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&DQGLGD�DOELFDQV LV�UHVLVWDQW�WR�VHYHUDO�LQGLYLGXDO�DQWLIXQJDO�DQWLELRWLFV��WKHUH�LV�D�UHTXLUHPHQW�WR�

LGHQWLI\� RWKHU� DQWLPLFURELDO� SURWHLQV� RU� SHSWLGHV� OLNH� LQKLELWRU\� VXEVWDQFHV�� ,Q� WKLV� WKHVLV�� ZH�

DWWHPSWHG�WR�GHYHORS�D�VHOHFWLRQ�FULWHULRQ�± EDVHG�RQ�FRPELQDWRULDO�DSSURDFK�RI�RQH�IDFWRU�DW�D�

WLPH��2)$7��DQG�7DJXFKL�'2(�RUWKRJRQDO�DUUD\�PHWKRGV�± IRU�SRWHQWLDO�DQWLIXQJDO�FRPSRXQG�

DV�ZHOO�DV�DQWLWXPRU�FRPSRXQGV�SURGXFWLRQ�IURP�$VSHUJLOOXV�JLJDQWHXV�07&&��������

,Q�FKDSWHU����ZH�GHPRQVWUDWHG�WKH�YDULDWLRQV�RI�DQWLIXQJDO�SURWHLQ��DIS��LQ�FHOOV�LQGXFHG�

E\� D� WUHDWPHQW�� FRUUHODWHG� WR� WKH�PHFKDQLVP� RI� DFWLRQ� DQG� FKDUDFWHUL]DWLRQ�� )XQJDO� LQIHFWLRQV�

ZLWK�HPHUJLQJ�WKUHDWV�RI�FDQGLGLDVLV�ZHUH�ZHOO�GHVFULEHG��$QWLIXQJDO�V\QWKHWLF�GUXJV�EHORQJ�WR���

GLVWLQFW�FODVVHV��(DFK�FODVV�LV�FKDUDFWHUL]HG�E\�D�XQLTXH�PRGH�RI�DFWLRQ��'UXJV�NQRZQ�WR�LQGXFH�

YDULRXV�W\SHV�RI�PHWDEROLF�GLVWXUEDQFHV�DV�ZHOO�DV�F\WRWR[LFLW\�ZHUH�ZHOO�GHVFULEHG�

&KDSWHU���JHQHUDOL]HG�WKH�FODVVLILFDWLRQ�DQG�VRXUFHV�RI�DQWLIXQJDO�SURWHLQ�ZLWK� LQ�VLOLFR

VWXG\�� 0,&V� REVHUYDWLRQ�� 0ROHFXODU� FKDUDFWHUL]DWLRQ�� IXQFWLRQDO� PHFKDQLVP� DQG� UDQJH� RI�

RUJDQLVP�LPSDFW��

&KDSWHU� �� LQGLFDWHG� WKH� PDWHULDOV� DQG� PHWKRGV� RI� DQWLIXQJDO� SURWHLQ� ELRV\QWKHVLV��

LVRODWLRQ� DQG� SXULILFDWLRQ� RI� SURWHLQ�� PROHFXODU� FKDUDFWHUL]DWLRQ�� SHSWLGH� PDVV� ILQJHU� SULQWLQJ�

DVVRFLDWHG�ZLWK�0$6&27�DQDO\VLV�DQG�LQ�VLOLFR�LQYHVWLJDWLRQ�

&KDSWHU� �� JHQHUDOL]HG� WKH� UHVXOWV� RQ� DIS� ELRV\QWKHVLV� ZKLFK� VKRZHG� 2)$7� YDULDWLRQV�

LQGXFHG�E\�SUHOLPLQDU\�VFUHHQLQJ�RI�PRVW�LQIOXHQWLDO�IDFWRUV��FXOWXUH�S+��WHPSHUDWXUH��VODQW�DJH��

LQRFXOXP� YROXPH�� DJLWDWLRQ� DQG� &�1�� .��&D���� 0J���1D�� UDWLR�� � FRXOG� EH� UHODWHG� WR� WKH�

VXEPHUJHG�IHUPHQWDWLRQ�RI�$VSHUJLOOXV�JLJDQWHXV 07&&��������
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6HFRQG��ZH�FRPSDUHG� WKHVH� IDFWRUV� DPRQJ�EDVDO�PHGLD�XVLQJ�YDULRXV�7DJXFKL� VWDWLVWLFDO�'2(�

RUWKRJRQDO� DUUD\ DQG� GHYHORSHG� D� PRGLILHG� ORJLVWLF� PRGHO� EDVHG� RQ� PDFURVFRSLF� DQG�

PLFURVFRSLF� VWXG\��7KLUG��ZH� DWWHPSWHG� WR� LVRODWH� DQG�SXULI\� DQWLIXQJDO� SURWHLQ� EDVHG� RQ� SXUH�

DPPRQLXP�VXOSKDWH�IUDFWLRQDWLRQ�IROORZHG�E\�LRQ�H[FKDQJH�DQG�JHO�FKURPDWRJUDSK\��)RXUWK��ZH�

DWWHPSWHG�WR�LQWHUSUHW�LQ�YLWUR DVVD\�DQG�PLQLPXP�LQKLELWRU\�FRQFHQWUDWLRQ��0,&��GHWHUPLQDWLRQ��

:H� DOVR� LQYHVWLJDWHG� LQ� YLWUR� DQWLELRILOP� DFWLYLW\� XVLQJ� YDULRXV�PLFURVFRSLF� WHFKQLTXHV�

YL]��� FRQIRFDO�PLFURVFRS\�� VFDQQLQJ� HOHFWURQ�PLFURVFRS\� �6(0�� DQG� DWRPLF� IRUFH�PLFURVFRS\�

�$)0��� LQ� RUGHU� WR� HYDOXDWH� XOWUDVWUXFWXUDO� FKDQJHV� WR� LQWHUSUHW� ZKHWKHU� WKH� XOWUDVWUXFWXUDO�

YDULDWLRQV�GXH�WR�WKH�WUHDWPHQW�FRXOG�UHIOHFW�WKH�PRGLILFDWLRQ�LQ�WKH�FHOO�LQGXFHG�E\�WKH�DQWLIXQJDO�

SURWHLQ�

:H�DWWHPSWHG�WR�REWDLQ�PRUH�SUHFLVH�LQIRUPDWLRQ�DERXW�PROHFXODU�FKDUDFWHUL]DWLRQ�XVLQJ�

6'6�3$*(��(6,�06��$75�)7,5� DQG�0$/',�72)��7KH� FRPSDULVRQ� RI� VHTXHQFH� RI� SHSWLGHV�

PDWFKHG� ZLWK� SRWHQWLDO� SHSWLGH� FDQGLGDWH� LQ� DQWLIXQJDO� SURWHLQ� ZRXOG� HYLGHQFH� VHTXHQFH�

FRYHUDJH�WKDW�UHYHDOHG�D�SDUWLDO�VHTXHQFH�RI�WKH�H[DPLQHG�SURWHLQ�

:H� LQYHVWLJDWHG� LQ�VLOLFR VWXG\�RI� DQWLIXQJDO�SURWHLQ� WR� LGHQWLI\� F\VWHLQHV�ERQGLQJ�VWDWH

YDULDWLRQV� ZLWK WKH� SRVVLELOLW\� RI� GLVXOILGH� EULGJHV�� K\GURSDWK\� YDOXH� RI� SURWHLQ�� DPLQR� DFLG�

FRPSRVLWLRQ��

)XUWKHU�VWXG\� LV�GHILQLWHO\�QHHGHG� WR�XQGHUVWDQG�SURSHU� IXQFWLRQDO�PHFKDQLVP��UDQJH�RI�

RUJDQLVP� LPSDFW� VR� WKDW� FRXOG� EH� XWLOL]HG� DV� D� VDIH� IXQJLFLGH� DQG� DGGLWLRQDOO\�� JHQHWLF�

HQJLQHHULQJ� RI� $VSHUJLOOXV� JLJDQWHXV 07&&� ����� FRXOG� JHQHUDWH� VWUDLQ� ZLWK� HQKDQFHG�

H[SUHVVLRQ�WR�FXUE�PDMRU�SURGXFWLRQ�FRVW�DQG�WHFKQLFDO�KXUGOH�LQ�WKH�SXULILFDWLRQ�RI�WKH�SURGXFW�


