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7KH�,PSDFW�RI �(OHFWURQLF�:RUG�RI �0RXWK��(�:R0��RQ�%UDQG�(TXLW\�RI �
,PSRUWHG�6KRHV��'RHV�D�*RRG�2QOLQH�%UDQG�(TXLW\�5HVXOW�LQ�+LJK�

&XVWRPHUV·�,QYROYHPHQWV�LQ�3XUFKDVLQJ�'HFLVLRQV"���
�

���-KDQJKL]�6\DKULYDU
�DQG��$QG\�0XKDPPDG�,FKODV�
�&RUYLQXV�8QLYHUVLW\�RI �%XGDSHVW��+XQJDU\��

�3UHVLGHQW�8QLYHUVLW\��,QGRQHVLD�
�

$EVWUDFW��,Q�WKH�IRXUWK� LQGXVWULDO�UHYROXWLRQ�� WHFKQRORJ\�SOD\V�D�JUHDWHU�UROH� LQ� LQIOXHQFLQJ�FXVWRPHUV·�SUHIHUHQFHV�WRZDUGV�
FHUWDLQ�EUDQGV�� ,QWHUQHW�DQG� VRFLDO�PHGLD�SODWIRUP�KDV�EHFRPH� D�SRZHUIXO�PDUNHWLQJ� WRRO� IRU� VKDULQJ� UHODWDEOH� H[SHULHQFHV�
DPRQJ�FXVWRPHUV�RQOLQH��7KH�REMHFWLYH�RI �WKLV�UHVHDUFK�ZDV�WR�LQYHVWLJDWH�WKH�UROH�RI �(OHFWURQLF�:RUG�RI �0RXWK��(:20��RQ�
%UDQG�(TXLW\�DQG�LWV�LPSDFW�RQ�3XUFKDVLQJ�'HFLVLRQ�RI �,PSRUWHG�6KRHV�LQ�%HNDVL��,QGRQHVLD��7KLV�UHVHDUFK�XVHG�SULPDU\�
GDWD�E\�GLVWULEXWLQJ�TXHVWLRQQDLUHV�WR�����FXVWRPHUV�RI �LPSRUWHG�VKRHV��7KH�GDWD�RI �WKLV�UHVHDUFK�ZDV�DQDO\]HG�WKURXJK�6366�
DQG�WKH�K\SRWKHVHV�ZHUH�WHVWHG�E\�HPSOR\LQJ�%LQRPLDO�/RJLVWLF�5HJUHVVLRQ��7KH�UHVXOW�RI �WKLV�UHVHDUFK�VXJJHVWHG�WKDW�(�:20�
KDV� D� SRVLWLYH� LPSDFW� RQ� DOO� GLPHQVLRQV� RI � %UDQG� (TXLW\� DQG� D� JRRG� RQOLQH� %UDQG� (TXLW\� JHQHUDWHV� KLJK� FXVWRPHUV·�
LQYROYHPHQWV�LQ�SXUFKDVLQJ�GHFLVLRQV��7KH�KLJKHVW�LQIOXHQFHU�WRZDUGV�3XUFKDVLQJ�'HFLVLRQ�ZDV�%UDQG�$ZDUHQHVV��ZKHUHDV�WKH�
OHDVW�LQIOXHQFLQJ�YDULDEOH�ZDV�3HUFHLYHG�4XDOLW\��
�
.H\ZRUGV���(OHFWURQLF�ZRUG�RI �PRXWK� �(:20���EUDQG�DVVRFLDWLRQ��EUDQG�DZDUHQHVV��EUDQG�OR\DOW\��SHUFHLYHG�TXDOLW\��
SXUFKDVLQJ�GHFLVLRQ��WHFKQRORJ\�LQ�PDUNHWLQJ�
�

�

��� ,QWURGXFWLRQ�
�
2YHU�WKH�SDVW����\HDUV��WKHUH�KDYH�EHHQ�PDMRU�
FKDQJHV�LQ�VKRHPDNLQJ�RZLQJ�WR�WHFKQRORJLFDO�
LQQRYDWLRQV� LQ� PDFKLQHU\�� UDZ� PDWHULDOV��
SURGXFWLRQ�DQG�WHVWLQJ�WHFKQLTXHV��7KH�GHVLJQ�
DQG� SURGXFWLRQ� RI � FRPIRUWDEOH�� ORQJ�ODVWLQJ�
DQG�ZHOO�PDGH�IRRWZHDU�KDYH�EHHQ�WKH�JRDO�RI �
VKRHPDNHUV� DURXQG� WKH� ZRUOG�� QHYHUWKHOHVV��
OLWWOH�FKDQJHG�LQ�WKH�ZD\�VKRHV�DQG�ERRWV�ZHUH�
PDGH� XQWLO� WKH� FRPLQJ� RI � WKH� LQGXVWULDO�
UHYROXWLRQ��.XPDU�	�*XSWD���������
�
7KH� DGYHQW� RI � WHFKQRORJ\�� HVSHFLDOO\� LQ� WKH�
IRXUWK� LQGXVWULDO� UHYROXWLRQ�� QRW� RQO\�
UHYROXWLRQL]HV�VKRHPDNLQJ�WHFKQLTXHV�EXW�DOVR�
LQ�WKH�ZD\�VKRHPDNHUV�PDUNHW�WKHLU�SURGXFWV�
�6LQJK�� ������� )RU� LQVWDQFH�� UHWDLOHUV� KDYH�
LPSOHPHQWHG� QHZ� VWUDWHJLHV� WR� DWWUDFW� DQG�
UHWDLQ� WKHLU�PXOWL�FKDQQHO� FXVWRPHUV� WKURXJK�
D�FRPELQDWLRQ�RI �RIIOLQH�DQG�RQOLQH�PDUNHWLQJ�

HIIRUWV� �<DVDY�� �������0RUHRYHU�� LQIRUPDWLRQ�
FRPPXQLFDWLRQ� WHFKQRORJ\� KDYH� VKUXQN�
GLVWDQFH� DQG� KRPRJHQL]HG� WKH� YDOXHV��
LQIOXHQFHG� IDVKLRQ� SUHIHUHQFHV� DQG� DWWLWXGHV�
RI � WKH� ZRUOG
V� SRSXODWLRQ�� $V� FRQVHTXHQFH��
FRQVXPHUV� EX\� IRUHLJQ� EUDQGV� PRUH�
IUHTXHQWO\�WKDQ�WKH�ORFDO�RQHV�DQG�IHHO�SURXG�
LQ�SXUFKDVLQJ�LPSRUWHG�JRRGV��*LUPD����������
�
/LNH�LW�RU�QRW��WKH�LPSDFW�RI �ZRUG�RI �PRXWK�
RQ�PDUNHWLQJ�KDYH�EHFRPH�YLWDO�GXH�WR�WKH�ULVH�
RI �YDULRXV�VRFLDO�PHGLD�SODWIRUPV�DQG�RQOLQH�
IRUXPV� ZKHUH� SHRSOH� LQWHUDFW� DQG� VHH�
FRPPHQWV��DGYLVHV��DQG�VXJJHVWLRQV�IURP�WKH�
SHRSOH�ZKR�KDYH�PDGH�DFWXDO�SXUFKDVH��1D]��
������� 7KH� GHYHORSPHQW� RI � WKH� ,QWHUQHW�
FKDQJHV�WKH�ZD\�FRQVXPHUV�FRPPXQLFDWH�E\�
SURYLGLQJ�D�FRPPRQ�VSDFH�WR�VKDUH�RSLQLRQV�
DQG� UHYLHZV�� WKXV� WKH� SRWHQWLDO� LPSDFW� RI �
RWKHUV·� RSLQLRQV� KDV� GUDPDWLFDOO\� LQFUHDVHG��
7KLV� FRPPXQLFDWLRQ� SURFHVV� LV� NQRZQ� DV�
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HOHFWURQLF�ZRUG�RI �PRXWK�RU�H�:20��/ySH]�
	� 6LFLOLD�� ������� ,Q� WKLV� UHJDUGV�� PDUNHWHUV�
VKRXOG� VWULYH� WR� HQVXUH� WKDW� H�:20� DERXW�
WKHLU�FRPSDQ\�DQG�SURGXFW�UHPDLQ�SRVLWLYH����
����
$FFRUGLQJ�WR�*OREDO�%XVLQHVV�*XLGH���������
WKH� IRRWZHDU� LQGXVWU\� SOD\V� DQ� LQFUHDVLQJO\�
YLWDO�UROH�LQ�,QGRQHVLD
V�PDQXIDFWXULQJ�VHFWRU��
,QGRQHVLD� ,QYHVWPHQW� ������� VWDWHG� WKDW�
H[SRUWV� RI � ,QGRQHVLD
V� IRRWZHDU� DQG� VKRH�
SURGXFWV� VKRZHG� D� PRUH� SRVLWLYH�
GHYHORSPHQW� GHVSLWH� WKH� VOXJJLVK� GRPHVWLF�
PDUNHW�� 7KH� ,QGRQHVLDQ� )RRWZHDU�
$VVRFLDWLRQ� �$SULVLQGR�� HVWLPDWHG� WKDW� WKH�
QDWLRQ
V�IRRWZHDU�H[SRUWV�UDLVHG�������\�\��WR�
86'������ELOOLRQ�LQ�������0HDQZKLOH��WKH�GDWD�
IURP� ,QGRQHVLD
V� 7UDGH� 0LQLVWU\� VXJJHVWHG�
WKDW� ,QGRQHVLDQ� VKRH� H[SRUWV� UHDFKHG� 86'�
������ELOOLRQ� LQ�������RU�DQ� LQFUHDVH�RI �����
IURP� H[SRUWV� RQH� \HDU� HDUOLHU�� (GG\�
:LGMDQDUNR�� &KDLUPDQ� RI � WKH� $SULVLQGR��
DFNQRZOHGJHG� WKDW� VKRH� H[SRUWV� KDYH� ULVHQ�
ERWK�LQ�WHUPV�RI �YDOXH�DQG�YROXPH���
�
7DEOH�����
7RS�%UDQG�,QGH[�RI �&DVXDO�6KRHV�
�

%UDQG� 7%,� 723�

%DWD� ������ 723�

1LNH� ������ 723�

$GLGDV� ������ 723�

6RXUFH��7RS�%UDQG�,QGRQHVLD������

�
%DVHG�RQ�7DEOH����%DWD��1LNH�DQG�$GLGDV�ZHUH�
WKH� WKUHH� KLJKHVW� LQ� WKH� 7RS� %UDQG� ,QGH[�
�7%,��������7KHUH�ZHUH�VRPH�FKDQJHV�LQ�WKH�
SHUFHQWDJH� FRPSDUHG� WR� WKH� 7%,� LQ� ������
EHLQJ�&RQYHUVH�XVHG�WR�WRS�)ODGHR��EXW�%DWD��
1LNH�� DQG� $GLGDV� UHPDLQHG� WKH� WRS� WKUHH�
EUDQGV� IRU� FDVXDO� VKRHV� LQ� ,QGRQHVLD�� 7KH�
LQFUHDVLQJ� FRPSHWLWLRQ� LQ� IRRWZHDU� LQGXVWU\�
ERWK�RQOLQH�DQG�RIIOLQH�KDV�PDGH�VKRH�EUDQGV�
DQ�LPSRUWDQW�DVSHFW�RI �FXVWRPHUV�SXUFKDVLQJ�
GHFLVLRQ�� $FFRUGLQJ� WR� 'XD�� &KDODO�� DQG�
6KDUPD� ������� EUDQG� LV� D� QDPH�� RU� V\PERO�
LQWHQGHG�WR� LGHQWLI\�DQG�GLVWLQJXLVK�SURGXFWV�
RU�VHUYLFHV�RI �RQH�VHOOHU�DPRQJ�RWKHU�VHOOHUV�
DQG�GLIIHUHQWLDWH�WKHP�IURP�WKH�FRPSHWLWRUV��
0HDQZKLOH�� %UDQG� HTXLW\� LV� WKH� VWDQGDUG� RI �

RYHUDOO� EUDQG� SHUIRUPDQFHV� IRU� LWV� WDUJHW�
PDUNHW� VR� LW� FRXOG� EH� XVHG� DV� D� PDUNHWLQJ�
GHFLVLRQ� PDNLQJ�� %UDQG� HTXLW\� FDQ� EH�
PHDVXUHG� LQ�WZR�SHUVSHFWLYHV�IURP�FRPSDQ\�
DQG�RU� IURP� FXVWRPHU� VLGHV�� %UDQG� (TXLW\�
FRYHUV�%UDQG�$ZDUHQHVV��%UDQG�$VVRFLDWLRQ��
3HUFHLYHG� 4XDOLW\�� DQG� %UDQG� OR\DOW\� �8OIDW��
0X]DIIDU��	�6KRDLE���������
�
6HYHUL�� /LQJ� 	� 1DVHUPRDGHOL� ������� VWDWHG�
WKDW� EUDQG� HTXLW\� LV� QR� ORQJHU� YDOXHG� E\� WKH�
ODUJH� DPRXQW� PRQH\� LQYHVWHG� EXW� E\� ZKDW�
FXVWRPHUV� VD\� WR� HDFK� RWKHU� DFURVV� YDULRXV�
VRFLDO� PHGLD� SODWIRUPV�� $FFRUGLQJ� WR� $DNHU�
�������DV�FLWHG�IURP�1LJDP�	�.DXVKLN��������
VWURQJ�EUDQG�HTXLW\�DOORZV�FRPSDQ\�WR�UHWDLQ�
FXVWRPHUV�� LPSURYH� VHUYLFH� TXDOLW\�� DQG�
LQFUHDVH�SURILW��%UDQG�HTXLW\�FDQ�EH�LQFUHDVHG�
E\� VXFFHVVIXOO\� LPSOHPHQWLQJ� DQG� PDQDJLQJ�
RQ�JRLQJ� QHHGV�� )RXODGLYDQD�� 3DVKDQGL��
+RRPDQ�� DQG� .KDQPRKDPPDGL� �������
DUJXHG� WKDW� EUDQG� HTXLW\� FRXOG� SURYLGH�
FXVWRPHUV� DERXW� WKH� EUDQG�ZKLFK� LQIOXHQFHV�
WKHLU� FRQILGHQFH� GXULQJ� WKH� SXUFKDVLQJ�
SURFHVV�� 7KLV� UHVHDUFK� DLPHG� WR� XQGHUVWDQG�
WKH� UROH� RI � (�:R0� RQ� %UDQG� (TXLW\� DQG�
HYHQWXDOO\�� WKH� LQIOXHQFH� RI � RQOLQH� %UDQG�
(TXLW\� WRZDUG� KLJK� �RU� ORZ�� FXVWRPHUV·�
LQYROYHPHQWV�LQ�WKH�SXUFKDVLQJ�GHFLVLRQV��7KH�
UHVHDUFK�ZDV�FRQGXFWHG�LQ�%HNDVL��,QGRQHVLD��
�

�

������/LWHUDWXUH�6WXG\��

�

(OHFWURQLF�:RUG�RI �0RXWK��(:0��
(OHFWURQLF�:RUG� RI �0RXWK� LV� DQ� DWWHPSW� WR�
PRYH� RSLQLRQV� �H�J�� DERXW� D� FRPSDQ\·V�
SURGXFWV�DQG�VHUYLFHV��DFURVV�LQWHUQHW�RU�VRFLDO�
PHGLD�SODWIRUP�IURP�RQH�SHUVRQ�WR�WKH�QH[W��
(:0� LV� D� PRGH� RI � FXVWRPHUV·� H[SUHVVLRQV�
DQG� LV� DQ� HIIHFWLYH� WRRO� WR� LQIOXHQFH� EX\LQJ�
GHFLVLRQ� �6HYHUL�� HW� DO��� ������� )RU� LQVWDQFH��
QHJDWLYH� RQOLQH� UHYLHZV� FRQFHUQLQJ� FHUWDLQ�
SURGXFWV� RU� VHUYLFHV� PD\� LQIOXHQFH� EUDQG�
HTXLW\� DV� ZHOO� DV� SXUFKDVLQJ� GHFLVLRQ� �5H]D�
-DOLOYDQG� 	� 6DPLHL�� ������� 6LPLODUO\��
.KDPPDVK� DQG� *ULIILWKV� ������� VXJJHVWHG�
WKDW�EUDQG�PDQDJHUV�VKRXOG�EH�FRQFHUQHG�RQ�
D� YROXPH� RI � QHJDWLYH� UHYLHZV� RQ� RQOLQH�
SODWIRUP�DV�LW�ZLOO�KDUP�EUDQG�HTXLW\���
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)XUWKHUPRUH�� %UXKQ�� 6FKRHQPXHOOHU�� DQG�
6FKlIHU��������LQ�WKHLU�UHVHDUFK�DIILUPHG�WKDW�
EUDQG� FRPPXQLFDWLRQ� WKURXJK� VRFLDO� PHGLD�
LQIOXHQFHG�EUDQG�HTXLW\��
+���(OHFWURQLF�:RUG�RI �0RXWK�KDV�D�SRVLWLYH�LPSDFW�
RQ�3HUFHLYHG�4XDOLW\�
+���(OHFWURQLF�:RUG�RI �0RXWK�KDV�D�SRVLWLYH�LPSDFW�
RQ�%UDQG�$ZDUHQHVV�
+���(OHFWURQLF�:RUG�RI �0RXWK�KDV�D�SRVLWLYH�LPSDFW�
RQ�%UDQG�$VVRFLDWLRQ�
+���(OHFWURQLF�:RUG�RI �0RXWK�KDV�D�SRVLWLYH�LPSDFW�
RQ�%UDQG�/R\DOW\�
�
%UDQG�
%UDQG� LV� D� V\PEROLF�PDQLIHVWDWLRQ� RI � DOO� WKH�
LQIRUPDWLRQ�FRQQHFWHG�WR�WKH�SURGXFW��,W�DLPV�
DW� FUHDWLQJ� DVVRFLDWLRQV� DQG� H[SHFWDWLRQV�
DURXQG� WKH� SURGXFW� E\� FRPPXQLFDWLQJ� LWV�
YDOXH��EHQHILWV�DV�ZHOO�DV�DVVRFLDWHG�SHUVRQDOLW\�
LQ�RUGHU�WR�GHYHORS�GHVLUHG�VHOI�LPDJHV�LQ�WKH�
PLQG�RI �FXVWRPHU��*LUPD���������
�
%UDQG�(TXLW\�
%UDQG�HTXLW\�LV�WKH�FULWHULRQ�RI �RYHUDOO�EUDQG�
SUHFLVLRQ�IRU� LWV� WDUJHW�PDUNHW�VR� LW� FRXOG�EH�
XVHG� DV� PDUNHWLQJ� GHFLVLRQ� PDNLQJ�� %UDQG�
HTXLW\� FDQ� EH�PHDVXUHG� LQ� WZR� SHUVSHFWLYHV��
FRPSDQ\� DQG�RU� FXVWRPHU� VLGHV�� ,Q� WKH�
PDUNHWLQJ� OLWHUDWXUHV�� %UDQG� (TXLW\� FRYHUV�
VHYHUDO� GLPHQVLRQV��%UDQG�$ZDUHQHVV��%UDQG�
$VVRFLDWLRQ�� 3HUFHLYHG� 4XDOLW\�� DQG� %UDQG�
OR\DOW\���8OIDW��HW�DO����������
�
3HUFHLYHG�4XDOLW\�
3HUFHLYHG� TXDOLW\� LV� WKH� H[WHQW� WR� ZKLFK� D�
EUDQG� LV�SHUFHLYHG� WR�SURYLGH� D�JRRG�TXDOLW\�
RI � SURGXFW� DQG� VHUYLFH� LQ� FRPSDULVRQ� ZLWK�
SURGXFW� RIIHULQJ� RI � FRPSHWLWRUV�� 6LQFH�
SHUFHLYHG� TXDOLW\� LV� FHQWUDO� WR� FXVWRPHU�
SXUFKDVH�� DQ� XQGHUVWDQGLQJ� RI � ZKDW� TXDOLW\�
PHDQV� WR� YDULRXV� FXVWRPHU� VHJPHQW� LV�
UHTXLUHG��:KLOH� FUHDWLQJ� D�TXDOLW\�SURGXFW�RU�
VHUYLFH� LV� VHHQ� DV� D� SDUWLDO� YLFWRU\�� JRRG�
SHUFHSWLRQ�DERXW�WKH�SURGXFW�RU�VHUYLFH�PXVW�
EH�FUHDWHG�DV�ZHOO��$DNHU����������
�
%UDQG�$ZDUHQHVV�
%UDQG�DZDUHQHVV�LV�ZKHQ�SRWHQWLDO�FXVWRPHUV�
DUH� DEOH� WR� UHPHPEHU� DQG�RU� UHFRJQL]H�
VSHFLDO� DVSHFWV� RI � D� SURGXFW�� 7KH� OHYHOV� RI �

EUDQG� DZDUHQHVV� GHSHQGV� RQ� WKH� FDVH� ZLWK�
ZKLFK� FRQVXPHU� FDQ� UHFDOO� WKH� EUDQG�� )RU�
LQVWDQFH�� DLGHG� UHFDOO� LV� LQDGHTXDWH� WR�HQDEOH�
SRWHQWLDO� FXVWRPHUV� SXUFKDVH� D� VSHFLILF�
SURGXFW� VLQFH� WKH\� DUH� XQDEOH� WR� JHQHUDWH� D�
SLFWXUH� RI � WKH� EUDQG�� +RZHYHU�� VLQFH� WKH�
FRQVXPHU� FDQ� UHFRJQL]H� WKH� EUDQG� ZKHQ�
FRQIURQWHG� E\� LW��PDUNHWLQJ� HIIRUWV�PD\� VWLOO�
KDYH� D� SRVLWLYH� HIIHFW�� ,I � FRQVXPHUV� PDNH�
GHFLVLRQV�LQ�WKH�VWRUH�IRU�D�JURXS�RI �SURGXFWV��
UHFRJQLWLRQ�ZLOO�EH�YHU\�LPSRUWDQW�LQ�VKDSLQJ�
WKH� SXUFKDVH� RI � WKRVH� SURGXFWV� �.RWOHU� 	�
3IRHUWVFK���������
�
%UDQG�$VVRFLDWLRQ�
%UDQG�DVVRFLDWLRQ�LV�ZKHQ�SRWHQWLDO�FXVWRPHUV�
FRQQHFW� WKHLU� SHUVRQDO� H[SHULHQFHV�� EHOLHIV��
DQG�DWWLWXGHV�WRZDUGV�FHUWDLQ�EUDQGV��,W·V�EHHQ�
VXJJHVWHG�WKDW�D�FOHDU�DQG�ZHOO�GHILQHG�EUDQG�
DVVRFLDWLRQV� LV� FUXFLDO� IRU� WKH� EUDQG� LGHQWLW\�
DQG� LWV� FRPSHWLWLYHQHVV�� +RZHYHU�� WKH�
PDUNHWHU� ILUVW� QHHGV� WR� ILQG� RXW� ZKLFK�
DWWULEXWHV�LQ�EUDQG�DVVRFLDWLRQ�DUH�SHUFHLYHG�WR�
EH�LPSRUWDQW�WR�FRQVXPHU�LQ�RUGHU�WR�DFKLHYH�
GLIIHUHQWLDWLRQ� IURP� WKH� SURGXFW� RIIHULQJV�
IURP� FRPSHWLWRUV�� �6DUNHU�� <RXVXI � 	�
0RQ]RRU���������
�
%UDQG�/R\DOW\�
%UDQG�OR\DOW\�LV�GHILQHG�DV�WKH�LQWHJUDWLRQ�RI �
DWWLWXGH�� HPRWLRQV�� DQG� EHKDYLRU� WR�
FRQWLQXDOO\� SXUFKDVH� D� EUDQG� EDVHG� RQ� D�
SUHYLRXV�H[SHULHQFH�EHFDXVH�WKH�EUDQG�RIIHUV�
WKH�FRUUHFW�LPDJH��SULFH��TXDOLW\��DQG�DWWULEXWHV�
�.DELUDM�	�6KDQPXJDQ���������6DYHUL�	�/LQJ�
�������GHVFULEHG�%UDQG�OR\DOW\�DV�D�V\PERO�RI �
D� FRQVWUXFWLYH� PLQG� VHW� WRZDUGV� EUDQG� WKDW�
OHDGV� WR� FRQVWDQW� SXUFKDVLQJ� RI � WKH� EUDQG�
RYHU�WLPH���
�
3XUFKDVLQJ�'HFLVLRQ�
3XUFKDVLQJ� GHFLVLRQ� LV� WKH� SURFHVV� WKDW�
FXVWRPHUV� JR� WKURXJK� LQ� RUGHU� WR� GHFLGH�
ZKLFK�EUDQG�WR�SXUFKDVH��3XUFKDVLQJ�GHFLVLRQ�
QRUPDOO\� LQYROYHV� ILYH� VWDJHV�� ��� SUREOHP�
UHFRJQLWLRQ�� ZKHQ� D� SRWHQWLDO� FXVWRPHU�
UHDOL]HV�WKDW�KH�RU�VKH�KDV�D�QHHG�WR�VDWLVI\�RU�
D�SUREOHP�WR�EH�VROYHG����LQIRUPDWLRQ�VHDUFK��
ZKHQ� D� SRWHQWLDO� FXVWRPHU� HPSOR\V� KLV� RU�
SHUVRQDO� H[SHULHQFH� RU� UHOLHV� RQ� H[WHUQDO�
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VRXUFHV� WR� JDWKHU� WKH� QHFHVVDU\� LQIRUPDWLRQ�
QHHGHG� WR� EXLOG� RSWLRQV� RU� DOWHUQDWLYHV� ���
HYDOXDWLRQ� RI � DOWHUQDWLYHV�� ZKHQ� D� SRWHQWLDO�
FXVWRPHU� HYDOXDWHV� WKH� DGYDQWDJHV� DQG�
GLVDGYDQWDJHV�RI �HDFK�DOWHUQDWLYH�����SXUFKDVH�
GHFLVLRQ�� ZKHQ� D� FXVWRPHU� ILQDOO\� GHFLGH�
ZKLFK�DOWHUQDWLYH� LV� WR�SXUFKDVH�DQG� ODVWO\�����
SRVW�SXUFKDVH��ZKHQ�D�FXVWRPHU�HYDOXDWHV� LI �
KLV�RU�KHU�SXUFKDVH�LV�DEOH�WR�VDWLVI\�WKH�QHHG�
RU� VROYH� WKH� SUREOHP� UHFRJQL]HG� LQ� WKH� ILUVW�
VWDJH� RI � WKH� ZKROH� SURFHVV� �.RWOHU� 	�
$UPVWURQJ�� ������� 5HVHDUFKHV� FRQFHUQLQJ�
EUDQG� HTXLW\� DUH� TXLWH� PDQ\�� \HW� YHU\� YLHZ�
HPSLULFDOO\� GLVFXVVHV� RQ� KRZ� WR� LPSURYH�
RQOLQH�EUDQG�HTXLW\�DQG� LWV� UHODWLRQVKLS�ZLWK�
SXUFKDVLQJ� GHFLVLRQ�� 2QOLQH� EUDQG� HTXLW\�
EHFRPHV� DQ� LPSRUWDQW� WRSLF� GXH� WR� WKH�
HPHUJHQFH�RI �YDULRXV�RQOLQH�SODWIRUPV�ZKLFK�
DOORZ� FXUUHQW� DQG� SRWHQWLDO� FXVWRPHUV� WR�
H[FKDQJH�RU�VKDUH�WKHLU�RSLQLRQV�RQOLQH�KHQFH�
LW� LV� UHODWLYHO\� PRGHUQ� LVVXHV� �+DWDPLQDVDE��
2OL\D��7RUDEL��	�5RJKDQL����������
�
0RVHV�� *RULSDUWKL�� DQG� .XPDU� �������� IRU�
LQVWDQFH��DUJXHG�WKDW�EUDQG�HTXLW\� LQIOXHQFHV�
FRQVXPHU� EX\LQJ� EHKDYLRU� IRU� VKRHV���
$FFRUGLQJ� WR� 7RQJ� DQG� +DZOH\� ��������
EXLOGLQJ�EUDQG�HTXLW\�LV�KLJKO\�LPSRUWDQW�IRU�
EUDQGHG�VKRHV��HVSHFLDOO\�ZLWKLQ�D�FRPSHWLWLYH�
DQG�EUDQG�FRQVFLRXV�PDUNHW��
+��� 3HUFHLYHG� 4XDOLW\� KDV� D� SRVLWLYH� LPSDFW� RQ�
3XUFKDVLQJ�'HFLVLRQ�
+��� %UDQG� $ZDUHQHVV� KDV� D� SRVLWLYH� LPSDFW� RQ�
3XUFKDVLQJ�'HFLVLRQ�
+��� %UDQG� $VVRFLDWLRQ� KDV� D� SRVLWLYH� LPSDFW� RQ�
3XUFKDVLQJ�'HFLVLRQ�
+��� %UDQG� /R\DOW\� KDV� D� SRVLWLYH� LPSDFW� RQ�
3XUFKDVLQJ�'HFLVLRQ�
+��� %UDQG� (TXLW\� KDV� D� SRVLWLYH� LPSDFW� RQ�
3XUFKDVLQJ�'HFLVLRQ��
�
7KH�5ROH�RI �7HFKQRORJ\�DQG�(�0DUNHWLQJ�LQ�%UDQG�
(TXLW\�
'LJLWDO� WHFKQRORJ\�� VRFLDO� PHGLD� SODWIRUPV�
DQG�RQOLQH�IRUXPV�HVSHFLDOO\��KDV�D�VLJQLILFDQW�
UROH�LQ�LQIOXHQFLQJ�FXVWRPHU·V�FKRLFH�WRZDUGV�
FHUWDLQ� EUDQGV� EDVHG� RQ� WKH� FXVWRPHUV·�
IHHGEDFNV�WKDW�DSSHDUHG�RQOLQH��VXFK�DV�LQ�ZHE�
VLWHV�RU�RQOLQH�IRUXPV��6HYHUL��HW�DO����������

$FFRUGLQJ�WR�<DVDY���������WKH�XVH�RI �GLJLWDO�
WHFKQRORJ\�WR�UHVHDUFK��EURZVH�DQG�SXUFKDVH��
VRPHWLPHV� DOO� LQ� RQH� ZHEVLWH�� KDV� EHFRPH�
PDLQVWUHDP� DQG� FDXVHG� D� VKLIW� LQ� WKH� UHWDLO�
ODQGVFDSH�� $V� D� UHVXOW�� UHWDLOHUV� KDYH�
LPSOHPHQWHG� QHZ� VWUDWHJLHV� WR� DWWUDFW� DQG�
UHWDLQ�WKHLU�PXOWL�FKDQQHO�FXVWRPHUV�WKURXJK�
D� FRPELQDWLRQ� RI � RIIOLQH� DQG� RQOLQH�
PDUNHWLQJ�HIIRUWV��
�
6RFLDO�PHGLD�DGYHUWLVHPHQW�LV�RQH�RI �WKH�NH\�
VXFFHVV� IDFWRUV� IRU� EXLOGLQJ� DQG�PDLQWDLQLQJ�
VWURQJ�EUDQG�HTXLW\��6RFLDO�PHGLD�ZRXOG�KHOS�
EXVLQHVV�SUDFWLWLRQHUV�WR�OHDUQ�FXVWRPHU�QHHGV�
DQG�H[SHFWDWLRQV�DV�ZHOO�DV�WR�UHVSRQG�WR�WKHLU�
LVVXHV�RQ� WLPH� DQG�ZRUN�RXW� WKH�DSSURSULDWH�
VROXWLRQV��+DQD\VKD���������
�
6RFLDO� PHGLD� SODWIRUP� LV� QRW� RQO\� H[FOXVLYH�
PDUNHWLQJ� WRRO� IRU� %XVLQHVV� WR� &RQVXPHU�
�%�&�� EXW� DOVR� %XVLQHVV� WR� %XVLQHVV� �%�%���
7KH� %�%� VRFLDO� PHGLD� SLRQHHUV� SRVLWLRQ�
WKHPVHOYHV� DV� ¶WKRXJKW� OHDGHUV·�� WR� WDNH� D�
PDUNHW�GULYLQJ�UROH�LQ�WKH�VHFWRU�DQG�WR�EXLOG�
UHODWLRQVKLSV� ZLWK� D� UDQJH� RI � VWDNHKROGHU�
JURXSV��%UHQQDQ�	�&URIW����������
�

�

������0HWKRGRORJ\�

�

5HVHDUFK�2EMHFWLYHV�
,W� LV� LQWHUHVWLQJ� WR� NQRZ�ZKHWKHU� FRPSDQ\·V�
LQYHVWPHQW�RQ� VRFLDO�PHGLD� LQ�RUGHU� WR�EXLOG�
RQOLQH� ZRUG� RI � PRXWK� DQG� RQOLQH� SUHVHQFH�
DFWXDOO\�PDQLIHVWV�RQ�EHWWHU�EUDQG�HTXLW\�DQG�
HYHQWXDOO\��JHWV�WKHLU�FXVWRPHUV�PRUH�LQYROYHG�
LQ� SXUFKDVLQJ� GHFLVLRQ�� ,Q� WKLV� UHJDUGV�� WKLV�
UHVHDUFK� VHUYHV� WZR� REMHFWLYHV�� )LUVW� LV� WR�
H[SORUH� WKH� LPSDFW� RI � (OHFWURQLF� :RUG� RI �
0RXWK� RQ� YDULRXV� GLPHQVLRQV� RI � %UDQG�
(TXLW\�� 6HFRQG� LV� WR� H[SORUH� WKH� LPSDFW� RI �
%UDQG�(TXLW\�WRZDUGV�3XUFKDVLQJ�'HFLVLRQ����
�
�
�
�
�
�
�
�
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���

7KHRUHWLFDO�)UDPHZRUN�

�
)LJXUH����
7KHRUHWLFDO�)UDPHZRUN�
�6RXUFH��$GDSWHG�E\�UHVHDUFKHUV�IURP�6HYHUL��HW�DO����������$DNHU��������DQG�8OIDW��HW�DO���������
�
7KH� WKHRUHWLFDO� IUDPHZRUN� ZDV� EXLOW� XSRQ�
UHVHDUFKHV� IURP� $DNHU� �������� 6HYHUL�� HW� DO��
��������DQG�8OIDW��HW�DO���������ZKLFK�SULPDULO\�
GLVFXVVHG�WKH�GLPHQVLRQV�RI �%UDQG�(TXLW\�DQG�
WKHLU� UHODWLRQVKLSV� ZLWK� SXUFKDVLQJ� GHFLVLRQ�
DQG� (OHFWURQLF� :RUG� RI � 0RXWK� �(�:R0���
7KH� PDLQ� LGHD� EHKLQG� WKH� WKHRUHWLFDO�
IUDPHZRUN� LV� WKDW� (�:R0� VKDSHV� RQOLQH�
EUDQG�HTXLW\�ZKLFK�ODWHU�LQIOXHQFHV�SXUFKDVLQJ�
GHFLVLRQ��
+\SRWKHVLV�

��� +���(OHFWURQLF�:RUG�RI �0RXWK�KDV�D�
SRVLWLYH�LPSDFW�RQ�3HUFHLYHG�4XDOLW\�

��� +���(OHFWURQLF�:RUG�RI �0RXWK�KDV�D�
SRVLWLYH�LPSDFW�RQ�%UDQG�$ZDUHQHVV�

��� +���(OHFWURQLF�:RUG�RI �0RXWK�KDV�D�
SRVLWLYH�LPSDFW�RQ�%UDQG�$VVRFLDWLRQ�

��� +���(OHFWURQLF�:RUG�RI �0RXWK�KDV�D�
SRVLWLYH�LPSDFW�RQ�%UDQG�/R\DOW\�

��� +��� 3HUFHLYHG�4XDOLW\� KDV� D� SRVLWLYH�
LPSDFW�RQ�3XUFKDVLQJ�'HFLVLRQ�

��� +���%UDQG� $ZDUHQHVV� KDV� D� SRVLWLYH�
LPSDFW�RQ�3XUFKDVLQJ�'HFLVLRQ�

��� +���%UDQG�$VVRFLDWLRQ�KDV�D�SRVLWLYH�
�LPSDFW�RQ�3XUFKDVLQJ�'HFLVLRQ�

��� +��� %UDQG� /R\DOW\� KDV� D� SRVLWLYH�
LPSDFW�RQ�3XUFKDVLQJ�'HFLVLRQ�

��� +��� %UDQG� (TXLW\� KDV� D� SRVLWLYH�
LPSDFW�RQ�3XUFKDVLQJ�'HFLVLRQ��

�
�

3RSXODWLRQ�DQG�6DPSOLQJ�
7KH�VL]H�RI � WKH�SRSXODWLRQ� IRU� WKLV� UHVHDUFK�
ZDV�XQNQRZQ��%DVHG�RQ�0DKROWUD��������WKH�
PLQLPXP�VDPSOH�IRU�XQNQRZQ�SRSXODWLRQ�DUH�
DW�OHDVW���RU���WLPHV�WKH�QXPEHUV�RI �LWHPV�LQ�D�
TXHVWLRQQDLUH�� WKHUHIRUH�� �� WLPHV���� LWHPV� LQ�
WKLV� UHVHDUFK� TXHVWLRQQDLUH� HTXDOV� WR� ����
UHVSRQGHQWV� IRU� PLQLPXP� VDPSOH� VL]H�� 7KH�
UHVHDUFKHUV� PDQDJHG� WR� JDWKHU� ����
UHVSRQGHQWV��EXW�RQO\����� UHVSRQGHQWV�ZHUH�
FRQVLGHUHG� YDOLG�� ,Q� WKLV� UHVHDUFK�� WKH�
UHVHDUFKHUV� XVHG� QRQSUREDELOLW\� VDPSOLQJ� RU�
MXGJPHQW� VDPSOLQJ�� -XGJPHQW� VDPSOLQJ�
LQYROYHV�WKH�FKRLFH�RI �VXEMHFWV�ZKR�DUH�PRVW�
DGYDQWDJHRXVO\�SODFHG�RU�LQ�WKH�EHVW�SRVLWLRQ�
WR�SURYLGH�WKH�LQIRUPDWLRQ�UHTXLUHG��6HNDUDQ�
	�%RXJLH���������
�
5HVHDUFK�,QVWUXPHQW�
7KH�UHVHDUFKHUV�XVHG�D�TXHVWLRQQDLUH�ZLWK����
LWHPV� WR�FRYHU���YDULDEOHV��7KH� UHVSRQVH� IRU�
HDFK�LWHP�ZDV�PHDVXUHG�XVLQJ�ZLWK�ILYH�SRLQW�
/LNHUW�VFDOH��UDQJLQJ�IURP�VWURQJO\�GLVDJUHH�WR�
VWURQJO\� DJUHH�� � (OHFWURQLF�:RUG� RI �0RXWK�
�(:0�� YDULDEOH� GLVFXVVHV� ZKHWKHU� WKH�
LQIRUPDWLRQ� DERXW� WKH� SDUWLFXODU� LPSRUWHG�
VKRH�EUDQG�WKDW�DSSHDUHG�LQ�WKH�VRFLDO�PHGLD�
LV� UHOHYDQW�� XS� WR� GDWH�� DFFXUDWH�� LQIRUPDWLYH�
DQG� WUXVWZRUWK\�� 3HUFHLYHG� 4XDOLW\� �349��
YDULDEOH� GLVFXVVHV� DERXW� IXQFWLRQDO� IHDWXUH��
YDOXH�DGGHG� IHDWXUH�� WKH� VDOHV� SURPRWLRQ��
TXDOLW\� SHUFHSWLRQ� DQG� LQQRYDWLRQ� RI �
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LPSRUWHG� VKRHV�� %UDQG� $ZDUHQHVV� �%:9��
YDULDEOH�GLVFXVVHV�DERXW�LPSRUWHG�EUDQG�UHFDOO�
DELOLW\��YDOXH�IRU�PRQH\��NQRZOHGJH�DGHTXDF\��
OHQLHQF\� WRZDUGV� LPSRUWHG� VKRHV� DQG�
FRPSHWLQJ�EUDQGV�UHFDOO�DELOLW\���
�
%UDQG� $VVRFLDWLRQ� �%$9�� YDULDEOH� GLVFXVVHV�
ZKHWKHU� LPSRUWHG� VKRHV� UHSUHVHQW� RQH·V� OLIH�
VW\OH�� VRFLDO� LGHQWLW\�� VRFLDO� VWDWXV�� SHUVRQDOLW\�
DQG� FKDUDFWHU��%UDQG� /R\DOW\� �%/9�� YDULDEOH�
GLVFXVVHV� DERXW� RQH·V� ZLOOLQJQHVV� WR�
UHFRPPHQG� LPSRUWHG� VKRHV�� ZLOOLQJQHVV� WR�
SXUFKDVH� LPSRUWHG� VKRHV� IRU� KLJKHU� SULFH��
ZLOOLQJQHVV� WR�SXUFKDVH�YDULDQWV�RI � LPSRUWHG�
VKRHV�� ZLOOLQJQHVV� WR� UHSHDW� SXUFKDVH�
LPSRUWHG� VKRHV� DQG� XQZLOOLQJQHVV� WR� WUDGH�
LPSRUWHG� VKRHV� IRU� ORFDO� RQHV�� 3XUFKDVLQJ�
'HFLVLRQ� �3'9�� YDULDEOH� GLVFXVVHV� DERXW�
SUREOHP� UHFRJQLWLRQ�� LQIRUPDWLRQ� VHDUFK��
DOWHUQDWLYHV� HYDOXDWLRQ�� SXUFKDVH�� DQG� SRVW�
SXUFKDVH���
�
%LQRPLDO�/RJLVWLF�5HJUHVVLRQ�
6WHLQJULPVVRQ�� %HUJVVRQ�� $UQILQQVVRQ�� DQG�
7KRUPDU��������GHVFULEHG�WKDW�ELQDU\�ORJLVWLF�
UHJUHVVLRQ�LV�WKH�PHWKRG�RI �FKRLFH�XVHG�ZKHQ�
WKH�GHSHQGHQW�YDULDEOH�LV�ELQDU\�DQG�ZKHQ�D�
UHVHDUFKHU�ZRXOG� OLNH�WR�H[SORUH�WKH� UHODWLYH�
LQIOXHQFH� RI � FRQWLQXHV� DQG�RU� FDWHJRULFDO�
LQGHSHQGHQW� YDULDEOHV� RQ� WKH� GHSHQGHQW�
YDULDEOH�� DQG� WR� DFFHVV� LQWHUDFWLRQ� HIIHFWV�
EHWZHHQ� WKH� LQGHSHQGHQW� YDULDEOHV�� %LQDU\�
ORJLVWLF� UHJUHVVLRQ� LV� XVHG�ZKHQ� WKH� GDWD� LV�
DVVXPHG�WR�EH�RUGLQDO�FDWHJRULFDO�GDWD��VXFK�
DV�/LNHUW�W\SH� VFDOH� UHVSRQVH�� W\SLFDOO\� IURP�
´6WURQJO\�'LVDJUHHµ�WR�´6WURQJO\�$JUHHµ���
�
+RZHYHU�� DFFRUGLQJ� WR� *ULPEHHN�� %U\HU��
%HDPLVK�� DQG� '·1HWWR� ������� /LNHUW�VFDOH�
UHVSRQVH�FDWHJRULHV�FDQ�PDNH�SDUWLFLSDQWV�WR�
PLVMXGJH� WKH� LQWHQVLW\�RI �ZKDW� LV� LQKHUHQWO\�
D�TXDOLWDWLYH� UHVSRQVH��7KDW� LV�� WKH� UDQJH�RI �
DYDLODEOH� UHVSRQVH� FDWHJRULHV� FDQ� REVFXUH�
UDWKHU� WKDQ� FODULI\� WKH� LQWHQW� RI � WKH�
UHVSRQGHQW�� $� VWUDWHJ\� IRU� PLQLPL]LQJ�
UHVSRQGHQW� DPELJXLW\� LV� WR� FROODSVH� DFURVV�
UHVSRQVH� FDWHJRULHV�� 7KH� LPSOLFDWLRQ� LV� WKH�
UHGXFWLRQ� RI � WKH� QRUPDO� ��SRLQW� UHVSRQVH�
FDWHJRULHV� �6WURQJO\� 'LVDJUHH�� 'LVDJUHH��
8QGHFLGHG�QHXWUDO�� $JUHH�� DQG� 6WURQJO\�

$JUHH�� LQWR� GLFKRWRPRXV� FDWHJRULHV�
UHSUHVHQWLQJ� WKH� UHVSRQGHQW
V� LQKHUHQWO\�
GLFKRWRPRXV� FKRLFHV�� +LJK� ,QYROYHPHQW�
�FROODSVLQJ�DFURVV�$JUHH�DQG�6WURQJO\�$JUHH��
RU� /RZ� ,QYROYHPHQW� �FROODSVLQJ� DFURVV�
6WURQJO\� 'LVDJUHH�� 'LVDJUHH�� DQG� 1HXWUDO���
7KURXJK�WKH�XVH�RI �6366�VWDWLVWLFDO�WRRO�WKH�
YDOXH� RI � HDFK� YDULDEOH� LV� WKHQ� FROODSVHG� RU�
UHFRGHG�� ���� LQWR� ´�µ� RU� ´+LJK�
,QYROYHPHQWµ�� DQG�������� LQWR�´�µ�RU�´/RZ�
,QYROYHPHQWµ�� )LQDOO\�� WKURXJK� ELQDU\�
ORJLVWLF�UHJUHVVLRQ��WKH�UHVHDUFK�DLP�WR�SUHGLFW�
ZKHWKHU� D� SHUVRQ� WHQGV� WR� EH� KLJK�
LQYROYHPHQW�RU� ORZ� LQYROYHPHQW� GXULQJ� WKH�
SXUFKDVLQJ� GHFLVLRQ� DFWLYLWLHV� RI � LPSRUWHG�
VKRHV��
�

�

������)LQGLQJV�DQG�'LVFXVVLRQ�
�

9DOLGLW\�DQG�5HOLDELOLW\�
7R� PHDVXUH� WKH� YDOLGLW\� RI � HDFK� LWHP�� WKH�
UHVHDUFKHUV�FRPSDUHG�WKH�UHVXOW�RI �&RUUHFWHG�
,WHP� 7RWDO� RI � HDFK� LWHP� DJDLQVW� WKH�
6SHDUPDQ·V� U� WDEOH� YDOXH�ZLWK� WKH� GHJUHH� RI �
IUHHGRP���� ���������7KH�UHVHDUFKHUV� WHVW� WKH�
ILUVW� ��� TXHVWLRQQDLUHV� IRU� WKLV� WHVW� DQG� WKH�
UHVXOW�VKRZV�WKDW�DOO�LWHPV�DUH�YDOLG��&RUUHFWHG�
,WHP� 7RWDO� !� 5� 7DEOH� 9DOXH�� �������� 7R�
PHDVXUH�5HOLDELOLW\� RI � WKH�TXHVWLRQQDLUH�� WKH�
UHVHDUFKHUV�REVHUYHG�WKH�YDOXH�RI �&URQEDFK·V�
$OSKD�ZKLFK� LV� �������$� VXJJHVWHG� YDOXH� RI �
DERYH� ���� LV� FRQVLGHUHG� WR� EH� UHOLDEOH�� 7KH�
FRQFOXVLRQ�LV�WKH�GDWD�LV�ERWK�YDOLG�DQG�UHOLDEOH��
�
5HVSRQGHQW�3URILOH�
)URP�����UHVSRQGHQWV��RQO\�����UHVSRQGHQWV�
ZHUH� FRQVLGHUHG� YDOLG� IRU� WKLV� UHVHDUFK��7KH�
UHVW�ZHUH�RXWOLHUV�IRU� IDLOLQJ� WR�FRPSOHWH� WKH�
TXHVWLRQQDLUHV��7KHLU�SURILOHV�ZHUH�DV�IROORZV��
,Q�WHUPV�RI �$JH����RU������UHVSRQGHQWV�ZHUH�
HDUO\�WHHQDJHUV�EHWZHHQ����²����\HDUV�ROG������
RU� ������ UHVSRQGHQWV� ZHUH� ODVW� WHHQDJHU�
EHWZHHQ����²����\HDUV�ROG��DQG����RU�������
UHVSRQGHQWV�ZHUH�HDUO\�DGXOWV�EHWZHHQ����²����
\HDUV� ROG�� 7KHUHIRUH�� WKH� PDMRULW\� RI �
UHVSRQGHQWV� ZHUH� EHWZHHQ� ������ \HDUV�� ,Q�
WHUPV�RI �*HQGHU������UHVSRQGHQWV�RU�������
ZHUH�PDOH�DQG����UHVSRQGHQWV�RU�������ZHUH�
IHPDOH�� 7KHUHIRUH�� WKH�PDMRULW\� UHVSRQGHQWV�
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���

ZHUH� PDOH�� ,Q� WHUPV� RI � 6KRH� 3XUFKDVLQJ�
%XGJHW�����UHVSRQGHQWV�RU�������KDG�VKRH·V�
SXUFKDVLQJ�EXGJHW�EHWZHHQ�5S���������²�5S��
������������UHVSRQGHQWV�RU�������KDG�VKRH·V�
SXUFKDVLQJ�EXGJHW�EHWZHHQ�5S����������²�5S��
����������DQG���� UHVSRQGHQWV�RU�������KDG�
VKRH·V�SXUFKDVLQJ�EXGJHW�DERYH�5S�������������
�
7KHUHIRUH�� PDMRULW\� UHVSRQGHQWV� KDG� VKRHV·�
SXUFKDVLQJ�EXGJHW�EHWZHHQ�5S����������²�5S��
����������� ,Q� WHUPV� RI � 2FFXSDWLRQ�� ���
UHVSRQGHQWV� RU� ������ ZHUH� VWXGHQWV�� ���
UHVSRQGHQWV� RU� ������ZHUH� FLYLO� VHUYDQW�� ���
UHVSRQGHQWV�RU�������ZHUH�SULYDWH�HPSOR\HH��
���UHVSRQGHQWV�RU����ZHUH�HQWUHSUHQHXU�DQG�
��UHVSRQGHQWV�RU����ZHUH�RWKHUV��7KHUHIRUH��

WKH� PDMRULW\� RFFXSDWLRQ� RI � WKLV� UHVHDUFK� LV�
VWXGHQW�� ,Q� WHUPV� RI � (GXFDWLRQ�� ��
UHVSRQGHQWV�RU������ZHUH�MXQLRU�KLJK�VFKRRO��
��� UHVSRQGHQWV� RU� ������ ZHUH� VHQLRU� KLJK�
VFKRRO����UHVSRQGHQWV�RU�������ZHUH�GLSORPD��
���UHVSRQGHQWV�RU�������KDG�%DFKHORU�GHJUHH�
DQG� ��� UHVSRQGHQWV� RU� ������ KDG� 0DVWHU�
GHJUHH�� 7KHUHIRUH�� WKH�PDMRULW\� UHVSRQGHQWV�
ZHUH� VHQLRU� KLJK� VFKRRO� VWXGHQWV�� ,Q�
FRQFOXVLRQ��WKH�PDMRULW\�UHVSRQGHQWV�IRU�WKLV�
UHVHDUFK�ZHUH�PDOH� EHWZHHQ� ������ \HDUV� ROG�
ZKR� ZHUH� VHQLRU� KLJK� VFKRRO� VWXGHQWV� ZLWK�
VKRH·V� SXUFKDVLQJ� EXGJHW� EHWZHHQ� 5S��
��������²�5S���������������
�

� �
&RUUHODWLRQ�DQG�0XOWLFROOLQHDULW\�7HVW�
�
7DEOH����
6SHDUPDQ·V�5DQN�2UGHU�&RUUHODWLRQ�

&RUUHODWLRQV�
� (0:� 349� %:9� %$9� %/9� 3'9�
6SHDUPDQ
V�UKR� (0:� &RUUHODWLRQ�&RHIILFLHQW� ������ ����

� ����

� ����

� ����

� ����

�

6LJ�����WDLOHG�� �� ����� ����� ����� ����� �����
1� ���� ���� ���� ���� ���� ����

349� &RUUHODWLRQ�&RHIILFLHQW� ����

� ������ ����

� ����

� ����

� ����

�
6LJ�����WDLOHG�� ����� �� ����� ����� ����� �����
1� ���� ���� ���� ���� ���� ����

%:9� &RUUHODWLRQ�&RHIILFLHQW� ����

� ����

� ������ ����

� ����

� ����

�
6LJ�����WDLOHG�� ����� ����� �� ����� ����� �����
1� ���� ���� ���� ���� ���� ����

%$9� &RUUHODWLRQ�&RHIILFLHQW� ����

� ����

� ����

� ������ ����

� ����

�
6LJ�����WDLOHG�� ����� ����� ����� �� ����� �����
1� ���� ���� ���� ���� ���� ����

%/9� &RUUHODWLRQ�&RHIILFLHQW� ����

� ����

� ����

� ����

� ������ ����

�
6LJ�����WDLOHG�� ����� ����� ����� ����� �� �����
1� ���� ���� ���� ���� ���� ����

3'9� &RUUHODWLRQ�&RHIILFLHQW� ����

� ����

� ����

� ����

� ����

� ������
6LJ�����WDLOHG�� ����� ����� ����� ����� ����� ��
1� ���� ���� ���� ���� ���� ����



��&RUUHODWLRQ�LV�VLJQLILFDQW�DW�WKH������OHYHO����WDLOHG����
�6RXUFH��3ULPDU\�'DWD�636��

7DEOH� �� VXJJHVWV� WKH� FRUUHODWLRQ� EHWZHHQ�
HDFK�YDULDEOH��
���7KH� FRUUHODWLRQ� EHWZHHQ�(OHFWURQLF�
:RUG� RI � 0RXWK� DQG� 3HUFHLYHG�
4XDOLW\�LV�VLJQLILFDQW��WKH�FRUUHODWLRQ�

LV� ������ LQGLFDWHV� DV� PHGLXP�� 7KH�
QDWXUH�RI �WKH�FRUUHODWLRQ�LV�SRVLWLYH��

���7KH� FRUUHODWLRQ� EHWZHHQ� (OHFWURQLF�
:RUG� RI � 0RXWK� DQG� %UDQG�
$ZDUHQHVV� LV� VLJQLILFDQW�� WKH�
FRUUHODWLRQ� LV� ������ LQGLFDWHV� DV�
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PHGLXP�� 7KH� QDWXUH� RI � WKH�
FRUUHODWLRQ�LV�SRVLWLYH��

���7KH� FRUUHODWLRQ� EHWZHHQ�(OHFWURQLF�
:RUG� RI � 0RXWK� DQG� %UDQG�
$VVRFLDWLRQ� LV� VLJQLILFDQW�� WKH�
FRUUHODWLRQ� LV� ������ LQGLFDWHV� DV�
PHGLXP�� 7KH� QDWXUH� RI � WKH�
FRUUHODWLRQ�LV�SRVLWLYH��

���7KH� FRUUHODWLRQ� EHWZHHQ�(OHFWURQLF�
:RUG�RI �0RXWK�DQG�%UDQG�/R\DOW\�LV�
VLJQLILFDQW�� WKH� FRUUHODWLRQ� LV� ������
LQGLFDWHV�DV�PHGLXP��7KH�QDWXUH�RI �
WKH�FRUUHODWLRQ�LV�SRVLWLYH��

���7KH� FRUUHODWLRQ� EHWZHHQ� 3HUFHLYHG�
4XDOLW\� DQG� 3XUFKDVLQJ� 'HFLVLRQ� LV�
VLJQLILFDQW�� WKH� FRUUHODWLRQ� LV� ������
LQGLFDWHV� DV� VWURQJ�� 7KH� QDWXUH� RI �
FRUUHODWLRQ�LV�SRVLWLYH��

���7KH� FRUUHODWLRQ� EHWZHHQ� %UDQG�
$ZDUHQHVV�DQG�3XUFKDVLQJ�'HFLVLRQ�

LV�VLJQLILFDQW��WKH�FRUUHODWLRQ�LV�������
LQGLFDWHV� DV� VWURQJ�� 7KH� QDWXUH� RI �
FRUUHODWLRQ�LV�SRVLWLYH��

���7KH� FRUUHODWLRQ� EHWZHHQ� %UDQG�
$VVRFLDWLRQ� DQG� 3XUFKDVLQJ�
'HFLVLRQ� LV� VLJQLILFDQW�� WKH�
FRUUHODWLRQ� LV� ������ LQGLFDWHV� DV�
VWURQJ��7KH�QDWXUH�RI �FRUUHODWLRQ� LV�
SRVLWLYH��

���7KH� FRUUHODWLRQ� EHWZHHQ� %UDQG�
/R\DOW\� DQG� 3XUFKDVLQJ�'HFLVLRQ� LV�
VLJQLILFDQW�� WKH� FRUUHODWLRQ� LV� ������
LQGLFDWHV� DV� VWURQJ�� 7KH� QDWXUH� RI �
FRUUHODWLRQ�LV�SRVLWLYH��

7DEOH� �� DOVR� VXJJHVWHG� WKDW� WKHUH� ZDV� QR�
PXOWLFROOLQHDULW\�DPRQJ�WKH�YDULDEOHV�VLQFH�
WKH� VWUHQJWK�RI � WKH�FRUUHODWLRQ� IURP�HDFK�
YDULDEOHV�DUH�EHORZ�������ZKLFK�PHDQV�WKH�
GDWD� DUH� SURSHU� WR� EH� XVHG� IRU� IXUWKHU�
UHVHDUFK���

�
%LQRPLDO�/RJLVWLF�5HJUHVVLRQ�
0RGHO�3UHFLVLRQ�
�
7DEOH�����
&ODVVLILFDWLRQ�7DEOH�$GGLQJ�$OO�,QGHSHQGHQW�9DULDEOHV�

&ODVVLILFDWLRQ�7DEOHD�

�

2EVHUYHG�

3UHGLFWHG�

� 3'9�

3HUFHQWDJH�
&RUUHFW�

� /RZ�
,QYROYHPHQW�

+LJK�
,QYROYHPHQW�

6WHS��� 3'9� /RZ�,QYROYHPHQW� ��� �� �����

+LJK�,QYROYHPHQW� �� ���� �����

2YHUDOO�3HUFHQWDJH� � � �����

D��7KH�FXW�YDOXH�LV������ � � �

6RXUFH���3ULPDU\�'DWD�²�6366�
�
7DEOH��� VKRZV� WKDW� WKH�RYHUDOO�SHUFHQWDJH�
DIWHU� DGGLQJ� DOO� LQGHSHQGHQW� YDULDEOH�
�������������  � ������� 7KH� PRGHO� FDQ�
DFFXUDWHO\� SUHGLFW� EHWZHHQ� WZR�
GLFKRWRPRXV� RXWFRPHV� �+LJK�

,QYROYHPHQW� DQG� /RZ� ,QYROYHPHQW�� E\�
������� 7KH� KLJKHU� SHUFHQWDJH� WKH� KLJKHU�
WKH�SUHFLVLRQ�RI � WKH�PRGHO�ZLOO�EH��%DVHG�
RQ�WKH�7DEOH����PDMRULW\�RI �WKH�UHVSRQGHQWV�
RI �WKLV�UHVHDUFK�ZHUH�KLJKO\�LQYROYHG�LQ�WKH�
SXUFKDVLQJ�GHFLVLRQV�RI �LPSRUWHG�VKRHV��

�
�
�
�
�
�
�
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���

3VHXGR�5�6TXDUH�
�
7DEOH����
3VHXGR�5�6TXDUH�
�

6WHS� ���/RJ�OLNHOLKRRG� &R[� 	� 6QHOO� 5�
6TXDUH�

1DJHONHUNH�5�6TXDUH�

�� ������D� ����� �����
D�� (VWLPDWLRQ�WHUPLQDWHG�DW�LWHUDWLRQ�QXPEHU���EHFDXVH�SDUDPHWHU�HVWLPDWHV�FKDQJHG�E\�OHVV�WKDQ������
6RXUFH���3ULPDU\�'DWD�²�6366�

�
%DVHG� RQ� WDEOH� ��� &R[� 	� 6QHOO� 5� 6TXDUH�
VXJJHVWV� WKH� YDOXH� RI � ������ ZKHUHDV�
1DJHONHUNH� 5� 6TXDUH� VXJJHVWV� WKH� YDOXH� RI �
������ ZKLFK� LQGLFDWHV� WKH� DELOLW\� RI �
LQGHSHQGHQW� YDULDEOHV� LQ� H[SODLQLQJ� WKH�
GHSHQGHQW�YDULDEOH� LV� LQ� WKH� UDQJH�RI �������

�SHVVLPLVWLF�� WR� ������ �RSWLPLVWLF��� 7KH�
UHPDLQLQJ� ������ �RSWLPLVWLF�� WR� ������
�SHVVLPLVWLF��YDULDWLRQV�LQ�GHSHQGHQW�YDULDEOH�
DUH� GXH� WR� RWKHU� YDULDEOHV� ZKLFK� DUH� QRW�
LQFOXGHG�LQ�WKH�PRGHO��
�

�
*RRGQHVV�RI �)LW�0RGHO�
�
7DEOH����
+RVPHU�DQG�/HPHVKRZ�7HVW�
6WHS� &KL�VTXDUH� GI� 6LJ��
�� ������ �� �����
6RXUFH���3ULPDU\�'DWD�²�6366�
�
7DEOH� �� VXJJHVWV�WKDW� WKH� JRRGQHVV� RI � ILW�
RI �WKH�ORJLVWLF�UHJUHVVLRQ�PRGHO� LV�D�JRRG�

ILW�WR�WKH�GDWD�VLQFH�S �������!�������

�
3DUWLDO�7HVW�
�

7DEOH����
9DULDEOHV�LQ�WKH�(TXDWLRQ�
� %� 6�(�� :DOG� GI� 6LJ�� ([S�%��
6WHS��D� (0:��²�349�� ������ ����� ������� �� ����� �������

&RQVWDQW� ������ ����� ������ �� ����� �����
D��9DULDEOH�V��HQWHUHG�RQ�VWHS����(0:���
6RXUFH���3ULPDU\�'DWD�²�6366�
�

7DEOH� �� VXJJHVWV� WKDW�(OHFWURQLF�:RUG�RI �
0RXWK� �(:0�� VLJQLILFDQWO\� LQIOXHQFHV�
3HUFHLYHG�4XDOLW\��349���(YHU\�DJUHHPHQW�

LQ� WKH� LWHPV� RI � (:0� ZLOO� KDYH� SRVLWLYH�
LPSDFW�RQ�349�E\��������WLPHV��7KHUHIRUH��
+\SRWKHVLV���LV�DFFHSWHG��

�
7DEOH����
9DULDEOHV�LQ�WKH�(TXDWLRQ�
�
� %� 6�(�� :DOG� GI� 6LJ�� ([S�%��
6WHS��D� (0:��²�%:9�� ������ ����� ������� �� ����� ������

&RQVWDQW� ������ ����� ����� �� ����� �����
D��9DULDEOH�V��HQWHUHG�RQ�VWHS����(0:���
6RXUFH���3ULPDU\�'DWD�²�6366
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7DEOH� �� VXJJHVWV� WKDW�(OHFWURQLF�:RUG�RI �
0RXWK� �(:0�� VLJQLILFDQWO\� LQIOXHQFHV�
%UDQG� $ZDUHQHVV� �%:9��� (YHU\�

DJUHHPHQW�LQ�WKH�LWHPV�RI �(:0�ZLOO�KDYH�
SRVLWLYH� LPSDFW� RQ� %:9� E\� ������ WLPHV��
7KHUHIRUH��+\SRWKHVLV���LV�DFFHSWHG��

�
7DEOH����
9DULDEOHV�LQ�WKH�(TXDWLRQ�
�
� %� 6�(�� :DOG� GI� 6LJ�� ([S�%��
6WHS��D� (0:��²%$9�� ������ ����� ������� �� ����� �������

&RQVWDQW� ������� ����� ������� �� ����� �����
D��9DULDEOH�V��HQWHUHG�RQ�VWHS����(0:���
6RXUFH���3ULPDU\�'DWD�²�6366�
�

7DEOH� �� VXJJHVWV� WKDW�(OHFWURQLF�:RUG�RI �
0RXWK� �(:0�� VLJQLILFDQWO\� LQIOXHQFHV�
%UDQG� $VVRFLDWLRQ� �%$9��� (YHU\�

DJUHHPHQW�LQ�WKH�LWHPV�RI �(:0�ZLOO�KDYH�
SRVLWLYH� LPSDFW� RQ�%$9� E\� ������� WLPHV��
7KHUHIRUH��+\SRWKHVLV���LV�DFFHSWHG��

�
7DEOH����
9DULDEOHV�LQ�WKH�(TXDWLRQ�
�
� %� 6�(�� :DOG� GI� 6LJ�� ([S�%��
6WHS��D� (0:��²�%/9�� ������ ����� ������� �� ����� �������

&RQVWDQW� ������� ����� ������� �� ����� �����
D��9DULDEOH�V��HQWHUHG�RQ�VWHS����(0:���
6RXUFH���3ULPDU\�'DWD�²�6366�

�

7DEOH� �� VXJJHVWV� WKDW�(OHFWURQLF�:RUG�RI �
0RXWK� �(:0�� VLJQLILFDQWO\� LQIOXHQFHV�
%UDQG�/R\DOW\� �%/9���(YHU\�DJUHHPHQW� LQ�

WKH� LWHPV� RI � (:0� ZLOO� KDYH� SRVLWLYH�
LPSDFW�RQ�%/9�E\��������WLPHV��7KHUHIRUH��
+\SRWKHVLV���LV�DFFHSWHG��

�
7DEOH�����
9DULDEOHV�LQ�WKH�(TXDWLRQ�
�

� � %� 6�(�� :DOG� GI� 6LJ�� ([S�%��
6WHS��D� 349� ������ ����� ������ �� ����� ������
� %:9� ������ ����� ������� �� ����� �������
� %$9� ������ ����� ������ �� ����� ������
� %/9� ������ ����� ������ �� ����� ������
� &RQVWDQW� ������� ����� ������� �� ����� �����
D���9DULDEOH�V��HQWHUHG�RQ�VWHS����349��%:9��%$9��%/9�
6RXUFH���3ULPDU\�'DWD�²�6366�

�
7DEOH� ��� VXJJHVWV� WKDW� WKH� LQGHSHQGHQW�
YDULDEOHV� KDYH� SDUWLDO� LQIOXHQFH� WRZDUGV�
GHSHQGHQW�YDULDEOH��
��� 6LQFH� WKH� VLJQLILFDQW� YDOXH� RI �
3HUFHLYHG�TXDOLW\�LV�������EHORZ�������
LW� VKRZV� WKDW� 3HUFHLYHG� TXDOLW\� KDV�
SDUWLDO� VLJQLILFDQW� LQIOXHQFH� WRZDUG�

SXUFKDVLQJ� GHFLVLRQ�� 7KHUHIRUH��
+\SRWKHVLV���LV�DFFHSWHG��

��� 6LQFH� WKH� VLJQLILFDQW�YDOXH�RI �EUDQG�
DZDUHQHVV� LV� ����� EHORZ� ������ LW�
VKRZV� WKDW� 3HUFHLYHG� TXDOLW\� KDV�
SDUWLDO� VLJQLILFDQW� LQIOXHQFH� WRZDUG�
SXUFKDVLQJ� GHFLVLRQ�� 7KHUHIRUH��
+\SRWKHVLV���LV�DFFHSWHG��
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���

��� 6LQFH� WKH� VLJQLILFDQW�YDOXH�RI �EUDQG�
DVVRFLDWLRQ� LV� ������ EHORZ� ������ LW�
VKRZV� WKDW� EUDQG� DVVRFLDWLRQ� KDV�
SDUWLDO� VLJQLILFDQW� LQIOXHQFH� WRZDUG�
SXUFKDVLQJ� GHFLVLRQ�� 7KHUHIRUH��
+\SRWKHVLV���LV�DFFHSWHG��
�

��� 6LQFH� WKH� VLJQLILFDQW�YDOXH�RI �EUDQG�
OR\DOW\�LV�������EHORZ������� LW�VKRZV�
WKDW� EUDQG� OR\DOW\� KDV� SDUWLDO�
VLJQLILFDQW� LQIOXHQFH� WRZDUG�
SXUFKDVLQJ� GHFLVLRQ�� 7KHUHIRUH��
+\SRWKHVLV���LV�DFFHSWHG��

2PQLEXV�7HVW��6LPXOWDQHRXV�7HVW��
�

7DEOH�����
2PQLEXV�7HVW�
� � &KL�VTXDUH� GI� 6LJ�

6WHS����� 6WHS� �������� �� �����
� %ORFN� �������� �� �����
� 0RGHO� �������� �� �����
6RXUFH���3ULPDU\�'DWD�²�6366�

�
7KH�RPQLEXV�WHVW�LV�LQWHUSUHWHG�DV�D�WHVW�RI �
WKH�FDSDELOLW\�RI �DOO�SUHGLFWRUV�LQ�WKH�PRGHO�
WR� MRLQWO\� SUHGLFW� WKH� GHSHQGHQW� YDULDEOH��
%DVHG� RQ� WDEOH� ���� WKH�&KL�VTXDUH� VKRZV�
��������RQ���GHJUHH�RI �IUHHGRP��7KH�&KL�
VTXDUH� �������� LV� KLJKHU� WKDQ� &KL�VTXDUH�
GLVWULEXWLRQ�WDEOH�RQ���GHJUHH�RI �IUHHGRP�
��������DQG�ZLWK�D�VLJQLILFDQFH�RI ���������
�������WKHUHIRUH�LW�LV�VXIILFH�WR�UHMHFW�+����,W�
LQGLFDWHV�WKDW�WKH�DGGLWLRQ�RI �LQGHSHQGHQW�
YDULDEOHV� VKRXOG� LQIOXHQFH� VLJQLILFDQWO\� WR�
GHSHQGHQW� YDULDEOH�� 7KHUHIRUH�� WKHUH� LV�
VLPXOWDQHRXV� VLJQLILFDQW� LQIOXHQFH� RI �
3HUFHLYHG� 4XDOLW\�� %UDQG� $ZDUHQHVV��
%UDQG�$VVRFLDWLRQ�� DQG�%UDQG�/R\DOW\�RQ�
3XUFKDVLQJ� 'HFLVLRQ�� 7KHUHIRUH��
+\SRWKHVLV���LV�DFFHSWHG��
�
�

������&RQFOXVLRQV��
�
&RPSDQLHV� DUH� DQ[LRXV�ZKHQ� LW� FRPHV� WR�
VSHQGLQJ� WKHLU� PRQH\� RQ� VRFLDO� PHGLD�
SODWIRUPV��,V�HYHU\�GROODU�VSHQW�RQ�EXLOGLQJ�
RQOLQH� SUHVHQFH� ZRUWK� LW"� 7KH� UHVXOWV� RI �
WKLV� UHVHDUFK� VXJJHVWHG� WKDW� (OHFWURQLF�
:RUG�RI �0RXWK�RU�(�:R0�KDV�D�SRVLWLYH�
LPSDFW�RQ�DOO�GLPHQVLRQV�RI �%UDQG�(TXLW\��
7KH� UHVXOW� RI � WKLV� UHVHDUFK� DIILUPHG� WKH�
UHVXOWV� RI � WKH� SUHYLRXV� VWXGLHV�� VXFK� DV�
%UXKQ� HW� DO�� �������� UHJDUGLQJ� WKH�
UHODWLRQVKLSV� EHWZHHQ�(�:R0�DQG�%UDQG�
(TXLW\�� 7KH� UHVXOWV� DOVR� VXJJHVWHG� WKDW�

RQOLQH�%UDQG�(TXLW\�LQIOXHQFHG�3XUFKDVLQJ�
'HFLVLRQ� LQ� D� ZD\� WKDW� &XVWRPHUV� ZHUH�
PRUH� LQYROYHG� LQ� RYHUDOO� SXUFKDVLQJ�
DFWLYLWLHV��KLJK�LQYROYHPHQW���6LPLODU�WR�WKH�
SUHYLRXV� UHVHDUFKHUV� ��5H]D� -DOLOYDQG� 	�
6DPLHL��������.KDPPDVK�	�*ULIILWKV��������
WKH� UHVHDUFKHUV� XUJH� PDUNHWLQJ� PDQDJHUV�
LPSRUWHG� VKRHV� WR�SD\�PRUH� DWWHQWLRQ�RQ�
WKH�RQOLQH�UHYLHZV���
�
7KH�UHOHYDQFH�RI �WKLV�UHVHDUFK�ZDV�OLPLWHG�
WR�FXVWRPHUV�RI �LPSRUWHG�VKRHV�ZKR�OLYHG�
LQ�%HNDVL��%HNDVL�ZDV�FKRVHQ�D�FRPPXWHU�
FLW\� ZLWK� QRWDEOH� EXVLQHVV� DFWLYLWLHV� DQG�
IRUHLJQ� PDQXIDFWXULQJ� FRPSDQLHV�� 7KLV�
UHVHDUFK�KDV�\HW�VRXJKW� WR�XQGHUVWDQG�WKH�
GLUHFW� UHODWLRQVKLS� EHWZHHQ� (�:R0� ZLWK�
JUHDWHU� FXVWRPHUV·� LQYROYHPHQW� LQ�
SXUFKDVLQJ�DFWLYLWLHV��)XUWKHU� UHVHDUFK�FDQ�
LQYHVWLJDWH� WKH� UHODWLRQVKLS� EHWZHHQ� (�
:R0� DQG� FXVWRPHUV·� LQYROYHPHQW� LQ�
SXUFKDVLQJ�DFWLYLWLHV��
�
�

5HIHUHQFHV�
�
$DNHU��'��$����������%UDQG�H[WHQVLRQV��WKH�

*RRG�� WKH� %DG� DQG� WKH� 8JO\��0,7�
6ORDQ�0DQDJHPHQW�5HYLHZ������6XPPHU���
��������

$DNHU�� '�$�� ��������%XLOGLQJ� 6WURQJ� %UDQGV��
6LPRQ�6FKXVWHU��,6%1��������������
����������
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�

���

%UHQQDQ��5���	�&URIW��5����������7KH�XVH�RI �
VRFLDO�PHGLD� LQ� %�%�PDUNHWLQJ� DQG�
EUDQGLQJ�� $Q� H[SORUDWRU\�
VWXG\��-RXUQDO� RI � &XVWRPHU�
%HKDYLRXU������������������

%UXKQ��0���6FKRHQPXHOOHU��9���	�6FKlIHU��'��
%����������$UH�VRFLDO�PHGLD�UHSODFLQJ�
WUDGLWLRQDO�PHGLD� LQ� WHUPV�RI �EUDQG�
HTXLW\�FUHDWLRQ"��0DQDJHPHQW�5HVHDUFK�
5HYLHZ������������������

'XD�� 6���&KDODO��5���	�6KDUPD��$�� ���������
,QWHUUHODWLRQVKLS� RI � $DNHU·V�
&XVWRPHU� EDVHG� %UDQG� (TXLW\�
'LPHQVLRQV�� 2IIHULQJ� D� PRGHO� WR�
EDQNLQJ� VHFWRU�� $VLDQ� -RXUQDO� RI �
0DQDJHPHQW�5HVHDUFK�����������������

)RXODGLYDQD��)���3DVKDQGL��0��$���+RRPDQ��
$���	�.KDQPRKDPPDGL�� =�� ��������
7KH� (IIHFW� RI � %UDQG� (TXLW\� RQ�
&RQVXPHU�%X\LQJ�%HKDYLRU� LQ� WHUP�
RI � )0&*� LQ� ,UDQ�� ,QWHUGLVFLSOLQDU\�
-RXUQDO� RI � &RQWHPSRUDU\� 5HVHDUFK� LQ�
%XVLQHVV��9RO����1R������

*LUPD�� 0�� �������� ([SORULQJ� &RQVXPHUV�
)RRWZHDU·V�%UDQG�3UHIHUHQFH�DQG�,WV�
$QWHFHGHQWV�EHWZHHQ�DJH�JURXSV�DQG�
JHQGHU�� ,Q� &DVH� RI � GLUH� 'DZD�
DGPLQLVWUDWLRQ��,QWHUQDWLRQDO�-RXUQDO�RI �
6FLHQWLILF�DQG�5HVHDUFK�3XEOLFDWLRQV��������
�����������

*ULPEHHN�� 3��� %U\HU�� )��� %HDPLVK�� :��� 	�
'·1HWWR�� 0�� �������� 8VH� RI � GDWD�
FROODSVLQJ� VWUDWHJLHV� WR� LGHQWLI\� ODWHQW�
YDULDEOHV� LQ� TXHVWLRQQDLUH� GDWD�� 6WUDWHJLF�
PDQDJHPHQW�RI �-XQLRU�DQG�0LGGOH�6FKRRO�
GDWD� RQ� WKH� &+3� TXHVWLRQQDLUH�� 3DSHU�
SUHVHQWHG� DQG� SXEOLVKHG� DV� SDUW� RI �
3URFHHGLQJV� RI � WKH� �UG�� $QQXDO�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
&RJQLWLRQ�� /DQJXDJH� DQG� 6SHFLDO�
(GXFDWLRQ�� *ROG� &RDVW�� 4OG��
$XVWUDOLD��

*XQDZDUGDQH��1� �5�� �������� ,QIOXHQFH�RI �
%UDQG� (TXLW\� WRZDUGV� 3XUFKDVLQJ�
'HFLVLRQ�� $� 6LWXDWLRQ� RQ� 0RELOH�
7HOHFRPPXQLFDWLRQ� 6HUYLFHV� RI � 6UL�
/DQND�� -RXUQDO� RI � 0DUNHWLQJ�
0DQDJHPHQW�����������������

*EJLQGRQHVLD�FRP����������
KWWS���ZZZ�JEJLQGRQHVLD�FRP�HQ�PDQXIDFWXULQJ

�DUWLFOH������LQGRQHVLDBVBIRRWZHDUBLQGXVWU\BF
KDOOHQJLQJBRSSRUWXQLWLHV�SKS�
+DQD\VKD�� -�� �������� 7KH� LPSRUWDQFH� RI �

VRFLDO� PHGLD� DGYHUWLVHPHQWV� LQ�
HQKDQFLQJ�EUDQG�HTXLW\��$�VWXG\�RQ�
IDVW� IRRG� UHVWDXUDQW� LQGXVWU\� LQ�
0DOD\VLD��,QWHUQDWLRQDO� -RXUQDO� RI �
,QQRYDWLRQ�� 0DQDJHPHQW� DQG�
7HFKQRORJ\������������

+DWDPLQDVDE��6��+���2OL\D��(���7RUDEL��=���	�
5RJKDQL��)��6����������6HUYLFH�TXDOLW\�
	� PDUNHWLQJ�� D� SUDFWLFDO� UHODWLRQ��
-RXUQDO� RI � )XQGDPHQWDO� DQG� $SSOLHG�
6FLHQFHV�������������������

,QGRQHVLDLQYHVWPHQW�FRP�� ��������
KWWS���ZZZ�LQGRQHVLD�
LQYHVWPHQWV�FRP�QHZV�WRGD\V�
KHDGOLQHV�JURZWK�RI�LQGRQHVLD�V�VKRH�
H[SRUW�WR�SHUVLVW�LQ������LWHP����"�

.DELUDM�� 6��� 	� 6KDQPXJDQ�� -�� ��������
'HYHORSPHQW� RI � D� FRQFHSWXDO�
IUDPHZRUN�IRU�EUDQG�OR\DOW\��D�HXUR�
PHGLWHUUDQHDQ�SHUVSHFWLYH��-RXUQDO�RI �
%UDQG�0DQDJHPHQW���������������������

.KDPPDVK��0���	�*ULIILWKV��*��+����������
¶$UULYHGHUFL� &,$2�� FRP��
%XRQJLRUQR�%LQJ��FRP·³(OHFWURQLF�
ZRUG�RI�PRXWK� �H:20���
DQWHFHGHQFHV� DQG� FRQVHTXHQFHV��
,QWHUQDWLRQDO� -RXUQDO� RI � ,QIRUPDWLRQ�
0DQDJHPHQW����������������

.RWOHU��3��	�3IRHUWVFK��:����������,QJUHGLHQW�
%UDQGLQJ�� 0DNLQJ� WKH� ,QYLVLEOH� 9LVLEOH��
�����(GLWLRQ��6SULQJHU��

.RWOHU��3��	�$UPVWURQJ��*����������3ULQFLSOHV�
RI � 0DUNHWLQJ�� ��WK� HGLWLRQ�� 8SSHU�
6DGGOH� 5LYHU�� 1-�� 3HDUVRQ� 3UHQWLFH�
+DOO��,6%1���������������

.RWOHU��3��	�.HOOHU��.�/�������� �0DUNHWLQJ�
0DQDJHPHQW� ��� (GLWLRQ�� 3HDUVRQ�
(GXFDWLRQ�,QF��3UHQWLFH�+DOO��

.XPDU�� 1��� 	� *XSWD�� 0�� 9�� ��������
)RRWZHDU�6HFWRU�LQ�,QGLD��$�5ROH�RI �
$GYDQFHG�7HFKQRORJLHV�� ,QWHUQDWLRQDO�
-RXUQDO� RI � 5HVHDUFK�*UDQWKDDOD\DK��
������� ��������� 'RL��
��������]HQRGR��������

/ySH]�� 0��� 	� 6LFLOLD�� 0�� ��������
'HWHUPLQDQWV�RI �(�:20�LQIOXHQFH��
WKH� UROH� RI � FRQVXPHUV
� LQWHUQHW�
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���

H[SHULHQFH��-RXUQDO� RI � WKHRUHWLFDO� DQG�
DSSOLHG� HOHFWURQLF� FRPPHUFH� UHVHDUFK��������
�������

0DOKRWUD��1�.�� ��������0DUNHWLQJ� 5HVHDUFK��
$Q� $SSOLHG� 2ULHQWDWLRQ� ��WK� HGLWLRQ���
8SSHU� 6DGGOH� 5LYHU�� 1-�� 3UHQWLFH�
+DOO�� ,QF�� ,6%1�����������������
,6%1�������������������

0DKROWUD��1��.����������0DUNHWLQJ�5HVHDUFK��
$Q� DSSOLHG� RULHQWDWLRQ� �WK� HGLWLRQ��
3HDUVRQ��

0RVHV��7���*RULSDUWKL��5��.���	�.XPDU��&��
5����������,QIOXHQFH�RI �EUDQG�LPDJH�
RQ� FRQVXPHU� SXUFKDVH� EHKDYLRU�� $�
FRPSDULVRQ� RI � QRUWKHUQ� DQG�
VRXWKHUQ�IRRW�ZHDU�PDUNHWV�LQ�,QGLD��
,QWHUQDWLRQDO� -RXUQDO� RI � 5HVHDUFK� LQ� ,7�
DQG�0DQDJHPHQW����������������

1D]�� )�� �������� :RUG� RI � 0RXWK� DQG� ,WV�
,PSDFW� RQ� 0DUNHWLQJ�� ,QWHUQDWLRQDO�
-RXUQDO� RI � 6FLHQWLILF� 5HVHDUFK� DQG�
3XEOLFDWLRQV��9RO����,VV�����,661������²�
�������

1LJDP��$���	�.KDXVLN��5����������,QIOXHQFH�
RI � EUDQG� HTXLW\� RQ� FXVWRPHU�
SXUFKDVH� GHFLVLRQV�� DQ� HPSLULFDO�
LQYHVWLJDWLRQ� ZLWK� VSHFLDO� UHIHUHQFH�
WR� KDWFKEDFN� FDU� RZQHUV� LQ� FHQWUDO�
KDU\DQD�� ,-&(0� ,QWHUQDWLRQDO� -RXUQDO�
RI � &RPSXWDWLRQDO� (QJLQHHULQJ� 	�
0DQDJHPHQW��9RO�����$SULO������

5H]D� -DOLOYDQG�� 0��� 	� 6DPLHL�� 1�� ��������
7KH� HIIHFW� RI � HOHFWURQLF� ZRUG� RI �
PRXWK�RQ�EUDQG�LPDJH�DQG�SXUFKDVH�
LQWHQWLRQ��$Q�HPSLULFDO� VWXG\� LQ� WKH�
DXWRPRELOH� LQGXVWU\� LQ� ,UDQ��
0DUNHWLQJ�,QWHOOLJHQFH�	�3ODQQLQJ���������
���������

6DUNHU�� 6��� <RXVXI�� 6��� 0RQ]RRU�� 0�=��
��������,QIOXHQFHV�RQ�EUDQG�VHOHFWLRQ�
GHFLVLRQV� RI � VWDSOH� JRRGV�� $� VWXG\�
RQ�WRRWKSDVWH���XVHUV�RI �.KXOQD�FLW\��
-RXUQDO�RI �:RUOG�(FRQRPLF�5HVHDUFK��������
��������

6DYHUL�� (��� 	� /LQJ�� .�� &�� �������� 7KH�
PHGLDWLQJ� HIIHFWV� RI � EUDQG�
DVVRFLDWLRQ�� EUDQG� OR\DOW\�� EUDQG�
LPDJH�� DQG� SHUFHLYHG� TXDOLW\� RQ�
EUDQG�HTXLW\��$VLDQ�6RFLDO�6FLHQFH��������
������

6HYHUL��(���/LQJ��.��&���	�1DVHUPRDGHOL��$��
�������� 7KH� LPSDFWV� RI � HOHFWURQLF�
ZRUG� RI �PRXWK� RQ�EUDQG� HTXLW\� LQ�
WKH� FRQWH[W� RI � VRFLDO� PHGLD��
,QWHUQDWLRQDO� -RXUQDO� RI � %XVLQHVV� DQG�
0DQDJHPHQW������������

6HNDUDQ�� 8PD� 	� %RXJLH�� 5RJHU� ��������
5HVHDUFK�0HWKRGV�IRU�%XVLQHVV���WK�(GLWLRQ��
:HVW�6XVVH[��-RKQ�:LOH\�	�6RQV�/WG��
,6%1��������������������

6HNDUDQ��8���	�%RXJLH��5�� ��������5HVHDUFK�
PHWKRGV� IRU� EXVLQHVV� ²� $� VNLOO� EXLOGLQJ�
DSSURDFK�� �WK� HGLWLRQ�� :HVW� 6XVVH[��
8QLWHG�.LQJGRP��-RKQ�:LOH\�	�6RQV��
,6%1���������������������

6LQJK��5�� ��������)DFWRUV�$IIHFWLQJ�%UDQG�
/R\DOW\�LQ�WKH�)RRWZHDU�,QGXVWU\²$�
6WXG\� RI � /XGKLDQD�
'LVWULFW��,QWHUQDWLRQDO� -RXUQDO� RI �
5HVHDUFK²*UDQWKDO\D�������������

6WHLQJULPVVRQ��%HUJVVRQ��*���$UQILQQVVRQ��
-��� 	� 7KRUPDU�� +�� �������� ,Q�9LWUR�
.LOOLQJ�RI �&DQGLGD�$OELFDQV�E\�)DWW\�
$FLFV� DQG� 0RQRJO\FHULGHV��
$QWLPLFURE��$JHQW�&KHPRWKHU��1R������

7RQJ�� ;��� 	� +DZOH\�� -�� 0�� ��������
0HDVXULQJ� FXVWRPHU�EDVHG� EUDQG�
HTXLW\�� HPSLULFDO� HYLGHQFH� IURP� WKH�
VSRUWVZHDU�PDUNHW� LQ� &KLQD�� -RXUQDO�
RI �3URGXFW�	�%UDQG�0DQDJHPHQW���������
���������

7RSEUDQG�DZDUG�FRP�� ��������
KWWS���ZZZ�WRSEUDQG�DZDUG�FRP�WRS�EUDQG�
VXUYH\�VXUYH\�
UHVXOW�WRSBEUDQGBLQGH[B����BIDVHB��
8OIDW��6���0X]DIIDU��$���	�6KRDLE��0����������

7R� H[DPLQH� WKH� DSSOLFDWLRQ� DQG�
SUDFWLFDOLW\� RI � DDNHUV·� EUDQG� HTXLW\�
PRGHO� LQ� UNHDWLRQ� ZLWK� UHFXUUHQW�
SXUFKDVHV� GHFLVLRQ� IRU� LPSRUWHG�
EHDXW\� FDUH� SURGXFWV� �D� VWXG\� RI �
IHPDOH� FXVWLPHU·V� RI � 3DNLVWDQ���
(XURSHDQ� -RXUQDO� RI � %XVLQHVV� DQG��
0DQDJHPHQW������������������

<DVDY�� 6�� �������� 7KH� LPSDFW� RI � GLJLWDO�
WHFKQRORJ\� RQ� FRQVXPHU� SXUFKDVH�
EHKDYLRU�� 7KH� -RXUQDO� RI � )LQDQFLDO�
3HUVSHFWLYHV��)LQ7HFK��9RO�����,VV�����(<�
*OREDO�)LQDQFLDO�6HUYLFHV�,QVWLWXWH��


