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ABSTRACT

IZA DP No. 14922 DECEMBER 2021

The Effect of Age Diversity in Groups 
on Peer Evaluations and Individual 
Performance
This study analyzes how individuals evaluate their peers’ performance in a high stakes 

tournament in response to being randomly assigned to an age homogenous or 

heterogeneous group using data from two TV shows. The data also allows us to explore 

superior evaluations because it contains objective ratings from an independent expert. 

Additionally, this study investigates how age diverse groups affect individual performance 

in professional golf tournaments. The results show that peer and superior evaluations as 

well as individual performance are lower in age diverse groups. Further evidence suggests 

that these effects occur in the short run, but fade away once group members have gotten 

to know each other.
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���,QWURGXFWLRQ�

7KH�ZRUNIRUFH�LV�EHFRPLQJ�LQFUHDVLQJO\�GLYHUVH��%HFNHU��������3RSXODWLRQ�DJLQJ��ORQJHYLW\�
DQG�H[WHQVLRQV�RI�WKH�ZRUNLQJ�OLIH�LQFUHDVHV�DJH�GLYHUVLW\�LQ�RUJDQL]DWLRQV��+RZ�WR�FRPSRVH�
HIIHFWLYH�ZRUN�JURXSV�LV�DQ�LPSRUWDQW�OHDGHUVKLS�TXHVWLRQ�DV�LW�KHOSV�PDQDJHUV��VXSHUYLVRUV�DQG�
H[HFXWH�VWDII�WR�LQFUHDVH�SURGXFWLYLW\�DQG�SURILWV��7KH�SUHYLRXV�HPSLULFDO� OLWHUDWXUH�SURYLGHV�
DPELJXRXV� ILQGLQJV� RQ� WKH� UHODWLRQVKLS� EHWZHHQ� DJH� GLYHUVLW\� LQ� JURXSV� DQG� SURGXFWLYLW\��
:KLOH�VRPH�VWXGLHV� ILQG� WKDW�DJH�GLYHUVLW\�FRUUHODWHV�SRVLWLYHO\�ZLWK� LQQRYDWLYH�LGHDV� �H��J��
%DQWHO�DQG�-DFNVRQ�������RU�SUREOHP�VROYLQJ� WDVNV� �H��J��.LOGXII�HW� DO���������RWKHUV� VKRZ�
QHJDWLYH�RU�QR�SHUIRUPDQFH�HIIHFWV��H��J��%XQGHUVRQ�DQG�6XWFOLIIH�������7LPPHUPDQ���������
.XQ]H�HW�DO���������VXJJHVW�WKDW�WKLV�DPELJXLW\�³PD\�EH�WUDFHG�EDFN�WR�WKH�UHVHDUFKHUV¶�QHJOHFW�
RI�SRVVLEOH�PHGLDWRUV�DQG�PRGHUDWRUV´��S��������
�
7KLV�VWXG\�DGGV�QRYHO�LQVLJKWV�LQWR�WKHVH�PHGLDWLQJ�IDFWRUV�E\�DQDO\]LQJ�KRZ�JURXS�PHPEHUV�
EHKDYH�WRZDUGV�HDFK�RWKHU�ZKHQ�FRPSHWLQJ�LQ�D�WRXUQDPHQW�DJDLQVW�HDFK�RWKHU��:H�LQYHVWLJDWH�
GDWD�IURP�PRUH�WKDQ�������FDQGLGDWHV�IURP�WKH�79�FRRNLQJ�VKRZ�³&RPH�GLQH�ZLWK�PH´�ZKHUH�
WKH�DLP�LV�WR�SUHSDUH�WKH�PRVW�GHOLFLRXV�WKUHH�FRXUVH�GLQQHU�DQG�PRUH�WKDQ�������FDQGLGDWHV�
IURP�WKH�79�VKRZ�³6KRSSLQJ�4XHHQ´�ZKHUH�WKH�FDQGLGDWHV�EX\�D�VW\OLVK�RXWILW�LQ�D�JLYHQ�WLPH��
,Q�ERWK�VKRZV��ILYH�JURXS�PHPEHUV�³FRRN´�DQG�³VKRS´�DJDLQVW�HDFK�RWKHU�WR�ZLQ�WKH�KLJK�VWDNHV�
WRXUQDPHQW�SULFH��,PSRUWDQWO\��WKH�FDQGLGDWH�ZLWK�WKH�KLJKHVW�VFRUHV�JLYHQ�E\�WKH�RWKHU�SOD\HUV�
ZLQV�WKH�SULFH��7KLV�LV�DQ�LQWHUHVWLQJ�VHWWLQJ�EHFDXVH�ZRUNHUV�IDFH�D�WUDGH�RII��7KH\�FRXOG�ZLQ�
ZLWK�KLJKHU�OLNHOLKRRG�E\�GRZQJUDGLQJ�WKH�RWKHU�SOD\HUV�SHUIRUPDQFH�RU�EHKDYH�LQ�D�PRUH�IDLU�
DQG�SUR�VRFLDO�EHKDYLRU�E\�UHSRUWLQJ�WKHLU�FRUUHFW�VXEMHFWLYH�HYDOXDWLRQV��ZKLFK�FRXOG�EH�EL�
DVHG�DV�ZHOO�E\�SUHIHUHQFHV�RU�WDVWHV�EXW�QRW�QHFHVVDULO\�WRZDUGV�RQH¶V�VHOI�LQWHUHVW�WR�ZLQ���:H�
LQYHVWLJDWH�ZKHWKHU�JURXS�PHPEHUV�WKDW�DUH�UDQGRPO\�DVVLJQHG�WR�HLWKHU�DJH�KRPRJHQHRXV�RU�
KHWHURJHQHRXV�JURXSV�GLIIHU�LQ�KRZ�PDQ\�SRLQWV�WKH\�DZDUG�WR�WKHLU�FRQWHVWDQWV��
�
7KLV�VHWWLQJ�LV�DOVR�LQWHUHVWLQJ�IURP�D�PDQDJHPHQW�SHUVSHFWLYH�EHFDXVH�RUJDQL]DWLRQV�KDYH�WR�
UHO\�RQ�SHHU�HYDOXDWLRQV�ZKHQ�H[HFXWLYH�VWDII�FDQQRW�REVHUYH�WKH�REMHFWLYH�SHUIRUPDQFH��H��J���
LQ� WKH�FDVH�RI� WHDPZRUN�RU�PXOWLWDVNLQJ��/DUJH�ILUPV�IUHTXHQWO\�XVH������IHHGEDFN�IRU� WKLV�
SXUSRVH�ZKHUH�VRPH�DXWKRUV�HVWLPDWH�D�XWLOL]DWLRQ�UDWH�RI�PRUH�WKDQ����SHUFHQW��(GZDUGV�DQG�
(ZHQ�������%DURGD�HW�DO��������0RQH�DQG�/RQGRQ�������5RVH�DQG�%LULQJHU��������7KLV�VWXG\�
FRQWULEXWHV�WR�WKLV�OLWHUDWXUH�DQDO\]LQJ�WKH�HIIHFWV�RI�SHHU�HYDOXDWLRQV��%HFDXVH�RQH�RI�WKH�WZR�
79�VKRZV�DOVR� UHSRUWV� WKH�HYDOXDWLRQV�RI�DQ� LQGHSHQGHQW� H[SHUW�ZKRVH� WDVN� LV� WR� UHSRUW�DQ�
REMHFWLYH�UHYLHZ�DQG�ZKR�WKHUHIRUH�GRHV�QRW�FRPSHWH�LQ�WKH�WRXUQDPHQW��ZH�FDQ�DOVR�DQDO\]H�
KRZ�DJH�GLYHUVLW\�DIIHFWV�VXSHULRU�HYDOXDWLRQV��7R�RXU�NQRZOHGJH��ZH�DUH�QRW�DZDUH�RI�D�VWXG\�

�
��6HH�WKH�VHFRQG�VHFWLRQ�RI�WKLV�VWXG\�IRU�D�PRUH�FRPSUHKHQVLYH�UHYLHZ�RI�WKH�OLWHUDWXUH���
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WKDW�LQYHVWLJDWHV�ZKHWKHU�DJH�GLYHUVLW\�LQ�JURXSV�DIIHFWV�WKH�TXDOLW\�RI�WKH�SHHU�DQG�WKH�VXSHULRU�
HYDOXDWLRQV��
�
7KLV�VWXG\�DOVR�FRQWULEXWHV�WR�WKH�OLWHUDWXUH�DQDO\]LQJ�SHUIRUPDQFH�HIIHFWV�RI�DJH�GLYHUVLW\�LQ�
JURXSV�E\�XVLQJ�GDWD�IURP�SURIHVVLRQDO�JROI�WRXUQDPHQWV�RI�WKH�3*$�*ROI�7RXU��(YHQ�WKRXJK�
WKH�WRXUQDPHQW�RUJDQL]HUV�DVVLJQ�WKH�SOD\HUV�UDQGRPO\�WR�JURXSV�RI�WKUHH�LQ�ZKLFK�WKH�JROIHUV�
KDYH�WR�SOD\�WRJHWKHU�IRU�WKH�ILUVW�WZR�URXQGV��RQO\�LQGLYLGXDO�SHUIRUPDQFH�GHWHUPLQHV�WKH�ZLQ�
QHU�RI�WKH�WRXUQDPHQW�DQG�WKH�VHFRQG��WKLUG�HWF��EHVW��7KLV�PHDQV�WKDW�QR�JURXS�SULFH�LV�DYDLOD�
EOH��7KLV�VHWWLQJ�GLIIHUV�IURP�PRVW�RI�WKH�SUHYLRXV�OLWHUDWXUH�DV�ZH�GR�QRW�DQDO\]H�JURXS�SHU�
IRUPDQFH��EXW�LQGLYLGXDO�SHUIRUPDQFH�LQ�UHVSRQVH�WR�FKDQJLQJ�WKH�GLYHUVLW\�FRPSRVLWLRQ�RI�WKH�
JURXS��,W�KDV�SUDFWLFDO�UHOHYDQFH�IRU�ZRUNLQJ�VLWXDWLRQV�ZKHUH�LQGLYLGXDOV�SHUIRUP�LQGLYLGXDO�
WDVNV��EXW�FRPSDQLHV�DVVLJQ�WKHP�WR�GHSDUWPHQWV�RU�GLYLVLRQV�VROHO\�EHFDXVH�RI�RUJDQL]DWLRQDO�
UHDVRQV�DQG�QRW�EHFDXVH�ZRUNLQJ�LQ�JURXSV�LV�QHFHVVDU\�WR�SURGXFH�WKH�RXWSXW��2XU�DQDO\VHV�
RSHQ�WKH�EODFN�ER[�RI�ZKHWKHU�DQG�KRZ�DJH�GLYHUVLW\�RI�JURXSV�DIIHFWV�LQGLYLGXDO�EHKDYLRU�LQ�
WKHVH�VHWWLQJV���
�
7KH� UHVXOWV� LQGLFDWH� WKDW� LQGLYLGXDOV� LQ� DJH� KHWHURJHQRXV� JURXSV� DZDUG� VLJQLILFDQWO\� IHZHU�
SRLQWV� WR�WKHLU�SHHUV��7KLV�LV�WUXH�UHJDUGOHVV�RI�XVLQJ�GDWD�IURP�WKH�FRRNLQJ�RU�WKH�VKRSSLQJ�
VKRZ��PHDQLQJ�WZR�VHWWLQJV�WKDW�GLIIHU�LQ�WKH�WDVNV�WKDW�LQGLYLGXDOV�KDYH�WR�SHUIRUP�DQG�HYDOX�
DWH��7KLV�UHVXOW�VSLOOV�RYHU�WR�WKH�HYDOXDWLRQ�RI�DQ�LQGHSHQGHQW�H[SHUW��VXJJHVWLQJ�WKDW�DJH�GL�
YHUVLW\�DOVR�DIIHFWV�WKH�VXSHULRU�HYDOXDWLRQV�QHJDWLYHO\��)XUWKHU�DQDO\VHV�UHYHDO�WKDW�WKH�UHDVRQ�
IRU�WKLV�HYDOXDWLRQ�GLIIHUHQWLDO�LV�OLNHO\�GXH�WR�LQGLYLGXDO�SHUIRUPDQFH�WKDW�LV�IRXQG�WR�EH�ORZHU�
LQ�DJH�GLYHUVH�JURXSV�DV�ZHOO��,PSRUWDQWO\�� WKHVH�UHVXOWV�DSSO\�WR�VHWWLQJV�ZKHUH�LQGLYLGXDOV�
KDYH�UHFHQWO\�JRWWHQ�WR�NQRZ�HDFK�RWKHU��7KHUHIRUH��WKH\�SUREDEO\�UHSUHVHQW�LQLWLDO�HIIHFWV�EH�
FDXVH�IXUWKHU�VXJJHVWLYH�HYLGHQFH�VKRZV�WKDW�RQFH�JURXS�PHPEHUV�KDYH�JRWWHQ�IDPLOLDU�ZLWK�
DQRWKHU�WKH�SHUIRUPDQFH�HIIHFW�YDQLVKHV���
�
7KH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��7KH�QH[W�VHFWLRQ�VXPPDUL]HV�WKH�WKHRULHV�DQG�UHYLHZV�WKH�
SUHYLRXV�HPSLULFDO�OLWHUDWXUH�RQ�DJH�GLYHUVLW\�WR�GHULYH�WKH�K\SRWKHVHV�RI�WKH�VWXG\��6HFWLRQ���
SUHVHQWV�WKH�GDWD��WKH�HPSLULFDO�VWUDWHJ\�DQG�WKH�UHVXOWV�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�DJH�GLYHU�
VLW\�DQG�SHUIRUPDQFH�HYDOXDWLRQV��6HFWLRQ���DQVZHUV�WKH�TXHVWLRQ�RQ�KRZ�DJH�GLYHUVLW\�DIIHFWV�
LQGLYLGXDO�SHUIRUPDQFH��7KH�ODVW�VHFWLRQ�FRQFOXGHV�WKH�VWXG\��
�

���7KHRUHWLFDO�EDFNJURXQG�DQG�OLWHUDWXUH�UHYLHZ�

7KH�HIIHFW�RI�DJH�GLYHUVLW\�RQ�SHHU�DQG�VXSHULRU�HYDOXDWLRQV�

,QGLYLGXDOV�VHHN�WR�LGHQWLI\�WKHPVHOYHV�DV�D�PHPEHU�RI�D�JURXS�EDVHG�RQ�VHOI�FDWHJRUL]DWLRQ�WR�
JDLQ� VRFLDO� LGHQWLW\� �7DMIHO�DQG�7XUQHU�������7XUQHU��������7KH�VLPLODULW\�DWWUDFWLRQ� WKHRU\�
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VWDWHV�WKDW�JURXSV�KDYH�D�VWURQJHU�VRFLDO�FRKHVLRQ�LI�JURXS�PHPEHU¶V�DWWULEXWHV�VXFK�DV�GHPR�
JUDSKLF�FKDUDFWHULVWLFV�OLNH�LQGLYLGXDOV¶�DJH�DUH�VLPLODU�ZLWKLQ�D�JURXS��%HUVFKHLG�DQG�:DOVWHU�
������%\UQH��������.HOO\�DQG�3UHVVOHH�������� ILQG� WKDW� LQGLYLGXDOV� LQ�JURXSV�ZLWK�VWURQJHU�
LGHQWLILFDWLRQ�FRPSHWH�OHVV�DQG�DUH��WKXV��OHVV�ZLOOLQJ�WR�ZLQ�DJDLQVW�DQRWKHU��6XFK�EHKDYLRU�
FRXOG�EH�H[SODLQHG�E\�WKH�RWKHU�UHJDUGLQJ�SUHIHUHQFH�WKHRU\�WKDW�VWDWHV�WKDW�SHRSOH�KDYH�FRQ�
FHUQV�IRU�WKH�ZHOO�EHLQJ�RI�RWKHUV��)HKU�DQG�6FKPLGW�������%ROWRQ�DQG�2FNHQIHOV�������&KDU�
QHVV�DQG�5DELQ���������&KHQ�DQG�/L��������FRQILUP�HPSLULFDOO\�WKDW�LQGLYLGXDOV�KDYH�KLJKHU�
FRQFHUQV�IRU�WKH�ZHOO�EHLQJ�RI�RWKHUV�LQ�WKHLU�RZQ�JURXS��LI�JURXS�LGHQWLW\�LV�KLJKHU��
�
6HYHUDO�HPSLULFDO�VWXGLHV�GHPRQVWUDWH�WKDW�DJH�GLYHUVLW\�ZLWKLQ�WKH�JURXS�GHWHULRUDWHV�FRPPX�
QLFDWLRQ��=HQJHU�DQG�/DZUHQFH�������(OOZDUW�HW�DO��������'H�0HXOHQDHUH�DQG�.XQ]H�������DQG�
LQFUHDVHV�FRQIOLFWV��-HKQ�HW�DO��������.QLJKW�HW�DO��������3HOOHG�HW�DO��������&ROTXLWW�HW�DO��������
/XNV\WH�HW�DO��LQ�SUHVV���7KLV�FRXOG�H[SODLQ�ZK\�DQRWKHU�VWUHDP�RI�WKH�OLWHUDWXUH�VKRZV�WKDW�DJH�
GLYHUVH�JURXSV�DOVR�VXIIHU�IURP�KLJKHU�WXUQRYHU�RI�LWV�PHPEHUV��:DJQHU�HW�DO��������2¶5HLOO\�
HW�DO��������-DFNVRQ�HW�DO��������7VXL�HW�DO��������:LHUVHPD�DQG�%LUG�������.XQ]H�HW�DO���������
)RU� WKH� UHDVRQV� RI� ORZHU� RWKHU�UHJDUGLQJ� SUHIHUHQFHV�� FRPPXQLFDWLRQ� SUREOHPV� DQG� KLJKHU�
FRQIOLFW�SRWHQWLDO��ZH�H[SHFW�ORZHU�SHHU�HYDOXDWLRQV�LQ�DJH�GLYHUVH�JURXSV�ZLWKLQ�WRXUQDPHQWV��
ZKLFK�OHDGV�WR�WKH�ILUVW�K\SRWKHVLV���
�
+\SRWKHVLV����$JH�GLYHUVLW\�OHDGV�WR�ORZHU�SHHU�HYDOXDWLRQV�DPRQJ�WKH�JURXS�PHPEHUV��
�
0XUSK\��������DQG�6FXOOHQ�HW�DO���������VXJJHVWV�WKDW�SHHU�HYDOXDWLRQV�FDQ�VXIIHU�IURP�ELDVHV��
3UHQGHUJDVW�DQG�7RSHO��������DUJXH�WKDW�HYHQ�VXSHUYLVRUV�ZKR�HYDOXDWH�WKH�SHUIRUPDQFH�RI�
WKHLU�VXERUGLQDWHV�DQG�GR�QRW�FRPSHWH�ZLWK�WKHP�LQ�D�WRXUQDPHQW�SURYLGH�ELDVHG�UDWLQJV��H��J��
FDXVHG�E\�VRFLDO�SUHIHUHQFHV��%DQGLHUD�HW�DO���������GHPRQVWUDWH�WKDW�VXSHUYLVRUV��ZKR�UHFHLYH�
D�IL[HG�FRPSHQVDWLRQ�WKDW�LV�LQGHSHQGHQW�RI�JURXS�SHUIRUPDQFH��IDYRU�LQGLYLGXDOV�ZKR�KDYH�H��
J��VLPLODU�GHPRJUDSKLF�FKDUDFWHULVWLFV�ZKHQ�FKRRVLQJ�WKH�PHPEHUV�RI�WKHLU� WHDP��7KXV�� WKH�
VHFRQG�K\SRWKHVLV�LV���
�
+\SRWKHVLV����$JH�GLYHUVLW\�DPRQJ�WKH�JURXS�PHPEHUV�OHDGV�WR�ORZHU�VXSHULRU�HYDOXDWLRQV��
�
7KH�HIIHFW�RI�DJH�GLYHUVLW\�RQ�LQGLYLGXDO�SHUIRUPDQFH�

:KHQ�LQGLYLGXDOV�ZLWKLQ�D�GLYHUVH�JURXS�VXIIHU�IURP�D�ZRUVH�DWPRVSKHUH��WKLV�FRXOG�VSLOO�RYHU�
WR�D�QHJDWLYH�SHUIRUPDQFH�HIIHFW��7KH�HPSLULFDO�OLWHUDWXUH�FRQILUPV�WKDW�DJH�GLYHUVLW\�KDV�LQGHHG�
D�QHJDWLYH�LPSDFW�RQ�SHUIRUPDQFH��=DMDF�HW�DO��������:HVW�HW�DO��������7LPPHUPDQ�������(O\�

�
��6HH�&RRSHU�DQG�.HJDO��������DV�ZHOO�DV�)HKU�DQG�6FKPLGW��������IRU�D�UHYLHZ�RI�WKLV�OLWHUD�
WXUH��
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������/HRQDUG�HW�DO��������.HDUQH\�DQG�*HEHUW� ������.XQ]H�HW�DO��������+DIVL� DQG�7XUJXW�
������$OL�HW�DO��������'H�0HXOHQDHUH�HW�DO��������'H�0HXOHQDHUH�DQG�.XQ]H�������.XQ]H�HW�
DO��������/XNV\WH�HW�DO��LQ�SUHVV���+RZHYHU��WKLV�OLWHUDWXUH�LV�QRW�FRQFOXVLYH�EHFDXVH�RWKHU�VWXG�
LHV�ILQG�SRVLWLYH��.LOGXII�HW�DO��������:HJJH�HW�DO��������.HDUQH\�HW�DO��������*RQJ�HW�DO��������
RU�LQVLJQLILFDQW�HIIHFWV��%DQWHO�DQG�-DFNVRQ�������:LHUVHPD�DQG�%DQWHO�������6LPRQV�HW�DO��
������%XQGHUVRQ�DQG�6XWFOLIIH�������YDQ�GHU�9HJW�DQG�%XQGHUVRQ��������&RPSUHKHQVLYH�UH�
YLHZV�VXPPDUL]H�WKDW�WKH�HIIHFW�VLJQ�GHSHQGV�H��J��RQ�WKH�DQDO\]HG�SHUIRUPDQFH�WDVN��0LOOLNHQ�
DQG�0DUWLQV� ������:LOOLDPV� DQG�2
5HLOO\� ������ -DFNVRQ� HW� DO�� ������ -RVKL� DQG�5RK� ������
:HJJH�DQG�6FKPLGW�������%HOO�HW�DO��������%RHKP�HW�DO��������YDQ�'LMN�HW�DO��������6FKQHLG�
HW�DO���������
�
7KH�OLWHUDWXUH�ILQGLQJ�SRVLWLYH�RU�LQVLJQLILFDQW�HIIHFWV�LQYHVWLJDWHV�SHUIRUPDQFH�WDVNV�WKDW�UH�
TXLUH�DQ�LQQRYDWLYH�VROXWLRQ��%DQWHO�DQG�-DFNVRQ�������:LHUVHPD�DQG�%DQWHO�������.HDUQH\�
HW�DO��������/XNV\WH�HW�DO��LQ�SUHVV��RU�FDQ�EH�FKDUDFWHUL]HG�DV�D�FRPSOH[�SUREOHP�ZKLFK�FDQ�EH�
VROYHG�EHVW�E\�JURXS�PHPEHUV�ZKR�KDYH�DFTXLUHG�NQRZOHGJH�LQ�GLIIHUHQW�DUHDV�RI�H[SHUWLVH�
�6LPRQV�HW�DO��������.LOGXII�HW�DO��������%XQGHUVRQ�DQG�6XWFOLIIH�������YDQ�GHU�9HJW�DQG�%XQ�
GHUVRQ�������:HJJH�HW�DO��������*RQJ�HW�DO���������%HFDXVH�RXU�VWXG\�DQDO\]HV�JROI�SHUIRU�
PDQFH�ZKLFK�GRHV�QHLWKHU�UHTXLUH�DQ�LQQRYDWLYH�VROXWLRQ�QRU�NQRZOHGJH�LQ�GLIIHUHQW�DUHDV�RI�
H[SHUWLVH��WKH�WKLUG�K\SRWKHVLV�LV��
�
+\SRWKHVLV����0HPEHUV�RI�DJH�GLYHUVH�JURXSV�H[KLELW�D�ORZHU�SHUIRUPDQFH�LQ�RXU�VHWWLQJ��
�
,QGLYLGXDOV�GLYLGH�WKHPVHOYHV�LQWR�VRFLDO�FDWHJRULHV��7DMIHO�HW�DO��������7DMIHO�DQG�7XUQHU�������
7XUQHU��������7KHVH�FDWHJRULHV�LQFOXGH�DPRQJVW�RWKHU�WKLQJV�GHPRJUDSKLFV��H�J���DJH��JHQGHU��
DV�ZHOO�DV�DWWLWXGHV��EHOLHIV�DQG�YDOXHV��0DQQL[�DQG�1HDOH��������:KLOH�JURXS�PHPEHUV�FDQ�
LPPHGLDWHO\�UHFRJQL]H�VRPH�YLVLEOH�FDWHJRULHV� �DJH��JHQGHU���GLIIHUHQFHV� LQ�RWKHUV� OLNH�DWWL�
WXGHV��EHOLHIV�DQG�YDOXHV�RQO\�EHFRPH�DSSDUHQW�RYHU�WLPH��+DUULVRQ�HW�DO��������+DUULVRQ�HW�DO��
�������)LVNH�DQG�1HXEHUJ
V��������FRQWLQXXP�PRGHO�VWDWHV�WKDW�WKH�ILUVW�LPSUHVVLRQ�DXWRPDWL�
FDOO\�RU�XQFRQVFLRXVO\�OHDGV�WR�FDWHJRUL]DWLRQ�EDVHG�RQ�GHPRJUDSKLFV��DJH��JHQGHU��RU�RWKHU�
YLVLEOH�FKDUDFWHULVWLFV��$IWHU�JHWWLQJ� WR�NQRZ�HDFK�RWKHU��RWKHU�FDWHJRULHV�EHFRPH�PRUH� LP�
SRUWDQW��7KH�VDPH�SUHGLFWLRQ�DULVHV�IURP�WKH�GXDO�SURFHVV�PRGHO�VWDWLQJ�WKDW�LQGLYLGXDOV�DOZD\V�
FKRRVH�WKH�VLPSOHU�LQIRUPDWLRQ�SURFHVVLQJ��%UHZHU�DQG�)HLQVWHLQ��������$OOSRUW
V��������FRQ�
WDFW�K\SRWKHVLV�VWDWHV�WKDW�JHWWLQJ�WR�NQRZ�HDFK�RWKHU�PRUH�FORVHO\�FDQ�UHGXFH�FDWHJRULFDO�SUHM�
XGLFHV��7KXV��WKH�IRXUWK�K\SRWKHVLV�LV��
�
+\SRWKHVLV� ���0HPEHUV� RI� DJH� GLYHUVH� JURXSV� H[KLELW� D� ORZHU� SHUIRUPDQFH� LQ� RXU� VHWWLQJ�
PDLQO\�LQ�WKH�VKRUW�UXQ��
�
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���7KH�HIIHFW�RI�DJH�GLYHUVLW\�RQ�SHHU�DQG�VXSHULRU�HYDOXDWLRQV�

����'DWD�DQG�HPSLULFDO�PRGHO�

'DWD�

7KLV�VHFWLRQ�XVHV�GDWD�IURP�WZR�GLIIHUHQW�VRXUFHV��)LUVW��LW�H[SORLWV�GDWD�IURP�WKH�*HUPDQ�79�
VKRZ�³'DV�SHUIHNWH�'LQQHU´�EDVHG�RQ�WKH�FRQFHSW�RI�WKH�%ULWLVK�79�VHULHV�³&RPH�'LQH�ZLWK�
0H´��(DFK�FDOHQGDU�ZHHN��ILYH�YROXQWHHU�FRQWHVWDQWV�IURP�RQH�FLW\�FRPSHWH�DJDLQVW�HDFK�RWKHU�
E\�FRRNLQJ�D�WKUHH�FRXUVH�GLQQHU�RI�WKHLU�RZQ�FKRLFH�IRU�WKH�RWKHUV��(YHU\�FRQWHVWDQW�VHUYHV�D�
GLQQHU�LQ�KLV�RU�KHU�DSDUWPHQW�DW�DQRWKHU�GD\�RI�WKH�ZRUNZHHN��7KH�FRPSHWLWRUV�GR�QRW�NQRZ�
HDFK�RWKHU�XSIURQW�DQG�PHHW�IRU�WKH�ILUVW�WLPH�RQ�0RQGD\�ZKLFK�LV�WKH�GD\�ZKHQ�WKH�ILUVW�SOD\HU�
SUHSDUHV�KLV�RU�KHU�GLQQHU��$OO�FRPSHWLWRUV�DLP�WR�FUHDWH�WKH�EHVW�GLQQHU�WR�ZLQ�WKH�FDVK�SUL]H�
RI�������HXUR���7KH�FRQWHVWDQWV�GHWHUPLQH�WKH�ZLQQHU�E\�SHHU�HYDOXDWLRQV��$IWHU�WKH�UHVSHFWLYH�
GLQQHU�HYHQLQJ��HDFK�RI�WKH�IRXU�FRPSHWLWRUV�DQRQ\PRXVO\�DZDUGV�VFRUHV�RQ�D�VFDOH�IURP���WR�
���WR�WKH�FKHI��7KXV��HYHU\�FKHI�FDQ�UHDFK�D�PD[LPXP�VFRUH�RI����SRLQWV��7KH�DQQRXQFHPHQW�
RI�WKH�ZLQQHU�WDNHV�SODFH�DW�WKH�DZDUG�FHUHPRQ\�DW�WKH�HQG�RI�WKH�ZHHN�DIWHU�WKH�ODVW�FKHI�KDV�
VHUYHG�KLV�RU�KHU�GLQQHU��:KLOH�HDFK�FRQWHVWDQW�KDV�WKH�LQIRUPDWLRQ�DERXW�KLV�RU�KHU�RYHUDOO�
VFRUH�DW�WKH�FHUHPRQ\��WKH�LQGLYLGXDO�UDWLQJV�IRU�HDFK�FDQGLGDWH�UHPDLQ�DQRQ\PRXVO\�DQG�DUH�
DQQRXQFHG�QRW�XQWLO�WKH�79�EURDGFDVWLQJ��7KH�GDWD�LQFOXGHV�79�HSLVRGHV�FRYHULQJ�WKH�SHULRG�
IURP�-DQXDU\������WKURXJK�-DQXDU\������DQG�HQFRPSDVVHV�����ZHHNV�ZLWK�������FDQGLGDWHV�
DV�ZHOO�DV��������SHHU�HYDOXDWLRQV����
�
6HFRQG��WKLV�VHFWLRQ�XVHV�GDWD�IURP�WKH�79�VKRZ�³6KRSSLQJ�4XHHQ´�ZKHUH�ILYH�YROXQWDU\�FRP�
SHWLWRUV�FRPSHWH� LQ�HDFK�FDOHQGDU�ZHHN�E\�JRLQJ�VKRSSLQJ�IRU�DW�PRVW� IRXU�KRXUV� WR� ILQG�D�
VW\OLVK�RXWILW�WKDW�LV�LQ�OLQH�ZLWK�D�SUHVFULEHG�WKHPH��7KH�OLPLW�RI�WKH�EXGJHW�IRU�WKH�RXWILW�LV�DW�
PRVW�����HXUR��LQFOXGLQJ�FORWKLQJ��VKRHV��DFFHVVRULHV��KDLUVW\OH�DQG�PDNH�XS��(DFK�FRQWHVWDQW�
PXVW�ILQG��EX\�DQG�SUHVHQW�WKH�RXWILW�DW�DQRWKHU�GD\�RI�WKH�ZRUNZHHN��7KH�FDQGLGDWHV�UHFHLYH�
WKH�SUHVFULEHG�WKHPH�RQ�WKH�GD\�ZKHUH�DOO�SOD\HUV�PHHW�HDFK�RWKHU�IRU�WKH�ILUVW�WLPH��7KH�RWKHU�
IRXU� FRPSHWLWRUV� HYDOXDWH� WKH� SHUIRUPDQFH� DQRQ\PRXVO\� RQ� D� VFDOH� IURP� �� WR� ��� DIWHU� WKH�
SUHVHQWDWLRQ�RI�WKH�RXWILW��,Q�FRQWUDVW�WR�WKH�FRRNLQJ�VKRZ��D�VXSHULRU�UDWLQJ�DOVR�H[LVWV��$W�WKH�
HQG�RI�WKH�ZHHN��WKH�*HUPDQ�IDVKLRQ�H[SHUW�*XLGR�0DULD�.UHWVFKPHU�JLYHV�D�VFRUH�IRU�HDFK�RI�
WKH�ILYH�FDQGLGDWHV�XVLQJ�WKH�VDPH�VFDOH�IURP���WR�����7KXV��WKH�H[WHUQDO�VXSHULRU�UDWLQJ�LQIOX�
HQFHV�WKH�RXWFRPH�RI�WKH�FRPSHWLWLRQ��7KH�VXSHULRU�HYDOXDWLRQ�RI�WKH�FDQGLGDWHV�LV�EDVHG�RQ�

�
��6RPH�HSLVRGHV�DUH�H[FOXGHG��H��J���ZKHUH�RQO\�IRXU�FRQWHVWDQWV�SDUWLFLSDWHG�LQ�WKH�VKRZ��H�J��
LQ�FDOHQGDU�ZHHNV�ZLWK�D�KROLGD\���ZKHUH�VKRZV�ZLWK�RWKHU�SDUWLFLSDQWV��UXOHV�WRRN�SODFH��H��J��
ZLWK�FHOHEULWLHV�DV�FRQWHVWDQWV���ZKHUH�HSLVRGHV�RU�LQIRUPDWLRQ�OLNH�WKH�FDQGLGDWHV¶�DJH�ZHUH�
XQDYDLODEOH���
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WKH�YLGHR�UHFRUGLQJV�PDGH��ZLWKRXW�LQFOXGLQJ�WKH�DZDUGHG�FULWLTXH�RU�VFRUHV�RI�WKH�RWKHU�FDQ�
GLGDWHV��7KH�VXSHULRU�JLYHV�KLV�UDWLQJ�WR�HDFK�FDQGLGDWH�DW�WKH�DZDUG�FHUHPRQ\�DQG�DQQRXQFHV�
WKH�ZLQQHU�DV�ZHOO�DV�WKH�RYHUDOO�VFRUHV��ZKLOH�WKH�LQGLYLGXDO�UDWLQJV�UHPDLQ�DQRQ\PRXVO\�XQWLO�
WKH�79�EURDGFDVWLQJ��7KH�PD[LPXP�RYHUDOO�VFRUH�LV����SRLQWV��2QO\�WKH�SDUWLFLSDQW�ZLWK�WKH�
KLJKHVW�VFRUHV�ZLOO�ZLQ�D�FDVK�SUL]H�RI�������HXURV���7KH�GDWD�FRYHUV� WKH�SHULRG�IURP�$SULO�
�����WKURXJK�0DUFK�������,Q�WRWDO������ZHHNV��������FDQGLGDWHV�DQG�������SHHU�HYDOXDWLRQV�DV�
ZHOO�DV�������VXSHULRU�HYDOXDWLRQV�DUH�DYDLODEOH���
�
7DEOH���FRQWDLQV�WKH�VXPPDU\�VWDWLVWLFV�IRU�ERWK�GDWD�VRXUFHV��7KH�DYHUDJH�RI�WKH�SHHU�HYDOXD�
WLRQV�JLYHQ�E\� WKH�RWKHU�SOD\HUV� LV����� LQ� WKH�FRRNLQJ�DQG����� LQ� WKH�VKRSSLQJ�VKRZ��,Q� WKH�
VKRSSLQJ�VKRZ��WKH�VXSHULRU�HYDOXDWLRQ�KDV�D�VOLJKWO\�ORZHU�PHDQ�RI������EXW�D�VLPLODU�VWDQGDUG�
GHYLDWLRQ�DV�WKH�SHHU�HYDOXDWLRQV��:KLOH�DOPRVW�HTXDO�QXPEHUV�RI�PHQ�DQG�ZRPHQ�DUH�LQ�WKH�
FRRNLQJ�VKRZ��WKH�SDUWLFLSDQWV�LQ�WKH�VKRSSLQJ�VKRZ�DUH�DOPRVW�H[FOXVLYHO\�ZRPHQ�EHFDXVH�RI�
WKH�������SOD\HUV�WKHUH�ZHUH�RQO\�WZR�PHQ��7KH�FKHIV�DUH�ROGHU�WKDQ�WKH�VKRSSLQJ�FRQWHVWDQWV�
DQG�WKHLU�VWDQGDUG�GHYLDWLRQ�LV�VOLJKWO\�ORZHU��*HQHUDWLQJ�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�DJH�RI�
WKH�FRQWHVWDQWV�DW�WKH�JURXS�OHYHO�JLYHV�D�PRUH�GHWDLOHG�YLHZ�RQ�WKH�H[WHQW�RI�DJH�GLYHUVLW\�LQ�
ERWK�GDWD�VRXUFHV��$JDLQ��WKH�DJH�YDULDWLRQ�RI�WKH�FRQWHVWDQWV�LV�VOLJKWO\�ORZHU�LQ�WKH�FRRNLQJ�
VKRZ��1HYHUWKHOHVV��ERWK�GDWD�VRXUFHV�VKRZ�WKDW�DJH�GLYHUVLW\�YDULHV�JUHDWO\�RYHU�WKH�JURXSV��
:KLOH�VRPH�JURXSV�DUH�DJH�KRPRJHQRXV��ZLWK�D�PLQLPXP�YDOXH�RI�����LQ�WKH�FRRNLQJ�VKRZ�
DQG�ZLWK�����LQ�WKH�VKRSSLQJ�VKRZ���RWKHUV�DUH�UDWKHU�KHWHURJHQRXV��ZKHUH�WKH�PD[LPXP�LV�DV�
KLJK�DV������DQG�������UHVSHFWLYHO\���,Q�SDUWLFXODU��WKH�JURXS�ZLWK�WKH�ORZHVW�RYHUDOO�YDULDWLRQ�
FRQVLVWV�RI�SOD\HUV�KDYLQJ�WKH�IROORZLQJ�DJHV�����������������DQG����\HDUV��,Q�FRQWUDVW��WKH�PRVW�
KHWHURJHQRXV�JURXS�FRPSULVHV�SOD\HUV�EHLQJ����������������DQG����\HDUV�ROG���
�

�
��,Q�UDUH�FDVHV��WKH�ZLQQHU�UHFHLYHV�RQO\�D�QRQ�FDVK�SUL]H��H��J���D�EDJ�ZRUWK�������HXURV���
��$JDLQ��WKLV�VWXG\�H[FOXGHV�VKRZV�ZLWK�PLVVLQJ�LQIRUPDWLRQ�DQG�LUUHJXODU�VKRZV�OLNH�WKRVH�
ZLWK�IRXU�FRPSHWLWRUV�RU�VSHFLDO�VKRZV���
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7DEOH����6XPPDU\�VWDWLVWLFV�RI�WKH�FRRNLQJ�DQG�WKH�VKRSSLQJ�VKRZ�

1RWHV��7KH�VWDQGDUG�GHYLDWLRQV�RI�WKH�PHDQV�DUH�VKRZQ�LQ�SDUHQWKHVHV��
�
(PSLULFDO�0RGHO�

7KH�IROORZLQJ�2/6�UHJUHVVLRQ�DQDO\VLV�HVWLPDWHV�WKH�HIIHFW�RI�DJH�GLYHUVLW\�RQ�WKH�HYDOXDWLRQ�
VFRUHV�WKDW�HDFK�FRQWHVWDQW�L�JHWV�IURP�HDFK�RWKHU�SOD\HU�M�LQ�JURXS��RU�HTXLYDOHQWO\�ZHHN��N��
�
௜ǡ௝ǡ௞݁ݎ݋ܿݏ�݊݋݅ݐܽݑ݈ܽݒ݁ ൌ ߙ ൅ ௞ݕݐ݅ݏݎ݁ݒ݅݀�݁݃ܽ�ߚ ൅ ܺ௜

ᇱߜ ൅ ௝ܺԢߛ ൅ ܺ௞Ԣߟ ൅ ��௜ǡ௝ǡ௞ߝ �������������������
�
ZKHUH�WKH�GHSHQGHQW�YDULDEOH�HYDOXDWLRQ�VFRUH�UHIHUV�WR�WKH�SHHU�HYDOXDWLRQV��7KH�LQGHSHQGHQW�
YDULDEOH�RI�LQWHUHVW�LV�DJH�GLYHUVLW\��7KH�UHJUHVVLRQ�FRQWUROV�IRU�WKH�FKDUDFWHULVWLFV�RI�WKH�SOD\HU�
�ܺ௜���WKH�FRPSHWLWRUV�� ௝ܺ��DV�ZHOO�DV�JURXS�VSHFLILF�FRYDULDWHV��ܺ௞���7KH�DJH�RI�WKH�FRQWHVWDQW�
DQG�WKH�DJH�RI�WKH�RWKHU�SOD\HUV�DFFRXQW�IRU�SRWHQWLDO�FRUUHODWLRQV�EHWZHHQ�DJH�GLYHUVLW\�DQG�
WKH�SOD\HUV¶�DJHV��:HHNGD\�IL[HG�HIIHFWV�WKDW�FRQWURO�IRU�WKH�GD\�RI�WKH�ZHHN�ZKHUH�D�FRQWHVWDQW�
FRRNV�RU�VKRSV�DEVRUE�GD\�UHODWHG�VFRULQJ�HIIHFWV���,Q�WKH�FRRNLQJ�VKRZ�GDWD��WKH�FRUUHVSRQGLQJ�
UHJUHVVLRQ�DGGLWLRQDOO\�LQFRUSRUDWHV�JHQGHU�FRYDULDWHV��7KH�JURXS�FKDUDFWHULVWLFV�LQFOXGH�WKH�
DYHUDJH�DJH�DQG�IRU�WKH�FRRNLQJ�VKRZ�WKH�VKDUH�RI�PHQ�SHU�JURXSߝ���LV�WKH�LGLRV\QFUDWLF�HUURU�
WHUP��,QIHUHQFH�LV�EDVHG�RQ�UREXVW�VWDQGDUG�HUURUV��
�
7KH�LGHQWLILFDWLRQ�VWUDWHJ\�H[SORLWV�WKH�H[RJHQRXV�YDULDWLRQ�LQ�DJH�GLYHUVLW\�DFURVV�JURXSV�WR�
HVWLPDWH�WKH�HIIHFW�RQ�WKH�SOD\HUV¶�HYDOXDWLRQ�VFRUH��7KH�YDULDWLRQ�GHULYHV�IURP�WKH�VHWWLQJ�RI�
WKH�79�VKRZ��7KH�79�SURGXFWLRQ�WHDP�DVVLJQV�WKH�FRQWHVWDQWV�UDQGRPO\�WR�WKHLU�FRPSHWLWRUV��
ZKR�FRXOG�WKHUHE\�QRW�VHOI�VHOHFW�WKHPVHOYHV�LQWR�DQRWKHU�JURXS��$V�DOUHDG\�H[SODLQHG�LQ�WKH�
GDWD�VHFWLRQ��WKLV�LV�EHFDXVH�WKH�ORFDWLRQV�RI�WKH�VHULHV�FKDQJH�IURP�ZHHN�WR�ZHHN�WR�DQRWKHU�

�
��3UHYLRXV�UHVHDUFK�VKRZV�WKDW�GD\�UHODWHG�HIIHFWV�FDQ�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�WKH�SHUIRU�
PDQFH�UDWLQJ��6FK�OOHU�HW�DO��������%OXP�DQG�:HQVNDW��������

2EV� 0HDQ 0LQ 0D[ 2EV� 0HDQ 0LQ 0D[
3HHU�(YDOXDWLRQ ������ ���� � �� ����� ���� � ��

������ ������
6XSHULRU�(YDOXDWLRQ ����� ���� � ��

������

,QGLFDWRU�IRU�PHQ����\HV�����QR� ����� ���� � � ����� ����� � �
1XPEHU�RI�PHQ�SHU�JURXS ��� ���� � � ��� ���� � �
$JH�RI�WKH�FRQWHVWDQWV�LQ�\HDUV ����� ����� �� �� ����� ����� �� ��

������� �������
6WDQGDUG�GHYLDWLRQ�RI�WKH�
DJH�LQ�\HDUV�SHU�JURXS� ��� ����� ��� ���� ��� ����� ��� ����

1RW�DYDLODEOH

9DULDEOHV
&RRNLQJ�VKRZ� 6KRSSLQJ�VKRZ�
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FLW\�ZKHUH�WKH�FRQWHVWDQWV�KDYH�WR�KDYH�DQ�DSDUWPHQW��,Q�DGGLWLRQ��WKH�FRPSHWLWRUV�PHHW�IRU�WKH�
ILUVW�WLPH�RQ�WKH�GD\�ZKHQ�WKH�UHFRUGLQJ�RI�WKH�ILUVW�HSLVRGH�EHJLQV���
�
7R�ILQG�RXW�ZKHWKHU�DJH�GLYHUVLW\�RQO\�DIIHFWV�WKH�SHHU�HYDOXDWLRQV�RU�DOVR�VSLOOV�RYHU�WR�WKH�
HYDOXDWLRQ�RI�DQ�LQGHSHQGHQW�VXSHULRU��WKH�PRGHO�HVWLPDWHV�HTXDWLRQ�����DJDLQ�XVLQJ�WKH�HYDOX�
DWLRQ�VFRUH�JLYHQ�E\�WKH�VXSHULRU�IURP�WKH�VKRSSLQJ�VKRZ�DV�WKH�LQGHSHQGHQW�YDULDEOH��$SDUW�
IURP�WKDW��WKLV�VSHFLILFDWLRQ�DOVR�FKDQJHV�WKH�FRQWURO�YDULDEOHV��%HFDXVH�WKH�VXSHULRU�LV�WKH�VDPH�
LQ�DOO�VKRZV��FRQWUROOLQJ�IRU�WKH�DJH�RI�WKH�HYDOXDWRU�EHFRPHV�REVROHWH��$V�LQ�WKH�DQDO\VLV�RI�
WKH�VKRSSLQJ�GDWD�EHIRUH��WKH�PRGHO�FDQQRW�WDNH�JHQGHU�LQWR�DFFRXQW�EHFDXVH�DOPRVW�DOO�SOD\HUV�
DUH�ZRPHQ�DQG�WKH�VXSHULRU�LV�DOZD\V�D�PDQ���
�
%HFDXVH�WKH�SUHYLRXV�OLWHUDWXUH�DQDO\]HV�DOWHUQDWLYH�GHILQLWLRQV�RI�DJH�GLYHUVLW\��+DUULVRQ�DQG�
.OHLQ��������ZH�GHILQH�DJH�GLYHUVLW\�LQ�GLIIHUHQW�ZD\V�WR�SURYH�WKH�UREXVWQHVV�RI�RXU�UHVXOWV��
7KH�PRVW�VWUDLJKWIRUZDUG�PHDVXUH�LV�WR�XVH�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�FRQWHVWDQWV¶�DJH�SHU�
JURXS�WKDW�YDULHV�WUHPHQGRXVO\�DFURVV�JURXSV��VHH�7DEOH���IRU�VXPPDU\�VWDWLVWLFV���7KLV�PHDV�
XUH�FRQVLGHUV�DEVROXWH�DJH�GLIIHUHQFHV��7R�DQDO\]H�UHODWLYH�GLIIHUHQFHV��ZH�DGGLWLRQDOO\�GHILQH�
DJH�GLYHUVLW\�DW�WKH�JURXS�OHYHO�DV�WKH�FRHIILFLHQW�RI�YDULDWLRQ�ZKLFK�UHIHUV�WR�WKH�VWDQGDUG�GH�
YLDWLRQ�GLYLGHG�E\�WKH�DYHUDJH�DJH��7LPPHUPDQ�������DV�ZHOO�DV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�
ORJDULWKP�RI�SDUWLFLSDQWV¶�DJH��/HRQDUG�HW�DO���������7KHVH�PHDVXUHV�VKHG�OLJKW�RQ�WKH�TXHVWLRQ�
ZKHWKHU�GLIIHUHQFHV�DW�ROGHU�DJHV�PLJKW�EH�OHVV�SURQRXQFHG�WKDQ�DW�\RXQJHU�DJHV��)XUWKHUPRUH��
ZH�DOORZ�IRU�D�PRUH�IOH[LEOH�IXQFWLRQDO�IRUP�E\�HVWLPDWLQJ�TXDUWLOHV�DQG�WHUWLOHV�RI�WKH�JURXS�
VSHFLILF�VWDQGDUG�GHYLDWLRQ�RI�DJH��7KLV�PHDQV�HVWLPDWLQJ�WKH�VWDQGDUG�GHYLDWLRQ��VRUWLQJ�WKHP�
LQ�GHVFHQGLQJ�RUGHU�DQG�GLYLGLQJ�WKHP�LQWR�IRXU�RU�WKUHH�JURXSV�RI�HTXDO�VL]H��UHVSHFWLYHO\��3XW�
GLIIHUHQWO\�� WKH�ORZHVW��KLJKHVW��TXDUWLOH�FRQWDLQV�WKH�JURXSV� WKDW�EHORQJ�WR�WKH�ERWWRP��WRS��
����SHUFHQW�RI�DOO�JURXSV�EHLQJ�FKDUDFWHUL]HG�E\�WKH�ORZHVW��KLJKHVW��DJH�GLYHUVLW\��%\�GRLQJ�
VR��WKLV�VSHFLILFDWLRQ�DQDO\]HV�ZKHWKHU�WKH�HIIHFW�LV�OLQHDU�RYHU�DJH�GLYHUVLW\�RU�ZKHWKHU�VRPH�
SDUWV�RI�WKH�GLVWULEXWLRQ�DUH�DIIHFWHG�PRUH�VHYHUHO\��
�
)XUWKHU�VHQVLWLYLW\�DQDO\VHV�LQFOXGH�WKH�HVWLPDWLRQ�RI�DOWHUQDWLYH�VWDQGDUG�HUURUV��%HFDXVH�WKH�
SOD\HUV� LQWHUDFW�ZLWK� HDFK�RWKHU�DW� WKH�JURXS� OHYHO�� WKHLU�HUURUV�PLJKW�EH� VHULDOO\� FRUUHODWHG�
�0RXOWRQ��������:LWKRXW�DFFRXQWLQJ�IRU�WKH�FRUUHODWHG�HUURUV��WKH�PRGHOV�ZRXOG�XQGHUHVWLPDWH�
VWDQGDUG�HUURUV�DQG�HYHQ�QRQ�VLJQLILFDQW�HIIHFWV�FRXOG�EHFRPH�VWDWLVWLFDOO\�VLJQLILFDQW��7KHUH�
IRUH��RQH� UREXVWQHVV� VSHFLILFDWLRQ�FOXVWHUV� WKH�VWDQGDUG� HUURUV�DW� WKH�JURXS� OHYHO�� L�� H��XVLQJ�
ZHHN�\HDU�FOXVWHUV�DQG�ERRWVWUDSSHG�VWDQGDUG�HUURUV��5H�HVWLPDWLQJ�WKH�PDLQ�UHVXOWV�E\�DSSO\�
LQJ�WKH�RUGHUHG�/RJLW�DQG�WKH�RUGHUHG�3URELW�PRGHO�VHUYHV�DV�D�VHQVLWLYLW\�FKHFN�WR�ILQG�RXW�
ZKHWKHU�WKH�OLQHDU�SUREDELOLW\�PRGHO�LV�WKH�DGHTXDWH�PRGHO�VSHFLILFDWLRQ��)XUWKHUPRUH��6FK�OOHU�
HW�DO���������GHPRQVWUDWH�WKDW�WKH�DJH�GLIIHUHQFH�EHWZHHQ�WKH�SOD\HU�DQG�WKH�UDWHU�DIIHFWV�WKH�
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SHUIRUPDQFH� UDWLQJV�ZKLFK� LV�ZK\�ZH� LQWURGXFH� WKH�DJH�GLIIHUHQFH�DV� DQ�DGGLWLRQDO�FRQWURO�
YDULDEOH��
�
����5HVXOWV�

7DEOH���VKRZV�WKDW�DJH�GLYHUVLW\�UHGXFHV�WKH�SHHU�HYDOXDWLRQ�VFRUHV�WKDW�D�SOD\HU�JHWV��&ROXPQ�
����SUHVHQWV�WKH�UHVXOWV�IURP�WKH�FRRNLQJ�VKRZ��GRFXPHQWLQJ�WKDW�DQ�LQFUHDVH�LQ�WKH�VWDQGDUG�
GHYLDWLRQ�E\�RQH�XQLW�UHGXFHV�WKH�HYDOXDWLRQ�VFRUHV�JLYHQ�E\�HDFK�SHHU�E\�െ��������5HODWHG�WR�
WKH�IDFW�WKDW�DOZD\V�IRXU�SOD\HUV�HYDOXDWH�WKH�UHPDLQLQJ�FRQWHVWDQW��WKH�RYHUDOO�VFRUH�LV�������
SRLQWV�ORZHU��$V�WKH�YDULDWLRQ�EHWZHHQ�WKH�PRVW�KRPRJHQRXV�DQG�WKH�PRVW�KHWHURJHQRXV�JURXS�
LV�������ൌ������Ȃ������DV�FDQ�EH�VHHQ�IURP�7DEOH����WKLV�UHODWHV�WR�DQ�RYHUDOO�SHQDOW\�RI�WKH�PRVW�
KHWHURJHQRXV� JURXS� FRPSDUHG� WR� WKH� PRVW� KRPRJHQHRXV� JURXS� RI� DOPRVW� WZR� SRLQWV� �ൌ
ʹʹǤͷ ൈ െͲǤͲͺͶሻ��7KLV�LV�D�QRQ�QHJOLJLEOH�HIIHFW�VL]H��,Q�WKH�VKRSSLQJ�VKRZ��WKH�FRUUHVSRQGLQJ�
HVWLPDWH�RI�WKH�DJH�GLYHUVLW\�LV�െ�������SRLQWV�IRU�HYHU\�SOD\HU��FROXPQ�������7KH�ILQGLQJ�WKDW�
DJH�GLYHUVLW\�GHFUHDVHV�SHHU�HYDOXDWLRQV�LV�UREXVW�WR�DQDO\]LQJ�DOWHUQDWLYH�PHDVXUHV�RI�DJH�GL�
YHUVLW\��,QWHUSUHWLQJ�WKH�UHVXOWV�RI�WKH�TXDUWLOHV�DQG�WKH�WHUWLOHV�IXUWKHU�UHYHDOV�WKDW�WKH�HIIHFW�RI�
DJH�GLYHUVLW\�LV�VOLJKWO\�PRUH�SURQRXQFHG�ZKHQ�FRPSDULQJ�JURXSV�ZLWK�WKH�ORZHVW�FRPSDUHG�
WR�JURXSV�ZLWK�WKH�KLJKHVW�DJH�GLYHUVLW\���
�
7KH�WKLUG�FROXPQ�UHYHDOV�WKDW�DJH�GLYHUVLW\�HYHQ�LQIOXHQFHV�WKH�HYDOXDWLRQ�VFRUHV�JLYHQ�E\�DQ�
LQGHSHQGHQW�VXSHULRU�ZKR�GRHV�QRW�EHQHILW�KLPVHOI�IURP�XS��RU�GRZQJUDGLQJ�RWKHUV��,Q�HYHU\�
RI�WKH�XVHG�GHILQLWLRQV�RI�DJH�GLYHUVLW\��WKH�VXSHULRU�JLYHV�RQ�DYHUDJH�D�ORZHU�HYDOXDWLRQ�VFRUH�
WR�SOD\HUV�IURP�PRUH�DJH�GLYHUVH�JURXSV��:KHQ�LQYHVWLJDWLQJ�TXDUWLOHV�RU�WHUWLOHV��JURXSV�EHLQJ�
RQ�WKH�WRS�RI�WKH�GLYHUVLW\�GLVWULEXWLRQ�H[SHULHQFH�WKH�ODUJHVW�GHGXFWLRQ�RI�WKH�VXSHULRU�HYDOXD�
WLRQ��1HYHUWKHOHVV��WKH�HVWLPDWHV�RI�WKH�VXSHULRU�HYDOXDWLRQ�DUH�VPDOOHU�LQ�PDJQLWXGH�FRPSDUHG�
WR�WKH�SHHU�HYDOXDWLRQV�DQG�ODFN�VWDWLVWLFDO�SUHFLVLRQ��
�
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7DEOH����5HVXOWV�RI�DJH�GLYHUVLW\�RQ�SHHU�DQG�VXSHULRU�HYDOXDWLRQ�

1RWHV��7KH�WDEOH�UHSRUWV� WKH�2/6�UHVXOWV�IURP�UHJUHVVLQJ�SHHU�HYDOXDWLRQ��IURP�WKH�FRRNLQJ�
DQG�WKH�VKRSSLQJ�VKRZ�LQ�FROXPQV�����DQG������UHVSHFWLYHO\��DQG�IURP�UHJUHVVLQJ�WKH�VXSHULRU�
HYDOXDWLRQ�LQ�WKH�VKRSSLQJ�VKRZ��FROXPQ������RQ�YDULRXV�PHDVXUHV�RI�DJH�GLYHUVLW\�LQ�DGGLWLRQ�
WR�IXUWKHU�FRYDULDWHV��6HH�HTXDWLRQ�����IRU�IXUWKHU�LQIRUPDWLRQ��6WDWLVWLFDO�VLJQLILFDQFH��S�����
��
S������

��S������


��
�
7DEOH�$��FRQWDLQV�WKH�UHVXOWV�RI�WKH�VHQVLWLYLW\�DQDO\VHV��7KH�VHQVLWLYLW\�FKHFNV�IRU�WKH�SHHU�
HYDOXDWLRQ�GHPRQVWUDWH�WKDW�WKH�UHVXOWV�DUH�UREXVW�WR�FOXVWHULQJ�DQG�ERRWVWUDSSLQJ�WKH�VWDQGDUG�

$JH�GLYHUVLW\�GHILQHG�DV«

������ 


 ������ 


 ������ 

������� ������� �������

������ 


 ������ 


 ������ 
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������ 


 ������ 
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«�TXDUWLOHV�RI�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�DJH�E\�JURXS
)LUVW��ORZHU��TXDUWLOH

6HFRQG�TXDUWLOH ������ ������ ������
������� ������� �������

7KLUG�TXDUWLOH ������ 


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

)RXUWK��XSSHU��TXDUWLOH ������ 


 ������ 


 ������ 


������� ������� �������

«�WHUWLOHV�RI�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�DJH�E\�JURXS
)LUVW��ORZHU��WHUWLOH

6HFRQG�WHUWLOH ������ 


 ������ 

 ������
������� ������� �������

7KLUG��XSSHU��WHUWLOH ������ 


 ������ 


 ������ 
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$JH�RI�SHHU�DZDUGLQJ�VFRUHV <HV <HV 1R
$JH�RI�SOD\HU�EHLQJ�HYDOXDWHG <HV <HV <HV
*HQGHU�RI�SHHU�DZDUGLQJ�VFRUHV <HV 1R 1R
*HQGHU�RI�SOD\HU�EHLQJ�HYDOXDWHG <HV 1R 1R
:HHNGD\�IL[HG�HIIHFWV <HV <HV <HV
$YHUDJH�DJH�SHU�JURXS <HV <HV <HV
6KDUH�RI�PHQ�SHU�JURXS <HV 1R 1R

2EHUYDWLRQV ������ ����� �����

5HIHUHQFH�JURXS

6XSHULRU�HYDOXDWLRQ
6KRSSLQJ�VKRZ

���

5HIHUHQFH�JURXS

&RRNLQJ�VKRZ
���

6KRSSLQJ�VKRZ
���

WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�ORJDULWKP�RI�WKH�
DJH�E\�JURXS

3HHU�HYDOXDWLRQ

WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�DJH�E\�JURXS

WKH�FRHIILFLHQW�RI�YDULDWLRQ��VWDQGDUG�GH�
YLDWLRQ�GLYLGHG�E\�DYHUDJH�DJH�E\�JURXS�
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HUURUV��GLIIHUHQW�HVWLPDWLRQ�PRGHOV��RUGHUHG�/RJLW��RUGHUHG�3URELW��DQG�XVLQJ�WKH�DJH�GLIIHUHQFH�
DV�IXUWKHU�FRQWURO�YDULDEOH��7KH�VDPH�FRQFOXVLRQ�DSSOLHV�WR�DQDO\]LQJ�VXSHULRU�HYDOXDWLRQV��H[�
FHSW�IRU�UHVXOWV�XVLQJ�FOXVWHUHG�DQG�ERRWVWUDSSHG�VWDQGDUG�HUURUV��,Q�FRQFOXVLRQ��SHHUV�XQGHU�
VWDWH� WKHLU�FRQWHVWDQWV¶�SHUIRUPDQFH� LQ�DJH�GLYHUVH�JURXSV� LQ�KLJK�VWDNHV� WRXUQDPHQWV��7KLV�
UHLQIRUFHV�RXU�ILUVW�K\SRWKHVLV��7KHUH�LV�DOVR�HYLGHQFH�IRU�WKH�VHFRQG�K\SRWKHVLV��QHYHUWKHOHVV��
WZR�VHQVLWLYLW\�FKHFNV�UHYHDO�WKDW�WKH�HVWLPDWHV�DUH�OHVV�SUHFLVH�FRPSDUHG�WR�WKH�HVWLPDWHV�RI�
WKH�SHHU�HYDOXDWLRQV���
�
���7KH�HIIHFW�RI�DJH�GLYHUVLW\�RQ�LQGLYLGXDO�SHUIRUPDQFH�

����'DWD�DQG�HPSLULFDO�PRGHO�

'DWD�

7KLV�VHFWLRQ�XVHV�3*$�*ROI�7RXU������GDWD�IURP�*XU\DQ�HW�DO����������7KH�3*$�*ROI�7RXU�
RUJDQL]HV�YDULRXV�WRXUQDPHQWV�ZLWK�SURIHVVLRQDO�JROIHUV�PDLQO\�LQ�WKH�86$��(DFK�WRXUQDPHQW�
KDV�IRXU�URXQGV��7KH�RUJDQL]HU�DVVLJQV�WKH�JROIHUV�UDQGRPO\�LQWR�JURXSV�RI���SHRSOH�ZKLFK�
UHPDLQ�XQFKDQJHG�XQWLO�WKH�HQG�RI�WKH�VHFRQG�URXQG��7KLV�LV�ZK\�WKLV�VWXG\�DQDO\]HV�WKH�ILUVW�
DQG�VHFRQG�URXQG�RQO\��:KHQ�WKH�RUJDQL]HUV�DVVLJQ�WKH�JROIHUV�WR�WKH�JURXSV��WKH\�FRQVLGHU�WKH�
SOD\HUV¶�SHUIRUPDQFH�E\�FUHDWLQJ�JURXSV�RI�JROIHUV�ZKR�EHORQJ�WR�WKH�VDPH�SHUIRUPDQFH�FDWH�
JRU\��&DWHJRU\���UHIHUV� WR� WKH�EHVW�DQG�FDWHJRU\��� WR� WKH�ZRUVW�SOD\HUV��7KLV�FDWHJRUL]DWLRQ�
UHPDLQV�DOPRVW�XQFKDQJHG�GXULQJ�WKH�VHDVRQ��7R�WHVW�RXU�K\SRWKHVHV�WKUHH�DQG�IRXU��ZH�H[SHFW�
WKDW�PHPEHUV�RI�JURXSV�ZLWK�FDWHJRU\���SOD\HUV�GR�QRW�SUHYLRXVO\�NQRZ�HDFK�RWKHU��7KLV�LV�
EHFDXVH�WKHVH�JURXSV�FRQVLVW�RI�SDUWLFLSDQWV�VXFK�DV�ORFDO�TXDOLILHUV�ZKR�KDYH�SDUWLFLSDWHG�IHZ�
WLPHV��ILYH�\HDUV��RQ�WKH�3*$�*ROI�7RXU�DQG�SOD\HG�IHZ�WRXUQDPHQWV�������ZLWKLQ�WKH�3*$�
*ROI�7RXU��)XUWKHUPRUH��FDWHJRU\���LQFOXGHV�DSSUR[LPDWHO\�����PRUH�SOD\HUV�FRPSDUHG�WR�
FDWHJRU\����)RU�WKLV�UHDVRQ��ZH�UHIHU�WR�FDWHJRU\���SOD\HUV�DV�³SUHYLRXVO\�XQNQRZQ�JURXS�PHP�
EHUV´��&DWHJRU\���SOD\HUV�LQFOXGH�WRXUQDPHQW�ZLQQHUV�DQG�WKH�WRS����PRQH\�HDUQHUV�IURP�WKH�
SUHYLRXV�\HDU��DV�ZHOO�DV�3*$�*ROI�7RXU�OLIH�PHPEHUV�OLNH�7LJHU�:RRGV�ZKR�KDYH�DFKLHYHG�
RXWVWDQGLQJ� FDUHHU� DFKLHYHPHQWV��:H� H[SHFW� WKDW� FDWHJRU\� �� JROIHUV�PRUH�RIWHQ� SUHYLRXVO\�
NQRZ�HDFK�RWKHU��2Q�DYHUDJH��D�FDWHJRU\���JROIHU�KDV�H[SHULHQFHG�WZHOYH�\HDUV�RQ�WKH�3*$�
*ROI�7RXU�DQG�SDUWLFLSDWHG�LQ������WRXUQDPHQWV��:H�UHIHU�WR�FDWHJRU\���SOD\HUV�DV�³SUHYLRXVO\�
NQRZQ�JURXS�PHPEHUV´�LQ�WKH�UHPDLQLQJ�VWXG\��
�
$OO�SOD\HUV�FRPSHWH�DJDLQVW�HDFK�RWKHU��LQFOXGLQJ�WKH�SOD\HUV�ZLWKLQ�HDFK�JURXS��WR�ZLQ�WKH�
KLJK�VWDNHV�SULFH���7KH�JROIHU�ZKR�DWWDLQV�WKH�ORZHVW�FXPXODWLYH�QXPEHU�RI�VWURNHV�ZLQV��7KXV��

�
��2Q�DYHUDJH��D�WRXUQDPHQW�DOORFDWHV�����PLOOLRQ�GROODUV�LQ�SUL]H�PRQH\�RI�ZKLFK�WKH�ZLQQHU�
JHWV�DERXW�����DQG�WKH�WRS����DSSUR[LPDWHO\������(631��������
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SOD\HU�$�ZLWK����VWURNHV�SHUIRUPV�EHWWHU�WKDQ�JROIHU�%�ZLWK����VWURNHV��)RU�HDVH�RI�LQWHUSUHWD�
WLRQ��ZH�GHILQH�D�QHZ�YDULDEOH��KHQFHIRUWK�WKH�SHUIRUPDQFH�VFRUH��ZKLFK�PXOWLSOLHV�WKH�QXPEHU�
RI�VWURNHV�ZLWK�����7KH�KLJKHU�WKH�SHUIRUPDQFH�RI�D�SOD\HU�LV��EHFDXVH�RI�KDYLQJ�IHZHU�VWURNHV���
WKH�KLJKHU�LV�WKH�FRUUHVSRQGLQJ�SHUIRUPDQFH�VFRUH��:H�PHUJH�GDWD�RI�WKH�DJH�RI�WKH�JROIHUV�WR�
WKH�3*$�*ROI�7RXU��������8VLQJ�GDWD�RQ�WKH�ILUVW�DQG�VHFRQG�URXQG��OHDYHV�XV�ZLWK�����SOD\HUV�
IURP�����JURXSV�DQG�������SHUIRUPDQFH�VFRUHV���
�
7DEOH���SUHVHQWV�WKH�VXPPDU\�VWDWLVWLFV�IRU�WKH�3*$�*ROI�7RXU������GDWD�VHSDUDWHO\�IRU�WKH�
SUHYLRXVO\� XQNQRZQ� DQG� WKH� SUHYLRXVO\� NQRZQ� JURXS� PHPEHUV�� 7KH� SUHYLRXVO\� XQNQRZQ�
JURXS�PHPEHUV�KDYH�WKH�ORZHVW�DQG�WKH�SUHYLRXVO\�NQRZQ�JURXS�PHPEHUV�KDYH�WKH�KLJKHVW�
SHUIRUPDQFH�VFRUH�EHFDXVH�WKH\�UHTXLUH�WKH�PRVW��������DQG�WKH�IHZHVW��������VWURNHV�RQ�DYHU�
DJH�� UHVSHFWLYHO\��7KLV� DOVR� FRUUHVSRQGV� WR� WKH�KDQGLFDS� �DELOLW\� VFRUH���ZKLFK� LV� EHWWHU� IRU�
NQRZQ�JURXS�PHPEHUV�� )HPDOH�JROIHUV�GLG�QRW� SDUWLFLSDWH� LQ� WKH� WRXUQDPHQWV� VWXGLHG��7KH�
JURXS�RI�XQNQRZQ�PHPEHUV� LV�\RXQJHU� WKDQ� WKH�JURXS�RI�NQRZQ�PHPEHUV��*HQHUDWLQJ� WKH�
VWDQGDUG�GHYLDWLRQ�RI�WKH�DJH�RI�WKH�SOD\HU�DW�WKH�JURXS�OHYHO�SURYLGHV�D�PRUH�GHWDLOHG�YLHZ�RQ�
WKH�H[WHQW�RI�DJH�GLYHUVLW\��%RWK�JURXSV�VKRZ�D�ZLGH�UDQJH�RI�DJH�GLYHUVLW\��:KLOH�VRPH�JURXSV�
DUH�DJH�KRPRJHQRXV��ZLWK�D�PLQLPXP�YDOXH�RI�������RWKHUV�DUH�PRUH�KHWHURJHQRXV��ZKHUH�WKH�
PD[LPXP�LV�DV�KLJK�DV������DQG�������UHVSHFWLYHO\���7KH�JURXS�ZLWK�WKH�ORZHVW�YDULDWLRQ�FRQ�
VLVWV�RI�SOD\HUV�KDYLQJ�IRU�H[DPSOH�WKH�IROORZLQJ�DJHV���������DQG����RU��������DQG����\HDUV��
,Q�FRQWUDVW��WKH�PRVW�KHWHURJHQRXV�JURXS�RI�SUHYLRXVO\�XQNQRZQ�PHPEHUV�FRPSULVHV�SOD\HUV�
EHLQJ��������DQG����\HDUV�ROG��
�
7DEOH����6XPPDU\�VWDWLVWLFV�RI�WKH�3*$�*ROI�7RXU������GDWD�

1RWHV��:H�GHILQHG�WKH�SHUIRUPDQFH�VFRUH�DV�WKH�QXPEHU�RI�VWURNHV�PXOWLSOLHG�E\�����7KLV�JXDU�
DQWHHV�WKDW�D�EHWWHU�JROIHU�ZLWK�IHZHU�VWURNHV�KDV�D�KLJKHU�YDOXH�RQ�WKH�SHUIRUPDQFH�VFRUH��7KH�
VWDQGDUG�GHYLDWLRQV�RI�WKH�PHDQV�DUH�VKRZQ�LQ�SDUHQWKHVHV��
�

�
��7KH�DJH�GDWD�DUH�PDLQO\�IURP�WKH�IROORZLQJ�ZHEVLWHV��:LNLSHGLD��3*$��%OXH*ROI��(631��
<DKRR�6SRUWV��

2EV� 0HDQ 0LQ 0D[ 2EV� 0HDQ 0LQ 0D[
��� ������ ��� ��� ����� ������ ��� ���

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

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

������ ������
6WDQGDUG�GHYLDWLRQ�RI�WKH�DJH�LQ�\HDUV�SHU�JURXS ��� ���� ��� ���� ��� ���� ��� ����

NQRZQ
*URXS�PHPEHUV�ZKR�DUH�SUHYLRXVO\�«

$JH�RI�WKH�SOD\HUV�LQ�\HDUV

XQNQZRQ
9DULDEOHV

3HUIRUPDQFH�6FRUH��QHJDWLYH�QXPEHU�RI�VWURNHV�

$ELOLW\��KDQGLFDS�
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(PSLULFDO�0RGHO�

7KH�IROORZLQJ�2/6�UHJUHVVLRQ�DQDO\VLV�HVWLPDWHV�WKH�HIIHFW�RI�DJH�GLYHUVLW\�RQ�WKH�SHUIRUPDQFH�
VFRUHV�WKDW�HDFK�SOD\HU�L�DFKLHYHV�LQ�JURXS�N��
�
௜ǡ௞݁ݎ݋ܿݏ�݁ܿ݊ܽ݉ݎ݋݂ݎ݁݌ ൌ ߙ ൅ ௞ݕݐ݅ݏݎ݁ݒ݅݀�݁݃ܽ�ߚ ൅ ܺ௜

ᇱߜ ൅ ௞ܺߟ ൅ �௜ǡ௞ߝ �������������������������������
�
7KH�GHSHQGHQW�YDULDEOH�SHUIRUPDQFH�VFRUH� UHIHUV� WR�WKH�SOD\HUV¶�JROI�SHUIRUPDQFH�ZKLFK�LV�
EHWWHU�WKH�KLJKHU�WKH�VFRUH�LV��)ROORZLQJ�RXU�DQDO\VHV�RI�SHHU�HYDOXDWLRQV� LQ�VHFWLRQ������WKH�
PRGHO�XVHV�YDULRXV�PHDVXUHV�RI�DJH�GLYHUVLW\�DV�LQGHSHQGHQW�YDULDEOH�ZKHUH�WKH�PDLQ�VSHFLIL�
FDWLRQ�XVHV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�SOD\HUV¶�DJH�SHU�JURXS��7KH�UHJUHVVLRQ�FRQWUROV�IRU�WKH�
DJH�RI�WKH�SOD\HU��ܺ௜��WR�DFFRXQW�IRU�SRWHQWLDO�FRUUHODWLRQV�EHWZHHQ�WKH�DJH�GLYHUVLW\�DQG�WKH�
SOD\HUV¶�DJHV��ܺ௞�FRPSULVHV�URXQG�IL[HG�HIIHFWV�WKDW�DEVRUE�URXQG�UHODWHG�VFRULQJ�HIIHFWV�LQ�
FOXGLQJ�ZHDWKHU�FRQGLWLRQV��ܺ ௞�DOVR�LQFOXGHV�WKH�DYHUDJH�DJH�RI�WKH�JURXSߝ���LV�WKH�LGLRV\QFUDWLF�
HUURU� WHUP�� ,QIHUHQFH�LV�EDVHG�RQ�UREXVW�VWDQGDUG�HUURUV��([SORLWLQJ� WKH�IDFW� WKDW�JROIHUV�DUH�
UDQGRPO\�DVVLJQHG�WR�JURXSV��WKH�LGHQWLILFDWLRQ�VWUDWHJ\�XVHV�WKH�H[RJHQRXV�JURXS�VSHFLILF�YDU�
LDWLRQ�LQ�DJH�GLYHUVLW\�LQ�WKH�JURXSV�WR�HVWLPDWH�WKH�HIIHFW�RQ�SOD\HUV
�SHUIRUPDQFH�VFRUHV��
�
)XUWKHU� VHQVLWLYLW\� DQDO\VHV� UHYHDO�ZKHWKHU� DJH� GLYHUVLW\� DIIHFWV� WKH� REMHFWLYH� SHUIRUPDQFH�
VFRUHV��&OXVWHULQJ�WKH�VWDQGDUG�HUURUV�DW�WKH�JURXS�OHYHO�ZKLFK�UHIHUV�WR�JURXS�URXQG�FOXVWHUV�
DQG�ERRWVWUDSSLQJ� WKH�VWDQGDUG�HUURUV�H[DPLQHV�ZKHWKHU�DOWHUQDWLYH�VWDQGDUG�HUURUV�SURGXFH�
UREXVW� UHVXOWV��$Q� RUGHUHG�/RJLW� DQG� DQ� RUGHUHG� 3URELW�PRGHO� UH�WHVW�ZKHWKHU� D� QRQ�OLQHDU�
PRGHO�FDQ�FRQILUP�WKH�2/6�UHVXOWV��,Q�FRQWUDVW�WR�WKH�GLQQHU�DQG�WKH�VKRSSLQJ�VKRZ��D�IXUWKHU�
VHQVLWLYLW\�DQDO\VHV�DGGV�FRQWURO�YDULDEOHV�RI�SOD\HUV¶�DELOLW\��KDQGLFDS��DQG�H[SHULHQFH��\HDUV�
RQ�WRXU���7R�VXSSRUW�WKH�IRXUWK�K\SRWKHVLV��DQRWKHU�PRGHO�VSHFLILFDWLRQ�H[DPLQHV�ILUVW�URXQG�
HIIHFWV�RQO\��EHFDXVH�SOD\HUV�KDYH�MXVW�UHFHQWO\�JRWWHQ�WR�NQRZ�HDFK�RWKHU�LQ�WKH�ILUVW�URXQG��
�

����5HVXOWV�

7DEOH���VXPPDUL]HV� WKH�HIIHFWV�RI�DJH�GLYHUVLW\�RQ�WKH�JROI�SHUIRUPDQFH�VFRUH��&ROXPQ�����
VKRZV� WKDW� DJH�GLYHUVLW\�KDV� VLJQLILFDQW�QHJDWLYH�HIIHFWV�RQ� WKH�SHUIRUPDQFH� IRU�SUHYLRXVO\�
XQNQRZQ�JURXS�PHPEHUV��$Q�LQFUHDVH�LQ�WKH�VWDQGDUG�GHYLDWLRQ�E\�RQH�XQLW�GHFUHDVHV�WKH�SHU�
IRUPDQFH�IRU�HDFK�JURXS�PHPEHU�ZKR�LV�SUHYLRXVO\�XQNQRZQ�E\������DGGLWLRQDO�VWURNHV�SHU�
URXQG��%HFDXVH�HYHU\�JROIHU�LV�SOD\LQJ�WZR�URXQGV�LQ�WKH�VDPH�JURXS��WKH\�SHUIRUP������VWURNHV�
ZRUVH��7KH�GHYLDWLRQ�EHWZHHQ�WKH�PRVW�KRPRJHQHRXV�DQG�KHWHURJHQHRXV�JURXS�LV�������ൌ������
Ȃ�������7KXV��WKH�PRVW�DJH�GLYHUVH�JURXS�LV�DW�D�GLVDGYDQWDJH�RI�DERXW������VWURNHV��,I�RQH�WDNHV�
WKH�UHVSHFWLYH�WRXUQDPHQW�ZLQQHU�DV�D�UHIHUHQFH��D�JROIHU�ZLOO�HDUQ�DERXW����������OHVV�LQ�SUL]H�
PRQH\��7KLV�FRQFOXVLRQ�LV�UREXVW�WR�DQDO\]LQJ�DOWHUQDWLYH�PHDVXUHV�RI�DJH�GLYHUVLW\��,Q�FRQWUDVW��



���
�

WKH�UHVXOWV�RI�WKH�SUHYLRXVO\�NQRZQ�PHPEHUV�LQ�FROXPQ�����DUH�VWDWLVWLFDOO\�LQVLJQLILFDQW�UH�
JDUGOHVV�RI�XVLQJ�DOWHUQDWLYH�PHDVXUHV�RI�DJH�GLYHUVLW\��,PSRUWDQWO\��WKH�PDJQLWXGH�RI�WKH�FR�
HIILFLHQWV�LV�PXFK�VPDOOHU�FRPSDUHG�WR�WKH�UHVXOWV�RI�WKH�XQNQRZQ�PHPEHUV��7KLV�LQGLFDWHV�WKDW�
WKH�GLIIHUHQFH�LQ�WKH�UHVXOWV�IURP�FROXPQ���DQG���LV�QRW�GXH�WR�D�ODFN�RI�HIILFLHQF\��EXW�VKRZV�
WKDW�QR�SHUIRUPDQFH�HIIHFW�IRU�SOD\HUV�ZLWK�SUHYLRXVO\�NQRZQ�PHPEHUV�H[LVWV��7KH�VHQVLWLYLW\�
DQDO\VLV�VKRZQ�LQ�7DEOH�$��UHLQIRUFHV�WKLV�FRQFOXVLRQ�LQ�DOO�VSHFLILFDWLRQV��,Q�FRQFOXVLRQ��WKH�
UHVXOWV�FRQILUP�RXU�WKLUG�DQG�IRXUWK�K\SRWKHVHV��
�
7DEOH����5HVXOWV�RI�DJH�GLYHUVLW\�RQ�WKH�SHUIRUPDQFH�VFRUH�

$JH�GLYHUVLW\�GHILQHG�DV«
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)LUVW��ORZHU��TXDUWLOH�

6HFRQG�TXDUWLOH� ������ �����
������� �������

7KLUG�TXDUWLOH ������ ������
������� �������

)RXUWK��XSSHU��TXDUWLOH� ������ 
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)LUVW��ORZHU��WHUWLOH

6HFRQG�WHUWLOH ������ �����
������� �������

7KLUG��XSSHU��WHUWLOH ������ 
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$JH�RI�SOD\HU <HV <HV
$YHUDJH�DJH�E\�JURXS <HV <HV
5RXQG�IL[HG�HIIHFWV <HV <HV

2EHUYDWLRQV ��� �����

XQNQRZQ
���

«�TXDUWLOHV�RI�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�DJH�E\�JURXS

«�WHUWLOHV�RI�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�DJH�E\�JURXS

NQRZQ
���

«�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�DJH�E\�JURXS

«�WKH�VWDQGDUG�GHYLDWLRQ�GLYLGHG�E\�DYHUDJH�DJH�E\�JURXS

«�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�ORJDULWKP�RI�WKH�DJH�E\�JURXS

3HUIRUPDQFH�6FRUH�RI�JURXS�PHPEHUV�ZKR�DUH�SUHYLRXVO\�«
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1RWHV��7KH�WDEOH�VKRZV�WKH�HIIHFWV�RI�WKH�2/6�UHJUHVVLRQ�RI�WKH�SHUIRUPDQFH�VFRUH�ZKLFK�LV�
WKH�QHJDWLYH�QXPEHU�RI�D�SOD\HUV¶�VWURNHV�IRU�WKH�3*$�*ROI�7RXU������GDWD��7KH�LQGHSHQGHQW�
YDULDEOH�RI�LQWHUHVW�LV�EDVHG�RQ�GLIIHUHQW�GHILQLWLRQV�RI�DJH�GLYHUVLW\��%HVLGHV�WKH�PRGHO�LQFOXGHV�
IXUWKHU�IL[HG�HIIHFWV��&ROXPQ�����UHIHUV�WR�SUHYLRXVO\�XQNQRZQ�JURXS�PHPEHUV�ZKLOH�FROXPQ�
����IRFXVHV�RQ�SUHYLRXVO\�NQRZQ�JURXS�PHPEHUV��6WDWLVWLFDO�VLJQLILFDQFH��S�����
��S������

��
S������
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���&RQFOXVLRQ�

7KLV�VWXG\�DQDO\]HV�WKH�HIIHFWV�RI�DJH�GLYHUVLW\�RQ�SHHU�DQG�VXSHULRU�HYDOXDWLRQV�DV�ZHOO�DV�RQ�
LQGLYLGXDO�SHUIRUPDQFH�LQ�VHWWLQJV�ZKHUH�WKH�SHUIRUPDQFH�GRHV�QRW�UHTXLUH�WHDPZRUN�RU�GL�
YHUVH�H[SHUW�NQRZOHGJH��,W�LV�FRPSDUDEOH�WR�VHWWLQJV�ZKHUH�WKH�RUJDQL]DWLRQDO�VWUXFWXUH�GLYLGHV�
LQGLYLGXDOV¶�JURXS�ZLVH��H��J��LQWR�VHFWLRQV�RU�GHSDUWPHQWV��EXW�HYHU\�VLQJOH�ZRUNHU�LQGLYLGXDOO\�
SHUIRUPV�KLV�KHU�RZQ�WDVNV��7KH�UHVXOWV�VKRZ�WKDW�DJH�GLYHUVH�JURXSV�DZDUG�VLJQLILFDQWO\�IHZHU�
SRLQWV�LQ�SHHU�HYDOXDWLRQV�FRPSDUHG�WR�KRPRJHQHRXV�JURXSV��7KH�VDPH�DSSOLHV�WR�WKH�VXSHULRU�
HYDOXDWLRQV�RI�LQGHSHQGHQW�H[SHUWV�ZKR�GR�QRW�SDUWLFLSDWH�LQ�WKH�WRXUQDPHQW�WKHPVHOYHV��DOEHLW�
WKH�HVWLPDWHV�DUH� OHVV�SUHFLVH��7KH� UHDVRQ� IRU� WKLV�PLJKW� VWHP�IURP�VXEMHFWLYH�ELDVHV� LQ� WKH�
HYDOXDWLRQ�GXH�WR�D�ZRUVH�JURXS�DWPRVSKHUH��$OWHUQDWLYHO\��WKH�JURXS�DWPRVSKHUH�FRXOG�DIIHFW�
WKH�ZRUN�HIIRUW�ZKLFK�LQ�WXUQ�FRXOG�VSLOO�RYHU�WR�WKH�LQGLYLGXDO�SHUIRUPDQFH��)XUWKHU�UHVXOWV�
LQGLFDWH�WKDW�DJH�GLYHUVLW\�LQ�WRXUQDPHQWV�LQGHHG�VSLOOV�RYHU�WR�LQGLYLGXDOV¶�SHUIRUPDQFH��ZKHQ�
JURXS�PHPEHUV�GR�QRW�SUHYLRXVO\�NQRZ�HDFK�RWKHU��2QFH�WKH�JURXS�PHPEHUV�KDYH�JRWWHQ�WR�
NQRZ�HDFK�RWKHU��WKLV�SHUIRUPDQFH�HIIHFW�UHQGHUV�VWDWLVWLFDOO\�LQVLJQLILFDQW��7KLV�HYLGHQFH�LV�LQ�
IDYRU�RI�WKHRULHV�SUHGLFWLQJ�WKDW�VHOI�FDWHJRUL]DWLRQ�DW�ILUVW�EXLOG�XSRQ�YLVLEOH�IDFWRUV�OLNH�GH�
PRJUDSKLFV���
�
)URP�D�PDQDJHPHQW�SHUVSHFWLYH�� LW� LV� UHOHYDQW� WR�NQRZ�WKDW�VXSHULRU�HYDOXDWLRQV�DUH�ELDVHG�
ZKHQ�PHPEHUV�IURP�DJH�GLYHUVH�JURXSV�FRPSHWH�H��J��IRU�D�SURPRWLRQ�ZLWK�PHPEHUV�IURP�
KRPRJHQRXV�JURXSV��7KH�VDPH�DSSOLHV�WR�SHHU�HYDOXDWLRQV�ZKHQ�XVLQJ�WKH������)HHGEDFN�WR�
GHWHUPLQH�WKH�ERQXV�RU�D�SHUIRUPDQFH�UHODWHG�SD\�IRU�JURXSV��6KRZLQJ�WKDW�DJH�GLYHUVLW\�DI�
IHFWV� LQGLYLGXDO� SHUIRUPDQFH� LV� DOVR� RI� JUHDW� UHOHYDQFH� WR� FRPSDQLHV� VHHNLQJ� WR� LPSURYH�
SURGXFWLYLW\��(YHQ�WKRXJK�WKLV�GLVDGYDQWDJH�RI�DJH�GLYHUVH�JURXSV�PLUURUV�SHUIRUPDQFH�GLIIHU�
HQFHV�ZKLFK�FRXOG�H[SODLQ�SD\�GLIIHUHQWLDOV��LW�LV�H[RJHQRXV�IURP�DQ�LQGLYLGXDO�SRLQW�RI�YLHZ�
DQG�RQO\�UHSUHVHQWV� WKH�³OXFN´�RI�EHLQJ�DVVLJQHG�WR�DQ�DJH�KRPRJHQHRXV�JURXS��7KLV�FRXOG�
KDYH�LPSOLFDWLRQV�IRU�LQGLYLGXDOV¶�PRWLYDWLRQ��/DVW��IXUWKHU�UHVXOWV�VXJJHVW�WKDW�WKHVH�HIIHFWV�
DUH�PRUH�SURQRXQFHG�LQ�VHWWLQJV�ZKHUH�JURXS�PHPEHUV�KDYH�MXVW�UHFHQWO\�JRWWHQ�WR�NQRZ�HDFK�
RWKHU��PHDQLQJ�GXULQJ�WKH�WLPH�ZKHQ�PDQDJHUV�RU�VXSHUYLVRUV�EXLOW�QHZ�WHDPV��,W�UHPDLQV�D�
WRSLF�IRU�IXWXUH�UHVHDUFK�WR�SURYLGH�PRUH�GLUHFW�HYLGHQFH�RQ�ZKHQ�DQG�KRZ�JURXS�GLYHUVLW\�
DIIHFWV�LQGLYLGXDOV¶�EHKDYLRU�LQ�WKH�ORQJHU�UXQ��
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�
%LEOLRJUDSK\�

$OL��0XKDPPDG��<LQ�/X�1J�DQG�&DURO�7��.XOLN����������%RDUG�$JH�DQG�*HQGHU�'LYHUVLW\��$�
7HVW�RI�&RPSHWLQJ�/LQHDU�DQG�&XUYLOLQHDU�3UHGLFWLRQV���-RXUQDO�RI�%XVLQHVV�(WKLFV�����������
SS�����������

$OOSRUW��*��:����������7KH�1DWXUH�RI�3UHMXGLFH��$GGLVRQ�:HVOH\��%RVWRQ��

%DQGLHUD��2ULDQD��,ZDQ�%DUDQND\��DQG�,PUDQ�5DVXO����������6RFLDO�FRQQHFWLRQV�DQG�LQFHQWLYHV�
LQ�WKH�ZRUNSODFH��HYLGHQFH�IURP�SHUVRQQHO�GDWD���(FRQRPHWULFD����������SS�������������

%DQWHO��.DUHQ�$��DQG�6XVDQ�(��-DFNVRQ����������7RS�0DQDJHPHQW�DQG�,QQRYDWLRQV�LQ�%DQNLQJ��
'RHV�WKH�&RPSRVLWLRQ�RI�WKH�7RS�7HDP�0DNH�D�'LIIHUHQFH"���6WUDWHJLF�0DQDJHPHQW�-RXUQDO��
����6����SS�����������

%DURGD��6DW\DZDQ��&KKDYL�6KDUPD�DQG�-\RWL�.DQGSDO�%KDWW� �������������'HJUHH�)HHGEDFN�
$SSUDLVDOV�� $Q� ,QQRYDWLYH� $SSURDFK� RI� 3HUIRUPDQFH�0DQDJHPHQW� 6\VWHP��� ,QWHUQDWLRQDO�
-RXUQDO�RI�0DQDJHPHQW�	�,QIRUPDWLRQ�7HFKQRORJ\���������SS���������

%HFNHU�� )ORULDQ� �������� 7HDPDUEHLW�� 7HDPSV\FKRORJLH�� 7HDPHQWZLFNOXQJ�� 6R� I�KUHQ� 6LH�
7HDPV���6SULQJHU�9HUODJ��%HUOLQ��+HLGHOEHUJ��

%HOO�� 6X]DQQH�7���$QWRQ� -��9LOODGR��0DUF�$�� /XNDVLN�� /DULVD�%HODX� DQG�$QGUHD�/��%ULJJV�
���������*HWWLQJ�6SHFLILF�DERXW�'HPRJUDSKLF�'LYHUVLW\�9DULDEOH�DQG�7HDP�3HUIRUPDQFH�5H�
ODWLRQVKLSV��$�0HWD�$QDO\VLV���-RXUQDO�RI�0DQDJHPHQW����������SS�����������

%HUVFKHLG��(OOHQ�DQG�(ODLQH�+DWILHOG�:DOVWHU���������,QWHUSHUVRQDO�$WWUDFWLRQ��$GGLVRQ�:HV�
OH\��%RVWRQ��

%OXP��3HWHU�DQG�0DUF�:HQVNDW���������:K\�0RQGD\�1HYHU�:LQV��$Q�([DPSOH�RI�WKH�6HFUHWDU\�
3UREOHP��-XQH��

%RHKP��6WHSKDQ�$���0LULDP�.��%DXPJDHUWQHU��'DYLG�-��*��'ZHUWPDQQ�DQG�)ORULDQ�.XQ]H�
��������$JH�GLYHUVLW\�DQG�LWV�SHUIRUPDQFH�LPSOLFDWLRQV���$QDO\]LQJ�D�PDMRU�IXWXUH�ZRUNIRUFH�
WUHQG��LQ��6��.XQLVFK��6��%RHKP�DQG�0��%RSSHO��HG����)URP�*UH\�WR�6LOYHU��6SULQJHU�9HUODJ��
%HUOLQ��+HLGHOEHUJ��SS�����������

%ROWRQ��*DU\�(��DQG�$[HO�2FNHQIHOV����������(5&��$�7KHRU\�RI�(TXLW\��5HFLSURFLW\��DQG�&RP�
SHWLWLRQ���7KH�$PHULFDQ�(FRQRPLF�5HYLHZ����������SS�����������
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%UHZHU��0DULO\QQ�%��DQG�$P\�6��+DUDVW\�)HLQVWHLQ���������'XDO�3URFHVVHV�LQ�WKH�&RJQLWLYH�
5HSUHVHQWDWLRQ�RI�3HUVRQ�DQG�6RFLDO�&DWHJRULHV��LQ��6��&KDLNHQ�DQG�<��7URSH��HG����'XDO�SUR�
FHVV�WKHRULHV�LQ�VRFLDO�SV\FKRORJ\��7KH�*XLOIRUG�3UHVV��1HZ�<RUN�DQG�/RQGRQ��SS�����������

%XQGHUVRQ��-��6WXDUW�DQG�.DWKOHHQ�0��6XWFOLIIH����������&RPSDULQJ�$OWHUQDWLYH�&RQFHSWXDOL�
]DWLRQV� RI�)XQFWLRQDO�'LYHUVLW\� LQ�0DQDJHPHQW�7HDPV�� 3URFHVV� DQG� 3HUIRUPDQFH�(IIHFWV���
$FDGHP\�RI�0DQDJHPHQW�-RXUQDO����������SS�����������

%\UQH��'RQQ���������7KH�DWWUDFWLRQ�SDUDGLJP��$FDGHPLF�3UHVV��1HZ�<RUN�DQG�/RQGRQ��

&KDUQHVV��*DU\�DQG�0DWWKHZ�5DELQ����������8QGHUVWDQGLQJ�6RFLDO�3UHIHUHQFHV�ZLWK�6LPSOH�
7HVWV���7KH�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�����������SS�����������

&KHQ��<DQ�DQG�6KHUU\�;LQ�/L����������*URXS�,GHQWLW\�DQG�6RFLDO�3UHIHUHQFHV���7KH�$PHULFDQ�
(FRQRPLF�5HYLHZ����������SS�����������

&ROTXLWW��-DVRQ�$���5D\PRQG�$��1RH�DQG�&KULVWLQH�/��-DFNVRQ����������-XVWLFH�LQ�7HDPV��$Q�
WHFHGHQWV�DQG�&RQVHTXHQFHV�RI�3URFHGXUDO�-XVWLFH�&OLPDWH���3HUVRQQHO�3V\FKRORJ\����������SS��
��������

&RRSHU��'DYLG�-��DQG�-RKQ�+��.DJHO���������2WKHU�5HJDUGLQJ�3UHIHUHQFHV��LQ��-��+��.DJHO�DQG�
$��(��5RWK��HG����7KH�+DQGERRN�RI�([SHULPHQWDO�(FRQRPLFV��9ROXPH����3ULQFHWRQ�8QLYHUVLW\�
3UHVV��3ULQFHWRQ�DQG�2[IRUG���VW�(GLWLRQ��SS�����������

'H�0HXOHQDHUH��.LP��&KULVWRSKH�%RRQH� DQG�7LQH�%X\O� �������� �8QUDYHOLQJ� WKH� LPSDFW� RI�
ZRUNIRUFH�DJH�GLYHUVLW\�RQ�ODERU�SURGXFWLYLW\��7KH�PRGHUDWLQJ�UROH�RI�ILUP�VL]H�DQG�MRE�VHFX�
ULW\���-RXUQDO�RI�2UJDQL]DWLRQDO�%HKDYLRU����������SS�����������

'H�0HXOHQDHUH��.LP�DQG�)ORULDQ�.XQ]H����������'LVWDQFH�PDWWHUV��7KH�UROH�RI�HPSOR\HHV
�DJH�
GLVWDQFH�RQ�WKH�HIIHFWV�RI�ZRUNIRUFH�DJH�KHWHURJHQHLW\�RQ�ILUP�SHUIRUPDQFH���+XPDQ�5HVRXUFH�
0DQDJHPHQW����������SS�����������

(GZDUGV��0DUN�5��DQG�$QQ�-��(ZHQ����������+RZ�WR�0DQDJH�3HUIRUPDQFH�DQG�3D\�:LWK�����
'HJUHH�)HHGEDFN���&RPSHQVDWLRQ�	�%HQHILWV�5HYLHZ����������SS���������

(OOZDUW��7KRPDV��6LONH�%�QGJHQV�DQG�2OLYHU�5DFN����������0DQDJLQJ�NQRZOHGJH�H[FKDQJH�
DQG�LGHQWLILFDWLRQ�LQ�DJH�GLYHUVH�WHDPV���-RXUQDO�RI�0DQDJHULDO�3V\FKRORJ\������������SS������
�����

(O\��5RELQ�-�� �������� �$� ILHOG� VWXG\�RI�JURXS�GLYHUVLW\��SDUWLFLSDWLRQ� LQ�GLYHUVLW\�HGXFDWLRQ�
SURJUDPV��DQG�SHUIRUPDQFH���-RXUQDO�RI�2UJDQL]DWLRQDO�%HKDYLRU����������SS�����������
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)HKU��(UQVW�DQG�.ODXV�0��6FKPLGW����������$�7KHRU\�RI�)DLUQHVV��&RPSHWLWLRQ��DQG�&RRSHUD�
WLRQ���7KH�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�����������SS�����������

)HKU��(UQVW�DQG�.ODXV�0��6FKPLGW���������7KH�HFRQRPLFV�RI�IDLUQHVV��UHFLSURFLW\�DQG�DOWUXLVP�
��H[SHULPHQWDO�HYLGHQFH�DQG�QHZ�WKHRULHV��LQ��6���&��.ROP�DQG�-��0��<WKLHU��HG����+DQGERRN�RI�
WKH�(FRQRPLFV�RI�*LYLQJ��$OWUXLVP�DQG�5HFLSURFLW\��9ROXPH����1RUWK�+ROODQG��Z��S����VW�(GL�
WLRQ��SS�����������

)LVNH��6XVDQ�7��DQG�6WHYHQ�/��1HXEHUJ���������$�&RQWLQXXP�RI�,PSUHVVLRQ�)RUPDWLRQ��IURP�
&DWHJRU\�%DVHG�WR�,QGLYLGXDWLQJ�3URFHVVHV��,QIOXHQFHV�RI�,QIRUPDWLRQ�DQG�0RWLYDWLRQ�RQ�$W�
WHQWLRQ�DQG�,QWHUSUHWDWLRQ��LQ��0��3��=DQQD��HG����$GYDQFHV�LQ�([SHULPHQWDO�6RFLDO�3V\FKRORJ\��
9ROXPH�����$FDGHP\�3UHVV��6DQ�'LHJR��1HZ�<RUN��%HUNHOH\��%RVWRQ��/RQGRQ��6\GQH\��7RN\R�
DQG�7RURQWR��SS��������

/L��<L[XDQ��<DSLQJ�*RQJ��$QQH�%XUPHLVWHU��0R�:DQJ��9DOHULD�$OWHUPDQ��$OH[DQGHU�$ORQVR�
DQG�6DPXHO�5RELQVRQ����������/HYHUDJLQJ�$JH�'LYHUVLW\�IRU�2UJDQL]DWLRQDO�3HUIRUPDQFH��$Q�
,QWHOOHFWXDO�&DSLWDO�3HUVSHFWLYH���-RXUQDO�RI�$SSOLHG�3V\FKRORJ\�����������SS���������

*XU\DQ��-RQDWKDQ��.RU\�.URIW��DQG�0DWWKHZ�-��1RWRZLGLJGR����������3HHU�(IIHFWV�LQ�WKH�:RUN�
SODFH��(YLGHQFH�IURP�5DQGRP�*URXSLQJV�LQ�3URIHVVLRQDO�*ROI�7RXUQDPHQWV���$PHULFDQ�(FR�
QRPLF�-RXUQDO��$SSOLHG�(FRQRPLFV���������SS���������

+DIVL��7DʀHE�DQG�*RNKDQ�7XUJXW����������%RDUGURRP�'LYHUVLW\�DQG�LWV�(IIHFW�RQ�6RFLDO�3HU�
IRUPDQFH��&RQFHSWXDOL]DWLRQ�DQG�(PSLULFDO�(YLGHQFH���-RXUQDO�RI�%XVLQHVV�(WKLFV�����������
SS�����������

+DUULVRQ��'DYLG�$���DQG�.DWKHULQH�-��.OHLQ����������:KDW¶V� WKH�'LIIHUHQFH"�'LYHUVLW\�&RQ�
VWUXFWV�DV�6HSDUDWLRQ��9DULHW\��RU�'LVSDULW\�LQ�2UJDQL]DWLRQV���$FDGHP\�RI�0DQDJHPHQW�5H�
YLHZ����������SS�������������

+DUULVRQ��'DYLG�$���.HQQHWK�+��3ULFH�DQG�0\UWOH�3��%HOO����������%H\RQG�5HODWLRQDO�'HPRJ�
UDSK\��7LPH�DQG�WKH�(IIHFWV�RI�6XUIDFH��DQG�'HHS�/HYHO�'LYHUVLW\�RQ�:RUN�*URXS�&RKHVLRQ���
$FDGHP\�RI�0DQDJHPHQW�-RXUQDO����������SS����������

+DUULVRQ��'DYLG�$���.HQQHWK�+��3ULFH��-RDQQH�+��*DYLQ�DQG�$QQD�7��)ORUH\����������7LPH��
7HDPV�� DQG�7DVN�3HUIRUPDQFH��&KDQJLQJ�(IIHFWV�RI�6XUIDFH�� DQG�'HHS�/HYHO�'LYHUVLW\�RQ�
*URXS�)XQFWLRQLQJ���$FDGHP\�RI�0DQDJHPHQW�-RXUQDO����������SS�������������

-DFNVRQ��6XVDQ�(���-RDQ�)��%UHWW��9DOHULH�,��6HVVD��'DZQ�0��&RRSHU��-RKDQ�$��-XOLQ�DQG�.DUO�
3H\URQQLQ����������6RPH�'LIIHUHQFHV�0DNH�D�'LIIHUHQFH��,QGLYLGXDO�'LVVLPLODULW\�DQG�*URXS�
+HWHURJHQHLW\�DV�&RUUHODWHV�RI�5HFUXLWPHQW��3URPRWLRQV��DQG�7XUQRYHU���-RXUQDO�RI�$SSOLHG�
3V\FKRORJ\����������SS�����������
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-DFNVRQ��6XVDQ�(���$SDUQD�-RVKL�DQG�1LFODV�/��(UKDUGW����������5HFHQW�5HVHDUFK�RQ�7HDP�DQG�
2UJDQL]DWLRQDO�'LYHUVLW\��6:27�$QDO\VLV�DQG�,PSOLFDWLRQV���-RXUQDO�RI�0DQDJHPHQW����������
SS�����������

-HKQ��.DUHQ�$���&OLQW�&KDGZLFN��DQG�6KHUU\�0��%��7KDWFKHU����������7R�DJUHH�RU�QRW�WR�DJUHH��
7KH� HIIHFWV� RI� YDOXH� FRQJUXHQFH�� LQGLYLGXDO� GHPRJUDSKLF� GLVVLPLODULW\�� DQG� FRQIOLFW� RQ�
ZRUNJURXS�RXWFRPHV���7KH�,QWHUQDWLRQDO�-RXUQDO�RI�&RQIOLFW�0DQDJHPHQW���������SS�����������

-RVKL��$SDUQD�DQG�+\XQWDN�5RK����������7KH�5ROH�RI�&RQWH[W�LQ�:RUN�7HDP�'LYHUVLW\�5H�
VHDUFK��$�0HWD�$QDO\WLF�5HYLHZ���$FDGHP\�RI�0DQDJHPHQW�-RXUQDO����������SS�����������

.HDUQH\��(ULF� DQG�'LHWKHU�*HEHUW� �������� �0DQDJLQJ�'LYHUVLW\� DQG�(QKDQFLQJ�7HDP�2XW�
FRPHV��7KH�3URPLVH�RI�7UDQVIRUPDWLRQDO�/HDGHUVKLS���-RXUQDO�RI�$SSOLHG�3V\FKRORJ\����������
SS���������

.HDUQH\��(ULF��'LHWKHU�*HEHUW�DQG�6YHQ�&��9RHOSHO����������:KHQ�DQG�+RZ�'LYHUVLW\�%HQHILWV�
7HDPV��7KH�,PSRUWDQFH�RI�7HDP�0HPEHUV¶�1HHG�IRU�&RJQLWLRQ���$FDGHP\�RI�0DQDJHPHQW�
-RXUQDO����������SS�����������

.HOO\��.KLP��DQG�$GDP�3UHVVOHH����������7RXUQDPHQW�JURXS� LGHQWLW\�DQG�SHUIRUPDQFH�� WKH�
PRGHUDWLQJ�HIIHFW�RI�ZLQQHU�SURSRUWLRQ���$FFRXQWLQJ��2UJDQL]DWLRQV�DQG�6RFLHW\������SS�����
����

.LOGXII��0DUWLQ��5HLQKDUG�$QJHOPDU��$MD\�0HKUD����������7RS�0DQDJHPHQW�7HDP�'LYHUVLW\�
DQG�)LUP�3HUIRUPDQFH��([DPLQLQJ�WKH�5ROH�RI�&RJQLWLRQV���2UJDQL]DWLRQ�6FLHQFH����������SS��
�������

.QLJKW��'RQ��&UDLJ�/��3HDUFH��.HQ�*��6PLWK��-XG\�'��2OLDQ��+HQU\�3��6LPV��.HQ�$��6PLWK�DQG�
3DWULFN�)ORRG����������7RS�0DQDJHPHQW�7HDP�'LYHUVLW\��*URXS�3URFHVV��DQG�6WUDWHJLF�&RQ�
VHQVXV���6WUDWHJLF�0DQDJHPHQW�-RXUQDO����������SS�����������

.XQ]H��)ORULDQ��6WHSKDQ�$��%RHKP�DQG�+HLNH�%UXFK����������$JH�GLYHUVLW\��DJH�GLVFULPLQDWLRQ�
FOLPDWH�DQG�SHUIRUPDQFH�FRQVHTXHQFHV²D�FURVV�RUJDQL]DWLRQDO�VWXG\���-RXUQDO�RI�2UJDQL]D�
WLRQDO�%HKDYLRU����������SS�����������

.XQ]H��)ORULDQ��6WHSKDQ�$��%RHKP�DQG�+HLNH�%UXFK����������,W�PDWWHUV�KRZ�ROG�ZH�IHHO�LQ�
RUJDQL]DWLRQV��7HVWLQJ�D�PXOWLOHYHO�PRGHO�RI�RUJDQL]DWLRQDO�VXEMHFWLYH�DJH�GLYHUVLW\�RQ�HP�
SOR\HH�RXWFRPHV���-RXUQDO�RI�2UJDQL]DWLRQDO�%HKDYLRU����������SS�����������

/HRQDUG��-RQDWKDQ�6���'DYLG�,��/HYLQH��DQG�$SDUQD�-RVKL����������'R�ELUGV�RI�D�IHDWKHU�VWRUH�
WRJHWKHU"�7KH�HIIHFWV�RQ�SHUIRUPDQFH�RI�HPSOR\HHV
�VLPLODULW\�ZLWK�RQH�DQRWKHU�DQG�ZLWK�FXV�
WRPHUV���-RXUQDO�RI�2UJDQL]DWLRQDO�%HKDYLRU������SS�����������
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/XNV\WH��$OHNVDQGUD��'HUHN�5��$YHU\��6KDURQ�.��3DUNHU��<LQJ�:DQJ��/DUV�8��-RKQVRQ�DQG�
/RULQJ�&UHSHDX��LQ�SUHVV����$JH�GLYHUVLW\�LQ�WHDPV��([DPLQLQJ�WKH�LPSDFW�RI�WKH�OHDVW�DJUHHDEOH�
PHPEHU���-RXUQDO�RI�2UJDQL]DWLRQDO�%HKDYLRU��

0DQQL[��(OL]DEHWK�DQG�0DUJDUHW�$��1HDOH����������:KDW�'LIIHUHQFHV�0DNH�D�'LIIHUHQFH"�7KH�
3URPLVH�DQG�5HDOLW\�RI�'LYHUVH�7HDPV�LQ�2UJDQL]DWLRQV���3V\FKRORJLFDO�6FLHQFH�LQ�WKH�3XEOLF�
,QWHUHVW���������SS���������

0LOOLNHQ��)UDQFHV� -�� DQG�/XLV�/��0DUWLQV� �������� �6HDUFKLQJ� IRU�&RPPRQ�7KUHDGV��8QGHU�
VWDQGLQJ�WKH�0XOWLSOH�(IIHFWV�RI�'LYHUVLW\�LQ�2UJDQL]DWLRQDO�*URXSV���$FDGHP\�RI�0DQDJHPHQW�
5HYLHZ����������SS�����������

0RQH��(GZDUG�0��DQG�0DQXHO�/RQGRQ���������(PSOR\HH�(QJDJHPHQW�7KURXJK�(IIHFWLYH�3HU�
IRUPDQFH�0DQDJHPHQW��$�3UDFWLFDO�*XLGH�IRU�0DQDJHUV��5RXWOHGJH�7D\ORU�	�)UDQFLV�*URXS��
1HZ�<RUN�DQG�/RQGRQ��6HFRQG�(GLWLRQ��

0RXOWRQ��%UHQW�5�����������$Q�,OOXVWUDWLRQ�RI�D�3LWIDOO�LQ�(VWLPDWLQJ�WKH�(IIHFWV�RI�$JJUHJDWH�
9DULDEOHV�RQ�0LFUR�8QLWV���5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV�����SS�����������

0XUSK\��.HYLQ�5�����������([SODLQLQJ�WKH�:HDN�5HODWLRQVKLS�%HWZHHQ�-RE�3HUIRUPDQFH�DQG�
5DWLQJV�RI�-RE�3HUIRUPDQFH���,QGXVWULDO�DQG�2UJDQL]DWLRQDO�3V\FKRORJ\�����SS�����������

2¶5HLOO\�,,,��&KDUOHV�$��'DYLG�)��&DOGZHOO�DQG�:LOOLDP�3��%DUQHWW����������:RUN�*URXS�'H�
PRJUDSK\��6RFLDO� ,QWHJUDWLRQ��DQG�7XUQRYHU���$GPLQLVWUDWLYH�6FLHQFH�4XDUWHUO\����������SS��
�������

3HOOHG��/LVD�+RSH��.DWKHULQH�5��;LQ�DQG�$OOHQ�0��:HLVV����������1R�HV�FRPR�Pt��5HODWLRQDO�
GHPRJUDSK\�DQG�FRQIOLFW�LQ�D�0H[LFDQ�SURGXFWLRQ�IDFLOLW\���-RXUQDO�RI�2FFXSDWLRQDO�DQG�2U�
JDQL]DWLRQDO�3V\FKRORJ\����������SS���������

3UHQGHUJDVW��&DQLFH�DQG�5REHUW�+��7RSHO����������)DYRULWLVP�LQ�2UJDQL]DWLRQV���-RXUQDO�RI�
3ROLWLFDO�(FRQRP\�����������SS�����������

5RVH��'DOH�6��DQG�-HVVH�&��%LULQJHU���������&XUUHQW�3UDFWLFHV�LQ�����)HHGEDFN���'�*URXS��
(PHU\YLOOH���WK�(GLWLRQ��

6FKQHLG��0DWWKLDV��5RGULJR�,VLGRU��+ROJHU�6WHLQPHW]�DQG�5�GLJHU�.DEVW����������$JH�GLYHUVLW\�
DQG�WHDP�RXWFRPHV��D�TXDQWLWDWLYH�UHYLHZ���-RXUQDO�RI�0DQDJHULDO�3V\FKRORJ\����������SS����
����

6FK�OOHU��'DYLG��+DUDOG�7DXFKPDQQ��7KRUVWHQ�8SPDQQ��DQG�'DQLHO�:HLPDU����������3UR�VR�
FLDO�EHKDYLRU�LQ�WKH�79�VKRZ��&RPH�'LQH�:LWK�0H���$Q�HPSLULFDO�LQYHVWLJDWLRQ���-RXUQDO�RI�
(FRQRPLF�3V\FKRORJ\������SS���������
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6FXOOHQ��6WHYHQ�(���0LFKDHO�.��0RXQW�DQG�0D\QDUG�*RII����������8QGHUVWDQGLQJ�WKH�/DWHQW�
6WUXFWXUH�RI�-RE�3HUIRUPDQFH�5DWLQJV���-RXUQDO�RI�$SSOLHG�3V\FKRORJ\����������SS�����������

6LPRQV��7RQ\��/LVD�+RSH�3HOOHG�DQG�.HQ�$��6PLWK����������0DNLQJ�8VH�RI�'LIIHUHQFH��'LYHU�
VLW\��'HEDWH��DQG�'HFLVLRQ�&RPSUHKHQVLYHQHVV�LQ�7RS�0DQDJHPHQW�7HDPV���$FDGHP\�RI�0DQ�
DJHPHQW�-RXUQDO����������SS�����������

7DMIHO��+HQUL��0��*��%LOOLJ�DQG�5��3��%XQG\�DQG�&ODXGH�)ODPHQW����������6RFLDO�FDWHJRUL]DWLRQ�
DQG�LQWHUJURXS�EHKDYLRXU���(XURSHDQ�-RXUQDO�RI�6RFLDO�3V\FKRORJ\���������SS�����������

7DMIHO��+HQUL�DQG�-RKQ�&��7XUQHU���������7KH�6RFLDO�,GHQWLW\�7KHRU\�RI�,QWHUJURXS�%HKDYLRU��
LQ�6��:RFKHO�DQG�:�*��$XVWLQ��HG����3V\FKRORJ\�RI�LQWHUJURXS�UHODWLRQV��1HOVRQ�+DOO��&KLFDJR��
�QG�(GLWLRQ��SS��������

7LPPHUPDQ��7KRPDV�$�����������5DFLDO�'LYHUVLW\��$JH�'LYHUVLW\��,QWHUGHSHQGHQFH��DQG�7HDP�
3HUIRUPDQFH���6PDOO�*URXS�5HVHDUFK����������SS�����������

7VXL��$QQH�6��7HUUL�'��(JDQ�DQG�&KDUOHV�$��2¶5HLOO\�,,,����������%HLQJ�'LIIHUHQW��5HODWLRQDO�
'HPRJUDSK\�DQG�2UJDQL]DWLRQDO�$WWDFKPHQW���$GPLQLVWUDWLYH�6FLHQFH�4XDUWHUO\����������SS��
���������

7XUQHU��-RKQ�&����������5HGLVFRYHULQJ�WKH�VRFLDO�JURXS��$�VRFLDO�FDWHJRUL]DWLRQ�WKHRU\��%ODFN�
ZHOO��2[IRUG��

9DQ�'HU�9HJW��*HUEHQ�6��DQG�-��6WXDUW�%XQGHUVRQ����������/HDUQLQJ�DQG�3HUIRUPDQFH�LQ�0XO�
WLGLVFLSOLQDU\�7HDPV��7KH�,PSRUWDQFH�RI�&ROOHFWLYH�7HDP�,GHQWLILFDWLRQ���$FDGHP\�RI�0DQ�
DJHPHQW�-RXUQDO����������SS�����������

YDQ�'LMN��+DQV��0DUORHV�/��YDQ�(QJHQ�DQG�'DDQ�YDQ�.QLSSHQEHUJ����������'HI\LQJ�FRQYHQ�
WLRQDO�ZLVGRP��$�PHWD�DQDO\WLFDO�H[DPLQDWLRQ�RI� WKH�GLIIHUHQFHV�EHWZHHQ�GHPRJUDSKLF�DQG�
MRE�UHODWHG�GLYHUVLW\� UHODWLRQVKLSV�ZLWK�SHUIRUPDQFH���2UJDQL]DWLRQDO�%HKDYLRU�DQG�+XPDQ�
'HFLVLRQ�3URFHVVHV�����������SS���������

:DJQHU��:��*DU\��-HIIUH\�3IHIIHU�DQG�&KDUOHV�$��2¶5HLOO\�,,,����������2UJDQL]DWLRQDO�'HPRJ�
UDSK\�DQG�7XUQRYHU�LQ�7RS�0DQDJHPHQW�*URXSV���$GPLQLVWUDWLYH�6FLHQFH�4XDUWHUO\����������
SS���������

:HJJH��-�UJHQ��&DUOD�5RWK��%DUEDUD�1HXEDFK��.ODXV�+HOPXW�6FKPLGW�DQG�5XWK�.DQIHU���������
�$JH�DQG�*HQGHU�'LYHUVLW\�DV�'HWHUPLQDQWV�RI�3HUIRUPDQFH�DQG�+HDOWK�LQ�D�3XEOLF�2UJDQL]D�
WLRQ��7KH�5ROH�RI�7DVN�&RPSOH[LW\�DQG�*URXS�6L]H���-RXUQDO�RI�$SSOLHG�3V\FKRORJ\����������
SS�������������
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:HJJH��-�UJHQ�DQG�.ODXV�+HOPXW�6FKPLGW���������7KH�LPSDFW�RI�DJH�GLYHUVLW\�LQ�WHDPV�RQ�
JURXS� SHUIRUPDQFH�� LQQRYDWLRQ� DQG� KHDOWK�� LQ�� $��6�� *�� $QWRQLRX�� &�� /�� &RRSHU�� *�� 3��
&KURXVRV��&��'��6SLHOEHUJHU�DQG�0��:��(\VHQFN��HG����1HZ�KRUL]RQV�LQ�PDQDJHPHQW��+DQG�
ERRN�RI�PDQDJHULDO�EHKDYLRU�DQG�RFFXSDWLRQDO�KHDOWK��(GZDUG�(OJDU�3XEOLVKLQJ��&KHOWHQKDP��
SS���������

:HVW��0LFKDHO��0DOFRP�3DWWHUVRQ��-HUHP\�'DZVRQ�DQG�6WHYH�1LFNHOO���������7KH�(IIHFWLYH�
QHVV�RI�7RS�0DQDJHPHQW�*URXSV�LQ�0DQXIDFWXULQJ�2UJDQLVDWLRQV��&HQWUH�IRU�(FRQRPLF�3HU�
IRUPDQFH��1RYHPEHU��

:LHUVHPD��0DUJDUHWKH�)��DQG�.DUHQ�$��%DQWHO����������7RS�0DQDJHPHQW�7HDP�'HPRJUDSK\�
DQG�&RUSRUDWH�6WUDWHJLF�&KDQJH���$FDGHP\�RI�0DQDJHPHQW�-RXUQDO����������SS����������

:LHUVHPD��0DUJDUHWKH�)��DQG�$OODQ�%LUG� �������� �2UJDQL]DWLRQDO�'HPRJUDSK\� LQ� -DSDQHVH�
)LUPV��*URXS�+HWHURJHQHLW\��,QGLYLGXDO�'LVVLPLODULW\��DQG�7RS�0DQDJHPHQW�7HDP�7XUQRYHU���
$FDGHP\�RI�0DQDJHPHQW�-RXUQDO����������SS������������

:LOOLDPV��.DWKHULQH�<�� DQG�&KDUOHV�$��2
5HLOO\� ,,,� �������� �'HPRJUDSK\�DQG�'LYHUVLW\� LQ�
2UJDQL]DWLRQV��$�5HYLHZ�RI����<HDUV�RI�5HVHDUFK���5HVHDUFK�LQ�2UJDQL]DWLRQDO�%HKDYLRU������
SS����������

=DMDF�� (GZDUG� -��� %ULDQ� 5�� *ROGHQ� DQG� 6WHSKHQ�0�� 6KRUWHOO� �������� �1HZ�2UJDQL]DWLRQDO�
)RUPV�IRU�(QKDQFLQJ�,QQRYDWLRQ��7KH�&DVH�RI�,QWHUQDO�&RUSRUDWH�-RLQW�9HQWXUHV���0DQDJHPHQW�
6FLHQFH����������SS�����������

=HQJHU��7RGG�5��DQG�%DUEDUD�6��/DZUHQFH����������2UJDQL]DWLRQDO�'HPRJUDSK\��7KH�'LIIHU�
HQWLDO�(IIHFWV�RI�$JH�DQG�7HQXUH�'LVWULEXWLRQV�RQ�7HFKQLFDO�&RPPXQLFDWLRQ���$FDGHP\�RI�
0DQDJHPHQW�-RXUQDO����������SS�����������
�
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$SSHQGL[�

7DEOH�$���6HQVLWLYLW\�FKHFNV�RI�DJH�GLYHUVLW\�RQ�SHHU�DQG�VXSHULRU�HYDOXDWLRQ�

1RWHV��7KH�WDEOH�VKRZV�WKH�UHVXOWV�RI�WKH�DOWHUQDWLYH�2/6�UHJUHVVLRQV�ZKLFK�PHDVXUH�DJDLQ�WKH�
SHHU�HYDOXDWLRQ��IURP�WKH�FRRNLQJ�DQG�WKH�VKRSSLQJ�GDWD�LQ�FROXPQV�����DQG������UHVSHFWLYHO\��
DQG�WKH�VXSHULRU�HYDOXDWLRQ�IURP�WKH�VKRSSLQJ�VKRZ��WKLUG�FROXPQ��E\�GLIIHUHQW�VWDQGDUG�HUURUV�
DV�ZHOO�DV�D�/RJLW�DQG�D�3URELW�PRGHO��7KH�ODVW�URZ�DGGV�WKH�DEVROXWH�DJH�GLIIHUHQFH�DV�D�IXUWKHU�
FRQWURO�YDULDEOH��6WDWLVWLFDO�VLJQLILFDQFH��S�����
��S������
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2EHUYDWLRQV ������ ����� �����

&RQWUROLQJ�IRU�WKH�
DJH�GLIIHUHQFH

&RRNLQJ�VKRZ 6KRSSLQJ�VKRZ

0RGHO�VSHFLILFDWLRQ�«

2UGHUHG�/RJLW
�UREXVW�VWDQGDUG�HUURUV�

2UGHUHG�3URELW
�UREXVW�VWDQGDUG�HUURUV�

6KRSSLQJ�VKRZ
���

2UGLQDU\�/HDVW�6TXDUHV
�FOXVWHUHG�VWDQGDUG�HUURUV�

2UGLQDU\�/HDVW�6TXDUHV
�ERRWVWUDSSHG�VWDQGDUG�HUURUV�

���

0DLQ�UHVXOWV
�WDNHQ�IURP�7DEOH���

3HHU�HYDOXDWLRQ

���

6XSHULRU�HYDOXDWLRQ

$JH�GLYHUVLW\�GHILQHG�DV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�DJH�E\�JURXS
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7DEOH�$���6HQVLWLYLW\�FKHFNV�RI�DJH�GLYHUVLW\�RQ�WKH�SHUIRUPDQFH�VFRUH�

1RWHV��7KH�WDEOH�SUHVHQWV�WKH�HIIHFW�RI�DJH�GLYHUVLW\�RQ�WKH�3*$�*ROI�7RXU������SHUIRUPDQFH�
VFRUH�IRU�SUHYLRXVO\�XQNQRZQ�DQG�NQRZQ�JURXS�PHPEHUV��UHVSHFWLYHO\��7KH�SHUIRUPDQFH�VFRUH�
LV�WKH�QHJDWLYH�QXPEHU�RI�VWURNHV�SHU�URXQG��5RZ���IRU�FROXPQ�����DQG�����VKRZV�WKH�EDVHOLQH�
VSHFLILFDWLRQV�DV�VSHFLILHG�LQ�HTXDWLRQ������7KH�RWKHU�URZV�PRGLI\�WKH�PRGHO�WKURXJK�DOWHUQDWLYH�
VWDQGDUG�HUURUV��RUGHUHG�/RJLW�DQG�3URELW�UHJUHVVLRQV�RU�H[SDQG�WKH�EDVHOLQH�UHJUHVVLRQ�E\�DELO�
LW\�DQG�H[SHULHQFH�IL[HG�HIIHFWV��7KH�ODVW�URZ�VKRZV�VKRUW�WHUP�HIIHFWV�E\�FRQVLGHULQJ�RQO\�WKH�
ILUVW�URXQG��7KH�REVHUYDWLRQV�DUH�DOZD\V�������������IRU�XQNQRZQ��NQRZQ��JURXS�PHPEHUV�
H[FHSW�IRU�WKH�HIIHFWV�RI�WKH�ILUVW�URXQG������DQG�������REVHUYDWLRQV��UHVSHFWLYHO\���6WDWLVWLFDO�
VLJQLILFDQFH��S�����
��S������

��S������


��
�

�

������ 


 �����
������� �������

������ 


 �����
������� �������

������ 


 �����
������� �������

������ 


 �����
������� �������

������ 


 �����
������� �������

������ 


 �����
������� �������

������ 


 �����
������� �������

XQNQRZQ NQRZQ

�0DLQ�UHVXOWV�WDNHQ�IURP�7DEOH���

�2UGLQDU\�/HDVW�6TXDUHV�FOXVWHUHG�VWDQGDUG�HUURUV�

���

3HUIRUPDQFH�6FRUH�RI�JURXS�PHPEHUV�ZKR�DUH�SUHYLRXVO\�«

���

$JH�GLYHUVLW\�GHILQHG�DV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�DJH�E\�JURXS

0RGHO�VSHFLILFDWLRQ�«

�2UGLQDU\�/HDVW�6TXDUHV�ERRWVWUDSSHG�VWDQGDUG�HUURUV�

�2UGHUHG�/RJLW�UREXVW�VWDQGDUG�HUURUV�

�2UGHUHG�3URELW�UREXVW�VWDQGDUG�HUURUV�

�&RQWUROLQJ�IRU�DELOLW\��KDQGLFDS��DQG�H[SHULHQFH��\HDUV�RQ�WRXU�

)LUVW�5RXQG�(IIHFWV


