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+\GHUDEDG� IURP�0DUFK-0D\�������3DWLHQWV�ZLWK�/DFWDWLRQDO�EUHDVW�DEVFHVV�GLDJQRVHG�RQ� WKH�EDVLV�RI�
KLVWRU\�� FOLQLFDO� H[DPLQDWLRQ�DQG� IXUWKHU�FRQILUPHG�RQ�XOWUDVRXQG�ZHUH�HQUROOHG� LQ� WKH� VWXG\��3DWLHQWV�
SUHVHQWHG�ZLWK�DOUHDG\�EXUVW�DEVFHVV�RU�UHFXUUHQW�DEVFHVV�ZHUH�QRW�LQFOXGHG�LQ�WKH�VWXG\��(YHU\�SDWLHQW�
ZDV� VXEPLWWHG� IRU� XOWUDVRXQG� JXLGHG� SHU� FXWDQHRXV� QHHGOH� DVSLUDWLRQ�� )DLOXUH� RI� SURFHGXUH� ZDV�
FRQVLGHUHG� RQ� WKH� EDVLV� RI� SHUVLVWHQFH� RI� FOLQLFDO� IHDWXUHV� DQG� XOWUDVRXQG� HYLGHQFH� RI� UHVLGXDO�
FROOHFWLRQ� DIWHU� WKUHH� DWWHPSWV� RI� DVSLUDWLRQ�� 7KH� SDWLHQWV�ZHUH� RIIHUHG� LQFLVLRQ� DQG� GUDLQDJH� DV� QH[W�
WUHDWPHQW�PRGDOLW\��'DWD�ZDV�DQDO\]HG�RQ�6366�YHUVLRQ�����5HVXOWV�ZHUH�DQDO\]HG�IRU�PHDQ��IUHTXHQF\�
DQG�SHUFHQWDJH� 
5(68/76��$�WRWDO�RI����SDWLHQWV�ZLWK�EUHDVW�DEVFHVV�ZHUH�LQFOXGHG��7KH�PHDQ�DJH�ZDV������������\HDUV��
2XW�RI����ODFWDWLQJ�ZRPHQ�������������DEVFHVVHV�ZHUH�WUHDWHG�ZLWK�D�FRPELQDWLRQ�RI�XOWUDVRXQG�JXLGHG�
SHUFXWDQHRXV�DVSLUDWLRQ�DQG�RUDO�DQWLELRWLFV��(LJKWHHQ�SDWLHQWV���������GLG�QRW�UHVSRQG�HYHQ�DIWHU�WKUHH�
DWWHPSWV�RI�DVSLUDWLRQ�DQG�VXEPLWWHG�IRU� LQFLVLRQ�DQG�GUDLQDJH��&UDFNHG�QLSSOHV�ZHUH�REVHUYHG�DV�WKH�
SUHGLVSRVLQJ� IDFWRU� IRU� GHYHORSPHQW� RI� DEVFHVV� LQ� �������� SDWLHQWV�� ��� SDWLHQWV� ������ ZHUH� DEOH� WR�
FRQWLQXH�EUHDVW�IHHGLQJ�IURP�ERWK�VLGHV� 
&21&/86,21�� 8OWUDVRXQG� JXLGHG� QHHGOH� DVSLUDWLRQ� VKRXOG� EH� XVHG� DV� LQLWLDO� WUHDWPHQW� PRGDOLW\� LQ�
ODFWDWLRQDO�EUHDVW�DEVFHVV�HVSHFLDOO\�IRU�SDWLHQWV�ZKR�SUHVHQW�HDUO\�ZLWK�VPDOO�DEVFHVV� 
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%UHDVW� LQIHFWLRQV� DUH� FRPPRQ� SUREOHPV� LQ� ODFWDWLQJ�
ZRPHQ� ZKLFK� UDQJHV� IURP� PDVWLWLV� WR� DEVFHVV�
IRUPDWLRQ��/DFWDWLRQDO�EUHDVW�DEVFHVV�LV�GHILQHG�DV�WKH�
FROOHFWLRQ� RI� VHSWLF� IOXLG� WKDW� GHYHORSV� LQWR� WKH�
PDPPDU\�JODQGV�GXULQJ�WKH�SHULRG�RI�ODFWDWLRQ��%UHDVW�
DEVFHVV�LV�D�VHTXHOD�RI�PDVWLWLV�LI�QRW�WUHDWHG�RQ�WLPH���
$ERXW� ��� WR� ���� ODFWDWLQJ� ZRPHQ� DUH� DW� ULVN� RI�
GHYHORSLQJ�PDVWLWLV��DQG�DERXW������WR�����RI�SDWLHQW�
ZLWK� PDVWLWLV� GHYHORS� EUHDVW� DEVFHVV��� ���� RI�
DEVFHVVHV� GHYHORS� ZLWKLQ� �� PRQWKV� LQ� SULPLSDURXV�
ZRPHQ�EHFDXVH�RI�IDXOW\�EUHDVW�IHHGLQJ�WHFKQLTXHV�� 
$OWKRXJK� WKH� H[DFW� HWLRORJ\� RI� EUHDVW� DEVFHVV� LV� QRW�
NQRZQ�� EXW�PD\� EH� EHFDXVH� RI� LPSURSHU� DWWDFKPHQW�
EHWZHHQ� EDE\¶V� PRXWK� DQG� EUHDVW�� UHVXOWLQJ� LQ� WKH�
EUHDFK�LQ�WKH�VNLQ�RI�QLSSOH�DQG�DUHROD��7KURXJK�WKHVH�
XOFHUV� WKH� RUJDQLVPV� JDLQ� HQWU\� WR� WKH� EUHDVW�
VXEVWDQFHV�� ,I� WKH� EUHDVW� LV� QRW� HPSWLHG� SURSHUO\��
ODFWRVH� ULFK� PLON� SURYLGHV� D� FXOWXUH� PHGLXP� IRU� WKH�
EDFWHULD� WKDW� LV� LQWURGXFHG� WKURXJK� WKH� WHUPLQDO� GXFWV�
RI�WKH�QLSSOH�UHVXOWV�LQ�PDVWLWLV�DQG�DEVFHVV�IRUPDWLRQ�
-��� 2WKHU� ULVN� IDFWRUV� IRU� WKH� GHYHORSPHQW� RI� EUHDVW�

DEVFHVV� DUH� DGYDQFHG� PDWHUQDO� DJH�� SURORQJ�
SUHJQDQF\�� SRRU� SHUVRQDO� K\JLHQH�� SRRU� VXFNLQJ��
UHGXFHG�QXPEHU�RI�IHHGV��LQIHFWLRQ�LQ�WKH�RUDO�FDYLW\�RI�
EDE\�� LQIHFWHG� SRVW� WUDXPDWLF� KHPDWRPD��VPRNLQJ��
REHVLW\� DQG� SUHVHQFH� RI� QLSSOH� ULQJ����� ,QDGHTXDWH�
VOHHS�DQG�VWUHVV�LV�RQH�RI�WKH�FRQWULEXWLQJ�IDFWRUV�LQ�D�
ODFWDWLQJ�PRWKHU�� 
6WDSK\ORFRFFXV�DXUHXV�LV�WKH�PRVW�IUHTXHQW�FDXVDWLYH�
SDWKRJHQ� EXW� LQ� VRPH� FDVHV� VWDSK\ORFRFFXV�
HSLGHUPLGLV� DQG� VWUHSWRFRFFXV� VSHFLHV� DUH� IRXQG� RQ�
FXOWXUH� PHGLD�-���� $OWKRXJK� WKH� EDFWHULD� PD\� EH�
SUHVHQW� LQ� WKH� PLON� EXW� FRQWLQXH� IHHGLQJ� IURP� ERWK�
VLGHV� LV�VWLOO� VDIH� IRU� WKH�EDE\�EHFDXVH�PRWKHU¶V�PLON�
FRQWDLQV� DQWLERGLHV� ZKLFK� SURYLGH� LPPXQRORJLFDO�
SURWHFWLRQ�WR�EDE\��� 
3DWLHQW� XVXDOO\� SUHVHQWV� ZLWK� SDLQIXO� VZHOOLQJ�� IHYHU�
ZLWK�ULJRUV�	�PDODLVH��&OLQLFDO�H[DPLQDWLRQ�PD\�UHYHDO�
FUDFNHG� QLSSOHV�� HU\WKHPD�� HGHPD�� DQG� WHQGHU�
VZHOOLQJ�ZLWK�RU�ZLWKRXW�SDOSDEOH�D[LOODU\�O\PSK�QRGHV��
6RPHWLPHV� SDWLHQW� SUHVHQW� ZLWK� SDLQOHVV� IOXFWXDWLQJ�
VZHOOLQJ� EHFDXVH� RI� PXOWLSOH� FRXUVHV� RI� DQWLELRWLFV�
SUHVFULEHG�E\�JHQHUDO�SUDFWLWLRQHUV��6NLQ�QHFURVLV�DQG�
VSRQWDQHRXV� EXUVW� DEVFHVV� LV� D� IHDWXUH� RI� GHOD\HG�
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SUHVHQWDWLRQ�� $OWKRXJK� LW� LV� D� FOLQLFDO� GLDJQRVLV� EXW�
XOWUDVRQRJUDSK\� LV� WKH� UHFRPPHQGHG� LQYHVWLJDWLRQ�
SULRU�WR�RIIHU�DQ\�WUHDWPHQW�LQ�WKH�HPHUJHQF\�VHWWLQJ� 
)RU� WKH� SDVW� IHZ� GHFDGHV� WUHDWPHQW� PRGDOLWLHV� DUH�
EHLQJ� XVHG� WR� WUHDW� EUHDVW� DEVFHVV� VXFK� DV� SHU�
FXWDQHRXV� QHHGOH� DVSLUDWLRQ� ZLWK� RU� ZLWKRXW�
XOWUDVRXQG� JXLGDQFH������� XOWUDVRXQG-JXLGHG�
SHUFXWDQHRXV� SLJWDLO� FDWKHWHU� GUDLQDJH�� PDPPRWRPH�
ELRSV\� V\VWHP��� YDFXXP� DVVLVWHG� ELRSV\��� DQG�
LQFLVLRQ� 	� GUDLQDJH�� &RQYHQWLRQDO� RSHQ� VXUJLFDO�
GUDLQDJH� LV� D� JROG� VWDQGDUG� SURFHGXUH� LQ� WKH�
PDQDJHPHQW�RI�ODFWDWLRQDO�EUHDVW�DEVFHVV�EHFDXVH�DOO�
ORFXOL� DUH� EURNHQ� GRZQ� ZLWK� ORZ� ULVN� RI� UHFXUUHQFH��
+RZHYHU�� SDWLHQWV� QHHG� KRVSLWDO� DGPLVVLRQ�� UHTXLUH�
JHQHUDO�DQHVWKHVLD��GDLO\�GUHVVLQJ�ZLWK�SRRU�FRVPHWLF�
RXWFRPH���� 7KHUH� DUH� FKDQFHV� RI� GDPDJH� WR� PDMRU�
ODFWLIHURXV� GXFW� UHVXOWLQJ� LQ� PDPPDU\� ILVWXOD�� 7KH�
RWKHU�SUREOHP�DVVRFLDWHG�ZLWK�RSHQ�VXUJLFDO�GUDLQDJH�
LV� SDWLHQW¶V� UHIXVDO� IRU� EUHDVW� IHHGLQJ� KHU� EDE\�
EHFDXVH� RI� SDLQ� DQG� VWURQJ� EHOLHI� RI� WUDQVIHU� RI�
LQIHFWLRQ�WR�EDE\� 
5HFHQW� UHVHDUFK� VWXGLHV� UHSRUWHG� WKDW� EUHDVW�
DEVFHVVHV� FDQ� EH� WUHDWHG� E\� XOWUDVRXQG-JXLGHG�
QHHGOH�DVSLUDWLRQ��:LWK�WKH�KHOS�RI�XOWUDVRXQG��PXOWLSOH�
DQG� OREXODWHG� DEVFHVVHV� FDQ� EH� GUDLQHG� FRPSOHWHO\�
ZLWK� YHU\� ORZ� ULVN� RI� UHFXUUHQFH������� 8OWUDVRXQG�
DVVLVWHG� QHHGOH� DVSLUDWLRQ� LV� D� OHDVW� LQYDVLYH�
RXWSDWLHQW� �23'�� WUHDWPHQW� ZLWK� H[FHOOHQW� FRVPHWLF�
RXWFRPHV� 
3HUFXWDQHRXV� QHHGOH� DVSLUDWLRQ� FDQ� EH� UHSHDWHG� �-��
WLPHV� ZLWK� PLQLPXP� PRUELGLW\�� +RZHYHU� XOWUDVRXQG�
JXLGHG� QHHGOH� DVSLUDWLRQ� KDV� VRPH� OLPLWDWLRQV� IRU�
ODUJH� DEVFHVV� RU� DEVFHVVHV� ZLWK� WKLFN� PDWHULDO���
3DWLHQW� PD\� QHHG� LQFLVLRQ� DQG� GUDLQDJH�� LI� GRHV� QRW�
UHVSRQG�DIWHU�WZR�WR�WKUHH�VHVVLRQV�RI�DVSLUDWLRQ�� 
7KH� DLP� RI� RXU� VWXG\� LV� WR� HYDOXDWH� WKH� FOLQLFDO�
RXWFRPH� RI� XOWUDVRXQG� JXLGHG� SHUFXWDQHRXV� QHHGOH�
DVSLUDWLRQ� LQ� ODFWDWLRQDO� EUHDVW� DEVFHVV� LQ� WHUPV� RI�
FRPSOHWH� UHVROXWLRQ� RI� DEVFHVV�� QHHG� RI� LQFLVLRQ� 	�
GUDLQDJH�DQG�XQLQWHUUXSWHG�EUHDVW�IHHGLQJ� 
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7KLV�GHVFULSWLYH� FURVV-VHFWLRQDO� VWXG\�ZDV�SHUIRUPHG�
DW�/LDTXDW�8QLYHUVLW\�+RVSLWDO�+\GHUDEDG� IURP�0DUFK�
WR� 0D\� ������ $SSURYDO� ZDV� WDNHQ� IURP� LQVWLWXWLRQDO�
UHVHDUFK� DQG� HWKLFDO� FRPPLWWHH�� 3DWLHQWV� ZLWK�
/DFWDWLRQDO�EUHDVW�DEVFHVV�GLDJQRVHG�RQ�WKH�EDVLV�RI�
KLVWRU\�DQG�FOLQLFDO�H[DPLQDWLRQ�DQG�IXUWKHU�FRQILUPHG�
RQ�XOWUDVRXQG�ZHUH�HQUROOHG�LQ�WKH�VWXG\��3DWLHQWV�ZKR�
SUHVHQWHG�ZLWK�DOUHDG\�EXUVW�DEVFHVV��UHFXUUHQW�EUHDVW�
DEVFHVV� DQG� QRQ� ODFWDWLRQDO� EUHDVW� DEVFHVV� ZHUH�
H[FOXGHG� IURP� WKH� VWXG\�� $OO� SDUWLFLSDQWV� ZHUH� ZHOO�
LQIRUPHG� UHJDUGLQJ� SXUSRVH�� SURFHGXUH� DQG� EHQHILWV�
RI� WUHDWPHQW� DQG� LQIRUPHG� DQG� ZULWWHQ� FRQVHQW� ZDV�
WDNHQ�� $� SUH-GHVLJQHG� SURIRUPD� ZDV� XVHG� IRU� GDWD�
FROOHFWLRQ�� 7KH� RXWFRPH� YDULDEOHV� DUH� FRPSOHWH�
UHVROXWLRQ� RI� DEVFHVV� DQG� FRQWLQXDWLRQ� RI� EUHDVW�
IHHGLQJ�� 

�$V�WKLV�ZDV�DQ�23'�SURFHGXUH��SDWLHQWV�ZHUH�EURXJKW�
GLUHFWO\�WR�WKH�UDGLRORJ\�GHSDUWPHQW��$IWHU�IROORZLQJ�WKH�
DVHSWLF� SURWRFRO�� WKH� RYHUO\LQJ� VNLQ� DGMDFHQW� WR� WKH�
DEVFHVV� ZDV� LQILOWUDWLRQ� ZLWK� ��� /LJQRFDLQH�� 8QGHU�
XOWUDVRXQG�JXLGDQFH���PO�GLVSRVDEOH�V\ULQJH�LQVHUWHG�
LQWR� WKH�DEVFHVV�FDYLW\��,QLWLDO�DVSLUDWHG�SXV�ZDV�VHQW�
IRU� FXOWXUH� DQG� VHQVLWLYLW\�� $VSLUDWLRQ� ZDV� FRQWLQXHG�
XQWLO� WKHUH� ZDV� QR� VLJQLILFDQW� UHVLGXDO� PDWHULDO�� $IWHU�
WKH�SURFHGXUH�� WKH�SDWLHQWV�ZHUH� VHQG� EDFN� WR�KRPH�
RQ� RUDO� DQWLELRWLFV�� 3DWLHQWV� ZHUH� PRWLYDWHG� WR�
FRQWLQXH� EUHDVW� IHHGLQJ� DV� VRRQ� DV� SRVVLEOH�� 2Q�
IRXUWK�GD\�RI�SURFHGXUH��WKH�IROORZ�XS�XOWUDVRXQG�ZDV�
GRQH��LI�UH-DVSLUDWLRQ�ZDV�QHHGHG�LW�ZDV�SHUIRUPHG�DW�
VDPH� YLVLW�� )DLOXUH� RI� SURFHGXUH� ZDV� FRQVLGHUHG� RQ�
WKH� EDVLV� RI� SHUVLVWHQFH� RI� FOLQLFDO� IHDWXUH� DQG�
XOWUDVRXQG� HYLGHQFH� RI� UHVLGXDO� FROOHFWLRQ� DIWHU� WKUHH�
DWWHPSWV� RI� DVSLUDWLRQ�� 7KH� SDWLHQWV� ZHUH� RIIHUHG�
LQFLVLRQ�DQG�GUDLQDJH�DV�WUHDWPHQW�PRGDOLW\� 
'DWD� ZDV� DQDO\]HG� XVLQJ� 6WDWLVWLFDO� 3DFNDJH� IRU�
6RFLDO�6FLHQFHV��6366�YHUVLRQ��������&KLFDJR�,OOLQRLV��
86$��� FRQWLQXRXV� YDULDEOHV� OLNH� DJH� DQG� VL]H� RI�
DEVFHVV� FDYLW\� ZHUH� PHDVXUHG� ZLWK� WKH� KHOS� RI�
XOWUDVRXQG� ZHUH� VXPPDUL]HG� E\�PHDQ�ZLWK� VWDQGDUG�
GHYLDWLRQ� RU� PHGLDQ� DQG� UDQJHV� ZKHQHYHU�
DSSURSULDWH�� &DWHJRULFDO� YDULDEOHV� VXFK� DV� SDULW\��
QXPEHU� RI� DVSLUDWLRQ�� FRQYHUVLRQ� WR� LQFLVLRQ� DQG�
GUDLQDJH��IHHGLQJ�VWDWXV�ZHUH�DQDO\]HG�DV�SURSRUWLRQV�
DQG� SHUFHQWDJHV�� � 6WUDWLILHG� DQDO\VLV�ZDV� GRQH�� �&KL�
6TXDUH� WHVW� ZDV� DSSOLHG� ZKHUH� DSSOLFDEOH� DQG�
SLYDOXHLOHVVLWKDQL�����ZDV�FRQVLGHUHG�VLJQLILFDQW� 
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2XU� VWXG\� FRPSULVHV� RI� ��� SDWLHQWV�� 7KH� PHDQ�
DJH�6'� RI� WKH� SDWLHQW� ZDV� ����������� \HDUV��
�'HPRJUDSKLF� IHDWXUHV� RI� VWXG\� SRSXODWLRQ� VKRZQ� LQ�
7DEOH�,�� 
2XW� RI� ��� ODFWDWLQJ� ZRPHQ�� ��� ��������� DEVFHVVHV�
ZHUH�WUHDWHG�ZLWK�D�FRPELQDWLRQ�RI�XOWUDVRXQG�JXLGHG�
SHUFXWDQHRXV� DVSLUDWLRQ� DQG� RUDO� DQWLELRWLFV�� ���
SDWLHQWV� ��������� GLG� QRW� UHVSRQG� HYHQ� DIWHU� WKUHH�
DWWHPSWV� RI� DVSLUDWLRQ� DQG� VXEPLWWHG� IRU� LQFLVLRQ� DQG�
GUDLQDJH�� 6XFFHVV� UDWH� RI� QHHGOH� DVSLUDWLRQ� LV�
LQYHUVHO\�SURSRUWLRQ�WR� WKH�VL]H�RI�DEVFHVV�FDYLW\�DQG�
GXUDWLRQ�RI�LOOQHVV��7DEOH�,,� 
7KH� SXV�&XOWXUH� DQG�6HQVLWLYLW\� �&�6�� UHSRUW� VKRZHG�
6WDSK\ORFRFFXV� DXUHXV� LQ� ��� SDWLHQWV� ��������� RWKHU�
RUJDQLVPV�LQ���SDWLHQWV��������DQG�QR�JURZWK�RQ�SXV�
&�6�LQ����SDWLHQWV���������� 
,Q� WKLV� VWXG\�� FUDFNHG� QLSSOHV� ZHUH� REVHUYHG� DV� WKH�
SUHGLVSRVLQJ� IDFWRU� IRU�GHYHORSPHQW�RI�DEVFHVV� LQ���
������SDWLHQWV��$OO�RI�WKHP�ZHUH�SULPLSDURXV� 
2XW� RI� ��� SDWLHQWV�� ��� SDWLHQWV� ZHUH� XQDEOH� WR�
FRQWLQXH� EUHDVW� IHHGLQJ�� ��SDWLHQWV�DIWHU� ,�'�� GHYHORS�
PDPPDU\� ILVWXOD�� ZKLFK� GRHV� QRW� UHVSRQG� RQ�
FRQVHUYDWLYH� WUHDWPHQW� DQG� UHTXLUH� FHVVDWLRQ� RI�
ODFWDWLRQ�� 7KH� UHPDLQLQJ� ��� SDWLHQWV� ZHUH� XQDEOH� WR�
FRQWLQXH�EUHDVW�IHHGLQJ�EHFDXVH�RI�SDLQ�LQ���SDWLHQWV��
KDUGHQLQJ�RI�QLSSOH�EUHDVW�WLVVXH�LQ���SDWLHQWV�DQG�IHDU�

2XWFRPH�RI�3HUFXWDQHRXV�1HHGOH�$VSLUDWLRQ 
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RI�WUDQVPLVVLRQ�RI�LQIHFWLRQ�WR�EDE\�LQ���SDWLHQWV�� 

7$%/(�,��'(02*5$3+,&�)($785(6�2)�7+(�
678'<�3238/$7,21��Q ��� 

',6&866,21� 

$� EUHDVW� DEVFHVV� LV� D� WURXEOHVRPH� SUREOHP� IRU� WKH�
ODFWDWLQJ� PRWKHU�� 7KH� FRQYHQWLRQDO� PHWKRG� RI�
WUHDWPHQW� RI� ODFWDWLRQDO� EUHDVW� DEVFHVV� LV� RSHQ�
VXUJLFDO� GUDLQDJH�� &XUUHQWO\� XOWUDVRXQG� JXLGHG�
DVSLUDWLRQ�RI�DEVFHVV�DV�WKH�ILUVW�OLQH�WUHDWPHQW�RSWLRQ�
XQGHU�FRYHU�RI�DQWLELRWLFV�VKRZQ�WKH�SURPLVLQJ�UHVXOWV��
,W� LV� HYLGHQW� WKDW� ZKHQ� FRPSDUHG� WR� RSHQ� VXUJLFDO�
GUDLQDJH�� SHUFXWDQHRXV� XOWUDVRXQG� JXLGHG� QHHGOH�
DVSLUDWLRQ� KDV� VXSHULRU� UHVXOWV�� 7KHUH� LV� QR� QHHG� RI�
KRVSLWDO� DGPLVVLRQ�� JHQHUDO� DQHVWKHVLD�� VXUJHU\� DQG�
SDLQIXO� SRVWRSHUDWLYH� GUHVVLQJV�� 7KH� GLVFRPIRUW� DIWHU�
DVSLUDWLRQ� LV� PLQLPDO� DQG� QR� DQ\� FKDQFH� RI�
WURXEOHVRPH�PLON� ILVWXOD� WKDW�RIWHQ� IROORZ� LQFLVLRQ�DQG�
GUDLQDJH� 
/LWHUDWXUH� UHYLHZ� ZDV� FDUULHG� RXW� E\� (ODLQH� /DP��
DFFRUGLQJ� WR� DXWKRU¶V� UHFRPPHQGDWLRQV�� QHHGOH�
DVSLUDWLRQ� HLWKHU� ZLWK� RU� ZLWKRXW� XOWUDVRXQG� JXLGDQFH�
VKRXOG� EH� HPSOR\HG� DV� ILUVW� OLQH� WUHDWPHQW� IRU� EUHDVW�
DEVFHVV����6DPH�REVHUYDWLRQV�ZHUH�VKDUHG�E\�.DPDO�
.DWDULD�� 
,Q�RXU�VWXG\��ZH�ZHUH�DEOH�WR�DFKLHYH�������FXUH�UDWH�
LQ�SHUFXWDQHRXV�XOWUDVRXQG�JXLGHG�QHHGOH�DVSLUDWLRQ��
7KH� VWXGLHV� FRQGXFWHG� E\� NDXVKDO��� UHSRUWHG� ����
FXUH� UDWH�� ,Q� &DWKHULQH¶V� VWXG\���� VXFFHVVLYH� UDWH� RI�
86� JXLGHG� SHUFXWDQHRXV� GUDLQDJH� LV� ���� HYHQ� IRU�
DEVFHVV� JUHDWHU� WKDQ� �FP�� � 6KHLNK��� UHSRUWHG� ����
VXFFHVVLYH� UDWH� RI� QHHGOH� DVSLUDWLRQ� ZLWKRXW� XWLOL]LQJ�
XOWUDVRXQG�IDFLOLW\��� 
,Q�SUHVHQW�VWXG\��RQ�8�6�WKH�VL]H�RI�WKH�FDYLW\�UDQJHV�
IURP� �-��FP�� ,Q� +RRN� *:��� VWXG\� WKH� VL]H� UDQJHG�
IURP���WR����FP�VKRZHG�WKH�VXFFHVV�UDWH�RI�������� 

&KDPSD�6XVKHO��1DLPDWXOODK�.DOKRUR��6KREKD�/X[PL��.KHQSDO�'DV��*KXODP�$NEDU�.KDVNKHOL��4DVLP�0DOODK 

��� 

9DULDEOHV )UHTXHQF\ 3HUFHQWDJH 

6LWH�RI�DEVFHVV 
5LJKW�EUHDVW 
/HIW�EUHDVW 
%LODWHUDO 

  
�� 
�� 
�� 

  
���� 
���� 
���� 

4XDGUDQWV�LQYROYHG 
8SSHU�RXWHU�TXDGUDQW 
8SSHU�LQQHU�TXDGUDQW 
ORZHU�RXWHU�TXDGUDQW 
ORZHU�LQQHU�TXDGUDQW 
VXE�UHWURDHURODU�FHQWUDO 
PRUH�WKDQ�RQH�TXDGUDQW 
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�� 
�� 
�� 
�� 
�� 
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3DULW\ 
�VW�FKLOG 
�QG�FKLOG 
0RUH�WKDQ���FKLOGUHQ 

  
�� 
�� 
�� 

  
���� 
���� 
���� 

3UHGLVSRVLQJ�IDFWRUV 
&UDFNHG�QLSSOHV 
+LVWRU\�RI�WUDXPD 
'HOD\HG�IHHGLQJ 
1RQH 

  
�� 
�� 
�� 
�� 

  
�� 
� 
� 
�� 

7LPH�RI�GHYHORSPHQW�RI�DE�
VFHVV�DIWHU�WKH�ELUWK�RI�EDE\ 
�-��PRQWK 
�-��PRQWKV 
��PRQWKV�RQZDUGV 

  
  
�� 
�� 
�� 

  
  

���� 
���� 
���� 
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 $VSLUDWLRQ� 
7RWDO 
���  6LQJOH 

Q� �� 
7ZLFH 
Q� ��� 

7KUHH�WLPHV 
Q� ��� 

&RQYHUW�WR�,' 
Q� ��� 

6L]H�RI�FDYLW\�RQ�XOWUDVRXQG�� 

�-��FP 
�-��FP 
�-���FP 
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8SSHU�LQQHU 
8SSHU�RXWHU 
/RZHU�LQQHU 
/RZHU�RXWHU 
&HQWUDO 
0RUH�WKDQ�RQH�TXDGUDQW 
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$UHD�LQYROYHG� 

'XUDWLRQ�RI�GLVHDVH�      

��GD\V 
�-���GD\V 
PRUH�WKDQ����GD\V 
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� 
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,Q� RXU� VHULHV� ��� RI� ��� ������ FDVHV� WKH� V\PSWRPV�
RFFXUUHG�LQ�WKH�ILUVW���ZHHNV�DIWHU�WKH�ELUWK�RI�WKH�EDE\�
DQG� WKH� FRPPRQHVW� RUJDQLVP� ZDV� VWDSK\ORFRFFXV�
DXUHXV�� 6LPLODU� REVHUYDWLRQV� ZHUH� UHSRUWHG� E\�
/XNDVVHN����2Q� WKH�RWKHU�KDQG��/HXQJ�REVHUYHG�RQO\�
����FDVHV�SUHVHQW�ZLWKLQ�RQH�PRQWK�DIWHU�GHOLYHU\�� 
6KHLN�:,���REVHUYHG�WKDW��WKRVH�SDWLHQWV�ZKR�SUHVHQWV�
ZLWKLQ� �� GD\V� RI� RQVHW� RI� V\PSWRPV� KDG� FRPSOHWH�
UHVROXWLRQ� RI� DEVFHVV� ZLWK� QHHGOH� DVSLUDWLRQ�� ,Q� RXU�
VWXG\�� WKHUH� ZDV� ������ UHVROXWLRQ� RI� DEVFHVV� LQ�
SDWLHQWV�ZKR�SUHVHQWHG�ZLWKLQ���GD\V�RI�GHYHORSPHQW�
RI� V\PSWRPV�� ������ RI� SDWLHQWV� QHHG� LQFLVLRQ� 	�
GUDLQDJH�ZKR�SUHVHQWHG�DIWHU����GD\V�RI�GHYHORSPHQW�
RI�V\PSWRPV�� 
,Q� WKH�GHYHORSHG�ZRUOG�� EHFDXVH�RI� WKH�DYDLODELOLW\� RI�
EHWWHU� KHDOWK� VHUYLFHV�� SDWLHQWV� XVXDOO\� SUHVHQW� HDUO\��
VR� WKH� UHVXOWV�RI� DVSLUDWLRQ�DUH�PXFK�EHWWHU� WKDQ�RXU�
SRSXODWLRQ� 
$V� ODFWDWLRQDO� EUHDVW� DEVFHVVHV� DUH� IUHTXHQWO\�
PXOWLORFXODWHG� VR� PXOWLSOH� VHVVLRQV� RI� DVSLUDWLRQV�
XQGHU� 8�6� JXLGDQFH� DUH� UHTXLUHG� WR� RYHUFRPH� WKLV�
SUREOHP��&KDQFHV�RI�WUHDWPHQW�IDLOXUH�DUH�PRUH�ZKHQ�
DEVFHVV� LV� PXOWLORFXODWHG�� ORFDWHG� DW� UHWURDHURODU�
UHJLRQ� RU� DEVFHVV� LV� YHU\� WKLFN� LQ� FRQVLVWHQF\����2XU�
VWXG\� VKRZHG� WKDW� QHHGOH� DVSLUDWLRQ� ZDV� IDLOXUH� LQ�
��� ���� SDWLHQWV�� � RXW� RI� ZKLFK� ����� KDYLQJ� DEVFHVV�
LQYROYLQJ� PRUH� WKDQ� RQH� TXDGUDQW� DQG� ����� SDWLHQWV�
SUHVHQWHG�ZLWK�UHWURDHURODU�DEVFHVV��,Q�RXU�VWXG\��WKH�
ILUVW� DVSLUDWH�ZDV� SXUH� SXV��ZKHUHDV� WKH� VXEVHTXHQW�
DVSLUDWHG�PDWHULDO�FKDQJHV�IURP�SXV�PL[HG�ZLWK�EORRG�
WR�VHURXV�IOXLG� 

6WXG\�FRQGXFWHG�E\�(ODLQ�/DP�VKRZV�WKDW�QXUVLQJ�DQ�
LQIDQW� IURP� WKH� LQIHFWHG� EUHDVW�PD\� SXW� WKH� LQIDQW� DW�
ULVN�IRU�GHYHORSLQJ�SQHXPRQLD�� OXQJ�DEVFHVV�DQG�FDQ�
EH� IDWDO� VSHFLDOO\� ZKHQ� DEVFHVV� FDXVHG� E\�
VWDSK\ORFRFFDO� RUJDQLVPV�� 7KH� IHHGLQJ� FDQ� EH�
FRQWLQXHG�IURP�WKH�FRQWUDODWHUDO�EUHDVW��� 
,Q�RXU�VWXG\����SDWLHQWV� ������ZHUH�DEOH� WR�FRQWLQXH�
EUHDVW� IHHGLQJ� IURP� ERWK� VLGHV��:H� FRXOG� QRW� IRXQG�
DQ\� FRPSOLFDWLRQ� LQ� WKH� LQIDQW�� $FFRUGLQJ� WR� WKH� GDWD�
FROOHFWHG� E\� 0LFKDHO�� WKHUH� LV� QR� LQGLFDWLRQ� WR� VWRS�
IHHGLQJ� LQ�FDVH�RI�EUHDVW� HQJRUJHPHQW�� LQIHFWLRQ�DQG�
HYHQ� DIWHU� GHYHORSPHQW� RI� DEVFHVV�� $FXWH� FHVVDWLRQ�
RI� EUHDVW� IHHGLQJ� DQG� LPSURSHU� H[SUHVVLRQ� RI� PLON�
IURP� DOO� WKH� TXDGUDQWV� HYHQ� DJJUDYDWHV� WKH�
V\PSWRPV������ 7KRXJK� PLON� H[SUHVVHG� IURP� WKH�
LQIHFWHG�EUHDVW�FRQWDLQ�EDFWHULD��EXW�DW�WKH�VDPH�WLPH�
LW� VHFUHWV� DQWLERGLHV� ZKLFK� SURYLGH� LPPXQLW\� WR� WKH�
QXUVLQJ�FKLOG���)DOFRQ�GLG�QRW�UHSRUW�DQ\�FRPSOLFDWLRQ�
GXH�WR�EUHDVW�DEVFHVV�LQ�QXUVLQJ�EDE\��� 
�,QFLGHQFH� RI� ODFWDWLRQDO� EUHDVW� DEVFHVV� KDV� GHFOLQH�
ZRUOGZLGH�GXH�WR�EHWWHU�KHDOWK�FDUH�IDFLOLWLHV��LPSURYHG�
K\JLHQH� DQG� HDUO\� DGPLQLVWUDWLRQ� RI� DQWLELRWLFV��
+RZHYHU��RXU�VWXG\�KDV�VKRZQ�WKDW�WKLV�LV�VWLOO�D�PDMRU�
KHDOWK� SUREOHP� LQ� QXUVLQJ� PRWKHUV�� 0RVW� RI� WKHVH�
SDWLHQWV� EHORQJ� WR� SRRU� IDPLOLHV� DQG� WKHUHIRUH�� WKLV�
LQFUHDVHG� LQFLGHQFH� FDQ� EH� DWWULEXWHG� WR� PXOWLSOH�
IDFWRUV� LQFOXGLQJ� SRRU� LPPXQLW\�� IDXOW\� QXUVLQJ�

WHFKQLTXH�� GHOD\� LQ� DGPLQLVWUDWLRQ� RI� WUHDWPHQW��
LPSURSHU�GUXJ�GRVHV�UHVXOW�LQ�UHVLVWDQFH�WR�WUHDWPHQW� 

&21&/86,21 

8OWUDVRXQG�JXLGHG�DVSLUDWLRQ�DORQJ�ZLWK�RUDO�DQWLELRWLF�
LV� VDIH�� HIIHFWLYH� DQG� IHDVLEOH� WUHDWPHQW� RSWLRQ� IRU�
ODFWDWLRQDO� EUHDVW� DEVFHVV��HVSHFLDOO\� LQ�SDWLHQWV�ZKR�
SUHVHQW� HDUO\� ZLWK� VPDOO� EUHDVW� DEVFHVV�� � 3DWLHQWV�
VKRXOG�EH�PRWLYDWHG���WR�FRQWLQXH�EUHDVW�IHHGLQJ�� 

(WKLFDO� SHUPLVVLRQ�� /LDTXDW�8QLYHUVLW\�RI�0HGLFDO�
	�+HDOWK�6FLHQFHV�(5&�SHUPLVVLRQ�OHWWHU�1R��/80+6�
5(&�-�����GDWHG����-��-����� 

&RQIOLFW�RI�,QWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW� 

)XQGLQJ��7KHUH�ZDV�QR�DQ\�IXQGLQJ�DJHQF\� 

$87+25�&2175,%87,216� 

6XVKHO�&� 'DWD�FROOHFWLRQ�	�FRPSLOLQJ 
.DOKRUR�1�� 'DWD�FROOHFWLRQ�	�VWDWLVWLFDO�DQDO\VLV 
/X[PL�6�� +HOS�LQ�FRQWUROOLQJ�LQIHFWLRQ 
'DV�.�� 'DWD�FROOHFWLRQ 
.KDVNKHOL�*$� 'DWD�FROOHFWLRQ�	�FRPSLOLQJ� 
0DOODK�4�� 'DWD�FROOHFWLRQ�	�FRPSLOLQJ 

5()(5(1&(6 

�� $PLU� /+�� $%0� FOLQLFDO� SURWRFRO� ���� 0DVWLWLV��
UHYLVHG�0DUFK�������%UHDVWIHHG�0HG��������������
���-����GRL� ��������EIP����������� 

�� .DWDULD�.��6ULYDVWDYD�$��'KDU�$��0DQDJHPHQW�RI�
ODFWDWLRQDO�PDVWLWLV� DQG� EUHDVW� DEVFHVVHV�� UHYLHZ�
RI�FXUUHQW�NQRZOHGJH�DQG�SUDFWLFH���,QGLDQ�-�6XUJ��
������ ������� ���-��� GRL�� ��������V�����-���-
����-�� 

�� 0HU]�/��'H�&RXUWHQ�&��2UDVFK�&��%UHDVW�LQIHFWLRQ��
5HY��0HG�6XLVVH��������������������-����-��� 

�� $IULGL� 63�� $ODP� 61�� $LQXGGLQ� 6�� $VSLUDWLRQ� RI�
EUHDVW� DEVFHVV� WKURXJK� ZLGH� ERUH� ��-JDXJH�
LQWUDYHQRXV�FDQQXOD��-�&ROO�3K\VLFLDQV�6XUJ�3DN��
������ �������� ���-���� GRL�� ��������-&363��
������� 

�� /HXQJ�66��%UHDVW�SDLQ�LQ�ODFWDWLQJ�PRWKHUV��+RQJ�
.RQJ� 0HG� -�� ������ ������� ���-��� GRL�� ���������
KNPM������� 

�� 'HQQLV� &/�� 6FKRWWOH� 1�� +RGQHWW� (�� 0F4XHHQ� .��
$Q� DOO-SXUSRVH� QLSSOH� RLQWPHQW� YHUVXV� ODQROLQ� LQ�
WUHDWLQJ�SDLQIXO�GDPDJHG�QLSSOHV� LQ�EUHDVWIHHGLQJ�
ZRPHQ��D� UDQGRPL]HG�FRQWUROOHG� WULDO��%UHDVWIHHG�
0HG�� ������ ������ ���-��� GRL�� ��������EIP�������
����� 

�� %DUURQ� $8�� /XN� 6�� 3KHODQ� +$��:LOOLDPV� %+�� 'R�
DFXWH-FDUH� VXUJHRQV� IROORZ� EHVW� SUDFWLFHV� IRU�
EUHDVW�DEVFHVV�PDQDJHPHQW"�$�VLQJOH-LQVWLWXWLRQ�
DQDO\VLV� RI� ���� FRQVHFXWLYH� FDVHV�� -� 6XUJ� 5HV��
��������������-����GRL����������M�MVV������������� 

�� 'DYLG� 0�� +DQGD� 3�� &DVWDOGL� 0�� 3UHGLFWRUV� RI�
RXWFRPHV� LQ�PDQDJLQJ� EUHDVW� DEVFHVVHV-$� ODUJH�
UHWURVSHFWLYH� VLQJOH-FHQWHU� DQDO\VLV�� %UHDVW� -��
����������������-����GRL����������WEM������� 

2XWFRPH�RI�3HUFXWDQHRXV�1HHGOH�$VSLUDWLRQ 

��� 
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�� :DQJ� .�� <H� <�� 6XQ� *�� ;X� =�� 7KH�0DPPRWRPH�
ELRSV\� V\VWHP� LV� DQ� HIIHFWLYH� WUHDWPHQW� VWUDWHJ\�
IRU�EUHDVW�DEVFHVV��$P�-�6XUJ������������������-
���GRL����������M�DPMVXUJ������������� 

��� %UDQFK-(OOLPDQ�:��/HH�*0��*ROHQ�7+��*ROG�+6��
%DOGLQL� /0�� :ULJKW� 6%�� +HDOWK� DQG� HFRQRPLF�
EXUGHQ� RI� SRVW-SDUWXP� 6WDSK\ORFRFFXV� DXUHXV�
EUHDVW� DEVFHVV�� 3OR6� RQH�� ������ ������ H�������
GRL����������MRXUQDO�SRQH��������� 

��� /XNDVVHN� -�� ,JQDWRY� $�� )DHUEHU� -�� &RVWD� 6'��
(JJHPDQQ� +�� 3XHUSHUDO� PDVWLWLV� LQ� WKH� SDVW�
GHFDGH�� UHVXOWV� RI� D� VLQJOH� LQVWLWXWLRQ� DQDO\VLV��
$UFK�*\QHFRO�2EVWHW��������������������-����GRL��
��������V�����-���-�����-�� 

��� &ROLQ�&��'HORY�$*��3H\URQ-)DXUH�1��5DELOORXG�0��
&KDUORW�0��%UHDVW�DEVFHVVHV� LQ� ODFWDWLQJ�ZRPHQ��
HYLGHQFHV� IRU� XOWUDVRXQG-JXLGHG� SHUFXWDQHRXV�
GUDLQDJH� WR� DYRLG� VXUJHU\�� (PHUJ� 5DGLRO�� ������
����������-����GRL����������V�����-���-�����-]� 

��� )DOFR� *�� )RURQL� 0�� &DVWDJQHWWL� )�� 0DUDQR� /��
%RUGRQL� '�� 5RFFR� 1�� HW� DO�� 8OWUDVRXQG-*XLGHG�
3HUFXWDQHRXV�&DWKHWHU�'UDLQDJH�RI�/DUJH�%UHDVW�
$EVFHVVHV�LQ�/DFWDWLQJ�:RPHQ��+RZ�WR�3UHVHUYH�
%UHDVWIHHGLQJ� 6DIHO\�� %UHDVWIHHG�0HG�� ������ ����
���-���GRL����������EIP����������� 

��� &KHQ�&��/XR�/%��*DR�'��4X�5��*XR�<0��+XR�-/��
HW� DO�� 6XUJLFDO� GUDLQDJH� RI� ODFWDWLRQDO� EUHDVW�
DEVFHVV� ZLWK� XOWUDVRXQG-JXLGHG� (QFRU� YDFXXP-
DVVLVWHG�EUHDVW�ELRSV\�V\VWHP��%UHDVW�-����������
��������-����GRL����������WEM������� 

��� -DKDQIDU� 6�� 1J� &-�� 7HQJ� &/�� $QWLELRWLFV� IRU�
PDVWLWLV� LQ�EUHDVWIHHGLQJ�ZRPHQ��6DR�3DXOR�0HG�
-�� ������ �������� ����� GRL�� ������������-
�������������7�� 

��� /DP� (�� &KDQ� 7��:LVHPDQ� 60�� %UHDVW� DEVFHVV��
HYLGHQFH� EDVHG� PDQDJHPHQW� UHFRPPHQGDWLRQV��
([SHUW�5HY�$QWL� ,QIHFW�7KHU������������������-����
GRL������������������������������� 

��� 6XWKDU� .�� 0HZDGD� %�� 6XUDWL� .�� 6KDK� -��
&RPSDULVRQ� RI� SHUFXWDQHRXV� XOWUDVRXQG� JXLGHG�
QHHGOH� DVSLUDWLRQ� DQG� RSHQ� VXUJLFDO� GUDLQDJH� LQ�
PDQDJHPQHW� RI� SXUSHUDO� EUHDVW� DEVFHVV�� ,QW� -�
0HG� 6FL� 3XEOLF� +HDOWK�� ������ ������ ��-����
GRL���������LMPVSK����������-��� 

��� 6KHLK�:,�� 6XOHUL� 0�� .XOVRRP� 0�� &RPSDULVRQ� RI�
PXOWLSOH� QHHGOH� DVSLUDWLRQV� DQG� RSHQ� VXUJLFDO�
GUDLQDJH� LQ� PDQDJHPHQW� RI� EUHDVW� DEVFHVV��
-50&�����������������-�� 

��� +RRN�*:�,'��7UHDWPHQW�RI�EUHDVW�DEVFHVVHV�ZLWK�
86-JXLGHG�SHUFXWDQHRXV�QHHGOH�GUDLQDJH�ZLWKRXW�
LQGZHOOLQJ� FDWKHWHU� SODFHPHQW�� 5DGLRORJ\�� ������
�������� ���-���� GRL�� ��������
UDGLRORJ\�������U��QY������ 

��� $ERX-'DNQ� 0�� 5LFKDUGW� $�� 6FKDHIHU-*UDI� 8��
:RFNHO� $�� ,QIODPPDWRU\� %UHDVW� 'LVHDVHV� GXULQJ�
/DFWDWLRQ�� 0LON� 6WDVLV�� 3XHUSHUDO� 0DVWLWLV��
$EVFHVVHV�RI�WKH�%UHDVW��DQG�0DOLJQDQW�7XPRUV�-�
&XUUHQW� DQG� (YLGHQFH-%DVHG� 6WUDWHJLHV� IRU�
'LDJQRVLV� DQG� 7KHUDS\�� %UHDVW� &DUH� �%DVHO���
��������������-���GRL�������������������� 

&KDPSD�6XVKHO��1DLPDWXOODK�.DOKRUR��6KREKD�/X[PL��.KHQSDO�'DV��*KXODP�$NEDU�.KDVNKHOL��4DVLP�0DOODK 

��� 

$87+25�$)),/,$7,21� 
 

'U��&KDPSD�6XVKHO��&RUUHVSRQGLQJ�$XWKRU� 
$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�*HQHUDO�6XUJHU\� 
/LDTXDW�8QLYHUVLW\�RI�0HGLFDO�	�+HDOWK�6FLHQFHV� 
�/80+6���-DPVKRUR��6LQGK-3DNLVWDQ� 
(PDLO��FKDPSDVXVKHO#\DKRR�FRP 
 

'U��1DLPDWXOODK�.DOKRUR 
'HSDUWPHQW�RI�*HQHUDO�6XUJHU\� 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 
 

'U��6KREKD�/X[PL 
$VVLVWDQW�3URIHVVRU��,QIHFWLRXV�GLVHDVHV 
'RZ�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV��.DUDFKL��6LQGK-3DNLVWDQ� 
 

'U��.KHQSDO�'DV 
$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�*HQHUDO�6XUJHU\� 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 
 

'U��*KXODP�$NEDU�.KDVNKHOL 
$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�*HQHUDO�6XUJHU\� 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 
 

'U��4DVLP�0DOODK 
$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�*HQHUDO�6XUJHU\� 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ�� 


