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'DQLHO�&HER

$EVWUDFW
&U\VWDO� PHWKDPSKHWDPLQH� LV� DQ� H[WUHPHO\� DGGLFWLYH� VWLPXODQW� WKDW� LQFUHDVHV� VH[XDO� DURXVDO� ZKLOH�
UHGXFLQJ�LQKLELWLRQ�DQG�MXGJPHQW��,WV�XVH�LV�DVVRFLDWHG�ZLWK�D�UDQJH�RI�KLJK�ULVN�VH[XDO�EHKDYLRUV�WKDW�
LQFUHDVH� WKH� OLNHOLKRRG� RI� DFTXLULQJ� RU� WUDQVPLWWLQJ� +,9�� *LYHQ� WKH� UHODWLYHO\� KLJK� SUHYDOHQFH� RI�
FU\VWDO� PHWKDPSKHWDPLQH� XVH� DPRQJ� SHRSOH� OLYLQJ�ZLWK�+,9� DQG� DPRQJ�PHQ�ZKR� KDYH� VH[� ZLWK�
PHQ�� WKHUH LV� JUHDW� FRQFHUQ� WKDW� WKLV� GUXJ� LV� IXHOLQJ� WKH�+,9�HSLGHPLF��(TXDOO\�ZRUULVRPH� DUH� WKH�
HIIHFWV� WKDW� FU\VWDO� PHWKDPSKHWDPLQH� XVH� FDQ� KDYH� RQ� WKH� SURJQRVLV� DQG� RYHUDOO� KHDOWK� RI� +,9�
LQIHFWHG� SDWLHQWV�� 7KLV� DUWLFOH� UHSRUWV� WKH� UHVXOWV� RI� D� SLORW� VWXG\� WKDW� LV� SDUW� RI� D� ODUJHU� SURMHFW�
H[SORULQJ�WKH�FRUUHODWHV�RI�DQWLUHWURYLUDO�WKHUDS\�GUXJ�UHVLVWDQFH�

.H\ZRUGV� +,9��ODWHQF\�UHYHUVLQJ�WKHUDSHXWLFV��FRQFHSW�DQDO\VLV��+,9��VWLJPD

,QWURGXFWLRQ
.QRZQ� E\� YDULRXV� VWUHHW� QDPHV� �PRVW� FRPPRQO\�� ³LFH´� DQG� ³JODVV´��� FU\VWDO�
PHWKDPSKHWDPLQH� �&0�� FDQ� EH� VPRNHG�� VQRUWHG�� LQMHFWHG�� VZDOORZHG�� RU� LQVHUWHG� LQWR� WKH�
UHFWXP�� &RPSDUHG� ZLWK� RWKHU� LOOHJDO� GUXJV�� &0� LV� LQH[SHQVLYH�� UHDGLO\� DYDLODEOH�� DQG�
SURYLGHV� D VWURQJHU�� ORQJHU�ODVWLQJ� ³KLJK´� ��±��� KRXUV��� 3UHYDOHQFH� RI� XVH� LQ� WKH� 8�6�� LV�
GLIILFXOW� WR� SLQSRLQW�� EXW� HVWLPDWHV� RI� SDVW�\HDU� XVH� IURP� QDWLRQDO� FURVV�VHFWLRQDO� VXUYH\V�
UDQJH�IURP������WR������DPRQJ�\RXQJ�DGXOWV�>�@��
&RPPRQO\� FLWHG� UHDVRQV� IRU� XVLQJ� &0�� DVLGH� IURP� SHHU� SUHVVXUH�� DUH� LQFUHDVHG� VH[XDO�
VHQVLWL]DWLRQ�� PRRG� HQKDQFHPHQW�� DQG� GLVLQKLELWLRQ�� +RZHYHU�� WKH� GUXJ� LV� DOVR� XVHG� WR�
SURYLGH� DQ� HVFDSH� IURP� VWUHVV�� GHSUHVVLRQ�� DOLHQDWLRQ�� DQG� ORQHOLQHVV�� DOO� RI� ZKLFK� DUH�
FRPPRQ�DPRQJ�SHRSOH�OLYLQJ�ZLWK�+,9�>�@��)XUWKHUPRUH��PDQ\�+,9�LQIHFWHG�SHRSOH�UHSRUW�
XVLQJ�&0�DV�D�ZD\�WR�GHDO�ZLWK�WKHLU�LOOQHVV�RU�ZLWK�KRPRSKRELD�RU�SUHMXGLFH��&RQVHTXHQWO\��
&0�XVH�LV�KLJKO\�SUHYDOHQW�DPRQJ�SHRSOH�OLYLQJ�ZLWK�+,9��,Q�D�6DQ�)UDQFLVFR�VWXG\������WR�
���� RI� +,9�LQIHFWHG� SHRSOH� UHSRUWHG� XVLQJ� &0� GXULQJ� WKH� SUHYLRXV� \HDU�� 7KLV� KLJK�
SUHYDOHQFH�LV�DODUPLQJ�EHFDXVH�&0�XVH�FDQ�LQFUHDVH�WKH�ULVN�IRU�+,9�WUDQVPLVVLRQ�DQG�DOVR�
FRQWULEXWH�WR�SRRUHU�KHDOWK�RXWFRPHV�LQ�+,9�LQIHFWHG�XVHUV�>����@

0HWKDPSKHWDPLQH�8VH�DQG�+,9�7UDQVPLVVLRQ
&0�XVH� LQFUHDVHV� WKH� ULVN� IRU�+,9� WUDQVPLVVLRQ�DQG�DFTXLVLWLRQ� LQ� VHYHUDO�ZD\V��)LUVW�� WKH�
GUXJ� ORZHUV� VH[XDO� LQKLELWLRQV�� LPSDLUV� MXGJPHQW�� DQG� SURYLGHV� WKH� QHFHVVDU\� HQHUJ\� DQG�
FRQILGHQFH� WR� HQJDJH� LQ� VH[XDO� DFWLYLW\� IRU� SURORQJHG� SHULRGV� RI� WLPH�� $V� D UHVXOW��
PHWKDPSKHWDPLQH�XVHUV�DUH�PRUH�OLNHO\�WKDQ�QRQXVHUV�WR�HQJDJH�LQ�XQSURWHFWHG�DQDO�VH[�DQG�
WR� KDYH� VH[� ZLWK� LQMHFWLRQ� GUXJ� XVHUV�� +,9�SRVLWLYH� SDUWQHUV�� DQG� WKRVH� RI� XQNQRZQ� +,9�
VWDWXV��WKH\�DOVR�WHQG�WR�UHSRUW�D�JUHDWHU�QXPEHU�RI�VH[�SDUWQHUV�DQG�WR�KDYH�D�KLVWRU\�RI�RWKHU�
VH[XDOO\�WUDQVPLWWHG�GLVHDVHV��67'V��>�@�
6HFRQG��&0�XVH�LV�D�ZHOO�GRFXPHQWHG�FDXVH�RI�HUHFWLOH�G\VIXQFWLRQ��ZKLFK�FDQ�OHDG�XVHUV�WR�
HQJDJH� LQ� HYHQ� KLJKHU�ULVN� VH[XDO� DFWLYLWLHV�� )RU� H[DPSOH�� XVHUV� ZKR� FDQQRW� VXVWDLQ� DQ�
HUHFWLRQ�PD\�VZLWFK�WR�UHFHSWLYH�DQDO�VH[��³ERWWRPLQJ´���ZKLFK�FDUULHV�D�KLJKHU�ULVN�RI�+,9�
DFTXLVLWLRQ� WKDQ� GRHV� LQVHUWLYH� DQDO� VH[��$OWHUQDWLYHO\�� XVHUV�PD\� WDNH� HUHFWLOH�G\VIXQFWLRQ�
GUXJV��DQG�WKH�FRPELQDWLRQ�RI�WKHVH�ZLWK�&0�FDQ�OHDG�WR�ORQJHU��PRUH�DJJUHVVLYH�SHULRGV�RI�
VH[��SRWHQWLDOO\�UHVXOWLQJ�LQ�FRQGRP�EUHDNV�RU�PXFRVDO�WHDUV��ZKLFK�FDQ�FDXVH�EOHHGLQJ�DQG�
LQFUHDVHG�ULVN�RI�+,9�WUDQVPLVVLRQ�>�����@
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7KLUG�� &0� FDXVHV� PXFRVDO� GU\QHVV�� ZKLFK� LQFUHDVHV� WKH�
ULVN�IRU�WLVVXH�WHDUV��$GGLWLRQDO�GDPDJH�WR�UHFWDO�WLVVXHV�FDQ�
RFFXU� ZKHQ� &0� LV� LQVHUWHG� LQWR� WKH� UHFWXP� �³NHLVWHULQJ�´�
³ERRW\�EXPSLQJ´��
)LQDOO\�� ZKHQ� &0� LV� LQMHFWHG�� QHHGOH� VKDULQJ� FDQ� JUHDWO\�
HQKDQFH�WUDQVPLVVLRQ�RI�+,9�DQG�KHSDWLWLV�YLUXVHV�>�@�
&U\VWDO� PHWKDPSKHWDPLQH�XVLQJ� VHURSRVLWLYH� LQGLYLGXDOV�
DUH� DW� JUHDWHU� ULVN� IRU�$59�GUXJ� UHVLVWDQFH�� D� UHODWLRQVKLS�
WKDW� LV� DWWULEXWDEOH� WR� RQH� RU� PRUH� RI� WKUHH� FDXVDO�
PHFKDQLVPV�� RI� ZKLFK� WZR� DUH� FOLQLFDO� DQG� RQH� LV�
EHKDYLRUDO�

&HOOXODU�VXLFLGH��&U\VWDO�PHWKDPSKHWDPLQH�XVH�VWLPXODWHV�
WKH� VHFUHWLRQ� RI� WXPRU� QHFURVLV� IDFWRU� �71)��� D� F\WRNLQH�
ZKRVH� OHYHOV�DUH�DOUHDG\�KLJK� LQ�+,9�SRVLWLYH� LQGLYLGXDOV��
+LJK� OHYHOV� RI� 71)� WULJJHU� D� ELRFKHPLFDO� SDWKZD\� WKDW�
OHDGV�WR�FHOOXODU�VXLFLGH��D�FRQGLWLRQ�NQRZQ�DV DSRSWRVLV��,Q�
+,9�SRVLWLYH�SHRSOH��FU\VWDO�PHWKDPSKHWDPLQH�ERRVWV�71)�
OHYHOV�� ZKLFK� FDQ� LQGXFH� &'� DSRSWRVLV�� 7KLV� IDFLOLWDWHV�
LQFUHDVHG� YLUDO� UHSOLFDWLRQ� DQG� WKXV� UHGXFHG� $59�
HIIHFWLYHQHVV�>�@�

0HWDEROLVP� UDWHV�� &U\VWDO� PHWKDPSKHWDPLQH� FDQ� DOWHU�
$59� GUXJ� DEVRUSWLRQ� DQG� EUHDNGRZQ�� H[SHGLWLQJ�
HOLPLQDWLRQ� RI� $59� GUXJV� YLD� PHWDEROLF� SDWKZD\V� DV� D�
UHVXOW�RI�GUXJ�GUXJ�LQWHUDFWLRQV��$FFHOHUDWHG�PHWDEROLVP�RI�
$59� GUXJV� ORZHUV� EORRGVWUHDP� OHYHOV� WR� EHORZ� WKH�
WKUHVKROG� UHTXLUHG� WR�PDQDJH� WKH� YLUXV�� 7KLV� FDQ� LQFUHDVH�
YLUDO� ORDGV��SURPSWLQJ�WKH�RQVHW�RI�UHVLVWDQFH�>��@��,QGHHG��
WKLV� LV� SUHFLVHO\� ZKDW� D� UHFHQW� 6DQ� 'LHJR� VWXG\� IRXQG��
FU\VWDO�PHWKDPSKHWDPLQH�XVLQJ�VHURSRVLWLYH�LQGLYLGXDOV�RQ�
KLJKO\� DFWLYH� DQWLUHWURYLUDO� WKHUDS\ �+$$57�� H[SHULHQFHG�
KLJKHU� YLUDO� ORDGV� WKDQ� WKRVH� RQ� WKHUDS\� ZKR� HLWKHU� KDG�
QHYHU� WULHG� FU\VWDO� PHWKDPSKHWDPLQH� RU� ZKR� KDG� EHHQ�
FOHDQ�IRU�DW�OHDVW����GD\V�>��@��

$GKHUHQFH� 7KHUH� LV� D� EHKDYLRUDO� OLQN� EHWZHHQ� FU\VWDO�
PHWKDPSKHWDPLQH� DQG� $59� GUXJ� UHVLVWDQFH� WKURXJK�
PHWKDPSKHWDPLQH
V�DVVRFLDWLRQ�ZLWK� LQDGHTXDWH�DGKHUHQFH�
WR� GRVLQJ� VFKHGXOHV�� ,Q� RWKHU� ZRUGV�� FU\VWDO�
PHWKDPSKHWDPLQH� XVH� FDQ� LPSDLU� DGKHUHQFH�� 6SRUDGLF�
DGKHUHQFH� FRQWULEXWHV� WR� LQHIIHFWLYH� LQKLELWLRQ� RI� YLUDO�
UHSOLFDWLRQ�DQG�WKXV�WKH�RQVHW�RI�$59 GUXJ�UHVLVWDQFH�>��@�
,Q� DGGLWLRQ� WR� FRPSURPLVHG� +$$57� HIIHFWLYHQHVV�� WKH�
+,9�FU\VWDO� PHWKDPSKHWDPLQH� QH[XV� PD\� DOVR� SURGXFH�
SRWHQWLDOO\� IDWDO� HIIHFWV�� ,Q� WKH�KXPDQ�ERG\��&<3�'�� LV�D�
OLYHU�HQ]\PH�WKDW�PHWDEROL]HV�ERWK�PHWKDPSKHWDPLQHV�DQG�
SURWHDVH� LQKLELWRUV� �3,V��� 6RPH� 3,V� �� HVSHFLDOO\� ULWRQDYLU�
�579��DQG�GHODYLUGLQH��'/9���� KDYH�D�JUHDWHU�DIILQLW\�IRU�
WKLV�HQ]\PH�WKDQ�GR�PHWKDPSKHWDPLQHV�>����������@��:KHQ�
WDNHQ� WRJHWKHU�� &<3�'�� ZLOO� PHWDEROL]H� WKH� 3,� EHIRUH� LW�
ZLOO� PHWDEROL]H� FU\VWDO� PHWKDPSKHWDPLQH�� 'HOD\HG�
PHWDEROL]LQJ�RI�FU\VWDO�PHWKDPSKHWDPLQH�DOORZV� OHYHOV� LQ�
WKH� EORRGVWUHDP� WR� ULVH� WR� GDQJHURXV� OHYHOV�� HVSHFLDOO\� LQ�
WKH� EUDLQ� �� D� ��WR� ���IROG� LQFUHDVH� �� ZKLFK� FDQ� UHVXOW� LQ�
IDWDO�RYHUGRVH�>��@�

0HWKDPSKHWDPLQH�8VH�DQG�3URJUHVVLRQ�RI�+,9�'LVHDVH
,Q� DGGLWLRQ� WR� IDFLOLWDWLQJ� +,9� WUDQVPLVVLRQ�� &0� XVH� LV�
DVVRFLDWHG� ZLWK� GHWULPHQWDO� EHKDYLRU� FKDQJHV� WKDW� FDQ�
DIIHFW�WKH�SURJQRVLV�DQG�RYHUDOO�KHDOWK�RI�SHRSOH�OLYLQJ�ZLWK�
+,9��)RU�LQVWDQFH��FXUUHQW�PHWKDPSKHWDPLQH�XVH�GHFUHDVHV�
DGKHUHQFH� WR� +,9� WUHDWPHQW DQG� PHGLFDO� IROORZ�XS����
)UHTXHQW�&0�XVH� KDV� DOVR� EHHQ� DVVRFLDWHG�ZLWK� LQFUHDVHG�

ULVN� IRU� DQWLUHWURYLUDO� UHVLVWDQFH� >��@� SDUWLFXODUO\� WR�
1157,V�� ZLWK� WKH� REYLRXV� LPSOLFDWLRQV� IRU� WUHDWPHQW� DQG�
WUDQVPLVVLRQ�ULVN��)RU�H[DPSOH��&0�XVH�LV�WKRXJKW�WR�KDYH�
FRQWULEXWHG�WR�WKH�DFTXLVLWLRQ�RI�WULSOH�FODVV±UHVLVWDQW�YLUXV�
E\� WKH� 1HZ�<RUN� &LW\� SDWLHQW� GHVFULEHG� LQ� ����� >��@�� ,Q�
DGGLWLRQ�� VRPH� SDWLHQWV� XVH� &0� WR� WUHDW� +,9�DVVRFLDWHG�
V\PSWRPV�� VXFK� DV� IDWLJXH�� LQVWHDG� RI� VHHLQJ� D� SK\VLFLDQ��
6XFK� VHOI�PHGLFDWLRQ� PD\� OHDG� WR� XQGHUGLDJQRVLV� DQG�
XQGHUWUHDWPHQW�RI�+,9�DQG�WR�LPSRUWDQW�FRPSOLFDWLRQV�VXFK�
DV�DQHPLD�DQG�K\SRJRQDGLVP�>��@�
&0�XVH�PD\�DOVR�LQIOXHQFH�SURJUHVVLRQ�DQG�FRPSOLFDWLRQV�
RI�+,9�GLVHDVH�PRUH�GLUHFWO\��)RU�H[DPSOH��DQLPDO�VWXGLHV�
KDYH� VKRZQ� WKDW� &0� FDQ� LPSDLU� WKH� LPPXQH� V\VWHP� DQG�
LQFUHDVH�+,9�UHSOLFDWLRQ��DQG�KXPDQ�VWXGLHV�VXJJHVWV�WKDW�LW�
FDQ�DFFHOHUDWH�WKH�SURJUHVV�RI�+,9�UHODWHG�GHPHQWLD�

2WKHU�&RQVHTXHQFHV�RI�0HWKDPSKHWDPLQH�8VH
2WKHU�FRQVHTXHQFHV�RI�&0�XVH�WKDW�DUH�SDUWLFXODUO\�KDUPIXO�
WR�+,9�LQIHFWHG SDWLHQWV� LQFOXGH� GHWHULRUDWLRQ� RI� WKH� WHHWK�
DQG�JXPV��D�UHVXOW�RI�GU\�PRXWK�DQG�JULQGLQJ�RI�WKH�WHHWK���
UHGXFHG� DSSHWLWH�� SRRU� HDWLQJ� KDELWV�� DQG� ZHLJKW� ORVV��
)XUWKHUPRUH�� PDQ\� XVHUV� ³FUDVK´� DIWHU� XVLQJ� &0� IRU�
VHYHUDO�GD\V�VWUDLJKW�DQG�DUH�OHIW�ZLWK�OLWWOH�HQHUJ\�DQG�WKH�
YHU\� IHHOLQJV� WKH\�ZHUH� WU\LQJ� WR�DYRLG�² GHSUHVVLRQ�DQG�
LVRODWLRQ�>��@
2WKHU� DGYHUVH� HIIHFWV� RI�&0�XVH� LQFOXGH� LQWHQVH� FUDYLQJV�
IRU� &0� ZKHQ� QRW� WDNLQJ� LW�� WDFK\SK\OD[LV�� LQFUHDVHG� ULVN�
IRU� KHDUW� DWWDFN� DQG� VWURNH� �EHFDXVH� RI� LQFUHDVHV� LQ� EORRG�
SUHVVXUH�� KHDUW� UDWH�� DQG� ERG\� WHPSHUDWXUH��� LPSDLUHG�
PHPRU\��UHDVRQLQJ��DQG�DELOLW\�WR�SURFHVV�LQIRUPDWLRQ��DQG�
SV\FKRORJLFDO� SUREOHPV�� VXFK� DV� GHSUHVVLRQ�� SV\FKRVLV��
DJJUHVVLYH�EHKDYLRU��KDOOXFLQDWLRQV��DQG�SDUDQRLD��&KURQLF�
XVH� FDQ� DOVR� FDXVH� VNLQ OHVLRQV� DQG� GDPDJH� WKH�
FDUGLRYDVFXODU� V\VWHP�� OXQJV�� OLYHU�� PXVFOHV�� DQG� QHUYH�
FHOOV�LQ�WKH�EUDLQ�
$OWKRXJK� PHWKDPSKHWDPLQH� LV� QRW� NQRZQ� WR� DIIHFW� +,9�
PHGLFDWLRQV�� VRPH� 3,V� LQFUHDVH� DEVRUSWLRQ� DQG� GHFUHDVH�
PHWDEROLVP� RI� &0�� OHDGLQJ� WR� VHYHUH� UHDFWLRQV� RU�
RYHUGRVLQJ�>��@�

3UHYHQWLQJ�DQG�7UHDWLQJ�0HWKDPSKHWDPLQH�$GGLFWLRQ
3UHYHQWLRQ� RI� PHWKDPSKHWDPLQH� XVH� LV� KDPSHUHG� E\� D�
UHODWLYH�SDXFLW\�RI�HSLGHPLRORJLF�GDWD�WKDW�ZRXOG�HQDEOH�XV�
WR�DVVHVV� WKH�PDJQLWXGH�RI� WKH�FXUUHQW�SUREOHP�DGHTXDWHO\�
DQG� WR� HYDOXDWH� WKH HIILFDF\� RI� YDULRXV� LQWHUYHQWLRQV��
'HVSLWH� IHGHUDO� HIIRUWV� WR� UHVWULFW� SVHXGRHSLQHSKULQH�
LPSRUWV� DQG� D� QDWLRQZLGH� GHFOLQH� LQ� VPDOO�
PHWKDPSKHWDPLQH� ODERUDWRULHV�� WKH� GUXJ� FRQWLQXHV� WR� EH�
ZLGHO\� DYDLODEOH�� $� UHSRUW� IURP� WKH� 1DWLRQDO� 'UXJ�
,QWHOOLJHQFH�&HQWHU VXJJHVWV�WKDW�0H[LFDQ�GUXJ�WUDGHUV�KDYH�
UHORFDWHG� WKHLU� ODEV� IURP� WKH� 8�6�� WR� 0H[LFR� DQG� KDYH�
H[SDQGHG�GLVWULEXWLRQ� WR� WKH�PLGZHVWHUQ� DQG� HDVWHUQ�8�6���
XQGHUVFRULQJ�WKH�GLIILFXOWLHV�RI�GUXJ�HQIRUFHPHQW�LQ�WKH�HUD�
RI� JOREDO� WUDGH�� 'HYHORSLQJ� PHWKDPSKHWDPLQH� SUHYHQWLRQ�
³WDVN� IRUFHV´� �LQYROYLQJ� FRPPXQLW\� PHPEHUV� DQG�
UHSUHVHQWDWLYHV�IURP�DW�ULVN�JURXSV��67'�WUHDWPHQW�FHQWHUV��
KHDOWK� GHSDUWPHQWV�� DQG� ODZ� HQIRUFHPHQW�� LV� D� UHDVRQDEOH�
DSSURDFK��GHVSLWH�D�ODFN�RI�HIILFDF\�GDWD�>��@��(GXFDWLRQDO�
FDPSDLJQV�VKRXOG�EH WDLORUHG�WR�VSHFLILF�WDUJHW�SRSXODWLRQV��
DQG� FDUH� VKRXOG� EH� WDNHQ� WR� KHOS� HQVXUH� WKDW� VXFK�
FDPSDLJQV� GR� QRW� LQFUHDVH� FUDYLQJV� LQ� &0�DGGLFWHG�
SDWLHQWV�
*LYHQ� WKH� KLJK� SUHYDOHQFH� DQG� GLUH� FRQVHTXHQFHV� RI� &0�
XVH�DPRQJ�+,9�LQIHFWHG�SDWLHQWV��FOLQLFLDQV�VKRXOG EH�VXUH�
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WR� DVN� SDWLHQWV� DERXW� SDVW� RU� FXUUHQW� XVH�� 'UXJ� WHVWLQJ� LV�
UHFRPPHQGHG�IRU�DOO�SDWLHQWV�ZKR�KDYH�D�KLVWRU\�RI��RU�DUH�
VXVSHFWHG�RI��XVLQJ�&0�
)HZ� GDWD� DUH� DYDLODEOH� WR� UHFRPPHQG� DQ\� RQH�PHWKRG� RI�
PHWKDPSKHWDPLQH� WUHDWPHQW� RYHU� DQRWKHU�� &RJQLWLYH�
EHKDYLRU�EDVHG� LQWHUYHQWLRQV� �0DWUL[� 0RGHO��� ���VWHS�
SURJUDPV�� GUXJ� WHVWLQJ�� DQG� FRQWLQJHQF\� PDQDJHPHQW�
LQWHUYHQWLRQV�KDYH�EHHQ�XVHG�E\�GLIIHUHQW�WUHDWPHQW�FHQWHUV��
ZLWK�YDU\LQJ�GHJUHHV�RI�VXFFHVV��1HYHUWKHOHVV��WUHDWPHQW�RI�
&0�DGGLFWLRQ�FDQ�EH�VXFFHVVIXO�LQ�GHFUHDVLQJ�ULVN\�VH[XDO�
EHKDYLRUV� DQG� VKRXOG� EH� DQ� LQWHJUDO� SDUW� RI� DQ\� +,9�
SUHYHQWLRQ�HIIRUW�>��@�

0HWKRG
3DUWLFLSDQWV� LQ� WKH� SUHVHQW� VWXG\� FRPSULVH� D� SXUSRVLYH�
VDPSOH�RI�UDQGRPO\�FKRVHQ����SK\VLFLDQV��3K\VLFLDQV�ZHUH�
DVNHG�WR�FRPSOHWH�D����LWHP�TXHVWLRQQDLUH�WKDW�FRQWDLQHG�D�
VHULHV�RI�TXHVWLRQV�SHUWDLQLQJ�WR�WKHLU�+,9�SRVLWLYH�SDWLHQWV��
4XHVWLRQV�ZHUH�FOXVWHUHG�LQWR�ILYH�WKHPHV�
x SK\VLFLDQ
V�SUDFWLFH�DQG�SDWLHQW�SURILOH�
x PHGLFDWLRQ��DGKHUHQFH��UHVLVWDQFH�
x LOOLFLW�GUXJ�XVH�
x SV\FKLDWULF�V\PSWRPV��DQG
x 6H[XDO DFWLYLW\�

7ZR�WDLOHG�� 3HDUVRQ
V� SURGXFW�PRPHQW� FRUUHODWLRQV� ZHUH�
FRPSXWHG� DFURVV� LWHPV� IRU� EHKDYLRUDO� DQG� FOLQLFDO�
FRIDFWRUV�� %HFDXVH� DQDO\VHV� ZHUH� FRQGXFWHG� RQ� D� VPDOO��
SXUSRVLYH� VDPSOH�� UHVXOWV� VKRXOG� EH� LQWHUSUHWHG� DV�
LQGLFDWLQJ� WUHQGV� WKDW� VLJQDO� WKH� QHHG� IRU� IXUWKHU�
LQYHVWLJDWLRQ�

6WDWLVWLFDO�DQDO\VLV�
3DUWLFLSDQWV� ZHUH� GLYLGHG� LQWR� WKH� IROORZLQJ� �� FDWHJRULHV�
GHSHQGLQJ� RQ� WKHLU� KLVWRU\� RI� GUXJ� XVH�� ���� WKRVH� ZKR�
UHSRUWHG� PHWKDPSKHWDPLQH� XVH� LQ� WKH� SDVW� ��� GD\V�� ����
WKRVH�ZKR� UHSRUWHG� QR� KDUG� GUXJ� XVH� LQ� WKH� SDVW� ��� GD\V��
LQFOXGLQJ�WKRVH�ZLWK�QR�KLVWRU\�RI�GUXJ�XVH�DQG�WKRVH�ZKR�
PD\�KDYH�XVHG�KDUG�GUXJV�EXW�QRW�LQ�WKH�SDVW����GD\V��DQG�
���� WKRVH� ZKR� UHSRUWHG� WKH� XVH� RI� RWKHU� KDUG� GUXJV�
�H[FOXGLQJ� PHWKDPSKHWDPLQH�� LQ� WKH� SDVW� ��� GD\V�� +DUG�
GUXJ� XVH� ZDV� GHILQHG� DV� WKH� XVH� RI� DW� OHDVW� �� RI� WKH�
IROORZLQJ� GUXJV� LQ� WKH� SDVW� ��� GD\V�� FRFDLQH�� FUDFN��
KDOOXFLQRJHQV�� LQMHFWLRQ� GUXJV�� IOXQLWUD]HSDP� �5RK\SQRO��
+RIIPDQ�/D�5RFKH��%DVHO��6ZLW]HUODQG��� Ȗ�K\GUR[\EXW\ULF�
DFLG�� ��� ��PHWK\OHQHGLR[\PHWKDPSKHWDPLQH� �HFVWDV\��� RU�
RWKHU�GUXJV��H[FOXGLQJ�PDULMXDQD��
7R� DVVHVV� WKH� DVVRFLDWLRQ� RI� PHWKDPSKHWDPLQH�� XVH� ZLWK�
+,9�VH[XDO�ULVN�EHKDYLRU��UHJUHVVLRQ�PRGHOV�ZHUH�ILW�WR�WKH�
GDWD� XVLQJ� JHQHUDOL]HG� HVWLPDWLQJ� HTXDWLRQV� WR� FRQWURO� IRU�
SRVVLEOH�FRUUHODWLRQ�LQ�WKH�GDWD�DPRQJ�SDUWLFLSDQWV�HQUROOHG�
DW� WKH� VDPH�YHQXHV�� ,Q�DGGLWLRQ�� WKH�PRGHOV�FRQWUROOHG� IRU�
SRVVLEOH�FRQIRXQGLQJ�E\�DJH�DQG�UDFH�HWKQLFLW\��3�����ZDV�
FRQVLGHUHG�VWDWLVWLFDOO\�VLJQLILFDQW

5HVXOWV
3K\VLFLDQ�3UDFWLFH�DQG�3DWLHQW�3URILOH
2Q�DYHUDJH������RI�SK\VLFLDQ�PHPEHUV
�SDWLHQWV�DUH�+,9�
LQIHFWHG������DUH�JD\�PHQ��)LYH�SHUFHQW�RI�WKH�SK\VLFLDQV�
VHH�RQH�WR�ILYH�+,9�SRVLWLYH�SDWLHQWV�SHU�ZHHN������VHH�VL[�
WR����SHU�ZHHN������VHH����WR����SHU�ZHHN������VHH����WR�
��� SHU� ZHHN�� DQG� ���� VHH� PRUH� WKDQ� ��� +,9�SRVLWLYH
SDWLHQWV� SHU� ZHHN�� 6HYHQW\�VL[� SHUFHQW� RI� +,9�SRVLWLYH�
SDWLHQWV�DUH�RQ�+$$57��)RUW\�ILYH�SHUFHQW�RI� WKH�SDWLHQWV�

DUH� RQ� DQ� 579�FRQWDLQLQJ� UHJLPHQ�� ��� RQ� D� '/9�
FRQWDLQLQJ� UHJLPHQ�� $W� WKH� WLPH� RI� WKH� VXUYH\�� ���� KDG�
XQGHWHFWDEOH� YLUDO� ORDGV�� ���� ZHUH� UHVLVWDQW� WR� MXVW� RQH�
$59� GUXJ�� DQG� ���� WR� PXOWLSOH� $59� GUXJV�� )LIW\�WZR�
SHUFHQW�RI�SDWLHQWV� VHOI�UHSRUW� WR� WKHLU�SK\VLFLDQV� WKDW� WKH\�
KDYH� PLVVHG� WDNLQJ� WKHLU� PHGLFDWLRQV� LQ� WKH� SDVW� PRQWK��
7KH�QXPEHU�LQFUHDVHV�WR�����IRU�WKH�SDVW�VL[�PRQWKV��0RVW�
SDWLHQWV�FLWH UHDVRQV�VXFK�DV��IRUJRW��DQG��WUDYHOLQJ��IRU�WKH�
PLVVHG�GRVHV��7KH�VHFRQG�DQG�WKLUG�PRVW�FRPPRQ�UHDVRQV�
IRU� PLVVLQJ� GRVHV� LQFOXGH� SK\VLFDO� VLGH� HIIHFWV� DQG� WKH�
GLVUXSWLYH�QDWXUH�RI�FRQWUROOHG�VXEVWDQFHV��UHVSHFWLYHO\�
3K\VLFLDQV� UHSRUW� H[WHQVLYH� DQG� YDULHG� LOOLFLW� GUXJ� XVH� E\�
WKHLU� SDWLHQWV�� &U\VWDO� PHWKDPSKHWDPLQH� ZDV� WKH� PRVW�
FRPPRQO\�LQJHVWHG�GUXJ�IRU�����RI�WKH�SDWLHQWV��)RUW\�VL[�
SHUFHQW�RI� WKHVH�SDWLHQWV� UHSRUWHG�XVLQJ�DQRWKHU�FRQWUROOHG�
VXEVWDQFH�EHVLGH�FU\VWDO�PHWKDPSKHWDPLQH��2I� WKLV�JURXS��
���� PRVW� FRPPRQO\� LQJHVWHG� DOFRKRO�� ���� PRVW�
FRPPRQO\� LQJHVWHG� FRFDLQH�� ���� DQ� HUHFWLOH� G\VIXQFWLRQ�
PHGLFDWLRQ��DQG�����PDULMXDQD��7KH�VL[WK�PRVW�FRPPRQO\�
LQJHVWHG� GUXJ� ZDV� HFVWDV\�� IROORZHG� E\� JDPPD�
K\GUR[\EXW\UDWH� �*+%�� DQG� NHWDPLQH�� UHVSHFWLYHO\�� 7KH�
SK\VLFLDQV�LQGLFDWHG�WKDW�WKH\�EHOLHYH�����RI�WKHLU�SDWLHQWV�
DUH� KDELWXDO� XVHUV� RI� RQH� RU� PRUH� FRQWUROOHG� VXEVWDQFHV��
(OHYHQ�SHUFHQW�RI�SDWLHQWV�VHOI�UHSRUW�WDNLQJ�DQ�$59��GUXJ�
KROLGD\�� VSHFLILFDOO\�EHFDXVH�RI� LOOLFLW� GUXJ�XVH��2QO\�RQH�
WKLUG�RI�WKH�SDWLHQWV�ZHUH�GHVFULEHG�DV��YHU\�ZHOO�LQIRUPHG��
DERXW�WKH�UHODWLRQVKLS�EHWZHHQ�GUXJV�DQG�+,9�
3DWLHQWV� UHSRUWHG� WR� WKHLU� SK\VLFLDQV� D� YDULHW\� RI� VRFLR�
VH[XDO�EHKDYLRUV��)LIWHHQ�SHUFHQW�RI�SDWLHQWV�XVHG�,QWHUQHW�
EDVHG�VHUYLFHV�WR�DUUDQJH�VH[������KDG�YLVLWHG�D�EDWKKRXVH�
DQG� ��� KDG� DWWHQGHG� D� FLUFXLW� SDUW\�� (OHYHQ� SHUFHQW� RI�
SDWLHQWV� VHOI�UHSRUW� LQVHUWLYH� XQSURWHFWHG� DQDO� LQWHUFRXUVH�
�8$,�� LQ� WKH� SDVW� VL[� PRQWKV�� ��� UHSRUW� UHFHSWLYH� 8$,��
7ZHQW\�RQH�SHUFHQW�RI�WKRVH�ZKR�UHSRUWHG�DQ\�W\SH�RI�8$,�
VDLG� WKH\�ZHUH�XVLQJ�FU\VWDO PHWKDPSKHWDPLQH�DW� WKH� WLPH�
WKH�8$,� RFFXUUHG��$QRWKHU� ����RI� SDWLHQWV� ZHUH� KLJK� RQ�
DQRWKHU� VXEVWDQFH�� DQG� ���� RI� SDWLHQWV� KDG� FRQVXPHG�
DOFRKRO�SULRU�WR�RU�GXULQJ�WKH�VH[XDO�HQFRXQWHU��3K\VLFLDQV�
EHOLHYH�WKDW�VOLJKWO\�PRUH�SDWLHQWV�DUH��YHU\�ZHOO�LQIRUPHG�
DERXW� WKH� UHODWLRQVKLS� EHWZHHQ� GUXJV� DQG� VH[� ������ WKDQ�
DUH�YHU\�ZHOO�LQIRUPHG�DERXW�WKH�UHODWLRQVKLS�EHWZHHQ�VXFK�
GUXJV�DQG�+,9��������

&U\VWDO�0HWKDPSKHWDPLQH� DQG�5HVLVWDQFH�� %HKDYLRUDO�
5LVN�)DFWRUV
&U\VWDO� PHWKDPSKHWDPLQH� XVH� DW� RQH� SRLQW� LQ� WLPH�
LQFUHDVHV� WKH� OLNHOLKRRG� RI� IXWXUH� XVH�� &U\VWDO�
PHWKDPSKHWDPLQH� XVH� LQ� WKH� SDVW� ZHHN� LV� SRVLWLYHO\�
FRUUHODWHG�ZLWK�XVH�LQ�WKH�SDVW�PRQWK��U� ��������3���������
XVH�LQ�WKH�SDVW�WKUHH�WR�VL[�PRQWKV��U� ��������3���������DQG�
XVH�LQ�WKH�SDVW����PRQWKV��U� ��������3���������7KH�XVH�RI�
FU\VWDO�PHWKDPSKHWDPLQH�LV�DVVRFLDWHG�ZLWK�D�VHULHV�RI�ULVN�
IDFWRUV� FRQQHFWHG� WR� $59� GUXJ� UHVLVWDQFH�� )RU� H[DPSOH��
WKRVH� ZKR� UHSRUW� FU\VWDO� PHWKDPSKHWDPLQH� DV� WKHLU� PRVW�
FRPPRQO\� LQJHVWHG� GUXJ� ZLWKLQ� WKH� SDVW� PRQWK� VKRZ� D�
WUHQG�IRU�PLVVLQJ�D�PHGLFDWLRQ�GRVH�LQ�WKH�SDVW�PRQWK��U� �
������� 3��������� &U\VWDO� PHWKDPSKHWDPLQH� XVHUV� DOVR�
SDUWLFLSDWH� LQ� KLJK�ULVN� OLIHVW\OHV�� 7KRVH� ZKR� XVHG� FU\VWDO�
PHWKDPSKHWDPLQH� LQ� WKH� SDVW�ZHHN��PRQWK�� RU� ���PRQWKV�
ZHUH�PRUH� OLNHO\� WR�KDYH�JRQH� WR� D� EDWKKRXVH� �U� ��������
�������DQG��������UHVSHFWLYHO\��3�������DQG�FLUFXLW�SDUW\��U�
 � ������� ������� ������� UHVSHFWLYHO\�� 3��������� &U\VWDO�
PHWKDPSKHWDPLQH� XVH� LV� DOVR� FRQQHFWHG� WR� LQFLGHQFHV� RI�
8$,��7KRVH�ZKR�XVHG�FU\VWDO�PHWKDPSKHWDPLQH�LQ�WKH�SDVW�
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ZHHN��SDVW�PRQWK� DQG�SDVW����PRQWKV�ZHUH�PRUH�OLNHO\�WR�
HQJDJH�LQ�LQVHUWLYH�8$,��U� ����������������������3��������
DQG�UHFHSWLYH�8$,��U� ����������������������3���������WZR�
KLJK�SUREDELOLW\� +,9� WUDQVPLVVLRQ�UHODWHG� VH[XDO�
EHKDYLRUV�

&U\VWDO� 0HWKDPSKHWDPLQH� DQG� 5HVLVWDQFH�� &OLQLFDO�
5LVN�)DFWRUV
7KH� VXUYH\� LQVWUXPHQW� GLG� QRW� VROLFLW� VSHFLILF� LQIRUPDWLRQ�
RQ�71)��PHWDEROLVP�� RU�&<3�'���5HVXOWV� RQ� WKH� FOLQLFDO�
DVSHFW� RI� WKH� FU\VWDO� PHWKDPSKHWDPLQH�UHVLVWDQFH�
UHODWLRQVKLS� DUH� WKHUHIRUH� OLPLWHG�� 5HVXOWV� GR�� KRZHYHU��
VXJJHVW� WKDW� WKRVH� ZKR� XVHG� FU\VWDO� PHWKDPSKHWDPLQH� LQ�
WKH� SDVW� WKUHH� WR� VL[�PRQWKV� ZHUH� DOVR� OLNHO\� WR� EH� RQ� DQ�
579�FRQWDLQLQJ� UHJLPHQ� �U�  � ������� 3��������� ZKLFK�
H[DFHUEDWHV� WKH� OLNHOLKRRG�RI�D� IDWDO�GUXJ�GUXJ� LQWHUDFWLRQ��
7KRVH�SDWLHQWV�ZKR�VHOI�UHSRUW�FU\VWDO�PHWKDPSKHWDPLQH�DV�
WKHLU�PRVW�FRPPRQO\�LQJHVWHG�GUXJ�VKRZ�D�WUHQG�IRU�EHLQJ�
UHVLVWDQW�WR�PXOWLSOH�$59�GUXJV��U� ��������3���������7KH�
PRVW� VXEVWDQWLYHO\� QRWHZRUWK\� ILQGLQJ�� KRZHYHU�� LV� WKDW�
FU\VWDO� PHWKDPSKHWDPLQH� XVH� LQ� WKH� SDVW� ZHHN�� PRQWK��
WKUHH� WR� VL[� PRQWKV�� RU� ��� PRQWKV� LV� QRW� FRUUHODWHG� ZLWK�
KDYLQJ�DQ�XQGHWHFWDEOH�YLUDO� ORDG��U� ��������3�������� U� �
������� 3�������� U�  � �������� 3�������� DQG� U�  � ��������
3�������� UHVSHFWLYHO\��� ,I� WKH� FRXQWHUIDFWXDO� LV� WUXH�� WKHQ�
WKRVH�ZKR�GR�QRW� UHSRUW�FU\VWDO�PHWKDPSKHWDPLQH�XVH�DUH�
OLNHO\� WR�EH� WKRVH� IRU�ZKRP�+$$57�LV�HIIHFWLYH�DQG�YLFH�
YHUVD�

'LVFXVVLRQ
5HVXOWV� UHYHDO� WKDW� FOLQLFDO� DQG� EHKDYLRUDO� SDWKZD\V�
XQGHUJLUG� WKH� UHODWLRQVKLS� EHWZHHQ� FU\VWDO�
PHWKDPSKHWDPLQH�XVH�DQG�$59�GUXJ�UHVLVWDQFH��7KH�VWLOO�
QDVFHQW� OLWHUDWXUH� HPSKDVL]HV� WKH� UROH� RI� LQDGHTXDWH�
DGKHUHQFH� DV� D� FULWLFDO� EHKDYLRUDO� IDFWRU� UHVSRQVLEOH� IRU�
UHVLVWDQFH��6WXG\�UHVXOWV�DUH�FRQILUPDWRU\��7KH�SRVVLELOLWLHV�
IRU� DGGLFWLRQ� DUH� LQ� SODFH� DV� SDWLHQWV� ZKR� UHSRUW� XVLQJ�
FU\VWDO� PHWKDPSKHWDPLQH� DW� RQH� SRLQW� LQ� WLPH� DUH� DOVR�
OLNHO\�WR�UHSRUW�IXWXUH�XVH��$GGLFWLRQ�FRQFHUQV�DVLGH��FU\VWDO�
PHWKDPSKHWDPLQH� XVHUV� DUH� PRUH� OLNHO\� WR� HQJDJH� LQ� D�
QXPEHU� RI� +,9�WUDQVPLWWDEOH� VH[XDO� EHKDYLRUV� VXFK� DV�
LQVHUWLYH�DQG� UHFHSWLYH�8$,��7KHVH� ILQGLQJV�DUH�HVSHFLDOO\�
WURXEOLQJ EHFDXVH�FU\VWDO�PHWKDPSKHWDPLQH�XVHUV�DUH�PRUH�
OLNHO\� WR�YLVLW� EDWKKRXVHV� DQG� DWWHQG� FLUFXLW� SDUWLHV��ZKHUH�
WKHUH� PD\� EH� DQ� RYHUDOO� KLJK� SUHYDOHQFH� RI� VHURSRVLWLYH�
SDWURQV� DQG� ULVNLHU� VH[XDO� SUDFWLFHV�� 7KH� SXEOLF� KHDOWK�
WKUHDW�LV�H[DFHUEDWHG�JLYHQ�WKDW������VHURSRVLWLYH�LQGLYLGXDOV�
H[KLELW� D� OHVV� FDXWLRXV� VH[XDO� SURILOH�� ���� FU\VWDO�
PHWKDPSKHWDPLQH�XVLQJ� VHURSRVLWLYH� LQGLYLGXDOV� DUH� OHVV�
OLNHO\� WR� EH� DGKHUHQW� WR� WKHLU� $59� UHJLPHQ� �ZKLFK� WKHQ�
LQFUHDVHV� WKH� OLNHOLKRRG� RI�$59� GUXJ� UHVLVWDQFH��� DQG� ����
FU\VWDO PHWKDPSKHWDPLQH�XVLQJ�VHURSRVLWLYH�LQGLYLGXDOV�RQ�
+$$57�DUH�OLNHO\�WR�KDYH�KLJKHU�YLUDO�ORDGV�
6WXG\�UHVXOWV�FRUURERUDWH�WKH�UROH�SOD\HG�E\�EHKDYLRUDO�DQG�
FOLQLFDO� IDFWRUV� LQ� WKH� UHODWLRQVKLS� EHWZHHQ� FU\VWDO�
PHWKDPSKHWDPLQH� DQG� $59� GUXJ� UHVLVWDQFH�� $OWKRXJK�
LQVWUXPHQW� OLPLWDWLRQV� SUHFOXGHG� WHVWLQJ� IRU� WKH� GLUHFW� RU�
LQGLUHFW�UROH�SOD\HG�E\�$59�GUXJ�PHWDEROLVP��QHXURORJLFDO�
GDPDJH�� RU� DSRSWRVLV�� UHVXOWV� GLG� UHYHDO� WKDW� WKRVH�
LQGLYLGXDOV�ZKR�UHSRUWHG�XVLQJ�FU\VWDO�PHWKDPSKHWDPLQH�LQ�
D�YDULHW\�RI�GLIIHUHQW� WLPH�SHULRGV�ZHUH�QRW� OLNHO\� WR�KDYH�
XQGHWHFWDEOH�YLUDO�ORDGV��,I�WKH�UHYHUVH�LV�DOVR�WUXH��L�H���WKDW�
WKRVH� ZKR� GR� QRW� XVH� FU\VWDO� PHWKDPSKHWDPLQH� DUH�
VWDWLVWLFDOO\� PRUH� OLNHO\� WR� KDYH� XQGHWHFWDEOH� YLUDO� ORDGV���

WKHQ� WKHUH� LV� IXUWKHU� HYLGHQFH� IRU� D� FOLQLFDO� UHODWLRQVKLS�
EHWZHHQ� FU\VWDO� PHWKDPSKHWDPLQH� XVH� DQG� $59� GUXJ�
UHVLVWDQFH�� 0XFK� PRUH� UHVHDUFK� LV� UHTXLUHG� LQWR� WKLV�
LPSRUWDQW�DQG�JURZLQJ�DUHD�RI�SXEOLF�KHDOWK�FRQFHUQ�

&RQFOXVLRQ
7R�GDWH��OLWWOH�UHVHDUFK�KDV�H[DPLQHG�KRZ�FU\VWDO�PHWK�XVH�
LQIOXHQFHV� +,9� PHGLFDO� RXWFRPHV� DPRQJ� +,9�LQIHFWHG�
³PHQ�KDYH�VH[�ZLWK�PHQ´��060���7KLV�DQDO\VLV�VKRZHG�D�
VLJQLILFDQW� LQGHSHQGHQW� DVVRFLDWLRQ� EHWZHHQ� FU\VWDO� PHWK�
XVH� DQG� XQVXSSUHVVHG� YLUDO� ORDG� DPRQJ�060� LQ� DQ�+,9�
VHUYLFH� SRSXODWLRQ�� )XWXUH� VWXGLHV� VKRXOG� H[DPLQH�
ELRORJLFDO� DQG� SV\FKRVRFLDO� PHGLDWRUV�� PRGHUDWRUV� DQG�
FRQIRXQGHUV� RI� WKLV� UHODWLRQVKLS� WR� LQIRUP� LQWHUYHQWLRQ�
GHYHORSPHQW� IRU� 060� FU\VWDO� PHWK� XVHUV� LQ� +,9� FDUH�
VHWWLQJV

&RQIOLFW�RI ,QWHUHVWV
7KLV�SDSHU�GRHV�QRW�FRQWDLQ�DQ\�FRQIOLFW�RI�LQWHUHVW�

5HIHUHQFHV
�� &HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ� �&'&���

0HWKDPSKHWDPLQH� XVH� DQG� ULVN� IRU� +,9�$,'6� >IDFW�
VKHHW@�������

�� .XUW]��6��3��������$,'6�%HKDY� �����
�� $QWRQLRX��7��DQG�7VHQJ��$��/����������������
�� 1DWLRQDO� 'UXJ� ,QWHOOLJHQFH� &HQWHU� 1DWLRQDO�

PHWKDPSKHWDPLQH�WKUHDW DVVHVVPHQW�������
�� 8UELQD�� $�� DQG� -RQHV�� .�� ������ &OLQLFDO� ,QIHFWLRXV�

'LVHDVHV��������������
�� *D\� 0HQ
V� +HDOWK� &ULVLV�� �&RQIURQW� FU\VWDO�

PHWKDPSKHWDPLQH� XVH� LQ� 1HZ� <RUN� &LW\�� 3XEOLF�
SROLF\�UHFRPPHQGDWLRQV���1HZ�<RUN�������

�� *DKOLQJHU�� 3�� 0�� ������ /DV� 9HJDV�� 19�� 6DJHEUXVK�
3UHVV�

�� $KPDG�� .�� ������ /DQFHW� ,QIHFWLRXV� 'LVHDVHV�� ������
����

�� 6KUHP��0��DQG�+DONLWLV�������3��1��-RXUQDO�RI�+HDOWK�
3V\FKRORJ\�����������������

��� $KPDGL��-��DQG�%HQUD]DYL��/��������(XURSHDQ�-RXUQDO�
RI�0HGLFDO�5HVHDUFK������±���

��� $KPDGL��-��DQG�%HQUD]DYL��/��������$PHULFDQ�-RXUQDO�
RI�1HSKURORJ\�������±���

��� $KPDG��.��������/DQFHW����������±����
��� %XUHDX� IRU� ,QWHUQDWLRQDO� 1DUFRWLFV�� /DZ� (QIRUFHPHQW�

$IIDLUV� ,QWHUQDWLRQDO� 1DUFRWLFV� &RQWURO� 6WUDWHJ\�
5HSRUW�� 9ROXPH� ,�� GUXJ� DQG� FKHPLFDO� FRQWURO� 86�
'HSDUWPHQW�RI�6WDWH� :DVKLQJWRQ� �����

��� &DULEEHDQ� 'UXJ� $EXVH� (SLGHPLRORJ\�� 6XUYHLOODQFH�
6\VWHP� 3URMHFW� %DKDPDV� 6HFRQGDU\� 6FKRRO�
6XUYH\� %DKDPVD� 1DWLRQDO� 'UXJ�
&RXQFLO� %DKDPDV� �����

��� &DULEEHDQ� (SLGHPLRORJ\� &HQWUH� 7KH� &DULEEHDQ�
+,9�$,'6� HSLGHPLF� DQG� WKH� VLWXDWLRQ� LQ� PHPEHU�
FRXQWULHV� RI� WKH� &DULEEHDQ� (SLGHPLRORJ\� &HQWUH�
�&$5(&�� &DULEEHDQ�(SLGHPLRORJ\�&HQWUH� ����

��� &HQWUH� IRU�6RFLDO� DQG�+HDOWK�2XWFRPHV�5HVHDUFK� DQG�
(YDOXDWLRQ� 5HFHQW� WUHQGV� LQ� LOOHJDO� GUXJ� XVH� LQ� 1HZ�
=HDODQG������ 0DVVH\�8QLYHUVLW\� $XFNODQG� �����

��� &KR�� $�� .�� DQG� 0HOHJD�� :�� 3�� ������ -RXUQDO� RI�
$GGLFWLYH�'LVHDVHV�������±���

��� &XQQLQJKDP�� -�� .��� DQG� /LX�� /��0�� ������ $GGLFWLRQ��
�������±�����

��� &XQQLQJKDP�� -�� .�� DQG� /LX�� /��0������� $GGLFWLRQ��



Ε�Ϯϭϱ Ε

:RUOG�:LGH -RXUQDO�RI�0XOWLGLVFLSOLQDU\�5HVHDUFK�DQG�'HYHORSPHQW

�������±����
��� 'DQJHURXV�'UXJV�%RDUG� $� SLORW� VWXG\� RQ� QDOEXSKLQH�

K\GURVFKORULGH� DEXVH� LQ� &HEX� DQG� PHWUR�
0DQLOD� 'DQJHURXV� 'UXJV� %RDUG� RI� WKH�
3KLOOLSSLQHV� 0DQLOD� �����

��� 'DUNH�� 6�� DQG� +DOO�� :�� ������ 'UXJ� 	� $OFRKRO�
'HSHQGHQFH��������±����

��� 6KRSWDZ�� 6�� DQG� 5HEDFN�� &�� -�� ������ $GGLFWLRQ��
��� �6XSSO�������±���

��� )LVKHU��'��*���5H\QROGV��*��/��DQG�1DSSHU��/��(�������
&XUU�2SLQ�,QIHFW�'LV��������±��

9LHZ�SXEOLFDWLRQ�VWDWV9LHZ�SXEOLFDWLRQ�VWDWV


