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ª���È]���½Z´¿Z�¿��½YÁ��cZ ·Z�»�Ä»ZÀ¸�§ÊfyZÀ��,���������������

��ÄnË|y�,É{Y�¼Ì¸��Á��ZÀÆ»�,�Z¯Âm�,�½Y�Â��,Ê^m�����ÊfyZÀ��½Z»�{�Ê�z]�iY������É�Z/f§�

M��]��¯�¼f»�ÊÅÁ�³������½ZËÂn/�¿Y{��{�ª/���Ä]�/��½Z´¿Z/�¿��ÅZ/¯��{�\Ì/����Ä»ZÀ¸/�§�Á{
É{�]�Z¯�Ã�ÁZ�»�,������������
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�ÅÁ�a�Ä»ZÀ¸�§Ã�ÁZ�»�ÉZÅ,���������������
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�´�Zy�a�{Y�§Y�Ê³|¿��dÌ¨Ì¯��]�[Zzf¿Y�É�ÂXe��]��Ä¸n»É�Zf��a�½YÁ��,���������������

ZÌ¿Y��Ì»,Y�Å�,�Ê¿ZÌ]���¹ZÀ°Ì¿,ÄÆ·YÁÊeZÌu,½Z³�»����������Ê/Àf^»�Ê¿Z/»�{�dÌ «YÁ�Ê�z]�iY
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©Ô��Ê�Z¬f»�½Z¿��ÊËÂ�Z¿����Ä¸n»d§��ÌaÉ�Zf§��¹Â¸���{�¾ËÂ¿�ÉZÅ�,��������������
$KPDGLDQ�+DUULV��$� DQG .LDQL��4����������7KH�UHODWLRQVKLS�EHWZHHQ�VRFLDO�VXSSRUW�

DQG�DFDGHPLF�SHUIRUPDQFH�LQ�VHFRQGDU\�VFKRRO�JLUO�VWXGHQWV��7KH�PHGLDWLQJ�UROH�
RI� DPELJXLW\� LQ� DWWLWXGH� WRZDUG� WKH� RSSRVLWH� VH[�� -RXUQDO� RI� &RQWHPSRUDU\�
3V\FKRORJ\�����6SHFLDO�/HWWHU�� ����������7H[W�LQ�3HUVLDQ��

$XVWLQ�� '�� (�� �������� %HQHYROHQW� DQG� KRVWLOH� VH[LVP� GLIIHUHQWLDOO\� SUHGLFWHG� E\�
IDFHWV�RI� ULJKW�ZLQJ� DXWKRULWDULDQLVP�DQG� VRFLDO� GRPLQDQFH�RULHQWDWLRQ�� -RXUQDO�
RI�3HUVRQDOLW\�DQG�,QGLYLGXDO�'LIIHUHQFHV���������������

&DPSEHOO��'�� -�� ��������'HPRJUDSKLF�YDULDEOHV� DV�PRGHUDWRUV�EHWZHHQ�EHQHYROHQW�
VH[LVP� DQG� UHODWLRQVKLS� VDWLVIDFWLRQ�� $YDLODELO� IURP�
KWSV���VFKRODUZRUNV�ZDOGHQX�HGX�GLVVHUWDWLRQV�

'HKJKDQL��0����������7KH�HIILFDF\�RI�VKRUW�WHUP�DQ[LHW\�PRGXODWLQJ�SV\FKRWKHUDS\�
RQ� ORYH� WUDXPD� V\QGURPH� 3K'� WKHVLV�� 'HSDUWPHQW� RI� &OLQLFDO� 3V\FKRORJ\��
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8QLYHUVLW\� RI� 6RFLDO� :HOIDUH� DQG� 5HKDELOLWDWLRQ� 6FLHQFHV�� 7HKUDQ�� �7H[W� LQ�
3HUVLDQ��

'HO� 3DODFLR�*RQ]iOH]�� $��� &ODUN�� '�� $�� DQG� 2¶6XOOLYDQ�� /�� )�� �������� 'LVWUHVV
VHYHULW\� IROORZLQJ� D� URPDQWLF� EUHDNXS� LV� DVVRFLDWHG� ZLWK� SRVLWLYH� UHODWLRQVKLS
PHPRULHV�DPRQJ�HPHUJLQJ�DGXOWV��(PHUJLQJ�$GXOWKRRG�-RXUQDO����������������

)DWROODK]DGHK��1���0LUVHLIL�)DUG��/��6���.D]HPL��0���6DDGDWL��1��DQG�1DYDELQHMDG��6��
��������(IIHFW�RI�PDULWDO�OLIH�HQULFKPHQW�RQ�WKH�EDVLV�RI�FKRLFH�WKHRU\��RQ�TXDOLW\�
RI� PDULWDO� UHODWLRQVKLS� DQG� FRXSOHV
� LQWLPDF\�� 7KH� -RXUQDO� RI� $SSOLHG�
3V\FKRORJ\� ���������������7H[W�LQ�3HUVLDQ��

*ODVVHU��:����������&RXQVHOLQJ�ZLWK�FKRLFH�WKHRU\��7KH�QHZ�5HDOLW\�7KHUDS\��1HZ
<RUN��+DUSHU�&ROOLQV�3XEOLVKHU�

*OLFN��3��DQG�)LVNH��6��7����������7KH�DPELYDOHQW�VH[LVP�LQYHQWRU\��'LIIHUHQWLDWLQJ
KRVWLOH� EHQHYROHQW� VH[LVP� -RXUQDO� RI� 3HUVRQDOLW\� DQG� 6RFLDO� 3V\FKRORJ\��
������������ ����

+DPPRQG�� 0�� '�� DQG� 2YHUDOO�� 1�� &�� �������� 6H[LVP� LQ� LQWLPDWH� FRQWH[WV�� KRZ�
URPDQWLF�UHODWLRQVKLSV�KHOS�H[SODLQ�WKH�RULJLQV�� IXQFWLRQV��DQG�FRQVHTXHQFHV�RI�
VH[LVW� DWWLWXGHV�� ,Q� &�� *�� 6LEOH\� DQG� )�� .�� %DUORZ� �(GV���� 7KH� &DPEULGJH�
+DQGERRN�RI�WKH�3V\FKRORJ\�RI�3UHMXGLFH��&DPEULGJH�8QLYHUVLW\�3UHVV�

+DUYH\�� -�� +�� DQG� 0LOOHU�� (�� '�� �������� /RVV� DQG� WUDXP�� *HQHUDO� DQG� FORVH�
UHODWLRQVKLS� SHUVSHFWLYHV� �VHULHV� LQ� GHDWK�� G\LQJ� DQG� EHUHDYHPHQW��� ��G� (G��
8QLWHG�.LQJGRP��3V\FKRORJ\�3UHVV�

0LU]DQLD��=���1LFNQDP�6KHUEDQL��*�� DQG�+D\\DWL��0�� ��������7KH� HIIHFWLYHQHVV� RI�
UHDOLW\� WKHUDS\� EDVHG� RQ� FKRLFH� WKHRU\� RQ� LQFUHDVLQJ� PDULWDO� VDWLVIDFWLRQ� DQG�
VH[XDO� VHOI�HVWHHP� DQG� UHGXFLQJ� PDULWDO� FRQIOLFWV� LQ� GLYRUFHG ZRPHQ�� 7KH�
-RXUQDO�RI�1HZ�$GYDQFHV�LQ�%HKDYLRUDO�6FLHQFHV� �������������7H[W�LQ�3HUVLDQ��

0RLWD�� *�� DQG� :LHVHU�� 0�� $� �������� 7KH� GLFWDWRUVKLS� RI� ORYH� UHODWLRQVKLSV��
([SORULQJ� WKH� ORYH� PRGHO� LQ� SV\FKRGUDPD� ]HLWVFKULIW� IRU� 3V\FKRGUDPD� DQG�
6R]LRPHWULH�-RXUQDO������� �����

0RVKLULDQ�)DUDKL��6��0���0RVKLULDQ�)DUDKL�6��0��0���$JKDPRKDPPDGLDQ�6KDUEDI��
+��5��DQG�6HSHKUL�6KDPORR��=����������7KH�HIIHFWLYHQHVV�RI�JURXS�UHDOLW\�WKHUDS\�
EDVHG� RQ� FKRLFH� WKHRU\� RQ� TXDOLW\� RI� OLIH� LQ� SHRSOH� ZLWK� DJJUHVVLRQ�� ,UDQLDQ�
-RXUQDO�RI�3V\FKLDWULF�1XUVLQJ��������������7H[W�LQ�3HUVLDQ��

5DMDEL��6�� DQG�$OLPRUDGL��.�� ��������(IIHFWLYHQHVV�RI�FRJQLWLYH�EHKDYLRUDO� WKHUDS\�
RQ� VHOI�FRQFHSW� FODULW\�� GHSUHVVLRQ�� DQ[LHW\� DQG� VWUHVV�� DQG� VHOI�HVWHHP� LQ�
VWXGHQWV� ZLWK� ORYH� WUDXPD� V\QGURPH�� 4XDUWHUO\� -RXUQDO� RI� 3V\FKRORJLFDO�
6WXGLHV� ���������������7H[W�LQ�3HUVLDQ����

5DMDEL�� 6��� -RXNDU�� 0�� DQG� $OLPRUDGL�� .�� �������� 7KH� HIIHFWLYHQHVV� RI� WUDXPD�
VSHFLILF� FRJQLWLYH�EHKDYLRUDO� WKHUDS\� RQ� UHGXFLQJ� ORYH� IRXFHG� V\QGURPHV� LQ�
FROOHJH� VWXGHQWV��%LDQQXDO� -RXUQDO� RI�$SSOLHG�&RXQVHOLQJ�� ������ ������7H[W� LQ�
3HUVLDQ��
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5DPDN�� 1��� *KDHPL�� 0�� DQG� 6DQJDQL�� $�� �������� ,QYHVWLJDWLQJ� FRYHUDOOV��
FRPPXQLFDWLRQ�VNLOOV��DQG�DWWLWXGHV�WRZDUG�WKH�RSSRVLWH�VH[�RI�VLQJOH�JLUOV��)LUVW�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&XOWXUH��3V\FKRSDWKRORJ\�DQG�(GXFDWLRQ��7HKUDQ��
$O�=DKUD�8QLYHUVLW\�7H[W�LQ�3HUVLDQ��

5RVVH�� 5�� %�� �������� 7KH� ORYH� WUDXPD� V\QGURPH�� IUHH� \RXUVHOI� IURP� WKH� SDLQ� RI�
DEURNHQ��3HUVHXV�3XEOLVKLQJ��$�0HPEHU�RI�WKH�3HUVHXV�%RRNV�*URXS�

6DUDEL�� 3��� 3DUYL]L�� )��� .DNDEDUDHH�� .��� %DEDHL� *DUPNKDQL�� 0�� DQG� .DOKRUL�� 1��
�������� (IIHFWLYHQHVV� RI� UHDOLW\� WKHUDS\� RQ� VHOI�HVWHHP� RI� HOGHUO\� FRXSOHV�
DIIOLFWHG�ZLWK�GHSUHVVLRQ��-RXUQDO�RI�5RR\HVK����������������7H[W�LQ�3HUVLDQ��

6DUYJDG��6����������3V\FKRPHWULF�SURSHUWLHV�RI�WKH�DPELYDOHQW�VH[LVP�LQYHQWRU\�IRU�
FROOHJH�VWXGHQWV��3V\FKRORJLFDO 0RGHOV�DQG�0HWKRGV�-RXUQDO���������������7H[W�
LQ�3HUVLDQ��

6KDULDWLSRXU��6���%DUDEDGL��+��DQG�+H\GDUQLD��$����������7KH�HIIHFWLYHQHVV�RI�UHDOLW\�
WKHUDS\� EDVHG� RQ� FKRLFH� WKHRU\� RQ� SV\FKRORJLFDO� FDSLWDO� RI� RUSKDQ� DGROHVFHQW�
JLUOV��-RXUQDO�RI�&RXQVHOLQJ�5HVHDUFK���������������7H[W�LQ�3HUVLDQ��

7DYDVROL�� =��� $JKDPRKDPPDGLQ� 6KHUEDI�� +�� 5��� 6HSHKUL� 6KDPORR�� =�� DQG�
6KDKVDYDUL�� 0�� �������� (IIHFWLYHQHVV� RI� JURXS� UHDOLW\� WKHUDS\� RQ� ORYH� WUDXPD�
V\QGURPH�DQG�RYHUDOO�SHUIRUPDQFH�DVVHVVPHQW�RI�SHRSOH�IDLOHG�HPRWLRQDOO\��7KH�
-RXUQDO�RI�$SSOLHG�3V\FKRORJ\����������������7H[W�LQ�3HUVLDQ��

:DGGHOO��1����������%HWWHU�RII�DORQH"�$PELYDOHQW�VH[LVP�PRGHUDWHV�WKH�DVVRFLDWLRQ�
EHWZHHQ�UHODWLRQVKLS�VWDWXV�DQG�OLIH�VDWLVIDFWLRQ�DPRQJ�KHWHURVH[XDO�ZRPHQ�DQG�
PHQ��-RXUQDO�RI��6H[�5ROHV��������� ��������

<DR��<�:���&KHQ��3�5���/L��&��+��DQG�+DUH��7��$����������&RPELQHG�UHDOLW\ WKHUDS\�
DQG� PLQGIXOQHVV� PHGLWDWLRQ� GHFUHDVH� LQWHUWHPSRUDO� GHFLVLRQDO LPSXOVLYLW\� LQ�
\RXQJ� DGXOWV� ZLWK� ,QWHUQHW� JDPLQJ� GLVRUGHU�� -RXUQDO� RI� &RPSXWHU� LQ� +XPDQ�
%HKDYLRU�����������������



3V\FKRORJLFDO 6WXGLHV�9RO��� ��1R����VSULQJ ����

3V\FKRORJLFDO�6WXGLHV
)DFXOW\�RI�(GXFDWLRQ�DQG�3V\FKRORJ\�� 9RO�����1R��
$O]DKUD�8QLYHUVLW\ 6SULQJ�����

(IIHFWLYHQHVV�RI�5HDOLW\�*URXS�7KHUDS\�RQ $WWLWXGHV�WR�WKH�
2SSRVLWH�6H[�LQ�)HPDOH�6WXGHQWV�ZLWK�ORYH�7UDXPD 6\QGURPH

6DUD�.DULPL���-DYDG�-DKDQ���.DPUDQ�3RXUPRKDPPDG�*KRXFKDQL���

)DWHPHK�$]DGL���0RUWH]D�$OL]DGHK� DQG�<RXVHI�5DQMEDU�6RRGMDQL
�

$EVWUDFW
7KLV� UHVHDUFK�ZDV�DLPHG� WR� LQYHVWLJDWLQJ� WKH�HIIHFWLYHQHVV�RI� UHDOLW\�JURXS�
WKHUDS\�RQ DWWLWXGHV�WR�WKH�RSSRVLWH�VH[�LQ�IHPDOH�VWXGHQWV�ZLWK�ORYH�WUDXPD
V\QGURPH��7KH� UHVHDUFK�ZDV� D� VHPL�H[SHULPHQWDO� RQH�ZLWK� SUHWHVW�SRVWWHVW�
GHVLJQ�DQG�FRQWURO�JURXS��7KH� UHVHDUFK�SRSXODWLRQ� LQFOXGHG�DOO� WKH� IHPDOH�
VWXGHQWV� ZLWK� ORYH� WUDXPD V\QGURPH� � ZKR� UHIHUUHG� WR� ,VODPLF� D]DG�
8QLYHUVLW\� RI� 6KDKUHNRUG¶V� VWXGHQW� DGYLVRU\� FHQWHU LQ������ ��SHRSOH�
VHOHFWHG� LQ� WKH� IRUP� RI� YROXQWDU\� SXUSRVLYH� PHWKRG�� ZHUH� VHOHFWHG� DQG�
UDQGRPO\� DVVLJQHG� WR� H[SHULPHQWDO� DQG� FRQWURO� JURXSV� HDFK� RI� ZKLFK�
LQFOXGHG� ��SHRSOH�� 7KH� VXEMHFWV� RI� WKH� H[SHULPHQWDO� JURXS� UHFHLYHG� WKH�
UHDOLW\�JURXS�WKHUDS\�SURJUDP�GXULQJ�HLJKW�����PLQ�VHVVLRQV� WZLFH D�ZHHN�
7KH�FRQWURO�JURXS�ZDV�SXW�LQ�WKH�ZDLWLQJ�OLVW��$PELYDOHQW�6H[LVP�,QYHQWRU\�
4XHVWLRQQDLUH�*OLFN�	�)LVNH�ZHUH�XVHG�IRU�FROOHFWLQJ�LQIRUPDWLRQ��2QH�ZD\
FRYDULDQFH�DQDO\VLV�ZDV�XVHG�IRU�DQDO\]LQJ�WKH�GDWD��7KH�UHVXOWV�RI�WKH�VWXG\�

�� 0DVWHU� RI� )DPLO\� &RXQVHOLQJ�� $OODPHK� 7DEDWDEDL� 8QLYHUVLW\�� 7HKUDQ�� ,UDQ��
VDUDNDULPL����#JPDLO�FRP
�� 'HSDUWPHQW� RI� (GXFDWLRQDO� 6FLHQFHV� DQG� 3V\FKRORJ\�� )DUKDQJLDQ� 8QLYHUVLW\��
.HUPDQVKDK��,UDQ��MDYDGMDKDQ��#JPDLO�FRP
�� 0DVWHU� VWXGHQW� RI� *HQHUDO� 3V\FKRORJ\�� 6KDQGL]� ,QVWLWXWH� RI� +LJKHU� (GXFDWLRQ��
NDPUDQSV\FKRORJLVW���#JPDLO�FRP
�� 0DVWHU� RI� 3V\FKRPHWULFV�� ,VODPLF� $]DG� 8QLYHUVLW\� RI� 7HKUDQ� &HQWHU�
KDVWL�D]DGL����#\DKRR�FRP
�� 0DVWHU�RI�3V\FKRORJ\�DQG�(GXFDWLRQ�RI�([FHSWLRQDO�&KLOGUHQ��$OODPHK�7DEDWDEDL�
8QLYHUVLW\��7HKUDQ��,UDQ��DOL]DGHK�����#JPDLO�FRP
��� 
&RUUHVSRQGLQJ� $XWKRU�� <RXQJ� DQG� (OLWH� 5HVHDUFKHUV� &OXE� RI� ,VODPLF� $]DG�
8QLYHUVLW\��6KDKUHNRUG�%UDQFK��6KDKUHNRUG��,UDQ��\XVHI������#JPDLO�FRP�
XEPLW�'DWH������������ $FFHSW�'DWH������������
'2,����������SV\����������������
KWWSV���SV\FKVWXGLHV�DO]DKUD�DF�LU�



$EVWUDFWV

UHYHDOHG� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� SRVW�WHVW� VFRUHV� RI� WKH�
H[SHULPHQWDO�DQG�FRQWURO�JURXSV�LQ�WHUPV�RI�WKH�FRPSRQHQWV�RI�DWWLWXGHV�WR�
WKH� RSSRVLWH� VH[�DWWLWXGHV KRVWLOH�	�EHQHYROHQW���5HDOLW\� JURXS� WKHUDS\� RQ�
UHGXFLQJ�WKH�DWWLWXGHV�WR�WKH�RSSRVLWH�VH[�LQ�IHPDOH�VWXGHQWV�ZHUH�HIIHFWLYH�

.H\ZRUGV� /RYH�WUDXPD V\QGURPH��RSSRVLWH�VH[��UHDOLW\�WKHUDS\��VWXGHQWV


