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1DQRWHFKQRORJ\��ZKLFK�RSHUDWHV�DW�WKH�QDQRVFDOH��������QP���LV�DGYDQFLQJ�GXH�WR�WKH�XQLTXH�
SURSHUWLHV� RI� PDWHULDOV H[KLELWHG� DW� WKLV� VFDOH�� SDUWLFXODUO\� LQFUHDVHG� VXUIDFH� DUHD�� 6LOYHU�
QDQRSDUWLFOHV� �$J13V�� DUH� KLJKO\� YDOXHG� IRU� WKHLU� FRQGXFWLYLW\�� VWDELOLW\�� DQG� WKHUDSHXWLF�
SRWHQWLDO�� *UHHQ� V\QWKHVLV� RIIHUV� DQ� HFR�IULHQGO\� DSSURDFK� WR� QDQRSDUWLFOH� SURGXFWLRQ� E\�
XWLOL]LQJ� ELRORJLFDO� FRPSRXQGV�� LQFOXGLQJ� WKRVH� IRXQG� LQ� PDULQH� DOJDH� OLNH� 3DGLQD�
FRPPHUVRQLL�� DQ� HGLEOH� EURZQ� DOJDH� VSHFLHV� IURP� WKH�+LNNDGXZD� FRDVW� RI� 6UL� /DQND�� 7KH�
VWXG\
V� REMHFWLYH�ZDV� WR� ELRV\QWKHVL]H�$J13V� XVLQJ�3DGLQD� FRPPHUVRQLL�� FKDUDFWHUL]H� WKH�
QDQRSDUWLFOHV��DQG�HYDOXDWH�WKHLU�DQWLPLFURELDO�DFWLYLW\��$J13V�ZHUH�V\QWKHVL]HG�E\�FRPELQLQJ�
FUXGH�PHWKDQRO�H[WUDFW�RI�WKH�DOJDH�ZLWK�VLOYHU�QLWUDWH��&KDUDFWHUL]DWLRQ�ZDV�FRQGXFWHG�WKURXJK�
YDULRXV� WHFKQLTXHV�� LQFOXGLQJ�89�9LV� VSHFWURVFRS\��'\QDPLF�/LJKW�6FDWWHULQJ� �'/6���=HWD�
SRWHQWLDO� DQDO\VLV�� 6FDQQLQJ� (OHFWURQ�0LFURVFRS\� �6(0��� (QHUJ\�'LVSHUVLYH�;�UD\� �(';��
DQDO\VLV�� ;�UD\� 'LIIUDFWLRQ� �;5'��� )RXULHU� 7UDQVIRUP� ,QIUDUHG� 6SHFWURVFRS\� �)7,5��� DQG�
5DPDQ� VSHFWURVFRS\�� 7KH� FRORXU� VKLIW� IURP�SDOH� \HOORZ� WR� UHGGLVK�EURZQ�ZLWKLQ� ��� KRXUV�
FRQILUPHG� QDQRSDUWLFOH� IRUPDWLRQ�� 89�9LV� VSHFWURSKRWRPHWU\� UHYHDOHG� D� SHDN� DW� ���� QP��
LQGLFDWLQJ�WKH�SUHVHQFH�RI�$J13V��'/6�DQDO\VLV�GHWHUPLQHG�DQ�DYHUDJH�VL]H�RI�������QP��ZLWK�
D�]HWD�SRWHQWLDO�RI�������P9��VLJQLI\LQJ�VWDELOLW\��6(0�LPDJHV�VKRZHG�VSKHULFDO�QDQRSDUWLFOHV�
ZLWK�VPRRWK�VXUIDFHV��ZKLOH�(';�DQDO\VLV�FRQILUPHG�������VLOYHU�FRQWHQW�E\�ZHLJKW��;5'�
DQDO\VLV� LQGLFDWHG� D� IDFH�FHQWHUHG� FXELF� VWUXFWXUH�� DQG� )7,5� DQG�5DPDQ� VSHFWUD� LGHQWLILHG�
SURWHLQV�� SKHQROLF� FRPSRXQGV�� DQG� DPLQHV� DV� FDSSLQJ� DJHQWV�� 7KH� V\QWKHVL]HG� $J13V�
GHPRQVWUDWHG� VLJQLILFDQW� DQWLPLFURELDO� HIIHFWV� DJDLQVW� 6WDSK\ORFRFFXV� DXUHXV ������������
PP���(VFKHULFKLD�FROL ������������PP���$VSHUJLOOXV�QLJHU ������������PP���DQG�&DQGLGD�
DOELFDQV ������������ PP��� RXWSHUIRUPLQJ� WKH� FUXGH� H[WUDFW� RI� 3DGLQD� FRPPHUVRQLL� 7KH�
DQWLPLFURELDO�SRWHQWLDO�RI�VLOYHU�QDQRSDUWLFOHV�V\QWKHVL]HG�XVLQJ�3DGLQD�FRPPHUVRQLL DJDLQVW�
EDFWHULDO�VWUDLQV�6WDSK\ORFRFFXV�DXUHXV ������������PP���(VFKHULFKLD�FROL ������������PP���
DQG�IXQJDO�VWUDLQV�$VSHUJLOOXV�QLJHU ������������PP��DQG�&DQGLGD�DOELFDQV�������������PP��
ZDV�JUHDWHU�WKDQ�WKDW�RI�WKH�FUXGH�H[WUDFW�RI�3DGLQD�FRPPHUVRQLL �6��DXUHXV  ������������PP��
(��FROL ����������PP��$��QLJHU ����������PP��&��DOELFDQV ����������PP��7KHVH�ILQGLQJV�
VXJJHVW�WKDW�$J13V�V\QWKHVL]HG�WKURXJK�JUHHQ�PHWKRGV�RIIHU�D�SURPLVLQJ�VWUDWHJ\�IRU�WUHDWLQJ�
EDFWHULDO�DQG�IXQJDO�LQIHFWLRQV�

.H\ZRUGV� 6LOYHU� QDQRSDUWLFOHV�� 3DGLQD� FRPPHUVRQLL�� $QWLPLFURELDO�� *UHHQ� V\QWKHVLV��
&KDUDFWHUL]DWLRQ


