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1RWH��$FWLYH�PDWHULDO�ZDV�FDOFXODWHG�RQ�DVVD\�RU�3RWHQF\�%DVLV��������
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1RWH��/DNH�7DUWUD]LQH��0D\�FDXVH�DOOHUJLF�UHDFWLRQV�

�� 3+$50$&(87,&$/�)250�

6,92520<&,1�� $]LWKURP\FLQ� 7DEOHW� 863� ����PJ� DYDLODEOH� DV� <HOORZ� FRORU FDSOHW� VKDSH� ILOP�

FRDWHG�WDEOHWV�KDYLQJ�EUHDN�OLQH�RQ�RQH�VLGH�RI�WKH�WDEOHWV�

1RWH���7KH�VFRUHOLQH�LV�RQO\�WR�IDFLOLWDWH�EUHDNLQJ�IRU�HDVH�RI�VZDOORZLQJ�DQG�QRW�WR�GLYLGH�LQWR�

HTXDO�GRVHV�!

��� 7KHUDSHXWLF LQGLFDWLRQV

6,92520<&,16� 863� ���� PJ� LV� LQGLFDWHG� IRU� WKH� WUHDWPHQW� RI� WKH� IROORZLQJ� LQIHFWLRQV�� ZKHQ�

FDXVHG�E\�PLFURRUJDQLVPV�VHQVLWLYH�WR�D]LWKURP\FLQ�

x $FXWH�EDFWHULDO�VLQXVLWLV��DGHTXDWHO\�GLDJQRVHG�

x $FXWH�EDFWHULDO�RWLWLV�PHGLD��DGHTXDWHO\�GLDJQRVHG�

x 3KDU\QJLWLV��WRQVLOOLWLV

x $FXWH�H[DFHUEDWLRQ�RI�FKURQLF�EURQFKLWLV��DGHTXDWHO\�GLDJQRVHG�

x 0LOG�WR�PRGHUDWHO\�VHYHUH�FRPPXQLW\�DFTXLUHG�SQHXPRQLD

x ,QIHFWLRQV� RI� WKH� VNLQ� DQG� VRIW� WLVVXHV� RI� PLOG� WR� PRGHUDWH� VHYHULW\� H�J�� IROOLFXOLWLV��

FHOOXOLWLV��HU\VLSHODV

x 8QFRPSOLFDWHG�&KODP\GLD�WUDFKRPDWLV�XUHWKULWLV�DQG�FHUYLFLWLV

&RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�RIILFLDO�JXLGDQFH�RQ�WKH�DSSURSULDWH�XVH�RI�DQWLEDFWHULDO�DJHQWV�

��� 3RVRORJ\�DQG�PHWKRG�RI�DGPLQLVWUDWLRQ

3RVRORJ\

6,92520<&,1V�VKRXOG�EH�JLYHQ�DV�D�VLQJOH�GDLO\�GRVH��7KH�GXUDWLRQ�RI�WUHDWPHQW�LQ�HDFK�RI�WKH�

LQIHFWLRXV�GLVHDVHV�LV�JLYHQ�EHORZ�

$GXOWV��HOGHUO\��FKLOGUHQ�DQG�DGROHVFHQWV�RYHU����NJ�ERG\�ZHLJKW

7KH�WRWDO�GRVDJH�RI�D]LWKURP\FLQ�LV������PJ�ZKLFK�LV�VSUHDG�RYHU�WKUHH�GD\V������PJ�RQFH�GDLO\��

$OWHUQDWLYHO\��WKH�GRVDJH�FDQ�EH�VSUHDG�RYHU�ILYH�GD\V������PJ�DV�D�VLQJOH�GRVH�RQ�WKH�ILUVW�GD\�

DQG�WKHUHDIWHU�����PJ�RQFH�GDLO\��

,Q� XQFRPSOLFDWHG &KODP\GLD� WUDFKRPDWLV XUHWKULWLV� DQG� FHUYLFLWLV� WKH� GRVDJH� LV� ����� PJ� DV� D�

VLQJOH�RUDO�GRVH�

)RU�VLQXVLWLV��WUHDWPHQW�LV�LQGLFDWHG�IRU�DGXOWV�DQG�DGROHVFHQWV����\HDUV�RI�DJH�DQG�RYHU�
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&KLOGUHQ�DQG�DGROHVFHQWV����NJ�DQG�XQGHU�ERG\�ZHLJKW

7DEOHWV� DUH� QRW� LQGLFDWHG� IRU� WKHVH� SDWLHQWV�� 2WKHU� SKDUPDFHXWLFDO� IRUPV� RI� D]LWKURP\FLQ�� H�J��

VXVSHQVLRQV�PD\�EH�XVHG�

(OGHUO\

1R�GRVH�DGMXVWPHQWV�DUH�UHTXLUHG�IRU�HOGHUO\�SDWLHQWV��6LQFH�HOGHUO\�SDWLHQWV�FDQ�EH�SDWLHQWV�ZLWK�

RQJRLQJ� SURDUUK\WKPLF� FRQGLWLRQV� D� SDUWLFXODU� FDXWLRQ� LV� UHFRPPHQGHG� GXH� WR� WKH� ULVN� RI�

GHYHORSLQJ�FDUGLDF�DUUK\WKPLD�DQG�WRUVDGHV�GH�SRLQWHV�

3DWLHQWV�ZLWK�UHQDO�LPSDLUPHQW

1R�GRVH�DGMXVWPHQW�LV�QHFHVVDU\�LQ�SDWLHQWV�ZLWK�PLOG�WR�PRGHUDWH�UHQDO�LPSDLUPHQW��*)5�������

PO�PLQ������P���

3DWLHQWV�ZLWK�KHSDWLF�LPSDLUPHQW

$�GRVH�DGMXVWPHQW� LV�QRW�QHFHVVDU\� IRU�SDWLHQWV�ZLWK�PLOG� WR�PRGHUDWHO\� LPSDLUHG� OLYHU� IXQFWLRQ�

�&KLOG�3XJK FODVV�$�RU�%��

0HWKRG�RI�DGPLQLVWUDWLRQ

)RU�RUDO�XVH�

7KH�WDEOHWV�FDQ�EH�WDNHQ�ZLWK�RU�ZLWKRXW�IRRG�
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��� &RQWUDLQGLFDWLRQV

+\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFH��WR�HU\WKURP\FLQ�RU�DQ\�PDFUROLGH�RU�NHWROLGH�DQWLELRWLF�RU

WR�DQ\�RI�WKH�H[FLSLHQWV�

��� 6SHFLDO�ZDUQLQJV�DQG�SUHFDXWLRQV�IRU�XVH

$OOHUJLF�UHDFWLRQV

$V�ZLWK�HU\WKURP\FLQ�DQG�RWKHU�PDFUROLGHV��UDUH�VHULRXV�DOOHUJLF�UHDFWLRQV�LQFOXGLQJ�DQJLRQHXURWLF�

RHGHPD� DQG� DQDSK\OD[LV� �UDUHO\� IDWDO�� KDYH� EHHQ� UHSRUWHG� DORQJVLGH� GHUPDWRORJLFDO� UHDFWLRQV��

LQFOXGLQJ�DFXWH�JHQHUDOLVHG�H[DQWKHPDWRXV�SXVWXORVLV� �$*(3���6WHYHQV�-RKQVRQ� V\QGURPH� �6-6���

WR[LF� HSLGHUPDO� QHFURO\VLV� �7(1�� �UDUHO\� IDWDO�� DQG� '5(66� V\QGURPH� �'UXJ� 5HDFWLRQ� ZLWK�

(RVLQRSKLOLD�DQG�6\VWHPLF�6\PSWRPV���$� FHUWDLQ�QXPEHU�RI� WKHVH� UHDFWLRQV� UHVXOWHG� LQ� UHFXUULQJ�

V\PSWRPV�DQG�UHTXLUHG�DQ�H[WHQGHG�SHULRG�RI�REVHUYDWLRQ�DQG�WUHDWPHQW�

,I� DQ� DOOHUJLF� UHDFWLRQ� RFFXUV�� XVH� RI� WKLV� PHGLFLQDO� SURGXFW� PXVW� EH� GLVFRQWLQXHG� DQG� WKH�

DSSURSULDWH� WUHDWPHQW� LQLWLDWHG�� 'RFWRUV� PXVW� EH� DZDUH� WKDW� DOOHUJLF� V\PSWRPV� FDQ� UHFXU� LI�

V\PSWRPDWLF�WUHDWPHQW�LV�GLVFRQWLQXHG�

5HQDO�LPSDLUPHQW

1R�GRVH�DGMXVWPHQW� LV�QHFHVVDU\� LQ�SDWLHQWV�ZLWK�PLOG� WR�PRGHUDWH� UHQDO� LPSDLUPHQW� �FUHDWLQLQH�

FOHDUDQFH�!����PO�PLQ���,Q�SDWLHQWV�ZLWK�VHYHUH�UHQDO�IXQFWLRQ�LPSDLUPHQW��*)5������P/�PLQ���D�

����LQFUHDVH�LQ�V\VWHPLF�H[SRVXUH�WR�D]LWKURP\FLQ�KDV EHHQ�REVHUYHG�

+HSDWLF�LPSDLUPHQW

6LQFH�OLYHU�LV�WKH�SULQFLSDO�URXWH�RI�HOLPLQDWLRQ�IRU�D]LWKURP\FLQ��WKH�XVH�RI�D]LWKURP\FLQ�VKRXOG�EH�

XQGHUWDNHQ�ZLWK�FDXWLRQ� LQ�SDWLHQWV�ZLWK�VLJQLILFDQW�KHSDWLF�GLVHDVH��&DVHV�RI� IXOPLQDQW�KHSDWLWLV�

SRWHQWLDOO\� OHDGLQJ� WR� OLIH�WKUHDWHQLQJ� OLYHU� IDLOXUH� KDYH� EHHQ� UHSRUWHG� ZLWK� D]LWKURP\FLQ�� 6RPH�

SDWLHQWV� PD\� KDYH�� RU� KDYH� KDG� SUH�H[LVWLQJ� KHSDWLF� GLVHDVH� RU� PD\� KDYH� EHHQ� WDNLQJ� RWKHU�

KHSDWRWR[LF�PHGLFLQDO�SURGXFWV�

,Q�FDVH�RI�VLJQV�DQG�V\PSWRPV�RI�OLYHU�G\VIXQFWLRQ��VXFK�DV�UDSLG�GHYHORSLQJ�DVWKHQLD�DVVRFLDWHG�

ZLWK� MDXQGLFH�� GDUN� XULQH�� EOHHGLQJ� WHQGHQF\� RU� KHSDWLF� HQFHSKDORSDWK\�� OLYHU� IXQFWLRQ� WHVWV��

LQYHVWLJDWLRQV�VKRXOG�EH�SHUIRUPHG�LPPHGLDWHO\��$]LWKURP\FLQ�DGPLQLVWUDWLRQ�VKRXOG�EH�VWRSSHG�LI�

OLYHU�G\VIXQFWLRQ�KDV�HPHUJHG�

/LYHU�IXQFWLRQ�GLVRUGHUV��KHSDWLWLV��FKROHVWDWLF�MDXQGLFH��OLYHU�QHFURVLV�DQG�UHQDO�IDLOXUH�KDYH�EHHQ�

UHSRUWHG�DQG�KDYH�EHHQ�IDWDO� LQ�D�QXPEHU�RI�FDVHV��'LVFRQWLQXH�WKH�XVH�RI�D]LWKURP\FLQ�LI�VLJQV�

DQG�V\PSWRPV�RI�KHSDWLWLV�RFFXU�

3VHXGRPHPEUDQRXV�FROLWLV�KDV�EHHQ�UHSRUWHG�IROORZLQJ�XVH�RI�PDFUROLGH�DQWLELRWLFV��7KLV�GLDJQRVLV�

VKRXOG� WKHUHIRUH� EH� WDNHQ� LQWR� FRQVLGHUDWLRQ� LQ� SDWLHQWV� ZKR� GHYHORS� GLDUUKRHD� DIWHU� VWDUWLQJ�

WUHDWPHQW�ZLWK�D]LWKURP\FLQ�

,QIDQWLOH�K\SHUWURSKLF�S\ORULF�VWHQRVLV
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)ROORZLQJ� WKH� XVH� RI� D]LWKURP\FLQ� LQ� QHRQDWHV� �WUHDWPHQW� XS� WR� ��� GD\V� RI� OLIH��� LQIDQWLOH�

K\SHUWURSKLF� S\ORULF� VWHQRVLV� �,+36�� KDV� EHHQ� UHSRUWHG�� 3DUHQWV� DQG� FDUHJLYHUV� VKRXOG� EH�

LQIRUPHG�WR�FRQWDFW�WKHLU�SK\VLFLDQ�LI�YRPLWLQJ�RU�LUULWDELOLW\�ZLWK�IHHGLQJ�RFFXUV�

(UJRW�DONDORLGV�DQG�D]LWKURP\FLQ

7KH�FRQFXUUHQW�XVH�RI�HUJRW�DONDORLGV�DQG�PDFUROLGH�DQWLELRWLFV�KDV�EHHQ�IRXQG�WR�DFFHOHUDWH�WKH�

GHYHORSPHQW� RI� HUJRWLVP�� 7KH� LQWHUDFWLRQV� EHWZHHQ� HUJRW� DONDORLGV� DQG� D]LWKURP\FLQ� KDYH� QRW�

EHHQ�VWXGLHG��7KH�GHYHORSPHQW�RI�HUJRWLVP�LV�KRZHYHU�SRVVLEOH��VR�WKDW�D]LWKURP\FLQ�DQG�HUJRW�

DONDORLG�GHULYDWLYHV�VKRXOG�QRW�EH�DGPLQLVWHUHG�VLPXOWDQHRXVO\�

47�SURORQJDWLRQ

3URORQJHG� FDUGLDF� UHSRODULVDWLRQ� DQG� D� SURORQJHG� 47� LQWHUYDO�� LPSDUWLQJ� D� ULVN� RI� GHYHORSLQJ�

FDUGLDF�DUUK\WKPLD�DQG�WRUVDGHV�GH�SRLQWHV��KDYH�EHHQ�VHHQ�LQ�WUHDWPHQW�ZLWK�RWKHU�PDFUROLGHV�

LQFOXGLQJ�D]LWKURP\FLQ�

7KHUHIRUH�� DV� WKH� IROORZLQJ� VLWXDWLRQV�PD\� OHDG� WR� DQ� LQFUHDVHG� ULVN� IRU� YHQWULFXODU� DUUK\WKPLDV�

�LQFOXGLQJ�WRUVDGH�GH�SRLQWHV��ZKLFK�FDQ�OHDG�WR�FDUGLDF�DUUHVW��D]LWKURP\FLQ�VKRXOG�EH�XVHG�ZLWK�

FDXWLRQ�LQ�SDWLHQWV�ZLWK�RQJRLQJ�SURDUUK\WKPLF�FRQGLWLRQV��HVSHFLDOO\�ZRPHQ�DQG�HOGHUO\�SDWLHQWV��

VXFK�DV�

x 3DWLHQWV�ZLWK�FRQJHQLWDO�RU�GRFXPHQWHG�DFTXLUHG�47�SURORQJDWLRQ�

x 3DWLHQWV� FXUUHQWO\� UHFHLYLQJ� WUHDWPHQW� ZLWK� RWKHU� DFWLYH� VXEVWDQFHV� WKDW� SURORQJ� 47�

LQWHUYDO� VXFK� DV� DQWLDUUK\WKPLFV� RI� FODVV� ,$� �TXLQLGLQH� DQG� SURFDLQDPLGH�� DQG� FODVV� ,,,�

�GRIHWLOLGH��DPLRGDURQH�DQG�VRWDORO���FLVDSULGH�DQG�WHUIHQDGLQH��DQWLSV\FKRWLF�DJHQWV�VXFK�

DV� SLPR]LGH�� DQWLGHSUHVVDQWV� VXFK� DV� FLWDORSUDP�� DQG� IOXRURTXLQRORQHV� VXFK� DV�

PR[LIOR[DFLQ�DQG�OHYRIOR[DFLQ�

x 3DWLHQWV�ZLWK� D� GLVUXSWHG� HOHFWURO\WH� EDODQFH�� SDUWLFXODUO\� LQ� FDVHV� RI� K\SRNDODHPLD� DQG�

K\SRPDJQHVDHPLD

x 3DWLHQWV� ZLWK� FOLQLFDOO\� UHOHYDQW� EUDG\FDUGLD�� FDUGLDF� DUUK\WKPLD� RU� VHYHUH� FDUGLDF�

LQVXIILFLHQF\�

0\DVWKHQLD�JUDYLV�DQG�D]LWKURP\FLQ

([DFHUEDWLRQV� RI� WKH� V\PSWRPV� RI� P\DVWKHQLD� JUDYLV� DQG� QHZ� RQVHW� RI� P\DVWKHQLD� V\QGURPH�

KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�UHFHLYLQJ�D]LWKURP\FLQ�WKHUDS\�

6XSHULQIHFWLRQV

$V�ZLWK� DQ\� DQWLELRWLF� SUHSDUDWLRQ�� REVHUYDWLRQ� IRU� VLJQV� RI� VXSHULQIHFWLRQ�ZLWK� QRQ�VXVFHSWLEOH�

RUJDQLVPV��LQFOXGLQJ�IXQJL�LV�UHFRPPHQGHG�

&ORVWULGLXP�GLIILFLOH DVVRFLDWHG�GLDUUKRHD

&ORVWULGLXP� GLIILFLOH DVVRFLDWHG� GLDUUKRHD� �&'$'�� KDV� EHHQ� UHSRUWHG� ZLWK� XVH� RI� QHDUO\� DOO�

DQWLEDFWHULDO� DJHQWV�� LQFOXGLQJ� D]LWKURP\FLQ�� DQG�PD\� UDQJH� LQ� VHYHULW\� IURP�PLOG� GLDUUKRHD� WR�

IDWDO� FROLWLV�� 7UHDWPHQW�ZLWK� DQWLEDFWHULDO� DJHQWV� DOWHUV� WKH� QRUPDO� IORUD� RI� WKH� FRORQ� OHDGLQJ� WR�

RYHUJURZWK�RI &��GLIILFLOH�

&�� GLIILFLOH SURGXFHV� WR[LQV� $� DQG� %� ZKLFK� FRQWULEXWH� WR� WKH� GHYHORSPHQW� RI� &'$'�� +\SHUWR[LQ�

SURGXFLQJ�VWUDLQV�RI &��GLIILFLOH FDXVH�LQFUHDVHG�PRUELGLW\�DQG�PRUWDOLW\��DV�WKHVH�LQIHFWLRQV�FDQ�EH�
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UHIUDFWRU\� WR� DQWLPLFURELDO� WKHUDS\� DQG�PD\� UHTXLUH� FROHFWRP\��&'$'�PXVW� EH� FRQVLGHUHG� LQ� DOO�

SDWLHQWV�ZKR�SUHVHQW�ZLWK�GLDUUKRHD�IROORZLQJ�DQWLELRWLF�XVH��&DUHIXO�PHGLFDO�KLVWRU\� LV�QHFHVVDU\�

VLQFH�&'$'�KDV�EHHQ�UHSRUWHG�WR�RFFXU�RYHU�WZR�PRQWKV�DIWHU�WKH DGPLQLVWUDWLRQ�RI�DQWLEDFWHULDO�

DJHQWV�

7KH�IROORZLQJ�VKRXOG�EH�FRQVLGHUHG�EHIRUH�SUHVFULELQJ�D]LWKURP\FLQ�

$]LWKURP\FLQ�ILOP�FRDWHG�WDEOHWV�DUH�QRW�VXLWDEOH�IRU�WUHDWPHQW�RI�VHYHUH�LQIHFWLRQV�ZKHUH�D�KLJK�

FRQFHQWUDWLRQ�RI�WKH�DQWLELRWLF�LQ�WKH�EORRG�LV�UDSLGO\�QHHGHG�

$V� IRU�RWKHU�PDFUROLGHV��KLJK� UHVLVWDQFH� UDWHV�RI 6WUHSWRFRFFXV�SQHXPRQLDH KDYH�EHHQ� UHSRUWHG�

IRU� D]LWKURP\FLQ� LQ� VRPH� (XURSHDQ� FRXQWULHV�� 7KLV� VKRXOG� EH� WDNHQ� LQWR� DFFRXQW�ZKHQ� WUHDWLQJ�

LQIHFWLRQV�FDXVHG�E\ 6WUHSWRFRFFXV�SQHXPRQLDH�

7KH�PDLQ�FDXVDWLYH�DJHQW�RI�VRIW�WLVVXH�LQIHFWLRQV� 6WDSK\ORFRFFXV�DXUHXV��LV�IUHTXHQWO\�UHVLVWDQW�

WR�D]LWKURP\FLQ��7KHUHIRUH��VXVFHSWLELOLW\�WHVWLQJ�LV�FRQVLGHUHG�D�SUHFRQGLWLRQ�IRU�WUHDWPHQW�RI�VRIW�

WLVVXH�LQIHFWLRQV�ZLWK�D]LWKURP\FLQ�

3KDU\QJLWLV�WRQVLOOLWLV

$]LWKURP\FLQ� LV� QRW� WKH� VXEVWDQFH� RI� ILUVW� FKRLFH� IRU� WKH� WUHDWPHQW� RI� SKDU\QJLWLV� DQG� WRQVLOOLWLV�

FDXVHG� E\ 6WUHSWRFRFFXV� S\RJHQHV�� )RU� WKLV� DQG� IRU� WKH� SURSK\OD[LV� RI� DFXWH� UKHXPDWLF� IHYHU�

SHQLFLOOLQ�LV�WKH�WUHDWPHQW�RI�ILUVW�FKRLFH�

6LQXVLWLV

2IWHQ��D]LWKURP\FLQ�LV�QRW�WKH�VXEVWDQFH�RI�ILUVW�FKRLFH�IRU�WKH�WUHDWPHQW�RI�VLQXVLWLV�

$FXWH�RWLWLV�PHGLD

2IWHQ��D]LWKURP\FLQ�LV�QRW�WKH�VXEVWDQFH�RI�ILUVW�FKRLFH�IRU�WKH�WUHDWPHQW�RI�DFXWH�RWLWLV�PHGLD�

,QIHFWHG�EXUQ�ZRXQGV

$]LWKURP\FLQ�LV�QRW�LQGLFDWHG�IRU�WKH�WUHDWPHQW�RI�LQIHFWHG�EXUQ�ZRXQGV�

6H[XDOO\�WUDQVPLWWHG�GLVHDVH

,Q� FDVH� RI� VH[XDOO\� WUDQVPLWWHG� GLVHDVHV� D� FRQFRPLWDQW� LQIHFWLRQ� E\ 7�� SDOOLGXP VKRXOG� EH�

H[FOXGHG�

1HXURORJLFDO�RU�SV\FKLDWULF�GLVHDVHV

$]LWKURP\FLQ� VKRXOG� EH� DGPLQLVWHUHG� ZLWK� FDXWLRQ� WR� SDWLHQWV� VXIIHULQJ� IURP� QHXURORJLFDO� RU�

SV\FKLDWULF�GLVHDVHV�

/RQJ�WHUP�XVH

7KHUH�LV�QR�H[SHULHQFH�UHJDUGLQJ�WKH�VDIHW\�DQG�HIILFDF\�RI�ORQJ�WHUP�XVH�RI�D]LWKURP\FLQ�IRU�WKH�

PHQWLRQHG� LQGLFDWLRQV�� ,Q� FDVH� RI� UDSLG� UHFXUUHQW� LQIHFWLRQV�� WUHDWPHQW� ZLWK� DQRWKHU� DQWLELRWLF�

VKRXOG�EH�FRQVLGHUHG�

'XH�WR�FURVV�UHVLVWDQFH�H[LVWLQJ�DPRQJ�PDFUROLGHV��LQ�DUHDV�ZLWK�D�KLJK�LQFLGHQFH�RI�HU\WKURP\FLQ�

UHVLVWDQFH�� LW� LV� HVSHFLDOO\� LPSRUWDQW� WR� WDNH� LQWR� FRQVLGHUDWLRQ� WKH� HYROXWLRQ� RI� WKH� SDWWHUQ� RI�

VXVFHSWLELOLW\�WR�D]LWKURP\FLQ�DQG�RWKHU�PDFUROLGHV�

$]LWKURP\FLQ� LV�QRW� WKH� ILUVW� FKRLFH� IRU� WKH�HPSLULFDO� WUHDWPHQW�RI� LQIHFWLRQV� LQ�DUHDV�ZKHUH� WKH�

SUHYDOHQFH�RI�UHVLVWDQW�LVRODWHV�LV�����RU�PRUH�

3DHGLDWULF�SRSXODWLRQ



3DJH�� RI���

6DIHW\�DQG�HIILFDF\�IRU�WKH�SUHYHQWLRQ�RU�WUHDWPHQW�RI�0\FREDFWHULXP�$YLXP�&RPSOH[�LQ�FKLOGUHQ�

KDYH�QRW�EHHQ�HVWDEOLVKHG�

7KLV�PHGLFLQDO�SURGXFW�FRQWDLQV�VR\D�RLO

$]LWKURP\FLQ� FRQWDLQV� VR\D� RLO�� 3DWLHQWV� ZKR� DUH� DOOHUJLF� WR� SHDQXW� RU� VR\D��PXVW� QRW� XVH� WKLV�

PHGLFLQDO�SURGXFW�

$]LWKURP\FLQ� FRQWDLQV� OHVV� WKDQ� �� PPRO� VRGLXP� ���� PJ�� SHU� WDEOHW�� WKDW� LV� WR� VD\� HVVHQWLDOO\�


VRGLXP�IUHH
�

��� ,QWHUDFWLRQ�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI�LQWHUDFWLRQ

$QWDFLGV

:KHQ� VWXG\LQJ� WKH� HIIHFW� RI� VLPXOWDQHRXVO\� DGPLQLVWHUHG� DQWDFLG� RQ� WKH� SKDUPDFRNLQHWLFV� RI�

D]LWKURP\FLQ�� QR� RYHUDOO� FKDQJH� KDV� EHHQ� REVHUYHG� LQ� WKH� ELRDYDLODELOLW\�� DOWKRXJK� WKH� SHDN�

FRQFHQWUDWLRQV� RI� D]LWKURP\FLQ� PHDVXUHG� LQ� WKH� SODVPD� UHGXFHG� E\� DSSUR[LPDWHO\� ��� ��� ,Q�

SDWLHQWV�UHFHLYLQJ�ERWK�D]LWKURP\FLQ�DQG�DQWDFLGV��WKH�GUXJV�VKRXOG�QRW�EH�WDNHQ�VLPXOWDQHRXVO\��

$]LWKURP\FLQ�VKRXOG�EH�WDNHQ�DW�OHDVW���KRXU�EHIRUH�RU���KRXUV�DIWHU�WKH�DQWDFLG�

&HWLUL]LQH

,Q�KHDOWK\�YROXQWHHUV��FRDGPLQLVWUDWLRQ�RI�D���GD\�UHJLPHQ�RI�D]LWKURP\FLQ�ZLWK�FHWLUL]LQH����PJ�DW�

VWHDG\�VWDWH� UHVXOWHG� LQ� QR� SKDUPDFRNLQHWLF� LQWHUDFWLRQ� DQG� QR� VLJQLILFDQW� FKDQJHV� LQ� WKH� 47�

LQWHUYDO�

'LGDQRVLQH��'LGHR[\LQRVLQH�

&RDGPLQLVWUDWLRQ� RI� ����� PJ�GD\� D]LWKURP\FLQ� ZLWK� ���� PJ�GD\� GLGDQRVLQH� LQ� �� +,9�SRVLWLYH�

VXEMHFWV� GLG� QRW� DSSHDU� WR� DIIHFW� WKH� VWHDG\�VWDWH� SKDUPDFRNLQHWLFV� RI� GLGDQRVLQH� DV� FRPSDUHG�

ZLWK�SODFHER�

'LJR[LQ�DQG�FROFKLFLQH��3�JS�VXEVWUDWHV�

&RQFRPLWDQW� DGPLQLVWUDWLRQ� RI� PDFUROLGH� DQWLELRWLFV�� LQFOXGLQJ� D]LWKURP\FLQ�� ZLWK� 3�JO\FRSURWHLQ�

VXEVWUDWHV�VXFK�DV�GLJR[LQ�DQG�FROFKLFLQH��KDV�EHHQ�UHSRUWHG�WR�UHVXOW�LQ�LQFUHDVHG�VHUXP�OHYHOV�RI�

WKH�3�JO\FRSURWHLQ�VXEVWUDWH��7KHUHIRUH�� LI�D]LWKURP\FLQ�DQG�3�JS�VXEVWUDWHV�VXFK�DV�GLJR[LQ�DUH�

DGPLQLVWHUHG� FRQFRPLWDQWO\�� WKH� SRVVLELOLW\� RI� HOHYDWHG� VHUXP� FRQFHQWUDWLRQV� RI� WKH� VXEVWUDWH�

VKRXOG� EH� FRQVLGHUHG�� 'XULQJ� WUHDWPHQW� ZLWK� D]LWKURP\FLQ� DQG� DIWHU� GLVFRQWLQXDWLRQ�� FOLQLFDO�

PRQLWRULQJ��DQG�SRVVLEOH�IROORZ�XS�RI�VHUXP�GLJR[LQ�OHYHOV��LV�UHTXLUHG�

=LGRYXGLQH

6LQJOH������PJ�GRVHV�DQG�PXOWLSOH������PJ�RU�����PJ�GRVHV�RI�D]LWKURP\FLQ�KDG�OLWWOH�HIIHFW�RQ�

WKH� SODVPD� SKDUPDFRNLQHWLFV� RU� XULQDU\� H[FUHWLRQ� RI� ]LGRYXGLQH� RU� LWV� JOXFXURQLGH� PHWDEROLWH��

+RZHYHU�� DGPLQLVWUDWLRQ� RI� D]LWKURP\FLQ� LQFUHDVHG� WKH� FRQFHQWUDWLRQV� RI� SKRVSKRU\ODWHG�

]LGRYXGLQH�� WKH� FOLQLFDOO\� DFWLYH� PHWDEROLWH�� LQ� SHULSKHUDO� EORRG� PRQRQXFOHDU� FHOOV�� 7KH� FOLQLFDO�

VLJQLILFDQFH�RI�WKLV�ILQGLQJ�LV�XQFOHDU��EXW�LW�PD\�EH�RI�EHQHILW�WR�SDWLHQWV�

$]LWKURP\FLQ� GRHV� QRW� LQWHUDFW� VLJQLILFDQWO\�ZLWK� WKH� KHSDWLF� F\WRFKURPH�3���� V\VWHP�� ,W� LV� QRW�

EHOLHYHG�WR�XQGHUJR�WKH�SKDUPDFRNLQHWLF�GUXJ� LQWHUDFWLRQV�DV�VHHQ�ZLWK�HU\WKURP\FLQ�DQG�RWKHU�

PDFUROLGHV��+HSDWLF�F\WRFKURPH�3����LQGXFWLRQ�RU�LQDFWLYDWLRQ�YLD�F\WRFKURPH�PHWDEROLWH�FRPSOH[�

GRHV�QRW�RFFXU�ZLWK�D]LWKURP\FLQ�



3DJH��� RI���

(UJRW�GHULYDWLYHV

'XH� WR� WKH� WKHRUHWLFDO� SRVVLELOLW\� RI� HUJRWLVP�� WKH� FRQFXUUHQW� XVH� RI� D]LWKURP\FLQ� ZLWK� HUJRW�

GHULYDWLYHV�LV�QRW�UHFRPPHQGHG�

3KDUPDFRNLQHWLF�VWXGLHV�KDYH�EHHQ�FRQGXFWHG�EHWZHHQ�D]LWKURP\FLQ�DQG�WKH�IROORZLQJ�PHGLFLQDO�

SURGXFWV�NQRZQ�WR�XQGHUJR�VLJQLILFDQW�F\WRFKURPH�3����PHGLDWHG�PHWDEROLVP�

$VWHPL]ROH�DQG�DOIHQWDQLO

1R�GDWD�DUH�DYDLODEOH�RQ�LQWHUDFWLRQV�ZLWK�DVWHPL]ROH�DQG�DOIHQWDQLO��&DXWLRQ�VKRXOG�EH�H[HUFLVHG�

ZLWK�FRQFRPLWDQW�XVH�RI�WKHVH�DJHQWV�DQG�D]LWKURP\FLQ�LQ�YLHZ�RI�WKH�GHVFULEHG�SRWHQWLDWLRQ�RI�LWV�

HIIHFW�GXULQJ�FRQFRPLWDQW�XVH�RI�WKH�PDFUROLGH�DQWLELRWLF�HU\WKURP\FLQ�

$WRUYDVWDWLQ

&RDGPLQLVWUDWLRQ RI�DWRUYDVWDWLQ�����PJ�GDLO\��DQG�D]LWKURP\FLQ������PJ�GDLO\��GLG�QRW�DOWHU�WKH�

SODVPD�FRQFHQWUDWLRQV�RI�DWRUYDVWDWLQ��EDVHG�RQ�D�+0*�&R$�UHGXFWDVH�LQKLELWLRQ�DVVD\���+RZHYHU��

SRVW�PDUNHWLQJ�FDVHV�RI�UKDEGRP\RO\VLV�LQ�SDWLHQWV�UHFHLYLQJ�D]LWKURP\FLQ�ZLWK�VWDWLQV�KDYH�EHHQ�

UHSRUWHG�

&DUEDPD]HSLQH

,Q�D�SKDUPDFRNLQHWLF�LQWHUDFWLRQ�VWXG\�LQ�KHDOWK\�YROXQWHHUV��QR�VLJQLILFDQW�HIIHFW�ZDV�REVHUYHG�RQ�

WKH� SODVPD� OHYHOV� RI� FDUEDPD]HSLQH� RU� LWV� DFWLYH� PHWDEROLWH� LQ� SDWLHQWV� UHFHLYLQJ� FRQFRPLWDQW�

D]LWKURP\FLQ�

&LVDSULGH

&LVDSULGH� LV� PHWDEROLVHG� LQ� WKH� OLYHU� E\� WKH� HQ]\PH� &<3� �$��� %HFDXVH� PDFUROLGHV� LQKLELW� WKLV�

HQ]\PH�� FRQFRPLWDQW� DGPLQLVWUDWLRQ� RI� FLVDSULGH� PD\� FDXVH� WKH� LQFUHDVH� RI� 47� LQWHUYDO�

SURORQJDWLRQ��YHQWULFXODU�DUUK\WKPLDV�DQG�WRUVDGHV�GH�SRLQWHV�

&LPHWLGLQH

,Q�D�SKDUPDFRNLQHWLF�VWXG\�LQYHVWLJDWLQJ�WKH�HIIHFWV�RI�D�VLQJOH�GRVH�RI�FLPHWLGLQH��JLYHQ���KRXUV�

EHIRUH� D]LWKURP\FLQ�� RQ� WKH� SKDUPDFRNLQHWLFV� RI� D]LWKURP\FLQ�� QR� DOWHUDWLRQ� RI� D]LWKURP\FLQ�

SKDUPDFRNLQHWLFV�ZDV�VHHQ�

&RXPDULQ�7\SH�2UDO�$QWLFRDJXODQWV

,Q� D� SKDUPDFRNLQHWLF� LQWHUDFWLRQ� VWXG\�� D]LWKURP\FLQ� GLG� QRW� DOWHU� WKH� DQWLFRDJXODQW� HIIHFW� RI� D�

VLQJOH� ��� PJ� GRVH� RI� ZDUIDULQ� DGPLQLVWHUHG� WR� KHDOWK\� YROXQWHHUV�� 7KHUH� KDYH� EHHQ� UHSRUWV�

UHFHLYHG� LQ� WKH� SRVW�PDUNHWLQJ� SHULRG� RI� SRWHQWLDWHG� DQWLFRDJXODWLRQ� VXEVHTXHQW� WR�

FRDGPLQLVWUDWLRQ� RI� D]LWKURP\FLQ� DQG� FRXPDULQ� W\SH� RUDO� DQWLFRDJXODQWV�� $OWKRXJK� D� FDXVDO�

UHODWLRQVKLS� KDV� QRW� EHHQ� HVWDEOLVKHG�� FRQVLGHUDWLRQ� VKRXOG� EH� JLYHQ� WR� WKH� IUHTXHQF\� RI�

PRQLWRULQJ�SURWKURPELQ�WLPH�ZKHQ�D]LWKURP\FLQ� LV�XVHG� LQ�SDWLHQWV�UHFHLYLQJ�FRXPDULQ�W\SH�RUDO�

DQWLFRDJXODQWV�

&LFORVSRULQ

,Q� D� SKDUPDFRNLQHWLF� VWXG\�ZLWK� KHDOWK\� YROXQWHHUV� WKDW�ZHUH� DGPLQLVWHUHG� D� ����PJ�GD\� RUDO�

GRVH� RI� D]LWKURP\FLQ� IRU� �� GD\V� DQG� ZHUH� WKHQ� DGPLQLVWHUHG� D� VLQJOH� ��� PJ�NJ� RUDO� GRVH� RI�

FLFORVSRULQ�� WKH� UHVXOWLQJ� FLFORVSRULQ� &PD[ DQG� $8&��� ZHUH� IRXQG� WR� EH� VLJQLILFDQWO\� HOHYDWHG��

&RQVHTXHQWO\��FDXWLRQ�VKRXOG�EH�H[HUFLVHG�EHIRUH�FRQVLGHULQJ�FRQFXUUHQW�DGPLQLVWUDWLRQ�RI�WKHVH�



3DJH��� RI���

PHGLFLQDO�SURGXFWV��,I�FRDGPLQLVWUDWLRQ�RI�WKHVH�PHGLFLQDO�SURGXFWV�LV�QHFHVVDU\��FLFORVSRULQ�OHYHOV�

VKRXOG�EH�PRQLWRUHG�DQG�WKH�GRVH�DGMXVWHG�DFFRUGLQJO\�

(IDYLUHQ]

&RDGPLQLVWUDWLRQ�RI�D�����PJ�VLQJOH�GRVH�RI�D]LWKURP\FLQ�DQG�����PJ�HIDYLUHQ]�GDLO\�IRU���GD\V�

GLG�QRW�UHVXOW�LQ�DQ\�FOLQLFDOO\�VLJQLILFDQW�SKDUPDFRNLQHWLF�LQWHUDFWLRQV�

)OXFRQD]ROH

&RDGPLQLVWUDWLRQ�RI�D�VLQJOH�GRVH�RI������PJ�D]LWKURP\FLQ�GLG�QRW�DOWHU�WKH�SKDUPDFRNLQHWLFV�RI�D�

VLQJOH�GRVH�RI�����PJ�IOXFRQD]ROH��7RWDO�H[SRVXUH�DQG�KDOI�OLIH�RI�D]LWKURP\FLQ�ZHUH�XQFKDQJHG�

E\�WKH�FRDGPLQLVWUDWLRQ�RI� IOXFRQD]ROH��KRZHYHU��D�FOLQLFDOO\� LQVLJQLILFDQW�GHFUHDVH� LQ�&PD[ ������

RI�D]LWKURP\FLQ�ZDV�REVHUYHG�

,QGLQDYLU

&RDGPLQLVWUDWLRQ�RI�D�VLQJOH�GRVH�RI������PJ�D]LWKURP\FLQ�KDG�QR�VWDWLVWLFDOO\�VLJQLILFDQW�HIIHFW�RQ�

WKH�SKDUPDFRNLQHWLFV�RI�LQGLQDYLU�DGPLQLVWHUHG�DV�����PJ�WKUHH WLPHV�GDLO\�IRU���GD\V�

0HWK\OSUHGQLVRORQH

,Q� D� SKDUPDFRNLQHWLF� LQWHUDFWLRQ� VWXG\� LQ� KHDOWK\� YROXQWHHUV�� D]LWKURP\FLQ� KDG� QR� VLJQLILFDQW�

HIIHFW�RQ�WKH�SKDUPDFRNLQHWLFV�RI�PHWK\OSUHGQLVRORQH�

0LGD]RODP

,Q� KHDOWK\� YROXQWHHUV�� FRDGPLQLVWUDWLRQ� RI� D]LWKURP\FLQ� ���� PJ�GD\� IRU� �� GD\V� GLG� QRW� FDXVH�

FOLQLFDOO\� VLJQLILFDQW� FKDQJHV� LQ� WKH� SKDUPDFRNLQHWLFV� DQG� SKDUPDFRG\QDPLFV� RI� D� VLQJOH� ���PJ�

GRVH�RI�PLGD]RODP�

1HOILQDYLU

&RDGPLQLVWUDWLRQ�RI�D]LWKURP\FLQ� ������PJ��DQG�QHOILQDYLU�DW� VWHDG\�VWDWH� �����PJ� WKUHH� WLPHV�

GDLO\�� UHVXOWHG� LQ� LQFUHDVHG� D]LWKURP\FLQ� FRQFHQWUDWLRQV�� 1R� FOLQLFDOO\� VLJQLILFDQW� DGYHUVH� HIIHFWV�

ZHUH�REVHUYHG�DQG�QR�GRVH�DGMXVWPHQW�LV�UHTXLUHG�

5LIDEXWLQ

&RDGPLQLVWUDWLRQ�RI�D]LWKURP\FLQ�DQG� ULIDEXWLQ�GLG�QRW�DIIHFW� WKH�VHUXP�FRQFHQWUDWLRQV�RI�HLWKHU

DFWLYH�

1HXWURSHQLD� ZDV� REVHUYHG� LQ� VXEMHFWV� UHFHLYLQJ� FRQFRPLWDQW� WUHDWPHQW� RI� D]LWKURP\FLQ� DQG�

ULIDEXWLQ��$OWKRXJK�QHXWURSHQLD�KDV�EHHQ�DVVRFLDWHG�ZLWK�WKH�XVH�RI�ULIDEXWLQ��D�FDXVDO�UHODWLRQVKLS�

WR�FRPELQDWLRQ�ZLWK�D]LWKURP\FLQ�KDV�QRW�EHHQ�HVWDEOLVKHG�

6LOGHQDILO

,Q�QRUPDO�KHDOWK\�PDOH�YROXQWHHUV��WKHUH�ZDV�QR�HYLGHQFH�RI�DQ�HIIHFW�RI�D]LWKURP\FLQ������PJ�

GDLO\�IRU���GD\V��RQ�WKH�$8&�DQG�&PD[��RI�VLOGHQDILO�RU�LWV�PDMRU�FLUFXODWLQJ�PHWDEROLWH�

7HUIHQDGLQH

3KDUPDFRNLQHWLF� VWXGLHV�KDYH� UHSRUWHG�QR�HYLGHQFH�RI� DQ� LQWHUDFWLRQ�EHWZHHQ�D]LWKURP\FLQ�DQG�

WHUIHQDGLQH�� 7KHUH� KDYH� EHHQ� UDUH� FDVHV� UHSRUWHG� ZKHUH� WKH� SRVVLELOLW\� RI� VXFK� DQ� LQWHUDFWLRQ�

FRXOG�QRW�EH�HQWLUHO\�H[FOXGHG��KRZHYHU�WKHUH�ZDV�QR�VSHFLILF�HYLGHQFH�WKDW�VXFK�DQ� LQWHUDFWLRQ�

KDG�RFFXUUHG�

7KHRSK\OOLQH



3DJH��� RI���

7KHUH�LV�QR�HYLGHQFH�RI�D�FOLQLFDOO\�VLJQLILFDQW�SKDUPDFRNLQHWLF�LQWHUDFWLRQ�ZKHQ�D]LWKURP\FLQ�DQG�

WKHRSK\OOLQH�DUH�FR�DGPLQLVWHUHG�WR�KHDOWK\�YROXQWHHUV�

7ULD]RODP

,Q����KHDOWK\�YROXQWHHUV��FRDGPLQLVWUDWLRQ�RI�D]LWKURP\FLQ�����PJ�RQ�'D\���DQG�����PJ�RQ�'D\���

ZLWK� ������ PJ� WULD]RODP� RQ� 'D\� �� KDG� QR� VLJQLILFDQW� HIIHFW� RQ� DQ\� RI� WKH� SKDUPDFRNLQHWLF�

YDULDEOHV�IRU�WULD]RODP�FRPSDUHG�WR�WULD]RODP�DQG�SODFHER�

7ULPHWKRSULP�VXOIDPHWKR[D]ROH

&RDGPLQLVWUDWLRQ� RI� WULPHWKRSULP�VXOIDPHWKR[D]ROH� '6� ����� PJ����� PJ�� IRU� �� GD\V� ZLWK�

D]LWKURP\FLQ������PJ�RQ�'D\���KDG�QR�VLJQLILFDQW�HIIHFW�RQ�SHDN�FRQFHQWUDWLRQV��WRWDO�H[SRVXUH�

RU� XULQDU\� H[FUHWLRQ� RI� HLWKHU� WULPHWKRSULP� RU� VXOIDPHWKR[D]ROH�� $]LWKURP\FLQ� VHUXP�

FRQFHQWUDWLRQV�ZHUH�VLPLODU�WR�WKRVH�VHHQ�LQ�RWKHU�VWXGLHV�

3URWHDVH�LQKLELWRUV

7KHUH�DUH�QR�GDWD�DYDLODEOH�DERXW�D�SRVVLEOH�LQWHUDFWLRQ�ZLWK�SURWHDVH�LQKLELWRUV�

��� 3UHJQDQF\�DQG�ODFWDWLRQ

3UHJQDQF\

7KHUH�DUH�QR�DGHTXDWH�GDWD�IURP�XVH�RI�D]LWKURP\FLQ�LQ�SUHJQDQW�ZRPHQ��,Q�UHSURGXFWLRQ�WR[LFLW\�

VWXGLHV�LQ�DQLPDOV��D]LWKURP\FLQ�ZDV�VKRZQ�WR�SDVV�WKH�SODFHQWD��EXW�QR�WHUDWRJHQLF�HIIHFWV�ZHUH�

REVHUYHG��7KH�VDIHW\�RI�D]LWKURP\FLQ�KDV�QRW�EHHQ�FRQILUPHG�ZLWK�UHJDUG�WR�WKH�XVH�RI�WKH�DFWLYH�

VXEVWDQFH�GXULQJ�SUHJQDQF\��7KHUHIRUH��D]LWKURP\FLQ�VKRXOG�RQO\�EH�XVHG�GXULQJ�SUHJQDQF\�LI�WKH�

EHQHILW�RXWZHLJKV�WKH�ULVN�

%UHDVW�IHHGLQJ

$]LWKURP\FLQ� SDVVHV� LQWR� KXPDQ� EUHDVW� PLON�� EXW� WKHUH� DUH� QR� DGHTXDWH� DQG� ZHOO�FRQWUROOHG�

FOLQLFDO� VWXGLHV� LQ� QXUVLQJ�ZRPHQ� WKDW� KDYH� FKDUDFWHULVHG� WKH� SKDUPDFRNLQHWLFV� RI� D]LWKURP\FLQ�

H[FUHWLRQ� LQWR� KXPDQ� EUHDVW� PLON�� %HFDXVH� LW� LV� QRW� NQRZQ� ZKHWKHU� D]LWKURP\FLQ� PD\� KDYH�

DGYHUVH� HIIHFWV� RQ� WKH� EUHDVW�IHG� LQIDQW�� QXUVLQJ� VKRXOG� EH� GLVFRQWLQXHG�GXULQJ� WUHDWPHQW�ZLWK�

D]LWKURP\FLQ��$PRQJ�RWKHU�WKLQJV�GLDUUKRHD��IXQJXV�LQIHFWLRQ�RI�WKH�PXFRXV�PHPEUDQH�DV�ZHOO�DV�

VHQVLWLVDWLRQ� LV� SRVVLEOH� LQ� WKH� QXUVHG� LQIDQW�� ,W� LV� UHFRPPHQGHG� WR� GLVFDUG� WKH� PLON� GXULQJ�

WUHDWPHQW� DQG� XS� XQWLO� �� GD\V� DIWHU� GLVFRQWLQXDWLRQ� RI� WUHDWPHQW�� 1XUVLQJ� PD\� EH� UHVXPHG�

WKHUHDIWHU�

��� (IIHFWV�RQ�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV

1R� VWXGLHV� RQ� WKH� HIIHFWV� RQ� WKH� DELOLW\� WR� GULYH� DQG� XVH� PDFKLQHV� KDYH� EHHQ� SHUIRUPHG��

+RZHYHU��WKH�SRVVLELOLW\�RI�XQGHVLUDEOH�HIIHFWV�OLNH�GL]]LQHVV�DQG�FRQYXOVLRQV�VKRXOG�EH�WDNHQ�LQWR�

DFFRXQW�ZKHQ�SHUIRUPLQJ�WKHVH�DFWLYLWLHV�



3DJH��� RI���

��� 8QGHVLUDEOH�HIIHFWV

7KH� WDEOH�EHORZ� OLVWV� WKH� DGYHUVH� UHDFWLRQV� LGHQWLILHG� WKURXJK�FOLQLFDO� WULDO� H[SHULHQFH�DQG�SRVW�

PDUNHWLQJ� VXUYHLOODQFH�E\� V\VWHP�RUJDQ� FODVV�DQG� IUHTXHQF\�7KH� IUHTXHQF\�JURXSLQJ� LV�GHILQHG�

XVLQJ�WKH�IROORZLQJ�FRQYHQWLRQ��9HU\�FRPPRQ����������&RPPRQ����������WR���������8QFRPPRQ�

����������WR����������5DUH�������������WR������������9HU\�5DUH���������������DQG�1RW�NQRZQ�

�FDQQRW� EH� HVWLPDWHG� IURP� WKH� DYDLODEOH� GDWD��� :LWKLQ� HDFK� IUHTXHQF\� JURXSLQJ�� XQGHVLUDEOH�

HIIHFWV�DUH�SUHVHQWHG�LQ�RUGHU�RI�GHFUHDVLQJ�VHULRXVQHVV�

$GYHUVH�UHDFWLRQV�SRVVLEO\�RU�SUREDEO\�UHODWHG�WR�D]LWKURP\FLQ�EDVHG�RQ�FOLQLFDO�WULDO�

H[SHULHQFH�DQG�SRVW�PDUNHWLQJ�VXUYHLOODQFH�

9HU\�
FRPPRQ

&RPPRQ 8QFRPPRQ 5DUH 9HU\�
UDUH

1RW�.QRZQ

,QIHFWLRQV�
DQG�
,QIHVWDWLRQV

&DQGLGLDVLV�

YDJLQDO�LQIHFWLRQ�

SQHXPRQLD�

IXQJDO�LQIHFWLRQ�

EDFWHULDO�LQIHFWLRQ�

SKDU\QJLWLV�

JDVWURHQWHULWLV�

UHVSLUDWRU\�GLVRUGHU�

UKLQLWLV�

RUDO�FDQGLGLDVLV

3VHXGRPHPEUDQRXV�
FROLWLV

%ORRG�DQG�
/\PSKDWLF�
6\VWHP�
'LVRUGHUV

/HXNRSHQLD�
QHXWURSHQLD�
HRVLQRSKLOLD

7KURPERF\WRSHQLD�
KDHPRO\WLF�DQDHPLD

,PPXQH�
6\VWHP�
'LVRUGHUV

$QJLRHGHPD�
K\SHUVHQVLWLYLW\

+\SRWHQVLRQ

0HWDEROLVP�
DQG�1XWULWLRQ�
'LVRUGHUV

$QRUH[LD

3V\FKLDWULF�
'LVRUGHUV

1HUYRXVQHVV�
LQVRPQLD

$JLWDWLRQ
,UULWDELOLW\

$JJUHVVLRQ�
DQ[LHW\�
GHOLULXP�
KDOOXFLQDWLRQ
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1HUYRXV�
6\VWHP�
'LVRUGHUV

+HDGDFKH�
GL]]LQHVV�
VRPQROHQFH�
G\VJHXVLD�
SDUDHVWKHVLD

+\SRDHVWKHVLD 6\QFRSH�
FRQYXOVLRQ�
SV\FKRPRWRU�
K\SHUDFWLYLW\�
DQRVPLD�
DJHXVLD�
SDURVPLD�
P\DVWKHQLD�JUDYLV�
�VHH�VHFWLRQ�����

(\H�
'LVRUGHUV

9LVXDO�
LPSDLUPHQW

(DU�DQG�
/DE\ULQWK�
'LVRUGHUV

'HDIQHVV (DU�GLVRUGHU�
YHUWLJR�
KHDULQJ�LPSDLUPHQW�
LQFOXGLQJ�KHDULQJ�
ORVV�
WLQQLWXV

&DUGLDF�
'LVRUGHUV

3DOSLWDWLRQV 7RUVDGHV�GH�SRLQWHV�
DUUK\WKPLD�LQFOXGLQJ�
YHQWULFXODU�
WDFK\FDUGLD�
(OHFWURFDUGLRJUDP�47�
SURORQJHG�

9DVFXODU�
'LVRUGHUV

+RW�IOXVKHV +\SRWHQVLRQ

5HVSLUDWRU\��
WKRUDFLF�DQG�
PHGLDVWLQDO�
GLVRUGHUV

'\VSQRHD�
HSLVWD[LV

*DVWURLQWHVWL
QDO�'LVRUGHUV

'LDUUKRHD�
DEGRPLQDO�
SDLQ�
QDXVHD�
IODWXOHQFH

9RPLWLQJ�
G\VSHSVLD

&RQVWLSDWLRQ�

JDVWULWLV�

G\VSKDJLD�

DEGRPLQDO�
GLVWHQVLRQ�

GU\�PRXWK�

HUXFWDWLRQ�

PRXWK�XOFHUDWLRQ�

VDOLYDU\�
K\SHUVHFUHWLRQ

3DQFUHDWLWLV�
WRQJXH�
GLVFRORXUDWLRQ�
WRRWK�GLVFRORXUDWLRQ

+HSDWRELOLDU\� +HSDWLWLV� &KROHVWDWLF� +HSDWLF�IDLOXUH�
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'LVRUGHUV DEQRUPDO�KHSDWLF�
IXQFWLRQ

MDXQGLFH �ZKLFK�KDV�UDUHO\�
UHVXOWHG�LQ�GHDWK��
IXOPLQDQW�KHSDWLWLV�
KHSDWLF�QHFURVLV

6NLQ�DQG�
6XEFXWDQHRX
V�7LVVXH�
'LVRUGHUV

5DVK�
SUXULWXV

8UWLFDULD�
GHUPDWLWLV�
GU\�VNLQ�
K\SHUKLGURVLV�
6WHYHQV�-RKQVRQ�
V\QGURPH�
3KRWRVHQVLWLYLW\�
UHDFWLRQ

$FXWH�
JHQHUDOLVHG�
H[DQWKHPDW
RXV�
SXVWXORVLV�
�$*(3�

'5(66�
V\QGURP
H��'UXJ�
5HDFWLRQ�
ZLWK�
(RVLQRS
KLOLD�DQG�
6\VWHPLF�
6\PSWR
PV�

7R[LF�HSLGHUPDO�
QHFURO\VLV�
HU\WKHPD�PXOWLIRUPH

0XVFXORVNHOH
WDO�DQG�
&RQQHFWLYH�
7LVVXH�
'LVRUGHUV

$UWKUDOJLD
2VWHRDUWKULWLV�
P\DOJLD�
EDFN�SDLQ�
QHFN�SDLQ

5HQDO�DQG�
8ULQDU\�
'LVRUGHUV

'\VXULD�
UHQDO�SDLQ

$FXWH�UHQDO�IDLOXUH�
LQWHUVWLWLDO�QHSKULWLV

5HSURGXFWLYH�
V\VWHP�DQG�
EUHDVW�
GLVRUGHUV

0HWURUUKDJLD�
WHVWLFXODU�GLVRUGHU

*HQHUDO�
'LVRUGHUV�
DQG�
$GPLQLVWUDWL
RQ�6LWH�
&RQGLWLRQV

)DWLJXH
2HGHPD�
DVWKHQLD�
PDODLVH�
IDFH�RHGHPD�
FKHVW�SDLQ�
S\UH[LD�
SDLQ�
SHULSKHUDO�RHGHPD

,QYHVWLJDWLRQ
V

/\PSKRF\WH�
FRXQW�
GHFUHDVHG�
HRVLQRSKLO�
FRXQW�
LQFUHDVHG�
EORRG�
ELFDUERQDWH�
GHFUHDVHG�
EDVRSKLOV�
LQFUHDVHG�
PRQRF\WHV�
LQFUHDVHG�
QHXWURSKLOV�

$VSDUWDWH�
DPLQRWUDQVIHUDVH�
LQFUHDVHG�
DODQLQH�
DPLQRWUDQVIHUDVH�
LQFUHDVHG�
EORRG�ELOLUXELQ�
LQFUHDVHG�
EORRG�XUHD�
LQFUHDVHG�
EORRG�FUHDWLQLQH�
LQFUHDVHG�
EORRG�SRWDVVLXP�
DEQRUPDO�
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LQFUHDVHG EORRG�DONDOLQH�
SKRVSKDWDVH�
LQFUHDVHG�
FKORULGH�LQFUHDVHG�
JOXFRVH�LQFUHDVHG�
SODWHOHWV�LQFUHDVHG�
KDHPDWRFULW�
GHFUHDVHG�
ELFDUERQDWH�
LQFUHDVHG�
DEQRUPDO�VRGLXP

,QMXU\��
SRLVRQLQJ DQ
G SURFHGXUDO�
FRPSOLFDWLRQ
V

3RVW�SURFHGXUDO�
FRPSOLFDWLRQ

3RVW�PDUNHWLQJ�UDUH�HYHQWV�RI�DQJLRHGHPD��DQDSK\OD[LV�DQG�DQDSK\ODFWLF�VKRFN�KDYH�EHHQ�UHSRUWHG�

$GYHUVH�UHDFWLRQV�SRVVLEO\�RU�SUREDEO\�UHODWHG�WR�0\FREDFWHULXP�$YLXP &RPSOH[�SURSK\OD[LV�DQG�WUHDWPHQW�

EDVHG�RQ�FOLQLFDO�WULDO�H[SHULHQFH�DQG�SRVW�PDUNHWLQJ�VXUYHLOODQFH��7KHVH�DGYHUVH�UHDFWLRQV GLIIHU IURP�WKRVH�

UHSRUWHG�ZLWK�LPPHGLDWH�UHOHDVH�RU�WKH�SURORQJHG�UHOHDVH�IRUPXODWLRQV��HLWKHU�LQ�NLQG�RU�LQ�IUHTXHQF\�

9HU\�&RPPRQ &RPPRQ 8QFRPPRQ
0HWDEROLVP� DQG�
1XWULWLRQ�'LVRUGHUV

$QRUH[LD

1HUYRXV� 6\VWHP�
'LVRUGHUV

'L]]LQHVV�
KHDGDFKH�
SDUDHVWKHVLD�
G\VJHXVLD

+\SRDHVWKHVLD

(\H�'LVRUGHUV 9LVXDO�LPSDLUPHQW
(DU� DQG� /DE\ULQWK�
'LVRUGHUV

'HDIQHVV +HDULQJ�LPSDLUHG�
WLQQLWXV

&DUGLDF�'LVRUGHUV 3DOSLWDWLRQV

*DVWURLQWHVWLQDO�
'LVRUGHUV

'LDUUKRHD�
DEGRPLQDO�SDLQ�
QDXVHD�
IODWXOHQFH�
DEGRPLQDO�GLVFRPIRUW�
ORRVH�VWRROV

+HSDWRELOLDU\�
'LVRUGHUV

+HSDWLWLV

6NLQ� DQG�
6XEFXWDQHRXV� 7LVVXH�
'LVRUGHUV

5DVK�
SUXULWXV

6WHYHQV�-RKQVRQ�
V\QGURPH�
SKRWRVHQVLWLYLW\�UHDFWLRQ

0XVFXORVNHOHWDO� DQG�
&RQQHFWLYH� 7LVVXH�
'LVRUGHUV

$UWKUDOJLD



3DJH��� RI���

*HQHUDO� 'LVRUGHUV�
DQG� $GPLQLVWUDWLRQ�
6LWH�&RQGLWLRQV

)DWLJXH $VWKHQLD�
PDODLVH

��� 2YHUGRVH

$GYHUVH� HYHQWV� H[SHULHQFHG� LQ� KLJKHU� WKDQ� UHFRPPHQGHG� GRVHV�ZHUH� VLPLODU� WR� WKRVH� VHHQ� DW�

QRUPDO� GRVHV�� &KDUDFWHULVWLF� V\PSWRPV� RI� RYHUGRVH� ZLWK� PDFUROLGH� DQWLELRWLFV� LQFOXGH� WKH�

IROORZLQJ��UHYHUVLEOH�KHDULQJ�ORVV��VHYHUH�QDXVHD��YRPLWLQJ�DQG�GLDUUKRHD�

,Q� WKH� HYHQW� RI� RYHUGRVDJH�� JHQHUDO� V\PSWRPDWLF� DQG� VXSSRUWLYH� PHDVXUHV� DUH� LQGLFDWHG� DV�

UHTXLUHG�

�� 3KDUPDFRORJLFDO�SURSHUWLHV

��� 3KDUPDFRG\QDPLF�SURSHUWLHV

3KDUPDFRWKHUDSHXWLF�JURXS��$QWLEDFWHULDOV�IRU�V\VWHPLF�XVH��PDFUROLGHV��$7&�&RGH��-��)$���

$]LWKURP\FLQ�LV�D�PDFUROLGH�DQWLELRWLF�EHORQJLQJ�WR�WKH�D]DOLGH�JURXS�

7KH�PROHFXOH�LV�FRQVWUXFWHG�E\�DGGLQJ�D�QLWURJHQ�DWRP�WR�WKH�ODFWRQH�ULQJ�RI�HU\WKURP\FLQ�$��7KH�

FKHPLFDO� QDPH� RI� D]LWKURP\FLQV LV� ��GHR[\��D�D]D��D�PHWK\O��D�KRPR�HU\WKURP\FLQ� $�� 7KH�

PROHFXODU�ZHLJKW�LV�������

0HFKDQLVP�RI�DFWLRQ

$]LWKURP\FLQ�DYRLGV�WKH�WUDQVORFDWLRQ�RI�SHSWLGH�FKDLQV�IURP�RQH�VLGH�RI�WKH�ULERVRPH�WR�WKH�RWKHU�

E\� ELQGLQJ� WR� WKH� ��6� ULERVRPDO� VXEXQLW�� $V� D� UHVXOW�� 51$�GHSHQGHQW� SURWHLQ� V\QWKHVLV� LQ�

VXVFHSWLEOH�RUJDQLVPV�LV�LQKLELWHG�

&DUGLDF�HOHFWURSK\VLRORJ\ �

47F� LQWHUYDO� SURORQJDWLRQ� ZDV� VWXGLHG� LQ� D� UDQGRPLVHG�� SODFHER�FRQWUROOHG� SDUDOOHO� WULDO� LQ� ����

KHDOWK\� VXEMHFWV�� ZKR� UHFHLYHG� FKORURTXLQH� ������ PJ��� HLWKHU� DORQH� RU� LQ� FRPELQDWLRQ� ZLWK�

D]LWKURP\FLQ� ����� PJ�� ����� PJ� DQG� ����� PJ� RQFH� GDLO\��� &RQFRPLWDQW� DGPLQLVWUDWLRQ� RI�

D]LWKURP\FLQ� LQFUHDVHG� WKH� 47F� LQWHUYDO� LQ� D� GRVH� DQG� FRQFHQWUDWLRQ�GHSHQGHQW� PDQQHU��

&RPSDUHG�WR�FKORURTXLQH�DORQH��WKH�PD[LPXP�PHDQ������XSSHU�FRQILGHQFH�ERXQG��LQFUHDVHV�LQ�

47F)�ZHUH��������PV���������PV�DQG��������PV�ZLWK�FRQFRPLWDQW�DGPLQLVWUDWLRQ�RI�����PJ�������

PJ�DQG������PJ�D]LWKURP\FLQ��UHVSHFWLYHO\�

0HFKDQLVP�RI�UHVLVWDQFH

7KH� WZR� PRVW� IUHTXHQWO\� HQFRXQWHUHG� PHFKDQLVPV� RI� UHVLVWDQFH� WR� PDFUROLGHV�� LQFOXGLQJ�

D]LWKURP\FLQ�� DUH� WDUJHW�PRGLILFDWLRQ� �PRVW� FRPPRQO\� E\�PHWK\ODWLRQ� RI� ��6� U51$�� DQG� DFWLYH�

HIIOX[��7KH�RFFXUUHQFH�RI�WKHVH�UHVLVWDQFH�PHFKDQLVPV�YDULHV�IURP�VSHFLHV�WR�VSHFLHV��DQG�ZLWKLQ�

D�VLQJOH�VSHFLHV��WKH�IUHTXHQF\�RI�UHVLVWDQFH�YDULHV�E\�JHRJUDSKLFDO�ORFDWLRQ�

7KH�PRVW�LPSRUWDQW�ULERVRPDO�PRGLILFDWLRQ�WKDW�GHWHUPLQHV�UHGXFHG�ELQGLQJ�RI�PDFUROLGHV�LV�SRVW�

WUDQVFULSWLRQDO� �1���GLPHWK\ODWLRQ� RI� DGHQLQH� DW� QXFOHRWLGH� $����� �(VFKHULFKLD� FROL QXPEHULQJ�

V\VWHP�� RI� WKH� ��6� U51$� E\� PHWK\ODVHV� HQFRGHG� E\ HUP �HU\WKURP\FLQ ULERVRPH PHWK\ODVH��

JHQHV�� 5LERVRPDO� PRGLILFDWLRQV� RIWHQ� GHWHUPLQH� FURVV� UHVLVWDQFH� �0/6%� SKHQRW\SH�� WR� RWKHU�
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FODVVHV� RI� DQWLELRWLFV� ZKRVH� ULERVRPDO� ELQGLQJ� VLWHV� RYHUODS� WKRVH� RI� WKH� PDFUROLGHV�� WKH�

OLQFRVDPLGHV� �LQFOXGLQJ� FOLQGDP\FLQ��� DQG� WKH� VWUHSWRJUDPLQ�%� �ZKLFK� LQFOXGH�� IRU� H[DPSOH�� WKH�

TXLQXSULVWLQ� FRPSRQHQW�RI�TXLQXSULVWLQ�GDOIRSULVWLQ���'LIIHUHQW HUP JHQHV�DUH�SUHVHQW� LQ�GLIIHUHQW�

EDFWHULDO�VSHFLHV��LQ�SDUWLFXODU�6WUHSWRFRFFL�DQG�6WDSK\ORFRFFL��6XVFHSWLELOLW\�WR�PDFUROLGHV�FDQ�DOVR�

EH�DIIHFWHG�E\�OHVV�IUHTXHQWO\�HQFRXQWHUHG�PXWDWLRQDO�FKDQJHV�LQ�QXFOHRWLGHV�$�����DQG�$������

DQG�DW�VRPH�RWKHU�SRVLWLRQV�RI���6�U51$��RU�LQ�WKH�ODUJH�VXEXQLW�ULERVRPDO�SURWHLQV�/��DQG�/���

(IIOX[� SXPSV� RFFXU� LQ� D� QXPEHU� RI� VSHFLHV�� LQFOXGLQJ� *UDP�QHJDWLYHV�� VXFK� DV +DHPRSKLOXV�

LQIOXHQ]DH �ZKHUH� WKH\� PD\� GHWHUPLQH� LQWULQVLFDOO\� KLJKHU� 0,&V�� DQG� 6WDSK\ORFRFFL�� ,Q�

6WUHSWRFRFFL�DQG�(QWHURFRFFL��DQ�HIIOX[�SXPS� WKDW� UHFRJQLVHV���� DQG����PHPEHUHG�PDFUROLGHV�

�ZKLFK�LQFOXGH��UHVSHFWLYHO\��HU\WKURP\FLQ�DQG�D]LWKURP\FLQ��LV�HQFRGHG�E\ PHI �$��JHQHV�

$� FRPSOHWH� FURVV�UHVLVWDQFH� H[LVWV� DPRQJ� HU\WKURP\FLQ�� D]LWKURP\FLQ�� RWKHU� PDFUROLGHV� DQG�

OLQFRVDPLGHV� IRU 6WUHSWRFRFFXV� SQHXPRQLDH�� EHWD�KDHPRO\WLF� VWUHSWRFRFFL� RI� JURXS�

$� (QWHURFRFFXV VSS��DQG 6WDSK\ORFRFFXV�DXUHXV��LQFOXGLQJ�PHWKLFLOOLQ�UHVLVWDQW 6��DXUHXV �056$��

$� GHFUHDVH� LQ� PDFUROLGH� VXVFHSWLELOLW\� RYHU� WLPH� KDV� EHHQ� QRWHG� SDUWLFXODUO\�

LQ 6WUHSWRFRFFXV SQHXPRQLDH DQG 6WDSK\ORFRFFXV DXUHXV DQG� LV� DOVR� REVHUYHG� LQ� 6WUHSWRFRFFXV�

YLULGDQV�DQG�LQ 6WUHSWRFRFFXV�DJDODFWLDH�

3HQLFLOOLQ�VHQVLWLYH 6� SQHXPRQLDH DUH� PRUH� OLNHO\� WR� EH� VXVFHSWLEOH� WR� D]LWKURP\FLQ� WKDQ� DUH�

SHQLFLOOLQ�UHVLVWDQW�VWUDLQV�RI 6��SQHXPRQLDH��0HWKLFLOOLQ�UHVLVWDQW 6��DXUHXV �056$��LV�OHVV�OLNHO\�WR�

EH�VXVFHSWLEOH�WR�D]LWKURP\FLQ�WKDQ�PHWKLFLOOLQ�VHQVLWLYH 6��DXUHXV �066$��

6XVFHSWLELOLW\�WHVW�EUHDNSRLQWV�

7KH�(8&$67�VXVFHSWLELOLW\�FULWHULD�DUH�OLVWHG�LQ�WKH�WDEOH�EHORZ�

(8&$67�6XVFHSWLELOLW\�%UHDNSRLQWV�IRU�$]LWKURP\FLQ�

(8&$67

0,&��PJ�/�
3DWKRJHQV 6XVFHSWLEOH 5HVLVWDQW
6WDSK\ORFRFFXV�VSS� ��� !��
6WUHSWRFRFFXV�VSS��
�*URXS�$��%��&��*�

������ !����

6WUHSWRFRFFXV�
SQHXPRQLDH

������ !����

+DHPRSKLOXV�LQIOXHQ]DH ������ !��
0RUD[HOOD�FDWDUUKDOLV ������ !����
1HLVVHULD�JRQRUUKRHDH ������ !����

6XVFHSWLELOLW\

7KH�SUHYDOHQFH�RI�DFTXLUHG�UHVLVWDQFH�PD\�YDU\�JHRJUDSKLFDOO\�DQG�ZLWK�WLPH�IRU�VHOHFWHG�VSHFLHV�

DQG� ORFDO� LQIRUPDWLRQ�RQ� UHVLVWDQFH� LV�GHVLUDEOH��SDUWLFXODUO\�ZKHQ� WUHDWLQJ� VHYHUH� LQIHFWLRQV��$V�

QHFHVVDU\��H[SHUW�DGYLFH�VKRXOG�EH�VRXJKW�ZKHQ� WKH� ORFDO�SUHYDOHQFH�RI� UHVLVWDQFH� LV� VXFK� WKDW�

WKH�XWLOLW\�RI�WKH�DJHQW�LQ�DW�OHDVW�VRPH�W\SHV�RI�LQIHFWLRQV�LV�TXHVWLRQDEOH�

3DWKRJHQV�IRU�ZKLFK�UHVLVWDQFH�PD\�EH�D�SUREOHP��SUHYDOHQFH�RI�UHVLVWDQFH�LV�HTXDO�WR�RU�JUHDWHU�

WKDQ�����LQ�DW�OHDVW�RQH�FRXQWU\�LQ�WKH�(XURSHDQ�8QLRQ�

7DEOH����$QWLEDFWHULDO�VSHFWUXP�RI�D]LWKURP\FLQ
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6SHFLHV
&RPPRQO\�VXVFHSWLEOH�VSHFLHV
$HURELF�*UDP�SRVLWLYH
&RU\QHEDFWHULXP�GLSKWHULDH
6WUHSWRFRFFXV�SQHXPRQLDH
(U\WKURP\FLQ�VHQVLWLYH
3HQLFLOOLQ�VHQVLWLYH
6WUHSWRFRFFXV�S\RJHQHV
(U\WKURP\FLQ�VHQVLWLYH
$HURELF�*UDP�QHJDWLYH
%RUGHWHOOD�SHUWXVVLV
(VFKHULFKLD�FROL�(7(&
(VFKHULFKLD�FROL�($(&
+DHPRSKLOXV�LQIOXHQ]DH
+DHPRSKLOXV�GXFUH\L
/HJLRQHOOD VSS�
0RUD[HOOD�FDWDUUKDOLV
(U\WKURP\FLQ�VHQVLWLYH
(U\WKURP\FLQ�LQWHUPHGLDWH
3DVWHXUHOOD�PXOWRFLGD
$QDHURELF
)XVREDFWHULXP�QXFOHDWXP
)XVREDFWHULXP�QHFURSKRUXP
3UHYRWHOOD VSS�
3RUSK\URPRQDV VSS�
3URSLRQLEDFWHULXP VSS
2WKHU�PLFUR�RUJDQLVPV
&KODP\GLD�SQHXPRQLDH
&KODP\GLD�WUDFKRPDWLV
/LVWHULD VSS�
0\FREDFWHULXP�DYLXP &RPSOH[
0\FRSODVPD�SQHXPRQLDH
6SHFLHV�IRU�ZKLFK�DFTXLUHG�UHVLVWDQFH�PD\�EH�D�SUREOHP
$HURELF�*UDP�SRVLWLYH
6WDSK\ORFRFFXV�DXUHXV
0HWKLFLOOLQ�VXVFHSWLEOH
&RDJXODVH�QHJ��VWDSK\ORFRFFL
0HWKLFLOOLQ�VXVFHSWLEOH�

6WUHSWRFRFFXV�SQHXPRQLDH
3HQLFLOOLQ�LQWHUPHGLDWH
3HQLFLOOLQ�UHVLVWDQW
(U\WKURP\FLQ�LQWHUPHGLDWH
6WUHSWRFRFFXV�S\RJHQHV
(U\WKURP\FLQ�LQWHUPHGLDWH
6WUHSWRFRFFL�YLULGDQV JURXS
3HQLFLOOLQ�LQWHUPHGLDWH
HURELF�*UDP�QHJDWLYH
0RUD[HOOD�FDWDUUKDOLV
(U\WKURP\FLQ�UHVLVWDQW
$QDHURELF
3HSWRVWUHSWRFRFFXV VSS�
,QKHUHQWO\�UHVLVWDQW�RUJDQLVPV
$HURELF�*UDP�SRVLWLYH
&RU\QHEDFWHULXP VSS�
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(QWHURFRFFXV VSS�
6WDSK\ORFRFFL 056$��056(
6WUHSWRFRFFXV�SQHXPRQLDH
(U\WKURP\FLQ�UHVLVWDQW
3HQLFLOOLQ�	�(U\WKURP\FLQ�UHVLVWDQW
6WUHSWRFRFFXV�S\RJHQHV
(U\WKURP\FLQ�UHVLVWDQW
6WUHSWRFRFFL�YLULGDQV�JURXS
3HQLFLOOLQ�UHVLVWDQW
(U\WKURP\FLQ�UHVLVWDQW
$HURELF�*UDP�QHJDWLYH
3VHXGRPRQDV�DHUXJLQRVD
$QDHURELF
%DFWHURLGHV�IUDJLOLV JURXS

��5HVLVWDQFH�LV�JUHDWHU�WKDQ�����

)ROORZLQJ� WKH� DVVHVVPHQW� RI� VWXGLHV� FRQGXFWHG� LQ� FKLOGUHQ�� WKH� XVH� RI� D]LWKURP\FLQ� LV� QRW�

UHFRPPHQGHG�IRU�WKH�WUHDWPHQW�RI�PDODULD��QHLWKHU�DV�PRQRWKHUDS\�QRU�FRPELQHG�ZLWK�FKORURTXLQH�

RU�DUWHPLVLQLQ�EDVHG�GUXJV��DV�QRQ�LQIHULRULW\�WR�DQWL�PDODULDO�GUXJV�UHFRPPHQGHG�LQ�WKH�WUHDWPHQW�

RI�XQFRPSOLFDWHG�PDODULD�ZDV�QRW�HVWDEOLVKHG�

��� 3KDUPDFRNLQHWLF�SURSHUWLHV

$EVRUSWLRQ

)ROORZLQJ� RUDO� DGPLQLVWUDWLRQ� WKH� ELR�DYDLODELOLW\� RI� D]LWKURP\FLQ� LV� DSSUR[LPDWHO\� ����� 3HDN�

SODVPD� OHYHOV� DUH� UHDFKHG� DIWHU� ���� KRXUV�� 7KH� PHDQ� PD[LPXP� FRQFHQWUDWLRQ� REVHUYHG� �&PD[��

DIWHU�D�VLQJOH�GRVH�RI�����PJ�LV�DSSUR[LPDWHO\�����ǋJ�PO�

'LVWULEXWLRQ

2UDOO\� DGPLQLVWHUHG� D]LWKURP\FLQ� LV� ZLGHO\� GLVWULEXWHG� WKURXJKRXW� WKH� ERG\�� 3KDUPDFRNLQHWLF�

VWXGLHV�KDYH�VKRZQ�FRQVLGHUDEO\�KLJKHU�D]LWKURP\FLQ�FRQFHQWUDWLRQV�LQ�WKH�WLVVXHV��XS�WR����WLPHV�

WKH� PD[LPXP� FRQFHQWUDWLRQ� REVHUYHG� LQ� WKH� SODVPD��� 7KLV� LQGLFDWHV� WKDW� WKH� VXEVWDQFH� LV�

H[WHQVLYHO\�ERXQG�LQ�WKH�WLVVXHV��VWHDG\�VWDWH�YROXPH�RI�GLVWULEXWLRQ�DSSUR[LPDWHO\���� O�NJ���7KH�

PHDQ�PD[LPXP�REVHUYHG�VHUXP�FRQFHQWUDWLRQ��&PD[��DIWHU�D�VLQJOH�GRVH�RI�����PJ�LV�DSSUR[������

PJ�P/�� ���� KRXUV� DIWHU� DGPLQLVWUDWLRQ��:LWK� WKH� UHFRPPHQGHG� GRVDJH� QR� DFFXPXODWLRQ� LQ� WKH�

VHUXP�SODVPD�RFFXUV��$FFXPXODWLRQ�GRHV�RFFXU� LQ� WKH� WLVVXHV�ZKHUH� WKH� OHYHOV�DUH�PXFK�KLJKHU�

WKDQ�LQ�WKH�VHUXP�SODVPD��7KUHH�GD\V�DIWHU�DGPLQLVWUDWLRQ�RI�����PJ�DV�D�VLQJOH�GRVH�RU�LQ�VSOLW�

GRVHV��FRQFHQWUDWLRQV�RI�����WR�����PJ�J������WR�����PJ�J������WR�����PJ�J�DQG���WR�����PJ�P/�

ZHUH� GHWHFWHG� LQ� OXQJ�� SURVWDWH�� WRQVLO� DQG� VHUXP� UHVSHFWLYHO\�� &RQFHQWUDWLRQV� LQ� WKHVH� WDUJHW�

WLVVXHV�H[FHHG�WKH�0,&���IRU�OLNHO\�SDWKRJHQV�

,Q� H[SHULPHQWDO LQ� YLWUR DQG LQ� YLYR VWXGLHV�� D]LWKURP\FLQ� DFFXPXODWHV� LQ� SKDJRF\WHV�� UHOHDVH LV�

SURPRWHG� E\� DFWLYH� SKDJRF\WRVLV�� ,Q� DQLPDO� PRGHOV� WKLV� SURFHVV� DSSHDUV� WR� FRQWULEXWH� WR� WKH�

DFFXPXODWLRQ�RI�D]LWKURP\FLQ�LQ�WLVVXH�

7KH�ELQGLQJ�RI�D]LWKURP\FLQ�WR�SODVPD�SURWHLQV�LV�YDULDEOH�DQG�YDULHV�IURP�����DW�������ǋJ�PO�WR�

����DW�����ǋJ�PO��GHSHQGLQJ�RQ�WKH�VHUXP�FRQFHQWUDWLRQ�



3DJH��� RI���

%LRWUDQVIRUPDWLRQ�DQG�([FUHWLRQ

7KH�WHUPLQDO�SODVPD�HOLPLQDWLRQ�KDOI�OLIH�IROORZV�WKH�WLVVXH�GHSOHWLRQ�KDOI�OLIH�RI���WR���GD\V�

$SSUR[LPDWHO\�����RI�DQ�LQWUDYHQRXVO\�DGPLQLVWHUHG�GRVH�LV�H[FUHWHG�LQ�XQFKDQJHG�IRUP�ZLWK�WKH�

XULQH�RYHU�D�SHULRG�RI���GD\V��WKH�PDMRU�SURSRUWLRQ�LQ�WKH�ILUVW����KRXUV��&RQFHQWUDWLRQV�RI�XS�WR�

���� ǋJ�PO� D]LWKURP\FLQ�� �� GD\V� DIWHU� D� ��GD\� FRXUVH� RI� WUHDWPHQW�� KDYH� EHHQ� IRXQG� LQ� KXPDQ�

ELOH�� WRJHWKHU�ZLWK����PHWDEROLWHV� �IRUPHG�E\�1� DQG�2�GHPHWK\ODWLRQ��E\�K\GUR[\ODWLRQ�RI� WKH�

GHVRVDPLQH� DQG� DJO\FRQH� ULQJV�� DQG� E\� VSOLWWLQJ� RI� WKH� FODGLQRVH� FRQMXJDWH��� ,QYHVWLJDWLRQV�

VXJJHVWV�WKDW�WKH�PHWDEROLWHV�GR�QRW�SOD\ D�UROH�LQ�WKH�PLFUR�ELRORJLFDO�DFWLYLW\�RI�D]LWKURP\FLQ�

3KDUPDFRNLQHWLFV�LQ�VSHFLDO�SRSXODWLRQV

5HQDO�LPSDLUPHQW

)ROORZLQJ�D�VLQJOH�RUDO�GRVH�RI�D]LWKURP\FLQ��J��PHDQ�&PD[ DQG�$8&����� LQFUHDVHG�E\������DQG�

�����UHVSHFWLYHO\�� LQ�VXEMHFWV�ZLWK�PLOG�WR�PRGHUDWH�UHQDO�LPSDLUPHQW��JORPHUXODU�ILOWUDWLRQ�UDWH�

RI� ������PO�PLQ�����P��� FRPSDUHG�ZLWK�QRUPDO� UHQDO� IXQFWLRQ� �*)5�!����PO�PLQ��� ,Q� VXEMHFWV�

ZLWK�VHYHUH�UHQDO� LPSDLUPHQW��*)5������PO�PLQ�����P���� WKH�PHDQ�&PD[ DQG�$8&����� LQFUHDVHG�

����DQG�����UHVSHFWLYHO\�FRPSDUHG�WR�QRUPDO�

+HSDWLF�LPSDLUPHQW

,Q�SDWLHQWV�ZLWK�PLOG�WR�PRGHUDWH�KHSDWLF�LPSDLUPHQW��WKHUH�LV�QR�HYLGHQFH�RI�D�PDUNHG�FKDQJH�LQ�

VHUXP�SKDUPDFRNLQHWLFV�RI�D]LWKURP\FLQ�FRPSDUHG�WR�QRUPDO�KHSDWLF�IXQFWLRQ��7KHUH�DUH�QR�GDWD�

RQ�D]LWKURP\FLQ�XVH�LQ�FDVHV�RI�PRUH�VHYHUH�KHSDWLF�LPSDLUPHQW�

(OGHUO\

7KH� SKDUPDFRNLQHWLFV� RI� D]LWKURP\FLQ� LQ� HOGHUO\� PHQ� ZDV� VLPLODU� WR� WKDW� RI� \RXQJ� DGXOWV��

KRZHYHU�� LQ� HOGHUO\� ZRPHQ�� DOWKRXJK� KLJKHU� SHDN� FRQFHQWUDWLRQV� �LQFUHDVHG� E\� �������� ZHUH�

REVHUYHG��QR�VLJQLILFDQW�DFFXPXODWLRQ�RFFXUUHG�

,Q�HOGHUO\�YROXQWHHUV��!���\HDUV���KLJKHU��������$8&�YDOXHV�ZHUH�DOZD\V�REVHUYHG�DIWHU�D���GD\�

FRXUVH�WKDQ�LQ�\RXQJHU�YROXQWHHUV������\HDUV���+RZHYHU��WKHVH�GLIIHUHQFHV�DUH�QRW�FRQVLGHUHG�WR�

EH�FOLQLFDOO\�UHOHYDQW��QR�GRVH�DGMXVWPHQW�LV�WKHUHIRUH�UHFRPPHQGHG�

3DHGLDWULF�SRSXODWLRQ

3KDUPDFRNLQHWLFV� KDYH� EHHQ� VWXGLHG� LQ� FKLOGUHQ� DJHG� �� PRQWKV� ± ��� \HDUV� WDNLQJ� FDSVXOHV��

JUDQXOHV� RU� VXVSHQVLRQ�� $W� ��� PJ�NJ� RQ� GD\� �� IROORZHG� E\� �� PJ�NJ� RQ� GD\V� ����� WKH�

&PD[ DFKLHYHG�LV�VOLJKWO\�ORZHU�WKDQ�DGXOWV�ZLWK������J�O�LQ�FKLOGUHQ�DJHG�������\HDUV�DQG�DIWHU���

GD\V� GRVLQJ� DQG� ���� �J�O� LQ� WKRVH� DJHG� ����� \HDUV�� 7KH� W��� RI� ��K� LQ� WKH� ROGHU� FKLOGUHQ�ZDV�

ZLWKLQ�WKH�H[SHFWHG�UDQJH�IRU�DGXOWV�

��� 3UHFOLQLFDO�VDIHW\�GDWD

,Q� DQLPDO� VWXGLHV� XVLQJ� H[SRVXUHV� ��� WLPHV� WKRVH� DFKLHYHG� DW� WKH� FOLQLFDO� WKHUDSHXWLF� GRVDJHV��

D]LWKURP\FLQ�ZDV�IRXQG�WR�KDYH�FDXVHG�UHYHUVLEOH�SKRVSKROLSLGRVLV��EXW�DV�D�UXOH�WKHUH�ZHUH�QR�

DVVRFLDWHG� WR[LFRORJLFDO� FRQVHTXHQFHV�� 7KH� UHOHYDQFH� RI� WKLV� ILQGLQJ� WR� KXPDQV� UHFHLYLQJ�

D]LWKURP\FLQ�LQ�DFFRUGDQFH�ZLWK�WKH�UHFRPPHQGDWLRQV�LV�XQNQRZQ�

(OHFWURSK\VLRORJLFDO�LQYHVWLJDWLRQV�KDYH�VKRZQ�WKDW�D]LWKURP\FLQ�SURORQJV�WKH�47�LQWHUYDO�



3DJH��� RI���

&DUFLQRJHQLF�SRWHQWLDO

/RQJ�WHUP�VWXGLHV�LQ�DQLPDOV�KDYH�QRW�EHHQ�SHUIRUPHG�WR�HYDOXDWH�FDUFLQRJHQLF�SRWHQWLDO�

0XWDJHQLF�SRWHQWLDO

7KHUH�ZDV� QR� HYLGHQFH� RI� D� SRWHQWLDO� IRU� JHQHWLF� DQG� FKURPRVRPH�PXWDWLRQV� LQ LQ� YLYR DQG LQ�

YLWUR WHVW�PRGHOV�

5HSURGXFWLYH�WR[LFLW\

1R�WHUDWRJHQLF�HIIHFWV�ZHUH�REVHUYHG�LQ�HPEU\RWR[LFLW\ VWXGLHV�LQ�UDWV�DIWHU�RUDO�DGPLQLVWUDWLRQ�RI�

D]LWKURP\FLQ��,Q�UDWV��D]LWKURP\FLQ�GRVDJHV�RI�����DQG�����PJ�NJ�ERG\�ZHLJKW�GD\� OHG�WR�PLOG�

UHWDUGDWLRQV�LQ�IHWDO�RVVLILFDWLRQ�DQG�LQ�PDWHUQDO�ZHLJKW�JDLQ��,Q�SHUL� DQG�SRVWQDWDO�VWXGLHV�LQ�UDWV��

PLOG�UHWDUGDWLRQV�IROORZLQJ�WUHDWPHQW�ZLWK����PJ�NJ�GD\�D]LWKURP\FLQ�DQG�DERYH�ZHUH�REVHUYHG�

�� 3+$50$&(87,&$/�3$57,&8/$56

��� /LVW�RI H[FLSLHQWV

0DL]H�6WDUFK
'LEDVLF�&DOFLXP�3KRVSKDWH�
0LFURFU\VWDOOLQH�&HOOXORVH��3ODLQ�
(WK\O�&HOOXORVHP�����&36�
,VRSURS\O�$OFRKRO
&ROORLGDO�6LOLFRQ�GLR[LGH��/LJKW�
&URVFDUPHOORVH�6RGLXP��9LYDVRO�
0DJQHVLXP�6WHDUDWH
3XULILHG�7DOF��7DOFXP�
+\SURPHOORVH��+�3�0�&�(����
/DNH RI�7DWUD]LQH
3XULILHG�7DOF��7DOFXP�
0HWK\OHQH�&KORULGH��'LFKORURPHWKDQH�
7LWDQLXP�'LR[LGH

��� ,QFRPSDWLELOLWLHV

1RW�DSSOLFDEOH�

��� 6KHOIOLIH

���PRQWKV�IURP�WKH�GDWH�RI�PDQXIDFWXUH

��� 6SHFLDO�SUHFDXWLRQV�IRUVWRUDJH

6WRUH�EHORZ����&��3URWHFW�IURP�PRLVWXUH 	 GLUHFW�VXQOLJKW��

��� 1DWXUH DQG FRQWHQWV RI FRQWDLQHU

��RU����7DEOHWV�SDFNHG�LQ�RQH�$OX�$OX %OLVWHU��6XFK���$OX�$OX %OLVWHU�SDFNHG�LQ�XQLW�SULQWHG�GXSOH[�

ERDUG�FDUWRQ�DORQJ�ZLWK�LWV�SDFNDJH�LQVHUW��6XFK�FDUWRQV�SDFNHG�LQ�H[SRUW�ZRUWK\�VKLSSHU�

0XOWLSDFN�VW\OH� ��[�������[�������[����$OX�$OX��$OX�39&�%OLVWHU�6WULS�

��� 6SHFLDO�SUHFDXWLRQV�IRU�GLVSRVDO�



3DJH��� RI���

1R�VSHFLDO�UHTXLUHPHQWV�

�� 0$18)$&785(5

*OREHOD 3KDUPD�3YW��/WG�

3ORW�1R�����������*,'&�

6DFKLQ��6XUDW� *XMDUDW��,QGLD

7HO��������������

(�PDLO��VDOHV#JOREHODSKDUPD�FRP

�� 0DUNHWLQJ�$XWKRUL]DWLRQ�+ROGHU�

�� 0DUNHWLQJ�$XWKRUL]DWLRQ�1XPEHU�V���*��������

3URGXFW�OLFHQVH���UHJLVWUDWLRQ�1XPEHU��V�

�� 0DQXIDFWXUHU�1DPH�

�1DPH�� *OREHOD�3KDUPD�3YW��/WG�

� $GGUHVV �� ��������*�,�'�&��

6DFKLQ��

6XUDW�± ��������

*XMDUDW�

,QGLD�

� 3KRQH � ���± ���±�������

� (�PDLO � VDOHV#JOREHODSKDUPD�FRP

��� 'DWH�RI�ILUVW�DXWKRUL]DWLRQ�UHQHZDO�RI�WKH�$XWKRUL]DWLRQ�����

��� 'DWH�RI�UHYLVLRQ�RI�WKH�WH[W�


