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0HFKDQLFDO� QHFN� SDLQ� �013�� LV� D� JHQHUDOL]HG� QHFN�
SDLQ�ZKLFK�SUHVHQWV� ZLWK� DQG� ZLWKRXW� VKRXOGHU� SDLQ�
WKDW�SURYRNHG�E\�VXVWDLQHG�QHFN�SRVWXUH��PRYHPHQWV�
DQG� E\� SDOSDWLRQ� RI� PXVFOHV�� 7KH� PDLQ� IHDWXUHV� RI�
PHFKDQLFDO� QHFN� SDLQ� DUH� SDLQ� LQ� WKH� QHFN� UHJLRQ�
DORQJ� ZLWK� UHGXFHG� UDQJH� RI� PRWLRQ� �520�� DQG�
IXQFWLRQDO� OLPLWDWLRQV��� 7KLV� OLPLWHG� UDQJH� RI� PRWLRQ�
DQG� SDLQ� PD\� DFFRPSDQ\� VXEMHFWLYH� IHHOLQJ� RI�
VWLIIQHVV��ZKLFK�LV� RIWHQ�SUHFLSLWDWHG�RU�DJJUDYDWHG�E\�
QHFN� PRYHPHQWV� RU� VXVWDLQHG� QHFN� SRVWXUHV��� � 7KLV�
OHDGV� WR� UHGXFH� HIILFLHQF\� LQ� LQGLYLGXDO¶V� ZRUN� DQG�
FDXVHV� HFRQRPLF� EXUGHQ� WR� WKH� VRFLHW\�� ,W� LV� WKH�
VHFRQG�ODUJHVW�FDXVH�RI�EHLQJ�DEVHQW�IURP�ZRUN��DIWHU�
ORZ� EDFN� SDLQ�� (WLRORJ\� RI� WKH� QHFN� SDLQ� LV� SRRUO\�
XQGHUVWRRG� EXW� LWV� GHULYDWLRQ� LQYROYH� PDQ\� IDFWRUV�
LQFOXGLQJ�SRRU�SRVWXUH�� DQ[LHW\� DQG� GHSUHVVLRQ�� QHFN�
VWUDLQ��RFFXSDWLRQDO� LQMXULHV�DQG�VSRUW� LQMXULHV���:KHQ�
ERG\� XQGHUJRHV� DQ\�NLQG�RI�PHFKDQLFDO�VWUHVV��LQMXU\�
DQG� DV\PPHWU\�� LW� FDXVHV� FKDQJH� LQ� RWKHU�
FRPSRQHQWV�UHODWHG�RU�XQUHODWHG�WR�VRXUFH��� 
$� W\SLFDO� ULVN� IDFWRU� IRU� WKH� QHFN� SDLQ� LV� RFFXSDWLRQ�
UHODWHG�QHFN�SRVWXUH�ZKLFK�LQYROYHV�SURORQJHG�IOH[LRQ�
RI� FHUYLFDO� VSLQH�� 7KH� PRVW� FRPPRQ� FDXVH� RI� QHFN�
SDLQ� LV�PXVFOH� VWUDLQ�� WHQVLRQ� DQG� EDG� SRVWXUH�� 7KH�

LQFUHDVH�LQFLGHQFH�RI�QHFN�SDLQ�LQ�UHFHQW�\HDUV�LV� GXH�
WR� SRSXODUL]DWLRQ� RI� FRPSXWHUV�� VLWWLQJ� DW� D� GHVN� RU�
FRPSXWHU�IRU�D�ORQJ�WLPH��XVH�RI�GHVN�RU�FKDLU�ZKLFK�LV�
QRW� DSSURSULDWH� IRU� WKH� SK\VLTXH�� D� EHG� WKDW� LV�
XQVXLWDEOH�IRU�PDLQWHQDQFH�RI�D�JRRG�SRVWXUH�DQG�ODFN�
RI�H[HUFLVHV�ZKLFK� UHVXOWV� LQ�DOWHUDWLRQ�RI� WKH�SRVWXUH�
DOVR�FDOOHG�EDG�SRVWXUH� 
'XH� WR� EDG� SRVWXUH� PXVFOH� OHQJWK� WHQVLRQ�IOH[LELOLW\�
UHODWLRQVKLS� GLVWXUEV� ZKLFK� GLVUXSWV� QRUPDO�
ELRPHFKDQLFV�DQG�PXVFOHV�JR� LQ�VSDVP�DQG�520�LQ�
DOO�GLUHFWLRQV�EHFRPH�OLPLWHG�DQG�SDLQIXO� 
7KH�PRVW�FRPPRQ�SRVWXUDO�DGDSWDWLRQ�LQ�SDWLHQWV�ZLWK�
QHFN�SDLQ�LV�IRUZDUG�KHDG�SRVWXUH��3DWLHQWV�ZLWK�QHFN�
SDLQ� DORQJ� ZLWK� VKRXOGHU� SDLQ� KDYH� PRUH� VHYHUH�
IRUZDUG� KHDG� SRVWXUH� DQG� VFDSXODU� DFURPLRQ�
SURWUXVLRQ�� $V� WKHUH� LV� ELRPHFKDQLFDO� UHODWLRQVKLS�
SUHVHQW� EHWZHHQ� WKRUDFLF� DQG� FHUYLFDO� VSLQH�� VR� WKH�
UHGXFHG�PRELOLW\� LQ� WKH� WKRUDFLF� VSLQH� FDQ� DIIHFW� WKH�
QHFN� SDLQ� DQG� PRELOLW\�� 6SLQDO� PDQLSXODWLRQ� LV� D�
SDVVLYH�WHFKQLTXH�³GXULQJ�ZKLFK�WKUHH-�MRLQW�LQWULFDWH�LV�
FDUULHG� IDU� RII� WKH� QRUPDO� SK\VLRORJLFDO� UDQJH�ZLWKRXW�
SDVVLQJ� WKH� OLPLWV� RI� VWUXFWXUDO� LQWHJULW\´� ���
0DQLSXODWLRQ� LQYROYHV� WKUXVW� ZKLFK� LV� ORZ� DPSOLWXGH�
DQG� KLJK� YHORFLW\� WHFKQLTXH� ZKLFK� GLIIHU� WKUXVW� IURP�
RWKHU� WHFKQLTXHV� WKDW� LQYROYH� RVFLOODWRU\� PDQHXYHU��
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1RQ�WKUXVW�PRELOL]DWLRQ�LQFOXGHV�0DLWODQG�PRELOL]DWLRQ��
D� SDVVLYH� WHFKQLTXH� ZKLFK� LQYROYHV� RVFLOODWLRQV�� RQ�
K\SR� PRELOH� YHUWHEUDO� OHYHO��� 7KHUH� LV� JURZLQJ�
HYLGHQFH� ZKLFK� GHVFULEH� WKH� PDQLSXODWLRQ� LQYROYLQJ�
WKRUDFLF�VSLQH�DQG�LWV�HIIHFWLYHQHVV�LQ�WKH�PHFKDQLFDO�
QHFN�SDLQ��� 
7KLV�6WXG\�ZDV�DLPHG�WR�GHWHUPLQH�WKH�HIIHFWV�RI� ORZ�
DPSOLWXGH� KLJK� YHORFLW\� WKUXVW� PDQLSXODWLRQ� DV�
FRPSDUHG�WR�JUDGH�,,,�PRELOL]DWLRQ�RI�WKRUDFLF�VSLQH�RQ�
PHFKDQLFDO�QHFN�SDLQ�DQG�GLVDELOLW\�� 

0(7+2'2/2*< 

7KLV�ZDV�5DQGRPL]HG�FRQWUROOHG�WULDO�VWXG\��7KH�GDWD�
ZDV� FROOHFWHG� IURP� 0D\R� +RVSLWDO� /DKRUH� GXULQJ�
'HFHPEHU������WR�0D\�������'DWD�ZDV�FROOHFWHG�DIWHU�
WKH� DSSURYDO� IURP� WKH� (WKLFDO� 5HYLHZ� FRPPLWWHH��
SURYLGLQJ� LQIRUPDWLRQ� WR�SDWLHQWV� DQG� DIWHU� WDNLQJ� WKH�
LQIRUPHG� FRQVHQW� IURP� WKH� SDWLHQWV�� 7KH� VWXG\� ZDV�
FRQGXFWHG� LQ� SDWLHQWV� ZKR� ZHUH� SUHVHQWHG� WR�
SK\VLRWKHUDS\� GHSDUWPHQW� RI� PD\R� KRVSLWDO��/DKRUH��
7RWDO� ��� VXEMHFWV� ZHUH� LQFOXGHG� RQ� WKH� EDVHV� RI�
VHOHFWLRQ� FULWHULD�� � $IWHU� WDNLQJ� WKH� LQIRUPHG� FRQVHQW��
SDWLHQWV� RI� HLWKHU� VH[� ZLWK� DJH� UDQJH� ��� WR���� \HDUV�
ZHUH� LQFOXGHG� LQ� WKH� VWXG\�� ,W� ZDV� DVVXUHG� WKDW� WKH�
SDWLHQWV�ZHUH�QRW� WDNLQJ�DQ\�SDLQ�NLOOHU��6XEMHFWV�ZHUH�
H[FOXGHG� IURP� VWXG\� RQ� WKH� EDVLV� RI� LGHQWLILFDWLRQ� RI�
DQ\� PHGLFDO� VLJQV� VXJJHVWLYH� RI� D� QRQ-PXVFXODU�
HWLRORJ\�� KLVWRU\� RI� ZKLSODVK� LQMXU\� ZLWKLQ� �� ZHHN� RI�
H[DPLQDWLRQ�� FHUYLFDO� VSLQDO� VWHQRVLV�� SURODSVHG�
LQWHUYHUWHEUDO� GLVF�� YHUWHEUDO� IUDFWXUH�� SUHYLRXV�
FDUGLRWKRUDFLF�VXUJHU\��DQG�SDWLHQW�ZLWK�KLVWRU\�RI�DQ\�
FRPRUELG�GLVHDVHV��� 
$OO� UHFUXLWHG� VXEMHFWV� ZHUH� DVVHVVHG� IRU� EDVH� OLQH�
GDWD�� 7KH� VXEMHFWV�ZHUH� DVVLJQHG� LQWR�WZR�*URXSV�$�
DQG�%�ZLWK�HDFK�JURXS� FRQWDLQLQJ� ��� VXEMHFWV�� 7KH\�
ZHUH� UDQGRPO\� DVVLJQHG� WR� HDFK� JURXS� IROORZLQJ� WKH�
UDQGRPL]DWLRQ� E\� FRPSXWHU� JHQHUDWHG� WDEOH��
1XPHULFDO� SDLQ� UDWLQJ� VFDOH� �1356�� DQG� WKH� 1HFN�
'LVDELOLW\� ,QGH[� �1',��ZHUH�GHVFULEHG�WR� WKH�SDWLHQWV��
1XPHULFDO�SDLQ�UDWLQJ�VFDOH��1356��ZKHUH�WKH�SDWLHQW�
VFRUHG�WKH�SDLQ��-���GHVFULEH�WKH�IHHOLQJ�RI�SDLQ����IRU�
WKH� QR� SDLQ�� �� IRU� WKH� PLOG�� �� IRU� PRGHUDWH�� �� IRU�
VHYHUH� DQG� ��� IRU� WKH� XQEHDUDEOH� SDLQ�� 7KH� QHFN�
GLVDELOLW\� LQGH[� LQFOXGHG� GLIIHUHQW� VHFWLRQV� LQFOXGLQJ�
SDLQ� LQWHQVLW\�� SHUVRQDO� FDUH�� OLIWLQJ�� UHDGLQJ�
KHDGDFKH�� FRQFHQWUDWLRQ� ZRUN�� GULYLQJ�� VOHHSLQJ� DQG�
UHFUHDWLRQ� 
7KH� VXEMHFWV� ZKR� ZHUH� UDQGRPO\� DVVLJQ� WR� JURXS� $� 
UHFHLYHG� QRQ-WKUXVW� PRELOL]DWLRQ�� *UDGH� �� 0DLWODQG�
PRELOL]DWLRQV� ZHUH� JLYHQ� LQ� SURQH� SRVLWLRQ�� 2QH� ���
VHFRQG�ERXW�RI�JUDGH���FHQWUDO�SRVWHULRU-�DQWHULRU�QRQ-
WKUXVW� PRELOL]DWLRQ� DW� 7�� VSLQHV� SURFHVV� ZDV� 
SHUIRUPHG� DV� GHVFULEH� E\� 0DLWODQG� *'� ������� 7KLV�
SURFHVV� ZDV� FRQWLQXHG� VHTXHQWLDOO\� LQ� D� FDXGDO� 
GLUHFWLRQ�WR�7���WLPH�UHTXLUH�IRU�ZKROH�LQWHUYHQWLRQ�ZDV�
DOPRVW�WKUHH�PLQXWHV��7KH�VXEMHFWV�LQ�JURXS�%�UHFHLYHG�
WKUXVW� PDQLSXODWLRQ� WDUJHWLQJ� WKH� XSSHU� DQG� PLGGOH�
WKRUDFLF�VSLQH�ZKLOH�SURQH�SRVLWLRQ�ZDV�FKRVHQ�IRU�WKH�

SDWLHQW�� 6XEMHFW� KDG� DVNHG� WR� WDNH� D� GHHS� EUHDWK� LQ�
DQG�H[KDOH��7KH�WKUXVW�ZDV�DSSOLHG�RQ�H[KDODWLRQ�� 
$OO�WKH�VXEMHFWV�ZHUH�VFKHGXOH���GD\V�LQ�D�ZHHN�DIWHU�
WKH� LQLWLDO� H[DPLQDWLRQ� DQG� LQWHUYHQWLRQ� VHVVLRQ�� 7KH�
WUHDWPHQW�ZDV�JLYHQ� LQ���ZHHNV�DQG� WRWDO���VHVVLRQV�
KDG�EHHQ�JLYHQ��$VVHVVPHQW�RI�SDWLHQWV�ZDV�GRQH�DW���
GD\�� DIWHU� WKH� �UG� DQG� DW� WKH� HQG� RI� �WK�VHVVLRQ�� 7KH�
VXEMHFWV� ZHUH� FRPSDUHG� ZLWK� EDVHOLQH� GDWD�� )ORZ�
VKHHW� VKRZV� LWV� DUUDQJHPHQW� RI� WKH� DVVHVVPHQW� WR� 
DQDO\]H� RI� GDWD�� 7RROV� XVHG� IRU� RXWFRPH� PHDVXUHV�
ZHUH�1XPHULFDO�SDLQ�UDWLQJ�VFDOH��1356����DQG�1HFN�
'LVDELOLW\�,QGH[��1',���� 
5HSHDWHG�$129$� WHVW�ZDV� XVHG� WR�DQDO\]H� WKH� SUH��
PLG� DQG� SRVW� YDOXH� RI� HDFK� WUHDWPHQW� LQGLYLGXDOO\�� 
,QGHSHQGHQW� VDPSOH� W-WHVW� ZDV� XVHG� WR� DQDO\]H� 
GLIIHUHQFH� LQ� WZR� WHFKQLTXHV�� ,I� WKH� YDOXH� RI� S������
WKDQ�LW�VKRZV�WKDW�WKH�UHVXOWV�ZHUH�VLJQLILFDQW�DQG� LI� LW�
ZDV� JUHDWHU� WKDQ� ����� WKH� UHVXOWV� ZRXOG� QRW� EH� 
VLJQLILFDQW� 

5(68/76 

7RWDO� ��� SDWLHQWV� ZHUH� LQFOXGHG� LQ� WKLV� VWXG\�� 0HDQ�
DJH�RI�SDWLHQWV�ZDV������������LQ�PRELOL]DWLRQ�JURXS��
ZLWK�PD[LPXP�DJH����DQG�PLQLPXP�DJH�RI����\HDUV��
0HDQ�DJH�RI�SDWLHQWV� LQ� WKUXVW�JURXS�ZDV������������
ZLWK�PD[LPXP�DJH����DQG�PLQLPXP�DJH�RI����\HDUV��
RXU� VWXG\� UHVXOW� VKRZV� WKDW� ���� PDOH� DQG� ��� ��
IHPDOH� SDWLHQWV� ZHUH� SUHVHQW� LQ� PRELOL]DWLRQ� JURXS�
DQG�����PDOH�DQG�����IHPDOH�SDWLHQWV�ZHUH�SUHVHQW�
LQ� WKUXVW� JURXS�� 7KH�PHDQ�YDOXH� RI�SDLQ� LQWHQVLW\� RQ�
QXPHULFDO�SDLQ�UDWLQJ�VFDOH��1356��SUH-WUHDWPHQW�ZDV�
���������� LQ� *URXS� $� �0RELOL]DWLRQ� *URXS��DQG� SDLQ�
LQWHQVLW\�UHGXFH�WR������������DW�WKH�HQG�RI�FRPSOHWH�
WUHDWPHQW���*UDSK�,��� 

