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�'LVHDVH�,QYHVWLJDWLRQ�&HQWHU�6XEDQJ��0LQLVWU\�RI �$JULFXOWXUH� 6XEDQJ��������,QGRQHVLD

�
'HSDUWPHQW�RI �$QLPDO�'LVHDVH�6FLHQFHV�DQG�9HWHULQDU\�3XEOLF�+HDOWK��)DFXOW\�RI �9HWHULQDU\�0HGLFLQH�

,QVWLWXW�3HUWDQLDQ�%RJRU D��%RJRU��������,QGRQHVL

5HFHLYHG����-XO\������$FFHSWHG����0D\�����

$%675$&7

� &RFFLGLRVLV�LV�RQH�RI �WKH�PRVW�ZLGHO\�GLVWULEXWHG�SDUDVLWLF�GLVHDVHV�RI �FDWWOH�WKURXJKRXW�WKH�ZRUOG��&RFFLGLRVLV�
LQIHFWLRQ� LQ�UXPLQDQWV�ZDV�FDXVHG�E\�(LPHULD� VSS��7KH�REMHFWLYH�RI � WKLV�VWXG\�ZDV�WR�GHWHUPLQH�(LPHULD� VSHFLHV�
FRPSRVLWLRQ�DQG�YDULRXV�IDFWRUV�LQIOXHQFLQJ�(LPHULD�RRF\VWV�VKHGGLQJ�LQ�GDLU\�IDUP���7KLV�VWXG\�ZDV�FRQGXFWHG�ZLWK�D�
FURVV�VHFWLRQDO�VWXG\�GHVLJQ�LQ�GDLU\�IDUP�LQ�6RXWK�%DQGXQJ�'LVWULFW�IURP�-XO\������WR�-DQXDU\�������6DPSOHV�ZHUH�
REWDLQHG�IURP�����GDLU\�FDWWOH������FDWWOH�DW�DJH�����PRQWKV�����FDWWOH�DW�DJH��������PRQWKV�DQG�����FDWWOH�DW�DJH�!����
PRQWKV���)HFDO�VDPSOHV�ZHUH�FROOHFWHG��H[DPLQHG�DQG�FRXQWHG�IRU�(LPHULD� VSHFLHV�FRPSRVLWLRQ�DQG�QXPEHUV�RI �
RRF\VWV�SHU�JUDP�RI �IHFHV��23*��XVLQJ�0F0DVWHU�WHFKQLTXH��$�TXHVWLRQQDLUH�ZDV�FRPSOHWHG�IRU�LQGLYLGXDO�GDLU\�FDWWOH�
IDUPHU�WR�UHFRUG�LQIRUPDWLRQ�DERXW�FDWWOH
V�KHDOWK�DQG�KXVEDQGU\��7KH�HIIHFW�RI�FDWWOH
V�VH[��DJH�DQG�W\SH�RI �SHQ�
IORRULQJ�WR�23*�YDOXHV�ZHUH�DQDO\]HG�XVLQJ�0DQQ�:KLWQH\�DQG�.UXVNDO�:DOOLV�WHVWV��7KH�.UXVNDO�:DOOLV�WHVW�ZDV�
SHUIRUPHG�IROORZHG�E\�'XQQ�WHVW�DV�D�PXOWLSOH�FRPSDULVRQ�WHVW��7HQ�VSHFLHV�RI �(LPHULD�ZHUH�LGHQWLILHG�LQ�DOO�LQIHFWHG�
FDWWOH��$PRQJ�WKH�(LPHULD�LGHQWLILHG�VSHFLHV��(LPHULD�ERYLV�ZDV�IRXQG�WR�KDYH�WKH�KLJKHVW�SUHYDOHQFH����������IROORZHG�
VXEVHTXHQWO\�E\�(LPHULD�Z\RPLQJHQVLV����������(LPHULD�EXNLGQRQHQVLV����������(LPHULD�SHOOLWD����������(LPHULD�DXEXUQHQVLV�
���������(LPHULD�]XHUQLL� ���������(LPHULD� F\OLQGULFD� ��������(LPHULD� FDQDGHQVLV� ��������(LPHULD� EUDVLOLHQVLV� ������� DQG�
(LPHULD�DODEDPHQVLV���������7KH�QXPEHUV�RI �RRF\VWV�VKHG�ZDV�FRUUHODWHG�VLJQLILFDQWO\��S���������ZLWK�FDWWOH
V�VH[�DQG�DJH�
DV�ZHOO�W\SH�RI �SHQ�IORRULQJ�ZKLFK�LQIOXHQFHG�WKH�LQIHFWLRQ�SUHVVXUH��<RXQJHU�FDOYHV�DJHG�OHVV�WKDQ���PRQWKV�VKHG�WKH�
KLJKHVW�DPRXQW�RI�(LPHULD�RRF\VWV�WKDQ�ROGHU�FDWWOH��0DQ\�IDFWRUV�PD\�FDXVH�WKH�LQFUHDVLQJ�QXPEHU�RI �23*�LQ�IHFDO�
VDPSOHV��7KHUHIRUH��LW�LV�LPSRUWDQW�WR�NHHS�JRRG�VDQLWDWLRQ�DQG�FRQWURO�RI�(LPHULD�DPRQJ�GDLU\�FDWWOH�LQ�WKH�.3%6�
3DQJDOHQJDQ�GDLU\�IDUP��

� .H\ZRUGV��&RFFLGLRVLV��FURVV�VHFWLRQDO��GDLU\�IDUP��(LPHULD��23*

,1752'8&7,21

&RFFLGLRVLV� LV� D� SURWR]RLF� GLVHDVH� LQ� FDWWOH�
FDXVHG�E\�(LPHULD�VSS 0RUH�WKDQ�WZHOYH�GLIIHUHQW���
VSHFLHV�RI �(LPHULD�KDYH�EHHQ�GHVFULEHG�LQ�FDWWOH ��
PRVW�RI �ZKLFK�DUH�FRQVLGHUHG�KDUPOHVV��2I �WKHVH�
PDQ\� VSHFLHV�� (�� ERYLV� DQG�(�� ]XHUQLL� DUH� KLJKO\�
SDWKRJHQLF� FDXVLQJ� PRUWDOLW\� DQG� PRUELGLW\� E\�
GLVWXUELQJ�DEVRUSWLRQ�PHFKDQLVPV��5HKPDQ�HW�DO��
�������,QIHFWLRQ� �FDOYHV� �ODUJH�RFFXUV�RQ FDXVHG�E\

QXPEHUV�RI �RRF\VW �RI �(��ERYLV�RU�(��]XHUQLL �PD\�V U�
UHVXOW� LQ� VHYHUH� GLDUUKHD� ZLWK� IHFHV� FRQWDLQLQJ�
EORRG�� ILEULQ� DQG� LQWHVWLQDO� WLVVXH�� +RZHYHU��

FRFFLGLRVLV� LQ� FDWWOH� FRPPRQO\� RFFXUV� DV�
VXEFOLQLFDO� GLVHDVH�ZLWKRXW� VLJQV� RI � WKH� GLVHDVH�
DQG� LQYROYLQJ� JUHDW� HFRQRPLFDO� ORVVHV� GXH� WR�
UHGXFHG�DSSHWLWH��UHGXFHG�ERG\�ZHLJKW��LPSDLUHG�
IHHG�FRQYHUVLRQ��XQWKULIWQHVV��GLDUUKHD��G\VHQWHU\��
DQHPLD� DQG� LQFUHDVHG� VXVFHSWLELOLW\� WR� RWKHU�
GLVHDVHV� �$EHEH� HW� DO�� ������� $� SRRUHU� ERG\�
FRQGLWLRQ�VFRUH��%&6���SRWHQWLDOO\�DV�WKH�UHVXOW�RI �
D� GLVHDVH�� FDQ� EH� FRQQHFWHG� WR� D� ORZHU� PLON�
SURGXFWLRQ� LQ� GDLU\� FDWWOH� �/DVVHQ� �������
& LV�HVWLPDWHG�WR�FDXVH�DQQXDORFFLGLRVLV� �HFRQRPLF�
ORVV� LQ� H[FHVV� RI � 86 � ���� PLOOLRQ� LQ� WKH� 86�'
�%UXKQ�HW�DO��������
7KH� GHYHORSPHQW� RI � FOLQLFDO� FRFFLGLRVLV� LQ�

FDWWOH�PDLQO\�GHSHQGV�RQ�IDFWRUV�VXFK�DV�VSHFLHV��&RUUHVSRQGLQJ�DXWKRU��LVURN�VXIL#JPDLO�FRP
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RI � �� DJH� RI � LQIHFWHG� DQLPDO�� QXPEHU� RI �(LPHULD
RRF\VWV� LQJHVWHG�� SUHVHQFH� RI � FRQFXUUHQW�
LQIHFWLRQV��DV�ZHOO�DV�W\SH�RI �SURGXFWLRQ�V\VWHP�
DQG� PDQDJHPHQW� SUDFWLFHV� �$EHEH� �� �������HW� DO
7KH�DLP�RI �WKLV�SUHVHQW�VWXG\�ZDV�WR�GHWHUPLQH�
WKH� � VSHFLHV� FRPSRVLWLRQ� DQG� IDFWRUV�(LPHULD
LQIOXHQFLQJ� WKH� LQFLGHQFH� RI � � RRF\VWV�(LPHULD
VKHGGLQJ� LQ� &RRSHUDWLRQ� RI � 6RXWK� %DQGXQJ�
'DLU\� )DUP� �.3%6�� 3DQJHODQJDQ�� 'LVWULFW� RI �
%DQGXQJ�� ,QGRQHVLD�� 7KXV�� GHWHUPLQDWLRQ� RI �
VSHFLHV� FRPSRVLWLRQ� DQG� HYDOXDWLRQ� RI � IDFWRUV�
LQIOXHQFLQJ� WKH� VKHGGLQJ�RI� �RRF\VWV�SHU�(LPHULD
JUDP��23*��LV�YHU\�XVHIXO�LQ�GHVLJQLQJ�HIILFLHQW�
FRQWURO�VWUDWHJLHV�

0$7(5,$/6�$1'�0(7+2'6

6WXG\�$UHD

� 7KH� VWXG\� ZDV� FRQGXFWHG� LQ� .3%6�
3DQJDOHQJDQ��6RXWK�%DQGXQJ�'LVWULFW��:HVW�-DYD�
3URYLQFH�IURP�-XO\������WR�-DQXDU\�������.3%6�
3DQJDOHQJDQ�%DQGXQJ�FRYHUV������KD�RI ��KLJKODQG�
DUHD�ZLWK�DQ�DOWLWXGH�RI �������WR�������P�DVO�����²�

R
��� &�PHDQ� DQQXDO� WHPSHUDWXUH� DQG� ��� ²� ����
UHODWLYH�KXPLGLW\��7KH�DYHUDJH�DQQXDO�UDLQIDOO�ZDV�
!�������PP�GXULQJ�WKH�VWXG\�SHULRG�

6WXG\�'HVLJQ

� & DSSOLHG�EDVHG�URVV�VHFWLRQDO�VWXG\�GHVLJQ�ZDV�
RQ�7KUXVILHOG���������$�WRWDO�RI �����GDLU\�FDWWOH�
�Q��IURP�D�WRWDO�SRSXODWLRQ�RI ��� ����GDLU\�FDWWOH��
GLVWULEXWHG�RQ����FRRSHUDWLRQ�VHUYLFH�DUHD��73.��
DQG� ���� IDUPHUV� JURXS � ZHUH� VHOHFWHG� IRU� WKH�V
VWXG\� ZLWK� ���� FRQILGHQFH� LQWHUYDO�� ����
H[SHFWHG�SUHYDOHQFH� �3�� DQG����DFFHSWHG�HUURU�
�/���7KH�UHOHYDQW�IRUPXOD�IRU�D�����FRQILGHQFH�
LQWHUYDO�LV �7KUXVILHOG� ������EDVHG�RQ� � �

Q� ��34�/
�

ZKHUH�� Q� �WRWDO�RI �FDWWOH
� � � 3� �H[SHFWHG�SUHYDOHQFH
� � � 4� ���²�3
� � � /� �DFFHSWHG�HUURU

� 6DPSOHV� REWDLQHG� IURP� GDLU\� FDWWOH� IDUPHUV�
FRYHUHG�DOO�DJH�JURXSV�L�H��FDOYHV��DJH�����PRQWKV���
ZHDQHUV���������PRQWKV��� �DQG�DGXOWV��DJH�!����
PRQWKV�����)URP�WKH�WRWDO�RI ������IDUPHUV�JURXSV��
���IDUPHUV�JURXSV�FRQVLVWHG�RI����IDUPHUV�ZHUH�
UDQGRPO\� VHOHFWHG� EHFDXVH� WKHVH� IDUPHUV� KDG�

FRPSOHWH�FDWWOH�DJH�JURXSV��)URP�HDFK�RI �WKHVH�
IDUPHUV��ILYH�IHFDO�FDWWOH�VDPSOHV�ZHUH�FROOHFWHG�
LQFOXGLQJ�DOO�FDOYHV�LQ�WKH�VHOHFWHG�IDUPHUV��ZKLOH�
WKH� UHPDLQGHU� IHFDO� VDPSOHV� ZHUH� WDNHQ� IURP�
ZHDQHUV�DQG�DGXOWV�

6DPSOH�&ROOHFWLRQ�

� )HFDO�VDPSOHV�RI ����������J�ZHUH�FROOHFWHG�IURP�
HDFK�DJH�JURXS�� �7KH�IHFHV�ZDV�GLUHFWO\�REWDLQHG�
IURP� FDWWOH
V� UHFWXP� RU� LPPHGLDWHO\� FROOHFWHG�
DIWHU�FDWWOH�GHIHFDWLRQ���)HFDO�VDPSOHV�ZHUH�VWRUHG�
LQ� UHVSHFWLYH� SODVWLF� EDJ� DQG� SUHVHUYHG� LQ�

R
UHIULJHUDWRU� DW� �� &� EHIRUH� EHLQJ� WHVWHG� LQ� WKH�
ODERUDWRU\� IRU� WKH� RFFXUUHQFH� RI � (LPHULD� VSS��
RRF\VWV�� )HFDO� FRQVLVWHQF\� ZDV� DVVHVVHG�
LPPHGLDWHO\� DIWHU� VDPSOLQJ� DQG� FODVVLILHG� DV�
QRUPDO� RU� GLDUUKHDO� ZLWKRXW� DQ\� DGGLWLRQDO�
GLIIHUHQWLDWLRQV��%DQJRXUD�HW�DO���������7KH�SODVWLF�
EDJV�FRQWDLQLQJ�IHFDO�VDPSOHV�ZHUH�ODEHOHG�ZLWK�
VDPSOLQJ� LQIRUPDWLRQ� VXFK� DV� VDPSOH� QXPEHU��
VDPSOLQJ� GDWH�� VDPSOLQJ� ORFDWLRQ�� FDWWOH
V� DJH�
JURXS��DQG�IDUPHU
V�QDPH�� �3UDFWLFHV�RI �DQLPDO�
KHDOWK� PDQDJHPHQW� ZHUH� UHFRUGHG� E\� WKH�
SDUWLFLSDWLQJ� IDUPHUV� LQ� D� TXHVWLRQQDLUH�� ,Q�
DGGLWLRQ�� UHFRUG� RI � FDWWOH
V� VH[� DQG� DJH� �LQ�
PRQWKV��ZHUH�GRFXPHQWHG�IRU�HDFK�FDWWOH�IURP�
ZKLFK�D�VDPSOH�ZDV�WDNHQ�

&RXQWLQJ� RI � 32RF\VWV� HU� *UDP� RI � )HFHV�
�23*�

� )HFDO� VDPSOHV� ZHUH� H[DPLQHG� DQG� RRF\VWV�
QXPEHUV� ZHUH� FRXQWHG� XVLQJ� WKH� 0F0DVWHU�
PHWKRG��7ZR�JUDPV�RI �IHFDO�PDWHULDO�ZDV�PL[HG�
WKRURXJKO\�ZLWK����P/�RI �VXJDU�VDOW�VROXWLRQ�DQG�
ILOWHUHG�WKURXJK�D������P�PHVK�ZLUH�VLHYH�RU�WHD�
VWUDLQHU��7KH�VXVSHQVLRQ�ZDV�HTXDOO\�SRXUHG�LQWR�
WZR�0F0DVWHU�FRXQWLQJ�FKDPEHUV����[������P/��
DQG�ZDV�OHW�VWLOO�IRU���PLQXWHV���7KH��FRXQWLQJ�ZDV�
FDUULHG� RXW� XVLQJ� OLJKW� PLFURVFRSH� ZLWK� ���[�
PDJQLILFDWLRQ��7KH�QXPEHUV�RI �RRF\VWV�LQ�WKH�WZR�
FKDPEHUV�ZHUH�PXOWLSOLHG�E\�GLOXWLRQ�IDFWRU������
WR� REWDLQ� WKH� QXPEHU� RI � RRF\VWV� SHU� JUDP� RI �
IHFHV��23*���7KLV�SURWRFRO�ZDV�PRGLILHG�IURP�
'RQJ�HW�DO����������/XFDV�HW�DO���������DQG�6RXOVE\�
�������

&JNFSJB�6SHFLHV�,GHQWLILFDWLRQ

� 7KH�UHPDLQGHU�RI �HDFK�SRVLWLYH�VDPSOHV�ZHUH�

FHQWULIXJHG� DW� �U���� USP� IRU� �� PLQXWHV� DW� � � � � � �

URRP�WHPSHUDWXUH�RI ���� & ��)RU�LGHQWLILFDWLRQ��D�
R
X

(LPHULD�VSHFLHV�FRPSRVLWLRQ�DQG�IDFWRUV�LQIOXHQFLQJ�RRF\VWV�VKHGGLQJ�LQ�GDLU\�IDUP�²�6XIL�HW�DO�

���



'DWD�$QDO\VLV

� 7KH�HIIHFW�RI �FDWWOH
V�VH[�DQG�DJH�DV�ZHOO�DV�W\SH�
RI � SHQ� IORRULQJ� WR�(LPHULD� 23*� FRXQWV� ZHUH�
DQDO\]HG� XVLQJ� 0DQQ�:KLWQH\� DQG� .UXVNDO�
:DOOLV� WHVWV�� 7KH� .UXVNDO�:DOOLV� WHVW� ZDV�
SHUIRUPHG� IROORZHG� E\� 'XQQ� WHVW� DV� PXOWLSOH�
FRPSDULVRQ�WHVW�

5(68/76�$1'�',6&866,21

6SHFLHV� ,GHQWLILFDWLRQ� DQG� &RPSRVLWLRQ� RI �
&JNFSJB�

� 5HVXOWV�RI �WKLV�VWXG\�VKRZHG�WKDW�WKH�VKHGGLQJ�
RI�(LPHULD�RRF\VWV�ZHUH�FRPPRQO\�RFFXUUHG� LQ�
.3%6�3DQJDOHQJDQ�GDLU\�IDUP�LQ�%DQGXQJ���)URP�

IORWDWLRQ� RI � WKH� � RRF\VWV� LQ� VXJDU�VDOW�(LPHULD

VROXWLRQ�ZDV�SHUIRUPHG��2RF\VWV�ZHUH�PHDVXUHG�
XQGHU� RFXODU� H\H� SLHFH� WKDW�ZDV� FDOLEUDWHG�ZLWK�
PLFURPHWHU�XQGHU���[�REMHFWLYH�OHQVH�RI �D�OLJKW�
PLFURVFRSH��,GHQWLILFDWLRQ�RI � �VSHFLHV�ZDV�(LPHULD

EDVHG� RQ� WKH� PRUSKRORJLFDO� IHDWXUHV� RI � WKH�
RRF\VWV��VL]H��LQGH[��VKDSH��FRORU�DQG�WH[WXUH�RI �
RRF\VW
V�ZDOO��SUHVHQFH�RU�DEVHQFH�RI �PLFURS\OH�
DQG� SRODU� FDS��ZLWK� WKH� DLG� RI � WD[RQRPLF� NH\V�
�6RXOVE\�������'DXJVFKLHV�	�1DMGURZVNL��������
0HDVXUHPHQW� RI � RRF\VWV� LQGH[� YDOXH� ZHUH�
SHUIRUPHG� E\� GLYLGLQJ� WKH� OHQJWK� DQG� ZLGWK� � � � � � �
RI � � � RRF\VWV�� 7KH� VKDSH� RI � RRF\VWV� � � � � � �(LPHULD

ZHUH�H[DPLQHG�IRU�HDFK�VDPSOH�DQG�FODVVLILHG�DV�
URXQG� �OHQJWK�ZLGWK� � ���� RYRLG� �OHQJWK�ZLGWK�

EHWZHHQ���r������DQG�HOOLSV��OHQJWK�ZLGWK�!������
�&DK\DQLQJVLK�	�6XSUL\DQWR�������

�
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)LJXUH��� �7KH�UHVXOWV�RI �(LPHULD�VSHFLHV�RRF\VWV�LQ�GDLU\�FDWWOH�LQ�.3%6�3DQJDOHQJDQ��%DQGXQJ
� �D�� (LPHULD� ERYLV�� �E�� (LPHULD� Z\RPLQJHQVLV�� �F�� (LPHULD� EXNLGQRQHQVLV�� �G�� (LPHULD� SHOOLWD�� �H�� (LPHULD� DXEXUQHQVLV�� � � � � � � � � � � �

�I��(LPHULD�]XHUQLL���J��(LPHULD�F\OLQGULFD���K��(LPHULD�FDQDGHQVLV���L��(LPHULD�EUDVLOLHQVLV���M��(LPHULD�DODEDPHQVLV



����IHFDO�VDPSOHV�� WKHUH�ZHUH�����IHFDO�VDPSOHV�
�������SUHYDOHQFH��&RQILGHQFH�,QWHUYDO��&,�������

����� ��������FRQWDLQHG�(LPHULD�RRF\VWV��$�WRWDO�RI �r

���(LPHULD�VSHFLHV�L�H�� �(��ERYLV��(��Z\RPLQJHQVLV��(��
EXNLGQRQHQVLV��(��SHOOLWD��(��DXEXUQHQVLV��(��]XHUQLL��(��
F\OLQGULFD�� (�� FDQDGHQVLV�� (�� EUDVLOLHQVLV� DQG� (��
DODEDPHQVLV�ZHUH�LGHQWLILHG�IURP�WKH�����SRVLWLYH�
IHFDO�VDPSOHV�FROOHFWHG�IURP�.3%6�3DQJDOHQJDQ�
GDLU\�IDUP��)LJ�����7DEOH����7DEOH����
� 2XU�VWXG\�VKRZHG�WKDW�(��ERYLV�ZDV�WKH�PRVW�
SUHYDOHQW�VSHFLHV���������&,���������� � ������DQG� � �
KDG�WKH 23*�KLJKHVW�PHDQ�23*�QXPEHU�������� �
� RF\VWV� HU� UDP�RI � IHFHV���&,� ����� ����� �2 3 * � �
�������IROORZHG�E\� �������&,������(��Z\RPLQJHQVLV�
���� � �����DQG��������&,����������� � �������DQG�� � � �
(�� EXNLGQRQHQVLV� � �������� &,� ����� ���� � ����� DQG�
�������&,����������� � ������ � � �WKH�� � � (��]XHUQLL KDG
VHFRQG� KLJKHVW� PHDQ� 23*� FRXQWV� �������� &,�
��������� � ��������7KH�ORZHVW�� � SUHYDOHQW�VSHFLHV�
ZDV(��DODEDPHQVLV� � �� ������&,��������� � ����DQG�������
&,��������� � ������� � ��7DEOH����

� $�QXPEHU�RI �DXWKRUV�UHSRUWHG�WKDW�(��ERYLV�ZDV�
WKH�PRVW�SUHYDOHQW�VSHFLHV� LQ�FDWWOH��EXW�FOLQLFDO�
FRFFLGLRVLV�ZDV�QRW�REVHUYHG�LQ�WKH�FDOYHV�RU�LQ�
DGXOWV�FDWWOH��.HQQHG\�	�.UDOND�������/XFDV�HW�DO��
������+HLGDUL�	�*KDUHNKDQL��������7KH�UHVXOWV�RI �
WKRVH� VWXGLHV�ZHUH� LQ� FORVH� DJUHHPHQW�ZLWK� WKH�
UHVXOWV�RI �RXU�VWXG\��$FFRUGLQJ�WR�:DUXLUX�HW�DO��
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LQGXFHV� ZDWHU\� GLDUUKHD� ZLWKRXW� EORRG��

GHK\GUDWLRQ�� GHSUHVVLRQ� DQG� UHGXFHG� JURZWK �U
ZKHUHDV� LQIHFWLRQ� UHPDLQV� VXEFOLQLFDO� XQGHU�
PRGHUDWH�LQIHFWLRQ�SUHVVXUH�

6LQJOH�RU�0L[HG �,QIHFWLRQ� ��6SHFLHV &DXVHG�E\

'LIIHUHQW� � SHFLHV&JNFSJB6

� ,Q� WKLV� VWXG\�� PL[HG�VSHFLHV� LQIHFWLRQ�
H[SHULHQFHG� E\� D� VLQJOH� FDWWOH� KRVWLQJ� VHYHUDO�
(LPHULD� VSHFLHV� ZHUH� FRPPRQO\� REVHUYHG�� 7KH�
QXPEHU�RI �(LPHULD� VSHFLHV� LQ� VLQJOH�DQG�PL[HG�
VSHFLHV� LQIHFWLRQ� SHU� H[DPLQHG� IHFDO� VDPSOH�
UDQJHG� IURP� �� WR� ��� 0L[HG�VSHFLHV� LQIHFWLRQ�
FDXVHG�E\� �� WR� ��(LPHULD� VSHFLHV�ZHUH� IRXQG� LQ�

������ RI � FDVHV� �&,� ����� ����� r� ����� � 7KH�X

UHPDLQGHU�IHFDO�VDPSOHV�KDG�EHHQ�LQIHFWHG�ZLWK�

VLQJOH� LQIHFWLRQ� RI �(LPHULD� VSHFLHV� ���X���� &,�

����������r��������7DEOH����
� � WKH7KLV� ILQGLQJ� LV� VLPLODU� WR � ZRUNV� RI �
.HQQHG\� � .UDOND� ������� LQ� &DQDGD�� ZKLFK�DQG
UHSRUWHG��� �VSHFLHV��7KH�UHVXOWV�RI �PL[HG(LPHULD �
VSHFLHV ZH�LQIHFWLRQ� UH�ORZHU�WKDQ�WKH�REVHUYDWLRQ�
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7KH�(IIHFW�RI � 6H[��$JH�DQG�7\SH�RI ��&DWWOH
V�
3HQ�)ORRULQJ�WR� 23*�&RXQWV&JNFSJB�

� 7KH� HIIHFW� RI� YDULRXV� FDWHJRULFDO� IDFWRUV� WR�
23*�FRXQWV�ZHUH�ILUVW�DQDO\]HG�ZLWK�WKH�0DQQ�
:KLWQH\� DQG� .UXVNDO�:DOOLV� WHVWV�� $� 0DQQ�
:KLWQH\� WHVW�ZDV� XVHG� WR� FRPSDUH�PHDQ�23*�
EHWZHHQ� �� JURXSV�� ZKHUHDV� .UXVNDO�:DOOLV� WHVW�
ZDV�XVHG�WR�FRPSDUH�PHDQ�23*�DPRQJ���RU�PRUH�
JURXSV�� 7KH�.UXVNDO�:DOOLV� WHVW�ZDV� SHUIRUPHG�
IROORZHG�E\�'XQQ�WHVW�DV�D�PXOWLSOH�FRPSDULVRQ�
WHVW�� $� S� YDOXH��� �����ZDV� UHTXLUHG� WR� LQGLFDWH�
VLJQLILFDQFH�� 6HYHUDO� FDWHJRULFDO� IDFWRUV� �FDWWOH
V�
VH[��DJH�DQG�W\SH�RI �SHQ�IORRULQJ��DQG�PHDQ�23*�
FRXQWV�DUH�SUHVHQWHG�LQ�7DEOH���
� $�KLJKO\� VLJQLILFDQW� � � � � ��������HIIHFW�ZDV�S

REVHUYHG� EHWZHHQ� GLIIHUHQW� VH[HV� RI � FDWWOH �X
,QWHQVLW\� RI � � LQIHFWLRQV� ZHUH� VKRZQ� E\�(LPHULD
PHDQ�23*� IRXQG� LQ� FDWWOH��7KLV� VWXG\� VKRZHG�
WKDW�KLJKHU�23*�FRXQWV�ZHUH�IRXQG�LQ�PDOH�FDWWOH�

�������23*��&,������������²�� �������FRPSDUHG�U

ZLWK�IHPDOHV��������23*��&,����������� ���������r

,Q�WKLV�VWXG\��PDOH�FDWWOH�KDUERUHG�PRUH�FRFFLGLD�
WKDQ�IHPDOH�FDWWOH���7KLV�VLWXDWLRQ�PLJKW�EH�FDXVHG�
E\�OHVV�FDUH�JLYHQ�WR�WKH�PDOH�FDWWOH�DV�FRPSDUHG�WR�
WKH� IHPDOH� FDWWOH� WKDW� ZHUH� GHHPHG� WR� SURGXFH�
IXWXUH� FRZV�� 7KLV� UHVXOW� ZDV� FRQVLVWHQW� ZLWK�
UHSRUWV� IURP� RWKHU� UHVHDUFKHUV� VKRZLQJ�
VLJQLILFDQW�FRUUHODWLRQ�� ���������EHWZHHQ�FDWWOH
V�S
VH[� DQG� FRFFLGLRVLV� LQIHFWLRQ� �+HLGDUL� 	�
*KDUHNKDQL��������3UHYLRXV�VWXGLHV�GRQH�RQ�FDWWOH�
UHSRUWHG�KLJKHU�SUHYDOHQFH�RI � � LQ�IHPDOH�(LPHULD
WKDQ� LQ�PDOH� FDWWOH��1HYHUWKHOHVV�� WKLV� FRXOG� EH�
DWWULEXWHG� WR� WKH� JUHDWHU� SK\VLRORJLFDO� VWUHVV�
H[SHULHQFHG� E\� IHPDOH� FDWWOH� LQ� UHODWLRQ� WR�

SUHJQDQFLHV�DQG�EUHHGLQJ�DV�FRPSDUHG� WR�PDOH�
FDWWOH� �5HKPDQ� � ������ 'DZLG� � ������HW� DO� HW� DO�
$OHPD\HKX� �������+HLGDUL� �������HW�DO� HW�DO�
� 5 LV VKHG�HVXOWV�RI �WK �VWXG\�VKRZHG�WKDW�FDOYHV�
PXFK�KLJKHU�QXPEHUV�RI �RRF\VW �WKDQ �V �WKRVH�RI
ZHDQHUV�DQG�DGXOWV��)RU�LQVWDQFH��WKH�PHDQ 23*��

IRU �r��WKH�FDOYHV�ZDV��������&,����������� ��������
ZKHUHDV� �WKH�ZHDQHUV�DQG�DGXOWV�PHDQ�23*�IRU

ZHUH��������&,���������� �������DQG�������&,��r�

��������� �������UHVSHFWLYHO\� $QDO\VLV�VKRZHG��r� �
WKDW�WKHUH�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�
LQ�23*�OHYHOV�DPRQJ�GLIIHUHQW�DJH�JURXSV�� �S� �
������� 6XEVHTXHQWO\�� 'XQQ� WHVW� DV� D� PXOWLSOH�
FRPSDULVRQ�WHVW�VKRZHG�WKDW�WKH�23*�YDOXHV�IRU�
DGXOW� FDWWOH� ZHUH� IRXQG� WR �� EH� VLJQLILFDQWO\
FRUUHODWH �� � ������ �WKH�ZHDQHUV�DQG�FDOYHV��G S� � WR
UHVSHFWLYHO\��+RZHYHU�� ZHDQHUV� �WKH� GLG�QRW�VKRZ
VLJQLILFDQW�HIIHFW�� ! ������ �WKH�FDOYHV�LQ�23*�S� � WR
OHYHOV�FDXVHG�E\�FRFFLGLRVLV��7DEOH� ���
� $JH� LV� D� PDMRU� ULVN� IDFWRU� LQ� FRFFLGLRVLV�
VSUHDGLQJ RUELGLW\�DQG�ULVN �RI �LQIHFWLRQ ���ZKLOH�P V V
DUH�JU DWHU�LQ�FDOYHV��$EHEH� ������H HW�DO� �FRPSDUHG�
WR� RWKHU� DJH� JURXSV�� &DOYHV� KDG� VLJQLILFDQWO\�
KLJKHU� RRF\VW � FRXQWV� � � ������ WKDQ� DGXOWVV S� � ��
7KHVH�UHVXOWV�ZHUH HW��LQ�DJUHHPHQW�ZLWK�:DUXLUX�
DO� HW� DO�� ������� LQ� .HQ\D� DQG� 'RQJ� � ������� LQ�
6KDQJKDL�� &KLQD� ZKR� GHPRQVWUDWHG� WKDW� DJH�
VWURQJO\�LQIOXHQFH �WKH�LQWHQVLW\�RI � �23*�G (LPHULD

FRXQWV�LQ�FDWWOH�
� &RFFLGLRVLV� LV� D� VHOI�OLPLWLQJ� GLVHDVH��
6SRQWDQHXV�UHFRYHU\�ZLWKRXW�VSHFLILF�WUHDWPHQW�
LV� FRPPRQ� ZKHQ� PXOWLSOLFDWLRQ� VWDJH� RI � WKH�
FRFFLGLD�KDV�SDVVHG��ZKLFK�VXJJHVWV�WKDW�SUHYLRXV�
H[SRVXUH� PD\� KDYH� FRQWULEXWHG� WR� WKH�

���
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7DEOH��� 5HVXOWV�RI �0DQQ�:KLWQH\�DQG�.UXVNDO�:DOOLV�WHVWV�IROORZHG�E\�'XQQ�WHVW�WRZDUG�VHYHUDO�IDFWRUV�DQG�PHDQ�23*�
FRXQWV

&DWHJRULFDO�IDFWRUV�
1R��'DLU\�FDWWOH�

�Q���
0HDQ� 23*��

�&,������
S� YDOXH�

6H[�� ��

0DOH� ��� ������������� ²� ��������� ������

)HPDOH� ���� ������������ �� �������

$JH��

&DOYHV������PRQWKV�� ���� �����D� ������� �� ������� ������

:HDQHUV�������PRQWKV�� ��� �����D� ������ �� �������
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GHYHORSPHQW�RI � D� FHUWDLQ� LPPXQLW\� OHYHO� LQ� WKH�
ROGHU�FDWWOH�DV�FRPSDUHG�WR�WKH�\RXQJHU�RQHV�WKDW�
GLG�QRW�KDYH�SUHYLRXV�H[SRVXUH��'RQJ� �������HW��DO�
+HLGDUL� �������.RFLV� �������HW�DO� HW�DO�
� 7KLV�VWXG\�VKRZHG�WKDW�Z (LPHULDHDQHUV�VKHG� �

RRF\VWV� �23*�FRXQWV�RI ��������&,����������ZLWK �r�
�������� HDQ�23*� � WKH�ZHDQHUV� UH� ORZHU�0 IRU ZH
WKDQ �WKH�FDOYHV�� ! �������,Q� � WXG\���WKDW�IRU S� � WKLV V
UDQJH� RI � ZHUH� �� ��23*� LQ� FDOYHV� DQG�ZHDQHUV�
�� ����DQG�� �����UHVSHFWLYHO\��23*�YDOXHV�RYHU�� ���
� ���� LQGLFDWH� D� FOLQLFDO� FDVH� �$UVODQ� � 7X]HU�� 	
������� HVXOWV�RI � �RRF\VWV�FRXQWV� �FDOYHV�5 (LPHULD IRU
DQG�ZHDQHUV�LQ� �ZHUH�QRW�GLIIHUHQW�IURP�WKLV�VWXG\
SUHYLRXV� � %UXKQ� � ������ ZK �VWXG\� E\ HW� DO� � LFK
UHSRUWHG� WKDW� QR� GLIIHUHQFH� ZDV� REVHUYHG� � !S� �
������LQ�(3*�DQG�23*�FRXQWV�EHWZHHQ�FDOYHV�LQ�
WKH�SUH�ZHDQLQJ�DQG�SRVW�ZHDQLQJ�SKDVHV�
� 0RVW�FDWWOH�H[DPLQHG�GXULQJ�WKLV�VWXG\�KDG�ORZ�
23*�FRXQWV��VXJJHVWLQJ�WKDW�WKH�LQIHFWLRQV�ZHUH�
XVXDOO\� VXEFOLQLFDO�� 7KLV� UHVXOW� FRQFXUUHG� ZLWK�
RWKHU� FURVV�VHFWLRQDO� REVHUYDWLRQDO� VWXGLHV� RQ�
(LPHULD� �VSS� LQ�,UDQ��ZKLFK�DOVR�GLG�QRW�REVHUYH�
FDVHV� RI � FOLQLFDO� FDVHV� RI � FOLQLFDO� FRFFLGLRVLV�
DPRQJ� LQIHFWHG� FDWWOH�� SUREDEO\� GXH� WR� ORZ�
TXDQWLWLHV� RI � RRF\VWV� HOLPLQDWHG� LQ� WKH� FDWWOH
V�
IHFHV��+HLGDUL� �������+HLGDUL�	�*KDUHNKDQL�HW�DO�
������
� / (LPHULDHYHO� RI � � RRF\VW� VKHGGLQJ� ZDV�
VLJQLILFDQW �GHSHQGH �RQ�GLIIHUHQW�W\SHV�RI �SHQ�O\ G
IORRULQJ�� � �������:KHQ�WKH�W\SHV�RI �IORRULQJ�S� �
ZHUH� FRPSDUHG�� � � RQ� VWUDZ� IORRUFDWWOH NHSW LQJ�
H[KLELWHG�ORZHU�23*�YDOXHV��������&,��������� �� �
������� WKDQ � � RQ� ZRRG�� WKRVH NHSW� RQ IORRULQJ�
�������� &,� ����� ��� ² � ������� DQG � UXEEHU�� � � � RQ
IORRU ���������&,����������� � �������� � �������LQJ � � S� �
+RZHYHU��VWUDZ�IORRU �VLJQLILFDQWLQJ�GLG�QRW�VKRZ �
GLIIHUHQFH�RQ S� � FRPSDUHG�WR�23*�FRXQWV�� ! ������ �
FHPHQW�IORRU ��0RUHRYHU��ZRRG�IORRU �LQJ LQJ GLG�QRW�
VKRZ � GLIIHUHQFH� RQ� VLJQLILFDQW � 23*� FRXQWV�
FRPSDUHG� WR LQJ S� �� UXEEHU� IORRU � � ! ������� <HW��
(LPHULD S� � RQ�23*� FRXQWV� ZDV� KLJKHU� � � ������ �
ZRRG� IORRU � FRPSDUHG� WR� FHPHQW� IORRU ��LQJ LQJ
+LJKHU� � RRF\VWV� FRXQW� ZDV� UHFRUGHG� LQ�(LPHULD
FDWWOH LQJ� UHDUHG� RQ� UXEEHU� IORRU � FRPSDUHG� WR�
FHPHQW�IORRU �� � �������7DEOH� ��LQJ S� � �
� 7KLV�ILQGLQJ�ZDV�LQ�DJUHHPHQW�ZLWK�D�VWXG\�E\�
%DQJRXUD�HW�DO���������ZKR�GHVFULEHG�D�VLJQLILFDQW�
DVVRFLDWLRQ�EHWZHHQ�GLIIHUHQW�IORRULQJ�W\SHV�XVHG�
IRU�UHDULQJ�FDWWOH�DQG�WKH�OHYHO�RI �(LPHULD�RRF\VWV�
VKHGGLQJ�� ����������5HKPDQ�HW�DO���������VWDWHG�S
WKDW� (LPHULD� LQIHFWLRQ� ZDV� PRUH� SUHYDOHQW� � � � � � � � � � � � �

� ���������LQ�QRQ�FHPHQW�IORRULQJ�W\SH�FRPSDUHG�S
WR�SDUWLDOO\�FHPHQW�IORRULQJ�W\SH��/RZHU�(LPHULD�
SUHYDOHQFH�LQ�FDWWOH�NHSW�RQ�FHPHQW�IORRULQJ�PD\�
EH� FDXVHG� E\� � WKH� HDVLQHVV� RI � � FOHDQLQJ� DQG�
GLVLQIHFWLQJ� FHPHQW� IORRULQJ�� ZKLFK� UHVXOWHG� WR�
OHVV�FRQWDPLQDWHG�IORRU�FRPSDUHG�WR�QRQ�FHPHQW�
IORRU�
� ,Q� WKLV� VWXG\ WKH � (LPHULD�� � ORZHVW� OHYHO� RI �
RRF\VWV �LQ�FDWWOH�NHSW�RQ�VWUDZ ��RFFXUUHG �IORRULQJ
WKDQ�WKRVH�NHSW�RQ�RWKHU�IORRULQJ ��W\SHV��EHFDXVH
VROLG�IORRU �ZRRG��UXEEHU�DQG�FHPHQW �LQJ�W\SHV� � �
DUH� LHU �WKH�VROLG�IORRULQJ�GLUW �WKDQ�VWUDZ�IORRUV�LI
W\SHV�DUH 6�QRW�VFUDSHG�DQG�FOHDQHG�SURSHUO\�� WUDZ�
IORRU �W\SH �XVXDOO\� XVHG�E\�FDOYHV�LQJ �LV WHPSRUDULO\�
DJHG���WR���PRQWK�WR�NHHS �ZDUP���WKH�FDOYHV 'DLO\�
U DO HPHQW�RI LQJHPRY �DQG�UHSODF �VWUDZ�IORRU �ZLWK�D�
QHZ VWUDZ �UHVXOWHG�LQ�ORZHU� �23*��VHW�RI � V (LPHULD
FRXQWV RFFXUHQFH RI �� DQG� UHGXFHG� WKH� � � (LPHULD
RRF\VW�VKHGGLQJ�� UHYLRXV�VWXGLHV�FRQFOXGHG�WKDW�3
FOHDQLQJ� V� DQ� LPSRUWDQW� IDFWRU� LQ�SUHYHQWLQJ�ZD
KLJK� �RI � �RRF\VWV� �%DQJRXUD� �FRXQWV (LPHULD HW�DO�
������5HKPDQ� �������HW�DO�
� ZDV FDWWOH�&OLQLFDO�FRFFLGLRVLV� �REVHUYHG�LQ� SHQV�
KDYLQJ� OHDGLQJLQVXIILFLHQW� DHUDWLRQ� � WR� KLJK�
FRQFHQWUDWLRQ� RI � DPPRQLD��&2 � DQG�PRLVWXUH�� ��

$OVR��FOLQLFDO�FRFFLGLRVLV�RFFXUUHG LQ�FDWWOH�� SHQV�
ZKHUH�IHFHV�DFFXPXODWHG�RQ�WKH�JURXQG�GXH�WR�
XQVXLWHG� VODWWHG� IORRUV� �'DXJKVFKLHV� �	
1DMGURZVNL��������/RFDO�WHPSHUDWXUH��KXPLGLW\��
DPPRQLD�FRQFHQWUDWLRQ�DQG�S+�RQ�SHQ�IORRULQJ�
DIIHFWHG� 
 HW�DO��RRF\VWV �VXUYLYDO��*XOOLNVHQ� �������
%DQJRXUD� �������HW�DO�
� ,Q KDYLQJ� LQWHQVLYH� UHDULQJ� � KLJK� SRSXODWLRQ�
GHQVLW\�� GLVHDVH� WUDQVPLVVLRQ� � PRUH� UHDGLO\LV �
RFFXUUHG�DQG�RRF\VWV�DUH�KLJKO\�DYDLODEOH�ZLWKLQ�
WKH� HQYLURQPHQW� 7KXV�� LQ� GDLU\� FDOYHV���
FRFFLGLRVLV�RFFXUV�PRUH�IUHTXHQWO\�DQG�DSSHDUV�
ZLWK�JUHDWHU�VHYHULW\��%UXKQ� ��������,W�FDQ�EH�HW�DO�
DVVXPHG�WKDW�WKH� �LQ�D�JURXS�ZLOO�EH�FDWWOH�OLYLQJ
LQIHFWHG�DW�WKH�VDPH�WLPH��RU�DW�DURXQG�WKH�VDPH�
WLPH�� XQGHU� ILHOG� FRQGLWLRQ� 0RUHRYHU���
FRQWLQXRXV� RRF\VWV� VKHG � IURP VXEFOLQLFDO�GLQJ �
LQIHFWHG�FDOYHV�FRQWDPLQDWH�WKH�HQYLURQPHQW� �DQG
WKH � FDXV � VHYHUH� FRFFLGLRVLV� LQ�� FDWWOH
V� KDLU LQJ
KLJKO\�VXVFHSWLEOH�QHZ�FDOYHV�WKDW�DUH�NHSW�LQ�WKHVH�
DUHDV��$EHEH� �������$OHPD\HKX� ��������HW�DO� HW�DO�
'LIIHUHQW� K\JLHQH� FRQGLWLRQV� DQG� IDUP�
PDQDJHPHQW�� EUHHGLQJ��VWXG\�GHVLJQ �DQG�DQLPDO� V
PHWKRGV�� FOLPDWHV� DQG� GLIIHUHQW� JHRJUDSKLFDO�
UHJLRQV�PD\�EH�WKH�PDLQ�FDXVH�RI �YDULHG�UHVXOWV�
�<X� ������HW�DO� �

���

(LPHULD�VSHFLHV�FRPSRVLWLRQ�DQG�IDFWRUV�LQIOXHQFLQJ�RRF\VWV�VKHGGLQJ�LQ�GDLU\�IDUP�²�6XIL�HW�DO�
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� (�� ERYLV� ZDV� WKH� KLJKHVW� SUHYDOHQW� (LPHULD�
VSHFLHV�DQG�KDG�WKH�KLJKHVW�OHYHO�RI �PHDQ�23*�
FRPSDUHG� WR� RWKHU� (LPHULD� VSHVLHV�� 0L[HG�
LQIHFWLRQV�LQ�VLQJOH�FDWWOH�ZLWK���²���(LPHULD�VSHFLHV�
ZHUH� FRPPRQO\� REVHUYHG�� 6HYHUDO� VSHFLHV� RI �
(LPHULD�LQ�FDWWOH�DUH�IRXQG�LQ�RWKHU�WURSLFDO�DUHDV��
9DULRXV�FDWHJRULFDO� IDFWRUV� �FDWWOH
V�VH[��DJH�DQG�
W\SH�RI �SHQ�IORRULQJ��LQIOXHQFHG�WKH�QXPEHU�RI �
23*� IRXQG� LQ� IHFDO� VDPSOHV�� (LPHULD� KDV�
VLJQLILFDQW�SDWKRJHQLF�SRWHQWLDO��,W�LV�LPSRUWDQW�WR�
FRQWURO�WKH�RFFXUUHQFH�RI �(LPHULD�

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

� 7KH� DXWKRUV� WKDQN� DOO� PHPEHUV� RI �
3URWR]RRORJ\�/DERUDWRU\��)DFXOW\�RI �9HWHULQDU\�
0HGLFLQH��,QVWLWXW�3HUWDQLDQ�%RJRU�IRU�IDFLOLWDWLQJ�
WKLV�VWXG\�ZLWK�WKH�QHFHVVDU\�HTXLSPHQW�

5()(5(1&(6

$EHEH�5��:RVVHQH�$��.XPVD�%�� ������(SLGHPLRORJ\�RI �
(LPHULD� ,QIHFWLRQV� LQ� &DOYHV� LQ� $GGLV� $EDED� DQG�
'HEUH�=HLW�'DLU\�)DUPV��(WKLRSLD��,QWHUQ�-�$SSO�5HV�
9HW�0HG������������� >,QWHUQHW@��KWWS���ZZZ�MDUYP��
FRP�DUWLFOHV�9RO��VV��.XPVD�����������SGI��
>5HWULHYHG�RQ����0DUFK�����@�

$OHPD\HKX� $�� 1XUX� 0�� %HOLQD� 7�� ������ 3UHYDOHQFH� RI �
ERYLQH� FRFFLGLD� LQ� .RPEROFKD� LVWULFW� RI � 6RXWK�'
:ROOR��(WKLRSLD��-�9HW�0HG�$QLP�+HDOWK ����������� �
>,QWHUQHW@� KWWS���ZZZ�DFDGHPLFMRXUQDOV�RUJ���
-90$+�� GRL�� ��������-90$+�������� >5HWULHYHG�

RQ���'HFHPEHU� X����@

$UVODQ� 02�� 7X]HU� (�� ������ 3UHYDOHQFH� RI � RYLQH�E
(LPHULGRVLV� LQ�7KUDFLD��7XUNH\��7U� -�9HW�$QLP�6F�
��������� >,QWHUQHW@�� KWWS�MRXUQDOV�WXELWDN�� �
JRY�WU�YHWHULQDU\�LVVXHV�YHW�������� >5HWULHYHG� RQ�
���)HEUXDU\�����@�

%DQJRXUD� %�� 0XQGW� +&�� 6FKPDVFKNH� 5�� :HVWSKDO� %��
'DXJVFKLHV�$��������3UHYDOHQFH�RI � �DQG�(LPHULD�ERYLV
(LPHULD� ]XHUQLL F K I� LQ�*HUPDQ� DWWOH� HUGV�DQG� DFWRUV�
L R HQIOXHQFLQJ� RF\VW� [FUHWLRQ�� 3DUDVLWRO� 5HV�
� � � � 6 � �� � � � � > , Q W H U Q H W @ � K W W S � � �ZZZ�� � �
UHVHDUFKJDWH�QHW�SURILOH�$UZLGB'DXJKVFLHV�SXEOL
FDWLRQ���������B3UHYDOHQFHBRIB(LPHULDBERYLVBD
QGB(LPHULDB]XHUQLLBLQB*HUPDQBFDWWOHBKHUGVBDQG
BIDFWRUVBLQIOXHQFLQJBRRF\VWBH[FUHWLRQ�OLQNV��IFI
G���������EG���������SGI��GRL����������V������
�������������>5HWULHYHG�RQ����0DUFK�����@�

%UXKQ�)53��/RSHV�0$��'HPHX�)$��3HUD]]D�&$��3HGURVD�
0)��*XLPDUDHV�$0��������)UHTXHQF\�RI �VSHFLHV�RI �

(LPHULD�LQ�IHPDOHV�RI �WKH�KROVWHLQ�IULHVLDQ�EUHHG�DW�
WKH�SRVW�ZHDQLQJ�VWDJH�GXULQJ�DXWXPQ�DQG�ZLQWHU��
5HY� %UDV� 3DUDVLWRO� 9HW� ������������� >,QWHUQHW@��
KWWS���ZZZ�FESY�FRP�EU�UESY�� � >5HWULHYHG� RQ� ���
0DUFK�����@�

%UXKQ� )53�� -XQLRU� )$6�� &DUYDOKR� $+2�� 2UODQGR� '5��
5RFKD�&0%0��*XLPDUDHV�$0��������2FFXUHQFHV�
RI � VSS DQG�JDVWURLQWHVWLQDO�QHPDWRGHV� LQ�(LPHULD� ��
GDLU\�FDOYHV� LQ�VRXWKHUQ�0LQDV�*HUDLV��%UD]LO��5HY�
%UDV� 3DUDVLWRO� 9HW ��������������� >,QWHUQHW@�� �
KWWS���ZZZ�FESY�FRP�EU�UESY�� >5HWULHYHG� RQ� ��
0D\�������

&DK\DQLQJVLK� 8�� 6XSUL\DQWR�� ������ .HMDGLDQ� RNVLGLRVLV�N
SDGD� RPED� PXU������ XODQ�GL�&LRPDV��%RJRU��,Q��G X E
>XQNQRZQ�HGLWRU@ 3HPEDQJXQDQ� DVLRQDO� HUEDVLV��� Q E
,37(.6� QWXN� HPDQGLULDQ� DQJVD��3URFHHGLQJV�RI �X N E

�� �1DWLRQDO�6HPLQDU�RI �3HUVDGD�������S ��������
WK

X

'DXJVFKLHV�$��1DMGURZVNL�0��������(LPHULRVLV� LQ� DWWOH��F
&XUUHQW� QGHUVWDQGLQJ�� -� 9HW� 0HG %�������X �
���>,QWHUQHW@� WWS� ZHE�D�HEVFRKRVW�FRP��� K ��
HKRVW�SGIYLHZHU�SGIYLHZHU"YLG �	VLG ��F�GD��
�D�����F�I�E��D���E����EEF�E���VHVVLRQPJU�
����	KLG ������>5HWULHYHG�RQ����0D\�����@�

'DZLG�)��$PHGH�<��%HNHOH�0�� ������&DOI � RFFLGLRVLV� LQ�F
V G IHOHFWHG� DLU\� DUPV� RI � 'LUH� 'DZD�� (DVWHUQ�
(WKLRSLD�� *OREDO� 9HW ������������ >,QWHUQHW@���
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