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$EVWUDFW��,�VWXGLHG�WKH�SUHVHQW�YHJHWDWLRQ�RI�D�KDELWDW�GLVWXUEHG�FD�����\HDUV�DJR�RQ�6DLSDQ��0DU�
LDQD�,VODQGV�WR�GHWHUPLQH�WKH�H[WHQW�WR�ZKLFK�QDWLYH�WUHHV�KDYH�EHFRPH�UHHVWDEOLVKHG��WR�JDLQ�LQ�
VLJKWV�LQWR�WKH�PHFKDQLVPV�LQYROYHG�LQ�QDWXUDO�UHIRUHVWDWLRQ�DQG�WR�GHWHUPLQH�LI�QDWXUDO�UHIRUHVWD�
WLRQ�RIIHUV�DQ\�PDQDJHPHQW�OHVVRQV���,Q�WHQ����[���P�SORWV��,�HQXPHUDWHG�DOO�WUHH�VSHFLHV�SUHVHQW�
DQG�PHDVXUHG� WKHLU�EDVDO�DUHDV� LQ� IRXU�YHUWLFDO� VWUDWD� �FDQRS\�� VDSOLQJ�� VKUXE�� VHHGOLQJ��� � ,QWUR�
GXFHG� VSHFLHV�� SDUWLFXODUO\� /HXFDHQD� OHXFRFHSKDOD� DQG� &DULFD� SDSD\D�� ZHUH� SURSRUWLRQDWHO\�
PRVW�GHQVH�LQ�WKH�FDQRS\�DQG�VHHGOLQJ�OD\HUV��ZKHUHDV�QDWLYH�VSHFLHV��SDUWLFXODUO\�0HODQROHSVLV�
PXOWLJODQGXORVD� DQG�$LGLD� FRFKLQFKLQHQVLV�� UHDFKHG� WKHLU� KLJKHVW� SURSRUWLRQDWH� GHQVLW\� LQ� WKH�
VKUXE�DQG�VDSOLQJ�OD\HUV���0RUHRYHU��LQWURGXFHG�VSHFLHV�LQFUHDVHG�DQG�QDWLYH�VSHFLHV�GHFOLQHG�LQ�
SURSRUWLRQDWH�EDVDO�DUHD�IURP�WKH�VKUXE�OD\HU�WR�WKH�FDQRS\�� �7KH�JUHDW�PDMRULW\�RI�QDWLYH�WUHHV�
SUHVHQW�ZHUH�FKDUDFWHUL]HG�E\�KDYLQJ��VPDOO�� IOHVK\� IUXLWV�DQG�ZHUH�SUREDEO\�GLVSHUVHG� LQWR� WKH�
DUHD�E\�LQGLJHQRXV�IRUHVW�ELUGV�� �1DWLYH�WUHH�VSHFLHV�DSSHDU�WR�EH�VXFFHVVIXOO\�UHFRORQL]LQJ�WKLV�
VLWH�DQG�PD\�HYHQWXDOO\�FRPH�WR�SUHGRPLQDWH�LI�QR�DGGLWLRQDO�KXPDQ�GLVWXUEDQFH�RFFXUV���+RZ�
HYHU�� WHPSRUDO� VKLIWV� LQ� YHJHWDWLRQ� FRPSRVLWLRQ� VHHP� OLNHO\� WR� LQYROYH� D� FRPSOH[� LQWHUSOD\� RI�
VHHG�GLVSHUVDO� DJHQWV�� HYROYLQJ�PLFURHQYLURQPHQWV�� SODQW� FRPSHWLWLYH� LQWHUDFWLRQV� DQG� H[WHUQDO�
HYHQWV�VXFK�DV�W\SKRRQV���6HYHUDO�SRWHQWLDO�PDQDJHPHQW�VWUDWHJLHV�DUH�GHVFULEHG�� 

7KH� QDWLYH� YHJHWDWLRQ� RI� 6DLSDQ�� 0DULDQD� ,V�
ODQGV�� KDV� EHHQ� JUHDWO\� DOWHUHG� VLQFH� KXPDQ� VHWWOH�
PHQW�� �$JULFXOWXUH��EXUQLQJ��FXWWLQJ�� IHUDO�XQJXODWHV��
LQWURGXFHG� SODQWV� DQG� ZDU-UHODWHG� GDPDJH� �)RVEHUJ�
������KDYH�DOO�FRQWULEXWHG�WR�WKLV�DOWHUDWLRQ���6RPH�RI�
WKH�PRVW�H[WHQVLYH�YHJHWDWLRQ�FKDQJHV�RFFXUUHG�GXU�
LQJ� WKH� -DSDQHVH� DGPLQLVWUDWLRQ� �����о������� ZKHQ�
PXFK� RI� WKH� VRXWKHUQ�0DULDQDV�ZHUH� FXOWLYDWHG�� � ,Q�
DGGLWLRQ��PLOLWDU\-UHODWHG� ODQG� FOHDULQJ� IROORZHG� WKH�
$PHULFDQ�LQYDVLRQ�RI�6DLSDQ�LQ�������)DUUHOO���������
$IWHU� :RUOG� :DU� ,,�� PXFK� RI� WKH� DJULFXOWXUDO� DQG�
PLOLWDU\�ODQG�RQ�6DLSDQ�ZDV�DEDQGRQHG�DQG�EHJDQ�WR�
UHYHJHWDWH�ZLWK�D� ODUJHO\�DOLHQ�PL[WXUH�RI�SODQW� VSH�
FLHV� �)RVEHUJ� ������� � 3UHVHQWO\�� WKH� LQWURGXFHG� WDQ�
JDQWDQJDQ� �/HXFDHQD� OHXFRFHSKDOD�� LV� DQ� HVSHFLDOO\�
SURPLQHQW�SDUW�RI�WKH�LVODQG
V�IORUD�RQ�IRUPHU�DJULFXO�
WXUDO� ODQG�� SDUWLFXODUO\� RQ� OLPHVWRQH-GHULYHG� VRLOV���
7KH�VPDOO�WUHH�ZDV�DHULDOO\�VHHGHG�IROORZLQJ�WKH�8�6��
LQYDVLRQ�RI�6DLSDQ�WR�SUHYHQW�HURVLRQ��(QJEULQJ�HW�DO��
�������3DSD\D��&DULFD�SDSD\D���VRVXJH��$FDFLD�FRQ�

IXVD��� ZKLWH� PRQNH\SRG� �$OEL]LD� OHEEHFN��� DQG�
IODPHWUHH� �'HORQL[� UHJLD�� DUH� DOVR� ORFDOO\� FRPPRQ�
LQWURGXFHG�WUHHV��� 

'HVSLWH� WKLV�ZKROHVDOH� DOWHUDWLRQ�RI� LQGLJHQRXV�
KDELWDWV�� VWHHS� OLPHVWRQH� HVFDUSPHQWV� KDYH� UHWDLQHG�
VWDQGV�RI�QDWLYH�IRUHVW� �)RVEHUJ�������� �6XFK�IRUHVW��
WHUPHG�OLPHVWRQH�IRUHVW��LV�QRZ�ZLGHO\�UHFRJQL]HG�DV�
D� GLVWLQFWLYH� QDWXUDO� UHVRXUFH� DQG� HIIRUWV� KDYH� EHHQ�
GLUHFWHG� DW� UHYHJHWDWLQJ� GLVWXUEHG� VLWHV� ZLWK� QDWLYH�
WUHHV��H�J��9LOODJRPH]���������0RUHRYHU��QDWLYH�WUHHV�
KDYH� VSRQWDQHRXVO\� VSUHDG� IURP� QDWLYH� IRUHVW� LQWR�
IRUPHU�FOHDUHG�DUHDV���+RZHYHU��WKHUH�DUH�QR�GDWD�RQ�
QDWXUDO� UHHVWDEOLVKPHQW� RI� QDWLYH� WUHHV� DQG� DUWLILFLDO�
UHYHJHWDWLRQ�HIIRUWV�KDYH�KDG�OLPLWHG�VXFFHVV���7KHUH�
IRUH��,�VWXGLHG�WKH�SUHVHQW�YHJHWDWLRQ�RI�WDQJDQWDQJDQ�
GRPLQDWHG�ODQG�WR�GHWHUPLQH�WKH�H[WHQW�WR�ZKLFK�QD�
WLYH�WUHHV�KDYH�EHFRPH�UHHVWDEOLVKHG��WR�JDLQ�LQVLJKWV�
LQWR�WKH�PHFKDQLVPV�LQYROYHG�LQ�QDWXUDO�UHIRUHVWDWLRQ�
DQG� WR� GHWHUPLQH� LI� QDWXUDO� UHIRUHVWDWLRQ� RIIHUV� DQ\�
PDQDJHPHQW� OHVVRQV�� � 7KH� WD[RQRPLF� QRPHQFODWXUH�
RI�5DXOHUVRQ�DQG�5LQHKDUW��������LV�IROORZHG�LQ�WKLV�
VWXG\� 
 

��&RUUHVSRQGLQJ�DXWKRU���(-PDLO�DGGUHVV��
PDLO#ELUGFRQVHUYDWLRQUHVHDUFK��RUJ� 
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7KH� OLPHVWRQH� HVFDUSPHQWV� RI� WKH� 0DUSL� UH�
JLRQ��6DLSDQ�KDYH�WKH�PRVW�H[WHQVLYH�DQG�DPRQJ�WKH�
EHVW� GHYHORSHG� QDWLYH� IRUHVW� UHPDLQLQJ� RQ� WKH� LV�
ODQG�� � 7KH� IRUHVW� LV� FKDUDFWHUL]HG� E\� WZR� VWURQJO\�
GRPLQDQW�FDQRS\��3LVRQLD�JUDQGLV��&\QRPHWUD�UDP�
LIORUD���DQG�XQGHUVWRU\��&��UDPLIORUD��*XDPLD�PDUL�
DQQDH��VSHFLHV��DOWKRXJK�DW�OHDVW����QDWLYH�WUHH�VSH�
FLHV� DUH� SUHVHQW� �&UDLJ� ������� � &DQRS\� KHLJKW� LV�
UHODWLYHO\� ORZ� LQ� WKLV� W\SKRRQ-LQIOXHQFHG� IRUHVW��
DYHUDJLQJ�FD�����P��DOWKRXJK� LQGLYLGXDO� WUHHV�JURZ�
WR����P���6DLSDQ�UHVLGHQWV�UHSRUW�WKDW�QR�IHUDO�XQJX�
ODWHV� KDYH� EHHQ� NQRZQ� IURP� WKH� YLFLQLW\� LQ� FD�� ���
\HDUV��� 

$HULDO� SKRWRJUDSKV� IURP� ����� LQGLFDWH� WKDW�
WKLV�IRUHVW�UHFHLYHG�OLWWOH�GLVWXUEDQFH�GXULQJ�WKH�-DS�
DQHVH� DGPLQLVWUDWLRQ� �VHH� 3DQJHOLQDQ� DQG� .DSLOHR�
������ H[FHSW� SHUKDSV� IRU� ORJJLQJ� RI� WKH� YDOXDEOH�
WLPEHU� WUHH� ,QWVLD� ELMXJD�� � +RZHYHU�� EHIRUH�:RUOG�
:DU� ,,�� OHYHO� DUHDV� WKURXJKRXW� PXFK� RI� WKH� LVODQG�
ZHUH�FXOWLYDWHG�IRU�VXJDUFDQH��6DFFKDUXP�RIILFLQDU�
XP�� �)RVEHUJ� ������� � :DUWLPH� DFWLYLWLHV� DW� 0DUSL�
UHVXOWHG�LQ�FRQVWUXFWLRQ�GLUHFWO\�DGMDFHQW�WR�WKH�IRU�
HVW� RI� DQ� DLUILHOG� DQG� VWRUDJH� IDFLOLWLHV� IRU�PLOLWDU\�
RUGLQDQFH��3DQJHOLQDQ�DQG�.DSLOHR��������� 

,� FKRVH� DV� D� VWXG\� VLWH� D� WDQJDQWDQJDQ� WKLFNHW�
ERUGHULQJ� WKH� QRUWKZHVW-IDFLQJ� OLPHVWRQH� HVFDUS�
PHQW� NQRZQ� DV� 6XLFLGH� &OLII� �)LJ����� � 7KH� WKLFNHW�
ERUGHUV�OLPHVWRQH�IRUHVW�KHUH�IRU�FD������P�DQG�H[�
WHQGV�RXW���í���P�WR�D�SDYHG�URDG���6LPLODU�KDELWDW�
RFFXSLHG� WKH� RSSRVLWH� VLGH� RI� WKH� URDG� XQWLO� ������
ZKHQ�PXFK�RI�WKDW�DUHD�EHFDPH�DOWHUHG�E\�UDQFKLQJ�
DFWLYLWLHV���2Q�D������DHULDO�SKRWRJUDSK��3DQJHOLQDQ�
DQG� .DSLOHR� ������ WKH� VWXG\� VLWH� ZDV� GHIRUHVWHG��
DQG� DSSHDUHG� WR�KDYH�EHHQ�PRZHG�DW� OHDVW� LQ� SDUW���
7KH� VLWH� SUHVHQWO\� KDV� FOHDU� HYLGHQFH� RI� SUHYLRXV�
GLVWXUEDQFH��LQFOXGLQJ�DQ�RYHUJURZQ�DSSDUHQW�URDG�
EHG�� UHPDLQV� RI� DLU� UDLG� VKHOWHUV�� URZV� RI� GHFD\LQJ�
PHWDO� GUXPV� DQG� VDQGEDJ� SLOHV�� � ,W� DSSHDUV� UHSUH�
VHQWDWLYH� RI� GLVWXUEHG� DUHDV� JURZQ� XS� WR� WDQJDQ�
WDQJDQ�WKLFNHWV�H[FHSW�WKDW�WKH�FORVH�SUR[LPLW\�RI�DQ�
H[WHQVLYH� QDWLYH� VHHG� VRXUFH� KDV� PD[LPL]HG� WKH�
SUREDELOLW\�RI�UHIRUHVWDWLRQ�E\�QDWLYH�WUHHV� 

)ROORZLQJ� WKH� UHFRPPHQGDWLRQ� RI� 0XHOOHU-
'RPERLV� DQG� (OOHQEHUJ� �������� ,� XVHG� VWXG\� SORWV�
SODFHG�ZLWK�WKHLU�ORQJ�D[LV�SHUSLQGLFXODU�WR�WKH�IRU�
HVW�ERUGHU�WR�JDWKHU�GDWD�RQ�YHJHWDWLYH�VWUXFWXUH�DQG�
FRPSRVLWLRQ� LQ�WKLV�KDELWDW�� �,�JDWKHUHG�GDWD�IRU�WHQ�
SORWV�RQ�YHJHWDWLRQ�LQ�IRXU�YHUWLFDO�VWUDWD�WKDW�IRU�WKH�
PRVW� SDUW� DOVR� DSSHDUHG� WR� FRUUHVSRQG� WR� DJH� FODV�
VHV���7KHVH�VWUDWD�ZHUH������FDQRS\—WUHHV�ILUVW�LQWHU�
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,QWURGXFHG� 
/HXFDHQD�OHXFRFHSKDOD  ���������� ���������� ���������� ��� 
&DULFD�SDSD\D   ������������ ������������� ����������� ��� 
$OEL]LD�OHEEHFN   ������������ ����������� ������������� ����� 
3LWKHFHOOREXP�GXOFH      ������������� 
/DQWDQD�FDPDUD       ������������� 
7RWDO�    ���������� ���������� ���������� ��� 
 
1DWLYH� 
0HODQROHSVLV�PXOWLJODQGXORVD��� ���������� ���������� ���������� ����� 
$LGLD�FRFKLQHQVLV     ����������� ���������� ���� 
3RXWHULD�RERYDWD   ������������� ������������ ����������� ���� 
3V\FKRWULD�PDULDQD      �������������� ���� 
*XDPLD�PDULDQQDH  ������������ ����������� ������������ ����� 
(XJHQLD�SDOXPELV    ������������� ������������ ���� 
2FKURVLD�PDULDQQHQVLV    ������������� ������������ ����� 
&\QRPHWUD�UDPLIORUD    ������������ ������������� ����� 
3LVRQLD�JUDQGLV   ������������   ������������� 
)LFXV�VSS�   ������������� ������������ 
0RULQGD�FLWULIROLD      ������������� ����� 
&DOOLFDUSD�FDQGLFDQV      ������������� ����� 
(U\WKULQD�YDULHJDWD  ������������� 
3DQGDQXV�GXELXV     ������������� 
3LSWXUXV�DUJHQWHXV  ������������ 
0D\WHQXV�WKRPSVRQLL      �������������� 
7RWDO�    ���������� ��������� ���������� ���� 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

FHSWLQJ� VXQOLJKW� DQG� DW� OHDVW� �� P� WDOO�� ���� VDS�
OLQJ—WUHHV� VKDGHG�E\� FDQRS\� WUHHV� DQG��í���P�
LQ�KHLJKW������VKUXE—DOO�ZRRG\�SODQWV�RWKHU�WKDQ�
YLQHV� �í��� P� LQ� KHLJKW�� ���� SHUVLVWHQW� VHHG�
OLQJV—DOO�ZRRG\�SODQWV�RWKHU� WKDQ�YLQHV����í���
P�WDOO�� �%DVHG�RQ�SUHYLRXV�REVHUYDWLRQ�� ,� MXGJHG�
VPDOOHU� VHHGOLQJV� WRR� HSKHPHUDO� LQ� FRPSRVLWLRQ�
WR�SURYLGH�FOHDU�LQVLJKWV�LQWR�ORQJHU�WHUP�SDWWHUQV�
DQG��WKHUHIRUH��,�GLG�QRW�PHDVXUH�WKHP���,�VXEGL�
YLGHG�HDFK����[���P�SORW�LQWR�WHQ���[�����P�TXDG�
UDWV�WR�HQVXUH�FRPSOHWH�HQXPHUDWLRQ�RI�DOO�SODQWV�
SUHVHQW� LQ� WKH� SORW�� � ,Q� HDFK� TXDGUDW�� ,� UHFRUGHG�
WKH�QXPEHU�RI�LQGLYLGXDOV�RI�HDFK�VSHFLHV�SUHVHQW�
LQ�HDFK�VWUDWXP�� � ,� UHFRUGHG�D�PHDVXUH�RI�DERYH�
JURXQG� ELRPDVV�� WKH� EDVDO� DUHD�� IRU� DOO� SODQWV�
ODUJHU�WKDQ�VHHGOLQJV�E\�PHDVXULQJ�WKHLU�GLDPHWHU�
DW�WKH�EDVH�RI�WKH�VWHP��� 

 

5(68/76 
 

,QWURGXFHG� VSHFLHV� VLJQLILFDQWO\� GLIIHUHG�
DPRQJ� VWUDWD� LQ� GHQVLW\� �.UXVNDO-:DOOLV� +�  �
��������GI��3������������7KH\�UHDFKHG�WKHLU�JUHDW�
HVW� DEXQGDQFH� E\� IDU� LQ� WKH� VHHGOLQJ� OD\HU�� EXW�
WKH\� ZHUH� VLPLODUO\� DEXQGDQW� LQ� WKH� UHPDLQLQJ�
WKUHH�VWUDWD���%DVDO�DUHDV�RI�LQWURGXFHG�WUHHV�DOVR�
VLJQLILFDQWO\� GLIIHUHG� DPRQJ� VWUDWD� �2QH� ZD\�
$129$�)�  � ������ ����� GI��3� �� �������� � 7KH\�
GHFOLQHG�VKDUSO\�IURP�WKH�FDQRS\�WR�VDSOLQJ�DQG�
VKUXE� OD\HUV� DQG� WKH� FRQVHUYDWLYH� 7XNH\� WHVW�
LQGLFDWHG�WKDW�WKH�GLYHUJHQFH�LQ�PHDQ�EDVDO�DUHD�
RI� WKH� FDQRS\� DQG� ORZHU� VWUDWD� ZDV� VLJQLILFDQW�
�:�  � �������3�  � ������� � 1DWLYH� WUHHV� VLPLODUO\�
GLIIHUHG�VLJQLILFDQWO\�LQ�GHQVLW\�DPRQJ�VWUDWD��+�
 ���������GI��3�����������DOWKRXJK�WKHLU�GLVWULEX�
WLRQDO� SDWWHUQ� GLYHUJHG� IURP� WKDW� RI� WKH� LQWUR�
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),*�����&RPSDULVRQ�RI�WKH�UHODWLYH�GHQVLW\��VROLG�OLQHV��DQG�EDVDO�DUHD��GDVKHG�OLQHV��RI�LQWURGXFHG�DQG�QDWLYH�
WUHH�VSHFLHV�LQ�IRXU�WDQJDQWDQJDQ�WKLFNHW�VWUDWD�� 

GXFHG� VSHFLHV�� � 7KH\� ZHUH� PRVW� DEXQGDQW� LQ� WKH�
ORZHU� WKUHH� VWUDWD� EXW� ZHUH� FRPSDUDWLYHO\� XQFRP�
PRQ� LQ� WKH� FDQRS\�� � %DVDO� DUHDV� RI� QDWLYH� WUHHV�
VKRZHG�QR�VLJQLILFDQW�GLIIHUHQFH�DPRQJ�VWUDWD��)� �
����� ����� GI�� 3� !� ������� DOWKRXJK� WKH\� DYHUDJHG�
KLJKHVW� LQ� WKH� FDQRS\�� SULPDULO\� EHFDXVH� VLQJOH�
ODUJH� 3�� JUDQGLV� DQG� )LFXV� SUROL[D� ZHUH� SUHVHQW�
�7DEOH���� 

7KH�DEXQGDQW�� LQWURGXFHG�/��OHXFRFHSKDOD�GLG�
QRW�GLIIHU�VLJQLILFDQWO\�DPRQJ�VWUDWD�LQ�GHQVLW\��+� �
�������GI��3���������DOWKRXJK�LW�VLJQLILFDQWO\�GLIIHUHG�
LQ�EDVDO�DUHD��)� �������������GI��3������������/��OHX�
FRFHSKDOD� DYHUDJHG� PRVW� IUHTXHQW� LQ� WKH� VHHGOLQJ�
OD\HU�DQG�KDG� LWV�JUHDWHVW�EDVDO�DUHD� LQ� WKH�FDQRS\���
7KH� VHFRQG� FRPPRQ� �EXW� RFFXUULQJ� WRR� LUUHJXODUO\�
IRU�VWDWLVWLFDO�WHVWLQJ��LQWURGXFHG�VSHFLHV��&��SDSD\D��
ZDV�DOVR�PRVW�DEXQGDQW�LQ�WKH�VHHGOLQJ�OD\HU�EXW�LWV�
EDVDO�DUHD�LQ�WKH�VDSOLQJ�OD\HU�ZDV�ORZ��7DEOH������ 

7KH�DEXQGDQW��QDWLYH�0HODQROHSVLV�PXOWLJODQ�
GXORVD��JURZLQJ�WR�FDQRS\�KHLJKW��LQFUHDVHG�LQ�GHQ�
VLW\� IURP� WKH� VHHGOLQJ� WR� WKH� VDSOLQJ� OD\HU� EXW� GH�
FOLQHG� LQ� WKH�FDQRS\�� �%DVDO� DUHD� VKRZHG�D� VLPLODU�
SDWWHUQ����7KH�VHFRQG�PRVW�FRPPRQ�QDWLYH�VSHFLHV��
WKH� VPDOO� XQGHUVWRU\� WUHH� $LGLD� FRFKLQFKLQHQVLV��
UHDFKHG� LWV� JUHDWHVW� GHQVLW\� DQG� EDVDO� DUHD� LQ� WKH�
VKUXE� OD\HU�� � 2WKHU� UHJXODUO\� HQFRXQWHUHG� QDWLYH�
VSHFLHV�ZHUH�3RXWHULD�RERYDWD��ZKLFK�JURZV�WR�WUHH�
VL]H�� DQG� WKH� WZR� XQGHUVWRU\� VSHFLHV� 3V\FKRWULD�
PDULDQD� �RFFDVLRQDOO\� JURZLQJ� WR� FDQRS\� KHLJKW��
DQG� (XJHQLD� SDOXPELV� �D� VPDOO� XQGHUVWRU\� WUHH����
7KHVH� ODWWHU� WKUHH�VSHFLHV�RFFXUUHG�SULPDULO\� LQ� WKH�
VKUXE� DQG� VHHGOLQJ� OD\HUV�� � 1RWDEO\�� WKH� SUHGRPL�

QDQW� FDQRS\� VSHFLHV� RI� WKH� DGMDFHQW� QDWLYH� IRUHVW�
�&UDLJ� ������� 3�� JUDQGLV� DQG� &�� UDPLIORUD�� ZHUH�
XQFRPPRQ�LQ� WKH� WKLFNHWV��*��PDULDQQDH��DQ�DEXQ�
GDQW�XQGHUVWRU\�VSHFLHV�RI�WKH�OLPHVWRQH�IRUHVW��ZDV�
SUHVHQW�EXW�UHODWLYHO\�XQFRPPRQ�LQ�DOO� WKLFNHW�VWUD�
WD���$OO�WKHVH�QDWLYH�VSHFLHV�RFFXUUHG�WRR�LUUHJXODUO\�
IRU� WKHLU� GLVWULEXWLRQV� WR� EH� H[DPLQHG� VWDWLVWLFDOO\��
�7DEOH���� 

:KHQ� ,� FRPSDUHG� SHUFHQW� FRQWULEXWLRQV� WR�
VWUDWXP�GHQVLW\��LQWURGXFHG�VSHFLHV�JUHDWO\�SUHGRPL�
QDWHG� LQ� WKH� FDQRS\� DQG� VHHGOLQJ� OD\HUV�� ZKHUHDV�
QDWLYH� VSHFLHV� SUHGRPLQDWHG� LQ� WKH� VKUXE� DQG� VDS�
OLQJ�OD\HUV���'LIIHUHQFHV�LQ�SHUFHQW�GHQVLW\�EHWZHHQ�
VWUDWD� �)LJ�� ��� ZHUH� VWDWLVWLFDOO\� VLJQLILFDQW� �+�  �
������ �� GI��3� �� �������� � ,Q� FRQWUDVW�� SURSRUWLRQDWH�
EDVDO� DUHD� LQFUHDVHG� IRU� LQWURGXFHG� VSHFLHV� EXW� GH�
FOLQHG� IRU� QDWLYH� VSHFLHV� IURP� WKH� FDQRS\� WR� WKH�
VKUXE�OD\HU��+� ��������GI��3����������� 

$PRQJ� LQWURGXFHG� VSHFLHV�� /�� OHXFRFHSKDOD�
VKRZHG� D� VLJQLILFDQW� GLIIHUHQFH� DPRQJ� VWUDWD� LQ� LWV�
SURSRUWLRQDWH� FRQWULEXWLRQ� WR�YHJHWDWLRQ�GHQVLW\� �+�
 ���������GI��3������������,W�ZDV�WKH�PRVW�DEXQGDQW�
VSHFLHV�LQ�WKH�FDQRS\�DQG�VHHGOLQJ�OD\HUV�EXW�LW�ZDV�
UHODWLYHO\�LQIUHTXHQW�LQ�WKH�VKUXE�DQG�VDSOLQJ�OD\HUV���
3HUFHQW� EDVDO� DUHD�� DOWKRXJK� DYHUDJLQJ� JUHDWHVW� LQ�
WKH� VDSOLQJ� OD\HU�� MXVW� PLVVHG� EHLQJ� VLJQLILFDQWO\�
GLIIHUHQW�EHWZHHQ�VWUDWD��+� ��������GI��3�!���������&��
SDSD\D�� LQ� FRPSDULVRQ�� ZDV� DQ� LPSRUWDQW� FRPSR�
QHQW�RI�WKH�VKUXE��EDVDO�DUHD��DQG�VHHGOLQJ��GHQVLW\��
OD\HUV� �)LJ������ �$PRQJ�QDWLYH� VSHFLHV�� WKH�SURSRU�
WLRQDWH� FRQWULEXWLRQ� RI� 0�� PXOWLJODQGXORVD� WR� WKH�
YHJHWDWLRQ�VWUDWD�LQFUHDVHG�IURP�WKH�VHHGOLQJ�WR�VDS�
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7$%/(�����3HUFHQW�GLVWULEXWLRQ�RI�IUXLW�W\SHV�DPRQJ�LQWURGXFHG�DQG�QDWLYH�WUHH�VSHFLHV�RFFXUULQJ�LQ�VWXG\�
SORWV��Q�LQ�SDUHQWKHVHV� 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
        /D\HU 
)UXLW�W\SH�  &DQRS\  6DSOLQJ  6KUXE  6HHGOLQJ  7RWDO 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
,QWURGXFHG� 
 VPDOO�IOHVK\ ��� � ���  ��������� � ��� � ��������� 
 ODUJH�IOHVK\ ��������� � ���������  ��������� ���������� ���������� 
 GU\�ZRRG\ ��������� ��������� ��������� ���������� ���������� 
1DWLYH� 
 VPDOO�IOHVK\ ��������� ���������� ���������� ���������� ���������� 
 ODUJH�IOHVK\ ���  ���������  ���������  ���������  ���������� 
 GU\�ZRRG\ ��������  ��������� ���������� ���������� ����������
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

OLQJ� OD\HU� EXW� WKHQ� GHFOLQHG� LQ� WKH� FDQRS\�� � $��
FRFKLQFKLQHQVLV� LQFUHDVHG�IURP�WKH�VHHGOLQJ� WR� WKH�
VKUXE� OD\HU� EXW� GHFOLQHG� LQ� WKH� VDSOLQJ� OD\HU� DQG�
ZDV�DEVHQW�IURP�WKH�FDQRS\��)LJ������� 

2I� WKH� ���� QDWLYH� WUHHV� HQFRXQWHUHG� LQ� WKH�
VWXG\�SORWV��WKH�JUHDW�PDMRULW\��LQFOXGLQJ�0��PXOWL�
JODQGXORVD�� $�� FRFKLQFKLQHQVLV�� 3�� RERYDWD�� 3��
PDULDQD�� DQG� (�� SDOXPELV�� ZHUH� FKDUDFWHUL]HG� E\�
KDYLQJ�UHODWLYHO\�VPDOO��FD���í��FP���IOHVK\�RU�VHPL
-IOHVK\�IUXLWV���7KH�QXPEHU�RI�WUHHV�LQ�WKH�WHQ�SORWV�
ZLWK�VXFK�IUXLWV�ZDV�VLJQLILFDQWO\�JUHDWHU�WKDQ�WKRVH�
ZLWK� RWKHU� W\SHV� RI� IUXLWV� �GU\� SRGV�� ODUJH� IUXLWV��
�:LOFR[RQ�5DQN�6XP��=� ������3�������������2QO\�
D�VPDOO�SURSRUWLRQ�RI�QDWLYH�WUHHV�KDG�ODUJH�IUXLWV��!�
��FP��H�J��2FKURVLD�PDULDQQHQVLV��3DQGDQXV�GXEL�
XV��&��UDPLIORUD��RU�GU\�SRGV��H�J��(U\WKULQD�YDULH�
JDWD��� �2I� WKH� LQWURGXFHG� VSHFLHV�� RQO\�&�� SDSD\D�
KDG�IOHVK\�IUXLWV�DQG�RFFXUUHG�UHJXODUO\���/��OHXFR�
FHSKDOD�KDV�GU\�SRGV��7DEOH���� 
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:LWKRXW� GDWD� RQ� VWUDWXP� UHFUXLWPHQW� G\QDP�

LFV�� GHILQLWLYH� SUHGLFWLRQV� DERXW� SODQW� VXFFHVVLRQ�
DUH� LPSRVVLEOH�� �+RZHYHU�� LQVLJKWV� LQWR�YHJHWDWLRQ�
GHYHORSPHQW� LQ� WKLV� GLVWXUEHG� KDELWDW� PD\� EH� RE�
WDLQHG�� DQG� K\SRWKHVHV� DGYDQFHG�� IURP� H[LVWLQJ�
SDWWHUQV�� � )RU� H[DPSOH�� WKH� SUHVHQW� FDQRS\� DSSDU�
HQWO\� GHYHORSHG� IURP� FRORQL]DWLRQ� RI� WKH� DEDQ�
GRQHG�VLWH�E\�ZHHG\�LQWURGXFHG�VSHFLHV��SDUWLFXODU�
O\� /�� OHXFRFHSKDOD�� � $OWKRXJK� /�� OHXFRFHSKDOD� LV�
FRPPRQ� LQ� DOO� VWUDWD�� VXJJHVWLQJ� WKDW� LWV� SRSXOD�
WLRQV�DUH�SUHVHQWO\�PDLQWDLQHG�LQ�WKH�WKLFNHW��WKH�/��
OHXFRFHSKDOD� FDQRS\� KDV� OLNHO\� DOWHUHG� WKH�PLFUR�
HQYLURQPHQW� VXIILFLHQWO\� WR� SHUPLW� UHFRORQL]DWLRQ�
E\� FHUWDLQ� QDWLYH� IRUHVW� VSHFLHV�� � ,QGHHG�� QDWLYH�
VSHFLHV� QRZ� QXPHULFDOO\� GRPLQDWH� WKH� VKUXE� DQG�
VDSOLQJ� OD\HUV�� � 0DQ\� QDWLYH� VSHFLHV� SUHVHQWO\� LQ�
WKH�XQGHUVWRU\�DUH�FDSDEOH�RI� LQYDGLQJ� WKH�FDQRS\�
DQG�� WKHUHIRUH�� RYHU� WLPH� QDWLYHV� PLJKW� LQFUHDVH�

WKHLU�SUHVHQFH�LQ�WKH�FDQRS\���6RPH�UHFUXLWPHQW�LQWR�
WKH�FDQRS\�E\�QDWLYH�VSHFLHV��SDUWLFXODUO\�0��PXOWL�
JODQGXORVD��KDV�DOUHDG\�RFFXUUHG��� 

,Q�DGGLWLRQ�WR�QDWLYH�VSHFLHV�SRVVHVVLQJ�D�KLJK�
UHODWLYH� GHQVLW\� LQ� WKH� XQGHUVWRU\�� WKH� IHZ� QDWLYH�
WUHHV� LQ� WKH�FDQRS\�DOUHDG\�SUHGRPLQDWH� LQ� UHODWLYH�
EDVDO�DUHD���1DWLYH�WUHH�VSHFLHV�DUH�LQ�PDQ\�LQVWDQF�
HV�FDSDEOH�RI�JURZLQJ�IDU�ODUJHU�WKDQ�/��OHXFRFHSKD�
OD� DQG�� DV� WKHVH� VSHFLHV� EHFRPH� HVWDEOLVKHG� DQG�
PDWXUH�� WKH\� ZLOO� OLNHO\� VKDGH� WKH� XQGHUVWRU\� WR� D�
GHJUHH�XQVXLWDEOH�IRU�/��OHXFRFHSKDOD�UHSURGXFWLRQ���
%HFDXVH�WKH�WKLFNHW�XQGHUVWRU\�LV�DOVR�EHLQJ�UHFROR�
QL]HG� E\� QDWLYH� XQGHUVWRU\� VSHFLHV�� D� FRPPXQLW\�
PD\�HYHQWXDOO\�GHYHORS�WKDW�UHVHPEOHV�WKH�DGMDFHQW�
QDWLYH�IRUHVW���� 

,Q� DGGLWLRQ� WR� WKH� SRWHQWLDO� LQIOXHQFH� RI� VXFK�
VLWH-VSHFLILF�IDFWRUV�DV�HYROYLQJ�PLFURHQYLURQPHQWV�
DQG� SODQW� FRPSHWLWLYH� LQWHUDFWLRQV� LQ� QDWLYH� WUHH�
UHHVWDEOLVKPHQW�� SODQW� GLVSHUVDO� DJHQWV� DOVR� DSSHDU�
WR� KDYH� H[HUWHG� DQ� LPSRUWDQW� LPSDFW� RQ� UHIRUHVWD�
WLRQ���1DWLYH�WUHH�VSHFLHV�DW�WKH�VWXG\�VLWH�UHSUHVHQW�
HG�D�VXEVHW�RI�WKRVH�SUHVHQW�LQ�WKH�LPPHGLDWHO\�DG�
MDFHQW� OLPHVWRQH� IRUHVW�� � 1RWDEO\�� VSHFLHV� ZLWK�
VPDOO��IOHVK\�RU�VHPL-IOHVK\�IUXLWV�ZHUH�SDUWLFXODUO\�
DEXQGDQW� LQ� WKH� WKLFNHWV�� � 6XFK� IUXLWV� DUH� SRSXODU�
IRRG� LWHPV� RI� WKH� LQGLJHQRXV� IRUHVW� ELUGV� �&UDLJ�
������ XQSXEO�� GDWD��� � ,Q� FRQWUDVW�� QDWLYH� WUHHV�ZLWK�
ODUJH� IUXLWV� ZHUH� LQIUHTXHQW� LQ� WKH� WKLFNHWV�� � 6RPH�
UDW� �5DWWXV� VSS��� GLVSHUVDO� RI� WKH� ODUJH-IUXLWHG�
2FKURVLD�PDULDQQHQVLV�VHHPHG�SUREDEOH��EDVHG�RQ�
P\�REVHUYDWLRQ�RI�SDUWLDOO\�UDW-FKHZHG�IUXLWV�RI�WKLV�
WUHH� VSHFLHV�� � +RZHYHU�� RWKHU� VSHFLHV� ZLWK� ODUJH��
IOHVK\�IUXLWV�OLNH�1HLVRVSHUPD�RSSRVLWLIROLD��WKRXJK�
UHJXODUO\�RFFXUULQJ�LQ�WKH�DGMDFHQW�OLPHVWRQH�IRUHVW�
�&UDLJ��������ZHUH�XQGHWHFWHG�LQ�WKH�WKLFNHWV��� 

,Q� GLVWXUEHG� VLWHV� RQ� WKH� 0DULDQD� ,VODQG� RI�
5RWD��,�KDYH�REVHUYHG�WKDW�1��RSSRVLWLIROLD�DQG�RWKHU�
ODUJH�� IOHVK\-IUXLWHG� VSHFLHV� DUH� FRPPRQ� VHHGOLQJV�
DQG� VDSOLQJV�� � 7KLV� GLIIHUHQFH� EHWZHHQ� WKH� LVODQGV�
PD\�H[LVW�EHFDXVH�WKH�0DULDQDV�)UXLW�%DW��3WHURSXV�
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),*�����&RPSDULVRQ�RI�WKH�UHODWLYH�GHQVLW\��VROLG�OLQHV��DQG�EDVDO�DUHD��GDVKHG�OLQHV��RI�WKH�LQWURGXFHG�WUHH�
VSHFLHV��/HXFDHQD�OHXFRFHSKDOD�DQG�&DULFD�SDSD\D��LQ�IRXU�WDQJDQWDQJDQ�WKLFNHW�VWUDWD� 

PDULDQQXV���ZKLFK�IHHGV�RQ�VXFK�IUXLWV��:LOHV�HW�DO��
�������LV�UHSRUWHG�E\�6DLSDQ�UHVLGHQWV�WR�KDYH�EHHQ�
YLUWXDOO\� H[WLUSDWHG� IRU� FD�� ��� \HDUV�� ZKHUHDV� RQ�
5RWD�D�ODUJH�EDW�SRSXODWLRQ�SHUVLVWV���7KH�LQWURGXFHG�
&��SDSD\D�ZDV�FRPPRQ�LQ�WKH�WKLFNHWV��EXW�LWV�ODUJH��
IOHVK\�IUXLWV��EXW�VPDOO�VHHGV��DUH�IHG�XSRQ�HYHQ�E\�
VPDOO�IRUHVW�ELUGV��&UDLJ�������)LJ����� 

7KH�UDULW\�RI�FHUWDLQ�QDWLYH� WUHH�VSHFLHV� LQ� WKH�
WKLFNHWV��VXFK�DV�WKRVH�WKDW�SUHGRPLQDWH�LQ�WKH�DGMD�
FHQW�QDWLYH�IRUHVW��H�J��&��UDPLIORUD��*��PDULDQQDH��
PD\�EH�UHODWHG�DW�OHDVW�LQ�SDUW�WR�LQDGHTXDWH�GLVSHU�
VDO� RI� WKHLU� ODUJH�� QRQ-IOHVK\� IUXLWV�� � +RZHYHU�� WKH�
UDULW\�RI�RWKHU�QDWLYH�VSHFLHV�LQ�WKH�WKLFNHWV�UHTXLUHV�
DOWHUQDWH� H[SODQDWLRQV�� � )RU� H[DPSOH�� HYHQ� WKRXJK�
WKH�VPDOO��IOHVK\�IUXLWV�RI�ILJV��)��SUROL[D��)��WLQFWR�
ULD��DUH�D�SRSXODU� IRRG�RI�PDQ\� IRUHVW�ELUG�VSHFLHV�
�&UDLJ�������XQSXEO��GDWD���)LFXV�ZDV�ODUJHO\�DEVHQW�
IURP�WKH�VWXG\�DUHD���7UHH�VSHFLHV�VXFK�DV�WKHVH�PD\�
ILQG�WKH�PLFURHQYLURQPHQWV�RI�WKLFNHWV�VWLOO�XQVXLWD�
EOH� IRU� JURZWK�� � $OWKRXJK� ,� PDGH� QR� TXDQWLWDWLYH�
PHDVXUHV��WKH�LQWHULRU�RI�WKH�DGMDFHQW�OLPHVWRQH�ZDV�
QRWLFHDEO\�GDUNHU��FRROHU��DQG�ZHWWHU�WKDQ�WKDW�RI�WKH�
WKLFNHWV���7KH�RFFXUUHQFH�RI�3��PDULDQD��ZKLFK�DOVR�
KDV� VPDOO�� IOHVK\� IUXLWV� SRSXODU� DV� IRRG� E\� IRUHVW�
ELUGV��PD\�SURYLGH�HYLGHQFH�IRU�FRQWLQXHG�HYROXWLRQ�
RI� WKH� WKLFNHW�PLFURHQYLURQPHQW�� � ,W�ZDV� DEVHQW� LQ�
WKH�VDSOLQJ�OD\HU��XQFRPPRQ�LQ�WKH�VKUXE�OD\HU��EXW�
IDLUO\� FRPPRQ�DV� D� VHHGOLQJ�� �7KLV� VXJJHVWV� WKDW� LW�
KDV�LQYDGHG�WKH�WKLFNHWV�UHODWLYHO\�UHFHQWO\��SHUKDSV�
DV� WKH� PLFURHQYLURQPHQW�� PRGLILHG� E\� WKH� HPHU�
JHQFH�RI�D�VDSOLQJ�OD\HU�RI�0��PXOWLJODQGXORVD��KDV�
EHFRPH�PRUH�VXLWDEOH� 

,I�OHIW�XQGLVWXUEHG�E\�KXPDQ�DFWLYLW\��WHPSRUDO�

VKLIWV�LQ�WKH�FRPSRVLWLRQ�RI�WKLFNHW�YHJHWDWLRQ�VHHP�
OLNHO\�WR�LQYROYH�D�FRPSOH[�LQWHUSOD\�RI�VHHG�GLVSHU�
VDO�DJHQWV��HYROYLQJ�PLFURHQYLURQPHQWV��SODQW�FRP�
SHWLWLYH� LQWHUDFWLRQV� DQG� H[WHUQDO� HYHQWV� VXFK� DV�
W\SKRRQV���+RZHYHU��EHFDXVH�WKH�DGMDFHQW�OLPHVWRQH�
IRUHVW� DSSHDUV� UHVLVWDQW� WR� LQYDVLRQ� E\� LQWURGXFHG�
VSHFLHV��&UDLJ��������FRORQL]LQJ�QDWLYH�WUHHV�VKRXOG�
XOWLPDWHO\� SURYH� FRPSHWLWLYHO\� VXSHULRU� WR� ZHHG\��
LQWURGXFHG�VSHFLHV�� �(IIRUWV�DLPHG�DW� UHHVWDEOLVKLQJ�
QDWLYH� IRUHVW� PLJKW� PDNH� XVH� RI� VXFK� FRPSHWLWLYH�
VXSHULRULW\� LQ� DFFHOHUDWLQJ� WKH� UHYHUVLRQ�RI� WKLFNHWV�
WR�QDWLYH�IRUHVW���6WUDWHJLHV�WKDW�PLJKW�EH�LQYHVWLJDW�
HG� LQFOXGH� VHOHFWLYHO\� WKLQQLQJ� WKH� WDQJDQWDQJDQ�
FDQRS\�WR�DVVLVW�QDWLYH�XQGHUVWRU\�VSHFLHV�LQ�DVVXP�
LQJ� GRPLQDQFH�� XQGHUSODQWLQJ� WKLFNHWV� ZLWK� QDWLYH�
FDQRS\�VSHFLHV�WKDW�PD\�KDYH�ZHDN�GLVSHUVDO�DELOL�
WLHV� DQG� VKDGLQJ� DQG� LUULJDWLQJ� WKLFNHWV� WR� VLPXODWH�
QDWLYH�IRUHVW�PLFURHQYLURQPHQWV� 
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,� WKDQN� /�� 5DXOHUVRQ�� 6�� 9LOODJRPH]�� DQG� *��

:LOHV� IRU� WKHLU� LQVLJKWV� FRQFHUQLQJ� WKLV� VWXG\�� � /��
5DXOHUVRQ�YHULILHG�P\�SODQW�LGHQWLILFDWLRQV���,�HVSH�
FLDOO\�WKDQN�P\�ZLIH��%DUEDUD��IRU�KHU�DVVLVWDQFH�LQ�
DOO�DVSHFWV�RI�P\�VWXGLHV�LQ�WKH�3DFLILF��� 

  
/,7(5$785(�&,7(' 

  
&උൺං඀��5�-�� ������� � �)RUDJLQJ�EHKDYLRU�DQG�PLFUR�

KDELWDW� XVH� RI� WZR� VSHFLHV� RI� ZKLWHဩH\HV�
�=RVWHURSLGDH��RQ� 6DLSDQ��0LFURQHVLD�� $XN�
�������-����� 
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),*�����&RPSDULVRQ�RI�WKH�UHODWLYH�GHQVLW\��VROLG�OLQHV��DQG�EDVDO�DUHD��GDVKHG�OLQHV��RI�WKH�QDWLYH�WUHH�VSH�
FLHV��0HODQROHSVLV�PXOWLJODQGXORVD�DQG�$LGLD�FRFKLQFKLQHQVLV��LQ�IRXU�WDQJDQWDQJDQ�WKLFNHW�VWUDWD�� 

&උൺං඀��5�-�� � ������ � (FRORJLFDO� FKDUDFWHULVWLFV� RI� D�
QDWLYH� OLPHVWRQH� IRUHVW� RQ� 6DLSDQ�� 0DULDQD�
,VODQGV��0LFURQHVLFD������í��� 

(ඇ඀ൻඋංඇ඀�� -��� )�/�� 5ൺආඌൾඒ� DQG� 9�-�� :ංඅൽආൺඇ���
������ �0LFURQHVLDQ� IRUHVW� ELUG� VXUYH\�� ������
6DLSDQ��7LQLDQ��$JLJXDQ��DQG�5RWD��8�6��)LVK�
	�:LOGOLIH�6HUYLFH�5HSRUW� 

)ൺඋඋൾඅඅ��'�$����������6DLSDQ��0LFURQHVLDQ�3URGXF�
WLRQV��6DLSDQ��03���S� 

)ඈඌൻൾඋ඀��)�5�� � ������ �7KH�YHJHWDWLRQ�RI�0LFURQH�
VLD���%XOOHWLQ�RI�WKH�$PHULFDQ�0XVHXP�RI�1DW�
XUDO�+LVWRU\����� 

0ඎൾඅඅൾඋí'ඈආൻඈංඌ��'�� DQG�+��(අඅൾඇൻൾඋ඀�� � �������
$LPV� DQG� PHWKRGV� RI� YHJHWDWLRQ� HFRORJ\��
:LOH\��1HZ�<RUN��1HZ�<RUN� 

3ൺඇ඀ൾඅංඇൺඇ�� -�%�� DQG�5�,��.ൺඉංඅൾඈ�� � ������ � /DQG�
FDSDELOLW\� UHSRUW� RI� 0DUSL� 7UXVW� 7HUULWRU\� RI�
WKH� 3DFLILF� ,VODQGV�� 'LYLVLRQ� RI� /DQGV� DQG�
6XUYH\V�5HSRUW� 

5ൺඎඅൾඋඌඈඇ��/��DQG�$��5ංඇൾඁൺඋඍ����������7UHHV�DQG�
VKUXEV� RI� WKH� 1RUWKHUQ�0DULDQD� ,VODQGV�� 'H�
SDUWPHQW� RI� &RDVWDO� 5HVRXUFHV� 0DQDJHPHQW��
&RPPRQZHDOWK� RI� WKH� 1RUWKHUQ� 0DULDQD� ,V�
ODQGV� 

9ංඅඅൺ඀ඈආൾඓ�� (�&�� � ������ � :LOGOLIH� PDQDJHPHQW�
DQG�GHYHORSPHQW�SURMHFWV��,Q��&RPPRQZHDOWK�
RI� WKH� 1RUWKHUQ�0DULDQD� ,VODQGV�� 'LYLVLRQ� RI�
)LVK� DQG� :LOGOLIH� 3URJUHVV� 5HSRUW� 2FW�� ���
����í6HSW������������SS�����í����� 
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