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5HFHLYHG����$XJXVW��������$FFHSWHG����2FWREHU�����

.H\�ZRUGV� FKURQLF�NLGQH\�GLVHDVH��GLDEHWHV��FOLQLFDO�FRRSHUDWLRQ��JHQHUDO�SUDFWLFH� TXHVWLRQQDLUH�

7RWDO� PDQDJHPHQW� RI� FKURQLF� NLGQH\� GLVHDVH� KDV� EHHQ� ZHOO� HVWDEOLVKHG�� DQG� WKH� VFUHHQLQJ� XVLQJ�
GLSVWLFN�XULQH�WHVW�KDV�DOUHDG\�EHHQ�ZLGHVSUHDG�LQ�-DSDQ��1HYHUWKHOHVV��WKH�QXPEHU�RI�GLDO\VLV�SDWLHQWV�LV�
VWLOO� ULVLQJ�� :KLOH� FOLQLFDO� FRRSHUDWLRQ� EHWZHHQ� JHQHUDO� SK\VLFLDQV� DQG� QHSKURORJLVWV� LV� H[SHFWHG� WR�
LPSURYH� SURJQRVHV� RI� FKURQLF� NLGQH\� GLVHDVH� SDWLHQWV�� UHDO� VLWXDWLRQ� RI� WKH� PDQDJHPHQW� LQ� JHQHUDO�
SUDFWLFH�KDV�QRW�EHHQ�REYLRXV��:H�FRQGXFWHG�D�TXHVWLRQQDLUH�VXUYH\�IRU�WKH�GRFWRUV�RI�+\RJR�3UHIHFWXUH�
0HGLFDO�$VVRFLDWLRQ� H[FOXGLQJ�QHSKURORJLVWV� WR� FODULI\� WKH� VLWXDWLRQ� DQG� WKH� LVVXH� DERXW� FKURQLF� NLGQH\�
GLVHDVH� PDQDJHPHQW� LQ� JHQHUDO� SUDFWLFH�� 7RWDO� ���� GRFWRUV� UHSOLHG� WR� WKH� TXHVWLRQQDLUH�� ,Q� ������ RI�
PHGLFDO� IDFLOLWLHV�� HVWLPDWHG�JORPHUXODU� ILOWUDWLRQ�UDWH�ZDV�DXWRPDWLFDOO\�FDOFXODWHG�DQG� LQGLFDWHG� LQ� WKH�
UHVXOW� UHSRUW� ZLWK� WKH� PHDVXUHPHQW� RI� VHUXP� FUHDWLQLQH�� 7KH� FRPSOLDQFH� UDWHV� RI� WKH� FKURQLF� NLGQH\�
GLVHDVH� FOLQLFDO� JXLGHOLQH� IRU�-DSDQHVH� UHJDUGLQJ� UHIHUUDO� WR�QHSKURORJLVWV�ZHUH������� LQ�FDVHV�RI�XULQH�
DEQRUPDOLW\� DQG� ������ LQ� FDVHV� RI� GHFUHDVHG� NLGQH\� IXQFWLRQ�� )RU� WKH� SDWLHQWV� RI� GLDEHWHV� ZLWKRXW�
SUHYLRXV�GLDJQRVLV�RI�QHSKURSDWK\��RQO\�������RI�GRFWRUV�H[DPLQHG�XULQH�DOEXPLQ�DW�OHDVW�HYHU\���PRQWKV��
,Q� JHQHUDO� SUDFWLFH�� WKHUH� LV� VWLOO� PXFK� SRVVLELOLW\� WR� LPSURYH� FKURQLF� NLGQH\� GLVHDVH�PDQDJHPHQW��:H�
KDYH� WR� FRQWLQXH� WR� DGYRFDWH� WKH� VLJQLILFDQFH� RI� FOLQLFDO� FRRSHUDWLRQ� EHWZHHQ� JHQHUDO� SK\VLFLDQV� DQG�
QHSKURORJLVWV��ZLWK�KLJK�OHYHO�RI�HYLGHQFH��

,1752'8&7,21�

$V� LW� KDV� EHHQ� PRUH� WKDQ� ��� \HDUV� VLQFH� FKURQLF� NLGQH\ GLVHDVH� �&.'�� FDPSDLJQ� VWDUWHG� LQ� -DSDQ�� WKH�
LQFUHDVH�RI�GLDO\VLV� LQLWLDWLRQ�KDV� VWRSSHG�VLQFH�������DQG� WKH� LQFUHDVH�RI�GLDO\VLV�SDWLHQWV�KDV�JRWWHQ�GXOO� >�@��
+RZHYHU�� WKH� WRWDO�QXPEHU�RI�GLDO\VLV�SDWLHQWV� LV�VWLOO� ULVLQJ�DURXQG�������SDWLHQWV�DQQXDOO\� LQ� WKH�FRXQWU\�>�@��
7KH�OHDGLQJ�FDXVH�RI�QHZO\�LQLWLDWHG�GLDO\VLV�FDVHV�ZDV�GLDEHWHV��DFFRXQWLQJ�IRU�DURXQG�����>�@�

7KH� WUHDWPHQW�RI� GLDEHWHV� DQG� WRWDO�PDQDJHPHQW�RI�&.'�KDYH�EHHQ�ZHOO� HVWDEOLVKHG�� DQG�&.'� VFUHHQLQJ�
XVLQJ�GLSVWLFN�XULQH�WHVW�KDV�DOUHDG\�EHHQ�GRQH�QDWLRQZLGH�LQ�-DSDQ��1HYHUWKHOHVV��WKH�HIIHFW�RI�&.'�SUHYHQWLRQ�
LV�QRW�HQRXJK��:KLOH�LW�LV�H[SHFWHG�WKDW�WKH�LPSURYHPHQW�LQ�FOLQLFDO�FRRSHUDWLRQ�EHWZHHQ�JHQHUDO�SK\VLFLDQV�DQG�
QHSKURORJLVWV�UHGXFHV�WKH�FDVHV�RI�HQG�VWDJH�NLGQH\�GLVHDVH��(6.'���UHDO VLWXDWLRQ�DERXW�&.'�PDQDJHPHQW�LQ�
JHQHUDO�SUDFWLFH�KDV�QRW�EHHQ�REYLRXV��

7KXV�� ZH� FRQGXFWHG� D� TXHVWLRQQDLUH� VXUYH\� IRU� WKH� GRFWRUV� RI� +\RJR� 3UHIHFWXUH� 0HGLFDO� $VVRFLDWLRQ� WR�
FODULI\�WKH�VLWXDWLRQ�DQG�WKH�LVVXH�DERXW�&.'�PDQDJHPHQW�LQ�JHQHUDO�SUDFWLFH��

+HUH��ZH�H[SODLQ�RYHUYLHZ�RI�+\RJR�SUHIHFWXUH��+\RJR�SUHIHFWXUH�LV�ORFDWHG�DW�WKH�FHQWHU�RI�-DSDQ��UDQJLQJ�
IURP� ELJ� FLWLHV� WR� UXUDO� DUHDV�� IDFLQJ� ERWK� WKH� 3DFLILF� 2FHDQ� DQG� WKH� 6HD� RI� -DSDQ�� ZKLFK� LV� H[SUHVVHG� DV� D�
PLQLDWXUH�RI�-DSDQ��7KH�GDWD�SURYLGHG�E\� WKH�-DSDQHVH�6RFLHW\�IRU�'LDO\VLV�7KHUDS\��-6'7�� LQGLFDWHG� WKDW� WKH�
QXPEHU�RI�FKURQLF�GLDO\VLV�SDWLHQWV�SHU�PLOOLRQ�SRSXODWLRQ�ZDV�������LQ�+\RJR�SUHIHFWXUH�DW�WKH�HQG�RI�������DQG�
DURXQG�PLGGOH�LQ�WKH�FRXQWU\�>�@��$OWKRXJK�WKH�SRSXODWLRQ�SHU�QHSKURORJLVW�LQ������ZDV��������SHRSOH�LQ�XUEDQ�
DUHDV� �.REH� DQG�+DQVKLQ� DUHD���ZKLFK�ZDV� YHU\� FORVH� WR� WKH�QDWLRQDO� DYHUDJH�YDOXH�RI� DURXQG��������� LW�ZDV�
�������LQ�QRQ�XUEDQ�DUHDV��+DULPD��7DPED��7DMLPD��DQG�$ZDML�DUHD���LQGLFDWLQJ�D�ODUJH�JDS�LQ�WKH�SUHIHFWXUH��

0$7(5,$/6�$1'�0(7+2'6

:H� VHQW� TXHVWLRQ� SDSHUV� WR� DURXQG� ������ GRFWRUV� RI� +\RJR� 3UHIHFWXUH�0HGLFDO� $VVRFLDWLRQ� E\� SRVW�� DQG�
DVNHG�WKHP�WR�UHWXUQ�WKH�DQVZHU�E\�)$;�RU�HQWHU�LW�RQ�WKH�ZHEVLWH�LQ�DQRQ\PRXV�QDPH�EHWZHHQ�0DUFK��VW DQG�
-XQH���WK��������7KH�FRQWHQWV�RI�TXHVWLRQQDLUH�LV�GHVFULEHG�LQ�7DEOH� ,��)RU�HDFK�TXHVWLRQ�LWHP��ZH�UHYHDOHG�WKH�
RYHUDOO� WHQGHQF\�DQG�DQDO\]HG�WKH�UHODWLRQ�EHWZHHQ�DWWULEXWHV�RI�GRFWRUV�DQG� UHVSRQVHV� :H�XVHG�WKH�FRPSXWHU�
VRIWZDUH� DSSOLFDWLRQ� ,%0� 6366� 6WDWLVWLFV� ��� �,%0� &RUS�� 86$�� IRU� DOO� VWDWLVWLFDO� DQDO\VHV�� )RU� FDWHJRULFDO�
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YDULDEOHV� LW� ZDV� DQDO\]HG� XVLQJ� 3HDUVRQ¶V� FKL�VTXDUH� WHVW�� $� S� YDOXH� RI� OHVV� WKDQ� ����� ZDV� FRQVLGHUHG� WR� EH�
VWDWLVWLFDOO\�VLJQLILFDQW�

5(68/76

5HVSRQGHQWV�
7RWDOO\�����GRFWRUV�RI�+\RJR�3UHIHFWXUH�0HGLFDO�$VVRFLDWLRQ�H[FHSW�QHSKURORJLVWV�UHVSRQGHG�WR�WKH�SUHVHQW�

VXUYH\��$WWULEXWHV�RI� UHVSRQGHQWV�DUH�VKRZQ�LQ�7DEOH� ,,��$PRQJ�UHVSRQGHQWV��������RI� WKHP�ZHUH�ZRUNLQJ� LQ�
FOLQLFV�� WKH� RWKHU� ������ LQ� KRVSLWDOV�� )RUW\� VL[� SHUFHQW� RI� WKHP� ZHUH� ZRUNLQJ� LQ� XUEDQ� DUHDV� DQG� ������ LQ�
QRQ�XUEDQ� DUHDV� 7KH� DQVZHUV� ZHUH� JDWKHUHG� DOPRVW� LQ� SURSRUWLRQ� WR� WKH� SRSXODWLRQ� UDWLR� IURP�ZKROH�+\RJR�
SUHIHFWXUH��5HJDUGLQJ�WR�DJH��WKH�UDWLR�ZDV����������������������������DQG�������LQ������V����V����V����V��DQG�
DERYH����\HDUV� UHVSHFWLYHO\��$V�IRU�VSHFLDOWLHV��������RI�WKHP�ZHUH�LQWHUQLVWV��DQG�������ZHUH�WKH�RWKHUV�VXFK�
DV�SHGLDWULFV��VXUJHU\��REVWHWULFV�DQG�J\QHFRORJ\��GHUPDWRORJ\��DQG�HWF�� � �

(YDOXDWLRQ�RI�NLGQH\�IXQFWLRQ�DQG�GLDJQRVLV�RI�&.'
,W�ZDV�SRVVLEOH�WR�PHDVXUH�HVWLPDWHG�JORPHUXODU�ILOWUDWLRQ�UDWH��H*)5��LQ�URXWLQH�H[DPLQDWLRQ�LQ�������RI�DOO�

PHGLFDO� IDFLOLWLHV��$QG� LQ� ������RI� DOO� WKH� IDFLOLWLHV�� H*)5�ZDV� DXWRPDWLFDOO\� FDOFXODWHG� DQG� LQGLFDWHG� LQ� WKH�
UHVXOW� UHSRUW�ZLWK� WKH�PHDVXUHPHQW�RI�VHUXP�FUHDWLQLQH�� ,Q�������RI�UHVSRQGHQWV��H*)5�ZDV�XVHG�DV� WKH�PDLQ�
LQGLFDWRU�IRU�NLGQH\�IXQFWLRQ��7KH�UDWH�ZDV�KLJKHU�DPRQJ�LQWHUQLVWV�WKDQ�LQ�WKH�RWKHU�GRFWRUV��EXW�WKHUH�ZDV�QR�
VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� 6HUXP� FUHDWLQLQH�� F\VWDWLQ�F�� DQG� FUHDWLQLQH� FOHDUDQFH� ZHUH� PDLQO\� XVHG� LQ�
�������������DQG������RI�DOO�UHVSRQGHQWV��UHVSHFWLYHO\��)LJXUH���� )RU� WKH� SDWLHQWV� RI� GLDEHWHV� ZLWKRXW�
SUHYLRXV� GLDJQRVLV� RI� QHSKURSDWK\�� RQO\� ������ RI� GRFWRUV� H[DPLQHG� XULQH� DOEXPLQ� DW� OHDVW� HYHU\� �� PRQWKV��
7KLUW\�VHYHQ�SHUFHQW�RI�GRFWRUV�GLG�QRW�H[DPLQH�LW�IRU�WKRVH�SDWLHQWV�DW�DOO��(VSHFLDOO\��������RI�GRFWRUV�RI�RWKHU�
WKDQ�LQWHUQDO�PHGLFLQH�DQG�������RI�GRFWRUV�LQ�QRQ�XUEDQ�DUHDV�GLG�QRW�H[DPLQH�XULQH�DOEXPLQ�DW�DOO��)LJXUH�����

7UHDWPHQW�IRU�&.'
,PSOHPHQWDWLRQ� UDWHV� RI� ��� NLQGV� RI� PHGLFDWLRQ� WUHDWPHQWV�� VXFK� DV� UHQLQ�DQJLRWHQVLQ� V\VWHP� �5$6��

LQKLELWRUV��RWKHU�DQWL�K\SHUWHQVLYH�GUXJV��GLXUHWLFV��VWDWLQV��XULF�DFLG ORZHULQJ�GUXJV��SKRVSKDWH�ELQGHUV��DFWLYDWHG�
YLWDPLQ�'�DJHQWV�� VRGLXP�ELFDUERQDWH�� DGVRUEHQW� FDUERQ�� DQWL�GLDEHWLFV�� DQG� HU\WKURSRLHVLV� VWLPXODWLQJ� DJHQWV��
DUH�VKRZQ�LQ�)LJXUH����$PRQJ�WKRVH�PHGLFDWLRQ��RQ�DYHUDJH�����NLQGV�RI�WKHP�KDG�EHHQ�XVHG�LQ�JHQHUDO�SUDFWLFH��
,QWHUQLVWV� DQG� WKH�RWKHU�GRFWRUV�KDG�XVHG����� DQG�����NLQGV�RI� WKHP�RQ� DYHUDJH�� UHVSHFWLYHO\��$V� IRU�QXWULWLRQ�
LQVWUXFWLRQ��������RI�GRFWRUV�KDG�SHUIRUPHG�LW��)RUW\�RQH�SHUFHQW�RI�WKHP�KDG�LQVWUXFWHG�SDWLHQWV�E\�WKHPVHOYHV��
������RI�WKHP�KDG�DVNHG�QHSKURORJLVWV��DQG�������RI�WKHP�KDG�DVNHG�UHJLVWHUHG�GLHWLWLDQV�

)LUVW� UHIHUUDO� WLPLQJ� RI� WKH� SDWLHQWV� ZLWK� XULQH� DEQRUPDOLW\� WR� QHSKURORJLVWV� LV� VKRZQ� LQ� )LJXUH� ��� 7KH�
FRPSOLDQFH�UDWH�RI� WKH�&.'�FOLQLFDO�JXLGHOLQH�ZDV��������7DEOH� ,,,���7KH�UDWHV�RI� WKH�GRFWRUV�DJHG�EHORZ����
\HDUV�DQG� WKRVH�ZKR�NQHZ�RI�QHSKURORJLVWV� LQ�HDFK�DUHD�ZHUH�KLJKHU� WKDQ� WKH�RWKHUV��:KHQ� MXGJLQJ�ZLWK�RQO\�
XULQH�SURWHLQ�ZLWKRXW�FRQVLGHULQJ�XULQH�RFFXOW�EORRG��WKH�UDWH�ZDV��������

)LUVW� UHIHUUDO� WLPLQJ� RI� WKH� SDWLHQWV� ZLWK� GHFUHDVHG� H*)5� WR� QHSKURORJLVWV� LV� VKRZQ� LQ� )LJXUH� ��� 7KH�
FRPSOLDQFH�UDWH�RI�WKH�&.'�FOLQLFDO�JXLGHOLQH��LQ�FDVH�RI�WKH�SDWLHQWV�DJHG�EHWZHHQ����DQG�����ZDV��������7DEOH�
,,,���7KH�UDWHV�DQG�DWWULEXWHV�RI�GRFWRUV�ZHUH�QRW�VLJQLILFDQWO\�DVVRFLDWHG��,Q�������RI�GRFWRUV��UHIHUUDO�WLPLQJ�RI�
WKH�SDWLHQWV�ZLWK�GHFUHDVHG�H*)5�DJHG�RYHU����ZDV�ODWHU�WKDQ�WKDW�RI�WKH�SDWLHQWV�EHORZ����\HDUV�
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7DEOH�,��4XHVWLRQQDLUH�



$�48(67,211$,5( 6859(<�)25�*(1(5$/�3+<6,&,$16

(���

7DEOH�,,��$WWULEXWHV�RI�WKH�UHVSRQGHQWV�

)LJXUH����0DLQ�FOLQLFDO�LQGLFDWRU�RI�NLGQH\�IXQFWLRQ�
H*)5��HVWLPDWHG�JORPHUXODU�ILOWUDWLRQ�UDWH��&U� FUHDWLQLQH��&\V�&��F\VWDWLQ�&�� �
1�6���QRW�VLJQLILFDQW�

&OLQLFDO�FRRSHUDWLRQ�EHWZHHQ�JHQHUDO�SK\VLFLDQV�DQG�QHSKURORJLVWV
:LWK� UHJDUG� WR� SUHVHQFH� RI� QHSKURORJLVWV� WR� ZKRP� JHQHUDO� SK\VLFLDQV� FDQ� UHIHU� &.'� SDWLHQWV�� ������ RI�

UHVSRQGHQWV�KDG�IDPLOLDU�QHSKURORJLVWV��������RI�WKHP�NQHZ�RI�QHSKURORJLVWV�EXW�GLG�QRW�NQRZ�WKHLU�IDFHV��RWKHU�
�������������LQ�XUEDQ�DUHDV��RI WKHP�GLG�QRW�NQRZ�RI�QHSKURORJLVWV�DW�DOO�LQ�HDFK�DUHD�

'HVLUDEOH�PHGLFDO�FDUH�VW\OH�DIWHU�FRQVXOWDWLRQ�WR�QHSKURORJLVWV��GLDJQRVLV��DQG�GHFLVLRQ�RI�WUHDWPHQW�SODQ��IRU�
HDFK�&.'�VWDJH�LV�GHVFULEHG�LQ�)LJXUH��� 7KH UDWLRV�RI�WKH�GRFWRUV�ZKR�ZDQWHG�WR�FRQWLQXH� WR�VHH�WKH�SDWLHQWV�
ZLWK�QHSKURORJLVWV� WRJHWKHU� �FR�WUHDWPHQW��ZHUH���������������������� DQG������� LQ�&.'�VWDJH�*�D� �H*)5��
������ P/�PLQ�����P���� *�E� �H*)5�� ������ P/�PLQ�����P���� *��� �H*)5�� ������ P/�PLQ�����P��� DQG� *��
�H*)5������P/�PLQ�����P����UHVSHFWLYHO\��$QG�WKH�UDWLRV�RI�WKH�GRFWRUV�ZKR�ZDQWHG�WR�HQWUXVW�WKH�SDWLHQWV�WR�
RQO\�QHSKURORJLVWV�ZHUH��������������������DQG�������LQ�&.'�VWDJH�*�D��*�E��*���DQG�*���UHVSHFWLYHO\� ,Q�
&.'�VWDJH�*��� WKH� UDWLRV�RI� WKH�GRFWRUV�ZKR�ZDQWHG� FR�WUHDWPHQW�ZHUH������� LQ� LQWHUQLVWV� DQG������� LQ� WKH�
RWKHU�GRFWRUV��DQG�WKRVH�ZKR�ZDQWHG�WR�HQWUXVW�WKH�SDWLHQWV�WR�RQO\�QHSKURORJLVWV�ZHUH�������LQ�LQWHUQLVWV�DQG�
������LQ�WKH�RWKHU�GRFWRUV��
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)LJXUH����0HDVXUHPHQW�LQWHUYDO�RI�PLFURDOEXPLQXULD�IRU�WKH�SDWLHQWV�RI�GLDEHWHV�
ZLWKRXW SUHYLRXV�GLDJQRVLV�RI�QHSKURSDWK\��
1�6���QRW�VLJQLILFDQW��

)LJXUH��� 7UHDWPHQWV�ZKLFK�KDG�EHHQ�SHUIRUPHG�LQ�JHQHUDO�SUDFWLFH�
5$6�LQKLELWRUV��UHQLQ�DQJLRWHQVLQ�V\VWHP�LQKLELWRUV�
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)LJXUH����)LUVW�UHIHUUDO�WLPLQJ�RI�WKH�SDWLHQWV�ZLWK�XULQH�DEQRUPDOLW\�WR�QHSKURORJLVWV�

)LJXUH����)LUVW�UHIHUUDO�WLPLQJ�RI�WKH�SDWLHQWV�ZLWK�GHFUHDVHG�H*)5�WR�QHSKURORJLVWV��
H*)5��HVWLPDWHG�JORPHUXODU�ILOWUDWLRQ�UDWH��

7DEOH�,,,��7KH�FRPSOLDQFH�UDWHV�RI�WKH�&.'�FOLQLFDO�JXLGHOLQH�UHJDUGLQJ�UHIHUUDO�WR QHSKURORJLVWV��

&.'��FKURQLF�NLGQH\�GLVHDVH��H*)5��HVWLPDWHG�JORPHUXODU�ILOWUDWLRQ�UDWH��1�6���QRW�VLJQLILFDQW��
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)LJXUH����'HVLUDEOH PHGLFDO�FDUH�VW\OH�DIWHU�FRQVXOWDWLRQ�WR�QHSKURORJLVWV�DQG GHFLVLRQ�RI�WUHDWPHQW�SODQ�
IRU�HDFK�&.'�VWDJH�
&.'��FKURQLF�NLGQH\�GLVHDVH��H*)5��HVWLPDWHG�JORPHUXODU�ILOWUDWLRQ�UDWH�

',6&866,21�

,Q�-DSDQ�VLQFH�&.'�FDPSDLJQ�VWDUWHG�LQ�������QHSKURORJLVWV�KDYH�PDGH�DQ�HIIRUW WR�SURPRWH�WKH�XVH�RI�H*)5��
)URP�WKH�UHVXOWV�RI�WKLV�VWXG\��WKH�PHGLFDO� IDFLOLWLHV�� LQ�ZKLFK�H*)5�ZDV�FDOFXODWHG�DQG�LQGLFDWHG�LQ�WKH�UHVXOW�
UHSRUW� DXWRPDWLFDOO\� ZLWK� WKH�PHDVXUHPHQW� RI� VHUXP� FUHDWLQLQH�� KDG� UHDFKHG� �������:KLOH�� WKH� GRFWRUV�� ZKR�
XVHG�H*)5�DV�WKH�PDLQ�LQGLFDWRU�RI�NLGQH\�IXQFWLRQ��ZHUH�VWLOO�QRW�KLJK�UDWH�DV��������7KLUW\�HLJKW�SHUFHQW�RI�
GRFWRUV�KDG�PDLQO\�XVHG�VHUXP�FUHDWLQLQH�WR�HYDOXDWH�NLGQH\�IXQFWLRQ��,Q�RUGHU�WR�IXUWKHU�VSUHDG�WKH�XVH�RI�H*)5��
ZH�VKRXOG�FRQWLQXH�WR�H[SODLQ�WKH�OLPLWDWLRQV�RI�VHUXP�FUHDWLQLQH��VXFK�DV�HDV\�WR�PLVV�WKH�HDUO\�SKDVH�RI�NLGQH\�
GLVHDVH��HDV\� WR�RYHUHVWLPDWH� NLGQH\� IXQFWLRQ�HVSHFLDOO\� LQ� WKH�HOGHUO\�RU�ZRPHQ��DQG�GLIILFXOW� WR�HYDOXDWH� WKH�
FKDQJH�RI�NLGQH\�IXQFWLRQ�

)RU� WKH� SDWLHQWV� RI� GLDEHWHV� ZLWKRXW� SUHYLRXV� GLDJQRVLV� RI� QHSKURSDWK\�� WKH� GRFWRUV��ZKR� H[DPLQHG� XULQH�
DOEXPLQ� DW� OHDVW� HYHU\� �� PRQWKV�� ZHUH� RQO\� ������� $FFRUGLQJ� WR� D� ODUJH� VFDOH� VWXG\�� NLGQH\� OHVLRQV FRXOG�
DFKLHYH�UHPLVVLRQ�ZLWK�VWULFW�JO\FHPLF�FRQWURO��XQWLO�WKH�PLFURDOEXPLQXULD�SHULRG�>�@� ,W�ZDV�DOVR�UHSRUWHG�WKDW��LQ�
D� FDVH�RI� W\SH���GLDEHWHV� LQ WKH�PLFURDOEXPLQXULD�SHULRG�� NLGQH\� OHVLRQ� JUHDWO\� LPSURYHG�SDWKRORJLFDOO\� DIWHU�
QRUPDOL]DWLRQ� RI� EORRG� JOXFRVH� OHYHO� E\� SDQFUHDWLF� WUDQVSODQWDWLRQ� >�@�� ,Q� D� ODUJH� VFDOH� KLVWRULFDO� PXOWLFHQWHU�
FRKRUW�VWXG\��DPRQJ�W\SH���GLDEHWHV�RI�-DSDQHVH�������RI�QRUPRDOEXPLQXULD�FDVHV�������RI�PLFURDOEXPLQXULD�
FDVHV�� DQG�������RI�PDFURDOEXPLQXULD� FDVHV� UHDFKHG�(6.'�RU����� UHGXFWLRQ�RI� H*)5�GXULQJ�PHGLDQ� VHYHQ�
\HDUV� RI� IROORZ� XS�� ,QFUHDVHG� XULQH� DOEXPLQ� OHYHOV� ZHUH� FORVHO\� UHODWHG� WR� WKH� LQFUHDVH� LQ� WKH� ULVN� IRU� UHQDO��
FDUGLRYDVFXODU�HYHQWV�DQG�DOO�FDXVH�PRUWDOLW\�>�@��$PRQJ� W\SH���GLDEHWHV�RI�-DSDQHVH�� LW�ZDV�UHSRUWHG� WKDW� WKH�
PLFURDOEXPLQXULD�SHULRG�DFFRXQWHG�IRU�D�YHU\�ODUJH�SRUWLRQ���������RI�WRWDO�FDVHV�>�@��7KHUHIRUH��LW�LV�UHTXLUHG�WR�
FRQWURO� EORRG� JOXFRVH� OHYHO� VWULFWO\� E\� WKH� PLFURDOEXPLQXULD� SHULRG� ZLWKRXW� PLVVLQJ� PLOG� XULQH� DOEXPLQ��
1HYHUWKHOHVV��HYHQ� LQ� LQWHUQLVWV�������RI� WKHP�DQG�DPRQJ�WKH�RWKHU�GRFWRUV�������RI� WKHP�KDG�QRW�H[DPLQHG�
XULQH� DOEXPLQ� LQ� GLDEHWLF� SDWLHQWV� DW� DOO�� 7KHVH� ILQGLQJV� VHHPHG� WR� EH� D� PDMRU� IDFWRU� LQ� WKH� GHOD\� RI�
FRXQWHUPHDVXUHV�DJDLQVW�GLDEHWLF�NLGQH\�GLVHDVH��WKXV�IXUWKHU HQOLJKWHQPHQW�LV�UHTXLUHG�

:LWK� UHJDUG� WR� PHGLFDWLRQ� UHODWHG� WR� &.'� WUHDWPHQW�� ������ RI� GRFWRUV� KDG� SUHVFULEHG�5$6� LQKLELWRUV� LI�
QHFHVVDU\��2Q�WKH�RWKHU�KDQG��WKH�GRFWRUV��ZKR�KDG�XVHG�GLXUHWLFV��VWDWLQV��RU�HU\WKURSRLHVLV�VWLPXODWLQJ�DJHQWV�LQ�
QHFHVVDU\� FDVHV�� UHPDLQHG� DURXQG� KDOI�� 7KHUH� ZHUH� IHZ� GRFWRUV� SUHVFULELQJ� SKRVSKDWH� ELQGHUV� DQG� DFWLYDWHG�
YLWDPLQ�'�DJHQWV��)URP�WKH�UHVXOWV��LW�VHHPV�WKDW�&.'�WRWDO�PDQDJHPHQW�LV�QRW�HQRXJK�LQ�WKH�SUHVHQW�VLWXDWLRQ��
DQG� LQ� RWKHU� ZRUGV� WKHUH� LV� PXFK� SRVVLELOLW\� IRU� LPSURYHPHQW� RI� WKH� PDQDJHPHQW� E\� SURPRWLQJ� FOLQLFDO�
FRRSHUDWLRQ� EHWZHHQ� JHQHUDO� SK\VLFLDQV� DQG� QHSKURORJLVWV�� ,Q� DGGLWLRQ� WR�PHGLFDWLRQ�� QXWULWLRQ� LQVWUXFWLRQ� IRU�
&.'�SDWLHQWV�LV�DOVR�LPSRUWDQW��7KH�UDWH�RI�WKH�GRFWRUV�ZKR�KDG�EHHQ�SUDFWLFLQJ�QXWULWLRQ� LQVWUXFWLRQ�ZDV�YHU\�
KLJK� UHJDUGOHVV� RI� GRFWRU¶V� DWWULEXWHV�� ,Q� ³)URQWLHU� RI� UHQDO� RXWFRPH�PRGLILFDWLRQ� LQ� -DSDQ� �)520�-�� VWXG\´��
OLIHVW\OH�PRGLILFDWLRQ� LQFOXGLQJ� QXWULWLRQ� LQVWUXFWLRQ� E\� UHJLVWHUHG� GLHWLWLDQ� UHWDUGHG� H*)5�GHWHULRUDWLRQ� LQ� WKH�
SDWLHQWV�RI�&.'�VWDJH�*��RI�-DSDQHVH�>�@��%XW��LQ�WKH�SUHVHQW�VWXG\��WKH�TXDOLW\�RI�QXWULWLRQ�LQVWUXFWLRQ�ZDV�QRW�
HYDOXDWHG��WKXV�IXUWKHU�LQYHVWLJDWLRQ�LV�QHFHVVDU\��
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:H� GLVFXVVHG� WKH� WLPLQJ� WR� UHIHU� WKH� SDWLHQWV� WR� QHSKURORJLVWV�� ZKLFK� LV� D� NH\� SRLQW� LQ� &.'� FOLQLFDO
FRRSHUDWLRQ��,W�LV�GHVLUDEOH�WR�GHWHUPLQH�WKH�WLPLQJ�WR�UHIHU�&.'�SDWLHQWV�RI�-DSDQHVH�WR�QHSKURORJLVWV�DFFRUGLQJ�
WR�WKH�(YLGHQFH�EDVHG�FOLQLFDO�SUDFWLFH�JXLGHOLQH�IRU�&.'�������ZKLFK�UHIOHFWHG�D�ORW�RI�KLJK�OHYHO�HYLGHQFH�>�@��
,W� KDG�EHHQ� LQGLFDWHG WKDW� WKH� ULVN�RI� IXWXUH� FDUGLRYDVFXODU� GHDWK� DQG� (6.' ZDV� VWURQJO\� DVVRFLDWHG�ZLWK� WKH�
OHYHO� RI� SURWHLQXULD� DV�ZHOO� DV� H*)5� >�@��%DVHG�RQ� WKH� UHVXOWV�� WKH� FOLQLFDO� JXLGHOLQH� UHFRPPHQGHG� UHIHUUDO� WR�
QHSKURORJLVWV�LQ�FDVHV�RI�&.'�VWDJHV�*�E�RU�PRUH�UHJDUGOHVV�RI�XULQH�SURWHLQ��VWDJH�*�D�ZLWK�³PLOG�SURWHLQXULD�
�VWDJH� $��� GLSVWLFNs RU� ��������� J�J&U�´�� RU� ³RYHUW� SURWHLQXULD� �VWDJH� $��� GLSVWLFN�Ӎ��� RU�Ӎ���� J�J&U�´�
UHJDUGOHVV�RI�H*)5�YDOXHV�>�@��$�ORQJLWXGLQDO����\HDU�IROORZ�XS�VWXG\�LQ�-DSDQ�VKRZHG�WKDW��LQ�WKH�HOGHUO\�DERYH�
���\HDUV��WKH�UDWH�RI�NLGQH\�IXQFWLRQ�GHFOLQH�KDG�EHHQ�UHODWLYHO\�VORZ�XQWLO�H*)5����P/�PLQ�����P� >�@��$IWHU�
WKDW�� D� ODUJH�VFDOH� REVHUYDWLRQDO� VWXG\� RQ� DQQXDO� KHDOWK� FKHFN�XSV� LQ� -DSDQ� VKRZHG� WKDW� OHVV� WKDQ� ���
P/�PLQ�����P� RI�H*)5�ZDV�DW�KLJK�ULVN�IRU�WRWDO�DQG�FDUGLRYDVFXODU�GHDWK�LQ�WKH�HOGHUO\�DJHG�������>��@��7KXV��
LQ� WKH�FOLQLFDO�JXLGHOLQH�� LW� LV� UHFRPPHQGHG� WKDW� WKH�HOGHUO\�DERYH����\HDUV�DUH� UHIHUUHG� WR�QHSKURORJLVWV�ZKHQ�
H*)5�LV�OHVV�WKDQ����P/�PLQ�����P��>�@�

3ULRU� WR� WKH SUHVHQW� VXUYH\�� D� VLPLODU� TXHVWLRQQDLUH� VXUYH\�ZDV� FRQGXFWHG� WDUJHWLQJ� WKH� GRFWRUV� RI�+\RJR�
3UHIHFWXUH�0HGLFDO�$VVRFLDWLRQ� LQ������>��@��6LQFH� WKH�TXHVWLRQ�VHQWHQFHV�DQG�DWWULEXWHV�RI� WKH�UHVSRQGHQWV� LQ�
WKH�SUHYLRXV�VXUYH\�ZHUH�QRW� WKH�VDPH�DV� WKRVH� LQ� WKH�SUHVHQW� VXUYH\��ZH�ZHUH�QRW�DEOH� WR�FRPSDUH� WKHVH� WZR�
UHVXOWV�GLUHFWO\��+RZHYHU��VRPH�RI�WKH�SUHYLRXV�UHVXOWV�DUH�UHIHUHQFHG�LQ�WKLV�VHFWLRQ�WR�JUDVS�URXJK�WUHQG�RI�&.'�
PDQDJHPHQW�LQ�JHQHUDO�SUDFWLFH�LQ�+\RJR�SUHIHFWXUH�RYHU�WKH�ODVW�VHYHQ�\HDUV��

,Q� WKH� SUHVHQW� VXUYH\�� UHJDUGOHVV� RI� GLDEHWHV�� UHIHUUDO� WLPLQJ� RI� WKH� SDWLHQWV�� ZLWK� XULQH� DEQRUPDOLW\� WR�
QHSKURORJLVWV�JUHDWO\�GLIIHUHG�IURP�WKH�UHVXOW�RI�WKH������VXUYH\�>��@� 'XULQJ�WKH�SHULRG�RI�WKH�SUHVHQW�VXUYH\��
WKH�&.'�FOLQLFDO�JXLGHOLQH������ZDV�LVVXHG�E\�-DSDQHVH�VRFLHW\�RI�QHSKURORJ\��DQG�WKH�GHILQLWLRQ�RI�&.'�VWDJH�
$���RQH�RI�WKH�UHIHUUDO�FULWHULD�WR�QHSKURORJLVWV��ZDV�FKDQJHG�IURP�XULQH�SURWHLQ� Ӎ���WR�Ӎ��>�@��7KXV��LQ�WKLV�
VXUYH\�� LQ� DGGLWLRQ� WR� XULQH� SURWHLQ�Ӎ��� RU�Ӎ���� J�J&U�� XULQH� SURWHLQ�Ӎ��� ZDV� DOVR� FRQVLGHUHG� WR� EH�
FRPSOLDQFH�ZLWK� WKH�JXLGHOLQH��1HYHUWKHOHVV�� WKH�FRPSOLDQFH�UDWH�RI� WKH�JXLGHOLQH�UHJDUGLQJ�XULQH�DEQRUPDOLW\�
ZDV� DV� ORZ� DV� ������� 6LQFH�� LQ� WKH� SUHYLRXV� VXUYH\�� WKHUH� ZDV� RQO\� GDWD� IRFXVLQJ� RQ� XULQH� SURWHLQ� ZLWKRXW�
FRQVLGHULQJ�XULQH�RFFXOW�EORRG��ZH�FRPSDUHG�WKH�VDPH�SRLQW�WKLV�WLPH��7KH�FRPSOLDQFH�UDWH�UHJDUGLQJ�RQO\�XULQH�
SURWHLQ� KDG� WHQGHG� WR� GHFUHDVH� IURP� ������ LQ� WKH� ����� VXUYH\� WR� ������ LQ� WKH� SUHVHQW� VXUYH\� >��@�� 7KH�
GHWHULRUDWLRQ�WUHQG�ZDV�GXH�WR�WKH�UHPDUNDEOH�LQFUHDVH�RI�WKH�GRFWRUV�ZKR�KDG�UHIHUUHG�WKH�SDWLHQWV�ZLWK�XULQDU\�
SURWHLQ�DW�OHDVW�Ӎ���WR�QHSKURORJLVWV��7KH�UHDVRQ�IRU�WKDW�LV�QRW�FOHDU��%XW�FRQVLGHULQJ�ZLWK�WKH�IUHH�GHVFULSWLRQ�
UHSO\�RI�WKH�SUHVHQW�VXUYH\��ZH�VSHFXODWHG�DV�IROORZV��$ORQJ�ZLWK�WKH�LQFUHDVH�RI�WKH�HOGHUO\�ZLWK�DWKHURVFOHURVLV��
WKH�QXPEHU�RI�WKH�SDWLHQWV�LV�ULVLQJ�ZKR�KDYH����RU����RI�SURWHLQXULD�EXW�ZKRVH�NLGQH\�IXQFWLRQ�GHFOLQH�LV�QRW�VR�
IDVW��:KHQ� JHQHUDO� SK\VLFLDQV� UHIHUUHG� WKRVH� SDWLHQWV� WR� QHSKURORJLVWV�� PDQ\� FDVHV�� HVSHFLDOO\� LQ� WKH� HOGHUO\��
ZRXOG�EH� UHWXUQHG� WR�JHQHUDO�SK\VLFLDQV�ZLWKRXW�DQ\�XVHIXO� VXJJHVWLRQ��7KHUHIRUH�� WKHUH�ZDV�D�SRVVLELOLW\� WKDW�
GLVVDWLVIDFWLRQ�KDG�DFFXPXODWHG�LQ�ERWK�JHQHUDO�SK\VLFLDQV�DQG�SDWLHQWV��DQG�DV�D�UHVXOW��UHIHUUDO�WLPLQJ�ZRXOG�EH�
GHOD\HG�� %XW� IXUWKHU� FRQVLGHUDWLRQ� LV� QHHGHG� WR DVFHUWDLQ� ZKHWKHU� WKLV� VSHFXODWLRQ� LV� FRUUHFW�� ,Q� WKLV� SRLQW��
QHSKURORJLVWV�DOVR�QHHG� WR�FRQVLGHU�FDUHIXOO\��$OWKRXJK� LW� LV�DOVR� WUXH� WKDW� WKHUH�DUH�VRPH�UHIHUUDO�FDVHV�ZKRP�
QHSKURORJLVWV�FDQQRW�GR�DQ\WKLQJ��HYHQ�LQ�VXFK�FDVHV�QHSKURORJLVWV�VKRXOG�ILQG�WKH�SRLQW�WR�EH�FRUUHFWHG�LQ�&.'�
WRWDO� PDQDJHPHQW� HYHQ� VRPHZKDW� DQG� SURYLGH� XVHIXO� DGYLFH� WR� JHQHUDO� SK\VLFLDQV� SROLWHO\� WR� EXLOG� D� EHWWHU�
UHODWLRQVKLS�RI�WUXVW�

,Q� FRQWUDVW� WR� WKH� UHVSRQVH� WR� XULQH� DEQRUPDOLW\�� UHIHUUDO� WLPLQJ� RI� WKH� SDWLHQWV� ZLWK� GHFUHDVHG� NLGQH\�
IXQFWLRQ�WHQGHG�WR�EH�HDUOLHU�WKDQ�WKH�SUHYLRXV�VXUYH\�UHJDUGOHVV�RI�GRFWRU¶V�DWWULEXWHV��$OWKRXJK�WKH�GRFWRUV�ZKR�
UHIHUUHG�WKH�SDWLHQWV�ZKRVH�VHUXP�FUHDWLQLQH�OHVV�WKDQ�����PJ�G/�WR�QHSKURORJLVWV�ZDV�RQO\�������LQ� WKH������
VXUYH\� >��@�� WKRVH�ZKR� UHIHUUHG� WKH� SDWLHQWV� E\� ���P/�PLQ� �����P� RI� H*)5� DW� WKH� ODWHVW�ZHUH� ������ LQ� WKH�
SUHVHQW�VXUYH\��6XFK�LPSURYHPHQW�VHHPHG�WR�UHIOHFW�GLVVHPLQDWLRQ�RI�WKH�XVH�RI�H*)5�EHFDXVH�LW�ZDV�GLIILFXOW�WR�
HYDOXDWH�SUHFLVH�NLGQH\�IXQFWLRQ�E\�VHUXP�FUHDWLQLQH�RQO\��$V�IRU�DOVR�WKH�TXHVWLRQ�DERXW�GHVLUDEOH�PHGLFDO�FDUH�
VW\OH�DIWHU�GHFLVLRQ�RI�WUHDWPHQW�SODQ�E\�QHSKURORJLVWV��PRVW�UHVSRQGHQWV�ZDQWHG�WR�VHH�WKH�SDWLHQWV�RI�&.'�VWDJH�
*�E�ZLWK�QHSKURORJLVWV�WRJHWKHU��FR�WUHDWPHQW���,Q�&.'�VWDJH�*���WKHUH�ZDV D�UHPDUNDEOH�GLIIHUHQFH�LQ�GHVLUDEOH�
PHGLFDO� FDUH� VW\OH� DFFRUGLQJ� WR� DWWULEXWHV� RI� GRFWRUV�� :KLOH� ������ RI� LQWHUQLVWV� ZDQWHG� FR�WUHDWPHQW� ZLWK�
QHSKURORJLVWV�DQG�������RI�WKHP�ZDQWHG�WR�HQWUXVW�WKRVH�SDWLHQWV�WR�RQO\�QHSKURORJLVWV��DPRQJ�WKH�RWKHU�GRFWRUV�
DV�PDQ\�DV�������RI�WKHP�ZDQWHG�WR�HQWUXVW�WKRVH�SDWLHQWV�WR�RQO\�QHSKURORJLVWV��,Q�&.'�FOLQLFDO�FRRSHUDWLRQ��LW�
LV�DOVR�QHFHVVDU\� WR�FRQVLGHU� WKH�SDWLHQW¶V�DJH��,W�ZDV�VXJJHVWHG�WKDW�WKH�GRFWRUV��ZKR�KDG�FRQVLGHUHG�SDWLHQW¶V�
DJH�DW� WKH� UHIHUUDO� WR�QHSKURORJLVWV�� WHQGHG� WR� LQFUHDVH��7KLUW\� VL[�SHUFHQW�RI� UHVSRQGHQWV�KDG�GHFLGHG�ZKHWKHU�
WKH\�UHIHU�WKH�SDWLHQWV�ZLWK�ORZ�H*)5�WR�QHSKURORJLVWV�FRQVLGHULQJ�SDWLHQW¶V�DJH�LQ�WKH������VXUYH\�>��@��,Q�WKH�
SUHVHQW�VXUYH\��ZH�DVNHG�GRFWRUV�DERXW�UHIHUUDO�WLPLQJ�RI�&.' SDWLHQWV�E\�SDWLHQW¶V�DJH�JURXS��7KH�GRFWRUV��ZKR�
KDG�UHIHUUHG�&.'�SDWLHQWV�DJHG�RYHU����DW�ORZHU�H*)5�WKDQ�WKDW�RI�SDWLHQWV�DJHG��������DFFRXQWHG�IRU��������
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$V�D�ZKROH��UHIHUUDO�WLPLQJ�UHJDUGLQJ�GHFUHDVHG�H*)5�KDV�EHHQ�UHPDUNDEO\�LPSURYHG��EXW�HYHQ�QRZ�������RI�
GRFWRUV� VWLOO� UHIHU� WKRVH� SDWLHQWV� ODWH�� ,W� LV� GHVLUHG� WR� IXUWKHU� SURPRWH� DSSURSULDWH� UHIHUUDO� RI� WKH� SDWLHQWV� ZLWK�
GHFUHDVHG� H*)5� WR� QHSKURORJLVWV� DFFRUGLQJ� WR� WKH� FOLQLFDO� JXLGHOLQH�� ,Q� WKH� IUHH� GHVFULSWLRQ� DQVZHUV� RI� WKH�
SUHVHQW�VXUYH\��WKHUH�ZHUH�PDQ\�FRPPHQWV�WKDW�WKH�UHVSRQGHQWV�ZHUH�QRW�DEOH�WR�XQGHUVWDQG�WKH�VLJQLILFDQFH�RI�
UHIHUUDO� WR� QHSKURORJLVWV� EHFDXVH� NLGQH\� IXQFWLRQ� LQ� &.'� SDWLHQWV� FRXOG� QRW� EH� LPSURYHG� DW� DOO�� ,Q� RUGHU� WR�
HOLPLQDWH�WKRVH�GLVVDWLVIDFWLRQ�DQG�PLVXQGHUVWDQGLQJ��QHSKURORJLVWV�KDYH�WR�FRQWLQXH�WR�DGYRFDWH�WKH�VLJQLILFDQFH�
RI� UHIHUUDO� WR�QHSKURORJLVWV�ZKLOH�SURYLGLQJ� WKH�HYLGHQFH��$FFRUGLQJ� WR� WKH�UHSRUW� IURP�7DLZDQ�� UHIHUUDO�RI� WKH�
SDWLHQWV�ZLWK�&.'�VWDJHV�*�E�RU�PRUH�VLJQLILFDQWO\�LPSURYHG�WKH�DQQXDO�FKDQJH�RI�H*)5��ǻH*)5��IURP�������
P/�PLQ�����P��\HDU� WR� ������P/�PLQ�����P��\HDU� UHJDUGOHVV�RI� WKH�SUHVHQFH�RI�GLDEHWHV�RU�K\SHUWHQVLRQ�>��@��
&RPSDUHG� WR� FRQYHQWLRQDO� FDUH�� PXOWLGLVFLSOLQDU\� FDUH� LQFOXGLQJ� QHSKURORJLVWV� GXULQJ� SUH�GLDO\VLV� SHULRG�
FRQGXFWHG� VORZ� NLGQH\� IXQFWLRQ GHFOLQH�� ORZ� FDWKHWHU� XVDJH� UDWH� DW� GLDO\VLV� LQLWLDWLRQ�� KLJK� VHOHFWLRQ� UDWH� RI�
SHULWRQHDO�GLDO\VLV��IHZ�KRVSLWDOL]DWLRQV�GXH�WR�LQIHFWLRXV�GLVHDVHV��DQG�IHZ�GHDWKV�>��@�

,Q�+\RJR�SUHIHFWXUH�� LW� LV� DSSDUHQW� WKDW� WKHUH� DUH�PXFK�PRUH�QHSKURORJLVWV� LQ� XUEDQ� DUHDV� WKDQ� QRQ�XUEDQ�
DUHDV��%XW�HYHQ�LQ�XUEDQ�DUHDV��DV�PDQ\�DV�������RI�GRFWRUV�DQVZHUHG�WKDW�WKH\�GLG�QRW�NQRZ�RI�QHSKURORJLVWV�WR�
ZKRP� WKH\� FDQ� UHIHU� &.'� SDWLHQWV�� 7KH� FRPSOLDQFH� UDWH� RI� WKH� &.'� FOLQLFDO� JXLGHOLQH� UHJDUGLQJ� UHIHUUDO� WR�
QHSKURORJLVWV�LQ�FDVHV�RI�XULQH�DEQRUPDOLW\�ZDV�DVVRFLDWHG�ZLWK�ZKHWKHU�WKH�GRFWRUV�NQHZ�RI�QHSKURORJLVWV��EXW�
QRW�ZLWK� WKHLU�DUHD��)URP�WKRVH�UHVXOWV�� LW�ZDV�FRQVLGHUHG� WKDW�ZH�VKRXOG�PDNH�HIIRUW� WR�KDYH�RSSRUWXQLWLHV� IRU�
H[FKDQJH�EHWZHHQ�JHQHUDO�SK\VLFLDQV�DQG�QHSKURORJLVWV�WR�SURPRWH�FOLQLFDO�FRRSHUDWLRQ��

7KH� ELJJHVW� OLPLWDWLRQ� RI� WKH� SUHVHQW� VXUYH\� ZDV� WKH� VPDOO� QXPEHU� RI� WKH� UHVSRQGHQWV�� $OWKRXJK� WKH�
UHVSRQGHQWV�ZHUH�GLVWULEXWHG�DFURVV�D�ZLGH�UDQJH�RI�DJH�JURXSV�DQG�WKH�QXPEHU�RI�WKRVH�ZDV�SURSRUWLRQDO�WR�WKH�
SRSXODWLRQ�UDWLR�RI�HDFK�DUHD�LQ�+\RJR�SUHIHFWXUH��ZH�ZHUH�QRW�DEOH�WR�GHQ\�WKH�SRVVLELOLW\�RI�VHOHFWLRQ�ELDV�WKDW�
WKH�JHQHUDO�SK\VLFLDQV�ZLWK�UHODWLYHO\�KLJK�LQWHUHVW�LQ�&.'�KDG�PRUH�WHQGHG�WR�UHVSRQG�WR�WKLV�VXUYH\��7KHUHIRUH��
WKH� DFWXDO� FRPSOLDQFH� UDWH� RI� WKH�&.'� FOLQLFDO� JXLGHOLQH� ZDV� OLNHO\� WR� EH� HYHQ� ORZHU� WKDQ� WKH� UHVXOWV� RI� WKH�
SUHVHQW� VXUYH\�� DQG� VWLOO� PRUH�� IXUWKHU� HQOLJKWHQPHQW� LV� UHTXLUHG�� 'HVSLWH� VXFK� OLPLWDWLRQ�� WKH� SUHVHQW� VXUYH\�
UHYHDOHG� WKDW� WKHUH� ZDV� D� PDMRU� EDUULHU� IRU� &.'� FOLQLFDO� FRRSHUDWLRQ LQ� WKH� WLPLQJ� RI� ILUVW� UHIHUUDO� WR�
QHSKURORJLVWV��,Q�DGGLWLRQ�WR�EXLOGLQJ�VFLHQWLILF�HYLGHQFH�IRU�&.'�SUHYHQWLRQ��ZH�KDYH�WR�GLVVHPLQDWH�DQG�XWLOL]H�
LW�LQ�UHDO�FOLQLFDO�VLWXDWLRQ�

,Q� FRQFOXVLRQ�� LQ� JHQHUDO� SUDFWLFH� LQ� +\RJR� SUHIHFWXUH�� LW� ZDV� FRQVLGHUHG WKDW� WKHUH� KDG� EHHQ� D� ODFN� RI�
DZDUHQHVV� DPRQJ� WKH� GRFWRUV� WRZDUGV� WKH�PHDVXUHPHQW� RI� DOEXPLQXULD� LQ� GLDEHWLF� SDWLHQWV�� ,W� LV� QHFHVVDU\� WR�
IXUWKHU�HQOLJKWHQ�DERXW�WKH�VLJQLILFDQFH�RI�WKH�VWULFW�EORRG�JOXFRVH�FRQWURO�GXULQJ�WKH�PLFURDOEXPLQXULD�SHULRG�LQ�
GLDEHWHV�� :LWK� RU� ZLWKRXW GLDEHWHV�� WKH� FRPSOLDQFH� UDWH� IRU� WKH� &.'� FOLQLFDO� JXLGHOLQH� UHJDUGLQJ� UHIHUUDO� WR�
QHSKURORJLVWV�LQ�FDVHV�RI�XULQH�DEQRUPDOLW\�ZDV�DV�ORZ�DV��������$OWKRXJK�VHYHUDO�UHDVRQV�ZHUH�VSHFXODWHG��LW�
KDV�QRW�EHHQ�FOHDU��:H�KDYH�WR�PDNH�DQ�HIIRUW� WR�FODULI\� WKH�FDXVH�DQG�VROYH�LW��6LQFH�WKH�FRPSOLDQFH�UDWH�ZDV�
DVVRFLDWHG� ZLWK� ZKHWKHU� WKH� GRFWRUV� NQHZ� RI� QHSKURORJLVWV� WR� ZKRP� WKH\� FRXOG� UHIHU� &.'� SDWLHQWV�� PDNLQJ�
RSSRUWXQLWLHV�IRU�H[FKDQJH�EHWZHHQ�JHQHUDO�SK\VLFLDQV�DQG�QHSKURORJLVWV�PD\�EH�RQH�RI�XVHIXO�ZD\�LQ�SURPRWLQJ�
DSSURSULDWH�UHIHUUDO��:KLOH��WKH�FRPSOLDQFH�UDWH�LQ�FDVHV�RI�GHFUHDVHG�NLGQH\�IXQFWLRQ�VHHPHG�WR�KDYH�LPSURYHG�
DORQJ�ZLWK�WKH�VSUHDG�RI�WKH�XVH�RI�H*)5��EXW�LW�ZDV�VWLOO�QRW�HQRXJK��,Q�&.'�WRWDO�PDQDJHPHQW��RQO\�D�SDUW�RI�
WKHP KDG�EHHQ�SUDFWLFHG�E\�JHQHUDO�SK\VLFLDQV��7KHUHIRUH��LW�LV�UHTXLUHG�WR�HQDEOH�EHWWHU�NLGQH\�SURJQRVHV�DPRQJ�
&.'� SDWLHQWV� WKURXJK� WKH� HDUO\� DQG� DSSURSULDWH� UHIHUUDO� WR� QHSKURORJLVWV� DQG� WKH� DGGLWLRQ� RI� QHFHVVDU\�
PDQDJHPHQW�� � � � �
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:H�DUH�YHU\�JUDWHIXO�WR�+\RJR�&.'�$VVRFLDWLRQ�IRU�GLVFXVVLRQ�RQ�WKH�TXHVWLRQQDLUH��DQG�+\RJR�3UHIHFWXUH�
0HGLFDO�$VVRFLDWLRQ�IRU�KHOSIXO�FRRSHUDWLRQ�LQ�VHQGLQJ�TXHVWLRQQDLUH�WR�DOO�WKH�PHPEHUV�
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6LQFH�WKH�SUHVHQW�VWXG\�ZDV�D�TXHVWLRQQDLUH�VXUYH\�WDUJHWHG�IRU�PHGLFDO�GRFWRUV��LW�GLG�QRW�LQYROYH�LQYDVLRQ�
RU� LQWHUYHQWLRQ�� ,W� ZDV� SHUIRUPHG� LQ� DFFRUGDQFH� ZLWK� ³(WKLFDO� JXLGHOLQHV� IRU� PHGLFDO� DQG� KHDOWK� UHVHDUFK�
LQYROYLQJ�KXPDQ�VXEMHFWV��WKH�0LQLVWU\�RI�(GXFDWLRQ��&XOWXUH��6SRUWV��6FLHQFH�DQG�7HFKQRORJ\���WKH�0LQLVWU\�RI�
+HDOWK�� /DERXU� DQG� :HOIDUH� LQ� -DSDQ�� UHYLVHG� LQ� �����´�� ³WKH� ����� +HOVLQNL� GHFODUDWLRQ´�� DQG� LWV� ODWHU�
DPHQGPHQWV�RU�FRPSDUDEOH�HWKLFDO�VWDQGDUGV��$OO�SURFHGXUHV�SHUIRUPHG�LQ�WKH�SUHVHQW�VWXG\�ZHUH�DSSURYHG�E\�
WKH�,QVWLWXWLRQDO�5HYLHZ�%RDUG�RI�+\RJR�8QLYHUVLW\��,5%�DSSURYDO�QXPEHU��������

$V�LW�ZDV�DQ�DQRQ\PRXV�VXUYH\��LW�ZDV�QRW�SRVVLEOH�WR�LGHQWLI\�WKH�UHVSRQGHQW��$OO�WKH�VXUYH\�UHVXOWV�ZHUH
SURFHVVHG� DV� D� JURXS� DQG� DQDO\]HG�� ,W� ZDV� FOHDUO\� VWDWHG� LQ� DGYDQFH� WKDW� WKH� UHVXOWV� RI� WKH� VXUYH\� ZRXOG� EH�
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SXEOLVKHG� LQ� WKH� MRXUQDO�� WKDW� WKH� FRRSHUDWLRQ� WR� WKLV� TXHVWLRQQDLUH� ZDV� IUHH� ZLOOLQJ� DQG� WKHUH� ZDV� QR�
GLVDGYDQWDJH�HYHQ�LI�WKH\�GLG�QRW�DQVZHU��DQG�WKDW�LW�ZRXOG�EH�FRQVLGHUHG�DV�DJUHHG�WR�WKH�VXUYH\�E\�VXEPLVVLRQ�
RI�WKH�TXHVWLRQQDLUH�

&21)/,&7�2)�,17(5(67

7KH�DXWKRUV�KDYH�GHFODUHG�WKDW�QR�FRQIOLFW�RI�LQWHUHVW�H[LVWV��

5()(5(1&(6

�� -DSDQHVH�VRFLHW\�IRU�GLDO\VLV�WKHUDS\�������������$QQXDO�GLDO\VLV�GDWD� UHSRUW��-6'7 UHQDO�GDWD� UHJLVWU\��
S�����������-DSDQHVH��

�� 6RQH� +���.DWDJLUL� $���,VKLEDVKL� 6���$EH� 5���6DLWR� <���0XUDVH� 7���<DPDVKLWD� +���<DMLPD� <���,WR� +���
2KDVKL� <���$NDQXPD� <���<DPDGD� 1���DQG�-'�6WXG\�*URXS� ������(IIHFWV�RI�OLIHVW\OH�PRGLILFDWLRQV�RQ�
SDWLHQWV� ZLWK� W\SH� �� GLDEHWHV�� WKH� -DSDQ� 'LDEHWHV� &RPSOLFDWLRQV� 6WXG\� �-'&6�� VWXG\� GHVLJQ�� EDVHOLQH�
DQDO\VLV�DQG�WKUHH�\HDU�LQWHULP�UHSRUW��+RUP�0HWDE�5HV����� ���������

�� )LRUHWWR� 3���6WHIIHV� 0�:���6XWKHUODQG� '�(���*RHW]� )�&���DQG�0DXHU� 0� ������5HYHUVDO�RI�OHVLRQV�RI�
GLDEHWLF�QHSKURSDWK\�DIWHU�SDQFUHDV�WUDQVSODQWDWLRQ��1�(QJO�-�0HG� ���� ������

�� :DGD� 7���+DQHGD� 0���)XUXLFKL� .���%DED]RQR� 7���<RNR\DPD� +���,VHNL� .���$UDNL� 6���1LQRPL\D� 7���
+DUD� 6��� 6X]XNL� <��� ,ZDQR� 0��� .XVDQR� (���0RUL\D� 7��� 6DWRK� +�� 1DNDPXUD� +��� 6KLPL]X� 0���
7R\DPD� 7���+DUD� $���0DNLQR� +���DQG�5HVHDUFK�*URXS�RI�'LDEHWLF�1HSKURSDWK\��0LQLVWU\�RI�+HDOWK��
/DERXU�� DQG�:HOIDUH� RI� -DSDQ�� ����� &OLQLFDO� LPSDFW� RI� DOEXPLQXULD� DQG� JORPHUXODU� ILOWUDWLRQ� UDWH� RQ�
UHQDO�DQG�FDUGLRYDVFXODU�HYHQWV��DQG�DOO�FDXVH�PRUWDOLW\�LQ�-DSDQHVH�SDWLHQWV�ZLWK�W\SH���GLDEHWHV��&OLQ�([S�
1HSKURO� ��� ��������

�� <RNR\DPD� +��� .DZDL� .��� .RED\DVKL� 0�� DQG� -DSDQ� 'LDEHWHV� &OLQLFDO� 'DWD 0DQDJHPHQW� 6WXG\�
*URXS��������0LFURDOEXPLQXULD�LV�FRPPRQ�LQ�-DSDQHVH�W\SH�� GLDEHWLF�SDWLHQWV��D�QDWLRQZLGH�VXUYH\�IURP�
WKH�-DSDQ�'LDEHWHV�&OLQLFDO�'DWD�0DQDJHPHQW�6WXG\�*URXS��-''0������'LDEHWHV�&DUH����� ��������

�� <DPDJDWD� .���0DNLQR� +���,VHNL� .���,WR� 6���.LPXUD� .���.XVDQR� (���6KLEDWD� 7���7RPLWD� .���1DULWD�
,���1LVKLQR� 7���)XMLJDNL� <���0LWDUDL� 7���:DWDQDEH� 7���:DGD� 7���1DNDPXUD� 7���0DWVXR� 6���DQG�6WXG\�
*URXS� IRU� )URQWLHU� RI� 5HQDO�2XWFRPH�0RGLILFDWLRQV� LQ� -DSDQ� �)520�-�� ������ (IIHFW� RI� EHKDYLRU�
PRGLILFDWLRQ� RQ� RXWFRPH� LQ� HDUO\�WR� PRGHUDWH�VWDJH� FKURQLF� NLGQH\� GLVHDVH�� $� FOXVWHU�UDQGRPL]HG� WULDO��
3/R6�2QH������H��������

�� -DSDQHVH� VRFLHW\� RI� QHSKURORJ\� ������ (YLGHQFH�EDVHG� FOLQLFDO� SUDFWLFH� JXLGHOLQH� IRU� &.'� ������ S����
�-DSDQHVH�

�� /HYH\� $�6�� GH� -RQJ�3�(���&RUHVK� -��� (O 1DKDV� 0���$VWRU� %�&���0DWVXVKLWD� .���*DQVHYRRUW� 5�7���
.DVLVNH� %�/��� DQG�(FNDUGW� .�8� ������7KH� GHILQLWLRQ�� FODVVLILFDWLRQ�� DQG� SURJQRVLV� RI� FKURQLF� NLGQH\�
GLVHDVH��D�.',*2�&RQWURYHUVLHV�&RQIHUHQFH�UHSRUW��.LGQH\�,QW����� ������

�� ,PDL� (���+RULR� 0���<DPDJDWD� .���,VHNL� .���+DUD� 6���8UD� 1���.L\RKDUD� <���0DNLQR� +���+LVKLGD� $���
DQG�0DWVXR� 6� ������ 6ORZHU� GHFOLQH� RI� JORPHUXODU� ILOWUDWLRQ� UDWH� LQ� WKH� -DSDQHVH� JHQHUDO� SRSXODWLRQ�� D�
ORQJLWXGLQDO����\HDU�IROORZ�XS�VWXG\��+\SHUWHQV�5HV����� ��������� �

��� .RQ� 6�� .RQWD� 7��� ,FKLNDZD� .��� $VDKL� .��� <DPDJDWD� .��� )XMLPRWR� 6��� 7VXUX\D� .��� 1DULWD� ,���
.DVDKDUD� 0���6KLEDJDNL� <���,VHNL� .���0RUL\DPD� 7���.RQGR� 0���DQG�:DWDQDEH� 7� ������$VVRFLDWLRQ�
EHWZHHQ� UHQDO� IXQFWLRQ� DQG� FDUGLRYDVFXODU� DQG� DOO�FDXVH� PRUWDOLW\� LQ� WKH� FRPPXQLW\�EDVHG� HOGHUO\�
SRSXODWLRQ��UHVXOWV�IURP�WKH�6SHFLILF�+HDOWK�&KHFN�DQG�*XLGDQFH�3URJUDP�LQ�-DSDQ��&OLQ�([S�1HSKURO������
��������� � �

��� ,WR� -���DQG�1LVKL� 6� ������$WWLWXGH�VXUYH\�IRU�WKH�&.'�WUHDWPHQW�E\�JHQHUDO�SUDFWLFH�SK\VLFLDQV��5LQVKR�
7RXVHNL����� ������������-DSDQHVH��

��� &KHQ� 6�&���&KDQJ� -�0���&KRX� 0�&���/LQ� 0�<���&KHQ� -�+���6XQ� -�+���*XK� -�<���+ZDQJ� 6�-���DQG�
&KHQ� +�&�� ������ 6ORZLQJ� UHQDO� IXQFWLRQ� GHFOLQH� LQ� FKURQLF� NLGQH\� GLVHDVH� SDWLHQWV� DIWHU� QHSKURORJ\�
UHIHUUDO��1HSKURORJ\��&DUOWRQ������ ��������

��� &KHQ� <�5���<DQJ� <���:DQJ� 6�&���&KLX� 3�)���&KRX� <�:���/LQ� &�<���&KDQJ� -�0���&KHQ� 7�:���)HUQJ�
6�+���DQG�/LQ� &�/��������(IIHFWLYHQHVV�RI�PXOWLGLVFLSOLQDU\�FDUH�IRU�FKURQLF�NLGQH\�GLVHDVH�LQ�7DLZDQ��D�
��\HDU�SURVSHFWLYH�FRKRUW�VWXG\��1HSKURO�'LDO�7UDQVSODQW����� ��������


