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Abstract
Dehumanization is observed in adults across cultures and is thought to motivate hu-
PDQ�YLROHQFH��7KH�DJH�RI�LWV�¿UVW�H[SUHVVLRQ�UHPDLQV�ODUJHO\�XQWHVWHG��7KLV�UHVHDUFK�
GHPRQVWUDWHV� WKDW� GLYHUVH� UHSUHVHQWDWLRQV� RI� KXPDQQHVV�� LQFOXGLQJ� D� QRYHO� RQH��
UHDGLO\� HOLFLW� EODWDQW� GHKXPDQL]DWLRQ� LQ� DGXOWV� �N =������ DQG� FKLOGUHQ� �DJHG� �±����
N =�������'HKXPDQL]LQJ� UHVSRQVHV� LQ�ERWK�DJH�JURXSV�DUH�DVVRFLDWHG�ZLWK� VXSSRUW�
IRU�RXWJURXS�LQIHULRULW\��6LPLODU�WR�WKH�OLQN�SUHYLRXVO\�REVHUYHG�LQ�DGXOWV��GHKXPDQ-
L]DWLRQ� E\� FKLOGUHQ� LV� DVVRFLDWHG�ZLWK� D�ZLOOLQJQHVV� WR� SXQLVK� RXWJURXS� WUDQVJUHV-
VRUV��7KHVH�¿QGLQJV�VXJJHVW�WKDW�H[SRVXUH�WR�FXOWXUDO�QRUPV�WKURXJKRXW�DGROHVFHQFH�
DQG�DGXOWKRRG�DUH�QRW�UHTXLUHG�IRU�WKH�GHYHORSPHQW�RI�RXWJURXS�GHKXPDQL]DWLRQ�
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Punishment

+XPDQV�KDYH�HYROYHG�XQLTXH�SRWHQWLDO�IRU�SURVRFLDOLW\�WRZDUG�WKHLU�LQJURXS�DQG�YLR-
OHQFH� WRZDUG� RXWJURXSV� �:UDQJKDP�� ����). Abilities  to  humanize  or  dehumanize 
RWKHUV� DUH�K\SRWKHVL]HG� WR� H[SODLQ�RXU� VSHFLHV¶�SDUDGR[LFDO� FDSDELOLW\� IRU� H[WUDRU-
GLQDU\�NLQGQHVV�DQG�FUXHOW\��+DUH��������+DUH�	�:RRGV������). Dehumanization is 
D�SV\FKRORJLFDO�SURFHVV�WKURXJK�ZKLFK�RWKHUV�DUH�VWULSSHG�RI�KXPDQQHVV��$OWKRXJK�
GLUHFW�H[SHULPHQWDWLRQ�LV�VWLOO�QHHGHG�WR�FRQ¿UP��WKHUH�LV�FLUFXPVWDQWLDO�OLQJXLVWLF�HYL-
GHQFH�IRU�GHKXPDQL]DWLRQ�LQ�VPDOO�VFDOH�VRFLHWLHV�IURP�DFURVV�WKH�ZRUOG�ZKR�WUDGL-
WLRQDOO\�UHIHUUHG�WR�WKHLU�RZQ�JURXS�LQ�ODQJXDJH�DQG�P\WK�DV�WKH�³SULQFLSDO´�RU�³UHDO´�
SHRSOH� �0F&DOOXP�� ������ 6XPQHU�� �������5HFHQW� HPSLULFDO� VWXGLHV� IXUWKHU� UHYHDO�
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GHKXPDQL]DWLRQ� LV� D�ZLGHVSUHDG� SKHQRPHQRQ� DFURVV� FXOWXUHV� DQG� WLPH� �.WHLO\�	�
%UXQHDX���������'HKXPDQL]DWLRQ�LV�SURYHQ�WR�EH�D�VWURQJ�SUHGLFWRU�RI�SHUFHLYHG�RXW-
JURXS�LQIHULRULW\��DFFHSWDQFH�RI�RXWJURXS�KDUP��DQG�PRUDO�GLVHQJDJHPHQW��%DQGXUD�
HW�DO���������-DUGLQD�	�3LVWRQ��������.WHLO\�HW�DO���������0DUNRZLW]�	�6ORYLF��������
7URXQVRQ�HW�DO���������9LNL�HW�DO����������%ODWDQW�GHKXPDQL]DWLRQ��YLHZLQJ�RWKHUV�DV�
VXEKXPDQ��KDV�EHHQ�SRVLWHG�WR�DOORZ�IRU�PRUDO�H[FOXVLRQ�WKDW�PDNHV�KHLQRXV�DFWV�RI�
FUXHOW\�DQG�YLROHQFH�DFFHSWDEOH� �%DQGXUD��������6PLWK���������&URVV�FXOWXUDO� VXU-
YH\V�KDYH�UHYHDOHG�EODWDQW�GHKXPDQL]DWLRQ�RI�WKUHDWHQLQJ�RXWJURXSV�LQ�HYHU\�HWKQLF�
DQG�GHPRJUDSKLF�JURXS�H[DPLQHG��.WHLO\�	�%UXQHDX������). Blatant dehumaniza-
WLRQ�RI�HQHPLHV�HQFRXUDJHV�WKH�DSSOLFDWLRQ�RI�OHWKDO�IRUFH��,Q�H[WUHPH�FDVHV��GHKX-
PDQL]LQJ�SRUWUD\DOV��IRU�H[DPSOH��RI�-HZLVK�SHRSOH�DV�YHUPLQ�GXULQJ�WKH�+RORFDXVW��
7XWVLV�DV�FRFNURDFKHV�LQ�WKH�5ZDQGD�JHQRFLGH��DQG�YLFWLPV�DV�UDWV�GXULQJ�WKH�7RN\R�
¿UHERPELQJ�DUH�WKRXJKW�WR�KDYH�HQFRXUDJHG�PDVV�NLOOLQJV��6PLWK���������0RUHRYHU��
GHKXPDQL]DWLRQ�DSSHDUV�WR�EHWWHU�H[SODLQ�DFFHSWDQFH�RI�RXWJURXS�YLROHQFH�WKDQ�RWKHU�
FRQVWUXFWV�VXFK�DV�SUHMXGLFH��L�H���XQIDYRUDEOH�IHHOLQJV�WRZDUG�D�JURXS��.WHLO\�	�%UX-
neau �������$�OLQN�KDV�EHHQ�VKRZQ�EHWZHHQ�WKH�WHQGHQF\�WR�GHKXPDQL]H��WKH�ZLWK-
GUDZDO�RI�SURVRFLDOLW\��DQG�WKH�DFFHSWDQFH�RI�RXWJURXS�KDUP�DFURVV�FXOWXUHV²HYHQ�
DIWHU�VWDWLVWLFDOO\�FRQWUROOLQJ�IRU�OHYHOV�RI�SUHMXGLFH��%UXQHDX�HW�DO���������.WHLO\�	�
%UXQHDX��������.WHLO\�HW�DO�������������).

$�SV\FKRORJLFDO�OLQN�KDV�EHHQ�SURSRVHG�WR�H[LVW�LQ�DGXOWV�EHWZHHQ�GHKXPDQL]DWLRQ�
DQG�WKH�DWWULEXWLRQ�RI�PHQWDO�VWDWHV�WR�RWKHUV��%DQGXUD��������+DUULV���������1HXUR-
ELRORJLFDO�VWXGLHV�KDYH�SURYLGHG�VXSSRUWLQJ�HYLGHQFH�WKDW�PHQWDO�VWDWHV�RI�WKUHDWHQ-
LQJ�RXWJURXS�PHPEHUV�DUH�QRW�DV�UHDGLO\�UHFRJQL]HG��&LNDUD��%UXQHDX��HW�DO���������
/HY\�HW�DO���������5LFKLQV�HW�DO����������7KLV�GHPHQWDOL]DWLRQ�XVXDOO\�FRQFXUV�ZLWK�
SHUFHSWLRQV�RI�RXWJURXS�LQIHULRULW\��VWUHQJWKHQLQJ�WKH�EHOLHI�WKDW�WKH�RXWJURXS�WDUJHWV�
DUH�VXEKXPDQ��)RU� LQVWDQFH��EUDLQ�UHJLRQV�PRVW�DFWLYH�GXULQJ�PHQWDO�VWDWH�UHDVRQ-
LQJ��W\SLFDOO\�WKH�PHGLDO�SUHIURQWDO�FRUWH[��P3)&���GHFUHDVH�DFWLYDWLRQ�LQ�UHVSRQVH�
WR� VXERUGLQDWHG�RXWJURXSV� �&LNDUD��(EHUKDUGW�� HW� DO��� ������+DUULV�	�)LVNH�����). 
$UHDV� LQYROYHG� LQ� WKH�SURFHVVLQJ�RI� VRFLDO� VWDWXV�� VXFK�DV� WKH� OHIW� LQIHULRU�SDULHWDO�
FRUWH[��,3&��DQG�OHIW�LQIHULRU�IURQWDO�FRUWH[��,)&��VHH�&ORXWLHU�HW�DO���������)DUURZ�
HW� DO��� ������� DOVR� VHOHFWLYHO\� UHVSRQG� GXULQJ� EODWDQW� GHKXPDQL]DWLRQ� �%UXQHDX� HW�
DO����������&RQVLVWHQW�ZLWK�EHKDYLRUDO�REVHUYDWLRQV��QHXUDO�VSHFL¿FLW\�GLVWLQJXLVKHV�
GHKXPDQL]DWLRQ�IURP�DFWLYDWLRQ�REVHUYHG�ZKHQ�SUHMXGLFLDO�IHHOLQJV��L�H���GLVOLNLQJ��
DUH�H[SUHVVHG��%UXQHDX�HW�DO����������'HKXPDQL]DWLRQ�PD\�LQGHSHQGHQWO\�DOORZ�IRU�
PRUDO�H[FOXVLRQ�WKURXJK�WKH�UHGXFWLRQ�RI�PHQWDO�DWWULEXWLRQ�WR�RXWJURXSV��%DQGXUD��
������+DUH�	�:RRGV������).

:KDW�UHPDLQV�ODUJHO\�XQH[SORUHG�LV�WKH�GHYHORSPHQWDO�RULJLQ�RI�GHKXPDQL]DWLRQ��
7KHUH�KDYH�RQO\�EHHQ�D� IHZ�GLUHFW� WHVWV�RI�GHKXPDQL]DWLRQ� LQ�FKLOGUHQ��7KH�HDUOL-
HVW� WHVWV� DGDSWHG�DQ�DGXOW�SDUDGLJP� WKDW� H[DPLQHV� WKH�XVH�RI� LPSOLFLW� DQG�H[SOLFLW�
WUDLW�DWWULEXWLRQ�LQ�HPRWLRQDO�YRFDEXODU\��$GXOWV�WHQG�WR�DVVRFLDWH�ZRUGV�VXJJHVWLQJ�
KXPDQ�TXDOLWLHV�DQG�HPRWLRQV�ZLWK�WKHLU�LQJURXS�UDWKHU�WKDQ�RXWJURXSV��+DVODP�	�
/RXJKPDQ���������:KHQ�VFKRRO�DJH�FKLOGUHQ�ZHUH�WHVWHG��D�VLPLODU�SDWWHUQ�ZDV�IRXQG�
�&KDV�HW�DO���������&RVWHOOR�	�+RGVRQ��������0DUWLQ�HW�DO���������YDQ�1RRUGHQ�HW�DO���
�������$OWKRXJK�WKLV�LV�WKH�¿UVW�H[SHULPHQWDO�HYLGHQFH�WKDW�FKLOGUHQ�DUH�FDSDEOH�RI�
GHKXPDQL]DWLRQ��WKH�OLQJXLVWLF�SDUDGLJP�LV�OLPLWHG�DV�D�GHYHORSPHQWDO�WHVW�EHFDXVH�RI�
LWV�UHOLDQFH�RQ�ODQJXDJH�FRPSUHKHQVLRQ��2QO\�OLWHUDWH�FKLOGUHQ�FDQ�EH�DVVHVVHG��L�H���
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WKRVH�DEOH�WR�UHDG�DQG�XQGHUVWDQG�PRUH�DEVWUDFW�HPRWLRQDO�YRFDEXODU\�VXFK�DV�JXLOW�
DQG� VKDPH���0HDQZKLOH��JURXS�FRPSDULVRQV�DUH�FRPSOLFDWHG�E\� VLJQL¿FDQW�GL൵HU-
HQFHV�DFURVV�DJHV�DQG�FXOWXUH�LQ�KRZ�HPRWLRQDO�GHVFULSWLRQV�DUH�FRQFHLYHG�DV�EHLQJ�
UHODWHG�WR�KXPDQQHVV��%DLQ�HW�DO���������5RGUtJXH]�HW�DO�������).

$�VHFRQG�DSSURDFK�XVLQJ�SLFWXUHV�WR�UHSUHVHQW�KXPDQQHVV�ZDV�GHYHORSHG�VSHFL¿-
FDOO\�IRU�FKLOGUHQ��7KLV�DSSURDFK�PD\�EH�EHWWHU�VXLWHG� WR�HYDOXDWH�GHKXPDQL]DWLRQ�
LQ� FKLOGUHQ�RI�GL൵HUHQW� HGXFDWLRQDO� OHYHOV� DFURVV� FXOWXUHV�� ,Q� WKLV� WDVN��KXPDQQHVV�
UDQNLQJV�ZHUH�PDGH�RQ�D�IRXU�SRLQW�OLQHDU�)DFH�&RQWLQXXP�VFDOH��)LJ���b). The scale 
SUHVHQWV�SLFWXUHV�RI� IDFHV� UDQJLQJ� IURP�D�QRQKXPDQ�GROO� IDFH� WR�DQ�DFWXDO�KXPDQ�
IDFH��7KH�LQWHUPHGLDWH�SRLQWV�VKRZ�PRUSKHG�LPDJHV�RI�WKH�GROO�DQG�KXPDQ�IDFH�WKDW�
LQFUHDVLQJO\�EHFRPH�PRUH�KXPDQ�OLNH��&KLOGUHQ�JLYHQ�WKLV�VFDOH�ZHUH�PRUH�OLNHO\�
WR�UDQN�LQJURXS�PHPEHUV�DV�IXOO\�KXPDQ�DQG�RXWJURXS�PHPEHUV�DV�OHVV�WKDQ�IXOO\�

Fig. 1� 7KUHH�PHDVXUHV�RI�KXPDQQHVV�� �a��$VFHQW�RI�0DQ�� �b�� WKH�)DFH�&RQWLQXXP��DQG��c)  the Human 
6LOKRXHWWH��5DWLQJV�RQ�HDFK�PHDVXUH�ZHUH�FRGHG�XVLQJ�D���SRLQW�VFDOH�IURP���=�IXOO\�KXPDQ�WR���= the least 
KXPDQ�OLNH��DV�LOOXVWUDWHG�LQ�SDQHO�d)
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KXPDQ��0F/RXJKOLQ�HW�DO����������+RZHYHU��LQ�WKLV�VWXG\�FKLOGUHQ�ZHUH�WUDLQHG�WR�XVH�
WKH�SLFWXUHV�RI�IDFHV�DV�UHSUHVHQWLQJ�GL൵HUHQW�OHYHOV�RI�KXPDQQHVV��:KHWKHU�FKLOGUHQ�
FDQ�VSRQWDQHRXVO\�H[SUHVV�GHKXPDQL]LQJ�UHVSRQVHV�ZKHQ�SUHVHQWHG�ZLWK�WKHVH�W\SHV�
RI� YLVXDO� VWLPXOL� UHPDLQV� XQVWXGLHG��7KH� IDFH� FRQWLQXXP�PHDVXUH� KDV� DOVR� \HW� WR�
EH�YDOLGDWHG�ZLWK�DGXOWV��,QVWHDG��DGXOWV�KDYH�EHHQ�H[FOXVLYHO\�WHVWHG�ZLWK�D�GL൵HU-
HQW�YLVXDO�VFDOH�RI�GHKXPDQL]DWLRQ�NQRZQ�DV�WKH�$VFHQW�RI�0DQ�VFDOH��)LJ���). This 
PHDVXUH�UHOLHV�RQ�WKH�FRPPRQ�PLVFRQFHSWLRQ�WKDW�HYROXWLRQ�LQ�D�OLQHDU�SURJUHVVLRQ�
WRZDUG�KXPDQ�SHUIHFWLRQ��.WHLO\�	�%UXQHDX��������.WHLO\�HW�DO����������EXW� LW�KDV�
QHYHU�EHHQ�WHVWHG�ZLWK�FKLOGUHQ�

:KHWKHU� WKH� DVVRFLDWLRQV� EHWZHHQ� GHKXPDQL]DWLRQ� DQG� DQWLVRFLDO� WHQGHQFLHV�
HPHUJH�DV�FKLOGUHQ�EHJLQ�WR�GHKXPDQL]H��RU�LQVWHDG�UHVXOW�IURP�VRFLDO�LQÀXHQFHV�WKDW�
PD\�VKRZ�VWURQJHU�H൵HFWV�LQ�ODWHU�OLIH��DOVR�UHPDLQV�ODUJHO\�XQWHVWHG��)RU�H[DPSOH��
WKH�WHQGHQF\�WR�SULRULWL]H�KXPDQV�RYHU�DQLPDOV�LV�ZHDNHU�LQ�FKLOGUHQ�WKDQ�LQ�DGXOWV�
�:LONV�HW�DO����������6HHLQJ�RXWJURXS�PHPEHUV�DV�DQLPDO�OLNH�PD\�QRW�KDYH�WKH�VDPH�
QHJDWLYH�H൵HFW�RQ�FKLOGUHQ¶V�DWWLWXGHV�DQG�EHKDYLRUV� WRZDUG�RXWJURXS�PHPEHUV�DV�
REVHUYHG�LQ�DGXOWV��$GXOW�IRUPV�RI�GHKXPDQL]DWLRQ�PD\�UHTXLUH�WKH�LQWHUQDOL]DWLRQ�
RI�QRUPV�RI�KXPDQ�³PRUDO�VXSHULRULW\´��'KRQW�HW�DO���������DQG�NQRZOHGJH�RI�QHJD-
WLYH�DQLPDO�VWHUHRW\SH� WKDW�FDQ�EH�DSSOLHG�PHWDSKRULFDOO\� WR�RWKHU�JURXSV��*R൵�HW�
DO����������*LYHQ�WKH�ODFN�RI�D�GLUHFW�WHVW��LW�LV�VWLOO�SRVVLEOH�WKDW�FKLOGUHQ�GHKXPDQL]H�
RWKHUV��EXW�WKLV�LQFLSLHQW�GHKXPDQL]LQJ�WHQGHQF\�KDV�OLWWOH�LPSDFW�RQ�WKHLU�DWWLWXGHV�
RU�EHKDYLRU�WRZDUG�RWKHUV��RU�LW�PD\�HYHQ�KDYH�D�SRVLWLYH�H൵HFW�LQ�VRPH�FDVHV��2YHU�
������� 5HVHDUFK� LV� EDGO\� QHHGHG� WR� XQGHUVWDQG�ZKDW� W\SHV� RI� QHJDWLYH� UHVSRQVHV�
FRLQFLGH�ZLWK�FKLOGUHQ¶V�GHKXPDQL]DWLRQ�RI�RWKHUV��&RQ¿UPLQJ�WKH�WLPLQJ�RI�HPHU-
JHQFH�ZLOO�EH�FULWLFDO�WR�EHJLQ�WHVWLQJ�PRUH�SUHFLVHO\�ZKDW�FRJQLWLYH�DELOLWLHV��VRFLDO�
H[SHULHQFHV�� DQG�QRUPV�PLJKW� VKDSH� DQ� LQGLYLGXDO¶V� RU� JURXS¶V� SRWHQWLDO� WR� GHKX-
PDQL]H��8OWLPDWHO\��DQVZHULQJ�WKHVH�EDVLF�TXHVWLRQV�UHJDUGLQJ�WKH�GHYHORSPHQW�RI�
GHKXPDQL]DWLRQ�ZLOO� EH� YLWDO� WR� WHVWLQJ� HYROXWLRQDU\� LGHDV� DERXW� KXPDQ� FRJQLWLYH�
HYROXWLRQ�DV�ZHOO�DV�LPSOHPHQWLQJ�VWUDWHJLHV�WR�SUHYHQW�IXWXUH�LQWHUJURXS�DJJUHVVLRQ�
�+DUH�	�:RRGV������).

,Q�WKH�FXUUHQW�H[SHULPHQWV��ZH�XVHG�PXOWLSOH�PHDVXUHV��VHH�EHORZ��WKDW�YDU\�LQ�
IDPLOLDULW\�DQG�LQWXLWLYHQHVV��:H�¿UVW�WHVWHG�WKH�UHOLDELOLW\�DQG�YDOLGLW\�RI�RXU�GL൵HU-
HQW�PHDVXUHV�LQ�6WXG\���E\�GHWHUPLQLQJ�ZKHWKHU�WKH\�FRQVLVWHQWO\�FDSWXUH�GHKXPDQ-
L]DWLRQ�DQG�LWV�HYLGHQW�OLQNDJH�ZLWK�DQWLVRFLDO� WHQGHQFLHV�LQ�DGXOWV��,Q�6WXG\����ZH�
DVVHVVHG�GHKXPDQL]DWLRQ�DV�ZHOO�DV�WKH�SRWHQWLDO�DWWLWXGLQDO�DQG�EHKDYLRUDO�FRUUHODWHV�
LQ�FKLOGUHQ�DERYH�WKH�DJH�RI�¿YH�ZKR�KDYH�GHYHORSHG�7KHRU\�RI�0LQG�DELOLWLHV��WKH�
FDSDFLWLHV�RI�UHSUHVHQWLQJ�DQG�UHDVRQLQJ�DERXW�RWKHUV¶�PHQWDO�VWDWHV��7RPDVHOOR�������
:HOOPDQ�HW�DO����������,I�GHKXPDQL]DWLRQ�HPHUJHV�HDUO\�EDVHG�RQ�FKLOGKRRG�OHYHOV�
RI�VRFLDOL]DWLRQ�DQG�ZLWK� WKH�PDWXUDWLRQ�RI� WKH�7KHRU\�RI�0LQG�QHWZRUN�� WKHQ�RXU�
GL൵HUHQW�UHSUHVHQWDWLRQV�RI�KXPDQQHVV��UHJDUGOHVV�RI�IDPLOLDULW\��VKRXOG�FRQVLVWHQWO\�
FDSWXUH�VWURQJHU�GHKXPDQL]LQJ�UHVSRQVHV� WRZDUG�RXWJURXS� WKDQ� LQJURXS�PHPEHUV��
6LPLODU�WR�WKH�SDWWHUQ�REVHUYHG�LQ�DGXOWV��FKLOGUHQ�ZKR�GHKXPDQL]H�VKRXOG�DOVR�YLHZ�
WKH�RXWJURXS�DV�LQIHULRU��EH�OHVV�OLNHO\�WR�DFW�SURVRFLDOO\��DQG�EH�PRUH�DFFHSWLQJ�RI�
KDUP�WRZDUG�WKHP��$OWHUQDWLYHO\��FKLOGUHQ�PD\�UHVSRQG�LQ�D�YHU\�GL൵HUHQW�ZD\�WKDQ�
DGXOWV�GR��7KH\�PD\�QRW�GHKXPDQL]H�RWKHUV��RU�GR�VR�LQFRQVLVWHQWO\�DFURVV�GL൵HUHQW�
VFDOHV�RU�DW�UHODWLYHO\�ORZ�OHYHOV��7KHLU�UHVSRQVH�WR�VWLPXOL�GHVLJQHG�WR�PHDVXUH�GHKX-
PDQL]DWLRQ�PD\�LQ�ODUJH�SDUW�EH�GHWHUPLQHG�E\�WKHLU�IDPLOLDULW\�ZLWK�LWHPV�GHSLFWHG�
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LQ�WKH�VFDOHV²VXJJHVWLQJ�VRPH�VFDOHV�DUH�PRUH�DSSURSULDWH�WKDQ�RWKHUV�IRU�XVH�ZLWK�
FKLOGUHQ��&KLOGUHQ¶V�UHVSRQVHV�DOVR�PD\�EH�ODUJHO\�XQDVVRFLDWHG�ZLWK�WKH�SHUFHSWLRQ�
RI�JURXS�KLHUDUFK\��SURVRFLDOLW\��RU�DFFHSWDQFH�RI�KDUP��3HUKDSV�VRPH�RU�DOO�IHDWXUHV�
RI�GHKXPDQL]DWLRQ�REVHUYHG�LQ�DGXOWV�UHTXLUH�IDU�PRUH�VRFLDOL]DWLRQ��ZLWK�IXOO\�DGXOW�
OHYHOV�RI�GHKXPDQL]DWLRQ�RQO\�GHYHORSLQJ�PXFK�ODWHU�ZLWK�DJH�

General Method

$OO�UHVHDUFK�DQG�FRQVHQW�SURFHGXUHV�ZHUH�DSSURYHG�E\�WKH�LQVWLWXWLRQDO�UHYLHZ�ERDUG�
DW�'XNH�8QLYHUVLW\� �,5%�3URWRFRO�1R�� ������������ )RU� 6WXG\� ���ZKLFK�ZDV� FRQ-
GXFWHG�ZLWK�DGXOWV��LQIRUPHG�FRQVHQW�ZDV�REWDLQHG�IURP�WKH�SDUWLFLSDQWV��6WXG\���ZDV�
FRQGXFWHG�ZLWK�FKLOGUHQ��7KH�UHVHDUFK�VLWH�=RR�$WODQWD�JUDQWHG�FRQVHQW��$Q�RSW�RXW�
SDUHQWDO�SHUPLVVLRQ�IRUP�ZDV�SURYLGHG�IRU�DOO�FKLOGUHQ¶V�SDUHQWV��$OO�VWXGLHV�UHSRUWHG�
LQ�WKLV�SDSHU�DUH�YROXQWDU\�DQG�FRPSO\�ZLWK�DOO�UHOHYDQW�HWKLFDO�UHJXODWLRQV�

:H� XVHG� WKH� $VFHQW� RI� 0DQ�� )DFH� &RQWLQXXP�� DQG� +XPDQ� 6LOKRXHWWH� VFDOHV�
�)LJ����� WR�HYDOXDWH�WKH�WHQGHQF\�RI�VFKRRO�DJH�FKLOGUHQ�WR�GHKXPDQL]H�RXWJURXSV��
(DFK�VFDOH�DVNHG�SDUWLFLSDQWV�WR�LQGLFDWH�KRZ�KXPDQ�D�JURXS�LV�E\�XVLQJ�D�VFDOH�IURP�
³WKH�OHDVW�KXPDQ�OLNH´�WR�³IXOO\�KXPDQ�´�7KH�$VFHQW�RI�0DQ�VFDOH�SUHVHQWV�FDUWRRQV�
RI�KXPDQ�DQFHVWRUV� WKDW�DUH� LQFUHDVLQJO\�KXPDQ�OLNH�DQG� LV�YDOLGDWHG� IRU�XVH�ZLWK�
DGXOWV��.WHLO\�HW�DO����������)RU�XVH�ZLWK�FKLOGUHQ��ZH�DGDSWHG�WKH�VFDOH�E\�UHGXFLQJ�LW�
WR�IRXU�LWHPV�DQG�XVLQJ�PRUH�GL൵HUHQWLDWHG�VSHFLHV��L�H���WKRVH�ZLWK�PRUH�WD[RQRPLF�
GLVWDQFH�EHWZHHQ� WKHP���7KH�)DFH�&RQWLQXXP�VFDOH�ZDV�SUHYLRXVO\�GHYHORSHG� IRU�
XVH�ZLWK�FKLOGUHQ�DQG�SUHVHQWV� IRXU� IDFH�PRUSKV� IURP�D�QRQ�KXPDQ�OLNH�GROO� IDFH�
WR�D�FRPSOHWHO\�KXPDQ�IDFH��0F/RXJKOLQ�HW�DO����������:H�DOVR�FUHDWHG�WKH�+XPDQ�
6LOKRXHWWH�VFDOH�GHSLFWLQJ�WKH�VLOKRXHWWHV�RI�D�KXPDQ�LQ�D�IRXU�LWHP�VFDOH��ZLWK�HDFK�
LWHP�VKRZLQJ�D�PRUH�FRPSOHWH�FDUWRRQ�VLOKRXHWWH�RI�D�KXPDQ��:H�GHVLJQHG�WKLV�VFDOH�
WR�VKRZ�WKH�³SURJUHVV´�WRZDUG�EHLQJ�IXOO\�KXPDQ�ZLWKRXW�UHTXLULQJ�FKLOGUHQ�WR�KDYH�
WKH�NQRZOHGJH�DERXW�HYROXWLRQ�WKDW�PLJKW�EH�QHFHVVDU\�WR�IXOO\�XQGHUVWDQG�WKH�$VFHQW�
RI�0DQ�VFDOH��3ULRU�WR�WKH�H[DPLQDWLRQ�RI�FKLOGUHQ��D�YDOLGDWLRQ�VWXG\�LQ�DGXOWV�ZDV�
FRQGXFWHG�WR�YHULI\�WKDW�WKH�)DFH�&RQWLQXXP�VFDOH�DQG�WKH�+XPDQ�6LOKRXHWWH�VFDOH�
FDQ�FDSWXUH�GHKXPDQL]LQJ�UHVSRQVHV�DV�WKH�$VFHQW�RI�0DQ�VFDOH�GRHV�

Study 1

:H�¿UVW� WHVW� LI� WKH� WKUHH�PHDVXUHV�RI�KXPDQQHVV� HOLFLW� VLPLODU� UHVSRQVHV� LQ� DGXOWV�
WRZDUG�D�JURXS�WKDW�LV�SHUFHLYHG�DV�WKUHDWHQLQJ�LQ�WKH�86�DQG�ZDV�RQH�RI�WKH�PRVW�
VWURQJO\�GHKXPDQL]HG�JURXSV�DFFRUGLQJ� WR�SUHYLRXV� UHVHDUFK� �.WHLO\�HW�DO�������). 
7KH�$VFHQW�RI�0DQ�VFDOH�KDV�EHHQ� WHVWHG� LQ�PXOWLSOH�SRSXODWLRQV�DQG�IRXQG� WR�EH�
UHOLDEOH��.WHLO\�	�%UXQHDX��������.WHLO\�HW�DO����������7KLV�PHDVXUH�FDSWXUHV�WKH�OLQN�
EHWZHHQ�GHKXPDQL]DWLRQ�DQG�GLVFULPLQDWRU\�DWWLWXGHV�DFURVV�SRSXODWLRQV��.WHLO\�	�
%UXQHDX��������.WHLO\�HW�DO����������7R�DVVHVV�WKH�LQWHUQDO�FRQVLVWHQF\�EHWZHHQ�WKH�
$VFHQW�RI�0DQ�DQG�WKH�WZR�RWKHU�PHDVXUHV��ZH�FDOFXODWH�&URQEDFK¶V�DOSKD��:H�DOVR�
WHVW�ZKHWKHU�WKH�SDUWLFLSDQWV�H[SUHVV�FRQVLVWHQW�OHYHOV�RI�RXWJURXS�GHKXPDQL]DWLRQ�RQ�
WKH�WKUHH�PHDVXUHV��$V�ZLWK�WKH�$VFHQW�RI�0DQ�VFDOH��ZH�H[SHFW�WKH�)DFH�&RQWLQXXP�
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DQG�WKH�+XPDQ�6LOKRXHWWH�VFDOHV�ZLOO�EH�DVVRFLDWHG�ZLWK�SURVRFLDO�SUHIHUHQFHV��:H�
H[DPLQH�WKLV�XVLQJ�WZR�YDULDEOHV�DVVRFLDWHG�ZLWK�GHKXPDQL]DWLRQ�LQ�SUHYLRXV�VWXG-
LHV��VRFLDO�GRPLQDQFH�RULHQWDWLRQ��6'2��DQG�WKH�GHFLVLRQ�LQ�DQ�LQWHUJURXS�UHVRXUFH�
DOORFDWLRQ�WDVN��&RVWHOOR�	�+RGVRQ��������.WHLO\�HW�DO�������).

Participants

���� SDUWLFLSDQWV� �PHDQ� DJH�=�������� 6'�=�������� ���� PDOHV�� ���� IHPDOHV�� FRP-
SOHWHG�DQ�RQOLQH�VXUYH\��VHH�(60�$SSHQGL[�6��IRU�GHPRJUDSKLFV�RI�WKH�SDUWLFLSDQWV�
DQG�GHWDLOV� RI� WKH� VXUYH\���7KH\�ZHUH� UHFUXLWHG�XVLQJ�$PD]RQ¶V�0HFKDQLFDO�7XUN�
�07XUN��ZZZ�PWXUN�FRP��DQG�FRPSOHWHG�WKH�VXUYH\�DV�SDUW�RI�D�ODUJHU�VWXG\��VHH�
(60���$OO�SDUWLFLSDQWV�ZHUH�IURP�WKH�8QLWHG�6WDWHV�DQG�UHFHLYHG����IRU�FRPSOHWLQJ�
WKH�VXUYH\�UHJDUGOHVV�RI�WKHLU�UHVSRQVHV��$QRWKHU����SDUWLFLSDQWV�GLG�QRW�FRPSOHWH�WKH�
DVVHVVPHQW�EDVHG�RQ�SUHGHWHUPLQHG�GHPRJUDSKLF�H[FOXVLRQ�FULWHULD��L�H��� WKH\�VHOI�
LGHQWL¿HG�DV�EHORQJLQJ�WR�WKH�LGHQWLW\�ZH�XVHG�DV�RXWJURXS���:H�DVVLJQHG�³0XVOLPV´�
DV�WKH�RXWJURXS�EHFDXVH�SUHYLRXV�ZRUN�ZLWK�RQOLQH�VDPSOHV�VKRZV�8�6��SDUWLFLSDQWV�
PRVW�KHDYLO\�GHKXPDQL]H�WKLV�JURXS�UHODWLYH�WR�RWKHU�UDFLDO�DQG�HWKQLF�JURXSV�LQ�WKLV�
FRQWH[W��.WHLO\�HW�DO�������).

