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$EVWUDFW 

7KLV� VWXG\� DLPV� DW� LGHQWLI\LQJ� GHWHUPLQDQWV� RI� PRWRUF\FOLVWV¶V� DWWLWXGHV� DQG� DQDO\VLQJ� WKHLU� LQIOXHQFHV� RQ� WKH�
RFFXUUHQFH� RI� WUDIILF� DFFLGHQWV� DQG� RIIHQFHV��$� VHOI-UHSRUWHG� TXHVWLRQQDLUH� VXUYH\� ZDV� GLVWULEXWHG� LQ� \HDU� �����
DPRQJ�D�UHSUHVHQWDWLYH�VDPSOH�RI�PRWRUF\FOLVWV�LQ�'HQSDVDU��%DOL��7KH�TXHVWLRQQDLUH�FRQVLVWHG�YDULDEOHV�RI�VRFLR-
HFRQRPLF�IDFWRUV��WKH�XVH�RI�PRWRUF\FOH�DQG�ULGLQJ�KLVWRU\��OHDUQLQJ�PHWKRG�DQG�H[SHULHQFH�RQ�ULGLQJ�PRWRUF\FOHV��
PRWRUF\FOLVW�DWWLWXGHV�DQG� LQYROYHPHQW� LQ� WUDIILF�DFFLGHQWV�DQG�RIIHQFHV��7KH�UHVXOWV� VKRZ� WKDW�DJH�DQG�HGXFDWLRQ�
OHYHO�LQIOXHQFHG�OHDUQLQJ�PHWKRG�DQG�H[SHULHQFHV�YDULDEOHV�ZKLOH�JHQGHU�GLG�RQ�PRWRUF\FOLVWV¶�DWWLWXGH��,Q�DGGLWLRQ��
OHDUQLQJ�PHWKRG�DQG�H[SHULHQFH�DQG�PRWRUF\FOLVWV¶�DWWLWXGHV�RQ�WKH�URDG�ZHUH�WZR�VLJQL¿FDQW� IDFWRUV�UHVSHFWLYHO\�
WKDW�QHJDWLYHO\�DIIHFWHG�PRWRUF\FOLVWV¶�LQYROYHPHQW�LQ�WUDIILF�DFFLGHQWV�DQG�RIIHQFHV��,Q�RWKHU�ZRUGV��DJHV��HGXFDWLRQ�
OHYHO�DQG�JHQGHU�KDYH�VLJQLILFDQW�LQGLUHFW�LQIOXHQFHV�RQ�PRWRUF\FOLVWV¶�LQYROYHPHQW�LQ�WUDIILF�DFFLGHQWV�DQG�RIIHQFHV��
7KH�LQIOXHQFH�RI�JHQGHU�LPSOLHV�WKDW�FRPSDUHG�WR�IHPDOHV��PDOH�PRWRUF\FOLVWV�DUH�PRUH�OLNHO\�WR�IDLO�JLYLQJ�SULRULW\�
DQG�YLRODWH�SDUNLQJ�VLJQV��,Q�FRPSDULVRQ�ZLWK�IHPDOHV��PDOH�PRWRUF\FOLVWV�WKHUHIRUH��DUH�PRUH�OLNHO\�WR�JHW�LQYROYHG�
LQ�WUDIILF�DFFLGHQWV�DQG�RIIHQFHV��,QWHUHVWLQJO\��WKLV�VWXG\�LQGLFDWHG�WKDW�PRWRUF\FOLVWV�ZLWK�D�KLJKHU�HGXFDWLRQ�ZHUH�
QRW�D�JXDUDQWHH�QRW�WR�LQYROYH�LQ�WUDIILF�DFFLGHQWV�DQG�RIIHQFHV�� 

.H\ZRUGV��0RWRUF\FOLVW¶V�DWWLWXGH��URDG�VDIHW\��WUDIILF�DFFLGHQWV��WUDIILF�RIIHQFHV� 

$EVWUDN 

3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�LGHQWLILNDVL�IDNWRU-IDNWRU�SHQHQWX�VLNDS�SHQJHQGDUD�VHSHGD�PRWRU�GDQ�SHQJDUXKQ\D�
WHUKDGDS�WHUMDGLQ\D�SHODQJJDUDQ�GDQ�NHFHODNDDQ�ODOX�OLQWDV��3HQJDPELODQ�GDWD�GLODNXNDQ�SDGD�WDKXQ������GHQJDQ�
PHQ\HEDUNDQ�NXHVLRQHU�NHSDGD�SHQJHQGDUD�VHSHGD�PRWRU�GL�'HQSDVDU��%DOL��.XHVLRQHU�PHPXDW�YDULDEHO-YDULDEHO�
VRVLDO� HNRQRPL�� UHNDP� SHQJJXQDDQ� VHSHGD� PRWRU�� WHNQLN� ODWLKDQ� GDQ� SHQJDODPDQ� EHUNHQGDUD� GHQJDQ� VHSHGD�
PRWRU�� VLNDS�SHQJHQGDUD�PRWRU�GDQ�NHWHUOLEDWDQ� WHUNDLW�SHODQJJDUDQ�GDQ�NHFHODNDDQ�ODOX�OLQWDV��+DVLO�SHQHOLWLDQ�
PHQXQMXNNDQ�EDKZD�XVLD�GDQ�WLQJNDW�SHQGLGLNDQ�EHUSHQJDUXK�NHSDGD�WHNQLN�ODWLKDQ�GDQ�SHQJDODPDQ�EHUNHQGDUD�
VHPHQWDUD� MHQLV�NHODPLQ�EHUSHQJDUXK� �SDGD�VLNDS�SHQJHQGDUD�VHSHGD�PRWRU��7HNQLN� ODWLKDQ�GDQ�EHUNHQGDUD�GDQ�
VLNDS� SHQJHQGDUD� VHSHGD� PRWRU� DGDODK� GXD� IDNWRU� SHQWLQJ� \DQJ� EHUGDPSDN� QHJDWLI� WHUKDGDS� NHWHUOLEDWDQ�
SHQJHQGDUD� VHSHGD� PRWRU� GDODP� SHODQJJDUDQ� GDQ� NHFHODNDDQ� ODOX� OLQWDV�� 8VLD�� WLQJNDW� SHQGLGLNDQ� GDQ� MHQLV�
NHODPLQ�PHPLOLNL� SHQJDUXK� WLGDN� ODQJVXQJ� SDGD� NHWHUOLEDWDQ� SHQJHQGDUD� VHSHGD�PRWRU� GDODP� SHODQJJDUDQ� GDQ�
NHFHODNDDQ� ODOX� OLQWDV�� 3HQJHQGDUD� VHSHGD� PRWRU� SULD�� GLEDQGLQJNDQ� GHQJDQ� ZDQLWD�� PHPSXQ\DL� NHPXQJNLQDQ�
XQWXN� WLGDN� PHPEHULNDQ� SULRULWDV� NHSDGD� SHQJHQGDUD� EHUPRWRU� ODLQQ\D� GDQ� SHODQJJDUDQ� UDPEX� ODOX� OLQWDV�
�SDUNLU���'HQJDQ�SHUNDWDDQ�ODLQ��SHQJHQGDUD�VHSHGD�PRWRU�ODNL-ODNL�GL�'HQSDVDU��PHPSXQ\DL�NHPXQJNLQDQ�WHUOLEDW�
SHODQJJDUDQ� GDQ� NHFHODNDDQ� ODOX� OLQWDV�� 3HQHOLWLDQ� LQL� MXJD� PHPSHUOLKDWNDQ� EDKZD� SHQJHQGDUD� VHSHGD� PRWRU�
GHQJDQ�SHQGLGLNDQ�WLQJJL�EXNDQ�MDPLQDQ�WLGDN�WHUOLEDW�GDODP�SHODQJJDUDQ�GDQ�NHFHODNDDQ�ODOX�OLQWDV� 

.DWD-NDWD�.XQFL��6LNDS�SHQJHQGDUD� VHSHGD�PRWRU�� NHVHODPDWDQ� MDODQ�� NHFHODNDDQ� ODOX� OLQWDV�� SHODQJJDUDQ� ODOX�
OLQWDV� 

���,QWURGXFWLRQ 

5LVN\� EHKDYLRXU� GHPRQVWUDWHG� E\� PRWRUF\FOLVWV� LQ��
GHYHORSLQJ� FRXQWULHV� PD\� EH� GXH� WR� WKHLU� ODFN� RI��
NQRZOHGJHV� RQ� WUDIILF� UXOHV� DQG� UHJXODWLRQV� DQG� URDG�
VDIHW\� PDWWHUV� �&KDNUDEDUW\�� HW� DO��� ������ $V� DQ�������
H[DPSOH�� IDLOHG� WR� \LHOG� ZHUH� IRXQG� WR� LQIOXHQFH������
PRWRUF\FOH�FDVXDOWLHV�LQ�%DOL��:HGDJDPD������D���7KLV�
LQGLFDWHG� WKDW� URDG� VDIHW\�PHDVXUHV� VXFK� DV� URDG�VLJQV�
DQG�PDUNLQJV�KDYH�QRW�EHHQ�VHOI-HQIRUFLQJ��)HZ�VWXGLHV�
FRQGXFWHG�LQ�,QGRQHVLD�KDYH�DOVR�VKRZQ�WKDW� URDG�XVHU�
EHKDYLRXUV� KLJKO\� FRQWULEXWLQJ� RQ� URDG� DFFLGHQWV�
�,QGULDVWXWL� DQG� 6XOLVWLR�� ������ 5DPOL�� HW� DO��� �������
&RPSUHKHQGLQJ� IDFWRUV� DIIHFWLQJ� ULVN\� EHKDYLRXUV��
VXFK�DV�WUDIILF�UXOH�YLRODWLRQV��WKHUHIRUH�DUH�LPSRUWDQW�WR�
HQFRXUDJH� URDG�VDIHW\� LQ�XUEDQ� URDGV� �-RHZRQR��HW�DO���

�������,Q�DGGLWLRQ�� VRPH�DWWLWXGHV�FRQVLVW�RI� IDLOLQJ� WR�
NHHS� ODQH�� IDLOLQJ� WR� \LHOG�� VSHHGLQJ�� PDLQWDLQLQJ� JDS�
WRR� FORVH�� ULGLQJ� UHFNOHVVO\�� DQG� RYHUWDNLQJ� RQ� WKH�
ZURQJ� VLGH�ZHUH� UHVSRQVLEOH� IRU�PRWRUF\FOH� DFFLGHQWV�
LQ� ,QGRQHVLD�� 7KHVH� NLQGV� RI� DWWLWXGHV� ZHUH� WKH� PRVW�
IUHTXHQW�WUDI¿F�YLRODWLRQ�W\SHV�FRQGXFWHG�DPRQJ�XUEDQ�
PRWRUF\FOLVWV�LQ�,QGRQHVLD��6XVLOR��HW�DO���������� 

0HDQZKLOH��URDG�VDIHW\�LVVXHV�LQFOXGLQJ�DFFLGHQW�UDWHV��
FROOLVLRQ�DQG�DFFLGHQW�ULVNV�KDYH� ORQJ�EHHQ�FRQVLGHUHG�
WR� DVVRFLDWH�ZLWK� ULVN\� EHKDYLRXU�� ,Q� FRPSDULVRQ�ZLWK�
PRWRULVWV�ZLWK�D�ORZ�VFRUH��WKRVH�ZKR�KDG�D�KLJK�VFRUH�
RQ� VHOI-UHSRUWHG� ULVN� EHKDYLRXU� VXUHO\� WHQG� WR��������� �
FRQWLQXDOO\� HQJDJH� LQ� WUDIILF� DFFLGHQWV� �,YHUVHQ� DQG�
5XQGPR�� ������� 7KLV� VWXG\� UHVXOWV� FHUWDLQO\� VKRZHG�
WKDW� DWWLWXGHV� LQIOXHQFLQJ� WKH� SUHGLFWLRQ� RI� EHKDYLRXU��
,Q�WKHRU\��DWWLWXGHV�DUH�SURSHQVLW\�WR�DVVHVV�DQ�LQGLYLGXDO�
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ZLWK�VRPH�GHJUHH�RI�UVVSHFW�RU�GLVUHVSHFW�XVXDOO\�VWDWHG�
LQ�FRJQLWLYH��DIIHFWLYH�DQG�EHKDYLRXUDO�UHVSRQVHV��(DJO\�
DQG�&KDLNHQ�������LQ�,YHUVHQ�DQG�5XQGPR��������� 

,Q� WHUPV�RI� DJH�� JHQGHU� DQG�GULYLQJ�ULGLQJ� H[SRVXUHV��
\RXQJHU� DQG� PDOH� PRWRULVWV� DQG� WKRVH� ZKR� KROG� D��
OLFHQFH�IRU�OHVV�WKDQ����\HDUV�ZHUH�IRXQG�WR�KDYH�PRUH�
QHJDWLYH� DWWLWXGHV� WRZDUGV� WUDIILF� VDIHW\�� ,Q� DGGLWLRQ��
ULVN\�EHKDYLRXUV�ZHUH�IRXQG�WR�KDYH�D�GLUHFW�LPSDFW�RQ�
ERWK� LQYROYHPHQWV� LQ� QHDU� DFFLGHQWV� DQG� LQ� DFFLGHQWV�
E\� ���� RI� WKH� WRWDO� YDULDQFH� �,YHUVHQ� DQG� 5XQGPR��
������� ,Q� GHWDLOV�� WKH� VWXG\� LQYHVWLJDWHG� WKH� HOHPHQWV�
RI� DWWLWXGH� WKDW� VLJQLILFDQWO\� LQIOXHQFLQJ� WUDIILF� ULVN�
EHKDYLRXU�� 7KH� VWXG\� DOVR� FRPSDUHG� WKH� HIIHFW� RI����
LQGLYLGXDOV� ZLWK� KLJK� DQG� ORZ� VFRUH� RQ� WHQGHQF\� IRU�
ULVN� EHKDYLRXU� WRZDUGV� WUDIILF� VDIHW\�� 0RWRULVWV¶�����
DWWLWXGHV� WRZDUGV� URDG� VDIHW\� ZHUH� UHODWHG� ZLWK�������
LQYROYHPHQW� LQ� ULVN\� EHKDYLRXU� SDUWLFXODUO\� YLRODWLQJ�
WUDIILF�UXOHV�DQG�UHJXODWLRQ��H[FHHGLQJ�PD[LPXP�VSHHG�
DQG�GULYLQJ�ULGLQJ�WKRXJKWOHVVO\��,YHUVHQ�DQG�5XQGPR��
������� 

,Q� %DOL� KRZHYHU�� WKH� KLJK� QXPEHUV� RI� URDG� WUDI¿F���
DFFLGHQWV� DQG� LQMXULHV� LQYROYLQJ� PRWRUF\FOHV� ZHUH�
DWWDFKHG� WR�WKHLU� VXSUHPDF\�ZLWKLQ�XUEDQ� WUDQVSRUWDWLRQ�
V\VWHPV�� 7KH� SRWHQWLDO� LQMXU\� UHODWHG� ZLWK� DQ\� WUDI¿F�
DFFLGHQW� LV� XVXDOO\� KLJKHU� IRU�PRWRUF\FOLVWV� DQG� WKHLU�
SLOOLRQV�� PDLQO\� GXH� WR� D� ODFN� RI� SURWHFWLRQ� SURYLGHG�
E\� WKH� SK\VLFDO� VWUXFWXUH� RI� D�PRWRUF\FOH�� 6RPH� SDVW�
VWXGLHV� RQ� URDG� VDIHW\� LQ� %DOL� GHPRQVWUDWHG� WKDW������
PRWRUF\FOLVWV�VLJQLILFDQWO\�WR�LQIOXHQFH�URDG�DFFLGHQWV�
DQG�IDWDOLWLHV��)RU�LQVWDQFH��PRWRUF\FOLVWV�ZHUH�DW�IDXOW�
DQG� IDLOHG� WR�\LHOG�RQ� WZR�DUWHULDO� URDGV� WR�FRQWULEXWH�
PRUH� WKDQ� ���� RI� DFFLGHQWV� �:HGDJDPD� DQG� DQG���
'LVVDQD\DNH�� ����D��� ,Q� 7DEDQDQ� UHJHQF\�� PRWRULVWV�
ZHUH� DW� IDXOW� WR� DIIHFW� DERXW� ����RI�PRWRUF\FOH� IDWDO�
DFFLGHQWV��:HGDJDPD������D���,Q�WHUPV�RI�DJH��\RXQJ�
PRWRULVWV� DJHG� EHWZHHQ� ��� DQG� ��� \HDUV� LQIOXHQFHG�

DERXW�����RI�PRWRUF\FOH� IDWDO�DQG�VHULRXV� LQMXULHV�RQ�
WZR� DUWHULDO� URDGV� LQ� %DOL� �:HGDJDPD�� ����E��� ,Q���
DGGLWLRQ��DJH�ZDV�IRXQG�WR�FRQWULEXWH�WR�DSSUR[LPDWHO\�
����RI�DOO� W\SH�RI�YHKLFOH� IDWDOLWLHV� LQ�%DOL��:HGDJDPD�
DQG�'LVVDQD\DNH�� ����E���7KHVH� SDVW� VWXGLHV� JHQHUDOO\�
VKRZ� WKDW� DJH� DQG� PRWRUF\FOLVWV¶� EHKDYLRXU� ZHUH���
VLJQLILFDQWO\� LQIOXHQFLQJ� IDFWRUV�WR� URDG�DFFLGHQWV�DQG�
LQMXULHV�LQ�%DOL�� 

7KH� VWXG\� DLPV� WR� H[DPLQH� WKH� GHWHUPLQDQWV� RI�����������
PRWRUF\FOLVWV¶V� DWWLWXGHV� DQG� DQDO\VH� WKH� LQIOXHQFH� RI�
WKH� DWWLWXGHV� RQ� WUDIILF� DFFLGHQWV� DQG� RIIHQFHV�� 7KH�
JHQHUDO�K\SRWKHVLV� LV�WKHVH�PRWRUF\FOLVWV¶�DWWLWXGHV�DUH�
LQIOXHQFHG� E\� VRFLR� HFRQRPLF�� WKH� XVH� RI� PRWRUF\FOH�
DQG� ULGLQJ� KLVWRU\��DQG� OHDUQLQJ�PHWKRG�DQG�H[SHULHQFH�
RQ�ULGLQJ�PRWRUF\FOHV�DQG�LI�SURSHUO\�XQGHUVWRRG�KDYH�D�
VLJQLILFDQW�LPSDFW�RQ�WKH�RFFXUHQFH�RI�WUDIILF�DFFLGHQWV�
DQG�RIIHQFHV�LQ�'HQSDVDU��%DOL� 

���'DWD� 

/RFDO�PRWRUF\FOLVWV�LQ�'HQSDVDU�ZHUH�LQIRUPHG�RQ�WKH����
SXUSRVH�RI� WKH� VXUYH\�DQG�DVNHG� IRU� WKHLU�FRRSHUDWLRQ�
WR� WDNH� SDUW� EHIRUH� WKH� VXUYH\� EHJLQV�� $V� WKH� UHVXOWV��
WKHUH� ZHUH� ���� HIIHFWLYH� VDPSOHV� ZHUH� XVHG� IRU� WKLV�
VWXG\�� ,Q� WKLV� VWXG\�� D�'ULYHU� %HKDYLRU�4XHVWLRQQDLUH�
�'%4��ZDV�DGRSWHG�LQ�DFFRUGDQFH�WR�WKH�VWXG\�REMHFWLYH��
7KH� '%4� LV� HPSOR\HG� EHFDXVH� ELDV� GXH� WR� VRFLDOO\����
GHVLUDEOH� UHVSRQGLQJ� LV� IRXQG� UHODWLYHO\� VPDOO� LQ� WKH�
UHVSRQVHV� �/DMXQHQ� DQG�6XPPDOD�� ������� ,Q� DGGLWLRQ��
WKH� YDOLGLW\� RI� WKH� '%4� LV� VLJQLILFDQWO\� UHOHYDQW� IRU�
URDG�VDIHW\�UHVHDUFKHUV�DQG�SUDFWLWLRQHUV�ZKR�H[DPLQLQJ�
ULGLQJ�DWWLWXGHV�RI�D�SRSXODWLRQ�RI��LQWHUHVW��GH�:LQWHU�
DQG�'RGRX��������� 

