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2YHU� WKH� SDVW� WZR� GHFDGHV�� UHVHDUFKHUV

KDYH� FORVHO\� H[DPLQHG� WKH� UHODWLRQVKLS
EHWZHHQ� SHUVRQDOLW\� W\SHV� DQG� YDULDEOHV

DVVRFLDWHG� ZLWK� VRFLDO� SK\VLTXH� DQ[LHW\
DQG�ERG\�LPDJH�GLVVDWLVIDFWLRQ�>H�J���HDWLQJ
GLVRUGHU� �('��� REHVLW\�� %RG\�0DVV� ,QGH[
�%0,�� DQG� RYHUZHLJKW� SUHRFFXSDWLRQ@� LQ
VHGHQWDU\� �3RGDU�� +DQQXV�� $OOLN�� �����
&RROH\�� 7RUD\�� ������ %UXPPHWW� HW� DO��
������ DQG� FROOHJH� VWXGHQW� DWKOHWH� SRSXOD�
WLRQV��)XONHUVRQ�HW�DO���������.MHOVDV��$X�
JHVWDG���������5HVXOWV�IURP�WKH�VWXGLHV�WKDW

678',$�36<&+2/2*,&$������������� ��

5(/$7,216+,3�%(7:((1�',0(16,216�2)�

7+(�),9(�)$&725�3(5621$/,7<�02'(/��%2'<�,0$*(

6$7,6)$&7,21�$1'�62&,$/�3+<6,48(�$1;,(7<�,1

&2//(*(�678'(176

6HUGDU�72.���$UNXQ�7$7$5���6XOH\PDQ�/��025$/,�
��6FKRRO�RI�3K\VLFDO�(GXFDWLRQ�DQG�6SRUW��(JH�8QLYHUVLW\

�������,]PLU�7XUNH\
(�PDLO��WRNVHUGDU#JPDLO�FRP

��+DOLF�8QLYHUVLW\�)DFXOW\�RI�/LWHUDWXUH��'HSDUWPHQW�RI�3V\FKRORJ\
.DSWDQSDVD�0K��'DUXODFH]H�&G��1R����2NPH\GDQL���,VWDQEXO���7XUNH\

��6ROR�6DLOLQJ�&OXE��&DUN�%HDFK��$ODFDWL�%HDFK�5HVRUW�&HVPH�
�������,]PLU�7XUNH\

$EVWUDFW��7KLV� VWXG\�ZDV�GHVLJQHG� WR� H[DPLQH� WKH� UHODWLRQVKLS�EHWZHHQ�GLPHQVLRQV�RI� WKH� ILYH
IDFWRU�SHUVRQDOLW\�PRGHO�DQG�ERG\�LPDJH�VDWLVIDFWLRQ�DQG�VRFLDO�SK\VLTXH�DQ[LHW\�LQ�FROOHJH�VWX�
GHQW� DWKOHWHV� DQG� QRQ�DWKOHWHV�� 3DUWLFLSDQWV� ZHUH� ���� FROOHJH� VWXGHQW� DWKOHWHV� DQG� QRQ�DWKOHWHV
UDQJLQJ�LQ�DJH�IURP����WR�����0� �������DQG�6'� ���������7KH�)LYH�)DFWRU�3HUVRQDOLW\�,QYHQWRU\
GHYHORSHG�E\�7DWDU���������WKH�6RFLDO�3K\VLTXH�$Q[LHW\�6FDOH��GHYHORSHG�E\�+DUW�HW�DO���������
DQG�DGDSWHG� LQWR�7XUNLVK�E\�%DOOL�DQG�$VFL� �������� WKH�%RG\�,PDJH�6DWLVIDFWLRQ�4XHVWLRQQDLUH
GHYHORSHG�E\�%HUVFKHLG��:DOVWHU�DQG�%RKUQVWHGW��������DQG�DGDSWHG�LQWR�7XUNLVK�E\�*RNGRJDQ
�������ZHUH� XVHG� DV�PHDVXUHPHQW� GHYLFHV�� ,Q� RUGHU� WR� DQDO\]H� REWDLQHG� GDWD� 3HDUVRQ� SURGXFW�
PRPHQW� FRUUHODWLRQ�DQG�PXOWLSOH� UHJUHVVLRQ�DQDO\VHV�ZHUH� FDUULHG�RXW��:KHQ� WKH� HQWLUH� VDPSOH
ZDV� FRQVLGHUHG� FRUUHODWLRQ� DQDO\VHV� LQGLFDWHG� WKDW� RYHUDOO� VRFLDO� SK\VLTXH� DQ[LHW\� VFRUHV� DUH
DVVRFLDWHG� ZLWK� WKH� H[WUDYHUVLRQ� GLPHQVLRQ� RI� WKH� ILYH� IDFWRU� SHUVRQDOLW\� PRGHO�� &RUUHODWLRQ
DQDO\VHV�DOVR�VKRZHG�WKDW�ERG\�LPDJH�GLVVDWLVIDFWLRQ��ERWK�RYHUDOO�VRFLDO�SK\VLTXH�DQ[LHW\�DQG�LWV
WZR�VXEVFDOHV�DUH�KLJKO\�UHODWHG�WR�WKH�HPRWLRQDO�VWDELOLW\�GLPHQVLRQ�RI�WKH�ILYH�IDFWRU�SHUVRQDOLW\
PRGHO�LQ�WKH�HQWLUH�VDPSOH��:KHQ�GDWD�ZDV�SDUWLWLRQHG�DFFRUGLQJ�WR�DWKOHWLF�VWDWXV�LW�ZDV�IRXQG
WKDW� DOO� ERG\� LPDJH� VDWLVIDFWLRQ� UHODWHG�YDULDEOHV� DUH�KLJKO\� DVVRFLDWHG�ZLWK� HPRWLRQDO� VWDELOLW\
DQG� H[WUDYHUVLRQ� GLPHQVLRQV� LQ� ERWK� WKH� DWKOHWH� DQG� QRQ�DWKOHWH� JURXS�� 5HODWLRQVKLSV� EHWZHHQ
ERG\�LPDJH�VDWLVIDFWLRQ�DQG�H[WUDYHUVLRQ�ZHUH��KRZHYHU��PRUH�VDOLHQW�LQ�WKH�FROOHJH�QRQ�DWKOHWH
VWXGHQW�VDPSOH�JURXS��0XOWLSOH�UHJUHVVLRQ�DQDO\VHV�UHYHDOHG�WKDW�RQO\�HPRWLRQDO�VWDELOLW\�ZDV�D
VLJQLILFDQW� SUHGLFWRU� RI� ERG\� LPDJH� �GLV�VDWLVIDFWLRQ� LQ� ERWK� FROOHJH� VWXGHQW� DWKOHWH� DQG� QRQ�
DWKOHWH�VDPSOH�
.H\�ZRUGV��ERG\�LPDJH�GLVVDWLVIDFWLRQ��ILYH�IDFWRU�SHUVRQDOLW\�PRGHO��VRFLDO�SK\VLTXH�DQ[LHW\

&RUUHVSRQGHQFH�DGGUHVV�WR�6HUGDU�72.�
7KLV� DUWLFOH�ZDV� DFFHSWHG� EHIRUH�0D\� ��� ������ LQ

DFFRUGDQFH�ZLWK�SUHYLRXV�SXEOLVKLQJ�UXOHV�



KDYH�DGGUHVVHG�WKHVH�FRQFHUQV�VXJJHVW�WKDW
SHUVRQDOLW\� DQG� VHYHUDO� YDULDEOHV� VXFK� DV
ZHLJKW� SUHRFFXSDWLRQ�� %0,�� ('�� GLHWLQJ
EHKDYLRU�DQG�REHVLW\�DUH�UHODWHG��$�QXPEHU
RI� SHUVRQDOLW\� YDULDEOHV� KDYH� EHHQ� UHFHLY�
LQJ�DWWHQWLRQ�DV�SRWHQWLDOO\�LPSRUWDQW�LQ�WKH
GHYHORSPHQW� RI� WKH� ('�� ,Q� WKLV� UHJDUG�
VHOI�HVWHHP� DQG� SHUIHFWLRQLVP� KDYH� UH�
FHLYHG�D�FRQVLGHUDEOH�DPRXQW�RI�DWWHQWLRQ�
7KHUH�LV�HYLGHQFH�WKDW�ORZ�VHOI�HVWHHP�LV�D
ULVN�IDFWRU�IRU�GHYHORSLQJ�HDWLQJ�SDWKRORJ�
LHV� �*UDEHU� HW� DO��� ������� )DLUEXUQ� HW� DO�
�������KDYH� VWDWHG� WKDW� ORZ� VHOI�HVWHHP� LV
RQH� RI� WKH� PRVW� IUHTXHQWO\� FRQVLGHUHG
SV\FKRORJLFDO�SUHGLVSRVLQJ�IDFWRUV�RI�SHR�
SOH� ZLWK� HDWLQJ� GLVRUGHUV�� )DLUEXUQ� HW� DO�
DOVR�QRWHG�WKDW�WKHUH�LV�RIWHQ�DQ�LQWHUDFWLRQ
EHWZHHQ� SHUIHFWLRQLVP� DQG� HDWLQJ� GLVRU�
GHUV� �ZLWK� WKH� SDWLHQW
V� SHUIHFWLRQLVW� VWDQ�
GDUGV� EHLQJ� DSSOLHG� WR� WKH� DWWHPSWV� WR
FRQWURO�HDWLQJ��VKDSH�DQG�ZHLJKW��DV�ZHOO�DV
WR� RWKHU� DVSHFWV� RI� WKHLU� OLIH� �H�J��� WKHLU
SHUIRUPDQFH� DW� ZRUN� RU� VSRUW��� �S�� �����
+RZHYHU�� WKHUH� DUH� VRPH� FRQIOLFWLQJ� UH�
VXOWV� IRU� WKH� K\SRWKHVLV� WKDW� ORZ� VHOI�
HVWHHP� LV�D� ULVN� IDFWRU� IRU�GHYHORSLQJ�HDW�
LQJ� SUREOHPV�� 7KXV�� &DOODP� DQG� :DOOHU
������� IRXQG� WKDW� QHLWKHU� VHOI�HVWHHP� QRU
SHUIHFWLRQLVP�DW�DJH����KHOSHG�SUHGLFW� WKH
H[WHQW�RI�HDWLQJ�SUREOHPV�DW�DJH�����$V� LV
('�� ERG\� LPDJH� LV� UHODWHG� WR� VHOI�HVWHHP�
$� VWURQJ� DQG� SRVLWLYH� UHODWLRQVKLS� KDYH
DOVR�EHHQ�IRXQG�EHWZHHQ�VHOI�HVWHHP��ERG\
LPDJH�VDWLVIDFWLRQ�DQG�VRPH�SK\VLFDO�PHD�
VXUHV� LQ� FROOHJH�PHQ� DQG�ZRPHQ� �7RN� HW
DO��� ������&RKDQH�� %RURZLHFNL��2OLYDUGLD�
������
$V�ZHOO�DV�ZLWK�VSHFLILF�SHUVRQDOLW\�WUDLWV

OLNH� VHOI�HVWHHP� DQG� SHUIHFWLRQLVP�� VRFLDO
SK\VLTXH� DQ[LHW\� UHODWHG� YDULDEOHV� DUH
DVVRFLDWHG� ZLWK� PRUH� EDVLF� SHUVRQDOLW\
WUDLWV� VXFK� DV� WKH� ELJ� ILYH� �H[WUDYHUVLRQ�
QHXURWLFLVP�� DJUHHDEOHQHVV�� FRQVFLHQWLRXV�
QHVV��DQG�RSHQQHVV���$V� WKHVH� WUDLWV� UHSUH�
VHQW� W\SLFDO�� LQGLYLGXDO� UHDFWLRQV� WR� RU

EHKDYLRUDO� H[SUHVVLRQV� RI� D� VLWXDWLRQ� DQG
DUH�VWURQJO\�UHODWHG�WR�GLIIHUHQFHV�LQ�DIIHF�
WLYH� H[SHULHQFH�� LW� LV� SUREDEOH� WKDW� GLIIHU�
HQFHV� LQ� SHUVRQDOLW\� WUDLWV� ZLOO� LQIOXHQFH
WKH� HYDOXDWLYH� GLPHQVLRQ� RI� ERG\� LPDJH
�.YDOHP�HW�DO���������� ,Q�QRQFOLQLFDO�VDP�
SOHV� RI� FROOHJH�ZRPHQ�� D� UHODWLRQVKLS� EH�
WZHHQ� QHXURWLFLVP� DQG� ('� V\PSWRPD�
WRORJ\� DV� ZHOO� DV� D� ODFN� RI� UHODWLRQVKLS
EHWZHHQ� H[WUDYHUVLRQ� DQG� ('� V\PSWR�
PDWRORJ\� KDV� EHHQ� VXJJHVWHG� �-DQ]HQ� HW
DO���������*HLVVOHU��.HOO\��������&HUYHUD�HW
DO��� ������� 6LPLODUO\�� RYHUZHLJKW� SUHRF�
FXSDWLRQ� LV� DOVR� UHODWHG� WR� SHUVRQDOLW\
WUDLWV��HVSHFLDOO\�QHXURWLFLVP�DQG�H[WUDYHU�
VLRQ�� ,Q� D� VWXG\� E\� 5XELQVWHLQ� �������� LW
KDV� EHHQ� IRXQG� WKDW� QRQ�GLHWLQJ� RYHU�
ZHLJKW�ZRPHQ�DUH�VLJQLILFDQWO\�PRUH�QHX�
URWLF� DQG� OHVV� RSHQ�� FRQVFLHQWLRXV�� DJUHH�
DEOH��DQG�H[WUDYHUW�WKDQ�GLHWLQJ�RYHUZHLJKW
ZRPHQ� DQG� QRUPDO� ZHLJKW� ZRPHQ�� +LJK
VFRUHV� RQ� QHXURWLFLVP� SUHGLFWHG� QHJDWLYH
DSSHDUDQFH�HYDOXDWLRQ�LQ�D�VWXG\�E\�'DYLV�
&ODULGJH�� DQG� %UHZHU� ������� DQG� ZHUH
UHODWHG� WR� GLVVDWLVIDFWLRQ� ZLWK� IDFLDO� DS�
SHDUDQFH�LQ�D�VWXG\�E\�7KRPDV�DQG�*ROG�
EHUJ��������
([HUFLVH� DQG� VSRUW�PD\�KDYH� D�PRGHUDW�

LQJ� DIIHFW� RQ� WKH� UHODWLRQVKLS�EHWZHHQ�ELJ
ILYH� SHUVRQDOLW\� WUDLWV� DQG� VRFLDO� SK\VLTXH
DQ[LHW\�UHODWHG�YDULDEOHV��H�J���HDWLQJ�GLVRU�
GHU�� REHVLW\�� %RG\�0DVV� ,QGH[� DQG� RYHU�
ZHLJKW�SUHRFFXSDWLRQ���,Q�SK\VLFDOO\�DFWLYH
VWXGHQWV� .MHOVDV�� $XJHVWDG�� ������� IRXQG
WKDW�QHXURWLFLVP�LV�VWURQJO\�DVVRFLDWHG�ZLWK
('�� ZKLFK� PD\� VWHP� LQ� SDUW� IURP� VHOI�
SUHVHQWDWLRQDO� FRQFHUQV� LQYROYLQJ� SK\�
VLTXH� �/HDU\�� 7FKLYLGMLDQ�� .UD[EHUJHU�
������� (PRWLRQDO� UHDFWLYLW\� EDVHG� RQ� (\�
VHQFN
V� QHXURWLFLVP� VFDOH� KDV� EHHQ� IRXQG
WR� EH� D� SUHGLFWRU� RI�ZHLJKW� SUHRFFXSDWLRQ
DQG�GLHWLQJ�EHKDYLRU�DPRQJ�KLJK�SHUIRUP�
DQFH�IHPDOH�DWKOHWHV��'DYLV���������3K\VL�
FDO� DFWLYLW\� KDV� EHHQ� VKRZQ� WR� EH
QHJDWLYHO\� DVVRFLDWHG� ZLWK� QHXURWLF� WUDLWV
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DQG�SRVLWLYHO\�DVVRFLDWHG�ZLWK�H[WUDYHUVLRQ
�(\VHQFN�HW�DO���������$XJHVWDG��/HYDQGHU�
������'DYLV� HW� DO��� ������&RXUQH\D��+HOO�
VWHQ�� ������� 3K\VLFDOO\� DFWLYH� PHQ� KDYH
UHSRUWHG� EHLQJ� PRUH� VDWLVILHG� ZLWK� WKHLU
ERGLHV� WKDQ� VHGHQWDU\� PHQ�� DQG� QHXURWL�
FLVP� VHHPV� WR� EH� DVVRFLDWHG�ZLWK� D� QHJD�
WLYH�ERG\�SHUFHSWLRQ� LQ�PHQ� �'DYLV�HW�DO��
������
%DVHG�RQ�WKHVH�ILQGLQJV�ZH�H[SHFWHG�WKDW

VHYHUDO�GLPHQVLRQV�RI�WKH�ILYH�IDFWRU�PRGHO
RI�SHUVRQDOLW\�DUH�VWURQJO\�UHODWHG� WR�ERG\
LPDJH� GLVVDWLVIDFWLRQ� DQG� VRFLDO� SK\VLTXH
DQ[LHW\� �� D� VXE�W\SH� RI� VHOI� SUHVHQWDWLRQDO
FRQFHUQ� LQYROYLQJ�SK\VLTXH� �� LQ�ERWK� DWK�
OHWH�DQG�QRQ�DWKOHWH�FROOHJH�VWXGHQWV��7KXV
WKH�SXUSRVH�RI�WKH�VWXG\�LV�WR�H[DPLQH�WKH
UHODWLRQVKLS� EHWZHHQ� ELJ� ILYH� SHUVRQDOLW\
WUDLWV�� VRFLDO� SK\VLTXH� DQ[LHW\� DQG� ERG\
LPDJH�GLVVDWLVIDFWLRQ�

0$7(5,$/�$1'�0(7+2'
6XEMHFWV
7KH� VXEMHFWV� FRPSULVHG� ���� PDOH� �Q�  

�����DQG�IHPDOH��Q� ������FROOHJH�VWXGHQW
DWKOHWHV�IURP�WKH�(JH�8QLYHUVLW\��6FKRRO�RI
3K\VLFDO� (GXFDWLRQ� DQG� 6SRUW� �Q�  � ����
DQG�QRQ�DWKOHWHV��Q� ������IURP�)DFXOW\�RI
6FLHQFH��)DFXOW\�RI�(GXFDWLRQ�DQG�0HGLFDO
6FKRRO� RI� ,]PLU� $WDWXUN� UDQJLQJ� LQ� DJH
IURP� ��� WR� ��� �0�  � ������ DQG� 6'�  
�������
7KH�,QVWUXPHQWV
6RFLDO�3K\VLTXH�$Q[LHW\�6FDOH
7KH� 6RFLDO� 3K\VLTXH� $Q[LHW\� 6FDOH

�63$6�� LV� D� ���LWHP� �� IDFWRU� >)HHOLQJ� RI
'LVFRPIRUW� �)2'��� ([SHFWDWLRQ� RI� 1HJD�
WLYH�(YDOXDWLRQ��(1(�@�VHOI�UHSRUW�LQYHQWR�
U\� WKDW�ZDV�GHVLJQHG�E\�+DOW�HW�DO�� ������
WR�DVVHVV� WKH� WUDLW�RI� VRFLDO�SK\VLTXH�DQ[L�

HW\���DQ[LHW\�DVVRFLDWHG�ZLWK�FRQFHUQV�WKDW
RQH
V� SK\VLTXH� PD\� EH� QHJDWLYHO\� HYDOX�
DWHG�E\�RWKHUV��3DUWLFLSDQWV�UHVSRQGHG�WR�D
ILYH�SRLQW� /LNHUW�W\SH� VFDOH�� 6FRUHV� FDQ
UDQJH� IURP� ��� WR� ���� ZLWK� KLJKHU� YDOXHV
LQGLFDWLQJ� JUHDWHU� 63$�� +DUW� HW� DO�� SUR�
YLGHG�HYLGHQFH�IRU�WKH�LQWHUQDO�FRQVLVWHQF\
RI� WKH� VFDOH� �$OSKD�  � ������� &RQVWUXFW
YDOLGLW\� KDV� DOVR� EHHQ� GHPRQVWUDWHG� E\
+DUW�HW�DO����������ZKR�VKRZHG�WKDW�63$6
VFRUHV� FRUUHODWHG� ZLWK� RWKHU� PHDVXUHV� LQ�
YROYLQJ� HYDOXDWLYH� FRQFHUQV�� 7KH� 6RFLDO
3K\VLTXH� $Q[LHW\� 6FDOH� ZDV� DGDSWHG� LQWR
7XUNLVK�E\�%DOOL�DQG�$VFL��������
%RG\�,PDJH�6DWLVIDFWLRQ�4XHVWLRQQDLUH
,Q�RUGHU�WR�HYDOXDWH�WKH�YROXQWHHU
V�ERG\

LPDJH� VDWLVIDFWLRQ� �%,6�� OHYHO� WKH� %RG\
,PDJH� 6DWLVIDFWLRQ� 4XHVWLRQQDLUH� �%,64�
GHYHORSHG� E\� %HUVFKHLG�� :DOVWHU� DQG
%RKUQVWHGW� ������� ZDV� XVHG�� 7KH� TXHV�
WLRQQDLUH�LQFOXGHV����LWHPV�IRU�IHPDOHV�DQG
���LWHPV�IRU�PDOHV��(DFK�LWHP�LQ�WKLV�TXHV�
WLRQQDLUH� LV�HYDOXDWHG�RQ�D� ILYH�SRLQW�/LN�
HUW� W\SH� VFDOH� �� VWURQJO\� VDWLVILHG� ����
VDWLVILHG������XQGHFLGHG������GLVVDWLVILHG����
DQG�VWURQJO\�GLVVDWLVILHG������7KH�UHOLDELOLW\
RI� WKLV� TXHVWLRQQDLUH� IRU� WKH�7XUNLVK� SRS�
XODWLRQ� ZDV� GHWHUPLQHG� E\� *RNGRJDQ
�������
��)DFWRU�3HUVRQDOLW\�,QYHQWRU\
7R�DVVHVV�VXEMHFWV
�SHUVRQDOLW\�FKDUDFWHU�

LVWLFV� WKH� VKRUW� IRUP� RI� WKH� �� )DFWRU� 3HU�
VRQDOLW\� ,QYHQWRU\� GHYHORSHG� E\� 7DWDU
������� ZDV� XVHG�� 7KLV� LQYHQWRU\� FRQVLVWV
RI� ��� LWHPV� DQG� �� IDFWRUV� �H[WUDYHUVLRQ�
LQWURYHUVLRQ�� DJUHHDEOHQHVV�KRVWLOLW\�� FRQ�
VFLHQWLRXVQHVV�XQGLUHFWHGQHVV�� HPRWLRQDO
VWDELOLW\��RSHQQHVV� WR�H[SHULHQFH�LQWHOOHFW��
(DFK�LWHP�LQ�WKLV�LQYHQWRU\�LV�HYDOXDWHG�RQ
D�ILYH�SRLQW�/LNHUW�W\SH�VFDOH�ZLWK�DQFKRUV
IURP� VWURQJO\� DJUHH� WR� VWURQJO\� GLVDJUHH�
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7DWDU�KDV�SURYLGHG�HYLGHQFH�IRU�WKH�,QYHQ�
WRU\
V�PDLQ� ILYH� IDFWRU� LQWHUQDO� FRQVLVWHQ�
F\�� 7KH� &URQEDFK� $OSKD� &RHIILFLHQW� IRU
PDLQ�ILYH�IDFWRU�UDQJHV�IURP������WR������
6WDWLVWLFDO�0HWKRG
6WDWLVWLFDO� DQDO\VLV� ZDV� FDUULHG� RXW� ZLWK

6366� SURJUDP� IRU� :LQGRZV� ��� YHUVLRQ
����� �6366� ,QF��� &KLFDJR�� ,/�� 86$��� ,Q
RUGHU� WR� DQDO\]H� WKH� GDWD� VHW� 3HDUVRQ
SURGXFW�PRPHQW� FRUUHODWLRQV� DQG�PXOWLSOH
UHJUHVVLRQ�DQDO\VHV�ZHUH�FDUULHG�RXW�

5(68/76
3HDUVRQ� SURGXFW�PRPHQW� FRUUHODWLRQV

ZHUH� FDOFXODWHG� DPRQJ� GLPHQVLRQV� RI� WKH
ILYH� IDFWRU�PRGHO� RI� SHUVRQDOLW\�� ERWK� WKH
RYHUDOO� 63$6
� DQG� LWV� WZR� VXEVFDOHV

VFRUHV� DQG� WKH� %RG\� ,PDJH� 6DWLVIDFWLRQ
4XHVWLRQQDLUH� VFRUH� IRU� WKH� HQWLUH� VDPSOH�
FROOHJH� VWXGHQW� DWKOHWH� DQG� QRQ�DWKOHWH
VDPSOH� VHSDUDWHO\�� 6HYHUDO� SHUVRQDOLW\
GLPHQVLRQV�� HVSHFLDOO\� WKH� QHXURWLFLVP�

HPRWLRQDO� VWDELOLW\�� ZHUH� UHODWHG� WR� ERG\
LPDJH� VDWLVIDFWLRQ� DQG� VRFLDO� SK\VLTXH
DQ[LHW\�
7DEOH���VKRZV�WKH�FRUUHODWLRQ�FRHIILFLHQWV

DPRQJ� ILYH� PDLQ� SHUVRQDOLW\� GLPHQVLRQV�
ERG\� LPDJH� VDWLVIDFWLRQ� DQG� VRFLDO� SK\�
VLTXH� DQ[LHW\�� $V� VKRZQ� LQ� 7DEOH� �� IRXU
RXW� RI� ILYH� SHUVRQDOLW\� GLPHQVLRQV� ZHUH
VLJQLILFDQWO\� UHODWHG� WR� ERG\� LPDJH� VDWLV�
IDFWLRQ� DQG� VRFLDO� SK\VLTXH� DQ[LHW\��1HX�
URWLFLVP�HPRWLRQDO� VWDELOLW\� GLPHQVLRQV
ZHUH�� KRZHYHU�� PRUH� HYLGHQWO\� UHODWHG� WR
WKH�VDPH�YDULDEOHV�
:KHQ� GDWD� ZDV� SDUWLWLRQHG� DFFRUGLQJ� WR

DWKOHWLF� VWDWXV��RQO\� WKH�H[WUDYHUVLRQ�LQWUR�
YHUVLRQ�DQG�2SHQQHVV�WR�([SHULHQFH�,QWHO�
OHFW� GLPHQVLRQV�ZHUH� SRVLWLYHO\� UHODWHG� WR
ERG\� LPDJH� VDWLVIDFWLRQ� DQG� QHJDWLYHO\
UHODWHG� WR� VRFLDO� SK\VLTXH� DQ[LHW\� LQ� WKH
QRQ�DWKOHWH� FROOHJH� VWXGHQW� VDPSOH�� +RZ�
HYHU� QHXURWLFLVP�HPRWLRQDO� VWDELOLW\� ZDV
VWURQJO\� DQG� QHJDWLYHO\� UHODWHG� WR� ERG\
LPDJH��VDWLVIDFWLRQ��DQG��SRVLWLYHO\��UHODWHG
WR� VRFLDO� SK\VLTXH� DQ[LHW\� LQ� WKH� VDPH
JURXS�
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$V� LQ� WKH�QRQ�DWKOHWH� VDPSOH�� LQ� WKH�DWK�
OHWH� VDPSOH� H[WUDYHUVLRQ�LQWURYHUVLRQ� ZDV
SRVLWLYHO\� UHODWHG� WR� ERG\� LPDJH� VDWLVIDF�
WLRQ� DQG� QHJDWLYHO\� UHODWHG� WR� VRFLDO� SK\�
VLTXH� DQ[LHW\�� +RZHYHU� WKLV� UHODWLRQ� ZDV
PRUH� HYLGHQW� LQ� WKH� QRQ�DWKOHWH� VDPSOH�
1HXURWLFLVP�HPRWLRQDO� VWDELOLW\� ZDV� DOVR
QHJDWLYHO\� UHODWHG� WR� ERG\� LPDJH� VDWLVIDF�
WLRQ� DQG� SRVLWLYHO\� UHODWHG� WR� VRFLDO� SK\�
VLTXH�DQ[LHW\��,Q�FRQWUDVW�WR�WKH�QRQ�DWKOHWH
VDPSOH�� FRQVFLHQWLRXVQHVV�XQGLUHFWHGQHVV
ZDV� VOLJKWO\� UHODWHG� WR� RWKHU� PHDVXUHV� LQ
WKH� DWKOHWH� VDPSOH�� 2SHQQHVV� WR� H[SHUL�
HQFH�LQWHOOHFW� GLPHQVLRQV� VKRZHG� QR� UHOD�

WLRQV�ZLWK�RWKHU�PHDVXUHV�LQ�FRQWUDVW�WR�WKH
QRQ�DWKOHWH�VDPSOH�
,Q�RUGHU�WR�GHWHUPLQH�WKH�PRVW�SUHGLFWLYH

SHUVRQDOLW\� GLPHQVLRQ�V�� RI� VRFLDO� SK\�
VLTXH� DQ[LHW\� DQG� ERG\� LPDJH� GLVVDWLVIDF�
WLRQ�LQ�WKH�HQWLUH�VDPSOH��LQ�WKH�DWKOHWH�DQG
QRQ�DWKOHWH�VXEVDPSOHV�PXOWLSOH�UHJUHVVLRQ
WHFKQLTXH�ZDV�XVHG��$OO�SHUVRQDOLW\�GLPHQ�
VLRQV�DQG�WKH�VRFLDO�GHVLUDELOLW\�GLPHQVLRQ
ZHUH� HQWHUHG� LQ� WKH�PRGHO� VLPXOWDQHRXVO\
�(QWHU� PHWKRG��� 7KLV� PRGHO� IDLOHG� WR� DF�
FRXQW� IRU� VLJQLILFDQW� YDULDQFH� LQ� VRFLDO
SK\VLTXH�DQ[LHW\��:KHQ�ERG\�LPDJH��GLV��
VDWLVIDFWLRQ�ZDV�FRQVLGHUHG�DV�D�GHSHQGHQW
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YDULDEOH� WKH� VDPH� PRGHO� FRXOG� H[SODLQ� D
VLJQLILFDQW�DPRXQW�RI�YDULDQFH�LQ�WKH�HQWLUH
VDPSOH�� DFFRXQWLQJ� IRU� ����� $� PRGHO
FRQVLVWLQJ�RI�ILYH�PDLQ�SHUVRQDOLW\�GLPHQ�
VLRQV� DQG� VRFLDO� GHVLUDELOLW\� FRXOG� DOVR
H[SODLQ� VLJQLILFDQW� YDULDQFH� LQ� DWKOHWH� DQG
QRQ�DWKOHWH� VXE�VDPSOHV� DFFRXQWLQJ� IRU
YDULDQFHV� RI� ���� DQG� ���� UHVSHFWLYHO\�
DQG� RQO\� HPRWLRQDO� VWDELOLW\� ZDV� VLJQLIL�
FDQW�

',6&866,21
2I�WKH�SHUVRQDOLW\�GLPHQVLRQV�FRQVLGHUHG

LQ�WKLV�VWXG\��QHXURWLFLVP�HPRWLRQDO�VWDELO�
LW\�ZDV� WKH�PRVW� VWURQJO\� UHODWHG� WR� ERG\
LPDJH� VDWLVIDFWLRQ� DQG� VRFLDO� SK\VLTXH
DQ[LHW\� LQ� ERWK� DWKOHWH� DQG� QRQ�DWKOHWH
VDPSOHV�� 7KHVH� UHVXOWV� FRQILUP� 'DYLV� HW
DO�
V� ������� DUJXPHQW� WKDW� VXJJHVWV� �QHX�
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HW\�DQG�ERG\�LPDJH�VDWLVIDFWLRQ
*URXSV ,QGHSHQGHQW�9DULDEOHV % %HWD 7 5 5�
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6DPSOH
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1HXURWLFLVP���(PRWLRQDO�6WDELOLW\ ������ ������ ������
�
�&RQVWDQW� ������ ������
�
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URWLFLVP� ZDV� D� VLJQLILFDQW� SUHGLFWRU� RI
ERG\� LPDJH� GLVVDWLVIDFWLRQ� LQ� H[HUFLVLQJ
DQG� QRQ�H[HUFLVLQJ� PHQ��� 'DYLV� ������
DOVR� IRXQG� WKDW� HPRWLRQDO� UHDFWLYLW\�EDVHG
RQ� (\VHQFN
V� QHXURWLFLVP� VFDOH� KDV� EHHQ
IRXQG� WR� EH� D� SUHGLFWRU� RI� ZHLJKW� SUHRF�
FXSDWLRQ�DQG�GLHWLQJ�EHKDYLRU�DPRQJ�KLJK
SHUIRUPDQFH� IHPDOH� DWKOHWHV�� $OWKRXJK
WKHUH� KDV� QRW� EHHQ� HQRXJK� HYLGHQFH� WR
VXSSRUW� D� UHODWLRQVKLS� EHWZHHQ� QHXURWL�
FLVP�HPRWLRQDO� VWDELOLW\� DQG� VRFLDO� SK\�
VLTXH�DQ[LHW\�� LW� LV�ZHOO�NQRZQ�WKDW�HDWLQJ
GLVRUGHUV� VXFK� DV� DQRUH[LD� QHUYRVD� DQG
EXOLPLD�QHUYRVD�DUH�KLJKO\�UHODWHG� WR�QHX�
URWLFLVP�HPRWLRQDO� VWDELOLW\� �.MHOVDV�� $X�
JHVWDG��������6PRODFN�HW�DO���������&DVVLQ�
5DQVRQ�� ������� /HDU\� HW� DO�� ������� KDYH
VXJJHVWHG� WKDW� HDWLQJ� SDWKRORJLHV� VWHP� LQ
SDUW� IURP� VHOI�SUHVHQWDWLRQDO� FRQFHUQV� LQ�
YROYLQJ� WKH�SK\VLTXH��%DVHG�RQ� WKLV� DUJX�
PHQW� LW� LV� ORJLFDO� WR� DVVXPH� WKDW� WKH� QHX�
URWLFLVP�HPRWLRQDO� VWDELOLW\� GLPHQVLRQ� RI
WKH� ILYH� IDFWRU� PRGHO� RI� SHUVRQDOLW\� LV
DVVRFLDWHG� ZLWK� VRFLDO� SK\VLTXH� DQ[LHW\
GHVSLWH� WKH� ODFN� RI� UHVHDUFK� ILQGLQJV� VXS�
SRUWLQJ�WKLV�LGHD�
$FFRUGLQJ� WR� WKH� UHVXOW� RI� WKH� SUHVHQW

VWXG\� H[WUDYHUVLRQ�LQWURYHUVLRQ� LV� UHODWHG
WR�ERG\�LPDJH�VDWLVIDFWLRQ�DQG�VRFLDO�SK\�
VLTXH� DQ[LHW\� LQ� ERWK� DWKOHWH� DQG� QRQ�
DWKOHWH�VDPSOHV��+RZHYHU��WKLV�UHODWLRQVKLS
LV� PXFK� PRUH� HYLGHQW� LQ� WKH� QRQ�DWKOHWH
SRSXODWLRQ��9DULRXV�UHVHDUFKHUV�HPSOR\LQJ
WKH� (\VHQFNLDQ� �$UDL�� +LVDPLFKL�� �����
3RWJLHWHU��9HQWHU��������RU�WKH�)LYH�)DFWRU
0RGHO� RI� 3HUVRQDOLW\� �5KRGH�� &RXUQH\D�
%RELFN�� ������ &RXUQH\D�� +HOOVWHQ�� �����
KDYH�IRXQG�H[HUFLVH�DQG�VSRUW�SDUWLFLSDWLRQ
WR� EH� DVVRFLDWHG�ZLWK� KLJKHU� H[WUDYHUVLRQ�
7KHVH� ILQGLQJV� FDQ� H[SODLQ� UHODWLYHO\� ORZ
UHODWLRQVKLS� EHWZHHQ� WKH� H[WUDYHUVLRQ�LQ�
WURYHUVLRQ�DQG�ERGLO\�DWWLWXGHV�PHDVXUHV�LQ
WKH� DWKOHWH� SRSXODWLRQ�� %HFDXVH� DWKOHWHV
QRUPDOO\�VHHP�PRUH�H[WUDYHUWHG�WKDQ�QRQ�
DWKOHWHV�� H[HUFLVH� DQG� VSRUW� SDUWLFLSDWLRQ

KDYH� QRW�PXFK� RI� D�PRGHUDWLQJ� HIIHFW� RQ
WKH� UHODWLRQVKLS� EHWZHHQ� H[WUDYHU�
VLRQ�LQWURYHUVLRQ�DQG�ERG\�LPDJH�VDWLVIDF�
WLRQ�LQ�WKH�DWKOHWH�SRSXODWLRQ�
$OWKRXJK� WKHUH� ZHUH� UHODWLRQVKLSV� EH�

WZHHQ�RSHQQHVV�WR�H[SHULHQFH��ERG\�LPDJH
VDWLVIDFWLRQ�DQG�VRFLDO�SK\VLTXH�DQ[LHW\�LQ
WKH�QRQ�DWKOHWH�VDPSOH��QR�UHODWLRQVKLS�ZDV
REVHUYHG�EHWZHHQ�WKH�VDPH�YDULDEOHV�LQ�WKH
DWKOHWH� VDPSOH�� 2Q� WKH� EDVLV� RI� 5XELQV�
WHLQ
V��������ILQGLQJ�VXJJHVWLQJ�WKDW�RYHU�
ZHLJKW�ZRPHQ�DUH�OHVV�RSHQ�WR�H[SHULHQFH
WKDQ� QRUPDO� ZHLJKW� ZRPHQ�� LW� FDQ� EH� DU�
JXHG� WKDW� SHRSOH� ZLWK� ORZHU� VRFLDO� SK\�
VLTXH� DQ[LHW\� DQG� KLJKHU� ERG\� LPDJH
VDWLVIDFWLRQ�FDQ�EH�PRUH�RSHQ�
,Q� VXPPDU\� WKH� SUHVHQW� UHVXOWV�� DORQJ

ZLWK� WKH�RWKHU� VWXGLHV� H[DPLQLQJ� WKH� UHOD�
WLRQVKLS� EHWZHHQ� ERG\� LPDJH� VDWLVIDFWLRQ
DQG� SHUVRQDOLW\�� LQGLFDWH� WKDW� ERG\� LPDJH
VDWLVIDFWLRQ�DQG�VRFLDO�SK\VLTXH�DQ[LHW\�DUH
DVVRFLDWHG�ZLWK�VHYHUDO�SHUVRQDOLW\�GLPHQ�
VLRQV�� HVSHFLDOO\� QHXURWLFLVP�HPRWLRQDO
VWDELOLW\�� )XUWKHUPRUH�� H[HUFLVH� DQG� VSRUW
SDUWLFLSDWLRQ�PD\�KDYH�D�PRGHUDWLQJ�DIIHFW
RQ�WKLV�UHODWLRQVKLS�
5HFHLYHG�0DUFK���������

5()(5(1&(6
$5$,�� <��� +,6$0,&+,�� 6��� ������ 6HOI�UHSRUWHG

H[HUFLVH� IUHTXHQF\� DQG� SHUVRQDOLW\�� $� SRSXODWLRQ�
EDVHG� VWXG\� LQ� -DSDQ��3HUFHSWXDO� DQG�0RWRU� 6NLOOV�
��������������
$8*(67$'��/�%���/(9$1'(5��6���������3K\VL�

FDO� DFWLYLW\�� PXVFXORVNHOHWDO� SDLQ� DQG� SHUVRQDOLW\
DPRQJ� HPSOR\HHV� RI� D� SULVRQ� DQG� RI� D� SV\FKLDWULF
KRVSLWDO�� 6FDQGLQDYLDQ� -RXUQDO� RI� 0HGLFLQH� DQG
6FLHQFH�LQ�6SRUWV�����������
%5800(77�� %�+��� %$%<$.�� 0�$��� :,/�

/,$06�� 5�%��� %$5()227�� -�&��� &267$�� 3�7��
6,(*/(5��,�&���������1(2�SHUVRQDOLW\�GRPDLQV�DQG
JHQGHU�SUHGLFW� OHYHOV�DQG�WUHQGV�LQ�ERG\�PDVV�LQGH[
RYHU����\HDUV�GXULQJ�PLGOLIH��-RXUQDO�RI�5HVHDUFK�LQ
3HUVRQDOLW\��������������
&$6+�� 7�)��� ������ &RJQLWLYH�EHKDYLRUDO� SHUVSHF�

WLYHV� RQ� ERG\� LPDJH�� ,Q�� 7�)�� &DVK�� 7�� 3UX]LQVN\
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�(GV����%RG\�LPDJH��$�KDQGERRN�RI�WKHRU\��UHVHDUFK
	� FOLQLFDO� SUDFWLFH� �SS�� �������� 1HZ� <RUN�� 7KH
*XLOGIRUG�3UHVV�
&$66,1�� 6�(��� YRQ� 5$1621�� .�0��� ������ 3HU�

VRQDOLW\� DQG� HDWLQJ� GLVRUGHUV�� $� GHFDGH� LQ� UHYLHZ�
&OLQLFDO�3V\FKRORJ\�5HYLHZ��������������
&(59(5$�� 6��� /$+257,*$�� )��� *21=$/(=�

0�$�0���*8$/�� 3��� (67(9(=�� -�,��� $/2162��<��
������1HXURWLFLVP�DQG�ORZ�VHOI�HVWHHP�DV�ULVN�IDFWRUV
IRU� LQFLGHQW�HDWLQJ�GLVRUGHUV� LQ�D�SURVSHFWLYH�FRKRUW
VWXG\��,QWHUQDWLRQDO�-RXUQDO�RI�(DWLQJ�'LVRUGHUV�����
��������
&22/(<��(���725$<��7���������%RG\�LPDJH�DQG

SHUVRQDOLW\� SUHGLFWRUV� RI� HDWLQJ� GLVRUGHU� V\PSWRPV
GXULQJ� WKH� FROOHJH� \HDUV�� ,QWHUQDWLRQDO� -RXUQDO� RI
(DWLQJ�'LVRUGHUV������������
&2851(<$�� .�6��� +(//67(1�� /�0��� �����

3HUVRQDOLW\�FRUUHODWHV�RI�H[HUFLVH�EHKDYLRU��PRWLYHV�
EDUULHUV�DQG�SUHIHUHQFHV��$Q�DSSOLFDWLRQ�RI� WKH� ILYH�
IDFWRU�PRGHO��3HUVRQDOLW\�DQG�,QGLYLGXDO�'LIIHUHQFHV�
���������������
'$9,6��&��� ������%RG\� LPDJH��GLHWLQJ�EHKDYLRUV�

DQG�SHUVRQDOLW\�IDFWRUV��$�VWXG\�RI�KLJK�SHUIRUPDQFH
LQ�DWKOHWHV��,QWHUQDWLRQDO�-RXUQDO�RI�6SRUWV�3V\FKROR�
J\��������������
'$9,6��&���&/$5,'*(��*���%5(:(5��+��������

7KH�WZR�IDFHV�RI�QDUFLVVLVP��3HUVRQDOLW\�G\QDPLFV�RI
ERG\� HVWHHP�� -RXUQDO� RI� 6RFLDO� DQG� &OLQLFDO
3V\FKRORJ\��������������
'$9,6��&���(//,277��6���',211(��0���0,7&+�

(//�� � ,��� ������� �7KH� �UHODWLRQVKLS� �RI� � SHUVRQDOLW\
IDFWRUV� DQG� SK\VLFDO� DFWLYLW\� WR� ERG\� VDWLVIDFWLRQ� LQ
PHQ�� 3HUVRQDOLW\� DQG� ,QGLYLGXDO� 'LIIHUHQFHV�� ���
��������
(<6(1&.��+�-���1,$6��'�.�%���&2;��'�1��������

6SRUW� DQG� SHUVRQDOLW\�� $GYDQFHV� LQ� %HKDYLRXU� 5H�
VHDUFK�DQG�7KHUDS\����������
)$,5%851�� &�*��� &223(5�� =��� 6+$)5$1�� 5��

������&RJQLWLYH�EHKDYLRXU� WKHUDS\� IRU� HDWLQJ�GLVRU�
GHUV��$��WUDQVGLDJQRVWLF��WKHRU\�DQG�WUHDWPHQW��%HKD�
YLRXU�5HVHDUFK�DQG�7KHUDS\��������������
)8/.(5621��-�$���3$0(/$��.�.���/(21��*�5��

'255�� 7��� ������ (DWLQJ�GLVRUGHUHG� EHKDYLRUV� DQG
SHUVRQDOLW\�FKDUDFWHULVWLFV�RI�KLJK�VFKRRO�DWKOHWHV�DQG
QRQDWKOHWHV�� ,QWHUQDWLRQDO� -RXUQDO� RI� (DWLQJ� 'LVRU�
GHUV������������
*(,66/(5�� 7��� .(//<�� ,�:��� ������ %XOLPLF

V\PSWRPDWRORJ\� DQG� SHUVRQDOLW\� IDFWRUV� LQ� D� QRQ�
FOLQLFDO� VDPSOH� �� D� UHSOLFDWLRQ�� 3V\FKRORJLFDO� 5H�
SRUWV��������������
*5$%(5�� -�$��� %522.6�*811�� -��� 3$,.2))�

5�/��� :$55(1�� 0�3��� ������ 3UHGLFWLRQ� RI� HDWLQJ
SUREOHPV��$Q���\HDU�VWXG\�RI�DGROHVFHQW�JLUOV��'HYHO�
RSPHQWDO�3V\FKRORJ\��������������
-$1=(1�� %�/��� 6$./2)6.(�� '�+��� .(//<�

,�:��� � ������ �3HUVRQDOLW\� �DQG� �EXOLPLF� � V\PSWR�

PDWRORJ\�� -RXUQDO� RI� &OLQLFDO� 3V\FKRORJ\�� ���
��������
.-(/6$�� (��� $8*(67$'�� /�%��� ������ *HQGHU�

HDWLQJ� EHKDYLRU�� DQG� SHUVRQDOLW\� FKDUDFWHULVWLFV� LQ
SK\VLFDOO\� DFWLYH� VWXGHQWV� 6FDQGLQDYLDQ� -RXUQDO� RI
0HGLFLQH�DQG�6FLHQFH�LQ�6SRUWV��������������
.9$/(0��,�/���62(67��7���52$/'��+�(���6.2/�

/(%25*��.�&��� ������ 7KH� LQWHUSOD\� RI� SHUVRQDOLW\
DQG�QHJDWLYH�FRPPHQWV�DERXW�DSSHDUDQFH�LQ�SUHGLFW�
LQJ�ERG\�LPDJH��%RG\�,PDJH�������������
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6ÛKUQ��6NÛPDOL�VPH�Y]~DK\�PHG]L�GLPHQ]LDPL�SÅ~IDNWRURYÊKR�PRGHOX�RVREQRVWL��VSRNRMQRV~RX�V
WHOHVQÞP�Y]K�DGRP�D�VRFLÂOQR�I\]LFNRX�DQ[LHWRX�X�Y\VRNR{NROÂNRY��{SRUWRYFRY�D�QH{SRUWRYFRY�
9ÞVNXPX� VD� ]ÛÉDVWQLOR� ���� Y\VRNR{NROÂNRY�� {SRUWRYFRY� DM� QH{SRUWRYFRY�� YR� YHNX� ��� D�� ��
URNRY��0� �������D�6'� ���������$GPLQLVWURYDOL�VPH�3Å~IDNWRURYÞ�RVREQRVWQÞ�LQYHQWÂU��NWRUÞ
]RVWDYLO� 7DWDU� �������� lNÂOX� VRFLÂOQR�I\]LFNHM� DQ[LHW\�� NWRUÛ� Y\WYRULO� +DUW� HW� DO�� ������� D� GR
WXUHÉWLQ\�SUHOR�LOL�%DOOL�D�$VFL��������D�'RWD]QÎN�VSRNRMQRVWL�V�WHOHVQÞP�Y]K�DGRP��NWRUÞ�]RVWD�
YLOL�%HUVFKHLG��:DOVWHU� D�%RKUQVWHGW� ������� D�GR� WXUHÉWLQ\�SUHOR�LO�*RNGRJDQ� ��������=ÎVNDQÊ
ÛGDMH�VPH�DQDO\]RYDOL�3HDUVRQRYÞPL�NRUHOÂFLDPL�D�YLDFQÂVREQÞPL�UHJUHVQÞPL�DQDOÞ]DPL��.RUH�
ODÉQÊ�DQDOÞ]\�XNÂ]DOL���H�Y�FHORP�YÞEHUH�VD�VNÔUH�VRFLÂOQR�I\]LFNHM�DQ[LHW\�VSÂMDOL�V�GLPHQ]LRX
H[WUDYHU]LH� ]�SÅ~IDNWRURYÊKR�PRGHOX�RVREQRVWL��.RUHODÉQÊ�DQDOÞ]\� WDNWLH��XNÂ]DOL�� �H�Y� FHORP
YÞEHUH� QHVSRNRMQRV~� V� WHOHVQÞP� Y]K�DGRP� DNR� DM� FHONRYÂ� VRFLÂOQR�I\]LFNÂ� DQ[LHWD� D� MHM� GYH
VXE{NÂO\� Û]NR� VÛYLVLD� V� GLPHQ]LRX� HPRÉQHM� VWDELOLW\� ]� SÅ~IDNWRURYÊKR� PRGHOX� RVREQRVWL�� 3R
UR]GHOHQÎ� ÛGDMRY� QD� ]ÂNODGH� NULWÊULD� {SRUWRYHF�QH{SRUWRYHF� VPH� ]LVWLOL�� �H� Y� RERFK� VNXSLQÂFK�
{SRUWRYFRY�DM�QH{SRUWRYFRY��Y{HWN\�SUHPHQQÊ�VSÂMDMÛFH�VD�]R�VSRNRMQRV~RX�V�WHOHVQÞP�Y]K�DGRP
Û]NR� VÛYLVLD� V� GLPHQ]LDPL� H[WUDYHU]LH� D� HPRÉQHM� VWDELOLW\�� 9]~DK\� PHG]L� VSRNRMQRV~RX� V� WH�
OHVQÞP�Y]K�DGRP�D�H[WUDYHU]LRX�Y{DN�EROL�QDMYÞUD]QHM{LH�Y�VNXSLQH�QH{SRUWRYFRY��9LDFQÂVREQÊ
UHJUHVQÊ�DQDOÞ]\�XNÂ]DOL���H�VLJQLILNDQWQÞP�LQGLNÂWRURP��QH�VSRNRMQRVWL�V�WHOHVQÞP�Y]K�DGRP�Y
RERFK�VNXSLQÂFK�Y\VNR{NROÂNRY��{SRUWRYFRY�DM�QH{SRUWRYFRY��EROD�OHQ�HPRÉQÂ�VWDELOLWD�


