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5DZHHZDQ�&KDQXDQWKRQJ� DQG�$GDUVK�%DWUD�

$EVWUDFW� � 7KH� VWXG\� LQYHVWLJDWHG� WKH� ³SXVK� DQG� SXOO¶�PRWLYDWLRQV� RI� YLVLWRUV� DW� WKH� ZDU�
PHPRULDO�VLWHV�RI�WKH�::,,�'HDWK 5DLOZD\�PXVHXPV�DQG�FHPHWHULHV�LQ�.DQFKDQDEXUL�3URYLQFH��
$OVR�� WKH� VWXG\� LGHQWLILHG� KRZ� ³SXVK� DQG� SXOO¶� PRWLYDWLRQV� LQIOXHQFHG� WKH� VDWLVIDFWLRQ�
H[SHULHQFH�DQG�SRVW�EHKDYLRUDO�LQWHQWLRQ��$GGLWLRQDOO\��WKH�VWXG\�DOVR�DWWHPSWHG�WR�H[SORUH�WKH�
UHODWLRQVKLS�EHWZHHQ�VDWLVIDFWLRQ�RI�WKH�H[SHULHQFH�DQG�SRVW�EHKDYLRUDO�LQWHQWLRQ��7KH�UHVHDUFK�
XWLOL]HG� VHOI�FRPSOHWLRQ� VXUYH\V� �KDQGHG�RXW�� DV� WKH� TXDQWLWDWLYH� UHVHDUFK� LQVWUXPHQW�� 7KH�
UHVHDUFK�UHYHDOHG�WKDW�WKHUH�ZHUH�VL[�PRWLYDWLRQDO�IDFWRUV�EXW�RQO\�IRXU�IDFWRUV�ZHUH�XVHG�LQ�
WKH� DQDO\VLV� WR� H[SORUH� DQG� UHYHDO� WKHLU� LQIOXHQFH� RQ� WKH� H[SHULHQFH� VDWLVIDFWLRQ� DQG� SRVW�
EHKDYLRUDO�LQWHQWLRQ��,W�LV�UHFRPPHQGHG�WKDW�WRXULVP�UHODWHG�SURYLGHUV�UHODWHG�WR�VLWHV�RI�'HDWK�
5DLOZD\�WUDJHG\�VKRXOG�XQGHUVWDQG�WKH�LPSRUWDQFH�RI�WKH�PRWLYDWLRQDO�IDFWRUV�RI�WKH�YLVLWRUV�
DQG�FRPELQH�WKHVH�LQWR�WUDYHO�SURJUDPV�DQG�PDUNHWLQJ�

.H\� ZRUGV� GDUN� WRXULVP�� WUDYHO� PRWLYDWLRQV�� SXVK�PRWLYDWLRQ�� SXOO� PRWLYDWLRQ�� H[SHULHQFH�
VDWLVIDFWLRQ��SRVW�EHKDYLRUDO�LQWHQWLRQ

���,QWURGXFWLRQ
7RXULVP� LV� UHJDUGHG� DV� RQH� RI� WKH�

PRVW� LPSRUWDQW� LQGXVWULHV� ZRUOGZLGH��
7KDLODQG�LV�RQH�RI� WKH�SURPLQHQW WRXULVW�
GHVWLQDWLRQ�LQ�6RXWK�(DVW�$VLDQ�FRXQWULHV��
7KH�ODWHVW�VWDWLVWLFV�IURP�WKH�0LQLVWU\�RI�
7RXULVP� DQG� 6SRUWV�� UHSRUWHG� D� WRWDO�
WRXULVP�UHYHQXH�RI����ELOOLRQ�86'� �����
WULOOLRQ� %DKW��� DQG� 7KDLODQG� ZHOFRPHG�
������ PLOOLRQ� LQWHUQDWLRQDO� YLVLWRUV�
FRQWULEXWLQJ����ELOOLRQ�86'�������WULOOLRQ�
%DKW�� �7RXULVP� $XWKRULW\� RI� 7KDLODQG�
1HZVURRP�� ������� �0RVW� WRXULVWV� HQMR\�
OHLVXUH�DFWLYLWLHV�LQ�7KDLODQG��

+RZHYHU�� VRPH� WRXULVWV� KDYH� DQ�
LQWHUHVW� LQ� YLVLWLQJ� SODFHV� ZKHUH� WKHUH�
ZHUH� WUDJLF� GHDWKV�� GHVWUXFWLRQ�� DQG�
VXIIHULQJ��VXFK�DV�VLWHV�RULJLQDWLQJ�HLWKHU�
IURP�PDQPDGH�KLVWRULFDO�HYHQWV�VXFK�DV�
ZDU�EDWWOHILHOGV��JHQRFLGH�RU�IURP�QDWXUDO�
GLVDVWHUV�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�5DZHHZDQ� &KDQXDQWKRQJ� LV� DQ� 0%$� VWXGHQW�
JUDGXDWHG� IURP� *UDGXDWH� 6FKRRO� RI� 7RXULVP�
0DQDJHPHQW��$VVXPSWLRQ�8QLYHUVLW\�
�$GDUVK� %DWUD� LV� 3URJUDP�'LUHFWRU� RI� *UDGXDWH�
6FKRRO� RI� 7RXULVP� 0DQDJHPHQW�� $VVXPSWLRQ�
8QLYHUVLW\�

7KHQ��WKHVH�VLWHV�DUH�EXLOW�RQ�IRU�EXULDO�
DQG� RU� PHPRULDO� SXUSRVHV�� 7KLV�
SKHQRPHQRQ� FRQWULEXWHV� WR� WKH� QHZ�
WRXULVP�WKHPH�FDOOHG�GDUN�WRXULVP��'DUN�
WRXULVP��DOVR�NQRZQ�DV�7KDQDWRXULVP��LV�
D� WUDYHO� SDWWHUQ� WR� VLWHV� RI� GHDWK� DQG�
VXIIHULQJ��WKHVH�VLWHV�FDQ�EH ZKHUH�D�GHDWK�
KDV� RFFXUUHG�� ZKHWKHU� LW� LV� UHFHQW� RU�
KLVWRULFDO��7KH\�DWWUDFW�SHRSOH�WR�YLVLW�WKH�
VLWHV� WR� XQGHUVWDQG� DQG� VHH� ZKDW�
KDSSHQHG�VXFK�DV�DFFLGHQWV�DQG�GLVDVWHUV��

7KHUH� DUH� PDQ\� SODFHV�� ZKLFK� DUH�
UHODWHG�WR�GHDWK��DWURFLW\��WUDJHG\�DQG�WKH
PDFDEUH�DOO�RYHU�WKH�ZRUOG��'DUN�WRXULVP�
SURYRNHV WKH� SRLQW� RI� GHDWK� EHFRPLQJ�
³ UHDO´ � IRU� D�SHUVRQ� �6WRQH�	�6KDUSOH\��
����� � � 3HRSOH� ZRUOGZLGH� YLVLW� PDQ\�
SODFHV� ZLWK� PHPRULDOV� RU� KLVWRULFDO�
UHPDLQV�LQ�RUGHU�WR�VDWLVI\�WKHLU�QHHGV�RI�
ORRNLQJ� LQWR�WKH�SDVW�DV ZHOO�DV�YLVLWV�WR�
SODFHV� WKDW� DUWLILFLDOO\� DQLPDWH� GHDWK��
0DQ\� SODFHV� DUH� NQRZQ� QRW� RQO\� DV�
IDPRXV�VLWHV�RI�KXPDQ�WUDJHGLHV�EXW�DOVR�
SODFHV�IRU�WUDYHOHUV�WR�EH�LPPHUVHG�LQ�WKH�
DSSDOOLQJ� H[SHULHQFHV� � 6XFK� SODFHV�� IRU�
H[DPSOH��DUH�WKH�-DFN�WKH�5LSSHU�WRXU�LQ�
/RQGRQ�� &KHUQRE\O�� WKH� H[WHQVLRQ� ]RQH�
RI� WKH�H[�QXFOHDU�SRZHU�SODQW��8NULDQH��
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*URXQG� =HUR� LQ� 1HZ� <RUN� HWF� � ,Q�
6RXWKHDVW�$VLD��WKH�GDUN�WRXULVP�FRQFHSW�
LV�UHODWLYHO\�QHZ��0DQ\�GDUN�WRXULVP�VLWHV�
UHIOHFW�SDVW�ZDUV��IRU�H[DPSOH��*HQRFLGH�
FDPSV� �&DPERGLD� �� 0DOLQWD� 7XQQHO� LQ�
)RUW� 0LOOV� � 3KLOLSSLQHV� � DQG� &X� &KL�
WXQQHOV��9LHWQDP��

7KH�PRVW�KLJKOLJKWHG� W\SH� DQG�FKLHI�
H[DPSOH� RI� GDUN� WRXULVP� VLWHV� LV� WKH�
SODFHV�QHDU�WKH�%ULGJH�RQ�WKH�5LYHU�.ZDL��
7KDLODQG� � +HQGHUVRQ�� ������ *H]JLQ��
����� � � 6XSSRUWHG� E\� %UDLWKZDLWH� DQG�
/HLSHU���������DOWKRXJK�WKHUH�DUH�VHYHUDO�
SODFHV� UHODWHG� WR� WKLV� ZDU� WUDJHG\� LQ�
.DQFKDQDEXUL� 3URYLQFH� � 'DUN� WRXULVP�
H[LVWV�SDUWLDOO\� LQ� WKH�ZDU�PXVHXPV�DQG�
FHPHWHULHV� LQ� .DQFKDQDEXUL� 3URYLQFH��
ZKLFK�DUH�KLVWRULFDO�SODFHV�IURP�WKH�WLPH�
WKH�-DSDQHVH�DUP\�XVHG�SULVRQHUV�RI�ZDU�
DQG� DQ� $VLDQ� ZRUNIRUFH� IRU� UDLOZD\�
FRQVWUXFWLRQ�LQ�::,,��0RVW�SHRSOH�NQRZ�
RI�WKH�'HDWK�5DLOZD\�WUDJHG\����7KXV��WKLV�
VWXG\� IRFXVHV� RQ� WKH� WUDYHO� WR� ZDU�
PHPRULDO� VLWHV� UHODWHG� WR� WKH� 'HDWK�
5DLOZD\� WUDJHG\�� WKH�ZDU�PXVHXPV�DQG�
FHPHWHULHV LQFOXGH�WKH�IROORZLQJ�SODFHV��
7KDLODQG� %XUPD� 5DLOZD\� &HQWHU��
-($7+� :DU� 0XVHXP�� +HOO� )LUH� 3DVV�
0XVHXP��$UW�DQG�:DU�*DOOHU\�0XVHXP��
.DQFKDQDEXUL�:DU�&HPHWHU\�DQG�&KRQN�
.DL�:DU�&HPHWHU\��

���/LWHUDWXUH�5HYLHZ
����'DUN�WRXULVP�XQGHU�WKH�SDWWHUQ�RI�
ZDUV� EDWWOHILHOGV

'DUN� WRXULVP� LV� GHILQHG� DV� WUDYHO� WR�
SODFHV� UHODWHG� WR�SDVW� KXPDQ�GHDWK�� DQG�
VXIIHULQJ��6WRQH���������,W�LV�DOVR�UHODWHG�
WR� WKH� WRXULVWV¶� DFWLYLW\�� ZKLFK� LV�
PRWLYDWHG�E\�D�ORRN�DW�WKH�JORRP\�VLGH�RI�
KXPDQV� �6PLWK�� 0DFOHRG� 	� 5REHUWVRQ��
�������'HYHORSLQJ�IURP�µ7KDQDWRSVLV¶�RU�
WKH� DQWLFLSDWLRQ� RI� RWKHUV¶� GHDWK�� WKH�
QRWLRQ�RI�GDUN�DWWUDFWLRQV�ZHUH�IRXQG�LQ�
WKH� HDUO\� SHULRG� IURP� µEODFN� VSRWV�
WRXULVP¶� H[SODLQLQJ� WKH� FRPPHUFLDO�
GHYHORSPHQW� RI� JUDYHVLWHV� DQG� VLWHV� RI�
ZKHUH�IDPRXV�RU�JUHDW�QXPEHUV�RI�SHRSOH�
IDFHG�D�YLROHQW�GHDWK�DV�WRXULVW�DWWUDFWLRQV�
�5RMHN�� �����6WRQH�� ������� $OWKRXJK�

GDUN�WRXULVP�FUHDWHV�D�QHZ�WKHPDWLF�LGHD�
RI�WRXULVP��WKH�PHDQLQJV�RI�GDUN�WRXULVP�
DUH� JLYHQ�PDQ\� QDPHV� DQG� GHVFULSWLRQV�
GHSHQGLQJ� RQ� WKH� GLIIHUHQW� UHVHDUFKHUV¶�
DVSHFWV�� +RZHYHU�� PRVW� GDUN� WRXULVP�
GHILQLWLRQV� LQWHJUDWH� WKH� KLVWRULFDO�
GLPHQVLRQ� RI� WKH� UHODWLRQV� EHWZHHQ�
VXSSO\�DQG�GHPDQG��DV�YLVLWDWLRQ�WR�VLWHV�
ZKHUH� WUDJHGLHV� RU� KLVWRULFDOO\� QRWDEOH
GHDWK�KDG�RFFXUUHG�DQG�FRQWLQXHV�WR�KDYH�
DQ� HIIHFW� RQ� RXU� OLYHV� �7DUORZ�� �������
$OVR�� .RUVWDQMH� ������� YLHZHG� GDUN�
WRXULVP�VLWHV�DV�D�VSDWLDO� IRUP�RI� µGHDWK�
VSDFHV¶� ZKHUH� WRXULVWV� KDYH� D� VWUDQJH�
IDVFLQDWLRQ� ZLWK� RWKHUV¶� GHDWKV�� 7KH�
GHDWKV� RI� RWKHUV� KDYH� EHHQ� SXW� LQWR� WKH�
FRPPRGLILFDWLRQ� DV� D� WRXULVW� SURGXFW��
7UDYHO�WR�VLWHV�ZKHUH�GHDWK�DQG�VXIIHULQJ�
WRRN� SODFH� LV� D� QHZ� SKHQRPHQRQ� IRU�
FRQWHPSRUDU\�YLVLWRUV�

$PRQJ� WKH� VHYHUDO� W\SHV� RI� GDUN�
WRXULVP�� RQH� RI� WKH�PDMRU� GDUN� WRXULVP�
GHVWLQDWLRQV�DUH�ZDU�DQG�FRQIOLFW�UHODWHG�
DWWUDFWLRQV� 'DUN� WRXULVP� WR� ZDU�UHODWHG�
ODQGVFDSHV�LV�IUHTXHQWO\ FDOOHG�EDWWOHILHOG�
WRXULVP� �6KDUSOH\�� ����E�� RU� ZDUIDUH�
WRXULVP� �YDQ� GHU� 0HUZH�� ������� ,W�
HPEUDFHV�PDQ\� W\SHV�RI� VLWHV� UHODWHG� WR�
ZDUIDUH�DQG�WUDJHGLHV�IURP�EDWWOHILHOGV�WR�
ZDU� PHPRULDOV�� PXVHXPV�� PLOLWDU\�
JUDYH\DUGV��SODFHV�RI�EDWWOH�UXLQV�DQG�UH�
HQDFWPHQWV� ZHUH� SHRSOH� FDQ�
FRPPHPRUDWH� SDVW� ZDU� HYHQWV� RU� ZDU�
WUDJHGLHV��:DU�DOVR�GHOLYHUV�DQ�DVSHFW�RI�
WKH� KXPDQ� VXIIHULQJ� DQG� UHODWHV� WR� GDUN�
WRXULVP��0RUHRYHU�� WKH� ZDU� KHULWDJH� LV�
DOZD\V�KDV�D�FORVH�FRQQHFWLRQ�WR�WKH�DUHD�
�+DUWPDQQ�� ������� WKH� QDWLRQ� DQG� LWV�
XQLTXH�VWRU\�DERXW�D�FRQIOLFW��(UGPHQJHU��
��������'HDWK�LQ�ZDU�FDQ�EH�UHSUHVHQWHG�
LQ� GDUN� WRXULVP� DWWUDFWLRQV� LQ�
FRQWHPSRUDU\�VRFLHW\�
��� 0RWLYDWLRQ�LQ�GDUN�WRXULVP

0RWLYDWLRQ� FDQ� UHIOHFW� WKH� UHDVRQ�
SHRSOH�FKRRVH� WR�EHKDYH� LQ�D�SUHIHUDEOH�
ZD\�RU�WR�SDUWLFLSDWH�LQ�FHUWDLQ�DFWLYLWLHV��
7KHUH� DUH�PDQ\�NLQGV�RI�PRWLYDWLRQ� IRU�
SHRSOH� YLVLWLQJ� GLIIHUHQW� NLQGV� RI� GDUN�
WRXULVP�DWWUDFWLRQV���7KHUHIRUH��6KDUSOH\�
�������DVVHUWHG�WKDW�LW�LV�QHFHVVDU\�WR�



ʹ

VWXG\�PRWLYDWLRQ�LQ�RUGHU�WR�FODULI\�LI�µGDUN�
WRXULVP¶�LQGHHG�H[LVWV�$OVR��LW�LV�FUXFLDO�WR�
PDNH�FOHDU�WKH�QDWXUH�RI�WKH�YLVLWDWLRQ�WR�WKH�
VLWHV�UHODWHG�WR�GHDWK��GLVDVWHU�DQG�VXIIHULQJ��
FRQVHTXHQWO\�� PRWLYDWLRQ� UHVHDUFK� LV�
UHTXLUHG� �/HQQRQ� 	� )ROH\�� ������ 'DUN�
WRXULVP�UHVHDUFK� LQ� WKH�SDVW�RIWHQ� IRFXVHG�
RQ� WKH�PRWLYDWLRQ� RI� GHDWK� IRU� WKH� UHDVRQ�
WRXULVWV�YLVLWHG�GDUN� WRXULVP�VLWHV�� VXFK�DV�
WKH� VWXG\� E\� 6HDWRQ� ������� DQG� 6HDWRQ�
��������+RZHYHU��LQ�FRQWHPSRUDU\�WRXULVP��
XQHWKLFDO� DFWLRQV� UHODWHG� ZLWK� ORRNLQJ� IRU�
GHDWK� DV� SOHDVXUH� LV� FRQVLGHUHG� H[WUHPHO\�
XQDFFHSWDEOH� LQ� WRXULVP� SV\FKRORJ\� DQG�
H[SOLFLWO\� H[FOXGHG� IURP� GDUN� WRXULVP�
�=GHPEVNL� 	� :LQLDUVNL�� ������ ýXND� 	�
&KRYDQFRYi���������

)DPDUNL� � ����� � FRQILUPHG� WKHUH� DUH�
FRPSRQHQWV� RI� WKH� SXVK� DQG� SXOO�PRWLYHV�
IURP�WKH�VXSSO\�DQG�GHPDQG�IRXQG�LQ�GDUN�
WRXULVP��ZKLFK�FDQ�HQKDQFHG�WKH�PDUNHWLQJ�
DVSHFW� RI� GDUN� WRXULVP� SURPRWLRQ� DQG�
GHYHORSPHQW� �3XVK�IDFWRUV�DUH� WDNHQ� IURP�
VRFLR�SV\FKRORJLFDO�FRQVWUXFWV�DQG�GHULYHG�
IURP�WKH�WRXULVWV�DQG�WKHLU�HQYLURQPHQW�WKDW�
LQIOXHQFH�WKH�LQGLYLGXDO�WR�WUDYHO�RU�WR�WDNH�
SDUW� LQ� OHLVXUH� DFWLYLWLHV� LQGXFLQJ� WUDYHO�
GHFLVLRQ� DQG� GHPDQG� � 8\VDO�� /L� 	�
6LUDND\D� 7XUN�� ����� � �0XOWLSOH� PRWLYHV�
H[LVW�IRU�OHLVXUH�WUDYHO��GDUN�WRXULVWV�DOVR�KDV�
PXOWLSOH� WUDYHO� PRWLYDWLRQV� � +\GH� DQG�
+DUWPDQ�� ������ )DUPDNL�� ����� � � ,Q� WKLV�
PRGHUQ�VRFLHW\�� LW� VKRZV�FOHDUO\� WKDW�GDUN�
WRXULVP�KDV�EHFRPH�SRSXODU�DPRQJ�WRXULVWV�
IDFLQJ� DQG� FRQVXPLQJ� GHDWK� YLD� WRXULVP�
W\SH� EDVHG� RQ� PRVWO\� HGXFDWLRQ� DQG�
HQWHUWDLQPHQW� SXUSRVHV� � ýXND� 	�
&KRYDQFRYi������� � �7KH�SXOO�PRWLYDWLRQDO�
IDFWRUV� DWWUDFW� WKH� LQGLYLGXDO� WRZDUGV� D�
GHVWLQDWLRQ� GXH� WR� LWV� VLWXDWLRQ� UHJLRQ� DQG�
WKH� SHUFHLYHG� DWWUDFWLYHQHVV� RI� WKH�
GHVWLQDWLRQ� � 3XOO� IDFWRUV� FRPH� IURP� KRZ�
ZHOO� WKH� GHVWLQDWLRQ� FDQ� DWWUDFW� WRXULVWV� WR�
FKRRVH� D� SDUWLFXODU� GHVWLQDWLRQ� VXFK� DV�
IDFLOLWLHV��VSHFLDO�RU�FXOWXUDO�DWWUDFWLRQV�DW�D�
VLWH� DV� ZHOO� DV� WKH� WRXULVWV¶ � NQRZOHGJH�
� 1LHPHOl�� ����� � � ,Q� GDUN� WRXULVP�� SXOO�
IDFWRUV�PLJKW�EH�WKH�VXSSO\�VLGH�RU�WKH�VLGH�
WKH� YLVLWRUV� DUH� DW� � ,Q� GDUN� WRXULVP�� VLWH�
DWWULEXWH�GULYHQ�PRWLYDWLRQV�DUH�SXOO�IRUFH�

URRWHG�PRWLYDWLRQV��ZKLFK�DUH�JHQHUDWHG�E\�
DQ�H[WHUQDO�PHFKDQLVP��%LJOH\��/HH��&KRQ�
DQG�<RRQ���������7KDW�PHFKDQLVP�LV�RIWHQ�
WKH� GHVWLQDWLRQ� PDUNHWLQJ� RU� PDQDJHPHQW�
RUJDQL]DWLRQ�

��� 6DWLVIDFWLRQ�RI�H[SHULHQFH

0DXQLHU� DQG� &DPHOLV� ������� GHILQHG�
VDWLVIDFWLRQ�RI�WKH�WRXULVP�H[SHULHQFH�DV�³D�
SV\FKRORJLFDO� VWDWH� UHVXOWLQJ� IURP� DQ�
LQGLYLGXDO�HYDOXDWLRQ�OLQNHG�WR�D�FRQVXPLQJ�
DQG�RU� SXUFKDVLQJ� H[SHULHQFH´�� 7RXULVWV¶�
VDWLVIDFWLRQ�LV�DOVR�DQ�LPSRUWDQW�IDFWRU�DV�D�
SRVW�SXUFKDVH�DVVHVVPHQW�RI�WKH�GHVWLQDWLRQ�
�2OLYHU�� ������� 6DWLVIDFWLRQ� LV� JHQHUDOO\�
GLVFXVVHG�DV�WKH�RYHUDOO�RXWFRPH�RI�WRXULVWV¶�
H[SHULHQFH��+RZHYHU�� VDWLVIDFWLRQ�GRHV�QRW�
DFW�DV�D�ILQDO�DLP�EXW�LW�UHSUHVHQWV�VLPLODUO\�
WR� WKH� SRVW�H[SHULHQFH� DWWLWXGH� �3HDUFH��
������ 0RUJDQ�� /XJRVL� 	� 5LWFKLH�� �������
6DWLVIDFWLRQ� LV� QRW� D� VLPSOH� GHJUHH� RI� WKH�
FRQILUPDWLRQ� DQG� GLVFRQILUPDWLRQ� \HW� LW� LV�
EDVHG� RQ� D� SHUVRQDO� HYDOXDWLRQ� RI�
H[SHULHQFHV� UHSURGXFHG� DV� HPRWLRQV��
UHODWLRQVKLSV�DQG�VHOI�LGHQWLW\��0RUJDQ�HW�DO���
������ ,Q�GDUN�WRXULVP��YLVLWLQJ�VLWHV�RI�GHDWK�
DQG� DWURFLW\� LV� PDGH� IRU� WKH� SXUSRVH� RI�
FRPPHPRUDWLRQ�UDWKHU�WKDQ�YR\HXULVP�DQG�
GLVUHVSHFW�� 7DUORZ� ������� PHQWLRQHG� WKH�
IHHOLQJV� RI� H[SHULHQFH� LQ� GDUN� WRXULVP�
SUREDEO\� H[LVW� DQG� RXWOLQHG� IRXU� EDVLF�
HPRWLRQV� RI� LQVHFXULW\�� JUDWLWXGH�� KXPLOLW\�
DQG�VXSHULRULW\��ZKLFK�LQWHUDFW�DQG�SOD\�RQ�D�
YLVLWRU¶V�PHQWDO�VWDWH�

��� 'DUN� WRXULVP� SRVW� EHKDYLRUDO�
LQWHQWLRQ��
3RVW�EHKDYLRUDO�LQWHQWLRQ�SURYLGHV�HIIRUW�

IURP�DQ� LQGLYLGXDO� WR�DFW�RQ�VRPHWKLQJ� LQ�
RUGHU� WR� UHDFK� D� GHVLUHG� JRDO�� VR� LW�
UHSUHVHQWV�D�GLUHFW�SUHGLFWRU�RI�FXVWRPHUV¶�
EHKDYLRU� �*RGLQ� 	� .RN�� ������ :HEE� 	�
6KHHUDQ��������6FKZDU]HU��������-LQ�/HH�	�
/HH� ����� � � %HKDYLRU� LQWHQWLRQ� FDQ� EH�
REVHUYHG�DQG� LW� WHOOV�XV�KRZ�D� WRXULVW�ZLOO�
SHUIRUP� LQ� WKH� IXWXUH� EDVHG� RQ� KLV� RU� KHU�
VXEMHFWLYH�MXGJPHQW�DQG�EHKDYLRUV�GLYLGHG�
EURDGO\� LQWR� IDYRUDEOH� DQG� XQIDYRUDEOH�
EHKDYLRU� LQWHQWLRQV� � =HLWKDPO�� %HUU\� DQG�
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3DUDVXUDPDQ��������7DQJ�DQG�4LX������� ��
=HLWKDPO� HW� DO� � � ����� � SURYLGHG� WKH�
LQWHUSUHWDWLRQ� RI� EHKDYLRUDO� LQWHQWLRQ� DV� D�
VHUYLFH� SURYLGHUV¶ � QHHG� WR� UHWDLQ� LWV�
FXVWRPHUV�E\�� WR������VD\LQJ�SRVLWLYH�WKLQJV�
DERXW� WKHP�� � �� � UHFRPPHQGLQJ� WKHP� WR�
RWKHU� FXVWRPHUV�� � �� � UHPDLQLQJ� OR\DO� WR�
WKHP������VSHQGLQJ�PRUH�ZLWK�WKHP��DQG�����
SD\LQJ� SULFH� SUHPLXPV� � 7DQJ� DQG� 4LX�
������ � XWLOL]HG� WKH� FRQFHSW� RI� EHKDYLRUDO�
LQWHQWLRQ� E\� LQGLFDWLQJ� � D� ZLOOLQJQHVV� WR�
UHYLVLW�� ZLOOLQJQHVV� WR� UHFRPPHQG��
ZLOOLQJQHVV� WR� SXEOLFL]H� WKH� YLUWXH� DQG�
ZLOOLQJQHVV� WR� SXUFKDVH� UHOHYDQW� SURGXFWV��
LQ�ILQGLQJ�EHKDYLRUDO� LQWHQWLRQ�LQ�PXVHXP�
WRXULVP�

8QGHUVWDQGLQJ� WRXULVWV¶� EHKDYLRUDO�
LQWHQWLRQV� LQ� WKH� WRXULVP� LQGXVWU\� DQG�
SDUWLFXODUO\�LQ�WKH�KHULWDJH�VHJPHQW�FDQ�EH�
FRQVLGHUHG� D� PXOWLIDFHWHG� WDVN�� ,Q� WKH�
SHUVSHFWLYH�RI�GDUN� WRXULVP� LQ�ZDU�UHODWHG�
VLWHV�� WKH� UHWXUQ� LQWHQWLRQ� ZLOO� GLIIHU�
EHWZHHQ�WKH�W\SHV�RI�YLVLWRUV�ZKR�KDYH�DQG�
GR�QRW�KDYH�D�SHUVRQDO�FRQQHFWLRQ�WR�D�GHDWK�
DW� WKH� VLWH�� )RU� YLVLWRUV� ZKR� ZHUH� UHODWHG�
GLUHFWO\� WR� WKH� SODFH� ZKHWKHU� WKH\� ZHUH�
WRUWXUHG� DW� ZDU� HYHQW� RU� ZKR� DUH� WKH�
UHODWLYHV�RI� WKH�ZDU�GHDG�� WKH\�ZLOO� UHYLVLW�
IRU�PRXUQLQJ�DQG�UHPHPEHULQJ�WKH�SDVW�RU�
ORYH�RQHV��7KH�DFFHVV�IDFLOLWDWHG�E\�PHGLD��
HVSHFLDOO\� WKURXJK� SKRWRJUDSK\� DQG� ILOP��
IRVWHUV� D� VLPXOWDQHRXV� FXULRVLW\� LQ� WKHVH�
HYHQWV�DQG�WKH�DELOLW\�WR�UHYLVLW�WKH�HYHQW�RQ�
GHPDQG� �:LVOHU�� ������ DV� PHGLD� FDQ�
LQIOXHQFH� WKH� JURZWK� DQG� SRSXODULW\� RI�
GHDWK�VLWHV�

�� 5HVHDUFK� )UDPHZRUN� DQG�
0HWKRGRORJ\

��� 7KH�SURSRVHG�FRQFHSWXDO�IUDPHZRUN

3UHYLRXV� VWXGLHV� KDYH� VKRZQ� WKH�
LQIOXHQFH�RI�SXVK�SXOO�PRWLYDWLRQDO�IDFWRUV�
RQ� VDWLVIDFWLRQ�� SXVK�SXOO� PRWLYDWLRQDO�
IDFWRUV�RQ�EHKDYLRUDO�LQWHQWLRQ�DQG�DOVR�WKH�
VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ�
VDWLVIDFWLRQ� DQG� EHKDYLRUDO� LQWHQWLRQ�� 7KH�
VWXG\�RI�0DL�DQG�+\XQK��������DQG�<RRQ�
DQG�8\VDO� �������FRQILUPHG� WKH� LQIOXHQFH�

RI�SXVK�DQG�SXOO�PRWLYDWLRQV�RQ�VDWLVIDFWLRQ��
ZKLOH� =KDQJ� DQG� =XR� ������� DQG� 6KDK��
)DNKU�� $KPDG� DQG� =DPDQ� �������
FRQILUPHG� WKH� LQIOXHQFH� RI� SXVK� DQG� SXOO�
PRWLYDWLRQV�RQ�EHKDYLRUDO� LQWHQWLRQ��$OVR��
7DQJ� DQG� 4LX� ������� FRQILUPHG� WKH�
UHODWLRQVKLS� EHWZHHQ� VDWLVIDFWLRQ� DQG�
EHKDYLRUDO� LQWHQWLRQ�� )LJ�� �� LOOXVWUDWHV� WKH�
SURSRVHG� FRQFHSWXDO� IUDPHZRUN RI� WKLV�
VWXG\�� ZKLFK� ZDV� DSSOLHG� IURP� SUHYLRXV�
K\SRWKHVL]HG�PRGHOV��

)

)LJXUH �� $�&RQFHSWXDO�IUDPHZRUN�RI�WKH�
VWXG\
x+��� 3XVK� PRWLYDWLRQDO� IDFWRUV� KDYH�
VLJQLILFDQW� LQIOXHQFH� RQ� VDWLVIDFWLRQ� RI����
H[SHULHQFH�

x+��� 3XOO� PRWLYDWLRQDO� IDFWRUV� KDYH�
VLJQLILFDQW� LQIOXHQFH� RQ� VDWLVIDFWLRQ� RI�
H[SHULHQFH�

x+��� 7KHUH� LV� D� VLJQLILFDQW� UHODWLRQVKLS�
EHWZHHQ� VDWLVIDFWLRQ� RI� H[SHULHQFH� DQG�
SRVW�EHKDYLRUDO�LQWHQWLRQ��

x+��� 3XVK� PRWLYDWLRQDO� IDFWRUV� KDYH�
VLJQLILFDQW� LQIOXHQFH� RQ� SRVW� EHKDYLRUDO�
LQWHQWLRQ��

x+��� 3XOO� PRWLYDWLRQDO� IDFWRUV� KDYH� D�
VLJQLILFDQW�FRQWULEXWLRQ�LQ�SRVW�EHKDYLRUDO�
LQWHQWLRQ��

��� 0HWKRGRORJ\
4XDQWLWDWLYH� UHVHDUFK� PHWKRG� ZDV�

XWLOL]HG�IRU�GDWD�DQDO\VLV�LQ�WKLV�VWXG\��7KH�
GDWD�ZHUH�FROOHFWHG�YLD�PHDQV�RI�DQ�RQ�VLWH�
TXHVWLRQQDLUH�VXUYH\��7KH�WDUJHW�SRSXODWLRQ�
RI� WKLV� UHVHDUFK�ZDV����� UHVSRQGHQWV�ZKR�
ZHUH� ERWK� LQWHUQDWLRQDO� YLVLWRUV� DQG� QRQ�
ORFDO�7KDL�YLVLWRUV�DW�WKH�ZDU�PHPRULDO�VLWHV�
UHODWHG� WR� WKH� 'HDWK� 5DLOZD\� WUDJHG\� DV�

3RVW�
%HKDYLRUDO�
,QWHQWLRQ

6DWLVIDFWLRQ�
RI�([SHULHQFH

3XVK�PRWLYDWLRQV
�(PRWLRQDO�)XOILOPHQW
�7UXWK�6HHNLQJ

+�

+�

+�

3XOO�PRWLYDWLRQV
�7RXULVWVu�,QIRUPDWLRQ
�&RQYHQLHQW�ORFDWLRQ

+�

+�



ʹͻ

IROORZV�� 7KDLODQG�%XUPD� 5DLOZD\� FHQWHU��
-($7+� :DU� 0XVHXP�� +HOO� )LUH� 3DVV�
0XVHXP�� $UW� DQG� :DU� *DOOHU\� 0XVHXP��
.DQFKDQDEXUL� :DU� &HPHWHU\� DQG� &KRQN�
.DL�:DU� &HPHWHU\� /LNHUW� VFDOH� ZLWK� WKH�
OHYHO� RI� DJUHHPHQW� UDQJLQJ� IURP� ³�� �
6WURQJO\�'LVDJUHH´�WR�³��± 6WURQJO\ $JUHH´�
ZDV�DSSOLHG�LQ�WKH�VXUYH\��$�SLORW�WHVW�ZDV�
FRQGXFWHG� GXULQJ� ������ $XJXVW� ����� E\�
GLVWULEXWLQJ� ��� TXHVWLRQQDLUHV� WR�
LQWHUQDWLRQDO� DQG� 7KDL� YLVLWRUV� DW� WKH� ZDU�
PHPRULDO� VLWHV� RI� WKH� 'HDWK� 5DLOZD\�
WUDJHG\��.DQFKDQDEXUL�3URYLQFH��)URP�WKH�
SUH�WHVW� TXHVWLRQQDLUHV�� �� TXHVWLRQQDLUHV�
ZHUH�IRXQG�WR KDYH�LQFRPSOHWH�DQVZHUV�DQG�
ZHUH�WUHDWHG�DV�PLVVLQJ�GDWD��WKHUHIRUH�����
TXHVWLRQQDLUHV� ZHUH� WDNHQ� WR� HQVXUH� WKH�
UHVSRQGHQWV¶� XQGHUVWDQGLQJ� RI� WKH�
TXHVWLRQV� LQ� WKH� VXUYH\�� $IWHU� WKH�
TXHVWLRQQDLUH� ZDV� DGMXVWHG�� ���� VXUYH\V�
ZHUH� FRQGXFWHG� IURP� 1RYHPEHU� WR�
'HFHPEHU������DQG�WKH�GDWD�ZHUH�WUHDWHG�LQ�
D� GDWD� DQDO\VLV� SURFHVV� 3� YDOXH� ZLWK� WKH�
VLJQLILFDQFH�OHYHO�3��������ZDV�XVHG�IRU�WKH�
K\SRWKHVHV�WHVWLQJ�UXOH�

��� )DFWRU�$QDO\VLV�DQG�5HOLDELOLW\

7R�FRQGXFW�GDWD�DQDO\VLV��WKH�PHWKRG�RI�
IDFWRU� DQDO\VLV� ZDV� XVHG� WR� GLVFRYHU� WKH�
IDFWRUV�UHODWHG�WR�SXVK�DQG�SXOO�PRWLYDWLRQDO�
IDFWRUV�� .02� �.DLVHU�0H\DU�2ONLQ�� DQG�
%DUWOHWW¶V� WHVW� RI� VSKHULFLW\� ZLWK� WKH�
SULQFLSDO� FRPSRQHQWV� DQG� WKH� 9DULPD[�
PHWKRG�ZHUH�HPSOR\HG�ZLWK����LWHPV�IURP�
WKH� LQGHSHQGHQW� YDULDEOHV� RI� PRWLYHV��
)DFWRUV� ZLWK� HLJHQ� YDOXH� RI� PRUH� WKDQ� ��
�*XWWPDQ�� ������ .DLVHU�� ������ DQG� WKRVH�
ZLWK� IDFWRU� ORDGLQJ� RI� RYHU� ���� �+DLU��
$QGHUVRQ��7DWKDP��������ZHUH�FRQVLGHUHG�
DV� VLJQLILFDQW� DQG� ZHUH� LQFOXGHG� IRU� GDWD�
DQDO\VLV��7KH�UHVXOW�RI�WKH�.02�ZDV��������
5HOLDELOLW\�DQDO\VLV�ZDV�WKHQ�SHUIRUPHG�WR�
LQYHVWLJDWH�WKH�UHOLDELOLW\�RI�HDFK�IDFWRU�RI�
PRWLYHV��7KH�HLJHQ�YDOXH�LQGLFDWHG�WKDW�VL[�
IDFWRUV� FRXOG� H[SODLQ� ������� RI� RYHUDOO�
YDULDQFH� EHIRUH� WKH� URWDWLRQ�� 7KHUH� ZHUH�
WZR� LWHPV� LQFOXGLQJ� ³,� ZRXOG� OLNH� WR�
H[DPLQH� ZDU� DUWLIDFWV� IURP� WKH� 'HDWK�
5DLOZD\� WUDJHG\´�� DQG� ³,� FDPH� KHUH� DV� ,�

KDYH� D� VHQVH� RI� QDWLRQ� SULGH´� ZHUH�
HOLPLQDWHG� IURP� IXUWKHU� DQDO\VLV�� DV� WKH\�
JDYH�D�IDFWRU�ORDGLQJ�RI�OHVV�WKDQ�����

7DEOH� ,� UHYHDOHG� WKH� UHVXOW� RI� WKH�
LQGHSHQGHQW� YDULDEOHV�� 0RWLYHV� ZHUH�
DUUDQJHG� LQWR VL[� JURXSV� RI� YDULDEOHV��
QDPHO\�HPRWLRQDO�IXOILOOPHQW��WUXWK�VHHNLQJ��
GHVWLQDWLRQ� NQRZOHGJH�� WRXULVWV¶�
LQIRUPDWLRQ�� KLVWRULFDO� KHULWDJHV�� DQG�
FRQYHQLHQW� ORFDWLRQ�� $OO� IDFWRU� ORDGLQJV�
UDQJHG�IURP������WR�������ZKLFK�ZDV�PRUH�
WKDQ� WKH�PLQLPXP�YDOXH�RI� �����+RZHYHU��
WKH� &URQEDFK¶V� DOSKD� RI� KHULWDJHV� DQG�
GHVWLQDWLRQ�NQRZOHGJH�ZHUH�ORZHU�WKDQ�WKH�
DFFHSWDEOH� VFRUH� RI� ����� DFFRUGLQJ� WR�
1XQQDOO\�DQG�%HUQVWHLQ���������E\�KDYLQJ�
&URQEDFK¶V� DOSKD� RI� ����� DQG� ������
UHVSHFWLYHO\�� � � 7KXV�� WKHVH� WZR� YDULDEOHV�
ZHUH� UHPRYHG� IURP� WKH� PRGHO� DQG� ZHUH�
H[FOXGHG� IURP� IXUWKHU� DQDO\VLV�� 2QO\� WKH�
IDFWRUV�HPRWLRQDO�IXOILOOPHQW��WUXWK�VHHNLQJ��
WRXULVWV¶� LQIRUPDWLRQ� DQG� FRQYHQLHQW�
ORFDWLRQ�ZHUH�XVHG�IRU�LQIHUHQWLDO�DQDO\VLV��

7R�MXGJH�ZKLFK�IDFWRUV�ZHUH�SXVK�RU�SXOO�
IDFWRUV�� WKH� HPSLULFDO� H[DPLQDWLRQ� RI� WKH�
SXVK� DQG� SXOO� IDFWRUV WKHRU\� IURP�
0RKDPPDG�DQG�6RP� �������� WKH�VWXG\�RI�
SXVK� DQG� SXOO� IDFWRUV LQ� ZDU�UHODWHG� VLWH�
IURP�%LJOH\�HW�DO����������DQG�WKH�VWXG\�RI�
SXVK�DQG�SXOO�IDFWRUV LQ�VLWH�RI�SRVW�QDWXUDO�
GLVDVWHU�=KDQJ�DQG�=XR��������ZHUH�XVHG�WR�
MXVWLI\� WKH� PRGHO�� )DFWRUV� WKDW� KDG�
DFFHSWDEOH�YDOXHV�RI�WKH�HLJHQ�YDOXH��IDFWRU�
ORDGLQJV�� YDULDQFH� H[SODLQHG� ���� DQG�
UHOLDELOLW\� DOSKD� ZHUH� LQFOXGHG� WR� SUHVHQW�
WKH� UHOHYDQW� IDFWRUV� IURP� WKH� VWXG\� DQG�
UHYHDO�WKH�FRQVLVWHQW�SXVK�DQG�SXOO PRWLYH�
LWHPV� IURP� WKH� IDFWRU� DQDO\VLV� RI� WKLV�
UHVHDUFK�ZLWK�FRPPRQ�FKDUDFWHULVWLFV� 7KH�
IDFWRUV� RI� HPRWLRQDO� IXOILOPHQW� DQG� WUXWK�
VHHNLQJ�ZHUH� FRQVLGHUHG�DV�SXVK�PRWLYHV���
7KH� IDFWRU� RI� µHPRWLRQDO� IXOILOOPHQW¶�ZDV�
FRQVLGHUHG�DV�SXVK�PRWLYH��DV� LW� LV�VLPLODU�
IDFWRU� WR� µIXOILOOLQJ� VSLULWXDO� QHHGV¶� LQ�
0RKDPPDG� DQG� 6RP� �������� $OVR�� WKH�
IDFWRU�µWUXWK�VHHNLQJ¶�ZDV�IRXQG�VLPLODU�WR�
WKH� IDFWRU� µFXULRVLW\¶� IURP� WKH� VWXG\� RI�
%LJOH\�HW�DO�����������7KH�IDFWRUV�RI�WRXULVWV¶�
LQIRUPDWLRQ� DQG� FRQYHQLHQW� ORFDWLRQ�ZHUH�
FRQVLGHUHG� DV� SXOO� PRWLYHV�� � 7KH� IDFWRU�
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µWRXULVWV¶�LQIRUPDWLRQ¶�ZDV�FRQVLGHUHG�DV�D�
SXOO�PRWLYH��DV�LW�LV�VLPLODU�WR�µWKH�SXEOLFLW\�
RI�HDUWKTXDNH¶ IURP�=KDQJ�DQG�=XR��������
$OVR�� WKH� IDFWRU� µFRQYHQLHQW� ORFDWLRQ� ZDV�
IRXQG�VLPLODU�WR�WKH�IDFWRU�µ(DV\�DFFHVV�DQG�
DIIRUGDEOH¶� IURP� WKH� VWXG\�RI�0RKDPPDG�
DQG� 6RP� ������� 5HOLDELOLW\� 7HVWLQJ� ZDV�
DOVR�FRQGXFWHG�WR�FKHFN�WKH�UHOLDELOLW\�DQG�
YDOLGLW\� IURP� FRHIILFLHQW� YDOXHV� RI�
VDWLVIDFWLRQ� RI� H[SHULHQFH� DQG� SRVW�
EHKDYLRUDO� LQWHQWLRQ�� WKH� RYHUDOO� YDOXHV�
ZHUH�������DQG�������UHVSHFWLYHO\�

7DEOH�,��)DFWRU�$QDO\VLV�DQG�5HOLDELOLW\�
&RHIILFLHQWV�RI�0RWLYHV��3XVK�3XOO�

9DULDEOHV )DFWRU�
/RDGLQJ
V�����������

(LJHQ�
9DOXH�

5HOLD
ELOLW\�
$OSKD

3XVK�IDFWRUV
)DFWRU���
(PRWLRQDO�
)XOILOOPHQW�

����� �����

,�ZDQW�WR�EH�
HPRWLRQDOO\�
UHIUHVKHG�IURP�
WUDYHOLQJ�LQ�
.DQFKDQDEXUL�
3URYLQFH�

����

,�ZDQW�WR�KDYH�D�
GD\�RXW�

����

,�FDPH�WR�YLVLW�D�
ZHOO�UHFRJQL]HG�
GHDWK�SODFH�

����

,�JR�WR�SODFHV�
ZKHUH�,�UHFHLYH�
JRRG�LPSUHVVLRQ�
IURP�
IULHQGV�UHODWLYHV�

����

7KLV�LV�WR�
UHPLQG�WKDW�VXFK�
D�KRUULEOH�
H[LVWHQFH�RI�
GHDWK�VKRXOG�
QHYHU�KDSSHQ�
DJDLQ�

����

7KH�SODFH�LV�
UHVSHFWIXO�WR�
YLVLW�IRU�
UHPHPEUDQFH�

����

)DFWRU���
7RXULVWV¶�
,QIRUPDWLRQ

����� �����

7RXU�RSHUDWRUV�
UHFRPPHQG�PH�
WR�YLVLW

����

7RXULVP�
$XWKRULW\�RI�
7KDLODQG�GLV�D�
SURPRWLRQ�

����

,�FDPH�WR�YLVLW�
EHFDXVH�RI�
UHFRPPHQGDWLRQ
V�

����

)DFWRU���7UXWK�
6HHNLQJ

����� �����

,�DP�FXULRXV�WR�
NQRZ�WKH�
EDFNJURXQG�RI�
WKH�'HDWK�
5DLOZD\�LQ�
.DQFKDQDEXUL

����

,�ZDQW�WR�VHH�
UHDO�
H[SRVLWLRQ�HYLGH
QFH�IURP�ZDUV

����

,�ZDQW�WR�
XQGHUVWDQG�PRUH�
DERXW�::,,¶V�
FRQQHFWLRQ�ZLWK�
'HDWK�5DLOZD\

����

3XOO�IDFWRUV
)DFWRU���
+LVWRULFDO�
+HULWDJHV

����� �����

,�FDPH�WR�KRQRU�
DQG�SD\�WULEXWH�
WR�WKH�SHRSOH�
ZKRVH�OLYHV�
ZHUH�ORVW�LQ�ZDU�

����

,�FDPH�WR�
UHPHPEHU�WKH�
KHURHV�ZKRVH�
ORVW�ZRUWK�
QRWDEO\

����

)DFWRU���
&RQYHQLHQW�
/RFDWLRQ�

����� �����

7KH�SODFH�LV�
UHDOO\�DFFHVVLEOH�

����
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7KH�SODFH�LV�
QHDU�WRXULVW�
IDFLOLWLHV

����

)DFWRU���
'HVWLQDWLRQ�
.QRZOHGJH

����� �����

,�KDYH�EHHQ��
LPSUHVVHG�E\�D�
PRYLH�RU�D�
GRFXPHQWDU\�
EHIRUH

����

,�UHDG�LQ�
JXLGHERRNV�
EURFKXUHV

����

���5HVXOWV�DQG�'LVFXVVLRQ
����3URILOH�RI�WKH�6DPSOH
7DEOH�,,��3URILOH�RI�WKH�6DPSOH

3HUVRQDO�
,QIRUPDWLRQ

)UHTXHQF\ 3HUFHQWDJH
*HQGHU
0DOH ��� ����
)HPDOH ��� ����

$JH�JURXS
�� �� ����
����� ��� ����
����� ��� �����
����� �� ����
����� �� ���
����� �� ���

(GXFDWLRQ�
%DFNJURXQG
+LJK�VFKRRO �� ����
&ROOHJH�XQLYHUVL
W\

��� ����

3RVW�JUDGXDWH �� ���
*UDGXDWH ��� ����
2WKHUV � ���

9LVLWRUV¶�WUDYHO�
SDWWHUQ�LQ�
.DQFKDQDEXUL�
3URYLQFH
)LUVW�YLVLW ��� ����
1RW�ILUVW�YLVLW ��� ����
9LVLW�)UHTXHQF\
2QH�WLPH �� ����
7ZR�WLPHV �� ����

0RUH�WKDQ�
WZLFH

�� ����

/HQJWK�RI�YLVLW
2QH�GD\ ��� ����
����GD\V ��� ����
����GD\V �� ���
2QH�ZHHN �� ����
5HDVRQV�RI�WKH�
YLVLW
9LVLW�::,,�
KLVWRULFDO�
PXVHXPV�FHP
HWHULHV

��� ����

%XVLQHVV�WULS �� ���
9DFDWLRQ�WULS ��� ����
2WKHUV �� ���
7UDYHO�
FRPSDQLRQ�
W\SHV
$ORQH �� ����
:LWK�IULHQGV�RU�
FRXSOHV

��� ����

:LWK�IDPLOLHV ��� ����
:LWK�SDFNDJH�
WRXUV

�� ����

7KH�XVH�RI�WRXU�
JXLGHV
<HV ��� ����
1R ��� ����
9LVLW�WR�WKH�
VLWHV�UHODWHG�
WR�'HDWK�
5DLOZD\�
WUDJHG\

3DVW�YLVLW�
WR�WKH�VLWHV�
UHODWHG�WR�
'HDWK�5DLOZD\�
WUDJHG\
<HV ��� ����
1R ��� ����
SDVW�YLVLW�WR�
.ZDL�<DL�ULYHU
<HV ��� ����
1R �� ����
3DVW�YLVLW�WR�
'HDWK�5DLOZD\�
DW�.UD�6DH�
&DYH
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<HV ��� ����
1R ��� ����
3DVW�YLVLW�RI�
ZDU�PHPRULDO
VLWHV�RI�WKH�
'HDWK�5DLOZD\�
WUDJHG\
0XVHXPV
7KDL�%XUPD�

5DLOZD\�
&HQWHU

��� ����

+HOOILUH�
3DVV�0XVHXP

��� ����

-($7+�:DU�
0XVHXP

��� ��

$UW�*DOOHU\�
DQG�:DU�
0XVHXP

�� ����

&HPHWHULHV
.DQFKDQDEXUL�
:DU�&HPHWHU\

��� ��

&KRQN�.DL�
:DU�&HPHWHU\

�� ����

5HVSRQGHQWV¶�
EDFNJURXQG�
RI�GDUN�
WRXULVP�VLWHV�
DWWUDFWLRQV�
UHODWHG�WR�
ZDUV�DQG�
EDWWOHILHOGV
9LVLWRUV¶�

GDUN�WRXULVP�
EDFNJURXQG

�� ��

5HVSRQGHQWV¶�
SHUVRQDO�
FRQQHFWLRQ�
ZLWK�WKH�'HDWK�
5DLOZD\�
WUDJHG\
<HV �� ���
1R ��� ����
5HVSRQGHQWV¶�
DFNQRZOHGJH
PHQW�IURP�
IULHQGV�RU�
UHODWLYHV¶�
SHUVRQDO�

FRQQHFWLRQ�RI�
WKH�WUDJHG\
<HV �� ���
1R ��� ����

��� +\SRWKHVHV�7HVWLQJ

0XOWLSOH�UHJUHVVLRQ�ZDV�DSSOLHG�IRU�WKH�
K\SRWKHVHV� WHVW� IRU� WKH� LQIOXHQFH� RI� SXVK�
DQG� SXOO� PRWLYDWLRQ� RQ� VDWLVIDFWLRQ� RI�
H[SHULHQFH�DV�ZHOO�DV�WKH�LQIOXHQFH�RI�SXVK�
DQG� SXOO� PRWLYDWLRQV� RQ� SRVW� EHKDYLRUDO�
LQWHQWLRQ��3HDUVRQ�&RUUHODWLRQ�ZDV�XWLOL]HG�
WR H[DPLQH� WKH� VLJQLILFDQW� UHODWLRQVKLS�
EHWZHHQ�VDWLVIDFWLRQ�RI�H[SHULHQFH�DQG�SRVW�
EHKDYLRUDO� LQWHQWLRQ�� )LQDOO\�� 9,)� DQG�
7ROHUDQFH� YDOXHV� ZHUH� XVHG� WR� FKHFN� WKH�
PXOWLFROLQHDULW\� SUREOHP� IURP� PXOWLSOH�
UHJUHVVLRQ�PRGHOV��7KH�UHVXOWV�DUH�VKRZQ�LQ�
7DEOH�,,,�

7DEOH� ,,,�� 6XPPDU\� RI� +\SRWKHVHV�
7HVWLQJ
1R� &RHIILFLHQW�9DOXHV +\SRWKHVHV�

WHVWLQJ�UHVXOW
+� ���0XOWLSOH�/LQHDU�

5HJUHVVLRQ��0/5��
$GMXVWHG�5�
6TXDUH�������
���)�WHVW��������
���%HWD�
6WDQGDUGL]HG�
&RHIILFLHQWV�YDOXHV
� HPRWLRQDO�
IXOILOOPHQW�������
� WUXWK�VHHNLQJ��
������

+R��LQ
��LWHPV�RI�SXVK�
PRWLYDWLRQDO�

IDFWRUV�
�HPRWLRQDO�

IXOILOOPHQW�DQG�
WUXWK�VHHNLQJ�

+� ���0XOWLSOH�/LQHDU�
5HJUHVVLRQ��0/5��
$GMXVWHG�5�
6TXDUH�������
���)�WHVW��������
���%HWD�
6WDQGDUGL]HG�
&RHIILFLHQWV�YDOXHV
�WRXULVWV¶�
LQIRUPDWLRQ��������
� WUXWK�VHHNLQJ��
�����

+R��LQ
��LWHPV�RI�SXOO�
PRWLYDWLRQDO�

IDFWRUV��WRXULVWV¶�
LQIRUPDWLRQ�DQG�
FRQYHQLHQW�
ORFDWLRQ�
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+� 3HDUVRQ�
&RUUHODWLRQ������
�PRGHUDWH�SRVLWLYH�

+R�

+� ���0XOWLSOH�/LQHDU�
5HJUHVVLRQ��0/5��
$GMXVWHG�5�
6TXDUH�������
���)�WHVW���������
���%HWD�
6WDQGDUGL]HG�
&RHIILFLHQWV�YDOXHV
� HPRWLRQDO�
IXOILOOPHQW�������
� WUXWK�VHHNLQJ��
�����

+R��LQ
��LWHPV�RI�SXVK�
PRWLYDWLRQDO�

IDFWRUV�
�HPRWLRQDO�

IXOILOOPHQW�DQG�
WUXWK�VHHNLQJ�

+�� ���0XOWLSOH�/LQHDU�
5HJUHVVLRQ��0/5��
$GMXVWHG�5�
6TXDUH�������
���)�WHVW�������
���%HWD�
6WDQGDUGL]HG�
&RHIILFLHQWV�YDOXHV
�WRXULVWV¶�
LQIRUPDWLRQ���������
� WUXWK�VHHNLQJ��
�����

+R��LQ
��LWHPV�RI�SXOO�
PRWLYDWLRQDO�

IDFWRUV��WRXULVWV¶�
LQIRUPDWLRQ�DQG�
FRQYHQLHQW�
ORFDWLRQ�

x+�� � 3XVK� PRWLYDWLRQDO� IDFWRUV� KDYH�
VLJQLILFDQW� LQIOXHQFH� RQ� VDWLVIDFWLRQ� RI�
H[SHULHQFH�
7DEOH� ,,,� LOOXVWUDWHV� WKDW� SXVK�

PRWLYDWLRQV�KDG�LQIOXHQFH�RQ�VDWLVIDFWLRQ�RI�
H[SHULHQFH�� � )�WHVW� LV� ������� ZLWK� WKH� S�
YDOXH� ����� LQGLFDWHG� WKDW� WRXULVW¶V� SXVK�
PRWLYDWLRQDO�IDFWRUV�FDQ�EH�XVHG�WR�SUHGLFW�
WKH�VDWLVIDFWLRQ�RI�H[SHULHQFH��DQG�WKXV�+R��
LV� UHMHFWHG�� %DVHG� RQ� %HWD� 6WDQGDUGL]HG�
&RHIILFLHQWV�YDOXH�� WKH�YDOXH�RI� HPRWLRQDO�
IXOILOPHQW�LV��������ZKLFK�LV�PRUH�WKDQ�WKH�
YDOXH�RI�WUXWK�VHHNLQJ��������,W�VKRZHG�WKDW�
HPRWLRQDO� IXOILOOPHQW� KDG� PRUH� LQIOXHQFH�
RQ VDWLVIDFWLRQ� RI� H[SHULHQFH� WKDQ� WUXWK�
VHHNLQJ�� 7KH� UHVXOWV� VXJJHVWHG� WKDW�
HPRWLRQDO�IXOILOOPHQW�DQG�WUXWK�VHHNLQJ�FDQ�
EH� XVHG� WR� H[SODLQ� WKH� VDWLVIDFWLRQ� RI�
H[SHULHQFH�E\�������
x+��� 3XOO� PRWLYDWLRQDO� IDFWRUV� KDYH�
VLJQLILFDQW� LQIOXHQFH� RQ� VDWLVIDFWLRQ� RI�
H[SHULHQFH�

7DEOH�,,,�LOOXVWUDWHV�WKDW�SXOO�PRWLYDWLRQV�
KDG� DQ� LQIOXHQFH� RQ� VDWLVIDFWLRQ� RI�
H[SHULHQFH� � �)� WHVW� LV� ��� ����ZLWK� WKH� S�
YDOXH� �� ��� LQGLFDWHG� WKDW� WRXULVW¶ V� SXOO�
PRWLYDWLRQDO�IDFWRUV�FDQ�EH�XVHG�WR�SUHGLFW�
WKH�VDWLVIDFWLRQ�RI�H[SHULHQFH��DQG�WKXV�+R��
LV� UHMHFWHG� � %DVHG� RQ� %HWD� 6WDQGDUGL]HG�
&RHIILFLHQWV�YDOXH��WKH�YDOXH�RI�FRQYHQLHQW�
ORFDWLRQ�ZDV��������ZKLFK�ZDV�PRUH� WKDQ�
WKH�YDOXH�RI�WRXULVWV¶� LQIRUPDWLRQ�RI��������
,W� VKRZHG� WKDW� D� FRQYHQLHQW� ORFDWLRQ� KDV�
PRUH� LQIOXHQFH� RQ� VDWLVIDFWLRQ� RI�
H[SHULHQFH�WKDQ�WRXULVWV¶�LQIRUPDWLRQ���7KH�
UHVXOWV� VXJJHVWHG� WKDW� WRXULVW� LQIRUPDWLRQ�
DQG� FRQYHQLHQW� ORFDWLRQ� FDQ� EH� XVHG� WR�
H[SODLQ� WKH� VDWLVIDFWLRQ� RI� H[SHULHQFH� E\�
������
x+��� 7KHUH� LV� VLJQLILFDQW� UHODWLRQVKLS�
EHWZHHQ�VDWLVIDFWLRQ�RI�H[SHULHQFH�DQG�SRVW�
EHKDYLRUDO�LQWHQWLRQ�

7KHUH�ZDV�D�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�
WKH� PHGLDWH� YDULDEOH� �'6�� DQG� WKH�
GHSHQGHQW�YDULDEOH��5,��ZLWK�U ������S �����
x+��� 3XVK� PRWLYDWLRQDO� IDFWRUV� KDYH�
VLJQLILFDQW� LQIOXHQFH� RQ� SRVW� EHKDYLRUDO�
LQWHQWLRQ��

)�WHVW�ZDV���������ZLWK�D�S�YDOXH������
LQGLFDWLQJ� WKDW� WRXULVWV¶� SXVK�PRWLYDWLRQDO�
IDFWRUV� FDQ� EH� XVHG� WR� SUHGLFW� SRVW�
EHKDYLRUDO� LQWHQWLRQ�� DQG� WKXV� +R�� LV�
UHMHFWHG�� � %DVHG� RQ� %HWD� 6WDQGDUGL]HG�
&RHIILFLHQWV�YDOXH�� WKH�YDOXH�RI� HPRWLRQDO�
IXOILOPHQW�ZDV��������ZKLFK�ZDV�PRUH�WKDQ�
WKH�YDOXH�RI�WUXWK�VHHNLQJ��������,W�VKRZHG�
WKDW� HPRWLRQDO� IXOILOPHQW� KDV� PRUH�
LQIOXHQFH�RQ�SRVW�EHKDYLRUDO�LQWHQWLRQ�WKDQ�
WUXWK� VHHNLQJ�� 7KH� UHVXOWV� VXJJHVWHG� WKDW�
HPRWLRQDO� IXOILOOPHQW�� DQG� WUXWK� VHHNLQJ��
FDQ�EH�XVHG�WR�H[SODLQ�WKH�SRVW�EHKDYLRUDO�
LQWHQWLRQ�E\�������
x+��� 3XOO� PRWLYDWLRQDO� IDFWRUV� KDYH�
VLJQLILFDQW� LQIOXHQFH� RQ� SRVW� EHKDYLRUDO�
LQWHQWLRQ�

)�WHVW� RI� ������ ZLWK� WKH� S�YDOXH� �����
LQGLFDWHG� WKDW� WRXULVW¶V� SXOO� PRWLYDWLRQDO�
IDFWRUV� FDQ� EH� XVHG� WR� SUHGLFW� WKH� SRVW�
EHKDYLRUDO� LQWHQWLRQ�� DQG� WKXV� +R�� LV�
UHMHFWHG�� %DVHG� RQ� %HWD� 6WDQGDUGL]HG�
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&RHIILFLHQWV� YDOXH�� WKH� YDOXH� RI� WRXULVWV¶�
LQIRUPDWLRQ� ZDV� ������� ZKLFK� ZDV� PRUH�
WKDQ�WKH�YDOXH�RI�FRQYHQLHQW�ORFDWLRQ��������
,W�ZDV�VKRZQ�WKDW�WRXULVWV¶�LQIRUPDWLRQ�KDV�
PRUH�LQIOXHQFH�RQ�SRVW�EHKDYLRUDO�LQWHQWLRQ
WKDQ� FRQYHQLHQW� ORFDWLRQ�� � � 7KH� UHVXOWV�
VXJJHVWHG� WKDW� WRXULVW� LQIRUPDWLRQ� DQG�
FRQYHQLHQW�ORFDWLRQ�FDQ�EH�XVHG�WR�H[SODLQ�
WKH� SRVW� EHKDYLRUDO� LQWHQWLRQ� RI� GDUN�
WRXULVP�E\�������

$IWHU� WKH� DQDO\VLV� E\� XVLQJ� PXOWLSOH�
OLQHDU� UHJUHVVLRQ�� WKH� YDOXH� RI�
PXOWLFROOLQHDULW\�QHHGHG�WR�EH�PHDVXUHG�WR�
PDNH� VXUH� WKH� UHJUHVVLRQ� PRGHO� ZDV�
DSSOLFDEOH�� 2QO\� WKH� 7ROHUDQFH� DQG� 9,)�
YDOXHV�IURP�WKH�FROXPQ�LQ�WKH�³&ROOLQHDULW\�
6WDWLVWLFV´� DUH� QHHGHG� IRU� WKLV�
PXOWLFROOLQHDULW\� DQDO\VLV� �.HQ�� �������
&ROOLQHDULW\�SUREOHP�GRHV�QRW�RFFXU�ZKHQ�
WKH�YDOXH�FDQ�EH�GHWHFWHG�ZLWK�D�9,)�RI�OHVV�
WKDQ�����)DFWRU�µWRXULVWV¶�LQIRUPDWLRQ¶�KDG�D�
7ROHUDQFH�YDOXH�������DQG�9,)�YDOXH��������
)DFWRU� µFRQYHQLHQW� ORFDWLRQ¶� KDG� D�
7ROHUDQFH�YDOXH�������DQG�9,)�YDOXH��������
)DFWRU� µHPRWLRQDO� IXOILOPHQW¶� KDG D�
7ROHUDQFH�YDOXH�������DQG�9,)�YDOXH��������
)DFWRU� µWUXWK� VHHNLQJ¶� KDG� D� 7ROHUDQFH�
YDOXH�������DQG�9,)�YDOXH��������7R�VXP�
XS�� DOO� RI� WKH� LQGLFDWRUV¶�9,)�YDOXHV�ZHUH�
ORZHU�WKDQ����ZKLFK�LV�DQ�DSSURSULDWH�YDOXH��
DQG�WKH�PLQLPXP�YDOXH�IURP�WKH�RXWSXW�RI�
7ROHUDQFH� YDOXHV� ZHUH� ������ ZKLFK� DUH�
KLJKHU� WKDQ� ���� VR� WKHUH� LV� QR� FROOLQHDULW\�
SUREOHP�

��� 'LVFXVVLRQ

7KH� 5�VTXDUHG� IURP� WKH� LQIOXHQFH� RI�
SXVK�PRWLYDWLRQ� IDFWRUV� RQ� VDWLVIDFWLRQ� RI�
SRVW�VLWH�H[SHULHQFH�LV�HTXDO�WR�������ZKLFK�
LQGLFDWHV� WKDW� ������ RI� VDWLVIDFWLRQ� RI�
H[SHULHQFH� FDQ� EH� H[SODLQHG� E\� SXVK�
PRWLYDWLRQDO� IDFWRUV�� 0HDQZKLOH�� WKH� 5�
VTXDUHG� IURP� WKH� LQIOXHQFH� RI� SXOO�
PRWLYDWLRQ� IDFWRUV� RQ� VDWLVIDFWLRQ� RI� SRVW�
VLWH� H[SHULHQFH� HTXDOV� ������ ZKLFK�
LQGLFDWHV�WKDW�������RI�VDWLVIDFWLRQ�RI�SRVW�
VLWH� H[SHULHQFH� FDQ� EH� H[SODLQHG� E\� SXOO�
PRWLYDWLRQDO�IDFWRUV��,W�LPSOLHG�IURP�WKH�5�
VTXDUHG� YDOXHV� WKDW� SXVK� PRWLYDWLRQ� KDV�

PRUH� LQIOXHQFH� RQ� VDWLVIDFWLRQ� RI�
H[SHULHQFH� WKDQ� SXOO� PRWLYDWLRQ�� %HWD�
&RHIILFLHQW�YDOXHV� UHYHDOHG� WKH�VLJQLILFDQW�
LQIOXHQFH�RQ�VDWLVIDFWLRQ�RI�H[SHULHQFH�IURP�
HDFK� SXVK�PRWLYDWLRQDO� IDFWRU�� ,W� LV� IRXQG�
WKDW� HPRWLRQDO� IXOILOOPHQW� KDV� D� %HWD�
&RHIILFLHQW�YDOXH�RI�������DQG�WUXWK�VHHNLQJ�
KDV�D�%HWD�&RHIILFLHQW�YDOXH�RI��������7KLV�
PHDQV� HPRWLRQDO� IXOILOOPHQW� KDV� PRUH�
LQIOXHQFH�RQ�VDWLVIDFWLRQ�RI�H[SHULHQFH�WKDQ�
WUXWK�VHHNLQJ��%HWD�&RHIILFLHQW�YDOXHV�DOVR�
UHYHDOHG� WKH� VLJQLILFDQW� LQIOXHQFH� RQ�
VDWLVIDFWLRQ� RI� H[SHULHQFH� IURP� HDFK� SXOO�
PRWLYDWLRQDO�IDFWRU��,W�LV�IRXQG�WKDW�WRXULVWV¶�
LQIRUPDWLRQ�KDV�D�%HWD�&RHIILFLHQW�YDOXH�RI�
������ DQG� FRQYHQLHQW� ORFDWLRQ� KDV� D� %HWD�
&RHIILFLHQW� YDOXH� RI� ������� ,W� PHDQV�
FRQYHQLHQW�ORFDWLRQ�KDV�PRUH�LQIOXHQFH�RQ�
VDWLVIDFWLRQ� RI� H[SHULHQFH� WKDQ� WRXULVWV¶�
LQIRUPDWLRQ��7KH� ILQGLQJV� RI� LQIOXHQFH� RI�
SXVK� DQG� SXOO� IDFWRUV� RQ� VDWLVIDFWLRQ� RI�
H[SHULHQFH�FRUUHVSRQG�ZLWK�WKH ILQGLQJV�RI�
WKH�VWXG\�RI�0DL�DQG�+X\QK�� ������ VWDWLQJ�
WKDW�ERWK�SXVK�DQG�SXOO� WUDYHO�PRWLYDWLRQV�
KDYLQJ�VLJQLILFDQW�DQG�SRVLWLYH�LQIOXHQFH�RQ�
LQWHUQDWLRQDO� WRXULVWV¶� GHVWLQDWLRQ�
VDWLVIDFWLRQ�LQ�9LHWQDP��+RZHYHU��WKH�VWXG\�
RI� <RRQ� DQG� 8\VDO� � ����� GLG� QRW�
FRUUHVSRQG� ZLWK� WKH� ILQGLQJV�� UHYHDOLQJ�
WKHUH�ZDV�DQ�DIIHFWHG�UHODWLRQVKLS�EHWZHHQ�
VDWLVIDFWLRQ� DQG�SXOO� WUDYHO�PRWLYDWLRQ� EXW�
WKHUH�ZDV�QR�DIIHFWHG�UHODWLRQVKLS�EHWZHHQ�
WRXULVW� VDWLVIDFWLRQV� DQG� SXVK� WUDYHO�
PRWLYDWLRQ�

5�VTXDUHG� IURP� WKH� LQIOXHQFH� RI� SXVK
PRWLYDWLRQ� RQ� SRVW� EHKDYLRUDO� LQWHQWLRQ� LV�
HTXDO� WR�������ZKLFK�LQGLFDWHV�WKDW�������
RI� SRVW� EHKDYLRUDO� LQWHQWLRQ� FDQ� EH�
H[SODLQHG� E\� SXOO� PRWLYDWLRQDO� IDFWRUV��
0HDQZKLOH�� 5�VTXDUHG� IURP� WKH� LQIOXHQFH�
RI� SXOO� PRWLYDWLRQ� RQ� SRVW� EHKDYLRUDO�
LQWHQWLRQ�LV�HTXDO�������ZKLFK�LQGLFDWHV�WKDW�
������RI�SRVW�EHKDYLRUDO� LQWHQWLRQ�FDQ�EH�
H[SODLQHG�E\�SXOO�PRWLYDWLRQDO�IDFWRUV��,W�LV�
LPSOLHG� IURP� WKH� 5�VTXDUHG� WKDW� SXVK�
PRWLYDWLRQ� KDV� PRUH� LQIOXHQFH� RQ� SRVW�
EHKDYLRUDO� LQWHQWLRQ� WKDQ� SXOO� PRWLYDWLRQ��
%HWD� &RHIILFLHQW� YDOXHV� UHYHDOHG� WKH�
VLJQLILFDQW� LQIOXHQFH� RQ� SRVW� EHKDYLRUDO�
LQWHQWLRQ� IURP� HDFK� SXVK� PRWLYDWLRQDO�
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IDFWRU���,W�LV�IRXQG�WKDW�HPRWLRQDO�IXOILOPHQW�
KDV�D�%HWD�&RHIILFLHQW�YDOXH�RI�������DQG�
WUXWK�VHHNLQJ�KDV�D�%HWD�&RHIILFLHQW�YDOXH�
RI��������7KLV�PHDQV�HPRWLRQDO�IXOILOOPHQW�
KDV� PRUH� LQIOXHQFH� RQ� SRVW� EHKDYLRUDO�
LQWHQWLRQ� WKDQ� WUXWK� VHHNLQJ�� %HWD�
&RHIILFLHQW� YDOXHV� DOVR� UHYHDOHG� WKH�
VLJQLILFDQW� LQIOXHQFH� RQ� SRVW� EHKDYLRUDO�
LQWHQWLRQ�IURP�HDFK�SXOO�PRWLYDWLRQDO�IDFWRU��
,W� LV� IRXQG� WKDW� WRXULVWV¶� LQIRUPDWLRQ�KDV�D�
%HWD� &RHIILFLHQW� YDOXH� RI� ������ DQG�
FRQYHQLHQW�ORFDWLRQ�KDV�D�%HWD�&RHIILFLHQW�
YDOXH� RI� ������� 7KLV� PHDQV� WRXULVWV¶�
LQIRUPDWLRQ�KDV�VOLJKWO\�PRUH�LQIOXHQFH�RQ�
SRVW� EHKDYLRUDO� LQWHQWLRQ� WKDQ� FRQYHQLHQW�
ORFDWLRQ��7KH�ILQGLQJV�FRUUHVSRQG�ZLWK�WKH�
ILQGLQJV�IURP�WKH�VWXG\�RI�=KDQJ�DQG�=XR�
� ����� � VKRZLQJ�PRWLYDWLRQ� DQG� LQWHQWLRQ��
DQG� VSHFLILFDOO\� LQ� WKH� FRQWH[W� RI� D� SRVW�
GLVDVWHU� GHVWLQDWLRQ�� 7KH� UHVXOWV� UHYHDOHG�
WKDW� ERWK� SXVK� DQG� SXOO� IDFWRUV�PRWLYDWHG�
SHRSOH�WR�YLVLW�6LFKXDQ�IRU�OHLVXUH�DQG�GDUN�
WRXULVP� SXUSRVHV�� $OWKRXJK� WKH� FXUUHQW�
VWXG\�KROGV� WKH�FRQWH[W�RI�ZDU�EDWWOHILHOGV�
DQG�WKH�VWXG\�RI�=KDQJ�DQG�=XR�� ������ KHOG�
WKH�FRQWH[W�RI�ZDU�EDWWOHILHOGV��ERWK�RI�FDVHV�
KDYH� VLPLODU� WUDYHO� SDWWHUQV� XQGHU� WKH�
FRQWH[W� RI� GDUN� WRXULVP� 7KHUHIRUH�� WKH�
FXUUHQW� VWXG\� KDV� UHOHYDQW� ILQGLQJ� RI�
UHYHDOLQJ�WKH�VLJQLILFDQW� LQIOXHQFH�RI�SXVK�
DQG�SXOO�PRWLYDWLRQDO�IDFWRUV�RQ�EHKDYLRUDO�
LQWHQWLRQ�� +RZHYHU�� WKH� ILQGLQJV� GLG� QRW�
FRUUHVSRQG�ZLWK� WKH� VWXG\� RI� 6KDK� HW� DO��
������� UHYHDOLQJ� WKHUH�ZDV� RQO\� LQIOXHQFH�
RI� SXOO� PRWLYDWLRQV� LQ� WKLV� UHVHDUFK� KDYH�
VLJQLILFDQW� LQIOXHQFH� WR� LQFUHDVH� WKH�
EHKDYLRUDO�LQWHQWLRQ�

���&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV
7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�H[SORUH�WKH�

PRWLYDWLRQV�RI�WKH�YLVLWRUV�LQ�ZDU�PHPRULDO�
VLWHV�UHODWHG�WR�WKH�'HDWK�5DLOZD\�WUDJHG\��
.DQFKDQDEXUL� 3URYLQFH�� � � � )URP� WKH�
ILQGLQJV�� LW� LPSOLHV� WKDW� PRVW� RI� WKH�
UHVSRQGHQWV�ZKR�YLVLWHG�ZDU�PHPRULDO�VLWHV�
RI� WKH 'HDWK� 5DLOZD\� ZHUH� PRVWO\� IURP�
WKRVH� ZKR� DUH� ������ \HDUV� ROG�� ZHUH�
VWXG\LQJ�LQ�RU�JUDGXDWHG�IURP�D�XQLYHUVLW\�
FROOHJH��0RVW�RI�WKHP�FDPH�ZLWK�IULHQGV�RU�
DV�FRXSOHV�IRU�YDFDWLRQ�SXUSRVH��7KLV�PD\�

LPSO\� WKDW� KDOI� RI� WKH� UHVSRQGHQWV� KDG�
YLVLWHG�WKH�ZDU�PHPRULDO�VLWHV�RI�WKH�'HDWK�
5DLOZD\� WUDJHG\� DIWHU� KDYLQJ� YLVLWHG� WKH�
5LYHU�.ZDL�%ULGJH�DQG�WKH�DUHD�RI�KLVWRULFDO�
UDLOZD\�DW�.UD�6DH�&DYH�IURP�WKHLU�ILUVW�YLVLW��
0RUHRYHU�� WKH� PDMRULW\� RI� YLVLWRUV� WR� WKH�
ZDU�PHPRULDO� VLWHV� RI� WKH�'HDWK� 5DLOZD\�
WUDJHG\�KDYH�QR�EDFNJURXQG�RI�SDVW�YLVLW�WR�
VLWHV� RI� GDUN� WRXULVP� �ZDU�EDWWOHILHOGV�� RU�
NQRZ�IULHQGV�RU�UHODWLYHV�ZKR�KDG�SHUVRQDO�
FRQQHFWLRQ�ZLWK�WKH�'HDWK�5DLOZD\�WUDJHG\��

7R� VWXG\� YLVLWRUV¶� SXVK� DQG� SXOO�
PRWLYDWLRQV�� WKH� VWXG\� UHYHDOHG� ��
PRWLYDWLRQDO�IDFWRUV��HPRWLRQDO�IXOILOOPHQW��
GHVWLQDWLRQ� NQRZOHGJH�� WUXWK� VHHNLQJ��
WRXULVWV¶� LQIRUPDWLRQ�� FRQYHQLHQW� ORFDWLRQ�
DQG� KHULWDJHV�� +RZHYHU�� RQO\� �� RXW� RI� ��
PRWLYDWLRQDO� IDFWRUV� FRQVLVWLQJ� RI� �� SXVK�
PRWLYDWLRQV� �HPRWLRQDO� IXOILOOPHQW� DQG�
WUXWK� VHHNLQJ�� DQG� �� SXOO� PRWLYDWLRQV�
�WRXULVWV¶� LQIRUPDWLRQ� DQG� FRQYHQLHQW�
ORFDWLRQ�� ZHUH� DFFHSWHG� IRU� K\SRWKHVHV�
WHVWLQJ��7KH� UHVXOW� UHYHDOHG� WKDW� SXVK� DQG�
SXOO� PRWLYDWLRQV� KDYH� DQ� LQIOXHQFH� RQ�
VDWLVIDFWLRQ� RI� H[SHULHQFH� DV� ZHOO� DV� DQ�
LQIOXHQFH�RQ�SRVW�EHKDYLRUDO�LQWHQWLRQ�

7KH�ILQGLQJV�IURP�WKH�DQDO\VLV�RI� WKLV�
VWXG\� SURSRVHG� VRPH� UHFRPPHQGDWLRQV�
ZKLFK� DUH� KHOSIXO� IRU� WRXULVP�UHODWHG�
RUJDQL]DWLRQV�DQG�GHVWLQDWLRQ�PDUNHWHUV� LQ�
ZDU�PHPRULDO� VLWHV� RI� WKH�'HDWK� 5DLOZD\�
WUDJHG\�

)LUVW�� PRWLYDWLRQDO� IDFWRUV� ZKLFK� UHVW�
RQ�SXVK�DQG�SXOO� IDFWRUV�ZHUH� IRXQG� IURP�
WKH�YLVLWRUV�WR�PHPRULDO�VLWHV�RI�WKH�'HDWK�
5DLOZD\� WUDJHG\�� :LWK� WKHVH� IDFWRUV��
WRXULVP�RUJDQL]DWLRQV�IURP�ERWK�SULYDWH�DQG�
SXEOLF�VHFWRUV�FDQ�XQGHUVWDQG�ZKDW�NLQGV�RI�
UHDVRQV� ZK\� YLVLWRUV� GHFLGH� WR� WUDYHO� WR�
WKHVH� SODFHV� DQG� ZKDW� WKHLU� QHHGV� DUH��
7RXULVP� SURYLGHUV� FDQ� DGDSW� WKH� ZD\V� WR�
GHYHORS� WKH� WRXULVP� WR� FHPHWHULHV� DQG�
PXVHXPV�E\�VHWWLQJ�XS�WKH�QHZ�SODFHV�IRU�
WRXU� SURJUDPV� DQG� GHYHORS� SXVK� DQG� SXOO�
PRWLYDWLRQDO� IDFWRUV� LQWR� WKH� SURFHVV� RI�
PDUNHWLQJ�DQG�VLWH�VHWWLQJV�

6HFRQG�� LW� LV� IRXQG� WKDW� WKH� SXVK�
PRWLYDWLRQV� KDYH� DQ� LQIOXHQFH� RQ�
VDWLVIDFWLRQ� RI� H[SHULHQFH� � 7KLV� PHDQV�
HPRWLRQDO� IXOILOOPHQW� DQG� WUXWK� VHHNLQJ�
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KDYH� DQ� LQIOXHQFH� RQ� VDWLVIDFWLRQ� RI�
H[SHULHQFH� � 7KXV�� LW� LV� LPSRUWDQW� IRU�
GHVWLQDWLRQ� PDUNHWHUV� WR� FRQVLGHU� SXVK�
PRWLYDWLRQDO� IDFWRUV� ZKLFK� KHOS� LQFUHDVH�
VDWLVIDFWLRQ� RI� H[SHULHQFH� � 7RXULVP�
SURYLGHUV� UHODWHG� WR� ::,,� KLVWRULFDO�
DWWUDFWLRQV� VKRXOG� GLYHUVLI\� DQG� SURPRWH��
WKH�QHZ�SURGXFWV�RI�WRXU�SURJUDPV�VXFK�DV�
GDUN� WRXULVP�� 7KDQDWRXULVP�� :RUOG� :DU�
WRXULVP�RU�PHPRULDO�WRXULVP�WR�FUHDWH�QHZ�
WRXULVP� SURGXFW� GHYHORSPHQW� � 7KH� LGHD�
FRXOG� RIIHU� VRPH� IHDWXUHV� ZKHUH� YLVLWRUV�
FDQ� KDYH� PRUH� SDUWLFLSDWLRQ� VXFK� DV� FLW\�
ZDONV�� UDOO\� WRXUV�� ELF\FOH� WRXUV� RU� TXL]�
FKDOOHQJHV� WR� ZLQ� D� SUL]H� � $FFRUGLQJ� WR�
7DQDV� � ����� �� WRXULVP� UHODWHG� RUJDQL]HUV�
FDQ�DSSO\�WKH�FRQFHSW�RI�µGHDWK�VSDFH¶ � IRU�
WKH� SXUSRVH� RI� RUJDQL]LQJ� WRXULVP�
DWWUDFWLRQV�DQG�JHQHUDWLQJ�WRXULVP�SURGXFWV�
WR� VDWLVI\� PDUNHW� GHPDQG� � 7KLV� FDQ� KHOS�
LQFUHDVH�YLVLWRUV¶�FXULRVLW\�DQG�HDJHUQHVV�WR�
OHDUQ� � 7R� HQKDQFH� VDWLVIDFWLRQ� RI�
H[SHULHQFH�� WRXULVP� UHODWHG� RUJDQL]DWLRQV�
VKRXOG� GLVFXVV� WR� ILQG� WRXULVP� SODQV� DQG�
VWUDWHJLHV�EDVHG�RQ�WKHVH�HOHPHQWV�WR�IXOILO�
YLVLWRUV¶ �HPRWLRQDO� IXOILOPHQW�ZKRVH�KDYH�
YDULRXV�HPRWLRQDO�QHHGV�WR�RIIHU�PRWLYDWLQJ�
DQG�PHPRUDEOH�WRXULVP�H[SHULHQFHV�

7KLUG�� LW� LV� IRXQG� WKDW� WKH SXOO�
PRWLYDWLRQV�KDYH� LQIOXHQFH�RQ�VDWLVIDFWLRQ�
RI� H[SHULHQFH� � ,W� PHDQV� WRXULVWV¶�
LQIRUPDWLRQ� DQG� FRQYHQLHQW� ORFDWLRQ� KDYH�
DQ�LQIOXHQFH�RQ�VDWLVIDFWLRQ�RI�H[SHULHQFH��
&RQYHQLHQW� ORFDWLRQV� FDQ� HQKDQFH�
VDWLVIDFWLRQ� RI� H[SHULHQFH� E\� SURYLGLQJ�
YDULRXV� W\SHV� RI� WUDQVSRUWDWLRQ� WR� JDLQ�
DFFHVV�WR�WKHVH�SODFHV��3XEOLF�WUDQVSRUWDWLRQ�
VKRXOG�SURYLGH�7KDL�DQG�(QJOLVK�ODQJXDJH�
SODWHV� RI� WKH� VLWHV� WR� LQGLFDWH� WKH� DFFHVV�
SRLQWV��$�PDS�RI�WKH�FLW\�VKRXOG�EH�KDQGHG�
RXW� LQ� EXV� WHUPLQDOV� DQG� DFFRPPRGDWLRQ��
0RUHRYHU�� IDFLOLWLHV� VXFK� DV� UHVWLQJ� DUHDV��
FDIHV�� DQG� WRXULVWV¶ � LQIRUPDWLRQ� VKRXOG�EH�
ORFDWHG� DW� PDQ\� SRLQWV� DGMDFHQW� WR� ZDU�
PHPRULDO� VLWHV� �)RU� WRXULVWV¶ � LQIRUPDWLRQ��
WRXULVP� RSHUDWRUV� DQG� PHPRULDO� VLWHV�
PDQDJHUV� FDQ� PDNH� XVH� RI�
UHFRPPHQGDWLRQV�E\�VKRZLQJ� WHVWLPRQLDOV�
IURP�WKRVH�ZKR�KDYH�XVHG�WKH�WRXU�VHUYLFHV�
RU�YLVLWHG� WKH� VLWHV� �$OVR�� WKH�QHZ�ZD\� RI�

SURPRWLRQ� LV�E\� DOORZLQJ� UHQRZQHG� WUDYHO�
EORJJHUV� WR� FRPPXQLFDWH WKH� ZRUGV� RI�
WUDYHO� VDWLVIDFWLRQ� DQG� FRQYLQFH� WKHLU�
IROORZHUV�WR�YLVLW�WR�WKH�ZDU�PHPRULDO�VLWHV�
RI�WKH�'HDWK�5DLOZD\�WUDJHG\��$FFRUGLQJ�WR�
)DUPDNL���������VWDNHKROGHUV�UHODWHG�WR�WKH�
VLWHV� VXFK� DV� WRXU� RSHUDWRUV� DQG� QDWLRQDO�
WRXULVW� RUJDQL]DWLRQV� �172V� �KDYH� D� KLJK�
UHVSRQVLELOLW\� IRU� HQFRXUDJLQJ� WKH�
SURPRWLRQ� RI� GDUN� VLWHV� 7KHUHIRUH�� WRXU�
RSHUDWRUV� DQG� WKH� 7RXULVP� $XWKRULW\� RI�
7KDLODQG� VKRXOG� SURPRWH� WUDYHO� WR� WKHVH�
VLWHV�XQGHU�WKH�FRQFHSW�RI�::,,�KLVWRULFDO�
WRXULVP� LQ� 7KDLODQG� GRPHVWLFDOO\� DQG�
LQWHUQDWLRQDOO\� WR� LQFUHDVH� WKH� QXPEHU� RI�
YLVLWRUV�

)RXUWK�� VLQFH�VDWLVIDFWLRQ�RI� H[SHULHQFH�
KDV� D� SRVLWLYH� UHODWLRQVKLS� RQ� SRVW�
EHKDYLRUDO�LQWHQWLRQ�DW�PRGHUDWH�VWUHQJWK��LW�
LV�YLWDO�WR�HQKDQFH�SRVW�EHKDYLRUDO�LQWHQWLRQ�
IURP� VDWLVIDFWLRQ� RI� H[SHULHQFH��
&RQVLGHUDWLRQ� RI� WKH� FRPELQDWLRQ� RI�
HOHPHQWV� UHODWHG� WR� WKH� WHUULWRU\�� ORFDO�
VHUYLFHV� ILUPV� DQG� KXPDQ� EHLQJV� WKDW�
LQWHJUDWH� JRRG� SHUIRUPDQFH� IURP�
VDWLVIDFWLRQ� RI� H[SHULHQFH� LV� QHHGHG��
7RXULVP� SODQQHUV� FDQ� FRPELQH� WKHVH�
HOHPHQWV�LQWR�WKH�GHYHORSPHQW�RI�WKH�VLWHV�
DQG�SURJUDP�WRXUV�DV�ZHOO�DV�WKH�PDUNHWLQJ�
VWUDWHJLHV��0XVHXPV�VKRXOG�DGG�VRPH�DGG�
RQ�IHDWXUHV�DQG�PRUH�FUHDWLYH�DFWLYLWLHV� WR�
PDNH� PXVHXPV� PRUH� DWWUDFWLYH� DQG�
IULHQGO\�RULHQWHG� VXFK� DV� DGGLQJ� VRPH�
PXVHXP� WHFKQRORJ\� UHODWHG� WR� WKH� ZDU�
WUDJHG\��0RUHRYHU�� WRXU� RSHUDWRUV� VKRXOG�
XSJUDGH�WKHPVHOYHV�IURP�SURYLGLQJ�PHUHO\�
WRXU� VHUYLFHV� WR� SURYLGLQJ� SURYRFDWLYH�
WUDYHO�H[SHULHQFHV�IRU�YLVLWRUV��IRU�H[DPSOH�
FRPSDQLHV� H[SHUWL]HG� LQ� GDUN� WRXULVP� RU�
ZDU�WRXULVP�

)LIWK�� SXVK� PRWLYDWLRQDO� IDFWRUV� KDYH�
VLJQLILFDQW� LQIOXHQFH� RQ� SRVW� EHKDYLRUDO�
LQWHQWLRQ��7KLV�PHDQV�HPRWLRQDO�IXOILOOPHQW�
DQG�WUXWK�VHHNLQJ�KDYH�DQ�LQIOXHQFH�RQ�SRVW�
EHKDYLRUDO� LQWHQWLRQ�� 7RXULVP� SURYLGHUV�
VKRXOG� QRW� RQO\� XQGHUVWDQG� WKH� QHHGV� RI�
YLVLWRUV�EXW�DOVR�EXLOG�XS�WKH�GDUN�WRXULVP�
SURPRWLRQ� YLD� WKH� PHDQV� RI� VSHFLDO� ZDU�
HYHQW� WRXULVP�� 6LQFH� WKHUH� DUH� �� PDLQ�
KLVWRULFDO� HYHQWV� RI� WKH� 'HDWK� 5DLOZD\�
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WUDJHG\� LQ� .DQFKDQDEXUL� 3URYLQFH� KHOG�
HYHU\�\HDU��$1=$&�'D\� LQ�$SULO�DQG� WKH�
5LYHU�.ZDL�%ULGJH�FHOHEUDWLRQ��SULYDWH�DQG�
SXEOLF� WRXULVP� VWDNHKROGHUV� LQ�
.DQFKDQDEXUL� 3URYLQFH� FDQ� WDNH� WKH�
RSSRUWXQLW\� WR� SURPRWH� WKHVH� �� HYHQWV� LQ�
WRXULVP� SURJUDPV�� WRXULVP� VWDNHKROGHUV�
PXVW�UHFRQVLGHU�QHZ�FRQFHSW�WR�SUHVHQW�WKH�
HYHQWV�WR�YLVLWRUV�FUHDWLYHO\�WR�LQFUHDVH�SXVK�
PRWLYDWLRQDO� IDFWRUV� WR� LPSURYH� SRVW�
EHKDYLRUDO� LQWHQWLRQ�� $OVR�� WR� ZHOFRPH�
YLVLWRUV� IURP�6RXWKHDVW�$VLDQ�FRXQWULHV� LQ�
QHDU�IXWXUH��GDUN�WRXULVP�FDQ�EH�WKH�W\SH�RI�
FUHDWLYH�WUDYHO�LQ�7KDLODQG�

/DVWO\�� SXOO� PRWLYDWLRQDO� IDFWRUV� KDYH�
VLJQLILFDQW� LQIOXHQFH� RQ� SRVW� EHKDYLRUDO�
LQWHQWLRQ��7KLV�PHDQV�WRXULVWV¶�LQIRUPDWLRQ�
DQG�FRQYHQLHQW� ORFDWLRQ�KDYH�DQ� LQIOXHQFH�
RQ� SRVW� EHKDYLRUDO� LQWHQWLRQ�� 7RXULVWV¶�
LQIRUPDWLRQ� FRXOG� KHOS� LQFUHDVH� SRVW�
EHKDYLRUDO� LQWHQWLRQ��3URPRWLQJ�WKH�SODFHV�
XQGHU�WKH�FRQFHSW�RI�GDUN�WRXULVP�FDQ�DOVR�
VXSSRUW� WKH�YLVLW� WR�RWKHU�SODFHV� UHODWHG� WR�
ZDU�EDWWOHILHOG� DQG� RWKHU� W\SHV� RI� GDUN�
WRXULVP�VLWHV�E\�SURYLGLQJ�WKH�LQIRUPDWLRQ�
DQG� FKDUDFWHULVWLFV� RI� GDUN� WRXULVP� DQG�
FRQYLQFLQJ� WRXULVWV� WR� YLVLW� VXFK� VLWHV��
/LQNHG� IURP� WKH� SURPRWLRQ� RI� WRXULVWV¶�
LQIRUPDWLRQ�� SRVW� EHKDYLRUDO� LQWHQWLRQ� FDQ�
EH� LQFUHDVHG� IURP� KLVWRULFDO� KHULWDJH� E\�
SXEOLFL]LQJ� WKH� ZDU� HYHQWV� DQG� LW¶V� WKH�
VLJQLILFDQFH�RI�WKH�'HDWK�5DLOZD\�WUDJHG\��
0RUHRYHU�� LQFUHDVLQJ� WKH� QXPEHU� RI�
WUDQVSRUWDWLRQ� PRGHV� FDQ� KHOS� VXSSRUW�
UHYLVLW� DQG� UHFRPPHQGDWLRQV� WR� YLVLW� VLWHV�
UHODWHG� WR� WKH� 'HDWK� 5DLOZD\� WUDJHG\� E\�
DVVLVWLQJ�WKH�VLWH�DFFHVV��9LVLWRUV�FDQ�UHDFK�
WKH� ZDU� PHPRULDO� VLWHV� E\� WUDLQ�� YDQ��
SHUVRQDO� FDU�� PRWRUELNH� DQG� ELF\FOH�� &DU�
UHQWDOV�FDQ�SURYLGHG�GLUHFWLRQV�DVVLVWDQFH�WR�
YLVLWRUV��6XSSRUWHG�E\�WKH�DGYDQFHPHQW�RI�
SXEOLF�WUDQVSRUWDWLRQ�LQ� WKH�IXWXUH�� LI� WKHUH�
LV� WKH� GHYHORSPHQW� RI� D� WUDQVSRUWDWLRQ�
QHWZRUN� OLQNLQJ� DFURVV� PDQ\� FRXQWULHV�� LW�
FDQ� VXSSRUW� WKH� HOHPHQW� RI� FRQYHQLHQW�
ORFDWLRQ� DQG� LQFUHDVH� SRVW� EHKDYLRUDO�
LQWHQWLRQ�LQ�GDUN�WRXULVP�VLWHV�

����)XUWKHU�6WXG\
)LUVWO\�� IURP� WKH� OLPLWHG� WLPH� RI� WKLV�

VWXG\�� WKH� UHVHDUFKHU� RQO\� IRFXVHG� RQ�
YLVLWRUV�WR�ZDU�PHPRULDO�VLWHV�UHODWHG�WR�WKH�
'HDWK� 5DLOZD\� WUDJHG\� LQ .DQFKDQDEXUL�
3URYLQFH� IURP� 1RYHPEHU� ����� WR�
'HFHPEHU�������7KXV��WKH�DPRXQW�RI�GDWD�
FROOHFWHG� IURP� WKH� ���� UHVSRQGHQWV� IURP�
WKH� FXUUHQW� UHVHDUFK� DSSHDUV� LQDGHTXDWH�
EHFDXVH� LW� FDQQRW� FRPSOHWHO\� SURYLGH� WKH�
EHVW� VROXWLRQ� IRU� WKH� UHVHDUFK��7R�HQKDQFH�
WR�HIIHFWLYH�ILQGLQJV��WKH�UHVHDUFK�VKRXOG�EH�
FRQGXFWHG�DV�D� ORQJLWXGLQDO� VWXG\�EHFDXVH�
WKH� ILQGLQJV� DW� GLIIHUHQW� WUDYHO� VHDVRQDOLW\�
PD\�YDU\��ZKLFK� LV�XVHIXO� WR�HVWDEOLVK� WKH�
DSSURSULDWH�WRXULVP�DFWLYLW\��6HFRQGO\��WKH�
UHVHDUFK� FDQ� EH� GHYHORSHG� E\� H[DPLQLQJ�
EHWZHHQ� YDULDEOHV� WR� H[DPLQH� WKH�
UHODWLRQVKLSV� EHWZHHQ� YDULDEOHV��
6DWLVIDFWLRQ� VKRXOG� EH� H[SORUHG� LQ� IDFWRU�
DQDO\VLV�WR�XQGHUVWDQG�PRUH�HOHPHQWV�RI�WKH�
YDULDEOH��:LWK�WKLV�QH[W�VWHS�RI�UHVHDUFK��LW�
FDQ�JLYH�D�EHWWHU�YLVLRQ�RI�YLVLWRUV¶�RSLQLRQV�
RI�WKH�WUDYHO�WR�ZDU�PHPRULDO�VLWHV��/DVWO\��
WKH�ILQGLQJV�REWDLQHG�IURP�WKH�IXWXUH�VWXG\�
VKRXOG� EH� FRPSDUHG� ZLWK� SURYLQFLDO� RU�
QDWLRQDO� WRXULVP� HFRQRPLF� LQFRPH� DQG� WR�
DSSOLHG� WR� RWKHU� LVVXHV� UHODWLQJ� WR� IXWXUH�
WRXULVP�SODQQLQJ�RU�WRXULVP�IRUHFDVWLQJ�LQ�
.DQFKDQDEXUL�3URYLQFH�

5HIHUHQFH
%LJOH\��-��'���/HH��&��N���&KRQ��-���	�

<RRQ��<����������0RWLYDWLRQV�IRU�:DU�
UHODWHG�7RXULVP��$�&DVH�RI�'0=�
9LVLWRUV�LQ�.RUHD��7RXULVP�
*HRJUDSKLHV�����������±�����
GRL�����������������������������

%UDLWKZDLWH��5���	�/HLSHU��1����������
&RQWHVWV�RQ�WKH�5LYHU�.ZDL��KRZ�D�
ZDUWLPH�WUDJHG\�EHFDPH�D�UHFUHDWLRQDO��
FRPPHUFLDO�DQG�QDWLRQDOLVWLF�SOD\WKLQJ��
&XUUHQW�,VVXHV�LQ�7RXULVP��������������

ýXND��3���	�&KRYDQFRYi��-����������
2XWOLQH�RI�'HYHORSPHQW�DQG�&XUUHQW�
,VVXHV�RI�³'DUN�7RXULVP´�LQ�:RUOG DQG�
LQ�6ORYDNLD��&XUUHQW�,VVXHV�RI�7RXULVP�
5HVHDUFK�������������

(UGPHQJHU��(����������7RXULVW�0RWLYDWLRQ�
WR�9LVLW�:DU�+HULWDJH�6LWHV��5HWULHYHG�
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-XQH����������IURP�
KWWS���ZLNL�GX�VH�LQGH[�SKS"WLWOH �&��
��PQHQBB6XEMHFWV�7RXULVPBVWXGLHV�.
*�����6HPLQDUB�B*HRJUDSK\BRIBWKHB
KHULWDJH�7KHB&RQFHUQVBRIB+HULWDJHB&
RQVHUYDWLRQ�7RXULVWB0RWLYDWLRQBWRB9LV
LWB:DUB+HULWDJHB6LWHV

)DUPDNL��$����������'DUN�WRXULVP�
UHYLVLWHG�VXSSO\�GHPDQG FRQFHSWXDOL]DWL
RQ�,QWHUQDWLRQDO�-RXUQDO�RI�&XOWXUH��
7RXULVP�DQG�+RVSLWDOLW\ 5HVHDUFK��
����������� ���

*H]JLQ��8��%����������9LHWQDP�	�$VLD�LQ�
)OX[��������(FRQRP\��7RXULVP��
&RUUXSWLRQ��(GXFDWLRQ�DQG�$6($1�
5HJLRQDO�,QWHJUDWLRQ�LQ�9LHWQDP�DQG�
$VLD��$QNDUD��.XEDQ�3ULQWLQJ�+RXVH�

*RGLQ��*���	�.RN��*����������7KH�WKHRU\�
RI�SODQQHG�EHKDYLRU��D�UHYLHZ�RI�LWV�
DSSOLFDWLRQV�WR�KHDOWK�UHODWHG�EHKDYLRUV��
$PHULFDQ�-RXUQDO�RI�KHDOWK�SURPRWLRQ��
�������������

*XWWPDQ��/����������6RPH�QHFHVVDU\�
FRQGLWLRQV�IRU�FRPPRQ�IDFWRU�DQDO\VLV��
3V\FKRPHWULND� ������������

+DLU��-��)���$QGHUVRQ��-��5��(���	�7DWKDP��
5��/����������0XOWLYDULDWH�'DWD�
$QDO\VLV�ZLWK�5HDGLQJV��1HZ�<RUN��
86$���0F0LOODQ�3XEOLFDWLRQ�&R�

+DUWPDQQ��5����������'DUN�WRXULVP��
WKDQDWRXULVP��DQG�GLVVRQDQFH�LQ�
KHULWDJH�
WRXULVP�PDQDJHPHQW��QHZ�GLUHFWLRQV LQ�
FRQWHPSRUDU\�WRXULVP�UHVHDUFK��-RXUQDO�
RI�+HULWDJH�7RXULVP�����������������

+HQGHUVRQ��-����������5HPHPEHULQJ�WKH�
6HFRQG�:RUOG�:DU�LQ�6LQJDSRUH��
:DUWLPH�+HULWDJH�DV�D�9LVLWRU�
$WWUDFWLRQ��-RXUQDO�RI�+HULWDJH�
7RXULVP�����������

+\GH��.��)���	�+DUPDQ��6����������
0RWLYHV�IRU�D�VHFXODU�SLOJULPDJH�WR�WKH�
*DOOLSROL�EDWWOHILHOGV��7RXULVP�
0DQDJHPHQW�����������������

-LQ��1��3���/HH��6���	�/HH��+����������7KH�
(IIHFW�RI�([SHULHQFH�4XDOLW\�RQ�
3HUFHLYHG�9DOXH��6DWLVIDFWLRQ��,PDJH�
DQG�%HKDYLRUDO�,QWHQWLRQ�RI�:DWHU�3DUN�
3DWURQV��1HZ�YHUVXV�5HSHDW�9LVLWRUV��
,QWHUQDWLRQDO�-RXUQDO�RI�7RXULVP�

5HVHDUFK��������±���
.DLVHU��+��)����������7KH�DSSOLFDWLRQ�RI�

HOHFWURQLF�FRPSXWHUV�WR�IDFWRU�DQDO\VLV��
(GXFDWLRQDO�DQG�3V\FKRORJLFDO�
0HDVXUHPHQW��������������

.HQ��.��.��:����������3DUWLDO�/HDVW�
6TXDUHV�6WUXFWXUDO�(TXDWLRQ�0RGHOLQJ�
�3/6�6(0��7HFKQLTXHV�8VLQJ�
6PDUW3/6��0DUNHWLQJ�%XOOHWLQ������
7HFKQLFDO�1RWH���������

.RUVWDQMH��0��������� 7KH�$QWKURSRORJ\�
RI�'DUN�7RXULVP��H[SORULQJ�WKH�
FRQWUDGLFWLRQ�RI�&DSLWDOLVP�:RUNLQJ�
3DSHU�QR������5HSRVLWRU\�IRU�
&(56� &HQWUH�IRU�(WKQLFLW\�DQG�5DFLVP�
6WXG\��8QLYHUVLW\�RI�/HHGV�

/HQQRQ��-���	�)ROH\��0����������'DUN�
WRXULVP��/RQGRQ��&RQWLQXXP�

0DL��1��.���	�+X\QK��7��7��1����������7KH�
,QIOXHQFHV�RI�3XVK�DQG�3XOO�)DFWRUV�RQ�
WKH ,QWHUQDWLRQDO�/HLVXUH�7RXULVWV¶�
5HWXUQ�,QWHQWLRQ�WR�+R�&KL�0LQK�&LW\��
9LHWQDP�² $�0HGLDWLRQ�$QDO\VLV�RI�
'HVWLQDWLRQ�6DWLVIDFWLRQ��,QWHUQDWLRQDO�
-RXUQDO�RI�7UDGH��(FRQRPLFV�DQG�
)LQDQFH����������������

0DXQLHU��&��	�&DPHOLV��&����������
7RZDUGV�DQ�LGHQWLILFDWLRQ�RI�HOHPHQWV�
FRQWULEXWLQJ�WR�WKH�WRXULVP�H[SHULHQFH�
VDWLVIDFWLRQ��D�JOREDO�DSSURDFK��3DSHU�
SUHVHQWHG�DW�WKH��qPH�MRXUQpH�$)0�VXU�
OH�0DUNHWLQJ�GX�7RXULVPH�HW�GX�/RLVLU�
��WK�$)0�'D\�RQ�7RXULVP�DQG�
0DUNHWLQJ�5HFUHDWLRQ���$UFKDPSV��
)UDQFH

0RKDPPDG��%��$��$��0��$��+���	�6RP��
$��3��0����������$Q�DQDO\VLV�RI�SXVK�
DQG�SXOO�WUDYHO�PRWLYDWLRQV�RI�IRUHLJQ�
WRXULVWV�WR�-RUGDQ��,QWHUQDWLRQDO��
-RXUQDO�RI�%XVLQHVV�DQG�0DQDJHPHQW��
�������������

0RUJDQ��0���/XJRVL��3���	�%UHQW�5LWFKLH��
-��5����������7KH�WRXULVP�DQG�OHLVXUH�
H[SHULHQFH��&DQDGD��&KDQQHO�9LHZ�
3XEOLFDWLRQV�

1LHPHOl��7����������0RWLYDWLRQ�)DFWRUV�LQ�
'DUN�7RXULVP &DVH��+RXVH�RI�7HUURU�
�%DFKHORU�'HJUHH���/DKWL�8QLYHUVLW\�RI�
$SSOLHG�6FLHQFHV�

1XQQDOO\��-��&���	�%HUQVWHLQ��,��+���������
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3V\FKRPHWULF�WKHRU\���UG�HG����1HZ�
<RUN��1<��0F*UDZ�+LOO��,QF�

2OLYHU��5����������0HDVXUHPHQW�DQG�
HYDOXDWLRQ�RI�VDWLVIDFWLRQ�SURFHVVHV�LQ�
UHWDLO�VHWWLQJV��-RXUQDO�RI 5HWDLOLQJ��
�������������

3HDUFH��3����������7RXULVW�%HKDYLRXU��
7KHPHV�DQG�&RQFHSWXDO�6FKHPHV��
&OHYHGRQ��&KDQQHO�9LHZ�3XEOLFDWLRQV�

5RMHN��&����������:D\V�RI�HVFDSH��
%DVLQJVWRNH��0F0LOOLDQ�

6FKZDU]HU��5����������0RGHOLQJ�KHDOWK�
EHKDYLRU�FKDQJH��KRZ�WR�SUHGLFW�DQG�
PRGLI\�WKH�DGRSWLRQ�DQG�PDLQWHQDQFH�
RI�KHDOWK�EHKDYLRXUV��$SSOLHG�
3V\FKRORJ\�DQ�,QWHUQDWLRQDO�5HYLHZ��
������������

6HDWRQ��$��9����������)URP�WKDQDWRSVLV�WR�
WKDQDWRXULVP��*XLGHG�E\�WKH�GDUN�
,QWHUQDWLRQDO�-RXUQDO�RI�+HULWDJH�
6WXGLHV ���������± ���

6HDWRQ��$��9���	�/HQQRQ��-����������
7KDQDWRXULVP�LQ�WKH�HDUO\���VW�FHQWXU\��
0RUDO�SDQLFV��XOWHULRU�PRWLYHV�DQG�
DOWHULRU�GHVLUHV��,Q�7��6LQJK��(G����1HZ�
KRUL]RQV�LQ�WRXULVP��6WUDQJH�
H[SHULHQFHV�DQG�VWUDQJHU�SUDFWLFHV �SS��
��������:DOOLQJIRUG��&$%,�

6KDK��$��,���)DNKU��=���$KPDG��0��6���	�
=DPDQ��.����������0HDVXULQJ�3XVK��
3XOO�DQG�SHUVRQDO�)DFWRUV�$IIHFWLQJ�
7XUQRYHU�,QWHQWLRQ��$�&DVH�RI�
8QLYHUVLW\�7HDFKHUV�LQ�3DNLVWDQ��5HYLHZ�
RI�(FRQRPLF�	�%XVLQHVV�6WXGLHV��������
��������

6KDUSOH\��5����������7UDYHOV�WR�WKH�HGJH�RI�
GDUNQHVV��7RZDUGV�D�W\SRORJ\�RI�³GDUN�
WRXULVP´��,Q�&��5\DQ��6��3DJH��	�0��
$LFNHQ��(GV����7DNLQJ�WRXULVP�WR�WKH�
OLPLWV��,VVXHV��FRQFHSWV�DQG�PDQDJHULDO�
SHUVSHFWLYHV �SS������±������/RQGRQ��
(OVHYLHU�

6KDUSOH\��5�������E���'DUN�WRXULVP�DQG�
SROLWLFDO�LGHRORJ\��7RZDUGV�D�
JRYHUQDQFH�PRGHO��,Q�5��6KDUSOH\�	�3��
5��6WRQH��(GV����7KH�GDUNHU�VLGH�RI�
WUDYHO��7KH�WKHRU\�DQG�SUDFWLFH�RI�GDUN�
WRXULVP �SS������������$VSHFW�RI�
7RXULVP�6HULHV��%ULVWRO��&KDQQHO�9LHZ�
3XEOLFDWLRQV�

6PLWK��0��.���0DFOHRG��1��(���	�
5REHUWVRQ��+����������.H\�&RQFHSWV�LQ�
7RXULVW�6WXGLHV��/RQGRQ��6DJH�

6WRQH��3���	�6KDUSOH\��5����������
&RQVXPLQJ�GDUN�WRXULVP��$�
7KDQDWRORJLFDO�3HUVSHFWLYH��$QQDOV�RI�
7RXULVP�5HVHDUFK������������±����

6WRQH��3��5����������$�GDUN�WRXULVP�
VSHFWUXP��7RZDUGV�D�W\SRORJ\�RI�GHDWK�
DQG�PDFDEUH�UHODWHG�WRXULVW�VLWHV��
DWWUDFWLRQV�DQG�H[KLELWLRQV��$Q�
,QWHUGLVFLSOLQDU\�,QWHUQDWLRQDO�-RXUQDO��
�����������±����

6WRQH��3��5����������'HDWK��G\LQJ�DQG�GDUN�
WRXULVP�LQ�FRQWHPSRUDU\�VRFLHW\��$�
WKHRUHWLFDO�DQG�HPSLULFDO�DQDO\VLV��
8QSXEOLVKHG�GRFWRUDO�GLVVHUWDWLRQ��
8QLYHUVLW\�RI�&HQWUDO�/DQFDVKLUH�
�8&/DQ���8QLWHG�.LQJGRP��5HWULHYHG�
-XQH����������IURP�8&/DQ¶V�ZHEVLWH��
KWWS���FORN�XFODQ�DF�XN������

7DQDĞ��6����������7RXULVP�
'HDWK�6SDFH
�
DQG�7KDQDWRXULVP�LQ�3RODQG��&XUUHQW�
,VVXHV�RI�7RXULVP�5HVHDUFK�����������
���

7DQJ��-���	�4LX��&����������5HVHDUFK�RQ�
0RWLYDWLRQ��([SHULHQFH��6DWLVIDFWLRQ�
DQG�%HKDYLRUDO�,QWHQWLRQ�RI�0XVHXP�
7RXULVP²$�&DVH�RI�0DFDX�0XVHXP��
,Q�*��=HQJ��(G����7RXULVP�DQG�
+RVSLWDOLW\�'HYHORSPHQW�%HWZHHQ�
&KLQD�DQG�(8���SS������������
+HLGHOEHUJ��6SULQJHU�9HUODJ�

7DUORZ��3��(����������'DUN�WRXULVP��7KH�
DSSHDOLQJ�³GDUN´�VLGH�RI�WRXULVP�DQG�
PRUH��,Q�0��1RYHOOL��(G����1LFKH�
WRXULVP��&RQWHPSRUDU\�LVVXHV�DQG�
WUHQGV�DQG�FDVHV �SS����������
$PVWHUGDP��(OVHYLHU�

7RXULVP�$XWKRULW\�RI�7KDLODQG�1HZVURRP��
��������'HSXW\�*RYHUQRU�6SHHFK�DW�J�
PHHW���������5HWULHYHG�0DUFK�����������
IURP�KWWS���ZZZ�WDWQHZV�RUJ�WDW�
GHSXW\�JRYHUQRU�VSHHFK�DW�J�PHHW�
����

8\VDO��0���/L��;���	�6LUDND\D�7XUN��(��
��������3XVK�3XOO�'\QDPLFV�LQ�7UDYHO�
'HFLVLRQ��,Q�+��2K��(G����+DQGERRN�RI�
+RVSLWDOLW\�0DUNHWLQJ�0DQDJHPHQW
�SS������������0DVVDFKXVHWWV��(OVHYLHU�
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YDQ�GHU�0HUZH��&��'����������%DWWOHILHOGV�
7RXULVP��7KH�VWDWXV�RI�KHULWDJH�WRXULVP�
LQ�'XQGHH��6RXWK�$IULFD��,Q�&��0��
5RJHUVRQ�	�'��6]\PDĔVND��(GV����
%XOOHWLQ�RI�*HRJUDSK\��6RFLR�HFRQRPLF�
6HULHV �SS������������7RUXĔ��1LFRODXV�
&RSHUQLFXV�8QLYHUVLW\�

:HEE��7��/���	�6KHHUDQ��3����������'RHV�
FKDQJLQJ�EHKDYLRUDO�LQWHQWLRQV�
HQJHQGHU�EHKDYLRU�FKDQJH"�$�PHWD�
DQDO\VLV�RI�WKH�H[SHULPHQWDO�HYLGHQFH��
3V\FKRORJLFDO�%XOOHWLQ��������������
����

:LVOHU��&��0����������$UH�:H�7KHUH�<HW"�
&RQFHSWXDOL]LQJ�D�/LJKWHU�'HVWLQDWLRQ�
IRU�'DUN�7RXULVP� �0DVWHU�RI�$UWV���
8QLYHUVLW\�RI�1RUWK�&DUROLQD�

<RRQ��<���	�8\VDO��0����������$Q�
H[DPLQDWLRQ RI�WKH�HIIHFWV�RI�PRWLYDWLRQ�
DQG�VDWLVIDFWLRQ�RQ�GHVWLQDWLRQ�OR\DOW\��
$Q�VWUXFWXUDO�PRGHO��7RXULVP�
0DQDJHPHQW�����������

=GHEVNL��-���	�:LQLDUVNL��5����������
3V\FKRORJLD�WXU\VW\:DUV]DZD :\GDZQ
LFWZD�$NDGHPLFNLH�L�3URIHVMRQDOQH�

=HLWKDPO��9���%HUU\��/���	�3DUDVXUDPDQ��
$����������7KH�EHKDYLRXUDO�
FRQVHTXHQFH�RI�VHUYLFH�TXDOLW\��-RXUQDO�
RI�0DUNHWLQJ� ����������

=KDQJ��.���	�=XR��/����������3RVW�
'LVDVWHU�7RXULVW�%HKDYLRU��0RWLYDWLRQ�
DQG�,QWHQWLRQ� 3DSHU�SUHVHQWHG�DW�WKH�
,QWHUQDWLRQDO�$FDGHPLF�:RUNVKRS�RQ�
6RFLDO�6FLHQFH��,$:�6&��������
&KDQJVKD��&KLQD�


