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%R[������� 
&RPPRQZHDOWK�RI�WKH�1RUWKHUQ�0DULDQD�,VODQGV 

6DLSDQ��03�������86$ 

$EVWUDFW��4XDQWLILFDWLRQ�RI�ELUG�PRUSKRORJ\�LV�YDOXDEOH�IRU�HYDOXDWLQJ�SRSXODWLRQ�VWUXFWXUH�DQG�
IRU�LQYHVWLJDWLQJ�HQYLURQPHQWDO�GULYHUV�RI�VXFK�PDMRU�HQHUJ\�H[SHQGLWXUHV�DV�EUHHGLQJ�DQG�PROW���
,�PDGH�PRUSKRORJLFDO�PHDVXUHPHQWV�SULPDULO\�RQ�WZR�ODUJHO\�XQNQRZQ�VSHFLHV�RQ�WKH�0DULDQD�
,VODQG� RI� 6DLSDQ�� WKH� %ULGOHG� :KLWH-H\H� �=RVWHURSV� FRQVSLFLOODWXV�� DQG� 6DLSDQ� 5HHG-ZDUEOHU�
�$FURFHSKDOXV� KLZDH��� DOWKRXJK� ,� PHDVXUHG� LQFLGHQWDOO\� FDSWXUHG� 5XIRXV� )DQWDLOV� �5KLSLGXUD�
UXILIURQV��� 0LFURQHVLDQ� 0\]RPHODV� �0\]RPHOD� UXEUDWD�� DQG� *ROGHQ� :KLWH-H\HV� �&OHSWRUQLV�
PDUFKHL��� �$V� LV� W\SLFDO� IRU� SDVVHULQHV��PDOHV� RI� DOO� ILYH� VSHFLHV� DYHUDJHG� ODUJHU� WKDQ� IHPDOHV�
SDUWLFXODUO\�LQ�ZLQJ�FKRUG��DOWKRXJK�IRU�WKH�%ULGOHG�:KLWH-H\H�GLIIHUHQFHV�ZHUH�VPDOO�DQG�VRPH�
ZKDW�FRQIOLFWLQJ�� �'LVFULPLQDQW�IXQFWLRQ�DQDO\VLV�GHPRQVWUDWHG�WKDW�%ULGOHG�:KLWH-H\H�DQG�6DL�
SDQ�5HHG-ZDUEOHU�VH[HV�GLIIHUHG�VLJQLILFDQWO\��ZLWK�VH[HV�RI�WKHVH�VSHFLHV�DQG�WKRVH�RI� WKH�0L�
FURQHVLDQ�0\]RPHOD�EHVW�VHSDUDWHG�E\�PHDVXUHPHQWV�RI�ZLQJ�FKRUG�� �%RWK� WKH�%ULGOHG�:KLWH-
H\H�DQG�6DLSDQ�5HHG-ZDUEOHU�VKRZHG�HYLGHQFH�RI�PROWLQJ�SDUWLFXODUO\�WRZDUG�WKH�HQG�RI�WKH�ZHW�
VHDVRQ� DQG� KDYLQJ� EUHHGLQJ� SHDNV� GXULQJ� WKH� GU\� VHDVRQ�� WKHUHE\� VHDVRQDOO\� VHJUHJDWLQJ� WKHVH�
HQHUJHWLFDOO\�H[SHQVLYH�DFWLYLWLHV���)XUWKHU�VWXG\�RI�VHDVRQDO�UHVRXUFH�DYDLODELOLW\�PD\�FODULI\�WKH�
PHFKDQLVPV�LQYROYHG�LQ�GULYLQJ�WKH�FKRLFH�RI�VHDVRQ�IRU�PROW�DQG�SHDN�EUHHGLQJ� 

7KH� DYLIDXQD� RI� WKH�0DULDQD� ,VODQGV� LV� DPRQJ�
WKH�PRVW�XQVWXGLHG�RI�DQ\�RQ�$PHULFDQ�VRLO�� �$VLGH�
IURP� WKH� FRQGXFW� RI� SHULRGLF� SRSXODWLRQ� VXUYH\V�
�H�J���$PDU�HW�DO��������&DPS�HW�DO��������=DURQHV�HW�
DO�� ������� IHZ� TXDQWLWDWLYH� ILHOG� LQYHVWLJDWLRQV� LQWR�
WKH� FRPPXQLW\� HFRORJ\� �EXW� VHH� )ULFNH� HW� DO��
����D�E��6DUDFFR�HW�DO��������/LQFN�HW�DO���������IRU�
DJLQJ� RU� VRFLDO� EHKDYLRU� RI� 0DULDQDV� VSHFLHV� KDYH�
RFFXUUHG� VLQFH� WKH� ����V� �&UDLJ� ������ ������ &UDLJ�
DQG�%HDO� ������ DQG� HYHQ� WKH�PRVW� EDVLF� RI�ZLOGOLIH�
PDQDJHPHQW� GDWD� UHPDLQ� XQUHSRUWHG� IRU� PRVW� VSH�
FLHV�� �7KLV� ODFN�RI�GDWD� LV�SDUWLFXODUO\�FRQFHUQLQJ� LQ�
OLJKW�RI�LQWURGXFWLRQ�RI�WKH�%URZQ�7UHH�6QDNH��%RLJD�
LUUHJXODULV�� LQWR� WKH� 0DULDQDV�� ZKLFK� KDV� EHHQ� UH�
VSRQVLEOH�IRU�QHDU�H[WLUSDWLRQ�RI�DOO�QDWLYH�ELUGV�IURP�
WKH�VRXWKHUQPRVW�LVODQG�RI�*XDP��:LOHV�HW�DO�������� 

4XDQWLILFDWLRQ� RI� ELUG� PRUSKRORJ\� LV� YDOXDEOH�
IRU�HYDOXDWLQJ�SRSXODWLRQ�VWUXFWXUH�DQG�IRU�LQYHVWLJDW�

LQJ� HQYLURQPHQWDO� GULYHUV� RI� VXFK�PDMRU� HQHUJ\� H[�
SHQGLWXUHV� DV� EUHHGLQJ� DQG� PROW� LQ� DQ� HQYLURQPHQW�
ZLWK�OLWWOH�VHDVRQDO�VKLIW�LQ�GD\�OHQJWK�RU�WHPSHUDWXUH���
7KH�ILUVW�VRXUFH�IRU�SXEOLVKHG�PRUSKRORJLFDO�GDWD�RQ�
0DULDQDV� VSHFLHV� ZDV� WKDW� RI� %DNHU� �������� � +H�
PHDVXUHG� VPDOO� VDPSOHV� RI� VWXG\� VNLQV� EXW� GLG� QRW�
UHSRUW�PHDVXUHPHQW�SURFHGXUHV�RWKHU�WKDQ�WR�VD\�WKDW�
KH� XVHG� IODWWHQHG� ZLQJV� LQ� PHDVXUHPHQWV�� � &UDLJ�
�������DQG�&UDLJ�HW�DO���������DOVR�UHSRUWHG�PHDVXUH�
PHQWV� RQ� OLPLWHG� VDPSOHV� RI� OLYLQJ� VSHFLPHQV� IURP�
VHYHUDO� VSHFLHV�� � 0RUHRYHU�� 0RVKHU� DQG� )DQF\�
�������OLVWHG�PHDVXUHPHQWV�RI�QHVWOLQJ�6DLSDQ�5HHG-
ZDUEOHUV��$FURFHSKDOXV�KLZDH���� 

0RUH� UHFHQWO\�� 3\OH� HW� DO�� ������� V\QWKHVL]HG�
H[LVWLQJ� GDWD� RQ� DOO� ODQG� ELUG� VSHFLHV� DQG� UHSRUWHG�
PHDVXUHV�IURP�VWXG\�VNLQV�DQG�IURP������FDSWXUHV�RI�
OLYH�ELUGV�RQ�6DLSDQ��7KH\�GLG�QRW�DOZD\V�GLVWLQJXLVK�
DPRQJ� VWXG\� VNLQ� PHDVXUHPHQWV� PDGH� RQ� VHSDUDWH�
LVODQGV�� DOWKRXJK�&UDLJ� HW� DO�� ������� KDG� SUHYLRXVO\�
VKRZQ�WKDW�ELUGV�RI�WKH�VDPH�VSHFLHV�IURP�HYHQ�QHDU�
E\� LVODQGV� GLYHUJH� PRUSKRORJLFDOO\�� � 3\OH� HW� DO��
�������DOVR�UHSRUWHG�GDWD�RQ�PROW��VH[�DQG�DJH�GHWHU�

��3UHVHQW�DGGUHVV��%LUG�&RQVHUYDWLRQ�5HVHDUFK��,QF���
3�2��%R[������3RPIUHW��&7��������86$��H-PDLO��
PDLO#ELUGFRQVHUYDWLRQUHVHDUFK�RUJ 
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PLQDWLRQ�EXW�SRLQWHG�RXW�WKDW�WKHUH�ZDV�VWLOO�PXFK�WR�
OHDUQ�FRQFHUQLQJ� WKHVH� VSHFLHV�� �'HVSLWH� LWV� VLJQLIL�
FDQW� FRQWULEXWLRQ�� PHDVXUHPHQWV� ZHUH� PDGH� E\� DW�
OHDVW� WZR� REVHUYHUV�� GHWDLOV� RI�PHDVXUHPHQW� SURFH�
GXUHV� ZHUH� QRW� SURYLGHG� DQG� VWDWLVWLFDO� DQDO\VLV� RI�
ILQGLQJV�ZHUH�QRW�XQGHUWDNHQ�� �5DGOH\�HW�DO���������
H[SDQGHG�DQDO\VLV�RQ�WKHVH�DQG�DGGLWLRQDO�GDWD�IURP�
OLYH� LQGLYLGXDOV� FDSWXUHG� RQ� 6DLSDQ�� DOWKRXJK� WKH\�
DJDLQ�GLG�QRW� UHSRUW� GHWDLOV� RI�PHDVXUHPHQW� SURFH�
GXUHV�� WKH� QXPEHU� RI� REVHUYHUV� PDNLQJ� PHDVXUH�
PHQWV�RU�DWWHPSW�VWDWLVWLFDO�DQDO\VHV�RI�ILQGLQJV���,Q�
WKLV�VWXG\��,�SURYLGH�DGGLWLRQDO�GDWD�PDGH�E\�D�VLQ�
JOH� REVHUYHU� RI� VHYHUDO� RI� WKH� ODQG� ELUG� VSHFLHV� RI�
6DLSDQ�� � ,� UHSRUW�P\� REVHUYDWLRQV� RQ� PRUSKRORJ\��
PROW�� SOXPDJH� DQG� DJH�GHWHUPLQDWLRQ� DQG� WLH� WKHVH�
ILQGLQJV� WR� HQYLURQPHQWDO� SURFHVVHV� OLNHO\� GULYLQJ�
REVHUYHG�SDWWHUQV� 

0(7+2'6 
  

6WXG\�DUHDV�� �6DLSDQ��0DULDQD�,VODQGV��������
�
������� 1�� ����� ��
� ������� (�� LV� D� SUHGRPLQDQWO\�
UDLVHG�FRUDO� LVODQG��ZLWK�D�FOLPDWH�FKDUDFWHUL]HG�E\�
XQLIRUP� WHPSHUDWXUHV�� D� 'HFHPEHUíHDUO\� -XQH� GU\�
VHDVRQ�DQG�D� ODWH� -XQHí1RYHPEHU�ZHW� VHDVRQ��7KH�
GU\�VHDVRQ�KDV�UHGXFHG�UDLQIDOO��HDVWHUO\�WUDGH�ZLQGV�
DQG� UHGXFHG� IORZHULQJ� DQG� IUXLWLQJ� E\�PRVW� QDWLYH�
WUHHV�� ZKHUHDV� WKH� ZHW� VHDVRQ� LV� ODUJHO\� ZLQGOHVV��
KDV� JUHDWHU� UDLQIDOO� �<RXQJ� ������ DQG� KDV� JUHDWHU�
IORZHULQJ� DQG� IUXLWLQJ�E\�QDWLYH� WUHHV� �&UDLJ�������
)ULFNH�HW�DO������E����,�PLVW-QHWWHG�DQG�EDQGHG�ELUGV�
IURP� ����� WR� ����� SULPDULO\� DW� WKUHH� ORFDWLRQV�� ���
WKH�0DUSL�UHJLRQ�LQ�QDWLYH�IRUHVWV�RI�VWHHS�OLPHVWRQH�
VORSHV�����WKH�0DUSL�UHJLRQ�LQ�DOLHQ�WKLFNHWV�RI�OHYHO�
JURXQG� DGMDFHQW� WR�QDWLYH� IRUHVW� DQG���� WKH�&DSLWRO�

+LOO� UHJLRQ� LQ� DQ� DUHD� RI� DOLHQ� WKLFNHWV�� FRSVHV� RI�
QDWLYH�WUHHV�DQG�UHVLGHQWLDO�DUHDV��� 

0HDVXUHPHQWV��0\� EDQGLQJ� IRFXVHG� RQ� WZR�
VSHFLHV��WKH�%ULGOHG�:KLWH-H\H��=RVWHURSV�FRQVSLFLO�
ODWXV�� DQG� 6DLSDQ� 5HHG-ZDUEOHU� �$FURFHSKDOXV� KL�
ZDH��� DQG�P\� UHVXOWV� VLPLODUO\� IRFXV� RQ� WKHVH� VSH�
FLHV�� � +RZHYHU�� ,� PHDVXUHG� LQFLGHQWDOO\� FDSWXUHG�
5XIRXV�)DQWDLOV� �5KLSLGXUD� UXILIURQV���0LFURQHVLDQ�
0\]RPHODV��0\]RPHOD�UXEUDWD��DQG�*ROGHQ�:KLWH-
H\HV� �&OHSWRUQLV� PDUFKHL��� DQG� DOVR� UHSRUW� WKHVH�
ILQGLQJV�KHUH���:KHQ�HYLGHQW��,�UHFRUGHG�RFFXUUHQFH�
RI�PROW�DQG�GLIIHUHQFHV�LQ�SOXPDJH�VWDWHV���$OO�VSH�
FLHV�RWKHU�WKDQ�WKH�0LFURQHVLDQ�0\]RPHOD�KDG�VH[�
XDOO\�PRQRPRUSKLF�SOXPDJH�VR�,�VH[HG�LQGLYLGXDOV�
EDVHG� RQ� WKH� SUHVHQFH� RI� D� FORDFDO� SURWXEHUDQFH��
EURRG�SDWFK�RU�GLVWHQGHG�DEGRPHQ�LQGLFDWLYH�RI�HJJ�
SUHVHQFH�� � :KHQ� SRVVLEOH�� ,� DOVR� DJHG� LQGLYLGXDOV�
EDVHG� RQ� WKH� GHJUHH� RI� VNXOO� SQHXPDWL]DWLRQ�� WKH�
SUHVHQFH� RI� D� EULJKWO\� FRORUHG� RUDO� SKDODQJH� RU�
SOXPDJH� FKDUDFWHULVWLFV�� � 7KHVH� SURFHGXUHV� UHSUH�
VHQW� D� VWDQGDUG� DSSURDFK� DOVR� XVHG� E\� 3\OH� HW� DO��
�������DQG�5DGOH\�HW�DO��������� 

,�PHDVXUHG�PDVV�ZLWK�D�KDQJLQJ�VSULQJ��3HVROD��
VFDOH�DQG�GLPHQVLRQV�ZLWK�D�GLDO�FDOLSHU�RI�����PP�
DFFXUDF\���,�PHDVXUHG�ZLQJ�FKRUG�IURP�WKH�EHQG�LQ�
IROGHG� ZLQJ� IHDWKHUV� �FDUSRPHWDFDUSDO-UDGLXV�XOQDU�
MRLQW�� WR� WKH� GLVWDO� WLS� RI� WKH� IHDWKHUV�� ELOO� OHQJWK�
IURP� LWV� GLVWDO� WLS� WR� WKH� SUR[LPDO� HQG� RI� WKH� QDUH��
WDUVRPHWDWDUVXV� OHQJWK� IURP� WKH� LQWHUWDUVDO� MRLQW� WR�
WKH�WDUVRPHWDUVDO-SKDODQJHDO�,,,�MRLQW�DQG�WDLO�OHQJWK�
IURP� WKH�GLVWDO� WLS�RI� WKH� IROGHG� WDLO� IHDWKHUV� WR� WKH�
DEGRPLQDO�MXQFWLRQ�RI�WKH�XQGHUWDLO�FRYHUWV� 

$QDO\VLV�� ,� HYDOXDWHG�PRUSKRORJLFDO�PHDVXUHV�
RI� WKH�%ULGOHG�:KLWH-H\H� DQG�6DLSDQ�5HHG-ZDUEOHU�
ZLWK�GLVFULPLQDQW�IXQFWLRQ�DQDO\VLV��FRQVLGHULQJ�WKH�

7$%/(����0RUSKRORJLFDO�PHDXUHPHQWV�IRU�ILYH�0DULDQD�,VODQG�SDVVHULQHV���8QVH[HG�LQGLYLGXDOV�DUH�LQFOXGHG�LQ�
WRWDOV� 
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GDWD¶V�ILW�WR�PRGHO�DVVXPSWLRQV�ZLWK�WKH�6KDSLUR-
:LON�QRUPDOLW\�WHVW��/HYHQH¶V�WHVW�RI�KRPRJHQHL�
W\�RI�YDULDQFH�� IUHTXHQF\�KLVWRJUDPV��QRUPDO�4-
4� SORWV�� VSUHDG� YV�� OHYHO� SORWV�� ORJ� RI� GHWHUPL�
QDQWV�� OLNHOLKRRG-UDWLR� WHVW��%R[¶V�0�WHVW��SRROHG�
ZLWKLQ-JURXS� FRUUHODWLRQ� PDWULFHV� DQG� 3HDUVRQ�
FRUUHODWLRQV�� � ,� DVVHVVHG� RXWFRPHV� RI� DQDO\VHV�
ZLWK� FODVVLILFDWLRQ� IXQFWLRQV�� WHVWV� RI� HTXDOLW\�RI�
JURXS� PHDQV�� VWDQGDUGL]HG� FDQRQLFDO� GLVFULPL�
QDQW� IXQFWLRQ� FRHIILFLHQWV�� VWUXFWXUH� PDWULFHV��
HLJHQYDOXHV�DQG�:LONV¶�Ȝ��� 

 
5(68/76 

 
([SORUDWRU\�GDWD�DQDO\VLV� LQGLFDWHG� WKDW� IRU�

WKH�%ULGOHG�:KLWH-H\H�RQO\�PDVV��ZLQJ�FKRUG�DQG�
ELOO� OHQJWK� ZHUH� QRW� VLJQLILFDQWO\� FRUUHODWHG���
6LPLODUO\��RQO\�ZLQJ�DQG�ELOO� OHQJWK�ZHUH�XQFRU�
UHODWHG� IRU� WKH� 6DLSDQ� 5HHG-ZDUEOHU�� � +HQFH�� ,�
HQWHUHG� RQO\� WKHVH� LQWR� GLVFULPLQDQW� IXQFWLRQ�
DQDO\VLV�� � ,QGHHG�� LQFOXGLQJ� RWKHU� PHDVXUHV� LQ�
DQDO\VHV� KDG� OLWWOH� HIIHFW� RQ� UHVXOWV�� � 7KH� YDULD�
EOHV�HQWHUHG�ZHUH�QRUPDOO\�GLVWULEXWHG��H[KLELWHG�
QR� FROOLQHDULW\� DQG� KDG� QRQ-VLJQLILFDQW� FRYDUL�
DQFH�PDWULFHV��� 

$V� LV� W\SLFDO� IRU� SDVVHULQHV�� PDOHV� RI� DOO�
ILYH�VSHFLHV�DYHUDJHG�ODUJHU�WKDQ�IHPDOHV�SDUWLFX�
ODUO\� LQ� ZLQJ� FKRUG�� DOWKRXJK� HVSHFLDOO\� IRU� WKH�
%ULGOHG� :KLWH-H\H� WKH� GLIIHUHQFHV� ZHUH� VXEWOH�

DQG�VRPHWLPHV�FRQIOLFWLQJ��7DEOH������$V�LV�DOVR�
W\SLFDO�IRU�SDVVHULQHV��PDVV�WHQGHG�WR�EH�D�ZHDN�
HU� LQGLFDWRU� RI� VH[� LQ� WKDW� JUDYLG� IHPDOHV� FDQ�
VNHZ�UHVXOWV��PDNLQJ�IHPDOHV�DSSHDU�ODUJHU�WKDQ�
PDOHV��� 

'LVFULPLQDQW�IXQFWLRQ�DQDO\VLV�GHPRQVWUDW�
HG� WKDW�PHDQV� IRU�%ULGOHG�:KLWH-H\H� VH[HV� GLI�
IHUHG� VLJQLILFDQWO\�� DOEHLW� ZHDNO\� �Q�  � �����
:LON¶V�Ȝ� �������3���������FDQRQLFDO�FRUUHODWLRQ�
 ��������ZLWK�������RI�VHOHFWHG�EXW�RQO\�������
RI�XQVHOHFWHG�JURXSHG� FDVHV� FRUUHFWO\� FODVVLILHG�
�)LJ�� ���� � %DVHG� RQ� WHVWV� RI� HTXDOLW\� RI� JURXS�
PHDQV��RQO\�ZLQJ�FKRUG�FRQWULEXWHG�VXEVWDQWLDO�
O\� WR� WKH� IXQFWLRQ� �:LONV¶� Ȝ�  � ������ 3� �� ������
VWUXFWXUH� PDWUL[� FRUUHODWLRQ�  � ������� � )URP� WKH�
����FRQILGHQFH�LQWHUYDO��ELUGV�ZLWK�ZLQJ�OHQJWK�
!� ����� PP� ZHUH� PDOHV� DQG� ELUGV� ZLWK� ZLQJ�
OHQJWK��������PP�ZHUH�IHPDOHV���1R�VLJQLILFDQW�
GLIIHUHQFH� RFFXUUHG� LQ� PHDVXUHPHQWV� EHWZHHQ�
VHDVRQV� �Q�  � ����� :LON¶V� Ȝ�  � ������ 3�  � ������
FDQRQLFDO�FRUUHODWLRQ� ��������� 

%HFDXVH� WKH� 6DLSDQ� 5HHG-ZDUEOHU� ZDV�
KLJKO\�WHUULWRULDO��&UDLJ�������DQG�SDLUV�FRXOG�EH�
FDOOHG� WR� PLVW� QHWV� ZLWK� VRQJ� SOD\EDFN�� ,� ZDV�
DEOH� WR� VH[� HYHU\� LQGLYLGXDO� EDQGHG� HYHQ�ZKHQ�
QRW� LQ� EUHHGLQJ� FRQGLWLRQ�� � 7KH� VSHFLHV� ZDV�
VWURQJO\� VH[XDOO\� GLPRUSKLF�� ZLWK� GLVFULPLQDQW�
IXQFWLRQ� DQDO\VLV� GHPRQVWUDWLQJ� WKDW� PHDQV� IRU�
VH[HV�GLIIHUHG� VLJQLILFDQWO\� �Q� �����:LON¶V�Ȝ� �

),*�����'LVFULPLQDQW�IXQFWLRQ�YDOXHV�IRU�PDOH�DQG�IHPDOH�%ULGOHG�:KLWH-H\HV�� 
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),*�����'LVFULPLQDQW�IXQFWLRQ�YDOXHV�IRU�PDOH�DQG�IHPDOH�6DLSDQ�5HHG-ZDUEOHUV� 

������3��������� FDQRQLFDO� FRUUHODWLRQ� ��������ZLWK�
������ RI� FURVV-YDOLGDWHG� JURXSHG� FDVHV� FRUUHFWO\�
FODVVLILHG� �)LJ�� ���� � %DVHG� RQ� WHVWV� RI� HTXDOLW\� RI�
JURXS�PHDQV��RQO\�ZLQJ�FKRUG�FRQWULEXWHG�VXEVWDQ�
WLDOO\� WR� WKH� IXQFWLRQ� �:LONV¶� Ȝ�  � ������ 3� �� ������
VWUXFWXUH�PDWUL[�FRUUHODWLRQ� ���������)URP�WKH�����
FRQILGHQFH� LQWHUYDO�� ELUGV�ZLWK�ZLQJ� OHQJWK�!� �����
PP�ZHUH�PDOHV�DQG�ELUGV�ZLWK�ZLQJ� OHQJWK��������
PP�ZHUH�IHPDOHV� 

