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'6��'LK\GURDUWHPLVLQLQ�ZLWK�3LSHUDTXLQH�3KRVSKDWH�IRU�RUDO�6XVSHQVLRQ�DYDLODEOH�DV

&OLQLFDO�SDUWLFXODUV

��� 7KHUDSHXWLF LQGLFDWLRQV

'LK\GURDUWHPLVLQLQ DQG� 3LSHUDTXLQH� 3KRVSKDWH� 6XVSHQVLRQ� LV� LQGLFDWHG� IRU� WKH� WUHDWPHQW� RI� DFXWH�
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XQFRPSOLFDWHG�3ODVPRGLXP�IDOFLSDUXP�PDODULD�LQ�DGXOWV��DGROHVFHQWV��FKLOGUHQ�DQG�LQIDQWV���PRQWKV�

DQG�RYHU�DQG�ZHLJKLQJ���NJ�RU�PRUH�

&RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�RIILFLDO�JXLGDQFH�RQ�WKH�DSSURSULDWH�XVH�RI�DQWLPDODULDO�PHGLFLQDO�

SURGXFWV�

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

'6�VKRXOG�EH�DGPLQLVWHUHG�RYHU�WKUHH�FRQVHFXWLYH�GD\V�IRU�D�WRWDO�RI�WKUHH�GRVHV�WDNHQ�DW

WKH�VDPH�WLPH�HDFK�GD\�

3RVRORJ\

6XVSHQVLRQ�VKRXOG�EH�DGPLQLVWHUHG�RYHU�WKUHH�FRQVHFXWLYH�GD\V�IRU�D�WRWDO�RI�WKUHH�GRVHV�WDNHQ�DW�

WKH� VDPH� WLPH� HDFK� GD\�� ,I� D� SDWLHQW� YRPLWV� ZLWKLQ� ��� PLQXWHV�� WKH� ZKROH� GRVH� VKRXOG� EH� UH�

DGPLQLVWHUHG��LI�D�SDWLHQW�YRPLWV�ZLWKLQ�������PLQXWHV��KDOI�WKH�GRVH�VKRXOG�EH�UH�DGPLQLVWHUHG��5H�

GRVLQJ� VKRXOG� QRW� EH� DWWHPSWHG� PRUH� WKDQ� RQFH�� ,I� WKH� VHFRQG� GRVH� LV� YRPLWHG�� DOWHUQDWLYH�

DQWLPDODULDO�WKHUDS\�VKRXOG�EH�LQVWLWXWHG��,I�D�GRVH�LV�PLVVHG��LW�VKRXOG�EH�WDNHQ�DV�VRRQ�DV�UHDOLVHG�

DQG� WKHQ� WKH� UHFRPPHQGHG� UHJLPHQ� FRQWLQXHG� XQWLO� WKH� IXOO� FRXUVH� RI� WUHDWPHQW� KDV� EHHQ�

FRPSOHWHG��7KHUH� LV�QR�GDWD�RQ�D�VHFRQG�FRXUVH�RI�WUHDWPHQW��1R�PRUH�WKDQ�WZR�FRXUVHV�PD\�EH�

JLYHQ�ZLWKLQ�D����PRQWK�SHULRG�� �$�VHFRQG�FRXUVH�VKRXOG�QRW�EH�JLYHQ�ZLWKLQ���PRQWKV�DIWHU� WKH�

ILUVW�FRXUVH�GXH�WR�WKH�ORQJ�HOLPLQDWLRQ�KDOI�OLIH�RI�SLSHUDTXLQH��

6SHFLDO�SRSXODWLRQV

(OGHUO\

&OLQLFDO�VWXGLHV�RI� GLG�QRW� LQFOXGH�SDWLHQWV�DJHG����\HDUV�DQG�RYHU��WKHUHIRUH

QR�GRVLQJ�UHFRPPHQGDWLRQ�FDQ�EH�PDGH��&RQVLGHULQJ�WKH�SRVVLELOLW\�RI�DJH�DVVRFLDWHG�GHFUHDVH�LQ�

KHSDWLF� DQG� UHQDO� IXQFWLRQ�� DV�ZHOO� DV�D�SRWHQWLDO� IRU�KHDUW�GLVRUGHUV� FDXWLRQ� VKRXOG�EH�H[HUFLVHG�

ZKHQ�DGPLQLVWHULQJ�WKH�SURGXFW�WR�WKH�HOGHUO\�

+HSDWLF�DQG�UHQDO�LPSDLUPHQW

,W� KDV� QRW� EHHQ� HYDOXDWHG� LQ� VXEMHFWV� ZLWK� PRGHUDWH� RU� VHYHUH� UHQDO� RU� KHSDWLF� LQVXIILFLHQF\��

3DHGLDWULF� SRSXODWLRQ� 7KH� VDIHW\� DQG� HIILFDF\� LQ� LQIDQWV� DJHG� OHVV� WKDQ� ��PRQWKV� DQG� LQ� FKLOGUHQ�

ZHLJKLQJ�OHVV�WKDQ���NJ�KDV�QRW�EHHQ�HVWDEOLVKHG��1R�GDWD�DUH�DYDLODEOH�IRU�WKHVH�SDHGLDWULF�VXEVHWV��

0HWKRG�RI�DGPLQLVWUDWLRQ

)$&,5,'�'6�VKRXOG�EH�WDNHQ�RUDOO\�ZLWK�ZDWHU�DQG�ZLWKRXW�IRRG�

(DFK�GRVH�VKRXOG�EH�WDNHQ�QR�OHVV�WKDQ���KRXUV�DIWHU�WKH�ODVW�IRRG�LQWDNH�

1R�IRRG�VKRXOG�EH�WDNHQ�ZLWKLQ���KRXUV�DIWHU�HDFK�GRVH�

��� &RQWUDLQGLFDWLRQV

� )DPLO\�KLVWRU\�RI�VXGGHQ�GHDWK�RU RI�FRQJHQLWDO�SURORQJDWLRQ�RI�WKH�47F�LQWHUYDO�

� .QRZQ�FRQJHQLWDO�SURORQJDWLRQ�RI�WKH�47F�LQWHUYDO�RU�DQ\�FOLQLFDO�FRQGLWLRQ�NQRZQ�WR�SURORQJ�WKH

47F�LQWHUYDO��

� +LVWRU\�RI�V\PSWRPDWLF�FDUGLDF�DUUK\WKPLDV�RU�ZLWK�FOLQLFDOO\�UHOHYDQW�EUDG\FDUGLD�

� $Q\ SUHGLVSRVLQJ�FDUGLDF�FRQGLWLRQV�IRU�DUUK\WKPLD�VXFK�DV�VHYHUH�K\SHUWHQVLRQ��OHIW�YHQWULFXODU
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K\SHUWURSK\��LQFOXGLQJ�K\SHUWURSKLF�FDUGLRP\RSDWK\��RU�FRQJHVWLYH�FDUGLDF�IDLOXUH�DFFRPSDQLHG

E\�UHGXFHG�OHIW�YHQWULFOH�HMHFWLRQ�IUDFWLRQ��

� (OHFWURO\WH�GLVWXUEDQFHV��SDUWLFXODUO\�K\SRNDODHPLD��K\SRFDOFDHPLD�RU�K\SRPDJQHVDHPLD�

� 7DNLQJ�PHGLFLQDO�SURGXFWV�WKDW�DUH�NQRZQ�WR�SURORQJ�WKH�47F�LQWHUYDO��7KHVH�LQFOXGH��EXW�DUH�QRW

OLPLWHG�WR���

� $QWLDUUK\WKPLFV �H�J��DPLRGDURQH��GLVRS\UDPLGH��GRIHWLOLGH��LEXWLOLGH��SURFDLQDPLGH��TXLQLGLQH�

K\GURTXLQLGLQH��VRWDORO��

� 1HXUROHSWLFV��H�J��SKHQRWKLD]LQHV��VHUWLQGROH��VXOWRSULGH��FKORUSURPD]LQH��KDORSHULGRO�

PHVRULGD]LQH��SLPR]LGH��RU�WKLRULGD]LQH���DQWLGHSUHVVLYH�PHGLFLQDO�SURGXFWV�

� &HUWDLQ�DQWLPLFURELDO�PHGLFLQDO�SURGXFWV��LQFOXGLQJ�PHGLFLQDO�SURGXFWV�RI�WKH�IROORZLQJ

FODVVHV�

� PDFUROLGHV��H�J��HU\WKURP\FLQ��FODULWKURP\FLQ��

� IOXRURTXLQRORQHV��H�J��PR[LIOR[DFLQ��VSDUIOR[DFLQ��

� LPLGD]ROH�DQG�WULD]ROH�DQWLIXQJDOPHGLFLQDO�SURGXFWV�

� DQG�DOVR�SHQWDPLGLQH�DQG�VDTXLQDYLU�

� &HUWDLQ�QRQ�VHGDWLQJ�DQWLKLVWDPLQHV��H�J��WHUIHQDGLQH��DVWHPL]ROH��PL]RODVWLQH���&LVDSULGH�

GURSHULGRO��GRPSHULGRQH��EHSULGLO��GLSKHPDQLO��SUREXFRO��OHYRPHWKDG\O��PHWKDGRQH��YLQFD

DONDORLGV��DUVHQLF�WULR[LGH�

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

'LK\GURDUWHPLVLQLQ����PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�VKRXOG�QRW�EH�XVHG�WR�WUHDW�VHYHUH�

IDOFLSDUXP� PDODULD� DQG�� GXH� WR� LQVXIILFLHQW� GDWD�� VKRXOG� QRW� EH� XVHG� WR� WUHDW� PDODULD� GXH� WR�

3ODVPRGLXP�YLYD[��3ODVPRGLXP�PDODULDH�RU�3ODVPRGLXP�RYDOH�

7KH�ORQJ�KDOI�OLIH�RI�SLSHUDTXLQH��DERXW����GD\V��VKRXOG�EH�NHSW�LQ�PLQG�LQ�WKH�HYHQW�WKDW�DQRWKHU�

DQWL� PDODULDO�DJHQW�LV�VWDUWHG�GXH�WR�WUHDWPHQW�IDLOXUH�RU�D�QHZ�PDODULD�LQIHFWLRQ�

3LSHUDTXLQH� LV� DQ� LQKLELWRU� RI� &<3�$��� &DXWLRQ� LV� UHFRPPHQGHG� ZKHQ� FR�DGPLQLVWHULQJ�

'LK\GURDUWHPLVLQLQ� ���PJ� DQG�3LSHUDTXLQH� ����PJ�6XVSHQVLRQ�ZLWK�PHGLFLQDO� SURGXFWV� H[KLELWLQJ�

YDULDEOH�SDWWHUQV�RI� LQKLELWLRQ�� LQGXFWLRQ�RU�FRPSHWLWLRQ�IRU�&<3�$��DV�WKH�WKHUDSHXWLF�DQG�RU�WR[LF�

HIIHFWV�RI�VRPH�FR�DGPLQLVWHUHG�PHGLFLQDO�SURGXFWV�FRXOG�EH�DOWHUHG�

3LSHUDTXLQH� LV� DOVR� D� VXEVWUDWH� RI� &<3�$��� $� PRGHUDWH� LQFUHDVH� RI� SLSHUDTXLQH� SODVPD�

FRQFHQWUDWLRQV� ����IROG�� ZDV� REVHUYHG� ZKHQ� FR�DGPLQLVWHUHG� ZLWK� VWURQJ� &<3�$�� LQKLELWRUV��

UHVXOWLQJ�LQ�D�SRWHQWLDO�H[DFHUEDWLRQ�RI�WKH�HIIHFW�RQ�47F�SURORQJDWLRQ��([SRVXUH�WR�SLSHUDTXLQH�PD\�

DOVR� EH� LQFUHDVHG� ZKHQ� FR�DGPLQLVWHUHG� ZLWK� PLOG� RU� PRGHUDWH� &<3�$��LQKLELWRUV� �H�J�� RUDO�

FRQWUDFHSWLYHV���7KHUHIRUH��FDXWLRQ�VKRXOG�EH�DSSOLHG�ZKHQ�FR�DGPLQLVWHULQJ�'LK\GURDUWHPLVLQLQ����

PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�ZLWK�DQ\�&<3�$��LQKLELWRU�DQG�(&*�PRQLWRULQJ�VKRXOG�EH�

FRQVLGHUHG��'XH�WR�WKH� ODFN�RI�PXOWLSOH�GRVH�3.�GDWD�IRU�SLSHUDTXLQH��DGPLQLVWUDWLRQ�RI�DQ\�VWURQJ�

&<3�$��LQKLELWRUV�VKRXOG�EH�GLVFRXUDJHG�DIWHU� LQLWLDWLRQ� �L�H�� WKH� ILUVW�GRVH���'LK\GURDUWHPLVLQLQ����

PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�VKRXOG�QRW�EH�XVHG�GXULQJ�SUHJQDQF\� LQ�VLWXDWLRQV�ZKHUH�
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RWKHU� VXLWDEOH� DQG� HIIHFWLYH� DQWLPDODULDOV� DUH� DYDLODEOH� �� � ,Q� WKH� DEVHQFH� RI� FDUFLQRJHQLFLW\� VWXG\�

GDWD��DQG�GXH�WR�ODFN�RI�FOLQLFDO�H[SHULHQFH�ZLWK�UHSHDWHG�FRXUVHV�RI�WUHDWPHQW�LQ�KXPDQV��QR�PRUH�

WKDQ�WZR�FRXUVHV�RI�'LK\GURDUWHPLVLQLQ����PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�VKRXOG�EH�JLYHQ�

LQ�D���PRQWK�SHULRG�

(IIHFWV�RQ�FDUGLDF�UHSRODUL]DWLRQ

,Q FOLQLFDO� WULDOV�ZLWK�'LK\GURDUWHPLVLQLQ� ���PJ� DQG� 3LSHUDTXLQH� ����PJ� 6XVSHQVLRQ� OLPLWHG� (&*V�

ZHUH�REWDLQHG�GXULQJ�WUHDWPHQW��7KHVH�VKRZHG�WKDW�47F�SURORQJDWLRQ�RFFXUUHG�PRUH�IUHTXHQWO\�DQG�

WR�D�ODUJHU�H[WHQW�LQ�DVVRFLDWLRQ�ZLWK�'LK\GURDUWHPLVLQLQ����PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�

WKHUDS\�WKDQ�ZLWK�WKH�FRPSDUDWRUV�$QDO\VLV�RI�FDUGLDF�DGYHUVH�HYHQWV� LQ�FOLQLFDO�WULDOV�VKRZHG�WKDW�

WKHVH� ZHUH� UHSRUWHG� PRUH� IUHTXHQWO\� LQ� 'LK\GURDUWHPLVLQLQ� ��� PJ� DQG� 3LSHUDTXLQH� ���� PJ�

6XVSHQVLRQ� WUHDWHG� SDWLHQWV� WKDQ� LQ� WKRVH� WUHDWHG� ZLWK� FRPSDUDWRU� DQWLPDODULDO�� %HIRUH� WKH� WKLUG�

GRVH�RI�'LK\GURDUWHPLVLQLQ����PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ��LQ�RQH�RI�WKH�WZR�3KDVH�,,,�

VWXGLHV�������SDWLHQWV��������ZHUH�UHSRUWHG�WR�KDYH�D�47F)�YDOXH�RI�!�����PV�YHUVXV�QRQH�LQ�WKH�

FRPSDUDWRU�JURXS�

7KH�SRWHQWLDO�IRU�'LK\GURDUWHPLVLQLQ����PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�WR�SURORQJ�WKH�47F�

LQWHUYDO� ZDV� LQYHVWLJDWHG� LQ� SDUDOOHO� JURXSV� RI� KHDOWK\� YROXQWHHUV� ZKR� WRRN� HDFK� GRVH� ZLWK� KLJK�

�a�����.FDO��RU�ORZ��a����.FDO��IDW�FDORULH�PHDOV�RU�LQ�IDVWLQJ�FRQGLWLRQV��&RPSDUHG�WR�SODFHER��WKH�

PD[LPXP�PHDQ�LQFUHDVHV�LQ�47F)�RQ�GD\���RI�GRVLQJ�ZLWK�)$/&,5,'6863(16,21�ZHUH������������

DQG������PVHF�XQGHU� UHVSHFWLYH�GRVLQJ�FRQGLWLRQV��7KH�47F)�SURORQJDWLRQ�REVHUYHG�XQGHU� IDVWLQJ�

FRQGLWLRQV�ODVWHG�EHWZHHQ���DQG����KRXUV�DIWHU�WKH�ODVW�GRVH�ZDV�DGPLQLVWHUHG�RQ�GD\����7KH�PHDQ�

47F)�SURORQJDWLRQ�FRPSDUHG�WR�SODFHER�GHFUHDVHG�WR������PVHF�DW����KRXUV�DQG�WR�����PVHF�DW����

KRXUV��1R�KHDOWK\�VXEMHFW�GRVHG�LQ�IDVWLQJ�FRQGLWLRQV�VKRZHG�D�47F)�JUHDWHU�WKDQ�����PVHF�RU�DQ�

LQFUHDVH�RYHU�EDVHOLQH�JUHDWHU�WKDQ����PVHF��7KH�QXPEHU�RI�VXEMHFWV�ZLWK�47F)�JUHDWHU�WKDQ�����

PVHF�DIWHU�GRVLQJ�ZLWK� ORZ� IDW�PHDOV�ZDV�������ZKLOH�������KDG�47F)� YDOXHV� RYHU� WKLV� WKUHVKROG�

DIWHU�GRVLQJ�ZLWK�KLJK�IDW�PHDOV��1R�VXEMHFW�KDG�D�47F)�YDOXH�JUHDWHU�WKDQ�����PVHF�LQ�DQ\�RI�WKH�

GRVLQJ�FRQGLWLRQV�

$Q�(&*�VKRXOG�EH�REWDLQHG�DV�HDUO\�DV�SRVVLEOH�GXULQJ�WUHDWPHQW�ZLWK� )$/&,5,'6863(16,21�DQG�

(&*�PRQLWRULQJ�VKRXOG�EH�DSSOLHG�LQ�SDWLHQWV�ZKR�PD\�KDYH�D�KLJKHU�ULVN�RI�GHYHORSLQJ�DUUK\WKPLD�

LQ�DVVRFLDWLRQ�ZLWK�47F�SURORQJDWLRQ��

:KHQ� FOLQLFDOO\� DSSURSULDWH�� FRQVLGHUDWLRQ� VKRXOG� EH� JLYHQ� WR� REWDLQLQJ� DQ� (&*� IURP� DOO� SDWLHQWV�

EHIRUH� WKH� ODVW�RI� WKH� WKUHH�GDLO\�GRVHV� LV� WDNHQ�DQG�DSSUR[LPDWHO\�����KRXUV�DIWHU� WKH� ODVW�GRVH��

VLQFH�WKH�ULVN�RI�47F LQWHUYDO�SURORQJDWLRQ�PD\�EH�JUHDWHVW�GXULQJ�WKLV�SHULRG��47F�LQWHUYDOV�RI�PRUH�

WKDQ� ���� PV� DUH� DVVRFLDWHG� ZLWK� D� SURQRXQFHG� ULVN� IRU� SRWHQWLDOO\� OLIH�WKUHDWHQLQJ� YHQWULFXODU�

WDFK\DUUK\WKPLDV��7KHUHIRUH��(&*�PRQLWRULQJ�GXULQJ�WKH�IROORZLQJ�������KRXUV�VKRXOG�EH�DSSOLHG�IRU�

SDWLHQWV�IRXQG�WR�KDYH�D�SURORQJDWLRQ�WR�WKLV�H[WHQW��7KHVH�SDWLHQWV�VKRXOG�QRW�UHFHLYH�DQRWKHU�GRVH�

RI� 'LK\GURDUWHPLVLQLQ� ��� PJ� DQG� 3LSHUDTXLQH� ���� PJ� 6XVSHQVLRQ� DQG� DOWHUQDWLYH� DQWLPDODULDO�

WKHUDS\�VKRXOG�EH�LQVWLWXWHG�
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&RPSDUHG�WR�DGXOW�PDOHV��IHPDOH�SDWLHQWV�DQG�HOGHUO\�SDWLHQWV�KDYH�ORQJHU�47F�LQWHUYDOV��7KHUHIRUH��

WKH\�PD\�EH�PRUH�VHQVLWLYH�WR�WKH�HIIHFWV�RI�47F�SURORQJLQJ�PHGLFDWLRQV�VXFK�DV�'LK\GURDUWHPLVLQLQ�

���PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�VR�WKDW�VSHFLDO�FDXWLRQ LV�UHTXLUHG�

3DHGLDWULF�SRSXODWLRQ

6SHFLDO� SUHFDXWLRQ� LV� DGYLVHG� LQ� \RXQJ� FKLOGUHQ� ZKHQ� YRPLWLQJ�� DV� WKH\� DUH� OLNHO\� WR� GHYHORS�

HOHFWURO\WH�GLVWXUEDQFHV��7KHVH�PD\�LQFUHDVH�WKH�47F�SURORQJLQJ�HIIHFW�RI�'LK\GURDUWHPLVLQLQ����PJ�

DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�

+HSDWLF�DQG�UHQDO�LPSDLUPHQW

'LK\GURDUWHPLVLQLQ����PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�KDV�QRW�EHHQ�HYDOXDWHG� LQ�SDWLHQWV�

ZLWK� PRGHUDWH� RU� VHYHUH� UHQDO� RU� KHSDWLF� LQVXIILFLHQF\�� 'XH� WR� WKH� SRWHQWLDO� IRU� KLJKHU� SODVPD�

FRQFHQWUDWLRQV� RI� SLSHUDTXLQH� WR� RFFXU�� FDXWLRQ� LV� DGYLVHG� LI� 'LK\GURDUWHPLVLQLQ� ��� PJ� DQG�

3LSHUDTXLQH�����PJ�LV�DGPLQLVWHUHG�WR�SDWLHQWV�ZLWK�MDXQGLFH�DQG�RU�ZLWK�PRGHUDWH�RU�VHYHUH�UHQDO�

RU�KHSDWLF�LQVXIILFLHQF\��DQG�(&*�DQG�EORRG�SRWDVVLXP�PRQLWRULQJ�DUH�DGYLVHG�

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

'LK\GURDUWHPLVLQLQ����PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�LV�FRQWUDLQGLFDWHG�LQ�SDWLHQWV�DOUHDG\�

WDNLQJ� RWKHU�PHGLFLQDO� SURGXFWV� WKDW� DUH� NQRZQ� WR� SURORQJ� WKH� 47F� LQWHUYDO� GXH� WR� WKH� ULVN� RI� D�

SKDUPDFRG\QDPLF�LQWHUDFWLRQ�OHDGLQJ�WR�DQ�DGGLWLYH�HIIHFW�RQ�WKH�47F�LQWHUYDO��$�OLPLWHG�QXPEHU�RI�

GUXJ�GUXJ�SKDUPDFRNLQHWLF� LQWHUDFWLRQ�VWXGLHV�ZLWK�'LK\GURDUWHPLVLQLQ����PJ�DQG�3LSHUDTXLQH�����

PJ�6XVSHQVLRQ� KDYH� EHHQ�SHUIRUPHG� LQ� KHDOWK\� DGXOW� VXEMHFWV�� 7KHUHIRUH� WKH� DVVHVVPHQW� RI� WKH�

SRWHQWLDO�IRU�GUXJ�GUXJ�LQWHUDFWLRQV�WR�RFFXU�LV�EDVHG�RQ�HLWKHU�LQ�YLYR�RU�LQ�YLWUR�VWXGLHV��

(IIHFWV�RQ�FR�DGPLQLVWHUHG�PHGLFLQDO�SURGXFWV

3LSHUDTXLQH�LV�PHWDEROLVHG�E\��DQG�LV�DQ�LQKLELWRU�RI�&<3�$���7KH�FRQFXUUHQW�DGPLQLVWUDWLRQ�RI�RUDO�

'LK\GURDUWHPLVLQLQ� ��� PJ� DQG� 3LSHUDTXLQH� ���� PJ� 6XVSHQVLRQ� ZLWK� ���� PJ� RUDO� PLGD]RODP�� D�

&<3�$�� SUREH� VXEVWUDWH�� OHG� WR� D� PRGHVW� LQFUHDVH� ����IROG�� LQ� PLGD]RODP� DQG� LWV� PHWDEROLWHV�

H[SRVXUHV�LQ�KHDOWK\�DGXOW�VXEMHFWV��7KLV�LQKLELWRU\�HIIHFW�ZDV�QR�ORQJHU�HYLGHQW�RQH�ZHHN�DIWHU�ODVW�

DGPLQLVWUDWLRQ� RI� 'LK\GURDUWHPLVLQLQ� ��� PJ� DQG� 3LSHUDTXLQH� ���� PJ� 6XVSHQVLRQ�� 7KHUHIRUH��

SDUWLFXODU�DWWHQWLRQ�VKRXOG�EH�SDLG�ZKHQ�PHGLFLQDO�SURGXFWV� WKDW�KDYH�D�QDUURZ� WKHUDSHXWLF� LQGH[�

�H�J��DQWLUHWURYLUDO�PHGLFLQDO�SURGXFWV�DQG�F\FORVSRULQH��DUH�FR�DGPLQLVWHUHG�ZLWK�'LK\GURDUWHPLVLQLQ�

���PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�

)URP� LQ� YLWUR�GDWD��SLSHUDTXLQH� XQGHUJRHV�D� ORZ� OHYHO� RI�PHWDEROLVP�E\�&<3�&����DQG� LV� DOVR�DQ�

LQKLELWRU� RI� WKLV� HQ]\PH�� 7KHUH� LV� WKH� SRWHQWLDO� IRU� UHGXFLQJ� WKH� UDWH� RI� PHWDEROLVP� RI� RWKHU�

VXEVWUDWHV� RI� WKLV� HQ]\PH�� VXFK� DV� RPHSUD]ROH�� ZLWK� FRQVHTXHQW� LQFUHDVH� RI� WKHLU� SODVPD�

FRQFHQWUDWLRQ��DQG�WKHUHIRUH��RI�WKHLU�WR[LFLW\�

3LSHUDTXLQH�KDV�WKH�SRWHQWLDO�WR�LQFUHDVH�WKH�UDWH�RI�PHWDEROLVP IRU�&<3�(��VXEVWUDWHV�UHVXOWLQJ�LQ�D�

GHFUHDVH� LQ� WKH�SODVPD�FRQFHQWUDWLRQV�RI� VXEVWUDWHV�VXFK�DV�SDUDFHWDPRO�RU� WKHRSK\OOLQH��DQG�WKH�

DQDHVWKHWLF� JDVHV� HQIOXUDQH�� KDORWKDQH� DQG� LVRIOXUDQH�� 7KH�PDLQ� FRQVHTXHQFH� RI� WKLV� LQWHUDFWLRQ�

FRXOG�EH�D�UHGXFWLRQ�RI�HIILFDF\�RI�WKH�FR�DGPLQLVWHUHG�PHGLFLQDO�SURGXFWV�

3DHGLDWULF�SRSXODWLRQ�



3DJH���RI�

'UXJ�GUXJ�LQWHUDFWLRQ�VWXGLHV�KDYH�RQO\�EHHQ�SHUIRUPHG�LQ�DGXOWV��7KH�H[WHQW�RI�LQWHUDFWLRQV�LQ�WKH�

SDHGLDWULF�SRSXODWLRQ� LV�QRW�NQRZQ��7KH�DERYH�PHQWLRQHG� LQWHUDFWLRQV� IRU�DGXOWV�DQG�WKH�ZDUQLQJV�

VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�IRU�WKH�SDHGLDWULF�SRSXODWLRQ�

2UDO�FRQWUDFHSWLYHV

:KHQ� FR�DGPLQLVWHUHG� WR� KHDOWK\� ZRPHQ�� 'LK\GURDUWHPLVLQLQ� ��� PJ� DQG� 3LSHUDTXLQH� ���� PJ�

6XVSHQVLRQ� H[HUWHG� RQO\� D� PLQLPXP� HIIHFW� RQ� DQ� HVWURJHQ�SURJHVWLQLF� FRPELQDWLRQ� RUDO�

FRQWUDFHSWLYH� WUHDWPHQW� LQFUHDVLQJ� WKH�HWK\QLOHVWUDGLRO� UDWH�RI�DEVRUSWLRQ� �H[SUHVVHG�E\�JHRPHWULF�

PHDQ� &PD[�� RI� DERXW� ���� EXW� QRW� VLJQLILFDQWO\� FKDQJLQJ� WKH� H[SRVXUH� WR� HWK\QLOHVWUDGLRO� DQG�

OHYRQRUJHVWUHO� DQG� QRW� LQIOXHQFLQJ� FRQWUDFHSWLRQ� DFWLYLW\� DV� GHPRQVWUDWHG� E\� WKH� VLPLODU� SODVPD�

FRQFHQWUDWLRQV� RI� IROOLFOH� VWLPXODWLQJ� KRUPRQH� �)6+��� OXWHLQL]LQJ� KRUPRQH� �/+�� DQG� SURJHVWHURQH�

REVHUYHG�DIWHU�RUDO�FRQWUDFHSWLYH�WUHDWPHQW�ZLWK�RU�ZLWKRXW�FRQFRPLWDQW�'LK\GURDUWHPLVLQLQ����PJ�

DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�DGPLQLVWUDWLRQ�

)RRG�LQWHUDFWLRQ

$EVRUSWLRQ�RI�SLSHUDTXLQH�LV�LQFUHDVHG�LQ�WKH�SUHVHQFH�RI�IDWW\�IRRG�ZKLFK�PD\�LQFUHDVH�LWV�HIIHFW�RQ�

47F� LQWHUYDO��'LK\GURDUWHPLVLQLQ� ���PJ�DQG�3LSHUDTXLQH� ����PJ�6XVSHQVLRQ� VKRXOG� QRW� EH� WDNHQ�

ZLWK�JUDSHIUXLW MXLFH�DV�LW�LV�OLNHO\�WR�OHDG�WR�LQFUHDVHG�SLSHUDTXLQH�SODVPD�FRQFHQWUDWLRQV�

��� 3UHJQDQF\�DQG�/DFWDWLRQ

3UHJQDQF\

7KHUH� DUH� LQVXIILFLHQW� GDWD� RQ� WKH� XVH� RI� VXVSHQVLRQ�� � %DVHG� RQ� DQLPDO� GDWD�� 6XVSHQVLRQ� LV�

VXVSHFWHG�WR�FDXVH�VHULRXV�ELUWK�GHIHFWV�ZKHQ�DGPLQLVWHUHG�GXULQJ�WKH�ILUVW�WULPHVWHU�RI�SUHJQDQF\��

5HSURGXFWLYH� VWXGLHV�ZLWK�DUWHPLVLQLQ�GHULYDWLYHV�KDYH�GHPRQVWUDWHG� WHUDWRJHQLF�SRWHQWLDO�ZLWK�DQ�

LQFUHDVHG� ULVN� GXULQJ� HDUO\� JHVWDWLRQ�� 3LSHUDTXLQH� ZDV� QRW� WHUDWRJHQLF� LQ� WKH� UDW� RU� UDEELW�� ,Q�

SHULQDWDO� DQG SRVWQDWDO� VWXGLHV� LQ� UDWV�� SLSHUDTXLQH� ZDV� DVVRFLDWHG� ZLWK� GHOLYHU\� FRPSOLFDWLRQV��

+RZHYHU�� WKHUH� ZDV� QR� GHOD\� LQ� QHRQDWDO� GHYHORSPHQW� IROORZLQJ� H[SRVXUH� LQ� XWHUR� RU� YLD� PLON��

6XVSHQVLRQ� VKRXOG� QRW� EH� XVHG� GXULQJ� SUHJQDQF\� LQ� VLWXDWLRQV�ZKHUH� RWKHU� VXLWDEOH� DQG� HIIHFWLYH�

DQWL�PDODULDOV�DUH�DYDLODEOH�

/DFWDWLRQ�

$QLPDO�GDWD�VXJJHVW�H[FUHWLRQ�RI�SLSHUDTXLQH�LQWR�EUHDVW�PLON�EXW�QR�GDWD�DUH�DYDLODEOH�LQ�KXPDQV��

:RPHQ� WDNLQJ�'LK\GURDUWHPLVLQLQ�DQG�3LSHUDTXLQH�6XVSHQVLRQ� VKRXOG�QRW�EUHDVW�IHHG�GXULQJ� WKHLU�

WUHDWPHQW�

)HUWLOLW\

7KHUH� DUH� QR� VSHFLILF� GDWD� UHODWLQJ� WR� WKH� HIIHFWV� RI� SLSHUDTXLQH� RQ� IHUWLOLW\�� KRZHYHU�� WR� GDWH� QR�

DGYHUVH�HYHQWV�KDYH�EHHQ� UHSRUWHG�GXULQJ� FOLQLFDO� XVH��0RUHRYHU��GDWD�REWDLQHG� LQ�DQLPDO� VWXGLHV�

VKRZ�WKDW�IHUWLOLW\�LV�XQDIIHFWHG�E\�DUWHQLPRO�LQ�ERWK�IHPDOHV�DQG�PDOHV�

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

$GYHUVH�HYHQW�GDWD�FROOHFWHG�LQ�FOLQLFDO�WULDOV�VXJJHVW�WKDW�'LK\GURDUWHPLVLQLQ����PJ�DQG�3LSHUDTXLQH�
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����PJ�6XVSHQVLRQ�KDV�QR�LQIOXHQFH�RQ�WKH�DELOLW\�WR�GULYH�DQG�RSHUDWH�PDFKLQHV�RQFH�WKH�SDWLHQW�

KDV�UHFRYHUHG�IURP�WKH�DFXWH�LQIHFWLRQ�

��� 8QGHVLUDEOH HIIHFWV

6XPPDU\�RI�WKH�VDIHW\�SURILOH

7KH�VDIHW\�RI�'LK\GURDUWHPLVLQLQ����PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�KDV�EHHQ�HYDOXDWHG�LQ�

WZR�SKDVH� ,,,�RSHQ�ODEHO� VWXGLHV� LQYROYLQJ�������SDHGLDWULF�SDWLHQWV�XS� WR����\HDUV�DQG�����DGXOW�

SDWLHQWV�!���\HDUV�WUHDWHG�ZLWK�'LK\GURDUWHPLVLQLQ����PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�

,Q� D� UDQGRPL]HG� WULDO� LQ� ZKLFK� ���� DGXOWV� DQG� FKLOGUHQ�ZLWK� XQFRPSOLFDWHG� 3�� IDOFLSDUXP�PDODULD�

ZHUH� H[SRVHG� WR� 6863(16,21�� ���� RI� VXEMHFWV� ZHUH� MXGJHG� WR� KDYH� H[SHULHQFHG� DQ

DGYHUVH�GUXJ� UHDFWLRQ� �$'5���1R� VLQJOH� W\SH�RI�$'5�RFFXUUHG�DW� DQ� LQFLGHQFH� RI������7KH�PRVW�

IUHTXHQW� $'5V� REVHUYHG� DW� DQ� LQFLGHQFH� ������ZHUH�� +HDGDFKH� �������� (OHFWURFDUGLRJUDP� 47F�

3URORQJHG� �������� 3�� IDOFLSDUXP� LQIHFWLRQ� �������� $QDHPLD� �������� (RVLQRSKLOLD� ��������

+DHPRJORELQ� GHFUHDVHG� �������� 6LQXV� WDFK\FDUGLD� �������� $VWKHQLD� �������� +DHPDWRFULW�

>GHFUHDVHG@���������3\UH[LD���������5HG�%ORRG�&HOO�&RXQW�GHFUHDVHG���������$� WRWDO�RI����������

VXEMHFWV�KDG�VHULRXV�$'5V�LQ�WKH�VWXG\�

,Q�D�VHFRQG�UDQGRPL]HG�WULDO��������FKLOGUHQ��DJHG�EHWZHHQ���PRQWKV�DQG���\HDUV��ZHUH�H[SRVHG�WR�

'LK\GURDUWHPLVLQLQ� ��� PJ� DQG� 3LSHUDTXLQH� ���� PJ� 6XVSHQVLRQ� DQG� ���� ZHUH� MXGJHG� WR� KDYH�

H[SHULHQFHG�DQ�$'5��7KH�IROORZLQJ�$'5V�ZHUH�REVHUYHG�DW�DQ�LQFLGHQFH�RI��������&RXJK��������

3\UH[LD� ��������� ,QIOXHQ]D� ��������� 3�� IDOFLSDUXP� LQIHFWLRQ� ���������'LDUUKRHD� ��������9RPLWLQJ�

�������DQG�$QRUH[LD���������$�WRWDO�RI�����������VXEMHFWV�KDG�VHULRXV�$'5V�LQ�WKH�VWXG\�

7KH�$'5V�QRWHG�ZHUH�JHQHUDOO\�PLOG�LQ�VHYHULW\��DQG�WKH�PDMRULW\�ZHUH�QRQ�VHULRXV��5HDFWLRQV�VXFK�

DV�FRXJK��S\UH[LD��KHDGDFKH��3��IDOFLSDUXP�LQIHFWLRQ��DQDHPLD��DVWKHQLD��DQRUH[LD�DQG�WKH�REVHUYHG�

FKDQJHV�LQ�EORRG�FHOO�SDUDPHWHUV�DUH�FRQVLVWHQW�ZLWK�WKRVH�H[SHFWHG�LQ�SDWLHQWV�ZLWK�DFXWH�PDODULD��

7KH�HIIHFW�RQ�SURORQJDWLRQ�RI�WKH�47F�LQWHUYDO�ZDV�REVHUYHG�RQ�'D\����DQG�KDG�UHVROYHG�E\�'D\���

�WKH�QH[W�WLPH�SRLQW�DW�ZKLFK�(&*V�ZHUH�SHUIRUPHG���

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�WKH�<HOORZ�&DUG�6FKHPH�

DW�WKH�ZHEVLWH��ZZZ�PKUD�JRY�XN�\HOORZFDUG�

���� 2YHUGRVH

,Q�FOLQLFDO�WULDOV��QLQH�SDWLHQWV�UHFHLYHG�GRXEOH�WKH�FXPXODWLYH�LQWHQGHG�GRVH�RI�'LK\GURDUWHPLVLQLQ����

PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ��7KH�VDIHW\�SURILOH�RI�WKHVH�SDWLHQWV�GLG�QRW�GLIIHU�IURP�WKDW�RI�

SDWLHQWV�UHFHLYLQJ�WKH�UHFRPPHQGHG�GRVH��ZLWK�QR�SDWLHQW�UHSRUWLQJ�6$(V�

,Q�FDVHV�RI�VXVSHFWHG�RYHUGRVH��V\PSWRPDWLF�DQG�VXSSRUWLYH�WKHUDS\�VKRXOG�EH�JLYHQ�DV�DSSURSULDWH��



3DJH���RI�

LQFOXGLQJ�(&*�PRQLWRULQJ�EHFDXVH�RI�WKH�SRVVLELOLW\�RI�47F�LQWHUYDO�SURORQJDWLRQ�

�� 3KDUPDFRORJLFDO�SURSHUWLHV

���� 3KDUPDFRG\QDPLFV�SURSHUWLHV

3KDUPDFRWKHUDSHXWLF�JURXS��$QWLSURWR]RDOV��DQWLPDODULDOV��$UWHPLVLQLQ�DQG�GHULYDWLYHV��

FRPELQDWLRQV��

$7&�FRGH��3��%(��

3KDUPDFRG\QDPLF�HIIHFWV

'+$�LV�DEOH�WR�UHDFK�KLJK�FRQFHQWUDWLRQV�ZLWKLQ�WKH�SDUDVLWL]HG�HU\WKURF\WHV��,WV�HQGRSHUR[LGH�EULGJH�LV�

WKRXJKW�WR�EH�HVVHQWLDO�IRU�LWV�DQWLPDODULDO�DFWLYLW\��FDXVLQJ�IUHH�UDGLFDO�GDPDJH�WR�SDUDVLWH�PHPEUDQH�

V\VWHPV�LQFOXGLQJ�

� ,QKLELWLRQ�RI�IDOFLSDUXP�VDUFRSODVPLF�HQGRSODVPLF�UHWLFXOXP�FDOFLXP�$73DVH�

� ,QWHUIHUHQFH�ZLWK�PLWRFKRQGULDO�HOHFWURQ�WUDQVSRUW

� ,QWHUIHUHQFH�ZLWK�SDUDVLWH�WUDQVSRUW�SURWHLQV

� 'LVUXSWLRQ�RI�SDUDVLWH�PLWRFKRQGULDO�IXQFWLRQ

7KH�H[DFW�PHFKDQLVP�RI�DFWLRQ�RI�SLSHUDTXLQH�LV�XQNQRZQ��EXW�LW�OLNHO\�PLUURUV�WKDW�RI�FKORURTXLQH��D�

FORVH�VWUXFWXUDO�DQDORJXH��&KORURTXLQH�ELQGV�WR�WR[LF�KDHPH��GHULYHG�IURP�WKH�SDWLHQW
V�KDHPRJORELQ��

ZLWKLQ�WKH�PDODULD�SDUDVLWH��SUHYHQWLQJ�LWV�GHWR[LILFDWLRQ�YLD�D�SRO\PHULVDWLRQ�VWHS�

3LSHUDTXLQH�LV�D�ELVTXLQROLQH��DQG�WKLV FODVV�KDV�VKRZQ�JRRG�DQWLPDODULDO�DFWLYLW\�DJDLQVW�FKORURTXLQH�

UHVLVWDQW�3ODVPRGLXP�VWUDLQV�LQ�YLWUR��7KH�EXON\�ELVTXLQRORQH�VWUXFWXUH�PD\�EH�LPSRUWDQW�IRU�DFWLYLW\�

DJDLQVW�FKORURTXLQH� UHVLVWDQW�VWUDLQV��DQG�PD\�DFW�WKURXJK�WKH�IROORZLQJ�PHFKDQLVPV�

� ,QKLELWLRQ�RI�WKH�WUDQVSRUWHUV�WKDW�HIIOX[�FKORURTXLQH�IURP�WKH�SDUDVLWH�IRRG�YDFXROH

� ,QKLELWLRQ�RI�KDHP�GLJHVWLRQ�SDWKZD\�LQ�WKH�SDUDVLWH�IRRG�YDFXROH�

5HVLVWDQFH�WR�SLSHUDTXLQH��ZKHQ�XVHG�DV�PRQRWKHUDS\��KDV�EHHQ�UHSRUWHG�

���� 3KDUPDFRNLQHWLF�SURSHUWLHV

3KDUPDFRNLQHWLF� SURILOHV� RI� 'LK\GURDUWHPLVLQLQ� DQG� SLSHUDTXLQH� KDYH� EHHQ� LQYHVWLJDWHG� LQ� DQLPDO�

PRGHOV�DQG�LQ�GLIIHUHQW�KXPDQ�SRSXODWLRQV��KHDOWK\�YROXQWHHUV��DGXOW�SDWLHQWV�DQG�SDHGLDWULF�SDWLHQWV��

$EVRUSWLRQ

9HU\�UDSLGO\�DEVRUEHG��7PD[�EHLQJ�DSSUR[LPDWHO\�����KUV�DIWHU�VLQJOH�DQG�PXOWLSOH�GRVLQJ��,Q�SDWLHQWV��

PHDQ�&PD[��&9���DQG�$8&,1)�RI�REVHUYHG�DIWHU�WKH�ILUVW�GRVH�RI�ZHUH�����������PJ�PO�DQG�������

�������QJ�PO
K��UHVSHFWLYHO\��$UWHQLPRO�ELRDYDLODELOLW\�DSSHDUV�WR�EH�KLJKHU�LQ�PDODULD�SDWLHQWV�WKDQ�LQ�

KHDOWK\�YROXQWHHUV��SRVVLEO\�EHFDXVH�PDODULD�SHU� VH�KDV�DQ�HIIHFW�RQ�DUWHQLPRO�GLVSRVLWLRQ��7KLV�PD\�

UHIOHFW� PDODULD�DVVRFLDWHG� LPSDLUPHQW� RI� KHSDWLF� IXQFWLRQ�� FDXVLQJ� DQ� LQFUHDVH� LQ� DUWHQLPRO�

ELRDYDLODELOLW\��UHGXFWLRQ�RI�ILUVW�KHSDWLF�HIIHFW� ZLWKRXW�DIIHFWLQJ�LWV�DSSDUHQW�HOLPLQDWLRQ�KDOI�OLIH��ZKLFK�

LV�DEVRUSWLRQ�UDWH�OLPLWHG��,Q�KHDOWK\�PDOH�YROXQWHHUV�XQGHU�IDVWLQJ�FRQGLWLRQV��PHDQ�&PD[�DQG�$8&,1)�

RI�DUWHQLPRO�UDQJHG�EHWZHHQ���������QJ�PO�DQG���������PJ�PO
K��UHVSHFWLYHO\���3LSHUDTXLQH��D�KLJKO\�

OLSRSKLOLF�FRPSRXQG��LV�VORZO\�DEVRUEHG��,Q�KXPDQV��SLSHUDTXLQH�KDV�D�7PD[�RI�DSSUR[LPDWHO\���KRXUV�

IROORZLQJ�D�VLQJOH�DQG�UHSHDWHG�GRVH��,Q�SDWLHQWV�PHDQ��&9���&PD[�DQG�$8&�����REVHUYHG�DIWHU�WKH�



3DJH��� RI�

ILUVW�GRVH�RI�'LK\GURDUWHPLVLQLQ����PJ�DQG�3LSHUDTXLQH�����PJ�6XVSHQVLRQ�ZHUH�����������PJ�PO�DQG�

������ ������PJ�PO
K�� UHVSHFWLYHO\�� 'XH� WR� LWV� VORZ� HOLPLQDWLRQ�� SLSHUDTXLQH� DFFXPXODWHV� LQ� SODVPD�

DIWHU� PXOWLSOH� GRVHV� ZLWK� DQ� DFFXPXODWLRQ� IDFWRU� RI� DSSUR[LPDWHO\� ��� 3LSHUDTXLQH� SKDUPDFRNLQHWLF�

SDUDPHWHUV�ZHUH IRXQG�WR�EH�VLPLODU� LQ�KHDOWK\�YROXQWHHUV�RI�$VLDQ�DQG�&DXFDVLDQ�RULJLQ�� � ,Q�KHDOWK\�

YROXQWHHUV�� SLSHUDTXLQH� H[SRVXUH� LV� LQFUHDVHG� DSSUR[LPDWHO\� ��IROG� ZKHQ� DGPLQLVWHUHG� ZLWK� D� KLJK�

IDW�KLJK� FDORULH� PHDO�� 7KLV� SKDUPDFRNLQHWLF� HIIHFW� LV� DFFRPSDQLHG� E\� DQ� LQFUHDVHG� HIIHFW� RQ�

SURORQJDWLRQ� RI� WKH� 47� LQWHUYDO�� 'LVWULEXWLRQ� %RWK� SLSHUDTXLQH� DQG� DUWHQLPRO� DUH� KLJKO\� ERXQG� WR�

KXPDQ�SODVPD�SURWHLQV��WKH�SURWHLQ�ELQGLQJ�REVHUYHG�LQ�LQ�YLWUR�VWXGLHV�ZDV��������IRU�DUWHQLPRO�DQG�

!����IRU�SLSHUDTXLQH��0RUHRYHU��IURP�LQ�YLWUR�DQG�LQ�YLYR�GDWD�LQ�DQLPDOV��SLSHUDTXLQH�DQG�DUWHQLPRO

WHQG�WR�DFFXPXODWH�LQ�5%&��$UWHQLPRO�ZDV�REVHUYHG�WR�KDYH�D�VPDOO�YROXPH�RI�GLVWULEXWLRQ�LQ�KXPDQV�

����� O�NJ�� &9��������� 3KDUPDFRNLQHWLF� SDUDPHWHUV� REVHUYHG� IRU� SLSHUDTXLQH� LQ� KXPDQV� LQGLFDWH� WKDW�

WKLV� DFWLYH� VXEVWDQFH� KDV� D� ODUJH� YROXPH� RI� GLVWULEXWLRQ� ����� O�NJ�� &9� �������� � %LRWUDQVIRUPDWLRQ�

3ULQFLSDOO\�FRQYHUWHG�WR�Į� DUWHQLPRO�ǃ�JOXFXURQLGH��Į� DUWHQLPRO�*���6WXGLHV�LQ�KXPDQ�OLYHU�PLFURVRPHV�

VKRZHG�WKDW�DUWHQLPRO�ZDV�PHWDEROLVHG�E\�WKH�8'3� JOXFXURQRV\OWUDQVIHUDVH��8*7�$��DQG�8*7�%���WR�

Į� DUWHQLPRO�*�ZLWK�QR�F\WRFKURPH�3����PHGLDWHG�PHWDEROLVP�� ,Q�YLWUR�GUXJ�GUXJ� LQWHUDFWLRQ�VWXGLHV�

UHYHDOHG� WKDW� DUWHQLPRO� LV� DQ� LQKLELWRU� RI� &<3�$��� WKHUHIRUH�� WKHUH� LV� WKH� SRWHQWLDO� IRU� DUWHQLPRO� WR�

LQFUHDVH�SODVPD�FRQFHQWUDWLRQV�RI�&<3�$�� VXEVWUDWHV�� ,Q� YLWUR�PHWDEROLVP�VWXGLHV�GHPRQVWUDWHG� WKDW�

SLSHUDTXLQH�LV�PHWDEROLVHG�E\�KXPDQ�KHSDWRF\WHV��DSSUR[LPDWHO\�����RI�SLSHUDTXLQH�UHPDLQHG�DIWHU���

KRXUV� LQFXEDWLRQ�DW����&���3LSHUDTXLQH�ZDV�PDLQO\�PHWDEROLVHG�E\� &<3�$��DQG�WR�D� OHVVHU�H[WHQW�E\�

&<3�&��DQG�&<3�&����3LSHUDTXLQH�ZDV�IRXQG�WR�EH�DQ�LQKLELWRU�RI�&<3�$���DOVR�LQ�D�WLPH� GHSHQGHQW�

ZD\��DQG� WR�D� OHVVHU�H[WHQW�RI�&<3�&����ZKLOH� LW� VWLPXODWHG� WKH�DFWLYLW\�RI�&<3�(���1R�HIIHFW�RQ� WKH�

PHWDEROLWH� SURILOH� RI� SLSHUDTXLQH� LQ� KXPDQ� KHSDWRF\WHV� ZDV� REVHUYHG� ZKHQ� SLSHUDTXLQH� ZDV� FR�

LQFXEDWHG�ZLWK�DUWHQLPRO�� 7KH�SLSHUDTXLQH�PDMRU�PHWDEROLWHV�ZHUH�D� FDUER[\O� DFLG� FOHDYDJH�SURGXFW��

DQG� D�PRQR�1�R[LGDWHG� SURGXFW�� ,Q� KXPDQ� VWXGLHV�� SLSHUDTXLQH�ZDV� IRXQG� WR� EH� D�PLOG� LQKLELWRU� RI�

&<3�$�� HQ]\PH� ZKLOH� SRWHQW� LQKLELWRUV� RI� &<3�$�� DFWLYLW\� FDXVHG� PLOG� LQKLELWLRQ� RI� SLSHUDTXLQH�

PHWDEROLVP��

(OLPLQDWLRQ

7KH� HOLPLQDWLRQ� KDOI�OLIH� RI� DUWHQLPRO� LV� DSSUR[LPDWHO\� �� KRXU�� 7KH� PHDQ� RUDO� FOHDUDQFH� IRU� DGXOW�

SDWLHQWV� ZLWK� PDODULD� ZDV� ���� O�K�NJ�� 7KH� PHDQ� RUDO� FOHDUDQFH� ZDV� VOLJKWO\� KLJKHU� IRU� SDHGLDWULF�

SDWLHQWV�� KRZHYHU� WKH� GLIIHUHQFHV� ZHUH� PLQRU� LQ� PDJQLWXGH� �������� $UWHQLPRO� LV� HOLPLQDWHG� E\�

PHWDEROLVP��PDLQO\�JOXFXURFRQMXJDWLRQ���,WV�FOHDUDQFH�ZDV�IRXQG�WR�EH�VOLJKWO\�ORZHU�LQ�IHPDOH� WKDQ�LQ�

PDOH� KHDOWK\� YROXQWHHUV�� 'DWD� UHJDUGLQJ� DUWHQLPRO� H[FUHWLRQ� LQ� KXPDQV� DUH� VFDUFH�� +RZHYHU�� LW� LV�

UHSRUWHG�LQ�WKH�OLWHUDWXUH�WKDW�WKH�H[FUHWLRQ�RI�XQFKDQJHG�DFWLYH�VXEVWDQFH�LQ�KXPDQ�XULQH�DQG�IDHFHV�LV�

QHJOLJLEOH�IRU�DUWHPLVLQLQ�GHULYDWLYHV��7KH�HOLPLQDWLRQ�KDOI�OLIH�RI�SLSHUDTXLQH�LV�DURXQG����GD\V�IRU�DGXOW�

SDWLHQWV�DQG�DURXQG����GD\V� IRU�SDHGLDWULF�SDWLHQWV�� 7KH�PHDQ�RUDO� FOHDUDQFH� IRU� DGXOW� SDWLHQWV�ZLWK�

PDODULD�ZDV������ O�K�NJ��ZKLOH� LQ�SDHGLDWULF�SDWLHQWV�ZDV������ O�K�NJ��'XH�WR� LWV� ORQJ�HOLPLQDWLRQ�KDOI�

OLIH�� SLSHUDTXLQH� DFFXPXODWHV� DIWHU� PXOWLSOH� GRVLQJ�� $QLPDO� VWXGLHV� VKRZHG� WKDW� UDGLR� ODEHOOHG�

SLSHUDTXLQH�LV�H[FUHWHG�E\�WKH�ELOLDU\�URXWH��ZKLOH�XULQDU\�H[FUHWLRQ�LV�QHJOLJLEOH�



3DJH��� RI�

���� 3UH�FOLQLFDO�VDIHW\�GDWD

/LWHUDWXUH� GDWD� FRQFHUQLQJ� FKURQLF� WR[LFLW\� RI� SLSHUDTXLQH� LQ� GRJV� DQG� PRQNH\V� LQGLFDWH� VRPH�

KHSDWRWR[LFLW\� DQG� PLOG� UHYHUVLEOH� GHSUHVVLRQ� RI� WRWDO� ZKLWH� FHOO� DQG� QHXWURSKLO� FRXQWV�� 7KH� PRVW�

LPSRUWDQW� QRQFOLQLFDO� VDIHW\� ILQGLQJV� DIWHU� UHSHDWHG� GRVLQJ�ZHUH� WKH� LQILOWUDWLRQ� RI�PDFURSKDJHV�ZLWK�

LQWUDF\WRSODVPLF�EDVRSKLOLF�JUDQXODU�PDWHULDO�FRQVLVWHQW�ZLWK�SKRVSKROLSLGRVLV�DQG�GHJHQHUDWLYH�OHVLRQV�

LQ� QXPHURXV� RUJDQV� DQG� WLVVXHV�� 7KHVH� DGYHUVH� UHDFWLRQV� ZHUH� VHHQ� LQ� DQLPDOV� DW� H[SRVXUH� OHYHOV�

VLPLODU�WR�FOLQLFDO H[SRVXUH� OHYHOV��DQG�ZLWK�SRVVLEOH�UHOHYDQFH�WR�FOLQLFDO�XVH��,W� LV�QRW�NQRZQ�ZKHWKHU�

WKHVH� WR[LF� HIIHFWV� DUH� UHYHUVLEOH�� 3LSHUDTXLQH� GLG� QRW� LQGXFH�PDOIRUPDWLRQ� LQ� UDWV� DQG� UDEELWV�� ,Q� D�

SHULQDWDO�DQG�SRVWQDWDO�GHYHORSPHQW�VWXG\��VHJPHQW�,,,�� LQ� IHPDOH�UDWV�WUHDWHG�ZLWK����PJ�NJ��VRPH�

DQLPDOV�KDG�D�GHOD\�RI�GHOLYHU\�LQGXFLQJ�PRUWDOLW\�RI�WKH�QHRQDWHV��,Q�IHPDOHV�GHOLYHULQJ�QRUPDOO\�WKH�

GHYHORSPHQW��EHKDYLRXU�DQG�JURZWK�RI�WKH�VXUYLYLQJ�SURJHQ\�ZDV�QRUPDO�IROORZLQJ�H[SRVXUH�LQ�XWHUR�RU�

YLD�PLON��1R�UHSURGXFWLRQ�WR[LFLW\�VWXGLHV�KDYH�EHHQ�SHUIRUPHG�ZLWK�WKH�FRPELQDWLRQ�RI�DUWHQLPRO�DQG�

SLSHUDTXLQH�

&HQWUDO�QHUYRXV�V\VWHP��&16��WR[LFLW\

7KHUH� LV� SRWHQWLDO� IRU� QHXURWR[LFLW\� RI� DUWHPLVLQLQ� GHULYDWLYHV� LQ�PDQ� DQG� DQLPDOV�� ZKLFK� LV� VWURQJO\�

UHODWHG� WR� WKH� GRVH�� URXWH� DQG� IRUPXODWLRQV� RI� WKH� GLIIHUHQW� DUWHQLPRO� SUR�GUXJV�� ,Q� KXPDQV�� WKH�

SRWHQWLDO� QHXURWR[LFLW\� RI� RUDOO\� DGPLQLVWHUHG� DUWHQLPRO� FDQ� EH� FRQVLGHUHG� KLJKO\� XQOLNHO\�� JLYHQ� WKH�

UDSLG�FOHDUDQFH�RI�DUWHQLPRO��DQG� LWV�VKRUW�H[SRVXUH����GD\V�RI�WUHDWPHQW�IRU�PDODULD�SDWLHQWV���7KHUH�

ZDV�QR�HYLGHQFH�RI�DUWHQLPRO�LQGXFHG�OHVLRQV�LQ�WKH�VSHFLILF�QXFOHL�LQ�UDWV�RU�GRJV��HYHQ�DW�OHWKDO�GRVH�

&DUGLRYDVFXODU�WR[LFLW\

(IIHFWV�RQ�EORRG�SUHVVXUH�DQG�RQ�35�DQG�456�GXUDWLRQ�ZHUH�REVHUYHG�DW�KLJK�SLSHUDTXLQH�GRVHV��7KH�

PRVW�LPSRUWDQW�SRWHQWLDO�FDUGLDF�HIIHFW�ZDV�UHODWHG�WR�FDUGLDF�FRQGXFWLRQ�

,Q�WKH�K(5*�WHVW��WKH�,&���ZDV�������PRO�IRU�SLSHUDTXLQH�DQG������PRO�IRUDUWHQLPRO��7KH�DVVRFLDWLRQ�RI�

DUWHQLPRO�DQG�SLSHUDTXLQH�GRHV�QRW�SURGXFH�K(5*�LQKLELWLRQ�JUHDWHU�WKDQ�WKDW�RI�WKH�VLQJOH�FRPSRXQGV�

3KRWRWR[LFLW\

7KHUH�DUH�QR�SKRWRWR[LFLW\�FRQFHUQV�ZLWK DUWHQLPRO��DV�LW�GRHV�QRW�DEVRUE�LQ�WKH�UDQJH�RI���������QP�

3LSHUDTXLQH�KDV�DQ�DEVRUSWLRQ�PD[LPXP�DW�����QP��6LQFH�SLSHUDTXLQH�LV�SUHVHQW�LQ�WKH�VNLQ��DERXW����

LQ�WKH�QRQ�SLJPHQWHG�UDW�DQG�RQO\����LQ�WKH�SLJPHQWHG�UDW���VOLJKW�SKRWRWR[LF�UHDFWLRQV��VZHOOLQJ�DQG�

HU\WKHPD��ZHUH�REVHUYHG����KRXUV�DIWHU�RUDO�WUHDWPHQW�LQ�PLFH�H[SRVHG�WR�89�UDGLDWLRQ�

�� 3KDUPDFHXWLFDO�3DUWLFXODUV

���� /LVW�RI�H[FLSLHQWV

6RGLXP�&LWUDWH�

6XJDU��3KDUPD�JUDGH�

&ROORLGDO�6LOLFRQ�'LR[LGH��/LJKW�

;DQWKDQ�JXP

)ODYRXU�%DQDQD

$VSDUWDPH