Survey

3DUWLFLSDQWV�UHSRUWHG�WKHLU�UDFLDO�RU�HWKQLF�JURXS�DQG�WKHQ�UHVSRQGHG�WR�WKH�VXUYH\��
ZKLFK�LQFOXGHG�WKH�IROORZLQJ�PHDVXUHV�

Humanness� 3DUWLFLSDQWV� UDWHG� WKHLU� RZQ� HWKQLF� JURXS� DQG� 0XVOLPV� XVLQJ� WKH�
$VFHQW�RI�0DQ��)DFH�&RQWLQXXP��DQG�+XPDQ�6LOKRXHWWH� VFDOHV� �)LJ������:H�FRGH�
WKH�UHVSRQVHV�RQ�HDFK�VFDOH�IURP���=�WKH�OHDVW�KXPDQ�OLNH�WR���=�IXOO\�KXPDQ��VR�WKDW�
KLJKHU�VFRUHV�UHSUHVHQW�ORZHU�SHUFHLYHG�KXPDQQHVV�

Social  Dominance  Orientation� �6'2�� &URQEDFK¶V� Į�=������� 6'2� ZDV� PHDVXUHG�
XVLQJ�WKH�VWDQGDUGL]HG����LWHP�6'2���6FDOH��+R�HW�DO����������3DUWLFLSDQWV�UDWHG�WKHLU�
DJUHHPHQW�ZLWK�HDFK�RI�WKH�LWHPV�RQ�D���SRLQW�/LNHUW�VFDOH��IURP���=�VWURQJO\�GLVDJUHH�
WR���=�VWURQJO\�DJUHH��

Outgroup  Prosociality� 3DUWLFLSDQWV� GHFLGHG� KRZ� WR� GLVWULEXWH� D� ����� GRQDWLRQ�
EHWZHHQ�DQ�LQJURXS��$PHULFDQ��DQG�RXWJURXS��$IJKDQL��FDXVH��7KH�LQJURXS�FDXVH�
ZDV�D�UHOLHI�IXQG�IRU�YLFWLPV�RI�WKH�6DQWD�)H�+LJK�6FKRRO�VKRRWLQJ��DQ�DFWXDO�HYHQ�
WKDW�RFFXUUHG�LQ������LQ�D�VXEXUE�RI�+RXVWRQ��7H[DV��ZLWK�ERWK�VWXGHQWV�DQG�WHDFKHUV�
NLOOHG�RU�ZRXQGHG���7KH�RXWJURXS�FDXVH�ZDV�D�UHOLHI�IXQG�IRU�$IJKDQLVWDQ�YLFWLPV�RI�
ZDU��%RWK�IXQGV�DLP�WR�VXSSRUW�WKH�QHHGV�RI�FKLOG�YLFWLPV��3DUWLFLSDQWV�ZHUH�DOORZHG�
WR�FKRRVH�IURP�VL[�GL൵HUHQW�DPRXQWV�WR�GRQDWH�WR�WKH�$IJKDQLVWDQ�IXQG��IURP����WR�
������LQWHUYDO�=��������:KDWHYHU�UHPDLQHG�ZDV�GLVWULEXWHG�WR�WKH�UHOLHI�IXQG�IRU�WKH�
LQJURXS�

6HH�(60�IRU�PHDVXUHV�RI�LQWHUJURXS�GLYLGH�DQG�GHPRJUDSKLF�YDULDEOHV��LQFOXGLQJ�
sex��age��DQG�political preference.
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Analysis

'DWD�ZHUH� H[SRUWHG� IURP�4XDOWULFV� LQ� WDEXODU� IRUP��'DWD�ZHUH� HYDOXDWHG� DQG�RQH�
VLQJOH�UHVSRQVH�IRU�HDFK�SDUWLFLSDQW�ZDV�HQVXUHG�XVLQJ�,3�DGGUHVVHV�DQG�0WXUN�,'��
5������ZDV�XVHG�WR�DQDO\]H�WKH�GDWD��$OO�WKUHH�KXPDQQHVV�PHDVXUHV�ZHUH�WUHDWHG�DV�
RUGLQDO�EHFDXVH�IRXU�LWHP�VFDOHV�ZHUH�XVHG��&URQEDFK¶V�Į�FRH൶FLHQWV�RI�LQJURXS�DQG�
RXWJURXS� UDWLQJV�ZHUH� FDOFXODWHG� DFURVV� WKH� WKUHH� KXPDQQHVV�PHDVXUHV� WR� WHVW� IRU�
LQWHUQDO�FRQVLVWHQF\��6'2��RXWJURXS�SURVRFLDOLW\��DQG�DJH�ZHUH�HQWHUHG�DV�FRQWLQX-
RXV�YDULDEOHV��6H[�ZDV�WUHDWHG�DV�ELQDU\��:LOFR[RQ�VLJQHG�UDQN�WHVWV�ZHUH�SHUIRUPHG�
WR�GHPRQVWUDWH�EODWDQW�GHKXPDQL]DWLRQ�E\�FRPSDULQJ� WKH�SHUFHLYHG�KXPDQQHVV�RI�
WKH�LQJURXS�DQG�WKH�RXWJURXS��7KH�H൵HFW�VL]H�U�YDOXHV�ZHUH�FDOFXODWHG�DV�=�VTUW�1��
DQG�YDOXHV�ZHUH�LQWHUSUHWHG�DV�VPDOO��������PHGLXP��������DQG�ODUJH��������)ULW]�HW�DO���
�������:H�FDOFXODWHG�RUGLQDO�ORJLVWLF�UHJUHVVLRQV�ZLWK�FXPXODWLYH�OLQN�PL[HG�PRGHOV�
WR�����FRPSDUH�GHKXPDQL]DWLRQ�DFURVV�WKH�WKUHH�KXPDQQHVV�PHDVXUHV��ZLWK�$VFHQW�
RI�0DQ�VFDOH�GH¿QHG�DV�WKH�UHIHUHQFH��IXOO�UHVXOWV�LQ�(60�7DEOH�6��������WHVW�IRU�D�
UHODWLRQVKLS�EHWZHHQ�GHKXPDQL]DWLRQ�DQG�6'2�DV�ZHOO�DV�RXWJURXS�SURVRFLDOLW\��IXOO�
UHVXOWV� LQ�(60�7DEOHV� 6�� DQG�6���� DQG� ���� LGHQWLI\� SUHGLFWRUV� RI� GHKXPDQL]DWLRQ�
DPRQJ�GHPRJUDSKLF�YDULDEOHV��IXOO�UHVXOWV�LQ�(60�7DEOH�6�����$OO�WHVWV�ZHUH�WZR�
WDLOHG��DQG�p�YDOXHV�ZHUH�DGMXVWHG�XVLQJ�WKH�+ROP�%RQIHUURQL�PHWKRG�

Results and Discussion

Figure 2�SUHVHQWV�SDUWLFLSDQW�UHVSRQVHV�RQ�WKH�WKUHH�VFDOHV�RI�KXPDQQHVV��&URQEDFK¶V�
Į� VXJJHVWHG� DFFHSWDEOH� LQWHUQDO� FRQVLVWHQF\�RI� WKH� WKUHH� VFDOHV�RQ�PHDVXULQJ�RXW-
JURXS�KXPDQQHVV� �&URQEDFK¶V�Į�=��������/RZHU�&URQEDFK¶V�Į� �������ZDV�REWDLQHG�
DFURVV�LQJURXS�KXPDQQHVV�PHDVXUHV�EHFDXVH�RI�WKH�ORZ�YDULDQFH�RI�UDWLQJV�RQ�HDFK�
VFDOH� ��������RI� WKH� SDUWLFLSDQWV� UDWHG� WKH� LQJURXS� DV� ³IXOO\� KXPDQ´�RQ� DOO� WKUHH�
VFDOHV��GHWDLOV�RI�WKH�GLVWULEXWLRQ�LQ�(60�7DEOH�6���

'HKXPDQL]DWLRQ�RI�WKH�RXWJURXS�ZDV�REVHUYHG�RQ�HDFK�VFDOH��ZLWK�WKH�RXWJURXS�
PRUH� OLNHO\� UDWHG� DV� OHVV� KXPDQ�OLNH� WKDQ� WKH� LQJURXS� �$VFHQW� RI�0DQ�� =�=�������
H൵HFW�VL]H�U�=������p <�������)DFH�&RQWLQXXP��=�=�������H൵HFW�VL]H�U�=������p <�������DQG�
+XPDQ�6LOKRXHWWH��=�=�������H൵HFW� VL]H� U�=������p <��������1R�VLJQL¿FDQW�GL൵HUHQFHV�
DFURVV�WKH�WKUHH�KXPDQQHVV�PHDVXUHV�ZHUH�GHWHFWHG�ZKHQ�FRPSDULQJ�UDWLQJV�RI�GLI-
IHUHQW�JURXSV��ZLWK�WKH�)DFH�&RQWLQXXP�DQG�+XPDQ�6LOKRXHWWH�HOLFLWLQJ�VLPLODU�OHYHOV�
RI�GHKXPDQL]DWLRQ�DV�WKH�$VFHQW�RI�0DQ�VFDOH��VHH�RGGV�UDWLR�RI�WKH�FRPSDULVRQ�RI�
humanness ratings on each scale in Fig. �).

6LQFH� UDWLQJV� RQ� WKH� GL൵HUHQW� VFDOHV�ZHUH� FRQVLVWHQW�ZLWK� HDFK� RWKHU��ZH� FRP-
ELQHG� WKHP� LQWR� D� VLQJOH�PHDVXUH� RI� GHKXPDQL]DWLRQ� E\� WUHDWLQJ� UHVSRQVHV� WR� WKH�
WKUHH�VFDOHV�DV�GL൵HUHQW�REVHUYDWLRQV�RI�WKH�VDPH�YDULDEOH��8VLQJ�WKLV�FRPELQHG�PHD-
VXUH��ZH�IRXQG�WKDW�SDUWLFLSDQWV�ZKR�ZHUH�PRUH�OLNHO\�WR�GHKXPDQL]H�WKH�RXWJURXS�
VFRUHG�KLJKHU�RQ�6'2��RGGV�UDWLR�=�����������&,�=�>����������@��=�=�������p <��������
2XWJURXS�GHKXPDQL]DWLRQ�ZDV�DOVR�DVVRFLDWHG�ZLWK�OHVV�ZLOOLQJQHVV�WR�GRQDWH�WR�WKH�
RXWJURXS� �RGGV� UDWLR�=������� ����&,�=� >������ ����@��=�= −�������p <��������7RJHWKHU��
WKH�UHVXOWV�YDOLGDWH�WKH�WKUHH�KXPDQQHVV�PHDVXUHV�E\�VKRZLQJ�WKDW�WKH\�HOLFLW�VLPLODU�
GHKXPDQL]LQJ�UHVSRQVHV�LQ�DGXOWV�DQG�UHSOLFDWLQJ�WKH�OLQN�EHWZHHQ�GHKXPDQL]DWLRQ��
HQGRUVHPHQW�RI�VRFLDO�KLHUDUFK\��DQG�ZLWKGUDZDO�RI�SURVRFLDOLW\�
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Fig. 2� 3HUFHLYHG�KXPDQQHVV�RI�WKH�LQJURXS�DQG�WKH�RXWJURXS�DFURVV�WKUHH�PHDVXUHV�LQ�DGXOWV��6WXG\������a) 
5DWLQJV�RQ�WKH�$VFHQW�RI�0DQ�VFDOH���b��5DWLQJV�RQ�WKH�)DFH�&RQWLQXXP�VFDOH���c) Ratings on the Human 
6LOKRXHWWH�VFDOH��7R�GHSLFW�WKH�OHYHOV�RI�GHKXPDQL]DWLRQ��WKH�UDWLQJV�ZHUH�FRGHG�XVLQJ�D���SRLQW�VFDOH�IURP�
��=�IXOO\�KXPDQ�WR���=�WKH�OHDVW�KXPDQ�OLNH��$V�VXFK��KLJKHU�UDWLQJV�UHSUHVHQW�ORZHU�SHUFHLYHG�KXPDQQHVV��
(DFK�KLVWRJUDP�LQGLFDWHV�WKH�QXPEHU�RI�SDUWLFLSDQWV�ZKR�PDGH�WKH�UDWLQJ
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Study 2

,Q�6WXG\����ZH�H[DPLQH�GHKXPDQL]DWLRQ�LQ�FKLOGUHQ�DJHG�¿YH�\HDUV�DQG�ROGHU�EHFDXVH�
FKLOGUHQ�E\�WKLV�DJH�DWWULEXWH�PHQWDO�VWDWHV�WR�RWKHUV��7RPDVHOOR��������:HOOPDQ�HW�
DO����������7KH\�DOVR�KDYH�WKH�SRWHQWLDO�WR�GHQ\�PHQWDO�VWDWHV��RU�D�IXOO\�KXPDQ�PLQG��
to other individuals.

,Q� DGXOWV�� FRPSHWLWLYH� RXWJURXSV� DUH� FRQVLGHUHG� WKUHDWHQLQJ� DQG� PRUH� HDVLO\�
GHKXPDQL]HG��5LFKLQV�HW�DO����������,Q�RUGHU�WR�PD[LPL]H�WKH�FKDQFHV�RI�REVHUYLQJ�
DQWLVRFLDO�UHVSRQVHV�WRZDUG�RXWJURXSV�DQG�WHVW�WKHLU�DVVRFLDWLRQV�ZLWK�GHKXPDQL]D-
WLRQ��ZH�GHVLJQHG�D�VLWXDWLRQ� LQ�ZKLFK�SDUWLFLSDQWV�FRPSHWH�DJDLQVW�D�K\SRWKHWLFDO�
SHHU�JURXS��7KH�H[SHULPHQWHU�DOVR�YHUEDOO\�GHVFULEHG�WKLV�K\SRWKHWLFDO�JURXS�ZLWK�
PLQLPDO�QHJDWLYH�LQIRUPDWLRQ��6LQFH�WKH�SDUWLFLSDQWV�ZHUH�WHVWHG�LQ�JURXSV��DQG�HDFK�
JURXS�ZDV�DVVLJQHG�WKH�QDPH�RI�D�OLNHDEOH�DQLPDO��WKH�PDQLSXODWLRQ�LQFOXGHG�UHIHU-
ULQJ�WR�WKH�K\SRWKHWLFDO�RXWJURXS�E\�D�GLVJXVWLQJ�DQLPDO�QDPH²WKH�³6OXJ�JURXS�´�
7KLV�RXWJURXS�ZDV�DOVR�GHVFULEHG�DV�³LPSROLWH��VHO¿VK�DQG�VORSS\�´�7KLV�IROORZV�WKH�
PHWKRG�¿UVW�HVWDEOLVKHG�E\�%DQGXUD�HW�DO���������LQ�WKH�SLRQHHULQJ�GHPRQVWUDWLRQ�RI�
GHKXPDQL]DWLRQ�LQ�ZKLFK�DQ�H[SHULPHQWHU�EULHÀ\�GHULGHG�DQ�RXWJURXS�DV�SDUWLFLSDQWV�
OLVWHQHG��7KRVH�ZKR�RYHUKHDUG�H[SHULPHQWHUV�GHVFULEH�DQRWKHU�JURXS�DV�EHLQJ�³DQ�
DQLPDOLVWLF��URWWHQ�EXQFK´�ZHUH�PXFK�PRUH�OLNHO\�WR�SXQLVK�WKHP��6LQFH�WKH�FXUUHQW�
VWXG\�LV�WKH�¿UVW�H[SORUDWLRQ�ZKHWKHU�FKLOGUHQ�ZLOO�DOVR�VSRQWDQHRXVO\�GHKXPDQL]H�DQ�
DEVWUDFW�JURXS��ZH�DGRSWHG�WKH�DSSURDFK�RI�%DQGXUD�HW�DO�������) here.

'HKXPDQL]DWLRQ�ZDV�DVVHVVHG�E\�XVLQJ�WKH�WKUHH�KXPDQQHVV�PHDVXUHV�IURP�6WXG\�
���7R�YHULI\�WKDW�FKLOG�SDUWLFLSDQWV�XQGHUVWRRG�WKH�VFDOHV�RI�KXPDQQHVV��D�SUHWHVW�ZDV�
FRQGXFWHG��6LPLODU�WR�WKH�REVHUYDWLRQ�RI�DGXOWV��WKH�VRFLDO�EHKDYLRUDO�DWWLWXGH�PHD-
VXUHPHQWV�LQFOXGH�6'2�DQG�DQ�LQWHUJURXS�UHVRXUFH�DOORFDWLRQ�WDVN�

Participants

7KH�VDPSOH�FRQVLVWHG�RI�����FKLOGUHQ���±���\HDUV�ROG��PHDQ�DJH�=�������6'�=����������
ER\V�����JLUOV���3DUWLFLSDQWV�ZHUH�WHVWHG�LQ�JURXSV�RI�VLPLODUO\�DJHG�FKLOGUHQ��WKH�DJH�
GL൵HUHQFH�ZLWKLQ�D�JURXS�ZDV�DOZD\V�OHVV�WKDQ�WZR�\HDUV��DW�D�ZHHN�ORQJ�VXPPHU�
FDPS�DW�=RR�$WODQWD��7KH�FKLOGUHQ�ZHUH�IURP�IDPLOLHV�ZLWK�PLGGOH�FODVV�HFRQRPLF�
EDFNJURXQGV� DQG� KDG� D� UHODWLYHO\� KHWHURJHQRXV� UDFLDO� FRPSRVLWLRQ�� EXW� LQGLYLGXDO�
GDWD�ZDV�QRW�FROOHFWHG�RQ�WKHVH�YDULDEOHV�WR�DYRLG�SRVVLEOH�DVVRFLDWLRQ�RI�VRFLRHFR-
QRPLF�VWDWXV�RU�UDFLDO�JURXSV�ZLWK�GHKXPDQL]LQJ�UHSUHVHQWDWLRQV��(DFK�FKLOG�SDUWLFL-
SDWHG�LQ�WKH�FDPS�DFWLYLWLHV�ZLWK�WKH�VDPH�JURXS�IRU��±��GD\V�LPPHGLDWHO\�EHIRUH�
WKH� H[SHULPHQW� VR� WKH\�ZHUH� IDPLOLDU�ZLWK� WKHLU� JURXS�PHPEHUV��(DFK�JURXS�ZDV�
SUHDVVLJQHG�WKH�QDPH�RI�DQ�DQLPDO�SUHVHQW�DW�WKH�]RR��ZKLFK�IDFLOLWDWHG�WKH�VHQVH�RI�
JURXS�LGHQWLW\��WKH�OLRQV��WKH�.RPRGR�GUDJRQV��HWF����1RQH�RI�WKH�JURXSV�ZHUH�QDPHG�
IRU�SULPDWHV�WKDW�ZHUH�SUHVHQWHG�RQ�WKH�$VFHQW�RI�0DQ�VFDOH��7KH�FKLOGUHQ�FDPH�WR�
WKH�H[SHULPHQW�LQ�JURXSV�RI��±���LQGLYLGXDOV�DQG�UHPDLQHG�ZLWK�IDPLOLDU�PHPEHUV�RI�
WKHLU�JURXSV�GXULQJ�WKH�H[SHULPHQW²D�NQRZOHGJH�FRPSHWLWLRQ�DJDLQVW�D�K\SRWKHWLFDO�
SHHU�JURXS�
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Procedure

$IWHU�HQWHULQJ�WKH�H[SHULPHQWDO�URRP��FKLOGUHQ�ZHUH�GLUHFWHG�WR�VLW�DURXQG�D�WDEOH��
7KH\�FRXOG�VHH�HDFK�RWKHU�DQG�WKH�H[SHULPHQWHU�EXW�FRXOG�QRW�VHH�WKH�UHVSRQVHV�RWKHU�
FKLOGUHQ�PDGH�GXULQJ�WKH�H[SHULPHQW��7KH\�ZHUH�DVNHG�QRW�WR�VSHDN�ZLWK�HDFK�RWKHU�
DQG�WR�FDUHIXOO\�IROORZ�WKH�H[SHULPHQWHU¶V�LQVWUXFWLRQ��&KLOGUHQ�ZKR�ZHUH�QRW�DEOH�
WR�IROORZ�WKH�UXOHV�ZHUH�DOORZHG�WR�¿QLVK�WKH�H[SHULPHQW��EXW�WKHLU�JURXS¶V�GDWD�ZDV�
GLVFDUGHG��N =����

&KLOGUHQ�¿UVW�SDUWLFLSDWHG�LQ�D�FRPSUHKHQVLRQ�SUHWHVW��VHH�(60�$SSHQGL[�6��IRU�
WKH�SURFHGXUH��UHTXLULQJ�WKDW�WKH\�FRUUHFWO\�RUGHU�WKH�GL൵HUHQW�LWHPV�RI�HDFK�RI�WKH�
WKUHH�VFDOHV�DFFRUGLQJ�WR�WKH�GHJUHH�RI�KXPDQQHVV�WKH\�LOOXVWUDWHG��VHH�)LJ��� for the 
FRUUHFW�RUGHU���7KH����FKLOGUHQ�ZKR�IDLOHG�WR�UDQN�DOO�WKH�VFDOH�LWHPV�LQ�WKH�FRUUHFW�
RUGHU�ZHUH�H[FOXGHG�IURP�WKH�VDPSOH�

&KLOGUHQ�ZHUH�QH[W� LQWURGXFHG�E\� WKH�H[SHULPHQWHU� WR�D�K\SRWKHWLFDO�RXWJURXS��
7KH�H[SHULPHQWHU�WROG�WKH�FKLOGUHQ�WKH\�ZRXOG�EH�FRPSHWLQJ�DJDLQVW�DQRWKHU�JURXS�
RI�FDPSHUV�IURP�D�GL൵HUHQW�]RR�LQ�D�PHPRU\�FRPSHWLWLRQ��7KH�H[SHULPHQWHU�UHIHUUHG�
WR�WKLV�RXWJURXS�E\�WKHLU�JURXS¶V�DQLPDO�QDPH²WKH�³6OXJ�JURXS�´�7KH�FDPSHUV�ZHUH�
DOVR�WROG�WKDW�WKH�FRXQVHORUV�DW�WKH�RWKHU�FDPS�WKRXJKW�WKH�6OXJ�JURXS�ZDV�³LPSROLWH��
VHO¿VK�DQG�VORSS\´��6HH�(60�$SSHQGL[�6��IRU�WKH�VWDQGDUGL]HG�VFULSW���7KH�H[SHUL-
PHQWHU�WKHQ�LQWURGXFHG�WKH�FKLOGUHQ�WR�VRPH�DQLPDO�IDFWV�DQG�OHG�WKHP�LQ�WKH�PHPRU\�
FRPSHWLWLRQ�WKDW�TXL]]HG�WKHP�DERXW�WKHVH�VDPH�IDFWV�

7KH�FKLOGUHQ�LQGHSHQGHQWO\�¿OOHG�RXW�D�SK\VLFDO�SDSHU�SHQFLO�VXUYH\�E\�FLUFOLQJ�
WKH� DQVZHUV� WKH\� DJUHHG�ZLWK� WKH�PRVW� �VHH�(60�$SSHQGL[�6�� IRU� WKH� SURFHGXUH�
DQG�ZRUGLQJV���7KH�H[SHULPHQWHU�JXLGHG�WKH�FKLOGUHQ�WKURXJK�WKH�TXHVWLRQV��PDNLQJ�
VXUH�DOO�SDUWLFLSDQWV�FRXOG�FRPSOHWH�WKHP�UHJDUGOHVV�RI�WKHLU�UHDGLQJ�OHYHO��,Q�GRLQJ�
VR�� H[SHULPHQWHUV� QHYHU� LQGLFDWHG� KRZ� D� FKLOG� VKRXOG� UHVSRQG��7KH� TXHVWLRQQDLUH�
LQFOXGHG�D�PHDVXUH�RI�WKH�IROORZLQJ�

Humanness� 3DUWLFLSDQWV� UDWHG� WKH� KXPDQQHVV� RI� WKHLU� RZQ� JURXS� DQG� WKH� 6OXJ�
JURXS�XVLQJ�WKH�$VFHQW�RI�0DQ��)DFH�&RQWLQXXP��DQG�+XPDQ�6LOKRXHWWH�VFDOHV��7KLV�
UHTXLUHG�ORRNLQJ�DW�WKH�SLFWXUHV�DQG�FLUFOLQJ�WKH�LWHP�RQ�WKH�VFDOH�WKH\�EHOLHYHG�EHVW�
GHVFULEHG�WKH�JURXS�WKH\�ZHUH�HYDOXDWLQJ��,GHQWLFDO�WR�6WXG\����ZH�FRGH�WKH�UHVSRQVHV�
on each scale from 4 =�WKH�OHDVW�KXPDQ�OLNH�WR���=�IXOO\�KXPDQ�

Social Dominance Orientation-children� �6'2�F��&URQEDFK¶V�Į�=�������3DUWLFLSDQWV�
UHVSRQGHG� WR� IRXU� DJH�DSSURSULDWH� TXHVWLRQV� XVLQJ� D� ��SRLQW� /LNHUW� JUDSKLF� VFDOH�
�IURP���=�VWURQJO\�GLVDJUHH�WR���=�VWURQJO\�DJUHH���7KHVH�TXHVWLRQV�ZHUH�DGDSWHG�IURP�
WKH�6'2���VFDOH��+R�HW�DO���������DQG�ZHUH�GHVLJQHG�WR�PHDVXUH�WKH�HQGRUVHPHQW�RI�
LQJURXS�VXSHULRULW\�RYHU�WKH�6OXJ�JURXS�

Social Acceptance� 7KH�H[SHULPHQWHU�GHVFULEHG�D�K\SRWKHWLFDO�VFHQDULR� LQ�ZKLFK�D�
PHPEHU� RI� WKH� 6OXJ� JURXS�ZRXOG� MRLQ� WKH� SDUWLFLSDQWV¶� JURXS��7KH� FKLOGUHQ�ZHUH�
DVNHG�WR�LQGLFDWH�WKHLU�IHHOLQJV�DERXW�WKLV�SHUVRQ�MRLQLQJ�WKHLU�JURXS�XVLQJ�D���SRLQW�
/LNHUW�VFDOH��IURP���=�YHU\�KDSS\�WR���=�YHU\�VDG��
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Outgroup Punishment� 7KLV�PHDVXUH�ZDV�DGGHG�IRU�WKH������GDWD�FROOHFWLRQ�VHDVRQ�
DQG�XVHG�ZLWK�D�VXEVDPSOH�RI����SDUWLFLSDQWV��PHDQ�DJH�=�������6'�=����������JLUOV��
���ER\V���7KH�H[SHULPHQWHU�GHVFULEHG�D�K\SRWKHWLFDO�VFHQDULR�LQ�ZKLFK�D�PHPEHU�RI�
WKH�6OXJ�JURXS�EHWUD\HG�D�PHPEHU�RI�DQRWKHU��QRQ�6OXJ��JURXS�DQG�WRUH�DSDUW� WKH�
YLFWLP¶V�SDLQWLQJ��3DUWLFLSDQWV�ZHUH�LQVWUXFWHG�WR�GHFLGH�KRZ�PDQ\�KRXUV�WKH�PLVEH-
KDYLQJ�SHUVRQ�VKRXOG�EH�PDGH�WR�ZDLW�EHIRUH�VKH�FRXOG�YLVLW�WKH�]RR�DQLPDOV�DJDLQ��
&KLOGUHQ�FKRVH�WKH�QXPEHU�RI�KRXUV�IURP�D�OLVW�RI�FKRLFHV��IURP���WR���K��SURYLGHG�

Outgroup Sharing� 7KLV�PHDVXUH�ZDV�DGGHG�LQ�WKH�ODWWHU�KDOI�RI�WKH������GDWD�FRO-
OHFWLRQ� VHDVRQ� DQG� FDUULHG� RYHU� LQWR� ������$� VXEVDPSOH� RI� ��� SDUWLFLSDQWV� �PHDQ�
age =�������6'�=����������JLUOV�����ER\V��UHVSRQGHG�WR�LW��(DFK�SDUWLFLSDQW�ZDV�DOORZHG�
WR�FKRRVH�¿YH�RI�WKHLU�IDYRULWH�VWLFNHUV�IURP�D�ODUJH�FROOHFWLRQ��7KH\�ZHUH�WKHQ�DVNHG�
KRZ�PDQ\�WKH\�ZHUH�ZLOOLQJ�WR�VKDUH�ZLWK�WKH�6OXJ�JURXS��7KH\�GLG�WKLV�E\�PDUNLQJ�
RQ�WKHLU�SDSHU�KRZ�PDQ\�WKH\�ZRXOG�VKDUH�DQG�JLYLQJ�WKH�HTXLYDOHQW�QXPEHU�RI�VWLFN-
HUV�EDFN�WR�WKH�H[SHULPHQWHU�

&KLOGUHQ�WKHQ�PDUNHG�WKHLU�DJH�DQG�JHQGHU�RQ�WKH�VXUYH\�DQG�WKHLU�UHVSRQVHV�ZHUH�
FROOHFWHG��7R�SURWHFW�WKH�SULYDF\�RI�WKH�FKLOGUHQ��QR�YLGHR�UHFRUGLQJV�ZHUH�PDGH�RI�
the testing sessions.

Analysis

2QO\� WHVW�GDWD� IURP�FKLOGUHQ�ZKR�FRUUHFWO\� UDQNHG� WKH� VFDOH� LWHPV� LQ� WKH�FRPSUH-
KHQVLRQ�SUHWHVW�ZHUH�LQFOXGHG�LQ�WKH�DQDO\VLV��5������ZDV�XVHG�WR�DQDO\]H�WKH�GDWD��

Fig. 3� 'HKXPDQL]DWLRQ�RQ�HDFK�PHDVXUH�RI�KXPDQQHVV�LQ�DGXOWV��6WXG\�����'HKXPDQL]DWLRQ�RFFXUV�ZKHQ�
WKH�RXWJURXS�LV�PRUH�OLNHO\��RGGV�UDWLR�>����WKDQ�WKH�LQJURXS�WR�EH�UDWHG�OHVV�KXPDQ�OLNH��(UURU�EDUV�UHS-
UHVHQW�����FRQ¿GHQFH�LQWHUYDOV��2GGV�UDWLRV�DQG�FRQ¿GHQFH�LQWHUYDOV�DUH�FDOFXODWHG�IURP�WKH�UHVXOWV�UH-
SRUWHG�LQ�7DEOH�6��LQ�WKH�(60
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Fig. 4� 3HUFHLYHG�KXPDQQHVV�E\�FKLOGUHQ��6WXG\����RI�WKH�LQJURXS�DQG�WKH�RXWJURXS�DFURVV�WKUHH�PHDVXUHV��
�a��5DWLQJV�RQ� WKH�$VFHQW�RI�0DQ�VFDOH�� �b��5DWLQJV�RQ� WKH�)DFH�&RQWLQXXP�VFDOH�� �c) Ratings on  the 
+XPDQ�6LOKRXHWWH�VFDOH��7KH�UDWLQJV�ZHUH�FRGHG�XVLQJ�D���SRLQW�VFDOH�IURP���=�IXOO\�KXPDQ�WR���= the least 
KXPDQ�OLNH��$V�VXFK��KLJKHU�UDWLQJV�UHSUHVHQW�ORZHU�SHUFHLYHG�KXPDQQHVV��(DFK�KLVWRJUDP�LQGLFDWHV�WKH�
QXPEHU�RI�SDUWLFLSDQWV�ZKR�PDGH�WKH�UDWLQJ
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+XPDQQHVV�PHDVXUHV�ZHUH�WUHDWHG�DV�RUGLQDO��,QWHUQDO�FRQVLVWHQF\�RI�WKH�WKUHH�VFDOHV�
ZDV�PHDVXUHG�XVLQJ�&URQEDFK¶V�Į��6'2�F��VRFLDO�DFFHSWDQFH��RXWJURXS�SXQLVKPHQW��
RXWJURXS�VKDULQJ��DQG�DJH�ZHUH�HQWHUHG�DV�FRQWLQXRXV�YDULDEOHV��*HQGHU�ZDV�WUHDWHG�
DV�ELQDU\��:LOFR[RQ�VLJQHG�UDQN�WHVWV�ZHUH�SHUIRUPHG�WR�GHPRQVWUDWH�EODWDQW�GHKX-
PDQL]DWLRQ�LQ�FKLOGUHQ�E\�FRPSDULQJ�WKH�SHUFHLYHG�KXPDQQHVV�RI�WKH�LQJURXS�DQG�WKH�
RXWJURXS��2UGLQDO�ORJLVWLF�UHJUHVVLRQV�ZHUH�FDOFXODWHG�XVLQJ�FXPXODWLYH�OLQN�PL[HG�
PRGHOV�WR�����FRPSDUH�GHKXPDQL]DWLRQ�DFURVV�WKH�WKUHH�KXPDQQHVV�PHDVXUHV��ZLWK�
WKH�$VFHQW�RI�0DQ�VFDOH�GH¿QHG�DV� WKH�UHIHUHQFH��IXOO� UHVXOWV� LQ�(60�7DEOH�6�����
����WHVW�WKH�UHODWLRQ�EHWZHHQ�GHKXPDQL]DWLRQ�DQG�6'2�F�DV�ZHOO�DV�EHKDYLRUDO�RXW-
FRPHV��LQFOXGLQJ�VRFLDO�DFFHSWDQFH��RXWJURXS�VKDULQJ��DQG�SXQLVKPHQW��IXOO�UHVXOWV�LQ�
(60�7DEOHV�6��±6�����DQG�����LGHQWLI\�SUHGLFWRUV�RI�GHKXPDQL]DWLRQ�DPRQJ�DJH�DQG�
JHQGHU��IXOO�UHVXOWV�LQ�(60�7DEOH�6�����$OO�WHVWV�ZHUH�WZR�WDLOHG��DQG�p�YDOXHV�ZHUH�
DGMXVWHG�XVLQJ�WKH�+ROP�%RQIHUURQL�PHWKRG�

Results and Discussion

Figure 4�GHSLFWV�WKH�UHVSRQVH�RI�WKH�FKLOGUHQ�WR�HDFK�RI�WKH�KXPDQQHVV�VFDOHV��&URQ-
EDFK¶V�Į�FRH൶FLHQWV�VXJJHVWHG�UHODWLYHO\�KLJK�LQWHUQDO�FRQVLVWHQF\�RI�WKH�WKUHH�VFDOHV�
RQ�PHDVXULQJ�KXPDQQHVV�RI�WKH�RXWJURXS��Į�=�������DQG�DFFHSWDEOH�LQWHUQDO�FRQVLV-
WHQF\�RQ�PHDVXULQJ� LQJURXS�KXPDQQHVV� �Į�=�������VHH�GHWDLOV�RI� WKH�GLVWULEXWLRQ� LQ�
(60�7DEOH�6����

'HKXPDQL]DWLRQ�ZDV�REVHUYHG�RQ�HDFK�VFDOH��ZLWK�WKH�RXWJURXS�EHLQJ�PRUH�OLNHO\�
WR�EH�UDWHG�DV�OHVV�KXPDQ�OLNH�WKDQ�WKH�LQJURXS��$VFHQW�RI�0DQ��=�=�������H൵HFW�VL]H�
r =������p <�������)DFH�&RQWLQXXP��=�=�������H൵HFW� VL]H� U�=������p <�������DQG�+XPDQ�

Fig. 5� 'HKXPDQL]DWLRQ� RQ� HDFK�PHDVXUH� RI� KXPDQQHVV� LQ� FKLOGUHQ� �6WXG\� ����'HKXPDQL]DWLRQ� RFFXUV�
ZKHQ�WKH�RXWJURXS�LV�PRUH�OLNHO\��RGGV�UDWLR�>���RQ�WKH�KRUL]RQWDO�D[LV��WKDQ�WKH�LQJURXS�WR�EH�UDWHG�OHVV�
KXPDQ�OLNH��(UURU�EDUV�UHSUHVHQW�����FRQ¿GHQFH�LQWHUYDOV��2GGV�UDWLRV�DQG�FRQ¿GHQFH�LQWHUYDOV�DUH�FDOFX-
ODWHG�IURP�WKH�UHVXOWV�UHSRUWHG�LQ�(60�7DEOH�6��
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6LOKRXHWWH��=�=�������H൵HFW�VL]H�U�=������p <��������&KLOGUHQ�ZHUH�PRUH�OLNHO\�WR�GHKX-
PDQL]H�WKH�RXWJURXS�RQ�WKH�+XPDQ�6LOKRXHWWH�WKDQ�WKH�$VFHQW�RI�0DQ�VFDOH��RGGV�
ratio =�����������&,�=�>����������@��=�=�������p =�������:H�GLG�QRW�VHH�D�VLJQL¿FDQW�GLI-
IHUHQFH�EHWZHHQ�UDWLQJV�RQ�WKH�$VFHQW�RI�0DQ�DQG�)DFH�&RQWLQXXP��RGGV�UDWLR�RI�WKH�
FRPSDULVRQ�RI�KXPDQQHVV�UDWLQJV�RQ�HDFK�VFDOH�VKRZQ�LQ�)LJ���).