*5$3+�,��180(5,&�3$,1�5$7,1*�6&25(6�2)�
7+(�3$57,&,3$176�%()25(��,1�0,'�$1'�$)7(5�
7+(�75($70(176�6(66,216 

7KH� S� YDOXH� ZDV� ����� ZKLFK� VKRZ� WKDW� 0DLWODQG�
PRELOL]DWLRQ� ZDV� VLJQLILFDQW� WHFKQLTXH� LQ� WUHDWLQJ�
SDWLHQWV� ZLWK� PHFKDQLFDO� QHFN� SDLQ�� �7DEOH� ,��� ,Q�
*URXS� %�� WKH� PHDQ� YDOXH� RI� SDLQ� LQWHQVLW\� RQ�
QXPHULFDO� SDLQ� UDWLQJ� VFDOH� �1356�� SUHWUHDWPHQW�ZDV�

(IIHFWV�RI�/RZ�$PSOLWXGH�+LJK�9HORFLW\�7KXUVW�0DQLSXODWLRQ 
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LQ����������� LQWHQVLW\� UHGXFH�WR�����������DW� WKH�HQG�
RI� FRPSOHWH� WUHDWPHQW�� 7KH� S� YDOXH� ZDV� ����� ZKLFK�
VKRZ� WKDW� WKUXVW� PDQLSXODWLRQ� ZDV� VLJQLILFDQW�
WHFKQLTXH� LQ� WUHDWLQJ� SDWLHQWV� ZLWK� PHFKDQLFDO� QHFN�
SDLQ���7DEOH�,,�� 
7$%/(�,��'(6&5,37,9(�67$7,67,&6�1356�
02%,/,=$7,21�*5283�$ 

7KLV� WDEOH� VKRZV� QXPHULF� SDLQ� UDWLQJ� VFDOH� LQ� RXU�
JURXS� $� UHFHLYLQJ� PRELOL]DWLRQ�� 7KH� GDWD� ZDV�
FRPSDUHG� ZLWK� EDVHOLQH� DIWHU� WZR� ZHHNV� DQG� DW� WKH�
HQG�RI�WKH�VWXG\� 
7$%/(�,,��'(6&5,37,9(�67$7,67,&6�1356�
7+5867�*5283�% 

7KLV� WDEOH� VKRZV� QXPHULF� SDLQ� UDWLQJ� VFDOH� LQ� RXU�
JURXS� %� UHFHLYLQJ� WKUXVW� PRELOL]DWLRQ�� 7KH� GDWD� ZDV�
FRPSDUHG� ZLWK� EDVHOLQH� DIWHU� WZR� ZHHNV� DQG� DW� WKH�
HQG�RI�WKH�VWXG\� 
7KH�PHDQ� YDOXH� RI� QHFN� GLVDELOLW\� RQ� QHFN� GLVDELOLW\�
LQGH[� SUHWUHDWPHQW� ZDV� ������������ LQ� *URXS� $�
�0RELOL]DWLRQ� *URXS��� PLG� YDOXH� DIWHU� �� ZHHNV� LW�
UHGXFHG�WR�������������DQG�SRVW�WUHDWPHQW�LW�UHGXFHG�
WR� ������������ DIWHU� WUHDWPHQW� RI� IRXU� ZHHNV�� 7KH� S�
YDOXH�ZDV������ZKLFK�VKRZ�WKDW�0DLWODQG�PRELOL]DWLRQ�
ZDV�VLJQLILFDQW�WHFKQLTXH�LQ�WUHDWLQJ�SDWLHQWV�ZLWK�QHFN�
GLVDELOLW\�GLVWXUELQJ�WKH�$'/V���7DEOH�,,,�� 
7$%/(�,,,��'(6&5,37,9(�67$7,67,&6�1',�
02%,/,=$7,21�*5283�$ 

7KLV� WDEOH� VKRZV�1HFN� SDLQ� GLVDELOLW\� LQ� RXU� JURXS�$�
UHFHLYLQJ� PRELOL]DWLRQ�� 7KH� GDWD� ZDV� FRPSDUHG� ZLWK�
EDVHOLQH�DIWHU�WZR�ZHHNV�DQG�DW�WKH�HQG�RI�WKH�VWXG\ 
7KH�PHDQ� YDOXH� RI� QHFN� GLVDELOLW\� RQ� QHFN� GLVDELOLW\�
LQGH[� SUH� WUHDWPHQW� ZDV� ������������ LQ� *URXS� %�
�WKUXVW�*URXS���PLG� YDOXH� DIWHU� ��ZHHNV�LW� UHGXFHG� WR�
������������ DQG� SRVW� WUHDWPHQW� LW� UHGXFHG� WR�
������������ DIWHU� WUHDWPHQW� RI� IRXU� ZHHNV�� 7KH� S�
YDOXH�ZDV������ZKLFK� VKRZ�� WKUXVW�PDQLSXODWLRQ�ZDV�

VLJQLILFDQW� WHFKQLTXH� LQ� WUHDWLQJ� SDWLHQWV� ZLWK� QHFN�
GLVDELOLW\�GLVWXUELQJ�WKH�$'/V��7DEOH�,9�� 
7$%/(�,9�� 
'(6&5,37,9(�67$7,67,&6�1',�7+5867�*5283�% 

