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6RFLR�'HPRJUDSKLF� DQG�&OLQLFDO� 3URILOH� RI� %UHDVW� &DQFHU� 3DWLHQWV� LQ� %HQLQ�
&LW\��1LJHULD�

2OXGDUH�)RODMLPL�$GH\HPL���*RGZLQ�(QRVDNKDUH�2NXQJERZD���2VHVRJLH�8VXDOH�2JEHLGH��

$%675$&7��� � �

%DFNJURXQG��$OWKRXJK�EUHDVW�FDQFHU�LV�UHSRUWHG�DV�WKH�FRPPRQHVW�FDQFHU�LQ�ZRPHQ��WKHUH�LV�D�GHDUWK�RI�
OLWHUDWXUH�DQG�UHVHDUFK�FRQFHUQLQJ�SDWLHQW�SURILOH�DQG�XWLOL]DWLRQ�RI�KRVSLWDO�UDGLR�WKHUDSHXWLF�VHUYLFHV���
$LP��7KH�DLP�RI� WKH�VWXG\�ZDV�WR�GRFXPHQW� WKH�NQRZOHGJH�RI�VRFLR�GHPRJUDSKLF�SURILOH�DQG�FOLQLFDO�
SDWWHUQ�ZKLFK�LV�D�UHTXLUHPHQW�IRU�FRQWURO�PHDVXUHV�DQG�DSSURSULDWH�WUHDWPHQW�RI�FDQFHUV���
0HWKRG��7KLV�ZDV�D�UHWURVSHFWLYH�VWXG\�PDGH�XS�RI�����SDWLHQWV�VHHQ�LQ�8QLYHUVLW\�RI�%HQLQ�7HDFKLQJ�
+RVSLWDO� �8%7+�� DQG�XQGHUJRLQJ� WKHLU� UDGLR�WKHUDSHXWLF� FOLQLF� YLVLWV� IRU� EUHDVW� FDQFHU�� 7KH�GDWD�ZDV�
DQDO\VHG�XVLQJ�6WDWLVWLFDO�3DFNDJH�IRU�6RFLDO�6FLHQFHV��6366��YHUVLRQ��������
5HVXOW� DQG�&RQFOXVLRQ�� 7KH� DJH� UDQJHG� EHWZHHQ� ��� �� ��� \HDUV��ZLWK� D�PHDQ� RI� ������ �� ������ \HDUV��
PHGLDQ�RI����\HDUV�DQG�PRGH�RI����\HDUV��2XW�RI�WKHVH�WRWDO�������RI�WKH�EUHDVW�FDQFHUV�ZHUH�ORFDWHG�LQ�
WKH�ULJKW�EUHDVW�DQG�������ZHUH�RQ�WKH�OHIW��ZLWK�LQYDVLYH�GXFWDO�FDUFLQRPD���������DV�WKH�PRVW�FRPPRQ�
KLVWRORJLFDO�W\SH��7KLV�EDVLF�LQIRUPDWLRQ�RQ�VRFLR�GHPRJUDSKLF�DQG�FOLQLFDO�SURILOH�RI�SDWLHQWV�FDQ�KHOS�
SODQ�DQG�RSWLPL]H� WKH�XWLOL]DWLRQ�RI�KRVSLWDO� VHUYLFHV��PRUH�HVSHFLDOO\� LQ�D� UHVRXUFH�SRRU�FRXQWU\� OLNH�
1LJHULD���

.H\ZRUGV��5HWURVSHFWLYH��EUHDVW�FDQFHU��VRFLR�GHPRJUDSKLF�SURILOH��1LJHULDQ�VWXG\�SRSXODWLRQ�

�'HSDUWPHQW� RI� 5DGLRWKHUDS\� DQG� &OLQLFDO�
2QFRORJ\�� 8QLYHUVLW\� RI� %HQLQ� 7HDFKLQJ�
+RVSLWDO��%HQLQ�&LW\
�'HSDUWPHQW� RI� 5DGLRJUDSK\� DQG� 5DGLDWLRQ�
6FLHQFH��8QLYHUVLW\�RI�%HQLQ��%HQLQ�&LW\
�'HSDUWPHQW� RI� 5DGLRORJ\�� 8QLYHUVLW\� RI� %HQLQ�
7HDFKLQJ�+RVSLWDO��%HQLQ�&LW\

&RUUHVSRQGLQJ�$XWKRU�
(�PDLO��ROXGDUH�DGH\HPL#XQLEHQ�HGX���
3KRQH�QXPEHU�����������������

$FFHVV�WKLV�DUWLFOH�RQOLQH

4XLFN5HVSRQVH�&RGH

ZHEVLWH�ZZZ�ERUQRPHGLFDOMRXUQDO�FRP

'2,�����������ERPM�ERPMB���B��

,QWURGXFWLRQ�
%UHDVW� FDQFHU� LV� WKH� FRPPRQHVW� PDOLJQDQF\�
DIIHFWLQJ� ZRPHQ� ZRUOGZLGH�� VHFRQG� RQO\� WR�
FHUYLFDO� FDUFLQRPD����� 7KH� LQFLGHQFH� UDWH� YDULHV�
ZRUOGZLGH�UDQJLQJ�IURP����SHU���������LQ�FHQWUDO�
$IULFD� WR����SHU��������� LQ�:HVWHUQ�(XURSH�� ,W� LV�
UHSRUWHG� WR� EH� ����� SHU� �������� LQ� ,EDGDQ��
1LJHULD��� 7KH� DYHUDJH� DQQXDO� FUXGH� LQFLGHQFH�

UDWH��&5��DQG�WKH�DJH�VWDQGDUGL]HG�LQFLGHQFH�UDWH�
�$65��IRU�EUHDVW�FDQFHU�LQ�%HQLQ�&LW\�ZDV������SHU�
��������DQG������SHU���������UHVSHFWLYHO\���,W�LV�WKH�
PRVW�IUHTXHQW�FDXVH�RI�FDQFHU�GHDWK�LQ�ZRPHQ�LQ�
ORZ� PLGGOH� LQFRPH� FRXQWULHV� OLNH� 1LJHULD�
���������GHDWKV��������WRWDO�GHDWKV����7KH�EXUGHQ�
RI� EUHDVW� FDQFHU� LV� KXJH�� FDXVLQJ� ����� PLOOLRQ�
GLVDELOLW\�DGMXVWHG� SDWLHQW� OLYHV� LQ� ������ ����
RFFXUUHG� LQ� GHYHORSLQJ� FRXQWULHV�� ZKLOH� ����
RFFXUUHG�LQ�GHYHORSHG�FRXQWULHV��7KHUHIRUH��WKHUH�
DUH� YDULRXV� UHVHDUFKHV� LQWR� WKH� DHWLRORJ\�� VRFLR�
GHPRJUDSKLF� SDWWHUQV�� NQRZOHGJH� DWWLWXGH� DQG�
SUDFWLFH� RI� EUHDVW� H[DPLQDWLRQ� DQG� WUHDWPHQW�
PRGDOLWLHV� IRU� PDQDJHPHQW� RI� ZRPHQ� ZLWK�
EUHDVW�FDQFHU���

6HYHUDO�DHWLRORJLFDO�IDFWRUV�IRU�EUHDVW�FDQFHU�KDYH�
EHHQ�LGHQWLILHG�E\�HSLGHPLRORJLFDO�VWXGLHV�DQG�LW�
LV� UHSRUWHG� WR�EH�UDUH�EHIRUH� WKH�DJH�RI����\HDUV��
7KHUHDIWHU� WKH� LQFLGHQFH� GRXEOHV� HYHU\� ��� \HDUV�
DIWHU� WKH� DJH� RI� ��� \HDUV� XQWLO� PHQRSDXVH�����
*HQHWLF� SUHGLVSRVLWLRQ� DFFRXQWV� IRU� DURXQG� ����
RI� IHPDOH� EUHDVW� FDQFHU� DQG� ���� RI�PDOH� EUHDVW�
FDQFHU��� 3UHYLRXV� EHQLJQ� EUHDVW� OHVLRQ� LV�
DVVRFLDWHG� ZLWK� D� IRXU�IROG� LQFUHDVH� LQ� ULVNRI�
EUHDVW� PDOLJQDQF\�� 7KH� XVH� RI� XQRSSRVHG�
RHVWURJHQ� LQ� KRUPRQH� UHSODFHPHQW� WKHUDS\� IRU�
������\HDUV�LV�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�RI�
GHYHORSLQJ�EUHDVW�FDQFHU���
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2WKHU� ULVN� IDFWRUV� DUH� H[SRVXUH� WR� LRQL]LQJ�
UDGLDWLRQ��KLJK�GLHWDU\�IDW�LQWDNH�DQG�KLJK�DOFRKRO�
FRQVXPSWLRQ�������

7KH�PRVW� LPSRUWDQW� IDFWRU� WR� UHGXFLQJ�PRUWDOLW\�
DQG� PRUELGLW\� IURP� EUHDVW� FDQFHU� LV� HDUO\�
GLDJQRVLV� DQG� WUHDWPHQW� ZKHQHYHU� WKLV� LV�
SRVVLEOH��� (DUO\� FOLQLFDO� GLDJQRVLV� UHGXFHV� WKH�
SDWLHQWV·� GLVWUHVV� DQG� DLGV� LQ� HIIHFWLYH� WUHDWPHQW�
SODQ� XVLQJ� VXUJHU\�� FKHPRWKHUDS\�� KRUPRQDO�
WKHUDS\�� WDUJHWHG� WKHUDS\� XVLQJ� PRQRFORQDO�
DQWLERGLHV� �7UDVWX]XPDE��� UDGLRWKHUDS\� RU�
SDOOLDWLYH�VXSSRUWLYH� FDUH� LQ� ODWH� SUHVHQWDWLRQ��
%LRSV\�RI�EUHDVW� OHVLRQV�VKRXOG�EH�FDUULHG�RXW�DV�
VRRQ� DV� LQGLFDWHG� IRU� KLVWR�SDWKRORJLFDO�
DVVHVVPHQW�WR�UXOH�RXW�PDOLJQDQFLHV�������

,Q� 1LJHULD�� D� UHDVRQDEOH� SURSRUWLRQ� RI� WKH�
SRSXODWLRQ� OLYH� EHORZ� WKH�SRYHUW\� OLQH�� WKH\� DUH�
QHLWKHU� DZDUH� QRU� KDYH� DFFHVV� WR� EUHDVW� FDQFHU�
VFUHHQLQJ�� GLDJQRVLV�� DQG� WUHDWPHQW� IDFLOLWLHV��
)XUWKHUPRUH�� GHVSLWH� EUHDVW� FDQFHU� EHLQJ� D�
OHDGLQJ�FDXVH�RI�FDQFHU�PRUWDOLW\� LQ� WKH�FRXQWU\��
DFFRXQWLQJ�IRU�������RI�DOO�FDQFHU�UHODWHG�GHDWKV�
LQ� 1LJHULD��� WKHUH� KDV� EHHQ� QR� V\QFKURQL]HG�
QDWLRQDO� LQLWLDWLYH� IURP�SXEOLF� KHDOWK� DXWKRULWLHV�
RQ� WKLV� VWDWLVWLF�� $� VWXG\� RQ� WKH�
VRFLRGHPRJUDSKLF� SURILOH� DQG� FOLQLFDO� SURILOH� LV�
WKH� ILUVW� VWHS� LQ� SODQQLQJ� FRQWURO� PHDVXUHV� DQG�
WUHDWPHQW� IDFLOLWLHV��+HQFH�� LQ� OLJKW�RI� WKH�DERYH��
WKH� SUHVHQW� VWXG\� ZDV� SODQQHG� WR� VWXG\� WKH�
VRFLRGHPRJUDSKLF� DQG� FOLQLFDO� SURILOH� RI� EUHDVW�
FDQFHU� SDWLHQWV� YLVLWLQJ� D� WHUWLDU\� KHDOWK� FDUH�
FHQWUH�LQ�%HQLQ�&LW\��1LJHULD��

0DWHULDOV�DQG�0HWKRGRORJ\�
7KH�VWXG\�ZDV�D�UHWURVSHFWLYH�VWXG\�RI�����EUHDVW�
FDQFHU� SDWLHQWV� YLVLWLQJ� WKH� UDGLRWKHUDS\�
GHSDUWPHQW� RI� WKH�8QLYHUVLW\� RI� %HQLQ�7HDFKLQJ�
+RVSLWDO��8%7+���3DWLHQWV�ZHUH�VHHQ�DQG�WUHDWHG�
IROORZLQJ� UHIHUUDO� WR� 8%7+� IURP� QHLJKERXULQJ�
KRVSLWDOV�DQG�DFURVV�WKH�VL[�JHR�SROLWLFDO�]RQHV�RI�
1LJHULD�� 7KH� UDGLRWKHUDS\� GHSDUWPHQW� LV�
HTXLSSHG� ZLWK� D� PXOWL�PRGDO� OLQHDU� DFFHOHUDWRU�
�/,1$&�� ZLWK� WZR� SKRWRQV� HQHUJ\� ��P9� DQG�
��P9��DQG�ILYH�HOHFWURQ�HQHUJ\�FDSDELOLWLHV��7KLV�
LV� DVVRFLDWHG� ZLWK� D� FRPSXWHG� WRPRJUDSK\�
VLPXODWRU� �&7�6LP��� D� FRPSXWHUL]HG� WUHDWPHQW�
SODQQLQJ� V\VWHP� �736�� DQG� D� IXOO\� IXQFWLRQDO�
PRXOG�URRP���

$OO� DYDLODEOH� UDGLRWKHUDS\� FDVH� QRWHV� DQG�
WUHDWPHQW� UHFRUGV� RI� FDQFHU� SDWLHQWV� DWWHQGHG� WR�
DW� WKH� GHSDUWPHQW� IURP� -DQXDU\� ��� ����� WR�

'HFHPEHU� ���� ����� ZHUH� UHWULHYHG� IURP� WKH�
UHFRUGV� GHSDUWPHQW� RI� WKH� KRVSLWDO�� 'DWD�
LQFOXGLQJ� SDWLHQWV·� VRFLR�GHPRJUDSKLF�
LQIRUPDWLRQ�DQG�FOLQLFDO�GLDJQRVLV�LQFOXGLQJ�DJH��
PDULWDO�VWDWXV��WUHDWPHQW�KLVWRU\��VWDJH�RI�GLVHDVH��
FR�PRUELGLWLHV� DW� SUHVHQWDWLRQ� ZHUH� H[WUDFWHG�
LQWR�D�0LFURVRIW�([FHO�VSUHDG�VKHHW���

6WDWLVWLFDO�$QDO\VLV�
7KH� VWXG\� HPSOR\HG� WKH� XVH� RI� GHVFULSWLYH�
VWDWLVWLFV� VXFK� DV� PHDQ�� VWDQGDUG� GHYLDWLRQ� IRU�
FRQWLQXRXV� YDULDEOHV� DV� ZHOO� DV� IUHTXHQF\� DQG�
SHUFHQWDJHV� IRU� FDWHJRULFDO� YDULDEOHV�� 7KH� GDWD�
ZDV�DQDO\VHG�XVLQJ�6WDWLVWLFDO�3DFNDJH�IRU�6RFLDO�
6FLHQFHV��6366��YHUVLRQ�������&KLFDJR��,/��86$���

5HVXOWV��
7ZR� KXQGUHG� DQG� ILIW\�VHYHQ� FDVH� ILOHV� DQG�
WUHDWPHQW� FDUGV� RI� FDQFHU� SDWLHQWV� DWWHQGLQJ� WKH�
5DGLRWKHUDS\� GHSDUWPHQW�� 8QLYHUVLW\� RI� %HQLQ�
7HDFKLQJ�+RVSLWDO��%HQLQ�&LW\�EHWZHHQ������DQG�
�����ZHUH� UHYLHZHG��7KH� DJH�GLVWULEXWLRQ�RI� WKH�
SDWLHQWV�LV�VKRZQ�LQ�7DEOH�����

$OO� WZR� KXQGUHG� DQG� ILIW\�VHYHQ� SDWLHQWV� DJHG�
EHWZHHQ� ��� DQG� ��� \HDUV� UHFUXLWHG� LQ� WKH� VWXG\�
ZHUH�IHPDOHV��7KH�DJH�JURXS�������\HDUV�RU�ILIWK�
GHFDGH� RI� OLIH� UHFRUGHG� WKH�KLJKHVW� IUHTXHQF\�RI�
��� �������� DQG� WKH� PHDQ� DJH� ZDV� ����� ������
\HDUV��PHGLDQ�RI�����UDQJH��������\HDUV�DQG�PRGH�
RI� ��� \HDUV�� 3DWLHQWV� \RXQJHU� WKDQ� WKLUW\� \HDUV�
FRQWULEXWHG� ����� RI� EUHDVW� FDQFHU� WR� WKH� VWXG\�
SRSXODWLRQ��

7KH� GLVWULEXWLRQ� RI� FDQFHU� VWDJLQJ� DV� VKRZQ� LQ�
7DEOH� �� UHSRUWHG� WKDW� ���� �������� RI� WKH� EUHDVW�
FDQFHUV�DUH�VWDJH�,,,��ZKLOH�����������DUH�VWDJH�,,��
WKHUH� ZDV� QR� UHSRUWHG� FDVH� RI� VWDJH� ,� EUHDVW�
FDQFHU�LQ�WKH�VWXG\��

7KH� GLVWULEXWLRQ� RI� WXPRXU� VLWHV� LQ� WKH� VWXG\�
SRSXODWLRQ�DV�VKRZQ�LQ�ILJXUH���UHSRUWHG�WKDW�����
��������RI� WKH�EUHDVW� FDQFHUV�ZHUH� ORFDWHG� LQ� WKH�
OHIW�EUHDVW��ZKLOH�������������ZHUH� ORFDWHG� LQ� WKH�
ULJKW� EUHDVW� DQG� �� ������� ZHUH� ELODWHUDO� EUHDVW�
FDQFHUV���

7KH� GLVWULEXWLRQ� RI� WKH� FRPPRQ� VLWHV� RI�
PHWDVWDVLV� ZLWK� EUHDVW� FDQFHU� VKRZHG� WKDW� WKH�
PRVW�FRPPRQ�VLWH�ZDV�WKH�D[LOOD�LQ����FDVHV��WKHQ�
WKH� YHUWHEUDO� VSLQH� LQ� �� FDVHV� DQG� WKH� OHDVW� VLWH�
ZDV�WKH�EUDLQ�LQ�D�VLQJOH�FDVH�UHSRUW�DV�VKRZQ�LQ�
ILJXUH����

����$GH\HPL�2)�HW�DO�
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)LJXUH� �� GRFXPHQWV� WKH� GLVWULEXWLRQ� RI� WKH�
GLIIHUHQW� KLVWRORJLFDO� W\SHV� RI� EUHDVW� FDQFHU� DQG�
LQYDVLYH� GXFWDO� FDUFLQRPD� �,'&�� ZDV� WKH� PRVW�
FRPPRQ� ZLWK� ���� �������� DQG� IROORZHG� E\�
LQYDVLYH�OREXODU�FDUFLQRPD��,/&��ZLWK����������DV�

GRFXPHQWHG� LQ� WKLV�VWXG\��7KH�RWKHU�KLVWRORJLFDO�
W\SHV�LQFOXGH�3DJHW·V�GLVHDVH�RI�WKH�QLSSOH��3'1��
������ OREXODU� FDUFLQRPD� LQ�VLWX� �/&,�� ������
DGHQRLG� F\VWLF� FDUFLQRPD� �$&&�� ������ DQG�
LQIODPPDWRU\�EUHDVW�FDQFHU��,%&��������

7DEOH����$JH�GLVWULEXWLRQ�RI�����IHPDOH�SDWLHQWV�ZLWK�EUHDVW�FDQFHU�LQ�WKH�VWXG\�SRSXODWLRQ�
$JH�*URXS��<HDUV�� )UHTXHQF\��Q�� 3HUFHQWDJH�����

���²���� �� ����
���²���� ��� �����
���²���� ��� �����
���²���� ��� �����
���²���� ��� �����
���²���� �� ����

���� �� ����
727$/� ���� ������
0HDQ�$JH�

����������������5DQJH�

������ �������\HDUV�

�������������²����\HDUV�

7DEOH����&DQFHU�6WDJLQJ�GLVWULEXWLRQ�RI�����IHPDOH�SDWLHQWV�ZLWK�EUHDVW�FDQFHU�LQ�WKH�VWXG\�SRSXODWLRQ�

6WDJLQJ� )UHTXHQF\� 3HUFHQWDJH�
,� �� ����
,,� ��� ����
,,,� ���� �����

)LJXUH����3LH�FKDUW�VKRZLQJ�WKH�XQLODWHUDO�DQG�ELODWHUDO�GLVWULEXWLRQ�RI�WKH�EUHDVW�FDQFHU��

6RFLR�'HPRJUDSKLF�DQG�&OLQLFDO�3URILOH�RI�%UHDVW�&DQFHU�3DWLHQWV�LQ�%HQLQ�&LW\�
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$[LOOD��
�����

6SLQH��
�����

%UDLQ������

$[LOOD 6SLQH %UDLQ

)LJXUH����3LH�FKDUW�VKRZLQJ�WKH�GLVWULEXWLRQ�RI�WKH�FRPPRQ�VLWHV�RI�PHWDVWDVLV�IURP�WKH�EUHDVW�FDQFHU�

)LJXUH����%DU�FKDUW�VKRZLQJ�WKH�IUHTXHQF\�RI� WKH�KLVWRORJLFDO� W\SHV�RI� WKH�EUHDVW�FDQFHU� LQ� WKLV�VWXG\�
PDGH�XS�RI�LQYDVLYH�GXFWDO�FDUFLQRPD��,'&���LQYDVLYH�OREXODU�FDUFLQRPD��,/&���3DJHW·V�GLVHDVH�RI�WKH�
QLSSOH��3'1���/REXODU�FDUFLQRPD�LQ�VLWX��/&,���DGHQRLG�F\VWLF�FDUFLQRPD��$&&���LQIODPPDWRU\�EUHDVW�
FDQFHU��,%&���

'LVFXVVLRQ�
0RUELGLW\� DQG�PRUWDOLW\� IURP� EUHDVW� FDQFHU� KDV�
UHDFKHG� JOREDO� FRQFHUQ� DQG� RI� HSLGHPLF�
SURSRUWLRQ���7KHUH�LV�GRFXPHQWHG�HYLGHQFH�RI�WKH�
FRQVLGHUDEOH�YDULDWLRQ�LQ� WKH�JHRJUDSKLFDO�� UDFLDO�
DQG� HWKQLF� GLVWULEXWLRQ� RI� EUHDVW� FDQFHU�� ,Q� WKLV�

VWXG\��WZR�KXQGUHG�DQG�ILIW\�VHYHQ�SDWLHQWV�ZHUH�
UHFUXLWHG� DQG� WKH� SHDN� DJH� RI� RFFXUUHQFH� ZDV�
EHWZHHQ�������\HDUV�RU�ILIWK�GHFDGH�RI�OLIH�����RU�
�������� PHDQ� DJH� ZDV� ������ � ������ \HDUV� ZLWK�

$GH\HPL�2)�HW�DO�
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DJH�UDQJH�RI����²����\HDUV��3DWLHQWV�\RXQJHU�WKDQ�
WKLUW\�\HDUV� FRQWULEXWHG������RI� EUHDVW� FDQFHU� WR�
WKH� VWXG\� SRSXODWLRQ� �7DEOH� ���� 7KLV� ILQGLQJ�
FRUURERUDWHG� SUHYLRXV� UHVHDUFK� ZKLFK� VKRZHG�
WKDW� EUHDVW� FDQFHU� ZDV� PRUH� FRPPRQ� LQ� WKH�
PLGGOH� DQG� ROGHU� DJH� JURXSV� WKDQ� LQ� \RXQJHU�
ZRPHQ���,Q�D�VWXG\�GRQH�LQ�6DJDPX��1LJHULD��WKH�
SHDN�DJH�RI�RFFXUUHQFH�ZDV�EHWZHHQ�������\HDUV�
ZLWK�PHDQ�DJH�RI�����\HDUV��$GLVD�HW�DO���UHSRUWHG�
D�SHDN�LQFLGHQFH�DJH�RI�������\HDUV��ZKLOH�2NRELD�
DQG� 2VLPH��� LQ� WKHLU� VWXG\� GRFXPHQWHG� D� SHDN�
LQFLGHQFH�DW�������\HDUV·�DJH�JURXS��DJH�UDQJH�RI�
��� WR� ��� \HDUV� DQG� PHDQ� DJH� RI� ��� \HDUV��
+RZHYHU�� WKH� YDOXH� ZDV� ORZHU� WKDQ� VWXGLHV� LQ�
&DXFDVLDQ� ZKLFK� UHSRUWHG� EUHDVW� FDQFHU� LQ�
ZRPHQ�ROGHU�WKDQ����\HDUV���

:H�UHYLHZHG�����FDVH�ILOHV�DQG�WUHDWPHQW�FDUGV�RI�
FDQFHU� SDWLHQWV� EHWZHHQ� ����� DQG� ����� ZKLFK�
ZHUH�DOO�IHPDOHV�RI�GLIIHUHQW�DJH�JURXSV�ZKLFK�LV�
LQ� FRQIRUPLW\� ZLWK� GRFXPHQWDWLRQ� WKDW� EUHDVW�
FDQFHU� LV� PRUH� FRPPRQ� DPRQJ� IHPDOHV�� 7KHUH�
ZDV�QR�GRFXPHQWDWLRQ�RI�D�VLQJOH�PDOH�SDWLHQW�LQ�
WKH�FXUUHQW�VWXG\��7KH�ILQGLQJ�LQ�WKLV�VWXG\�PD\�
EH�GXH�WR�D�QXPEHU�RI�IDFWRUV�VXFK�DV�ULVN�IDFWRUV��
JHRJUDSKLFDO� GLVWULEXWLRQ�� SUHYDOHQFH� DQG�
ZLOOLQJQHVV� RI� WKH� PDOHV� WR� SUHVHQW� DW� KRVSLWDO��
7KH� FRPPRQ� EHOLHI� DPRQJ� 1LJHULDQV� LV� WKDW�
EUHDVW� FDQFHU� LV� RQO\� D� GLVHDVH� RI� ZRPHQ� DQG�
FDQQRW�DIIHFW�PHQ��6HFRQGO\��WKH�DIIHFWHG�PHQ�GR�
QRW� VHHN� PHGLFDO� WUHDWPHQW� IRU� EUHDVW� WXPRXU�
HDUO\� GXH� WR� SRRU� NQRZOHGJH�� +RZHYHU�� EUHDVW�
FDQFHU� LV� UDUH� LQ� PHQ� DQG� DFFRXQWV� IRU�
DSSUR[LPDWHO\����RI�DOO�FDVHV�RI�EUHDVW�FDQFHU������
2QH�KXQGUHG�DQG�WKLUW\�ILYH�FDVHV���������RI�WKH�
EUHDVW� FDQFHUV� ZHUH� ORFDWHG� LQ� WKH� OHIW� EUHDVW��
ZKLOH�������������ZHUH�ORFDWHG�LQ�WKH�ULJKW�EUHDVW�
DQG� �� ������� ZHUH� ELODWHUDO� EUHDVW� FDQFHUV�� 7KH�
SDWLHQWV� ZHUH� DJHG� ��� \HDUV�� ��� \HDUV� DQG� ���
\HDUV� UHVSHFWLYHO\�ZLWK� ELODWHUDO� EUHDVW� FDQFHU� DW�
SUHVHQWDWLRQ� DQG� WZR� SDWLHQWV� ���� \HDUV� DQG� ���
\HDUV�� DOUHDG\� KDG�PHWDVWDVLV� WR� WKH� VSLQH�� 7KLV�
FRUURERUDWHV� ILQGLQJV� UHSRUWHG� E\� 2NRELD� DQG�
2VLPH���ZKLFK�GRFXPHQWHG�WKDW�������RI�FDVHV�RI�
EUHDVW�FDQFHUV�ZHUH�ORFDWHG�LQ�WKH�OHIW�EUHDVW�DQG�
������ZHUH� ORFDWHG� LQ� WKH� ULJKW� EUHDVW�� %LODWHUDO�
EUHDVW�FDQFHU��ZKLFK�FDQ�RFFXU�V\QFKURQRXVO\�RU�
PHWDFKURQRXVO\�� RFFXUV� PRUH� FRPPRQO\� LQ�
&DXFDVLDQ�DQG�KDV�DQ�RYHUDOO�LQFLGHQFH�RI�������
RI� RSHUDEOH� EUHDVW� FDQFHU�� 7KH� ELODWHUDO� EUHDVW�
LQYROYHPHQW� LQ� WKLV� VWXG\�ZDV� ORZHU� ��� SDWLHQWV�
RU�������WKDQ�&DXFDVLDQ�UHSRUWV�������

7KH� GLIIHUHQW� VLWHV� RI� EUHDVW� FDQFHU� PHWDVWDVLV�
UHSRUWHG�LQ�WKLV�FXUUHQW�VWXG\�DUH�GRFXPHQWHG�LQ�
)LJXUH� �� DQG� WKH� FRPPRQ� VLWHV� ZHUH� WKH� VSLQH�
��������� WKH� EUDLQ� �������� DQG� WKH� D[LOOD� ��������
7KLV� FRUURERUDWHV� WKH� VWXG\� GRQH� E\� 3RSRROD� HW�
DO����RQ�SDWWHUQ�RI�ERQH�PHWDVWDVLV�LQ�EUHDVW�FDQFHU�
ZKLFK� UHSRUWHG� WKH� PRVW� FRPPRQ� VLWH� ZDV� WKH�
VSLQH� ������ DV� D� UHVXOW� RI� KHPDWRJHQRXV� VSUHDG�
WKURXJK�WKH�SOH[XV�RI�YHUWHEUDO�YHLQV�ZKLFK�IRUP�
ULFK� DQDVWRPRWLF� FRQQHFWLRQV� ZLWK� YHLQV� RI� WKH�
VNXOO�� QHFN�� ULEV�� VKRXOGHU� JLUGOH� DQG� YHUWHEUDO�
FROXPQ� DOORZLQJ� UHWURJUDGH� EORRG� IORZ� GXH� WR�
ODFN� RI� YDOYHV�ZLWKLQ� WKHP��$GLVD� HW� DO��� LQ� WKHLU�
UHVHDUFK�GRFXPHQWHG�WKDW�WKH�FRPPRQ�VLWHV�ZHUH�
WKH� OLYHU� ������� OXQJ�SDUHQFK\PD� ������� SOHXUDO�
������ DQG� FRQWUDODWHUDO� EUHDVW� ������� 0HWDVWDWLF�
EUHDVW�FDUFLQRPD� LV�DVVRFLDWHG�ZLWK� ORZ�VXUYLYDO�
UDWH� ZLWK� D� VHYHUH� EXUGHQ� RQ� WKH� SDWLHQW��
KHDOWKFDUH� V\VWHP� DQG� FRXQWU\·V� HFRQRP\��
3RSRROD� HW� DO���� UHSRUWHG� HYLGHQFH� RI� PHWDVWDWLF�
LQYROYHPHQW� DW� SUHVHQWDWLRQ� WR� O\PSK� QRGH�
��������� OXQJ� ��������� OLYHU� ������� DQG� VSLQH�
�������LQ�WKHLU�VWXG\��

7KH�GLVWULEXWLRQ�RI�WKH�GLIIHUHQW�KLVWRORJLFDO�W\SHV�
RI� EUHDVW� FDQFHU� LQ� WKLV� FXUUHQW� VWXG\� LV�
GRFXPHQWHG� LQ� )LJXUH� �� DQG� LQYDVLYH� GXFWDO�
FDUFLQRPD��,'&��ZDV�WKH�PRVW�FRPPRQ�ZLWK�����
�������� DQG� IROORZHG� E\� LQYDVLYH� OREXODU�
FDUFLQRPD��,/&��ZLWK�����������3DJHW·V�GLVHDVH�RI�
WKH�QLSSOH��3'1��������/REXODU�FDUFLQRPD�LQ�VLWX�
�/&,�������DGHQRLG�F\VWLF�FDUFLQRPD��$&&�������
DQG�LQIODPPDWRU\�EUHDVW�FDQFHU� �,%&��������7KLV�
ILQGLQJ�ZDV�FRUURERUDWHG�E\�WKH�VWXG\�E\�$EXGX�
HW� DO���� ZKLFK� UHSRUWHG� WKDW� LQYDVLYH� GXFWDO�
FDUFLQRPD� ZDV� WKH� SUHGRPLQDQW� KLVWRORJLF� W\SH�
LQ� ���� RI� FDVHV� LQ� 6KDJDPX�� +RZHYHU�� 2NRELD�
DQG� 2VLPH��� GRFXPHQWHG� WKDW� LQYDVLYH� GXFWDO�
FDUFLQRPD�DV�WKH�PRVW�FRPPRQ�KLVWRORJLFDO�W\SH�
RI� EUHDVW� FDQFHU� �������� IROORZHG� E\� DQDSODVWLF�
�XQGLIIHUHQWLDWHG��FDUFLQRPD����������

/LPLWDWLRQ�
7KH� OLPLWDWLRQ� RI� WKLV� VWXG\� ZDV� WKDW� WKH� VWXG\�
EHLQJ� UHWURVSHFWLYH�� WKH� SRRU� UHFRUG� NHHSLQJ� LQ�
RXU�VHWWLQJ�DIIHFWHG�RXWFRPH�RI�DQDO\VLV�DV�VRPH�
LQIRUPDWLRQ� VXFK� DV� DVVRFLDWHG� ULVN� IDFWRUV��
FRPRUELGLWLHV�� GLHW� DQG� OLIHVW\OHV� FRXOG� QRW� EH�
H[WUDFWHG� GXH� WR� LQFRPSOHWH� PHGLFDO� UHFRUGV� RI�
WKH�SDWLHQWV��

6RFLR�'HPRJUDSKLF�DQG�&OLQLFDO�3URILOH�RI�%UHDVW�&DQFHU�3DWLHQWV�LQ�%HQLQ�&LW\�
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&RQFOXVLRQ�
%UHDVW� FDQFHU� LV� D� JOREDO� KHDOWK� LVVXH� DQG� WKH�
PHQDFH� RI� EUHDVW� FDQFHU� DIIOLFWLQJ� ZRPHQ� KDV�
FRQVLVWHQWO\� EHHQ� UHSRUWHG� DPRQJ� $IULFDQV��
1LJHULDQV� LQ� SDUWLFXODU�� 7KLV� VWXG\� DGGV� WR� WKH�
KRVSLWDO�EDVHG� GDWD� LQ� RXU� ORFDOLW\�� WKHUHIRUH�
FRQWULEXWLQJ� WR� WKH� H[LVWLQJ� LQIRUPDWLRQ�
UHJDUGLQJ� UHJLRQDO� ELDV� WR� EUHDVW� FDQFHU�
GLVWULEXWLRQ��7KLV�VWXG\�KDV�SURYLGHG�GDWD�ZKLFK�
PD\� KHOS� WKH� KRVSLWDO� WR� IRUPXODWH� SROLF\� DQG�
WKHUHIRUH� GHYHORS� VSHFLILF� JXLGHOLQHV� IRU� UDGLR�
WKHUDSHXWLF�PDQDJHPHQW� RI� EUHDVW� FDQFHU� WKDW� LV�
QHFHVVDU\� IRU� HGXFDWLRQ� DQG� DXGLW� RI� KHDOWKFDUH�
GHOLYHU\��
&RQIOLFW� RI� LQWHUHVW�� 7KH� DXWKRUV� GHFODUH� QR�
FRQIOLFW�RI�LQWHUHVW�
$XWKRUV·� 'HFODUDWLRQ�� 7KH� DXWKRUV� KHUHE\�
GHFODUH� WKDW� WKH�ZRUN�SUHVHQWHG� LQ� WKLV� DUWLFOH� LV�
RULJLQDO�DQG� WKDW�DQ\� OLDELOLW\� IRU� FODLPV� UHODWLQJ�
WR� WKH� FRQWHQW� RI� WKLV� DUWLFOH� ZLOO� EH� ERUQH� E\�
WKHP��

5HIHUHQFHV�
�� 7RUUH� /$�� %UD\� )�� 6LHJHO� 5/�� )HUOD\� -�� /RUWHW�

7LHXOHQW� -�� -HPDO� $�� *OREDO� FDQFHU� VWDWLVWLFV��
������&$�&DQFHU�-�&OLQ���������������������

�� $PHULFDQ� &DQFHU� 6RFLHW\�� &DQFHU� )DFWV� 	�
)LJXUHV�������������

�� $EGXOUDKPDQ� �-QU�� *2�� 5DKPDQ� *$��
(SLGHPLRORJ\�RI� EUHDVW� FDQFHU� LQ�(XURSH� DQG�
$IULFD��-�&DQFHU�(SLGHPLRO���������������

�� 2EDVHNL� '(�� )RUDH� *'�� 2NRELD� 01�� ,EDGLQ�
02�� &DQFHU� WUHQGV� LQ� %HQLQ� &LW\��1LJHULD�� $�
VL[�\HDU�UHSRUW�RI� WKH�EHQLQ�&DQFHU�5HJLVWU\�²�
$� SRSXODWLRQ�EDVHG� $QDO\VLV� ������ ²� �������
7KH�%HQLQ�&DQFHU�5HJLVWU\��%&5��UHSRUW�������
S�����

�� &XUDGR� 03�� %UHDVW� FDQFHU� LQ� WKH� ZRUOG��
,QFLGHQFH� DQG� PRUWDOLW\�� 6DOXG� 3XEOLFD� 0H[��
������������������

�� $]XEXLNH�62��0XLUKHDG�&��+D\HV�/��0F1DOO\�
5��5LVLQJ�JOREDO� EXUGHQ� RI� EUHDVW� FDQFHU�� 7KH�
FDVH�RI�6XE�6DKDUDQ�$IULFD��:LWK�HPSKDVLV�RQ�
1LJHULD�� DQG� LPSOLFDWLRQV� IRU� UHJLRQDO�
GHYHORSPHQW�� $� UHYLHZ�� :RUOG� -RXUQDO� RI�
6XUJLFDO�2QFRORJ\�����������������

�� $QHOH� $$�� %RZOLQJ� 0�� (FNHUW� *-�� *RQ]DOH]�
(/)��.LSIHU�+��6DXGHU�&��7UHDWPHQW�RI�EUHDVW�
FDQFHU��,PR�6WDWH�1LJHULD�YHUVXV�,QGLDQD�86$�
:RPHQ��²�&RPSDUDWLYH�DQDO\WLF�VWXG\��-�:HVW�
$IU�&ROO�6XUJ�������������������

�� 2NRELD� 0�1�� %XQNHU� &�+�� 2NRQRIXD� )(��
2VLPH�8��.QRZOHGJH��DWWLWXGH�DQG�SUDFWLFH�RI�
1LJHULDQ� ZRPHQ� WRZDUGV� EUHDVW� FDQFHU�� $�

FURVV�VHFWLRQDO� VWXG\�� :RUOG� -RXUQDO� RI�
6XUJLFDO�2QFRORJ\�����������²����

�� $GLVD� $2�� $URZROR� 2$�� $NLQNXROH� $$��
7LWLOR\H� 1$�� $ODWLVH� 2,�� /DZDO� 22��
$GHVXQNDQPL� $5.�� 0HWDVWDWLF� EUHDVW� FDQFHU�
LQ�D�1LJHULDQ�WHUWLDU\�KRVSLWDO��$IULFDQ�+HDOWK�
6FLHQFHV����������������������

��� 2NRELD� 01�� 2VLPH� 8�� &OLQLFR�SDWKRORJLFDO�
VWXG\�RI�FDUFLQRPD�RI�WKH�EUHDVW�LQ�%HQLQ�&LW\��
$IU�-�5HSURG�+HDOWK�������������������

��� 2OX�(GGR� $1�� 0RPRK� 0,�� &OLQLFR�
SDWKRORJLFDO� VWXG\� RI� PDOH� EUHDVW� FDQFHU� LQ�
1LJHULDQV�DQG�D�UHYLHZ�RI�WKH�OLWHUDWXUH��1LJ�4�
+RVS�0HG����������������������

��� 2JXQWROD� $6�� $GHURQPX� $2�� $GHRWL� 0/��
2ODWRNH� 6$�� $NDQEL� 2�� $JRGLULQ� 62�� 0DOH�
EUHDVW�FDQFHU�LQ�/$87(&+�7HDFKLQJ�+RVSLWDO�
2VRJER�� 6RXWK�:HVWHUQ� 1LJHULD�� 1LJHU�
3RVWJUDG�0HG�-����������������������

��� .KLDU\� *$�� *XUD\D� 6<�� $KPHG�0(�� $KPHG�
0$�� %LODWHUDO� EUHDVW� FDQFHU�� LQFLGHQFH��
GLDJQRVLV�DQG�KLVWRORJLFDO�SDWWHUQV��6DXGL�0HG�
-�������������������

��� *RQJ�6-��5KD�6<��-HXQJ�+&��5RK�-.��<DQJ�:,��
&KXQJ�+&��%LODWHUDO�EUHDVW�FDQFHU��'LIIHUHQWLDO�
GLDJQRVLV� XVLQJ� KLVWRORJLFDO� DQG� ELRORJLFDO�
SDUDPHWHUV��-SQ�-�&OLQ�2QFRO�������������������

��� 'DZVRQ� /$�� &KRZ� (�� *RVV� 3(�� (YROYLQJ�
SHUVSHFWLYHV�LQ�FRQWUDODWHUDO�EUHDVW�FDQFHU��(XU�
-�&DQFHU���������������������

��� $JKDGLXQR� 38�� $NDQJ� ((�� /DGLSR� -.��
6LPXOWDQHRXV� ELODWHUDO� PDOLJQDQW� EUHDVW�
QHRSODVPV� LQ� 1LJHULDQ� ZRPHQ�� -� 1DW� 0HG�
$VVRF�������������������

��� 2EDMLPL� 02�� $GHQLML�6RIROXZH� $7�� $GHR\H�
$2�� 2EDMLPL� *2�� $MDQL� 0$�� $GHMXPR� 32��
$NLQZXQPL� 20�� %LODWHUDO� EUHDVW� FDQFHU�
DPRQJ� WKUHH� <RUXED� ZRPHQ� LQ� D� 1LJHULDQ�
WHDFKLQJ� KRVSLWDO�� %-5� &DVH� 5HS� ������
������������

��� 3RSRROD� $2�� ,JZLOR� $,�� 6RZXQPL� $�� .HWLNX�
..�� 'XQFDQ� .-7�� +RX� 1�� +XR� '�� 3DWWHUQ� RI�
ERQH�PHWDVWDVLV� LQ� EUHDVW� FDQFHU� SDWLHQWV� DW� D�
UDGLRWKHUDS\� IDFLOLW\� LQ� /DJRV�� %ULWLVK� -RXUQDO�
0HGLFLQH�DQG�0HGLFDO�5HVHDUFK����������������
�����

��� 3RSRROD� $2�� ,EUDKLP� 1$�� 2PRGHOH� )2��
2OXGDUD� 0$�� $GHERZDOH� 6$�� ,JZLOR� $,��
3DWWHUQ� RI� VSUHDG� RI� EUHDVW� FDQFHU� DPRQJ�
SDWLHQWV� DWWHQGLQJ� FDQFHU� XQLW� RI� /DJRV� 6WDWH�
8QLYHUVLW\�7HDFKLQJ�+RVSLWDO��$VLDQ�-RXUQDO�RI�
0HGLFDO�6FLHQFHV�������������������

��� $EXGX� (.�� %DQMR� $$�� ,]HJEX� 0&�� $JERROD�
$2��$QXQREL�&&��0XVD�2$��0DOLJQDQW�EUHDVW�

����$GH\HPL�2)�HW�DO�
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OHVLRQV� DW� 2ODELVL� 2QDEDQMR� 8QLYHUVLW\�
7HDFKLQJ� +RVSLWDO� �2287+��� 6DJDPX�� ²�

+LVWRSDWKRORJLFDO� 5HYLHZ�� 1LJHU� 3RVWJUDG�
0HG�-��������������������

&LWH� WKLV� $UWLFOH� DV��2OXGDUH� )RODMLPL� $GH\HPL�� *RGZLQ� (QRVDNKDUH� 2NXQJERZD�2VHVRJLH� 8VXDOH�
2JEHLGH��6RFLR�'HPRJUDSKLF�DQG�&OLQLFDO�3URILOH�RI�%UHDVW�&DQFHU�3DWLHQWV�LQ�%HQLQ�&LW\��1LJHULD���
%R�0HG�-���������������������6RXUFH�RI�6XSSRUW��1LO��&RQIOLFW�RI�,QWHUHVW��1RQH�GHFODUHG�
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