUDFW�WKLV�ZLWK�WKH�PHDQ�DVSLUDWLRQ�VFRUH�RI�HJR¶V�IULHQGV��7R�

HVWLPDWH�WKLV�LQWHUDFWLRQ�HIIHFW��ZH�RQO\�XVH�WKH�ILUVW�SDLU�RI�DVSLUDWLRQV��ZKHUH�WKH�LGHQWLILFDWLRQ�

ZDV� VWURQJHVW�� 7KH� UHVXOWV� DUH� SUHVHQWHG� LQ� WKH� ILUVW� FROXPQ� RI� 7DEOH� ��� 7KH� VWDWLVWLFDOO\�

VLJQLILFDQW�DQG�SRVLWLYH�FRHIILFLHQW�RI�WKH�LQWHUDFWLRQ�WHUP�FRQILUPV�WKDW�VWXGHQWV�ZKR�HQJDJH�
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LQ�VSRUWV�DV�H[WUDFXUULFXODU�DFWLYLW\�DUH�PRUH�OLNHO\�WR�EH�LQIOXHQFHG�E\�WKH�DVSLUDWLRQV�RI�WKHLU�

IULHQGV��

�

7DEOH����+HWHURJHQHRXV�SHHU�HIIHFWV�

� ���� ���� ����
0HDQ�DVSLUDWLRQ�VFRUH�RI�HJR¶V�IULHQGV� ������ ������ �����


�
�� �������� �������� ��������
6SRUWV� ������

� � �
� �������� � �
0HDQ�DVSLUDWLRQ�VFRUH�RI�HJR¶V�IULHQGV�
�6SRUWV� �����

� � �
� �������� � �
%DJLVX� � ������

� �
� � �������� �
0HDQ�DVSLUDWLRQ�VFRUH�RI�HJR¶V�IULHQGV�
�%DJLVX� � �����

� �
� � �������� �
1XPEHU�RI�VLEOLQJV� � � �����

�
� � � ��������
0HDQ�DVSLUDWLRQ�VFRUH�RI�HJR¶V�IULHQGV�
�1XPEHU�RI�
VLEOLQJV�

� �
������

�

� � � ��������
.OHLEHUJHQ�3DDS�/0�VWDWLVWLF�D� ������


� ������


� ������


�
.OHLEHUJHQ�3DDS�:DOG�)�VWDWLVWLF�E� ������ ������ ������
6DUJDQ�+DQVHQ�-�VWDWLVWLF�F� ������ ������ ������
(QGRJHQHLW\�WHVW�G� �����

� �����

� �����

�

1RWHV��1� ������'HS�YDU� �ZHLJKW�JLYHQ�WR�HFRQRPLF�DVSLUDWLRQ�YV��SHDFHIXO�UHODWLRQV�ZLWK�UHODWLYHV��
�
S� �� ����� 

� S� �� ������ 


� S� �� ������ *00� WZR�VWHS� HVWLPDWLRQ� XVHG�� 5REXVW� VWDQGDUG� HUURUV� LQ�
SDUHQWKHVHV��&ODVV�OHYHO�IL[HG�HIIHFWV�XVHG��7KH�VDPH�VHW�RI�FRQWUROV�LV�XVHG�DV�WKH�UHJUHVVLRQV�UHSRUWHG�
LQ� 7DEOH� ��� ,QVWUXPHQWV�� ��� DYHUDJH� KRXVHKROG� ZHDOWK� RI� HJR¶V� QRQ�RYHUODSSLQJ� IULHQGV�� ��� WKH�
SURSRUWLRQ� RI� HJR¶V� QRQ�RYHUODSSLQJ� IULHQGV� ZKRVH� SDUHQWV� KDYH� ORZ� OHYHOV� RI� HGXFDWLRQ�� ��� WKH�
LQWHUDFWLRQV�EHWZHHQ����DQG����DQG�WKH�KHWHURJHQHLW\�YDULDEOH�RI�LQWHUHVW��D�7KH�.OHLEHUJHQ�3DDS�/0�
VWDWLVWLF�WHVWV�ZKHWKHU�WKH�PLQLPDO�FDQRQLFDO�FRUUHODWLRQ�EHWZHHQ�WKH�LQVWUXPHQWV�DQG�WKH�DVSLUDWLRQV�RI�
HJR¶V�IULHQGV�DV�HQGRJHQRXV�UHJUHVVRUV�LV�VXIILFLHQW��7KH�QXOO�K\SRWKHVLV�VWDWHV�WKDW�WKH�LQVWUXPHQWV�DUH�
XQFRUUHODWHG�� ZKLFK� PHDQV� WKDW� WKH� PRGHO� LV� XQGHU�LGHQWLILHG�E� 7KH� .OHLEHUJHQ�3DDS�:DOG� UDQN� )�
VWDWLVWLF��.OHLEHUJHQ�DQG�3DDS��������WHVWV�WKH�VWUHQJWK�RI�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�LQVWUXPHQWV�DQG�
WKH� HQGRJHQRXV� UHJUHVVRU�� F� 7KH� 6DUJDQ�+DQVHQ� -� VWDWLVWLF� LV� D� WHVW� RI� RYHULGHQWLILFDWLRQ�� 7KH� QXOO�
K\SRWKHVLV�VWDWHV�WKDW�WKH�RYHULGHQWLI\LQJ�UHVWULFWLRQV�DUH�YDOLG��%DXP��HW�DO���������G�7KH�HQGRJHQHLW\�
WHVW�FRPSDUHV�WKH�2/6�HVWLPDWH�ZLWK�WKH�,9�HVWLPDWH�WR�WHVW�ZKHWKHU�WKH�UHJUHVVRU�LV�H[RJHQRXV��7KH�
QXOO�K\SRWKHVLV�RI�WKLV�WHVW�VWDWHV�WKDW�WKH�UHJUHVVRU�LV�H[RJHQRXV���

�

6HFRQG��ZH�WHVW�ZKHWKHU�SHHU�HIIHFWV�DUH�VWURQJHU�DPRQJ�VWXGHQWV�ZKR�EHORQJ�WR�WKH�%DJLVX�

WULEH��ZKLFK�LV�WKH�ODUJHVW�WULEH�LQ�WKH�VWXG\�DUHD������RI�WKH�VWXGHQWV�LQ�WKH�VDPSOH�EHORQJ�WR�

WKLV� WULEH��ZLWK�WKH�RWKHU�����VSUHDG�DPRQJ�D� ODUJH�YDULHW\�RI�RWKHU� WULEHV� �%DJZHUH��7HVR��

6HEHL��.DUDPDMRQJ��%DVRJD��HWF����6WXGHQWV�ZKR�DUH�%DJLVX�KDYH�PRUH�IULHQGV�ZKR�DUH�%DJLVX��

7KH�SURSRUWLRQ�RI�IULHQGV�ZKR�DUH�%DJLVX�LV�KLJKHU�IRU�%DJLVX�VWXGHQWV�WKDQ�IRU�VWXGHQWV�IURP�

DQRWKHU�WULEH��DYHUDJH�GLIIHUHQFH� ��������WZR�VLGHG�S�RI�D�W�WHVW� ���������$V�%DJLVX�VWXGHQWV�
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VKDUH�WKH�VDPH�VRFLDO�UHDOLW\��EHLQJ�SDUW�RI�WKH�GRPLQDQW�%DJLVX�WULEH�LQFUHDVHV�WKH�UHOHYDQFH�

RI�WKH�LQIRUPDWLRQ�UHFHLYHG�RQ�WKH�WUDGH�RIIV�EHWZHHQ�DVSLUDWLRQV�DV�H[SHULHQFHG�LQ�WKH�VWXG\�

DUHD��$V�D�UHVXOW��ZH�H[SHFW�SHHU�HIIHFWV�WR�EH�VWURQJHU�DPRQJ�%DJLVX�VWXGHQWV��7KLV�K\SRWKHVLV�

LV�VXSSRUWHG�E\�WKH�SRVLWLYH�FRHIILFLHQW�RI�WKH�LQWHUDFWLRQ�WHUP�SUHVHQWHG�LQ�WKH�VHFRQG�FROXPQ��

7KLUG��WKH�VWUHQJWK�RI�WKH�SHHU�HIIHFWV�FDQ�DOVR�GHSHQG�RQ�KRXVHKROG�FRPSRVLWLRQ��:H�VHH�

WZR�FKDQQHOV�WKDW�FRXOG�EH�DW�SOD\��ERWK�JRLQJ�LQ�WKH�VDPH�GLUHFWLRQ��7KH�LQIRUPDWLRQ�UHFHLYHG�

IURP�SHHUV�DQG�LQIRUPDWLRQ�UHFHLYHG�IURP�VLEOLQJV�DW�KRPH�FRPSHWH�IRU�WKH�VWXGHQWV¶�DWWHQWLRQ��

6XFK� FRPSHWLWLRQ�ZRXOG�ZHDNHQ� WKH� LQIOXHQFH� RI� WKH� LQIRUPDWLRQ� UHFHLYHG� IURP� IULHQGV� DW�

VFKRRO�� ,Q� DGGLWLRQ�� DGROHVFHQW� FKLOGUHQ� IURP� ODUJH� IDPLOLHV� DUH�PRUH� OLNHO\� WR� VXSSRUW� WKH�

KRXVHKROG�DQG�FRQVHTXHQWO\��DUH�OHVV�VHQVLWLYH�WR�WKHLU�SHHUV¶�LQIOXHQFH��7R�WHVW�ZKHWKHU�WKH�

VWUHQJWK�RI�WKH�SHHU�HIIHFWV�GHSHQGV�RQ�WKH�WRWDO�QXPEHU�RI�VLEOLQJV��ZH�DGG�DQ�LQWHUDFWLRQ�WHUP�

LQ�WKH�UHJUHVVLRQV��7KH�UHVXOWV�DUH�SUHVHQWHG�LQ�WKH�WKLUG�FROXPQ��7KH�QHJDWLYH�DQG�VWDWLVWLFDOO\�

VLJQLILFDQW�FRHIILFLHQW�RI�WKH�LQWHUDFWLRQ�WHUP�FRQILUPV�WKDW�WKH�SHHU�HIIHFWV�DUH�ZHDNHU�DPRQJ�

DGROHVFHQWV�ZKR�KDYH�PRUH�VLEOLQJV��

��� 'LVFXVVLRQ�DQG�FRQFOXVLRQ�

$W�VRPH�SRLQW�GXULQJ�DGROHVFHQFH�SHRSOH�QHHG�WR�GHFLGH�ZKLFK�DVSLUDWLRQV�WR�SULRULWL]H��DQG�

WKLV�GHFLVLRQ�PD\�EH�LQIOXHQFHG�E\�WKHLU�IULHQGV��,Q�VXE�6DKDUDQ�$IULFD��DGROHVFHQWV�IDFH�DQ�

LPSRUWDQW�WUDGH�RII�EHWZHHQ�HFRQRPLF�DVSLUDWLRQV�DQG�WKH�DVSLUDWLRQ�WR�FRPSO\�ZLWK�WUDGLWLRQDO�

VRFLDO� REOLJDWLRQV�� 7R� LGHQWLI\� SRWHQWLDO� SHHU� HIIHFWV� RQ� WKH� H[WHQW� WR� ZKLFK� DGROHVFHQWV�

SULRULWL]H�HFRQRPLF� DVSLUDWLRQV� LQ� VXFK� D� VHWWLQJ��ZH� HOLFLWHG� WKH�SUHIHUHQFHV� DQG�SHUFHLYHG�

FRPSHWLWLRQ�EHWZHHQ�HFRQRPLF�DVSLUDWLRQV�DQG�WKUHH�DVSLUDWLRQV�LQ�WKH�VRFLDO�GRPDLQ�RI�����

KLJK�VFKRRO�VWXGHQWV�LQ�8JDQGD��DV�ZHOO�DV�WKH�IULHQGVKLS�WLHV�DPRQJ�DOO�FODVVPDWHV��

:H�IRXQG�WKDW�VWXGHQWV�SHUFHLYHG�WKH�SDLUHG�DVSLUDWLRQV�DV�FRPSHWLQJ��ZKLFK�VXSSRUWV�D�

NH\�DVVXPSWLRQ�XQGHUO\LQJ�DGROHVFHQWV¶�FKRLFH�VWUXFWXUH�LQ�RXU�VWXG\��0RVW�RI�WKHP�DOVR�KDG�D�

FOHDU�SUHIHUHQFH�IRU�RQH�RI�WKH�DVSLUDWLRQV�LQ�HDFK�SDLU��2Q�DYHUDJH��WKH\�KDG�D�VOLJKW�SUHIHUHQFH�

IRU� HFRQRPLF� DVSLUDWLRQV� ZKHQ� SDLUHG� ZLWK� WKH� DVSLUDWLRQ� RI� OLYLQJ� LQ� SUR[LPLW\� RI�

IULHQGV�UHODWLYHV��RU�WKH�DVSLUDWLRQ�WR�HQJDJH�ZLWK�WKH�ORFDO�FRPPXQLW\��EXW�QRW�ZKHQ�SDLUHG�

ZLWK�WKH�DVSLUDWLRQ�RI�KDYLQJ�SHDFHIXO�UHODWLRQ�ZLWK�UHODWLYHV��

:H� LGHQWLILHG� D� VWURQJ� SRVLWLYH� SHHU� HIIHFW� LQ� WZR� RI� WKH� WKUHH� SDLUV� RI� DVSLUDWLRQV��

6SHFLILFDOO\��DGROHVFHQWV�DUH�PRUH�OLNHO\�WR�SULRULWL]H�HFRQRPLF�DVSLUDWLRQV�RYHU�WKH�DVSLUDWLRQ�

RI�KDYLQJ�SHDFHIXO�DVSLUDWLRQV�ZLWK�UHODWLYHV��WKH�PRUH�WKHLU�IULHQGV�GR�VR�DV�ZHOO��6LPLODUO\��

WKH\�DUH�PRUH�OLNHO\�WR�SULRULWL]H�HFRQRPLF�DVSLUDWLRQV�RYHU�FRPPXQLW\�HQJDJHPHQW��WKH�PRUH�
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WKHLU�IULHQGV�SULRULWL]H�HFRQRPLF�DVSLUDWLRQV�LQ�VXFK�D�VHWWLQJ��:H�RQO\�LGHQWLILHG�WKHVH�SHHU�

HIIHFWV��ZKHQ�XVLQJ�LQVWUXPHQWDO�YDULDEOHV��7KLV�VXJJHVWV�WKDW�WKH��QHJDWLYH��H[FOXVLRQ�ELDV�LQ�

WKH�2/6�HVWLPDWHV�LV�VWURQJHU�WKDQ�WKH�SRVLWLYH�ELDV�FUHDWHG�E\�FRUUHODWHG�HIIHFWV�RU�SRWHQWLDO�

UHIOHFWLRQ�ELDV��:H�ZHUH�XQDEOH�WR�LGHQWLI\�D�SHHU�HIIHFW�RQ�WKH�H[WHQW� WR�ZKLFK�DGROHVFHQWV�

SULRULWL]H�HFRQRPLF�DVSLUDWLRQV�RYHU�WKH�DVSLUDWLRQ�WR�OLYH�LQ�SUR[LPLW\�ZLWK�IULHQGV�UHODWLYHV�

GXH�WR�D�SUREOHP�RI�ZHDN�LQVWUXPHQWDO�YDULDEOHV���

7KH�LGHQWLILFDWLRQ�RI�SHHU�HIIHFWV�RQ�WKH�H[WHQW�WR�ZKLFK�DGROHVFHQWV�SULRULWL]H�HFRQRPLF�

DVSLUDWLRQV�FDQ�EH�FRPSOLFDWHG�E\�YDULDWLRQ�LQ�SHUFHLYHG�FRPSHWLWLRQ�EHWZHHQ�DVSLUDWLRQV��)LUVW��

WKH�SHHU� HIIHFWV� LQ� WKH�H[WHQW� WR�ZKLFK�DGROHVFHQWV�SULRULWL]H�HFRQRPLF�DVSLUDWLRQV�FRXOG�EH�

FRQIRXQGHG� E\� SHUFHLYHG� FRPSHWLWLRQ� OHYHOV� LI� SHHUV� DOVR� H[HUW� DQ� LQIOXHQFH� RQ� SHUFHLYHG�

FRPSHWLWLRQ�� +RZHYHU�� ZH� GLG� QRW� LGHQWLI\� DQ\� SHHU� HIIHFWV� RQ� SHUFHLYHG� FRPSHWLWLRQ��

,PSRUWDQWO\�� WKH�HVWLPDWHV�RI� WKH�SHHU�HIIHFWV�DUH�UREXVW� WR�WKH�XVH�RI�FRQWUROV�IRU�HJR¶V�DQG�

HJR¶V�IULHQGV�SHUFHLYHG�FRPSHWLWLRQ��6HFRQG��ORZ�OHYHOV�RI�SHUFHLYHG�FRPSHWLWLRQ�PLJKW�DIIHFW�

WKH�DFFXUDF\�RI�WKH�HOLFLWHG�DVSLUDWLRQV��DQG�ZLWK�LW�WKH�LQIHUHQFH�RQ�SRWHQWLDO�SHHU�HIIHFWV��:H�

IRXQG�WKDW�WKH�XVH�RI�HJR¶V�FRPSHWLWLRQ�OHYHOV�DV�VDPSOLQJ�ZHLJKWV�LQFUHDVHV�WKH�HVWLPDWHG�SHHU�

HIIHFWV�LQ�SDLUV���DQG���EXW�GHFUHDVHV�LW�LQ�SDLU����,Q�DQ�DGGLWLRQDO�DQDO\VLV��ZH�LQWHUDFWHG�WKH�

SHHU�HIIHFWV�ZLWK�HJR¶V�SHUFHLYHG�FRPSHWLWLRQ�DQG�WKH�SHUFHLYHG�FRPSHWLWLRQ�RI�HJR¶V�IULHQGV��

EXW� ZH� GLG� QRW� ILQG� DQ\� VLJQLILFDQW� LQWHUDFWLRQ� HIIHFWV�� :H� FRQFOXGH� WKDW� WKH� SHUFHLYHG�

FRPSHWLWLRQ�EHWZHHQ�DVSLUDWLRQV�GRHV�QRW�DIIHFW�WKH�LGHQWLILFDWLRQ�RI�SHHU�HIIHFWV���

)XUWKHU�DQDO\VHV�LGHQWLILHG�LQWHUHVWLQJ�KHWHURJHQHLW\�LQ�WKH�SHHU�HIIHFWV��:H�IRXQG�WKDW�WKH�

SHHU�HIIHFWV�DUH�VWURQJHU�DPRQJ�VWXGHQWV�ZLWK�H[WUD�FXUULFXODU�DFWLYLWLHV��ZKLFK�ZH�LQWHUSUHW�DV�

HYLGHQFH�LQ�VXSSRUW�RI�WKH�LPSRUWDQFH�RI�WKH�IUHTXHQF\�RI�VRFLDO�LQWHUDFWLRQ��KHQFH�WKH�DPRXQW�

RI�LQIRUPDWLRQ�VKDUHG��,Q�DGGLWLRQ��SHHU�HIIHFWV�DUH�VWURQJHU�DPRQJ�VWXGHQWV�RI�WKH�ODUJHVW�WULEH��

DQG�ZHDNHU�DPRQJ�VWXGHQWV�ZLWK�PRUH�VLEOLQJV��7KH�ODWWHU�WZR�UHVXOWV�VXJJHVW�WKDW�SHHU�HIIHFWV�

DUH�VWURQJHU�ZKHQ�WKH�LQIRUPDWLRQ�VKDUHG�LV�PRUH�UHOHYDQW�RU�PRUH�LPSRUWDQW�UHODWLYH�WR�RWKHU�

VLJQDOV��

$�ILQDO�QRWH�LV�UHTXLUHG�RQ�WKH�H[WHUQDO�YDOLGLW\�RI�WKH�LGHQWLILHG�SHHU�HIIHFWV��:H�IRFXVHG�

RQ�WKH�PRVW�VHQLRU�VWXGHQWV�LQ�WKH�8JDQGDQ�KLJK�VFKRRO�V\VWHP��&RPSDUHG�WR�DGROHVFHQWV�QRW�

HQUROOHG�LQ�VFKRRO��WKHVH�VWXGHQWV��DQG�WKHLU�SDUHQWV��SUHVXPDEO\�DOUHDG\�KDYH�UHODWLYHO\�KLJK�

HFRQRPLF�DVSLUDWLRQV��,W�LV�DOVR�SODXVLEOH�WKDW�FRQVWUDLQWV�LPSRVHG�E\�WUDGLWLRQDO�VRFLDO�QRUPV�

DQG�SUHVFULEHG�VRFLDO�UROHV�PLJKW�EH�OHVV�VHYHUH�IRU�WKHP��,I�WKH�ODWWHU�LV�WUXH��ZH�H[SHFW�SHHU�

HIIHFWV�WR�EH�ZHDNHU�DPRQJ�VFKRRO�JRLQJ�DGROHVFHQWV��VXFK�WKDW�RXU�UHVXOWV�FDQ�EH�LQWHUSUHWHG�

DV�D�FRQVHUYDWLYH�HVWLPDWH�IRU�WKH�ZLGHU�DGROHVFHQW�SRSXODWLRQ�LQ�WKH�DUHD��

� �
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5HIHUHQFHV�

$GYDQL��$��DQG�0DOGH��%����������&UHGLEO\�LGHQWLI\LQJ�VRFLDO�HIIHFWV��$FFRXQWLQJ�IRU�QHWZRUN�

IRUPDWLRQ�DQG�PHDVXUHPHQW�HUURU��-RXUQDO�RI�(FRQRPLF�6XUYH\V��������������������

$SSDGXUDL��$����������7KH�FDSDFLW\�WR�DVSLUH��,Q�9��5DR�DQG�0��:DOWRQ��(GV����&XOWXUH�DQG�

SXEOLF�DFWLRQ��SS����������6WDQIRUG��&DOLIRUQLD��6WDQIRUG�8QLYHUVLW\�3UHVV��

$UFLGLDFRQR��3���)RVWHU��*���*RRGSDVWHU��1���DQG�.LQVOHU��-����������(VWLPDWLQJ�VSLOORYHUV�

XVLQJ�SDQHO�GDWD��ZLWK�DQ�DSSOLFDWLRQ�WR�WKH�FODVVURRP��4XDQWLWDWLYH�(FRQRPLFV������������

������

%DXP��&��)���6FKDIIHU��0��(���DQG�6WLOOPDQ��6����������(QKDQFHG�URXWLQHV�IRU�LQVWUXPHQWDO�

YDULDEOHV�JHQHUDOL]HG�PHWKRG�RI�PRPHQWV�HVWLPDWLRQ�DQG�WHVWLQJ��7KH�6WDWD�-RXUQDO��������

���������

%DXP��&��)���6FKDIIHU��0��(���DQG�6WLOOPDQ��6����������LYUHJ���6WDWD�PRGXOH�IRU�H[WHQGHG�

LQVWUXPHQWDO�YDULDEOHV��6/6��*00�DQG�$&�+$&��/,0/�DQG�N�FODVV�UHJUHVVLRQ��%RVWRQ��

%RVWRQ�&ROOHJH�'HSDUWPHQW�RI�(FRQRPLFV��5HWULHYHG�IURP�

KWWSV���HFRQSDSHUV�UHSHF�RUJ�VRIWZDUH�ERFERFRGH�V�������KWP�

%D]]L��6���	�&OHPHQV��0��$����������%OXQW�LQVWUXPHQWV��$YRLGLQJ�FRPPRQ�SLWIDOOV�LQ�

LGHQWLI\LQJ�WKH�FDXVHV�RI�HFRQRPLF�JURZWK��$PHULFDQ�(FRQRPLF�-RXUQDO��0DFURHFRQRPLFV��

��������������

%HDPDQ��/���'XIOR��(���3DQGH��5���DQG�7RSDORYD��3����������)HPDOH�OHDGHUVKLS�UDLVHV�

DVSLUDWLRQV�DQG�HGXFDWLRQDO�DWWDLQPHQW�IRU�JLUOV��$�SROLF\�H[SHULPHQW�LQ�,QGLD��6FLHQFH��

���������������������

%HUQDUG��7���'HUFRQ��6���2UNLQ��.���DQG�7DIIHVVH��$����������7KH�IXWXUH�LQ�PLQG��$VSLUDWLRQV�

DQG�IRUZDUG�ORRNLQJ�EHKDYLRXU�LQ�UXUDO�(WKLRSLD��&6$(�:RUNLQJ�3DSHU�6HULHV�����������

2[IRUG��&HQWUH�IRU�WKH�6WXG\�RI�$IULFDQ�(FRQRPLHV��8QLYHUVLW\�RI�2[IRUG���

%HUQDUG��7���'HUFRQ��6���2UNLQ��.���DQG�7DIIHVVH��$������������3DUHQWDO�$VSLUDWLRQV�IRU�

&KLOGUHQ
V�(GXFDWLRQ��,V�7KHUH�D��*LUO�(IIHFW�"�([SHULPHQWDO�(YLGHQFH�IURP�5XUDO�(WKLRSLD��

$($�3DSHUV�DQG�3URFHHGLQJV���������������

%RXFKHU��9���%UDPRXOOp��<���'MHEEDUL��+���DQG�)RUWLQ��%����������'R�SHHUV�DIIHFW�VWXGHQW�

DFKLHYHPHQW"�(YLGHQFH�IURP�&DQDGD�XVLQJ�JURXS�VL]H�YDULDWLRQ��-RXUQDO�RI�$SSOLHG�

(FRQRPHWULFV������������������
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%UDPRXOOp��<���'MHEEDUL��+���DQG�)RUWLQ��%����������,GHQWLILFDWLRQ�RI�SHHU�HIIHFWV�WKURXJK�

VRFLDO�QHWZRUNV��-RXUQDO�RI�(FRQRPHWULFV������������������

%XUV]W\Q��/���(GHUHU��)���)HUPDQ��%���DQG�<XFKWPDQ��1����������8QGHUVWDQGLQJ�PHFKDQLVPV�

XQGHUO\LQJ�SHHU�HIIHFWV��(YLGHQFH�IURP�D�ILHOG�H[SHULPHQW�RQ�ILQDQFLDO�GHFLVLRQV��

(FRQRPHWULFD��������������������

&DH\HUV��%���DQG�)DIFKDPSV��0����������([FOXVLRQ�ELDV�LQ�WKH�HVWLPDWLRQ�RI�SHHU�HIIHFWV�

�1%(5�:RUNLQJ�3DSHU�1R����������&DPEULGJH��0$��1DWLRQDO�%XUHDX�RI�(FRQRPLF�

5HVHDUFK���

&DVWDxHGD��$���'RDQ��'���1HZKRXVH��'���1JX\HQ��0��&���8HPDWVX��+���DQG�$]HYHGR��-��3��

��������:KR�DUH�WKH�SRRU�LQ�WKH�GHYHORSLQJ�ZRUOG"��3ROLF\�5HVHDUFK�:RUNLQJ�3DSHU��������

:DVKLQJWRQ��7KH�:RUOG�%DQN��

&LQJDQR��)���DQG�5RVROLD��$����������3HRSOH�,�NQRZ��-RE�VHDUFK�DQG�VRFLDO�QHWZRUNV��-RXUQDO�

RI�/DERU�(FRQRPLFV������������������

&RKHQ�&ROH��(���DQG�)OHWFKHU��-��0����������,V�REHVLW\�FRQWDJLRXV"�6RFLDO�QHWZRUNV�YV��

HQYLURQPHQWDO�IDFWRUV�LQ�WKH�REHVLW\�HSLGHPLF��-RXUQDO�RI�+HDOWK�(FRQRPLFV��������������

������

'DOWRQ��3�6���*KRVDO��6��DQG�0DQL��$����������3RYHUW\�DQG�$VSLUDWLRQV�)DLOXUH��7KH�(FRQRPLF�

-RXUQDO���������������������

'H�%HXFNHODHU��$���7RRQHQ��6���DQG�'DYLGRY��(����������2Q�WKH�RSWLPDO�QXPEHU�RI�VFDOH�

SRLQWV�LQ�JUDGHG�SDLUHG�FRPSDULVRQV��4XDOLW\�	�4XDQWLW\���������������������

'H�*LRUJL��*���3HOOL]]DUL��0���DQG�5HGDHOOL��6����������,GHQWLILFDWLRQ�RI�VRFLDO�LQWHUDFWLRQV�

WKURXJK�SDUWLDOO\�RYHUODSSLQJ�SHHU�JURXSV��$PHULFDQ�(FRQRPLF�-RXUQDO��$SSOLHG�(FRQRPLFV��

��������������

'H�3DROD��0���DQG�6FRSSD��9����������3HHU�JURXS�HIIHFWV�RQ�WKH�DFDGHPLF�SHUIRUPDQFH�RI�

,WDOLDQ�VWXGHQWV��$SSOLHG�(FRQRPLFV���������������������

'
([HOOH��%��DQG�$��9HUVFKRRU���������,QYHVWPHQW�EHKDYLRXU��ULVN�VKDULQJ�DQG�VRFLDO�GLVWDQFH��

(FRQRPLF�-RXUQDO���������������������

'L�)DOFR��6���DQG�%XOWH��(����������$�GDUN�VLGH�RI�VRFLDO�FDSLWDO"�.LQVKLS��FRQVXPSWLRQ��DQG�

VDYLQJV��-RXUQDO�RI�'HYHORSPHQW�6WXGLHV���������������������
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)HOG��-���DQG�=|OLW]��8����������8QGHUVWDQGLQJ�SHHU�HIIHFWV��2Q�WKH�QDWXUH��HVWLPDWLRQ��DQG�

FKDQQHOV�RI�SHHU�HIIHFWV��-RXUQDO�RI�/DERU�(FRQRPLFV������������������

)LQOD\��.���0DJQXVVRQ��/��0���DQG�6FKDIIHU��0��(����������ZHDNLY��:HDN�LQVWUXPHQW�UREXVW�

WHVWV�DQG�FRQILGHQFH�LQWHUYDOV�IRU�LQVWUXPHQWDO�YDULDEOH��,9��HVWLPDWLRQ�RI�OLQHDU��SURELW�DQG�

WRELW�PRGHOV��6WDWLVWLFDO�6RIWZDUH�&RPSRQHQWV�6���������%RVWRQ��%RVWRQ�&ROOHJH�

'HSDUWPHQW�RI�(FRQRPLFV��

)RUWLQ��%���DQG�<D]EHFN��0����������3HHU�HIIHFWV��IDVW�IRRG�FRQVXPSWLRQ�DQG�DGROHVFHQW�

ZHLJKW�JDLQ��-RXUQDO�RI�+HDOWK�(FRQRPLFV����������������

*DYLULD��$���DQG�5DSKDHO��6����������6FKRRO�EDVHG�SHHU�HIIHFWV�DQG�MXYHQLOH�EHKDYLRU��5HYLHZ�

RI�(FRQRPLFV�DQG�6WDWLVWLFV�������������������

*HQLFRW��*��DQG�'��5D\���������$VSLUDWLRQV�DQG�LQHTXDOLW\��(FRQRPHWULFD�����������±�����

*ROGVPLWK�3LQNKDP��3���DQG�,PEHQV��*��:����������6RFLDO�QHWZRUNV�DQG�WKH�LGHQWLILFDWLRQ�RI�

SHHU�HIIHFWV��-RXUQDO�RI�%XVLQHVV�	�(FRQRPLF�6WDWLVWLFV�������������������

+DGQHV��0���9ROODQ��%���DQG�.RVIHOG��0����������7KH�GDUN�VLGH�RI�VROLGDULW\��:DVKLQJWRQ��

'&��:RUOG�%DQN��

.OHLEHUJHQ��)���DQG�3DDS��5����������*HQHUDOL]HG�UHGXFHG�UDQN�WHVWV�XVLQJ�WKH�VLQJXODU�YDOXH�

GHFRPSRVLWLRQ��-RXUQDO�RI�(FRQRPHWULFV�������������������

.ULVWHQVHQ��6���3LOJDDUG��%���DQG�%LUFK�7KRPVHQ��7����������6KRXOG�,�VWD\�RU�VKRXOG�,�JR"�

5XUDO�\RXWK�HPSOR\PHQW�LQ�8JDQGD�DQG�=DPELD��,QWHUQDWLRQDO�'HYHORSPHQW�3ODQQLQJ�

5HYLHZ��������������

/HH��/��I����������,GHQWLILFDWLRQ�DQG�HVWLPDWLRQ�RI�HFRQRPHWULF�PRGHOV�ZLWK�JURXS�

LQWHUDFWLRQV��FRQWH[WXDO�IDFWRUV�DQG�IL[HG�HIIHFWV��-RXUQDO�RI�(FRQRPHWULFV��������������������

/LQ��;����������,GHQWLI\LQJ�SHHU�HIIHFWV�LQ�VWXGHQW�DFDGHPLF�DFKLHYHPHQW�E\�VSDWLDO�

DXWRUHJUHVVLYH�PRGHOV�ZLWK�JURXS�XQREVHUYDEOHV��-RXUQDO�RI�/DERU�(FRQRPLFV�������������

������

/LQGTXLVW��0��-���6DXHUPDQQ��-���DQG�=HQRX��<����������1HWZRUN�HIIHFWV�RQ�ZRUNHU�

SURGXFWLYLW\��8QSXEOLVKHG�PDQXVFULSW��6WRFNKROP�8QLYHUVLW\��6ZHGHQ��

/LX��;���3DWDFFKLQL��(���DQG�=HQRX��<����������(QGRJHQRXV�SHHU�HIIHFWV��ORFDO�DJJUHJDWH�RU�

ORFDO�DYHUDJH"�-RXUQDO�RI�(FRQRPLF�%HKDYLRU�	�2UJDQL]DWLRQ���������������
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0DFRXUV��.���DQG�9DNLV��5����������&KDQJLQJ�KRXVHKROGV
�LQYHVWPHQW�EHKDYLRXU�WKURXJK�

VRFLDO�LQWHUDFWLRQV�ZLWK�ORFDO�OHDGHUV��(YLGHQFH�IURP�D�UDQGRPLVHG�WUDQVIHU�SURJUDPPH��7KH�

(FRQRPLF�-RXUQDO����������������������

0DQVNL��&��)����������,GHQWLILFDWLRQ�RI�HQGRJHQRXV�VRFLDO�HIIHFWV��7KH�UHIOHFWLRQ�SUREOHP��

7KH�5HYLHZ�RI�(FRQRPLF�6WXGLHV�������������������

0RUD��7���DQG�2UHRSRXORV��3����������3HHU�HIIHFWV�RQ�KLJK�VFKRRO�DVSLUDWLRQV��(YLGHQFH�IURP�

D�VDPSOH�RI�FORVH�DQG�QRW�VR�FORVH�IULHQGV��(FRQRPLFV�RI�(GXFDWLRQ�5HYLHZ������������������

3DWDFFKLQL��(���DQG�=HQRX��<����������-XYHQLOH�GHOLQTXHQF\�DQG�FRQIRUPLVP��-RXUQDO�RI�/DZ��

(FRQRPLFV��	�2UJDQL]DWLRQ����������������

3ODWWHDX��-��3����������,QVWLWXWLRQV��VRFLDO�QRUPV��DQG�HFRQRPLF�GHYHORSPHQW��YROXPH����

3V\FKRORJ\�3UHVV��

3RZHOO��/��0���7DXUDV��-��$���DQG�5RVV��+����������7KH�LPSRUWDQFH�RI�SHHU�HIIHFWV��FLJDUHWWH�

SULFHV�DQG�WREDFFR�FRQWURO�SROLFLHV�IRU�\RXWK�VPRNLQJ�EHKDYLRU��-RXUQDO�RI�+HDOWK�

(FRQRPLFV������������������

6WRFN��-��+���DQG�<RJR��0����������7HVWLQJ�IRU�ZHDN�LQVWUXPHQWV�LQ�OLQHDU�,9�UHJUHVVLRQ�,Q�'��

:��$QGUHZV�	�-��+��6WRFN��(GV����,GHQWLILFDWLRQ�DQG�,QIHUHQFH�LQ�(FRQRPHWULF�0RGHOV��

(VVD\V�LQ�+RQRU�RI�7KRPDV�-��5RWKHQEHUJ��SS�����������&DPEULGJH��&DPEULGJH�8QLYHUVLW\�

3UHVV��

8JDQGD�%XUHDX�RI�6WDWLVWLFV����������7KH�1DWLRQDO�3RSXODWLRQ�DQG�+RXVLQJ�&HQVXV������±�

0DLQ�5HSRUW��.DPSDOD��8JDQGD��8JDQGD�%XUHDX�RI�6WDWLVWLFV��

8JDQGD�%XUHDX�RI�6WDWLVWLFV����������6WDWLVWLFDO�DEVWUDFW��.DPSDOD��8JDQGD��8JDQGD�%XUHDX�

RI�6WDWLVWLFV���

8JDQGD�%XUHDX�RI�6WDWLVWLFV����������8JDQGD�1DWLRQDO�+RXVHKROG�6XUYH\������������

.DPSDOD��8JDQGD��8JDQGD�%XUHDX�RI�6WDWLVWLFV��

81)3$����������7KH�6WDWH�RI�:RUOG�3RSXODWLRQ������>'DWD�ILOH@��5HWULHYHG�IURP�

KWWSV���ZZZ�XQISD�RUJ�VLWHV�GHIDXOW�ILOHV�6:23�'DWD������[OV[�

81,&()����������'HPRJUDSKLFV�'DWD��>'DWD�ILOH@��5HWULHYHG�IURP�KWWSV���GDWD�XQLFHI�RUJ�ZS�

FRQWHQW�XSORDGV���������7DEOH���'HPRJUDSKLFV�(1���[OV[��

:KLWH��%����������$JULFXOWXUH�DQG�WKH�JHQHUDWLRQ�SUREOHP��UXUDO�\RXWK��HPSOR\PHQW�DQG�WKH�

IXWXUH�RI�IDUPLQJ��,'6�%XOOHWLQ���������������
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:RROGULGJH��-��0����������$SSOLFDWLRQV�RI�JHQHUDOL]HG�PHWKRG�RI�PRPHQWV�HVWLPDWLRQ��

-RXUQDO�RI�(FRQRPLF�3HUVSHFWLYHV�����������������

�
�
� �
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(QGQRWHV�

�
��)RU�DQ�LQWHUHVWLQJ�H[FHSWLRQ��VHH�'¶([HOOH�DQG�9HUVFKRRU��������ZKR�IRXQG�LQ�DQ�LQYHVWPHQW�JDPH�LPSOHPHQWHG�

LQ�D�ILHOG�ODE�WKDW�HFRQRPLF�LQYHVWPHQW�LV�KLJKHU�ZKHQ�LQYHVWPHQW�SURILWV�FDQ�EH�VKDUHG�ZLWK�IULHQGV��

��µ1RQ�RYHUODSSLQJ¶�IULHQGV�DUH�IULHQGV�RI�HJR¶V�IULHQGV�ZKR�DUH�QRW�IULHQGV�RI�HJR��:LWK�µHJR¶�ZH�UHIHU�WR�WKH�

UHVSRQGHQW�ZKRVH�SUHIHUHQFHV�DUH�LQIOXHQFHG�E\�WKH�SUHIHUHQFHV�RI�KLV�KHU�IULHQGV��FDOOHG�µDOWHUV¶��

��7KLV� OLWHUDWXUH� VXJJHVWV� WKHUH� LV�D� VWURQJ� OLQN�EHWZHHQ�SRYHUW\�DQG�DVSLUDWLRQV�� ,W� DVVXPHV� WKDW� WKH�DELOLW\�RI�

SHRSOH�WR�LQYHVW�HIIHFWLYHO\�LQ�WKHLU�IXWXUH��ZKLFK�LV�HVVHQWLDO�WR�HVFDSH�SRYHUW\��GUDZV�KHDYLO\�RQ�WKHLU�µFDSDFLW\�

WR�DVSLUH¶��$SSDGXUDL��������

��,Q�DQ�ROGHU�YHUVLRQ��%HUQDUG�HW�DO���������DOVR�UHSRUWHG�RQ�KRZ�WKH\�WULHG�WR�LGHQWLI\�SRWHQWLDO�SHHU�HIIHFWV�E\�

H[SORLWLQJ�WKH�YDULDWLRQ�LQ�WKH�QXPEHU�RI�UHVSRQGHQWV�LQ�D�YLOODJH�WKDW�ZHUH�WUHDWHG��7KH\�IRXQG�WKDW�WKH�WUHDWPHQW�

HIIHFWV�RQ�DVSLUDWLRQV�SDUWO\�GHSHQG�RQ�WKH�QXPEHU�RI�SHHUV�H[SRVHG�WR�WUHDWPHQW���

��0RUD�DQG�2UHRSRXORV��������ORRNHG�DW�SHHU�HIIHFWV�DPRQJ�IULHQGV�LQ�WKH�FODVVURRP�RQ�HGXFDWLRQDO�DVSLUDWLRQV�

EXW�WKH\�GLG�QRW�JR�EH\RQG�HGXFDWLRQDO�DVSLUDWLRQV�DQG�GLG�QRW�DGGUHVV�SRWHQWLDO�HQGRJHQHLW\�ELDVHV��

��6HH�H�J��%RXFKHU�HW�DO����������/LX��3DWDFFKLQL��DQG�=HQRX���������DQG�3DWDFFKLQL�DQG�=HQRX���������3DWDFFKLQL�

DQG�=HQRX��������S�����GHILQH�FRQIRUPLVP�DV�³WKH�LGHD�WKDW�WKH�HDVLHVW�DQG�KHQFH�EHVW�OLIH�LV�DWWDLQHG�E\�GRLQJ�

RQH¶V�YHU\�EHVW�WR�EOHQG�LQ�ZLWK�RQH¶V�VXUURXQGLQJV�DQG�WR�GR�QRWKLQJ�HFFHQWULF�RU�RXW�RI�WKH�RUGLQDU\�LQ�DQ\�ZD\´��

��1RWH� WKDW� WKLV� IULHQGVKLS� GRHV� QRW� QHHG� WR� EH� UHFLSURFDWHG�� ,Q� RWKHU�ZRUGV��ZH� UHPDLQ� VLOHQW� DERXW�ZKHWKHU�

LQGLYLGXDO�݆�DJUHHV�WKDW�WKH\�DUH�D�IULHQG�RI�݅���

��$V�FODVVHV�LQ�6LURQNR�ZHUH�VXEVWDQWLDOO\�VPDOOHU�WKDQ�LQ�0EDOH��RXU�VDPSOH�ZRXOG�EH�GRPLQDWHG�E\�0EDOH�EDVHG�

VWXGHQWV� LI�ZH�VDPSOHG�DQ�HTXDO�QXPEHU�RI�FODVVHV� LQ�ERWK�GLVWULFWV��7R�DYRLG� WKLV��ZH�UDQGRPO\�VDPSOHG�RQH�

DGGLWLRQDO�FODVV�LQ�6LURQNR��

��7KH�RIILFLDO�OLVWV�RI�UHJLVWHUHG�VWXGHQWV�FRQWDLQHG�����VWXGHQWV��+RZHYHU��ZH�VRRQ�UHDOL]HG�WKDW�D�FRQVLGHUDEOH�

QXPEHU�RI�VWXGHQWV�ZHUH�QRW�DWWHQGLQJ�VFKRRO��DQ\PRUH���7KHVH�VWXGHQWV�ZHUH�UHPRYHG��:H�DUH�FRQILGHQW�WKDW�DOO�

VWXGHQWV�ZKR�ZHUH�DFWLYHO\�DWWHQGLQJ�VFKRRO�DW�WKH�WLPH�RI�WKH�ILHOGZRUN�SDUWLFLSDWHG�LQ�RXU�VWXG\��

���%HIRUH�WKHVH�LQWHUYLHZV��ZH�DOVR�RUJDQL]HG�VHYHQ�IRFXV�JURXS�GLVFXVVLRQV��)*'V��LQ�0D\������LQ�WKH�*UHDWHU�

0EDOH�DUHD�LQ�8JDQGD��3DUWLFLSDQWV�LQ�WKH�)*'V�ZHUH�DVNHG�ZKHWKHU�DQG�KRZ�IULHQGV�FRXOG�KDYH�DQ�LQIOXHQFH�RQ�

LQGLYLGXDO�DVSLUDWLRQV��)ULHQGV�ZHUH�UHSRUWHG�WR�EH�D�VLJQLILFDQW�VRXUFH�RI�NQRZOHGJH�DQG�LQVSLUDWLRQ�ZKHQ�IRUPLQJ�

DVSLUDWLRQV��

���:H� SDLUHG� DVSLUDWLRQV� ZLWK� VL[� DOWHUQDWLYH� DVSLUDWLRQV� WR� HFRQRPLF� LQGHSHQGHQFH�� )RU� WKLV� SDSHU�� ZH� RQO\�

VHOHFWHG� WKH� WKUHH� DOWHUQDWLYHV� LQ� WKH� VRFLDO� GRPDLQ� WKDW� VKDUH� D� FRPPXQDO� FRPSRQHQW�� 7KH� WKUHH� UHPDLQLQJ�

DVSLUDWLRQV�SDLUHG�ZLWK�WKH�DVSLUDWLRQ�WR�EHFRPH�HFRQRPLFDOO\�LQGHSHQGHQW�ZKLFK�DUH�QRW�LQFOXGHG�LQ�WKLV�SDSHU�

DUH��WKH�DVSLUDWLRQ�WR�JHW�FKLOGUHQ��WKH�DVSLUDWLRQ�WR�JHW�PDUULHG�DQG�WKH�DVSLUDWLRQ�WR�REWDLQ�D�KLJKHU�HGXFDWLRQ�

GHJUHH��7KH�VHOHFWLRQ�RI�DVSLUDWLRQV�WKDW�DUH�FRPSDUDEOH�DOORZV�IRU�WKH�XVH�RI�D�XQLIRUP�VHW�RI�LQVWUXPHQWV��8VLQJ�

WKH�VDPH�LQVWUXPHQWV�WR�HVWLPDWH�SHHU�HIIHFWV�LQ�WKH�RWKHU�WKUHH�SDLUV�RI�DVSLUDWLRQV�UHVXOWV�LQ�WKUHH�XQLGHQWLILHG�

PRGHOV���
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���
�

�
���(YHQ�WKRXJK�UHVSRQGHQWV�ZHUH�DEOH�WR�DQVZHU�WKDW�SDLUHG�DVSLUDWLRQV�GLG�QRW�FRPSHWH��MXVW�DVNLQJ�WKLV�TXHVWLRQ�

PLJKW�KDYH�SULPHG�WKHP�WR�WKLQN�WKDW�WKH\�FRPSHWH��$V�D�UHVXOW��UHVSRQVHV�SRWHQWLDOO\�JLYH�DQ�XSSHU�ERXQG��

���:H�DOVR�HOLFLWHG�µDYHUVLYH
�WLHV�WR�LQYHVWLJDWH�ZKHWKHU�WKH\�FUHDWH�QHJDWLYH�SHHU�HIIHFWV��:H�DVNHG�UHVSRQGHQWV�

WR�LQGLFDWH�ZLWK�ZKRP�WKH\�GLG�QRW�JHW�DORQJ�ZLWK�LQ�WKHLU�FODVV��:H�GR�QRW�XVH�WKHVH�GDWD��DV�WKH�IUHTXHQFLHV�DUH�

YHU\�ORZ��

���:H�LGHQWLILHG�VRPH�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKH�UHPRYHG�VWXGHQWV�DQG�WKH�ILQDO�VDPSOH��VHH�

7DEOH�$���LQ�$SSHQGL[�$���+RZHYHU��JLYHQ�WKH�VPDOO�QXPEHU�RI�VWXGHQWV�WKDW�ZHUH�UHPRYHG�DQG�WKH�ODFN�RI�DQ\�

VWDWLVWLFDOO\�VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�WKH�DVSLUDWLRQ�VFRUHV�DQG�WKH�QXPEHU�RI�IULHQGV�RU�WKH�SURSRUWLRQ�RI�

FODVVPDWHV�WKDW�DUH�IULHQGV��ZH�H[SHFW�WKDW�WKH�LPSDFW�RI�WKH�UHPRYDO�RI�WKHVH�VWXGHQWV�RQ�WKH�HVWLPDWHV�RI�WKH�SHHU�

HIIHFWV�ZLOO�EH�OLPLWHG��

���7DEOH�$���LQ�$SSHQGL[�$�SUHVHQWV�FRUUHODWLRQV�EHWZHHQ�HJR¶V�FKDUDFWHULVWLFV�DQG�WKH�PHDQ�FKDUDFWHULVWLFV�RI�

HJR¶V�IULHQGV��$SDUW�IURP�WKH�LQFRPH�JHQHUDWLQJ�DFWLYLWLHV�RI�WKH�SDUHQWV�DQG�WKH�XVH�RI�79�DV�PRVW�LPSRUWDQW�VRXUFH�

RI�QHZV��DOO�FRUUHODWLRQ�FRHIILFLHQWV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW��VXJJHVWLQJ�D�KLJK�GHJUHH�RI�QHWZRUN�KRPRSKLO\����

���7DEOH�$���LQ�$SSHQGL[�$�SURYLGHV�PRUH�GHWDLOV�RQ�WKH�PHDQ�DVSLUDWLRQV�RI�HJR¶V�IULHQGV�IRU�HDFK�RI�WKH�WKUHH�

SDLUV��

���:H�DVVXPH�WKDW�ZLWK����UHVSRQVH�FDWHJRULHV�WKH�GHSHQGHQW�YDULDEOH�LV�VXIILFLHQWO\�FRQWLQXRXV�WR�MXVWLI\�WKH�XVH�

RI�VWDQGDUG�2/6�HVWLPDWLRQ�WHFKQLTXHV��

���7KH�*00�WZR�VWHS�PHWKRG�LV�D�JHQHUDOL]HG�PHWKRGV�RI�PRPHQWV�HVWLPDWLRQ�PHWKRG�WKDW�FDQ�EH�XVHG�ZKHQ�WKH�

DVVXPSWLRQ�RI�LQGHSHQGHQW�DQG�LGHQWLFDOO\�GLVWULEXWHG�HUURUV�GRHV�QRW�KROG��&RPSDUHG�WR�WKH��6/6�PHWKRG��WKH�

*00� WZR�VWHS�PHWKRG� LV�EHWWHU� VXLWHG� WR�PDNH� VWDQGDUG�HUURUV� DQG� WHVW� VWDWLVWLFV� UREXVW� WR�KHWHURVFHGDVWLFLW\�

�:RROGULGJH��������

���)RU�WHFKQLFDO�GHWDLOV�VHH�&DH\HUV�	�)DIFKDPSV����������

���7DEOH�$���LQ�$SSHQGL[�$�SUHVHQWV�WKH�IXOO�2/6�UHJUHVVLRQ�UHVXOWV��

��� 7KH� QHJDWLYH� GLUHFWLRQ� RI� WKH� FRHIILFLHQWV� RI� WKH� LQVWUXPHQWDO� YDULDEOHV� PLJKW� VHHP� FRXQWHULQWXLWLYH�� $V�

H[SODLQHG�E\�'H�*LRUJL�HW�DO���������S�����������WKH�FDXVH�RI�WKLV�QHJDWLYH�UHODWLRQVKLS�KDV�LWV�RULJLQ�LQ�WKH�IDFW�

WKDW�H[FOXGHG�SHHUV�DUH�D�UDQGRP�VXEVDPSOH�RI�WKH�WRWDO�JURXS�RI�SRWHQWLDO�SHHUV��L�H���DOO�FODVVPDWHV�H[FHSW�HJR����

&RQVHTXHQWO\��D�GHYLDWLRQ�RI�WKH�PHDQ�FKDUDFWHULVWLFV�RI�HJR¶V�SHHUV�IURP�WKH�FODVV�DYHUDJH�LV�FRPSHQVDWHG�E\�DQ�

RSSRVLWH�GHYLDWLRQ�LQ�FKDUDFWHULVWLFV�RI�WKH�JURXS�RI�UHPDLQLQJ�FODVVPDWHV�ZKR�DUH�QRW�HJR¶V�SHHUV��ZKLFK�DOVR�

LQFOXGHG�HJR¶V�H[FOXGHG�SHHUV��$V�D�UHVXOW��WKH�PHDQ�FKDUDFWHULVWLFV�RI�HJR¶V�SHHUV�DQG�HJR¶V�H[FOXGHG�SHHUV�DUH�

PHFKDQLFDOO\�QHJDWLYHO\�FRUUHODWHG��

���$V�WKH�WKUHVKROG�EHWZHHQ�VWURQJ�DQG�ZHDN�LQVWUXPHQWV�GHSHQGV�RQ�WKH�W\SH�RI�YLRODWLRQ�RI�WKH�L�L�G��DVVXPSWLRQ��

ZKLFK�GLIIHUV�DFURVV�VWXGLHV��%D]]L�	�&OHPHQV���������FULWLFDO�YDOXHV�IRU�WKH�.OHLEHUJHQ�3DDS�:DOG�UDQN�)�VWDWLVWLF�

KDYH�QRW�\HW�EHHQ�HVWDEOLVKHG��7KHUHIRUH��ZH�DSSO\�WKH�FULWLFDO�YDOXHV�QRUPDOO\�XVHG�IRU�WKH�&UDJJ�'RQDOG�:DOG�

)�VWDWLVWLF�DQG�XVH�WKH�6WRFN�DQG�<RJR��������FULWLFDO�YDOXHV�WR�LQWHUSUHW�WKH�VL]H�RI�WKH�.OHLEHUJHQ�3DDS�)�VWDWLVWLF�

�%DXP��6FKDIIHU��DQG�6WLOOPDQ��������
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�
���$V�FULWLFDO�YDOXHV�IRU�WKH�.OHLEHUJHQ�3DDS�:DOG�UDQN�)�VWDWLVWLF�KDYH�QRW�EHHQ�HVWDEOLVKHG�\HW��ZH�DOVR�UXQ�D�

QXPEHU� RI�ZHDN�LQVWUXPHQW�UREXVW� WHVWV� WR� DVVHVV� WKH� DFFXUDF\� RI� WKH�SHHU� HIIHFWV� HVWLPDWHG�ZLWK�*00��7KH�

UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH�$���LQ�$SSHQGL[�$�DQG�VKRZ�WKDW�ZH�VKRXOG�UHMHFW�WKH�QXOO�K\SRWKHVLV�WKDW�WKH�WZR�

LQVWUXPHQWV�DUH�LUUHOHYDQW�LQ�DOO�SDLUV�RI�DVSLUDWLRQV��H[FHSW�IRU�WKH�VHFRQG�SDLU��VHH�WKH�FRQGLWLRQDO�OLNHOLKRRG�UDWLR�

�&/5��WHVW�DQG�/DJUDQJH�PXOWLSOLHU�.�VWDWLVWLF���

���$�UREXVW�'XUELQ�:X�+DXVPDQ�LV�XVHG��RI�ZKLFK�WKH�QXOO�K\SRWKHVLV�VWDWHV�WKDW�WKH�HQGRJHQRXV�UHJUHVVRU�FDQ�

EH�WUHDWHG�DV�H[RJHQRXV��7KHUHIRUH��LI�WKH�WHVW�LV�VLJQLILFDQW�DQG�ZH�UHMHFW�WKH�QXOO��ZH�VKRXOG�XVH�WKH�HVWLPDWHV�

IURP�WKH��6/6�DQG�*00�UHJUHVVLRQV��,I�WKH�WHVW�LV�QRW�VLJQLILFDQW�DQG�ZH�FDQQRW�UHMHFW�WKH�QXOO��ZH�VKRXOG�XVH�

WKH�HVWLPDWHV�IURP�WKH�PRUH�HIILFLHQW�2/6�UHJUHVVLRQ��


