
$JJUHVVLRQ� KDV� EHHQ� VKRZQ� WR� KDYH
PDUNHG�GHWULPHQWDO�FRQVHTXHQFHV�IRU�ERWK
YLFWLPV�DQG�DJJUHVVRUV��(IIHFWV�RQ�YLFWLPV
LQFOXGH� ORZ� VHOI�HVWHHP�� GHSUHVVLRQ�� DQG
VFKRRO� IDLOXUH� �IRU� D� UHYLHZ�� VHH� 3DUNHU�
$VFKHU���������LPSOLFDWLRQV�IRU�DJJUHVVRUV
LQFOXGH� GHOLQTXHQW� EHKDYLRU� �5LJE\�� &R[�
������DQG�ORZ�OHYHOV�RI�KDSSLQHVV��5LJE\�
6OHH�� ������� :H� FODVVLILHG� WKH� IROORZLQJ
ILYH� DFWV� DV� DJJUHVVLRQ��YHUEDO� DJJUHVVLRQ�
SK\VLFDO�DJJUHVVLRQ��VWHDOLQJ��PDQLSXODWLRQ
RI� EHORQJLQJV�� DQG� IRUFLQJ� WKH� YLFWLP� WR
HQJDJH�LQ�DGYHUVH�EHKDYLRU�DLPHG�DW�KLV�RU
KHU�VRFLDO�LVRODWLRQ��:H�GHILQHG�YLFWLPV�RI
DJJUHVVLRQ� DV� VWXGHQWV� ZKR� KDG� H[SHUL�
HQFHG� DW� OHDVW� RQH� RI� WKHVH� DFWV� UHFHQWO\�

DQG� SHUSHWUDWRUV� RI� DJJUHVVLRQ� DV� VWXGHQWV
ZKR� KDG� SHUIRUPHG� RQH� RI� WKHVH� DFWV� UH�
FHQWO\��:H�GR�QRW�FRQVLGHU�UHSHWLWLRQ�WR�EH
D� QHFHVVDU\� FRQGLWLRQ� IRU� DJJUHVVLRQ
�2
0RRUH��0F*XLUH�� ������� EHFDXVH� HYHQ
D�VLQJOH�WKUHDW�FDQ�FDXVH�HPRWLRQDO�GDPDJH
DQG�FRQFHUQ�DERXW�WKH�IXWXUH�
7KH� EHOLHI� WKDW� HYHQWV� LQ� RQH
V� OLIH� DUH

MXVW��DV�UHIOHFWHG�LQ�WKH�SHUVRQDO�EHOLHI�LQ�D
MXVW�ZRUOG��%-:���VHHPV�WR�EH�RI�SDUWLFXODU
UHOHYDQFH� WR� HPRWLRQDO� GHYHORSPHQW� DW
VFKRRO��,W�VHUYHV�DV�D�UHVRXUFH�WKDW�EROVWHUV
VXEMHFWLYH� ZHOO�EHLQJ� LQ� JHQHUDO� �'DOEHUW�
������� DQG� LQ� DGROHVFHQWV� �H�J��� ']XND�
'DOEHUW�� ������ DQG� DW� VFKRRO� LQ� SDUWLFXODU
�H�J���'DOEHUW��6WRHEHU���������$JDLQVW�WKLV
EDFNJURXQG�� WKH� VWXG\� SUHVHQWHG� LQ� WKLV
SDSHU� WHVWV� WKH� DVVRFLDWLRQ� EHWZHHQ� SHU�
VRQDO�%-:�DQG�ZHOO�EHLQJ�LQ�WKH�FRQWH[W�RI
DJJUHVVLRQ��0RUH�VSHFLILFDOO\��ZH�H[DPLQH
ZKHWKHU� WKLV� DVVRFLDWLRQ� KROGV� IRU� YLFWLPV

678',$�36<&+2/2*,&$������������� ���

$**5(66,21�$7�6&+22/��

%(/,()�,1�$�3(5621$/�-867�:25/'�

$1'�:(//�%(,1*�2)�9,&7,06�$1'�$**5(66256



-R]HI�'=8.$���&ODXGLD�'$/%(57�

��,Q{WLWÛW�SV\FKROÔJLH�))�38
8OLFD�����QRYHPEUD����������3UH{RY��6ORYDN�5HSXEOLF

(�PDLO��G]XNDM#XQLSR�VN
��0DUWLQ�/XWKHU�8QLYHUVLW\�RI�+DOOH�:LWWHQEHUJ��*HUPDQ\

$EVWUDFW�� 7KLV� SDSHU� SUHVHQWV� D� UHVHDUFK� VWXG\� ZKHUH� MXVW� ZRUOG� UHVHDUFK� ZDV� DSSOLHG� WR� WKH
DQDO\VLV�RI�DJJUHVVLRQ�DW�VFKRRO��%DVHG�RQ�SUHYLRXV�ILQGLQJV�WKDW�FKDUDFWHUL]H�WKH�EHOLHI�LQ�D�MXVW
ZRUOG��%-:��DV�D�YDOXDEOH�UHVRXUFH�IRU�PDLQWDLQLQJ�SRVLWLYH�ZHOO�EHLQJ�DQG�DVVLPLODWLQJ�LQMXV�
WLFH�� WKH�SUHVHQW� VWXGLHV� WHVW� WKH�K\SRWKHVHV� WKDW�����SHUVRQDO�%-:�LV�SRVLWLYHO\�FRUUHODWHG�ZLWK
VXEMHFWLYH�ZHOO�EHLQJ����� WKLV�UHODWLRQVKLS�KROGV�IRU�YLFWLPV�DQG�DJJUHVVRUV�DOLNH��2YHUDOO�� ILQG�
LQJV�ZHUH�LQ�OLQH�ZLWK�RXU�K\SRWKHVHV��7KH�VWURQJHU�WKH�DGROHVFHQWV
�HQGRUVHPHQWV�RI�WKH�%-:�
WKH�EHWWHU� WKHLU�ZHOO�EHLQJ��7KH�SDWWHUQ�RI� UHVXOWV�SHUVLVWV�ZKHQ�FRQWUROOHG� IRU�QHXURWLFLVP�DQG
H[WUDYHUVLRQ��7KH� LPSOLFDWLRQV� RI� WKHVH� UHVXOWV� IRU� IXUWKHU� VWXGLHV� RQ� DJJUHVVLRQ�� YLFWLPL]DWLRQ�
DQG�ZHOO�EHLQJ�DUH�GLVFXVVHG�
.H\�ZRUGV��DJJUHVVLRQ��MXVW�ZRUOG�EHOLHIV��DGROHVFHQFH��ZHOO�EHLQJ��YLFWLPL]DWLRQ


�7KH� VWXG\�ZDV� FRPSOHWHG�GXULQJ�D� UHVHDUFK� IHO�
ORZVKLS� DZDUGHG� E\� WKH� $OH[DQGHU� YRQ� +XPEROGW
)RXQGDWLRQ� WR� WKH� ILUVW� DXWKRU� DW� WKH�'HSDUWPHQW� RI
(GXFDWLRQDO� 3V\FKRORJ\�� 0DUWLQ� /XWKHU� 8QLYHUVLW\
RI�+DOOH��*HUPDQ\�



DQG� DJJUHVVRUV�� DQG� ZKHWKHU� VWUHQJWK� RI
%-:�LV�DVVRFLDWHG�ZLWK�YLFWLP�DQG�DJJUHV�
VRU�VWDWXV�
$FFRUGLQJ� WR� WKH� MXVW� ZRUOG� K\SRWKHVLV�

�SHRSOH�ZDQW� WR� DQG� KDYH� WR� EHOLHYH� WKH\
OLYH� LQ� D� MXVW� ZRUOG� VR� WKDW� WKH\� FDQ� JR
DERXW�WKHLU�GDLO\�OLYHV�ZLWK�D�VHQVH�RI�WUXVW�
KRSH�� DQG� FRQILGHQFH� LQ� WKHLU� IXWXUH�
�/HUQHU�� ������ S�� ����� 7KUHH� IXQFWLRQV� RI
WKLV� %-:� KDYH� EHHQ� LGHQWLILHG� �'DOEHUW�
�������7KH�ILUVW�LV�WR�FRPSHO�LQGLYLGXDOV�WR
EHKDYH� MXVWO\�� IRU� H[DPSOH�� KLJK�EHOLHYHUV
LQ�D�MXVW�ZRUOG�ZLOO�EH�PRWLYDWHG�WR�DFKLHYH
WKHLU� SHUVRQDO� JRDOV� E\� MXVW� PHDQV� �H�J��
+DIHU���������%\�DFWLQJ�MXVWO\��WKH\�UHVSHFW
WKH� WHUPV� RI� WKHLU� SHUVRQDO� FRQWUDFW
�/HUQHU���������ZKLFK�JLYHV�WKHP�WKH�SURV�
SHFW�RI�EHLQJ�MXVWO\�UHZDUGHG��&RQVHTXHQW�
O\�� DV� LWV� VHFRQG� IXQFWLRQ�� %-:� HQGRZV
SHRSOH�ZLWK� WUXVW� LQ�RWKHUV� DQG� LQ� WKH� MXV�
WLFH� RI� WKHLU� IDWH�� 7KLV� WUXVW� KDV� VHYHUDO
DGDSWLYH�FRQVHTXHQFHV� �� LW�JLYHV� LQGLYLGX�
DOV� WKH� FRQILGHQFH� WR� LQYHVW� LQ� ORQJ�WHUP
JRDOV� �H�J��� 'DOEHUW�� 6DOOD\�� ������ 2WWR�
'DOEHUW���������WR�WUXVW�RWKHUV�WR�WUHDW�WKHP
IDLUO\��DQG�WR�EH�UHZDUGHG�MXVWO\��$V�D�WKLUG
IXQFWLRQ�� %-:� SURYLGHV� D� IUDPHZRUN� WKDW
KHOSV�LQGLYLGXDOV�WR�LQWHUSUHW�WKH�HYHQWV�RI
WKHLU�OLIH�LQ�D�PHDQLQJIXO�ZD\��H�J���+DIHU�
&RUUH\���������WKXV�SURWHFWLQJ�WKH�%-:��E\
UHVWRULQJ� MXVWLFH� HLWKHU� SV\FKRORJLFDOO\
�H�J��� PLQLPL]LQJ� WKH� LQMXVWLFH�� RU� EHKDY�
LRUDOO\� �H�J��� FRPSHQVDWLQJ� WKH� LQMXVWLFH��
7KHVH� WKUHH� IXQFWLRQV� RI� WKH� %-:� FDQ� EH
DVVXPHG� WR� PHGLDWH� WKH� SRVLWLYH� UHODWLRQ�
VKLS� EHWZHHQ� %-:� DQG� ZHOO�EHLQJ� LQ� WKH
YLFWLPV� RI� DJJUHVVLRQ� DW� VFKRRO� DQG� LWV
SHUSHWUDWRUV�
$JJUHVVLRQ� LV� FOHDUO\� D� WKUHDWHQLQJ� DQG

XQMXVW�VLWXDWLRQ�WKDW�PD\�OHDG�WR�GHFUHDVHV
LQ� WKH�ZHOO�EHLQJ� DQG�PHQWDO� KHDOWK� RI� LWV
YLFWLPV�� %DVHG� RQ� WKH� WKLUG� IXQFWLRQ� RI
%-:��ZH�DUJXH�WKDW�%-:�FDQ�EH�H[SHFWHG
WR� EXIIHU� WKH� ZHOO�EHLQJ� RI� DJJUHVVLRQ
YLFWLPV�EHFDXVH�VWURQJ�EHOLHYHUV�DUH�EHWWHU

DEOH�WR�FRSH�ZLWK�VXFK�XQMXVW�H[SHULHQFHV�
:KHQ� LQGLYLGXDOV� KLJK� LQ� %-:� DUH� FRQ�
IURQWHG�ZLWK�LQMXVWLFH��WKH\�WU\�WR�FRPSHQ�
VDWH�RU� MXVWLI\� LW�� IRU�H[DPSOH��E\�EODPLQJ
WKHPVHOYHV�RU�E\�SOD\LQJ�GRZQ�WKH�XQIDLU�
QHVV� �%XOPDQ�� :RUWPDQ�� ������� &RQVH�
TXHQWO\�� %-:� LV� VHHQ� DV� D� EXIIHU� KHOSLQJ
YLFWLPV� RI� LQMXVWLFH� WR� FRSH�ZLWK� WKHLU� H[�
SHULHQFHV��$FFRUGLQJO\��ZH�H[SHFW�DJJUHV�
VLRQ� YLFWLPV� KLJK� LQ� %-:� WR� UHSRUW� PRUH
SRVLWLYH� DIIHFW� DQG� KLJKHU� OLIH� VDWLVIDFWLRQ
WKDQ�YLFWLPV�ORZ�LQ�%-:�
%HFDXVH� MXVW� EHKDYLRU� LV� PDQGDWRU\� IRU

VWXGHQWV�KLJK�LQ�%-:��DJJUHVVLRQ�PD\�DOVR
WKUHDWHQ� WKH� DJJUHVVRU
V� %-:�� 7KLV� WKUHDW
FDQ�� KRZHYHU�� EH� GLPLQLVKHG� E\� ILQGLQJ
MXVWLILFDWLRQV� IRU� WKH� XQMXVW� EHKDYLRU�� $J�
JUHVVRUV� FDQ� HLWKHU� UHDVRQ� WKDW� WKH\� DUH
�EHWWHU�� WKDQ� WKH� RWKHU� VWXGHQWV� DQG� DUH
WKHUHIRUH� DXWKRUL]HG� WR� LPSRVH� WKH� DS�
SURSULDWH�EHKDYLRU�RQ�WKHLU�IHOORZ�VWXGHQWV
�.ROÂÙ���������RU� WKH\�PD\�MXVWLI\�DJJUHV�
VLRQ�E\�EODPLQJ�WKH�YLFWLP��UHDVRQLQJ�WKDW
KH�RU�KHU�GHVHUYHG� WR�EH�SXQLVKHG�RU�SUR�
YRNHG�WKH�DJJUHVVRU�LQ�WKH�ILUVW�SODFH��H�J��
¹ÎÉDQ�� ������� +HQFH�� D� VWURQJ� SHUVRQDO
%-:�LV�DOVR�H[SHFWHG�WR�EH�SRVLWLYHO\�DVVR�
FLDWHG�ZLWK�WKH�ZHOO�EHLQJ�RI�DJJUHVVRUV�
5HFHQW� LQYHVWLJDWLRQV� KDYH� VKRZQ� WKDW� LW

LV� QHFHVVDU\� WR� GLVWLQJXLVK� WKH� EHOLHI� LQ� D
SHUVRQDO� MXVW� ZRUOG� IURP� WKH� EHOLHI� LQ� D
JHQHUDO� MXVW�ZRUOG��'DOEHUW��������/LSNXV�
'DOEHUW��6LHJOHU���������7KH�SHUVRQDO�%-:
UHIOHFWV� WKH� EHOLHI� WKDW�� RYHUDOO�� HYHQWV� LQ
RQH
V� OLIH� DUH� MXVW�� ZKHUHDV� WKH� JHQHUDO
%-:�UHIOHFWV� WKH�EHOLHI� WKDW��EDVLFDOO\�� WKH
ZRUOG� LV� D� MXVW� SODFH�� ,W� KDV� EHHQ� VKRZQ
WKDW� LQGLYLGXDOV� WHQG� WR� HQGRUVH� WKH� EHOLHI
LQ�D�SHUVRQDO�MXVW�ZRUOG�PRUH�VWURQJO\�WKDQ
WKH�EHOLHI� LQ� D�JHQHUDO� MXVW�ZRUOG� DQG� WKDW
WKH� SHUVRQDO� %-:� LV� D� EHWWHU� SUHGLFWRU� RI
ZHOO�EHLQJ� WKDQ� WKH� JHQHUDO� %-:� �H�J��
']XND��'DOEHUW��������/LSNXV�HW�DO���������
:H�WKHUHIRUH�IRFXV�RQ�SHUVRQDO�%-:�LQ�WKH
SUHVHQW�VWXG\�
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5HVHDUFK� LQWR� WKH� UHODWLRQVKLS� EHWZHHQ
EURDG� SHUVRQDOLW\� GLPHQVLRQV� DQG� ZHOO�
EHLQJ�KDV�UHYHDOHG�WKDW�H[WUDYHUVLRQ�FRUUH�
ODWHV�SRVLWLYHO\�ZLWK�WKH�IUHTXHQF\�RI�SRVL�
WLYH� DIIHFW�� DQG� QHXURWLFLVP� ZLWK� WKH
IUHTXHQF\� RI� QHJDWLYH� DIIHFW� �&RVWD�
0F&UDH�� ������� $GGLWLRQDOO\�� WKHUH� LV
VRPH� HYLGHQFH� WR� VXJJHVW� WKDW� SHUVRQDO
%-:�DV�D�SHUVRQDOLW\� WUDLW� FRUUHODWHV�SRVL�
WLYHO\�ZLWK�H[WUDYHUVLRQ��H�J���/LSNXV�HW�DO��
������ DQG�� LQ� SDUWLFXODU�� QHJDWLYHO\� ZLWK
QHXURWLFLVP� �H�J��� ']XND�� 'DOEHUW�� ������
7KXV�� D� VLJQLILFDQW� DVVRFLDWLRQ� EHWZHHQ
SHUVRQDO� %-:� DQG� ZHOO�EHLQJ� PLJKW� EH
DWWULEXWDEOH�WR�WKH�IDFW�WKDW�ERWK�FRQVWUXFWV
DUH� UHODWHG� WR� JOREDO� SHUVRQDOLW\� GLPHQ�
VLRQV�� QDPHO\� QHXURWLFLVP� DQG� H[WUDYHU�
VLRQ�� 7R� WHVW� WKLV� SRVVLELOLW\�� QHXURWLFLVP
DQG� H[WUDYHUVLRQ�ZHUH� DVVHVVHG� DV� FRQWURO
YDULDEOHV�
,Q� VXP�� WKLV� VWXG\� WHVWHG� WKH� IROORZLQJ

K\SRWKHVHV��D��7KH�PRUH�VWURQJO\�VWXGHQWV
HQGRUVH� WKH� SHUVRQDO� %-:�� WKH� OHVV� OLNHO\
WKH\� DUH� WR� UHSRUW� QHJDWLYH� DIIHFW�� DQG� WKH
PRUH� OLNHO\� WKH\� DUH� WR� UHSRUW� SRVLWLYH
DIIHFW� DQG� KLJK� OLIH� VDWLVIDFWLRQ�� E�� 7KHVH
DVVRFLDWLRQV�KROG� IRU�ERWK�YLFWLPV�DQG�DJ�
JUHVVRUV�� F��7KHVH� DVVRFLDWLRQV�KROG�ZKHQ
FRQWUROOHG� IRU� WKH� JOREDO� SHUVRQDOLW\� GL�
PHQVLRQV�RI�H[WUDYHUVLRQ�DQG�QHXURWLFLVP�

0(7+2'
3URFHGXUH�DQG�6DPSOH
7KH� VWXG\� ZDV� FRQGXFWHG� LQ� 6ORYDNLDQ

YRFDWLRQDO� VFKRROV�� ZKLFK� DUH� PDLQO\� DW�
WHQGHG� E\� PDOH� VWXGHQWV� SUHSDULQJ� IRU
EOXH�FROODU� MREV�� 9RFDWLRQDO� WUDLQLQJ� ODVWV
WKUHH�\HDUV�DQG�FXOPLQDWHV�LQ�DQ�H[DP��7KH
DVVHVVPHQW�ZDV�FRQGXFWHG�LQ�WKH�FODVVURRP
GXULQJ�OHVVRQ�WLPH��3DUWLFLSDQWV�ZHUH�JXDU�
DQWHHG�DQRQ\PLW\�
3DUWLFLSDQWV�ZHUH�����PDOH�VWXGHQWV�DJHG

EHWZHHQ����DQG����\HDUV��0� �������6'� 

������� %DVHG� RQ� WKHLU� VHOI�UHSRUWV�� ��� VWX�
GHQWV������RI� WKH�VDPSOH��ZHUH� LGHQWLILHG
DV� YLFWLPV� RI� DJJUHVVLRQ�� KDYLQJ� H[SHUL�
HQFHG�DW�OHDVW�RQH�DFW�RI�DJJUHVVLRQ�UHFHQW�
O\�� DQG� ��� VWXGHQWV� ������ZHUH� LGHQWLILHG
DV� DJJUHVVRUV�� KDYLQJ� SHUIRUPHG� DW� OHDVW
RQH�DFW�RI�DJJUHVVLRQ�UHFHQWO\��7KH�DQDO\�
VHV� WKDW� IROORZ� DUH� EDVHG� RQ� WKHVH� WZR
JURXSV��$GGLWLRQDOO\�����VWXGHQWV� UHSRUWHG
QR� H[SHULHQFH� RI� DJJUHVVLRQ�� DQG� ��� UH�
SRUWHG�EHLQJ�ERWK�YLFWLPV�DQG�SHUSHWUDWRUV
RI� DJJUHVVLRQ�� 7KHVH� ��� VWXGHQWV� ZHUH
H[FOXGHG�IURP�WKH�IROORZLQJ�DQDO\VHV�
0HDVXUHV
%-:��%-:�ZDV�PHDVXUHG�XVLQJ� WKH�3HU�

VRQDO�%HOLHI�LQ�D�-XVW�:RUOG�6FDOH��'DOEHUW�
������� 7KH� VFDOH� FRPSULVHV� �� LWHPV� GH�
VLJQHG� WR� FDSWXUH� WKH� EHOLHI� WKDW�� RYHUDOO�
HYHQWV�LQ�RQH
V�OLIH�DUH�MXVW��α  ������VDP�
SOH� LWHPV�� �,� DP� XVXDOO\� WUHDWHG� IDLUO\��
�2YHUDOO��HYHQWV�LQ�P\�OLIH�DUH�MXVW���ZLWK�D
��SRLQW� DQVZHU� VFDOH� UDQJLQJ� IURP� �
��WRWDOO\�GLVDJUHH���WR�����WRWDOO\�DJUHH���
*OREDO�SHUVRQDOLW\�GLPHQVLRQV��7R�DVVHVV

H[WUDYHUVLRQ� DQG� QHXURWLFLVP��ZH� VHOHFWHG
WKH� �� LWHPV� ZLWK� WKH� KLJKHVW� LWHP�WRWDO
FRUUHODWLRQV� IURP� WKH� ([WUDYHUVLRQ� DQG
1HXURWLFLVP�VFDOHV�RI�WKH�1(2�)),��&RVWD�
0F&UDH�� ������ &]HFK� YHUVLRQ�� +ÙHEÎÉNR�
YÂ�� ������ H[WUDYHUVLRQ�� α�  � ����� VDPSOH
LWHP���,�OLNH�WR�KDYH�D�ORW�RI�SHRSOH�DURXQG
PH���QHXURWLFLVP��α� ������VDPSOH�LWHP���,
RIWHQ�IHHO� LQIHULRU� WR�RWKHUV����7KH���SRLQW
DQVZHU� VFDOHV� UDQJHG� IURP� �� ��VWURQJO\
GLVDJUHH���WR�����VWURQJO\�DJUHH����
:HOO�%HLQJ�� /LIH� VDWLVIDFWLRQ� ZDV� DV�

VHVVHG�XVLQJ�WKH���LWHP�*HQHUDO�/LIH�6DWLV�
IDFWLRQ� 6FDOH� �'LHQHU�� (PPRQV�� /DUVHQ�
*ULIILQ��������α� � �����ZLWK�D���SRLQW�DQ�
VZHU� VFDOH� UDQJLQJ� IURP� �� ��WRWDOO\� GLV�
DJUHH��� WR� �� ��VWURQJO\� DJUHH��� �VDPSOH
LWHP�� � �,� �DP� �VDWLVILHG� �ZLWK� �P\� �OLIH���
7KH� HPRWLRQDO� FRPSRQHQW� RI� ZHOO�EHLQJ
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ZDV� DVVHVVHG� XVLQJ� WKH� $IIHFWRPHWHU� �
�.DPPDQQ��)OHWW���������ZKLFK�FRQVLVWV�RI
WZR� VFDOHV� �� )UHTXHQF\� RI� 3RVLWLYH�$IIHFW
���� LWHPV�� VDPSOH� LWHP�� �MR\��� α�  � �����
)UHTXHQF\� RI� 1HJDWLYH� $IIHFW� ���� LWHPV�
VDPSOH� LWHP�� �DQ[LHW\��� α�  � ����� WDSSLQJ
WKH� HPRWLRQV� H[SHULHQFHG� RYHU� WKH� SDVW
ZHHNV�ZLWK� ��SRLQW� DQVZHU� VFDOHV� UDQJLQJ
IURP�����QRW�DW�DOO���WR�����DOZD\V����6FDOH
VFRUHV�ZHUH�FRPSXWHG�E\�DYHUDJLQJ�DFURVV
LWHPV��ZLWK�KLJKHU� VFRUHV� LQGLFDWLQJ�VWURQ�
JHU�HQGRUVHPHQW�RI�WKH�FRQVWUXFW��
6WDWXV�� (DFK� SDUWLFLSDQW� ZDV� DVNHG� WZR

TXHVWLRQV�� ILUVW�� ZKHWKHU� WKH\� KDG� H[SHUL�
HQFHG� DQ\� RI� WKH� ILYH� DFWV� RI� DJJUHVVLRQ
UHFHQWO\� �YHUEDO� DJJUHVVLRQ�� SK\VLFDO� DJ�
JUHVVLRQ��VWHDOLQJ��PDQLSXODWLRQ�RI�EHORQJ�
LQJV�� DQG� IRUFLQJ� WKH� YLFWLP� WR� HQJDJH� LQ
DGYHUVH�EHKDYLRU�DLPHG�DW�KLV�RU�KHU�VRFLDO

LVRODWLRQ�� DQG�� VHFRQG�� ZKHWKHU� WKH\� KDG
SHUIRUPHG�DQ\�RI� WKHVH�DFWV� UHFHQWO\��6WX�
GHQWV� FKRVH�EHWZHHQ� WKH� UHVSRQVH� DOWHUQD�
WLYHV��QRW�DW�DOO����RQFH�RU�WZLFH����VHYHUDO
WLPHV��� DQG� �IUHTXHQWO\��� 7KRVH� ZKR� HQ�
GRUVHG�DW�OHDVW�RQH�RI�WKH�DFWV�ZHUH�FDWHJR�
UL]HG�DV�YLFWLPV�RU�DJJUHVVRUV�

5(68/76
)LUVWO\�� WR� LQVSHFW� PHDQ� GLIIHUHQFHV� EH�

WZHHQ� WKH� WZR� JURXSV�� D� 0$129$� ZDV
FRQGXFWHG�RQ�DOO�PHDVXUHV��FRPSDULQJ� WKH
��� YLFWLPV� RI� DJJUHVVLRQ� ZLWK� WKH� ��� DJ�
JUHVVRUV�� :LON
V� ODPEGD� GLG� QRW� LGHQWLI\
DQ\� VXEVWDQWLDO� GLIIHUHQFHV� EHWZHHQ� WKH
JURXSV� �)������  � ������ S�  � ������ 6HFRQGO\�]HUR�RUGHU� FRUUHODWLRQV� EHWZHHQ� WKH� NH\
YDULDEOHV� ZHUH� LQVSHFWHG� �VHH� 7DEOH� ���
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7DEOH����&RUUHODWLRQV�DQG�GHVFULSWLYH�VWDWLVWLFV�IRU�YLFWLPV�DQG�DJJUHVVRUV
6FDOH 0 6' 3RVLWLYH

DIIHFW
1HJDWLYH
DIIHFW

3HUVRQDO
%-:

([WUD�
YHUVLRQ

1HXUR�
WLFLVP

9LFWLPV��Q� ����
/LIH�VDWLVIDFWLRQ ����� ���� ����

 ����
 ����

 ���� �����
3RVLWLYH�DIIHFW ����� ���� ����� ���� ����

 �����
1HJDWLYH�DIIHFW ����� ���� ����� ����� ����


3HUVRQDO�%-: ����� ���� ����� �����
([WUDYHUVLRQ ����� ���� �����
1HXURWLFLVP ����� ����
$JJUHVVRUV��Q� ����
/LIH�VDWLVIDFWLRQ ����� ���� ���� ����� ����
 ����� �����
3RVLWLYH�DIIHFW ����� ���� ����� ���� ����

 �����
1HJDWLYH�DIIHFW ����� ���� �����

 ���� ����


3HUVRQDO�%-: ����� ���� ���� �����
([WUDYHUVLRQ ����� ���� ����


1HXURWLFLVP ����� ����
1RWH��5DWLQJV�RI� OLIH�VDWLVIDFWLRQ�UDQJH�IURP��� WR����RI�SRVLWLYH�DQG�QHJDWLYH�DIIHFW�

H[WUDYHUVLRQ��DQG�QHXURWLFLVP�IURP���WR����RI�SHUVRQDO�%-:�IURP���WR����,Q�DOO�FDVHV��D
KLJKHU�YDOXH�LQGLFDWHV�VWURQJHU�HQGRUVHPHQW�RI�WKH�FRQVWUXFW
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5HVXOWV�VKRZ�WKDW�SHUVRQDO�%-:�GLVSOD\HG
VLJQLILFDQW� FRUUHODWLRQV� LQ� WKH� H[SHFWHG
GLUHFWLRQ� ZLWK� ERWK� GLPHQVLRQV� RI� ZHOO�
EHLQJ�� 7KH� PRUH� VWURQJO\� VWXGHQWV� HQ�
GRUVHG� WKH� SHUVRQDO� %-:�� WKH�PRUH� VDWLV�
ILHG�WKH\�ZHUH�ZLWK�OLIH��VLJQLILFDQW�LQ�ERWK
JURXSV��� DQG� WKH� OHVV� QHJDWLYH� DIIHFW� WKH\
H[SHULHQFHG� �VLJQLILFDQW� LQ� WKH� DJJUHVVRUV
JURXS��� 7KH� QHJDWLYH� FRUUHODWLRQ� EHWZHHQ
%-:� DQG� QHJDWLYH� DIIHFW� ZDV� SDUWLFXODUO\
VWURQJ� LQ� DJJUHVVRUV�� ([WUDYHUVLRQ� FRUUH�
ODWHG�ZLWK�SRVLWLYH�DIIHFW�� DQG�QHXURWLFLVP
ZLWK�QHJDWLYH�DIIHFW��LQ�WKH�H[SHFWHG�GLUHF�
WLRQ� LQ� ERWK� JURXSV�� EXW� WKH� WZR� JOREDO
SHUVRQDOLW\� GLPHQVLRQV� GLG� QRW� FRUUHODWH
ZLWK�%-:�
7R�FODULI\� WKH�UHODWLRQVKLS�EHWZHHQ�ZHOO�

EHLQJ� DQG� %-:�� KLHUDUFKLFDO� PXOWLSOH� UH�
JUHVVLRQ� DQDO\VHV�ZHUH� SHUIRUPHG� IRU� OLIH
VDWLVIDFWLRQ�� SRVLWLYH� DIIHFW�� DQG� QHJDWLYH

DIIHFW�� UHVSHFWLYHO\�� )ROORZLQJ� $LNHQ� DQG
:HVW� �������ZH� FHQWHUHG� WKH�%-:�EHIRUH
DQDO\]LQJ� WKH� GDWD�� :H� ILUVW� WHVWHG� WKH
LQWHUDFWLRQ�� 6WDWXV� DQG� SHUVRQDO� %-:
�FHQWHUHG��ZHUH� HQWHUHG� LQ� WKH� ILUVW� EORFN�
DQG� � WKH� �SURGXFW� �WHUP� �GHSLFWLQJ� �WKH� LQ�
WHUDFWLRQ� �RI� �SHUVRQDO� �%-:� ��FHQWHUHG�
ZLWK� VWDWXV� ZDV� HQWHUHG� VWHSZLVH� LQ� WKH
ILQDO� EORFN�� ,I� WKH� LQWHUDFWLRQ� EHFDPH� VLJ�
QLILFDQW�� LW� ZDV� WHVWHG� ZLWK� SHUVRQDOLW\
LQFOXGHG�� 7KXV�� VWDWXV� ZDV� HQWHUHG� VWHS�
ZLVH�LQ�WKH�ILUVW�EORFN��WKH�WZR�SHUVRQDOLW\
YDULDEOHV� ZHUH� HQWHUHG� VWHSZLVH� LQ� WKH
VHFRQG� EORFN�� SHUVRQDO� %-:� �FHQWHUHG�
ZDV��HQWHUHG��LQ��WKH��WKLUG��EORFN�� �WR�FRQ�
FOXGH�� WKH� SURGXFW� WHUPV� GHSLFWLQJ� WKH
LQWHUDFWLRQ� RI� SHUVRQDO� %-:� �FHQWHUHG�
ZLWK� VWDWXV�ZDV�HQWHUHG� LQ� WKH� ILQDO�EORFN�
7KH� DFFHSWHG� PRGHOV� �S� �� ����� DUH� SUHV�
HQWHG�LQ�7DEOH���
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3UHGLFWRUV 5��FKDQJH % β W S
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3HUVRQDO�%-: ����


 �����
3HUVRQDO�%-:�;�VWDWXV ����
 ����� ������ �����
�&RQVWDQW� �����
3RVLWLYH�DIIHFW��)WRWDO��������� ���������S��������
([WUDYHUVLRQ ����


 ����� ����� ������ ������
3HUVRQDO�%-: ����
 ����� ����� ������ �����
�&RQVWDQW� �����
1HJDWLYH�DIIHFW��)WRWDO��������� ���������S��������
1HXURWLFLVP ����
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3HUVRQDO�%-: ����
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�&RQVWDQW� �����
1RWH��6WDWXV���� �YLFWLP���� �DJJUHVVRU
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2YHUDOO�����SHUFHQW�RI�WKH�YDULDQFH�LQ�OLIH
VDWLVIDFWLRQ� ZDV� SUHGLFWHG� E\� WKH� PDLQ
HIIHFW�RI�SHUVRQDO�%-:�DQG� LWV� LQWHUDFWLRQ
ZLWK�VWDWXV��7KH�PRUH�VWURQJO\�WKH�VWXGHQWV
HQGRUVHG�WKH�SHUVRQDO�%-:��WKH�PRUH�VDWLV�
ILHG� WKH\� ZHUH� ZLWK� OLIH�� 7KLV� DVVRFLDWLRQ
ZDV� PXFK� VWURQJHU� IRU� YLFWLPV� �E�  � ����
WKDQ�IRU�DJJUHVVRUV��E� �������7ZHQW\�SHU�
FHQW�RI� WKH�YDULDQFH� LQ�SRVLWLYH�DIIHFW�ZDV
SUHGLFWHG� E\� H[WUDYHUVLRQ� DQG� SHUVRQDO
%-:��7KH�LQWHUDFWLRQ�RI�SHUVRQDO�%-:�DQG
VWDWXV� ZDV� QRW� VLJQLILFDQW� �S�  � ������ 7KH
PRUH�H[WUDYHUWHG�WKH�VWXGHQWV�ZHUH�DQG�WKH
VWURQJHU� WKHLU� EHOLHI� LQ� D� SHUVRQDO� MXVW
ZRUOG�� WKH� PRUH� RIWHQ� WKH\� H[SHULHQFHG
SRVLWLYH�DIIHFW��)LQDOO\��WKH�PDLQ�HIIHFWV�RI
QHXURWLFLVP� DQG� SHUVRQDO� %-:� H[SODLQHG
��� SHUFHQW� RI� WKH� YDULDQFH� LQ� QHJDWLYH
DIIHFW�� 7KH� LQWHUDFWLRQ� RI� SHUVRQDO� %-:
DQG� VWDWXV� ZDV� QRW� VLJQLILFDQW� �S�  � �����
7KH� PRUH� QHXURWLF� WKH� VWXGHQWV� ZHUH� DQG
WKH� ZHDNHU� WKHLU� SHUVRQDO� %-:�� WKH� PRUH
RIWHQ�WKH\�H[SHULHQFHG�QHJDWLYH�DIIHFW�

',6&866,21
,Q�VXP��UHVXOWV�ZHUH�LQ�OLQH�ZLWK�H[SHFWD�

WLRQV�� 3HUVRQDO� %-:� ZDV� DVVRFLDWHG� ZLWK
KLJKHU� OLIH� VDWLVIDFWLRQ�� PRUH� SRVLWLYH� DI�
IHFW�� DQG� OHVV� QHJDWLYH� DIIHFW�� DQG� WKHVH
UHODWLRQVKLSV�SHUVLVWHG�ZKHQ�FRQWUROOHG�IRU
JOREDO�SHUVRQDOLW\�GLPHQVLRQV�DQG��SDUWLFX�
ODUO\�� YLFWLP�RU� DJJUHVVRU� VWDWXV��2QO\� WKH
DVVRFLDWLRQ�EHWZHHQ�SHUVRQDO�%-:�DQG�OLIH
VDWLVIDFWLRQ� GLIIHUHG� LQ� WKH� WZR� JURXSV�
ZLWK�%-:�SURYLQJ�WR�EH�D�EHWWHU�EXIIHU�IRU
YLFWLPV� WKDQ� IRU� DJJUHVVRUV�� )LQDOO\�� WKH
JURXSV�GLG�QRW�GLIIHU�LQ�WHUPV�RI�WKHLU�JORE�
DO�SHUVRQDOLW\�GLPHQVLRQV��WKHLU�ZHOO�EHLQJ�
RU�WKHLU�SHUVRQDO�%-:�
)LQGLQJV� SURYLGHG� XQDPELJXRXV� VXSSRUW

IRU� WKH� DGDSWLYH� UHODWLRQVKLS� K\SRWKHVL]HG
EHWZHHQ�SHUVRQDO�%-:�DQG�GLPHQVLRQV�RI
VXEMHFWLYH� ZHOO�EHLQJ�� 7KH� PRUH� VWURQJO\
WKH� VWXGHQWV� EHOLHYHG� LQ� D� SHUVRQDO� MXVW

ZRUOG�� WKH� PRUH� VDWLVILHG� WKH\� ZHUH� ZLWK
OLIH�� WKH� OHVV� QHJDWLYH� DIIHFW� DQG� WKH�PRUH
SRVLWLYH� DIIHFW� WKH\� H[SHULHQFHG�� )XUWKHU�
PRUH�� WKHVH� DVVRFLDWLRQV� KHOG� IRU� YLFWLPV
DQG�DJJUHVVRUV�DOLNH��$�GLIIHUHQWLDO�SDWWHUQ
ZDV� RQO\� REVHUYHG� IRU� OLIH� VDWLVIDFWLRQ�
ZKHUH� SHUVRQDO� %-:� DQG� OLIH� VDWLVIDFWLRQ
ZHUH�PRUH�VWURQJO\�UHODWHG�LQ�YLFWLPV�WKDQ
LQ� DJJUHVVRUV�� )LQDOO\�� WKH� DVVRFLDWLRQ� EH�
WZHHQ�%-:�DQG�ZHOO�EHLQJ�SHUVLVWHG�ZKHQ
RWKHU� SHUVRQDOLW\� GLPHQVLRQV� ZHUH� FRQ�
WUROOHG��H[WUDYHUVLRQ��QHXURWLFLVP��
2QH�VKRUWFRPLQJ�RI�RXU�UHVHDUFK�LV��KRZ�

HYHU�� WKH� FURVV�VHFWLRQDO� QDWXUH� RI� RXU
VWXG\�� PHDQLQJ� WKDW� FDXVDO� FRQFOXVLRQV
FDQQRW� EH� GUDZQ� IRU� DW� OHDVW� WZR� UHDVRQV�
:H� LQWHUSUHW� %-:� DV� D� UHODWLYHO\� VWDEOH
SHUVRQDO� GLVSRVLWLRQ� ZKLFK� LQIOXHQFHV
VXEMHFWLYH� ZHOO�EHLQJ�� EXW� QRW� WKH� RWKHU
ZD\� URXQG�� 7KHUH� LV� VRPH� HYLGHQFH� VXS�
SRUWLQJ�WKLV�QRWLRQ��'DOEHUW��������'DOEHUW�
6WRHEHU�� �������:H�FDQQRW� UXOH�RXW�� KRZ�
HYHU�� WKH� SRVVLELOLW\� WKDW� RXU� SDUWLFLSDQWV
UHSRUWHG� RQ� PRUH� %-:� WKH� EHWWHU� WKHLU
ZHOO�EHLQJ� ZDV�� )XUWKHUPRUH�� RWKHU� YDUL�
DEOHV��VXFK�DV�VRFLDO�GHVLUDELOLW\��PD\�DOVR
KDYH� FRQWULEXWHG� WR� WKH� DVVRFLDWLRQV� EH�
WZHHQ� %-:� DQG� ZHOO�EHLQJ�� :H� DW� OHDVW
FRQWUROOHG�IRU�QHXURWLFLVP�DQG�H[WUDYHUVLRQ
WR�H[FOXGH�WKLV�DOWHUQDWLYH�LQWHUSUHWDWLRQ�IRU
WZR� ZHOO�NQRZQ� FRUUHODWHV� RI� %-:� DQG
ZHOO�EHLQJ�� /RQJLWXGLQDO� VWXGLHV� ZKLFK
WDNH� LQWR� DFFRXQW� DGGLWLRQDO� DOWHUQDWLYH
H[SODQDWLRQV� DUH� QHHGHG� IRU� IXUWKHU� FRU�
URERUDWLRQ�RI�RXU�ILQGLQJV�
7DNHQ� FROOHFWLYHO\�� RXU� GDWD� VXSSRUW� WKH

QRWLRQ� WKDW� WKH� SHUVRQDO� %-:� DFWV� DV� D
EXIIHU� SURWHFWLQJ� ZHOO�EHLQJ� LQ� YDULRXV
VLWXDWLRQV�� ,Q� DOO� RI� RXU� VWXGHQWV�� ZKHWKHU
WKH\� ZHUH� DJJUHVVRUV� RU� YLFWLPV�� D� VWURQJ
MXVW�ZRUOG�EHOLHI�ZDV�DVVRFLDWHG�ZLWK�SRVL�
WLYH�ZHOO�EHLQJ��7KLV�SDWWHUQ�RI�UHVXOWV�LV�LQ
OLQH�ZLWK�WKH�UHDVRQLQJ�WKDW�%-:�FDQ�WULJ�
JHU� GLIIHUHQW� FRSLQJ� SDWWHUQV� LQ� GLIIHUHQW
VLWXDWLRQV�� EXW� WKDW� DOO� RI� WKHVH� FRSLQJ
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PHFKDQLVPV� VHHP� WR�PHGLDWH� WKH� DGDSWLYH
UHODWLRQVKLS�EHWZHHQ�%-:�DQG�ZHOO�EHLQJ�
9LFWLPV� PD\� EODPH� WKHPVHOYHV�� $JJUHV�
VRUV�PD\�MXVWLI\�WKHLU�EHKDYLRU��7KH�UHVXOWV
VHHP�WR�EH�WKH�VDPH�DFURVV�DOO�JURXSV��WKH
VWURQJHU� WKHLU� %-:�� WKH� EHWWHU� WKHLU� ZHOO�
EHLQJ�� )XWXUH� VWXGLHV� VKRXOG� H[DPLQH� WKH
FRSLQJ�SDWWHUQV�PHGLDWLQJ�WKLV�UHODWLRQVKLS
LQ�PRUH�GHWDLO�DQG�VKRXOG�VHHN�WR�HOXFLGDWH
WKH� FRJQLWLRQV� WKDW� DUH� HYRNHG� LQ� VWXGHQWV
KLJK� LQ� SHUVRQDO�%-:�ZKHQ� LQIOLFWLQJ� DJ�
JUHVVLRQ�RQ�RWKHUV��RU�H[SHULHQFLQJ�DJJUHV�
VLRQ�WKHPVHOYHV�
5HFHLYHG�'HFHPEHU���������

5()(5(1&(6
$,.(1��/�6���:(67��6�*���������0XOWLSOH�UHJUHV�

VLRQ�� 7HVWLQJ� DQG� LQWHUSUHWLQJ� LQWHUDFWLRQV�� 6DJH�
/RQGRQ�
%8/0$1��5�-���:2570$1��&�%���������$WWULEX�

WLRQV�RI�EODPH�DQG�FRSLQJ�LQ�WKH��UHDO�ZRUOG���6HYHUH
DFFLGHQW� YLFWLPV� UHDFW� WR� WKHLU� ORW�� -RXUQDO� RI� 3HU�
VRQDOLW\�DQG�6RFLDO�3V\FKRORJ\��������������
&267$��3�7���-U���0F&5$(��5�5���������,QIOXHQFH

RI� H[WUDYHUVLRQ� DQG� QHXURWLFLVP� RQ� VXEMHFWLYH�ZHOO�
EHLQJ�� +DSS\� DQG� XQKDSS\� SHRSOH�� -RXUQDO� RI� 3HU�
VRQDOLW\�DQG�6RFLDO�3V\FKRORJ\��������������
&267$��3�7��� -U���0F&5$(��5�5��� ������5HYLVHG

1(2� 3HUVRQDOLW\� ,QYHQWRU\� �1(2�3,�5�� DQG� 1(2
)LYH�)DFWRU� ,QYHQWRU\� �1(2�)),��� 3URIHVVLRQDO
0DQXDO�� 2GHVVD�� )/�� 3V\FKRORJLFDO� $VVHVVPHQW
5HVRXUFHV�
'$/%(57�� &��� ������ 7KH� ZRUOG� LV� PRUH� MXVW� IRU

PH� WKDQ� JHQHUDOO\�� $ERXW� WKH� 3HUVRQDO� %HOLHI� LQ� D
-XVW�:RUOG�6FDOH
V�YDOLGLW\��6RFLDO�-XVWLFH�5HVHDUFK�
����������
'$/%(57��&���������7KH�MXVWLFH�PRWLYH�DV�D�SHU�

VRQDO� UHVRXUFH��'HDOLQJ�ZLWK� FKDOOHQJHV� DQG�FULWLFDO
OLIH�HYHQWV��1HZ�<RUN��3OHQXP�3UHVV�
'$/%(57�� &��� �����%HOLHIV� LQ� D� MXVW� ZRUOG� DV� D

EXIIHU� DJDLQVW� DQJHU�� 6RFLDO� -XVWLFH� 5HVHDUFK�� ���
��������
'$/%(57�� &��� 6$//$<�� +��� ������ 7KH� MXVWLFH

PRWLYH�LQ�DGROHVFHQFH�DQG�\RXQJ�DGXOWKRRG��2ULJLQV
DQG�FRQVHTXHQFHV��/RQGRQ��8.��5RXWOHGJH�
'$/%(57�� &��� 672(%(5�� -��� ������ %HOLHI� LQ� D

MXVW�ZRUOG�DQG�GLVWUHVV�DW�VFKRRO��6RFLDO�3V\FKRORJ\
RI�(GXFDWLRQ�������������
'$/%(57��&���672(%(5��-���������7KH�SHUVRQDO

EHOLHI� LQ� D� MXVW� ZRUOG� DQG� GRPDLQ�VSHFLILF� EHOLHIV

DERXW�MXVWLFH�DW�VFKRRO�DQG�LQ�WKH�IDPLO\��$�ORQJLWX�
GLQDO�VWXG\�ZLWK�DGROHVFHQWV��,QWHUQDWLRQDO�-RXUQDO�RI
%HKDYLRUDO�'HYHORSPHQW��������������
',(1(5�� (��� (00216�� 5�$��� /$5621�� 5�-��

*5,)),1�� 6��� ������ 7KH� 6DWLVIDFWLRQ� :LWK� /LIH
6FDOH��-RXUQDO�RI�3HUVRQDOLW\�$VVHVVPHQW������������
'=8.$�� -��� '$/%(57�� &��� ������0HQWDO� KHDOWK

DQG� SHUVRQDOLW\� RI� 6ORYDN� XQHPSOR\HG� DGROHVFHQWV�
7KH�LPSDFW�RI�EHOLHI� LQ�D� MXVW�ZRUOG��-RXUQDO�RI�$S�
SOLHG�6RFLDO�3V\FKRORJ\��������������
+$)(5��&�/���������,QYHVWPHQW�LQ�ORQJ�WHUP�JRDOV

DQG� FRPPLWPHQW� WR� MXVW� PHDQV� GULYH� WKH� QHHG� WR
EHOLHYH� LQ� D� MXVW� ZRUOG�� 3HUVRQDOLW\� DQG� 6RFLDO
3V\FKRORJ\�%XOOHWLQ����������������
+$)(5��&�/���&255(<��%��/���������0HGLDWRUV�RI

WKH� UHODWLRQ�RI�EHOLHIV� LQ�D� MXVW�ZRUOG�DQG�HPRWLRQDO
UHVSRQVHV� WR� QHJDWLYH� RXWFRPHV�� 6RFLDO� -XVWLFH� 5H�
VHDUFK��������������
+¹(%®©.29¢��0���������-D]\N�D�RVREQRVW��3ÍWL�

IDNWRURYÂ�VWUXNWXUD�SRSLVX�RVREQRVWL��%UQR��9\GDYD�
WHOVWYÎ�0DVDU\NRY\�XQLYHU]LW\�D�3V\FKRORJLFNÞ�ÛVWDY
$9�©5�
.$00$11��5��� )/(77��5��� ������$IIHFWRPHWHU

���$�VFDOH�WR�PHDVXUH�FXUUHQW�OHYHO�RI�JHQHUDO�KDSSL�
QHVV��$XVWUDOLDQ�-RXUQDO�RI�3V\FKRORJ\��������������
.2/¢¹�� 0��� ������ %ROHVW� {LNDQRYÂQÎ� >6XIIHULQJ

IURP�EXOO\LQJ@��3UDKD��3RUWÂO�
/(51(5�� 0�-��� ������ 7KH� MXVWLFH� PRWLYH�� 6RPH

K\SRWKHVHV� DV� WR� LWV� RULJLQV� DQG� IRUPV�� -RXUQDO� RI
3HUVRQDOLW\�����������
/(51(5��0�-���������7KH�EHOLHI�LQ�D�MXVW�ZRUOG��$

IXQGDPHQWDO�GHOXVLRQ��1HZ�<RUN��3OHQXP�3UHVV�
/,3.86�� ,�0��� '$/%(57�� &��� 6,(*/(5�� ,�&��

������7KH�LPSRUWDQFH�RI�GLVWLQJXLVKLQJ�WKH�EHOLHI�LQ
D� MXVW�ZRUOG� IRU� VHOI� YHUVXV� IRU� RWKHUV�� ,PSOLFDWLRQV
IRU�SV\FKRORJLFDO�ZHOO�EHLQJ��3HUVRQDOLW\�DQG�6RFLDO
3V\FKRORJ\�%XOOHWLQ��������������
2
0225(��$�0���0F*8,5(�� /��� ������ %XOO\LQJ

DW�VFKRRO��'XEOLQ��$�%�&�
2772��.��� '$/%(57��&��� ������ %HOLHI� LQ� D� MXVW

ZRUOG�DQG� LWV� IXQFWLRQV� IRU�\RXQJ�SULVRQHUV�� -RXUQDO
RI�5HVHDUFK�LQ�3HUVRQDOLW\�������������
3$5.(5�� -�*��� $6&+(5�� 6�5�������� 3HHU� UHOD�

WLRQV� DQG� ODWHU� SHUVRQDO� DGMXVWPHQW�� $UH� ORZ�
DFFHSWHG� FKLOGUHQ� DW� ULVN"� 3V\FKRORJLFDO� %XOOHWLQ�
������������
¹®©$1��3��� ������$JUHVLYLWD� D� {LNDQD�PH]L� GÍWPL

>$JJUHVVLRQ�DQG�EXOO\LQJ�LQ�FKLOGUHQ@��3UDKD��3RUWÂO�
5,*%<�� .��� &2;�� ,��� ������ 7KH� FRQWULEXWLRQ� RI

EXOO\LQJ� DW� VFKRRO� DQG� ORZ� VHOI�HVWHHP� WR� DFWV� RI
GHOLQTXHQF\�DPRQJ�$XVWUDOLDQ�WHHQDJHUV��3HUVRQDOLW\
DQG�,QGLYLGXDO�'LIIHUHQFHV��������������
5,*%<�� .��� 6/((�� 3�� 7��� ������ 'LPHQVLRQV� RI

LQWHUSHUVRQDO� UHODWLQJ�DPRQJ�$XVWUDOLDQ�VFKRRO�FKLO�
GUHQ� DQG� WKHLU� LPSOLFDWLRQV� IRU� SV\FKRORJLFDO� ZHOO�
EHLQJ��-RXUQDO�RI�6RFLDO�3V\FKRORJ\�������������
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6ÛKUQ��9�{WÛGLL�MH�SUH]HQWRYDQÞ�YÞVNXP��Y�NWRURP�ERO�RYHURYDQÞ�Y]~DK�YLHU\�Y�VSUDYRGOLYÞ�VYHW
N�DJUHVLL�Y�{NROH��1D�]ÂNODGH�GRWHUDM{ÎFK�YÞVNXPQÞFK�]LVWHQÎ��NWRUÊ�FKDUDNWHUL]XMÛ�YLHUX�Y�VSUD�
YRGOLYÞ�VYHW��966��DNR�FHQQÞ�]GURM�XGU�LDYDMÛFL�SR]LWÎYQX�VXEMHNWÎYQX�SRKRGX�D�NWRUÞ�DVLPLOXMH
QHVSUDYRGOLYRV~��SUH]HQWRYDQÞ�YÞVNXP�WHVWXMH�K\SRWÊ]\���H�����RVREQÂ�YLHUD�Y�VSUDYRGOLYÞ�VYHW
SR]LWÎYQH�NRUHOXMH�VR�VXEMHNWÎYQRX�SRKRGRX�D��H����WHQWR�Y]~DK�SODWÎ�URYQDNR�SUH�REHWH�DNR�DM�SUH
DJUHVRURY��&HONRYR�PR�QR�NRQ{WDWRYD~���H�]LVWHQLD�VÛ�Y�VÛODGH�V�K\SRWÊ]DPL��©ÎP�VLOQHM{LD�EROD
YLHUD�Y�VSUDYRGOLYÞ�VYHW�DGROHVFHQWRY�� WÞP�SULD]QLYHM{LH�EROL�KRGQRW\�LFK�VXEMHNWÎYQHM�SRKRG\�
7RWR� ]LVWHQLH� SODWLOR� DM� YWHG\�� DN� ERO� NRQWURORYDQÞ� HIHNW� QHXURWL]PX� D� H[WUDYHU]LH�� ,PSOLNÂFLH
WÞFKWR� YÞVOHGNRY� VÛ� GLVNXWRYDQÊ� ]� DVSHNWX� ÐDO{LHKR� YÞVNXPX� DJUHVLH�� RKUR]RYDQLD� D� VXE�
MHNWÎYQHM�SRKRG\�


