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&DQHVWHQ�7KUXVK�'XR�2UDO�&DSVXOH�	�([WHUQDO�&UHDP����PJ������Z�Z�FDSVXOH�	�
FUHDP�
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(DFK�KDUG�FDSVXOH�RI�&DQHVWHQ�7KUXVK�2UDO�&DSVXOH�FRQWDLQV�����PJ�
IOXFRQD]ROH���

&DQHVWHQ�7KUXVK�([WHUQDO�&UHDP�FRQWDLQV�&ORWULPD]ROH����Z�Z��

([FLSLHQWV�ZLWK�NQRZQ�HIIHFWV�
&DSVXOH��ODFWRVH�
&UHDP��FHWRVWHDU\O�DOFRKRO�

)RU�WKH�IXOO�OLVW�RI�H[FLSLHQWV��VHH�VHFWLRQ�����

�� 3+$50$&(87,&$/�)250�
+DUG�FDSVXOH��

2SDTXH�OLJKW�EOXH�FDSVXOH��VL]H����ZLWK�³&DQHVWHQ�´�SULQWHG�LQ�EODFN�EHWZHHQ�WZR�
EODFN�OLQHV��

&UHDP��

:KLWH�FUHDP��

�� &/,1,&$/�3$57,&8/$56�

���� 7KHUDSHXWLF�LQGLFDWLRQV�
&DQHVWHQ�7KUXVK�2UDO�&DSVXOH�LV�LQGLFDWHG�IRU�WKH�WUHDWPHQW�RI�FDQGLGDO�YDJLQLWLV��
DFXWH�RU�UHFXUUHQW��,W�VKRXOG�DOVR�EH�XVHG�IRU�WKH�WUHDWPHQW�RI�SDUWQHUV�ZLWK�DVVRFLDWHG�
FDQGLGDO�EDODQLWLV���

&DQHVWHQ�7KUXVK�([WHUQDO�&UHDP�LV�LQGLFDWHG�IRU�WKH�WUHDWPHQW�RI�FDQGLGD�YXOYLWLV���



,W�VKRXOG�EH�XVHG�DV�DQ�DGMXQFW�WR�WUHDWPHQW�RI�FDQGLGDO�YDJLQLWLV��

,W�FDQ�DOVR�EH�XVHG�IRU�WUHDWPHQW�RI�WKH�VH[XDO�SDUWQHU¶V�SHQLV�WR�SUHYHQW�UH�LQIHFWLRQ��

���� 3RVRORJ\�DQG�PHWKRG�RI�DGPLQLVWUDWLRQ�
$GXOWV�����WR������

2QH�FDSVXOH�VKRXOG�EH�VZDOORZHG�ZKROH��

7KH�FUHDP�VKRXOG�EH�DSSOLHG�WKLQO\�WZR�RU�WKUHH�WLPHV�GDLO\�WR�WKH�YXOYD�DQG�
VXUURXQGLQJ�DUHD�DQG�UXEEHG�LQ�JHQWO\����

7UHDWPHQW�ZLWK�WKH�FUHDP�VKRXOG�EH�FRQWLQXHG�XQWLO�V\PSWRPV�RI�WKH�LQIHFWLRQ�
GLVDSSHDU���+RZHYHU��LI�DIWHU�FRQFRPLWDQW�WUHDWPHQW�RI�WKH�YDJLQLWLV��WKH�V\PSWRPV�GR�
QRW�LPSURYH�ZLWKLQ�VHYHQ�GD\V��WKH�SDWLHQW�VKRXOG�FRQVXOW�D�GRFWRU���

,I�WKH�FUHDP�LV�EHLQJ�XVHG�IRU�WUHDWPHQW�RI�WKH�VH[XDO�SDUWQHU¶V�SHQLV�LW�VKRXOG�EH�
DSSOLHG�WZR�RU�WKUHH�WLPHV�GDLO\�IRU�XS�WR�WZR�ZHHNV��

&KLOGUHQ��XQGHU������

3DHGLDWULF�XVH�LV�QRW�UHFRPPHQGHG��

(OGHUO\��

1RW�UHFRPPHQGHG�LQ�SDWLHQWV�RYHU�����

5HQDO�,PSDLUPHQW��

7KHUH�LV�QR�VHSDUDWH�GRVDJH�VFKHGXOH�LQ�SDWLHQWV�ZLWK�UHQDO�LPSDLUPHQW�IRU�VLQJOH�GRVH�
WKHUDS\��

���� &RQWUDLQGLFDWLRQV�

+\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFHV��IOXFRQD]ROH�DQG�FORWULPD]ROH���
UHODWHG�D]ROH�VXEVWDQFHV�RU�WR�DQ\�RI�WKH�H[FLSLHQWV�OLVWHG�LQ�VHFWLRQ������

&RDGPLQLVWUDWLRQ�RI�RWKHU�PHGLFLQDO�SURGXFWV�NQRZQ�WR�SURORQJ�WKH�47�
LQWHUYDO�DQG�ZKLFK�DUH�PHWDEROLVHG�YLD�WKH�F\WRFKURPH�3�����&<3���$��VXFK�
DV�FLVDSULGH��DVWHPL]ROH��SLPR]LGH��TXLQLGLQH�DQG�HU\WKURP\FLQ�DUH�
FRQWUDLQGLFDWHG�LQ�SDWLHQWV�UHFHLYLQJ�IOXFRQD]ROH��VHH�VHFWLRQV�����DQG�������



&RDGPLQLVWUDWLRQ�RI�WHUIHQDGLQH�LV�FRQWUDLQGLFDWHG�EDVHG�XSRQ�UHVXOWV�RI�D�
PXOWLSOH�GRVH�LQWHUDFWLRQ�VWXG\��

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

0HGLFDO�DGYLFH�VKRXOG�EH�VRXJKW�LI�WKLV�LV�WKH�ILUVW�WLPH�WKH�SDWLHQW�KDV�
H[SHULHQFHG�V\PSWRPV�RI�FDQGLGDO�YDJLQLWLV��

7KH�SURGXFW�LV�DYDLODEOH�IURP�SKDUPDFLHV�ZLWKRXW�SUHVFULSWLRQ�DQG��LQFOXGHV�D�
OHDIOHW�WKDW�DGYLVHV�WKH�SDWLHQW���'R�QRW�XVH�&DQHVWHQ�7KUXVK�'XR�2UDO�&DSVXOH�
	�([WHUQDO�&UHDP��ZLWKRXW�ILUVW�FRQVXOWLQJ�\RXU�GRFWRU�

,I�\RX�DUH�XQGHU����RU�RYHU����\HDUV�RI�DJH�
,I�\RX�DUH�DOOHUJLF�WR�DQ\�RI�WKH�LQJUHGLHQWV�LQ�&DQHVWHQ�7KUXVK�'XR�2UDO�
&DSVXOH�	�([WHUQDO�&UHDP�RU�RWKHU�DQWLIXQJDOV�DQG�RWKHU�WKUXVK�WUHDWPHQWV�
,I�\RX�DUH�WDNLQJ�DQ\�RWKHU�PHGLFLQH�RWKHU�WKDQ�WKH�3LOO��
,I�\RX�DUH�WDNLQJ�WKH�DQWLKLVWDPLQH�WHUIHQDGLQH�RU�WKH�SUHVFULSWLRQ�PHGLFLQH�
FLVDSULGH�
,I�\RX�KDYH�KDG�WKUXVK�PRUH�WKDQ�WZLFH�LQ�WKH�ODVW�VL[�PRQWKV�
,I�\RX�KDYH�DQ\�GLVHDVH�RU�LOOQHVV�DIIHFWLQJ�\RXU�OLYHU�RU�NLGQH\V�RU�KDYH�KDG�
XQH[SODLQHG�MDXQGLFH��
,I�\RX�VXIIHU�IURP�DQ\�RWKHU�FKURQLF�GLVHDVH�RU�LOOQHVV��
,I�\RX�RU�\RXU�SDUWQHU�KDYH�KDG�H[SRVXUH�WR�D�VH[XDOO\�WUDQVPLWWHG�GLVHDVH��
,I�\RX�DUH�XQVXUH�RI�WKH�FDXVH�RI�\RXU�V\PSWRPV��

:RPHQ�RQO\�
,I�\RX�DUH�SUHJQDQW��VXVSHFW�\RX�PLJKW�EH�SUHJQDQW�RU�DUH�EUHDVW�IHHGLQJ��
,I�\RX�KDYH�DQ\�DEQRUPDO�RU�LUUHJXODU�YDJLQDO�EOHHGLQJ�RU�D�EORRG�VWDLQHG�
GLVFKDUJH�
,I�\RX�KDYH�YXOYDO�RU�YDJLQDO�VRUHV��XOFHUV�RU�EOLVWHUV��
,I�\RX�DUH�H[SHULHQFLQJ�ORZHU�DEGRPLQDO�SDLQ�RU�EXUQLQJ�VHQVDWLRQ�RQ�SDVVLQJ�
ZDWHU��
,I�\RX�DUH�H[SHULHQFLQJ�DQ\�DGYHUVH�HYHQWV�VXFK�DV�UHGQHVV��LUULWDWLRQ�RU�VZHOOLQJ�
DVVRFLDWHG�ZLWK�WKH�WUHDWPHQW��
,I�\RX�DUH�H[SHULHQFLQJ�IHYHU�RU�FKLOOV��QDXVHD��YRPLWLQJ�RU�GLDUUKRHD��
,I�\RX�KDYH�IRXO�VPHOOLQJ�YDJLQDO�GLVFKDUJH��

0HQ�RQO\��
,I�\RXU�VH[XDO�SDUWQHU�GRHV�QRW�KDYH�WKUXVK��
,I�\RX�KDYH�SHQLOH�VRUHV��XOFHUV�RU�EOLVWHUV��
,I�\RX�KDYH�DQ�DEQRUPDO�SHQLOH�GLVFKDUJH��OHDNDJH���
,I�\RXU�SHQLV�KDV�VWDUWHG�WR�VPHOO��
,I�\RX�KDYH�SDLQ�RQ�SDVVLQJ�XULQH��

5HFXUUHQW�XVH��PHQ�DQG�ZRPHQ���SDWLHQWV�VKRXOG�EH�DGYLVHG�WR�FRQVXOW�WKHLU�
SK\VLFLDQ�LI�WKH�V\PSWRPV�KDYH�QRW�EHHQ�UHOLHYHG�ZLWKLQ�RQH�ZHHN�RI�WDNLQJ�
&DQHVWHQ�2UDO�&DSVXOH���&DQHVWHQ�2UDO�&DSVXOH�FDQ�EH�XVHG�LI�WKH�FDQGLGDO�
LQIHFWLRQ�UHWXUQV�DIWHU���GD\V���+RZHYHU��LI�WKH�FDQGLGDO�LQIHFWLRQ�UHFXUV�PRUH�



WKDQ�WZLFH�ZLWKLQ�VL[�PRQWKV��SDWLHQWV�VKRXOG�EH�DGYLVHG�WR�FRQVXOW�WKHLU�
SK\VLFLDQ��

5HQDO�V\VWHP�
)OXFRQD]ROH�VKRXOG�EH�DGPLQLVWHUHG�ZLWK�FDXWLRQ�WR�SDWLHQWV�ZLWK�UHQDO�
G\VIXQFWLRQ��VHH�VHFWLRQ�������

$GUHQDO�LQVXIILFLHQF\�
.HWRFRQD]ROH�LV�NQRZQ�WR�FDXVH�DGUHQDO�LQVXIILFLHQF\�DQG�WKLV�FRXOG�DOVR��
DOWKRXJK�UDUHO\�VHHQ��EH�DSSOLFDEOH�WR�IOXFRQD]ROH��

+HSDWRELOLDU\�V\VWHP�
)OXFRQD]ROH�VKRXOG�EH�DGPLQLVWHUHG�ZLWK�FDXWLRQ�WR�SDWLHQWV�ZLWK�OLYHU�
G\VIXQFWLRQ��
)OXFRQD]ROH�KDV�EHHQ�DVVRFLDWHG�ZLWK�UDUH�FDVHV�RI�VHULRXV�KHSDWLF�WR[LFLW\��
LQFOXGLQJ�IDWDOLWLHV�SULPDULO\�LQ�SDWLHQWV�ZLWK�VHULRXV�XQGHUO\LQJ�PHGLFDO�
FRQGLWLRQV��
7KH�SDWLHQW�VKRXOG�EH�LQIRUPHG�RI�VXJJHVWLYH�V\PSWRPV�RI�VHULRXV�KHSDWLF�
HIIHFW��LPSRUWDQW�DVWKHQLD��DQRUH[LD��SHUVLVWHQW�QDXVHD��YRPLWLQJ�DQG�MDXQGLFH��
DQG�EH�DGYLVHG�WR�FRQVXOW�D�GRFWRU��

&DUGLRYDVFXODU�V\VWHP�
6RPH�D]ROHV��LQFOXGLQJ�IOXFRQD]ROH��KDYH�EHHQ�DVVRFLDWHG�ZLWK�SURORQJDWLRQ�RI�
WKH�47�LQWHUYDO�RQ�WKH�HOHFWURFDUGLRJUDP��
7KH�47�SURORQJDWLRQ�FDXVHG�E\�RWKHU�PHGLFLQDO�SURGXFWV�PD\�EH�DPSOLILHG�YLD�
WKH�LQKLELWLRQ�RI�F\WRFKURPH�3����&<3��$���VHH�VHFWLRQV�����DQG�������
3DWLHQWV�ZLWK�K\SRNDODHPLD�DQG�DGYDQFHG�FDUGLDF�IDLOXUH�DUH�DW�DQ�LQFUHDVHG�
ULVN�IRU�WKH�RFFXUUHQFH�RI�OLIH�WKUHDWHQLQJ�YHQWULFXODU�DUUK\WKPLDV�DQG�WRUVDGHV�
GH�SRLQWHV��
)OXFRQD]ROH�PXVW�EH�DGPLQLVWHUHG�ZLWK�FDXWLRQ�LQ�SDWLHQWV�ZLWK�FRQJHQLWDO�RU�
DFTXLUHG�47�SURORQJDWLRQ��NQRZQ�FDUGLRP\RSDWK\��VLQXV�EUDG\FDUGLD��FDUGLDF�
DUUK\WKPLD��RU�KLVWRU\�RI�WRUVDGHV�GH�SRLQWHV�RU�RWKHU�SURDUUK\WKPLF�
FRQGLWLRQV��

'HUPDWRORJLFDO�UHDFWLRQV�
3DWLHQWV�KDYH�UDUHO\�GHYHORSHG�H[IROLDWLYH�FXWDQHRXV�UHDFWLRQV�VXFK�DV�6WHYHQV�
-RKQVRQ�V\QGURPH�DQG�WR[LF�HSLGHUPDO�QHFURO\VLV�GXULQJ�WUHDWPHQW�ZLWK�
IOXFRQD]ROH��7KH�SDWLHQW�VKRXOG�EH�DGYLVHG�WR�FRQVXOW�D�GRFWRU�LI�D�UDVK��ZKLFK�
LV�FRQVLGHUHG�DWWULEXWDEOH�WR�IOXFRQD]ROH��GHYHORSV��

+\SHUVHQVLWLYLW\�
7KH�SURGXFW�VKRXOG�QHYHU�EH�XVHG�DJDLQ�LI�WKH�SDWLHQW�H[SHULHQFHV�D�UDVK�RU�
DQDSK\OD[LV�IROORZLQJ�WKH�XVH�RI�WKH�GUXJ��

&\WRFKURPH�3����
)OXFRQD]ROH�VKRXOG�EH�DGPLQLVWHUHG�ZLWK�FDXWLRQ�WR�SDWLHQWV�ZKR�DUH�WDNLQJ�
PHGLFLQDO�SURGXFWV�ZLWK�D�QDUURZ�WKHUDSHXWLF�ZLQGRZ�PHWDEROL]HG�WKURXJK�
&<3�&���&<3�&���DQG�&<3�$���VHH�VHFWLRQ�������



3DWLHQWV�ZLWK�UDUH�KHUHGLWDU\�SUREOHPV�RI�JDODFWRVH�LQWROHUDQFH��WRWDO�ODFWDVH�
GHILFLHQF\�RU�JOXFRVH�JDODFWRVH�PDODEVRUSWLRQ�VKRXOG�QRW�WDNH�WKLV�PHGLFLQH��

7KH�FUHDP�FRQWDLQV�FHWRVWHDU\O�DOFRKRO��ZKLFK�PD\�FDXVH�ORFDO�VNLQ�UHDFWLRQV�
�H�J��FRQWDFW�GHUPDWLWLV���

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

)OXFRQD]ROH�LV�D�PRGHUDWH�LQKLELWRU�RI�F\WRFKURPH�3�����&<3��LVRHQ]\PH�
�&��DQG�D�PRGHUDWH�LQKLELWRU�RI�&<3�$���)OXFRQD]ROH�LV�DOVR�DQ�LQKLELWRU�RI�
WKH�LVR]\PH�&<3�&����,Q�DGGLWLRQ�WR�WKH�REVHUYHG�GRFXPHQWHG�LQWHUDFWLRQV�
PHQWLRQHG�EHORZ��WKHUH�LV�D�ULVN�RI�LQFUHDVHG�SODVPD�FRQFHQWUDWLRQ�RI�RWKHU�
FRPSRXQGV�PHWDEROL]HG�E\�&<3�&���&<3�&���DQG�&<3�$��FRDGPLQLVWHUHG�
ZLWK�IOXFRQD]ROH��7KHUHIRUH�FDXWLRQ�VKRXOG�EH�H[HUFLVHG�ZKHQ�XVLQJ�WKHVH�
FRPELQDWLRQV�DQG�WKH�SDWLHQWV�VKRXOG�EH�FDUHIXOO\�PRQLWRUHG��
7KH�YDVW�PDMRULW\�RI�IRUPDO�LQWHUDFWLRQ�VWXGLHV�DQG�FDVH�UHSRUWV�DUH�UHODWHG�WR�
PXOWLSOH�GRVH�IOXFRQD]ROH�XVH��WKHUHIRUH��WKH�PDJQLWXGH�RI�WKH�HIIHFW�RI�WKLV�
LQKLELWLRQ�RQ�DQ�LQGLYLGXDO�SDWLHQW�DIWHU�D�VLQJOH�GRVH�RI�IOXFRQD]ROH�LV�KDUG�WR�
SUHGLFW��SDUWLFXODUO\�LQ�OLJKW�RI�WKH�LQGLYLGXDO�YDULDELOLW\�LQ�WKH�DFWLYLW\�RI�WKH�
LVRHQ]\PHV��1RQHWKHOHVV��VLQJOH�GRVH�SKDUPDFRNLQHWLF�VWXGLHV�KDYH�
GHPRQVWUDWHG�WKDW�WKH�LQKLELWRU\�DFWLRQ�RI�IOXFRQD]ROH�LV�LPPHGLDWH�DQG�OHDGV��
GRVH�GHSHQGHQWO\��WR�LQFUHDVHG�SODVPD�FRQFHQWUDWLRQV�RI�WKH�LQWHUDFWLQJ�
DJHQWV��
7KH�HQ]\PH�LQKLELWLQJ�HIIHFW�RI�IOXFRQD]ROH�SHUVLVWV�����GD\V�DIWHU�
GLVFRQWLQXDWLRQ�RI�IOXFRQD]ROH�WUHDWPHQW�GXH�WR�IOXFRQD]ROH¶V�ORQJ�SODVPD�
HOLPLQDWLRQ�KDOI�OLIH�RI�DSSUR[LPDWHO\����KRXUV�DQG�VXEVWDQWLDOO\�ORQJHU�WLVVXH�
ELRDYDLODELOLW\��VHH�VHFWLRQ�����3KDUPDFRNLQHWLF�3URSHUWLHV���WKHUHIRUH�WKHVH�
LQWHUDFWLRQV�PD\�EH�FOLQLFDOO\�UHOHYDQW�IROORZLQJ�FRDGPLQLVWUDWLRQ�ZLWK�GUXJV�
WKDW�KDYH�ERWK�D�QDUURZ�WKHUDSHXWLF�ZLQGRZ�DQG�DOVR�DFW�RQ�YLWDO�RUJDQ�
V\VWHPV�OLNH�WKH�KHDUW�DQG�EUDLQ�RU�DUH�LQYROYHG�ZLWK�JOXFRVH�PHWDEROLVP��

2UDO�$QWLFRDJXODQWV��&RXPDULQ�W\SH���:DUIDULQ��,QGDQHGLRQH���
%OHHGLQJ�HYHQWV��EUXLVLQJ��HSLVWD[LV��JDVWUR�LQWHVWLQDO�EOHHGLQJ��KDHPDWXULD��
DQG�PHOHQD��KDYH�EHHQ�UHSRUWHG��LQ�DVVRFLDWLRQ�ZLWK�LQFUHDVHV�LQ�SURWKURPELQ�
WLPH�LQ�SDWLHQWV�UHFHLYLQJ�IOXFRQD]ROH�FRQFXUUHQWO\�ZLWK�ZDUIDULQ��'XULQJ�
FRQFRPLWDQW�WUHDWPHQW�ZLWK�IOXFRQD]ROH�DQG�ZDUIDULQ�WKH�SURWKURPELQ�WLPH�
ZDV�SURORQJHG�XS�WR���IROG��SUREDEO\�GXH�WR�DQ�LQKLELWLRQ�RI�WKH�ZDUIDULQ�
PHWDEROLVP�WKURXJK�&<3�&���,Q�SDWLHQWV�UHFHLYLQJ�FRXPDULQ�W\SH�RU�
LQGDQHGLRQH�DQWLFRDJXODQWV�FRQFXUUHQWO\�ZLWK�IOXFRQD]ROH�WKH�SURWKURPELQ�
WLPH�VKRXOG�EH�FDUHIXOO\�PRQLWRUHG��'RVH�DGMXVWPHQW�RI�WKH�DQWLFRDJXODQW�PD\�
EH�QHFHVVDU\��

6XOSKRQ\OXUHDV��&KORUSURSDPLGH��*OLEHQFODPLGH��*OLSL]LGH��7ROEXWDPLGH���
)OXFRQD]ROH�KDV�EHHQ�VKRZQ�WR�SURORQJ�WKH�VHUXP�KDOI�OLIH�RI�FRQFRPLWDQWO\�
DGPLQLVWHUHG�RUDO�VXOSKRQ\OXUHDV��H�J��FKORUSURSDPLGH��JOLEHQFODPLGH��
JOLSL]LGH��WROEXWDPLGH��LQ�KHDOWK\�YROXQWHHUV��
)UHTXHQW�PRQLWRULQJ�RI�EORRG�JOXFRVH�DQG�DSSURSULDWH�UHGXFWLRQ�RI�
VXOIRQ\OXUHD�GRVH�LV�UHFRPPHQGHG�GXULQJ�FRDGPLQLVWUDWLRQ��



'LXUHWLFV��+\GURFKORURWKLD]LGH���
&R�DGPLQLVWUDWLRQ�RI�IOXFRQD]ROH�DQG�PXOWLSOH�GRVH�K\GURFKORURWKLD]LGH�WR�
KHDOWK\�YROXQWHHUV�GXULQJ�D�NLQHWLF�LQWHUDFWLRQ�VWXG\��LQFUHDVHG�SODVPD�
FRQFHQWUDWLRQV�RI�IOXFRQD]ROH�E\������+RZHYHU��DOWKRXJK�WKH�SUHVFULEHU�
VKRXOG�EHDU�WKLV�LQ�PLQG��WKH�IOXFRQD]ROH�GRVH�LQ�SDWLHQWV�UHFHLYLQJ�
FRQFRPLWDQW�GLXUHWLFV�VKRXOG�QRW�QHHG�WR�EH�DOWHUHG��

3LPR]LGH��4XLQLGLQH��(U\WKURP\FLQ��
&RDGPLQLVWUDWLRQ�RI�IOXFRQD]ROH�DQG�RWKHU�GUXJV�VXFK�DV�SLPR]LGH��TXLQLGLQH�
DQG�HU\WKURP\FLQ�LV�FRQWUDLQGLFDWHG��)OXFRQD]ROH�FDQ�FDXVH�FKDQJHV�LQ�WKH�
PHWDEROLVP�RI�WKHVH�GUXJV��ZKLFK�FDQ�OHDG�WR�LQFUHDVHG�SODVPD�OHYHOV�ZLWK�
SRWHQWLDO�ULVN�RI�FDUGLRWR[LFLW\��47�SURORQJDWLRQ�DQG�WRUVDGHV�GH�SRLQWHV���

$QWLDUUK\WKPLFV��$PLRGDURQH���
&RQFRPLWDQW�DGPLQLVWUDWLRQ�RI�IOXFRQD]ROH�ZLWK�DPLRGDURQH�PD\�LQFUHDVH�47�
SURORQJDWLRQ��7KHUHIRUH��FDXWLRQ�VKRXOG�EH�WDNHQ�ZKHQ�ERWK�GUXJV�DUH�
FRPELQHG��QRWDEO\�ZLWK�KLJK�GRVHV�IOXFRQD]ROH������PJ���

$QWLPDODULDOV��+DORIDQWULQH���
)OXFRQD]ROH�FDQ�DOVR�OHDG�WR�LQFUHDVHG�OHYHOV�RI�KDORIDQWULQH��YLD�LQKLELWRU\�
HIIHFW�RQ�&<3�$���ZLWK�SRWHQWLDO�ULVN�RI�FDUGLRWR[LFLW\��7KLV�FRPELQDWLRQ�
VKRXOG�EH�DYRLGHG��VHH�VHFWLRQ�������

%HQ]RGLD]HSLQHV��0LGD]RODP��7ULD]RODP���
)ROORZLQJ�RUDO�DGPLQLVWUDWLRQ�RI�PLGD]RODP��IOXFRQD]ROH�UHVXOWHG�LQ�
VXEVWDQWLDO�LQFUHDVHV�LQ�PLGD]RODP�FRQFHQWUDWLRQV�DQG�SV\FKRPRWRU�HIIHFWV��
&RQFRPLWDQW�LQWDNH�RI�IOXFRQD]ROH�����PJ�DQG�PLGD]RODP�����PJ�RUDOO\�
LQFUHDVHG�WKH�PLGD]RODP�$8&�DQG�KDOI�OLIH�����IROG�DQG�����IROG��UHVSHFWLYHO\��
)OXFRQD]ROH�����PJ�GDLO\�JLYHQ�FRQFXUUHQWO\�ZLWK�WULD]RODP������PJ�RUDOO\�
LQFUHDVHG�WKH�WULD]RODP�$8&�DQG�KDOI�OLIH�����IROG�DQG�����IROG��UHVSHFWLYHO\��
3RWHQWLDWHG�DQG�SURORQJHG�HIIHFWV�RI�WULD]RODP�KDYH�EHHQ�REVHUYHG�DW�
FRQFRPLWDQW�WUHDWPHQW�ZLWK�IOXFRQD]ROH��
,I�FRQFRPLWDQW�EHQ]RGLD]HSLQH�WKHUDS\�LV�QHFHVVDU\�LQ�SDWLHQWV�EHLQJ�WUHDWHG�
ZLWK�IOXFRQD]ROH��FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�GHFUHDVLQJ�WKH�
EHQ]RGLD]HSLQH�GRVH��DQG�WKH�SDWLHQWV�VKRXOG�EH�DSSURSULDWHO\�PRQLWRUHG��

&\VWLF�ILEURVLV�WUDQVPHPEUDQH�FRQGXFWDQFH�UHJXODWRU��&)75��SRWHQWLDWRU�
�,YDFDIWRU���
$�UHGXFWLRQ�RI�WKH�LYDFDIWRU�GRVH�WR�����PJ�RQFH�GDLO\�LV�UHFRPPHQGHG�IRU�
SDWLHQWV�WDNLQJ�FRQFRPLWDQW�PRGHUDWH�&<3�$�LQKLELWRUV��VXFK�DV�IOXFRQD]ROH��
GXH�WR�LQFUHDVHG�H[SRVXUH��

+0*�&R$�UHGXFWDVH�LQKLELWRUV��$WRUYDVWDWLQ��6LPYDVWDWLQ��)OXYDVWDWLQ���
7KH�ULVN�RI�P\RSDWK\�DQG�UKDEGRP\RO\VLV�LQFUHDVHV�ZKHQ�IOXFRQD]ROH�LV�
FRDGPLQLVWHUHG�ZLWK�+0*�&R$�UHGXFWDVH�LQKLELWRUV�PHWDEROLVHG�WKURXJK�
&<3�$���VXFK�DV�DWRUYDVWDWLQ�DQG�VLPYDVWDWLQ��RU�WKURXJK�&<3�&���VXFK�DV�
IOXYDVWDWLQ��,I�FRQFRPLWDQW�WKHUDS\�LV�QHFHVVDU\��WKH�SDWLHQW�VKRXOG�EH�REVHUYHG�
IRU�V\PSWRPV�RI�P\RSDWK\�DQG�UKDEGRP\RO\VLV�DQG�FUHDWLQH�NLQDVH�VKRXOG�EH�
PRQLWRUHG��+0*�&R$�UHGXFWDVH�LQKLELWRUV�VKRXOG�EH�GLVFRQWLQXHG�LI�D�PDUNHG�



LQFUHDVH�LQ�FUHDWLQH�NLQDVH�LV�REVHUYHG�RU�P\RSDWK\�UKDEGRP\RO\VLV�LV�
GLDJQRVHG�RU�VXVSHFWHG��

$QWLHSLOHSWLFV��3KHQ\WRLQ��&DUEDPD]HSLQH���
/HYHOV�RI�SKHQ\WRLQ�PD\�LQFUHDVH�WR�D�FOLQLFDOO\�VLJQLILFDQW�GHJUHH�GXULQJ�FR�
DGPLQLVWUDWLRQ�ZLWK�IOXFRQD]ROH��3KHQ\WRLQ�OHYHOV�VKRXOG�EH�PRQLWRUHG�DQG�WKH�
SKHQ\WRLQ�GRVH�DGMXVWHG�WR�PDLQWDLQ�WKHUDSHXWLF�OHYHOV�LI�FR�DGPLQLVWUDWLRQ�LV�
QHFHVVDU\��
)OXFRQD]ROH�LQKLELWV�WKH�PHWDEROLVP�RI�FDUEDPD]HSLQH�DQG�DQ�LQFUHDVH�LQ�
VHUXP�FDUEDPD]HSLQH�RI�����KDV�EHHQ�REVHUYHG��7KHUH�LV�D�ULVN�RI�GHYHORSLQJ�
FDUEDPD]HSLQH�WR[LFLW\��WKHUHIRUH�GRVH�DGMXVWPHQW�RI�FDUEDPD]HSLQH�PD\�EH�
QHFHVVDU\��

2UDO�&RQWUDFHSWLYHV��(WKLQ\OHVWUDGLRO��/HYRQRUJHVWUHO���
6WXGLHV�RQ�WKH�XVH�RI�FRPELQHG�RUDO�FRQWUDFHSWLYHV�ZLWK�PXOWLSOH�GRVHV�RI�
IOXFRQD]ROH�KDYH�EHHQ�SHUIRUPHG��1R�UHOHYDQW�HIIHFWV�RQ�KRUPRQH�OHYHOV�
RFFXUUHG�GXULQJ�D�VWXG\�ZLWK�IOXFRQD]ROH���PJ��ZKLOVW�WKH�$8&V�RI�
HWKLQ\OHVWUDGLRO�DQG�OHYRQRUJHVWUHO�ZHUH�LQFUHDVHG�E\�����DQG�����
UHVSHFWLYHO\�GXULQJ�D�VWXG\�ZLWK�IOXFRQD]ROH����PJ��,W�LV�WKHUHIRUH�FRQVLGHUHG�
WKDW�PXOWLSOH�GRVH�IOXFRQD]ROH�LV�XQOLNHO\�WR�DIIHFW�WKH�HIILFDF\�RI�WKH�
FRPELQHG�RUDO�FRQWUDFHSWLYH��

$QWL�LQIHFWLYHV��5LIDPSLFLQ��5LIDEXWLQ���
$�����GHFUHDVH�LQ�WKH�$8&�DQG�����VKRUWHU�KDOI�OLIH�RI�IOXFRQD]ROH�RFFXUUHG�
ZKHQ�IOXFRQD]ROH�DQG�ULIDPSLFLQ�ZHUH�DGPLQLVWHUHG�FRQFRPLWDQWO\��$Q�
LQFUHDVH�LQ�WKH�IOXFRQD]ROH�GRVH�VKRXOG�EH�FRQVLGHUHG�LQ�SDWLHQWV�UHFHLYLQJ�
FRQFRPLWDQW�ULIDPSLFLQ��
)OXFRQD]ROH�LQFUHDVHV�VHUXP�FRQFHQWUDWLRQV�RI�ULIDEXWLQ��OHDGLQJ�WR�LQFUHDVH�LQ�
WKH�$8&�RI�ULIDEXWLQ�XS�WR������7KHUH�KDYH�EHHQ�UHSRUWV�RI�XYHLWLV�LQ�SDWLHQWV�
WR�ZKRP�IOXFRQD]ROH�DQG�ULIDEXWLQ�ZHUH�FRDGPLQLVWHUHG��,Q�FRPELQDWLRQ�
WKHUDS\��V\PSWRPV�RI�ULIDEXWLQ�WR[LFLW\�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ���

$QJLRWHQVLQ�,,�$QWDJRQLVWV��/RVDUWDQ���
&<3�&��DQG�&<3�$��DUH�LQYROYHG�LQ�WKH�PHWDEROLVP�RI�ORVDUWDQ�WR�LWV�DFWLYH�
FDUER[\OLF�DFLG�PHWDEROLWH�(������WKDW�LV�UHVSRQVLEOH�IRU�PRVW�RI�WKH�
DQJLRWHQVLQ�,,�UHFHSWRU�DQWDJRQLVP�WKDW�RFFXUV�ZLWK�ORVDUWDQ�WKHUDS\��
)OXFRQD]ROH�ZDV�VKRZQ�WR�VLJQLILFDQWO\�LQKLELW�WKH�FRQYHUVLRQ�RI�ORVDUWDQ�WR�
WKLV�PHWDEROLWH��0RQLWRULQJ�RI�SDWLHQWV�IRU�FRQWLQXHG�FRQWURO�RI�WKHLU�
K\SHUWHQVLRQ�LV�UHFRPPHQGHG��

$QWLGHSUHVVDQWV��$PLWULSW\OLQH�DQG�1RUWULSW\OLQH���
)OXFRQD]ROH�LQFUHDVHV�WKH�HIIHFW�RI�DPLWULSW\OLQH�DQG�QRUWULSW\OLQH��'RVH�RI�
DPLWULSW\OLQH��QRUWULSW\OLQH�VKRXOG�EH�DGMXVWHG��LI�QHFHVVDU\�

$QDOJHVLFV�$QDHVWKHWLFV��$OIHQWDQLO��)HQWDQ\O��0HWKDGRQH���
&RDGPLQLVWUDWLRQ�RI�IOXFRQD]ROH�PD\�FDXVH�GHFUHDVHG�FOHDUDQFH�RI�DOIHQWDQLO��
IHQWDQ\O�RU�PHWKDGRQH�DQG�VXEVHTXHQW�LQFUHDVHG�RU�SURORQJHG�RSLRLG�HIIHFWV�
�&16�GHSUHVVLRQ��UHVSLUDWRU\�GHSUHVVLRQ���'RVH�DGMXVWPHQW�PD\�EH�UHTXLUHG��

;DQWKLQHV��7KHRSK\OOLQH���



8VH�RI�IOXFRQD]ROH����PJ�IRU����GD\V�VKRZHG�DQ�����GHFUHDVH�LQ�WKH�PHDQ�
SODVPD�FOHDUDQFH�RI�WKHRSK\OOLQH��3DWLHQWV�ZKR�UHTXLUH�KLJK�GRVHV�RI�
WKHRSK\OOLQH�RU�ZKR�PD\�EH�DW�LQFUHDVHG�ULVN�RI�WKHRSK\OOLQH�WR[LFLW\�VKRXOG�
EH�PRQLWRUHG�IRU�VLJQV�RI�WKHRSK\OOLQH�WR[LFLW\�ZKHQ�IOXFRQD]ROH�LV�FR�
DGPLQLVWHUHG��7KH�WKHUDS\�VKRXOG�EH�PRGLILHG�LI�VLJQV�RI�WR[LFLW\�RFFXU��

$QWLKLVWDPLQHV��7HUIHQDGLQH��$VWHPL]ROH���
2QH�VWXG\�ZLWK�WHUIHQDGLQH�DQG�IOXFRQD]ROH����PJ�GDLO\�GLG�QRW�VKRZ�D�
SURORQJDWLRQ�LQ�WKH�47F�LQWHUYDO��8VH�RI�IOXFRQD]ROH��WDNHQ�LQ�PXOWLSOH�GRVHV�
RI����PJ�DQG����PJ�SHU�GD\��DQG�WHUIHQDGLQH�FRQFRPLWDQWO\��VLJQLILFDQWO\�
LQFUHDVHG�SODVPD�OHYHOV�RI�WHUIHQDGLQH��6SRQWDQHRXV�UHSRUWV�RI�SDOSLWDWLRQV��
WDFK\FDUGLD��GL]]LQHVV�DQG�FKHVW�SDLQV�KDYH�RFFXUUHG�LQ�SDWLHQWV�WDNLQJ�
IOXFRQD]ROH�DQG�WHUIHQDGLQH�FRQFRPLWDQWO\�ZKHUH�WKH�UHODWLRQVKLS�RI�WKH�
UHSRUWHG�DGYHUVH�HYHQWV�WR�GUXJ�WKHUDS\�RU�XQGHUO\LQJ�PHGLFDO�FRQGLWLRQ�LV�
XQFHUWDLQ��,W�LV�UHFRPPHQGHG�WKDW�WHUIHQDGLQH�DQG�IOXFRQD]ROH�VKRXOG�QRW�EH�
DGPLQLVWHUHG�FRQFRPLWDQWO\�GXH�WR�WKH�SRWHQWLDO�VHULRXVQHVV�RI�VXFK�DQ�
LQWHUDFWLRQ��VHH�VHFWLRQ�������
$VWHPL]ROH�WDNHQ�FRQFRPLWDQWO\�ZLWK�IOXFRQD]ROH�PD\�EH�DVVRFLDWHG�ZLWK�
HOHYDWLRQV�LQ�VHUXP�OHYHOV�RI�WKLV�GUXJ�LQ�SDWLHQWV��ZKLFK�FDQ�OHDG�WR�47�
SURORQJDWLRQ�DQG�WRUVDGHV�GH�SRLQWHV��&RDGPLQLVWUDWLRQ�RI�IOXFRQD]ROH�DQG�
DVWHPL]ROH�LV�FRQWUDLQGLFDWHG��VHH�VHFWLRQ�������

3URSXOVLYHV��&LVDSULGH���
&DUGLDF�HYHQWV�LQFOXGLQJ�WRUVDGHV�GH�SRLQWHV�KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�
UHFHLYLQJ�IOXFRQD]ROH�DQG�FLVDSULGH�FRQFRPLWDQWO\��$�FRQWUROOHG�VWXG\�IRXQG�
WKDW�FRQFRPLWDQW�IOXFRQD]ROH�����PJ�RQFH�GDLO\�DQG�FLVDSULGH����PJ�IRXU�
WLPHV�D�GD\�\LHOGHG�D�VLJQLILFDQW�LQFUHDVH�LQ�FLVDSULGH�SODVPD�OHYHOV�DQG�
SURORQJDWLRQ�RI�47F�LQWHUYDO��&R�DGPLQLVWUDWLRQ�RI�FLVDSULGH�LV�FRQWUD�
LQGLFDWHG�LQ�SDWLHQWV�UHFHLYLQJ�IOXFRQD]ROH��VHH�VHFWLRQ�������

$QWLYLUDOV��=LGRYXGLQH��6DTXLQDYLU���
)OXFRQD]ROH�LQFUHDVHV�&PD[�DQG�$8&�RI�]LGRYXGLQH�E\�����DQG������
UHVSHFWLYHO\��GXH�WR�DQ�DSSUR[������GHFUHDVH�LQ�RUDO�]LGRYXGLQH�FOHDUDQFH��
7KH�KDOI�OLIH�RI�]LGRYXGLQH�ZDV�OLNHZLVH�SURORQJHG�E\�DSSUR[LPDWHO\������
IROORZLQJ�FRPELQDWLRQ�WKHUDS\�ZLWK�IOXFRQD]ROH��3DWLHQWV�UHFHLYLQJ�WKLV�
FRPELQDWLRQ�VKRXOG�EH�PRQLWRUHG�IRU�WKH�GHYHORSPHQW�RI�]LGRYXGLQH�UHODWHG�
DGYHUVH�UHDFWLRQV��
)OXFRQD]ROH�LQFUHDVHV�WKH�$8&�DQG�&PD[�RI�VDTXLQDYLU�ZLWK�DSSUR[LPDWHO\�
����DQG�����UHVSHFWLYHO\��GXH�WR�LQKLELWLRQ�RI�VDTXLQDYLU
V�KHSDWLF�
PHWDEROLVP�E\�&<3�$��DQG�LQKLELWLRQ�RI�3�JO\FRSURWHLQ��
'RVH�DGMXVWPHQW�RI�WKHVH�GUXJV�PD\�EH�UHTXLUHG��

1RQ�6WHURLGDO�$QWL�LQIODPPDWRU\�GUXJV��&HOHFR[LE��)OXUELSURIHQ��,EXSURIHQ��
1DSUR[HQ��/RUQR[LFDP��0HOR[LFDP��'LFORIHQDF���
)OXFRQD]ROH�PD\�LQFUHDVH�WKH�V\VWHPLF�H[SRVXUH�RI�QRQ�VWHURLGDO�DQWL�
LQIODPPDWRU\�GUXJV��$GMXVWPHQW�RI�GRVH�GXULQJ�FRQFRPLWDQW�WUHDWPHQW�PD\�EH�
UHTXLUHG��

,PPXQR�VXSSUHVVDQWV��&LFORVSRULQ��7DFUROLPXV��6LUROLPXV���



)OXFRQD]ROH�VLJQLILFDQWO\�LQFUHDVHV�WKH�FRQFHQWUDWLRQ�DQG�$8&�RI�FLFORVSRULQ��
'XULQJ�FRQFRPLWDQW�WUHDWPHQW�ZLWK�IOXFRQD]ROH�����PJ�GDLO\�DQG�FLFORVSRULQ�
�����PJ�NJ�GD\��WKHUH�ZDV�D�����IROG�LQFUHDVH�LQ�FLFORVSRULQ�$8&��7KLV�
FRPELQDWLRQ�PD\�EH�XVHG�E\�UHGXFLQJ�WKH�GRVH�RI�FLFORVSRULQ�GHSHQGLQJ�RQ�
FLFORVSRULQ�FRQFHQWUDWLRQ��
,QFUHDVHG�VHUXP�OHYHOV�RI�WDFUROLPXV��ZKHQ�RUDOO\�DGPLQLVWHUHG��DQG�VLUROLPXV�
KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�UHFHLYLQJ�IOXFRQD]ROH�DQG�WKHVH�GUXJV�
FRQFRPLWDQWO\��SRWHQWLDOO\�GXH�WR�LQKLELWLRQ�RI�WKHLU�PHWDEROLVP��,QFUHDVHG�
OHYHOV�RI�WDFUROLPXV�KDYH�EHHQ�DVVRFLDWHG�ZLWK�QHSKURWR[LFLW\��'RVH�RI�
WDFUROLPXV�RU�VLUROLPXV�VKRXOG�EH�DGMXVWHG��

6WXGLHV�VKRZ�WKDW�ZKHQ�IOXFRQD]ROH�LV�WDNHQ�RUDOO\�ZLWK�IRRG��FLPHWLGLQH��
DQWDFLGV�RU�IROORZLQJ�WRWDO�ERG\�LUUDGLDWLRQ�IRU�ERQH�PDUURZ�WUDQVSODQWDWLRQ��
WKH�DEVRUSWLRQ�RI�IOXFRQD]ROH�LV�QRW�VLJQLILFDQWO\�LPSDLUHG��

/DERUDWRU\�WHVWV�KDYH�VXJJHVWHG�WKDW��ZKHQ�XVHG�WRJHWKHU��WKH�FUHDP�PD\�
FDXVH�GDPDJH�WR�ODWH[�FRQWUDFHSWLYHV���&RQVHTXHQWO\�WKH�HIIHFWLYHQHVV�RI�VXFK�
FRQWUDFHSWLYHV�PD\�EH�UHGXFHG���3DWLHQWV�VKRXOG�EH�DGYLVHG�WR�XVH�DOWHUQDWLYH�
SUHFDXWLRQV�IRU�DW�OHDVW�ILYH�GD\V�DIWHU�XVLQJ�WKLV�SURGXFW��

���� )HUWLOLW\��SUHJQDQF\�DQG�ODFWDWLRQ�

$Q�REVHUYDWLRQDO�VWXG\�KDV�VXJJHVWHG�DQ�LQFUHDVHG�ULVN�RI�VSRQWDQHRXV�
DERUWLRQ�LQ�ZRPHQ�WUHDWHG�ZLWK�IOXFRQD]ROH�GXULQJ�WKH�ILUVW�WULPHVWHU��

&DQHVWHQ�7KUXVK�'XR�2UDO�&DSVXOH�DQG�([WHUQDO�&UHDP�VKRXOG�QRW�EH�XVHG�
GXULQJ�SUHJQDQF\�RU�LQ�ZRPHQ�RI�FKLOGEHDULQJ�SRWHQWLDO�XQOHVV�FOHDUO\�
QHFHVVDU\�RU�DV�UHFRPPHQGHG�E\�D�GRFWRU���
)OXFRQD]ROH�LV�IRXQG�LQ�EUHDVW�PLON�VR�LW�VKRXOG�QRW�EH�XVHG�ZKLOVW�EUHDVW�
IHHGLQJ��

���� (IIHFWV�RQ�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV�
1R�VWXGLHV�RQ�WKH�HIIHFW�RQ�WKH�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV�KDYH�EHHQ�
SHUIRUPHG��+RZHYHU��XQGHVLUDEOH�HIIHFWV�VXFK�DV�GL]]LQHVV�KDYH�EHHQ�REVHUYHG��,I�
GL]]LQHVV�RFFXUV��SDWLHQWV�VKRXOG�QRW�GULYH�RU�RSHUDWH�PDFKLQHV���

���� 8QGHVLUDEOH�HIIHFWV�
7KH�OLVWHG�XQGHVLUDEOH�HIIHFWV�DUH�EDVHG�RQ�VSRQWDQHRXV�UHSRUWV��WKXV�DVVLJQLQJ�
DFFXUDWH�IUHTXHQF\�RI�RFFXUUHQFH�IRU�HDFK�LV�QRW�SRVVLEOH��

&DQHVWHQ�7KUXVK�2UDO�&DSVXOH

7KH�PRVW�IUHTXHQWO\��!������UHSRUWHG�DGYHUVH�UHDFWLRQV�DUH�KHDGDFKH��
DEGRPLQDO�SDLQ��GLDUUKRHD��QDXVHD��YRPLWLQJ��DODQLQH�DPLQRWUDQVIHUDVH�



LQFUHDVHG��DVSDUWDWH�DPLQRWUDQVIHUDVH�LQFUHDVHG��EORRG�DONDOLQH�SKRVSKDWDVH�
LQFUHDVHG�DQG�UDVK��
7KH�IROORZLQJ�DGYHUVH�UHDFWLRQV�KDYH�EHHQ�REVHUYHG�DQG�UHSRUWHG�GXULQJ�
WUHDWPHQW�ZLWK�)OXFRQD]ROH�ZLWK�WKH�IROORZLQJ�IUHTXHQFLHV��&RPPRQ�� ������
WR���������XQFRPPRQ�� ��������WR����������UDUH�� ���������WR������������YHU\�
UDUH�������������QRW�NQRZQ��FDQQRW�EH�HVWLPDWHG�IURP�WKH�DYDLODEOH�GDWD���

%ORRG�DQG�O\PSKDWLF�V\VWHP�GLVRUGHUV�
8QFRPPRQ��$QDHPLD��
5DUH��$JUDQXORF\WRVLV��OHXNRSHQLD��WKURPERF\WRSHQLD��QHXWURSHQLD��

,PPXQH�6\VWHP�'LVRUGHUV�
5DUH��$QDSK\OD[LV��
1RW�NQRZQ��+\SHUVHQVLWLYLW\��

0HWDEROLVP�DQG�QXWULWLRQ�GLVRUGHUV�
8QFRPPRQ��'HFUHDVHG�DSSHWLWH��
5DUH��+\SHUFKROHVWHURODHPLD��K\SHUWULJO\FHULGDHPLD��K\SRNDODHPLD��

3V\FKLDWULF�GLVRUGHUV�
8QFRPPRQ��6RPQROHQFH��LQVRPQLD��

1HUYRXV�V\VWHP�GLVRUGHUV�
&RPPRQ��+HDGDFKH��
8QFRPPRQ��6HL]XUHV��SDUDHVWKHVLD��GL]]LQHVV��G\VJHXVLD��
5DUH��7UHPRU��

(DU�DQG�ODE\ULQWK�GLVRUGHUV�
8QFRPPRQ��9HUWLJR��

&DUGLDF�GLVRUGHUV�
5DUH��7RUVDGHV�GH�SRLQWHV��VHH�VHFWLRQ�������47�SURORQJDWLRQ��VHH�VHFWLRQ�������

*DVWURLQWHVWLQDO�GLVRUGHUV�
&RPPRQ��$EGRPLQDO�SDLQ��YRPLWLQJ��GLDUUKRHD��QDXVHD��
8QFRPPRQ��&RQVWLSDWLRQ��G\VSHSVLD��IODWXOHQFH��GU\�PRXWK��

+HSDWRELOLDU\�GLVRUGHUV�
&RPPRQ��$ODQLQH�DPLQRWUDQVIHUDVH�LQFUHDVHG��DVSDUWDWH�DPLQRWUDQVIHUDVH�
LQFUHDVHG��EORRG�DONDOLQH�SKRVSKDWDVH�LQFUHDVHG��VHH�VHFWLRQ�������
8QFRPPRQ��-DXQGLFH��FKROHVWDVLV��ELOLUXELQ�LQFUHDVHG��
5DUH��+HSDWLF�IDLOXUH��KHSDWRFHOOXODU�QHFURVLV��KHSDWLWLV��KHSDWRFHOOXODU�GDPDJH�
�VHH�VHFWLRQ������

6NLQ�DQG�VXEFXWDQHRXV�WLVVXH�GLVRUGHUV�
&RPPRQ��5DVK��VHH�VHFWLRQ�������
8QFRPPRQ��'UXJ�HUXSWLRQ
��VHH�VHFWLRQ�������XUWLFDULD��VHH�VHFWLRQ�������
SUXULWXV��K\SHUKLGURVLV��



5DUH��7R[LF�HSLGHUPDO�QHFURO\VLV��6WHYHQV�-RKQVRQ�V\QGURPH��DFXWH�
JHQHUDOLVHG�H[DQWKHPDWRXV�SXVWXORVLV��GHUPDWLWLV�H[IROLDWLYH��DQJLRHGHPD��IDFH�
RHGHPD��DORSHFLD��
1RW�.QRZQ��'UXJ�UHDFWLRQ�ZLWK�HRVLQRSKLOLD�DQG�V\VWHPLF�V\PSWRPV�
�'5(66���

��� 
LQFOXGLQJ�)L[HG�'UXJ�(UXSWLRQ��

0XVFXORVNHOHWDO�DQG�FRQQHFWLYH�WLVVXH�GLVRUGHUV�
8QFRPPRQ��0\DOJLD��

*HQHUDO�GLVRUGHUV�DQG�DGPLQLVWUDWLRQ�VLWH�FRQGLWLRQV�
8QFRPPRQ��)DWLJXH��PDODLVH��DVWKHQLD��S\UH[LD��

&DQHVWHQ�7KUXVK�([WHUQDO�&UHDP
,PPXQH�6\VWHP�'LVRUGHUV�
$OOHUJLF�UHDFWLRQ��V\QFRSH��K\SRWHQVLRQ��G\VSQHD��XUWLFDULD���

6NLQ�DQG�VXEFXWDQHRXV�WLVVXH�GLVRUGHUV�
%OLVWHUV��GLVFRPIRUW�SDLQ��RHGHPD��HU\WKHPD��LUULWDWLRQ��SHHOLQJ�H[IROLDWLRQ��
SUXULWXV��UDVK��VWLQJLQJ�EXUQLQJ��

5HSRUWLQJ�RI�VXVSHFWHG�DGYHUVH�UHDFWLRQV
5HSRUWLQJ�VXVSHFWHG�DGYHUVH�UHDFWLRQV�DIWHU�DXWKRULVDWLRQ�RI�WKH�PHGLFLQDO�
SURGXFW�LV�LPSRUWDQW��,W�DOORZV�FRQWLQXHG�PRQLWRULQJ�RI�WKH�EHQHILW�ULVN�EDODQFH�
RI�WKH�PHGLFLQDO�SURGXFW��+HDOWKFDUH�SURIHVVLRQDOV�DUH�DVNHG�WR�UHSRUW�DQ\�
VXVSHFWHG�DGYHUVH�UHDFWLRQV�YLD�WKH�<HOORZ�&DUG�6FKHPH�DW��
ZZZ�PKUD�JRY�XN�\HOORZFDUG�RU�VHDUFK�IRU�0+5$�<HOORZ�&DUG�LQ�WKH�
*RRJOH�3OD\�RU�$SSOH�$SS�6WRUH��

���� 2YHUGRVH�

&DQHVWHQ�7KUXVK�2UDO�&DSVXOH�
7KHUH�KDYH�EHHQ�UHSRUWV�RI�RYHUGRVH�ZLWK�IOXFRQD]ROH�DQG�KDOOXFLQDWLRQ�DQG�
SDUDQRLG�EHKDYLRXU�KDYH�EHHQ�FRQFRPLWDQWO\�UHSRUWHG��
,Q�WKH�HYHQW�RI�RYHUGRVH��VXSSRUWLYH�PHDVXUHV�DQG�V\PSWRPDWLF�WUHDWPHQW��
ZLWK�JDVWULF�ODYDJH�LI�QHFHVVDU\��PD\�EH�DGHTXDWH��

)OXFRQD]ROH�LV�ODUJHO\�H[FUHWHG�LQ�WKH�XULQH�DQG�WKHUHIRUH��IRUFHG�YROXPH�
GLXUHVLV�ZRXOG�SUREDEO\�LQFUHDVH�WKH�HOLPLQDWLRQ�UDWH��3ODVPD�OHYHOV�DUH�
GHFUHDVHG�E\�DSSUR[LPDWHO\�����GXULQJ�D���KRXU�KDHPRGLDO\VLV�VHVVLRQ��

&DQHVWHQ�7KUXVK�([WHUQDO�&UHDP�
1R�ULVN�RI�DFXWH�LQWR[LFDWLRQ�LV�VHHQ�DV�LW�LV�XQOLNHO\�WR�RFFXU�IROORZLQJ�D�
VLQJOH�GHUPDO�DSSOLFDWLRQ�RI�DQ�RYHUGRVH��DSSOLFDWLRQ�RYHU�D�ODUJH�DUHD�XQGHU�
FRQGLWLRQV�IDYRXUDEOH�WR�DEVRUSWLRQ��RU�LQDGYHUWHQW�RUDO�LQJHVWLRQ��7KHUH�LV�QR�
VSHFLILF�DQWLGRWH��



+RZHYHU��LQ�WKH�HYHQW�RI�DFFLGHQWDO�RUDO�LQJHVWLRQ��URXWLQH�PHDVXUHV�VXFK�DV�
JDVWULF�ODYDJH�VKRXOG�EH�SHUIRUPHG�RQO\�LI�FOLQLFDO�V\PSWRPV�RI�RYHUGRVH�
EHFRPH�DSSDUHQW��H�J��GL]]LQHVV��QDXVHD�RU�YRPLWLQJ���*DVWULF�ODYDJH�VKRXOG�EH�
FDUULHG�RXW�RQO\�LI�WKH�DLUZD\�FDQ�EH�SURWHFWHG�DGHTXDWHO\��

�� 3+$50$&2/2*,&$/�3523(57,(6�

���� 3KDUPDFRG\QDPLF�SURSHUWLHV�
&DQHVWHQ�7KUXVK�2UDO�&DSVXOH�

3KDUPDFRWKHUDSHXWLF�JURXS��)OXFRQD]ROH�LV�D�WULD]ROH�DQWLIXQJDO�

$7&�&RGH��-��$&���

)OXFRQD]ROH�LV�D�WULD]ROH�DQWLIXQJDO��,W�LV�D�SRWHQW�DQG�VHOHFWLYH�LQKLELWRU�RI�IXQJDO�
HQ]\PHV�QHFHVVDU\�IRU�WKH�V\QWKHVLV�RI�HUJRVWHURO��

)OXFRQD]ROH�VKRZV�OLWWOH�SKDUPDFRORJLFDO�DFWLYLW\�LQ�D�ZLGH�UDQJH�RI�DQLPDO�VWXGLHV��
6RPH�SURORQJDWLRQ�RI�SHQWDEDUELWRQH�VOHHSLQJ�WLPHV�LQ�PLFH��S�R����LQFUHDVHG�PHDQ�
DUWHULDO�DQG�OHIW�YHQWULFXODU�EORRG�SUHVVXUH�DQG�LQFUHDVHG�KHDUW�UDWH�LQ�DQDHVWKHWLVHG�
FDWV��L�Y���RFFXUUHG��,QKLELWLRQ�RI�UDW�RYDULDQ�DURPDWDVH�ZDV�REVHUYHG�DW�KLJK�
FRQFHQWUDWLRQV��

)OXFRQD]ROH�ZDV�DFWLYH�LQ�D�YDULHW\�RI�DQLPDO�IXQJDO�LQIHFWLRQ�PRGHOV��$FWLYLW\�KDV�
EHHQ�GHPRQVWUDWHG�DJDLQVW�RSSRUWXQLVWLF�P\FRVHV��VXFK�DV�LQIHFWLRQV�ZLWK�&DQGLGD
VSS��LQFOXGLQJ�V\VWHPLF�FDQGLGLDVLV�LQ�LPPXQR�FRPSURPLVHG�DQLPDOV��ZLWK�
&U\SWRFRFFXV�QHRIRUPDQV��LQFOXGLQJ�LQWUDFUDQLDO�LQIHFWLRQV��ZLWK�0LFURVSRUXP�VSS��
DQG�ZLWK�7ULFKRSK\WRQ�VSS��)OXFRQD]ROH�KDV�DOVR�EHHQ�VKRZQ�WR�EH�DFWLYH�LQ�DQLPDO�
PRGHOV�RI�HQGHPLF�P\FRVHV��LQFOXGLQJ�LQIHFWLRQV�ZLWK�%ODVWRP\FHV�GHUPDWLWLGHV��
ZLWK�&RFFLGRLGHV�LPPLWLV��LQFOXGLQJ�LQWUDFUDQLDO�LQIHFWLRQ�DQG�ZLWK�+LVWRSODVPD�
FDSVXODWXP�LQ�QRUPDO�DQG�LPPXQR�FRPSURPLVHG�DQLPDOV��

7KHUH�KDYH�EHHQ�UHSRUWV�RI�FDVHV�RI�VXSHULQIHFWLRQ�ZLWK�&DQGLGD�VSHFLHV�RWKHU�WKDQ�&��
DOELFDQV��ZKLFK�DUH�RIWHQ�LQKHUHQWO\�QRW�VXVFHSWLEOH�WR�IOXFRQD]ROH��H�J��&DQGLGD�
NUXVHL���6XFK�FDVHV�PD\�UHTXLUH�DOWHUQDWLYH�DQWLIXQJDO�WKHUDS\��

)OXFRQD]ROH�LV�KLJKO\�VSHFLILF�IRU�IXQJDO�F\WRFKURPH�3�����GHSHQGHQW�HQ]\PHV��
)OXFRQD]ROH�KDV�EHHQ�VKRZQ�QRW�WR�DIIHFW�WHVWRVWHURQH�SODVPD�FRQFHQWUDWLRQV�LQ�PDOHV�
RU�VWHURLG�FRQFHQWUDWLRQV�LQ�IHPDOHV�RI�FKLOGEHDULQJ�DJH�ZKHQ�JLYHQ���PJ�GDLO\�IRU�
XS�WR����GD\V��1R�FOLQLFDOO\�VLJQLILFDQW�HIIHFW�KDV�EHHQ�VHHQ�RQ�HQGRJHQRXV�VWHURLG�
OHYHOV�RU�RQ�$&7+�VWLPXODWHG�UHVSRQVH�LQ�KHDOWK\�PDOH�YROXQWHHUV�WDNLQJ�IOXFRQD]ROH�
����±����PJ�GDLO\��,QWHUDFWLRQ�VWXGLHV�ZLWK�DQWLS\ULQH�LQGLFDWH�WKDW�VLQJOH�RU�PXOWLSOH�
GRVHV�RI�IOXFRQD]ROH���PJ�GR�QRW�DIIHFW�LWV�PHWDEROLVP��



&DQHVWHQ�7KUXVK�([WHUQDO�&UHDP�

3KDUPDFRWKHUDSHXWLF�JURXS��$QWLIXQJDOV�IRU�WRSLFDO�XVH�±�LPLGD]ROH�DQG�WULD]ROH�
GHULYDWLYHV�

$7&�&RGH��'��$�&���

0HFKDQLVP�RI�$FWLRQ

&ORWULPD]ROH�DFWV�DJDLQVW�IXQJL�E\�LQKLELWLQJ�HUJRVWHURO�V\QWKHVLV��,QKLELWLRQ�RI�
HUJRVWHURO�V\QWKHVLV�OHDGV�WR�VWUXFWXUDO�DQG�IXQFWLRQDO�LPSDLUPHQW�RI�WKH�IXQJDO�
F\WRSODVPLF�PHPEUDQH��

&ORWULPD]ROH�KDV�D�EURDG�DQWLP\FRWLF�VSHFWUXP�RI�DFWLRQ�LQ�YLWUR�DQG�LQ�YLYR��ZKLFK�
LQFOXGHV�GHUPDWRSK\WHV��\HDVWV��PRXOGV��HWF��

8QGHU�DSSURSULDWH�WHVW�FRQGLWLRQV��WKH�0,&�YDOXHV�IRU�WKHVH�W\SHV�RI�IXQJL�DUH�LQ�WKH�
UHJLRQ�RI�OHVV�WKDQ������������J�PO�VXEVWUDWH��7KH�PRGH�RI�DFWLRQ�RI FORWULPD]ROH�LV�
SULPDULO\�IXQJLVWDWLF�RU�IXQJLFLGDO�GHSHQGLQJ�RQ�WKH�FRQFHQWUDWLRQ�RI�FORWULPD]ROH�DW�
WKH�VLWH�RI�LQIHFWLRQ��,Q�YLWUR�DFWLYLW\�LV�OLPLWHG�WR�SUROLIHUDWLQJ�IXQJDO�HOHPHQWV��IXQJDO�
VSRUHV�DUH�RQO\�VOLJKWO\�VHQVLWLYH��

,Q�DGGLWLRQ�WR�LWV�DQWLP\FRWLF�DFWLRQ��FORWULPD]ROH�DOVR�DFWV�RQ�JUDP�SRVLWLYH�
PLFURRUJDQLVPV��6WUHSWRFRFFL���6WDSK\ORFRFFL���*DUGQHUHOOD�YDJLQDOLV���DQG�JUDP�
QHJDWLYH�PLFURRUJDQLVPV��%DFWHURLGHV���

,Q�YLWUR�FORWULPD]ROH�LQKLELWV�WKH�PXOWLSOLFDWLRQ�RI�&RU\QHEDFWHULD�DQG�JUDP�SRVLWLYH�
FRFFL���ZLWK�WKH�H[FHSWLRQ�RI�(QWHURFRFFL���LQ�FRQFHQWUDWLRQV�RI���������J�PO
VXEVWUDWH��

3ULPDULO\�UHVLVWDQW�YDULDQWV�RI�VHQVLWLYH�IXQJDO�VSHFLHV�DUH�YHU\�UDUH��WKH�GHYHORSPHQW�
RI�VHFRQGDU\�UHVLVWDQFH�E\�VHQVLWLYH�IXQJL�KDV�VR�IDU�RQO\�EHHQ�REVHUYHG�LQ�YHU\�
LVRODWHG�FDVHV�XQGHU�WKHUDSHXWLF�FRQGLWLRQV��

���� 3KDUPDFRNLQHWLF�SURSHUWLHV�
&DQHVWHQ�7KUXVK�2UDO�&DSVXOH�

7KH�SKDUPDFRNLQHWLF�SURSHUWLHV�RI�IOXFRQD]ROH�DUH�VLPLODU�ZKHWKHU�DGPLQLVWHUHG�
RUDOO\�RU�E\�WKH�LQWUDYHQRXV�URXWH��$IWHU�RUDO�DGPLQLVWUDWLRQ��IOXFRQD]ROH�LV�ZHOO�
DEVRUEHG�DQG�SODVPD�OHYHOV��DQG�V\VWHPLF�ELRDYDLODELOLW\��DUH�RYHU�����RI�WKH�OHYHOV�
DFKLHYHG�DIWHU�LQWUDYHQRXV�DGPLQLVWUDWLRQ��&RQFRPLWDQW�IRRG�LQWDNH�GRHV�QRW�DIIHFW�
RUDO�DEVRUSWLRQ��,Q�WKH�IDVWLQJ�VWDWH�SHDN�SODVPD�FRQFHQWUDWLRQV�RFFXU�EHWZHHQ�����DQG�
����KRXUV�SRVW�GRVH�ZLWK�D�SODVPD�HOLPLQDWLRQ�KDOI�OLIH�RI�DSSUR[LPDWHO\����KRXUV��
3ODVPD�FRQFHQWUDWLRQV�DUH�SURSRUWLRQDO�WR�GRVH��1LQHW\��SHUFHQW�VWHDG\�VWDWH�OHYHOV�DUH�
UHDFKHG�E\�GD\���WR���ZLWK�PXOWLSOH�RQFH�GDLO\�GRVLQJ��



$GPLQLVWUDWLRQ�RI�D�ORDGLQJ�GRVH��RQ�GD\����RI�WZLFH�WKH�XVXDO�GDLO\�GRVH�HQDEOHV�
SODVPD�OHYHOV�WR�DSSUR[LPDWH�WR�����VWHDG\�VWDWH�OHYHOV�E\�GD\����7KH�DSSDUHQW�
YROXPH�RI�GLVWULEXWLRQ�DSSUR[LPDWHV�WR�WRWDO�ERG\�ZDWHU��3ODVPD�SURWHLQ�ELQGLQJ�LV�
ORZ������������

)OXFRQD]ROH�DFKLHYHV�JRRG�SHQHWUDWLRQ�LQ�DOO�ERG\�IOXLGV�VWXGLHG��7KH�OHYHOV�RI�
IOXFRQD]ROH�LQ�VDOLYD�DQG�VSXWXP�DUH�VLPLODU�WR�SODVPD�OHYHOV��,Q�SDWLHQWV�ZLWK�IXQJDO�
PHQLQJLWLV��IOXFRQD]ROH�OHYHOV�LQ�WKH�&6)�DUH�DSSUR[LPDWHO\�����RI�WKH�
FRUUHVSRQGLQJ�SODVPD�OHYHOV��

+LJK�VNLQ�FRQFHQWUDWLRQV�RI�IOXFRQD]ROH��DERYH�VHUXP�FRQFHQWUDWLRQV��DUH�DFKLHYHG�LQ�
WKH�VWUDWXP�FRUQHXP��HSLGHUPLV�GHUPLV�DQG�HFFULQH�VZHDW��)OXFRQD]ROH�DFFXPXODWHV�
LQ�WKH�VWUDWXP�FRUQHXP��$W�D�GRVH�RI���PJ�RQFH�GDLO\��WKH�FRQFHQWUDWLRQ�RI�
IOXFRQD]ROH�DIWHU����GD\V�ZDV����PJ�J�DQG���GD\V�DIWHU�FHVVDWLRQ�RI�WUHDWPHQW�WKH�
FRQFHQWUDWLRQ�ZDV�VWLOO�����PJ�J��

([FUHWLRQ�LV�PDLQO\�UHQDO��ZLWK�DSSUR[LPDWHO\�����RI�WKH�DGPLQLVWHUHG�GRVH�
DSSHDULQJ�LQ�WKH�XULQH�DV�XQFKDQJHG�GUXJ��)OXFRQD]ROH�FOHDUDQFH�LV�SURSRUWLRQDO�WR�
FUHDWLQLQH�FOHDUDQFH��7KHUH�LV�QR�HYLGHQFH�RI�FLUFXODWLQJ�PHWDEROLWHV��

7KH�ORQJ�SODVPD�HOLPLQDWLRQ�KDOI�OLIH�SURYLGHV�WKH�EDVLV�IRU�VLQJOH�GRVH�WKHUDS\�IRU�
JHQLWDO�FDQGLGLDVLV��

$�VWXG\�FRPSDUHG�WKH�VDOLYD�DQG�SODVPD�FRQFHQWUDWLRQV�RI�D�VLQJOH�IOXFRQD]ROH�
���PJ�GRVH�DGPLQLVWUDWLRQ�LQ�D�FDSVXOH�RU�LQ�DQ�RUDO�VXVSHQVLRQ�E\�ULQVLQJ�DQG�
UHWDLQLQJ�LQ�WKH�PRXWK�IRU���PLQXWHV�DQG�VZDOORZLQJ��7KH�PD[LPXP�FRQFHQWUDWLRQ�RI�
IOXFRQD]ROH�LQ�VDOLYD�DIWHU�WKH�VXVSHQVLRQ�ZDV�REVHUYHG�ILYH�PLQXWHV�DIWHU�LQJHVWLRQ�
DQG�ZDV�����WLPHV�KLJKHU�WKDQ�PD[LPXP�VDOLYD�FRQFHQWUDWLRQ�DIWHU�WKH�FDSVXOH�ZKLFK�
RFFXUUHG�IRXU�KRXUV�DIWHU�LQJHVWLRQ��$IWHU�DERXW�IRXU�KRXUV��WKH�VDOLYD�FRQFHQWUDWLRQV�
RI�IOXFRQD]ROH�ZHUH�VLPLODU��7KH�PHDQ�$8&��������LQ�VDOLYD�ZDV�VLJQLILFDQWO\�JUHDWHU�
DIWHU�WKH�VXVSHQVLRQ�FRPSDUHG�WR�WKH�FDSVXOH��7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�LQ�
WKH�HOLPLQDWLRQ�UDWH�IURP�WKH�VDOLYD�RU�WKH�SODVPD�SKDUPDFRNLQHWLF�SDUDPHWHUV�IRU�WKH�
WZR�IRUPXODWLRQV��

&DQHVWHQ�7KUXVK�([WHUQDO�&UHDP�

3KDUPDFRNLQHWLF�LQYHVWLJDWLRQV�DIWHU�GHUPDO�DSSOLFDWLRQ�KDYH�VKRZQ�WKDW�FORWULPD]ROH�
LV�PLQLPDOO\�DEVRUEHG�IURP�WKH�LQWDFW�RU�LQIODPHG�VNLQ�LQWR�WKH�KXPDQ�EORRG�
FLUFXODWLRQ��7KH�UHVXOWLQJ�SHDN�VHUXP�FRQFHQWUDWLRQV�RI�FORWULPD]ROH�ZHUH�EHORZ�WKH�
GHWHFWLRQ�OLPLW�RI�������PFJ�PO��VXJJHVWLQJ�WKDW�FORWULPD]ROH�DSSOLHG�WRSLFDOO\�LV�
XQOLNHO\�WR�OHDG�WR�PHDVXUDEOH�V\VWHPLF�HIIHFWV�RU�VLGH�HIIHFWV��

���� 3UHFOLQLFDO�VDIHW\�GDWD�
&DQHVWHQ�7KUXVK�2UDO�&DSVXOH�

5HSURGXFWLYH�7R[LFLW\�



$W����DQG���PJ�NJ�DQG�KLJKHU�GRVHV��LQFUHDVHV�LQ�IRHWDO�DQDWRPLFDO�YDULDQWV�
�VXSHUQXPHUDU\�ULEV��UHQDO�SHOYLV�GLODWLRQ��DQG�GHOD\V�LQ�RVVLILFDWLRQ�ZHUH�REVHUYHG���
$W�GRVHV�UDQJLQJ�IURP���PJ�NJ�WR����PJ�NJ�HPEU\ROHWKDOLW\�LQ�UDWV�ZDV�LQFUHDVHG�
DQG�IRHWDO�DEQRUPDOLWLHV�LQFOXGHG�ZDY\�ULEV��FOHIW�SDODWH�DQG�DEQRUPDO�FUDQLR�IDFLDO�
RVVLILFDWLRQ��7KLV�PD\�EH�D�UHVXOW�RI�NQRZQ�HIIHFWV�RI�ORZHUHG�RHVWURJHQ�RQ�
SUHJQDQF\��RUJDQRJHQHVLV�DQG�SDUWXULWLRQ�DV�LW�LV�FRQVLVWHQW�ZLWK�WKH�LQKLELWLRQ�RI�
RHVWURJHQ�V\QWKHVLV�LQ�UDWV��

&DUFLQRJHQHVLV�

1R�HYLGHQFH�RI�FDUFLQRJHQLF�SRWHQWLDO�ZDV�REVHUYHG�LQ�PLFH�DQG�UDWV�WUHDWHG�RUDOO\�
ZLWK�IOXFRQD]ROH�IRU����PRQWKV�DW�GRVHV�RI��������RU���PJ�NJ�GD\���7KH�LQFLGHQFH�RI�
KHSDWRFHOOXODU�DGHQRPDV�ZDV�LQFUHDVHG�LQ�PDOH�UDWV�WUHDWHG�ZLWK���DQG���PJ�NJ�GD\��

0XWDJHQHVLV�

)OXFRQD]ROH��ZLWK�RU�ZLWKRXW�PHWDEROLF�DFWLYDWLRQ��ZDV�QHJDWLYH�LQ�WHVWV�IRU�
PXWDJHQLFLW\�LQ���VWUDLQV�RI�6��W\SKLPXULXP�DQG�LQ�WKH�PRXVH�O\PSKRPD�/����<�
V\VWHP��1R�HYLGHQFH�RI�FKURPRVRPDO�PXWDWLRQV�ZDV�REVHUYHG�LQ�F\WRJHQHWLF�VWXGLHV�
LQ�YLYR��PXULQH�ERQH�PDUURZ�FHOOV��IROORZLQJ�RUDO�DGPLQLVWUDWLRQ�RI�IOXFRQD]ROH���
'DWD�GHULYHG�IURP�LQ�YLWUR�VWXGLHV��KXPDQ�O\PSKRF\WHV�H[SRVHG�WR�IOXFRQD]ROH��DUH�
QRW�FRQVLVWHQW��

,PSDLUPHQW�RI�)HUWLOLW\�

7KH�IHUWLOLW\�RI�PDOH�RU�IHPDOH�UDWV�WUHDWHG�RUDOO\�ZLWK�GDLO\�GRVHV�RI�IOXFRQD]ROH�DW�
GRVHV�RI�������RU���PJ�NJ�RU�ZLWK�SDUHQWHUDO�GRVHV�RI�������RU���PJ�NJ�ZDV�QRW�
DIIHFWHG��DOWKRXJK�WKH�RQVHW�RI�SDUWXULWLRQ�ZDV�VOLJKWO\�GHOD\HG�DW���PJ�NJ�S�R���,Q�DQ�
LQWUDYHQRXV�SHULQDWDO�VWXG\�LQ�UDWV�DW�������DQG���PJ�NJ��G\VWRFLD�DQG�SURORQJDWLRQ�RI�
SDUWXULWLRQ�ZHUH�REVHUYHG�LQ�D�IHZ�GDPV�DW���PJ�NJ�DQG���PJ�NJ��EXW�QRW�DW��PJ�NJ���
7KH�GLVWXUEDQFHV�LQ�SDUWXULWLRQ�ZHUH�UHIOHFWHG�E\�D�VOLJKW�LQFUHDVH�LQ�WKH�QXPEHU�RI�
VWLOOERUQ�SXSV�DQG�GHFUHDVH�RI�QHRQDWDO�VXUYLYDO�DW�WKHVH�GRVH�OHYHOV���7KH�HIIHFWV�RQ�
SDUWXULWLRQ�LQ�UDWV�DUH�FRQVLVWHQW�ZLWK�WKH�VSHFLHV�VSHFLILF�RHVWURJHQ�ORZHULQJ�SURSHUW\�
SURGXFHG�E\�KLJK�GRVHV�RI�IOXFRQD]ROH���6XFK�D�KRUPRQH�FKDQJH�KDV�QRW�EHHQ�
REVHUYHG�LQ�ZRPHQ�WUHDWHG�ZLWK�IOXFRQD]ROH��

&DQHVWHQ�7KUXVK�([WHUQDO�&UHDP�

1RQ�FOLQLFDO�GDWD�UHYHDO�QR�VSHFLDO�KD]DUG�IRU�KXPDQV�EDVHG�RQ�VWXGLHV�RI�UHSHDWHG�
GRVH�WR[LFLW\��JHQRWR[LFLW\�DQG�FDUFLQRJHQLFLW\��

&ORWULPD]ROH�ZDV�QRW�WHUDWRJHQLF�LQ�UHSURGXFWLYH�WR[LFLW\�VWXGLHV�LQ�PLFH��UDWV�DQG�
UDEELWV��,Q�UDWV�KLJK�RUDO�GRVHV�ZHUH�DVVRFLDWHG�ZLWK�PDWHUQDO�WR[LFLW\��
HPEU\RWR[LFLW\��UHGXFHG�IHWDO�ZHLJKWV�DQG�GHFUHDVHG�SXS�VXUYLYDO��

,Q�UDWV�FORWULPD]ROH�DQG�RU�LWV�PHWDEROLWHV�ZHUH�VHFUHWHG�LQWR�PLON�DW�OHYHOV�KLJKHU�
WKDQ�LQ�SODVPD�E\�D�IDFWRU�RI����WR����DW���KUV�DIWHU�DGPLQLVWUDWLRQ��IROORZHG�E\�D�
GHFOLQH�WR�D�IDFWRU�RI�����E\����KUV�



�� 3+$50$&(87,&$/�3$57,&8/$56�

���� /LVW�RI�H[FLSLHQWV�
&DQHVWHQ�7KUXVK�2UDO�&DSVXOH�

/DFWRVH�PRQRK\GUDWH�

0DL]H�VWDUFK�

&ROORLGDO�VLOLFRQ�GLR[LGH�

0DJQHVLXP�VWHDUDWH�

6RGLXP�ODXU\O�VXOSKDWH�

&DSVXOH�VKHOOV�FRQWDLQ��

%ULOOLDQW�EOXH�)&)��(�����

7LWDQLXP�GLR[LGH��(�����

*HODWLQH�

3ULQWLQJ�LQN�FRQWDLQV��

6KHOODF�

%ODFN�LURQ�R[LGH��(�����

3URS\OHQH�JO\FRO�

&DQHVWHQ�7KUXVK�([WHUQDO�&UHDP�

6RUELWDQ�VWHDUDWH�

3RO\VRUEDWH����

&HW\O�SDOPLWDWH�

&HWRVWHDU\O�DOFRKRO�

2FW\OGRGHFDQRO�

%HQ]\O�DOFRKRO�

3XULILHG�:DWHU�

���� ,QFRPSDWLELOLWLHV�
1RW�DSSOLFDEOH�



���� 6KHOI�OLIH�
��\HDUV�

���� 6SHFLDO�SUHFDXWLRQV�IRU�VWRUDJH�
&DQHVWHQ�7KUXVK�2UDO�&DSVXOH���1R�VSHFLDO�SUHFDXWLRQV�IRU�VWRUDJH�

&DQHVWHQ�7KUXVK�([WHUQDO�&UHDP���'R�QRW�VWRUH�DERYH����&��

���� 1DWXUH�DQG�FRQWHQWV�RI�FRQWDLQHU�
&DQHVWHQ�7KUXVK�2UDO�&DSVXOH���2SDTXH��ZKLWH�39&�39G&����J�P���EOLVWHU�ZLWK�
���P�DOXPLQLXP�IRLO�EDFNLQJ�FRQWDLQLQJ�RQH�FDSVXOH��

&DQHVWHQ�7KUXVK�([WHUQDO�&UHDP�������J�DOXPLQLXP�WXEH��ZLWK�LQWHUQDO�ODFTXHU�
FRDWLQJ��ODWH[�VWRSSHU�DQG�+'3(�VFUHZ�WRS��

���� 6SHFLDO�SUHFDXWLRQV�IRU�GLVSRVDO�
1R�VSHFLDO�UHTXLUHPHQWV�
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