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5HFHLYHG�'HFHPEHU���������
$� JURXS� RI� FRPSRXQGV� LV� GHVFULEHG� FRQWDLQLQJ� WZR� FRQQHFWHG� VWUXFWXUH� IUDJPHQWV� LQ

PROHFXOHV�� WKH�FKHODWLQJ���K\GUR[\TXLQROLQH�DQG�IOXRUHVFHQW�DU\O���S\UD]ROLQH��6XFK�FRP�
SRXQGV�PD\�EH�RI�JRRG�SURVSHFWV�LQ�FKHPLFDO�DQDO\VLV�DV�ZHOO�DV�LQ�PHGLFDO�DQG�ELRORJLFDO
ILHOG��7KH�VWXG\�RI�DEVRUSWLRQ�DQG�IOXRUHVFHQFH�VSHFWUD�RI�WKH�LQLWLDO�FRPSRXQGV�DQG�WKHLU
FRPSOH[HV� ZLWK� PHWDO� LRQV� KDYH� VKRZQ� D� KLJK� VHQVLWLYLW\� RI� WKH� VSHFWUD� WR� FRPSOH[LQJ
SURFHVV��WKXV�VXJJHVWLQJ�WKHLU�SRWHQWLDO�DV�FKHODWLQJ�DJHQWV�
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��+\GUR[\TXLQROLQH�GHULYDWLYHV�DUH�NQRZQ
WR�EH�HIILFLHQW�FRPSOH[LQJ�DJHQWV�RI�FKHODWLQJ
W\SH�>�@�WKDW�SURYLGH�D�KLJK�VWDELOLW\�RI�WKHLU
FRPSOH[HV�ZLWK�PHWDO� LRQV����K\GUR[\TXLQR�
OLQH��+4��DEVRUEV�OLJKW�LQ�WKH�89�UHJLRQ��WKDW
LV�ZK\�WKH�FRPSOH[�IRUPDWLRQ�LV�QRW�VXLWDEOH
WR�GHWHFW�XVLQJ�RSWLFDO�PHWKRGV��7KHUHIRUH��LW
ZRXOG� EH� RI� LQWHUHVW� WR� GHYHORS� QRYHO� PHWDO
LQGLFDWLQJ� UHDJHQWV� E\� FRPELQLQJ� LQ� D� VLQJOH
PROHFXOH� WKH� FKHODWLQJ� +4� IUDJPHQW� DQG
GLDU\O���S\UD]ROLQH�RQH��WKH�ODWWHU�EHLQJ�FKDU�
DFWHUL]HG�E\�KLJK�IOXRUHVFHQFH�FKDUDFWHULVWLFV
>�@�� 7KH� GHULYDWLYHV� RI� ERWK� KHWHURF\FOLF� V\V�
WHPV�DUH�NQRZQ�WR�H[KLELW��KLJK�SK\VLRORJLFDO
DFWLYLW\� >�������@�� WKXV�� WKH� QRYHO� V\VWHPV
PLJKW�EH�RI�SURPLVH�ERWK�LQ�FKHPLFDO�DQDO\VLV
DQG�LQ�PHGLFDO�DQG�ELRORJLFDO�ILHOGV�

7KHUH� DUH� RQO\� WKUHH� FRPSRXQGV� IURP
WKH�JURXS�RI�LQWHUHVW�DUH�PHQWLRQHG�LQ�OLW�
HUDWXUH�>�@��:H�KDYH�V\QWKHVL]HG�WKH�FRP�
SRXQGV� �D�K� DQG� �D�K� SURFHHGLQJ� IURP
��K\GUR[\TXLQROLQH� DQDORJV� RI� FKDOFRQH� >�@

XVLQJ� WKH� VWDQGDUG� SURFHGXUHV� IRU� S\UD]ROL�
QHV� >�@�� 7KH� FRPSRVLWLRQ� DQG� VWUXFWXUHV� RI
WKH� FRPSRXQGV� KDYH� EHHQ� FRQILUPHG� XVLQJ
HOHPHQWDO� DQDO\VLV�� ,5�� �+� 105�� DQG� HOHF�
WURQ�VSHFWURVFRS\����

7KH� �D�K� GHULYDWLYHV� DEVRUE� OLJKW� IURP
QHDU� 89� UHJLRQ� ����Ü���� QP��� ZKLOH� WKH
�D�K� VHULHV� LV� FKDUDFWHUL]HG� E\� D� ORQJHU�
ZDYHOHQJWK� DEVRUSWLRQ� LQ� YLVLEOH� UDQJH
����Ü����QP���:RUWK�RI� DWWHQWLRQ� LV� D� ORZ
IOXRUHVFHQFH�HIILFLHQF\�RI�ERWK�VHULHV�XQGHU
VWXG\��WKDW�LV�DW\SLFDO�RI���S\UD]ROLQHV�DV�D
ZKROH��3HUKDSV�VXFK�D�EHKDYLRU�RI�WKH��D�K
FRPSRXQGV�PD\� EH� FDXVHG� E\� D� VSHFLILF� LQ�
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WUDPROHFXODU�TXHQFKLQJ�RI� IOXRUHVFHQFH�GXH
WR� WKH� DFFHSWRU� LQ� WKH� �� SRVLWLRQ� RI� S\UD�
]ROLQH� ULQJ� >����@� RU� E\� WKH� SRVVLEOH� LQWUD�
PROHFXODU� SURWRQ� WUDQVIHU� LQ� �D�K� WKDW� LV
RIWHQ� DFFRPSDQLHG� E\� QRQUDGLDWLYH� GLVVLSD�
WLRQ�RI�WKH�HOHFWURQ�H[FLWDWLRQ�HQHUJ\�>��@�

7KH�FRPSRXQGV�RI�ERWK�JURXSV�KDYH�EHHQ
IRXQG�WR�EH�HIILFLHQW�FRPSOH[LQJ�DJHQWV�IRU
SRO\YDOHQW� PHWDOV�� 6R� PDJQHVLXP� DQG� FDO�
FLXP�FRPSOH[HV�RI��D�K�DQG��D�K�ZHUH�SUH�
FLSLWDWHG� IURP� HWKDQRO�ZDWHU� PHGLXP
�ZKHUH� WKH�PHDVXUHPHQWV�ZHUH� FDUULHG� RXW�
VR�IDVWO\�DQG�FRPSOHWHO\��WKDW�LW�ZDV�LPSRV�
VLEOH� WR� GHWHUPLQH� WKHLU� RSWLFDO� FKDUDF�
WHULVWLFV��7KH�FKHODWLRQ�RI�]LQF�LRQV�ZDV�DF�
FRPSDQLHG� E\� D� VPDOO� VKLIW� RI� WKH� DEVRUS�
WLRQ�DQG�IOXRUHVFHQFH�VSHFWUD�WKDW�ZDV�PRUH
SURQRXQFHG�IRU�WKH��D�K�FRPSRXQGV�

7KH� FRPSOH[LQJ� SURSHUWLHV� RI� WKH� �D�K
FRPSRXQGV� DUH�PRVW� SURQRXQFHG� ZKHQ� DOX�
PLQXP�LRQV�DUH�FRPSOH[HG��7KH�EDWKRFKURPLF
HIIHFW�DPRXQWV���Ü���QP�LQ�WKLV�FDVH�DQG�WKH
EDWKRIOXRULF� RQH� ���� QP� �VHH� )LJ���� WKH� IOXR�
UHVFHQFH�LQWHQVLW\�EHLQJ�LQFUHDVHG�DSSUHFLDEO\�
7KHVH�UHVXOWV�VKRZ�D�SRWHQWLDO�IRU�XVH�RI�VLPL�
ODU� S\UD]ROLQH�K\GUR[\TXLQROLQH� V\VWHPV� DOVR
LQ� HOHFWUROXPLQHVFHQFH� OLJKW� VRXUFHV� WKDW� DUH
XQGHU�D�UDWKHU�JUHDW�LQWHUHVW�LQ�WKH�ODVW�GHFDGH
>��@�� ,Q� FRQWUDVW� WR� WKH� �� VHULHV�� S\UD]ROLQHV
�D�K�GR�QRW�H[KLELW�DQ\�VXEVWDQWLDO�FKDQJHV�LQ
WKH�VSHFWUD�ZKHQ�DOXPLQXP�FKORULGH�LV�DGGHG�
7KLV�IDFW�FRXOG�EH�FRQQHFWHG�ZLWK�WKH�DEVHQFH
RI� FRQMXJDWLRQ� EHWZHHQ� WKH� FKURPRSKRUH� DQG
FRPSOH[LQJ�IUDJPHQW�LQ�WKHLU�PROHFXOHV�

7KXV��FRPELQDWLRQ�RI�D�IOXRURSKRUH�IUDJ�
PHQW� �����GLDU\O���S\UD]ROLQH�� ZLWK� D� FRP�
SOH[LQJ�FHQWHU� ���K\GUR[\TXLQROLQH�� LQ�D� VLQ�
JOH�PROHFXOH�UHVXOWV�LQ�IRUPDWLRQ�RI�HIILFLHQW
VHQVRU� V\VWHPV� VHQVLWLYH� WR� SRO\YDOHQW�PHWDO
LRQV�� 7KH� GHWDLOHG� TXDQWLWDWLYH� VWXG\� RI� WKH
FRPSOH[LQJ�SK\VLFDO�FKHPLVWU\�IRU�FRPSRXQGV
�D�K�DQG��D�K�ZLOO�EH�GHVFULEHG�ODWHU�RQ�
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)LJ�� 1RUPDOL]HG� DEVRUSWLRQ� DQG� IOXRUHVFHQFH
VSHFWUD�RI��J�LQ�HWKDQRO��VROLG�OLQH��DQG�RI��J�LQ
HWKDQRO�ZLWK�$O&O��DGGLWLYH��GDVKHG�OLQH��
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