,GHQWLFDO�WR�6WXG\����VLQFH�UHVSRQVHV�WR�WKH�WKUHH�VFDOHV�ZHUH�FRQVLVWHQW��EDVHG�RQ�
&URQEDFK¶V�Į���ZH�FRPELQHG�WKHP�DQG�FUHDWHG�D�VLQJOH�PHDVXUH�RI�GHKXPDQL]DWLRQ��
8VLQJ�WKLV�FRPELQHG�PHDVXUH��UHVXOWV�VKRZHG�WKDW�FKLOGUHQ�ZKR�ZHUH�PRUH�OLNHO\�WR�
GHKXPDQL]H�WKH�RXWJURXS�VFRUHG�KLJKHU�RQ�6'2�F��RGGV�UDWLR�=�����������&,�=�>������
����@�� =�=������� p <�������� 7KH� GHKXPDQL]DWLRQ� WHQGHQF\� ZDV� DOVR� DVVRFLDWHG� ZLWK�
PRUH�ZLOOLQJQHVV�WR�SXQLVK�WKH�RXWJURXS�PHPEHU��RGGV�UDWLR�=�����������&,�=�>������
����@��=�=�������p <��������EXW�RQO\�D�WUHQG�IRU�FKLOGUHQ�WR�VKRZ�UHGXFHG�ZLOOLQJQHVV�WR�
VKDUH�VWLFNHUV�ZLWK�WKH�RXWJURXS��RGGV�UDWLR�=�����������&,�=�>����������@��=�= −�������
p =�������2UGLQDO�ORJLVWLF�UHJUHVVLRQV�UHYHDOHG�WKDW�QHLWKHU�DJH��RGGV�UDWLR�=�����������
&,�=� >����������@��=�=�������p =������QRU�JHQGHU� �RGGV� UDWLR�=�����������&,�=� >������
����@��=�= −�������p =������SUHGLFWHG�OHYHOV�RI�GHKXPDQL]DWLRQ�

General Discussion

5HVXOWV�GHPRQVWUDWH�D�UHODWLYHO\�HDUO\�HPHUJHQFH�RI�GHKXPDQL]DWLRQ��&KLOGUHQ�VKRZ�
KLJKHU�OHYHOV�RI�GHKXPDQL]DWLRQ�RI�RXWJURXS�WKDQ�LQJURXS�PHPEHUV�LQ�UHVSRQVH�WR�
DOO�WKUHH�UHSUHVHQWDWLRQV�RI�KXPDQQHVV��5HVSRQVHV�LQ�DGXOWV�DQG�FKLOGUHQ�ZHUH�ERWK�
DVVRFLDWHG�ZLWK� SDUWLFLSDQWV¶� VRFLDO� GRPLQDQFH� RULHQWDWLRQ²H[WHQGLQJ� WR� FKLOGUHQ�
WKH�SUHYLRXVO\�HVWDEOLVKHG�SDWWHUQ�IRXQG�LQ�DGXOWV��.WHLO\�HW�DO�������). In both age 
JURXSV�� KLJKHU� RXWJURXS� GHKXPDQL]DWLRQ� ZDV� DVVRFLDWHG� ZLWK� VWURQJHU� DJUHHPHQW�
ZLWK�VWDWHPHQWV�RI�JURXS�GRPLQDQFH�DQG�LQHTXDOLW\��6LPLODU�WR�WKH�SUHYLRXVO\�GHP-
RQVWUDWHG�OLQN�EHWZHHQ�DFFHSWDQFH�RI�SXQLVKPHQW�DQG�RXWJURXS�GHKXPDQL]DWLRQ�LQ�
DGXOWV� �%DQGXUD� HW� DO��� ������ -DUGLQD�	�3LVWRQ��������� FKLOGUHQ�ZKR�GHKXPDQL]HG�
PRUH�DOVR�UHFRPPHQGHG�PRUH�VHYHUH�SXQLVKPHQW�IRU�D�PLVEHKDYLQJ�PHPEHU�RI�WKH�
6OXJ�JURXS��7KH�OLQN�EHWZHHQ�GHKXPDQL]DWLRQ�DQG�SURVRFLDOLW\�ZDV�DOVR�LQYHVWLJDWHG��
,Q�DGXOWV��VLPLODU�WR�SUHYLRXV�¿QGLQJV��.WHLO\�HW�DO����������VPDOOHU�DOORFDWLRQV�RI�VXS-
SRUW�WRZDUG�DQ�RXWJURXS�FKDULW\�ZDV�DVVRFLDWHG�ZLWK�GHKXPDQL]DWLRQ�RI�WKH�RXWJURXS��
+RZHYHU�� LQ�FKLOGUHQ��RQO\�D�QRQVLJQL¿FDQW� WUHQG�ZDV�REVHUYHG�EHWZHHQ�RXWJURXS�
GHKXPDQL]DWLRQ�DQG�OHVV�VKDULQJ�RI�VWLFNHUV�ZLWK�WKH�RXWJURXS��:H�DOVR�GLG�QRW�VHH�
D� OLQN�EHWZHHQ�GHKXPDQL]DWLRQ�DQG�QHJDWLYH�IHHOLQJV�DERXW�DFFHSWLQJ�DQ�RXWJURXS�
PHPEHU��7KLV�SDWWHUQ�LV�FRQVLVWHQW�ZLWK�SUHYLRXV�¿QGLQJV�WKDW�GHKXPDQL]DWLRQ�DQG�
SUHMXGLFLDO�IHHOLQJV�PLJKW�DOUHDG\�EH�GLVWLQJXLVKDEOH�HDUO\�LQ�GHYHORSPHQW��'RUH�HW�
DO���������0F/RXJKOLQ�HW�DO�������).

&KLOGUHQ� GLG� VKRZ� D� VLJQL¿FDQW� GL൵HUHQFH� EHWZHHQ� WKH� VFDOHV� LQ� WKH� GHJUHH� WR�
ZKLFK�WKH\�GHKXPDQL]HG��&KLOGUHQ�GHKXPDQL]H�PRUH�LQ�UHVSRQVH�WR�WKH�+XPDQ�6LO-
KRXHWWH�VFDOH�WKDQ�WKH�$VFHQW�RI�0DQ�VFDOH��7KLV�LV�SRVVLEO\�EHFDXVH�RXU�VLPSOL¿HG�
6LOKRXHWWH�VFDOH�ZDV�PRUH� LQWXLWLYH��ZKLOH� WKH�$VFHQW�RI�0DQ�PLJKW�HOLFLW�D�VWURQ-
JHU�UHVSRQVH�RQFH�SDUWLFLSDQWV�DUH�H[SRVHG�WR�WKH�HUURQHRXV�EHOLHI�WKDW�LW�UHSUHVHQWV�
KXPDQ�SURJUHVV��7KLV�PLJKW�EH�YLHZHG�DV�VXSSRUW�IRU�WKH�LGHD�WKDW�DGROHVFHQW�RU�DGXOW�
OHYHOV�RI�H[SRVXUH�DUH�QHHGHG�WR�IXOO\�VKDSH�GHKXPDQL]LQJ�UHVSRQVHV��+RZHYHU��WKH�
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FRQVLVWHQW�UHVSRQVHV�DFURVV�FKLOGKRRG��L�H���ZH�GLG�QRW�GHWHFW�D�GL൵HUHQFH�LQ�UDWHV�RI�
GHKXPDQL]DWLRQ�DFURVV�DJH��DOVR�VHH�YDQ�1RRUGHQ�HW�DO�������) suggests that dehuman-
L]DWLRQ�PD\�HPHUJH�EHIRUH�D�FKLOG¶V�SURVRFLDO�WHQGHQFLHV�WRZDUG�RXWJURXSV�EHFRPH�
KLJKO\� VHQVLWLYH� WR� VRFLDO� QRUPV� �+RXVH� HW� DO��� ������� (YHQ� WKRXJK� RQO\�PLQLPDO�
QHJDWLYH� LQIRUPDWLRQ�DERXW� WKH�RXWJURXS�ZDV�SURYLGHG��FKLOGUHQ¶V�GHKXPDQL]DWLRQ�
RQ�DOO�WKUHH�VFDOHV�LV�VLPLODU�RYHUDOO�WR�DGXOWV¶�UHVSRQVHV�WRZDUG�D�KHDYLO\�VWLJPDWL]HG�
RXWJURXS��7KH�SDUDOOHO�UHVXOWV�DFURVV�DJH�JURXSV�VXJJHVW� WKDW�GHKXPDQL]DWLRQ�GRHV�
QRW�UHTXLUH�LQWHQVH�H[SRVXUH�WR�FXOWXUDO�QRUPV�RU�H[WHQGHG�LQGRFWULQDWLRQ�WR�EH�EOD-
WDQWO\�H[SUHVVHG��,QVWHDG��LQGLYLGXDO�GL൵HUHQFHV�LQ�WKH�H[SUHVVLRQ�RI�GHKXPDQL]DWLRQ�
PD\�EH�ODUJHO\�GXH�WR�VRFLDOL]DWLRQ�GXULQJ�LQIDQF\�DQG�HDUO\�FKLOGKRRG��7KLV�LGHD�LV�
SUHOLPLQDULO\�VXSSRUWHG�E\�WKH�ODFN�RI�DJH�GL൵HUHQFHV�LQ�GHKXPDQL]DWLRQ�EHWZHHQ�RXU�
\RXQJHVW�DQG�ROGHVW�FKLOG�SDUWLFLSDQWV��+RZHYHU��D�PRUH�EDODQFHG�DJH�GLVWULEXWLRQ�LV�
OLNHO\�QHHGHG�IRU�D�PRUH�SRZHUIXO�WHVW�

:H�LQWURGXFHG�D�QXPEHU�RI�QHZ�LQVWUXPHQWV�DQG�UHVXOWV�WKDW�SURYLGH�LQLWLDO�VXS-
SRUW�IRU�WKH�YDOLGLW\�RI�RXU�QHZ�PHDVXUHV��2XU�UHVXOWV�ZLWK�DGXOWV�UHSOLFDWH�WKH�SDWWHUQ�
VHHQ�LQ�SUHYLRXV�LQYHVWLJDWLRQV�RI�GHKXPDQL]DWLRQ�XVLQJ�VLPLODU�VDPSOHV�DQG�TXHV-
WLRQQDLUHV��:LWK�WKH�WKUHH�KXPDQQHVV�PHDVXUHV��ZH�DJDLQ�REVHUYH�WKH�OLQN�EHWZHHQ�
GHKXPDQL]DWLRQ��SHUFHSWLRQ�RI�VRFLDO�KLHUDUFK\��DQG�SURVRFLDOLW\��2XU�SUHWHVWV�ZLWK�
WKH�FKLOGUHQ�KHOS�GHPRQVWUDWH�WKDW�WKH�PDMRULW\����������RI�SDUWLFLSDQWV�FDQ�VSRQ-
WDQHRXVO\�XQGHUVWDQG�DOO� WKUHH� VFDOHV�ZLWK� OLWWOH�� LI� DQ\�� H[SOLFLW� WUDLQLQJ��7KH� VLP-
LODULW\� RI� FKLOGUHQ¶V� UHVSRQVHV� WR� WKH� DGXOW� SDWWHUQV� DOVR� VXJJHVWV� WKHVH� VFDOHV� FDQ�
PHDVXUH�GHKXPDQL]DWLRQ�DW�\RXQJHU�DJHV��DOWKRXJK�IXUWKHU�UHSOLFDWLRQ�DQG�YDOLGDWLRQ�
LV�ZDUUDQWHG��

7KH�PDLQ�OLPLWDWLRQV�RI�RXU�WHVWV�GHULYH�IURP�WKH�PHWKRGRORJLFDO�GL൵HUHQFHV�LQKHU-
HQW�LQ�FRPSDULQJ�DGXOWV�WR�SUHOLWHUDWH�DQG�VFKRRO�DJH�FKLOGUHQ��*URXS�SV\FKRORJ\�FDQ�
EH�PDQLSXODWHG�LQ�DGXOWV�VLPSO\�E\�PHQWLRQLQJ�WKH�LGHQWLW\�RI�D�IDPLOLDU�RXWJURXS��
4XHVWLRQQDLUHV�FDQ�DOVR�EH�FRPSOHWHG�DQRQ\PRXVO\��:LWK�FKLOGUHQ��ZH�IHOW�WKH�PRVW�
DJH�DSSURSULDWH�PHWKRG�ZDV�WR�XVH�D�PDQLSXODWLRQ�RI�JURXS�PHPEHUVKLS�JXLGHG�E\�
DQ� H[SHULPHQWHU� �IROORZLQJ�%DQGXUD� HW� DO��� �������:H� DOVR� RSWHG� IRU� WKLV�PHWKRG�
EHFDXVH� WKHUH� ZDV� QR� SUHYLRXV� GHPRQVWUDWLRQ� RI� VSRQWDQHRXV� GHKXPDQL]DWLRQ� E\�
FKLOGUHQ��:H�ZDQWHG�WR�PD[LPL]H�WKH�FKDQFHV�WKDW�ZH�GHWHFWHG�GHKXPDQL]DWLRQ²ZH�
ZHUH�WU\LQJ�WR�DYRLG�D�W\SH�,,�HUURU�DV�ZH�H[SORUHG�ZKHWKHU�WKH�SKHQRPHQRQ�H[LVWV�DW�
WKLV�HDUO\�DJH��+DUH���������7KH�KLJK�OHYHO�RI�RXWJURXS�GHKXPDQL]DWLRQ�LQ�FKLOGUHQ�
LV�OLNHO\�DWWULEXWDEOH�WR�WKLV�PHWKRG�RI�DGXOW�VXJJHVWLRQ�DQG�ODFN�RI�DQRQ\PLW\��,W�ZLOO�
EH�LPSRUWDQW�WR�GHYHORS�DGGLWLRQDO�PHWKRGV�WKDW�GR�QRW�UHTXLUH�WKHVH�GHVLJQ�IHDWXUHV�
WR�IXUWKHU�SUREH�KRZ�UREXVW�WKLV�UHVSRQVH�LV�LQ�FKLOGUHQ��,W�PD\�EH�WKDW�FKLOGUHQ�RQO\�
GHKXPDQL]H�DW�WKHVH�OHYHOV�ZKHQ�DGXOWV�GHVFULEH�DQRWKHU�JURXS�QHJDWLYHO\��RU�FKLO-
GUHQ�PLJKW�FRQWLQXH�WR�GHKXPDQL]H��SHUKDSV�DW�PXFK�ORZHU�OHYHOV��LI�WKH\�UHFHLYH�QR�
DGXOW�RU�SHHU�LQSXW�DERXW�WKH�RXWJURXS��(YHQ�LI�IXWXUH�ZRUN�VKRZV�WKDW�FKLOGUHQ�GR�QRW�
GHKXPDQL]H�ZLWKRXW�DGXOW�VXJJHVWLRQ��LW�LV�D�FULWLFDO�LQVLJKW�WR�XQGHUVWDQG�WKDW�RQO\�
D�EULHI�QHJDWLYH�FRPPHQW�E\�DQ�DGXOW�FDQ�OHDG�WR�VXFK�GUDPDWLF�GHKXPDQL]DWLRQ�RI�
DQRWKHU�JURXS��)XUWKHU�GHYHORSPHQWDO�ZRUN�ZLOO�DOVR�QHHG�WR�GHYHORS�PRUH�FRPSD-
UDEOH�PHWKRGV�WKDW�DOORZ�IRU�PHDQLQJIXO�TXDQWLWDWLYH�FRPSDULVRQV�DFURVV�DJHV��7KLV�
VHHPV�IHDVLEOH�EDVHG�RQ�WKH�VL]H�RI�WKH�H൵HFW�ZH�REVHUYH�KHUH�LQ�FKLOGUHQ�DQG�DGXOWV�
UHVSRQGLQJ�WR�WKH�VDPH�WKUHH�VFDOHV�
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2XU� ¿QGLQJV� KDYH� LPSRUWDQW� LPSOLFDWLRQV� IRU� FRJQLWLYH� PRGHOV� DQG� H൵RUWV� WR�
HQFRXUDJH�LQWHUJURXS�WROHUDQFH��7KH�HDUO\�DSSHDUDQFH�RI�GHKXPDQL]DWLRQ�DQG�FRQ-
FXUUHQW�PRUDO�GLVHQJDJHPHQW�LV�FRQVLVWHQW�ZLWK�WKH�K\SRWKHVLV�WKDW�GHKXPDQL]DWLRQ�
RFFXUV� WKURXJK� D� VSHFLDOL]HG� FRJQLWLYH�SURFHVV� WKDW� GDPSHQV�7KHRU\�RI�0LQG� DQG�
GHQLHV�D�IXOO\�KXPDQ�PLQG�WR�RWKHUV��%DQGXUD��������+DUH��������+DUH�	�:RRGV��
������+DUULV���������+RZHYHU��¿QGLQJ�HYLGHQFH�IRU�GHKXPDQL]DWLRQ�LQ�FKLOGUHQ�ROG�
HQRXJK�WR�KDYH�IDOVH�EHOLHI�XQGHUVWDQGLQJ�SURYLGHV�UHODWLYHO\�ZHDN�HYLGHQFH�RI�WKH�
SURSRVHG�FDXVDO�UHODWLRQVKLS�EHWZHHQ�7KHRU\�RI�0LQG�DQG�GHKXPDQL]DWLRQ��([DFWO\�
ZKDW� IRUPV�RI�PHQWDO�DWWULEXWLRQ�� LI�DQ\��DUH�GHQLHG�RXWJURXSV�DQG� WKH�FDXVDO� UROH�
RI�WKHRU\�RI�PLQG�LQ�GHKXPDQL]DWLRQ�UHPDLQV�ODUJHO\�XQWHVWHG��%ORRP��������2YHU��
�������)XWXUH�ZRUN�FDQ�WHVW�WKLV�SUHGLFWLRQ�E\�H[DPLQLQJ�WKH�OLQN�EHWZHHQ�7KHRU\�RI�
0LQG�DQG�GHKXPDQL]DWLRQ�GXULQJ�HDUO\�GHYHORSPHQW�E\�DGDSWLQJ�RXU�YLVXDO�VFDOHV��
0HDVXUHV�RI�PHWDSKRULFDO�UHDVRQLQJ�FDQ�DOVR�EH�XVHG�WR�WHVW�LWV�UROH�GLUHFWO\��,Q�DGGL-
WLRQ��LQFUHDVHV�LQ�VHOI�FRQWURO�GXULQJ�DGROHVFHQW�GHYHORSPHQW�PD\�DOVR�KHOS�H[SODLQ�
LQGLYLGXDO�GL൵HUHQFHV� LQ�EODWDQW�GHKXPDQL]DWLRQ� �L�H��� LQFUHDVHV� LQ� VHOI�FRQWURO� DUH�
OLNHO\�OLQNHG�WR�UHGXFHG�GHKXPDQL]DWLRQ��+DUH��������,W�ZLOO�DOVR�EH�FULWLFDO�WR�WHVW�
ZKHWKHU� SRVLWLYH� LQWHUJURXS� FRQWDFW� UHGXFHV� RU� SUHYHQWV� GHKXPDQL]DWLRQ� LQ� DGXOWV�
DQG� FKLOGUHQ� �%RKPDQ�	�0LNOLNRZVND�� ������+RGVRQ� HW� DO��� ������9H]]DOL� HW� DO���
�������2XU�UHVXOWV�VHHP�WR�VXJJHVW�HDUO\�VRFLDOL]DWLRQ�E\�SDUHQWV�DQG�H[SRVXUH�WR�D�
GLYHUVH�UDQJH�RI�SHRSOH�LQ�LQIDQF\�DQG�HDUO\�FKLOGKRRG�ZLOO�KDYH�WKH�JUHDWHVW�LPSDFW�
RQ�UHGXFLQJ�GHKXPDQL]LQJ�WHQGHQFLHV��(VVHQWLDO� WR�DQ\�RI�WKLV�IXWXUH�ZRUN�ZLOO�EH�
WKH�XVH�RI�D�VDPSOH�DV�GLYHUVH�DQG�UHSUHVHQWDWLYH�DV�SRVVLEOH��3UHYLRXV�UHVHDUFK�KDV�
UHYHDOHG�WKH�SUHYDOHQFH�RI�GHKXPDQL]DWLRQ�DFURVV�:HVWHUQ�DQG�0LGGOH�(DVWHUQ�FRXQ-
WULHV� �.WHLO\�	�%UXQHDX�� ������� EXW� IHZ� LQYHVWLJDWLRQV� KDYH� EHHQ� FRQGXFWHG�ZLWK�
HLWKHU�(DVW�$VLDQ�RU�RWKHU�QRQ�:(,5'�VRFLHWLHV��$GYDQFHG�VWDWLVWLFDO�WRROV�FDQ�EH�
OHYHUDJHG�WR�DOORZ�IRU�SRZHUIXO�TXDQWLWDWLYH�FRPSDULVRQV�DFURVV�FXOWXUHV�DQG�UHJLRQV�
�0XWKXNULVKQD�HW�DO����������7KLV�W\SH�RI�UHVHDUFK�SURPLVHV�WR�UHYHDO�ZD\V�WR�IXUWKHU�
SURPRWH�FRQFHUQ�DQG�FRRSHUDWLRQ�DPRQJ�KXPDQ�JURXSV�RI�DOO�LGHQWLWLHV�

Supplementary information� 7KH�RQOLQH�YHUVLRQ�FRQWDLQV�VXSSOHPHQWDU\�PDWHULDO�DYDLODEOH�DW�KWWSV���GRL�
RUJ���������V����������������[.
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