7KH�TXHVWLRQQDLUH�FRQVLVWHG�VL[����� LWHPV�FRQWDLQLQJ�D�
WRWDO� RI� ��� TXHVWLRQV� DV� VKRZQ� LQ�7DEOH� ��� 7KH� VHOI-
UHSRUW� PHWKRG� ZDV� XVHG� WR� WKLV� VWXG\� EHFDXVH� LW����� �

7DEOH����,WHPV�RQ�TXHVWLRQQDLUH 

1R� ,WHPV )DFWRU 

$� $JH 

 6RFLR�HFRQRPLF 

$� *HQGHU��� �PDOH���� IHPDOH� 

$� (GXFDWLRQ�OHYHO 

$� 0DULWDO�6WDWXV 

$� 1XPEHU�RI�FKLOGUHQ 

$� +RXVHKROG�LQFRPH 

%� <HDUV�RI�H[SHULHQFH�RQ�ULGLQJ�PRWRUF\FOH 

 7KH�XVH�RI�PRWRUF\FOH�DQG�ULGLQJ�KLVWRU\ 

%� <HDUV�RI�OLFHQFH�RZQHUVKLS 

%� 1XPEHU�RI�ZRUNLQJ�GD\V�SHU�ZHHN 

%� 1XPEHU�RI�ZRUNLQJ�KRXUV�SHU�GD\ 

%� 5LGLQJ�D�PRWRUF\FOH�IRU�PDLQ�WULS�SXUSRVH 

%� .LORPHWUHV�WUDYHOOHG�ZLWK�D�PRWRUF\FOH 

&� /HDUQLQJ�WUDIILF�VDIHW\�DW�VFKRRO�FROOHJH 

 /HDUQLQJ�PHWKRG�DQG�H[SHULHQFH�RQ�ULGLQJ�

PRWRUF\FOHV�  

&� 
/HDUQLQJ�WR�ULGH�D�PRWRUF\FOH�DW�VFKRRO�FROOHJH�EHIRUH�

REWDLQLQJ�OLFHQVH 

&� /HDUQLQJ�PHWKRGV�LQ�ULGLQJ�D�PRWRUF\FOH 

&� ,OOHJDO�ULGLQJ��ZLWKRXW�OLFHQVH� 

'� ,QYROYHG�LQ�WUDIILF�DFFLGHQWV�IRU�WKH�SDVW����\HDUV ,QYROYHPHQW�LQ�WUDIILF�DFFLGHQWV�DQG������
RIIHQFHV '� ,QYROYHG�LQ�WUDIILF�RIIHQFHV�IRU�WKH�SDVW���\HDUV 

(�-(��   
6HOI�UHSRUWHG�DWWLWXGHV�RI�PRWRUF\FOLVWV�

ULGLQJ�RQ�WKH�URDG 

)�-)��   ,QGLFDWRU�RI�URDG�VDIHW\�LPSURYHPHQW 
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SURYLGHV� WKH� VDPH� UHVSRQGHQW� ZLWK� VXFK� YDULRXV���� �
DWWLWXGHV� DQG� LV� UHFRUGHG� PRUH� FRQYHQLHQWO\� �5KRGHV�
DQG�3LYLN���������7KLV�PHWKRGRORJ\�ZDV�LQ�OLQH�ZLWK�D�
SDVW� VWXG\� E\� 8OOHEHUJ� DQG� 5XQGPR� ������� VKRZLQJ�
WKDW� LW� LV�DSSURSULDWH� WR�FRQVLGHU� VHOI-UHSRUWHG�GULYLQJ�
ULGLQJ�EHKDYLRXU�DV�LW�VKRZHG�D�VWDEOH�EHKDYLRXU�SDWWHUQ�
DQG� DOVR� SUHGLFWHG� D� FRQVLVWHQW� LQGLFDWRU� RI� ULGLQJ���
EHKDYLRXU�� 

'DWD� UHVSRQGHQWV� FROOHFWHG� LQFOXGH� VRFLR-HFRQRPLF�
IDFWRUV� �$�-$���� WKH� XVH� RI� PRWRUF\FOH� DQG� ULGLQJ��
KLVWRU\� �%�-%���� OHDUQLQJ� PHWKRG� DQG� H[SHULHQFH� RQ�
ULGLQJ� PRWRUF\FOHV� �&�-&���� LQYROYHPHQW� LQ� WUDIILF�
DFFLGHQWV�DQG�RIIHQFHV��'�-'����PRWRUF\FOLVW�DWWLWXGHV�
RQ�WKH�URDG��(�-(������ �DOZD\V�WR��� �QHYHU��DQG�URDG�
VDIHW\�LPSURYHPHQW�LQGLFDWRUV��)�-)������ �H[WUHPHO\�
DJDUHH� WR� �� � H[WUHPHO\� GLVDJUHH���7DEOH� �� VKRZV� DOO�
LWHPV� RQ� TXHVWLRQQDLUH� DQG� QXPEHU� RI� TXHVWLRQV� RQ�
HDFK�LWHP�� 

7KH� DYHUDJH� DJH� RI� WKH� VDPSOH�ZDV� ����� \HDUV� �UDQJH�
��±���\HDUV��FRQVLVWLQJ�RI�����PDOHV�DQG�����IHPDOHV��
%DVHG�RQ�WKH�GDWD��WKH�KLJKHVW�SHUFHQWDJH�RI�DJH�RI�WKH�
UHVSRQGHQW� E\� ������ ZDV� \RXQJ� PRWRUF\FOLVWV� �L�H�
EHWZHHQ����DQG����\HDUV���IROORZHG�ZLWK�DJHV�EHWZHHQ�
��� DQG� ��� \HDUV� DQG� DERYH� ��� \HDUV� E\� ������ DQG�
������ UHVSHFWLYHO\�� 0HDQZKLOH�� PDOH� DQG� IHPDOH���
UHVSRQGHQWV�ZHUH�UHODWLYHO\�HTXDO�E\�������DQG�������
UHVSHFWLYHO\�� 7KH� HGXFDWLRQ� OHYHO� RI� WKH� UHVSRQGHQW�
ZDV� GRPLQDWHG� ZLWK� JUDGXDWHG� IURP� FROOHJHV� RU������
XQLYHUVLWLHV�E\��������IROORZHG�ZLWK�WKRVH�ZKR�SDVVHG�
VHQLRU� KLJK� VFKRRO� E\� ������ZKLOH� WKRVH�ZKR� SDVVHG�
HOHPHQWDU\� VFKRRO� DQG� MXQLRU� KLJK� VFKRROV�ZHUH� ERWK�
UHODWLYHO\�HTXDO�E\�����7KHUH�ZHUH��������������DQG�
�������������UHVSRQGHQWV�ZHUH�QRW�LQYROYHG�LQ�WUDIILF�
DFFLGHQWV� DQG�RIIHQFHV� GXULQJ� WKH� ODVW� ��� \HDUV��0RVW�
RI�WUDIILF�RIIHQFHV�LQFOXGHG�ULGLQJ�PRWRUF\FOHV�ZLWKRXW�
ZHDULQJ� KHOPHWV�� ULGLQJ� ZLWKRXW� OLFHQVH� DQG� ZLWK����
H[SLUHG�OLFHQVHV�� 

+\SRWKHVLVHG�PRGHOV� DUH� LQLWLDOO\� UHTXLUHG� WR� WHVW� WKH�
UHODWLRQVKLS�DPRQJ�WKH�PHDVXUHV�VKRZQ� LQ�7DEOH���DV�
IROORZV�� 

+��  � 6RFLR-HFRQRPLF� FKDUDFWHULVWLFV� DUH� H[SHFWHG� WR�
LQIOXHQFH�PRWRUF\FOLVWV¶� DWWLWXGHV� ULGLQJ� RQ� WKH�
URDG� DQG� OHDUQLQJ� PHWKRG� DQG� H[SHULHQFH� RQ�
ULGLQJ�PRWRUF\FOHV�� 

+�� � �7KH� XVH� RI�PRWRUF\FOH� DQG� ULGLQJ� KLVWRU\� DUH�
H[SHFWHG� WR� LQIOXHQFH�PRWRUF\FOLVWV¶� DWWLWXGH�RQ�
ULGLQJ� PRWRUF\FOHV� DQG� OHDUQLQJ� PHWKRG� DQG�
H[SHULHQFH�RQ�ULGLQJ�PRWRUF\FOHV�� 

+��  � 0RWRUF\FOLVWV¶� DWWLWXGHV� ULGLQJ� RQ� WKH� URDG� DQG�
OHDUQLQJ� PHWKRG� DQG� H[SHULHQFH� RQ� ULGLQJ�����
PRWRUF\FOHV�DUH�H[SHFWHG�WR�LQIOXHQFH�LQYROYHPHQW�
LQ�WUDIILF�DFFLGHQWV�DQG�RIIHQFHV�� 

���0RGHO�'HYHORSPHQW�DQG�$QDO\VLV 

����3ULQFLSDO�&RPSRQHQW�$QDO\VLV��3&$� 

,Q�RUGHU�WR�H[DPLQH�WKH�YDULDEOH�LQFOXVLRQ�LQ�WKH�PRGHO��
HDFK� DWWLWXGH� YDULDEOH� UHSUHVHQWHG� LQ� RUGLQDO� GDWD����� �

FRQWDLQLQJ� ��� TXHVWLRQV� QR� (�-(��� LQ� 7DEOH� �� LV�����
VXEMHFWHG� WR� 3ULQFLSDO� &RPSRQHQW� $QDO\VLV� �3&$���
7KH� PD[LPXP� YDULDQFH� PHWKRG� �090�� LV� XVHG� WR����������
GHWHUPLQH�WKH�PDLQ�FRPSRQHQWV��$V�VKRZQ�LQ�7DEOH����
ORDGLQJ�IDFWRUV�RI�IRXU�REVHUYDWLRQV�LQ�D�JURXS�RI�IDLOHG�
WR�JLYH�RWKHU�SULRULW\�DQG�YLRODWHG�WUDIILF�VLJQ�FRQVLVWLQJ�
TXHVWLRQ� QR� (��� �PDGH�8� WXUQ� GHVSLWH� WKH� YHKLFOH� RQ�
ULJKW�VLGH�DSSURDFKHG���(����IDLOHG�WR�VWRS�RU�JLYH�ZD\�
GHVSLWH�QR�JLYH�ZD\�VLJQ�LV�SUHVHQW���(����IDLOHG�WR�JLYH�
ZD\�DW�URXQGDERXW��DQG�(����SDUNHG�GHVSLWH�µ1R�6WRS�
1R�3DUN� VLJQ¶� LV� SUHVHQW�� DUH� FRQVLGHUHG� VLJQLILFDQW� LQ�
ZKLFK� WKH� YDULDQFHV� H[SODLQHG� PRUH� WKDQ� ���� DQG��
ORDGLQJ� IDFWRUV� PHDVXUHG� E\� &URQEDFK
� $OSKD� PRUH�
WKDQ����� �+RRSHU��HW�DO����������7KLV�GHPRQVWUDWHV� WKDW�
WKHVH� IRXU� LWHPV� DFKLHYH� UHODWLYH� LQWHUQDO� FRQVLVWHQF\�
YDOXHV� PRUH� WKDQ� ������7DEOH� �� VKRZV� DWWLWXGH� IDFWRU�
DQG�LWV�YDULDEOHV�LQFOXGHG�LQ�WKH�PRGHO�GHYHORSPHQW�� 

)XUWKHU�� WKH� DQDO\VLV� LQGLFDWHV� WKHVH� W\SHV� IRUP� RI��� �
DWWLWXGHV� FRQVLVWLQJ� IDLOHG� WR� JLYH� SULRULW\� WR� RWKHU����
PRWRULVWV�ZKLOH�RQ�WKH�URDG�DQG�YLRODWHG�WUDIILF�VLJQV�LQ�
SDUWLFXODU� VWRSSHG�SDUNLQJ� VLJQ� VLJQLILFDQWO\� UHSUHVHQWHG�
FRPPRQ� DWWLWXGHV� RI� PRWRUF\FOLVWV� LQ� 'HQSDVDU�� %DOL��
7KHVH�ILQGLQJV�DUH�VLPLODU�WR�SDVW�VWXGLHV�E\�:HGDJDPD�
�����D�� DQG� :HGDJDPD� DQG� 'LVVDQD\DNH� �����D��
ZKLFK�IRXQG�WKDW�IDLOHG�WR�\LHOG�ZDV�VLJQLILFDQW�IDFWRU�WR�
LQIOXHQFH�PRWRUF\FOH�IDWDO�DFFLGHQWV�DQG�WUDIILF�DFFLGHQWV�
UHVSHFWLYHO\�LQ�%DOL�� 

����&RUUHODWLRQ�DPRQJ�YDULDEOHV��� 

7KH� ELYDULDWH� UHODWLRQVKLSV� EHWZHHQ� SDUWLFLSDQWV¶� VHOI-
UHSRUWHG�VRFLR-HFRQRPLF� IDFWRUV��WKH�XVH�RI�PRWRUF\FOH�
DQG� ULGLQJ� KLVWRU\�� OHDUQLQJ�PHWKRG� DQG� H[SHULHQFH� RQ�
ULGLQJ�PRWRUF\FOHV��LQYROYHPHQW�LQ�WUDIILF�DFFLGHQWV�DQG�
RIIHQFHV� DQG� � PRWRUF\FOLVW� DWWLWXGHV� DUH� SUHVHQWHG� LQ�
7DEOH� ��� 'XH� WR� LQFRPSOHWH� DQVZHU� IRU� %�� DQG� %���
KRZHYHU�� WKHVH� WZR� YDULDEOHV� ZHUH� H[FOXGHG� LQ� WKH��
DQDO\VLV�DQG�VXEVHTXHQWO\�LQ�WKH�PRGHO�GHYHORSPHQWV� 

7DEOH���GHPRQVWUDWHG�WKDW�DOO� LWHPV�RI�VRFLR�HFRQRPLF�
IDFWRU� H[FHSW� JHQGHU� KDYH� SRVLWLYH� DQG� VLJQLILFDQW����
UHODWLRQ� WR� QXPEHU� RI�ZRUNLQJ� GD\V� SHU�ZHHN��*HQGHU�
VWDWLVWLFDOO\�� KDV� QHJDWLYH� DQG� VLJQLILFDQW� DVVRFLDWLRQ�
ZLWK� QXPEHU� RI� ZRUNLQJ� GD\V� SHU� ZHHN�� $OO� VRFLR����
HFRQRPLF� IDFWRUV� H[FOXGLQJ� JHQGHU� KDYH� SRVLWLYH� DQG�
VLJQLILFDQW�UHODWLRQ�WR�QXPEHU�RI�ZRUNLQJ�KRXUV�SHU�GD\�
ZKLOH� JHQGHU� KDV� QR� DVVRFLDWLRQ� ZLWK� QXPEHU� RI����
ZRUNLQJ� KRXUV� SHU� GD\�� )XUWKHU�� DOO� VRFLR� HFRQRPLF�
IDFWRUV�H[FHSW�JHQGHU�DQG�HGXFDWLRQ�OHYHO�KDYH�QHJDWLYH�
DQG�VLJQLILFDQW�FRQQHFWLRQ�ZLWK�ULGLQJ�D�PRWRUF\FOH�IRU�
PDLQ� WULS� SXUSRVH�� 0HDQZKLOH�� JHQGHU� DQG� HGXFDWLRQ�
OHYHO� KDYH� QR� OLQN� ZLWK� ULGLQJ� D� PRWRUF\FOH� IRU� PDLQ�
WULS� SXUSRVH�� ,Q� FRQWUDVW� WR� JHQGHU�� DJH� KDV� D� SRVLWLYH�
DQG� VLJQLILFDQW� DVVRFLDWLRQ� ZLWK� NLORPHWUHV� WUDYHOOHG�
ZLWK�D�PRWRUF\FOH��7KHVH�LQGLFDWH�WKDW�JHQGHU�PD\�KDYH�
OHDVW� RU� QR� VLJQLILFDQW� DVVRFLDWLRQ�ZLWK� D� IDFWRU� RI� WKH�
XVH� RI� PRWRUF\FOH� DQG� ULGLQJ� KLVWRU\�� ,Q� DGGLWLRQ������
HGXFDWLRQ�OHYHO�KDV�QHJDWLYH�DQG�VLJQLILFDQW�DVVRFLDWLRQ�

7DEOH����$WWLWXGHV�YDULDEOHV�VHOHFWLRQ�XVLQJ�3&$ 

1RWH������LQGLFDWHV�YHU\�RIWHQ�WR�����QHYHU�RQ�D��-SRLQW�VFDOH� 
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ZLWK�OHDUQLQJ�WUDIILF�VDIHW\�DW�VFKRRO�FROOHJH��$OO�LWHPV�
RI�VRFLR�HFRQRPLF�IDFWRU�H[FHSW�JHQGHU�DQG�QXPEHU�RI�
FKLOGUHQ� SRVLWLYHO\� DQG� VLJQLILFDQWO\� DVVRFLDWHG� ZLWK�
OHDUQLQJ� WR� ULGH�D�PRWRUF\FOH�DW� VFKRRO�FROOHJH� EHIRUH�
REWDLQLQJ� OLFHQVH�� ,QWHUHVWLQJO\�� DJH� KDV� SRVLWLYH� DQG�
VLJQLILFDQW�DVVRFLDWLRQ�ZLWK�LOOHJDO�ULGLQJ�D�PRWRUF\FOH�
�ZLWKRXW�DQ\�OLFHQVH�� 

$JH�� PDULWDO� VWDWXV� DQG� QXPEHU� RI� FKLOGHUQ� KDYH����� �
QHJDWLYH� DQG� VLJQLILFDQW� DVVRFLDWLRQ�ZLWK� LQYROYHPHQW�
LQ� WUDIILF� DFFLGHQWV� IRU� WKH� SDVW� ��� \HDUV�� ,Q� DGGLWLRQ��
KRXVHKROG� LQFRPH�QHJDWLYHO\�DQG�VLJQLILFDQWO\�UHODWHG�
WR� LQYROYHPHQW� LQ� WUDIILF� RIIHQFH� IRU� WKH� ODVW� �� \HDUV��
7KHVH� LQGLFDWH� WKDW� LQ� JHQHUDO� VRFLR� HFRQRPLF� IDFWRUV�
QHJDWLYHO\�DVVRFLDWHG�ZLWK�ERWK� LQYROYHPHQW� LQ�WUDIILF�
DFFLGHQWV� DQG� RIIHQFHV� LQ� WKH� SDVW�� ,Q� WKH� PHDQWLPH��
QXPEHU�RI�ZRUNLQJ�GD\V�SHU�ZHHN�DQG�ZRUNLQJ�KRXUV�
SHU�GD\��KDYH�SRVLWLYH�DQG�VLJQLILFDQW�DVVRFLDWLRQ�ZLWK�
OHDUQLQJ� WR� ULGH�D�PRWRUF\FOH�DW� VFKRRO�FROOHJH� EHIRUH�
REWDLQLQJ� OLFHQVH� DQG� OHDUQLQJ� PHWKRGV� LQ� ULGLQJ� D��
PRWRUF\FOH�� 1XPEHUV� RI� ZRUNLQJ� GD\V� SHU� ZHHN� DQG�
ZRUNLQJ�KRXUV�SHU�GD\�KRZHYHU��KDYH�QHJDWLYH�DQG�
VLJQLILFDQW� DVVRFLDWLRQ� ZLWK� LQYROYHPHQW� LQ� WUDIILF��
RIIHQFHV� IRU� WKH� ODVW� �� \HDUV�� 0HDQZKLOH�� ULGLQJ� D���
PRWRUF\FOH� IRU� PDLQ� WULS� SXUSRVH� QHJDWLYHO\� DQG�����
VLJQLILFDQWO\�UHODWHG�WR�DOO�OHDUQLQJ�PHWKRG�DQG�H[SHULHQFH�
RQ�ULGLQJ�PRWRUF\FOHV��,Q�FRQWUDVW�WR�OHDUQLQJ�WR�ULGH�D�

7DEOH����3HDUVRQ�FRUUHODWLRQV�DPRQJ�YDULDEOHV 
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PRWRUF\FOH� DW� VFKRRO�FROOHJH� EHIRUH� REWDLQLQJ� OLFHQVH��
OHDUQLQJ� PHWKRGV� LQ� ULGLQJ� D� PRWRUF\FOH� KDV� SRVLWLYH�
DQG� VLJQLILFDQW� DVVRFLDWLRQ�ZLWK� LQYROYHPHQW� LQ� WUDIILF�
RIIHQFHV� IRU� WKH� ODVW���\HDUV��,Q�DGGLWLRQ�� LOOHJDO�ULGLQJ�
ZLWKRXW�D�OLFHQVH�QHJDWLYHO\�DQG�VLJQLILFDQWO\�DVVRFLDWHG�
ZLWK� LQYROYHPHQW� LQ� WUDIILF� DFFLGHQWV� IRU� WKH� SDVW� ���
\HDUV� 

6RFLR�HFRQRPLF�IDFWRUV��VKRZQ�ZLWK�$�-$���JHQHUDOO\�
KDYH�SRVLWLYH�DQG�VLJQLILFDQW�DVVRFLDWLRQ�ZLWK�FRPPRQ�
PRWRUF\FOLVW� DWWLWXGHV� RI� IDLOHG� WR� JLYH� SULRULW\� DQG��
YLRODWHG�SDUNLQJ�VLJQ� �VKRZQ�ZLWK�(��-(���DQG�(�����
0HDQZKLOH�� OHDUQLQJ� PHWKRG� IDFWRUV� KDYH� RQO\� RQH�
LWHP��L�H�� OHDUQHG� ULGLQJ�D�PRWRUF\FOH�ZKLOH�DW� VFKRRO�
FROOHJH� EHIRUH� REWDLQLQJ� D� OLFHQVH�� WKDW� KDYH� SRVLWLYH�
DQG� VLJQLILFDQW� DVVRFLDWLRQ�ZLWK� FRPPRQ�PRWRUF\FOLVW�
DWWLWXGHV�� $Q� LWHP� RI� OHDUQHG� WUDIILF� VDIHW\� ZKLOH� DW�
VFKRRO�FROOHJH� KDV� SRVLWLYH� DQG� VLJQLILFDQW� UHODWLRQ� WR�
PDGH� 8� WXUQ� GHVSLWH� DQRWKHU� YHKLFOH� RQ� ULJKW� VLGH����
DSSURDFKLQJ�� $� SODXVLEOH� H[SODQDWLRQ� IRU� WKLV� LV� WKHVH�
PRWRUF\FOLVWV�KDG�MXVW�VWDUWHG�WR�OHDUQ�ULGLQJ�PRWRUF\FOH�
DW� DJHG� EHORZ� ��� \HDUV� ROG� ZKLOH� DW� VFKRRO�FROOHJH�
�RIILFLDO� DJH� WR� REWDLQ� ULGLQJ� OLFHQVH� LQ� ,QGRQHVLD�����
7KHVH� \RXQJ� DGXOWV� DQG� VWXGHQWV¶� PRWRUF\FOLVWV� KDYH�
EHHQ� LGHQWLILHG� WR� EH�PRUH� OLNHO\� WR� IUHTXHQWO\� YLRODWH�
WUDIILF�UHJXODWLRQV��6XVLOR��HW�DO���������� 

1RWH��� �S������������ �S�������� 
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0HDQZKLOH��LQYROYHPHQW�LQ�WUDIILF�DFFLGHQWV�LQ�WKH�SDVW�
���\HDUV�DQG�WUDIILF�RIIHQFHV�IRU�WKH�ODVW���\HDUV�SRVLWLYHO\�
DQG�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�FRPPRQ�PRWRUF\FOLVW�
DWWLWXGHV��,QWHUHVWLQJO\��WKH�XVH�RI�PRWRUF\FOH�DQG�ULGLQJ�
KLVWRU\� KDG� QR� DVVRFLDWLRQ� DW� DOO� ZLWK� WKHVH� FRPPRQ�
DWWLWXGHV��7KLV�LQGLFDWHV�WKDW�YDULDEOHV�RQ�ULGLQJ�H[SHULHQFHV�
DQG�NLORPHWUHV�WUDYHOOHG�GLG�QRW�KDYH�LPSDFWV�LQ�FKDQJLQJ�
PRWRUF\FOLVWV¶�DWWLWXGHV��)XUWKHU��WKH�PRUH�H[SHULHQFHG�
D�PRWRUF\FOLVW�ZRXOG� QRW� EH� D� JXDUDQWHH� QRW� WR� IDLO� LQ�
JLYLQJ� SULRULW\� DQG� YLRODWH� SDUNLQJ� VLJQV�� $� SODXVLEOH�
H[SODQDWLRQ�IRU�WKLV� LV�WKH�DSSURSULDWH�OLFHQVLQJ�V\VWHP�
LQ� ,QGRQHVLD� PD\� KDYH� QRW� EHHQ� VWULFWO\� LPSOHPHQWHG�
IRU� H[DPSOH� LQ� REWDLQLQJ� GULYLQJ�OLFHQVH� V\VWHP� DQG�
SXQLVKPHQW�IRU�WKH�WUDIILF�RIIHQFHV�� 

:LWK�UHJDUG�WR�WKHVH�FRUUHODWLRQV��DOO�LWHPV�RI�WKH�XVH�RI�
PRWRUF\FOH�DQG�ULGLQJ�KLVWRU\� IDFWRU�� OHDUQLQJ�PHWKRGV�
LQ�ULGLQJ�D�PRWRUF\FOH�DQG�LOOHJDO�ULGLQJ�ZLWKRXW�D�OLFHQVH�
DUH� QRW� XVHG� LQ� WKH� PRGHO� GHYHORSPHQW�� &RQVLGHULQJ�
WKH� 3HDUVRQ� FRUUHODWLRQV� LQ�7DEOH� ��� WKH� LQGHSHQGHQW�
H[RJHQHRXV� YDULDEOHV� FRQVLVW� RI� LWHPV�$�-$���&�-&���
(��-(��� DQG� (���� ZKLOH� WKH� GHSHQGHQW�HQGRJHQRXV�
YDULDEOHV� FRQWDLQ� RI� '�-'��� 7KHVH� YDULDEOHV� DUH����������
VXEVHTXHQWO\�XVHG�IRU�WKH�FRQVWUXFWLRQ�RI�6(0��0HDQZKLOH��
WKH� LQGLFDWRUV� RI� URDG� VDIHW\� LPSURYHPHQW� FRQVLVWLQJ�
LWHPV�)�-)���ZHUH�XVHG�WR�UHFRPPHQG�VXJJHVWLRQV�IRU�
WKLV�VWXG\�� 

����6WUXFWXUDO�(TXDWLRQ�0RGHO��6(0� 

6(0� LV� HPSOR\HG� WR� H[SODLQ� WKH� UHODWLRQVKLSV� DPRQJ�
ODWHQW�K\SRWKHWLFDO�XQREVHUYHG� DQG�REVHUYHG�YDULDEOHV��
/DWHQW�YDULDEOHV�UHPRYH�DOO�PHDVXUHPHQW�HUURUV�WKHUHIRUH�
PRUH� YDOLG� FRHIILFLHQWV� DUH� DWWDLQHG�� ,Q� DGGLWLRQ�� DOO�
FRHI¿FLHQWV� LQ� 6(0� DUH� GHWHUPLQHG� VLPXOWDQHRXVO\�
KHQFH� WKH� VLJQL¿FDQFH� DQG� VWUHQJWK� RI� D� SDUWLFXODU����
UHODWLRQVKLS� ZLWKLQ� WKH� ILQDO� PRGHO� DUH� DEOH� WR� EH�����
HYDOXDWHG��6(0�FDQ�EH� UHJDUGHG�DV�D�JURXSLQJ�RI�WZR�
W\SHV� RI� VWDWLVWLFDO� WHFKQLTXHV� FRPSULVLQJ� IDFWRU������
DQDO\VLV� DQG� VLPXOWDQHRXV� HTXDWLRQ� PRGHOV�� (LWKHU��
H[RJHQRXV�RU�HQGRJHQRXV�YDULDEOH�LQ�6(0�LV�FRQFHGHG�
WR� KDQGOH� LQGLUHFW�� PXOWLSOH�� DQG� UHYHUVH� UHODWLRQVKLSV�
�+DLU��HW�DO���������� 

*RRGQHVV� RI� ILWV� WR� YDOLGDWH� WKH� PRGHO� LV� EDVLFDOO\� D�
FRPSDULVRQ�EHWZHHQ�WKH�IXOO�PRGHO�DQG�WKH�QR�PRGHO�DW�
DOO� �-RUHVNRJ� DQG� 6RUERP�� ������ LQ� +RRSHU�� HW� DO���
������� ,Q� DGGLWLRQ�� &KL-6TXDUH� YDOXH� LV� HPSOR\HG� WR�
PHDVXUH� RYHUDOO� PRGHO� ILW�� 7KLV� YDOXH� VKRZV� WKH��������
GLVFUHSDQFLHV�EHWZHHQ�WKH�VDPSOH�DQG�ILWWHG�FRYDULDQFH�
PDWULFHV��)XUWKHU��WKH�UHODWLYH�FKL�VTXDUH�GHILQHG�DV�WKH�
UDWLR�EHWZHHQ�� � � �DQG�GI��GHJUHH�RI� IUHHGRP�� LV�XVHG�WR�
PHDVXUH�PRGHO�ILW��:KHDWRQ��HW�DO��������DQG�7DEDFKQLFN�
DQG�)LGHOO�������LQ�+RRSHU��HW�DO����������6RPH�LPSRUWDQW�
PHDVXUHV�DUH�DOVR�XVXDOO\�HPSOR\HG�LQFOXGLQJ�1RUPHG�)LW�
,QGH[� �1),��� DQG� &RPSDUDWLYH� )LW� ,QGH[� �&),�������
0HDQZKLOH��/DL� ������� FRQVLGHUHG�3DUVLPRQ\�1RUPHG�
)LW� ,QGH[� �31),�� DV� D� ILW� LQGH[� DQG� SXW� LQ� FULWHULD� WR�
PHDVXUH�JRRGQHVV-RI-ILW� IRU�RYHUDOO�6(0V�DV� VKRZQ� LQ�
7DEOH� ��� ,Q� WKLV� VWXG\�� 6(0� LV� FRQVWUXFWHG� ZLWK� ,%0�
6366�$026�VRIWZDUH��YHUVLRQ������)RU�GHWDLOHG�GLVFXVVLRQV�
RQ�3&$�DQG�6(0� WKH� UHDGHU� LV� UHIHUUHG� WR�+DLU�� HW� DO��
������� 

 