7KLV� WDEOH� VKRZV� QHFN� GLVDELOLW\� LQGH[� VFRULQJ� LQ� RXU�
JURXS� %� UHFHLYLQJ� WKLUVW� PRELOL]DWLRQ�� 7KH� GDWD� ZDV�
FRPSDUHG� ZLWK� EDVHOLQH� DIWHU� WZR� ZHHNV� DQG� DW� WKH�
HQG� RI� WKH� VWXG\�� :KHQ� FRPSDULQJ� WKH� ERWK�
LQWHUYHQWLRQV� UHVXOWV� VKRZ� WKDW� WKDW� 0DLWODQG�
PRELOL]DWLRQ�RI� WKRUDFLF�VSLQH�DQG� WKUXVW�PDQLSXODWLRQ�
RI� WKRUDFLF� VSLQH� KDYH� VLJQLILFDQW� HIIHFWV� LQ� UHGXFLQJ�
QHFN�SDLQ��GLVDELOLW\�DQG� LPSURYLQJ� WKH�FHUYLFDO� UDQJH�
RI�PRWLRQ��%XW� WKUXVW� JURXS�KDG�VXSHULRU� HIIHFWV� WKDQ�
WKH� 0DLWODQG� WHFKQLTXHV� LQ� UHGXFWLRQ� RI� WKHVH�
YDULDEOHV� 
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7KH� DLP� RI� WKLV� VWXG\� ZDV� WR� FRPSDUH�WKH�HIIHFWV�RI�
KLJK� YHORFLW\�� ORZ� DPSOLWXGH� WKUXVW� PDQLSXODWLRQ� DQG�
JUDGH� �� 0DLWODQG� PRELOL]DWLRQ� RI� WKRUDFLF� VSLQH� RQ�
PHFKDQLFDO�QHFN�SDLQ�DQG�GLVDELOLW\��7KH�UHVXOWV�RI�WKLV�
VWXG\�UHYHDOHG�WKDW�WKHUH�ZDV�VLJQLILFDQW�LPSURYHPHQW�
LQ� SDLQ� LQWHQVLW\� DV� ZHOO� DV� GLVDELOLW\� LQ� UHVSRQVH� WR�
HLWKHU� WKUXVW� RU� PRELOL]DWLRQ� RI� WKRUDFLF� VSLQH�� EXW� LQ�
FRPSDUDWLYH�HIIHFWV��VLJQLILFDQW�HIIHFWV�ZHUH�LQ�IDYRU�RI�
WKUXVW� JURXS� �:KLOH� LQ� WKH� VWXGLHV� E\� *DQHVK� *6�
������ RQ� PRELOL]DWLRQ� DQG� H[HUFLVHV� LQ� WUHDWPHQW� RI�
PHFKDQLFDO�QHFN�SDLQ�IRU�UHOLHI�RI�V\PSWRPV� 
7KH� UHVXOWV� UHYHDOHG� VWDWLVWLFDO� VLJQLILFDQFH� EHWZHHQ�
JURXSV� �Sௗ!ௗ������� ZLWK� WLPH� �Sௗ�ௗ������ DQG� QR�
LQGLFDWLQJ� DQ\� JURXS� ZDV� VXSHULRU� WR� GRPLQDQW� DIWHU�
WUHDWPHQW�DQG�DW� IROORZ-XS��7KH�HIIHFW� VL]HV�EHWZHHQ�
WKH�WUHDWPHQW�JURXSV�ZHUH�VPDOO� 5HVXOWV�FODULILHG�WKDW�
VXSHUYLVHG� H[HUFLVH� WKHUDS\� ZHUH� EHWWHU� WKDQ� WKDW� RI�
0DQXDO�7KHUDS\�LQ�UHGXFLQJ�SDLQ��QHFN�GLVDELOLW\����� 
,W� ZDV� DOVR� VXJJHVWHG� WKDW� PDQXDO� WKHUDS\� ZLWK�
H[HUFLVH�UHJLPHQ�DSSHDUHG�DV�D�IDYRUDEOH�WUHDWPHQW�LQ�
UHGXFWLRQ� RI�PHFKDQLFDO� QHFN� SDLQ� DQG� GLVDELOLW\�������
,Q� RQH� RI� WKH� VWXG\� E\�*RQ]iOH]-,JOHVLDV� -� ������� LQ�
H[SHULPHQWDO� WUDLO� 7KRUDFLF� PRELOL]DWLRQ� ZDV� PRUH�
EHQHILFLDO� LQ� WKLV� H[SHULPHQWDO� JURXS� DV� FRPSDUHG� WR�
WKDW� HOHFWURWKHUDS\�� :KHQ� FRPSDULQJ� WKH� ERWK�
LQWHUYHQWLRQV� UHVXOWV� LQ� RXU� VWXG\� VKRZV� WKDW� WKDW�
0DLWODQG� PRELOL]DWLRQ� RI� WKRUDFLF� VSLQH� DQG� WKUXVW�
PDQLSXODWLRQ�RI�WKRUDFLF�VSLQH�KDYH�VLJQLILFDQW�HIIHFWV�
LQ� UHGXFLQJ�QHFN�SDLQ�DQG�GLVDELOLW\�� EXW� WKUXVW� JURXS�
KDG� VXSHULRU� HIIHFWV� WKDQ� WKH�0DLWODQG� WHFKQLTXHV� LQ�
UHGXFWLRQ� RI� WKHVH� YDULDEOHV� LQFOXGLQJ� SDLQ� DQG�1HFN�
GLVDELOLW\� LQ� RXU� VXEMHFWV�� ,Q� D� SUHYLRXV� VWXG\� WKDW�
LQYROYHG� V\VWHPLF� UHYLHZ� RI� FRPSDULQJ� WKH�
PRELOL]DWLRQ� DQG�PDQLSXODWLRQ� WKHUDS\� RI� QHFN� LW� KDG�
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PHQWLRQHG��� 
2QH�RI�WKH�VWXG\�FODULILHG��WKDW�0DQLSXODWLRQ�RI�WKRUDFLF�
VSLQH� FDXVHV� LPSURYHPHQW� LQ� WKH� ELRPHFKDQLFDOO\�
UHODWLRQVKLS�EHWZHHQ�WKRUDFLF�DQG�FHUYLFDO�VSLQH�ZKLFK�
OHDGV� WR� UHGXFWLRQ� RI� PHFKDQLFDO� VWUHVV� RQ� SDLQ�
JHQHUDWRUV��7KRUDFLF� G\VIXQFWLRQ� DV� D� UHVXOW� RI�
PXVFOHV�� MRLQWV� DQG� OLJDPHQWV� JLYH� ULVH� WR� SDLQ� LQ�
FHUYLFDO�UHJLRQ��ZKLFK�OHDGV�WR�DOWHUDWLRQ�LQ�WKH�FHUYLFDO�
PRYHPHQWV���� 
7KH� UHVXOWV� RI� WKLV� VWXG\� UHYHDOHG� WKDW� WKHUH� ZDV�
VLJQLILFDQW�LPSURYHPHQW�LQ�SDLQ�LQWHQVLW\�DQG�GLVDELOLW\�
LQ� UHVSRQVH� WR�HLWKHU� WKUXVW�RU�PRELOL]DWLRQ�RI� WKRUDFLF�
VSLQH�RQ�SDLQ��GLVDELOLW\�DQG�FHUYLFDO�UDQJH�RI�PRWLRQ��
EXW� LQ� FRPSDUDWLYH�HIIHFWV�� VLJQLILFDQW� HIIHFWV� LQ� IDYRU�
RI� JURXS� %�� $W� WKH� VLWH� RI� PDQLSXODWLRQ�� PXVFOHV�
DGMDFHQW�WR�WKH�VSLQH�HOLFLW�D�UHVSRQVH��(YLGHQFH�DOVR�
UHSRUW� (0*� UHSRUWV� LQ� GLVWLQFW� DUHDV� RI� ERG\� LQ�
UHVSRQVH� WR� VSLQDO� PDQLSXODWLRQ��� 7KH� H[DFW�
PHFKDQLVP� LV� RI� WKHVH� HIIHFWV� VWLOO� XQNQRZQ�� 2QH�
SRVVLEOH� FDXVH� LV� WKH� XQORFNLQJ� RI� WKH� IDFHW� MRLQWV�
UHVXOWV� LQ� UHVSRQVH� WR� WKUXVW� PDQLSXODWLRQ� ZKLFK�
UHGXFHV�WKH�PXVFOH�VSDVP�RI�DGMDFHQW�VSLQDO�PXVFOHV�
DQG� OHDGV� WR� UHGXFH� SDLQ� DQG� LQFUHDVLQJ� WKH� FHUYLFDO�
UDQJH� RI� PRWLRQ� �7KH� VWXG\� SURYHV� WKH� HIILFLHQF\� RI�
PRELOL]DWLRQ�DQG� WKUXVW�PDQLSXODWLRQ�RQ�FHUYLFDO� SDLQ��
UDQJH� RI� PRWLRQ� DQG� GLVDELOLW\� L�H�� PDQLSXODWLRQ� RU�
PRELOL]DWLRQ� WKH� QRQ-VSHFLILF�QRQ-SDLQIXO� SDUW� RI� ERG\�
FDXVHV� LQGLUHFW� HIIHFWV� RQ� SDLQIXO� SDUW� UDWKHU� WKDQ�
GLUHFWO\�DFWLYDWLRQ�RI�WKH�SDLQIXO�UHJLRQ� 
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7KH�VWXG\�SURYHG�WKDW�ERWK�0DLWODQG�PRELOL]DWLRQ�DQG�
WKUXVW�PDQLSXODWLRQ�RI�WKRUDFLF�VSLQH�ZHUH�HIIHFWLYH�EXW�
WKUXVW�PDQLSXODWLRQ�KDG�VXSHULRU�HIIHFWV�LQ�UHGXFWLRQ�RI�
SDLQ�� GLVDELOLW\� DQG� LPSURYLQJ� WKH� FHUYLFDO� UDQJH� RI�
PRWLRQ 

(WKLFDO� SHUPLVVLRQ�� 6FKRRO� RI� 3K\VLRWKHUDS\��
0D\R�+RVSLWDO�/DKRUH��SHUPLVVLRQ�OHWWHU�1R��637�����
0+��GDWHG���-��-������ 

&RQIOLFW� RI� LQWHUHVW�� 7KHUH� ZDV� QR� DQ\� FRQIOLFW�
EHWZHHQ�DXWKRUV�UHJDUGLQJ�WKLV�VWXG\� 

)XQGLQJ�� 7KHUH� ZDV� QRW� DQ\� IXQGLQJ� IURP� DQ\�
RUJDQL]DWLRQ�RU�LQVWLWXWH�IRU�WKLV�VWXG\� 

$87+25�&2175,%87,216� 

3DUYHHQ�6�� 'HVLJQ��'DWD�&ROOHFWLRQ�� 
=DKUD�65�� &ULWLFDO�5HYLVLRQ��$SSURYDO�RI�6WXG\� 
0DKPRRG�7�� &RQFHSWLRQ��,QWHUSUHWDWLRQ�RI�'DWD 
+DLGHU�5�� 6WDWLVWLFDO�$QDO\VLV 
$\XE�$�� 'UDIWLQJ��'DWD�&ROOHFWLRQ 

5()(5(1&(6� 

�� &{Wp� 3�� &DVVLG\� -'�� &DUUROO� /�� 7KH� IDFWRUV�
DVVRFLDWHG�ZLWK�QHFN�SDLQ�DQG�LWV�UHODWHG�GLVDELOLW\�
LQ�WKH�6DVNDWFKHZDQ�SRSXODWLRQ��6SLQH���3KLOD�3D�
������������������������-����GRL�����������������
��-���������-������ 

�� +RYLQJ� -/�� .RHV�%:�� GH�9HW�+&�� YDQ� GHU�:LQGW�
'�� $VVHQGHOIW� :�� 0DPHUHQ+�� HW� DO�� 0DQXDO�
WKHUDS\��SK\VLFDO� WKHUDS\��RU�FRQWLQXHG�FDUH�E\�D�
JHQHUDO�SUDFWLWLRQHU� IRU�SDWLHQWV�ZLWK�QHFN�SDLQ��D�
UDQGRPL]HG�� FRQWUROOHG� WULDO�� $QQ� ,QWHUQ� PHG��
������ ��������� ���-���� GRL�� ������������-����-
���-��-���������-������ 

�� &DVWDOGR�0��&DWHQD�$��&KLDURWWR�$��9LOODIDxH�-+��
)HUQiQGH]-GH-/DV-3HxDV� &�� $UHQGW-1LHOVHQ�
/-7&MRS�� $VVRFLDWLRQ� %HWZHHQ� &OLQLFDO� DQG�
1HXURSK\VLRORJLFDO� 2XWFRPHV� LQ� 3DWLHQWV� :LWK�
0HFKDQLFDO� 1HFN� 3DLQ� DQG� :KLSODVK-DVVRFLDWHG�
'LVRUGHUV�� &OLQ� -� 3DLQ�� ������ ������� ��-����� 
GRL����������$-3������������������ 

�� -RJOHNDU� 5�� %KDOHUDR� *�� $WKDYDOH� 1�� 6K\DP� $��
6DQFKHWL�3��,PPHGLDWH�HIIHFWV�RI�KLJK�YHORFLW\�ORZ�
DPSOLWXGH� 7KUXVW� PDQLSXODWLRQ� RI� WKH� WKRUDFLF�
VSLQH� RQ� PHFKDQLFDO� QHFN� SDLQ�� GLVDELOLW\� DQG�
FHUYLFDO� UDQJH� RI� PRWLRQ�� ,QW� -� 3K\VLRWKHU� 5HV��
����������������-����GRL�����������LMSU���������� 

�� (UQVW� (�� 0DQLSXODWLRQ� RI� WKH� FHUYLFDO� VSLQH�� D�
V\VWHPDWLF� UHYLHZ� RI� FDVH� UHSRUWV� RI� VHULRXV�
DGYHUVH� HYHQWV�� ����-������ 0HG� -� $XVW�� ������
�����������-��� 

�� 7XWWOH� 1�� 'R� FKDQJHV� ZLWKLQ� D� PDQXDO� WKHUDS\�
WUHDWPHQW� VHVVLRQ� SUHGLFW� EHWZHHQ-VHVVLRQ�
FKDQJHV� IRU� SDWLHQWV� ZLWK� FHUYLFDO� VSLQH� SDLQ"��
$XVW� -� 3K\VLRWKHU�� ������ ������� ��-��� 
GRL����������V����-�������������-�� 

�� *DQHVK� *6�� 0RKDQW\� 3�� 3DWWQDLN� 0�� 0LVKUD� &��
(IIHFWLYHQHVV� RI� PRELOL]DWLRQ� WKHUDS\� DQG�
H[HUFLVHV� LQ� PHFKDQLFDO� QHFN� SDLQ�� 3K\VLRWKHU�
7KHUDS\�3UDFW�����������������-�����GRL�����������
��������������������� 

�� 6DDYHGUD-+HUQiQGH]� 0�� &DVWUR-6iQFKH]� $0��
$UUR\R-0RUDOHV� 0�� &OHODQG� -$�� /DUD-3DORPR� &��
6KRUW-WHUP� HIIHFWV� RI� NLQHVLR� WDSLQJ� YHUVXV�
FHUYLFDO� WKUXVW� PDQLSXODWLRQ� LQ� SDWLHQWV� ZLWK�
PHFKDQLFDO�QHFN�SDLQ��D� UDQGRPL]HG�FOLQLFDO� WULDO��
-�2UWKRS�6SRUWV�3K\V�7KHU������������������-����
GRL����������MRVSW����������� 

�� 0DLWODQG� *'�� 7KH� GRFWRU¶V� UROH� LQ� GLDJQRVLV� DQG�
SUHVFULELQJ� YHUWHEUDO� PDQLSXODWLRQ�� ,Q�� 0DLWODQG�
*'�� HGLWRU�� 9HUWHEUDO� PDQLSXODWLRQ�� %XWWHUZRUWK-
+HLQHPDQQ���������S��-�� 

��� /HPHXQLHU� 1�� GD� 6LOYD-2ROXS� 6�� &KRZ� 1��
6RXWKHUVW� '�� &DUUROO� /��:RQJ� -�� HW� DO�� 5HOLDELOLW\�
DQG� YDOLGLW\� RI� FOLQLFDO� WHVWV� WR� DVVHVV� WKH�
DQDWRPLFDO�LQWHJULW\�RI��WKH�FHUYLFDO�VSLQH�LQ�DGXOWV�
ZLWK�QHFN�SDLQ�DQG�LWV�DVVRFLDWHG�GLVRUGHUV��3DUW��
-$� V\VWHPDWLF� UHYLHZ� IURP� WKH� &HUYLFDO�
$VVHVVPHQW� DQG� 'LDJQRVLV� 5HVHDUFK� (YDOXDWLRQ�
�&$'5(��&ROODERUDWLRQ��(XU�6SLQH�-���������������
����-����GRL�����������V�����-���-����-�� 

��� 7HWUHDXOW� /�� .RSMDU� %�� 1RXUL� $�� $UQROG� 3��
%DUEDJDOOR� *�� E� DUWHOV� 5�� HW� DO�� 7KH� PRGLILHG�
-DSDQHVH� 2UWKRSDHGLF� $VVRFLDWLRQ� VFDOH��
HVWDEOLVKLQJ�FULWHULD�IRU�PLOG��PRGHUDWH�DQG�VHYHUH�

(IIHFWV�RI�/RZ�$PSOLWXGH�+LJK�9HORFLW\�7KXUVW�0DQLSXODWLRQ 
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LPSDLUPHQW� LQ� SDWLHQWV� ZLWK� GHJHQHUDWLYH� FHUYLFDO�
P\HORSDWK\��(XU�6SLQH�-�����������������-����GRL��
��������V�����-���-����-�� 

��� *DXQV� 69�� *XUXGXW� 3�� $� UDQGRPL]HG� FRQWUROOHG�
WULDO�WR�VWXG\�WKH�HIIHFW�RI�JURVV�P\RIDVFLDO�UHOHDVH�
RQ�PHFKDQLFDO� QHFN� SDLQ� UHIHUUHG� WR� XSSHU� OLPE��
,QW�-�+HDOWK�6FL���4DVHHP������������������-�� 

��� 6FKXOOHU� :�� 2VWHOR� 5:�� 5RKULFK� '&�� $SHOGRRUQ�
$7�� 'H� 9HW� +&�� 3K\VLFLDQV� XVLQJ� VSLQDO�
PDQLSXODWLYH� WUHDWPHQW� LQ� 7KH� 1HWKHUODQGV�� D�
GHVFULSWLRQ� RI� WKHLU� FKDUDFWHULVWLFV� DQG� WKHLU�
SDWLHQWV��%0&�0DVFXORVFDOHW�'LVRUG���������������
�����GRL� ��������V�����-���-����-]� 

��� *RQ]iOH]-,JOHVLDV�-��)HUQDQGH]-'H-/DV-3HQDV�&��
&OHODQG� -$�� *XWLpUUH]-9HJD� 0�� 7KRUDFLF� VSLQH�
PDQLSXODWLRQ�IRU�WKH�PDQDJHPHQW�RI�SDWLHQWV�ZLWK�
QHFN� SDLQ�� D� UDQGRPL]HG� FOLQLFDO� WULDO�� -� 2UWKRS�
6SRUWV�3K\V�7KHU�����������������-���GRL����������
MRVSW����������� 

��� <RXQJ�-/��:DONHU�'��6Q\GHU�6��'DO\�.��7KRUDFLF�
PDQLSXODWLRQ� YHUVXV� PRELOL]DWLRQ� LQ� SDWLHQWV� ZLWK�

PHFKDQLFDO�QHFN�SDLQ��D�V\VWHPDWLF�UHYLHZ��-�0DQ�
0DQLS� 7KHU�� ������ ������� ���-����
GRL� ������������������<������������ 

��� 0DVDUDFFKLR�0��&OHODQG�-��+HOOPDQ�0��+DJLQV�0��
6KRUW-WHUP� FRPELQHG� HIIHFWV� RI� WKRUDFLF� VSLQH�
WKUXVW� PDQLSXODWLRQ� DQG� FHUYLFDO� VSLQH� QRQWKUXVW�
PDQLSXODWLRQ� LQ� LQGLYLGXDOV� ZLWK�PHFKDQLFDO� QHFN�
SDLQ�� D� UDQGRPL]HG� FOLQLFDO� WULDO�� -�2UWKRS�6SRUWV�
3K\V� 7KHU�� ������ ������� ���-���� GRL�� ��������
MRVSW������������ 

��� %ULQGLVH�-3��1HOVRQ�.(��.DSSOHU�5(��$VVRFLDWLRQ�
EHWZHHQ�FHUYLFDO�DQG�WKRUDFLF�VRPDWLF�G\VIXQFWLRQ�
DPRQJ�VHFRQG-\HDU�RVWHRSDWKLF�PHGLFDO�VWXGHQWV��
-� $P� 2VWHRSDWK� $VVRF�� ������ �������� ���-��� 
GRL����������MDRD���������� 

��� &HOHQD\�67��.D\D�'2��$NED\UDN�7��&HUYLFDO�DQG�
VFDSXORWKRUDFLF� VWDELOL]DWLRQ� H[HUFLVHV� ZLWK� DQG�
ZLWKRXW� FRQQHFWLYH� WLVVXH� PDVVDJH� IRU� FKURQLF�
PHFKDQLFDO�QHFN�SDLQ��$�SURVSHFWLYH��UDQGRPLVHG�
FRQWUROOHG� WULDO�� 0DQ� WKHU�� ������ ���� ���-���� 
GRL����������M�PDWK������������� 
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5L]ZDQ�+DLGHU� 
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