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*DVWURHVRSKDJHDO�5HIOX[�'LVHDVH��*(5'�

� WUHDWPHQW�RI�HURVLYH�UHIOX[�HVRSKDJLWLV

���PJ�HVRPHSUD]ROH�RQFH�GDLO\�IRU���ZHHNV�

$Q�DGGLWLRQDO���ZHHNV�WUHDWPHQW�LV�UHFRPPHQGHG�IRU�SDWLHQWV�LQ�ZKRP�HVRSKDJLWLV�KDV�QRW�KHDOHG�RU�ZKR�
KDYH�SHUVLVWHQW�V\PSWRPV�

� ORQJ�WHUP�PDQDJHPHQW�RI�SDWLHQWV�ZLWK�KHDOHG�HVRSKDJLWLV�WR�SUHYHQW�UHODSVH

���PJ�RQFH�GDLO\�

� V\PSWRPDWLF�WUHDWPHQW�RI�JDVWURHVRSKDJHDO�UHIOX[�GLVHDVH��*(5'�

���PJ�RQFH�GDLO\�LQ�SDWLHQWV�ZLWKRXW�HVRSKDJLWLV��,I�V\PSWRP�FRQWURO�KDV�QRW�EHHQ�DFKLHYHG�DIWHU���ZHHNV��
WKH�SDWLHQW�VKRXOG�EH�IXUWKHU�LQYHVWLJDWHG��2QFH�V\PSWRPV�KDYH�UHVROYHG��VXEVHTXHQW�V\PSWRP�FRQWURO�
FDQ�EH�DFKLHYHG�XVLQJ����PJ�RQFH�GDLO\��$Q�RQ�GHPDQG�UHJLPHQ�WDNLQJ����PJ�RQFH�GDLO\��ZKHQ�QHHGHG��
FDQ�EH�XVHG��,Q�16$,'�WUHDWHG�SDWLHQWV�DW�ULVN�RI�GHYHORSLQJ�JDVWULF�DQG�GXRGHQDO�XOFHUV��VXEVHTXHQW�
V\PSWRP�FRQWURO�XVLQJ�DQ�RQ�GHPDQG�UHJLPHQ�LV�QRW�UHFRPPHQGHG�

,Q�FRPELQDWLRQ�ZLWK�DSSURSULDWH�DQWLEDFWHULDO�WKHUDSHXWLF�UHJLPHQV�IRU�WKH�HUDGLFDWLRQ�RI +HOLFREDFWHU�
S\ORUL DQG

� KHDOLQJ�RI +HOLFREDFWHU�S\ORUL DVVRFLDWHG�GXRGHQDO�XOFHU�DQG

� SUHYHQWLRQ�RI�UHODSVH�RI�SHSWLF�XOFHUV�LQ�SDWLHQWV�ZLWK +HOLFREDFWHU�S\ORUL DVVRFLDWHG�XOFHUV�

���PJ�HVRPHSUD]ROH�ZLWK���J�DPR[LFLOOLQ�DQG�����PJ�FODULWKURP\FLQ��DOO�WZLFH�GDLO\�IRU���GD\V�

3DWLHQWV�UHTXLULQJ�FRQWLQXHG�16$,'�WKHUDS\

� KHDOLQJ�RI�JDVWULF�XOFHUV�DVVRFLDWHG�ZLWK�16$,'�WKHUDS\�

7KH�XVXDO�GRVH�LV����PJ�RQFH�GDLO\��7KH�WUHDWPHQW�GXUDWLRQ�LV�����ZHHNV�

� SUHYHQWLRQ�RI�JDVWULF�DQG�GXRGHQDO�XOFHUV�DVVRFLDWHG�ZLWK�16$,'�WKHUDS\�LQ�SDWLHQWV�DW�ULVN

���PJ�RQFH�GDLO\�
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7KH�UHFRPPHQGHG�LQLWLDO�GRVDJH�LV�HVRPHSUD]ROH����PJ�WZLFH�GDLO\��7KH�GRVDJH�VKRXOG�WKHQ�EH�
LQGLYLGXDOO\�DGMXVWHG�DQG�WUHDWPHQW�FRQWLQXHG�DV�ORQJ�DV�FOLQLFDOO\�LQGLFDWHG��%DVHG�RQ�WKH�FOLQLFDO�GDWD�
DYDLODEOH��WKH�PDMRULW\�RI�SDWLHQWV�FDQ�EH�FRQWUROOHG�RQ GRVHV�EHWZHHQ����WR�����PJ�HVRPHSUD]ROH�GDLO\��
:LWK�GRVHV�DERYH����PJ�GDLO\��WKH�GRVH�VKRXOG�EH�GLYLGHG�DQG�JLYHQ�WZLFH�GDLO\�



3DJH �� RI

6SHFLDO�SRSXODWLRQV

3DHGLDWULF�SRSXODWLRQ

$GROHVFHQWV�IURP�WKH�DJH�RI����\HDUV

*DVWURHVRSKDJHDO�5HIOX[�'LVHDVH��*(5'�

� WUHDWPHQW�RI�HURVLYH�UHIOX[�HVRSKDJLWLV

���PJ�RQFH�GDLO\�IRU���ZHHNV�

$Q�DGGLWLRQDO���ZHHNV�WUHDWPHQW�LV�UHFRPPHQGHG�IRU�SDWLHQWV�LQ�ZKRP�HVRSKDJLWLV�KDV�QRW�KHDOHG�RU�ZKR�
KDYH�SHUVLVWHQW�V\PSWRPV�

� ORQJ�WHUP�PDQDJHPHQW�RI�SDWLHQWV�ZLWK�KHDOHG�HVRSKDJLWLV�WR�SUHYHQW�UHODSVH

���PJ�RQFH�GDLO\�

� V\PSWRPDWLF�WUHDWPHQW�RI�JDVWURHVRSKDJHDO�UHIOX[�GLVHDVH��*(5'�

���PJ�RQFH�GDLO\�LQ�SDWLHQWV�ZLWKRXW�HVRSKDJLWLV��,I�V\PSWRP�FRQWURO�KDV�QRW�EHHQ�DFKLHYHG�DIWHU���ZHHNV��
WKH�SDWLHQW�VKRXOG�EH�IXUWKHU�LQYHVWLJDWHG��2QFH�V\PSWRPV�KDYH�UHVROYHG��VXEVHTXHQW�V\PSWRP�FRQWURO�
FDQ�EH�DFKLHYHG�XVLQJ����PJ�RQFH�GDLO\�

7UHDWPHQW�RI�GXRGHQDO�XOFHU�FDXVHG�E\ +HOLFREDFWHU�S\ORUL

:KHQ�VHOHFWLQJ�DSSURSULDWH�FRPELQDWLRQ�WKHUDS\��FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�RIILFLDO�QDWLRQDO��
UHJLRQDO�DQG�ORFDO�JXLGDQFH�UHJDUGLQJ�EDFWHULDO�UHVLVWDQFH��GXUDWLRQ�RI�WUHDWPHQW��PRVW�FRPPRQO\���GD\V�
EXW�VRPHWLPHV�XS�WR����GD\V���DQG�DSSURSULDWH�XVH�RI�DQWLEDFWHULDO�DJHQWV��7KH�WUHDWPHQW�VKRXOG�EH�
VXSHUYLVHG�E\�D�VSHFLDOLVW�

7KH�SRVRORJ\�UHFRPPHQGDWLRQ�LV�

:HLJKW 3RVRORJ\
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7KH�WDEOHWV�VKRXOG�EH�VZDOORZHG�ZKROH�ZLWK�OLTXLG��7KH�WDEOHWV�VKRXOG�QRW�EH�FKHZHG�RU�FUXVKHG�

)RU�SDWLHQWV�ZKR�KDYH�GLIILFXOW\�LQ�VZDOORZLQJ��WKH�WDEOHWV�FDQ�DOVR�EH�GLVSHUVHG�LQ�KDOI�D�JODVV�RI�QRQ�
FDUERQDWHG�ZDWHU��1R�RWKHU�OLTXLGV�VKRXOG�EH�XVHG�DV�WKH�HQWHULF�FRDWLQJ�PD\�EH�GLVVROYHG��6WLU�XQWLO�WKH�
WDEOHWV�GLVLQWHJUDWH�DQG�GULQN�WKH�OLTXLG�ZLWK�WKH�SHOOHWV�LPPHGLDWHO\�RU�ZLWKLQ����PLQXWHV��5LQVH�WKH�JODVV�
ZLWK�KDOI�D�JODVV�RI�ZDWHU�DQG�GULQN��7KH�SHOOHWV�PXVW�QRW�EH�FKHZHG�RU�FUXVKHG�

)RU�SDWLHQWV�ZKR�FDQQRW�VZDOORZ��WKH�WDEOHWV�FDQ�EH�GLVSHUVHG�LQ�QRQ�FDUERQDWHG�ZDWHU�DQG�DGPLQLVWHUHG�
WKURXJK�D�JDVWULF�WXEH��,W�LV�LPSRUWDQW�WKDW�WKH�DSSURSULDWHQHVV�RI�WKH�VHOHFWHG�V\ULQJH�DQG�WXEH�LV�FDUHIXOO\�
WHVWHG��)RU�SUHSDUDWLRQ�DQG�DGPLQLVWUDWLRQ�LQVWUXFWLRQV�VHH�VHFWLRQ�����



3DJH �� RI

����� &RQWUDLQGLFDWLRQV

+\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFH��WR�VXEVWLWXWHG�EHQ]LPLGD]ROHV�RU�WR�DQ\�RI�WKH�H[FLSLHQWV�OLVWHG�LQ�
VHFWLRQ�����

(VRPHSUD]ROH�VKRXOG�QRW�EH�XVHG�FRQFRPLWDQWO\�ZLWK�QHOILQDYLU��VHH�VHFWLRQ������

���� 6SHFLDO ZDUQLQJV DQG SUHFDXWLRQV IRU XVH

,Q�WKH�SUHVHQFH�RI�DQ\�DODUP�V\PSWRP��H�J��VLJQLILFDQW�XQLQWHQWLRQDO�ZHLJKW�ORVV��UHFXUUHQW�YRPLWLQJ��
G\VSKDJLD��KDHPDWHPHVLV�RU�PHODHQD��DQG�ZKHQ�JDVWULF�XOFHU�LV�VXVSHFWHG�RU�SUHVHQW��PDOLJQDQF\�VKRXOG�
EH�H[FOXGHG��DV�WUHDWPHQW�ZLWK�HVRPHSUD]ROH�PD\�DOOHYLDWH�V\PSWRPV�DQG�GHOD\�GLDJQRVLV�

/RQJ�WHUP�XVH

3DWLHQWV�RQ�ORQJ�WHUP�WUHDWPHQW��SDUWLFXODUO\�WKRVH�WUHDWHG�IRU�PRUH�WKDQ�D�\HDU��VKRXOG�EH�NHSW�XQGHU�
UHJXODU�VXUYHLOODQFH�

2Q�GHPDQG�WUHDWPHQW

3DWLHQWV�RQ�RQ�GHPDQG�WUHDWPHQW�VKRXOG�EH�LQVWUXFWHG�WR�FRQWDFW�WKHLU�SK\VLFLDQ�LI�WKHLU�V\PSWRPV�FKDQJH�
LQ�FKDUDFWHU�

+HOLFREDFWHU�S\ORUL HUDGLFDWLRQ

:KHQ�SUHVFULELQJ�HVRPHSUD]ROH�IRU�HUDGLFDWLRQ�RI +HOLFREDFWHU�S\ORUL SRVVLEOH�GUXJ�LQWHUDFWLRQV�IRU�DOO�
FRPSRQHQWV�LQ�WKH�WULSOH�WKHUDS\�VKRXOG�EH�FRQVLGHUHG��&ODULWKURP\FLQ�LV�D�SRWHQW�LQKLELWRU�RI�&<3�$��DQG�
KHQFH�FRQWUDLQGLFDWLRQV�DQG�LQWHUDFWLRQV�IRU�FODULWKURP\FLQ�VKRXOG�EH�FRQVLGHUHG�ZKHQ�WKH�WULSOH�WKHUDS\�LV�
XVHG�LQ�SDWLHQWV�FRQFXUUHQWO\�WDNLQJ�RWKHU�PHGLFLQDO�SURGXFWV�PHWDEROLVHG�YLD�&<3�$��VXFK�DV�FLVDSULGH�

*DVWURLQWHVWLQDO�LQIHFWLRQV

7UHDWPHQW�ZLWK�SURWRQ�SXPS�LQKLELWRUV�PD\�OHDG�WR�VOLJKWO\�LQFUHDVHG�ULVN�RI�JDVWURLQWHVWLQDO�LQIHFWLRQV�
VXFK�DV�6DOPRQHOOD�DQG�&DPS\OREDFWHU��VHH�VHFWLRQ������

$EVRUSWLRQ�RI�YLWDPLQ�%��

(VRPHSUD]ROH��DV�DOO�DFLG�EORFNLQJ�PHGLFLQHV��PD\�UHGXFH�WKH�DEVRUSWLRQ�RI�YLWDPLQ�%����F\DQRFREDODPLQ��
GXH�WR�K\SR� RU�DFKORUK\GULD��7KLV�VKRXOG�EH�FRQVLGHUHG�LQ�SDWLHQWV�ZLWK�UHGXFHG�ERG\�VWRUHV�RU�ULVN�
IDFWRUV�IRU�UHGXFHG�YLWDPLQ�%���DEVRUSWLRQ�RQ�ORQJ�WHUP�WKHUDS\�

+\SRPDJQHVDHPLD

6HYHUH�K\SRPDJQHVDHPLD�KDV�EHHQ�UHSRUWHG�LQ�SDWLHQWV�WUHDWHG�ZLWK�SURWRQ�SXPS�LQKLELWRUV��33,V��OLNH�
HVRPHSUD]ROH�IRU�DW�OHDVW�WKUHH�PRQWKV��DQG�LQ�PRVW�FDVHV�IRU�D�\HDU��6HULRXV�PDQLIHVWDWLRQV�RI�
K\SRPDJQHVDHPLD�VXFK�DV�IDWLJXH��WHWDQ\��GHOLULXP��FRQYXOVLRQV��GL]]LQHVV�DQG�YHQWULFXODU�DUUK\WKPLD�FDQ�
RFFXU�EXW�WKH\�PD\�EHJLQ�LQVLGLRXVO\�DQG�EH�RYHUORRNHG��,Q�PRVW�DIIHFWHG�SDWLHQWV��K\SRPDJQHVDHPLD�
LPSURYHG�DIWHU�PDJQHVLXP�UHSODFHPHQW�DQG�GLVFRQWLQXDWLRQ�RI�WKH�33,�

)RU�SDWLHQWV�H[SHFWHG�WR�EH�RQ�SURORQJHG�WUHDWPHQW�RU�ZKR�WDNH�33,V�ZLWK�GLJR[LQ�RU�PHGLFLQDO�SURGXFWV�
WKDW�PD\�FDXVH�K\SRPDJQHVDHPLD��H�J���GLXUHWLFV���KHDOWK�FDUH�SURIHVVLRQDOV�VKRXOG�FRQVLGHU�PHDVXULQJ�
PDJQHVLXP�OHYHOV�EHIRUH�VWDUWLQJ�33,�WUHDWPHQW�DQG�SHULRGLFDOO\�GXULQJ�WUHDWPHQW�

5LVN�RI�IUDFWXUH

3URWRQ�SXPS�LQKLELWRUV��HVSHFLDOO\�LI�XVHG�LQ�KLJK�GRVHV�DQG�RYHU�ORQJ�GXUDWLRQV��!��\HDU���PD\�PRGHVWO\�
LQFUHDVH�WKH�ULVN�RI�KLS��ZULVW�DQG�VSLQH�IUDFWXUH��SUHGRPLQDQWO\�LQ�WKH�HOGHUO\�RU�LQ�SUHVHQFH�RI�RWKHU�
UHFRJQLVHG�ULVN�IDFWRUV��2EVHUYDWLRQDO�VWXGLHV�VXJJHVW�WKDW�SURWRQ�SXPS�LQKLELWRUV�PD\�LQFUHDVH�WKH�RYHUDOO�
ULVN�RI�IUDFWXUH�E\���±�����6RPH�RI�WKLV�LQFUHDVH�PD\�EH�GXH�WR�RWKHU�ULVN�IDFWRUV��3DWLHQWV�DW�ULVN�RI�
RVWHRSRURVLV�VKRXOG�UHFHLYH�FDUH�DFFRUGLQJ�WR�FXUUHQW�FOLQLFDO�JXLGHOLQHV�DQG�WKH\�VKRXOG�KDYH�DQ�DGHTXDWH�
LQWDNH�RI�YLWDPLQ�'�DQG�FDOFLXP�

6XEDFXWH�FXWDQHRXV�OXSXV�HU\WKHPDWRVXV��6&/(�

3URWRQ�SXPS�LQKLELWRUV�DUH�DVVRFLDWHG�ZLWK�YHU\�LQIUHTXHQW�FDVHV�RI�6&/(��,I�OHVLRQV�RFFXU��HVSHFLDOO\�LQ�
VXQ�H[SRVHG�DUHDV�RI�WKH�VNLQ��DQG�LI�DFFRPSDQLHG�E\�DUWKUDOJLD��WKH�SDWLHQW�VKRXOG�VHHN�PHGLFDO�KHOS�
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SURPSWO\�DQG�WKH�KHDOWK�FDUH�SURIHVVLRQDO�VKRXOG�FRQVLGHU�VWRSSLQJ�HVRPHSUD]ROH��6&/(�DIWHU�SUHYLRXV�
WUHDWPHQW�ZLWK�D�SURWRQ�SXPS�LQKLELWRU�PD\�LQFUHDVH�WKH�ULVN�RI�6&/(�ZLWK�RWKHU�SURWRQ�SXPS�LQKLELWRUV�

&RPELQDWLRQ�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV

&R�DGPLQLVWUDWLRQ�RI�HVRPHSUD]ROH�ZLWK�DWD]DQDYLU�LV�QRW�UHFRPPHQGHG��VHH�VHFWLRQ�������,I�WKH�
FRPELQDWLRQ�RI�DWD]DQDYLU�ZLWK�D�SURWRQ�SXPS�LQKLELWRU�LV�MXGJHG�XQDYRLGDEOH��FORVH�FOLQLFDO�PRQLWRULQJ�LV�
UHFRPPHQGHG�LQ�FRPELQDWLRQ�ZLWK�DQ�LQFUHDVH�LQ�WKH�GRVH�RI�DWD]DQDYLU�WR�����PJ�ZLWK�����PJ�RI�
ULWRQDYLU��HVRPHSUD]ROH����PJ�VKRXOG�QRW�EH�H[FHHGHG�

(VRPHSUD]ROH�LV�D�&<3�&���LQKLELWRU��:KHQ�VWDUWLQJ�RU�HQGLQJ�WUHDWPHQW�ZLWK�HVRPHSUD]ROH��WKH�SRWHQWLDO�
IRU�LQWHUDFWLRQV�ZLWK PHGLFLQDO�SURGXFWV PHWDEROLVHG�WKURXJK�&<3�&���VKRXOG�EH�FRQVLGHUHG��$Q�
LQWHUDFWLRQ�LV�REVHUYHG�EHWZHHQ�FORSLGRJUHO�DQG�HVRPHSUD]ROH��VHH�VHFWLRQ�������7KH�FOLQLFDO�UHOHYDQFH�RI�
WKLV�LQWHUDFWLRQ�LV�XQFHUWDLQ��$V�D�SUHFDXWLRQ��FRQFRPLWDQW�XVH�RI�HVRPHSUD]ROH�DQG�FORSLGRJUHO�VKRXOG�EH�
GLVFRXUDJHG�

:KHQ�SUHVFULELQJ�HVRPHSUD]ROH�IRU�RQ�GHPDQG�WKHUDS\��WKH�LPSOLFDWLRQV�IRU�LQWHUDFWLRQV�ZLWK�RWKHU�
SKDUPDFHXWLFDOV��GXH�WR�IOXFWXDWLQJ�SODVPD�FRQFHQWUDWLRQV�RI�HVRPHSUD]ROH�VKRXOG�EH�FRQVLGHUHG��VHH�
VHFWLRQ �����

,QWHUIHUHQFH�ZLWK�ODERUDWRU\�WHVWV

,QFUHDVHG�&KURPRJUDQLQ�$��&J$��OHYHO�PD\�LQWHUIHUH�ZLWK�LQYHVWLJDWLRQV�IRU�QHXURHQGRFULQH�WXPRXUV��7R�
DYRLG�WKLV�LQWHUIHUHQFH��HVRPHSUD]ROH�WUHDWPHQW�VKRXOG�EH�VWRSSHG�IRU�DW�OHDVW���GD\V�EHIRUH�&J$�
PHDVXUHPHQWV��VHH�VHFWLRQ�������,I�&J$�DQG�JDVWULQ�OHYHOV�KDYH�QRW�UHWXUQHG�WR�UHIHUHQFH�UDQJH�DIWHU�LQLWLDO�
PHDVXUHPHQW��PHDVXUHPHQWV�VKRXOG�EH�UHSHDWHG����GD\V�DIWHU�FHVVDWLRQ�RI�SURWRQ�SXPS�LQKLELWRU�
WUHDWPHQW�

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

(IIHFWV�RI�HVRPHSUD]ROH�RQ�WKH�SKDUPDFRNLQHWLFV�RI�RWKHU PHGLFLQDO�SURGXFWV

0HGLFLQDO�SURGXFWV�ZLWK�S+�GHSHQGHQW�DEVRUSWLRQ

*DVWULF�DFLG�VXSSUHVVLRQ�GXULQJ�WUHDWPHQW�ZLWK�HVRPHSUD]ROH�DQG�RWKHU�33,V�PLJKW�GHFUHDVH�RU�LQFUHDVH�
WKH�DEVRUSWLRQ�RI�PHGLFLQDO�SURGXFWV�ZLWK�D�JDVWULF�S+�GHSHQGHQW�DEVRUSWLRQ��$V�ZLWK�RWKHU�PHGLFLQDO�
SURGXFWV�WKDW�GHFUHDVH�LQWUDJDVWULF�DFLGLW\��WKH�DEVRUSWLRQ�RI�PHGLFLQDO�SURGXFWV�VXFK�DV�NHWRFRQD]ROH��
LWUDFRQD]ROH�DQG�HUORWLQLE�FDQ�GHFUHDVH�DQG�WKH�DEVRUSWLRQ�RI�GLJR[LQ�FDQ�LQFUHDVH�GXULQJ�WUHDWPHQW�ZLWK�
HVRPHSUD]ROH��&RQFRPLWDQW�WUHDWPHQW�ZLWK�RPHSUD]ROH�����PJ�GDLO\��DQG�GLJR[LQ�LQ�KHDOWK\�VXEMHFWV�
LQFUHDVHG�WKH�ELRDYDLODELOLW\�RI�GLJR[LQ�E\������XS�WR�����LQ�WZR�RXW�RI�WHQ�VXEMHFWV���'LJR[LQ�WR[LFLW\�KDV�
EHHQ�UDUHO\�UHSRUWHG��+RZHYHU��FDXWLRQ�VKRXOG�EH�H[HUFLVHG�ZKHQ�HVRPHSUD]ROH�LV�JLYHQ�DW�KLJK�GRVHV�LQ�
HOGHUO\�SDWLHQWV��7KHUDSHXWLF�GUXJ�PRQLWRULQJ�RI�GLJR[LQ�VKRXOG�WKHQ�EH�UHLQIRUFHG�

3URWHDVH�LQKLELWRUV

2PHSUD]ROH�KDV�EHHQ�UHSRUWHG�WR�LQWHUDFW�ZLWK�VRPH�SURWHDVH�LQKLELWRUV��7KH�FOLQLFDO�LPSRUWDQFH�DQG�WKH�
PHFKDQLVPV�EHKLQG�WKHVH�UHSRUWHG�LQWHUDFWLRQV�DUH�QRW�DOZD\V�NQRZQ��,QFUHDVHG�JDVWULF�S+�GXULQJ�
RPHSUD]ROH�WUHDWPHQW�PD\�FKDQJH�WKH�DEVRUSWLRQ�RI�WKH�SURWHDVH�LQKLELWRUV��2WKHU�SRVVLEOH�LQWHUDFWLRQ�
PHFKDQLVPV�DUH�YLD�LQKLELWLRQ�RI�&<3��&���

)RU�DWD]DQDYLU�DQG�QHOILQDYLU��GHFUHDVHG�VHUXP�OHYHOV�KDYH�EHHQ�UHSRUWHG�ZKHQ�JLYHQ�WRJHWKHU�ZLWK�
RPHSUD]ROH�DQG�FRQFRPLWDQW�DGPLQLVWUDWLRQ�LV�QRW�UHFRPPHQGHG��&R�DGPLQLVWUDWLRQ�RI�RPHSUD]ROH�����PJ�
RQFH�GDLO\��ZLWK�DWD]DQDYLU�����PJ�ULWRQDYLU�����PJ�WR�KHDOWK\�YROXQWHHUV�UHVXOWHG�LQ�D�VXEVWDQWLDO�
UHGXFWLRQ�LQ�DWD]DQDYLU�H[SRVXUH��DSSUR[LPDWHO\�����GHFUHDVH�LQ�$8&��&PD[ DQG�&PLQ���,QFUHDVLQJ�WKH�
DWD]DQDYLU�GRVH�WR�����PJ�GLG�QRW�FRPSHQVDWH�IRU�WKH�LPSDFW�RI�RPHSUD]ROH�RQ�DWD]DQDYLU�H[SRVXUH��7KH�
FR�DGPLQLVWUDWLRQ�RI�RPHSUD]ROH�����PJ�TG��ZLWK�DWD]DQDYLU�����PJ�ULWRQDYLU�����PJ�WR�KHDOWK\�
YROXQWHHUV�UHVXOWHG�LQ�D�GHFUHDVH�RI�DSSUR[LPDWHO\�����LQ�WKH�DWD]DQDYLU�H[SRVXUH�DV FRPSDUHG�ZLWK�WKH�
H[SRVXUH�REVHUYHG�ZLWK�DWD]DQDYLU�����PJ�ULWRQDYLU�����PJ�TG�ZLWKRXW�RPHSUD]ROH����PJ�TG��&R�
DGPLQLVWUDWLRQ�RI�RPHSUD]ROH�����PJ�TG��UHGXFHG�PHDQ�QHOILQDYLU�$8&��&PD[ DQG�&PLQ E\���������DQG�
PHDQ�$8&��&PD[ DQG�&PLQ IRU�WKH�SKDUPDFRORJLFDOO\�DFWLYH�PHWDEROLWH�0��ZDV�UHGXFHG�E\���������'XH�WR�
WKH�VLPLODU�SKDUPDFRG\QDPLF�HIIHFWV�DQG�SKDUPDFRNLQHWLF�SURSHUWLHV�RI�RPHSUD]ROH�DQG�HVRPHSUD]ROH��
FRQFRPLWDQW�DGPLQLVWUDWLRQ�ZLWK�HVRPHSUD]ROH�DQG�DWD]DQDYLU�LV�QRW�UHFRPPHQGHG��VHH�VHFWLRQ������DQG�
FRQFRPLWDQW�DGPLQLVWUDWLRQ�ZLWK�HVRPHSUD]ROH�DQG�QHOILQDYLU�LV�FRQWUDLQGLFDWHG��VHH�VHFWLRQ������
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)RU�VDTXLQDYLU��ZLWK�FRQFRPLWDQW�ULWRQDYLU���LQFUHDVHG�VHUXP�OHYHOV�����������KDYH�EHHQ�UHSRUWHG�GXULQJ�
FRQFRPLWDQW�RPHSUD]ROH�WUHDWPHQW�����PJ�TG���7UHDWPHQW�ZLWK�RPHSUD]ROH����PJ�TG�KDG�QR�HIIHFW�RQ�WKH�
H[SRVXUH�RI�GDUXQDYLU��ZLWK�FRQFRPLWDQW�ULWRQDYLU��DQG�DPSUHQDYLU��ZLWK�FRQFRPLWDQW�ULWRQDYLU���7UHDWPHQW�
ZLWK�HVRPHSUD]ROH����PJ�TG�KDG�QR�HIIHFW�RQ�WKH�H[SRVXUH�RI�DPSUHQDYLU��ZLWK�DQG�ZLWKRXW�FRQFRPLWDQW�
ULWRQDYLU���7UHDWPHQW�ZLWK�RPHSUD]ROH����PJ�TG�KDG�QR�HIIHFW�RQ�WKH�H[SRVXUH�RI�ORSLQDYLU��ZLWK�
FRQFRPLWDQW�ULWRQDYLU��

0HWKRWUH[DWH

:KHQ�JLYHQ�WRJHWKHU�ZLWK�33,V��PHWKRWUH[DWH�OHYHOV�KDYH�EHHQ�UHSRUWHG�WR�LQFUHDVH�LQ�VRPH�SDWLHQWV��,Q�
KLJK� GRVH�PHWKRWUH[DWH DGPLQLVWUDWLRQ�D�WHPSRUDU\�ZLWKGUDZDO�RI�HVRPHSUD]ROH�PD\�QHHG�WR�EH�
FRQVLGHUHG�

7DFUROLPXV

&RQFRPLWDQW�DGPLQLVWUDWLRQ�RI�HVRPHSUD]ROH�KDV�EHHQ�UHSRUWHG�WR�LQFUHDVH�WKH�VHUXP�OHYHOV�RI�WDFUROLPXV��
$�UHLQIRUFHG�PRQLWRULQJ�RI�WDFUROLPXV�FRQFHQWUDWLRQV�DV�ZHOO�DV�UHQDO�IXQFWLRQ��FUHDWLQLQH�FOHDUDQFH��VKRXOG�
EH�SHUIRUPHG��DQG�GRVDJH�RI�WDFUROLPXV�DGMXVWHG�LI�QHHGHG�

0HGLFLQDO�SURGXFWV�PHWDEROLVHG�E\�&<3�&��

(VRPHSUD]ROH�LQKLELWV�&<3�&����WKH�PDMRU�HVRPHSUD]ROH�PHWDEROLVLQJ�HQ]\PH��7KXV��ZKHQ�HVRPHSUD]ROH�
LV�FRPELQHG�ZLWK�PHGLFLQDO�SURGXFWV�PHWDEROLVHG�E\�&<3�&����VXFK�DV�GLD]HSDP��FLWDORSUDP��LPLSUDPLQH��
FORPLSUDPLQH��SKHQ\WRLQ�HWF���WKH�SODVPD�FRQFHQWUDWLRQV�RI�WKHVH�PHGLFLQDO�SURGXFWV�PD\�EH�LQFUHDVHG�
DQG�D�GRVH�UHGXFWLRQ�FRXOG�EH�QHHGHG��7KLV�VKRXOG�EH�FRQVLGHUHG�HVSHFLDOO\�ZKHQ�SUHVFULELQJ�
HVRPHSUD]ROH�IRU�RQ�GHPDQG�WKHUDS\�

'LD]HSDP

&RQFRPLWDQW�DGPLQLVWUDWLRQ�RI����PJ�HVRPHSUD]ROH�UHVXOWHG�LQ�D�����GHFUHDVH�LQ�FOHDUDQFH�RI�WKH�
&<3�&���VXEVWUDWH�GLD]HSDP�

3KHQ\WRLQ

&RQFRPLWDQW�DGPLQLVWUDWLRQ�RI����PJ�HVRPHSUD]ROH�UHVXOWHG�LQ�D�����LQFUHDVH�LQ�WURXJK�SODVPD�OHYHOV�RI�
SKHQ\WRLQ�LQ�HSLOHSWLF�SDWLHQWV��,W�LV�UHFRPPHQGHG�WR�PRQLWRU�WKH�SODVPD�FRQFHQWUDWLRQV�RI�SKHQ\WRLQ�
ZKHQ�WUHDWPHQW�ZLWK�HVRPHSUD]ROH�LV�LQWURGXFHG�RU�ZLWKGUDZQ�

9RULFRQD]ROH

2PHSUD]ROH�����PJ�RQFH�GDLO\��LQFUHDVHG�YRULFRQD]ROH��D�&<3�&���VXEVWUDWH��&PD[ DQG�$8& E\�����DQG�
�����UHVSHFWLYHO\�

:DUIDULQ

&RQFRPLWDQW�DGPLQLVWUDWLRQ�RI����PJ�HVRPHSUD]ROH�WR�ZDUIDULQ�WUHDWHG�SDWLHQWV�LQ�D�FOLQLFDO�WULDO�VKRZHG�
WKDW�FRDJXODWLRQ�WLPHV�ZHUH�ZLWKLQ�WKH�DFFHSWHG�UDQJH��+RZHYHU��SRVW�PDUNHWLQJ��D�IHZ�LVRODWHG�FDVHV�RI�
HOHYDWHG�,15�RI�FOLQLFDO�VLJQLILFDQFH�KDYH�EHHQ�UHSRUWHG�GXULQJ�FRQFRPLWDQW�WUHDWPHQW��0RQLWRULQJ�LV�
UHFRPPHQGHG�ZKHQ�LQLWLDWLQJ�DQG�HQGLQJ�FRQFRPLWDQW�HVRPHSUD]ROH�WUHDWPHQW�GXULQJ�WUHDWPHQW�ZLWK�
ZDUIDULQ�RU�RWKHU�FRXPDULQH�GHULYDWLYHV�

&LORVWD]RO

2PHSUD]ROH�DV�ZHOO�DV�HVRPHSUD]ROH�DFW�DV�LQKLELWRUV�RI�&<3�&����2PHSUD]ROH��JLYHQ�LQ�GRVHV�RI����PJ�WR�
KHDOWK\�VXEMHFWV�LQ�D�FURVV�RYHU�VWXG\��LQFUHDVHG�&PD[ DQG�$8&�IRU�FLORVWD]RO�E\�����DQG�����UHVSHFWLYHO\��
DQG�RQH�RI�LWV�DFWLYH�PHWDEROLWHV�E\�����DQG�����UHVSHFWLYHO\�

&LVDSULGH

,Q�KHDOWK\�YROXQWHHUV��FRQFRPLWDQW�DGPLQLVWUDWLRQ�RI����PJ�HVRPHSUD]ROH�UHVXOWHG�LQ�D�����LQFUHDVH�LQ�
DUHD�XQGHU�WKH�SODVPD�FRQFHQWUDWLRQ�WLPH�FXUYH��$8&��DQG�D�����SURORQJDWLRQ�RI�HOLPLQDWLRQ�KDOI�OLIH�
�W�����EXW�QR�VLJQLILFDQW�LQFUHDVH�LQ�SHDN�SODVPD�OHYHOV�RI�FLVDSULGH��7KH�VOLJKWO\�SURORQJHG�47F�LQWHUYDO�
REVHUYHG�DIWHU�DGPLQLVWUDWLRQ�RI�FLVDSULGH�DORQH��ZDV�QRW�IXUWKHU�SURORQJHG�ZKHQ�FLVDSULGH�ZDV�JLYHQ�LQ�
FRPELQDWLRQ�ZLWK�HVRPHSUD]ROH��VHH�DOVR�VHFWLRQ������

&ORSLGRJUHO
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5HVXOWV�IURP�VWXGLHV�LQ�KHDOWK\�VXEMHFWV�KDYH�VKRZQ�D�SKDUPDFRNLQHWLF��3.���SKDUPDFRG\QDPLF��3'��
LQWHUDFWLRQ�EHWZHHQ�FORSLGRJUHO������PJ�ORDGLQJ�GRVH����PJ�GDLO\�PDLQWHQDQFH�GRVH��DQG�HVRPHSUD]ROH�
���PJ�S�R�GDLO\��UHVXOWLQJ�LQ�GHFUHDVHG�H[SRVXUH�WR�WKH�DFWLYH�PHWDEROLWH�RI�FORSLGRJUHO�E\�DQ�DYHUDJH�RI�
����DQG�UHVXOWLQJ�LQ�GHFUHDVHG�PD[LPXP�LQKLELWLRQ�RI��$'3�LQGXFHG��SODWHOHW�DJJUHJDWLRQ�E\�DQ�DYHUDJH�
RI�����

:KHQ�FORSLGRJUHO�ZDV�JLYHQ�WRJHWKHU�ZLWK�D�IL[HG�GRVH�FRPELQDWLRQ�RI�HVRPHSUD]ROH����PJ���$6$����PJ�
FRPSDUHG�WR�FORSLGRJUHO�DORQH�LQ�D�VWXG\�LQ�KHDOWK\�VXEMHFWV�WKHUH�ZDV�D�GHFUHDVHG�H[SRVXUH�E\�DOPRVW�
����RI�WKH�DFWLYH�PHWDEROLWH�RI�FORSLGRJUHO��+RZHYHU��WKH�PD[LPXP�OHYHOV�RI�LQKLELWLRQ�RI��$'3�LQGXFHG��
SODWHOHW�DJJUHJDWLRQ�LQ�WKHVH�VXEMHFWV�ZHUH�WKH�VDPH�LQ�WKH�FORSLGRJUHO�DQG�WKH�FORSLGRJUHO���WKH�
FRPELQHG��HVRPHSUD]ROH���$6$��SURGXFW�JURXSV�

,QFRQVLVWHQW�GDWD�RQ�WKH�FOLQLFDO�LPSOLFDWLRQV�RI�D�3.�3'�LQWHUDFWLRQ�RI�HVRPHSUD]ROH�LQ�WHUPV�RI�PDMRU�
FDUGLRYDVFXODU�HYHQWV�KDYH�EHHQ�UHSRUWHG IURP�ERWK�REVHUYDWLRQDO�DQG�FOLQLFDO�VWXGLHV��$V�D�SUHFDXWLRQ�
FRQFRPLWDQW�XVH�RI�FORSLGRJUHO�VKRXOG�EH�GLVFRXUDJHG�

,Q�D�FURVVRYHU�FOLQLFDO�VWXG\��FORSLGRJUHO������PJ�ORDGLQJ�GRVH�IROORZHG�E\����PJ�GD\��DORQH�DQG�ZLWK�
RPHSUD]ROH�����PJ�DW�WKH�VDPH�WLPH�DV FORSLGRJUHO��ZHUH�DGPLQLVWHUHG�IRU���GD\V��7KH�H[SRVXUH�WR�WKH�
DFWLYH�PHWDEROLWH�RI�FORSLGRJUHO�ZDV�GHFUHDVHG�E\������'D\����DQG������'D\����ZKHQ�FORSLGRJUHO�DQG�
RPHSUD]ROH�ZHUH�DGPLQLVWHUHG�WRJHWKHU��0HDQ�LQKLELWLRQ�RI�SODWHOHW�DJJUHJDWLRQ��,3$��ZDV�GLPLQLVKHG�E\�
��������KRXUV��DQG������'D\����ZKHQ�FORSLGRJUHO�DQG�RPHSUD]ROH�ZHUH�DGPLQLVWHUHG�WRJHWKHU��,Q�
DQRWKHU�VWXG\�LW�ZDV�VKRZQ�WKDW�DGPLQLVWHULQJ�FORSLGRJUHO�DQG�RPHSUD]ROH�DW�GLIIHUHQW�WLPHV�GLG�QRW�
SUHYHQW�WKHLU�LQWHUDFWLRQ�WKDW�LV�OLNHO\�WR�EH�GULYHQ�E\�WKH�LQKLELWRU\�HIIHFW�RI�RPHSUD]ROH�RQ�&<3�&����
,QFRQVLVWHQW�GDWD�RQ�WKH�FOLQLFDO�LPSOLFDWLRQV�RI�WKLV�3.�3'�LQWHUDFWLRQ�LQ�WHUPV�RI�PDMRU�FDUGLRYDVFXODU�
HYHQWV�KDYH�EHHQ�UHSRUWHG�IURP�REVHUYDWLRQDO�DQG�FOLQLFDO�VWXGLHV�

,QYHVWLJDWHG�PHGLFLQDO�SURGXFWV�ZLWK�QR�FOLQLFDOO\�UHOHYDQW�LQWHUDFWLRQ

$PR[LFLOOLQ�DQG�TXLQLGLQH

(VRPHSUD]ROH�KDV�EHHQ�VKRZQ�WR�KDYH�QR�FOLQLFDOO\�UHOHYDQW�HIIHFWV�RQ�WKH�SKDUPDFRNLQHWLFV�RI�DPR[LFLOOLQ�
RU�TXLQLGLQH�

1DSUR[HQ�RU�URIHFR[LE

6WXGLHV�HYDOXDWLQJ�FRQFRPLWDQW�DGPLQLVWUDWLRQ�RI�HVRPHSUD]ROH�DQG�HLWKHU�QDSUR[HQ�RU�URIHFR[LE�GLG�QRW�
LGHQWLI\�DQ\�FOLQLFDOO\�UHOHYDQW�SKDUPDFRNLQHWLF�LQWHUDFWLRQV�GXULQJ�VKRUW�WHUP�VWXGLHV�

(IIHFWV�RI�RWKHU�PHGLFLQDO�SURGXFWV�RQ�WKH�SKDUPDFRNLQHWLFV�RI�HVRPHSUD]ROH

0HGLFLQDO�SURGXFWV�ZKLFK�LQKLELW�&<3�&���DQG�RU�&<3�$�

(VRPHSUD]ROH�LV�PHWDEROLVHG�E\�&<3�&���DQG�&<3�$���&RQFRPLWDQW�DGPLQLVWUDWLRQ�RI�HVRPHSUD]ROH�DQG�D�
&<3�$��LQKLELWRU��FODULWKURP\FLQ������PJ�E�L�G����UHVXOWHG�LQ�D�GRXEOLQJ�RI�WKH�H[SRVXUH��$8&��WR�
HVRPHSUD]ROH��&RQFRPLWDQW�DGPLQLVWUDWLRQ�RI�HVRPHSUD]ROH�DQG�D�FRPELQHG�LQKLELWRU�RI�&<3�&���DQG�
&<3�$��PD\�UHVXOW�LQ�PRUH�WKDQ�GRXEOLQJ�RI�WKH�HVRPHSUD]ROH�H[SRVXUH��7KH�&<3�&���DQG�&<3�$��
LQKLELWRU�YRULFRQD]ROH�LQFUHDVHG�RPHSUD]ROH�$8& E\�������$�GRVH�DGMXVWPHQW�RI�HVRPHSUD]ROH�LV�QRW�
UHJXODUO\�UHTXLUHG�LQ�HLWKHU�RI�WKHVH�VLWXDWLRQV��+RZHYHU��GRVH�DGMXVWPHQW�VKRXOG�EH�FRQVLGHUHG�LQ�SDWLHQWV�
ZLWK�VHYHUH�KHSDWLF�LPSDLUPHQW�DQG�LI�ORQJ�WHUP�WUHDWPHQW�LV�LQGLFDWHG�

0HGLFLQDO�SURGXFWV�ZKLFK�LQGXFH�&<3�&���DQG�RU�&<3�$�

0HGLFLQDO�SURGXFWV�NQRZQ�WR�LQGXFH�&<3�&���RU�&<3�$��RU�ERWK��VXFK�DV�ULIDPSLFLQ�DQG�6W�-RKQ
V�ZRUW��
PD\�OHDG�WR�GHFUHDVHG�HVRPHSUD]ROH�VHUXP�OHYHOV�E\�LQFUHDVLQJ�WKH�HVRPHSUD]ROH�PHWDEROLVP�

3DHGLDWULF�SRSXODWLRQ

,QWHUDFWLRQ�VWXGLHV�KDYH�RQO\�EHHQ�SHUIRUPHG�LQ�DGXOWV�

���� 3UHJQDQF\ DQG /DFWDWLRQ

3UHJQDQF\

&OLQLFDO�GDWD�RQ�H[SRVHG�SUHJQDQFLHV�ZLWK�HVRPHSUD]ROH�DUH�LQVXIILFLHQW��:LWK�WKH�UDFHPLF�PL[WXUH��
RPHSUD]ROH��GDWD�RQ�D�ODUJHU�QXPEHU�RI�H[SRVHG�SUHJQDQFLHV�VWHPPHG�IURP�HSLGHPLRORJLFDO�VWXGLHV�
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LQGLFDWH�QR�PDOIRUPDWLYH�QRU�IRHWRWR[LF�HIIHFWV��$QLPDO�VWXGLHV�ZLWK�HVRPHSUD]ROH�GR�QRW�LQGLFDWH�GLUHFW�RU�
LQGLUHFW�KDUPIXO�HIIHFWV�ZLWK�UHVSHFW�WR�HPEU\RQDO�IRHWDO�GHYHORSPHQW��$QLPDO�VWXGLHV�ZLWK�WKH�UDFHPLF�
PL[WXUH�GR�QRW�LQGLFDWH�GLUHFW�RU�LQGLUHFW�KDUPIXO�HIIHFWV�ZLWK�UHVSHFW�WR�SUHJQDQF\��SDUWXULWLRQ�RU�SRVWQDWDO�
GHYHORSPHQW��&DXWLRQ�VKRXOG�EH�H[HUFLVHG�ZKHQ�SUHVFULELQJ�WR�SUHJQDQW�ZRPHQ�

$�PRGHUDWH�DPRXQW�RI�GDWD�RQ�SUHJQDQW�ZRPHQ��EHWZHHQ����������SUHJQDQF\�RXWFRPHV��LQGLFDWHV�QR�
PDOIRUPDWLYH RU�IRHWR�QHRQDWDO�WR[LFLW\�RI�HVRPHSUD]ROH�

$QLPDO�VWXGLHV�GR�QRW�LQGLFDWH�GLUHFW�RU�LQGLUHFW�KDUPIXO�HIIHFWV�ZLWK�UHVSHFW�WR�UHSURGXFWLYH�WR[LFLW\��VHH�
VHFWLRQ������

%UHDVW�IHHGLQJ

,W�LV�QRW�NQRZQ�ZKHWKHU�HVRPHSUD]ROH�LV�H[FUHWHG�LQ�KXPDQ�EUHDVW�PLON��7KHUH�LV�LQVXIILFLHQW�LQIRUPDWLRQ�
RQ�WKH�HIIHFWV�RI�HVRPHSUD]ROH�LQ�QHZERUQV�LQIDQWV��(VRPHSUD]ROH�VKRXOG�QRW�EH�XVHG�GXULQJ�EUHDVW�
IHHGLQJ�

)HUWLOLW\

$QLPDO�VWXGLHV�ZLWK�WKH�UDFHPLF�PL[WXUH�RPHSUD]ROH��JLYHQ�E\�RUDO�DGPLQLVWUDWLRQ�GR�QRW�LQGLFDWH�HIIHFWV�
ZLWK�UHVSHFW�WR�IHUWLOLW\�

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

(VRPHSUD]ROH�KDV�PLQRU�LQIOXHQFH�RQ�WKH�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV��$GYHUVH�UHDFWLRQV�VXFK�DV�
GL]]LQHVV��XQFRPPRQ��DQG�EOXUUHG�YLVLRQ��UDUH��KDV�EHHQ�UHSRUWHG��VHH�VHFWLRQ�������,I�DIIHFWHG�SDWLHQWV�
VKRXOG�QRW�GULYH�RU�XVH�PDFKLQHV�

����� 8QGHVLUDEOH HIIHFWV
6XPPDU\�RI�WKH�VDIHW\�SURILOH

+HDGDFKH��DEGRPLQDO�SDLQ��GLDUUKRHD�DQG�QDXVHD�DUH�DPRQJ�WKRVH�DGYHUVH�UHDFWLRQV�WKDW�KDYH�EHHQ�PRVW�
FRPPRQO\�UHSRUWHG�LQ�FOLQLFDO�WULDOV��DQG�DOVR�IURP�SRVW�PDUNHWLQJ�XVH���,Q�DGGLWLRQ��WKH�VDIHW\�SURILOH�LV�
VLPLODU�IRU�GLIIHUHQW�IRUPXODWLRQV��WUHDWPHQW�LQGLFDWLRQV��DJH�JURXSV�DQG�SDWLHQW�SRSXODWLRQV��1R�GRVH�
UHODWHG�DGYHUVH�UHDFWLRQV�KDYH�EHHQ�LGHQWLILHG�

7DEXODWHG�OLVW�RI�DGYHUVH�UHDFWLRQV

7KH�IROORZLQJ�DGYHUVH�GUXJ�UHDFWLRQV�KDYH�EHHQ�LGHQWLILHG�RU�VXVSHFWHG�LQ�WKH�FOLQLFDO�WULDOV�SURJUDPPH�IRU�
HVRPHSUD]ROH�DQG�SRVW�PDUNHWLQJ��1RQH�ZDV�IRXQG�WR�EH�GRVH�UHODWHG��7KH�UHDFWLRQV�DUH�FODVVLILHG�
DFFRUGLQJ�WR�IUHTXHQF\�YHU\�FRPPRQ��������FRPPRQ��������WR��������XQFRPPRQ����������WR���������
UDUH�����������WR�����������YHU\�UDUH������������QRW�NQRZQ��FDQQRW�EH�HVWLPDWHG�IURP�WKH�DYDLODEOH�
GDWD��

6\VWHP�2UJDQ�&ODVV )UHTXHQF\ 8QGHVLUDEOH�(IIHFW

%ORRG�DQG�O\PSKDWLF�V\VWHP�
GLVRUGHUV

5DUH /HXNRSHQLD��WKURPERF\WRSHQLD

9HU\�UDUH $JUDQXORF\WRVLV��SDQF\WRSHQLD

,PPXQH�V\VWHP�GLVRUGHUV 5DUH +\SHUVHQVLWLYLW\�UHDFWLRQV�H�J��IHYHU��DQJLRHGHPD�DQG�
DQDSK\ODFWLF�UHDFWLRQ�VKRFN

0HWDEROLVP�DQG�QXWULWLRQ�
GLVRUGHUV

8QFRPPRQ 3HULSKHUDO�RHGHPD

5DUH +\SRQDWUDHPLD

1RW�NQRZQ +\SRPDJQHVDHPLD��VHH�VHFWLRQ�������VHYHUH�
K\SRPDJQHVDHPLD�FDQ�FRUUHODWH�ZLWK�K\SRFDOFDHPLD��
+\SRPDJQHVDHPLD�PD\�DOVR�EH�DVVRFLDWHG�ZLWK�
K\SRNDODHPLD�

3V\FKLDWULF�GLVRUGHUV 8QFRPPRQ ,QVRPQLD

5DUH $JLWDWLRQ��FRQIXVLRQ��GHSUHVVLRQ
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9HU\�UDUH $JJUHVVLRQ��KDOOXFLQDWLRQV

1HUYRXV�V\VWHP�GLVRUGHUV &RPPRQ +HDGDFKH

8QFRPPRQ 'L]]LQHVV��SDUDHVWKHVLD��VRPQROHQFH

5DUH 7DVWH�GLVWXUEDQFH

(\H�GLVRUGHUV 5DUH %OXUUHG�YLVLRQ

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

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

5DUH %URQFKRVSDVP

*DVWURLQWHVWLQDO�GLVRUGHUV &RPPRQ $EGRPLQDO�SDLQ��FRQVWLSDWLRQ��GLDUUKRHD��IODWXOHQFH��
QDXVHD�YRPLWLQJ��IXQGLF�JODQG�SRO\SV��EHQLJQ�

8QFRPPRQ 'U\�PRXWK

5DUH 6WRPDWLWLV��JDVWURLQWHVWLQDO�FDQGLGLDVLV

1RW�NQRZQ 0LFURVFRSLF�FROLWLV

+HSDWRELOLDU\�GLVRUGHUV 8QFRPPRQ ,QFUHDVHG�OLYHU�HQ]\PHV

5DUH +HSDWLWLV�ZLWK�RU�ZLWKRXW�MDXQGLFH

9HU\�UDUH +HSDWLF�IDLOXUH��HQFHSKDORSDWK\�LQ�SDWLHQWV�ZLWK�SUH�
H[LVWLQJ�OLYHU�GLVHDVH

6NLQ�DQG�VXEFXWDQHRXV�WLVVXH�
GLVRUGHUV

8QFRPPRQ 'HUPDWLWLV��SUXULWXV��UDVK��XUWLFDULD

5DUH $ORSHFLD��SKRWRVHQVLWLYLW\

9HU\�UDUH (U\WKHPD�PXOWLIRUPH��6WHYHQV�-RKQVRQ�V\QGURPH��WR[LF�
HSLGHUPDO�QHFURO\VLV��7(1�

1RW�NQRZQ 6XEDFXWH�FXWDQHRXV�OXSXV�HU\WKHPDWRVXV��VHH�VHFWLRQ�
�����

0XVFXORVNHOHWDO�DQG�FRQQHFWLYH�
WLVVXH�GLVRUGHUV

8QFRPPRQ )UDFWXUH�RI�WKH�KLS��ZULVW�RU�VSLQH��VHH�VHFWLRQ ����

5DUH $UWKUDOJLD��P\DOJLD

9HU\�UDUH 0XVFXODU�ZHDNQHVV

5HQDO�DQG�XULQDU\�GLVRUGHUV 9HU\�UDUH ,QWHUVWLWLDO�QHSKULWLV��LQ�VRPH�SDWLHQWV�UHQDO�IDLOXUH�KDV�
EHHQ�UHSRUWHG�FRQFRPLWDQWO\�

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

9HU\�UDUH *\QDHFRPDVWLD

*HQHUDO�GLVRUGHUV�DQG�
DGPLQLVWUDWLRQ�VLWH�FRQGLWLRQV

5DUH 0DODLVH��LQFUHDVHG�VZHDWLQJ

������ 2YHUGRVH

7KHUH�LV�YHU\�OLPLWHG�H[SHULHQFH�WR�GDWH�ZLWK�GHOLEHUDWH�RYHUGRVH�

6\PSWRPV

7KH�V\PSWRPV�GHVFULEHG�LQ�FRQQHFWLRQ�ZLWK�����PJ�ZHUH�JDVWURLQWHVWLQDO�V\PSWRPV�DQG�ZHDNQHVV��6LQJOH�
GRVHV�RI����PJ�HVRPHSUD]ROH�ZHUH�XQHYHQWIXO�

0DQDJHPHQW

1R�VSHFLILF�DQWLGRWH�LV�NQRZQ��(VRPHSUD]ROH�LV�H[WHQVLYHO\�SODVPD�SURWHLQ�ERXQG�DQG�LV�WKHUHIRUH�QRW�
UHDGLO\�GLDO\]DEOH��$V�LQ�DQ\�FDVH�RI�RYHUGRVH��WUHDWPHQW�VKRXOG�EH�V\PSWRPDWLF�DQG�JHQHUDO�VXSSRUWLYH�
PHDVXUHV�VKRXOG�EH�XWLOLVHG�

���������� 3+$50$&2/2*,&$/ 3523(57,(6

������� 3KDUPDFRG\QDPLFV SURSHUWLHV

3KDUPDFRWKHUDSHXWLF�JURXS��'UXJV�IRU�DFLG�UHODWHG�GLVRUGHUV�SURWRQ�SXPS�LQKLELWRUV
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$7&�FRGH��$��%�&��

(VRPHSUD]ROH�LV�WKH�6�LVRPHU�RI�RPHSUD]ROH�DQG�UHGXFHV�JDVWULF�DFLG�VHFUHWLRQ�WKURXJK�D�VSHFLILF�WDUJHWHG�
PHFKDQLVP�RI�DFWLRQ��,W�LV�D�VSHFLILF�LQKLELWRU�RI�WKH�DFLG�SXPS�LQ�WKH�SDULHWDO�FHOO��%RWK�WKH�5� DQG�6�
LVRPHU�RI�RPHSUD]ROH�KDYH�VLPLODU�SKDUPDFRG\QDPLF�DFWLYLW\�

0HFKDQLVP�RI�DFWLRQ

(VRPHSUD]ROH�LV�D�ZHDN�EDVH�DQG�LV�FRQFHQWUDWHG�DQG�FRQYHUWHG�WR�WKH�DFWLYH�IRUP�LQ�WKH�KLJKO\�DFLGLF�
HQYLURQPHQW�RI�WKH�VHFUHWRU\�FDQDOLFXOL�RI�WKH�SDULHWDO�FHOO��ZKHUH�LW�LQKLELWV�WKH�HQ]\PH�+�.��$73DVH�±
WKH�DFLG�SXPS�DQG�LQKLELWV�ERWK�EDVDO�DQG�VWLPXODWHG�DFLG�VHFUHWLRQ�

3KDUPDFRG\QDPLF�HIIHFWV

(IIHFW�RQ�JDVWULF�DFLG�VHFUHWLRQ

$IWHU�RUDO�GRVLQJ�ZLWK�HVRPHSUD]ROH����PJ�DQG����PJ�WKH�RQVHW�RI�HIIHFW�RFFXUV�ZLWKLQ�RQH�KRXU��$IWHU�
UHSHDWHG�DGPLQLVWUDWLRQ�ZLWK����PJ�HVRPHSUD]ROH�RQFH�GDLO\�IRU�ILYH�GD\V��PHDQ�SHDN�DFLG�RXWSXW�DIWHU�
SHQWDJDVWULQ�VWLPXODWLRQ�LV�GHFUHDVHG�����ZKHQ�PHDVXUHG�����KRXUV�DIWHU�GRVLQJ�RQ�GD\�ILYH�

$IWHU�ILYH�GD\V�RI�RUDO�GRVLQJ�ZLWK����PJ�DQG����PJ�RI�HVRPHSUD]ROH��LQWUDJDVWULF�S+�DERYH���ZDV�
PDLQWDLQHG�IRU�D�PHDQ�WLPH�RI����KRXUV�DQG����KRXUV��UHVSHFWLYHO\�RYHU����KRXUV�LQ�V\PSWRPDWLF�*(5'�
SDWLHQWV��7KH�SURSRUWLRQ�RI�SDWLHQWV�PDLQWDLQLQJ�DQ�LQWUDJDVWULF�S+�DERYH���IRU�DW�OHDVW�������DQG����KRXUV�
UHVSHFWLYHO\�ZHUH�IRU�HVRPHSUD]ROH����PJ����������DQG������&RUUHVSRQGLQJ�SURSRUWLRQV�IRU�
HVRPHSUD]ROH����PJ�ZHUH����������DQG�����

8VLQJ�$8&�DV�D�VXUURJDWH�SDUDPHWHU�IRU�SODVPD�FRQFHQWUDWLRQ��D�UHODWLRQVKLS�EHWZHHQ�LQKLELWLRQ�RI�DFLG�
VHFUHWLRQ�DQG�H[SRVXUH�KDV�EHHQ�VKRZQ�

7KHUDSHXWLF�HIIHFWV�RI�DFLG�LQKLELWLRQ

+HDOLQJ�RI�UHIOX[�HVRSKDJLWLV�ZLWK�HVRPHSUD]ROH����PJ�RFFXUV�LQ�DSSUR[LPDWHO\�����RI�SDWLHQWV�DIWHU�IRXU�
ZHHNV��DQG�LQ�����DIWHU�HLJKW�ZHHNV�

2QH�ZHHN�WUHDWPHQW�ZLWK�HVRPHSUD]ROH����PJ�E�L�G��DQG�DSSURSULDWH�DQWLELRWLFV��UHVXOWV�LQ�VXFFHVVIXO�
HUDGLFDWLRQ�RI +��S\ORUL LQ�DSSUR[LPDWHO\�����RI�SDWLHQWV�

$IWHU�HUDGLFDWLRQ�WUHDWPHQW�IRU�RQH�ZHHN��WKHUH�LV�QR�QHHG�IRU�VXEVHTXHQW�PRQRWKHUDS\�ZLWK�DQWLVHFUHWRU\�
GUXJV�IRU�HIIHFWLYH�XOFHU�KHDOLQJ�DQG�V\PSWRP�UHVROXWLRQ�LQ�XQFRPSOLFDWHG�GXRGHQDO�XOFHUV�

,Q�D�UDQGRPL]HG��GRXEOH�EOLQG��SODFHER�FRQWUROOHG�FOLQLFDO�VWXG\��SDWLHQWV�ZLWK�HQGRVFRSLFDOO\�FRQILUPHG�
SHSWLF�XOFHU�EOHHGLQJ�FKDUDFWHULVHG�DV�)RUUHVW�,D��,E��,,D�RU�,,E���������������DQG������UHVSHFWLYHO\��
ZHUH�UDQGRPL]HG�WR�UHFHLYH�HVRPHSUD]ROH�VROXWLRQ�IRU�LQIXVLRQ��Q �����RU�SODFHER��Q ������)ROORZLQJ�
HQGRVFRSLF�KDHPRVWDVLV��SDWLHQWV�UHFHLYHG�HLWKHU����PJ�HVRPHSUD]ROH�DV�DQ�LQWUDYHQRXV�LQIXVLRQ�RYHU����
PLQXWHV�IROORZHG�E\�D�FRQWLQXRXV�LQIXVLRQ�RI���PJ�SHU�KRXU�RU�SODFHER�IRU����KRXUV��$IWHU�WKH�LQLWLDO����
KRXU�SHULRG��DOO�SDWLHQWV�UHFHLYHG�RSHQ�ODEHO����PJ�RUDO�HVRPHSUD]ROH�IRU����GD\V�IRU�DFLG�VXSSUHVVLRQ��
7KH�RFFXUUHQFH�RI�UHEOHHGLQJ�ZLWKLQ���GD\V�ZDV������LQ�WKH�HVRPHSUD]ROH�WUHDWHG�JURXS�FRPSDUHG�WR�
������IRU�WKH�SODFHER�JURXS��$W����GD\V�SRVW�WUHDWPHQW��WKH�RFFXUUHQFH�RI�UHEOHHGLQJ�LQ�WKH�
HVRPHSUD]ROH�WUHDWHG�YHUVXV�WKH�SODFHER�WUHDWHG�JURXS�ZDV������YV�������

2WKHU�HIIHFWV�UHODWHG�WR�DFLG�LQKLELWLRQ

'XULQJ�WUHDWPHQW�ZLWK�DQWLVHFUHWRU\�PHGLFLQDO�SURGXFWV�VHUXP�JDVWULQ�LQFUHDVHV�LQ�UHVSRQVH�WR�WKH�
GHFUHDVHG�DFLG�VHFUHWLRQ��$OVR�&J$�LQFUHDVHV�GXH�WR�GHFUHDVHG�JDVWULF�DFLGLW\��7KH�LQFUHDVHG�&J$�OHYHO�PD\�
LQWHUIHUH�ZLWK�LQYHVWLJDWLRQV�IRU�QHXURHQGRFULQH�WXPRXUV�

$YDLODEOH�SXEOLVKHG�HYLGHQFH�VXJJHVWV�WKDW�SURWRQ�SXPS�LQKLELWRUV�VKRXOG�EH�GLVFRQWLQXHG�EHWZHHQ���GD\V�
DQG���ZHHNV�SULRU�WR�&J$�PHDVXUHPHQWV��7KLV�LV�WR�DOORZ�&J$�OHYHOV�WKDW�PLJKW�EH�VSXULRXVO\�HOHYDWHG�
IROORZLQJ�33,�WUHDWPHQW�WR�UHWXUQ�WR�UHIHUHQFH�UDQJH�

$Q�LQFUHDVHG�QXPEHU�RI�(&/�FHOOV�SRVVLEO\�UHODWHG�WR�WKH�LQFUHDVHG�VHUXP�JDVWULQ�OHYHOV��KDYH�EHHQ�
REVHUYHG�LQ�ERWK�FKLOGUHQ�DQG�DGXOWV�GXULQJ�ORQJ�WHUP�WUHDWPHQW�ZLWK�HVRPHSUD]ROH��7KH�ILQGLQJV�DUH�
FRQVLGHUHG�WR�EH�RI�QR�FOLQLFDO�VLJQLILFDQFH�



3DJH �� RI

'XULQJ�ORQJ�WHUP�WUHDWPHQW�ZLWK�DQWLVHFUHWRU\�PHGLFLQDO�SURGXFWV��JDVWULF�JODQGXODU�F\VWV�KDYH�EHHQ�
UHSRUWHG�WR�RFFXU�DW�D�VRPHZKDW�LQFUHDVHG�IUHTXHQF\��7KHVH�FKDQJHV�DUH�D�SK\VLRORJLFDO�FRQVHTXHQFH�RI�
SURQRXQFHG�LQKLELWLRQ�RI�DFLG�VHFUHWLRQ��DUH�EHQLJQ�DQG�DSSHDU�WR�EH�UHYHUVLEOH�

'HFUHDVHG�JDVWULF�DFLGLW\�GXH�WR�DQ\�PHDQV�LQFOXGLQJ�SURWRQ�SXPS�LQKLELWRUV��LQFUHDVHV�JDVWULF�FRXQWV�RI�
EDFWHULD�QRUPDOO\�SUHVHQW�LQ�WKH�JDVWURLQWHVWLQDO�WUDFW��7UHDWPHQW�ZLWK�SURWRQ�SXPS�LQKLELWRUV�PD\�OHDG�WR�
VOLJKWO\�LQFUHDVHG�ULVN�RI�JDVWURLQWHVWLQDO�LQIHFWLRQV�VXFK�DV 6DOPRQHOOD DQG &DPS\OREDFWHU DQG��LQ�
KRVSLWDOLVHG�SDWLHQWV��SRVVLEO\�DOVR &ORVWULGLXP�GLIILFLOH�

&OLQLFDO�HIILFDF\�DQG�VDIHW\

,Q�WZR�VWXGLHV�ZLWK�UDQLWLGLQH�DV�DQ�DFWLYH�FRPSDUDWRU��HVRPHSUD]ROH�VKRZHG�EHWWHU�HIIHFW�LQ�KHDOLQJ�RI�
JDVWULF�XOFHUV�LQ�SDWLHQWV�XVLQJ�16$,'V��LQFOXGLQJ�&2;���VHOHFWLYH�16$,'V�

,Q�WZR�VWXGLHV�ZLWK�SODFHER�DV�FRPSDUDWRU��HVRPHSUD]ROH�VKRZHG�EHWWHU�HIIHFW�LQ�WKH�SUHYHQWLRQ�RI�JDVWULF�
DQG�GXRGHQDO�XOFHUV�LQ�SDWLHQWV�XVLQJ�16$,'V��DJHG�!���DQG�RU�ZLWK�SUHYLRXV�XOFHU���LQFOXGLQJ�&2;���
VHOHFWLYH�16$,'V�

3DHGLDWULF�SRSXODWLRQ

,Q�D�VWXG\�LQ�SDHGLDWULF�*(5'�SDWLHQWV�����WR����\HDUV�RI�DJH��UHFHLYLQJ�ORQJ�WHUP�33,�WUHDWPHQW������RI�
WKH�FKLOGUHQ�GHYHORSHG�PLQRU�GHJUHHV�RI�(&/�FHOO�K\SHUSODVLD�ZLWK�QR�NQRZQ�FOLQLFDO�VLJQLILFDQFH�DQG�ZLWK�
QR�GHYHORSPHQW�RI�DWURSKLF�JDVWULWLV�RU�FDUFLQRLG�WXPRXUV

����� 3KDUPDFRNLQHWLF SURSHUWLHV

$EVRUSWLRQ

(VRPHSUD]ROH�LV�DFLG�ODELOH�DQG�LV�DGPLQLVWHUHG�RUDOO\�DV�JDVWUR�UHVLVWDQW�JUDQXOHV� ,Q�YLYR FRQYHUVLRQ�WR�
WKH�5�LVRPHU�LV�QHJOLJLEOH��$EVRUSWLRQ�RI�HVRPHSUD]ROH�LV�UDSLG��ZLWK�SHDN�SODVPD�OHYHOV�RFFXUULQJ�
DSSUR[LPDWHO\�����KRXUV�DIWHU�GRVH��7KH�DEVROXWH�ELRDYDLODELOLW\�LV�����DIWHU�D�VLQJOH�GRVH�RI����PJ�DQG�
LQFUHDVHV�WR�����DIWHU�UHSHDWHG�RQFH�GDLO\�DGPLQLVWUDWLRQ��)RU����PJ�HVRPHSUD]ROH�WKH�FRUUHVSRQGLQJ�
YDOXHV�DUH�����DQG������UHVSHFWLYHO\�

)RRG�LQWDNH�ERWK�GHOD\V�DQG�GHFUHDVHV�WKH�DEVRUSWLRQ�RI�HVRPHSUD]ROH�DOWKRXJK�WKLV�KDV�QR�VLJQLILFDQW�
LQIOXHQFH�RQ�WKH�HIIHFW�RI�HVRPHSUD]ROH�RQ�LQWUDJDVWULF�DFLGLW\�

'LVWULEXWLRQ

7KH�DSSDUHQW�YROXPH�RI�GLVWULEXWLRQ�DW�VWHDG\�VWDWH�LQ�KHDOWK\�VXEMHFWV�LV�DSSUR[LPDWHO\������O�NJ�ERG\�
ZHLJKW��(VRPHSUD]ROH�LV�����SODVPD�SURWHLQ�ERXQG�

%LRWUDQVIRUPDWLRQ

(VRPHSUD]ROH�LV�FRPSOHWHO\�PHWDEROLVHG�E\�WKH�F\WRFKURPH�3����V\VWHP��&<3���7KH�PDMRU�SDUW�RI�WKH�
PHWDEROLVP�RI�HVRPHSUD]ROH�LV�GHSHQGHQW�RQ�WKH�SRO\PRUSKLF�&<3�&����UHVSRQVLEOH�IRU�WKH�IRUPDWLRQ�RI�
WKH�K\GUR[\� DQG�GHVPHWK\O�PHWDEROLWHV�RI�HVRPHSUD]ROH��7KH�UHPDLQLQJ�SDUW�LV�GHSHQGHQW�RQ�DQRWKHU�
VSHFLILF�LVRIRUP��&<3�$���UHVSRQVLEOH�IRU�WKH�IRUPDWLRQ�RI�HVRPHSUD]ROH�VXOSKRQH��WKH�PDLQ�PHWDEROLWH�LQ�
SODVPD�

(OLPLQDWLRQ

7KH�SDUDPHWHUV�EHORZ�UHIOHFW�PDLQO\�WKH�SKDUPDFRNLQHWLFV LQ�LQGLYLGXDOV�ZLWK�D�IXQFWLRQDO�&<3�&���
HQ]\PH��H[WHQVLYH�PHWDEROLVHUV�

7RWDO�SODVPD�FOHDUDQFH�LV�DERXW����O�K�DIWHU�D�VLQJOH�GRVH�DQG�DERXW���O�K�DIWHU�UHSHDWHG�DGPLQLVWUDWLRQ��
7KH�SODVPD�HOLPLQDWLRQ�KDOI�OLIH�LV�DERXW�����KRXUV�DIWHU�UHSHDWHG�RQFH�GDLO\�GRVLQJ��(VRPHSUD]ROH�LV�
FRPSOHWHO\�HOLPLQDWHG�IURP�SODVPD�EHWZHHQ�GRVHV�ZLWK�QR�WHQGHQF\�IRU�DFFXPXODWLRQ�GXULQJ�RQFH�GDLO\�
DGPLQLVWUDWLRQ�

7KH�PDMRU�PHWDEROLWHV�RI�HVRPHSUD]ROH�KDYH�QR�HIIHFW�RQ�JDVWULF�DFLG�VHFUHWLRQ��$OPRVW�����RI�DQ�RUDO�
GRVH�RI�HVRPHSUD]ROH�LV�H[FUHWHG�DV�PHWDEROLWHV�LQ�WKH�XULQH��WKH�UHPDLQGHU�LQ�WKH�IDHFHV��/HVV�WKDQ����RI�
WKH�SDUHQW�GUXJ�LV�IRXQG�LQ�XULQH�
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/LQHDULW\�QRQ�OLQHDULW\

7KH�SKDUPDFRNLQHWLFV�RI�HVRPHSUD]ROH�KDV�EHHQ�VWXGLHG�LQ�GRVHV�XS�WR����PJ�E�L�G��7KH�DUHD�XQGHU�WKH�
SODVPD�FRQFHQWUDWLRQ�WLPH�FXUYH�LQFUHDVHV�ZLWK�UHSHDWHG�DGPLQLVWUDWLRQ�RI�HVRPHSUD]ROH��7KLV�LQFUHDVH�LV�
GRVH�GHSHQGHQW�DQG�UHVXOWV�LQ�D�PRUH�WKDQ�GRVH�SURSRUWLRQDO�LQFUHDVH�LQ�$8&�DIWHU�UHSHDWHG�
DGPLQLVWUDWLRQ��7KLV�WLPH� DQG�GRVH�GHSHQGHQF\�LV�GXH�WR�D�GHFUHDVH�RI�ILUVW�SDVV�PHWDEROLVP�DQG�V\VWHPLF�
FOHDUDQFH�SUREDEO\�FDXVHG�E\�DQ�LQKLELWLRQ�RI�WKH�&<3�&���HQ]\PH�E\�HVRPHSUD]ROH�DQG�RU�LWV�VXOSKRQH�
PHWDEROLWH�

6SHFLDO�SDWLHQW�SRSXODWLRQV

3RRU�PHWDEROLVHUV

$SSUR[LPDWHO\����������RI�WKH�SRSXODWLRQ�ODFN�D�IXQFWLRQDO�&<3�&���HQ]\PH�DQG�DUH�FDOOHG�SRRU�
PHWDEROLVHUV��,Q�WKHVH�LQGLYLGXDOV�WKH�PHWDEROLVP�RI�HVRPHSUD]ROH�LV�SUREDEO\�PDLQO\�FDWDO\VHG�E\�
&<3�$���$IWHU�UHSHDWHG�RQFH�GDLO\�DGPLQLVWUDWLRQ�RI����PJ�HVRPHSUD]ROH��WKH�PHDQ�DUHD�XQGHU�WKH�
SODVPD�FRQFHQWUDWLRQ�WLPH�FXUYH�ZDV�DSSUR[LPDWHO\������KLJKHU�LQ�SRRU�PHWDEROLVHUV�WKDQ�LQ�VXEMHFWV�
KDYLQJ�D�IXQFWLRQDO�&<3�&���HQ]\PH��H[WHQVLYH�PHWDEROLVHUV���0HDQ�SHDN�SODVPD�FRQFHQWUDWLRQV�ZHUH�
LQFUHDVHG�E\�DERXW������7KHVH�ILQGLQJV�KDYH�QR�LPSOLFDWLRQV�IRU�WKH�SRVRORJ\�RI�HVRPHSUD]ROH�

*HQGHU

)ROORZLQJ�D�VLQJOH�GRVH�RI����PJ�HVRPHSUD]ROH�WKH�PHDQ�DUHD�XQGHU�WKH�SODVPD�FRQFHQWUDWLRQ�WLPH�FXUYH�
LV�DSSUR[LPDWHO\�����KLJKHU�LQ�IHPDOHV�WKDQ�LQ�PDOHV��1R�JHQGHU�GLIIHUHQFH�LV�VHHQ�DIWHU�UHSHDWHG�RQFH�
GDLO\�DGPLQLVWUDWLRQ��7KHVH�ILQGLQJV�KDYH�QR�LPSOLFDWLRQV�IRU�WKH�SRVRORJ\�RI�HVRPHSUD]ROH�

+HSDWLF�LPSDLUPHQW

7KH�PHWDEROLVP�RI�HVRPHSUD]ROH�LQ�SDWLHQWV�ZLWK�PLOG�WR�PRGHUDWH�OLYHU�G\VIXQFWLRQ�PD\�EH�LPSDLUHG��7KH�
PHWDEROLF�UDWH�LV GHFUHDVHG�LQ�SDWLHQWV�ZLWK�VHYHUH�OLYHU�G\VIXQFWLRQ�UHVXOWLQJ�LQ�D�GRXEOLQJ�RI�WKH�DUHD�
XQGHU�WKH�SODVPD�FRQFHQWUDWLRQ�WLPH�FXUYH�RI�HVRPHSUD]ROH��7KHUHIRUH��D�PD[LPXP�RI����PJ�VKRXOG�QRW�
EH�H[FHHGHG�LQ�SDWLHQWV�ZLWK�VHYHUH�G\VIXQFWLRQ��(VRPHSUD]ROH�RU�LWV�PDMRU�PHWDEROLWHV�GR�QRW�VKRZ�DQ\�
WHQGHQF\�WR�DFFXPXODWH�ZLWK�RQFH�GDLO\�GRVLQJ�

5HQDO�LPSDLUPHQW

1R�VWXGLHV�KDYH�EHHQ�SHUIRUPHG�LQ�SDWLHQWV�ZLWK�GHFUHDVHG�UHQDO�IXQFWLRQ��6LQFH�WKH�NLGQH\�LV�UHVSRQVLEOH�
IRU�WKH�H[FUHWLRQ�RI�WKH�PHWDEROLWHV�RI�HVRPHSUD]ROH�EXW�QRW�IRU�WKH�HOLPLQDWLRQ�RI�WKH�SDUHQW�FRPSRXQG��
WKH�PHWDEROLVP�RI�HVRPHSUD]ROH�LV�QRW�H[SHFWHG�WR�EH�FKDQJHG�LQ�SDWLHQWV�ZLWK�LPSDLUHG�UHQDO�IXQFWLRQ�

(OGHUO\

7KH�PHWDEROLVP�RI�HVRPHSUD]ROH�LV�QRW�VLJQLILFDQWO\�FKDQJHG�LQ�HOGHUO\�VXEMHFWV��������\HDUV�RI�DJH��

3DHGLDWULF�SRSXODWLRQ

$GROHVFHQWV�������\HDUV�

)ROORZLQJ�UHSHDWHG�GRVH�DGPLQLVWUDWLRQ�RI����PJ�DQG����PJ�HVRPHSUD]ROH��WKH�WRWDO�H[SRVXUH��$8&��DQG�
WKH�WLPH�WR�UHDFK�PD[LPXP�SODVPD�GUXJ�FRQFHQWUDWLRQ��WPD[��LQ����WR����\HDU�ROGV�ZDV�VLPLODU�WR�WKDW�LQ�
DGXOWV�IRU�ERWK�HVRPHSUD]ROH�GRVHV�

���������� 3+$50$&(87,&$/ 3$57,&8/$56

����� /LVW RI H[FLSLHQWV

��� ,QFRPSDWLELOLWLHV

1RW�DSSOLFDEOH�

�������6KHOI OLIH

��\HDUV
����� 6SHFLDO SUHFDXWLRQV IRU�VWRUDJH
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7KLV�PHGLFLQDO�SURGXFW�GRHV�QRW�UHTXLUH�DQ\�VSHFLDO�VWRUDJH�FRQGLWLRQV�

������ 1DWXUH DQG FRQWHQWV RI FRQWDLQHU

��[�� &DSVXOHV�LQ�DQ�$/8�39&�VDFKHW��SODFHG�LQ�DQ�RXWHU�FDUWRQ�ZLWK�LQVHUW�

��� 6SHFLDO SUHFDXWLRQV IRU GLVSRVDO

.HHS DOO�PHGLFLQHV�RXW RI UHDFK RI FKLOGUHQ��3URWHFW IURP KHDW��OLJKW DQG PRLVWXUH��VWRUH�EHORZ ���&�

�� �$33/,&$17�0$18)$&785(5!

)LGVRQ�+HDOWKFDUH�3OF���
.P�����/DJRV�$EHRNXWD�([SUHVVZD\��
6DQJR�2WD��2JXQ�6WDWH��1LJHULD��
�����������������
FXVWRPHUFDUH#ILGVRQ�FRP