$V� DOVR� QRWHG� E\� 5DGOH\� HW� DO�� �������� ZKR�
IRXQG� QR� HYLGHQFH� RI� D� SUH-DOWHUQDWH� PROW� LQ� DQ\�
ODQG� ELUG�� ,� IRXQG� QR� FOHDU� SOXPDJH� GLIIHUHQFHV�
DPRQJ� EUHHGLQJ� DQG� QRQ-EUHHGLQJ� %ULGOHG� :KLWH-
H\HV���+HQFH��ELUGV�EUHG�LQ�EDVLF�SOXPDJH���+RZHY�
HU�� ELUGV� WKDW� ,� LGHQWLILHG� DV� EHLQJ� LQ� ILUVW� EDVLF�
SOXPDJH� �QR� UHPDLQLQJ� DWWDFKHG� QDWDO� GRZQ� IHDWK�
HUV�W\SLFDO�RI�MXYHQDO�SOXPDJH��KDG�IHDWKHUV�FOHDUO\�
JUD\HU�WKDQ�WKRVH�RI�DGXOWV��ZKLFK�GLVSOD\HG�\HOORZ�
HU� EUHDVWV� DQG� JUHHQHU� EDFNV� �)LJ�� ���� � 6XFK�GXOOHU�
SOXPDJH� LV� W\SLFDO� IRU� MXYHQLOH� SDVVHULQHV� DQG� DQ�
VZHUV�3\OH�HW�DO�¶V���������TXHVWLRQ�RI�ZKHWKHU�ILUVW�
EDVLF�SOXPDJH�GLIIHUV�IURP�SOXPDJH�RI�DGXOWV��� 

2I�����%ULGOHG�:KLWH-H\HV�EDQGHG��,�UHFRUGHG�
���LQVWDQFHV�RI�LQGLYLGXDOV�GLVSOD\LQJ�PROW�RI�IOLJKW�
RU� FRQWRXU� IHDWKHUV�� �2I� WKHVH�� ���ZHUH� IURP� 6HS�
WHPEHU-2FWREHU�QHDU�WKH�HQG�RI�WKH�ZHW�VHDVRQ�DQG�
ILYH�ZHUH�IURP�ODWH�-XQH�DW�WKH�EHJLQQLQJ�RI�WKH�ZHW�
VHDVRQ�� � ,� DOVR� UHFRUGHG� VHYHQ� LQVWDQFHV� RI� PROW�
GXULQJ� WKH�GU\� VHDVRQ��DOWKRXJK� IRXU�RI� WKHVH�ZHUH�
LQ� HDUO\� -XQH-� WKH� HQG� RI� WKH� VHDVRQ�� � ,� IRXQG� HYL�
GHQFH� RI� ELUGV� EHLQJ� LQ� EUHHGLQJ� FRQGLWLRQ�

�SUHVHQFH� RI� FORDFDO� SURWXEHUDQFH�� EURRG� SDWFK��
HJJV�� RQ� ��� RI� ��� ������ZHW� VHDVRQ� DQG� ��� RI� ���
������GU\�VHDVRQ�FDSWXUHV� 

2I����6DLSDQ�5HHG-ZDUEOHUV�EDQGHG�GXULQJ�WKH�
GU\� VHDVRQ�� ILYH� GLVSOD\HG� UHPDLQV� RI� IHDWKHU�
VKHDWKV�LQ�-DQXDU\��WKHUHE\�LQGLFDWLQJ�WKDW�WKH\�KDG�
MXVW� FRPSOHWHG� PROW� RI� DW� OHDVW� IOLJKW� IHDWKHUV�� � $�
VLQJOH� EDQGHG� ZHW� VHDVRQ� ELUG� GLVSOD\HG� QR� HYL�
GHQFH�RI�PROW�� �0RUHRYHU�� ,�REVHUYHG�D�GU\� VHDVRQ�
ELUG�LQ�MXYHQDO�SOXPDJH�EDVHG�RQ�LWV�VWLOO�GHYHORSLQJ�
ELOO���,W�ZDV�GXOOHU�EURZQ�DQG�ZLWK�OHVV�\HOORZ�RFKUH�
LQ�IHDWKHUV�WKDQ�ELUGV�LQ�DGXOW�SOXPDJH�� �7KHVH�IHD�
WXUHV� IRU� UHHG-ZDUEOHUV� DUH� QRW� UHSRUWHG�E\�3\OH� HW�
DO���������DQG��WKHUHIRUH��SURYLGH�DGGLWLRQDO�LQVLJKWV�
LQWR�GLIIHUHQFHV�EHWZHHQ�DGXOW�DQG�MXYHQDO�SOXPDJH���
7KH�ELOO�RI�WKLV�ELUG�ZDV�OHVV�WKDQ�KDOI�WKH�OHQJWK�RI�
WKDW�RI�DQ�DGXOW��LQGLFDWLQJ�WKDW�ELOO�OHQJWK�FRQWLQXHV�
WR� LQFUHDVH� DV� ELUGV� PDWXUH� WR� DGXOWKRRG� �)LJ�� �����
$V�ZLWK� WKH�%ULGOHG�:KLWH-H\H�� DGXOWV� DSSHDUHG� WR�
EUHHG�LQ�EDVLF�SOXPDJH� 

$PRQJ� RWKHU� VSHFLHV�� RQO\� WKH� 0LFURQHVLDQ�
0\]RPHOD�KDG�VDPSOHV�VXIILFLHQW�WR�SHUIRUP�W-WHVWV�
RQ� LQGLYLGXDO�PHDVXUHPHQWV�� �:LQJ� FKRUG� DQG� WDLO�
OHQJWK� GLIIHUHG� VLJQLILFDQWO\�� DOWKRXJK� WKHVH� ZHUH�
KLJKO\�FRUUHODWHG���+HQFH��DV�WKH�VWUHQJWK�RI�WKH�GLI�
IHUHQFH� DSSHDUHG�JUHDWHVW� IRU�ZLQJ� FKRUG�� ,� XVHG� LW�
WR� GLVWLQJXLVK� VH[HV�� �7KH�����FRQILGHQFH� LQWHUYDO�
VKRZHG� WKDW� ELUGV� ZLWK� D� ZLQJ� FKRUG� !� ����� PP�
ZHUH�PDOHV�DQG��������PP�ZHUH�IHPDOHV���$�EDQGHG�
ELUG� LGHQWLILHG� DV� DQ� XQVH[HG� MXYHQLOH� EDVHG� RQ� LWV�
EULJKW�\HOORZ�RUDO� IODQJH�H[KLELWHG�D�MXYHQDO�SOXP�
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DJH� OLNH� WKDW� RI� DQ� DGXOW� IHPDOH� LQ� LWV� GXOOHU� UHG�
FRQWRXU�IHDWKHUV�DQG�EURZQ�ZLQJV��DV�LV�W\SLFDO�IRU�
VH[XDOO\�GLPRUSKLF�SDVVHULQHV�� �%DVHG�RQ� ILQGLQJV�
RI�3\OH�HW�DO����������WKLV�ELUG�ZDV��KRZHYHU��OLNHO\�
D�MXYHQLOH�PDOH� 

� 
',6&866,21 

 
7KHVH� ILQGLQJV� SHUPLW� %ULGOHG� :KLWH-H\HV��

6DLSDQ�5HHG-ZDUEOHUV�DQG�0LFURQHVLDQ�0\]RPHODV�
WR� EH� VH[HG� UHOLDEO\� ZLWK� ZLQJ� PHDVXUHPHQWV��
ZKLFK� LV� DGYDQWDJHRXV� DV� LW� LV� SHUKDSV� WKH�GLPHQ�
VLRQ�PRVW� SUHFLVHO\�PHDVXUHG� LQ� WKH� ILHOG� HYHQ�E\�
GLIIHUHQW�REVHUYHUV�� �3\OH�HW�DO�� �������DQG�5DGOH\�
HW� DO�� ������� KDG� SUHYLRXVO\� FRQFOXGHG� WKDW� GHWHU�
PLQLQJ� VH[� RI� ZKLWH-H\HV� WKURXJK� PHDVXUHPHQW�
ZDV� SUREOHPDWLF�� DQG� LQGHHG� GLIIHUHQFHV� EHWZHHQ�
VH[HV� RI� WKLV� VSHFLHV� ZHUH� OLPLWHG�� � +RZHYHU�� WKH�
ILQGLQJV�FRQILUP�WKH� VXVSLFLRQV�RI�ERWK�3\OH�HW�DO��
������� DQG� 5DGOH\� HW� DO�� ������� WKDW� VH[LQJ� UHHG-
ZDUEOHUV� DQG� 0LFURQHVLDQ� 0\]RPHODV� YLD� ZLQJ�
FKRUG�LV�SRVVLEOH���'HVSLWH�WKHVH�ILQGLQJV��EDVHG�RQ�
WKH�VWLOO�GHYHORSLQJ�ELOO�RI�D�MXYHQLOH�6DLSDQ�5HHG-
ZDUEOHU�DQG�VPDOOHU�GLPHQVLRQV� LQ�DOO�PHDVXUHV�RI�
D�MXYHQLOH�0LFURQHVLDQ�0\]RPHOD��ELUGV�LQ�MXYHQDO�
SOXPDJH� DSSHDU� WR� KDYH� VPDOOHU� GLPHQVLRQV� FRP�

SDUHG� ZLWK� DGXOWV�� PDNLQJ� VH[LQJ� MXYHQLOHV� SURE�
OHPDWLF�� � $GGLWLRQDO� GDWD� SURYLGHG� E\� 3\OH� HW� DO��
������� PD\� DVVLVW� LQ� VH[LQJ� MXYHQLOHV� LQ� VRPH� LQ�
VWDQFHV� 

$OWKRXJK� WKH� %ULGOHG�:KLWH-H\H� LV� NQRZQ� WR�
EUHHG�\HDU-URXQG��&UDLJ�DQG�%HDO�������3\OH�HW�DO��
������� WKH� VWURQJ� LQGLFDWLRQ� WKDW� PRVW� PROWLQJ� RF�
FXUUHG� GXULQJ� WKH� ZHW� VHDVRQ� VHHPV� UHODWHG� WR� P\�
ILQGLQJ�WKDW�JUHDWHU�QXPEHUV�RI�LQGLYLGXDOV�ZHUH�LQ�
EUHHGLQJ� FRQGLWLRQ�GXULQJ� WKH�GU\� VHDVRQ� �VHH� DOVR�
6DUDFFR�HW�DO����������7KHVH�REVHUYDWLRQV�PD\�FRQ�
WUDVW� VRPHZKDW� ZLWK� WKRVH� UHSRUWHG� E\� 3\OH� HW� DO��
�������� KRZHYHU�� ZKR� IRXQG� ELUGV� LQ� PROW� IURP�
-DQXDU\--XO\�� DOWKRXJK� ,� DOVR� IRXQG� WKDW� D� VPDOOHU�
SURSRUWLRQ� RI� ELUGV� PROW� GXULQJ� WKH� GU\� VHDVRQ���
%RWK�EUHHGLQJ�DQG�PROW�DUH�HQHUJHWLFDOO\�H[SHQVLYH�
�*XLOOHPHWWH� HW� HO�� ������ 7KRPDV� HW� DO�� ������� VR�
VHJUHJDWLQJ�WKHP�E\�VHDVRQ�LV�DGYDQWDJHRXV���6LPL�
ODUO\�� HYLGHQFH� IRU� D� GU\� VHDVRQ� EUHHGLQJ� SHDN� IRU�
WKH� 6DLSDQ�5HHG-ZDUEOHU� �&UDLJ� ������0RVKHU� DQG�
)DQF\� ������ FRUUHVSRQGHG� WR� HYLGHQFH� IRU� ELUGV�
KDYLQJ�MXVW�FRPSOHWHG�PROW�E\�WKH�EHJLQQLQJ�RI�WKH�
GU\�VHDVRQ���+DYLQJ�IUHVK�SOXPDJH�LV�WKRXJKW�WR�EH�
DGYDQWDJHRXV� IRU� EUHHGLQJ� ELUGV� �+ROPJUHQ� DQG�
+HGHQVWURP�������� 

),*�����-XYHQLOH��OHIW��DQG�DGXOW�%ULGOHG�:KLWH-H\HV�� 
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),*�����-XYHQLOH��OHIW��DQG�DGXOW�6DLSDQ�5HHG-ZDUEOHUV�� 

7KHUH�DUH�IHZ�GDWD�RQ�UHVRXUFH�DEXQGDQFH�IRU�
6DLSDQ�ELUGV�RWKHU�WKDQ�WKDW� WKHUH�LV�JUHDWHU�IORZHU�
LQJ�DQG�IUXLWLQJ�RI�QDWLYH�IRUHVW�WUHHV�GXULQJ�WKH�ZHW�
VHDVRQ��&UDLJ�������)ULFNH�HW�DO������D�E��/LQFN�HW�
DO��������DQG�WKDW�IRUHVW�JUHHQQHVV�LV�JUHDWHVW�GXULQJ�
WKH�ZHW�VHDVRQ��6DUDFFR�HW�DO����������$OWKRXJK�ZHW�
VHDVRQ�IORZHULQJ�VXJJHVWV�WKDW� WKHUH�LV�DQ�HQHUJHWLF�
DGYDQWDJH� IRU� WKH� QHFWDULYRURXV� 0LFURQHVLDQ�
0\]RPHOD� WR� EUHHG� GXULQJ� WKH� ZHW� VHDVRQ�� WKLV� LV�
QRW� QHFHVVDULO\� VR� IRU� WKH� UHPDLQLQJ� VSHFLHV�� � 7KH�
%ULGOHG�:KLWH-H\H�� DOWKRXJK� YHUVDWLOH� LQ� LWV� IRUDJ�
LQJ�� LV� SULQFLSDOO\� D� IRUHVW� FDQRS\� IROLDJH� JOHDQHU�
�&UDLJ�DQG�%HDO���������6LPLODUO\��WKH�6DLSDQ�5HHG-
ZDUEOHU� LV� UHSRUWHG� WR�KDYH� DQ� HQWLUHO\� FDUQLYRURXV�
GLHW��&UDLJ���������$V�DOVR�SRLQWHG�RXW�E\�6DUDFFR�HW�
DO�� �������� RQO\� IXUWKHU� VWXG\� FDQ� HOXFLGDWH� WKH�
PHFKDQLVPV�WKDW�GULYH�WKH�FKRLFH�RI�VHDVRQ�IRU�SHDN�
EUHHGLQJ�� 

 
$&.12:/('*(0(176 

  
7KLV� UHVHDUFK� ZDV� IXQGHG� E\� 8QLYHUVLW\� RI�

&RQQHFWLFXW� 5HVHDUFK� )RXQGDWLRQ� JUDQW� ����-���-
��-�����-��-�������� DQG� 3LWWPDQ-5REHUWVRQ� )HG�
HUDO�DLG� WR�ZLOGOLIH�� �%��/XVVLHU��0��/XVVLHU�DQG�$��
-RQHV�DVVLVWHG�ZLWK�DVSHFWV�RI�WKH�ILHOG�ZRUN�DQG�$��
0F3KHWUHV��SUHVLGHQW�RI�1RUWKHUQ�0DULDQDV�&ROOHJH��
HQWKXVLDVWLFDOO\�VXSSRUWHG�WKLV�DQG�P\�RWKHU�VWXGLHV�
LQ�WKH�0DULDQDV���&RQWULEXWLRQ����RI�%LUG�&RQVHUYD�
WLRQ�5HVHDUFK��,QF� 

  
/,7(5$785(�&,7(' 

 
$ආൺඋ��$��)��$ආංൽඈඇ��%��$උඋඈඒඈ��-�$��(ඌඌൾඅඌඍඒඇ��

DQG�$�3��0ൺඋඌඁൺඅඅ�� ������� �3RSXODWLRQ� WUHQGV�
RI� WKH� IRUHVW� ELUG� FRPPXQLW\� RQ� WKH� 3DFLILF�
LVODQG� RI� 5RWD�� 0DULDQD� ,VODQGV�� 7KH� &RQGRU�
�������–���� 

%ൺ඄ൾඋ��5�+�� � � ������� �7KH�DYLIDXQD�RI�0LFURQHVLD��
LWV�RULJLQ��HYROXWLRQ��DQG�GLVWULEXWLRQ��8QLYHUVL�
W\�RI�.DQVDV�0XVHXP�RI�1DWXUDO�+LVWRU\�3XEOL�
FDWLRQ����–���� 

&ൺආඉ�� 5�-��� 7�.�� 3උൺඍඍ�� $�3��0ൺඋඌඁൺඅඅ�� )�� $ආං�
ൽඈඇ�DQG�:ංඅඅංൺආඌ��/�/�� ������� �5HFHQW� VWDWXV�
DQG�WUHQGV�RI�WKH�ODQG�ELUG�DYLIDXQD�RQ�6DLSDQ��
0DULDQD� ,VODQGV�� ZLWK� HPSKDVLV� RQ� WKH� HQGDQ�
JHUHG� 1LJKWLQJDOH� 5HHG-ZDUEOHU� $FURFHSKDOXV�
OXVFLQLD�� � %LUG� &RQVHUYDWLRQ� ,QWHUQDWLRQDO�
������–���� 

&උൺං඀�� 5�-�� � ������ � )RUDJLQJ� EHKDYLRU� DQG�PLFUR�
KDELWDW� XVH� RI� WZR� VSHFLHV� RI� ZKLWHဩH\HV�
�=RVWHURSLGDH��RQ�6DLSDQ��0LFURQHVLD��7KH�$XN�
�������í����� 

&උൺං඀�� 5�-�� � ������ � 7HUULWRULDOLW\�� KDELWDW� XVH�� DQG�
HFRORJLFDO�GLVWLQFWQHVV�RI�DQ�HQGDQJHUHG�3DFLILF�
LVODQG�UHHGဩZDUEOHU��-RXUQDO�RI�)LHOG�2UQLWKROR�
J\������í���� 

&උൺං඀��5�-����������6HDVRQDO�SRSXODWLRQ�VXUYH\V�DQG�
QDWXUDO�KLVWRU\�RI�D�0LFURQHVLDQ�ELUG�FRPPXQL�
W\��:LOVRQ�%XOOHWLQ��������í���� 

&උൺං඀��5�-���$��(අඅංඌ�DQG�5��.ൺංඉൺඍ����������*HQHW�
LF�LVRODWLRQ�DQG�WKH�FRPSDUDWLYH�PRUSKRORJ\�RI�
VPDOO�SDVVHULQHV�RQ�$JXLJXDQ�DQG�6DLSDQ��3UR�
FHHGLQJV�� 0DULDQDV� 5HVHDUFK� 6\PSRVLXP�
����í��� 

&උൺං඀�� 5�-�� DQG� .�*�� %ൾൺඅ�� � ������ � 0LFURKDELWDW�
SDUWLWLRQLQJ� DPRQJ� VXUYLYLQJ� PHPEHUV� RI� D�
3DFLILF�LVODQG�ELUG�FRPPXQLW\��:LOVRQ�%XOOHWLQ�
�������í���� 

)උංർ඄ൾ��(�&���-�-��7ൾඐ඄ඌൻඎඋඒ��(�0��:ൺඇൽඋൺ඀�DQG�
+�6�� 5ඈ඀ൾඋඌ�� � ����D�� � 0XWXDOLVWLF� VWUDWHJLHV�
PLQLPL]H� FRH[WLQFWLRQ� LQ� SODQW–GLVSHUVHU� QHW�
ZRUNV�� 3URFHHGLQJV� RI� WKH� 5R\DO� 6RFLHW\� %��
%LRORJLFDO�6FLHQFHV�������������� 

)උංർ඄ൾ�� (�&��� -�-�� 7ൾඐ඄ඌൻඎඋඒ�� DQG� +�6�� 5ඈ඀ൾඋඌ���
����E�� �'HIDXQDWLRQ� OHDGV� WR� LQWHUDFWLRQ�GHIL�
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FLWV��QRW�LQWHUDFWLRQ�FRPSHQVDWLRQ��LQ�DQ�LVODQG�
VHHG�GLVSHUVDO�QHWZRUN��*OREDO�&KDQJH�%LROR�
J\�������í��� 

*ඎංඅඅൾආൾඍඍൾ�� 0��� '�� 3ൾඅඅൾඍංൾඋ�� --0�� *උൺඇൽඌඈඇ�
DQG�3�-��%ඎඍඅൾඋ����������)OLJKWOHVVQHVV�DQG�WKH�
HQHUJHWLF�FRVW�RI�ZLQJ�PROW�LQ�D�ODUJH�VHD�GXFN��
(FRORJ\��������í����� 

+ඈඅආ඀උൾඇ�� 1�� DQG� $�� +ൾൽൾඇඌඍඋඈආ�� � ������ � 7KH�
VFKHGXOLQJ� RI�PROW� LQ�PLJUDWRU\� ELUGV�� (YROX�
WLRQDU\�(FRORJ\������í���� 

/ංඇർ඄��(�%���(�&��)උංർ඄ൾ�DQG�+�6��5ඈ඀ൾඋඌ����������
9DULHG� DEXQGDQFH� DQG� IXQFWLRQDO� GLYHUVLW\�
DFURVV� QDWLYH� IRUHVW� ELUG� FRPPXQLWLHV� LQ� WKH�
0DULDQD� ,VODQGV��7KH�:LOVRQ� -RXUQDO� RI�2UQL�
WKRORJ\�������–��� 

0ඈඌඁൾඋ��6�0��DQG�6�*��)ൺඇർඒ����������'HVFULSWLRQ�
RI�QHVWV��HJJV��DQG�QHVWOLQJV�RI�WKH�HQGDQJHUHG�
1LJKWLQJDOH� 5HHG-ZDUEOHU� RQ� 6DLSDQ�� 0LFUR�
QHVLD��:LOVRQ�%XOOHWLQ������–��� 

3ඒඅൾ�� 3��� 3�� 5ൺൽඅൾඒ�� -�� %උൺൽඅൾඒ� DQG� &�� &ൺඋඍൾඋ���
������ �0DQXDO� IRU� DJLQJ� DQG� VH[LQJ�ELUGV�RQ�
6DLSDQ�� ZLWK� QRWHV� RQ� EUHHGLQJ� VHDVRQDOLW\��
,QVWLWXWH� IRU� %LUG� 3RSXODWLRQV�� 3RLQW� 5H\HV�
6WDWLRQ��&DOLIRUQLD��86$� 

3ඒඅൾ�� 3��� -�)�� 6ൺඋൺർർඈ�� 3�� 5ൺൽඅൾඒ� DQG� '�5��
.ൺඌർඁඎൻൾ�� � ������ � 7KH� 7URSLFDO�0RQLWRULQJ�
$YLDQ� 3URGXFWLYLW\� DQG� 6XUYLYRUVKLS�
�70$36�� 3URJUDP� RQ� 6DLSDQ�� &RPPRQ�
ZHDOWK� RI� WKH� 1RUWKHUQ� 0DULDQDV� ,VODQGV��
����í�����5HSRUW��7KH�,QVWLWXWH�IRU�%LUG�3RS�
XODWLRQV��3RLQW�5H\HV�6WDWLRQ��&$� 

5ൺൽඅൾඒ�� 3��� $�/�� &උൺඋඒ�� -�� %උൺൽඅൾඒ�� &�� &ൺඋඍൾඋ�
DQG�3��3ඒඅൾ����������0ROW�SDWWHUQV��ELRPHWULFV��
DQG�DJH�DQG�JHQGHU�FODVVLILFDWLRQ�RI�ODQGELUGV�
RQ�6DLSDQ��1RUWKHUQ�0DULDQD� ,VODQGV��:LOVRQ�
-RXUQDO�RI�2UQLWKRORJ\��������í���� 

6ൺඋൺർർඈ��-�)���3��5ൺൽඅൾඒ��3��3ඒඅൾ��(��5ඈඐൺඇ��5��
7ൺඒඅඈඋ�DQG�/��+ൾඅඍඈඇ����������/LQNLQJ�YLWDO�
UDWHV�RI�ODQGELUGV�RQ�D�WURSLFDO� LVODQG�WR�UDLQ�
IDOO�DQG�YHJHWDWLRQ�JUHHQQHVV���3/26�2QH�����
H�������� 

6ൺඋൺർർඈ�� -�)���/��+ൾඅඍඈඇ�� -��/ංඌ඄ൾ-&අൺඋ඄�DQG�3��
5ൺൽඅൾඒ�� ������� �5HFHQW�G\QDPLFV�DQG� WUHQGV�
RI� ODQGELUG� SRSXODWLRQV� RQ� 6DLSDQ�� 1RUWKHUQ�
0DULDQD�,VODQGV��3DFLILF�6FLHQFH�������í���� 

7ඁඈආൺඌ��'�:���-��%අඈඇൽൾඅ��3��3ൾඋඋൾඍ��0�0��/ൺආ�
ൻඋൾർඁඍඌ�DQG�-�5��6ඉൾൺ඄ආൺඇ����������(QHUJHWLF�
DQG�ILWQHVV�FRVWV�RI�PLVPDWFKLQJ�UHVRXUFH�VXS�
SO\� DQG� GHPDQG� LQ� VHDVRQDOO\� EUHHGLQJ� ELUGV��
6FLHQFH���������í����� 

:ංඅൾඌ�� *�-��� -�� %ൺඋඍ�� 5�(�� %ൾർ඄�� -උ�� DQG� &�)��
$඀ඎඈඇ�� � ������ � ,PSDFWV� RI� WKH� %URZQ� 7UHH�
6QDNH�� SDWWHUQV� RI� GHFOLQH� DQG� VSHFLHV� SHUVLV�
WHQFH�LQ�*XDP¶V�DYLIDXQD��&RQVHUYDWLRQ�%LROR�
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