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� 6HJDUD�$QDNDQ�/DJRRQ��6$/��ZLGHO\�UHFRJQLVHG�DV�WUDGLWLRQDO�ILVKLQJ�JURXQG�IRU�PDQ\�ILVKHULHV�RUJDQLVP�DQG�LV�
ORFDWHG�DW�D�DUHD�ZLWK�D�KLJK�UDLQIDOO��7KH�REMHFWLYHV�RI �WKH�SUHVHQW�VWXG\�DUH�WR�GHWHUPLQH�WKH�HIIHFWV�RI �UDLQIDOO�RQ�WKH�
GLVWULEXWLRQ�RI�3HQDHXV�PRQRGRQ�)DEULFLXV�LQ�WKH�6$/�DQG�RU�PDQJURYHV�ZDWHUV�DQG�WR�H[SODLQ�WKH�FDXVH�RI �WKH�\HDUO\�
IOXFWXDWLRQV�LQ�WKH�VKULPS�FDWFK�LQ�WKLV�DUHD�GXULQJ����\HDUV�SHULRG���������������7KH�HIIHFWV�RI �UDLQIDOO�RQ�WKH�ORFDO�
GLVWULEXWLRQ�DQG�DEXQGDQFH�RI �WKH�VKULPS�LQ�WKH�6$/��&LODFDS��&HQWUDO�-DYD��,QGRQHVLD��ZHUH�H[DPLQHG�IRU�WKUHH�
SHULRGV�E\�$QFR�PHWKRG��ILUVW�SHULRG��RI �FRPPHUFLDO�FDWFK�SURGXFWLRQ�������²��������VHFRQG�SHULRG��'HFHPEHU�������
1RYHPEHU�������DQG�WKLUG�SHULRG��'HFHPEHU������²�$SULO��������DV�SDUW�RI �D�VKULPS�ILVKHU\�DQG�HFR�ELRORJ\�VWXG\�LQ�
WKLV�UHJLRQ���7KH�PDUNHG�LQFUHDVH�LQ�WKH�UDLQIDOO�IURP�����PP�LQ�(DVW�0RQVRRQ��-XQH�$XJXVW��WR�������PP�LQ�VHFRQG�
WUDQVLWLRQ�VHDVRQ��6HSWHPEHU�1RYHPEHU��DQG�:HVW�0RQVRRQ��'HFHPEHU��)HEUXDU\��LQ�WKH�6HJDUD�$QDNDQ�UHJLRQ�
HQKDQFHG�WKH�VHDVRQDO�PRYHPHQW�RI �VKULPS�LQWR�WKH�ILVKLQJ�JURXQG�]RQH�,9�DQG�SURGXFHG�DQ�LQLWLDO�LQFUHDVH�LQ�WKH�
DEXQGDQFH�RI �DGXOWV��&/�!����PP��LQ�WKH�UHJLRQ������WR�������LQGLYLGXDOV���7KLV�LQLWLDO�LQFUHDVH�LQ�DGXOW�DEXQGDQFH�
HQKDQFHV�WKH�VKULPS�UHSURGXFWLYH�SRWHQWLDO�DQG�WKH�KHDY\�UDLQIDOO�LQGLUHFWO\�DVVLVWV�WKH�UHFUXLWPHQW�RI �\RXQJ�VKULPS�WR�
WKH�HVWXDU\�DQG�WKHLU�JURZWK�DQG�VXUYLYDO�WR�LQFUHDVH�VKULPS�DEXQGDQFH�LQ�WKH�IROORZLQJ�\HDU��/RZHU�UDLQIDOOV��-XO\�
$XJXVW�6HSWHPEHU�� DGYHUVHO\� DIIHFW� VKULPS�SRSXODWLRQ�DQG�XVXDOO\� UHVXOW� LQ� VPDOOHU� VL]H�RI � WKH�SRSXODWLRQ� �����
LQGLYLGXDOV���6WDWLVWLFDO�DQDO\VLV�RQ�UHODWLRQVKLS�EHWZHHQ�VKULPS�FDWFK�ZLWK�DQQXDO�UDLQIDOO�VKRZHG�KLJKO\�VLJQLILFDQW�DW�
���OHYHO��

� .H\ZRUGV��GLVWULEXWLRQ��DEXQGDQFH��6HJDUD�$QDNDQ�/DJRRQ��6$/���3HQDHXV�PRQRGRQ��UDLQIDOO�
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6HJDUD�$QDNDQ�/DJRRQ��6$/��LV� �KDELWDW�IRU�D
WKH�YDULHW\�RI � DTXDWLF� DQG� WHUUHVWULDO�RUJDQLVPV��
LQFOXGLQJ�YDULRXV�VSHFLHV�RI �VKULPS��0DMRU�VKULPS�
VSHFLHV�IRXQG�LQ�6$/�DUH�ILQH�VKULPS��0HWDSHQDHXV�
HOHJDQV��0�� HQVLV��0��DIILQLV 0��GREVRQL� DQG� ���:KLWH�
VKULPS�� �DQG� ���.URVRN�3HQDHXV�PHUJXLHQVLV 3��LQGLFXV
VKULPS� � � VS��� DQG� 7LJHU� VKULPS� �3DUDSHQDRSVLV 3��
VHPLVXOFDWXV 3��PRQRGRQ�DQG� ���ZKLFK�DUH�LQYROYHG�LQ�
WKH� IDPLO\� 3HQDHLGDH� �6XNDUGMR�� ������ 6DSXWUD��
������� DQJURYH� DUHDV� �6$/�� DV�0 RI � IXQFWLRQ�
QXUVHU\�DUHDV�IRU�VKULPSV�DQG�ILVK��VXFK�DV�FHUWDLQ�
VSHFLHV� RI � SHQDHLGV� WKDW� DUH� GHSHQGHQW� RQ�
PDQJURYH� IRUHVWV� GXULQJ� WKHLU� MXYHQLOOH� VWDJHV�
�6XNDUGMR���������7KH�VKULPS��LQ�,QGRQHVLD�DQG�
ORFDO�DUHD�NQRZQ�DV�XGDQJ�ZLQGX���3HQDHXV�PRQRGRQ

)DEULFLXV�LQKLELWV�LQ�HVWXDULHV�ZLWK�VLOW\�FOD\�DQG�
VDQG\� FOD\� VXEVWUDWHV� LQ� WKH� 6$/� �7RUR� 	�
6XNDUGMR���������DQG�LQ�LQVKRUH�RFHDQLF�ZDWHU�RI �
+LQGLDQ�2FHDQV�DW�1XVDZHUH��7RUR�	�6XNDUGMR��
����D��1DDPLQ���������7KRXJK�WKH�VKULPSV�KDV�
DQ�H[WHQVLYH�KDELWDW�RU�GLVWULEXWLRQ�VSHFLILFDOO\�LQ�
HVWXDULQH�KDELWDW���ODUJH�MXYHQLOH�SRSXODWLRQ�RI �WKH�
VKULPS�DUH DEXQGDQFH�LQ�D�IHZ�HVWXDULQH���XVXDOO\�
6DOLQLW\� GHFUHDVH� JUDGLHQWO\� VXFK� DV� LQ� ODUJH�
HV WXD LQH� RI � &L WDQGX\� � &LEHUHXP� DQG�
.DZXQJDQWHQ���7RUR�	�6XNDUGMR������D��
,Q� ,QGRQHVLD�� WKH� UHODWLRQVKLS� EHWZHHQ� WKH�

DQQXDO� IOXFWXDWLRQV� LQ� UDLQIDOO� DQG� WKH� FDWFK� RI �
3HQDHLG�VKULPSV�KDV�QRW�EHHQ�H[DPLQHG��:H�KDYH�
PHUHO\� LQVXIILFLHQW�NQRZOHGJH�RI � WKH�HIIHFWV�RI �
UDLQIDOO� RQ� WKH� EHKDYLRU� DQG� DEXQGDQFH� RI � WKH�
VKULPS��7KH�REMHFWLYHV�RI �WKH�SUHVHQW�VWXG\�DUH�WR�
GHWHUPLQH� WKH� HIIHFWV� RI � UDLQIDOO� RQ� WKH�
GLVWULEXWLRQ� RI� 3HQDHXV�PRQRGRQ� )DEULFLXV� LQ� WKH�


�&RUUHVSRQGLQJ�DXWKRU��UBSUDWLZLB��#\DKRR�FRP�
� SUDWLZLDIULDGL#JPDLO�FRP
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6$/�DQG�RU�PDQJURYHV�ZDWHUV��DQG�WR�FOHDU�WKH�
FDXVH� RI � WKH� \HDUO\� IOXFWXDWLRQV� LQ� WKH� VKULPS�
FDWFK�LQ�WKLV�DUHD�GXULQJ����\HDUV�SHULRG��������
������

0$7(5,$/6�$1'�0(7+2'6

7KH�DUHD VWXG\�RI �

� 7KH� 6HJDUD� $QDNDQ� DUHD� LV� ORFDWHG�
R R

DSSUR[LPDWHO\� DW� � ��
��µ� ²� � ��
��µ� 1� DQG�
R R

��� ��
��µ�²���� ��
��µ�(�LQ�WKH�VRXWKHUQ�FRDVW�
RI �-DYD�SURYLQFH��)LJXUH�����7KH�6HJDUD�$QDNDQ�
KDV� PDQ\� ULYHUV� DQG� HVWXDULQH� ZKLFK� FDUU\� WKH�
IUHVKZDWHU�DQG�VHGLPHQWV�UXQ�RII �IURP�WKH�KLJK�
ODQG��1DSLWXSXOX�	�5DPX��������6XNDUGMR��������
6XWULVQR�	�3UD\LWQR���������$W� WKLV� WLPH�6$/�LV�
IDFLQJ�VRPH�HFRORJLFDO�SUREOHPV��2QH�RI �WKHP�LV�
KLJK�VHGLPHQWDWLRQ�UDWH�DORQJ�WKH�ODJRRQ��ZKLFK� �
FDXVHV� WKH�QDUURZLQJ� WKH�6$/�ZKLFK� LV� FRPLQJ�
IURP�&LWDQGX\��&LEHXUHXP��DQG�&LNRQGH�5LYHUV�
�6XWULVQR�	�3UD\LWQR��������� ,Q� WKH�SDVW��6HJDUD�
$QDNDQ�KDG�DURXQG������KD�RI �PDQJURYH�DUHDV��
+RZHYHU��LOOHJDO�ORJJLQJ�KDG�FDXVHG�WKH�GHFUHDVH�
WKH�DUHD�RI �PDQJURYH�IRUHVW��,W�ZDV�DURXQG������
KD�EHWZHHQ������DQG�������,Q�������DERXW������KD�
RI �PDQJURYH� IRUHVW� LQ� WKH�6HJDUD�$QDNDQ�DUHDV�
KDG�EHHQ�FRQYHUWHG�LQWR�VKULPS�SRQGV��1XU\DQWR�
	� 6XVDQWR�� ������� $FFRUGLQJ� WR� 6XWULVQR� 	�
3UD\LWQR� ������� FDOFXODWLRQ�RI �PDQJURYH� H[WHQW�
UHVXOWHG�LQ������WKH�PDQJURYH�H[WHQW�LQ�6$/�ZDV�
���������KD�GHFUHDVHG�UHVSHFWLYHO\�WR�������KD�LQ�
������������+D�LQ����������������+D�LQ������DQG����
�������+D�LQ�������)XUWKHU�GHFUHDVH�RFFXUHG�LQ�
�����WR����������KD��������KD�LQ������DQG�ILQDOO\�WR�
��������� LQ� ������ 0DQJURYH� FRYHUDJH� LQ� 6$/�
GHFUHDVHG� �DSSUR[LPDWHO\�����KD�HDFK�\HDU��7KH�
GHFUHDVHG�RI �PDQJURYH�FRYHUDJH�LQ�6$/�IROORZHG�
E\WKH� GHFUHDVH� RI � ODJRRQ� H[WHQW�� $FFRUGLQJ� WR�
6XU\DZDWL�HW�DO�����������WKH�H[WHQW�RI �6$/��LQ�WKH�
\HDU������ZDV�������KD�GHFUHDVHG�WR�����KD�LQ�WKH�
\HDU�������ZKLFK�PHDQV�WKDW�DYHUDJH�GHFUHDVH�UDWH�
ZDV����KD�\HDU�7KLV�GHFUHDVH�ZDV�FDXVHG�E\�WKH�
KLJK� VHGLPHQWDWLRQ� UDWH� DQG� FDXVHG� WR� WKH�
GHFUHDVH� RI � PDQJURYH� H[WHQW� LQ� 6$/� �'XGOH\��
�������5RKPDW� �������PHQWLRQHG� WKDW� VHGLPHQW�
VXSSO\�WR�6$/�ZDV�HVWLPDWHG�DERXW���PLOOLRQ�FXELF�
PHWHUV�SHU�\HDU�ZKHUH�D�PLOOLRQ�FXELF�PHWHU�ZDV�
VHWWOHG�GRZQ��7KH�VHGLPHQW�DFFXPXODWHG�LQ�6$/�
ZDV�WKHQ�ILOOHG� �WKH�ODJRRQ�DUHD�DQG�VRRQ�ZRXOG�
WXUQ�LQWR�ODQG��6XWULVQR�	�3UD\LWQR��������

� 7KH�KLJK�UDWH�RI �H[SORLWDWLRQ�DQG�GHFOLQLQJ�RI �
WKH�6HJDUD�$QDNDQ� DUHDV� DUH�SUHVXPHG� WR�KDYH�
GLUHFW� LPSDFW� RQ� LWV� DQLPDO� FRPPXQLWLHV��
LQFOXGLQJ�ILVK�DVVHPEODJHV�DQG�WKH�HFRORJLFDO�UROH�
RI �6$/��6HWLMDQWR�	�5XND\DK���������0RUHRYHU��
GXH� WR� IDVWHG� VHGLPHQWDWLRQ� DQG� LOOHJDO�
RFFXSDWLRQ�WKH�PDQJURYHV�DUHD�HVWLPDWHG�WR�EH�
������KD��6XNDUGMR���,Q�SUHSDUDWLRQ��
� 6HJDUD�$QDNDQ�KDV�WKH�ODUJHVW�VLQJOH�EORFN�RI �
PDQJURYHV�LQ�-DYD��0RUHRYHU��WKH�6HJDUD�$QDNDQ�
PDQJURYHV� DUH� WKH� ULFKHVW� LQ� WHUP� RI � WUXH�
PDQJURYH� VSHFLHV� �6 ����D�E��XNDUGMR�� �
+ � �������6 ������ZLWK�DUGMRVXZDUQR�HW�DO � XQDU\R��
ERWK�SULPDU\�DQG�VHFRQGDU\�VXFFHVVLRQ�DFWLYHO\�
RFFXUUHG��' �������DQG�DUH�ILVKLQJ�JURXQG�MRKDQ��
IRU� DUWLVDQDO� ILVKHU\� �$ + ������PLQ� 	� DULDWL��
6 DQG�: �������'XULQJ�WKH�VWXG\�XZDUVR�	� DVLOXQ��
SHULRGV�ZH�KDYH� OLVWHG���� VSHFLHV�RI �SODQWV�� ���
VSHFLHV�RI �JDVWURSRGV�����VSHFLHV�RI �PROOXVNV�DQG�
���VSHFLHV�RI �FUXVWDFHDQV�
� 0DQJURYHV�RI �6HJDUD�$QDNDQ�DUH�LQHVWLPDEOH�
HFRQRPLF�YDOXH�WR�&LODFDS�GLVWULFW�DQG�WKH�&HQWUDO�
-DYD� SURYLQFH�� QRWDEO\� DV� VRXUFH� RI � ILUHZRRG�
�6 ����D�� �LOOHJDO� FXWWLQJV� UHFRUGHG� DV�XNDUGMR��
PXFK�DV�������P��GD\�ZDV�UHSRUWHG�E\�%3.6$�
�������DQG�DV�D�UHFUXLWPHQW�JURXQG�IRU�LPSRUWDQW�
ILVKHULHV��1 �������DQ�DPRXQW�RI �VKULPS�DDPLQ��
H[SRUW�KDV�EHHQ�UHSRUWHG�RYHU�86��������PLOOLRQ�
DQQXDOO\��%36�������
� 7KH�FOLPDWH� LQ� WKLV�DUHD� LV�GHILQHG�DV�KXPLG�
WURSLFDO�ZLWKLQ�WKH�FOLPDWLF�W\SH�$�DQG�%��6FKPLGW�
	� )HUJXVRQ�� ������� 7KH� LQWHQVLW\� RI � UDLQIDOO�
RFFXUUHQFH�LV�LQ�KLJK�DORQJ�\HDU ��5DLQIDOO�GDWD�IRU�V
����� �������'HFHPEHU� ������1RYHPEHU� ������
DQG�'HFHPEHU�������$SULO������DW�ERWK�&DQGL�
DQG� &LODFDS� PHWHRURORJLFDO� VWDWLRQV� ZHUH�
FROOHFWHG� IURP� WKH� 0HWHRURORJLFDO� DQG�
*HRSK\VLFDO� 6HULDO� 5HSRUW�� 0LQLVWU\� RI �
7UDQVSRUWDWLRQ��������������)RXU�ORFDWLRQV�LQ�WKH�
6$/�ZHUH�XVHG�IRU�WKH�VWXG\�DUHD��QDPHO\��=RQH�,�
�PHVRWURSK��� UHSUHVHQWLQJ� WKH� DUHD� VLJQLILFDQWO\�
DIIHFWHG� E\� WZR� PDLQ� ULYHUV� L�H�� &LEHUHXP� DQG�
&LWDQGX\��ZKHUH� ORZ� VDOLQLW\� DQG� UHODWLYHO\�KLJK�
VHGLPHQWDWLRQ� DUH� H[SHFWHG� �VDPSOLQJ� VWDWLRQV��
DSSUR[LPDWHO\���������NP�IURP�1XVDZHUH���=RQH�
,,��HXWURSK���UHSUHVHQWLQJ�WKH�DUHD�ORFDWHG�LQ�WKH�
QRUWK�HDVWHUQ�SDUW�RI �WKH�ODJRRQ�DIIHFWHG�E\�WKH�
ZHVWHUQ� FKDQQHO�� ZKHUH� KLJKHVW� VHGLPHQWDWLRQ�
DQG� ORZ� VDOLQLW\� LV� H[SHFWHG� GXH� WR� IUHVKZDWHU�
LQIORZ� IURP� WZR� ULYHUV� L�H�� .DZXQJDQWHQ� DQG�
0XDUD� 'XD� �VDPSOLQJ� VWDWLRQV�� DSSUR[LPDWHO\�
��������NP�IURP�1XVDZHUH���=RQH�,,,��HXWURSK���
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(IIHFWV�RI �UDLQIDOO�RQ�WKH�SRSXODWLRQ�RI �VKULPSV� �)DEULFLXV3HQDHXV�PRQRGRQ
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)LJXUH����0DS�VKRZLQJ�WKH�6$/�DQG�LWV�DTXDWLF�]RQHV��,�,9��IRU�WKH�VWXG\�DUHD

)LJXUH����$QFR��D�WUDGLWLRQDO�VWDWLRQHG�OLIW�QHW�PHWKRG���6XEDQL�������

DQG� UHODWLYH� DEXQGDQFH�RI � DGXOW�� LPPDWXUH� DQG�
SRVW�ODUYDH�DQG�MXYHQLOH�VKULPS�3��PRQRGRQ�ZHUH�
LQYHVWLJDWHG� XVLQJ� $QFR� �D� WUDGLWLRQDO� VWDWLRQHG�
OLIW�QHW�PHWKRG�� �)LJXUH���� VDPSOLQJ�DW� VHOHFWHG�
��� VWDWLRQV� �=RQH� ,�� ��� VWDWLRQV�� =RQH� ,,�� ��
VWDWLRQV��=RQH�,,,�����VWDWLRQV�DQG�=RQH�,9�����
VWDWLRQV���)LJXUH����GXULQJ�GD\OLJKW�KRXUV�LQ�WKH�
6$/�DQG�LWV�HVWXDULQH�ULYHUV�DW�PRQWKO\�LQWHUYDOV�
LQ� 'HFHPEHU� �����1RYHPEHU� ����� DQG� LQ�
$XJXVW�WR�1RYHPEHU��������7KH�GHVFULSWLRQ�RI �
$QFR� �D� WUDGLWLRQDO� VWDWLRQHG� OLIW�QHW��ZDV� JLYHQ�
LQ�6XEDQL���������7KH�QHW�ZLWK����PP�PHVK�VL]H�
FROOHFWHG� HIIHFWLYHO\� VKULPSV� RYHU� �� PP� RI �
FDUDSDFH� OHQJWK� �&/��� 7KH� &/� RI � DOO� VKULPSV�
FDXJKW� E\�$QFR�PHWKRGV�ZDV�PHDVXUHG� E\� GLDO�
FDOLSHUV� DQG� UHDG� WR� WKH�PLOOLPHWHU� XQLW� EHORZ��
DQG� FRXQWHG�� $GGLWLRQDO� LQIRUPDWLRQ� ZDV�
REWDLQHG� IURP� ORFDO� ILVKHUPHQ� GLUHFWO\� LQ� WKH�
ILHOGV�

5HSUHVHQWLQJ�WKH�DUHD�ORFDWHG�LQ�WKH�VRXWK�HDVWHUQ�
SDUW�RI �WKH�ODJRRQ��ZKLFK�LV�PDLQO\�DIIHFWHG�E\�WKH�
HDVWHUQ�FKDQQHO��LQIORZ�IURP�WKH�ZHVWHUQ�FKDQQHO�
PLJKW�EH�KDYLQJ�D�PLQRU�HIIHFW�IURP�ERWK�FKDQQHO��
+LJK� VHGLPHQWDWLRQ� LV� H[SHFWHG� �VDPSOLQJ�
VWDWLRQV�� DSSUR[LPDWHO\� �������� NP� IURP�
1XVDZHUH���=RQH�,9��PHVRWURSK���5HSUHVHQWLQJ�
WKH�DUHD�QHDU�WKH�ZHVWHUQ�FKDQQHO��ZKHUH�KLJKHVW�
VDOLQLW\�LD����Æ�DQG�UHODWLYHO\�ORZ�VHGLPHQWDWLRQ�
DUH� H[SHFWHG� GXH� WR� SUHYDLOLQJ� VWURQJ� WLGDO�
FXUUHQWV��VDPSOLQJ�VWDWLRQV��DSSUR[LPDWHO\���������
NP�IURP�1XVDZHUH���)LJXUH����
� 6KULPSV�WDNHQ�DW�WKH�=RQH�,�,9�VWXG\�DUHDV�DUH�
DUELWUDULO\� UHIHUUHG� WR� DV� DGXOWV�� FDUDSDFH� OHQJWK�
�&/��PRUH�WKDQ����PP��LPPDWXUH�&/�������PP��
DQG�SRVW�ODUYDH�DQG�MXYHQLOH�&/��������PP��7RUR��
������ 6WDSOHV�� ������� 7KH� VKULPS� SRSXODWLRQ�
UHIHUUHG�DV�UHFUXLW�SRSXODWLRQ�LI �WKH\�KDYH�&/������
PP� �7RUR�	� 6XNDUGMR�� ������� 7KH� GLVWULEXWLRQ�
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� 7KH� FRPPHUFLDO� VKULPS�FDWFK� ILJXUHV� IRU� ���
\HDUV� ������������ ZDV� XVHG� DV� DQ� LQIRUPDWLRQ�
�VHFRQGDU\�GDWD���$QFR�PHWKRGV�ZHUH�SHUPDQHQWO\�
XVHG�HOVHZKHUH�LQ�6$/��6DOLQLW\�ZDV�PHDVXUHG�LQ�
VLWX� E\� XVLQJ� D� UHIUDFWR� VDOLQRPHWHU� DQG� SRUWDEOH�
(OHFWURQLF�6ZLWFKJHDU�6�7�EULGJH� W\SH�0&��� LQ�HYHU\�
VWDWLRQ�ZLWK���UHSOLFDWLRQV�

5(68/76�$1'�',6&866,21

6L]H�GLVWULEXWLRQ�DQG�VHDVRQDO�DEXQGDQFH�

� 7KURXJKRXW� WKH� ��� PRQWKV� RI � VDPSOLQJ�
SHULRGV��D�WRWDO�RI �������VKULPSV�3��PRQRGRQ�ZHUH�
FDXJKW�E\�$QFR�DW�DOO�VWDWLRQV�LQ�WKH���]RQHV�DW�6$/��
DQG�IHPDOH�VKULPS��������RU���������GRPLQDWHG�
WKH�SRSXODWLRQ��7KH�FDUDSDFH�OHQJWK��&/��PP��RI �
WKH�SRSXODWLRQ�UDQJHG�IURP������WR������PP��IRU�
PDOH�WKH�UDQJHG�ZDV�IURP�������������PP�DQG�IRU�
IHPDOH�LW�ZDV������WR������PP��7DEOH����

� 7DEOH���VKRZHG�DOVR�WKH�GLIIHUHQW�&/�VL]HV�RI �
VKULPS�EHWZHHQ� WZR� VXEVWUDWHV� LQ� WKH� �� ]RQHV��
EDVHG�RQ�VWDWLVWLFDO� WHVW�ZLWK�VLJQLILFDQWO\�DW����
�7RUR�	�6XNDUGMR��������7RUR�	�6XNDUGMR������D��
7RUR� 	� 6XNDUGMR�� ����D��� 7KH� &/� VL]H�
GLVWULEXWLRQ� RI � WKH� SRSXODWLRQ� LV� SUHVHQWHG� LQ�
)LJXUH� ��� DQG� LW� ZDV� VKRZQ� WKDW� GXULQJ� WKH�
7UDQVLWLRQ� 3HULRG� ,�� 0DUFK� WR� 0D\� �0XVLP�
3HUDOLKDQ�,��WKH�VKULPS�VL]H�ZDV�KLJKHVW�IRU�ERWK�
PDOH��PHDQ�RI ������PP�&/��DQG�IHPDOH��PHDQ�RI �
�����PP�&/���7DEOH����
� $�VKULPS�3��PRQRGRQ�ZLWK�����������PP�&/�RI �
MXYHQLOH�DQG�RU�LPPDWXUH�VWDJHV���6WDSOHV��������
7RUR��������7RUR�	�6XNDUGMR�������E��HQWHU�WKH�
6$/�IURP�WKH�&LWDQGX\��&LEHUHXP��.DZXQJDQWHQ�
DQG� 0XDUD� 'XD� ULYHUV� GXULQJ� WKH� 7UDQVLWLRQ�
3HULRG� ,,� �6HSWHPEHU� WR� 1RYHPEHU�� �7DEOH� ���
)LJXUH������,QGLYLGXDOV�VKULPS�ZLWK�����������PP�
&/�ZHUH�DSSDUHQWO\�PRUH�WROHUDQW�RI �IUHVKZDWHU��
DQG�ZHUH�IRXQG�LQ�ERWK�VLOW\�FOD\��PDOH�������PP�
&/�� IHPDOH�� ����� PP� &/�� DQG� VDQG\�FOD\�

���

(IIHFWV�RI �UDLQIDOO�RQ�WKH�SRSXODWLRQ�RI �VKULPSV� �)DEULFLXV3HQDHXV�PRQRGRQ

7DEOH����7KH� UDQJHV� RI � FDUDSDFH� OHQJWK� �&/�� RI � 3HQDHXV� PRQRGRQ� )DEULFLXV� DW� HDFK� ]RQH� LQ� ERWK� GLIIHUHQW� VXEVWUDWHV��
6LJQLILFDQWO\�DW�WKH�S����

6WDWLRQV�ZLWK �
6L]H�UDQJH��&/��PP� �

0DOH � )HPDOH �
6LOW\�FOD\�VXEVWUDWH� �
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7DEOH���� (IIHFW�RI �UDLQIDOO�WR�WKH�ORFDO�VHDVRQDO�PRYHPHQW�RI �3HQDHXV�PRQRGRQ�)DEULFLXV�LQ�WHUP�RI �WKHLU�DEXQGDQFH�GXULQJ�
'HFHPEHU������WR�1RYHPEHU������LQ�6$/�

=RQH �

$QQXDO�FDWFK�
�QXPEHU�RI �
LQGLYLGXDO� �

6HDVRQDO�FDWFK��QXPEHU�RI �LQGLYLGXDO� �
:HVW�0RQVRRQ�

�'HFHPEHU����� �� �
)HEUXDU\������ �

7UDQVLWLRQ�3HULRG �
,��0DUFK�� �0D\�

����� �

(DVW�0RQVRRQ�
�-XQH�� �$XJXVW�

����� �

7UDQVLWLRQ�3HULRG�
,,��6HSWHPEHU��
1RYHPEHU������
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� ,Q� 6$/�� WKH� 7UDQVLWLRQ� 3HULRG� ,,� �0XVLP�
3HUDOLKDQ� ,,��� 6HSWHPEHU� WR� 1RYHPEHU� ������
UHSUHVHQW� WKH� VHDVRQ� ZLWK� KLJKHVW� SRSXODWLRQ�
������� LQGLYLGXDOV�VKULPS��EXW�ZLWK�&/��UDQJLQJ�
IURP�������WR���������PP�IRU�VKULPSV�SRSXODWLRQ�
�7DEOH�����7KH�VKULPSV�JURZ�UDSLGO\�ZLWK�D�PHDQ�

R
RI ������PP�&/�DV�WKH�ZDWHUV�ZDUP������������� &��
LQ� SHULRG� 6HSWHPEHU� WR� 1RYHPEHU� ����� RU�
7UDQVLWLRQ� 3HULRG� ,,�� 'XULQJ� WKH� GU\� VHDVRQ�
�-XQH� WR� $XJXVW� ����� RU� (DVW� 0RQVRRQ��� WKH�
JURZWK�LV�YLUWXDOO\�VORZ��PHDQ�RI ������PP�&/���
)XUWKHUPRUH�� WKH� GLUHFW� HYLGHQFH� RI � JURZWK�
GXULQJ� WKH� SHULRG� WKH� HQG� RI � :HVW� 0RQVRRQ�
�)HEUXDU\�� WR� WKH� ILUVW� RI � (DVW� 0RQVRRQ�
�-XQH�� ILYH� PRQWKV� LQFUHDVHG� LQ� DYHUDJH� ZHW�
ZHLJKW�RFFXUUHG�������J�LQ�)HEUXDU\�WR������J�LQ�
-XQH��
� 'DWD� RI � ��� PRQWKV� �'HFHPEHU� ����� ²�
1RYHPEHU�������VKRZHG�WKDW�WKH�ORFDO�PRYHPHQW�
RI � DGXOWV� �PDOH�� PHDQ� RI � ���������� PP� &/��
IHPDOH�� PHDQ� RI � ���������� PP� &/�� VKULPS�
FRQWLQXHV�WKURXJKRXW�WKH�\HDU��7DEOH�����7DEOH���
VKRZV�WKH�LQFUHDVHG�LQ�WKH�&/�VL]H�RI �VKULPS�3��
PRQRGRQ��IURP�]RQH�,�WR�WKH�]RQH�,9�DQG�IURP�
]RQH�,,�WR�WKH�]RQH�,,,�RI �WKH�6$/��DV�UHVXOW�RI �WKH�
OLIH� KLVWRU\� RXW� OLQH� DERYH�� 7KH� PD[LPXP� DQG�
DYHUDJH�&/�VL]HV�RI �IHPDOHV�LQ�D�VDPSOH�DUH�JUHDWHU�
WKDQ�WKRVH�RI �PDOHV��7DEOHV�������

,QLWLDO�HIIHFW�RI �UDLQIDOO�DQG�PRQWKO\�DQQXDO�
FDWFKHV

� $FFRUGLQJ� WR� 6FKPLGW� 	� )HUJXVRQ� ��������
6HJDUD�$QDNDQ�DUHDV�IDOO�XQGHU�WKH�FOLPDWH�W\SH�RI �
$�DQG�%��'XULQJ�WKH�SHULRGV�RI �VWXG\��WKH�DYHUDJH�
DQQXDO�UDLQIDOO�ZDV�����WR����PP�ZLWK�WKH�UDWLRQ�
EHWZHHQ� WKH� QXPEHU� RI � GU\� PRQWK� �����
PP�PRQWK��DQG�ZHW�PRQWK��!����PP�PRQWK��
RU�4�UDWLR�ZDV��������������)LJXUH �� ��
� 7KH� $QFR� VDPSOLQJ� �'HFHPEHU� �����
1RYHPEHU������ LW�ZDV�LQGLFDWHG�WKDW�WKH�QXPEHU���
RI �VKULPS�3��PRQRGRQ�LQ�WKH�6$/�KDG�LQFUHDVH�E\�
������� DIWHU� WKH� IORRG� �)LJXUH� ���� DQG� DGXOWV�
VKULPS��!���PP�&/��ZHUH�PRVW�DEXQGDQW��7DEOH�
���� $� ODUJH� FDWFK� �LQ� WHUP� RI �PRUH� WKDQ� ������
JUDP�PRQWK�� E\� $QFR� VDPSOLQJ� ZHUH� WDNHQ� LQ�
$SULO��0D\�DQG�-XQH�RI �������)LJXUH����
� )LJXUH ���'DWD������²�������VKRZHG�WKDW�WKH��
DQQXDO� WRWDO� FDWFK� IURP� 6$/� KDV� IOXFWXDWHG�
EHWZHHQ������ WRQ�� WDNHQ� LQ����� DIWHU� D� ORQJ�� � �
SHULRG�RI �GU\�VHDVRQ��DQG�����WRQ��UHFRUGHG� LQ�
���� �DIWHU�D�\HDU�RI �YHU\�KHDY\�UDLQIDOO�DQG�SHDN���
DW� &LWDQGX\�� &LEHUHXP�� 0XDUD� 'XD� DQG�
.DZXQJDWHQ� ULYHUV� GLVFKDUJH� �0HWHRURORJLFDO�
6WDWLRQV�LQ�&LODFDS��������������)LJXUH���VKRZHG�
DOVR�WKDW�WKH�KLJKHU�RU�ORZHU�WKDQ�DYHUDJH�FDWFKHV�
ZHUH�UHFRUGHG�FOHDUO\��)LJXUH���VKRZHG�DYHUDJH�RI�

(IIHFWV�RI �UDLQIDOO�RQ�WKH�SRSXODWLRQ�RI �VKULPSV� �)DEULFLXV3HQDHXV�PRQRGRQ

7DEOH����$EXQGDQFH�RI �3HQDHXV�PRQRGRQ�)DEULFLXV� LQ�WKH�SHULRG�RI �KLJK�UDLQIDOO� WR� ORZHU�UDLQIDOO�RI �'HFHPEHU������WR�
1RYHPEHU������LQ�WKH�6$/��&LODFDS�

=RQH �

$EXQGDQFH�RI �3��PRQRGRQ ��QXPEHU�RI �LQGLYLGXDO��GXULQJ�WKH �

+LJK�UDLQIDOO����������
PP�PRQWK�

�

0HGLXP�UDLQIDOO����������
PP�PRQWK�

�

/RZHU�UDLQIDOO����������
PP�PRQWK�
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)LJXUH����0RQWKO\�IOXFWXDWLRQ�LQ�3HQDHXV�PRQRGRQ�)DEULFLXV�FDXJKW�GXULQJ�WKH�VWXG\�SHULRG�



���

PRQWKO\�FDWFK�IURP�'HFHPEHU������²�1RYHPEHU�
������DQG�WKH�ODUJH�FDWFKHV��!����WRQ��ZDV�WDNHQ�
LQ� 6$/� LQ� 1RYHPEHU� �:HVW� 0RQVRRQ�� DQG�
'HFHPEHU� �7UDQVLWLRQ� 3HULRG� ,,��� 7KH�PRQWKO\�
FDWFK� RI � WKH� SHULRG� ���������� ���� \HDUV�� LQ�
2FWREHU�DQG�1RYHPEHU�DIWHU�D�ODUJH�VFDOH�IORRG�LQ�
WKH� &LWDQGX\�� &LEHUHXP�� 0XDUD� 'XD� DQG�
.DZXQJDQWHQ� ULYHUV� ZHUH� LQFUHDVHG� �������
�2FWREHU�1RYHPEHU�� �)LJXUH� ���� 7KH� PRQWKO\�
UHFRUGV� FDWFK� LQ� ����� ����� WRQ�� DIWHU� UHSHDWHG�
ODUJH�VFDOH�IORRGLQJ�RI �WKH�6HJDUD�$QDNDQ�UHJLRQ�
LQ�2FWREHU��1RYHPEHU��'HFHPEHU� DQG� -DQXDU\�
�VHH��0HWHRURORJLFDO�'DWD�LQ��������ZHUH������WRQV��
����� WRQV�� ����� WRQ� DQG� ����� WRQ�� UHVSHFWLYHO\��
7KRVH� UHFRUG� FDFXODWHG� � �� WR� ���� WLPHV� RI � WKH�
-DQXDU\�DYHUDJH�������WRQ��

� ,W� VKRZV� WKDW� DQQXDO� UDLQIDOO� FRUUHODWHG�
VLJQLILFDQWO\� ZLWK� DQQXDO� FDWFK� RI � VKULPS� 3��
PRQRGRQ��7DEOH���	�����7KH�HIIHFWLYHQHVV�RI �WKH�
DQQXDO� UDLQIDOO� WR� WKH� FDWFK� SURGXFWLRQ� RI � WKH�
SUHFHGLQJ� \HDU� ZDV� VKRZQ� E\� WKHLU� SRVLWLYH�
FRUUHODWLRQ��U � �������U  ��������U���������� ���������� 'HV�$SULO��
� ���������7DEOH�����7KH�ILJXUH�IURP�'HFHPEHU�����

����� WR� 1RYHPEHU� ����� ���� PRQWKV�� DQG�
'HFHPEHU��������$SULO���������PRQWKV��VKULPS�
3��PRQRGRQ�FDWFK�LV�DOVR�VLJQLILFDQWO\�FRUHODWHG�ZLWK�
UDLQIDOO� �7DEOHV� �� 	� ���� )RU� WKH� SHULRG� RI �
'HFHPEHU������WR�1RYHPEHU����������PRQWKV��
WKH� HTXDWLRQ� RI � WKH� UHODWLRQVKLS� EHWZHHQ�
PRQWKO\� FDWFK� �<�� LQGLYLGXDO�J�� DQG� PRQWKO\�
UDLQIDOO��;��PP��ZDV�<� ����������������;��U� �
��������)LJXUH�����

)LJXUH����$QQXDO�IOXFWXDWLRQ�LQGH[�LQ�3HQDHXV�PRQRGRQ�)DEULFLXV
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)LJXUH����3HQDHXV�PRQRGRQ�)DEULFLXV VHDVRQDO�IOXFWXDWLRQ�LQ�DEXQGDQFH�RI �DGXOW��GHWHUPLQH�IURP�DYHUDJH�FDWFK�IRU������²��
������

<HDUV

&RPSDULVRQ � 5 �'HJUHH�RI �IUHHGRP

�� 6KULPS�FDWFK�ZLWK�UDLQIDOO�RI ������ ������ ����
�� 6KULPS�FDWFK�ZLWK�UDLQIDOO�RI �'HFHPEHU������ WR�1RYHPEHU�������� �
�� 6KULPS�FDWFK�ZLWK�UDLQIDOO�RI ������

�
�'HVHPEHU�WR�$SULO��

�
�
�

�����

 �
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 �
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7DEOH����&RUUHODWLRQ�FRHIILFLHQW�EHWZHHQ�DQQXDO�FDWFK�RI �3HQDHXV�PRQRGRQ�)DEUFLXV�DQG�� �UDLQIDOO�LQ�6$/��&LODFDS���6RXUFHV��
�����$QQXDO�UHSRUW��)LVKHULHV�6HUYLFHV�&LODFDS�'LVWULFW�����������SOXV�DGGLWLRQDO�GDWD�FROOHFWHG�GLUHFWO\�LQ�WKH�ILHOG�
E\�FRPPXQLFDWLRQ�ZLWK�ILVKHUPHQ������'DWD�LQ�'HFHPEHU������WR�1RYHPEHU����������'DWD�LQ�'HFHPEHU������WR�
$SULO�������'DWD�IRU������������QRW�DYDLODEOH���

�6LJQLILFDQW�DW�S�������

%,27523,$�9RO�����1R���������
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5DLQIDOO�DQG�DEXQGDQFH

� 7KH�QRUPDO�VHDVRQDO�DEXQGDQFH��)LJXUH������
DQG�WKH�&/�VL]HV��)LJXUH����RI �VKULPS�3��PRQRGRQ�
FKDQJHG� FRQVLGHUDEO\� VRRQ� DIWHU� UDLQIDOO� ZLWK�
VXIILFLHQW�LQWHQVLW\�DV�VKRZQ�LQ�WKH�SHULRG����\HDUV�
������ �������� )LJXUH� ��� �� IRU� WKH� SHULRG� �� \HDU�
������ ������� LQGLFDWHG� WKDW� LQLWLDO� GXUDWLRQ� WR�
SURGXFH�VKULPS�SURGXFWLRQ�VXEVWDQWLDO\�LQFUHDVH�
LQ�WKH�]RQH�,�,9�E\�IUHVKZDWHU�IORZ�LQWR�WKH�6$/�
� 7KHVH� UHVXOWV� VKRZHG� WKDW� SURORQJHG� DQG�
KHDY\�UDLQIDOO�LV�UHTXLUHG�RYHU�D�VXEVWDQWLDO�DUHD�RI �
6HJDUD�$QDNDQ�FDWFKPHQW�WR�SURGXFH�D�QRWLFHDEOH�
LQFUHDVH� LQ� WKH� DEXQGDQFH� RI � VKULPSV�� ,Q� WKH�
'HFHPEHU��������1RYHPEHU������VWXG\��WKH�ZHOO�
DERYH�DYHUDJH�VKULPS�FDWFK�RI �'HFHPEHU�������
-DQXDU\�������!����LQGLYLGXDOV��ZDV�PRVW�OLNHO\�
GXH� WR� WKH�KHDY\� UDLQIDOO� ���������PP�PRQWK��
DQG�PDMRU�IORRG�UHFRUGHG�LQ�2FWREHU�LQ�WKDW�\HDU�
�������� $OVR�� LW� ZDV� KDSSHQLQJ� IRU� WKH� DQQXDO�
SURGXFWLRQ�LQ������WR�������!����WRQ���)LJXUH����
� ,Q� RQH�\HDU� ������ ������� SHULRG�� ORFDO�
PRYHPHQW�RI �VKULPS�3��PRQRGRQ�DIWHU�SURORQJHG�
KHDY\�UDLQIDOO�KDYH�EHHQ�REVHUYHG�LQ�WKH�]RQHV�RI �
6$/��7DEOHV���	�����7KH�LQFUHDVHG�ULYHU�IORZ�DIWHU�
KLJK�UDLQIDOO����������PP�PRQWK��HQKDQFHG�WKH�
ORFDO� VHDVRQDO�PRYHPHQW� IURP� WKH� ]RQH� ,� �����
LQGLYLGXDOV��WR�]RQH�,9������LQGLYLGXDOV���DQG�]RQH�
,,� ����� LQGLYLGXDO�� WR�]RQH� ,,,� ����� LQGLYLGXDOV��
�7DEOH� ����0RQWKO\� VDPSOLQJ� IRU� WKH�'HFHPEHU�
�����1RYHPEHU� ����� UHYHDOHG� WKDW� D�PRGHUDWH�
ULVH� LQ� WKH� IUHVKZDWHU� IORZ� LQWR� WKH� ODJRRQ�
HQKDQFHV�WKH�ORFDO�PRYHPHQW�RI �RQO\�WKH�VKULPS�
3�� PRQRGRQ� ZLWK� ��� WR� ��� PP� &/� DIWHU� KHDY\�
UDLQIDOO�
� )LJXUH � VKRZHG WKDW�WKH�VWULNLQJ�FKDQJHG�LQ�� � �
WKH�&/�IUHTXHQF\�GLVWULEXWLRQ�RI �VDPSOHV�IURP����
VWDWLRQV� LQ�6$/�REVHUYHG� LQ�'HFHPEHU������WR�
1RYHPEHU�������7KH�GHFUHDVH�LQ�WKH�PHDQ�&/�IRU�
ERWK�VH[HV��IHPDOH�������WR������PP��PDOH�������WR�

�����PP��� DQG� WKH� LQFUHDVHG� IUHTXHQF\� RI � WKH�
VPDOO�VL]H�������������PP�&/���IHPDOH������WR�����
����PDOH�� ����� WR� ������� DGXOWV� LQ� WKH� VDPSOH�
WDNHQ�GXULQJ�WKH�����������SHULRG�RI �VWXG\�ZHUH�
DWWULEXWHG� WR� D� ODUJH� LQIOX[� RI � WKH� VPDOOHU� WR�
PHGLXP������������PP�&/��VL]H�JURXS�RI �DGXOW�
VKULPS�3��PRQRGRQ�ZKLFK�KDYH�PRYHG�ORFDOO\�ZLWK�
WKH� IORRG� IURP�WKH�XSSHU� ULYHUV� UHDFKHV�RI � WKH�
HVWXDU\�LQ�HDFK�]RQH�RI �WKH�ODJRRQ��7KH�VWURQJ�
XQL�PRGDO�VL]H�GLVWULEXWLRQ�RI �WKH�VKULPS�PDOHV�
DQG� IHPDOHV� LOOXVWUDWHG� WKH�XVXDO�RFFXUUHQFH�RI �
VKULPSV�LQ�PDQJURYHV�ZDWHUV�DV�D�UHVXOW�RI �KHDY\�
IORRGLQJ� DQG� D� YHU\� KLJK� IUHVKZDWHU� IORZ� LQWR�
6$/��$OVR��WKH�DUHDV�RI �6HJDUD�$QDNDQ�PDQJURYH�
ZDWHUV� UHSUHVHQW� D� ERWK� QXUVHU\� DQG� IHHGLQJ�
JURXQGV� RI � VKULPS� 3�� PRQRGRQ�� 7KHUH� ZDV� QR�
VDPSOH�RI �D�UH�HQWU\�RI �WKHVH�VPDOOHU�VKULPS�LQWR�
WKH� HVWXDULQH� KDELWDW� DIWHU� WKH� IORRG� ZDWHUV�
UHFHGHG��7KLV�LV�LQGLFDWHG�WKDW�UDLQIDOOV�DIIHFW�WKH�
ORFDO�PRYHPHQW�RI �VKULPS��7DEOH����
� ,Q� &LODFDS� UHJLRQ�� LW� ZDV� UHSRUWHG� WKDW�
PDUNHWDEOH�VL]H�RI �DGXOW� VKULPSV�ZDV�����������
PP�&/��7KLV� LV�EDVHG�RQ�WKH�UHVXOW�RI � LQVKRUH�
FDWFK�RI �WUDZO��1DDPLQ���������+RZHYHU��VKULPSV�
ZLWK� ���������� PP� &/� ZHUH� QRUPDOO\� DOVR�
FRQVLGHUHG� DV� ORFDO� PDUNHWDEOH� VL]HG�� DQG�
DEXQGDQW�LQ�WKH�6$/�GXULQJ�WKH����PRQWKV�VWXG\�
SHULRG��)LJXUH����
� 7KH�DERYH�UHVXOWV�RQ�WKH�VL]H�GLVWULEXWLRQ�DQG�
VHDVRQDO�DEXQGDQFH�FRQILUP�D�JHQHUDO�DFFRXQW�RI �
WKH�ELR�HFRORJ\�RI � VKULPS�3��PRQRGRQ�)DEULFLXV�
ZLWK�����������PP�&/�LQ�WKH�6$/�DQG�LWV�GLIIHUHQW�
VHDVRQV��7DEOHV��������7KLV�LV�DQ�LQGLFDWLRQ�WKDW�WKH�
VKULPS�SRSXODWLRQ�LQ�WKH�ODJRRQ�DW�WKH���]RQHV�
ZLWK�WZR�GLIIHUHQW�VXEVWUDWHV�DUH�LQ�PL[HG�MXYHQLOH�
�&/��������PP��WR� LPPDWXUH��&/�������PP���
DGXOW� VWDJHV� �&/� !� ��� PP�� DQG� LQFOXGH�
UHFUXLWPHQW� VL]H� �&/� !� ����� PP�� �FI�� 6WDSOHV��
����D�� E�� ������ 7RUR�� ������ 7RUR� 	� 6XNDUGMR��
����� E��� :LWKLQ� WKH� HVWXDULHV� ZLWK� GHQVH�

(IIHFWV�RI �UDLQIDOO�RQ�WKH�SRSXODWLRQ�RI �VKULPSV� �)DEULFLXV3HQDHXV�PRQRGRQ

)LJXUH����7KH� UHODWLRQVKLSV� EHWZHHQ�PRQWKO\� UDLQIDOO� �[��PPP�� DQG�PRQWKO\� FDWFK� �\�� LQGLYLGX�� J�� RI �3HQDHXV�PRQRGRQ�
)DEULFLXV�LQ�WKH�6$/�GXULQJ�'HFHPEHU������²�1RYHPEHU������



PDQJURYH� WUHHV� LQ� WKH� &LWDQGX\�� &LEHUHXP��
.DZXQJDQWHQ� DQG� 0XDUD� 'XD�� 3�� PRQRGRQ� LV�
FORVHO\� DVVRFLDWHG� ZLWK� WKRVH� GHQVH� PDQJURYH�
YHJHWDWLRQ��DQG�WKHLU�DEXQGDQFH�KDYH�D�VLJQLILFDQW�
FRUUHODWLRQ�ZLWK�UDLQIDOO��U ���������7DEOH�����7KLV�
FRUUHODWLRQ�DSSHDUV� WR�EH�GXH� WR� WKH�FXPXODWLYH�
HIIHFW�RI � UDLQIDOO� RQ� WKH� VKULPSV
� ELR�HFRORJLFDO�
DVSHFWV��H�J��UHSURGXFWLYH�SRWHQWLDO��UHFUXLWPHQW��
JURZWK��DQG�VXUYLYDO���7RUR�	�6XNDUGMR������D���
DQG� FRQGLWLRQ� IDFWRU� �7RUR� 	� 6XNDUGMR�� �������
7KHVH�LQGLFDWHG�DOVR�WKDW�3��PRQRGRQ�DUH�HVWXDULQH�
GHSHQGHQW� WKURXJKRXW� WKH� &/� UDQJH� RI � WKH�
VSHFLHV�� ,W� LV� VXSSRUWHG� E\� WKH� IDFW� WKDW� 6HJDUD�
$QDNDQ�LV�D�WURSLFDO�VKDOORZ�ODJRRQ�ZLWK�VDOLQLW\�
UHJLPH�OHVV�WKDQ���Æ��YHU\�DFWLYH�VHGLPHQWDWLRQ�
SURFHVV� W\SLILHG� E\� FOD\� SDUWLFOH� �1DSLWXSXOX�	�
5DPX�� ������� DQG� WKHUHIRUH� UHSUHVHQW� DQ� LGHDO�
VLOW\�FOD\� DQG� VDQG\�FOD\� VXEVWUDWHV� IRU� WKH� 3��
PRQRGRQ��������PP�&/��JURZWK�DQG�QXUVHULHV��DQG�
VXJJHVWHG� IDFLOLWDWH� EXU\LQJ� IRU� MXYHQLOHV��7KHVH�
ILQGLQJ� FRQILUP� WKRVH� RI � +XJKHV� ��������
%UDQIRUG� �����D�� ����E��� )UHLWDV� ��������
6XEUDPDQLD�HW�DO���������DQG�1DDPLQ���������7KH�
VHGLPHQW� SUHIHUHQFHV� DQG� PRUSKRPHWULF�
HTXDWLRQV�IRU�3��PRQRGRQ�IURP�HVWXDULQH�DW�WKH���
]RQHV�LQ�WKH�ODJRRQ�QHHG�WR�EH�VWXGLHG�LQ�GHWDLOHG�
�7DEOH� ��� �7RUR� 	� 6XNDUGMR�� ������� ,Q� JHQHUDO��
EXUURZLQJ�E\�VKULPS�3��PRQRGRQ�LQ�WKH�VXEVWUDWH�RI �
VLOW\�FOD\�LV�ZHOO�HVWDEOLVKHG�E\�7RUR�	�6XNDUGMR��
�����D���ZKLFK�VXJJHVWV�WKDW�6$/�UHSUHVHQW�WKHLU�
QDWXUDO�KDELWDW�DV�VKRZQ�E\�DQDO\VLV�RI �YDULDQFH�
XVLQJ�UDQGRPL]HG�EORFN��7DEOHV���	����
� 7KH�PDOH�DGXOWV�ZHUH�VPDOOHU�WKDQ�WKH�IHPDOHV�
LQ�&/�VL]H�DW�DOO�VHDVRQ��7DEOH�����7KLV�PLJKW�EH�
UHJDUGHG� DV� D� JHQHUDO� FKDUDFWHULVWLF� RI � 3HQDHLG�
VKULPS�LQ�6$/�ZLWK�SUHGRPLQDQWO\�E\�PDQJURYHV�

OLQHG�DW�WKHLU�FRDVWV��FI��0RWRK���������,W�LV�DOVR�
LQWHUHVWLQJ� WR� QRWH� WKDW� PDOHV� ZHUH� VH[XDOO\�
PDWXUH�DW�D�VPDOOHU�&/�VL]H�WKDQ�IHPDOH�E\������
PP�&/��-XYHQLOH��&/�������PP��DQG�DGROHVFHQW�
3��PRQRGRQ�ZHUH�UHFRUGHG�IURP�VXUIDFH�ZDWHUV�LQ�
WKH���]RQHV�RI �6$/��FI��+XJKHV���������7KHUHIRUH��
VSDZQLQJ� RI � 3�� PRQRGRQ� GRHV� QRW� UHTXLUH� D�
SDUWLFXODU� ZDWHU� GHSWK� LQ� 6$/� �)LJXUH� ��� �FI��
6WDSOHV���������������,W�LV�TXLWH�SRVVLEOH�WKDW�WKH�
MXYHQLOHV�FRXOG�FRSH�ZLWK�KLJK�WHPSHUDWXUHV�RI �
SDUWLFXODU� ZDWHU� GHSWK� GXH� WR� WKHLU� EXU\LQJ�
EHKDYLRU� �H�J�� -RVKL�� HW� DO�� ������� 7KXV�� 6HJDUD�
$QDNDQ� PDQJURYHV� DUHDV� UHSUHVHQW� D� QXUVHU\�
JURXQG�IRU�WKH�SRVW�ODUYDO�DQG�HDUO\�MXYHQLOH�VWDJHV�
�������PP�&/��RI�3��PRQRGRQ��&RQVHTXHQWO\��WKH�
UHFUXLWPHQW�RI �WKH�\RXQJ�VKULPS������PP�&/��WR�
WKH� PDQJURYHV� HVWXDULQH� HQYLURQPHQWV� RI �
&LWDQGX\�� &LEHUHXP�� .DZXQJDQWHQ� DQG� 0XDUD�
'XD�LV�FULWLFDO�VWDJH�RI �WKHLU�OLIH�KLVWRU\��DQG�WKH�
HVWXDULQH�GLVFKDUJH�RI �IUHVK�RU�EUDFNLVK�ZDWHU�SOD\�
DQ�LPSRUWDQW�SDUW�RI �WKLV�SURFHVV��$OVR�LQ�WKH�ORZ�
VDOLQLW\� �����Æ�� KDELWDW� �)LJXUH� �� WKHUH� ZHUH���
IHZHU�SRWHQWLDO�SUHGDWRU� IRU�\RXQJ� VKULPS� �H�J��
5REHUWVRQ���������DQG��KHQFH��WKLV�DUHDV�IDYRUDEOH�
IRU�MXYHQLOH��&/��������PP��3��PRQRGRQ�
� 7KH�ORFDO�PRYHPHQW�RI �VKULPS��7DEOHV�������
IURP� WKH� HVWXDULQH� HQYLURQPHQW� �&LWDQGX\��
&LEHUHXP��.DZXQJDWHQ�DQG�0XDUD�'XD��LQ�HDFK�
]RQH�DIWHU�IORRG�ZDV�GXH�WR�WKH�GHFUHDVHG�VDOLQLW\�
�)LJXUH���� �H�J��0DLU��������3ULPDYHUD���������$�
VWURQJ�IUHVK�ZDWHU�LQIORZ�IURP�WKRVH�ULYHUV�ZLOO�
HQKDQFH�WKH�UHSURGXFWLYH�VXFFHVV�RI �3��PRQRGRQ��
7KLV� VXSSRUWHG� E\� WKH� WLGDO� SHULRGLFLW\� RI �
PRYHPHQW�RI �DGXOW�VKULPS�IURP�]RQH�,�LQWR�WKH�
]RQH�,9��DQG�]RQH�,,�LQWR�WKH�]RQH�,,,�ZKLFK�DUH�
VKRZQ�E\�WKH�FKDQJHV�LQ�WKH�QXPEHU�RI �SUDZQ�
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ZLWK�������PP�&/��VXE�DGXOW��FDXJKW�LQ�D�VHW�$QFR�
DW� WKH� PRXWK� RI � &LEHUHXP� DQG� &LWDQGX\�� DQG�
.DZXQJDQWHQ� DQG�0XDUD�'XD� ULYHUV� �7DEOH� ����
7KLV� LV� FRLQFLGLQJ� ZLWK� WKH� UHSRUW� RI � +XJKHV��
�������WKDW�MXYHQLOH�DQG�DGROHVFHQW�3��PRQRGRQ�ZHUH�
UHFRUGHG�IURP�VXUIDFH�ZDWHUV�LQ�HVWXDULHV�� �,W�FDQ�
EH�FRQFOXGHG�WKDW�WKH�VKULPS�3��PRQRGRQ�ZLWK�&/�
������PP� EHORQJ� WR� WKH� K\SR�RVPR�UHJXODWRUV�
VSHFLHV� �H�J�� 'DOO�� ������� 7KHVH� ILQGLQJ� VXJJHVW�
WKDW� ULYHUV� IORRGLQJ� LQ� HDFK� ]RQH� ZRXOG� QRW�
SURGXFH�DQ�RVPRWLF�VWUHVV�LQ�DGXOW�VKULPSV��7KLV�LV�
DOVR�LQ�DJUHHPHQW�ZLWK�7RUR�	�6XNDUGMR�������D��
WKDW�IRXQG�WKH�DGXOW�������������PP�&/��VKULPS�3��
PRQRGRQ�FDQ�WROHUDWH�ODUJH�IDOO�LQ�VDOLQLW\��,Q�VKDOORZ�
ZDWHUV� XS� WR� ZDWHU� GHSWK� DURXQG� �� P�� ILQH�
VHGLPHQW�FRPSULVLQJ�FOD\H\�VLOW�FRYHU�WKH�VKULPS�
3��PRQRGRQ� VXEVWUDWHV��7KLV� LPSOLHV�DOVR�VHUYH� WR�
SURWHFW� ILVKHULHV� LQWHUHVW� LQ� WKH� 6$/�� 7KLV�
VXJJHVWLRQ�LV�VXSSRUWHG�E\�WKH�FDWFK�SURGXFWLRQ�LQ�
WKH� SHULRG� ����������� 'HFHPEHU� ����� �
1RYHPEHU������DQG�'HFHPEHU�������$SULO������
�7DEOHV ����������7KH�OLQHDU�UHODWLRQVKLS�REVHUYHG��
EHWZHHQ� PRQWKO\� UDLQIDOO� DQG� PRQWKO\� FDWFK�
�)LJXUH� ��� VXJJHVW� WKDW� WKH� HQKDQFHG� ORFDO�
PRYHPHQW�RI �3��PRQRGRQ�DIWHU�HIIHFWLYH�UDLQIDOO�ZDV�
D� UHVSRQVH� WR� WKH� LQFUHDVHG� ULYHU� IORZ� DQG� WKH�
VXEVHTXHQW�GLVWXUEDQFH�RI �WKH�ERWWRP�VHGLPHQW�
�FI��5REHUWVRQ���������7DEOHV������	����DQG�)LJXUH���
VKRZHG� DQ� DVVRFLDWLRQ� EHWZHHQ� WKH� FDWFK� RI �3��
PRQRGRQ� LQ�6$/�DQG�WKH�UHJLRQDO�UDLQIDOO� �DQQXDO�
DQG� PRQWKO\�� ZLWK� KLJKHVW� FRHIILFLHQW� RI �
FRUUHODWLRQ��U���U ���������U ����������� 'HFHPEHU� ���� �1RYHPEHU� �����

������� U �� �������� � 7KH� FRUUHODWLRQV�'HFHPEHU� �� $SULO� ����

�7DEOH����ZDV�DWWULEXWHG�WR�WKH�FXPXODWLYH�HIIHFW�RI �
UDLQIDOO�RQ�WKH�VKULPS�UHSURGXFWLYH�VXFFHVV��RQ�WKH�
UHFUXLWPHQW�RI �\RXQJ�WR�WKH�HVWXDULHV�LQ�HDFK�]RQH��
DQG�RQ�WKH�JURZWK�DQG�VXUYLYDO�RI �DOO�OLIH�KLVWRU\�
VWDJHV��FI��%XFNZRUWK���������$V�LW�ZDV�KDSSHQHG�
IRU�3��PRQRGRQ�LQ�WKH�*RGDYDUL�HVWXDULQH�V\VWHP�LQ�
,QGLD��6XEUDFKPDQ\DQ��������
� 7KH� PDQJURYH� IRUHVWV� LQ� 6HJDUD� $QDNDQ�
SURGXFHG�OLWWHUIDOO�RI �DERXW���������GU\�W�KD�\HDU�
�6XNDUGMR������E���7KLV�PDWHULDO�ZLOO�EH�SURFHVVHG�
DQG� IHHG�E\�PRVW�PDQJURYH�FUDEV� �H�J��$VKWRQ��
������6NRY�	�+DUWQROO��������'DKGRXK�*XHEDV�HW�
DO���������DQG�GHFRPSRVHG�RQ�WKH�VXUIDFH�RI �WKH�
PXG�LQ�WKH�PDQJURYH�IRUHVWV��H�J��&DPLOOHUL�	�5LEL��
�������DQG�ZLOO�WUDQVSRUW��H�J��%RWR�	�%XQW��������
6XNDUGMR������D��WR�WKH�6$/�E\�WLGHV��ZKLFK�JUHDWO\�
EHQHILW� WKH� JURZWK� DQG� VXUYLYDO� RI � 3�� PRQRGRQ��
7KHVH�LQGLFDWHG�WKDW�WKH�ODJRRQ�KDV�KLJKHVW�'20�
�GLVVROYHG� RUJDQLF� PDWWHU�� �6XNDUGMR� 	� 7RUR��

����E��� 3UHYLRXV� VWXGLHV� KDYH� HPSKDVL]HG� WKH�
LPSRUWDQFH� RI � PDQJURYH� GHWULWXV� �/HK� 	�
6DVHNXPDU�� ������ LQ� WKH� GLHW� RI � MXYHQLOH�
)HQQHURSHQDHXV� PHUJXLHQVLV� )DEULFLXV� 7KLV� GHWULWDO�
PDWHULDO�SOD\V�DOVR�D�SDUWLFXODUO\�LPSRUWDQW�SDUW�LQ�
WKH�QXWULWLRQ�RI �MXYHQLOH�3��PRQRGRQ��H�J��0RWRK��
������ 7LHZV�� ������ 'DOO�� ������ &KRQJ� 	�
6DVHNXPDU�� ������� $QG�� WKH� UDLQIDOO� LQGLUHFWO\�
FRQWULEXWHV�WR�WKH�IRRG�VXSSO\�IRU�DOO�OLIH�KLVWRU\�
VWDJHV������������PP�&/��RI �3��PRQRGRQ�LQ�WKH���
]RQHV�RI �6$/��7(�)3,3%��������VWDWHG�WKDW�WKH�
IRRG� LQYHVWLJDWLRQ� DQG� ZDWHU� FRQVHUYDWLRQ�
SXUSRVHV� LQ� WKH� XSSHU� UHDFKHV� RI � ODJRRQ� KDV�
SUREDEO\�KDG�OLWWOH�RU�QR�DGYHUVH�HIIHFW�RQ�WKH�3��
PRQRGRQ�LQ�WKH�&LWDQGX\��&LEHUHXP��.DZXQJDQWHQ�
DQG�0XDUD�'XD�HVWXDULHV��7KHUHIRUH��D�PRGHUDWH�
RU� KLJK� GLVFKDUJH� RI � ZDWHU� IURP� WKH�
.DZXQJDQWHQ�� 0XDUD� 'XD� �=RQH� ,,��� DQG�
&LEHUHXP��&LWDQGX\��=RQH�,��ULYHUV��DQG�WKH�ODUJH�
WLGDO� IOXFWXDWLRQV� LQ�VDOLQLW\�RI � WKH� ODJRRQ�IURP�
HDFK�]RQH�WR�WKH�PRXWK�RI �WKH�HVWXDU\��)LJXUH����
ZRXOG�IDFLOLWDWH�WKH�ORFDO�PRYHPHQW�RI �ODUYDO�DQG�
SRVW� ODUYDO� �&/� ��������� PP�� 3�� PRQRGRQ� �FI��
%XFNZRUWK��������0DLU��������
� (VWXDULHV� RI � WKH� &LWDQGX\�� &LEHUHXP��
.DZXQJDQWHQ�DQG�0XDUD�'XD�DUH�LPSRUWDQW�IRU�
VWXG\� RI � 630� �6XVSHQGHG� 3DUWLFXODWH� 0DWWHUV��
DQG�VXEVWUDWH�SUHIHUHQFHV�RI �MXYHQLOH�VKULPSV�3��
PRQRGRQ� )DEULFLXV� �&/� ���������� PP�� �H�J��
5XOLIVRQ��������3ULPDYHUD���������DV�WKURXJK�WKLV�
FRQGXLW�� ULYHUV� ERUQH� PDWHULDO�� ZDWHU� DQG�
VHGLPHQW��HQWHU�LQWR�6$/��1DSLWXSXOX�	�5DPX��
������� 'HSRVLWLRQ� RI � VXVSHQGHG� PDWWHUV� LV�
FRQWUROOHG� ODUJHO\� E\� VHGLPHQW� FRQFHQWUDWLRQ��
VHWWOLQJ�YHORFLW\�DQG�IOXLG�VKHDU��FI��0D]GD�HW�DO��
������ 3XUED�� �������'HSRVLWLRQ� RFFXUV� LQ� VODFN�
ZDWHU�FRQGLWLRQV�ZKHQ�VKHDU�VWUHVV�IDOOV�EHOORZV�
FHUWDLQ�FULWLFDO�YDOXHV��,W�LV�D�FRPPRQ�REVHUYDWLRQ�
WKDW�FOD\�SDUWLFOHV�FRPH�XQGHU�VWUHVV�ZKHQ�WKH\�
FRPH�LQ�FRQWDFW�ZLWK�ZDWHU�RI �KLJK�VDOLQLW\�DQG�
WHQG� WR� IORFFXODWH� DQG� SUHFLSLWDWH� RXW� RI �
VXVSHQVLRQ�� H�J�� LQ� ]RQH� ,9��0RVW�SUREDEO\� WKLV�
SURFHVV�LV�YHU\�DFWLYH�LQ�&LWDQGX\�HVWXDU\�ZKHUH�D�
GHFUHDVLQJ� WUHQG� RI � 630� LV� REVHUYHG� WRZDUGV�
KLJK�VDOLQLW\�UHJLRQ�QHDU�WKH�PRXWK�
� 7DEOH �� FRQILUPV� WKH� VLPLODULW\� LQ� WKH��
IOXFWXDWLRQV�RI �UDLQIDOO�DQG�FDWFK�GHPRQVWUDWHG�E\�
)LJXUH� ��� DQG� VKRZV� WKDW� WKH� FRUUHODWLRQ�
FRHIILFLHQW�EHWZHHQ�WKH�DQQXDO�UDLQIDOO�RU�PRQWKO\�
UDLQIDOO� DQG� WKH� FDWFK� RI � WKH� VDPH� \HDU�� LV�
VLJQLILFDQW� DW� WKH� ��� OHYHO� �7DEOH ��� DV� KXPLG��
WURSLFDO� GRPDLQ� IRU� VSHFLHV� VXVWDLQDELOLW\�� $OVR��

���
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WKH�KLJKHVW� FRUUHODWLRQ�EHWZHHQ� UDLQIDOO� DQG� WKH�
FDWFK�ZDV�IRXQG�EHWZHHQ�WKH�DQQXDO�FDWFK�DQG�WKH�
WRWDO�UDLQIDOO�RI �WKH�����������SOXV�WKH������VWXG\�
DW�WKH����OHYHO�RI �VLJQLILFDQW��7KH�VLJQLILFDQFH�RI �
WKH�UHVXOWV�LQ�7DEOH���LQFUHDVHV�ZKHQ�LW�LV�QRWHG�WKDW�
3��PRQRGRQ�LV�DGXOW�LQ�WKH�6$/�RI �DERXW�LQ�&/�������
PP�� DQG� WKH\� FRPSULVH� D� GLVWLQFW� UHFUXLWPHQW�
VWRFN� �&/� !� ����� PP�� HDFK� \HDU�� 7KLV� VWURQJ�
FRUUHODWLRQ�EHWZHHQ�UDLQIDOO�DQG�WKH�FDWFK�RI �WKH�
'HFHPEHU� ����� �1RYHPEHU� ����� DQG� �����
VXJJHVWHG�WKDW�WKHUH�PD\�EH�D�FDXVDO�UHODWLRQVKLS�
EHWZHHQ�WKH�WZR�
� 7KH� \HDU� ²� WR� �� \HDU� FKDQJHV� L�H�� LQFUHDVH� RU�
GHFUHDVH��)LJXUH����LQ�VKULPS�FDWFK�DJUHHV�ZLWK�WKH�
SUHFHGLQJ�\HDUO\�FKDQJHV�LQ�UDLQIDOO�IURP�����PP�WR�
����PP�SHU�\HDU�LQ�&LODFDS�GLVWULFW��,Q�������������
WKH�&LODFDS�GLVWULFW�UDLQIDOO�ZDV�VOLJKWO\�EHORZ�WKH�
\HDUO\� DYHUDJH� �����PP��� DQG� WKH� &LWDQGX\��
&LEHUHXP�� .DZXQJDQWHQ� DQG�0XDUD� 'XD� ULYHUV�
ZDV�VXEMHFWHG�WR�VPDOO�VFDOH�IORRGLQJ��PD\�DFFRXQW�
IRU� WKH� ODUJH� VKULPS� FDWFK� RI � ����� ����� WRQ��
�)LJXUH���� 7KLV�LV�DQ�LQGLFDWLRQ�WKDW�WKH�IOXFWXDWLRQ��
RI �VKULPS�FDWFK�PD\�EH�GXH�WR�VDOLQLW\�FKDQJHV�DV�D�
UHVXOW� RI � UDLQIDOO�� )LJXUHV� ��� � VXJJHVW� WKDW� 3���
PRQRGRQ�ILVKHU\�GHFOLQHG�XS�WR����WRQ�WR�����WRQ�SHU�
\HDU� LQGLFDWHG� WKH� OHVV� LQIOX[� RI � IUHVK� ZDWHUV�
FDUU\LQJ�E\�ULYHUV��)LQDOO\��FRQWLQXHG�GLPLQXWLRQ�RI �
WKH�IUHVK�ZDWHU�IORZ�LQWR�PDQ\�RI �WKH�HVWXDULHV�LQ�
WKH�6$/�ZLOO�SUREDEO\�KDYH�D�ORQJ�WHUP�GHWULPHQWDO�
HIIHFW�RQ�WKH�3��PRQRGRQ�VWRFNV��7KXV��WKH�HIIHFWV�RI �
GU\�RU�UDLQ\�VHDVRQV�RQ�WKH�SRSXODWLRQ�HFRORJ\�RI �
3��PRQRGRQ�WKURXJK�K\GURORJ\�RI �WKH�ODJRRQ�VKRXOG�
EH�VWXGLHG�LQWHQVLYHO\��7KHUH�KDV�EHHQ�ORQJ�WHUP�
ORZHU�WUHQG�LQ�FDWFK�IURP������WR�������)LJXUH�����
EXW�D�UHPDUNDEOH�FRUUHODWLRQ�RI �WKH�IOXFWXDWLRQ�LQ�
6$/�FDWFK��DQG�WKH�&LODFDS�GLVWULFW�DQQXDO�UDLQIDOO�
�7DEOHV� ��� ��� FRUUHVSRQGLQJ� WR� WKH�PD[LPD� DQG�
PLQLPD� LQ� PRQWKO\� UDLQIDOO�� DV� VKRZQ� LQ� WKH�
'HFHPEHU� ����� WR� 1RYHPEHU� ����� VWXG\�
�)LJXUH����
� 0RUHRYHU��WKH�KLJK�QXPEHU�RI �VKULPS�LQ�WKH�
6$/�� HVSHFLDOO\� LQ� ]RQH� ,9� DOVR� VXJJHVW� WKDW�3��
PRQRGRQ� PD\� PRYHU�PLJUDWH� VKRUW� GLVWDQFHV�
�7DEOHV���	�����7KHVH�PRYLQJ�SDWWHUQV�XQGHUOLQH�
WKUHH� NH\� SRLQWV� DERXW� WKH� 6$/� PDQDJHPHQW��
)LUVW�� LQFUHDVLQJ� UHJXODWLRQ� RI � ZDWHU� IORZ� LV�
LQFUHDVLQJO\� GHYDVWDWLQJ� WR� QDWXUDO� ILVKHULHV��
6HFRQG��WKH�EHQHILWV�RI �PDQJURYH�IRUHVW�LQ�6$/�
DUH�IHOW�DW�VRPH�FRQVLGHUDEOH�GLVWDQFH�IURP�WKHLU�
ORFDWLRQV�� 7KLUG�� VXFK� DUH� WKH� OLQNV� EHWZHHQ�
PDQJURYH�IRUHVW��ULYHUV��6$/�DQG�WKH�RSHQ�VHD�RI �
&LODFDS� UHJLRQ� �+LQGLDQ�2FHDQ�� WKDW� XS�VHWWLQJ�

WKH� ZDWHU� UHJLPH� ZKLFK� QRUPDOO\� PDLQWDLQV� D�
PDQJURYH� V\VWHP� DQG� IORRGLQJ� F\FOH� FDQ� KDYH�
FRQVLGHUDEOH�QRW�RQ�HIIHFWV�

&21&/86,216

� ,W�LV�YHU\�LPSRUWDQW�WR�EH�QRWHG�LQ�6$/�WKDW�
UDLQIDOO�LV�YHU\�LPSRUWDQW�IDFWRU�IRU�GLVWULEXWLRQ��
DEXQGDQFH� DQG� UHSURGXFWLYH� VXFFHVV�RI �3HQDHXV�
PRQRGRQ�� $OVR�� 6$/� ZLWK� PDQJURYH� YHJHWDWLRQ�
SOD\� LPSRUWDQW� UROH� IRU� WKH� GHYHORPSPQHW� DQG�
JURZWK� RI � VKULPSV�3HQDHXV�PRQRGRQ� SRSXODWLRQ��
7KLV�LV�VKRXOG�EH�LQWHUHVWLQJ�WR�EH�VWXGLHG�LQ�GHWDLO�
IRU�ORQJWHUP�SRSXODWLRQ�GHYHORSPHQW�RI �3HQDHXV�
PRQRGRQ� WR�FKDUDFWHUL]HG�WKHLU�YDULDWLRQ�RI �VL]HV�
GXULQJ� LQ� DQG� DURXQG� WKH�PDQJURYH�KDELWDW� �FI��
+XJHVK����������2XU�VWXG\�DOVR�SURYH�WKDW�6$/�LV�
YHU\� LPSRUWDQW� ILVKHULHV� UHVRXUFHV� �FI� ��$PLQ�	�
+DULDWL��������

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

� 2XU�VWXG\�ZDV�IRXQGHG�DV�SDUW�RI �PDQJURYH�
IRU� WKH�IXWXUH�DFWLYLW\�FRQGXFWHG�E\�WKH�VHFRQG�
DXWKRU��:H�WKDQNV�WR�WKH�SHRSOHV�6HJDUD�$QDNDQ�
IRU� KHOSLQJ� XV� GXULQJ� WKH� FROOHFWLRQ� RI � VKULPS�
SRSXODWLRQ�LQ�VWXG\�DUHD�

�

5()(5(1&(6

$PLQ� (�0� 	� +DULDWL� 7�� ������ 7KH� FDSWXUH� ILVKHULHV� RI �
6HJDUD�$QDNDQ��,QGRQHVLD��,Q��/�0��&KRX�HW�DO���HGV����
7RZDUGV� RQ� ,QWHJUDWHG� 0DQDJHPHQW� RI � 7URSLFDO�
&RDVWDO� 5HVRXUFHV�� ������� ,&/$50�&RQWULEXWLRQ�
1R�����

$QQXDO�5HSRUW�RI �7KH�)LVKHULHV�6HUYLFH��&LODFDS�'LVWULFW��
�����������)LVKHULHV�UHSRUW�VWDWLVWLFV��8QSXEOLVKHG�
5HSRUW�

$VKWRQ� (�&�� ������ 0DQJURYH� 6HVDUPLG� FUDE� IHHGLQJ�
H[SHULPHQWV�LQ�3HQLQVXODU�0DOD\VLD��-��RI �([S��0DU��
%LRO�DQG�(FRO�������������

% .�* � % -�6�� ������ 7LGDO� H[SRUW� RI � SDUWLFXODWH�RWR� � XQW�
RUJDQLF� PDWWHU� IURP� D� QRUWKHUQ� $XVWUDOLDQ�
PDQJURYH�V\VWHP�� �(VWXDULQH��&RDVWDO�DQG�6KHOI �6FLHQFH
�����������

%3.6$�� ������ 3HQJHORODDQ� KXWDQ� PDQJURYH� GL� NDZDVDQ�
6HJDUD�$QDNDQ��3DSHU�SUHVHQWHG�DW� WKH�/RNDNDU\D�
1DVLRQDO�3HQJHORODDQ�(NRVLVWHP�PDQJURYH��-DNDUWD�
������-XO\��������SS�

���

%,27523,$�9RO�����1R���������



%36��������6WDWLVWLN�,QGRQHVLD��%36�-DNDUWD�

%UDQIRUG� -�5�� ����D�� 6HGLPHQW� DQG� WKH� GLVWULEXWLRQ� RI �
3HQDHLG�VKULPS�LQ�WKH�6XGDQHVH�5HG�6HD��(VWXDULQH�
&RDVWDO�DQG�6KHOI �6FLHQFHV�������������

%UDQIRUG� -�5�� ����E�� 6HGLPHQW� SUHIHUHQFHV� DQG�
PRUSKRPHWULF�HTXDWLRQV�IRU�3HQDHXV�PRQRGRQ�DQG�3��
LQGLFXV�IURP�&UHHNV�RI �WKH�5HG�VHD��(VWXDULQH��&RDVWDO�
DQG�6KHOI �6FLHQFHV������������

%XFNZRUWK�5�&��������0RYHPHQWV�DQG�JURZWK�RI �WDJJHG�
EOXH� (QGHDYRXU� SUDZQ� 0HWDSHQDHXV� HQGHDYRXUL�
�6FKPLWW�������LQ�WKH�ZHVWHUQ�*XOI �RI �&DUSHQWDULD�
$XVWUDOLD��$XVW��-��0DU��)UHVKZDWHU�5HV�������������

&DPLOOHUL�-�&��5LEL�*��������/HDFKLQJ�RI �GLVVROYHG�RUJDQLF�
FDUERQ��'2&��IURP�GHDG�OHDYHV��IRUPDWLRQ�RI �IODNHV�
RI �'2&� DQG� IHHGLQJ� RQ� IODNHV� E\� FUXVWDFHDQV� LQ�
PDQJURYHV��0DU��%LRO���%HUO��������������

&KRQJ�9�&��6DVHNXPDU�$��������)RRG�DQG�IHHGLQJ�KDELWV�RI �
WKH�ZKLWH�SUDZQ�3HQDHXV�PHUJXLHQVLV��0DU��(FRO��3URJ��
6HU������������

'DKGRXK�*XHEDV�*���*LXJJLROO�0���2OXRFK�$���9DQQLQL�$��
&DQQLFFL�6��������)HHGLQJ�KDELWV�RI �QRQ�RF\SRLGLG�
FUDEV� IURP� WZR�PDQJURYH� IRUHVWV� LQ� .HQ\D�� %XOO��
0DU��6FL�������������

'DOO�:��������)RRG�DQG�IHHGLQJ�RI �VRPH�$XVWUDOLDQ�3HQDHLG�
VKULPSV��)$2�)LVK��5HS�������������

'DOO�:��������2VPRUHJXODWRU\�DELOLW\�DQG�MXYHQLOH�KDELWDW�
SUHIHUHQFH�LQ�VRPH�3HQDHLG�SUDZQV��-��RI �([S��0DU��
%LRO�DQG�(FRO�����������

'MRKDQ�7�6��������0DQJURYH�VXFFHVVLRQ�LQ�6HJDUD�$QDNDQ�
&LODFDS��%HUNDOD�,OPLDK�%LRORJL������������

'XGOH\��5�*��������6HJDUD�$QDNDQ� ILVKHULHV�PDQDJHPHQW�
SODQW�� &LODFDS�� 6HJDUD� $QDNDQ� &RQVHUYDWLRQ� DQG�
'HYHORPSPHQW�3URMHFW�

)UHLWDV� $�-�'(�� ������ 6HOHFWLRQ� RI � QXUVHU\� DUHDV� E\� VL[�
VRXWKHUQ� $IULFDQ� 3HQDHLGDH��(VWXDULQH�� &RDVWDO� DQG�
6KHOI �6FLHQFH������������

+DUGMRVXZDUQR� 6��� 1RWRKDGLSUDZLUR� 7�� 6XU\RZLQRWR� 0��
������7KH�&LODFDS�PDQJURYH�HFRV\VWHP��,Q��(�&�)��
%LUGV�� $�� 6RHJLDUWR� DQG� .�� 6RHJLDUWR� �HGV����
3URFHHGLQJ�RI �WKH�:RUNVKRS�RQ�&RDVWDO�5HVRXUFHV�
0DQDJHPHQW� LQ� WKH� &LODFDS� 5HJLRQ�� ������� /,3,�
-DNDUWD�DQG�WKH�818�7RN\R�

+XJHVK�'�$��������,QYHVWLJDWLRQV�RI �WKH�QXUVHU\�DUHDV�DQG�
KDELWDW� SUHIHUHQFHV� RI � MXYHQLOH� 3HQDHLG� SUDZQ� LQ�
0R]DPELTXH��-��$SSO��%LRORJ\�����������

-RVKL�3�.���.XONDUQL�*�.��1DJDEKXVKDQDP�5��������6WXGLHV�
RQ� WKH� EHKDYLRXU� DQG� VXEVWUDWXP� SUHIHUHQFH� LQ�
MXYHQLOHV�RI �WKH�PDULQH�SUDZQ�0HWDSHQDHXV�PRQRFHURV�
)DEULFLXV��+\GURELRORJLD���������������

/HK�&�0�8��6DVHNXPDU�$��������)HHGLQJ�HFRORJ\�RI �SUDZQV�
LQ�VKDOORZ�ZDWHUV�DGMDRLQLQJ�PDQJURYH�VKRUHV��,Q��(��
6RHSDUGPR�� $�1�� 5DR� DQG� '�-�� 0DF,QWRVK� �HGV����
3URFHHGLQJV� $VLDQ� 6\PSRVLXP� RQ� WKH� PDQJURYH�
HQYLURQPHQW�� 5HVZHDUFK� DQG� 0DQDJHPHQW�� ����
�����8QHVFR��.XDOD�/XPSXU�

0DLU�-��0F'��������6DOLQLW\�DQG�ZDWHU�W\SH�SUHIHUHQFHV�RI �
IRXU� VSHFLHV� RI � SRVWODUYDO� VKULPS� 3HQDHXV� IURP�
:HVW�0H[LFR��-��RI �([S��0DU��%LRO�DQG�(FRO�����������

0D]GD�<���:RODQVNL�(��5LGG�3�9��������7KH�UROH�RI �SK\VLFDO�
SURFHVVHV�LQ�PDQJURYH�HQYLURQPHQW��7(55$%8%��
7RN\R�����SS�

0RWRK�+�� ������ 6WXGLHV�RI � WKH� ILVKHWULHV�ELRORJ\�RI � WKH�
JLDQW�WLJHU�SUDZQ�3HQDHXV�PRQRGRQ�LQ�WKH�3KLOLSSLQHV��
6($)'(&�7HFKQLFDO�5HSRUW�1R���������

1DDPLQ�1��������6KULPS�ILVKHU\�RQ�WKH�VRXWK�FRDVW�RI �-DYD�
DQG�VRPH�SUREOHPV�RI �LWV�PDQDJHPHQW��,Q��(�&�)��
%LUGV�� $�� 6RHJLDUWR� DQG� .�� 6RHJLDUWR� �HGV����
3URFHHGLQJ�RI �WKH�:RUNVKRS�RQ�&RDVWDO�5HVRXUFHV�
0DQDJHPHQW� LQ� WKH� &LODFDS� 5HJLRQ�� ������� /,3,�
-DNDUWD�DQG�WKH�818�7RN\R�

1DDPLQ�1�� ������7KH� HFRORJLFDO� DQG� HFRQRPLF� UROHV� RI �
6HJDUD�$QDNDQ��,QGRQHVLD��DV�D�QXUVHU\�JURXQG�RI �
VKULPS�� ,Q��/�0��&+28� HW� DO�� �(GV����7RZDUGV�RQ�
,QWHJUDWHG� 0DQDJHPHQW� RI � 7URSLFDO� &RDVWDO�
5HVRXUFHV�� ��������� ,&/$50� &RQWULEXWLRQ�
1R�����

1DSLWXSXOX��5DPX�.�/�9��������'HYHORSPHQW�RI �WKH�6HJDUD�
$QDNDQ� DUHD� RI � &HQWUDO� -DYD�� ,Q�� (�&�)�� %LUGV�� $��
6RHJLDUWR��6RHJLDUWR�.�� � �HGV����3URFHHGLQJ�RI � WKH�
:RUNVKRS�RQ�&RDVWDO�5HVRXUFHV�0DQDJHPHQW�LQ�WKH�
&LODFDS�5HJLRQ���������/,3,�-DNDUWD�DQG�WKH�818�
7RN\R�

1XU\DQWR�$�� � 6XVDQWR�$�+�� ������*HQHWLF� YDULDELOLW\� RI �
3RO\PHVRGD� HURV� SRSXODWLRQ� LQ� WKH� 6HJDUD� $QDNDQ��
&LODFDS��%LRWURSLD�����������

3ULPDYHUD� -�+�� ������ 0DQJURYH� DV� QXUVHULHV�� VKULPS�
SRSXODWLRQV� LQ� PDQJURYH� DQG� QRQ�PDQJURYH�
KDELWDW��(VWXDULQH��&RDVWDO�DQG�6KHOI �6FLHQFH������������

3ULPDYHUD� -�+�� ������ 6WDEOH� FDUERQ� DQG� QLWURUJHQ� LVRWRS�
UDWLRV�RI �3HQDHLG�MXYHQLOHV�DQG�SULPDU\�SURGXFHUV�LQ�
D�ULYHULQH�PDQJURYH�LQ�*XLPDUDV��3KLOLSSLQHV��%XOO��
0DU�6FL������������������

3XUED�0��������,PSDFW�RI �KLJK�VHGLPHQWDWLRQ�UDWHV�RQ�WKH�
FRDVWDO�UHVRXUFHV�RI �6HJDUD�$QDNDQ��,QGRQHVLD��,Q��
/�0�� &KRX� HW� DO�� �HGV���� 7RZDUGV� RQ� ,QWHJUDWHG�
0DQDJHPHQW� RI �7URSLFDO�&RDVWDO�5HVRXUFHV�� ����
�����,&/$50�&RQWULEXWLRQ�1R�����

5REHUWVRQ�$�,�� ������ $EXQGDQFH�� GLHW� DQG� SUHGDWRUV� RI �
MXYHQLOH� EDQDQD� SUDZQV� 3HQDHXV� PHUJXLHQVLV� LQ� D�
WURSLFDO�PDQJURYH� HVWXDU\��$XVW�� -��0DU�� )UHVKZDWHU�
5HV�������������

5RKPDW�� '�� ������ 3HPDQWDSDQ� NHOHPEDJDDQ� NRQVHUYDVL�
WDQDK� GDQ� DLU� SDGD�PDV\DUDNDW� SHGHVDDQ� NDZDVDQ�
KXOX� PHQXMX� NHVWDELODQ� GDHUDK� DOLUDQ� VXQJDL�
�3HQJDODPDQ� HPSLULN� GDUL� DQDNDQ��� -XUQDO� *HRJUDIL�
*($�����������

5XOLIVRQ� 5�$�� ������ 6XEVWUDWH� SUHIHUHQFHV� RI � MXYHQLOH�
3HQDHLG�VKULPSV�LQ�HVWXDULQH�KDELWDWV��&RQWULEXWLRQV�LQ�
0DULQH�6FLHQFH����������

6DSXWUD��6�:��������%LRORJL��GLQDPLND�SRSXODVL�GDQ�SHPJHORODDQ�
XGDQJ�0HWDSHQDHXV�HOHJDQV�GH�0DQ������GL�/DJXQD�6HJDUD�

���

(IIHFWV�RI �UDLQIDOO�RQ�WKH�SRSXODWLRQ�RI �VKULPSV� �)DEULFLXV3HQDHXV�PRQRGRQ



$QDNDQ� &LODFDS�� %DGDQ� 3HQHUELW� 8QLYHUVLWDV�
'LSRQHJRUR�6HPDUDQJ������KDO�

6FKPLGW�)�+��)HUJXVRQ�-�+�$��������5DLQIDOO�W\SHV�EDVHG�RQ�
ZHW�DQG�GU\�SHULRG�UDWLRQ�RI �,QGRQHVLD�ZLWK�ZHVWHUQ�
1HZ� *XLQHD�� .HPHQWULDQ� 3HUKXEXQJDQ�� -DZDWDQ�
0HWHRURORJL�GDQ�*HRILVLN��9HUKDQGHOLQJHQ�1R����

6HWLMDQWR��5XND\DK�6��������6HJDUD�$QDNDQ�/DJRRQ��6$/���
)LVK� %LRGLYHUVLW\� DQG� WKH� (FRORJLFDO� 5ROH��
2PQL$NXDWLND������������²���

6NRY� 0�:�� +DUWQROO� 5�*�� ������ 3DUDGR[LFDO� VHOHFWLYH�
IHHGLQJ� RQ� D� ORZ� QXWULHQW� GLHW�� ZK\� GR� FUDEV� HDW�
OHDYHV"�2HFRORJLD���������

6WDSOHV� '�-�� ����D�� (FRORJ\� RI � MXYHQLOH� DQG� DGROHVFHQW�
EDQDQD� SUDZQ� 3HQDHXV� PHUJXLHQVLV� LQ� D� PDQJURYH�
HVWXDU\�DQG�DGMDFHQW�RII�VKRUH�DUHD�RI �WKH�*XOI �RI �
&DUSHQWDULD�����,PPLJUDWLRQ�DQG�VHWWOHPHQW�RI �SRVW�
ODUYDH��$XVWU��-��0DU��)UHVKZDWHU�5HV�������������

6WDSOHV�'�-������E�����(PLJUDWLRQ��SRSXODWLRQ�VWUXFWXUH�DQG�
JURZWK� RI � MXYHQLOHV�� $XVW�� -�� 0DU�� )UHVKZDWHU� 5HV��
�����������

6WDSOHV� '�-�� ������ 6HFRQG� ,2&�)$2� :RUNVKRS� RQ�
UHFUXLWPHQW� RI � 3HQDHLG� SUDZQV� LQ� WKH� ,QGR�:HVW�
3DFLILF� UHJLRQ�� 3KXNHW�7KDLODQG�� ������ 6HSWHPEHU�
������81(6&2�,2&�:RUNVKRS�5HSRUW�1R��������

6XEDQL�:��������$ODW�WDQJNDS�WUDGLWLRQDO�GL�,QGRQHVLD��/33/�
-DNDUWD�

6XEUDFKPDQ\DQ�0��������)OXFWXDWLRQV�LQ�SUDZQ�ODQGLQJV�LQ�
WKH�*RGDYDUL� HVWXDULQH� V\VWHP��3URFHHGLQJ�RI � WKH�
,QGR�3DFLILF�)LVK�&RXQFLO����������

6XEUDPDQLD� 3�� 6DPEDVLYDP� 6��.ULVKQDPXUW\�.�� ������$�
VXUYH\� RI � QDWXUDO� FRPPXQLWLHV� RI � MXYHQLOHV� RI �
3HQDHLG�SUDZQV��3URFHHGLQJV�RI �WKH�)LUVW�1DWLRQDO�
6\PSRVLXP�RQ�6KULPS�IDUPLQJ��03('$�&RFKLQ�����
���

6XNDUGMR� 6�� ����D�� 7KH� SUHVHQW� VWDWXV� RI � WKH� PDQJURYH�
IRUHVW� HFRV\VWHP� RI � 6HJDUD�$QDNDQ�� &LODFDS� -DYD��
7URSLFDO� 5DLQ� IRUHVW� ²� 7KH� /HHGV� 6\PSRVLXP��
8.�������

6XNDUGMR� 6�����E�� 0DQJURYH� HFRV\VWHP�� ,Q�� 7(�)3,3%�
�HGV���� (FRORJLFDO� DVSHFWV� RI � 6HJDUD� $QDNDQ� LQ�
UHODWLRQ�WR�LWV�IXWXUH�PDQDJHPHQW���������,QVWLWXWH�RI �
+\GUDXOLF�(QJLQHHULQJ�LQ�FRRSHUDWLRQ�ZLWK�)DFXOW\�
RI �)LVKHULHV�%$8��%RJRU�

6XNDUGMR� 6�� ����D�� 6WUXFWXUH�� OLWWHUIDOO� DQG� QHW� SULPDU\�
SURGXFWLRQ� LQ� WKH� PDQJURYH� IRUHVWV� LQ� WKH� (DVW�
.DOLPDQWDQ��,Q��(�2��%2;�HW�DO���(GV����9HJHWDWLRQ�
VFLHQFHV� LQ� IRUHVWU\�� ��������� .OXZHU� $FDGHPLF�
3XEOLVKHU��7KH�1HWKHUODQGV�

6XNDUGMR� 6�� 7RUR� $�9�� ����E�� 0DNQD� HNRORJL� KXWDQ�
PDQJURYH� XQWXN� PHQXQMDQJ� SHQJHPEDQJDQ�
SHULNDQDQ�GL�%DQ\XDVLQ�6XPDWHUD�6HODWDQ��,Q��)XDG�
&KROLN� �HGV��� 3URVLGLQJ� 6LPSRVLXP� 3HULNDQDQ�
,QGRQHVLD� ,�� � ��������� %DGDQ� 3HQHOLWLDQ� GDQ�
3HQJHPEDQJDQ� 3HUWDQLDQ� 3XVDW� 3HQHOLWLDQ� GDQ�
3HQJHPEDQJDQ�3HULNDQDQ��-DNDUWD�

6XNDUGMR�� 6�� ������ )LVKHULHV� DVVRFLDWHG� ZLWK� PDQJURYH�
HFRV\VWHPV�LQ�,QGRQHVLD��$�YLHZ�IURP�D�PDQJURYH�
HFRORJLVW��%LRWURSLD������������

6XNDUGMR� � 6�� �,Q� SUHSDUDWLRQ��� (FRORJLFDO� VWDWXV� RI �
PDQJURYH�LQ�6HJDUD�$QDNDQ�

6XQDU\R� ,��������$� IORULVWLF� VWXG\�RI �PDQJURYH� IRUHVW� LQ�
6HJDUD�$QDNDQ�� ,Q��(�&�)��%LUGV��$��6RHJLDUWR�DQG�
6RHJLDUWR�.�� �HGV���� 3URFHHGLQJ� RI � WKH�:RUNVKRS�
RQ� &RDVWDO� 5HVRXUFHV� 0DQDJHPHQW� LQ� WKH�
&LODFDS�5HJLRQ�����������/,3,�-DNDUWD�DQG�WKH�818�
7RN\R�

6XWULVQR�� %�2�� �� 6�%�� 3UD\LWQR�� ������ 7KH� FKDQJH� RI �
PDQJURYH� FRYHUDJH� LQ� 6HJDUD�$QDNDQ�/DJRRQ�RI �
&LODFDS��&HQWUDO�-DYD��,QG��)LVK��5HV��-������������

6XU\DZDWL�� 6�(��(�� 6RHWDUWR��/��$GULDQWR��$�+��3XUQRPR��
������ ,GHQWLILNDVL� VLVWHP� LQVHQWLI � SHQJHORODDQ�
VXPEHUGD\D�GL�/DJXQD�6HJDUD�$QDNDQ��-��.HELMDNDQ�
6RVHN�.3���������������

6XZDUVR�� :DVLOXQ�� ������ 7KH� FUDE� ILVKHU\� DURXQG� WKH�
PDQJURYH� DUHDV� RI � 6HJDUD� $QDNDQ� &LODFDS� -DYD�
,QGRQHVLD��,Q��/�0��&KRX�HW�DO���(GV����7RZDUGV�RQ�
,QWHJUDWHG� 0DQDJHPHQW� RI � 7URSLFDO� &RDVWDO�
5HVRXUFHV���������,&/$50�&RQWULEXWLRQ�1R�����

7LHZV�.���%UDYR�6�$��5RQTXLOOR�,�$��������2Q�WKH�IRRG�DQG�
IHHGLQJ� KDELWV� RI � VRPH� 3KLOLSSLQHV� VKULPSV� LQ�
0DQLOD�%D\�DQG�6DQ�0LTXHO�%D\��,3)&�3URFHHGLQJV�
������������

7(�)3,3%��������(FRORJLFDO�DVSHFWV�RI �6HJDUD�$QDNDQ�LQ�
UHODWLRQ� WR� LWV� IXWXUH� PDQDJHPHQW�� ,QVWLWXWH� RI �
+\GUDXOLF�(QJLQHHULQJ�LQ�FRRSHUDWLRQ�ZLWK�)DFXOW\�
RI �)LVKHULHV�%$8��%RJRU����SS������$SS�

7RUR� $�9�� ������ .DMLDQ� PRUSKRPHWULNV� XGDQJ�NHSLWLQJ�
�&UXVWDFHD�� 'HFDSRGD�� 3HQDHLGDH� ²� 3RUWXQLGDH��
QLDJD�ODXW�PHZDUQDL�FRUDN�SHQHOLWLDQ�ELRORJL�HNRORJL�
PHUXSDNDQ� ZXMXG� Q\DWD� GDODP� PHQXQMDQJ�
SHUXQWXNDQQ\D�� 2UDVL� ,OPLDK� 5HVHDUFK� 3URIHVVRU��
3XVOLWEDQJ�2VHDQRORJL�/,3,�-DNDUWD����SS�

7RUR�$�9��6XNDUGMR�6��������6XEVWUDW�XGDQJ�ZLQGX�3HQDHXV�
PRQRGRQ� )DEULFLXV� GL� SHUDLUDQ� PDQJURYH� 6HJDUD�
$QDNDQ� &LODFDS�� ,Q�� 6�� $QDQWDZLU\D� DQG� 6��
1RWRVXGDUPR� �HGV���� 3URVLGLQJ� 6HPLQDU� ,OPLDK�
(NRORJL�7DQDK�GDQ�(NRWRNVLNRORJL���������8.6:�
3UHVV��6DODWLJD�

7RUR�$�9�� 6XNDUGMR� 6�� ����D�� 3HUDLUDQ�PDQJURYH� 6HJDUD�
$QDNDQ� 6XPEHU� SHULNDQDQ� GDQ� KDELWDW� XGDQJ�
3HQDHLGDH�� ,Q�� =�� -DQJNDUX� HW� DO�� �(GV���� 3URVLGLQJ�
6HPLQDU�1DVLRQDO�3HUEHQLKDQ�,NDQ�GDQ�8GDQJ�������
����� %DGDQ� /LWEDQJ� 3HUWDQLDQ� GDQ� 8QLYHUVLWDV�
3DGMDGMDUDQ�%DQGXQJ�

7RUR� $�9�� 6XNDUGMR� 6�� ����E�� 3HQHOLWLDQ� WHQWDQJ�
SHQDQJNDSDQ�� SHPLMDKDQ� GDQ� UHFUXLWPHQW� XGDQJ�
ZLQGX�3�� PRQRGRQ� )DEULFLXV� GL� SHUDLUDQ�PDQJURYH�
6HJDUD�$QDNDQ�&LODFDS��,Q��=��-DQJNDUX�HW�DO���(GV����
3URVLGLQJ� 6HPLQDU�1DVLRQDO� 3HUEHQLKDQ� ,NDQ� GDQ�
8GDQJ�� ��������� %DGDQ� /LWEDQJ� 3HUWDQLDQ� GDQ�
8QLYHUVLWDV�3DGMDGMDUDQ�%DQGXQJ�
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7RUR�$�9��6XNDUGMR�6��������7KH�UHODWLYH�FRQGLWLRQ�IDFWRU�
DQG� FDUDSDFH� OHQJWK�ZHLJKW� UHODWLRQVKLS� RI � XGDQJ�
ZLQGX� 3HQDHXV� PRQRGRQ� )DEULFLXV� LQ� WKH� 6HJDUD�
$QDNDQ� PDQJURYH� ZDWHUV�� &LODFDS�� &HQWUDO� -DYD��
,QGRQHVLD��-��0DU��%LRO��$VV��,QGLD������������������

7RUR� $�9�� 6XNDUGMR� 6�� ����D�� .HVXNDDQ� VXEVWUDW� GDQ�
PRUIRPHWUL� XGDQJ� :LQGX�� 3HQDHXV� PRQRGRQ�
)DEULFLXV��GL�SHUDLUDQ�SDULW�DODP�KXWDQ�PDQJURYH�
&LNHSHUDQ�� &LODFDS�� ,Q�� )XDG� &KROLN� �HGV��� �
3URVLGLQJ�6LPSRVLXP�3HULNDQDQ�,QGRQHVLD�,�������

����� %DGDQ� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ�
3HUWDQLDQ� 3XVDW� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ�
3HULNDQDQ��-DNDUWD�

7RUR�$�9��6XNDUGMR�6������E��3HQJHORODDQ�GDQ�HNVSORLWDVL�
XGDQJ� :LQGX�� 3HQDHXV� PRQRGRQ� GL� SHUDLUDQ�
PDQJURYHV� 6HJDUD� $QDNDQ�� &LODFDS�� ,Q�� )XDG�
&KROLN� �HGV��� 3URVLGLQJ� 6LPSRVLXP� 3HULNDQDQ�
,QGRQHVLD� ,�� ����� ����� %DGDQ� 3HQHOLWLDQ� GDQ�
3HQJHPEDQJDQ� 3HUWDQLDQ� 3XVDW� 3HQHOLWLDQ� GDQ�
3HQJHPEDQJDQ�3HULNDQDQ��-DNDUWD��
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