
5DWLRQDOLW\� LV� RQH� RI� WKH�PRVW� LPSRUWDQW
DQG� GHEDWHG� DVVXPSWLRQV� XQGHUO\LQJ� WKH
UHVHDUFK� RQ� KXPDQ� GHFLVLRQ�PDNLQJ� EH�
KDYLRU� �6LPRQ�� ������ 6KDILU�� /H%RHXI�
������� 7KH� UDWLRQDO� PDQ� LV� DVVXPHG� WR
KDYH� ��� WKH� NQRZOHGJH� RI� DOO� WKH� UHOHYDQW
DVSHFWV� LQYROYHG� LQ� WKH� GHFLVLRQ�PDNLQJ
VLWXDWLRQ�� ��� D� VWDEOH� DQG� ZHOO� RUJDQL]HG
V\VWHP�RI�SUHIHUHQFHV�DQG����FRPSXWDWLRQ�
DO�VNLOOV�DQG�UHVRXUFHV�ZKLFK�HQDEOH�KLP�WR
FDOFXODWH�WKH�FKRLFH�WKDW�ZLOO�SHUPLW�KLP�WR
UHDFK� WKH� KLJKHVW� DWWDLQDEOH� SRLQW� RQ� KLV
SUHIHUHQFH�VFDOH��6LPRQ��������SS������
1HYHUWKHOHVV��VWDUWLQJ�ZLWK�6LPRQ
V�ZRUN

LQ� WKH� ��
V� DQG� WKHQ�7YHUVN\� DQG�.DKQH�

PDQ
V� ZRUN� LQ� WKH� ��
V�� D� ODUJH� ERG\� RI
HPSLULFDO� HYLGHQFH�GLVSURYHG� WKHVH� �UDWLR�
QDOLW\� DVVXPSWLRQV�� LQ� KXPDQ� GHFLVLRQ�
PDNLQJ�EHKDYLRU��'XH�WR�WKH�OLPLWHG�SRVVL�
ELOLWLHV�RI�NQRZOHGJH�UHSUHVHQWDWLRQ� LQ� WKH
KXPDQ�FRJQLWLYH�V\VWHP�DQG�RI� LWV� OLPLWHG
FRPSXWDWLRQDO� UHVRXUFHV�� WKH� GHFLVLRQ�
PDNHUV� GR� QRW� DQDO\]H� UDWLRQDOO\� DQG� H[�
WHQVLYHO\�WKH�DYDLODEOH�LQIRUPDWLRQ�LQ�RUGHU
WR� PDNH� D� GHFLVLRQ� �*LQJHUHQ]HU�� 7RGG�
������6KDILU��/H%RHXI��������
6LQFH� ����� ZKHQ� 6LPRQ� LQWURGXFHG� WKH

ERXQGHG� UDWLRQDOLW\�PRGHO� �6LPRQ��������
D� QXPEHU� RI� GHFLVLRQ�PDNLQJ� KHXULVWLFV�
ELDVHV� DQG� SDUDGR[HV� KDYH� EHHQ� LQYHVWL�
JDWHG�� ,Q� WKH� OLJKW� RI� GHFLVLRQ� ELDVHV� DQG
KHXULVWLFV� OLWHUDWXUH�� WKH� GHFLVLRQ�PDNHUV
XVH��VKRUWFXWV��WR�PDNH�GHFLVLRQV�DQG�WKH\
GR� QRW� DQDO\]H� DOO� WKH� DYDLODEOH� LQIRUPD�
WLRQ� LQ� D� ORJLF� DQG�QRQ�FRQWUDGLFWRU\�ZD\
�6KDILU�� /H%RHXI�� ������ 5XLVHO�� ������
6RPH�RI�WKH�PRVW�LPSRUWDQW�KHXULVWLFV�DQG
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�&RUUHVSRQGHQFH�DGGUHVV�WR�WKH�1HWKHUODQGV
$FNQRZOHGJHPHQWV��7KH�DXWKRU�LV�JUDWHIXO� WR�0LU�

FHD�0LFOHD�DQG�'DQLHO�'DYLG�IRU�WKHLU�VXSSRUWLYH�DQG
FRQVWUXFWLYH�VXJJHVWLRQV�FRQFHUQLQJ�WKH�RSHUDWLRQDO�
L]DWLRQ�RI�UDWLRQDOLW\�LQ�GHFLVLRQ�PDNLQJ��7KH�DXWKRU
DOVR� DSSUHFLDWHV� WKH� DVVLVWDQFH� RI� 6PDUDQGD� %RURV
DQG�*DEULHO�9RQDV�LQ�WKH�SURFHVV�RI�GDWD�FROOHFWLRQ�

1(('�)25�&2*1,7,21�$1'�5$7,21$/,7<�,1

'(&,6,21�0$.,1*
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'HSDUWPHQW�RI�3V\FKRORJ\���%DEH��%RO\DL��8QLYHUVLW\�&OXM�1DSRFD��5RPDQLD
	

'HSDUWPHQW�RI�2UJDQL]DWLRQ�6WXGLHV��7LOEXUJ�8QLYHUVLW\��5RRP��6���
:DUDQGHODDQ����32�%R[�������������/(�7LOEXUJ��7KH�1HWKHUODQGV

(�PDLO��3�/�&XUVHX#XYW�QO

$EVWUDFW��7KLV� SDSHU� DGGUHVVHV� WKH� UHODWLRQ� EHWZHHQ� WKH� QHHG� IRU� FRJQLWLRQ� DQG� UDWLRQDOLW\� LQ
GHFLVLRQ�PDNLQJ� DQG� DOVR� UHFRQVLGHUV� WKH� UHODWLRQ� EHWZHHQ� QHHG� IRU� FRJQLWLRQ� DQG� WKH� IUDPLQJ
HIIHFW�XVLQJ�PRGLILHG�YHUVLRQV�RI�WKH�$VLDQ�GLVHDVH�WDVN��,Q�WKH�ILUVW�VWXG\��1� �������D�VLJQLILFDQW
DQG�SRVLWLYH�UHODWLRQVKLS�ZDV�REWDLQHG�EHWZHHQ�QHHG�IRU�FRJQLWLRQ�DQG�WKH�UDWLRQDOLW\�RI�GHFLVLRQ�
PDNHUV��$OVR�D�QHJDWLYH�DQG�VLJQLILFDQW�UHODWLRQVKLS�ZDV�REWDLQHG�EHWZHHQ�QHHG�IRU�FRJQLWLRQ�DQG
LQGHFLVLYHQHVV��7KHVH�ILQGLQJV�DUH�FRQVLVWHQW�ZLWK�WKH�WKHRUHWLFDO�SURSRVLWLRQV�K\SRWKHVL]HG�LQ�WKH
QHHG� IRU� FRJQLWLRQ� WKHRU\� �&DFLRSSR� HW� DO��� �������7KH� VHFRQG� VWXG\� �1� � ����� LV� DQ� LQ�GHSWK
DQDO\VLV�RI�WKH�UHODWLRQ�EHWZHHQ�WKH�QHHG�IRU�FRJQLWLRQ�DQG�WKH�IUDPLQJ�HIIHFW��UHYHDOLQJ�D�SRVLWLYH
DQG�VLJQLILFDQW�UHODWLRQ�EHWZHHQ�QHHG�IRU�FRJQLWLRQ�DQG�WKH�UHVSRQGHQWV
�SUHIHUHQFH�IRU�WKH�SURED�
ELOLVWLF�IUDPHG�DOWHUQDWLYHV�LQ�WZR�ULVN\�FKRLFH�IUDPLQJ�HIIHFW�WDVNV�
.H\�ZRUGV��QHHG� IRU�FRJQLWLRQ�� UDWLRQDOLW\��GHFLVLRQ�PDNLQJ�� IUDPLQJ�HIIHFW��GHFLVLRQ�KHXULVWLFV
DQG�ELDVHV



ELDVHV�ZKLFK�JXLGH�LQIRUPDWLRQ�SURFHVVLQJ
LQ� GHFLVLRQ�PDNLQJ� VLWXDWLRQV� DUH�� DYDLO�
DELOLW\� �7YHUVN\�� .DKQHPDQ�� ������� DQ�
FKRULQJ�� UHSUHVHQWDWLYHQHVV� KHXULVWLFV
�.DKQHPDQ�� 7YHUVN\�� ������ 7YHUVN\�
.DKQHPDQ��������������.DKQHPDQ��6ORY�
LF�� 7YHUVN\�� ������� WKH� IUDPLQJ� HIIHFW
�7YHUVN\�� .DKQHPDQ�� ������ ������� WKH
(OOVEHUJ� SDUDGR[� �(OOVEHUJ�� ������ DQG
$OODLV� SDUDGR[� �$OODLV�� +DJHQ�� ������
7KHVH�KHXULVWLFV��ELDVHV�DQG�SDUDGR[HV�DUH
LGHQWLILHG� LQVWDQFHV� LQ� ZKLFK� WKH� KXPDQ
GHFLVLRQ�PDNLQJ� EHKDYLRU� GHYLDWHV� IURP
WKH� QRUPV� RI� UDWLRQDOLW\�� ,Q� WKLV� VHQVH�
UDWLRQDOLW\�FDQ�EH�XQGHUVWRRG�DV�D�UHGXFHG
VHQVLWLYLW\�WR�GHFLVLRQ�PDNLQJ�ELDVHV��KHX�
ULVWLFV�DQG�SDUDGR[HV��7KLV�SDUWLFXODU�YLHZ
ZLOO�EH�XVHG�WR�FRQFHSWXDOL]H�UDWLRQDOLW\�LQ
WKLV� SDSHU�� 5DWLRQDOLW\� LV� WKHUHIRUH� FRQ�
FHSWXDOL]HG� DV� WKH� TXDOLW\� RI� PDNLQJ� ORJ�
LFDOO\�FRUUHFW�FKRLFHV�RU�FKRLFHV�FRQVLVWHQW
ZLWK�D�QRUPDWLYH�LGHDO�
(YHQ� WKRXJK� UDWLRQDOLW\� UHFHLYHG� D� JUHDW

GHDO� RI� LQWHUHVW� IURP� WKH� GHFLVLRQ�PDNLQJ
VFKRODUV� �6WDQRYLFK�� ������ 6KDILU�� /H�
%RHXI�� ������� OLWWOH� LV� NQRZQ� DERXW� WKH
UHODWLRQ� EHWZHHQ� UDWLRQDOLW\� LQ� GHFLVLRQ�
PDNLQJ� DQG� RWKHU� LQGLYLGXDO� GLIIHUHQFHV
�+DVWLH�� ������� ,Q� SDUWLFXODU�� WKHUH� LV� QR
V\VWHPDWLF�LQTXLU\�RQ�WKH�UHODWLRQ�EHWZHHQ
UDWLRQDOLW\� �XQGHUVWRRG� DV� VHQVLWLYLW\� WR
GHFLVLRQ�PDNLQJ�KHXULVWLFV�DQG�ELDVHV��DQG
D� QHHG� IRU� FRJQLWLRQ�� 7KHUHIRUH�� WKH� ILUVW
LVVXH� WR� EH� DGGUHVVHG� LQ� WKLV� SDSHU� LV� WKH
UHODWLRQ� EHWZHHQ� UDWLRQDOLW\� LQ� GHFLVLRQ�
PDNLQJ�DQG�FRJQLWLYH�PRWLYDWLRQ��QHHG�IRU
FRJQLWLRQ���$�VHFRQG� LVVXH�RI� LQWHUHVW�ZLOO
EH� WKH�H[SORUDWLRQ�RI� WKH� UHODWLRQ�EHWZHHQ
QHHG� IRU� FRJQLWLRQ� DQG� VHQVLELOLW\� WR� WKH
IUDPLQJ�HIIHFW��7KLV�UHODWLRQ�UHFHLYHG�FRQ�
VLGHUDEOH� DWWHQWLRQ� LQ� WKH� OLWHUDWXUH� GXULQJ
WKH� ODVW� GHFDGHV� �6PLWK�� /HYLQ�� ������ /H�
%RHXI�� 6KDILU�� ������ .XYDDV�� .DXIPDQ�
������6LPRQ��)DJOH\��+DOOHUDQ���������EXW
WKH�UHVXOWV�DUH�QRW�FRQVLVWHQW�DFURVV�VWXGLHV�

,Q� WKH� SUHVHQW� VWXG\�� WKH� UHODWLRQ� EHWZHHQ
VHQVLWLYLW\� WR� WKH� ULVN\� FKRLFH� IUDPLQJ
HIIHFW� �LQ� $VLDQ� GLVHDVH� OLNH� WDVNV�� DQG
QHHG� IRU� FRJQLWLRQ� LV� UHFRQVLGHUHG� RQ� WKH
EDVLV� RI� WZR� WKHRUHWLFDO� DUJXPHQWV�� ��� WKH
HIIHFWV�RI�D�QHHG�IRU�FRJQLWLRQ�RQ�LQIRUPD�
WLRQ�SURFHVVLQJ�DQG����WKH�HIIHFW�RI�D�QHHG
IRU�FRJQLWLRQ�RQ�SUHIHUHQFHV�IRU�VLPSOH�YV�
FRPSOH[�SUREOHP�IRUPXODWLRQV�
1HHG�IRU�FRJQLWLRQ�DQG�UDWLRQDOLW\
$� SDUWLFXODUO\� LQWHUHVWLQJ� DVSHFW� LV� WKH