7DEOH���VKRZV�WKH�ILWWHG�PRGHO�RI�WUDIILF�DFFLGHQWV�DQG�
RIIHQFHV�� +DYLQJ� FRPSDUHG� EHWZHHQ� 7DEOHV� �� DQG� ���
WKH�GHYHORSHG�PRGHO�LV�VWDWLVWLFDOO\�DFFHSWDEOH�� 

$V� VKRZQ� LQ� )LJXUH� �� WKH� VWUXFWXUHV� RI� GHYHORSHG���
PRGHO� ZHUH� FRQVWUXFWHG� LQ� DFFRUGDQFH� ZLWK� WKH��������
FRUUHODWLRQV� EHWZHHQ� REVHUYHG� DQG� ODWHQW� YDULDEOHV�� DV�

7DEOH����*RRGQHVV�RI�ILW�IRU�6(0� 

7HVW�6WDWLVWLFV )LW�,QGLFHV ,QGLFDWRU�9DOXH 

$EVROXWH�ILW�WHVW �GI ��� 

  S-YDOXH ������ 

  506($ ������ 

,QFUHPHQWDO�����
ILW�WHVW 

1), 

&), 

%HWZHHQ���DQG����
FORVH�WR���LV�EHWWHU 

%HWZHHQ���DQG����
FORVH�WR���LV�EHWWHU 

3DUVLPRQLRXV���
ILW�WHVW 

31), !���� 

2
F

2
F

)LJXUH����6WDQGDULVHG�SDWK�GLDJUDP�RI�WUDIILF�DFFLGHQWV�DQG�RIIHQFHV�PRGHO� 
 

6RXUFH��/DL������� 
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7DEOH����0RGHO�ILW 

)LW�0HDVXUHV  GI S-YDOXH �������GI 506($ 1), &), 31), 

$FFLGHQW�	�2IIHQFH�0RGHO ������� �� ����� ����� ����� ����� ����� ����� 

2F2F

ZHOO� DV� FRUUHODWLRQV� DPRQJ� ODWHQW� YDULDEOHV�� 7KUHH��
ODWHQW� YDULDEOHV� ZHUH� FRQVWUXFWHG� FRQVLVWLQJ� OHDUQLQJ�
�OHDUQLQJ� PHWKRG� DQG� H[SHULHQFHV� RQ� ULGLQJ����������� �
PRWRUF\FOHV��� DWWLWXGHV� �PRWRUF\FOLVW� DWWLWXGHV� RQ� WKH�
URDG��DQG�&U2II��PRWRUF\FOLVWV¶� LQYROYHPHQW�LQ�WUDIILF�
DFFLGHQWV�DQG�RIIHQFHV�� 

)LJXUH��� VKRZV�D�FRQFHSWXDO�SDWK�PRGHO�RI�PRWRUF\FOH�
DFFLGHQWV� DQG� RIIHQFHV� ZLWK� WKUHH-OHYHO� LQÀXHQWLDO�
SDWKV��7KLV�EHJLQV�ZLWK�VRFLR�HFRQRPLF�FKDUDFWHULVWLFV�
RI�PRWRUF\FOLVWV� LQ�'HQSDVDU� �LWHPV�$�-$��� IROORZHG�
ZLWK� ODWHQW� YDULDEOHV� RI� OHDUQLQJ� DQG� DWWLWXGHV� DQG���
VXEVHTXHQWO\� WR� D� ODWHQW� YDULDEOH� RI� &U2II�� )RU� WKDW�
UHDVRQ��WKH�OHYHOV�RI�&U2II��DWWLWXGH�DQG�OHDUQLQJ�ZHUH�
LGHQWLILHG� DV� HQGRJHQRXV� YDULDEOHV� LQ� 6(0�� ZKLOH��
VRFLR� HFRQRPLF� YDULDEOHV� FRQVLVWLQJ� DJH�� JHQGHU�����
HGXFDWLRQ�OHYHO��PDULWDO�VWDWXV��QXPEHU�RI�FKLOGUHQ�DQG�
KRXVHKROG�LQFRPH�ZHUH�LQGLFDWHG�DV�H[RJHQRXV�YDULDEOHV�� 

$� ODWHQW� YDULDEOH� RI� OHDUQLQJ� LV� GHWHUPLQHG� E\� WZR��
REVHUYHG� YDULDEOHV� RI� &�� �OHDUQLQJ� WUDIILF� VDIHW\� DW�
VFKRRO�FROOHJH��DQG�&�� �OHDUQLQJ� WR�ULGH�D�PRWRUF\FOH�
DW� VFKRRO�FROOHJH� EHIRUH� REWDLQLQJ� WKH� OLFHQVH�� �����
0HDQZKLOH�� DWWLWXGH� LV� PHDVXUHG� E\� IRXU� REVHUYHG��
YDULDEOHV�RI�(��� �PDGH�8�WXUQ�GHVSLWH� WKH� YHKLFOH�RQ�
ULJKW� VLGH� DSSURDFKHG� ��� (��� �IDLOHG� WR� VWRS� RU� JLYH�
ZD\�GHVSLWH�QR�JLYH�ZD\� VLJQ� LV�SUHVHQW���(��� �IDLOHG�
WR� JLYH� ZD\� DW� URXQGDERXW�� DQG� (��� �SDUNHG� GHVSLWH�
µQR� VWRS�QR� SDUN� VLJQ¶� LV� SUHVHQW��� ,Q� DGGLWLRQ�� &U2II�
�PRWRUF\FOLVWV¶� LQYROYHPHQW� LQ� WUDIILF� DFFLGHQWV� DQG�
RIIHQFHV�� LV� TXDQWLILHG� E\� WZR� REVHUYHG� YDULDEOHV� RI�
'���,QYROYHG�LQ�WUDIILF�DFFLGHQWV�IRU�WKH�SDVW����\HDUV��
DQG� '�� �,QYROYHG� LQ� WUDIILF� RIIHQFHV� IRU� WKH� SDVW� ��
\HDUV��� 

7KH�VWDQGDUGLVHG�SDWK�FRHI¿FLHQWV��IDFWRU�ORDGLQJV��DUH�
SUHVHQWHG� LQ� )LJXUH� �� ZKLOH� WKH� XQVWDQGDULVHG��������
FRHIILFLHQWV�DQG�WKHLU�S-YDOXHV�DUH�SUHVHQWHG� LQ�7DEOH����

7KHVH� VWDQGDULVHG� FRHIILFLHQWV� UHSUHVHQW� WKH� DPRXQW�RI�
FKDQJH� LQ� WKH� HQGRJHQHRXV� YDULDEOH� JLYHQ� D� VWDQGDUG�
GHYLDWLRQ� XQLW� FKDQJH� LQ� WKH� H[RJHQHRXV� YDULDEOH��
0HDQZKLOH�� XQVWDQGDUGLVHG� FRHIILFLHQWV� UHSUHVHQW� WKH�
DPRXQW�RI�FKDQJH�LQ�WKH�HQGRJHQHRXV�YDULDEOH�JLYHQ�D�
VLQJOH� UDZ� VFRUH� XQLW� FKDQJH� LQ� WKH� H[RJHQHRXV�������
YDULDEOH� 

)LJXUH���DQG�7DEOH���UHYHDO�WKDW�OHDUQLQJ�PHWKRG�DQG�
H[SHULHQFH� �IDFWRU� ORDGLQJ� � -������� S-YDOXH� � �������
DQG�PRWRUF\FOLVWV�DWWLWXGH�RQ�WKH�URDG��IDFWRU�ORDGLQJ� �
-������� S-YDOXH�  � ������� DUH� WZR� VLJQL¿FDQW� IDFWRUV�
UHVSHFWLYHO\� WKDW� KDYLQJ� QHJDWLYH� LQIOXHQFH� RQ��������
PRWRUF\FOLVWV¶� LQYROYHPHQW� LQ� WUDIILF� DFFLGHQWV� DQG�
RIIHQFHV��%DVHG�RQ�WKH�FROOHFWHG�GDWD������DQG�����RI�
PRWRUF\FOLVWV� KDYH� OHDUQHG� WUDIILF� VDIHW\� ZKLOH� DW�
VFKRRO� DQG� OHDUQHG� WR� ULGH� D� PRWRUF\FOH� ZKLOH� DW�
VFKRRO�FROOHJH� EHIRUH� REWDLQLQJ� WKH� OLFHQVH�� )LJXUH� ��
VXJJHVWV� WKDW� ZKHQ� WKH� PHDVXUHV� RI� OHDUQLQJ� PHWKRG�
DQG� H[SHULHQFH� DQG� PRWRUF\FOLVW� DWWLWXGH� LQFUHDVH� E\�
RQH� XQLW�� PHDVXUHV� RI� LQYROYHPHQW� LQ� LQYROYHPHQW� LQ�
WUDIILF�DFFLGHQWV�DQG�RIIHQFHV�ZRXOG�GHFUHDVH� ERWK�E\�
�����XQLWV�UHVSHFWLYHO\��� 

$V� VKRZQ� LQ�7DEOH� ��� WKH� VWXG\� IRXQG� WKDW� DJH� �$���
DQG�HGXFDWLRQ� OHYHO��$���KDYH�WKHLU�HIIHFW�RQ� OHDUQLQJ�
YDULDEOH�ZKLOH� JHQGHU� �$��� GRHV� RQ� DWWLWXGH� YDULDEOH��
7KHVH� WKUHH� YDULDEOHV� KDYH� GLUHFW� LQIOXHQFHV� RQ�����
OHDUQLQJ�DQG�DWWLWXGH�E\������������DQG������UHVSHFWLYHO\��
,Q�RWKHU�ZRUGV��WKHVH�LQGLFDWH�WKDW�DJH��HGXFDWLRQ�OHYHO�
DQG� JHQGHU� KDYH� VLJQLILFDQW� LQGLUHFW� �QHJDWLYH��������
LQIOXHQFH� RQ� PRWRUF\FOLVWV¶� LQYROYHPHQW� LQ� WUDIILF���
DFFLGHQWV� DQG� RIIHQFHV� WKURXJK� YDULDEOH� ODWHQWV� RI�
OHDUQLQJ� PHWKRG� DQG� H[SHULHQFH� DQG� PRWRUF\FOLVWV¶�
DWWLWXGH� RQ� WKH� URDG�� 7KLV� LV� LQ� OLQH� ZLWK� D� VWXG\� RI�
\RXQJ�PRWRUF\FOLVWV� LQ� 7DLZDQ� IRXQG� WKDW� WKH� GHJUHH�
RI� D� PDOH¶V� VSHHGLQJ� DQG� UXOH� YLRODWLRQ� ZDV������������
VLJQLILFDQWO\�KLJKHU�WKDQ�WKDW�RI�D�IHPDOH��&KHQ�������� 

7DEOH����5HJUHVVLRQ�ZHLJKW�RI�WUDIILF�DFFLGHQWV�DQG�RIIHQFHV�PRGHO� 

3DWK (VWLPDWH S-YDOXH 3DWK (VWLPDWH S-YDOXH 

/HDUQLQJ  $� ����� ������� &U2II  $WWLWXGH -����� ����� 

/HDUQLQJ  $� ����� ������� '�  &U2II ����� ����� 

/HDUQLQJ  $� ����� ����� (��  $WWLWXGH ����� ������ 

$WWLWXGH  $� ����� ����� (��  $WWLWXGH ����� ������ 

$WWLWXGH  $� ����� ������ (��  $WWLWXGH ����� ������ 

$WWLWXGH  $� -����� ����� &�  /HDUQLQJ ����� - 

$WWLWXGH  $� ����� ����� &�  /HDUQLQJ ����� ������ 

$WWLWXGH  /HDUQLQJ ����� ����� (��  $WWLWXGH ����� - 

&U2II  /HDUQLQJ -����� ����� '�  &U2II ����� - 
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<RXQJ� PRWRUF\FOLVWV� LQ� IDFW�� GRPLQDWHG� WKH� DJH����� �
FODVVLILFDWLRQ�RI� WKH�UHVSRQGHQWV� IRU� WKLV�VWXG\��7KLV� LV�
VXSSRUWHG� ZLWK� SDVW� VWXGLHV� ILQGLQJV� WKDW� \RXQJ�������
PRWRUF\FOLVWV� KDYH� EHHQ� FRQVLGHUHG� WR� FRQWULEXWH� RQ�
WUDIILF� DFFLGHQWV� �-RHZRQR� DQG� 6XVLOR�� ������� 7KH����
LQIOXHQFH�RI�JHQGHU� LPSOLHV� WKDW�FRPSDUHG� WR� IHPDOHV��
PDOH� PRWRUF\FOLVWV� DUH� PRUH� OLNHO\� WR� IDLO� WR� JLYH�����
SULRULW\� DQG� YLRODWH� SDUNLQJ� VLJQV��0DOH� PRWRUF\FOLVWV�
LQ�'HQSDVDU� WKHUHIRUH��DUH�PRUH� OLNHO\� WR�JHW� LQYROYHG�
LQ� WUDIILF�DFFLGHQWV�DQG�RIIHQFHV�FRPSDUHG� WR� IHPDOHV��
7KLV� LV�FRQVLVWDQW�ZLWK�SDVW� VWXG\� WKDW� DOVR�GHPRQVWUDWHG�
WKDW� PDOH� PRWRUF\FOLVWV� ZHUH� PRUH� OLNHO\� WR� JHW�������
LQYROYHG� LQ� PRWRUF\FOH� DFFLGHQWV� LQ� FRPSDUVLRQ� WR��
IHPDOHV��:HGDJDPD������E���,QWHUHVWLQJO\��FRQVLGHULQJ�
WKH� GRPLQDWHG� UHVSRQGHQWV� ZHUH� JUDGXDWHG� IURP�����
FROOHJHV� RU� XQLYHUVLWLHV� LQGLFDWLQJ� WKDW� D� KLJKHU������� �
HGXFDWLRQ�ZRXOG�QRW�EH�D�JXDUDQWHH�WKDW�D�PRWRUF\FOLVW�
QRW�WR�LQYROYH�LQ�WUDIILF�DFFLGHQWV�DQG�RIIHQFHV�� 

0HDQZKLOH�� PRWRUF\FOLVWV� LQ� 'HQSDVDU� JHQHUDOO\�
DJUHHG�ZLWK� PRVW� RI� WKH� VXJJHVWHG� UHPHGLDO� PHDVXUHV�
VKRZQ�LQ�7DEOH����LWHPV�)�-)�����7KH\�YHU\�DJUHHG�RQ�
LPSURYHPHQW�RQ�VHYHUDO�EODFNVSRWV�RQ�KLJKZD\�LQ�%DOL�
DQG�PRUH�SURYLVLRQ�RI�SHGHVWULDQ�IDFLOLWLHV��,Q�DGGLWLRQ��
WKH\�DFFHSWHG�LPSURYHPHQW�RQ�URDG�QHWZRUN�DQG�PRUH�
SURYLVLRQ� RQ� IRRWZD\V�� WUDIILF� OLJKWV�� URDG� KXPS� WR��
UHGXFH�VSHHG�LQ�XUEDQ�DUHD�DQG�PRUH�VWULFW�HQIRUFHPHQW�
WR� WUDIILF� RIIHQGHUV�� 7KH\� OHVV� DJUHHG� KRZHYHU�� WR����
LQFUHDVH� WKH� DPRXQW� RI� WUDIILF� WLFNHW� ILQHV� WR� UHGXFH�
WUDIILF� YLRODWLRQV� E\� PRWRUF\FOLVWV�� � ,Q� DGGLWLRQ�� WKH\�
OHVV�DJUHHG�RQ�D� VWDWHPHQW�WKDW� µHQIRUFHPHQW�RI� WUDIILF�
UXOHV�E\�WKH�SROLFH�LQ�%DOL�KDYH�EHHQ�YHU\�HIIHFWLYH��,Q�
JHQHUDO� WKH\� FODLPHG� WKDW� PRVW� IUHTXHQW� URDG� VDIHW\�
SUREOHPV�LQ�'HQSDVDU�FRQVLVWHG�RI�VSHHGLQJ�RIIHQFHV�DQG�
WUDIILF� YLRODWLRQV� �H�J�� UXQ� UHG� OLJKW��� HDVH� RI� REWDLQLQJ�
ULGLQJ�OLFHQVH��WKH�QHHG�IRU�VWULFW�HQIRUFHPHQWV�DQG�WKH�
QHHG�IRU�PRWRUF\FOLVW�DZDUHQHVV�SURJUDPV� 

���&RQFOXVLRQV 

�� 7KLV�VWXG\�KDV�D�UHVWULFWLRQ�DSSOLHG�RQ�VHOI-UHSRUWHG�
RI� PRWRUF\FOLVWV� RQ� WKHLU� LQGHQFH� RI� WUDIILF��������� �
YLRODWLRQV�DQG�RIIHQFHV��7KH�UHVSRQGHQWV�PD\�KDYH�
XQGHU-UHSRUWHG� WKH� RFFXUUHQFH� RI� WKHLU� WUDIILF�����
YLRODWLRQV�DQG�RIIHQFHV� 

�� 7KH� SUHVHQW� VWXG\� LQGLFDWH� WKDW� DJH� DQG� HGXFDWLRQ�
OHYHO� KDYH� WKHLU� HIIHFW� RQ� OHDUQLQJ� PHWKRG� DQG����
H[SHULHQFHV� YDULDEOH� ZKLOH� JHQGHU� GRHV� RQ�������� �
PRWRUF\FOLVWV¶�DWWLWXGH�RQ�WKH�URDG��)XUWKHU��OHDUQLQJ�
PHWKRG�DQG�H[SHULHQFH�DQG�PRWRUF\FOLVWV¶�DWWLWXGHV�
RQ�WKH�URDG�ZHUH�IRXQG�WR�EH�WZR�VLJQL¿FDQW�IDFWRUV�
UHVSHFWLYHO\� WKDW� QHJDWLYHO\� LQIOXHQFHG�PRWRUF\FOLVWV¶�
LQYROYHPHQW�LQ�WUDIILF�DFFLGHQWV�DQG�RIIHQFHV�� 

�� 0DOH�FRPSDUHG�WR�IHPDOH�PRWRUF\FOLVWV�LQ�'HQSDVDU�
WKHUHIRUH��ZHUH�PRUH�OLNHO\�WR�JHW�LQYROYHG�LQ�WUDIILF�
DFFLGHQWV� DQG� RIIHQFHV�� 0RUH� VSHFLILFDOO\�� \RXQJ�
DQG� PDOH� UHVSRQGHQWV� KDG� PRUH� QHJDWLYH� DWWLWXGHV�
WRZDUGV� VDIHW\� WKDQ� RWKHUV� GLG�� )XUWKHU� VSHFLILF�
FDPSDLJQ� WDUJHW� RQ� DFFLGHQW� UHGXFWLRQV� IRU� WKHVH�
\RXQJ�DQG�PDOH�PRWRUF\FOLVWV�DUH�UHFRPPHQGHG� 

�� 0RWRUF\FOLVWV�ZLWK�KLJKHU�HGXFDWLRQ�ZRXOG�QRW�EH�D�
JXDUDQWHH� QRW� WR� LQYROYH� LQ� WUDIILF� DFFLGHQWV� DQG�

RIIHQFHV�� 7KLV� VKRZV� WKDW� GLVREHGLHQFH� WR� WUDIILF�
UXOHV� DQG� UHJXODWLRQV� LV� SRVVLEO\� H[SODLQHG� ZLWK��
LQDWWHQWLRQ� UHODWHG� WR� ULGLQJ� EHKDYLRXU� LQ� JHQHUDO��
7KH�FRPSOH[LW\�WR�HVWDEOLVK�WKH�FRQQHFWLRQ�EHWZHHQ�
HGXFDWLRQ� DQG� WUDIILF� DFFLGHQW� LQYROYHPHQW� FDQ� EH�
MXVWLILHG� ZLWK� WKH� IDFW� WKDW� WUDIILF� DFFLGHQWV� DUH�����
LQIUHTXHQW�DQG�GLIILFXOW�WR�GHWHUPLQH�� 

�� $SSURSULDWH� PRWRUF\FOH� OHDUQLQJ� PHWKRG� YLD� VWULFW�
ULGLQJ� OLFHQVH� V\VWHP� FDQ� EH� FRQVLGHUHG� DV� D������
SURPLVLQJ�PHWKRG�WR� LQFUHDVH� WUDIILF� VDIHW\�DWWLWXGH��
,Q� DGGLWLRQ�� WKLV� V\VWHP� VKRXOG�ZRUN� SURSHUO\�ZLWK�
VWULFW�HQIRUFHPHQW�LQ�WUDIILF�UXOH�DQG�UHJXODWLRQV�DQG�
SXEOLFLW\�FDPSDLJQ�� 

�� )XUWKHU� VLPLODU� VWXGLHV� VKRXOG�DOVR�EH�FRQGXFWHG�RQ�
PRWRUF\FOLVWV� LQYROYLQJ�ERWK�QDWLRQDO�DQG�LQWHUQDWLRQDO�
WRXULVWV�DQG�ORFDO�VHFXULW\�RIILFHUV�RQ�DQ�DGPLQLVWUDWLYH�
YLOODJH��SHFDODQJ��LQ�%DOL��7KHVH�VWXGLHV�DUH�QHFHVVDU\�
WR� FDSWXUH� WKH� FRPSOHWH� SRUWUDLWV� RI� WKH� LPSDFW� RI�
PRWRUF\FOLVWV¶�DWWLWXGH�WRZDUGV�WUDIILF�DFFLGHQWV�DQG�
RIIHQFHV�LQ�%DOL� 

5HIHUHQFHV 

&KDNUDEDUW\��1���*XSWD��.���DQG�%KDWQDJDU��$���������$�
6XUYH\� RQ� $ZDUHQHVV� RI� 7UDIILF� 6DIHW\� DPRQJ�
'ULYHUV� LQ� 'HOKL�� ,QGLD�� 7KH� 6WDQGDUG������������
,QWHUQDWLRQDO� -RXUQDOV� �6,-�� 7UDQVDFWLRQV� RQ��
,QGXVWULDO�� )LQDQFLDO� 	� %XVLQHVV� 0DQDJHPHQW�
�,)%0���9RO�����1R�����SS�����-���� 

&KHQ��&���������3HUVRQDOLW\��6DIHW\�$WWLWXGHV�DQG�5LVN\�
'ULYLQJ�%HKDYLRUV-(YLGHQFH� IURP�<RXQJ�7DLZDQHVH�
0RWRUF\FOLVWV�� $FFLGHQW� $QDO\VLV� DQG� 3UHYHQWLRQ��
9RO������SS�����-���� 

GH� :LQWHU�� -�&�)��� DQG� 'RGRX�� '��� ������ 7KH� 'ULYHU�
%HKDYLRU� 4XHVWLRQQDLUH� DV� D� 3UHGLFWRU� RI������ �
$FFLGHQWV�� $� 0HWD-$QDO\VLV�� -RXUQDO� RI� 6DIHW\�
5HVHDUFK��9RO������SS�����±���� 

+DLU�� -�)��� %ODFN�� :�&��� %DELQ�� %�-��� DQG� $QGHUVRQ��
5�(��� ������ 0XOWLYDULDWH� 'DWD� $QDO\VLV�� �WK����
(GLWLRQ��3HDUVRQ�3UHQWLFH�+DOO��1HZ�<RUN� 

+RRSHU�� '��� &RXJKODQ�� -��� DQG� 0XOOHQ�� 0��� ��������
6WUXFWXUDO� (TXDWLRQ� 0RGHOOLQJ�� *XLGHOLQHV� IRU�
'HWHUPLQLQJ� 0RGHO� )LW�� (OHFWURQLF� -RXUQDO� RI�
%XVLQHVV�5HVHDUFK�0HWKRGV��9RO�����1R����SS����-

��� 

,QGULDVWXWL�� $�.��� DQG� 6XOLVWLR�� +��� ������ ,QIOXHQFLQJ�
)DFWRUV� RQ�0RWRUF\FOH� $FFLGHQW� LQ�8UEDQ� $UHD�
RI� 0DODQJ�� ,QGRQHVLD�� ,QWHUQDWLRQDO� -RXUQDO� RI�
$FDGHPLF�5HVHDUFK��9RO������1R�����SS�����±���� 

,YHUVHQ�� +��� DQG� 5XQGPR�� 7��� ������ $WWLWXGHV� WRZDUGV�
7UDIILF� 6DIHW\�� 'ULYLQJ� %HKDYLRXU� DQG� $FFLGHQW�
,QYROYHPHQW� DPRQJ� WKH� 1RUZHJLDQ� 3XEOLF�����
(UJRQRPLFV��9RO������1R�����SS�����-���� 

-RHZRQR��7�%���DQG�6XVLOR��<�2���������7UDIILF�9LRODWLRQV�
E\� <RXQJ� 0RWRUF\FOLVWV� RQ� ,QGRQHVLDQ� 8UEDQ�
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5RDGV�� -RXUQDO� RI� 7UDQVSRUWDWLRQ� 6DIHW\� DQG�
6HFXULW\��9RO�����,VVXH�6XS����SS�����-���� 

-RHZRQR�� 7�%��� 9DQGHERQD�� 8��� DQG� 6XVLOR�� <�2���
������ %HKDYLRXUDO� &DXVHV� DQG� &DWHJRULHV� RI�
7UDIILF�9LRODWLRQV�E\�0RWRUF\FOLVWV� LQ�,QGRQHVLDQ�
8UEDQ�5RDGV�� -RXUQDO� RI� 7UDQVSRUW� 6DIHW\� DQG�
6HFXULW\��9RO�����1R�����SS�����-����� 

/DL�� 6�)��� ������ 7KH� $FFLGHQW� 5LVN�0HDVXULQJ�0RGHO�
IRU�8UEDQ�$UWHULDOV�� 3DSHU� SUHVHQWHG� DW� WKH� �UG�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 5RDG� 6DIHW\� DQG�
6LPXODWLRQ�� ,QGLDQDSROLV�� 86$�� 6HSWHPEHU� ��-

��� 

/DMXQHQ�� 7��� DQG� 6XPPDOD�� +��� ������ &DQ� :H� 7UXVW�

6HOI-5HSRUWV� RI�'ULYLQJ"� (¡HFWV� RI� ,PSUHVVLRQ�
0DQDJHPHQW�RQ�'ULYHU�%HKDYLRU�4XHVWLRQQDLUH�
5HVSRQVHV�� 7UDQVSRUWDWLRQ� 5HVHDUFK� 3DUW� )��
9RO�����SS����±��� 

5DPOL�� 5��� 2[OH\�� -��� 1RRU�� )�0��� $EGXOODK�� 1�.���
0DKPRRG��0�6���7DMXGGLQ��$�.���DQG�0F&OXUH��
5���������)DWDO�,QMXULHV�DPRQJ�0RWRUF\FOLVWV� LQ�
.ODQJ� 9DOOH\�� 0DOD\VLD�� -RXUQDO� RI� )RUHQVLF�
DQG�/HJDO�0HGLFLQH��9RO������SS����-��� 

5KRGHV�� 1��� DQG� 3LYLN�� .��� ������ $JH� DQG� *HQGHU���
'LIIHUHQFHV� LQ� 5LVN\� 'ULYLQJ�� 7KH� 5ROHV� RI��
3RVLWLYH� $IIHFW� DQG� 5LVN� 3HUFHSWLRQ�� $FFLGHQW�
$QDO\VLV� DQG� 3UHYHQWLRQ�� 9RO�� ���� 1R�� ��� SS��
���-���� 

6XVLOR�� <�2��� -RHZRQR�� 7�%��� DQG� 9DQGHERQD�� 8���
������ 5HDVRQV� XQGHUO\LQJ� %HKDYLRXU� RI�������
0RWRUF\FOLVWV�'LVUHJDUGLQJ�7UDIILF�5HJXODWLRQV�
LQ�8UEDQ�$UHDV�RI�,QGRQHVLD��$FFLGHQW�$QDO\VLV�
DQG�3UHYHQWLRQ��9RO������SS�����-���� 

8OOHEHUJ�� 3��� DQG� 5XQGPR�� 7��� ������ 3HUVRQDOLW\����
$WWLWXGHV� DQG�5LVN�3HUFHSWLRQ� DV�3UHGLFWRUV� RI�
5LVN\�'ULYLQJ�%HKDYLRU�DPRQJ�<RXQJ�'ULYHUV��
6DIHW\�6FLHQFH��9RO������SS�����±���� 

:HGDJDPD�� '�0�3��� ����D�� 3UHGLFWLQJ� 7KH� ,QIOXHQFH�
RI� $FFLGHQW� 5HODWHG� )DFWRUV� RQ� 0RWRUF\FOH�
)DWDO� $FFLGHQWV� 8VLQJ� /RJLVWLF� 5HJUHVVLRQ�
�&DVH� 6WXG\�� 7DEDQDQ�� %DOL��� -XUQDO� 7HNQLN�
6LSLO�-�,QVWLWXW�7HNQRORJL�%DQGXQJ��9RO������1R��
���SS����-��� 

:HGDJDPD�� '�0�3��� ����E�� 7KH� ,QIOXHQFH� RI� <RXQJ�
DQG�0DOH�0RWRULVWV�$FFLGHQW�)DFWRUV�RQ�0RWRUF\FOH�
,QMXULHV� LQ� %DOL�� -RXUQDO� RI� ,QWHUQDWLRQDO������
$VVRFLDWLRQ� RI� 7UDIILF� DQG� 6DIHW\� 6FLHQFHV�
�,$766��5HVHDUFK��9RO������1R�����SS����-��� 

:HGDJDPD�� '�0�3��� DQG� 'LVVDQD\DNH�� '��� ����D����
$QDO\VLQJ� 0RWRUF\FOH� ,QMXULHV� RQ� $UWHULDO�
5RDGV� LQ� %DOL� XVLQJ� D� 0XOWLQRPLDO� /RJLW����
0RGHO��-RXUQDO�RI� WKH�(DVWHUQ�$VLD�6RFLHW\�IRU�
7UDQVSRUWDWLRQ�6WXGLHV��9RO�����SS�������-����� 

:HGDJDPD��'�0�3��� DQG�'LVVDQD\DNH��'�������E��7KH�
,QIOXHQFH�RI�$FFLGHQW�5HODWHG�)DFWRUV�RQ�5RDG�
)DWDOLWLHV�&RQVLGHULQJ�%DOL� 3URYLQFH� LQ� ,QGRQHVLD�
DV� D� &DVH� 6WXG\�� -RXUQDO� RI� WKH� (DVWHUQ� $VLD���
6RFLHW\� IRU� 7UDQVSRUWDWLRQ� 6WXGLHV�� 9RO�� ��� SS��
�����-����� 

 

 

 

 

 

 


