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$%675$&7�
/DUJH���VFDOH�SODQWDWLRQV�RI�$FDFLD�VSHFLHV�KDYH�EHHQ�HVWDEOLVKHG�LQ�9LHWQDP�IRU�FHQWXULHV�GXH�WR�
WKHLU�VXLWDELOLW\�IRU�IXHOZRRG��WLPEHU�SURGXFWLRQ��DQG�WKHLU�HFRORJLFDO�DQG�HFRQRPLF�VLJQLILFDQFH���
+RZHYHU�� OLWWOH� LV� NQRZQ� DERXW� WKH� SRSXODWLRQ� VWUXFWXUH� RI� LQVHFW� VSHFLHV� WKDW� GDPDJH� $FDFLD�
SODQWDWLRQV� LQ� 9LHWQDP�� ,Q� WKLV� VWXG\�� ZH� FRQGXFWHG� ILHOG� VXUYH\V� LQ� $FDFLD� K\EULG�� $FDFLD�
PDQJLXP�DQG�$FDFLD�DXULFXOLIRUPLV�SODQWDWLRQV��ERWK�ROGHU�DQG�\RXQJHU�WKDQ�WKUHH�\HDUV��ORFDWHG�
DFURVV� QLQH� HFRORJLFDO� UHJLRQV�� &HQWUDO� +LJKODQG�� &HQWUDO� 5HJLRQ� RI� 1RUWKHUQ� 0RXQWDLQV��
0HNRQJ�5LYHU�'HOWD��1RUWK�&HQWUDO�&RDVW��1RUWKHDVW��1RUWKHDVW�RI� 6RXWKODQG��1RUWKZHVW��5HG�
5LYHU�'HOWD��DQG�6RXWK���&HQWUDO�&RDVW��)URP������WR�������ZH�FROOHFWHG�����LQVHFW�VSHFLHV�ZKLFK�
ZHUH�LGHQWLILHG�DFURVV�VL[�RUGHUV�IURP����$FDFLD�SODQWDWLRQ��/HSLGRSWHUD�����VSHFLHV���&ROHRSWHUD�
���� VSHFLHV��� 2UWKRSWHUD� ���� VSHFLHV��� +HPLSWHUD� ���� VSHFLHV��� +RPRSWHUD� ��� VSHFLHV�� DQG�
3KDVPLGD����VSHFLHV���1RQ�PHWULF�PXOWLGLPHQVLRQDO�VFDOLQJ��10'6��DQDO\VLV�VKRZHG�VLJQLILFDQW�
GLIIHUHQFHV� LQ� LQVHFW� VSHFLHV� FRPSRVLWLRQ�EDVHG� RQ� WKH� DJH� RI� $FDFLD� SODQWDWLRQV� �&ROHRSWHUD���
$FDFLD� VSHFLHV� �+HPLSWHUD� DQG� /HSLGRSWHUD�� DQG� HFRORJLFDO� UHJLRQV� �&ROHRSWHUD� DQG�
/HSLGRSWHUD���

.H\ZRUGV��$FDFLD�VSHFLHV��WUHH�DJH��HFRORJLDO�UHJLRQ��SRSXODWLRQ�VWUXFWXUH��10'6��
5HFHLYHG�����2FWREHU�������UHYLVHG�����2FWREHU��������DFFHSWHG�����1RYHPEHU�������
�

�
���,1752'8&7,21�

,QGXVWULDO�SODQWDWLRQV�SOD\�DQ�LPSRUWDQW�UROH�LQ�
WKH� IRUHVWU\� VHFWRU� IURP� ERWK� HFRQRPLF� DQG�
HQYLURQPHQWDO�SHUVSHFWLYHV�>����@��$PRQJ�WKH�IDVW���
JURZLQJ� VSHFLHV�� $FDFLD� LV� SDUWLFXODUO\� IDYRUHG� LQ�
LQGXVWULDO� IRUHVW� SODQWDWLRQV� LQ� WKH� WURSLFV��
HVSHFLDOO\� LQ� $VLDQ� DQG� 6RXWKHDVW� $VLDQ� �6(��
FRXQWULHV� >��� �@� GXH� WR� LWV� UDSLG� JURZWK��
DGDSWDELOLW\� WR� YDULRXV� VRLO� W\SHV�DQG� DELOLW\� WR� IL[�
QLWURJHQ� LQ� WKH�VRLO� >��� �@��7KH�HVWLPDWHG�DUHDV�RI�
$FDFLD� SODQWDWLRQV� LQ� 6(� $VLD� LQFOXGH�
DSSUR[LPDWHO\� �������� KHFWDUHV� LQ� ,QGRQHVLD��
������� KHFWDUHV� LQ� 0DOD\VLD�� DURXQG� �������

KHFWDUHV� LQ� 7KDLODQG� DQG� ���������� KHFWDUHV� LQ�
9LHWQDP�>�@��

([RWLF� $FDFLD� VSHFLHV� ZHUH� LQWURGXFHG� IURP�
$XVWUDOLD�WR�VRXWKHUQ�DQG�QRUWKHUQ�9LHWQDP�LQ�WKH�
HDUO\� ����V� DQG� ����V�� UHVSHFWLYHO\�� DV� SDUW� RI�
DIIRUHVWDWLRQ� DQG� UHIRUHVWDWLRQ� HIIRUWV��SDUWLFXODUO\�
LQ�DUHDV�ZLWK�GHJUDGHG�RU�GHIRUHVWHG�ODQG�>����@��,Q�
9LHWQDP��ODUJH���VFDOH�$FDFLD�SODQWDWLRQV�KDYH�EHHQ�
ZLGHO\�HVWDEOLVKHG�IRU�YDULRXV�SXUSRVHV�� LQFOXGLQJ�
WLPEHU�� SXOSZRRG�� IXHOZRRG�� WDQQLQ�� FKDUFRDO�
SURGXFWLRQ� DQG� VROLG� ZRRG� SURGXFWV� >��� �@�� %\�
������ WKH� WRWDO� DUHD� RI� $FDFLD� SODQWDWLRQV� ZDV�
HVWLPDWHG� DW� �������� KHFWDUHV�� ZLWK� DQ� DQQXDO�
LQFUHDVH�RI�����������������KHFWDUHV�>�@�$FDFLDV�DUH�
LQFUHDVLQJO\� IDYRUHG� RYHU� HXFDO\SWXV� DV� ODUJH� ��
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VFDOH� SODQWDWLRQ� VSHFLHV� GXH� WR� WKHLU� SHUFHLYHG�
HQYLURQPHQWDO� EHQHILWV�� VXFK� DV� QLWURJHQ� IL[DWLRQ�
DQG� WKH� SURGXFWLRQ� RI� OHDI� OLWWHU� WKDW� SURWHFWV� WKH�
VRLO� >�@�� $GGLWLRQDOO\�� $FDFLD� SODQWDWLRQV� SURYLGH�
YLWDO� HFRV\VWHP� VHUYLFHV�� HPSOR\PHQW�
RSSRUWXQLWLHV� DQG� VWDEOH� LQFRPHV� IRU� UXUDO�
FRPPXQLWLHV�� SDUWLFXODUO\� LQ� DUHDV� ZKHUH�
DOWHUQDWLYH�OLYHOLKRRGV�DUH�OLPLWHG�>��@���

,QVHFWV�DUH�DPRQJ�WKH�PRVW�K\SHUGLYHUVH�DQG�
FULWLFDO� FRPSRQHQWV� RI� IRUHVW� HFRV\VWHPV� >��@��
:KLOH�VRPH�LQVHFWV�SOD\�FUXFLDO�HFRORJLFDO�UROHV�LQ�
FRQWUROOLQJ� SODQW� SRSXODWLRQV�� GLVSHUVLQJ� VHHGV��
SROOLQDWLQJ�SODQWV��F\FOLQJ�QXWULHQWV��DQG�SURYLGLQJ�
D� IRRG� VRXUFH� IRU� GLYHUVH� WD[D� >��@��PDQ\� RWKHUV�
FDXVH� VLJQLILFDQW� GDPDJH� WR� IRUHVW� KHDOWK� DQG�
SURGXFWLYLW\�>��@��7KH�SRSXODWLRQ�RI�LQVHFW�VSHFLHV�
LQ� IRUHVWV� LV� FRPSRVHG� RI� YDULRXV� WD[RQRPLF�
JURXSV�WKDW�LQWHUDFW�ZLWK�HDFK�RWKHU�DQG�WKHLU�KRVW�
SODQWV� LQ� FRPSOH[� ZD\V� >��@�� 6HYHUDO� IDFWRUV�
LQIOXHQFH� WKH� GLYHUVLW\� SDWWHUQV� RI� IRUHVW� LQVHFW�
SRSXODWLRQV�� LQFOXGLQJ�WUHH�VSHFLHV�GLYHUVLW\��SODQW�
DGDSWDWLRQV� WR� ORZ� VRLO� IHUWLOLW\�� WKH� VL]H� DQG�
GU\QHVV� RI� WKH� KRVW� SODQW
V� JHRJUDSKLF� UDQJH��
IRUHVW� DJH�� FDQRS\� FRYHU�� FOLPDWH� FKDQJH��
WRSRJUDSK\�DQG�WKH�LQWURGXFWLRQ�RI�H[RWLF�LQYDVLYH�
LQVHFWV� DQG� QDWXUDO� HQHPLHV� >���� ���� ���� ��@��
$GGLWLRQDOO\�� KXPDQ� DFWLYLWLHV� VXFK� DV� ODQG� XVH�
FKDQJHV�� RYHUXVH� RI� SHVWLFLGHV� DQG� RWKHU�
PDQDJHPHQW� SUDFWLFHV� IXUWKHU� DIIHFW� IRUHVW� LQVHFW�
SRSXODWLRQV� >���� ���� ��@�� ,GHQWLI\LQJ� WKH� IDFWRUV�
WKDW� GHWHUPLQH� LQVHFW� SRSXODWLRQ� GLYHUVLW\� LQ�
IRUHVWV� LV� HVVHQWLDO� IRU� FRQWUROOLQJ� SHVW�RXWEUHDNV��
SURPRWLQJ� IRUHVW� KHDOWK�� SURGXFWLYLW\�� FRQVHUYLQJ�
EHQHILFLDO�LQVHFWV�VXVWDLQDEO\�DQG�HQYLURQPHQWDOO\�
IULHQGO\��

$FDFLD� SODQWDWLRQV� LQ�9LHWQDP�DUH� HVWDEOLVKHG�
DFURVV�YDULRXV�HFRORJLFDO�UHJLRQV�ZKHUH�FRQGLWLRQV�
VXFK� DV� DQ� DYHUDJH� WHPSHUDWXUH� RI� ��� �� ��R&� DQG�
DQQXDO�UDLQIDOO�RI���������������PP�DUH�IDYRUDEOH�IRU�
WKHLU� JURZWK�� 7KH� PRVW� SRSXODU� VSHFLHV� LQFOXGH�
$FDFLD�PDQJLXP��$FDFLD� DXULFXOLIRUPLV�� DQG� WKHLU�
QDWXUDO� K\EULG� �$FDFLD� PDQJLXP� [� $FDFLD�
DXULFXOLIRUPLV��� FRYHULQJ� DSSUR[LPDWHO\� ��������
KHFWDUHV�RXW�RI�WKH�WRWDO���PLOOLRQ�KHFWDUHV�RI�IRUHVW�
SODQWDWLRQV�� +RZHYHU�� WKHVH� SODQWDWLRQV� IDFH�
FKDOOHQJHV� GXH� WR� VHYHUH� GHFOLQHV� LQ� JURZWK� DQG�

\LHOG�FDXVHG�E\�LQIHVWDWLRQV�RI�YDULRXV�LQVHFW�SHVWV��
8QGHUVWDQGLQJ� WKH� IDFWRUV� LQIOXHQFLQJ� LQVHFW�
GLYHUVLW\� LQ� $FDFLD� SODQWDWLRQV� LV� FUXFLDO� IRU�
GHYHORSLQJ� VXVWDLQDEOH� SHVW� PDQDJHPHQW�
VWUDWHJLHV�� 7KH� REMHFWLYH� RI� WKLV� VWXG\� ZDV� WR�
LGHQWLI\� HIIHFWV� RI� WUHH� DJH�� WUHH� VSHFLHV� DQG�
HFRORJLFDO� UHJLRQV� RQ� LQVHFW� VSHFLHV� FRPSRVLWLRQ�
LQ�$FDFLD�SODQWDWLRQV�LQ�9LHWQDP��7KH�ILQGLQJV�DUH�
H[SHFWHG� WR� SURYLGH� SRWHQWLDO� LQIRUPDWLRQ� IRU�
SURWHFWLQJ�$FDFLD�VSHFLHV�SODQWDWLRQV��

���5(6($5&+�0(7+2'2/2*<�

�����6WXG\�VLWHV�DQG�ILHOG�VXUYH\V�

7KH� FXUUHQW� VWXG\� ZDV� FRQGXFWHG� LQ� HOHYHQ�
SURYLQFHV�FLWLHV�VSDQQLQJ�QLQH�GLIIHUHQW�HFRORJLFDO�
UHJLRQV� RI� 9LHWQDP�� 7KH� SURYLQFHV� LQFOXGHG�+RD�
%LQK��<HQ�%DL��7X\HQ�4XDQJ��9LQK�3KXF��+D�1RL��
4XDQJ� 1LQK�� 4XDQJ� 7UL�� 7KXD� 7KLHQ� +XH�� .RQ�
7XP��'RQJ�1DL�DQG�&D�0DX��RI�ZKLFK�+RD�%LQK�LV�
ORFDWHG� LQ� WKH� 1RUWKZHVW� �1:��� <HQ� %DL�� 7X\HQ�
4XDQJ�DQG�9LQK�3KXF�DUH�LQ�WKH�&HQWUDO�5HJLRQ�RI�
1RUWK�0RXQWDLQV� �&510���+D�1RL� LV� LQ� WKH�5HG�
5LYHU� 'HOWD� �55'��� 4XDQJ� 1LQK� LV� LQ� WKH� 1RUWK�
(DVW� �1(��� 4XDQJ� 7UL� LV� LQ� WKH� 1RUWK� &HQWUDO�
&RDVW� �1&&��� .RQ� 7XP� LV� LQ� WKH� &HQWUDO�
+LJKODQGV��&+���'RQJ�1DL�LV�LQ�WKH�6RXWK�&HQWUDO�
&RDVW� �6&&��� &D� 0DX� LV� LQ� WKH� 0HNRQJ� 5LYHU�
'HOWD��05'���

$� WRWDO� RI� ��� VWXG\� SORWV� ZHUH� HVWDEOLVKHG�
DFURVV�HOHYHQ�SURYLQFHV�LQ�QLQH�GLIIHUHQW�HFRORJLFDO�
UHJLRQV�RI�9LHWQDP��)RU� HDFK�RI� WKH� WKUHH�$FDFLD�
VSHFLHV� �$FDFLD� PDQJLXP�� $FDFLD� DXULFXOLIRUPLV�
DQG� WKHLU� K\EULG��� WZR� VWXG\� SORWV� ZHUH� FUHDWHG��
2QH�SORW�UHSUHVHQWHG�$FDFLD�SODQWDWLRQV�DJHG�RQH�
WR� WKUHH� \HDUV�� ZKLOH� WKH� RWKHU� UHSUHVHQWHG�
SODQWDWLRQV� ROGHU� WKDQ� WKUHH� \HDUV�� (DFK�
UHSUHVHQWDWLYH�VWXG\�SORW�FRYHUHG�DQ�DUHD�RI�������
P�� ���� [� ��� P��� :LWKLQ� HDFK� VWXG\� SORW�� ILYH�
VPDOOHU�VDPSOLQJ�SORWV��HDFK�����P���RU����[����P��
ZHUH�HVWDEOLVKHG��2QH�LQ�HDFK�RI� WKH� IRXU�FRUQHUV�
DQG� RQH� LQ� WKH� FHQWHU�� )URP� ����� WR� ������ WKH�
ODWLWXGH�DQG�ORQJLWXGH�RI�HDFK�UHSUHVHQWDWLYH�VWXG\�
SORW� ZHUH� GHWHUPLQHG� XVLQJ� D� *36� ORFDWRU� �*36�
H7UH[�/HJHQG�+&[��7DLZDQ���

(LJKW�W\SLFDO�WUHHV�LQ�HDFK�VDPSOLQJ�SORW�ZHUH�
VHOHFWHG� IRU� FROOHFWLQJ� LQVHFW� SHVWV�� UHVXOWLQJ� LQ� D�
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WRWDO�RI����VDPSOLQJ�WUHHV�SHU�UHSUHVHQWDWLYH�VWXG\�
SORW�� 7KH� VXUYH\� ZDV� FRQGXFWHG� RYHU� WZR�
FRQVHFXWLYH�\HDUV�������DQG��������(DFK�\HDU��WKH�
VXUYH\� VSDQQHG� QLQH� PRQWKV�� IURP� -DQXDU\� WR�
'HFHPEHU�� ZLWK� LQYHVWLJDWLRQV� FRQGXFWHG� DW� ��� ��
GD\�LQWHUYDOV��

,QVHFWV� ZHUH� FROOHFWHG� XVLQJ� WKUHH� GLIIHUHQW�
PHWKRGV�� WDLORUHG� WR� WKH� ELRORJLFDO� DQG� KDELWDW�
FKDUDFWHULVWLFV�RI�HDFK�LQVHFW�IDPLO\�DQG�RUGHU��)RU�
LQVHFWV� IURP� WKH� 6FRO\WLGDH� DQG� &HUDPE\FLGDH�
IDPLOLHV�� ZKLFK� EHORQJ� WR� WKH� &ROHRSWHUD� RUGHU��
WUHHV� VKRZLQJ� V\PSWRPV� RI� LQIHVWDWLRQ� ZHUH� FXW�
GRZQ� DQG� WDNHQ� WR� WKH� ODERUDWRU\�� 7KHVH� WUHHV�
ZHUH�WKHQ�GLYLGHG�LQWR�VPDOO�SLHFHV�WR�ORFDWH�DGXOWV�
RU�UHDUHG�LQ�QHW�FDJHV�XQGHU�ODERUDWRU\�FRQGLWLRQV�
WR�REVHUYH� WKHLU�JURZWK�VWDJHV�DQG�FROOHFW� DGXOWV��
/HSLGRSWHUDQ� ODUYDH�ZHUH�FROOHFWHG�GLUHFWO\� LQ� WKH�
ILHOG�DQG�WUDQVSRUWHG�WR�WKH�ODERUDWRU\��ZKHUH�WKH\�
ZHUH� IHG� $FDFLD� OHDYHV� GDLO\� WR� PRQLWRU� WKHLU�
GHYHORSPHQW� XQWLO� WKH\� UHDFKHG� DGXOW� VWDJH��
$GGLWLRQDOO\�� D� VZHHS� QHW� ZDV� XVHG� WR� FDSWXUH�
EXWWHUIOLHV� DQG� RWKHU� IO\LQJ� LQVHFWV�� $� GLJLWDO�
FDPHUD� �&DQRQ� .LVV� ;��� -DSDQ�� ZDV� XVHG� WR�
SKRWRJUDSK� LQVHFWV� ERWK� LQ� WKH� ILHOG� DQG� GXULQJ�
ODERUDWRU\�REVHUYDWLRQV��

�����,GHQWLILFDWLRQ��

,QVHFW� VSHFLHV� ZHUH� LGHQWLILHG� WR� WKH� VSHFLHV�
OHYHO� EDVHG� RQ� PRUSKRORJLFDO� GHVFULSWLRQV��
,QGLYLGXDOV� WKDW� FRXOG� QRW� EH� LGHQWLILHG� WR� WKH�

VSHFLHV� QDPH� ZHUH� FODVVLILHG� E\� WKHLU� JHQHUD� RU�
IDPLOLHV� DQG� VRUWHG� LQWR� VSHFLPHQV� IRU� IXUWKHU�
VWXG\��

�����'DWD�DQDO\VLV�

'LIIHUHQFHV� LQ� WKH� FRPSRVLWLRQ� RI� LQVHFW�
VSHFLHV� DPRQJ� YDULRXV� IDFWRUV� VXFK� DV� WUHH� DJH��
$FDFLD� VSHFLHV� DQG� HFRORJLFDO� UHJLRQV� ZHUH�
YLVXDOL]HG� XVLQJ� 1RQ�PHWULF� 0XOWLGLPHQVLRQDO�
6FDOLQJ� �10'6��� EDVHG� RQ� WKH� UHODWLYH�
SHUFHQWDJHV�RI�SHDN�DUHDV�RI�WKH�FRPSRXQGV��7KH�
10'6�DQDO\VLV�ZDV�SHUIRUPHG�XWLOL]LQJ�WKH�YHJDQ�
SDFNDJH�LQ�5�VRIWZDUH�YHUVLRQ��������

���5(68/76�

$� WRWDO� RI� ���� LQVHFW� VSHFLHV� ZHUH� FROOHFWHG�
IURP� $FDFLD� SODQWDWLRQV� LQ� ��� VDPSOLQJ� SORWV��
ZKLFK� ZHUH� ORFDWHG� LQ� WHQ� SURYLQFHV� RI� 9LHWQDP��
7KHVH� LGHQWLILHG� LQVHFWV� ZHUH� FODVVLILHG� LQWR� ��
RUGHUV�� ZLWK� WKH� IROORZLQJ� GLVWULEXWLRQ��
/HSLGRSWHUD�����VSHFLHV���&ROHRSWHUD�����VSHFLHV���
2UWKRSWHUD� ���� VSHFLHV��� +HPLSWHUD� ���� VSHFLHV���
+RPRSWHUD����VSHFLHV��DQG�3KDVPLGD����VSHFLHV���

2YHUDOO�� WKH�KLJKHVW�QXPEHU�RI� LQVHFW�VSHFLHV�
EHORQJHG� WR� WKH� RUGHU� /HSLGRSWHUD�� IROORZHG� E\�
&ROHRSWHUD�� 2UWKRSWHUD� DQG� +HPLSWHUD��
+RPRSWHUD� DQG� 3KDVPLGD� HDFK� KDG� RQO\� RQH�
VSHFLHV� LGHQWLILHG�� 7KLV� SDWWHUQ� ZDV� FRQVLVWHQWO\�
REVHUYHG�DFURVV� DOO� WKUHH�$FDFLD� VSHFLHV� VDPSOHG�
�)LJXUH�����

�
)LJXUH����,QVHFW�VSHFLHV�RFFXUUHQFH�LQ�$FDFLD�PDQJLXP��$FDFLD�DXULFXOLIRUPLV��

DQG�$FDFLD�K\EULG�LQ�YDULRXV�HFRORJLFDO�UHJLRQV�RI�9LHWQDP�

$QDO\VLV� RI� LQVHFW� RFFXUUHQFH� LQ� DOO� $FDVLD�
SODQWDWLRQV� XVLQJ� QRQ� �� PHWULF� PXOWLGLPHQVLRQDO�

VFDOLQJ��10'6��PHWKRG�KDV�UHYHDOHG�D�VLJQLILFDQW�
GLIIHUHQFH� LQ� WKH� VSHFLHV� FRPSRVLWLRQ� RI�
&ROHRSWHUDQ� LQVHFWV� EHWZHHQ� $FDFLD� SODQWDWLRQV�
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ROGHU� WKDQ� WKUHH� \HDUV� DQG� WKRVH� \RXQJHU� WKDQ�
WKUHH�\HDUV��,Q�FRQWUDVW��WKHUH�ZDV�QR�GLIIHUHQFH�LQ�
WKH� VSHFLHV� FRPSRVLWLRQ� RI� +HPLSWHUDQ� DQG�

/HSLGRSWHUDQ� LQVHFWV� EHWZHHQ� WKH� \RXQJHU� DQG�
ROGHU�$FDFLD�SODQWDWLRQV��)LJXUH�����

�
)LJXUH����1RQ���PHWULF�PXOWLGLPHQVLRQDO�VFDOLQJ��10'6��DQDO\VLV�RI�LQVHFW�SHVWuV�RFFXUUHQFH�E\�$FDFLD�DJHV��

(DFK�SRLQW�UHSUHVHQWV�WKH�FRPSRVLWLRQ�RI�LQVHFW�VSHFLHV�FROOHFWHG�LQ�PRUH�WKDQ�WKUHH���\HDU���ROG�$FDFLD�
SODQWDWLRQV��EODFN��DQG�HDFK�UHG�SRLQW�UHSUHVHQWV�OHVV�WKDQ�WKUHH�y�\HDU���ROG�$FDFLD�SODQWDWLRQV��UHG���7KH�
XSSHUFDVH�OHWWHUV�DORQJ�ZLWK�QXPEHUV�VKRZ�WKH�DEEUHYLDWLRQV�RI�WKH�LQVHFW�VSHFLHV�LGHQWLILHG��GDWD�QRW�
VKRZQ���,QVHFW�RUGHUV�DUH�JURXSHG�E\�$FDFLD�WUHH�DJH��D��+HPLSWHUD��E��/HSLGRSWHUD��F��&ROHRSWHUD�

$QDO\VHV� RI� QRQ� �� PHWULF� PXOWLGLPHQVLRQDO�
VFDOLQJ�DQDO\VLV�VKRZHG�D�VLJQLILFDQW�GLIIHUHQFH� LQ�
WKH� FRPSRVLWLRQ� RI�+HPLSWHUDQ� DQG�/HSLGRSWHUDQ�
LQVHFWV� DPRQJ� $FDFLD� PDQJLXP�� $FDFLD�

DXULFXOLIRUPLV� DQG� $FDFLD� K\EULG�� ,Q� FRQWUDVW��
WKHUH� ZDV� QR� GLIIHUHQFH� LQ� WKH� FRPSRVLWLRQ� RI�
&ROHRSWHUDQ� LQVHFWV� DPRQJ� WKUHH� $FDFLD� VSHFLHV�
�)LJXUH�����

�
)LJXUH����1RQ���PHWULF�PXOWLGLPHQVLRQDO�VFDOLQJ��10'6��DQDO\VLV�RI�PDMRU�LQVHFWVu�RFFXUUHQFH�LQ�DOO�

VWXG\�VLWHV��(DFK�SRLQW�UHSUHVHQWV�WKH�FRPSRVLWLRQ�RI�LQVHFW�VSHFLHV�LQ�WKH�RUGHU�+HPLSWHUD��/HSLGRSWHUD�
DQG�&ROHRSWHUD�FROOHFWHG�LQ�$FDFLD�PDQJLXP��JUHHQ���$FDFLD�DXULFXOLIRUPLV��EODFN��DQG�$FDFLD�K\EULG�
�UHG���7KH�XSSHUFDVH�OHWWHUV�DORQJ�ZLWK�QXPEHUV�VKRZ�WKH�DEEUHYLDWLRQV�RI�WKH�LQVHFW�VSHFLHV�LGHQWLILHG�

�GDWD�QRW�VKRZQ���
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$QDO\VHV� RI� QRQ� �� PHWULF� PXOWLGLPHQVLRQDO�
VFDOLQJ�DQDO\VLV�VKRZHG�D�VLJQLILFDQW�GLIIHUHQFH� LQ�
WKH� VSHFLHV� FRPSRVLWLRQ� RI� /HSLGRSWHUDQ� DQG�
&ROHRSWHUDQ� LQVHFWV� DPRQJ� QLQH� HFRORJLFDO�
UHJLRQHV� LQFOXGLQJ� &HQWUDO� +LJKODQG�� &HQWUDO�
5HJLRQ� RI� 1RUWKHUQ� 0RXQWDLQV�� 0HNRQJ� 5LYHU�

'HOWD��1RUWK�&HQWUDO�&RDVW��1RUWKHDVW��1RUWKHDVW�
RI� 6RXWKODQG�� 1RUWKZHVW�� 5HG� 5LYHU� 'HOWD� DQG�
6RXWK�&HQWUDO� &RDVW�� ,Q� FRQWUDVW�� WKHUH� ZDV� QR�
GLIIHUHQFH� LQ� WKH� FRPSRVLWLRQ� RI� +HPLSWHUDQ�
LQVHFWV�DPRQJ�WKUHH�$FDFLD�VSHFLHV��)LJXUH�����

�
)LJXUH����1RQ���PHWULF�PXOWLGLPHQVLRQDO�VFDOLQJ��10'6��DQDO\VLV�RI�PDMRU�LQVHFWVu�RFFXUUHQFH�LQ�

VHOHFWHG�VWXG\�VLWHV�UHSUHVHQWLQJ�GLIHUHQW�HFRORJLFDO�]RQHV�RI�9LHWQDP��(DFK�SRLQW�UHSUHVHQWV�WKH�
FRPSRVLWLRQ�RI�LQVHFW�VSHFLHV�LQ�WKH�RUGHU�+HPLSWHUD��/HSLGRSWHUD�DQG�&ROHRSWHUD�FROOHFWHG�LQ�&HQWUDO�
+LJKODQG��RUDQJH���&HQWUDO�5HJLRQ�RI�1RUWKHUQ�0RXQWDLQV��EOXH���0HNRQJ�5LYHU�'HOWD��SLQN���1RUWK�

&HQWUDO�&RDVW��GDUN�JUHHQ���1RUWKHDVW��OLJKW�EOXH���1RUWKHDVW�RI�6RXWKODQG��UHG���1RUWKZHVW��JUD\���5HG�
5LYHU�'HOWD��GDUN�JUHHQ��DQG�6RXWK���&HQWUDO�&RDVW��\HOORZ���7KH�XSSHUFDVH�OHWWHUV�DORQJ�ZLWK�QXPEHUV�

VKRZ�WKH�DEEUHYLDWLRQV�RI�WKH�LQVHFW�VSHFLHV�LGHQWLILHG��GDWD�QRW�VKRZQ���
���',6&866,21�

7KLV� VWXG\� LV� WKH� ILUVW� WR� SURYLGH�
FRPSUHKHQVLYH� LQIRUPDWLRQ� RQ� LQVHFW� VSHFLHV�
GDPDJLQJ�$FDFLD�VSHFLHV�DQG�WR�FODULI\�WKH�IDFWRUV�
GHWHUPLQLQJ� WKH� FRPSRVLWLRQ� VWUXFWXUH� RI� LQVHFW�
VSHFLHV�LQ�$FDFLD�SODQWDWLRQV�LQ�9LHWQDP��$�WRWDO�RI�
����LQVHFW�VSHFLHV�EHORQJLQJ�WR�VL[�GLIIHUHQW�RUGHUV�
ZHUH� LGHQWLILHG� DV� SHVWV� RI� $FDFLD� WUHHV��
$GGLWLRQDOO\�� WKH� VWXG\� UHYHDOHG� VLJQLILFDQW�
GLIIHUHQFHV� LQ� WKH� VSHFLHV� FRPSRVLWLRQ� RI�
&ROHRSWHUD� EHWZHHQ� WZR� DJH� OHYHOV� RI� $FDFLD�� LQ�
WKH� VSHFLHV� FRPSRVLWLRQ� RI� +HPLSWHUD� DQG�
/HSLGRSWHUD� DPRQJ� WKH� WKUHH�$FDFLD� VSHFLHV�� DQG�
LQ� WKH� VSHFLHV� FRPSRVLWLRQ� RI� &ROHRSWHUD� DQG�
/HSLGRSWHUD� DFURVV� QLQH� GLIIHUHQW� HFRORJLFDO�
UHJLRQV��

7KH� VLJQLILFDQW� GLIIHUHQFH� LQ� WKH� VSHFLHV�
FRPSRVLWLRQ� RI� &ROHRSWHUD� EHWZHHQ� GLIIHUHQW� DJH�
OHYHOV� RI� $FDFLD� VXJJHVWV� WKDW� YDU\LQJ�
SK\VLRORJLFDO� FKDUDFWHULVWLFV� PD\� EH� UHVSRQVLEOH�
IRU� WKLV� RXWFRPH�� 7KH� KLJKHVW� QXPEHUV� RI� LQVHFW�
VSHFLHV�ZDV�IRXQG�LQ�$��PDQJLXP�DQG�WKH�ORZHVW�LQ�
$�� DXULFXOLIRUPLV� LQGLFDWLQJ� WKDW� WKH� IRUPHU� LV�
PRUH� VXVFHSWLEOH� WR� LQVHFW� SHVW� VSHFLHV� WKDQ� WKH�
ODWWHU�� )XUWKHUPRUH�� WKH� VLJQLILFDQW� GLIIHUHQFHV� LQ�
WKH� VSHFLHV� FRPSRVLWLRQ� RI� +HPLSWHUD� DQG�
/HSLGRSWHUD� DPRQJ� WKH� WKUHH� $FDFLD� VSHFLHV�
VXJJHVW� WKDW� WKH� UHVLVWDQFH� RI� HDFK� WUHH� VSHFLHV��
DORQJ� ZLWK� PRUSKRORJLFDO� IHDWXUHV� �VXFK� DV�
WKLFNQHVV� DQG� KDUGQHVV�� DQG�RU� FKHPLFDO�
FRPSRQHQWV� RI� SODQW� WLVVXH�� PD\� LQIOXHQFH� KRVW�
WUHH� VHOHFWLRQ� DQG� UHVXOW� LQ�GLIIHUHQFHV� LQ� VSHFLHV�
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FRPSRVLWLRQ�RI�+HPLSWHUD�DQG�/HSLGRSWHUD�DPRQJ�
WKHVH�RUGHUV��

,Q� UHFHQW� \HDUV�� SURPRWLQJ� UHIRUHVWDWLRQ�ZLWK�
H[RWLF� WUHH� VSHFLHV�� HVSHFLDOO\� IDVW�JURZLQJ� RQHV��
KDV� EHHQ� � SULRULWL]HG� E\� WKH� 9LHWQDPHVH�
JRYHUQPHQW��7KH�WRWDO�HVWLPDWHG�SODQWDWLRQ�DUHD�RI�
$��PDQJLXP��$��DXULFXOLIRUPLV��DQG�$FDFLD�K\EULGV�
KDV�UHDFKHG�WZR�PLOOLRQ�KHFWDUHV�>��@��DFFRXQWLQJ�
IRU� QHDUO\� KDOI� RI� WKH� FRXQWU\uV� WRWDO� IRUHVW�
SODQWDWLRQ� HVWDWH� >��@�� 7KH� H[SRUW� RI� DOO� ZRRG�
SURGXFWV� ZDV� ZRUWK� 86������ ELOOLRQ� LQ� ������
ODUJHO\�GHULYHG� IURP�$FDFLD�SODQWDWLRQV��+RZHYHU��
$FDFLD� SODQWDWLRQV� LQ� 9LHWQDP� DUH� YXOQHUDEOH� WR�
GDPDJH�IURP�YDULRXV�LQVHFW�SHVWV�>��@��2YHU�WLPH��
WKH� FRPSRVLWLRQ�RI� LQVHFW� SHVWV� DQG� WKHLU� LPSDFWV�
RQ� $FDFLD� WUHHV� KDYH� EHFRPH� PRUH� SURQRXQFHG��
7KH�H[SDQVLRQ�RI�$FDFLD�SODQWDWLRQ�DUHDV��FRXSOHG�
ZLWK�FOLPDWH�FKDQJH�� LV� OLNHO\� WR�FRQWULEXWH� WR� WKH�
UDSLG� GHYHORSPHQW� RI� GLIIHUHQW� LQVHFW� SHVW�
SRSXODWLRQV�� 2XWEUHDNV� RI� LQVHFW� SHVWV� SRVH� D�
WKUHDW� QRW� RQO\� WR� $FDFLD� SODQWDWLRQV� EXW� DOVR� WR�
RWKHU�DVVRFLDWHG�IRUHVW�SODQWDWLRQ�VSHFLHV��FDXVLQJ�
VLJQLILFDQ�FRQFHUQV�IRU�WKH�IRUHVWU\�VHFWRU��

���&21&/86,21�

7KLV� VWXG\� LGHQWLILHG� D� WRWDO� RI� ���� LQVHFW�
VSHFLHV� LQ� $FDFLD� SODQWDWLRQV� DFURVV� HOHYHQ�
SURYLQFHV� RI� � 9LHWQDP�� ZLWK� /HSLGRSWHUD��
&ROHRSWHUD�� DQG� 2UWKRSWHUD� EHLQJ� WKH� PRVW�
SUHYDOHQW�� 7KH� FRPSRVLWLRQ� RI� LQVHFW� VSHFLHV�
YDULHG� VLJQLILFDQWO\� EHWZHHQ� GLIIHUHQW� $FDFLD�
VSHFLHV��SODQWDWLRQ�DJHV��DQG�HFRORJLFDO�UHJLRQV��$��
PDQJLXP� ZDV� IRXQG� WR� EH� PRUH� VXVFHSWLEOH� WR�
SHVWV� WKDQ� $FDFLD� DXULFXOLIRUPLV�� OLNHO\� GXH� WR�
GLIIHUHQFHV� LQ� WUHH� UHVLVWDQFH� DQG� SK\VLFDO� RU�
FKHPLFDO� WUDLWV�� $GGLWLRQDOO\�� WKH� FRPSRVLWLRQ� RI�
&ROHRSWHUD� LQVHFWV� GLIIHUHG� EHWZHHQ� \RXQJHU� DQG�
ROGHU� SODQWDWLRQV�� ZKLOH� +HPLSWHUD� DQG�
/HSLGRSWHUD� VSHFLHV� YDULHG� DFURVV� $FDFLD� VSHFLHV�
EXW�QRW�ZLWK�UHVSHFW�WR�SODQWDWLRQ�DJH��

7KH� UHVXOWV�XQGHUVFRUH� WKH�QHHG� IRU� WDUJHWHG�
SHVW�PDQDJHPHQW�VWUDWHJLHV�EDVHG�RQ�WUHH�VSHFLHV��
SODQWDWLRQ�DJH�� DQG�UHJLRQDO�GLIIHUHQFHV��:LWK� WKH�
JURZLQJ� H[SDQVLRQ� RI� $FDFLD� SODQWDWLRQV� LQ�
9LHWQDP�� XQGHUVWDQGLQJ� WKHVH� IDFWRUV� UHPDLQV�
HVHQWLDO� IRU�PLWLJDWLQJ� SHVW� LPSDFWV� DQG� HQVXULQJ�

VXVWDLQDEOH� IRUHVW� PDQDJHPHQW� LQ� WKH� IDFH� RI�
FOLPDWH�FKDQJH��

5()(5(1&(6��

���'DEDV�� 0��� %KDWLD�� 6�� �������� &DUERQ�
VHTXHVWUDWLRQ� WKURXJK� DIIRUHVWDWLRQ�� UROH� RI�
WURSLFDO�LQGXVWULDO�SODQWDWLRQV��$PELR������y������

���6HGMR��5��$�� ��������7KH�SRWHQWLDO� RI�KLJK� ��
\LHOG�SODQWDWLRQ�IRUHVWU\�IRU�PHHWLQJ�WLPEHU�QHHGV��
1HZ�)RUHVWV����������y������

���*ULIILQ�� $�� 5��� 0LGJOH\�� 6�� -��� %XVK�� '���
&XQQLQJKDP��3��-���	�5LQDXGR��$��7����������*OREDO�
XVHV� RI� $XVWUDOLDQ� DFDFLDV� y� UHFHQW� WUHQGV� DQG�
IXWXUH� SURVSHFWV�� 'LYHUVLW\� DQG� 'LVWULEXWLRQV��
�����������y������

���7XUQEXOO��-��:���0LGJOH\��6��-���&RVVDOWHU��&��
�������� 7URSLFDO� DFDFLDV� SODQWHG� LQ� $VLD�� DQ�
RYHUYLHZ�� 5HFHQW� 'HYHORSPHQWV� LQ� $FDFLD�
3ODQWLQJ���������y�����

���0DVOLQ�� %�� 5���0F'RQDOG��0��:�� �������� $�
NH\�WR�XVHIXO�$XVWUDOLDQ�DFDFLDV�IRU�WKH�VHDVRQDOO\�
GU\�WURSLFV��&6,52�$XVWUDOLD��

���.DVRQJR��5��.���<DY��%��-���&KLVKLPED��7��.��
�������� $JURIRUHVWU\� IRU� VXVWDLQDEOH� GHYHORSPHQW�
LQ� WURSLFDO� UHJLRQV�� $JURIRUHVWU\� 6\VWHPV�� �������
����y������

���+DUZRRG�� &�� (��� 1DPELDU�� (�� .�� 6�� ��������
3URGXFWLYLW\� RI� DFDFLD� DQG� HXFDO\SW� SODQWDWLRQV� LQ�
6RXWKHDVW� $VLD�� ��� 7UHQGV� DQG� YDULDWLRQV��
,QWHUQDWLRQDO�)RUHVWU\�5HYLHZ�������������y������

���/H�� '�� .��� +D�� +�� 7�� �������� 5HVHDUFK� DQG�
GHYHORSPHQW� RI� DFDFLD� K\EULGV� IRU� FRPPHUFLDO�
SODQWLQJ� LQ� 9LHWQDP��9LHWQDP� -RXUQDO� RI� 6FLHQFH��
7HFKQRORJ\�DQG�(QJLQHHULQJ������������������

���5HLG�� 5��� 0RRUH�� 5�� �������� $JURIRUHVWU\�
V\VWHPV� LQ� WHPSHUDWH� $XVWUDOLD�� ,Q�7HPSHUDWH�
DJURIRUHVWU\� V\VWHPV��SS�� ���� �� ������:DOOLQJIRUG�
8.��&$%�,QWHUQDWLRQDO��

����1DPELDU�� (�� 6��� +DUZRRG�� &�� (��� .LHQ�� 1��
'����������$FDFLD�SODQWDWLRQV�LQ�9LHWQDP��5HVHDUFK�
DQG�NQRZOHGJH�DSSOLFDWLRQ�WR�VHFXUH�D�VXVWDLQDEOH�
IXWXUH�� 6RXWKHUQ� )RUHVWV�� $� -RXUQDO� RI� )RUHVW�
6FLHQFH�����������y�����
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����6]XMHFNL�� $�� �������� (FRORJ\� RI� IRUHVW�
LQVHFWV� �9RO�� ����� 6SULQJHU� 6FLHQFH� 	� %XVLQHVV�
0HGLD��

����:HLVVHU�� :�� :��� 6LHPDQQ�� (�� �(GV����
��������,QVHFWV�DQG�HFRV\VWHP�IXQFWLRQ��9RO��������
6SULQJHU�6FLHQFH�	�%XVLQHVV�0HGLD��

����)ORZHU�� &�� (��� *RQ]DOH]� �� 0HOHU�� 0�� $��
��������5HVSRQVHV�RI�WHPSHUDWH�IRUHVW�SURGXFWLYLW\�
WR� LQVHFW� DQG� SDWKRJHQ� GLVWXUEDQFHV��$QQXDO�
5HYLHZ�RI�3ODQW�%LRORJ\��������������������

����7VFKDUQWNH�� 7��� %UDQGO�� 5�� �������� 3ODQW� ��
LQVHFW� LQWHUDFWLRQV� LQ� IUDJPHQWHG� ODQGVFDSHV��
$QQXDO�5HYLHZV�LQ�(QWRPRORJ\��������������������

����,UPOHU�� 8��� +HOOHU�� .���:DUQLQJ�� -�� ��������
$JH� DQG� WUHH� VSHFLHV� DV� IDFWRUV� LQIOXHQFLQJ� WKH�
SRSXODWLRQV� RI� LQVHFWV� OLYLQJ� LQ� GHDG� ZRRG�
�&ROHRSWHUD�� 'LSWHUD�� 6FLDULGDH�� 0\FHWRSKLOLGDH���
3HGRELRORJLD�������������y������

����&XDUWDV�+HUQÄQGH]��6��(���*ÖPH]���0XULOOR��
/�� �������� (IIHFW� RI� ELRWLF� DQG� DELRWLF� IDFWRUV� RQ�
GLYHUVLW\� SDWWHUQV� RI� DQWKRSK\OORXV� LQVHFW�
FRPPXQLWLHV� LQ� D� WURSLFDO� PRXQWDLQ� IRUHVW��
1HRWURSLFDO�(QWRPRORJ\����������y������

����+DGGDG��1��0���&UXWVLQJHU��*��0���*URVV��
.���+DDUVWDG��-���.QRSV��-��0���	�7LOPDQ��'����������
3ODQW� VSHFLHV� ORVV� GHFUHDVHV� DUWKURSRG� GLYHUVLW\�
DQG� VKLIWV� WURSKLF� VWUXFWXUH�� (FRORJ\� /HWWHUV��
�������������y�������

����6ULGKDU�� -��� .XPDU�� .�� .��� 0XUDOL� ��
%DVNDUDQ��5��.��� 6HQWKLO� ��1DWKDQ�� 6��� 6KDUPD��6���

1DJHVK��0�������.XPDU��-����������,PSDFW�RI�FOLPDWH�
FKDQJH� RQ� FRPPXQLWLHV�� UHVSRQVH� DQG�PLJUDWLRQ�
RI�LQVHFWV��QHPDWRGHV��YHFWRUV�DQG�QDWXUDO�HQHPLHV�
LQ�GLYHUVH�HFRV\VWHPV��,Q�*OREDO�&OLPDWH�&KDQJH��
5HVLOLHQW�DQG�6PDUW�$JULFXOWXUH��SS������������

����5DXSS��0�� -��� 6KUHZVEXU\�� 3��0��� +HUPV��
'��$����������(FRORJ\�RI�KHUELYRURXV�DUWKURSRGV�LQ�
XUEDQ� ODQGVFDSHV��$QQXDO� 5HYLHZ� RI�
(QWRPRORJ\������������������

����3LFDQÊR�� $��� 5LJDO�� )��� 0DWWKHZV�� 7�� -���
&DUGRVR��3���%RUJHV�� 3��$�� �������� ,PSDFW� RI� ODQG�
̺� XVH� FKDQJH� RQ� IORZHU� ̺� YLVLWLQJ� LQVHFW�
FRPPXQLWLHV� RQ� DQ� RFHDQLF� LVODQG��,QVHFW�
&RQVHUYDWLRQ�DQG�'LYHUVLW\��������������������

����%HUHFKD��*���$HUWV��5���0X\V��%���+RQQD\��
2�� �������� )UDJPHQWDWLRQ� DQG� PDQDJHPHQW� RI�
(WKLRSLDQ� PRLVW� HYHUJUHHQ� IRUHVW� GULYH�
FRPSRVLWLRQDO�VKLIWV�RI�LQVHFW�FRPPXQLWLHV�YLVLWLQJ�
ZLOG� $UDELFD� FRIIHH� IORZHUV��(QYLURQPHQWDO�
0DQDJHPHQW�����������������

����7KX�� 3�� 4��� 4XDQJ�� '�� 1��� &KL�� 1�� 0���
+XQJ��7��;���%LQK��/��9���'HOO��%����������1HZ�DQG�
HPHUJLQJ�LQVHFW�SHVW�DQG�GLVHDVH�WKUHDWV�WR�IRUHVW�
SODQWDWLRQV�LQ�9LHWQDP��)RUHVWV����������������

����9LHWQDP�0LQLVWU\�RI�$JULFXOWXUH�DQG�5XUDO�
'HYHORSPHQW���������'HFLVLRQ�1R�������4'�%11�
7&/1�RQ�DQQRXQFLQJ�WKH�QDWLRQDO�IRUHVW�VWDWXV� LQ�
������
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