UROH�RI�FRJQLWLYH�PRWLYDWLRQ��D�GLVSRVLWLRQ�
DO�WHQGHQF\�WR�HQJDJH�LQ�HIIRUWIXO�FRJQLWLYH
DFWLYLWLHV�� RQ� VHQVLWLYLW\� WR� GHFLVLRQ�
PDNLQJ� KHXULVWLFV� DQG� ELDVHV�� 1HHG� IRU
FRJQLWLRQ�LV�D�FHQWUDO�FRQFHSW�IRU�FRJQLWLYH
PRWLYDWLRQ� �&DFLRSSR�� 3HWW\�� )HLQVWHLQ�
-DUYLV���������,QGLYLGXDOV�KLJK�LQ�QHHG�IRU
FRJQLWLRQ�WHQG�WR�VHHN��DFTXLUH��WKLQN�DERXW
DQG� UHIOHFW� RQ� UHOHYDQW� LQIRUPDWLRQ� ZKHQ
VROYLQJ�FRJQLWLYH�WDVNV��ZKLOH�WKRVH�ORZ�LQ
QHHG� IRU� FRJQLWLRQ� WHQG� WR� UHO\� RQ� FRJQL�
WLYH� KHXULVWLFV�� VRFLDO� FRPSDULVRQ� RU� RWK�
HU
V� H[SHUWLVH� �&DFLRSSR�� 3HWW\�� �����
&DFLRSSR�HW�DO���������
,Q�D�YHU\�FRPSUHKHQVLYH�UHYLHZ��&DFLRS�

SR� HW� DO�� �������� DQDO\]HG� WKH� HPSLULFDO
UHODWLRQVKLSV� RI� QHHG� IRU� FRJQLWLRQ� ZLWK
RWKHU�SHUVRQDOLW\�DV�ZHOO�DV�FRJQLWLYH�YDUL�
DEOHV�� 7KHLU� UHVXOWV� VXSSRUW� WKH� QHHG� IRU
FRJQLWLRQ� EHLQJ� RQH� RI� WKH� PDLQ� FRPSR�
QHQWV�RI�FRJQLWLYH�PRWLYDWLRQ��3HRSOH�KLJK
LQ�QHHG�IRU�FRJQLWLRQ�SRVVHVV�KLJK�LQWULQVLF
PRWLYDWLRQ� WR� HQJDJH� DQG� HQMR\� HIIRUWIXO
FRJQLWLYH�DFWLYLWLHV�� WKH\�DUH�DEOH� WR� UHFDOO
PRUH� UHOHYDQW� LQIRUPDWLRQ� DERXW� WKH� WDVN�
WR� DQDO\]H� DFFXUDWHO\� WKH� TXDOLW\� RI� DUJX�
PHQWV��WKH\�JHQHUDWH�PRUH�DOWHUQDWLYH�VROX�
WLRQV� WR� SUREOHPV�� WKH\� DUH� OHVV� XQFHUWDLQ
ZKHQ�HVWLPDWLQJ� WKH�FDXVH�DQG�HIIHFW� UHOD�
WLRQVKLSV�� WKH\� SRVVHVV� PRUH� NQRZOHGJH�
KDYH� EHWWHU� ORJLFDO� UHDVRQLQJ� DELOLWLHV� DQG
KDYH� D� KLJKHU� SHUIRUPDQFH� LQ� FRJQLWLYH
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WDVNV�ZKHQ�FRPSDUHG�ZLWK�LQGLYLGXDOV�ORZ
LQ� QHHG� IRU� FRJQLWLRQ� �&DFLRSSR� HW� DO��
������� ,Q� FRQFOXVLRQ�� LQGLYLGXDOV� KLJK� LQ
QHHG� IRU� FRJQLWLRQ� VHHP� WR� EH� FORVHU� WR
ZKDW� ZH� FDOO� WKH� �UDWLRQDO� KXPDQ� EHLQJ�
WKDQ��LQGLYLGXDOV��ORZ��LQ��QHHG��IRU��FRJQL�
WLRQ���,W��LV��WKHUHIRUH��UHDVRQDEOH��WR��DUJXH
WKDW� QHHG� IRU� FRJQLWLRQ� LV� QHJDWLYHO\� UH�
ODWHG� WR� VHQVLWLYLW\� WR� GHFLVLRQ�PDNLQJ
ELDVHV�� 7KHUHIRUH�� WKH� ILUVW� K\SRWKHVLV� RI
WKLV�VWXG\�LV��
+\SRWKHVLV� ��� 1HHG� IRU� FRJQLWLRQ� KDV� D

QHJDWLYH�DQG�VLJQLILFDQW�UHODWLRQ�ZLWK�VHQ�
VLWLYLW\� WR� GHFLVLRQ�PDNLQJ� ELDVHV� DQG
KHXULVWLFV�
7KH�OHYHO�RI�LQGHFLVLYHQHVV�LV�\HW�DQRWKHU

UHOHYDQW� DVSHFW� WR�EH�GLVFXVVHG� LQ� UHODWLRQ
ZLWK�WKH�QHHG�IRU�FRJQLWLRQ��3HRSOH�KLJK�LQ
QHHG� IRU� FRJQLWLRQ� KDYH� EHHQ� VKRZQ� WR
KDYH� D� ORZHU�XQFHUWDLQW\� UHJDUGLQJ�FDXVH�
DQG�HIIHFW� UHODWLRQV� �:HDU\�� (GZDUGV�
������ DQG� DOVR�KDYH� D�KLJKHU� WHQGHQF\� WR
PD[LPL]H� LQIRUPDWLRQ� JDLQ� �6RUUHQWLQR� HW
DO���������DV�FRPSDUHG�ZLWK�SHRSOH�ORZ�LQ
QHHG�IRU�FRJQLWLRQ��$OVR�6DUPÂQ\�6FKXOOHU
�������VKRZHG�WKDW�WKH�QHHG�IRU�FRJQLWLRQ
KDV�D�QHJDWLYH�DQG�VLJQLILFDQW�UHODWLRQ�ZLWK
WKH� VHOI�HVWHHP� RI� WKH� GHFLVLRQ�PDNHU�
%HFDXVH�SHRSOH�KLJK�LQ�QHHG�IRU�FRJQLWLRQ
WHQG�WR�VHHN�LQIRUPDWLRQ�LQ�RUGHU�WR�UHGXFH
XQFHUWDLQW\� �&DFLRSSR� HW� DO��� ������ DQG
WKH\� KDYH� KLJKHU� OHYHOV� RI� VHOI�HVWHHP
�6DUPÂQ\�6FKXOOHU�� ������� LW� LV� UHDVRQDEOH
WR� DUJXH� WKDW� GHFLVLRQ�PDNHUV�ZLWK� D� KLJK
QHHG� IRU� FRJQLWLRQ� ZLOO� H[SHULHQFH� ORZHU
OHYHOV� RI� XQFHUWDLQW\� �LQGHFLVLYHQHVV�� LQ� D
GHFLVLRQ�PDNLQJ� VLWXDWLRQ�� ,Q� WKH� OLJKW� RI
WKLV� UHPDUN�� WKH� VHFRQG� K\SRWKHVLV� RI� WKLV
VWXG\�LV�
+\SRWKHVLV� ��� 1HHG� IRU� FRJQLWLRQ� KDV� D

QHJDWLYH� DQG� VLJQLILFDQW� UHODWLRQ� ZLWK� WKH
XQFHUWDLQW\� �LQGHFLVLYHQHVV�� LQ� GHFLVLRQ�
PDNLQJ�VLWXDWLRQV�
7KH�HIIRUW�VSHQW� LQ�FRJQLWLYH�DFWLYLWLHV� LV

\HW� DQRWKHU� GLVWLQFWLYH� FKDUDFWHULVWLF� DVVR�

FLDWHG�ZLWK�WKH�QHHG�IRU�FRJQLWLRQ��$FFRUG�
LQJ� WR� &DFFLRSR� HW� DO�� �������� LQGLYLGXDOV
KLJK�LQ�QHHG�IRU�FRJQLWLRQ�DUH�PRUH�OLNHO\
WR� H[HUW� FRJQLWLYH� HIIRUWV� LQ� LQIRUPDWLRQ
SURFHVVLQJ� WDVNV� WKDQ� LQGLYLGXDOV� ORZ� LQ
QHHG�IRU�FRJQLWLRQ��&DFFLRSR�HW�DO���������
3UHYLRXV�UHVHDUFK�SDLG�OHVV�DWWHQWLRQ�WR�WKH
UHODWLRQ� EHWZHHQ� QHHG� IRU� FRJQLWLRQ� DQG
WKH� WLPH� VSHQW� WR� DQDO\]H� WKH� LQIRUPDWLRQ
DYDLODEOH� LQ� GHFLVLRQ�PDNLQJ� WDVNV�� 6LQFH
H[WHQVLYH� DQG� LQ�GHSWK� LQIRUPDWLRQ� SUR�
FHVVLQJ� DOVR� UHTXLUHV� WLPH�� LW� LV� H[SHFWHG
WKDW� QHHG� IRU� FRJQLWLRQ� ZLOO� EH� SRVLWLYHO\
FRUUHODWHG� ZLWK� WKH� WLPH� VSHQW� WR� DQDO\]H
WKH� LQIRUPDWLRQ� DYDLODEOH� LQ� D� GHFLVLRQ�
PDNLQJ� VLWXDWLRQ�� 7KH� WKLUG� K\SRWKHVLV� RI
WKLV�VWXG\�LV�
+\SRWKHVLV� ��� 1HHG� IRU� FRJQLWLRQ� KDV� D

SRVLWLYH� DQG� VLJQLILFDQW� UHODWLRQ� ZLWK� WKH
WLPH� VSHQW� WR� DQDO\]H� WKH� LQIRUPDWLRQ
DYDLODEOH�LQ�D�GHFLVLRQ�PDNLQJ�VLWXDWLRQ�
)UDPLQJ�HIIHFW�DQG�QHHG�IRU�FRJQLWLRQ
7KH� LQIOXHQFH� RI� QHHG� IRU� FRJQLWLRQ� RQ

VHQVLWLYLW\� WR� IUDPLQJ� HIIHFWV� UHFHLYHG
VXEVWDQWLDO�DWWHQWLRQ�GXULQJ�WKH�ODVW�GHFDGH�
7KH�IUDPLQJ�HIIHFW�LV�RQH�RI�WKH�PRVW�SUR�
OLILF� DUHDV� RI� VWXG\� LQ� WKH� MXGJPHQW� DQG
GHFLVLRQ�PDNLQJ�UHVHDUFK��/HYLQ��6FKQHLG�
HU�� *DHWK�� ������� 7KLV� SKHQRPHQRQ� KDV
EHHQ� GHVFULEHG� LQ� UHODWLRQ� WR� WKH� GHFLVLRQ
PDNHU
V�SUHIHUHQFH� WR� DGRSW� D� ULVNLHU�RU� D
PRUH� FRQVHUYDWLYH� DOWHUQDWLYH�� GHSHQGLQJ
RQ� WKH� ZD\� LQ� ZKLFK� WKH� DOWHUQDWLYHV� DUH
IUDPHG��'HFLVLRQ�PDNHUV�KDYH� WKH� WHQGHQ�
F\� WR� FKRRVH� PRUH� FRQVHUYDWLYH� DOWHUQD�
WLYHV� DQG� WR� DYRLG� ULVN�WDNLQJ� LI� WKH
DOWHUQDWLYHV�DUH�SHUFHLYHG�LQ�SRVLWLYH�WHUPV
�JDLQ���$OWHUQDWLYHV�ZLWK� D� KLJK� GHJUHH� RI
ULVN� DUH� FKRVHQ�ZKHQ� WKH\� DUH� IRUPXODWHG
LQ� QHJDWLYH� WHUPV� �ORVV�� �.DKQHPDQ�
7YHUV\���������7KHUHIRUH��GHFLVLRQ�PDNHUV
WHQG� WR�EH� ULVN� DYHUVH�ZKHQ� WKH\�SHUFHLYH
WKH�GHFLVLRQ�VLWXDWLRQ�DV�FKRRVLQJ�EHWZHHQ
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JDLQV�� EXW� ULVN� VHHNLQJ� ZKHQ� WKHLU� UHSUH�
VHQWDWLRQ� LV� WKDW� WKH\� FKRRVH� EHWZHHQ
ORVVHV��/H%RHXI��6KDILU��������
7KH� HPSLULFDO� VWXGLHV� WKDW� WULHG� WR� UHSOL�

FDWH� LQ� GLIIHUHQW� IRUPV� .DKQHPDQ� DQG
7YHUVN\
V� ������� RULJLQDO� VWXG\� KDYH
UHDFKHG� GLIIHUHQW� UHVXOWV�� HVSHFLDOO\� DERXW
WKH� PDJQLWXGH� RI� WKH� HIIHFW� LQLWLDOO\� RXW�
OLQHG� E\� .DKQHPDQ� DQG� 7YHUVN\� IRU� WKH
QRZ� IDPRXV�$VLDQ� GLVHDVH� GHFLVLRQ� SURE�
OHP��/HYLQ�HW�DO���������=LFNDU��+LJKKRXVH�
������ 'UXFNPDQ�� ������ /HYLQ�� *DHWK�
6FKQHLGHU��/DXULROD�� �������/HYLQ� DQG� KLV
FROODERUDWRUV� RIIHU� WKH� PRVW� SHUWLQHQW� H[�
SODQDWLRQ�� ILUVW� LQ� WKHLU� ����� VWXG\�� DQG
WKHQ� LQ� ����� �D� VWXG\�ZKLFK� LQ� IDFW� JLYHV
DQ� HPSLULFDO� VXSSRUW� WR� WKH� PRGHO� SUR�
SRVHG�LQ��������,Q�DQ�DQDO\VLV�RI�WKH�SHUWL�
QHQW� OLWHUDWXUH�� WKH� DXWKRUV� LGHQWLI\� WKUHH
GLVWLQFW� W\SHV� RI� IUDPLQJ�� DWWULEXWH�� JRDO
DQG� ULVN\� FKRLFH� IUDPLQJ� HIIHFWV�� 7KH\
H[SODLQ�WKH�GLIIHUHQFH�LQ�DPSOLWXGHV�GRFX�
PHQWHG�LQ�VFLHQWLILF�OLWHUDWXUH�IRU�WKH�IUDP�
LQJ�HIIHFW�E\�WKH�IDFW�WKDW�WKH�WKUHH�W\SHV�RI
IUDPLQJ�DUH�LQGHSHQGHQW�DQG�WKHLU�PDQLSX�
ODWLRQ�FDQ�OHDG�WR�GLIIHUHQW�UHVXOWV��/HYLQ�HW
DO����������,Q�WKLV�WD[RQRP\��WKH�WKLUG�W\SH
�ULVN\� FKRLFH� IUDPLQJ� HIIHFW�� LV� WKH� RQH
RULJLQDOO\� LQWURGXFHG� E\� .DKQHPDQ� DQG
7YHUVN\� �������� 7KH�PRVW� SRSXODU� H[SHU�
LPHQWDO�WDVN�XVHG�WR�HOLFLW� WKH�ULVN\�FKRLFH
IUDPLQJ� HIIHFW� LV� WKH� $VLDQ� GLVHDVH� WDVN
�/HYLQ� HW� DO��� ������ 'UXFNPDQ�� ������
:KHQ� DQDO\]LQJ� GLIIHUHQW� H[SHULPHQWDO
WDVNV� LQ� WKH� LWHP� UHVSRQVH� WKHRU\� IUDPH�
ZRUN�� =LFNDU� DQG� +LJKKRXVH� ������� UH�
SRUWHG� WKDW� WKH� $VLDQ� GLVHDVH� WDVN� LV� WKH
PRVW� VXVFHSWLEOH� WR� WKH� IUDPLQJ� HIIHFW
�=LFNDU��+LJKKRXVH���������6LPLODU� UHVXOWV
ZHUH� UHSRUWHG� E\� WKH� PHWD�DQDO\VLV� FRQ�
GXFWHG�E\�.ÝKEHUJHU��������
6HYHUDO� UHFHQW� VWXGLHV� �6PLWK�� /HYLQ�

������ &KDWWHUMHH�� +HDWK��0LOEHUJ�� )UDQFH�
������ 6LPRQ�� )DJOH\�� +DOOHPDQ�� �����
KDYH� LQYHVWLJDWHG� WKH� HIIHFW� RI� QHHG� IRU

FRJQLWLRQ� RQ� VHQVLWLYLW\� WR� WKH� IUDPLQJ
HIIHFW�� 7KHVH� VWXGLHV� LOOXVWUDWH� D� QHJDWLYH
UHODWLRQ� EHWZHHQ� WKHVH� WZR� YDULDEOHV�� WKH
KLJKHU�WKH�QHHG�IRU�FRJQLWLRQ��WKH�ORZHU�WKH
VHQVLWLYLW\�WR�WKH�IUDPLQJ�HIIHFW��7KLV�UHOD�
WLRQ� LV� FRQVLVWHQW� HVSHFLDOO\� IRU� WKH� ULVN\
FKRLFH�IUDPLQJ�HIIHFW��6LPRQ�HW�DO���������
7KH�VWXG\�E\�/H%RHXI�DQG�6KDILU�������

IDLOHG� WR� LGHQWLI\� D� QHJDWLYH� UHODWLRQ� EH�
WZHHQ� VHQVLWLYLW\� WR� IUDPLQJ� HIIHFW� DQG
QHHG� IRU� FRJQLWLRQ��+RZHYHU�� WKHLU� UHVXOWV
VKRZHG� D� WHQGHQF\� RI� WKRVH� KLJK� LQ� QHHG
IRU�FRJQLWLRQ�WR�DYRLG�LQFRQVLVWHQF\�DQG�WR
SURYLGH� FRQVLVWHQW� UHVSRQVHV� DFURVV� WKH
IUDPLQJ� WDVNV� �/H%RHXI�� 6KDILU�� ������ S�
����
7KH�IUDPLQJ�WDVNV�XVHG�LQ�WKH�DERYH�PHQ�

WLRQHG�VWXGLHV�ZHUH�VLPLODU�WR�WKH�FODVVLFDO
IUDPLQJ�HIIHFW�WDVNV�DQG�GLG�QRW�LQFOXGH�WKH
QRUPDWLYHO\� FRUUHFW� DQVZHU� LQ� WKH� VHW� RI
DOWHUQDWLYHV��7KHUHIRUH��D�ORZ�VHQVLWLYLW\�WR
WKH� IUDPLQJ�HIIHFW� LQ� WKH�FODVVLFDO� IUDPLQJ
WDVNV� GRHV� QRW� QHFHVVDULO\� PHDQ� D� KLJKHU
UDWLRQDOLW\� LQ�GHFLVLRQ�PDNLQJ��7KH�FODVVL�
FDO� $VLDQ� GLVHDVH� WDVN� LV� XVHG� WR� VWXG\
ULVN�WDNLQJ� EHKDYLRUV� LQ� GHFLVLRQ�PDNLQJ�
7R� D� FHUWDLQ� H[WHQW�� LW� FDQ� EH� FRQFOXGHG
WKDW�WKH�IUDPLQJ�WDVN�DOVR�LOOXVWUDWHV�D�GHYL�
DWLRQ� IURP�ZKDW�ZH� FDOO� D� UDWLRQDO� EHKDY�
LRU�� EXW� EHFDXVH� WKH� SDUWLFLSDQWV� GR� QRW
KDYH�WKH�SRVVLELOLW\�WR�FKRRVH�D�QRUPDWLYH
FRUUHFW� DQVZHU�� ZH� FDQQRW� HVWLPDWH� WKH
GHJUHH� LQ� ZKLFK� WKHLU� UHVSRQVH� GHYLDWHV
IURP� D� QRUPDWLYH� RQH�� 7KH� UHODWLRQ� EH�
WZHHQ� QHHG� IRU� FRJQLWLRQ� DQG� IUDPLQJ
HIIHFW�LV�UHFRQVLGHUHG�LQ�WKLV�SDSHU��VWDUWLQJ
IURP� WKH�PRGLILHG� IUDPLQJ� HIIHFW� WDVNV� LQ
DFFRUGDQFH�ZLWK�WKH�UDWLRQDOLW\�SHUVSHFWLYH
GHVFULEHG�DERYH�
)LUVW�� LI� WKH�QRUPDWLYH� FRUUHFW� DOWHUQDWLYH

LV� DGGHG� WR� WKH� LQLWLDO� VHW� RI� WZR� DOWHUQD�
WLYHV��LW� LV�H[SHFWHG�WKDW�WKH�SUHIHUHQFH�IRU
WKLV� DOWHUQDWLYH� ZLOO� KDYH� D� SRVLWLYH� DQG
VLJQLILFDQW� UHODWLRQ� ZLWK� WKH� QHHG� IRU
FRJQLWLRQ�� 6HFRQG�� EDVHG� RQ� WKH� IDFW� WKDW
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KLJK�OHYHOV�RI�QHHG�IRU�FRJQLWLRQ�DUH�SRVL�
WLYHO\�UHODWHG�ZLWK�WKH�SUHIHUHQFH�IRU�FRP�
SOH[�SUREOHP�IRUPXODWLRQ��&DFFLRSR�HW�DO��
�������LW�LV�H[SHFWHG�WKDW�SHRSOH�SUHIHUULQJ
WKH� DOWHUQDWLYH� IRUPXODWHG� LQ� SUREDELOLVWLF
WHUPV� �WKH� ULVN\� FKRLFH�� D� PRUH� FRPSOH[
IRUPXODWLRQ�� ZLOO� KDYH� D� KLJKHU� QHHG� IRU
FRJQLWLRQ� WKDQ� WKRVH� ZKR� SUHIHU� DQG
FKRRVH� WKH� RWKHU� DOWHUQDWLYH� �LQ� D� VLPSOHU
IRUPXODWLRQ���7KLV�PD\�EH� IRUPDOO\� VWDWHG
DV�
+\SRWKHVLV� ��� 5HVSRQGHQWV� ZKR� SUHIHU

WKH� DOWHUQDWLYH� IUDPHG� LQ� SUREDELOLVWLF
WHUPV��ULVN\�FKRLFH��DUH�KLJKHU�LQ�QHHG�IRU
FRJQLWLRQ� DV� FRPSDUHG� ZLWK� WKH� UHVSRQ�
GHQWV�ZKR�SUHIHU�WKH�RWKHU�DOWHUQDWLYH�

678'<��
3DUWLFLSDQWV
7ZR�KXQGUHG�DQG�ILYH�XQGHUJUDGXDWHV� LQ

SV\FKRORJ\� ����� ZRPHQ�� IURP� D� 5RPD�
QLDQ� XQLYHUVLW\� ��%DEH��%RO\DL�� 8QLYHUVL�
W\�� &OXM�1DSRFD��� PHDQ� DJH� ������ \HDUV�
YROXQWHHUHG� WR�SDUWLFLSDWH� LQ� WKLV�VWXG\�IRU
H[WUD�FUHGLW�LQ�D�FRXUVH�RI�6RFLDO�3V\FKROR�
J\�DQG�*HQHUDO�3V\FKRORJ\�
3URFHGXUH
7R�WHVW�WKH�FRUUHODWLRQ�EHWZHHQ�UDWLRQDOLW\

LQ�GHFLVLRQ�PDNLQJ�DQG�WKH�QHHG�IRU�FRJQL�
WLRQ��ZH�XVHG����PRGLILHG�GHFLVLRQ�PDNLQJ
WDVNV� �QRUPDOO\� XVHG� WR� HOLFLW� GHFLVLRQ�
PDNLQJ�ELDVHV�DQG�KHXULVWLFV��DQG�D�5RPD�
QLDQ� WUDQVODWLRQ� RI� WKH� 1)&� VFDOH� GHYHO�
RSHG� E\� &DFLRSSR� DQG� 3HWW\� �������
%HIRUH�RQH�RI�WKH�FRXUVHV��WKH�UHVSRQGHQWV
ZHUH�DVNHG�WR�ILOO�LQ�WKH�1HHG�IRU�FRJQLWLRQ
VFDOH�DQG�DIWHU���ZHHNV�WKH\�ZHUH�DVNHG�WR
SHUIRUP� D� GHFLVLRQ�PDNLQJ� WHVW�� $IWHU� WKH
H[SHULPHQW�� WKH�SDUWLFLSDQWV�ZHUH�DVNHG� WR
ZULWH�GRZQ�ZKDW� WKH\� WKLQN� WKH�VWXG\�ZDV
DOO�DERXW�� LI� WKH\�KDG�DQ\�H[SHULHQFH�ZLWK

VLPLODU�GHFLVLRQ�PDNLQJ�WDVNV�EHIRUH�DQG�LI
WKH\� ZHUH� DZDUH� RI� WKH� OLWHUDWXUH� RQ
GHFLVLRQ�PDNLQJ� KHXULVWLFV� DQG� ELDVHV�
:KHQ� WKHLU� DQVZHUV� KDG� EHHQ� FROOHFWHG�
WKH\�ZHUH�GHEULHIHG� DERXW� WKH� UHDO� DLP�RI
WKH� VWXG\�� 2QO\� WKH� GDWD� SURYLGHG� E\� UH�
VSRQGHQWV� WKDW� KDG� QR� SULRU� NQRZOHGJH
DERXW� GHFLVLRQ�PDNLQJ� ELDVHV� DQG� KHXULV�
WLFV� OLWHUDWXUH�� QRU� RI� WKH� GHFLVLRQ�PDNLQJ
WDVNV�XVHG� LQ� WKLV�VWXG\�ZHUH�NHSW�IRU�IXU�
WKHU�DQDO\VLV�
,QVWUXPHQWV
7KH� ��� GHFLVLRQ�PDNLQJ� WDVNV� XVHG� WR

HYDOXDWH� WKH� GHFLVLRQ�PDNHU
V� UDWLRQDOLW\
DUH�GLVWLOOHG�IURP�WKH�PRVW�IUHTXHQWO\�XVHG
H[SHULPHQWDO� WDVNV� LQ� WKH�GHFLVLRQ�PDNLQJ
KHXULVWLFV� DQG� ELDVHV� OLWHUDWXUH�� 7KH� WHVW
LWHPV� ZHUH� UHODWHG� WR� WKH� IROORZLQJ
GHFLVLRQ�PDNLQJ�ELDVHV� DQG�KHXULVWLFV�� WKH
IUDPLQJ�HIIHFW��UHSUHVHQWDWLYHQHVV�ELDV��DQG
(OOVEHUJ
V� SDUDGR[�� 7KH� GHFLVLRQ�PDNLQJ
WDVNV� ZHUH� IRUPXODWHG� DV� PXOWLSOH�FKRLFH
TXHVWLRQV�� 7KH� WDVNV� DUH� SUHVHQWHG� LQ�$S�
SHQGL[� ��� )RU� HDFK� WDVN�� WKH� QRUPDWLYH
FRUUHFW� DQVZHU� UHFHLYHV� �� SRLQW� DQG� RWKHU
DQVZHUV� UHFHLYH� ]HUR� SRLQWV�� 7KH� WRWDO
VFRUH�IRU�WKH�UDWLRQDOLW\�LQ�GHFLVLRQ�PDNLQJ
LV� FRPSXWHG� E\� DGGLQJ� WKH� SDUWLDO� LWHPV
VFRUHV�� /RZ� VFRUHV� GHVFULEH� SHRSOH� ZKR
DUH�YHU\�VHQVLWLYH�WRZDUGV�GHFLVLRQ�PDNLQJ
ELDVHV� DQG� KHXULVWLFV�� ZKLOH� KLJK� VFRUHV
GHVFULEH� SHRSOH� ZKR� DUH� OHVV� VHQVLWLYH� WR
WKHVH�ELDVHV�DQG�KHXULVWLFV��$OVR�GXH�WR�WKH
LWHP�IRUPDW��LW�LV�SRVVLEOH�WR�FRPSXWH�LQGH�
FLVLYHQHVV� �XQFHUWDLQW\�� VFRUH� DV� WKH� WRWDO
QXPEHU�RI� LWHPV� WR�ZKLFK� WKH�UHVSRQGHQWV
DQVZHUHG�ZLWK��,�FDQQRW�GHFLGH���:H�DOVR
WLPHG� WKH� SDUWLFLSDQWV� ZKLOH� WKH\� ZHUH
FRPSOHWLQJ�WKH�GHFLVLRQ�PDNLQJ�WDVNV�
7KH� QHHG� IRU� FRJQLWLRQ� �1)&�� VFDOH

�&DFLRSSR��3HWW\��������ZDV�WUDQVODWHG�DQG
DGDSWHG� IRU� WKH� 5RPDQLDQ� SRSXODWLRQ
�&XU�HX�� ������� ,Q� RXU� VWXG\�ZH� XVHG� WKH
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LQLWLDO� YHUVLRQ�ZLWK� ��� LWHPV�� 7KH� UHVSRQ�
GHQWV� DQVZHU� ��� VHOI�VWDWHPHQWV� �H�J���,
ZRXOG� SUHIHU� D� WDVN� WKDW� LV� LQWHOOHFWXDO�
GLIILFXOW�DQG�LPSRUWDQW�WR�RQH�WKDW�LV�VRPH�
ZKDW� LPSRUWDQW�EXW�GRHV�QRW�UHTXLUH�PXFK
WKRXJKW��� RQ� D� ��SRLQWV� /LNHUW� VFDOH�� 7KH
WUDQVODWHG� YHUVLRQ� IRU� 5RPDQLDQ� SRSXOD�
WLRQ� KDV� D� JRRG� LQWHUQDO� FRQVLVWHQF\� �WKH
6SHDUPDQ�%URZQ� FRHIILFLHQW� LV� ����� S� �
�������1� �������7KH� UHVXOWV�RI� WKH� IDFWRU
DQDO\VLV�UHYHDO�D�IDFWRULDO�VWUXFWXUH�VLPLODU
WR�WKH�RQH�UHSRUWHG�E\�&DFLRSSR�DQG�3HWW\
�������� 7KH� VFDOH� KDV� D� JRRG� WHVW�UHWHVW
UHOLDELOLW\���IRU��D�����ZHHN��LQWHUYDO�U� �����
�S����������1� ������&XU�HX��������

5(68/76�$1'�',6&866,21
7KH� FRUUHODWLRQ� FRHIILFLHQWV� EHWZHHQ� WKH

QHHG� IRU�FRJQLWLRQ�DQG� WKH�RWKHU�YDULDEOHV
DUH�SUHVHQWHG�LQ�7DEOH���
$V� K\SRWKHVL]HG�� WKHUH� LV� D� SRVLWLYH� DQG

VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�WKH�UHVSRQ�
GHQWV
� QHHG�IRU�FRJQLWLRQ� DQG� WKHLU� UDWLR�
QDOLW\� LQ� GHFLVLRQ�PDNLQJ� WDVNV�� 7KDW
PHDQV� WKDW� UHVSRQGHQWV� ZKR� HQMR\� EHLQJ
LQYROYHG� LQ� HIIRUWIXO� FRJQLWLYH� DFWLYLWLHV
DUH� OHVV� VHQVLWLYH� WR� WKH� GHFLVLRQ�PDNLQJ
KHXULVWLFV� DQG� ELDVHV� GRFXPHQWHG� LQ� WKH
OLWHUDWXUH�� 7KH� XVH� RI� FRJQLWLYH� KHXULVWLFV

RIWHQ� OHDGV� WR� D� VXE�RSWLPDO� FKRLFH� LQ� D
GHFLVLRQ�PDNLQJ�VLWXDWLRQ��PHDQLQJ�D�GHYL�
DWLRQ�IURP�WKH�QRUPDWLYH�FRUUHFW�MXGJPHQW
�6WDQRYLFK��������5XLVHO���������&RJQLWLYH
PRWLYDWLRQ� DQG� SDUWLFXODUO\� WKH� QHHG� IRU
FRJQLWLRQ�VHHP�WR�SOD\�DQ�LPSRUWDQW�UROH�LQ
WKH� UDWLRQDOLW\� RI� GHFLVLRQ�PDNLQJ� EHKDY�
LRU�
,QGHFLVLYHQHVV� �XQFHUWDLQW\�� LV� DQRWKHU

LPSRUWDQW� YDULDEOH� LQYHVWLJDWHG� LQ� RXU
VWXG\�� 7KLV� YDULDEOH� UHIOHFWV� WKH� WHQGHQF\
WR�UHPDLQ�XQGHFLGHG� LQ�D� W\SLFDO�GHFLVLRQ�
PDNLQJ� VLWXDWLRQ�� ,QGHFLVLYHQHVV� KDV� D
QHJDWLYH� DQG� VLJQLILFDQW� FRUUHODWLRQ� ZLWK
WKH� QHHG� IRU� FRJQLWLRQ�� WKHUHIRUH� ZH� FDQ
FRQFOXGH� WKDW� +\SRWKHVLV� �� LV� VXSSRUWHG�
7KH�ORZHU�WKH�QHHG�IRU�FRJQLWLRQ��WKH�KLJK�
HU� WKH� SUREDELOLW\� WKDW� WKH� UHVSRQGHQW�ZLOO
DQVZHU� �,� FDQ
W� GHFLGH�� LQ� D� GHFLVLRQ�
PDNLQJ�WDVN�
$OVR�� DV� VWDWHG� LQ� +\SRWKHVLV� ��� D� QHHG

IRU�FRJQLWLRQ�KDV�D�SRVLWLYH�DQG�VLJQLILFDQW
FRUUHODWLRQ� ZLWK� WKH� WLPH� QHHGHG� WR� FRP�
SOHWH�WKH�GHFLVLRQ�PDNLQJ�WDVNV��7KLV�UHVXOW
LV� FRQVLVWHQW� ZLWK� WKH� UHVXOWV� UHSRUWHG� LQ
OLWHUDWXUH� RQ� QHHG� IRU� FRJQLWLRQ�� VKRZLQJ
WKDW�SHRSOH�KLJK�LQ�QHHG�IRU�FRJQLWLRQ�WHQG
WR�VSHQG�PRUH�WLPH�DQG�HIIRUW�LQ�DQDO\]LQJ
D� FRJQLWLYH� WDVN� �&DFLRSSR� HW� DO��� ������
+RZHYHU��D�ORQJHU�WLPH�GHYRWHG�WR�WKH�WDVN
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7DEOH����'HVFULSWLYH�VWDWLVWLFV�DQG�FRUUHODWLRQV
0HDQ 6' � � � � �

���*HQGHU ������ ������
���$JH ������ ������ �����
���5DWLRQDOLW\�LQ�GHFLVLRQ�
PDNLQJ

������ ������ ����� �����

���1HHG�IRU�FRJQLWLRQ ������ ������ ����� ����� ����


���,QGHFLVLYHQHVV ������ ������ ����� ����� ����

 ����


���'HFLVLRQ�WLPH��LQ�VHFRQGV� ������ ������ ����� ����� ������� ����
�� �����
/HJHQG��*HQGHU�LV�FRGHG�DV�� �ZRPDQ�DQG��� �PDQ��WLPH�LV�PHDVXUHG�LQ�VHFRQGV��


�S��������DQG�
�S�������



GRHV�QRW�QHFHVVDU\�PHDQ�D�EHWWHU�TXDOLW\�RI
WKH� GHFLVLRQ�PDNLQJ� SURFHVV�� :KHQ� FRQ�
WUROOHG� IRU� WKH� WLPH� VSHQW� WR� DQDO\]H� WKH
GHFLVLRQ�PDNLQJ� WDVNV�� WKH� FRUUHODWLRQ
EHWZHHQ�QHHG�IRU�FRJQLWLRQ�DQG�UDWLRQDOLW\
RQO\�GURSV�WR������S�����������7KDW�PHDQV
WKDW� LW� LV� QRW� WKH� WLPH� VSHQW� DQDO\]LQJ� WKH
WDVN� WKDW�H[SODLQV� WKH�UHODWLRQ�EHWZHHQ�WKH
QHHG� IRU� FRJQLWLRQ� DQG� GHFLVLRQ�PDNHU
V
UDWLRQDOLW\�
%\� XVLQJ� WKH� PRGLILHG� YHUVLRQV� RI� WKH

ULVN\� FKRLFH� IUDPLQJ� WDVNV� ZH� FRXOG� DOVR
LQYHVWLJDWH�WKH�SDWWHUQ�RI�UHVXOWV�LQ�D�IUDP�
LQJ� WDVN� ZKHQ� WKH� QRUPDWLYH� FRUUHFW� DQ�
VZHU�LV�SUHVHQWHG�LQ�D�VHW�RI�DOWHUQDWLYHV��,Q
RXU�VWXG\��������RI�WKH�VXEMHFWV�PDGH�WKH
FRUUHFW� FKRLFH� IRU� WKH� ILUVW� IUDPLQJ� WDVN
�SUREOHP���LQ�$SSHQGL[����DQG�������IRU
WKH� VHFRQG� IUDPLQJ� WDVN� �SUREOHP� �� LQ
$SSHQGL[� ���� 7KLV� UHVXOW� VKRZV� D� VLJQLIL�
FDQW�SHUFHQWDJH�RI� WKH� UHVSRQGHQWV� FKRRV�
LQJ�WKH�QRUPDWLYH�FRUUHFW�DQVZHU��DQ�DVSHFW
LJQRUHG� XQWLO� QRZ� LQ� WKH� OLWHUDWXUH�� 7KH
GLVWULEXWLRQ�RI�SUHIHUHQFHV�IRU�WKH�ILUVW�WZR
DOWHUQDWLYHV�� KRZHYHU�� UHYHDOV� D� VLPLODU
SDWWHUQ� ZLWK� WKH� UHVXOWV� REWDLQHG� XVLQJ
FODVVLFDO� IUDPLQJ� WDVNV�� 7KH� SDWWHUQ� UH�
SRUWHG�KHUH�IRU�WKH�IUDPLQJ�WDVNV�LV�VLPLODU
WR� WKH� RQH� UHSRUWHG� E\� =LFNDU� DQG� +LJK�
KRXVH���������VKRZLQJ�D�ORZHU�GLVFULPLQD�

WLRQ�LQ�WKH�SRVLWLYHO\�IUDPHG�YHUVLRQ�RI�WKH
$VLDQ� GLVHDVH� WDVN�� DV� FRPSDUHG� ZLWK� WKH
QHJDWLYHO\�IUDPHG�YHUVLRQ�
)ROORZLQJ�D�SURFHGXUH�VLPLODU�WR�WKH�RQH

XVHG� LQ� SUHYLRXV� VWXGLHV� �6PLWK�� /HYLQ�
�������/H%RHXI�� �6KDILU�� ��������6LPRQ��HW
DO��� ������ WKDW� DGGUHVVHG� WKH� UHODWLRQ� EH�
WZHHQ� WKH� IUDPLQJ�HIIHFW� DQG� WKH�QHHG� IRU
FRJQLWLRQ�� ZH� XVHG� WKH� PHGLDQ�VSOLW� WHFK�
QLTXH��WR��GLYLGH��WKH��VDPSOH�LQ�WZR���EDVHG
RQ�WKH�QHHG�IRU�FRJQLWLRQ�VFRUH��7KH�VXP�
PDU\�RI�WKH�FKRLFHV�PDGH�E\�WKH�WZR�VDP�
SOHV� LQ� WKH� IUDPLQJ� WDVNV� DUH� SUHVHQWHG� LQ
7DEOH���
2XU� UHVXOWV� VKRZ� WKDW� IRU� WKH� SRVLWLYHO\

IUDPHG� WDVN� �$VLDQ� GLVHDVH� SUREOHP�� WKH
IUDPLQJ�HIIHFW� LV� LQGHHG� ORZHU� LQ� WKH�KLJK
QHHG�IRU�FRJQLWLRQ�JURXS��2Q�WKH�FRQWUDU\�
LQ� WKH�QHJDWLYH�IUDPHG�SUREOHP�� WKH�IUDP�
LQJ� HIIHFW� LV� KLJKHU� LQ� WKH� KLJK� QHHG� IRU
FRJQLWLRQ�JURXS� �VHH�7DEOH�����7KLV� UHVXOW
LV� FRQVLVWHQW� ZLWK� RXU� K\SRWKHVLV� WKDW� LQ
$VLDQ�GLVHDVH�OLNH�GHFLVLRQ� WDVNV�� WKH�KLJK
QHHG� IRU� FRJQLWLRQ� LV� DVVRFLDWHG� ZLWK� D
SUHIHUHQFH�IRU�WKH�DOWHUQDWLYH�IRUPXODWHG�LQ
SUREDELOLVWLF� WHUPV��7KH�UHVXOWV�VKRZV�WKDW
SHRSOH� FKRRVLQJ� DOWHUQDWLYH� E� �IRUPXODWHG
LQ�SUREDELOLVWLF�WHUPV��VHHP�WR�KDYH�D�KLJK�
HU�QHHG� IRU� FRJQLWLRQ� WKDQ� WKRVH� FKRRVLQJ
WKH�ILUVW�DOWHUQDWLYH��VHH�)LJXUHV���DQG����
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7DEOH����7KH�UHVSRQVHV�RI�SDUWLFLSDQWV�LQ�WKH�WZR�IUDPLQJ�WDVNV�EDVHG�RQ�WKHLU�OHYHO�RI
QHHG�IRU�FRJQLWLRQ��1)&����PHGLDQ�VFRUH�IRU�1)&����

)LUVW�IUDPLQJ�WDVN 6HFRQG�IUDPLQJ�WDVN
/RZ�1)& +LJK�1)& /RZ�1)& +LJK�1)&

$OWHUQDWLYH
$ ��� �� ��� ���
% ��� �� ��� ���
& ��� �� ��� ���
' ��� �� ��� ���

7RWDO ��� �� ��� ���
/HJHQG�� 1)&� �� QHHG� IRU� FRJQLWLRQ�� ILUVW� IUDPLQJ� WDVN�  � SUREOHP� �� LQ� $SSHQGL[� ��

VHFRQG�IUDPLQJ�WDVN� �SUREOHP���LQ�$SSHQGL[��
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)LJXUH����1HHG�IRU�FRJQLWLRQ���PHDQV��VWDQGDUG�GHYLDWLRQV�DQG�VDPSOH�VL]HV�DFFRUGLQJ�WR
WKH�SUHIHUHQFHV�IRU�WKH�IRXU�DOWHUQDWLYHV�LQ�WKH�ILUVW�IUDPLQJ�SUREOHP��$VLDQ�GLVHDVH�WDVN�
SUREOHP���LQ�$SSHQGL[���

)LJXUH����1HHG�IRU�FRJQLWLRQ���PHDQV��VWDQGDUG�GHYLDWLRQV�DQG�VDPSOH�VL]HV�DFFRUGLQJ�WR
WKH� SUHIHUHQFHV� IRU� WKH� IRXU� DOWHUQDWLYHV� LQ� WKH� VHFRQG� IUDPLQJ� SUREOHP�� SUREOHP� �� LQ
$SSHQGL[��
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7KH�FRPSDULVRQ�EHWZHHQ�PHDQV�VXSSRUWV
WKH� UHVXOWV�RI� WKLV�REVHUYDWLRQ��7KH� UHVXOWV
DUH�SUHVHQWHG�LQ�7DEOH���
$� FRQFOXVLRQ� FDQ� EH� GUDZQ� IURP� WKHVH

UHVXOWV�� 5HVSRQGHQWV�ZKR� SUHIHU� WKH� DOWHU�
QDWLYHV� IUDPHG� LQ� SUREDELOLVWLF� WHUPV
�DOWHUQDWLYH� E� LQ� ERWK� SUREOHPV�� KDYH� GH�
ILQLWLYHO\�D�KLJKHU�QHHG�IRU�FRJQLWLRQ� WKDQ
WKRVH� SUHIHUULQJ� WKH� RWKHU� DOWHUQDWLYHV�� ,V
WKLV�D�JHQHUDO�WHQGHQF\�UHJDUGLQJ�WKH�IUDP�
LQJ�HIIHFW"�,Q�RUGHU�WR�DQVZHU�WKLV�TXHVWLRQ
DQG�WR�IXOO\�WHVW�K\SRWKHVLV����ZH�GHVLJQHG
DQRWKHU�VWXG\�LQ�ZKLFK�ZH�XVHG�WKH�DERYH�
PHQWLRQHG� IUDPLQJ�SUREOHPV�DV� WKH\�ZHUH
XVHG�LQ�FODVVLFDO�IUDPLQJ�VWXGLHV�

678'<��
6DPSOH�DQG�SURFHGXUH
:H� DVNHG� ���� UHVSRQGHQWV� �XQGHUJUDGX�

DWH� VWXGHQWV� IURP� �%DEH��%RO\DL�� 8QLYHU�
VLW\��&OXM�1DSRFD��5RPDQLD������ZRPHQ��
PHDQ� DJH� ������ \HDUV�� WR� FRPSOHWH� WZR
IUDPLQJ� SUREOHPV� �LQ� WKHLU� RULJLQDO� IRU�
PXODWLRQ�� WRJHWKHU� ZLWK� WKH� 5RPDQLDQ
YHUVLRQ�RI� WKH�1)&�VFDOH�SUHVHQWHG� LQ� WKH
ILUVW� VWXG\�� 7KH� WZR� IUDPLQJ� SUREOHPV
ZHUH� JLYHQ� WRJHWKHU� ZLWK� RWKHU� ILYH
GHFLVLRQ�PDNLQJ� WDVNV� LQ� RUGHU� WR� UHGXFH

WKH� VLPLODULW\� HIIHFW�� )RU� WKH� ILUVW� IUDPLQJ
SUREOHP� WKH� UHVSRQGHQWV
� FKRLFHV�ZHUH� DV
IROORZV�

� ,I� 3URJUDP� $� LV� DGRSWHG�� ���� SHRSOH

ZLOO�EH�VDYHG��1� �������������

�,I�3URJUDP�%�LV�DGRSWHG��WKHUH�LV�D����

SUREDELOLW\� WKDW� ����SHRSOH�ZLOO� EH� VDYHG�
DQG�����SUREDELOLW\� WKDW�QR�SHRSOH�ZLOO�EH
VDYHG��1� �������������
:KLOH�IRU�WKH�VHFRQG�SUREOHP�WKH�UHVSRQ�

GHQWV
�FKRLFHV�ZHUH�

� ,I� WKH� DUP\� UHWUHDWV� RQ� WKH� URXWH� ;�

�����VROGLHUV�ZLOO�GLH��1� �������������

� ,I� WKH� DUP\� UHWUHDWV� RQ� WKH� URXWH� <�

WKHUH� LV�D�����SUREDELOLW\� WKDW�QRERG\�ZLOO
GLH�DQG�����SUREDELOLW\�WKDW�DOO�VROGLHUV�ZLOO
GLH��1� �������������

5(68/76�$1'�',6&866,216
7KH� FURVV�WDEV� UHYHDO� D� SLFWXUH�� ZKLFK

IXOO\� VXSSRUWV� +\SRWKHVLV� ��� 3HRSOH� ZKR
SUHIHU� � WKH� �DOWHUQDWLYH� �IUDPHG� �LQ� �SURED�
ELOLVWLF� WHUPV� KDYH� KLJKHU� OHYHOV� RI� QHHG�
IRU�FRJQLWLRQ� WKDQ� WKRVH� ZKR� SUHIHU� WKH
RWKHU� DOWHUQDWLYH�� 7KH� SHRSOH� ZKR� FKRRVH
LQ� ERWK� IUDPLQJ� SUREOHPV� WKH� DOWHUQDWLYH
IUDPHG� LQ� SUREDELOLVWLF� WHUPV� KDYH� WKH
KLJKHVW�VFRUHV�RQ�WKH�1)&�VFDOH��VHH�7DEOH
���

678',$�36<&+2/2*,&$������������� ���

7DEOH����1HHG�IRU�FRJQLWLRQ���PHDQV��VWDQGDUG�GHYLDWLRQV�DQG�WHVWV�RI�VLJQLILFDQFH�IRU
WKH�GLIIHUHQFH�LQ�UHVSRQVHV�EHWZHHQ�WKH�ILUVW�WZR�DOWHUQDWLYHV�RI�WKH�IUDPLQJ�WDVNV

)UDPLQJ�WDVN &KRLFH 0HDQ�1)& 6' 1 �W��WHVW�YDOXH
)LUVW�IUDPLQJ�WDVN $��SRVLWLYH���

VXUYLYDO�IUDPLQJ� ������ ������ ��� ����
�S���������%��SUREDELOLVWLF� ������ ������ ���

6HFRQG�IUDPLQJ�WDVN $��QHJDWLYH���
PRUWDOLW\�IUDPLQJ� ������ ������ ��� �����

�S��������%��SUREDELOLVWLF� ������ ������ ���
/HJHQG��1)&���QHHG�IRU�FRJQLWLRQ��ILUVW�IUDPLQJ�WDVN� �SUREOHP���LQ�$SSHQGL[����VH�

FRQG�IUDPLQJ�WDVN� �SUREOHP���LQ�$SSHQGL[��



:KHQ�ZH�XVH� WKH�PHGLDQ�VSOLW� WHFKQLTXH
WR�GLYLGH�WKH�VDPSOH�EDVHG�RQ�WKH�QHHG�IRU
FRJQLWLRQ�� ZH� REWDLQ� UHVXOWV� VLPLODU� WR
WKRVH�RI�WKH�ILUVW�VWXG\��3DUWLFLSDQWV�KLJK�LQ
QHHG� RI� FRJQLWLRQ� VKRZ� D� GHFUHDVH� LQ� WKH
IUDPLQJ� HIIHFW� IRU� WKH� SRVLWLYHO\� IUDPHG
SUREOHP� DQG� DQ� LQFUHDVH� LQ� WKH� IUDPLQJ
HIIHFW� LQ� WKH� QHJDWLYHO\� IUDPHG� SUREOHP
�VHH�7DEOH����
7KHVH� UHVXOWV� DUH� FRQVLVWHQW�ZLWK� WKH�K\�

SRWKHVLV� WKDW� WKH� QHHG� IRU� FRJQLWLRQ� KDV� D
SRVLWLYH� UHODWLRQ� ZLWK� WKH� SUHIHUHQFHV� IRU
WKH� DOWHUQDWLYHV� IUDPHG� LQ� SUREDELOLVWLF
WHUPV� �FRPSOH[� IRUPXODWLRQV��� 7KHUHIRUH�
WKH� UHODWLRQ� EHWZHHQ� QHHG� IRU� FRJQLWLRQ

DQG� VHQVLWLYLW\� WR� WKH� IUDPLQJ� HIIHFW� LQ
$VLDQ� GLVHDVH�OLNH� WDVNV� FDQ� EH� �DW� OHDVW
SDUWLDOO\�� H[SODLQHG� E\� WKH� SUHIHUHQFHV� RI
WKRVH� KLJK� LQ� QHHG� IRU� FRJQLWLRQ� IRU� WKH
PRUH�FRPSOH[�IRUPXODWLRQV��DOWHUQDWLYH�E��

*(1(5$/�',6&866,21
'HFLVLRQ�PDNLQJ�OLWHUDWXUH�WHQGV�WR�VKRZ

LQFUHDVLQJ�LQWHUHVW�LQ�WKH�LQIOXHQFH�RI�LQGL�
YLGXDO� GLIIHUHQFHV� RQ� VHQVLWLYLW\� WR� FRJQL�
WLYH� KHXULVWLFV� DQG� ELDVHV� �6LPRQ� HW� DO��
������ 6DUPÂQ\�6FKXOOHU�� ������� ,Q� WKLV
UHVSHFW��D�QHHG�IRU�FRJQLWLRQ�UHFHLYHG�VSH�
FLDO� LQWHUHVW� LQ� WKH� ODVW�GHFDGH��7KLV�VWDEOH

��� 678',$�36<&+2/2*,&$�������������

7DEOH����1HHG�IRU�FRJQLWLRQ���PHDQV��VWDQGDUG�GHYLDWLRQV�DQG�VDPSOH�VL]HV�EDVHG�RQ�WKH
GLVWULEXWLRQ�RI�SUHIHUHQFHV�IRU�WKH�WZR�DOWHUQDWLYHV�LQ�WKH�ULVN\�FKRLFH�IUDPLQJ�WDVNV
)UDPLQJ�WDVN 6HFRQG�IUDPLQJ�WDVN

)LUVW�IUDPLQJ�WDVN�

&KRLFH $��QHJDWLYH��
PRUWDOLW\�IUDPLQJ�

%��SUREDELOLVWLF�

$��SRVLWLYH���
VXUYLYDO�IUDPLQJ�

1)&� ��������
�6'� �������
1� ����

1)&� �������
�6'� �������
1� ����%��SUREDELOLVWLF� 1)&� ��������

�6'� �������
1� ���

1)&� ��������
�6'� ����
1� ����/HJHQG�� 1)&� �� QHHG� IRU� FRJQLWLRQ�� ILUVW� IUDPLQJ� WDVN�  �$VLDQ� GLVHDVH� WDVN�� VHFRQG

IUDPLQJ�WDVN� �DUP\�UHWUHDW�WDVN

7DEOH����7KH�UHVSRQVHV�RI�SDUWLFLSDQWV�LQ�VWXG\���RQ�WKH�WZR�IUDPLQJ�WDVNV�EDVHG�RQ
WKHLU�OHYHO�RI�QHHG�IRU�FRJQLWLRQ��1)&�

)LUVW�IUDPLQJ�WDVN 6HFRQG�IUDPLQJ�WDVN
/RZ�1)& +LJK�1)& /RZ�1)& +LJK�1)&

$OWHUQDWLYH
$ ��� ��� ��� ���
% ��� ��� ��� ���

7RWDO ��� ��� ��� ���
/HJHQG��1)&� �� QHHG� IRU� FRJQLWLRQ�� ILUVW� IUDPLQJ� WDVN�  �$VLDQ� GLVHDVH� WDVN�� VHFRQG

IUDPLQJ�WDVN� �DUP\�UHWUHDW�WDVN



LQGLYLGXDO� GLIIHUHQFH� UHODWHG� WR� WKH� LQ�
IRUPDWLRQ�SURFHVVLQJ�HIILFLHQF\�DV�ZHOO�DV
WR�FRJQLWLYH�DELOLWLHV�DQG�RWKHU�SHUVRQDOLW\
YDULDEOHV��VHHPV�WR�PRGHUDWH�VHQVLWLYLW\� WR
WKH� IUDPLQJ� HIIHFW� �6PLWK�� /HYLQ�� �����
&KDWWHUMHH�HW�DO���������6LPRQ�HW�DO��������
.XYDDV�� .DXIPDQ�� ������ DQG� UDWLR�EDVLV
SKHQRPHQRQ��$ORQVR��)HUQDQGH]�%HUURFDO�
�������+RZHYHU��OHVV�DWWHQWLRQ�ZDV�VKRZQ
WR�WKH�UHODWLRQ�EHWZHHQ�WKH�QHHG�IRU�FRJQL�
WLRQ�DQG�WKH�UDWLRQDOLW\�LQ�GHFLVLRQ�PDNLQJ�
7KLV� VWXG\� GHILQHV� UDWLRQDOLW\� LQ� GHFLVLRQ�
PDNLQJ�DV�UHGXFHG�VHQVLWLYLW\�WR�WKH�FRJQL�
WLYH� KHXULVWLFV� DQG� ELDVHV� GRFXPHQWHG� LQ
WKH�OLWHUDWXUH��6WDUWLQJ�IURP�WKLV�WKHRUHWLFDO
SRVLWLRQ� ZH� PRGLILHG� ��� GHFLVLRQ�PDNLQJ
WDVNV� �XVHG� WR� HOLFLW� IUDPLQJ� HIIHFW�� (OOV�
EHUJ�SDUDGR[��DQG�UHSUHVHQWDWLYLW\�ELDV��LQ
RUGHU�WR�HYDOXDWH�WKH�GHJUHH�LQ�ZKLFK�GHFL�
VLRQ� PDNHUV� GHYLDWH� IURP� WKH� UDWLRQDOLW\
QRUP�� 7KLV� GHYLDWLRQ� LV� ORZHU� IRU� WKRVH
VFRULQJ� KLJK� RQ� WKH� QHHG� IRU� FRJQLWLRQ
VFDOH� �&DFLRSSR�� 3HWW\�� ������� WKHUHIRUH�
WKH�KLJKHU�WKH�QHHG�IRU�FRJQLWLRQ��WKH�KLJK�
HU�WKH�UDWLRQDOLW\�LQ�GHFLVLRQ�PDNLQJ��+RZ�
HYHU��WKH�LQWLPDWH�GHWDLOV�RI�WKLV�UHODWLRQ�DUH
QRW�FOHDU�\HW��3RVVLEO\��FRQVLGHUDWLRQ�JLYHQ
WR�WKH�ZD\�LQ�ZKLFK�WKH�GHFLVLRQ�WDVNV�DUH
UHSUHVHQWHG� LQ� WKH� FRJQLWLYH� V\VWHP� FDQ
VKHG�VRPH�OLJKW�RQ�WKLV�UHODWLRQ�
)RU� WKH� SDUWLFXODU� FDVH� RI� WKH� IUDPLQJ

HIIHFW��WKLV�VWXG\�SURYHV�WKDW�LQ�WKH�FDVH�RI
$VLDQ� GLVHDVH�OLNH� WDVNV�� GHFLVLRQ� PDNHUV
KLJK� LQ�QHHG�RI�FRJQLWLRQ�SUHIHU� WKH�DOWHU�
QDWLYHV� IRUPXODWHG� LQ� SUREDELOLVWLF� WHUPV�
7KLV� UHODWLRQ� H[SODLQV� WKH� DVVRFLDWLRQ� EH�
WZHHQ�VHQVLWLYLW\� WR� IUDPLQJ�HIIHFWV� �XVLQJ
WKLV�SDUWLFXODU� W\SH�RI� WDVN�� DQG�D�QHHG�RI
FRJQLWLRQ��,Q�WKH�ILUVW�VWXG\�ZKHQ�ZH�PRGL�
ILHG�WKH�IUDPLQJ�WDVN�LQ�OLQH�ZLWK�WKH�UDWLR�
QDOLW\� DVVXPSWLRQV��ZH� FOHDUO\� REVHUYHG� D
VLJQLILFDQW� GLIIHUHQFH� LQ� WKH� SUHIHUHQFHV
H[SUHVVHG�IRU�WKH�QRUPDWLYHO\�FRUUHFW�DOWHU�
QDWLYH� DPRQJ� WKRVH� ZLWK� D� KLJK�� YHUVXV
WKRVH� ZLWK� D� ORZ� QHHG� RI� FRJQLWLRQ�� %H�

VLGHV� WKLV� UHVXOW�� DQRWKHU� DVVRFLDWLRQ� ZDV
REVHUYHG�LQ�WKH�ILUVW�VWXG\��QDPHO\��SUHIHU�
HQFH�RI�WKRVH�KLJK�LQ�QHHG�RI�FRJQLWLRQ�IRU
WKH� DOWHUQDWLYH� IRUPXODWHG� LQ� SUREDELOLVWLF
WHUPV��7KLV� UHVXOW�ZDV� IXUWKHU� H[SORUHG� LQ
WKH� VHFRQG� VWXG\�� LQ�ZKLFK� WKH� GDWD� VKRZ
WKDW� WKH� DVVRFLDWLRQ� EHWZHHQ� VHQVLWLYLW\� WR
WKH�IUDPLQJ�HIIHFW�DQG�D�QHHG�IRU�FRJQLWLRQ
LV�H[SODLQHG�E\�WKH�SUHIHUHQFH�IRU�WKH�DOWHU�
QDWLYHV� IUDPHG� LQ� SUREDELOLVWLF� WHUPV�
7KHVH� UHVXOWV� KRZHYHU� FDQQRW� EH� JHQHUDO�
L]HG��)LUVW��EHFDXVH�ZH�RQO\�XVHG�GHFLVLRQ
WDVNV�VLPLODU�WR�WKH�$VLDQ�GLVHDVH�WDVN��7KH
IUDPLQJ�HIIHFW�ZDV�GRFXPHQWHG� LQ� D� ODUJH
YDULHW\�RI�WDVNV�DQG�FRQWH[WV��/HYLQ�HW�DO��
������� DQG� HYHQ� WKRXJK� PRVW� IUDPLQJ
LWHPV� DUH� D� YDULDQW� RI� WKH� $VLDQ� GLVHDVH
WDVN��=LFNDU��+LJKKRXVH���������ZH�FDQQRW
H[WHQG� WKH� ILQGLQJV� RI� WKLV� VWXG\� WR� WKH
HQWLUHW\�RI� WKH�IUDPLQJ�HIIHFW��:KHQ�FRP�
SDUHG�ZLWK� RWKHU� IUDPLQJ� WDVNV�� WKH� VWURQ�
JHVW� IUDPLQJ� HIIHFW�� KRZHYHU�� ZDV� GRFX�
PHQWHG� IRU� WKH� $VLDQ� GLVHDVH�OLNH� WDVNV
�=LFNDU�� +LJKKRXVH�� ������ .ÝKEHUJHU�
������� 7KH� PRVW� SODXVLEOH� H[SODQDWLRQ� LV
WKDW� SHRSOH� GLVWLQJXLVK� EHWZHHQ� OLYHV� DQG
RWKHU� SRVVLEOH� RXWFRPHV� �=LFNDU�� +LJK�
KXVH��������DQG�EHFDXVH�WKH�KXPDQ�FRJQL�
WLYH� V\VWHP� VHHPV� PRUH� VHQVLWLYH� LQ� SUR�
FHVVLQJ�LQIRUPDWLRQ�VLJQDOLQJ�OLIH�WKUHDWHQ�
LQJ� GDQJHUV� �0LFOHD�� &XU�HX�� ������� 7KLV
H[SODQDWLRQ� LV� DOVR� VXSSRUWHG� E\� WKH� IDFW
WKDW� WKH� SRVLWLYHO\� IUDPHG� YHUVLRQ� LV� OHVV
GLVFULPLQDWLYH�DV�FRPSDUHG�ZLWK�WKH�QHJD�
WLYHO\�IUDPHG�YHUVLRQ� LQ�ZKLFK� WKH�GDQJHU
RI�ORVV�RI�OLIH��LV�EHWWHU�XQGHUOLQHG��=LFNDU�
+LJKKXVH�� ������ .ÝKEHUJHU�� ������� 7KH
$VLDQ�GLVHDVH�LWHPV�XVHG�LQ�RXU�VWXG\�ZHUH
VLPLODU� ZLWK� UHVSHFW� WR� WKH� FRQWHQW� RI� WKH
IUDPLQJ�SUREOHP��%RWK�LWHPV�LQYROYHG�ORVV
RI� OLYHV�� 7KLV�PDGH� WKHP� VLPLODU� ZLWK� UH�
VSHFW� WR� WKH� LQWHUSUHWDWLRQ�JLYHQ�E\�=LFNDU
DQG�+LJKKRXVH���������7KHUHIRUH��EHFDXVH
WKH� WZR� WDVNV� XVHG� LQ� RXU� VWXG\� DUH� QRW
VWULFWO\�UHODWHG�WR�ULVN�WDNLQJ��=LFNDU��+LJK�

678',$�36<&+2/2*,&$������������� ���



KRXVH�� ������� ULVN�WDNLQJ� WKHRULHV� DUH� QRW
FRQVLGHUHG� LQ� WKH� LQWHUSUHWDWLRQ� RI� RXU
UHVXOWV� EXW� LQVWHDG�� FRJQLWLYH� PRWLYDWLRQ
FRQFHSWV�DUH�XVHG�WR�H[SODLQ�WKHP�
,QGLYLGXDOV� KLJK� LQ� QHHG� RI� FRJQLWLRQ

HQMR\� HIIRUWIXO� FRJQLWLYH� HQGHDYRUV� DQG�
EHLQJ� LQYROYHG� LQ� SUREOHP�VROYLQJ� DFWLYL�
WLHV�� WKH\� SUHIHU� FRPSOH[� WR� VLPSOH� SURE�
OHP�GHVFULSWLRQV��&DFLRSSR�HW�DO����������,Q
VLPSOH� WHUPV�� WKH� WZR� DOWHUQDWLYHV� LQ� WKH
$VLDQ�GLVHDVH� WDVN�GLIIHU� LQ� WHUPV�RI�FRP�
SOH[LW\�� WKH� VHFRQG� DOWHUQDWLYH� �IUDPHG� LQ
SUREDELOLVWLF�WHUPV��EHLQJ�D�PRUH�FRPSOH[
IRUPXODWLRQ� WKDQ� WKH� ILUVW�� 7KLV� LV� RQH� RI
WKH� UHDVRQV� ZK\� SHRSOH� KLJK� LQ� QHHG� IRU
FRJQLWLRQ� SUHIHU� WKH� VHFRQG� DOWHUQDWLYH�
7KH� YHU\� FRQWHQW� RI� RQH� RI� WKH� LWHPV� LQ
1)&� VFDOH� �&DFLRSSR�� 3HWW\�� ������ ��,
ZRXOG� SUHIHU� FRPSOH[� WR� VLPSOH� SURE�
OHPV��� VXSSRUWV� WKLV� H[SODQDWLRQ�� 7KLV
LQWHUSUHWDWLRQ�� KRZHYHU�� LV� QRW� JHQHUDOL]�
DEOH� DFURVV� GLIIHUHQW� W\SHV� RI� IUDPLQJ
WDVNV�

/,0,7$7,216
7KH� XVH� RI� VWXGHQWV
� VDPSOH� PD\� DOVR

OLPLW�WKH�JHQHUDOL]DELOLW\�RI�WKH�UHVXOWV�HYHQ
LI� VRPH� VWXGLHV� DUJXHG� WKDW� WKH� VWXGHQW
SRSXODWLRQV� GR� QRW� VLJQLILFDQWO\� GLIIHU
IURP�WKH�JHQHUDO�SRSXODWLRQ�ZLWK�UHVSHFW�WR
WKH� VHQVLWLYLW\� WR� IUDPLQJ� HIIHFWV
�.ÝKEHUJHU�� ������� EXW� WKHUH� DUH� VHQVLWLYH
GLIIHUHQFHV� ZLWK� UHVSHFW� WR� WKH� QHHG� IRU
FRJQLWLRQ� ZKLFK� LV� VLJQLILFDQWO\� KLJKHU� LQ
VWXGHQW� SRSXODWLRQV� DV� FRPSDUHG�ZLWK� WKH
JHQHUDO�SRSXODWLRQ��&XU�HX��������
7KH� IUDPLQJ� WDVNV�� ZKLFK� LQLWLDOO\� ZHUH

GHVLJQHG�WR�DVVHVV�ULVN�WDNLQJ�EHKDYLRUV�LQ
GHFLVLRQ�PDNLQJ�� DUH� PRGLILHG� LQ� WKLV
VWXG\�WR�DVVHVV�UDWLRQDOLW\��$QRWKHU�PRGLIL�
FDWLRQ� ZDV� WKDW� WZR� IUDPLQJ� LWHPV� ZHUH
XVHG� DQG� WKH� ILUVW� RQH� SUHVHQWHG� RQO\� WKH
JDLQ� IUDPH� DQG� WKH� VHFRQG� RQH� RQO\� WKH
ORVV� IUDPH�� 7KHVH�PRGLILFDWLRQV�PDNH� WKH

ILUVW� VWXG\� GLIILFXOW� WR� FRPSDUH� ZLWK� SUH�
YLRXV� UHVHDUFK� RQ� WKH� UHODWLRQ� EHWZHHQ
QHHG� IRU� FRJQLWLRQ� DQG� IUDPLQJ� HIIHFW�
+RZHYHU��WKH�DLP�RI�WKLV�VWXG\�ZDV�QRW�WR
LQYHVWLJDWH� ULVN� WDNLQJ�� EXW� UDWLRQDOLW\� LQ
GHFLVLRQ�PDNLQJ� DQG� LWV� UHODWLRQ� WR� WKH
QHHG� IRU� FRJQLWLRQ�� 7KH� XVH� RI� FODVVLFDO
$VLDQ�GLVHDVH�WDVN��ZLWK�ERWK�ORVV�DQG�JDLQ
YHUVLRQV� LQ� ZLWKLQ� VXEMHFWV� GHVLJQV� ZLOO
SUREDEO\� VKHG� VRPH� PRUH� OLJKW� RQ� WKH
UHODWLRQ� EHWZHHQ� IUDPLQJ� HIIHFW� DQG� QHHG
IRU�FRJQLWLRQ�
5HFHLYHG�6HSWHPEHU���������

5()(5(1&(6
$//$,6��0���+$*(1��2��� ������([SHFWHG�XWLOLW\

K\SRWKHVHV�DQG�WKH�$OODLV�SDUDGR[��5HLGHO�'RUGUHFKW�
*(�
$//2162�� '��� )(51$1'(=�%(552&$/�� 3��

������ ,UUDWLRQDO� GHFLVLRQV�� $WWHQGLQJ� WR� QXPEHUV
UDWKHU� WKDQ�UDWLRV��3HUVRQDOLW\�DQG�,QGLYLGXDO�'LIIHU�
HQFHV����������������
&$&,2332�� -�7��� 3(77<�� 5�(��� ������ 7KH� QHHG

IRU� FRJQLWLRQ�� -RXUQDO� RI� 3HUVRQDOLW\� DQG� 6RFLDO
3V\FKRORJ\��������������
&$&,2332��-�7���3(77<��5�(���)(,167(,1��-�$��

-$59,6��:�%�*���������'LVSRVLWLRQDO�GLIIHUHQFHV�LQ
FRJQLWLYH� PRWLYDWLRQ�� 7KH� OLIH� WLPHV� RI� LQGLYLGXDOV
YDU\LQJ� LQ� QHHG� IRU� FRJQLWLRQ�� 3V\FKRORJLFDO�%XOOH�
WLQ������������������
&+$77(5(-((�� 6��� +($7+�� 7�%���0,/'%(5*�

6�-���)5$1&(��.�5���������7KH�GLIIHUHQWLDO�SURFHVV�
LQJ�RI�SULFHV�LQ�JDLQV�DQG�ORVVHV��7KH�HIIHFWV�RI�IUDPH
DQG�QHHG� IRU�FRJQLWLRQ�� -RXUQDO�RI�%HKDYLRUDO�'HFL�
VLRQ�0DNLQJ������������
&85�(8��3�/��� ������1HYRLD� GH� VWLPXODUH� FRJQL�

WLYÄ� �� GHOLPLWÄUL� FRQFHSWXDOH� �L� FRQVLGHUDßLL� SULYLQG
HYDOXDUHD� �1HHG� IRU� &RJQLWLRQ� �� 5HPDUNV� RQ� WKH
&RQFHSWXDO� )RXQGDWLRQ� DQG�$VVHVVPHQW�� �LQ� 5RPD�
QLDQ��� &RJQLWLH� &UHLHU� &RPSRUWDPHQW�� 9,,,�� ��
��������
'58&.0$1�� -�1��� ������ (YDOXDWLQJ� IUDPLQJ

HIIHFWV�� -RXUQDO� RI� (FRQRPLF� 3V\FKRORJ\�� ���
�������
(//6%(5*�� '��� ������ 5LVN�� DPELJXLW\� DQG� WKH

VDYDJH�D[LRPV��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�����
��������
*,*(5(1=(5�� *��� 72''�� 3�0��� 	� $%&� 5H�

VHDUFK�*URXS��������6LPSOH�KHXULVWLFV� WKDW�PDNH�XV
VPDUW��2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG�
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+$67,(�� 5��� ������ 3UREOHPV� IRU� MXGJPHQW� DQG
GHFLVLRQ�PDNLQJ��$QQXDO�5HYLHZ�RI�3V\FKRORJ\�����
��������
.$+1(0$1�� '��� 79(56.<�� $��� ������ 6XEMHF�

WLYH� SUREDELOLW\�� $� MXGJPHQW� RI� UHSUHVHQWDWLYHQHVV�
&RJQLWLYH�3V\FKRORJ\�������������
.$+1(0$1��'���79(56.<��$���������3URVSHFW

WKHRU\��$Q�DQDO\VLV�RI�GHFLVLRQ�XQGHU�ULVN��(FRQRPH�
WULFD��������������
.$+1(0$1�� '��� 6/29,&�� 3��� 79(56.<�� $��

������ -XGJPHQWV� XQGHU� XQFHUWDLQW\�� +HXULVWLFV� DQG
ELDVHV��&DPEULGJH�8QLYHUVLW\�3UHVV��1HZ�<RUN�
.½+%(5*(5��$���������7KH�LQIOXHQFH�RI�IUDPLQJ

RQ� ULVN\� GHFLVLRQV��$�PHWD�DQDO\VLV�� 2UJDQL]DWLRQDO
%HKDYLRU� DQG� +XPDQ� 'HFLVLRQ� 3URFHVVHV�� ���� ��
������
.89$$6��%���.$8)0$11��*��������� ,PSDFW�RI

PRRG�� IUDPLQJ�� DQG� QHHG� IRU� FRJQLWLRQ� RQ� GHFLVLRQ
PDNHUV
�UHFDOO�DQG�FRQILGHQFH��-RXUQDO�RI�%HKDYLRUDO
'HFLVLRQ�0DNLQJ������������
/H%2(8)��5�$���6+$),5��(���������'HHS�WKRXJKW

DQG�VKDOORZ�IUDPHV��2Q�WKH�VXVFHSWLELOLW\�WR�IUDPLQJ
HIIHFWV�� -RXUQDO�RI�%HKDYLRUDO�'HFLVLRQ�0DNLQJ�����
������
/(9,1�� ,�3��� 6&+1(,'(5�� 6�/��� *$(7+�� *�-��

������$OO� IUDPHV� DUH� QRW� FUHDWHG� HTXDO��$� W\SRORJ\
DQG�FULWLFDO�DQDO\VLV�RI�IUDPLQJ�HIIHFWV��2UJDQL]DWLRQ�
DO� %HKDYLRU� DQG� +XPDQ� 'HFLVLRQ� 3URFHVVHV�� ���� ��
��������
/(9,1�� ,�3��� *$(7+�� *�-��� 6&+1(,'(5�� -��

/$85,2/$��0��� ������ $� QHZ� ORRN� DW� IUDPLQJ� HI�
IHFWV�� 'LVWULEXWLRQ� RI� HIIHFW� VL]HV�� LQGLYLGXDO� GLIIHU�
HQFHV� DQG� LQGHSHQGHQFH� RI� W\SHV� RI� HIIHFWV�
2UJDQL]DWLRQDO� %HKDYLRU� DQG� +XPDQ� 'HFLVLRQ� 3UR�
FHVVHV�����������������
0,&/($��0���&85�(8��3�/��� ������)UDPLQJXO� VL

PHFDQLVPHOH� GH� DSÄUDUH� �'HIHQFH� PHFKDQLVPV� DQG
WKH� IUDPLQJ�HIIHFW�� �LQ�5RPDQLDQ���&RJQLWLH��&UHLHU�
&RPSRUWDPHQW��9,,�������������
1$,5��.�8���5$01$5$<$1��6���������,QGLYLGX�

DO� GLIIHUHQFHV� LQ� QHHG� IRU� FRJQLWLRQ� DQG� FRPSOH[
SUREOHP�VROYLQJ��-RXUQDO�RI�5HVHDUFK�LQ�3HUVRQDOLW\�
������������
58,6(/��,���������&RJQLWLYH�IDOODFLHV�DV�EDUULHUV�WR

WKLQNLQJ��6WXGLD�3V\FKRORJLFD�����������������
6$50¢1<�6&+8//(5�� ,��� ������ 3URFUDVWLQD�

WLRQ��QHHG� IRU� FRJQLWLRQ�DQG� VHQVDWLRQ� VHHNLQJ��6WX�
GLD�3V\FKRORJLFD���������������

6$50¢1<�6&+8//(5��,���������&DWHJRU\�ZLGWK
FRJQLWLYH� VW\OH� DQG� GHFLVLRQ�PDNLQJ� SURFHVVHV�� 6WX�
GLD�3V\FKRORJLFD�����������������
6+$),5�� (��� /H%2(8)�� 5�$��� ������ 5DWLRQDOLW\�

$QQXDO�5HYLHZ�RI�3V\FKRORJ\��������������
6,021��+�$���������$�EHKDYLRUDO�PRGHO�RI�UDWLR�

QDO� FKRLFH�� 4XDUWHUO\� -RXUQDO� RI� (FRQRPLFV�� ���
�������
6,021�� � $�)��� �)$*/(<�� �1�6��� �+$//(5$1�

-�*��� ������� �'HFLVLRQ� �IUDPLQJ�� �0RGHUDWLQJ� �HIIHFWV
RI� �LQGLYLGXDO� �GLIIHUHQFHV� �DQG� �FRJQLWLYH� � SURFHVV�
LQJ�� -RXUQDO� RI� %HKDYLRUDO� 'HFLVLRQ� 0DNLQJ�� ���
������
60,7+��6�0���/(9,1��,�3���������1HHG�IRU�FRJQL�

WLRQ�DQG�FKRLFH�IUDPLQJ�HIIHFW��-RXUQDO�RI�%HKDYLRUDO
'HFLVLRQ�0DNLQJ�������������
6255(17,12�� 5�0��� %2%2&(/�� '�5��� *,77$�

0�=��� 2/621�� -�0��� +(:,77�� (�&��� ������ 8QFHU�
WDLQW\� RULHQWDWLRQ� DQG� SHUVXDVLRQ�� ,QGLYLGXDO� GLIIHU�
HQFHV� LQ� WKH� HIIHFWV� RI� SHUVRQDO� UHOHYDQFH� RQ� VRFLDO
MXGJPHQWV�� -RXUQDO� RI� 3HUVRQDOLW\� DQG� 6RFLDO
3V\FKRORJ\��������������
67$129,&+�� .�(��� ������ :KR� LV� UDWLRQDO"� 6WX�

GLHV�RI�LQGLYLGXDO�GLIIHUHQFHV�LQ�UHDVRQLQJ��/DZUHQFH
(UOEDXP�$VVRFLDWHV�,QF���0DKZDK��1-�
79(56.<�� $��� .$+1(0$1�� '��� ������ $YDLO�

DELOLW\���$�KHXULVWLF�IRU�MXGJLQJ�IUHTXHQF\�DQG�SURED�
ELOLW\��&RJQLWLYH�3V\FKRORJ\�������������
79(56.<��$���.$+1(0$1��'���������-XGJPHQW

XQGHU� XQFHUWDLQW\�� +HXULVWLFV� DQG� ELDVHV�� 6FLHQFH�
���������������
79(56.<��$���.$+1(0$1��'���������7KH�IUDP�

LQJ�RI�GHFLVLRQV� DQG� WKH�SV\FKRORJ\�RI� FKRLFH��6FL�
HQFH���������������
79(56.<�� $��� .$+1(0$1�� '��� ������ -XGJ�

PHQWV� RI� DQG� E\� UHSUHVHQWDWLYHQHVV�� ,Q�� '�� .DKQH�
PDQ��3��6ORYLF��$��7YHUVN\� �(GV���� -XGJPHQW�8QGHU
8QFHUWDLQW\��+HXULVWLFV� DQG�%LDVHV��&DPEULGJH�8QL�
YHUVLW\�3UHVV��&DPEULGJH��*%�
=,&.$5���0�-����+,*++286(���6�����������/RRN�

LQJ�FORVHU�DW� WKH�HIIHFWV�RI� IUDPLQJ�RQ� ULVN\�FKRLFH�
$Q� LWHP� UHVSRQVH� WKHRU\� DQDO\VLV�� 2UJDQL]DWLRQDO
%HKDYLRU� DQG� +XPDQ� 'HFLVLRQ� 3URFHVVHV�� ���� ��
������
:($5<����*�����(':$5'6����-�$�������������,QGL�

YLGXDO� �GLIIHUHQFHV� �LQ� �FDXVDO� �XQFHUWDLQW\�� �-RXUQDO
RI� � 3HUVRQDOLW\� �DQG� �6RFLDO� �3V\FKRORJ\�� ����
��������
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$33(1',;���
'HFLVLRQ�PDNLQJ�WHVW

���6XSSRVH�\RX�IOLS�D�FRLQ�VHYHUDO�WLPHV�DQG�WKH�FRLQ�IDOOV���WLPHV�RQ�KHDG��2Q
ZKLFK� RI� WKH� VLGHV� GR� \RX� WKLQN� ZLOO� WKH� FRLQ� PRVW� SUREDEO\� IDOO� WKH� ��WK
WLPH"
D��+HDG�
E��7DLOV�
F��%RWK�VLGHV�DUH�HTXDOO\�SUREDEOH�
G��,�FDQQRW�GHFLGH�

���,PDJLQH�WKDW�\RXU�FRXQWU\�LV�SUHSDULQJ�IRU�WKH�RXWEUHDN�RI�DQ�XQXVXDO�$VLDQ
GLVHDVH��ZKLFK� LV� H[SHFWHG� WR� NLOO� ���� SHRSOH�� 7ZR� DOWHUQDWLYH� SURJUDPV� WR
FRPEDW�WKH�GLVHDVH�KDYH�EHHQ�SURSRVHG��3URJUDP�$�DQG�3URJUDP�%��$VVXP�
LQJ�WKDW�WKH�H[DFW�VFLHQWLILF�HVWLPDWHV�RI�WKH�FRQVHTXHQFHV�RI�WKH�SURJUDPV�DUH
NQRZQ��ZKLFK�RQH�ZLOO�\RX�FKRRVH"
D��,I�3URJUDP�$�LV�DGRSWHG������SHRSOH�ZLOO�EH�VDYHG�
E��,I�3URJUDP�%�LV�DGRSWHG��WKHUH�LV�D�����SUREDELOLW\�WKDW�����SHRSOH�ZLOO�EH
VDYHG��DQG�����SUREDELOLW\�WKDW�QR�SHRSOH�ZLOO�EH�VDYHG�

F��%RWK�SURJUDPV�DUH�HTXDOO\�HIIHFWLYH�
G��,�FDQQRW�GHFLGH�

���$�IDPLO\�KDV����NLGV�DQG���RI�WKHP�DUH�ER\V��7KH�ZLIH�LV�SUHJQDQW�DJDLQ�
:KLFK�GR�\RX�WKLQN�ZLOO�PRVW�SUREDEO\�EH�WKH�VH[�RI�WKH�QHZERUQ�FKLOG"
D��%R\�
E��*LUO�
F��%RWK�DUH�HTXDOO\�SUREDEOH�
G��,�FDQQRW�GHFLGH�

���6XSSRVH�\RX�KDYH�DQ�XUQ�ZLWK����EDOOV�����\HOORZ�DQG����UHG�RU�EOXH��<RX
FDQ�GUDZ�RQH�EDOO�IURP�WKH�XUQ�DQG�\RX�KDYH�WR�EHW�RQ�WKH�FRORU�RI�WKH�EDOO��,I
\RX�JXHVV�FRUUHFWO\�WKH�FRORU�RI�WKH�EDOO��\RX�FDQ�HDUQ�������:KLFK�FRORU�GR
\RX�WKLQN�KDV�WKH�KLJKHVW�SUREDELOLW\�RI�EHLQJ�GUDZQ"
D��<HOORZ�
E��5HG�
F��%RWK�KDYH�WKH�VDPH�SUREDELOLW\�RI�EHLQJ�GUDZQ�
G��,�FDQQRW�GHFLGH�

���<RX�KDYH� WKH�FKDQFH�RI�EX\LQJ�D� ORWWHU\� WLFNHW��6XSSRVH� WKDW�RQ� WKH� ILUVW
WLFNHW�WKH�QXPEHUV�DUH�������������������DQG����DQG�RQ�WKH�VHFRQG�WLFNHW��WKH
QXPEHUV�OLVWHG�DUH���������������DQG����:KLFK�RQH�GR�\RX�WKLQN�KDV�WKH�KLJKHVW
FKDQFH�RI�EHLQJ�ZLQQHU"
D��7KH�ILUVW�WLFNHW�
E��7KH�VHFRQG�WLFNHW�
F��%RWK�WLFNHWV�KDYH�HTXDO�FKDQFHV�RI�EHLQJ�D�ZLQQHU�
G��,�FDQQRW�GHFLGH�

$SSHQGL[���FRQWLQXHV
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$SSHQGL[����FRQWLQXHG�
���0DULD�LV�D�YHU\�EULJKW����\HDU�ROG�ZRPDQ��VKH�LV�VLQJOH��SROLWLFDOO\�DFWLYH
DQG�RXWVSRNHQ��:KLFK�VWDWHPHQW�GR�\RX�WKLQN�KDV�WKH�KLJKHVW�FKDQFH�RI�EH�
LQJ�FRUUHFW"
D��0DULD�LV�D�EDQNWHOOHU�
E��0DULD�LV�D�IHPLQLVW�EDQNWHOOHU�
F��,�FDQQRW�GHFLGH�

���-RKQ�OLYHV�LQ�D�YLOODJH�ZLWK�PDQ\�IDUPHUV�DQG�RQH�OLEUDULDQ��-RKQ�KDV�D�IHZ
ERRNV�ZLWK� KLP� DQG�ZHDUV� JODVVHV��:KLFK� VWDWHPHQW� GR� \RX� WKLQN� KDV� WKH
KLJKHVW�FKDQFH�RI�EHLQJ�FRUUHFW"
D��-RKQ�LV�D�IDUPHU�
E��-RKQ�LV�WKH�OLEUDULDQ�
F��,�FDQQRW�GHFLGH�

���<RX�WDNH�SDUW�LQ�D�FRQWHVW�LQ�ZKLFK�\RX�KDYH�WR�GUDZ�ZLWKRXW�VHHLQJ�D�EDOO
IURP�DQ�XUQ�� ,I�\RX�GUDZ�D� UHG�EDOO�\RX�ZLOO�HDUQ�������<RX�FDQ�FKRRVH��
XUQV��,Q�ZKLFK�XUQ�GR�\RX�WKLQN�\RX�KDYH�D�KLJKHU�SUREDELOLW\�RI�GUDZLQJ�D
UHG�EDOO"
D��,Q�WKH�ILUVW�XUQ�DUH����UHG�DQG����EODFN�EDOOV�
E��,Q�WKH�VHFRQG�XUQ�DUH�����PL[HG�UHG�DQG�EODFN�EDOOV�LQ�DQ�XQNQRZQ�SUR�
SRUWLRQ�

F��,Q�ERWK�XUQV�,�KDYH�HTXDO�SUREDELOLW\�RI�FKRRVLQJ�D�UHG�EDOO�
G��,�FDQQRW�GHFLGH

���$�OHDGLQJ�FRPPDQGHU�DQG�KLV�DUP\�DUH�LQ�DQ�DPEXVK��ZKLFK�LV�H[SHFWHG�WR
NLOO�DOO��������VROGLHUV��7KH�FRPPDQGHU�DQG�KLV�VWUDWHJ\�DGYLVRUV�LGHQWLILHG��
SRVVLEOH�ZD\V� RXW� RI� WKH� DPEXVK�� URXWH�;� DQG� URXWH�<��$VVXPLQJ� WKDW� WKH
H[DFW� VFLHQWLILF� HVWLPDWHV� RI� WKH� FRQVHTXHQFHV� RI� WKH� HVFDSH� URXWHV� DUH
NQRZQ��ZKLFK�URXWH�ZLOO�\RX�DGYLVH�KLP�WR�IROORZ"
D��,I�WKH�DUP\�UHWUHDWV�RQ�WKH�URXWH�;�������VROGLHUV�ZLOO�GLH�
E��,I�WKH�DUP\�UHWUHDWV�RQ�WKH�URXWH�<��WKHUH�LV�D�����SUREDELOLW\�WKDW�QRERG\
ZLOO�GLH�DQG�����SUREDELOLW\�WKDW�DOO�VROGLHUV�ZLOO�GLH

F��%RWK�URXWHV�DUH�HTXDOO\�GDQJHURXV�
G��,�FDQQRW�GHFLGH�

����:KLFK�HYHQW�GR�\RX�WKLQN�LV�PRVW�SUREDEOH"
D��$�PDQ�KDG�D�KHDUW�DWWDFN�
E��$�PDQ�RYHU����KDG�D�KHDUW�DWWDFN�
F��,�FDQQRW�GHFLGH�
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3275(%$�.2*1®&,(�$�5$&,21$/,7<�35,�52=+2'29$1®
3��/��&�X�U���H�X

6ÛKUQ��7HQWR� ÉOÂQRN� VD� ]DREHUÂ�Y]~DKRP�PHG]L�SRWUHERX�NRJQÎFLH� D� UDFLRQDOLWRX�SUL� UR]KRGR�
YDQÎ��3UHKRGQRFXMH�DM�Y]~DK�PHG]L�SRWUHERX�NRJQÎFLH�D�HIHNWRP�]DUÂPFRYDQLD�SRPRFRX�PRGLIL�
NRYDQÞFK�YHU]LÎ�3UREOÊPRY�Â]LMVNHM� FKRURE\��9�SUYRP�YÞVNXPH� �1� ������ VD� ]LVWLO� SR]LWÎYQ\
VLJQLILNDQWQÞ�Y]~DK�PHG]L�SRWUHERX�NRJQÎFLH�D�UDFLRQÂOQ\P�UR]KRGRYDQÎP��=LVWLO�VD�DM�QHJDWÎYQ\
VLJQLILNDQWQÞ� Y]~DK�PHG]L� SRWUHERX� NRJQÎFLH� D� QHUR]KRGQRV~RX�� 7LHWR� YÞVOHGN\� VÛ� Y� VÛODGH� V
WHRUHWLFNÞPL�SUHGSRNODGPL��Y\FKÂG]DMÛFLPL�]�WHÔULH�SRWUHE\�NRJQÎFLH��&DFLRSSR�HW�DO����������9
GUXKRP�YÞVNXPH�VD�GR�KÆEN\�DQDO\]RYDO�Y]~DK�PHG]L�SRWUHERX�NRJQÎFLH�D�HIHNWRP�]DUÂPFRYD�
QLD��=LVWLO� VD�SR]LWÎYQ\�VLJQLILNDQWQÞ�Y]~DK�PHG]L�SRWUHERX�NRJQÎFLH�D�SUHIHURYDQÎP�SUDYGHSR�
GREQRVWQH�]DUÂPFRYDQÞFK�DOWHUQDWÎY�Y�GYRFK�ÛORKÂFK�UL]LNRYÊKR�UR]KRGRYDQLD�


