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'\PLVWD�����PLFURJUDPV������PLFURJUDPV�SHU�DFWXDWLRQ�1DVDO�6SUD\

6XPPDU\�RI�3URGXFW�&KDUDFWHULVWLFV�8SGDWHG����'HF������_�0\ODQ

���1DPH�RI�WKH�PHGLFLQDO�SURGXFW
'\PLVWD�1DVDO�6SUD\

����PLFURJUDPV������PLFURJUDPV�SHU�DFWXDWLRQ

1DVDO�6SUD\��6XVSHQVLRQ

���4XDOLWDWLYH�DQG�TXDQWLWDWLYH�FRPSRVLWLRQ
(DFK�J�RI�VXVSHQVLRQ�FRQWDLQV������PLFURJUDPV�D]HODVWLQH�K\GURFKORULGH�DQG�����PLFURJUDPV�IOXWLFDVRQH�SURSLRQDWH�

2QH�DFWXDWLRQ�������J��GHOLYHUV�����PLFURJUDPV�D]HODVWLQH�K\GURFKORULGH�� �����PLFURJUDPV�D]HODVWLQH��DQG���
PLFURJUDPV�IOXWLFDVRQH�SURSLRQDWH�

([FLSLHQW�ZLWK�NQRZQ�HIIHFW�

2QH�DFWXDWLRQ�������J��GHOLYHUV�������PJ�EHQ]DONRQLXP�FKORULGH�

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

���3KDUPDFHXWLFDO�IRUP
1DVDO�VSUD\��VXVSHQVLRQ�

:KLWH��KRPRJHQHRXV�VXVSHQVLRQ�

���&OLQLFDO�SDUWLFXODUV
����7KHUDSHXWLF�LQGLFDWLRQV

5HOLHI�RI�V\PSWRPV�RI�PRGHUDWH�WR�VHYHUH�VHDVRQDO�DQG�SHUHQQLDO�DOOHUJLF�UKLQLWLV�LI�PRQRWKHUDS\�ZLWK�HLWKHU�LQWUDQDVDO
DQWLKLVWDPLQH�RU�JOXFRFRUWLFRLG�LV�QRW�FRQVLGHUHG�VXIILFLHQW�

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

3RVRORJ\

)RU�IXOO�WKHUDSHXWLF�EHQHILW�UHJXODU�XVDJH�LV�HVVHQWLDO�

&RQWDFW�ZLWK�WKH�H\HV�VKRXOG�EH�DYRLGHG�

$GXOWV�DQG�DGROHVFHQWV�����\HDUV�DQG�ROGHU�

2QH�DFWXDWLRQ�LQ�HDFK�QRVWULO�WZLFH�GDLO\��PRUQLQJ�DQG�HYHQLQJ��

&KLOGUHQ�EHORZ����\HDUV

'\PLVWD�1DVDO�6SUD\�LV�QRW�UHFRPPHQGHG�IRU�XVH�LQ�FKLOGUHQ�EHORZ����\HDUV�RI�DJH�DV�VDIHW\�DQG�HIILFDF\�KDV�QRW�EHHQ
HVWDEOLVKHG�LQ�WKLV�DJH�JURXS�

(OGHUO\

1R�GRVH�DGMXVWPHQW�LV�UHTXLUHG�LQ�WKLV�SRSXODWLRQ�

5HQDO�DQG�KHSDWLF�LPSDLUPHQW

7KHUH�DUH�QR�GDWD�LQ�SDWLHQWV�ZLWK�UHQDO�DQG�KHSDWLF�LPSDLUPHQW�

'XUDWLRQ�RI�WUHDWPHQW

'\PLVWD�1DVDO�6SUD\�LV�VXLWDEOH�IRU�ORQJ�WHUP�XVH�

7KH�GXUDWLRQ�RI�WUHDWPHQW�VKRXOG�FRUUHVSRQG�WR�WKH�SHULRG�RI�DOOHUJHQLF�H[SRVXUH�

0HWKRG�RI�DGPLQLVWUDWLRQ

'\PLVWD�1DVDO�6SUD\�LV�IRU�QDVDO�XVH�RQO\�

,QVWUXFWLRQ�IRU�XVH

3UHSDULQJ�WKH�VSUD\�

7KH�ERWWOH�VKRXOG�EH�VKDNHQ�JHQWO\�EHIRUH�XVH�IRU�DERXW���VHFRQGV�E\�WLOWLQJ�LW�XSZDUGV�DQG�GRZQZDUGV�DQG�WKH
SURWHFWLYH�FDS�EH�UHPRYHG�DIWHUZDUGV��3ULRU�WR�ILUVW�XVH�'\PLVWD�1DVDO�6SUD\�PXVW�EH�SULPHG�E\�SUHVVLQJ�GRZQ�DQG
UHOHDVLQJ�WKH�SXPS���WLPHV��,I�'\PLVWD�1DVDO�6SUD\�KDV�QRW�EHHQ�XVHG�IRU�PRUH�WKDQ���GD\V�LW�PXVW�EH�UHSULPHG�RQFH�E\
SUHVVLQJ�GRZQ�DQG�UHOHDVLQJ�WKH�SXPS�

8VLQJ�WKH�VSUD\�

	For	use	with	question	1, please turn over:	
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$IWHU�EORZLQJ�WKH�QRVH�WKH�VXVSHQVLRQ�LV�WR�EH�VSUD\HG�RQFH�LQWR�HDFK�QRVWULO�NHHSLQJ�WKH�KHDG�WLOWHG�GRZQZDUG��VHH
ILJXUH���$IWHU�XVH�WKH�VSUD\�WLS�LV�WR�EH�ZLSHG�DQG�WKH�SURWHFWLYH�FDS�WR�EH�UHSODFHG�

����&RQWUDLQGLFDWLRQV

+\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFHV�RU�WR�DQ\�RI�WKH�H[FLSLHQWV�OLVWHG�LQ�VHFWLRQ�����

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

'XULQJ�SRVW�PDUNHWLQJ�XVH��WKHUH�KDYH�EHHQ�UHSRUWV�RI�FOLQLFDOO\�VLJQLILFDQW�GUXJ�LQWHUDFWLRQV�LQ�SDWLHQWV�UHFHLYLQJ
IOXWLFDVRQH�SURSLRQDWH�DQG�ULWRQDYLU��UHVXOWLQJ�LQ�V\VWHPLF�FRUWLFRVWHURLG�HIIHFWV�LQFOXGLQJ�&XVKLQJ
V�V\QGURPH�DQG
DGUHQDO�VXSSUHVVLRQ��7KHUHIRUH��FRQFRPLWDQW�XVH�RI�IOXWLFDVRQH�SURSLRQDWH�DQG�ULWRQDYLU�VKRXOG�EH�DYRLGHG��XQOHVV�WKH
SRWHQWLDO�EHQHILW�WR�WKH�SDWLHQW�RXWZHLJKV�WKH�ULVN�RI�V\VWHPLF�FRUWLFRVWHURLG�VLGH�HIIHFWV��VHH�VHFWLRQ������

6\VWHPLF�HIIHFWV�RI�QDVDO�FRUWLFRVWHURLGV�PD\�RFFXU��SDUWLFXODUO\�ZKHQ�SUHVFULEHG�DW�KLJK�GRVHV�IRU�SURORQJHG�SHULRGV�
7KHVH�HIIHFWV�DUH�PXFK�OHVV�OLNHO\�WR�RFFXU�WKDQ�ZLWK�RUDO�FRUWLFRVWHURLGV�DQG�PD\�YDU\�LQ�LQGLYLGXDO�SDWLHQWV�DQG�EHWZHHQ
GLIIHUHQW�FRUWLFRVWHURLG�SUHSDUDWLRQV��3RWHQWLDO�V\VWHPLF�HIIHFWV�PD\�LQFOXGH�&XVKLQJ
V�V\QGURPH��&XVKLQJRLG�IHDWXUHV�
DGUHQDO�VXSSUHVVLRQ��JURZWK�UHWDUGDWLRQ�LQ�FKLOGUHQ�DQG�DGROHVFHQWV��FDWDUDFW��JODXFRPD�DQG�PRUH�UDUHO\��D�UDQJH�RI
SV\FKRORJLFDO�RU�EHKDYLRXUDO�HIIHFWV�LQFOXGLQJ�SV\FKRPRWRU�K\SHUDFWLYLW\��VOHHS�GLVRUGHUV��DQ[LHW\��GHSUHVVLRQ�RU
DJJUHVVLRQ��SDUWLFXODUO\�LQ�FKLOGUHQ��

'\PLVWD�1DVDO�6SUD\�XQGHUJRHV�H[WHQVLYH�ILUVW�SDVV�PHWDEROLVP��WKHUHIRUH�WKH�V\VWHPLF�H[SRVXUH�RI�LQWUDQDVDO
IOXWLFDVRQH�SURSLRQDWH�LQ�SDWLHQWV�ZLWK�VHYHUH�OLYHU�GLVHDVH�LV�OLNHO\�WR�EH�LQFUHDVHG��7KLV�PD\�UHVXOW�LQ�D�KLJKHU�IUHTXHQF\
RI�V\VWHPLF�DGYHUVH�HYHQWV�

&DXWLRQ�LV�DGYLVHG�ZKHQ�WUHDWLQJ�WKHVH�SDWLHQWV�

7UHDWPHQW�ZLWK�KLJKHU�WKDQ�UHFRPPHQGHG�GRVHV�RI�QDVDO�FRUWLFRVWHURLGV�PD\�UHVXOW�LQ�FOLQLFDOO\�VLJQLILFDQW�DGUHQDO
VXSSUHVVLRQ��,I�WKHUH�LV�HYLGHQFH�IRU�KLJKHU�WKDQ�UHFRPPHQGHG�GRVHV�EHLQJ�XVHG��WKHQ�DGGLWLRQDO�V\VWHPLF�FRUWLFRVWHURLG
FRYHU�VKRXOG�EH�FRQVLGHUHG�GXULQJ�SHULRGV�RI�VWUHVV�RU�HOHFWLYH�VXUJHU\�

,Q�JHQHUDO�WKH�GRVH�RI�LQWUDQDVDO�IOXWLFDVRQH�IRUPXODWLRQV�VKRXOG�EH�UHGXFHG�WR�WKH�ORZHVW�GRVH�DW�ZKLFK�HIIHFWLYH�FRQWURO
RI�WKH�V\PSWRPV�RI�UKLQLWLV�LV�PDLQWDLQHG��+LJKHU�GRVHV�WKDQ�WKH�UHFRPPHQGHG�RQH��VHH�VHFWLRQ������KDYH�QRW�EHHQ
WHVWHG�IRU�'\PLVWD��$V�ZLWK�DOO�LQWUDQDVDO�FRUWLFRVWHURLGV��WKH�WRWDO�V\VWHPLF�EXUGHQ�RI�FRUWLFRVWHURLGV�VKRXOG�EH
FRQVLGHUHG�ZKHQHYHU�RWKHU�IRUPV�RI�FRUWLFRVWHURLG�WUHDWPHQW�DUH�SUHVFULEHG�FRQFXUUHQWO\�

*URZWK�UHWDUGDWLRQ�KDV�EHHQ�UHSRUWHG�LQ�FKLOGUHQ�UHFHLYLQJ�QDVDO�FRUWLFRVWHURLGV�DW�OLFHQVHG�GRVHV��6LQFH�JURZLQJ�XS�LV
DOVR�JLYHQ�LQ�DGROHVFHQWV�LW�LV�UHFRPPHQGHG�WKDW�WKH�JURZWK�RI�DGROHVFHQWV�UHFHLYLQJ�SURORQJHG�WUHDWPHQW�ZLWK�QDVDO
FRUWLFRVWHURLGV�LV�UHJXODUO\�PRQLWRUHG��WRR��,I�JURZWK�LV�VORZHG��WKHUDS\�VKRXOG�EH�UHYLHZHG�ZLWK�WKH�DLP�RI�UHGXFLQJ�WKH
GRVH�RI�QDVDO�FRUWLFRVWHURLG�LI�SRVVLEOH��WR�WKH�ORZHVW�GRVH�DW�ZKLFK�HIIHFWLYH�FRQWURO�RI�V\PSWRPV�LV�PDLQWDLQHG�

9LVXDO�GLVWXUEDQFH�PD\�EH�UHSRUWHG�ZLWK�V\VWHPLF�DQG�WRSLFDO�FRUWLFRVWHURLG�XVH��,I�D�SDWLHQW�SUHVHQWV�ZLWK�V\PSWRPV
VXFK�DV�EOXUUHG�YLVLRQ�RU�RWKHU�YLVXDO�GLVWXUEDQFHV��WKH�SDWLHQW�VKRXOG�EH�FRQVLGHUHG�IRU�UHIHUUDO�WR�DQ�RSKWKDOPRORJLVW�IRU
HYDOXDWLRQ�RI�SRVVLEOH�FDXVHV�ZKLFK�PD\�LQFOXGH�FDWDUDFW��JODXFRPD�RU�UDUH�GLVHDVHV�VXFK�DV�FHQWUDO�VHURXV
FKRULRUHWLQRSDWK\��&6&5��ZKLFK�KDYH�EHHQ�UHSRUWHG�DIWHU�XVH�RI�V\VWHPLF�DQG�WRSLFDO�FRUWLFRVWHURLGV�

&ORVH�PRQLWRULQJ�LV�ZDUUDQWHG�LQ�SDWLHQWV�ZLWK�D�FKDQJH�LQ�YLVLRQ�RU�ZLWK�D�KLVWRU\�RI�LQFUHDVHG�RFXODU�SUHVVXUH�
JODXFRPD�DQG�RU�FDWDUDFWV�

,I�WKHUH�LV�DQ\�UHDVRQ�WR�EHOLHYH�WKDW�DGUHQDO�IXQFWLRQ�LV�LPSDLUHG��FDUH�PXVW�EH�WDNHQ�ZKHQ�WUDQVIHUULQJ�SDWLHQWV�IURP
V\VWHPLF�VWHURLG�WUHDWPHQW�WR�'\PLVWD�1DVDO�6SUD\�

,Q�SDWLHQWV�ZKR�KDYH�WXEHUFXORVLV��DQ\�W\SH�RI�XQWUHDWHG�LQIHFWLRQ��RU�KDYH�KDG�D�UHFHQW�VXUJLFDO�RSHUDWLRQ�RU�LQMXU\�WR�WKH
QRVH�RU�PRXWK��WKH�SRVVLEOH�EHQHILWV�RI�WKH�WUHDWPHQW�ZLWK�'\PLVWD�1DVDO�6SUD\�VKRXOG�EH�ZHLJKHG�DJDLQVW�SRVVLEOH�ULVN�

,QIHFWLRQV�RI�WKH�QDVDO�DLUZD\V�VKRXOG�EH�WUHDWHG�ZLWK�DQWLEDFWHULDO�RU�DQWLP\FRWLFDO�WKHUDS\��EXW�GR�QRW�FRQVWLWXWH�D
VSHFLILF�FRQWUDLQGLFDWLRQ�WR�WUHDWPHQW�ZLWK�'\PLVWD�1DVDO�6SUD\�

'\PLVWD�FRQWDLQV�EHQ]DONRQLXP�FKORULGH��,W�PD\�FDXVH�LUULWDWLRQ�RI�WKH�QDVDO�PXFRVD�DQG�EURQFKRVSDVP�
����,QWHUDFWLRQ�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI�LQWHUDFWLRQ
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)OXWLFDVRQH�SURSLRQDWH

8QGHU�QRUPDO�FLUFXPVWDQFHV��ORZ�SODVPD�FRQFHQWUDWLRQV�RI�IOXWLFDVRQH�SURSLRQDWH�DUH�DFKLHYHG�DIWHU�LQWUDQDVDO�GRVLQJ�
GXH�WR�H[WHQVLYH�ILUVW�SDVV�PHWDEROLVP�DQG�KLJK�V\VWHPLF�FOHDUDQFH�PHGLDWHG�E\�F\WRFKURPH�3�����$��LQ�WKH�JXW�DQG
OLYHU��+HQFH��FOLQLFDOO\�VLJQLILFDQW�GUXJ�LQWHUDFWLRQV�PHGLDWHG�E\�IOXWLFDVRQH�SURSLRQDWH�DUH�XQOLNHO\�

$�GUXJ�LQWHUDFWLRQ�VWXG\�LQ�KHDOWK\�VXEMHFWV�KDV�VKRZQ�WKDW�ULWRQDYLU��D�KLJKO\�SRWHQW�F\WRFKURPH�3�����$��LQKLELWRU��FDQ
JUHDWO\�LQFUHDVH�IOXWLFDVRQH�SURSLRQDWH�SODVPD�FRQFHQWUDWLRQV��UHVXOWLQJ�LQ�PDUNHGO\�UHGXFHG�VHUXP�FRUWLVRO
FRQFHQWUDWLRQV��'XULQJ�SRVWPDUNHWLQJ�XVH��WKHUH�KDYH�EHHQ�UHSRUWV�RI�FOLQLFDOO\�VLJQLILFDQW�GUXJ�LQWHUDFWLRQV�LQ�SDWLHQWV
UHFHLYLQJ�LQWUDQDVDO�RU�LQKDOHG�IOXWLFDVRQH�SURSLRQDWH�DQG�ULWRQDYLU��UHVXOWLQJ�LQ�V\VWHPLF�FRUWLFRVWHURLG�HIIHFWV��&R�
WUHDWPHQW�ZLWK�RWKHU�&<3��$��LQKLELWRUV��LQFOXGLQJ�FRELFLVWDW�FRQWDLQLQJ�SURGXFWV�LV�DOVR�H[SHFWHG�WR�LQFUHDVH�WKH�ULVN�RI
V\VWHPLF�VLGH�HIIHFWV��7KH�FRPELQDWLRQ�VKRXOG�EH�DYRLGHG�XQOHVV�WKH�EHQHILW�RXWZHLJKV�WKH�LQFUHDVHG�ULVN�RI�V\VWHPLF
FRUWLFRVWHURLG�VLGH�HIIHFWV��LQ�ZKLFK�FDVH�SDWLHQWV�VKRXOG�EH�PRQLWRUHG�IRU�V\VWHPLF�FRUWLFRVWHURLG�VLGH�HIIHFWV�

6WXGLHV�KDYH�VKRZQ�WKDW�RWKHU�LQKLELWRUV�RI�F\WRFKURPH�3�����$��SURGXFH�QHJOLJLEOH��HU\WKURP\FLQ��DQG�PLQRU
�NHWRFRQD]ROH��LQFUHDVHV�LQ�V\VWHPLF�H[SRVXUH�WR�IOXWLFDVRQH�SURSLRQDWH�ZLWKRXW�QRWDEOH�UHGXFWLRQV�LQ�VHUXP�FRUWLVRO
FRQFHQWUDWLRQV��1HYHUWKHOHVV��FDUH�LV�DGYLVHG�ZKHQ�FR�DGPLQLVWHULQJ�SRWHQW�F\WRFKURPH�3�����$��LQKLELWRUV��H�J�
NHWRFRQD]ROH���DV�WKHUH�LV�SRWHQWLDO�IRU�LQFUHDVHG�V\VWHPLF�H[SRVXUH�WR�IOXWLFDVRQH�SURSLRQDWH�

$]HODVWLQH�K\GURFKORULGH

1R�VSHFLILF�LQWHUDFWLRQ�VWXGLHV�ZLWK�D]HODVWLQH�K\GURFKORULGH�QDVDO�VSUD\�KDYH�EHHQ�SHUIRUPHG��,QWHUDFWLRQ�VWXGLHV�DW
KLJK�RUDO�GRVHV�KDYH�EHHQ�SHUIRUPHG��+RZHYHU��WKH\�EHDU�QR�UHOHYDQFH�WR�D]HODVWLQH�QDVDO�VSUD\�DV�JLYHQ
UHFRPPHQGHG�QDVDO�GRVHV�UHVXOW�LQ�PXFK�ORZHU�V\VWHPLF�H[SRVXUH��1HYHUWKHOHVV��FDUH�VKRXOG�EH�WDNHQ�ZKHQ
DGPLQLVWHULQJ�D]HODVWLQH�K\GURFKORULGH�LQ�SDWLHQWV�WDNLQJ�FRQFXUUHQW�VHGDWLYH�RU�FHQWUDO�QHUYRXV�PHGLFDWLRQV�EHFDXVH
VHGDWLYH�HIIHFW�PD\�EH�HQKDQFHG��$OFRKRO�PD\�DOVR�HQKDQFH�WKLV�HIIHFW��VHH�VHFWLRQ������

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

)HUWLOLW\

7KHUH�DUH�RQO\�OLPLWHG�GDWD�ZLWK�UHJDUG�WR�IHUWLOLW\��VHH�VHFWLRQ������

3UHJQDQF\

7KHUH�DUH�QR�RU�OLPLWHG�DPRXQW�RI�GDWD�IURP�WKH�XVH�RI�D]HODVWLQH�K\GURFKORULGH�DQG�IOXWLFDVRQH�SURSLRQDWH�LQ�SUHJQDQW
ZRPHQ��7KHUHIRUH��'\PLVWD�1DVDO�6SUD\�VKRXOG�EH�XVHG�GXULQJ�SUHJQDQF\�RQO\�LI�WKH�SRWHQWLDO�EHQHILW�MXVWLILHV�WKH
SRWHQWLDO�ULVN�WR�WKH�IRHWXV��VHH�VHFWLRQ�����

/DFWDWLRQ

,W�LV�XQNQRZQ�ZKHWKHU�QDVDOO\�DGPLQLVWHUHG�D]HODVWLQH�K\GURFKORULGH�PHWDEROLWHV�RU�IOXWLFDVRQH�SURSLRQDWH�PHWDEROLWHV
DUH�H[FUHWHG�LQ�KXPDQ�EUHDVW�PLON��'\PLVWD�1DVDO�6SUD\�VKRXOG�EH�XVHG�GXULQJ�ODFWDWLRQ�RQO\�LI�WKH�SRWHQWLDO�EHQHILW
MXVWLILHV�WKH�SRWHQWLDO�ULVN�WR�WKH�QHZERUQV�LQIDQW��VHH�VHFWLRQ������

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

'\PLVWD�1DVDO�6SUD\�KDV�PLQRU�LQIOXHQFH�RQ�WKH�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV�

,Q�LVRODWHG�FDVHV�IDWLJXH��ZHDULQHVV��H[KDXVWLRQ��GL]]LQHVV�RU�ZHDNQHVV�WKDW�PD\�DOVR�EH�FDXVHG�E\�WKH�GLVHDVH�LWVHOI�
PD\�RFFXU�ZKHQ�XVLQJ�'\PLVWD�1DVDO�6SUD\��,Q�WKHVH�FDVHV��WKH�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV�PD\�EH�LPSDLUHG�
$OFRKRO�PD\�HQKDQFH�WKLV�HIIHFW�

����8QGHVLUDEOH�HIIHFWV

&RPPRQO\��G\VJHXVLD��D�VXEVWDQFH�VSHFLILF�XQSOHDVDQW�WDVWH��PD\�EH�H[SHULHQFHG�DIWHU�DGPLQLVWUDWLRQ��RIWHQ�GXH�WR
LQFRUUHFW�PHWKRG�RI�DSSOLFDWLRQ��QDPHO\�WLOWLQJ�WKH�KHDG�WRR�IDU�EDFNZDUGV�GXULQJ�DGPLQLVWUDWLRQ��

$GYHUVH�UHDFWLRQV�DUH�OLVWHG�EHORZ�E\�V\VWHP�RUJDQ�FODVV�DQG�IUHTXHQF\��)UHTXHQFLHV�DUH�GHILQHG�DV�

9HU\�FRPPRQ

&RPPRQ

8QFRPPRQ

5DUH

9HU\�UDUH

1RW�NQRZQ

�������

��������WR�������

����������WR��������

�����������WR����������

�����������

�FDQQRW�EH�HVWLPDWHG�IURP�WKH�DYDLODEOH�GDWD�

)UHTXHQF\ 9HU\
FRPPRQ

&RPPRQ 8QFRPPRQ 5DUH 9HU\�UDUH 1RW�NQRZQ

6\VWHP�2UJDQ
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&ODVV

,PPXQH�V\VWHP
GLVRUGHUV

+\SHUVHQVLWLYLW\
LQFOXGLQJ
DQDSK\ODFWLF
UHDFWLRQV�
DQJLRHGHPD
�RHGHPD�RI�WKH
IDFH�RU�WRQJXH
DQG�VNLQ�UDVK��
EURQFKRVSDVP

1HUYRXV
V\VWHP
GLVRUGHU

+HDGDFKH�
'\VJHXVLD
�XQSOHDVDQW
WDVWH��
XQSOHDVDQW
VPHOO

'L]]LQHVV�
VRPQROHQFH
�GURZVLQHVV�
VOHHSLQHVV�

(\H�GLVRUGHUV *ODXFRPD�
LQFUHDVHG
LQWUDRFXODU
SUHVVXUH�
FDWDUDFW

9LVLRQ��EOXUUHG
�VHH�DOVR
VHFWLRQ�����

5HVSLUDWRU\�
WKRUDFLF�DQG
PHGLDVWLQDO
GLVRUGHUV

(SLVWD[LV 1DVDO
GLVFRPIRUW
�LQFOXGLQJ
QDVDO
LUULWDWLRQ�
VWLQJLQJ�
LWFKLQJ��
VQHH]LQJ�
QDVDO
GU\QHVV�
FRXJK��GU\
WKURDW��WKURDW
LUULWDWLRQ

1DVDO�VHSWDO
SHUIRUDWLRQ�
PXFRVDO�HURVLRQ

1DVDO�XOFHUV

*DVWURLQWHVWLQDO
GLVRUGHUV

'U\�PRXWK 1DXVHD

6NLQ�DQG
VXEFXWDQHRXV
WLVVXH
GLVRUGHUV

5DVK��SUXULWXV�
XUWLFDULD

*HQHUDO
GLVRUGHUV�DQG
DGPLQLVWUDWLRQ
VLWH�FRQGLWLRQV

)DWLJXH
�ZHDULQHVV�
H[KDXVWLRQ��
ZHDNQHVV��VHH
VHFWLRQ�����

�$�YHU\�VPDOO�QXPEHU�RI�VSRQWDQHRXV�UHSRUWV�KDYH�EHHQ�LGHQWLILHG�IROORZLQJ�SURORQJHG�WUHDWPHQW�ZLWK�LQWUDQDVDO
IOXWLFDVRQH�SURSLRQDWH�

�1DVDO�VHSWDO�SHUIRUDWLRQ�KDV�EHHQ�UHSRUWHG�IROORZLQJ�WKH�XVH�RI�LQWUDQDVDO�FRUWLFRVWHURLGV�

6\VWHPLF�HIIHFWV�RI�VRPH�QDVDO�FRUWLFRVWHURLGV�PD\�RFFXU��SDUWLFXODUO\�ZKHQ�DGPLQLVWHUHG�DW�KLJK�GRVHV�IRU�SURORQJHG
SHULRGV��VHH�VHFWLRQ������

*URZWK�UHWDUGDWLRQ�KDV�EHHQ�UHSRUWHG�LQ�FKLOGUHQ�UHFHLYLQJ�QDVDO�FRUWLFRVWHURLGV��*URZWK�UHWDUGDWLRQ�PD\�EH�SRVVLEOH�LQ
DGROHVFHQWV��WRR��VHH�VHFWLRQ������

,Q�UDUH�FDVHV�RVWHRSRURVLV�ZDV�REVHUYHG��LI�QDVDO�JOXFRFRUWLFRLGV�ZHUH�DGPLQLVWHUHG�ORQJ�WHUP�

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�<HOORZ�&DUG�6FKHPH�DW��ZZZ�PKUD�JRY�XN�\HOORZFDUG�RU�VHDUFK�IRU�0+5$�<HOORZ�&DUG
LQ�WKH�*RRJOH�3OD\�RU�$SSOH�$SS�6WRUH�
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����2YHUGRVH

:LWK�WKH�QDVDO�URXWH�RI�DGPLQLVWUDWLRQ�RYHUGRVH�UHDFWLRQV�DUH�QRW�DQWLFLSDWHG�

7KHUH�DUH�QR�GDWD�IURP�SDWLHQWV�DYDLODEOH�RQ�WKH�HIIHFWV�RI�DFXWH�RU�FKURQLF�RYHUGRVDJH�ZLWK�LQWUDQDVDO�IOXWLFDVRQH
SURSLRQDWH�

,QWUDQDVDO�DGPLQLVWUDWLRQ�RI���PLOOLJUDPV�IOXWLFDVRQH�SURSLRQDWH�����WLPHV�WKH�UHFRPPHQGHG�GDLO\�GRVH��WZLFH�GDLO\�IRU
VHYHQ�GD\V�WR�KHDOWK\�KXPDQ�YROXQWHHUV�KDV�QR�HIIHFW�RQ�K\SRWKDODPR�SLWXLWDU\�DGUHQDO��+3$��D[LV�IXQFWLRQ�

$GPLQLVWUDWLRQ�RI�GRVHV�KLJKHU�WKDQ�WKRVH�UHFRPPHQGHG�RYHU�D�ORQJ�SHULRG�RI�WLPH�PD\�OHDG�WR�WHPSRUDU\�VXSSUHVVLRQ
RI�DGUHQDO�IXQFWLRQ�

,Q�WKHVH�SDWLHQWV��WUHDWPHQW�ZLWK�'\PLVWD�1DVDO�6SUD\�VKRXOG�EH�FRQWLQXHG�DW�D�GRVH�VXIILFLHQW�WR�FRQWURO�V\PSWRPV��WKH
DGUHQDO�IXQFWLRQ�ZLOO�UHFRYHU�LQ�D�IHZ�GD\V�DQG�FDQ�EH�YHULILHG�E\�PHDVXULQJ�SODVPD�FRUWLVRO�

,Q�WKH�HYHQW�RI�RYHUGRVH�DIWHU�LQFLGHQWDO�RUDO�XSWDNH��GLVWXUEDQFHV�RI�WKH�FHQWUDO�QHUYRXV�V\VWHP��LQFOXGLQJ�GURZVLQHVV�
FRQIXVLRQ��FRPD��WDFK\FDUGLD�DQG�K\SRWHQVLRQ��FDXVHG�E\�D]HODVWLQH�K\GURFKORULGH�DUH�WR�EH�H[SHFWHG�EDVHG�RQ�WKH
UHVXOWV�RI�DQLPDO�H[SHULPHQWV�

7UHDWPHQW�RI�WKHVH�GLVRUGHUV�PXVW�EH�V\PSWRPDWLF��'HSHQGLQJ�RQ�WKH�DPRXQW�VZDOORZHG��JDVWULF�ODYDJH�LV
UHFRPPHQGHG��7KHUH�LV�QR�NQRZQ�DQWLGRWH�

���3KDUPDFRORJLFDO�SURSHUWLHV
����3KDUPDFRG\QDPLF�SURSHUWLHV

3KDUPDFRWKHUDSHXWLF�JURXS��'HFRQJHVWDQWV�DQG�RWKHU�QDVDO�SUHSDUDWLRQV�IRU�WRSLFDO�XVH��FRUWLFRVWHURLGV��IOXWLFDVRQH�
FRPELQDWLRQV��$7&�FRGH��5��$'���

0HFKDQLVP�RI�DFWLRQ�DQG�SKDUPDFRG\QDPLF�HIIHFWV

'\PLVWD�1DVDO�6SUD\�FRQWDLQV�D]HODVWLQH�K\GURFKORULGH�DQG�IOXWLFDVRQH�SURSLRQDWH��ZKLFK�KDYH�GLIIHUHQW�PRGHV�RI�DFWLRQ
DQG�VKRZ�V\QHUJLVWLF�HIIHFWV�LQ�WHUPV�RI�LPSURYHPHQW�RI�DOOHUJLF�UKLQLWLV�DQG�UKLQR�FRQMXQFWLYLWLV�V\PSWRPV�

)OXWLFDVRQH�SURSLRQDWH

)OXWLFDVRQH�SURSLRQDWH�LV�D�V\QWKHWLF�WULIOXRULQDWHG�FRUWLFRVWHURLG�WKDW�SRVVHVVHV�D�YHU\�KLJK�DIILQLW\�IRU�WKH�JOXFRFRUWLFRLG
UHFHSWRU�DQG�KDV�D�SRWHQW�DQWL�LQIODPPDWRU\�DFWLRQ��H�J������IROG�PRUH�SRWHQW�WKDQ�GH[DPHWKDVRQH�LQ�FORQHG�KXPDQ
JOXFRFRUWLFRLG�UHFHSWRU�ELQGLQJ�DQG�JHQH�H[SUHVVLRQ�DVVD\V�

$]HODVWLQH�K\GURFKORULGH

$]HODVWLQH��D�SKWKDOD]LQRQH�GHULYDWLYH�LV�FODVVLILHG�DV�D�SRWHQW�ORQJ�DFWLQJ�DQWL�DOOHUJLF�FRPSRXQG�ZLWK�VHOHFWLYH�+��
DQWDJRQLVW��PDVW�FHOO�VWDELOL]LQJ�DQG�DQWL�LQIODPPDWRU\�SURSHUWLHV��'DWD�IURP�LQ�YLYR��SUHFOLQLFDO��DQG�LQ�YLWUR�VWXGLHV�VKRZ
WKDW�D]HODVWLQH�LQKLELWV�WKH�V\QWKHVLV�RU�UHOHDVH�RI�WKH�FKHPLFDO�PHGLDWRUV�NQRZQ�WR�EH�LQYROYHG�LQ�HDUO\�DQG�ODWH�VWDJH
DOOHUJLF�UHDFWLRQV��H�J��OHXNRWULHQHV��KLVWDPLQH��SODWHOHW�DFWLYDWLQJ�IDFWRU��3$)��DQG�VHURWRQLQ�

��$�UHOLHI�RI�QDVDO�DOOHUJLF�V\PSWRPV�LV�REVHUYHG�ZLWKLQ����PLQXWHV�DIWHU�DGPLQLVWUDWLRQ�

'\PLVWD�1DVDO�6SUD\

,Q���FOLQLFDO�VWXGLHV�LQ�DGXOWV�DQG�DGROHVFHQWV�ZLWK�DOOHUJLF�UKLQLWLV�'\PLVWD�1DVDO�6SUD\�RQH�VSUD\�LQ�HDFK�QRVWULO�WZLFH
GDLO\�VLJQLILFDQWO\�LPSURYHG�QDVDO�V\PSWRPV��FRPSULVLQJ�UKLQRUUKRHD��QDVDO�FRQJHVWLRQ��VQHH]LQJ�DQG�QDVDO�LWFKLQJ�
FRPSDUHG�ZLWK�SODFHER��D]HODVWLQH�K\GURFKORULGH�DORQH�DQG�IOXWLFDVRQH�SURSLRQDWH�DORQH��,W�VLJQLILFDQWO\�LPSURYHG�RFXODU
V\PSWRPV��FRPSULVLQJ�LWFKLQJ��WHDULQJ�ZDWHULQJ�DQG�UHGQHVV�RI�WKH�H\HV��DQG�WKH�SDWLHQWV
�GLVHDVH�UHODWHG�TXDOLW\�RI�OLIH
�5KLQRFRQMXQFWLYLWLV�4XDOLW\�RI�/LIH�4XHVWLRQQDLUH�±�54/4��LQ�DOO���VWXGLHV�

,Q�FRPSDULVRQ�WR�D�PDUNHWHG�IOXWLFDVRQH�SURSLRQDWH�QDVDO�VSUD\�VXEVWDQWLDO�V\PSWRP�LPSURYHPHQW������UHGXFWLRQ�LQ
QDVDO�V\PSWRPV�VHYHULW\��ZDV�DFKLHYHG�VLJQLILFDQWO\�HDUOLHU����GD\V�DQG�PRUH��ZLWK�'\PLVWD�1DVDO�6SUD\��7KH�VXSHULRU
HIIHFW�RI�'\PLVWD�1DVDO�6SUD\�WR�IOXWLFDVRQH�SURSLRQDWH�QDVDO�VSUD\�ZDV�PDLQWDLQHG�WKURXJKRXW�RQH�\HDU�VWXG\�LQ
SDWLHQWV�ZLWK�FKURQLF�SHUVLVWHQW�DOOHUJLF�UKLQLWLV�DQG�QRQDOOHUJLF�YDVRPRWRU�UKLQLWLV�

����3KDUPDFRNLQHWLF�SURSHUWLHV

$EVRUSWLRQ

$IWHU�LQWUDQDVDO�DGPLQLVWUDWLRQ�RI�WZR�VSUD\V�SHU�QRVWULO������PFJ�RI�D]HODVWLQH�K\GURFKORULGH�DQG�����PFJ�RI�IOXWLFDVRQH�
RI�'\PLVWD�1DVDO�6SUD\��WKH�PHDQ����VWDQGDUG�GHYLDWLRQ��SHDN�SODVPD�H[SRVXUH��&PD[��ZDV��������������SJ�P/�IRU
D]HODVWLQH�DQG������������SJ�P/�IRU�IOXWLFDVRQH�SURSLRQDWH�DQG�WKH�PHDQ�WRWDO�H[SRVXUH��$8&��ZDV������������
SJ�P/KU�IRU�D]HODVWLQH�DQG�������������SJ�P/KU�IRU�IOXWLFDVRQH��7KH�PHGLDQ�WLPH�WR�SHDN�H[SRVXUH��WPD[��IURP�D�VLQJOH
GRVH�ZDV�����KRXUV�IRU�D]HODVWLQH�DQG�����KRXUV�IRU�IOXWLFDVRQH�

)OXWLFDVRQH�V\VWHPLF�H[SRVXUH�ZDV�a����LQFUHDVHG�FRPSDULQJ�'\PLVWD�1DVDO�6SUD\�ZLWK�D�PDUNHWHG�IOXWLFDVRQH�QDVDO
VSUD\��'\PLVWD�1DVDO�6SUD\�ZDV�HTXLYDOHQW�WR�D�PDUNHWHG�D]HODVWLQH�QDVDO�VSUD\�ZLWK�UHVSHFW�WR�D]HODVWLQH�V\VWHPLF
H[SRVXUH��7KHUH�ZDV�QR�HYLGHQFH�RI�SKDUPDFRNLQHWLF�LQWHUDFWLRQV�EHWZHHQ�D]HODVWLQH�K\GURFKORULGH�DQG�IOXWLFDVRQH
SURSLRQDWH�

'LVWULEXWLRQ
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)OXWLFDVRQH�SURSLRQDWH�KDV�D�ODUJH�YROXPH�RI�GLVWULEXWLRQ�DW�VWHDG\�VWDWH��DSSUR[LPDWHO\�����OLWUH���3ODVPD�SURWHLQ
ELQGLQJ�LV�����

7KH�YROXPH�RI�GLVWULEXWLRQ�RI�D]HODVWLQH�LV�KLJK�LQGLFDWLQJ�GLVWULEXWLRQ�SUHGRPLQDQWO\�LQWR�WKH�SHULSKHUDO�WLVVXH��7KH�OHYHO
RI�SURWHLQ�ELQGLQJ�LV���������$GGLWLRQDOO\��ERWK�GUXJV�KDYH�EURDG�WKHUDSHXWLF�ZLQGRZV��7KHUHIRUH��GUXJ�GLVSODFHPHQW
UHDFWLRQV�DUH�XQOLNHO\�

%LRWUDQVIRUPDWLRQ

)OXWLFDVRQH�SURSLRQDWH�LV�FOHDUHG�UDSLGO\�IURP�WKH�V\VWHPLF�FLUFXODWLRQ��SULQFLSDOO\�E\�KHSDWLF�PHWDEROLVP�WR�DQ�LQDFWLYH
FDUER[\OLF�DFLG�PHWDEROLWH��E\�WKH�F\WRFKURPH�3����HQ]\PH�&<3�$���6ZDOORZHG�IOXWLFDVRQH�SURSLRQDWH�LV�DOVR�VXEMHFW
WR�H[WHQVLYH�ILUVW�SDVV�PHWDEROLVP��$]HODVWLQH�LV�PHWDEROL]HG�WR�1�GHVPHWK\OD]HODVWLQH�YLD�YDULRXV�&<3�LVRHQ]\PHV�
PDLQO\�&<3�$���&<3�'��DQG�&<3�&���

(OLPLQDWLRQ

7KH�HOLPLQDWLRQ�UDWH�RI�LQWUDYHQRXV�DGPLQLVWHUHG�IOXWLFDVRQH�SURSLRQDWH�LV�OLQHDU�RYHU�WKH����²�����PLFURJUDP�GRVH
UDQJH�DQG�DUH�FKDUDFWHULVHG�E\�D�KLJK�SODVPD�FOHDUDQFH��&/ ����O�PLQ���3HDN�SODVPD�FRQFHQWUDWLRQV�DUH�UHGXFHG�E\
DSSUR[LPDWHO\�����ZLWKLQ�����KRXUV�DQG�RQO\�ORZ�SODVPD�FRQFHQWUDWLRQV�ZHUH�DVVRFLDWHG�ZLWK�WKH�����K�WHUPLQDO�KDOI�OLIH�
7KH�UHQDO�FOHDUDQFH�RI�IOXWLFDVRQH�SURSLRQDWH�LV�QHJOLJLEOH���������DQG�OHVV�WKDQ����DV�WKH�FDUER[\OLF�DFLG�PHWDEROLWH�
7KH�PDMRU�URXWH�RI�HOLPLQDWLRQ�LV�WKH�H[FUHWLRQ�RI�IOXWLFDVRQH�SURSLRQDWH�DQG�LWV�PHWDEROLWHV�LQ�WKH�ELOH�

3ODVPD�HOLPLQDWLRQ�KDOI�OLYHV�DIWHU�D�VLQJOH�GRVH�RI�D]HODVWLQH�DUH�DSSUR[LPDWHO\�������KRXUV�IRU�D]HODVWLQH�DQG�DERXW���
KRXUV�IRU�WKH�WKHUDSHXWLFDOO\�DFWLYH�PHWDEROLWH�1�GHVPHWK\OD]HODVWLQH��([FUHWLRQ�RFFXUV�PDLQO\�YLD�WKH�IDHFHV��7KH
VXVWDLQHG�H[FUHWLRQ�RI�VPDOO�DPRXQWV�RI�WKH�GRVH�LQ�WKH�IDHFHV�VXJJHVWV�WKDW�VRPH�HQWHURKHSDWLF�FLUFXODWLRQ�PD\�WDNH
SODFH�

����3UHFOLQLFDO�VDIHW\�GDWD

)OXWLFDVRQH�SURSLRQDWH

)LQGLQJV�LQ�JHQHUDO�WR[LFRORJ\�VWXGLHV�ZHUH�VLPLODU�WR�WKRVH�REVHUYHG�ZLWK�RWKHU�JOXFRFRUWLFRLGV�DQG�DUH�DVVRFLDWHG�ZLWK
H[DJJHUDWHG�SKDUPDFRORJLFDO�DFWLYLW\��7KHVH�ILQGLQJV�DUH�QRW�OLNHO\�WR�EH�UHOHYDQW�IRU�KXPDQV�JLYHQ�UHFRPPHQGHG�QDVDO
GRVHV�ZKLFK�UHVXOWV�LQ�PLQLPDO�V\VWHPLF�H[SRVXUH��1R�JHQRWR[LF�HIIHFWV�RI�IOXWLFDVRQH�SURSLRQDWH�KDYH�EHHQ�REVHUYHG�LQ
FRQYHQWLRQDO�JHQRWR[LFLW\�WHVWV��)XUWKHU��WKHUH�ZHUH�QR�WUHDWPHQW�UHODWHG�LQFUHDVHV�LQ�WKH�LQFLGHQFH�RI�WXPRXUV�LQ�WZR
\HDU�LQKDODWLRQ�VWXGLHV�LQ�UDWV�DQG�PLFH�

,Q�DQLPDO�VWXGLHV�JOXFRFRUWLFRLGV�KDYH�EHHQ�VKRZQ�WR�LQGXFH�PDOIRUPDWLRQV�LQFOXGLQJ�FOHIW�SDODWH�DQG�LQWUD�XWHULQH
JURZWK�UHWDUGDWLRQ��$JDLQ�WKLV�LV�QRW�OLNHO\�WR�EH�UHOHYDQW�IRU�KXPDQV�JLYHQ�UHFRPPHQGHG�QDVDO�GRVHV�ZKLFK�UHVXOWV�LQ
PLQLPDO�V\VWHPLF�H[SRVXUH��VHH�VHFWLRQ������

$]HODVWLQH�K\GURFKORULGH

$]HODVWLQH�K\GURFKORULGH�GLVSOD\HG�QR�VHQVLWLVLQJ�SRWHQWLDO�LQ�WKH�JXLQHD�SLJ��$]HODVWLQH�GHPRQVWUDWHG�QR�JHQRWR[LF
SRWHQWLDO�LQ�D�EDWWHU\�RI�LQ�YLWUR�DQG�LQ�YLYR�WHVWV��QRU�DQ\�FDUFLQRJHQLF�SRWHQWLDO�LQ�UDWV�RU�PLFH��,Q�PDOH�DQG�IHPDOH�UDWV�
D]HODVWLQH�DW�RUDO�GRVHV�JUHDWHU�WKDQ���PJ�NJ�GD\�FDXVHG�D�GRVH�UHODWHG�GHFUHDVH�LQ�WKH�IHUWLOLW\�LQGH[��QR�VXEVWDQFH�
UHODWHG�DOWHUDWLRQV�ZHUH�IRXQG�LQ�WKH�UHSURGXFWLYH�RUJDQV�RI�PDOHV�RU�IHPDOHV�GXULQJ�FKURQLF�WR[LFLW\�VWXGLHV��KRZHYHU�
HPEU\RWR[LF�DQG�WHUDWRJHQLF�HIIHFWV�LQ�UDWV��PLFH�DQG�UDEELWV�RFFXUUHG�RQO\�DW�PDWHUQDO�WR[LF�GRVHV��IRU�H[DPSOH��VNHOHWDO
PDOIRUPDWLRQV�ZHUH�REVHUYHG�LQ�UDWV�DQG�PLFH�DW�GRVHV�RI������PJ�NJ�GD\��

'\PLVWD�1DVDO�6SUD\

5HSHDWHG�GRVH�LQWUDQDVDO�WR[LFLW\�VWXGLHV�LQ�UDWV�IRU�D�SHULRG�XS�WR����GD\V�DQG�LQ�GRJV�IRU����GD\V�ZLWK�'\PLVWD�1DVDO
6SUD\�UHYHDOHG�QR�QHZ�DGYHUVH�HIIHFWV�LQ�FRPSDULVRQ�WR�WKH�LQGLYLGXDO�FRPSRQHQWV�

���3KDUPDFHXWLFDO�SDUWLFXODUV
����/LVW�RI�H[FLSLHQWV

'LVRGLXP�HGHWDWH

*O\FHURO

0LFURFU\VWDOOLQH�FHOOXORVH

&DUPHOORVH�VRGLXP

3RO\VRUEDWH���

%HQ]DONRQLXP�FKORULGH

3KHQ\OHWK\O�DOFRKRO

3XULILHG�ZDWHU

����,QFRPSDWLELOLWLHV

1RW�DSSOLFDEOH�
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Renal 
function 

 Age < 75y 
and 

 wt > 50 kg 

Age 75-79y 
and 

wt  > 50 kg 

Age ≥ 80y 
and 

wt > 60 kg 

Age ≥ 80y 
and 

50 - < 60 kg 

HASBLED ≥3 
Or  ↑ 

bleeding risk 

Any age and 
< 50 kg 

or > 120 kg 

Rivaroxaban 20 mg od Consider 
15 mg od 

Do not use* 

Apixaban  5 mg bd  2.5 mg bd Consider 
2.5mg bd 

Do not use* 

Edoxaban 
Avoid if CrCL 
>95mL/min**

60 mg od    
30 mg od if  < 60kg or if taking P-gp inhibitor 
e.g. ciclosporin, dronedarone, erythromycin,
ketoconazole  (see also drug interaction table)

30 mg od Consider 
30mg OD 

Do not use* 

Dabigatran 150 mg bd 
110mg bd if 

also on 
verapamil 

OR at ↑risk 
of bleeding 
(e.g. GI risks) 

110 mg bd 110 mg bd Do not use* 

DOAC dosing in   non-valvular AF 

Renal 
function 

CrCL 30 - < 50mL/min Cr CL 15 - 
mL/min 

 Cr CL  < 15 
mL/min 

Age < 75y 
and 

wt  > 50 kg 

Age 75 - 79 y 
and 

wt > 50 kg 

Age ≥ 80y 
and 

wt  > 50 kg 

Any age and 
wt < 50 kg 
or > 120 kg 

Any age / wt Any age / wt 

Rivaroxaban  15 mg od Do not use* Do not use* 

Contra- 
indicated 

Apixaban 5mg bd  if  > 60 kg      
2.5mg bd if  50 - < 60kg 

(consider 2.5mg bd if HASBLED 
>3 OR  at ↑risk  of bleeding)

2.5mg bd Do not use* Do not use* 

Edoxaban  30 mg od Do not use* Do not use* 

Dabigatran 150 mg bd 
110 mg bd if 

OR  at ↑risk 
of bleeding 

>3 or

110 mg bd Consider 
alternative 

drug 

Do not use* Contra- 
indicated 

* Unless specifically advised by local haematology consultant.  **↑rate of ischaemic stroke vs warfarin (AF)
NB:  Certain drug interactions (other than those stated above / below) may also require consideration of  dose
reduction (see drug interaction table)
NB:  Haematologist may advise individualised doses other than those detailed within these tables

CrCL > 50 mL/min 

	For	use	with	question	4, please turn over:	
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Cockcroft & Gault (C&G) formula

• eGFR and calculated CrCL are NOT interchangeable, but in practice and for most adult patients of
average build and height, eGFR can be used to determine dosing in place of CrCL

• Calculated CrCL rather than eGFR should be used (with caution) in the following patient
populations:

• the elderly
• reduced muscle mass
• poor nutritional status
• BMI <18.5 or >30
• eGFR ≤50mL/min

Manual calculation of CrCL (mL/min) using  C&G formula 

  CrCL (mL/min) = (140 – age) x weight (kg) x constant 
  serum creatinine (μmol/L) 

• Constant  =  1.23 (male) or 1.04 (female)

• Weight (kg) =  current weight or adjusted body weight (ABW) if
obese*

*Obese defined as >20% over ideal bodyweight (IBW) (see table )

• Adjusted body weight (ABW) =
Ideal body weight + 0.4 (current body weight - ideal body weight)

Example of electronic CrCL (C&G) calculator 
http://www.mdcalc.com/creatinine-clearance-cockcroft-gault-equation/ 
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	For	use	with	question	9:	
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*DYLVFRQ�2ULJLQDO�$QLVHHG�5HOLHI

6XPPDU\�RI�3URGXFW�&KDUDFWHULVWLFV�8SGDWHG����6HS������_�5HFNLWW�%HQFNLVHU�+HDOWKFDUH��8.��/WG

���1DPH�RI�WKH�PHGLFLQDO�SURGXFW
*DYLVFRQ�2ULJLQDO�$QLVHHG�5HOLHI�

���4XDOLWDWLYH�DQG�TXDQWLWDWLYH�FRPSRVLWLRQ
*DYLVFRQ�2ULJLQDO�$QLVHHG�5HOLHI�FRQWDLQV�����PJ�VRGLXP�DOJLQDWH��������PJ�VRGLXP�ELFDUERQDWH�DQG����PJ�FDOFLXP
FDUERQDWH�SHU���PO�

([FLSLHQW�V��ZLWK�NQRZQ�HIIHFW�

0HWK\O�SDUDK\GUR[\EHQ]RDWH�(���

3URS\O�SDUDK\GUR[\EHQ]RDWH�(���

%HQ]\O�DOFRKRO

6RGLXP

)RU�H[FLSLHQWV��VHH�6HFWLRQ�����

���3KDUPDFHXWLFDO�IRUP
2UDO�VXVSHQVLRQ�

$Q�RSDTXH��SLQN�VXVSHQVLRQ�ZLWK�WKH�RGRXU�DQG�IODYRXU�RI�IHQQHO�

���&OLQLFDO�SDUWLFXODUV
����7KHUDSHXWLF�LQGLFDWLRQV

*DVWULF�UHIOX[��KHDUWEXUQ��IODWXOHQFH�DVVRFLDWHG�ZLWK�JDVWULF�UHIOX[��KHDUWEXUQ�RI�SUHJQDQF\��DOO�FDVHV�RI�HSLJDVWULF�DQG
UHWURVWHUQDO�GLVWUHVV�ZKHUH�WKH�XQGHUO\LQJ�FDXVH�LV�JDVWULF�UHIOX[�

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

)RU�RUDO�DGPLQLVWUDWLRQ�

$GXOWV�DQG�FKLOGUHQ�RYHU����\HDUV�������PO�DIWHU�PHDOV�DQG�DW�EHGWLPH�

&KLOGUHQ�XQGHU����\HDUV��6KRXOG�EH�JLYHQ�RQO\�RQ�PHGLFDO�DGYLFH�

(OGHUO\��1R�GRVDJH�PRGLILFDWLRQ�LV�UHTXLUHG�LQ�WKLV�DJH�JURXS�

+HSDWLF�,PSDLUPHQW��1R�GRVH�PRGLILFDWLRQ�QHFHVVDU\�

5HQDO�,QVXIILFLHQF\��&DXWLRQ�LI�KLJKO\�UHVWULFWHG�VDOW�GLHW�LV�QHFHVVDU\��VHH�VHFWLRQ������

����&RQWUDLQGLFDWLRQV

7KLV�PHGLFLQDO�SURGXFW�LV�FRQWUDLQGLFDWHG�LQ�SDWLHQWV�ZLWK�NQRZQ�RU�VXVSHFWHG�K\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFHV�RU
WR�DQ\�RI�WKH�H[FLSLHQWV�OLVWHG�LQ�VHFWLRQ������LQFOXGLQJ�PHWK\O�SDUDK\GUR[\EHQ]RDWH��(�����DQG�SURS\O
SDUDK\GUR[\EHQ]RDWH��(������VHH�VHFWLRQ������

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

,I�V\PSWRPV�GR�QRW�LPSURYH�DIWHU���GD\V��WKH�FOLQLFDO�VLWXDWLRQ�VKRXOG�EH�UHYLHZHG�

7KLV�PHGLFLQDO�SURGXFW�FRQWDLQV�������PJ�������PPRO��VRGLXP�SHU����PO�GRVH��HTXLYDOHQW�WR���������RI�WKH�:+2
UHFRPPHQGHG�PD[LPXP�GDLO\�LQWDNH�IRU�VRGLXP�

7KH�PD[LPXP�GDLO\�GRVH�RI�WKLV�SURGXFW�LV�HTXLYDOHQW�WR�����RI�WKH�:+2�UHFRPPHQGHG�PD[LPXP�GDLO\�LQWDNH�IRU
VRGLXP�

7KLV�SURGXFW�LV�FRQVLGHUHG�KLJK�LQ�VRGLXP��7KLV�VKRXOG�EH�SDUWLFXODUO\�WDNHQ�LQWR�DFFRXQW�IRU�WKRVH�RQ�D�ORZ�VDOW�GLHW��H�J�
LQ�VRPH�FDVHV�RI�FRQJHVWLYH�KHDUW�IDLOXUH�DQG�UHQDO�LPSDLUPHQW��

(DFK����PO�GRVH�FRQWDLQV�����PJ������PPRO��RI�FDOFLXP�FDUERQDWH��&DUH�QHHGV�WR�EH�WDNHQ�LQ�WUHDWLQJ�SDWLHQWV�ZLWK
K\SHUFDOFDHPLD��QHSKURFDOFLQRVLV�DQG�UHFXUUHQW�FDOFLXP�FRQWDLQLQJ�UHQDO�FDOFXOL�

&RQWDLQV�PHWK\O�SDUDK\GUR[\EHQ]RDWH��(�����DQG�SURS\O�SDUDK\GUR[\EHQ]RDWH��(�����ZKLFK�PD\�FDXVH�DOOHUJLF
UHDFWLRQV��SRVVLEO\�GHOD\HG��

7KLV�PHGLFLQH�FRQWDLQV�����PJ�EHQ]\O�DOFRKRO��IURP�)HQQHO�IODYRXU��SHU����PO�GRVH��%HQ]\O�DOFRKRO�PD\�FDXVH�DOOHUJLF
UHDFWLRQV�

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

	For	use	with	question	17, please turn over:	
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$�WLPH�LQWHUYDO�RI���KRXUV�VKRXOG�EH�FRQVLGHUHG�EHWZHHQ�*DYLVFRQ�LQWDNH�DQG�WKH�DGPLQLVWUDWLRQ�RI�RWKHU�PHGLFLQDO
SURGXFWV��HVSHFLDOO\�WHWUDF\FOLQHV��GLJR[LQH��IOXRURTXLQRORQH��LURQ�VDOW��NHWRFRQD]ROH��QHXUROHSWLFV��WK\URLG�KRUPRQHV�
SHQLFLOODPLQH��EHWD�EORFNHUV��DWHQRORO��PHWRSURORO��SURSDQRORO���JOXFRFRUWLFRLG��FKORURTXLQH�DQG�ELSKRVSKRQDWHV
�GLSKRVSKRQDWHV��DQG�HVWUDPXVWLQH��6HH�DOVR�����

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

3UHJQDQF\�

&OLQLFDO�VWXGLHV�LQ�PRUH�WKDQ�����SUHJQDQW�ZRPHQ�DV�ZHOO�DV�D�ODUJH�DPRXQW�RI�GDWD�IURP�SRVW�PDUNHWLQJ�H[SHULHQFH
LQGLFDWH�QR�PDOIRUPDWLYH�QRU�IHWR��QHRQDWDO�WR[LFLW\�RI�WKH�DFWLYH�VXEVWDQFHV�

*DYLVFRQ�FDQ�EH�XVHG�GXULQJ�SUHJQDQF\��LI�FOLQLFDOO\�QHHGHG�

%UHDVW�IHHGLQJ�

1R�HIIHFWV�RI�WKH�DFWLYH�VXEVWDQFHV�KDYH�EHHQ�VKRZQ�LQ�EUHDVWIHG�QHZERUQV�LQIDQWV�RI�WUHDWHG�PRWKHUV��*DYLVFRQ�FDQ�EH
XVHG�GXULQJ�EUHDVW�IHHGLQJ�

)HUWLOLW\�

3UH�FOLQLFDO�LQYHVWLJDWLRQV�KDYH�UHYHDOHG�DOJLQDWH�KDV�QR�QHJDWLYH�HIIHFW�RQ�SDUHQWDO�RU�RIIVSULQJ�IHUWLOLW\�RU�UHSURGXFWLRQ�

&OLQLFDO�GDWD�GR�QRW�VXJJHVW�WKDW�*DYLVFRQ�KDV�DQ�HIIHFW�RQ�KXPDQ�IHUWLOLW\�

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

1RQH�

����8QGHVLUDEOH�HIIHFWV

$GYHUVH�UHDFWLRQV�KDYH�EHHQ�UDQNHG�XQGHU�KHDGLQJV�RI�IUHTXHQF\�XVLQJ�WKH�IROORZLQJ�FRQYHQWLRQ��YHU\�FRPPRQ��������
FRPPRQ��������DQG���������XQFRPPRQ���������DQG����������UDUH�����������DQG�����������YHU\�UDUH��������������DQG
QRW�NQRZQ��FDQQRW�EH�HVWLPDWHG�IURP�WKH�DYDLODEOH�GDWD��

6\VWHP�2UJDQ�&ODVV )UHTXHQF\ $GYHUVH�(YHQW

,PPXQH�6\VWHP�'LVRUGHUV 9HU\�UDUH $QDSK\ODFWLF�DQG�DQDSK\ODFWRLG�UHDFWLRQV��+\SHUVHQVLWLYLW\
UHDFWLRQV�VXFK�DV�XUWLFDULD�

5HVSLUDWRU\��7KRUDFLF�DQG
0HGLDVWLQDO�'LVRUGHUV

9HU\�UDUH 5HVSLUDWRU\�HIIHFWV�VXFK�DV�EURQFKRVSDVP�

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

6\PSWRPV

6\PSWRPV�DUH�OLNHO\�WR�EH�PLQRU��VRPH�DEGRPLQDO�GLVFRPIRUW�PD\�EH�H[SHULHQFHG�

0DQDJHPHQW

,Q�WKH�HYHQW�RI�RYHUGRVH�V\PSWRPDWLF�WUHDWPHQW�VKRXOG�EH�JLYHQ�

���3KDUPDFRORJLFDO�SURSHUWLHV
����3KDUPDFRG\QDPLF�SURSHUWLHV

2Q�LQJHVWLRQ�WKH�SURGXFW�UHDFWV�UDSLGO\�ZLWK�JDVWULF�DFLG�WR�IRUP�D�UDIW�RI�DOJLQLF�DFLG�JHO�KDYLQJ�D�QHDU�QHXWUDO�S+�DQG
ZKLFK�IORDWV�RQ�WKH�VWRPDFK�FRQWHQWV��TXLFNO\�DQG�HIIHFWLYHO\�LPSHGLQJ�JDVWUR�RHVRSKDJHDO�UHIOX[��IRU�XS�WR���KRXUV��,Q
VHYHUH�FDVHV�WKH�UDIW�LWVHOI�PD\�EH�UHIOX[HG�LQWR�WKH�RHVRSKDJXV��LQ�SUHIHUHQFH�WR�WKH�VWRPDFK�FRQWHQWV��DQG�H[HUW�D
GHPXOFHQW�HIIHFW�

����3KDUPDFRNLQHWLF�SURSHUWLHV

7KH�PRGH�RI�DFWLRQ�RI�WKH�SURGXFW�LV�SK\VLFDO�DQG�GRHV�QRW�GHSHQG�RQ�DEVRUSWLRQ�LQWR�WKH�V\VWHPLF�FLUFXODWLRQ�

����3UHFOLQLFDO�VDIHW\�GDWD

1R�SUHFOLQLFDO�ILQGLQJV�UHOHYDQW�WR�WKH�SUHVFULEHU�KDYH�EHHQ�UHSRUWHG�
13



	For	use	with	question	27:	

ProPharmace	Pre-registration	Training	

    www.propharmace.com  
© Copyright ProPharmace 2020

14



	For	use	with	question	31, please turn over:	

    www.propharmace.com  
© Copyright ProPharmace 2020

15



    www.propharmace.com  
© Copyright ProPharmace 2020

16



3KHQR[\PHWK\O�3HQLFLOOLQ����PJ��PO�2UDO�6ROXWLRQ�6XJDU�)UHH��V\ULQJH�

6XPPDU\�RI�3URGXFW�&KDUDFWHULVWLFV�8SGDWHG����$XJ������_�.HQW�3KDUPDFHXWLFDOV�/WG

���1DPH�RI�WKH�PHGLFLQDO�SURGXFW
3KHQR[\PHWK\OSHQLFLOOLQ����PJ��PO�2UDO�6ROXWLRQ�6XJDU�)UHH�%3

���4XDOLWDWLYH�DQG�TXDQWLWDWLYH�FRPSRVLWLRQ
(DFK��PO�RI�2UDO�6ROXWLRQ�FRQWDLQV����PJ�RI�3KHQR[\PHWK\OSHQLFLOOLQ�DV�3KHQR[\PHWK\OSHQLFLOOLQ�3RWDVVLXP�3K��(XU�

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

���3KDUPDFHXWLFDO�IRUP
3RZGHU�IRU�RUDO�VROXWLRQ

���&OLQLFDO�SDUWLFXODUV
����7KHUDSHXWLF�LQGLFDWLRQV

3KHQR[\PHWK\OSHQLFLOOLQ�DQG�SKHQR[\PHWK\OSHQLFLOOLQ�SRWDVVLXP�DUH�LQGLFDWHG�LQ�WKH�WUHDWPHQW�RI�PLOG�WR�PRGHUDWHO\
VHYHUH�LQIHFWLRQV�DVVRFLDWHG�ZLWK�PLFUR�RUJDQLVPV�ZKRVH�VXVFHSWLELOLW\�WR�SHQLFLOOLQ�LV�ZLWKLQ�WKH�UDQJH�RI�VHUXP�OHYHOV
DWWDLQHG�ZLWK�WKH�GRVDJH�IRUP�

3KHQR[\PHWK\OSHQLFLOOLQ�LV�LQGLFDWHG�IRU�WKH�WUHDWPHQW�RI�WKH�IROORZLQJ�LQIHFWLRQV��VHH�VHFWLRQ�����DQG�����

6WUHSWRFRFFDO�LQIHFWLRQV�

3KDU\QJLWLV

6FDUOHW�IHYHU

6NLQ�DQG�VRIW�WLVVXH�LQIHFWLRQV��H�J�HU\VLSHODV�

3QHXPRFRFFDO�LQIHFWLRQV�

3QHXPRQLD

2WLWLV�PHGLD

9LQFHQW
V�JLQJLYLWLV�DQG�SKDU\QJLWLV

3KHQR[\PHWK\OSHQLFLOOLQ�LV�DOVR�LQGLFDWHG�IRU��VHH�VHFWLRQ������

3URSK\OD[LV�RI�UKHXPDWLF�IHYHU�DQG�RU�FKRUHD

3URSK\OD[LV�RI�SQHXPRFRFFDO�LQIHFWLRQ��H�J��LQ�DVSOHQLD�DQG�LQSDWLHQWV�ZLWK�VLFNOH�FHOO�GLVHDVH

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

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

3RVRORJ\

)RU�RUDO�DGPLQLVWUDWLRQ�RQO\

7KH�GRVDJH�DQG�IUHTXHQF\�RI�3KHQR[\PHWK\OSHQLFLOOLQ�GHSHQGV�RQ�WKH�VHYHULW\�DQG�ORFDOLVDWLRQ�RI�WKH�LQIHFWLRQ�DQG
H[SHFWHG�SDWKRJHQV�

3KHQR[\PHWK\OSHQLFLOOLQ�6ROXWLRQ�VKRXOG�EH�WDNHQ�DW�OHDVW����PLQXWHV�EHIRUH�RU���KRXUV�DIWHU�IRRG��DV�LQJHVWLRQ�RI
3KHQR[\PHWK\OSHQLFLOOLQ�ZLWK�PHDOV�VOLJKWO\�UHGXFHV�WKH�DEVRUSWLRQ�RI�WKH�GUXJ�

3KHQR[\PHWK\OSHQLFLOOLQ����PJ�LV�DSSUR[LPDWHO\�HTXLYDOHQW�WR���������XQLWV�

7KH�XVXDO�GRVDJH�UHFRPPHQGDWLRQV�DUH�DV�IROORZV�

$GXOWV�DQG�FKLOGUHQ�RYHU����\HDUV�����PJ������PJ�HYHU\�VL[�KRXUV

&KLOGUHQ��,QIDQWV��XS�WR���\HDU�������PJ�HYHU\���KRXUV

����\HDUV�����PJ�HYHU\�VL[�KRXUV

�����\HDUV�����PJ�HYHU\�VL[�KRXUV

3URSK\ODFWLF�8VH

3URSK\OD[LV�RI�UKHXPDWLF�IHYHU�FKRUHD�����PJ�WZLFH�GDLO\�RQ�D�FRQWLQXLQJ�EDVLV

3URSK\OD[LV�RI�SQHXPRFRFFDO�LQIHFWLRQ��H�J��LQ�DVSOHQLD�DQG�LQ�VLFNOH�FHOO�GLVHDVH��

$GXOWV�DQG�FKLOGUHQ�RYHU����\HDUV�����PJ�HYHU\����KRXUV

&KLOGUHQ������\HDUV�����PJ�HYHU\����KRXUV

	For	use	with	question	35, please turn over:	
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&KLOGUHQ�EHORZ���\HDUV�����PJ�HYHU\����KRXUV�

(OGHUO\

7KH�GRVDJH�LV�DV�IRU�DGXOWV��7KH�GRVDJH�VKRXOG�EH�UHGXFHG�LI�UHQDO�IXQFWLRQ�LV�PDUNHGO\�LPSDLUHG�

5HQDO�LPSDLUPHQW

7KH�GRVDJH�VKRXOG�EH�UHGXFHG�LI�UHQDO�IXQFWLRQ�LV�PDUNHGO\�LPSDLUHG�

+HSDWLF�LPSDLUPHQW

'RVDJH�DGMXVWPHQW�PD\�EH�QHFHVVDU\�LQ�SDWLHQWV�ZLWK�LPSDLUHG�OLYHU�IXQFWLRQ�ZKHQ�WKH\�DOVR�KDYH�UHQDO�IDLOXUH��,Q�WKLV
VLWXDWLRQ�WKH�OLYHU�PD\�EH�D�PDMRU�H[FUHWLRQ�URXWH�

0HWKRG�RI�$GPLQLVWUDWLRQ

)RU�LQVWUXFWLRQV�RQ�GLOXWLRQ�RI�WKH�SURGXFW�EHIRUH�DGPLQLVWUDWLRQ��VHH�VHFWLRQ�����

����&RQWUDLQGLFDWLRQV

3KHQR[\PHWK\OSHQLFLOOLQ�LV�FRQWUDLQGLFDWHG�LQ�SDWLHQWV�NQRZQ�WR�EH�K\SHUVHQVLWLYH�WR�3HQLFLOOLQ�DQG�VKRXOG�EH�XVHG�ZLWK
FDXWLRQ�LQ�SDWLHQWV�ZLWK�NQRZQ�KLVWRULHV�RI�DOOHUJ\�

6RUELWRO�

3DWLHQWV�ZLWK�UDUH�KHUHGLWDU\�SUREOHPV�RI�IUXFWRVH�LQWROHUDQFH�VKRXOG�QRW�WDNH�WKLV�PHGLFLQH�

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

3HQLFLOOLQ�VKRXOG�EH�XVHG�ZLWK�FDXWLRQ�LQ�LQGLYLGXDOV�ZLWK�KLVWRULHV�RI�VLJQLILFDQW�DOOHUJLHV�DQG�RU�DVWKPD�

$OO�GHJUHHV�RI�K\SHUVHQVLWLYLW\��LQFOXGLQJ�IDWDO�DQDSK\OD[LV��KDYH�EHHQ�REVHUYHG�ZLWK�RUDO�SHQLFLOOLQ��7KHVH�UHDFWLRQV�DUH
PRUH�OLNHO\�WR�RFFXU�LQ�LQGLYLGXDOV�ZLWK�D�KLVWRU\�RI�VHQVLWLYLW\�WR�SHQLFLOOLQV��FHSKDORVSRULQV�DQG�RWKHU�DOOHUJHQV��(QTXLULHV
VKRXOG�EH�PDGH�IRU�VXFK�D�KLVWRU\�EHIRUH�WKHUDS\�LV�EHJXQ��,I�DQ\�DOOHUJLF�UHDFWLRQ�RFFXUV��WKH�GUXJ�VKRXOG�EH
GLVFRQWLQXHG�DQG�WKH�SDWLHQW�WUHDWHG�ZLWK�WKH�XVXDO�DJHQWV��H�J��DGUHQDOLQH�DQG�RWKHU�SUHVVRU�DPLQHV��DQWLKLVWDPLQHV�DQG
FRUWLFRVWHURLGV��

2UDO�WKHUDS\�VKRXOG�QRW�EH�UHOLHG�XSRQ�IRU�SDWLHQWV�ZLWK�VHYHUH�LOOQHVV��RU�ZLWK�QDXVHD��YRPLWLQJ��JDVWULF�GLODWLRQ�
DFKDODVLD�RU�LQWHVWLQDO�K\SHUPRWLOLW\��2FFDVLRQDOO\�SDWLHQWV�GR�QRW�DEVRUE�WKHUDSHXWLF�DPRXQWV�RI�RUDOO\�DGPLQLVWHUHG
SHQLFLOOLQ�

$GPLQLVWHU�ZLWK�FDXWLRQ�LQ�WKH�SUHVHQFH�RI�PDUNHGO\�LPSDLUHG�UHQDO�IXQFWLRQ��DV�VDIH�GRVDJH�PD\�EH�ORZHU�WKDQ�WKH
XVXDOO\�UHFRPPHQGHG�GRVHV�

6WUHSWRFRFFDO�LQIHFWLRQV�VKRXOG�EH�WUHDWHG�IRU�D�PLQLPXP�RI����GD\V��DQG�SRVW�WKHUDS\�FXOWXUHV�VKRXOG�EH�SHUIRUPHG�WR
FRQILUP�WKH�HUDGLFDWLRQ�RI�WKH�RUJDQLVPV�

3URORQJHG�XVH�RI�DQWLELRWLFV�PD\�SURPRWH�WKH�RYHU�JURZWK�RI�QRQ�VXVFHSWLEOH�RUJDQLVPV��LQFOXGLQJ�IXQJL��,I�VXSHU
LQIHFWLRQ�RFFXUV��DSSURSULDWH�PHDVXUHV�VKRXOG�EH�WDNHQ�

6HYHUH�HPS\HPD��EDFWHUDHPLD��SHULFDUGLWLV��PHQLQJLWLV�DQG�DUWKULWLV�VKRXOG�QRW�EH�WUHDWHG�ZLWK�3HQLFLOOLQ�9�GXULQJ�WKH
DFXWH�SKDVH�

3DWLHQWV�ZLWK�D�SDVW�KLVWRU\�RI�UKHXPDWLF�IHYHU�UHFHLYLQJ�FRQWLQXRXV�SURSK\OD[LV�PD\�KDUERXU�SHQLFLOOLQ�UHVLVWDQW
RUJDQLVPV��,Q�WKHVH�SDWLHQWV��WKH�XVH�RI�DQRWKHU�SURSK\ODFWLF�DJHQW�VKRXOG�EH�FRQVLGHUHG�

2UDO�SHQLFLOOLQ�VKRXOG�QRW�EH�XVHG�DV�DGMXQFWLYH�SURSK\OD[LV�IRU�JHQLWR���XULQDU\�LQVWUXPHQWDWLRQ�RU�VXUJHU\��ORZHU
LQWHVWLQDO�WUDFW�VXUJHU\��VLJPRLGRVFRS\�DQG�FKLOG�ELUWK�

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

$PLQRJO\FRVLGHV��1HRP\FLQ�LV�UHSRUWHG�WR�UHGXFH�WKH�DEVRUSWLRQ�RI�SKHQR[\PHWK\OSHQLFLOOLQ�

$QWLFRDJXODQWV��3HQLFLOOLQV�PD\�LQWHUIHUH�ZLWK�DQWLFRDJXODQW�FRQWURO�

%DFWHULRVWDWLF�DQWLELRWLFV��&HUWDLQ�EDFWHULRVWDWLF�DQWLELRWLFV�VXFK�DV�&KORUDPSKHQLFRO��(U\WKURP\FLQ�DQG�7HWUDF\FOLQHV
KDYH�EHHQ�UHSRUWHG�WR�DQWDJRQLVH�WKH�EDFWHULFLGDO�DFWLYLW\�RI�SHQLFLOOLQV�DQG�FRQFRPLWDQW�XVH�LV�QRW�UHFRPPHQGHG�

*XDU�JXP��5HGXFHG�DEVRUSWLRQ�RI�SKHQR[\PHWK\OSHQLFLOOLQ

0HWKRWUH[DWH��8VH�RI�3KHQR[\PHWK\OSHQLFLOOLQ�ZKLOH�WDNLQJ�PHWKRWUH[DWH�FDQ�FDXVH�UHGXFHG�H[FUHWLRQ�RI�PHWKRWUH[DWH
WKHUHE\�LQFUHDVLQJ�WKH�ULVN�RI�WR[LFLW\�

3UREHQHFLG��5HGXFHG�H[FUHWLRQ�RI�SKHQR[\PHWK\OSHQLFLOOLQ�E\�FRPSHWLQJ�ZLWK�LW�IRU�UHQDO�WXEXODU�VHFUHWLRQ�

6XOILQS\UD]RQH��([FUHWLRQ�RI�SHQLFLOOLQV�UHGXFHG�E\�VXOILQS\UD]RQH�

7\SKRLG�YDFFLQH��RUDO���3HQLFLOOLQV�PD\�LQDFWLYDWH�RUDO�W\SKRLG�YDFFLQH�LI�LQJHVWHG�FRQFRPLWDQWO\�

����)HUWLOLW\��SUHJQDQF\�DQG�ODFWDWLRQ 18



3UHJQDQF\�

7KHUH�DUH�QR�RU�D�OLPLWHG�DPRXQW�RI�GDWD�IURP�WKH�XVH�RI�3KHQR[\PHWK\OSHQLFLOOLQ�LQ�SUHJQDQW�ZRPHQ��$V�D�SUHFDXWLRQDU\
PHDVXUH��LW�LV�SUHIHUDEOH�WR�DYRLG�WKH�XVH�RI�3KHQR[\PHWK\OSHQLFLOOLQ�GXULQJ�SUHJQDQF\�

/DFWDWLRQ�

3KHQR[\PHWK\OSHQLFLOOLQ�PHWDEROLWHV�DUH�H[FUHWHG�LQ�KXPDQ�PLON�WR�VXFK�DQ�H[WHQW�WKDW�HIIHFWV�RQ�EUHDVWIHG�QHZERUQV
DUH�OLNHO\�

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

1RQH�NQRZQ

����8QGHVLUDEOH�HIIHFWV

7KH�PRVW�FRPPRQ�UHDFWLRQV�WR�RUDO�SHQLFLOOLQ�DUH�JDVWURLQWHVWLQDO�HIIHFWV�DQG�K\SHUVHQVLWLYLW\�UHDFWLRQV��$OWKRXJK
K\SHUVHQVLWLYLW\�UHDFWLRQV�KDYH�EHHQ�UHSRUWHG�PXFK�OHVV�IUHTXHQWO\�DIWHU�RUDO�WKDQ�DIWHU�SDUHQWHUDO�WKHUDS\��LW�VKRXOG�EH
UHPHPEHUHG�WKDW�DOO�IRUPV�RI�K\SHUVHQVLWLYLW\��LQFOXGLQJ�IDWDO�DQDSK\OD[LV�KDYH�EHHQ�REVHUYHG�ZLWK�RUDO�SHQLFLOOLQ�

7KH�IROORZLQJ�FRQYHQWLRQ�KDV�EHHQ�XWLOLVHG�IRU�WKH�FODVVLILFDWLRQ�RI�XQGHVLUDEOH�HIIHFWV��

9HU\�FRPPRQ��������

&RPPRQ����������������

8QFRPPRQ������������������

5DUH���������������������

9HU\�UDUH������������

1RW�NQRZQ��FDQQRW�EH�HVWLPDWHG�IURP�WKH�DYDLODEOH�GDWD��

,QIHFWLRQV�DQG�LQIHVWDWLRQV 1RW�NQRZQ 3VHXGRPHPEUDQRXV�FROLWLV

%ORRG�DQG�O\PSKDWLF�GLVRUGHUV 9HU\�UDUH &KDQJHV�LQ�EORRG�FRXQWV��LQFOXGLQJ�
WKURPERF\WRSHQLD��QHXWURSHQLD��OHXFRSHQLD�
HRVLQRSKLOLD�DQG�KDHPRO\WLF�DQDHPLD�

1RW�NQRZQ &RDJXODWLRQ�GLVRUGHUV��LQFOXGLQJ�SURORQJDWLRQ�RI
EOHHGLQJ�WLPH�DQG�GHIHFWLYH�SODWHOHW�IXQFWLRQ�

*DVWURLQWHVWLQDO�GLVRUGHUV &RPPRQ 1DXVHD��YRPLWLQJ��DEGRPLQDO�SDLQ��GLDUUKRHD

1RW�NQRZQ 6RUH�PRXWK�DQG�EODFN�KDLU\�WRQJXH
�GLVFRORXUDWLRQ�RI�WRQJXH�

+HSDWRELOLDU\�GLVRUGHUV 9HU\�UDUH +HSDWLWLV�DQG�FKROHVWDWLF�MDXQGLFH

,PPXQH�GLVRUGHUV &RPPRQ $OOHUJLF�UHDFWLRQV��W\SLFDOO\�PDQLIHVW�DV�VNLQ
UHDFWLRQV��6HH�6NLQ�DQG�VXEFXWDQHRXV
GLVRUGHUV���

5DUH 6HYHUH�DOOHUJLF�UHDFWLRQV�FDXVLQJ�DQJLRHGHPD�
ODU\QJHDO�RHGHPD�DQG�DQDSK\OD[LV

8QNQRZQ 6HUXP�VLFNQHVV�OLNH�UHDFWLRQV�FKDUDFWHULVHG�E\
IHYHU��FKLOOV��DUWKUDOJLD�DQG�RHGHPD

1HUYRXV�V\VWHP�GLVRUGHUV 8QNQRZQ &HQWUDO�QHUYRXV�V\VWHP�WR[LFLW\�LQFOXGLQJ
FRQYXOVLRQV��HVSHFLDOO\�ZLWK�KLJK�GRVHV�RU�LQ
VHYHUH�UHQDO�LPSDLUPHQW���SDUDHVWKHVLD�PD\
RFFXU�ZLWK�SURORQJHG�XVH��1HXURSDWK\��XVXDOO\
DVVRFLDWHG�ZLWK�KLJK�GRVHV�RI�SDUHQWHUDO
SHQLFLOOLQ�

5HQDO�DQG�XULQDU\�GLVRUGHUV 9HU\�UDUH ,QWHUVWLWLDO�QHSKULWLV

8QFRPPRQ 1HSKURSDWK\��XVXDOO\�DVVRFLDWHG�ZLWK�KLJK�GRVHV
RI�SDUHQWHUDO�SHQLFLOOLQ�

6NLQ�DQG�VXEFXWDQHRXV�GLVRUGHUV &RPPRQ 8UWLFDULDO��HU\WKHPDWRXV�RU�PRELOOLIRUP�UDVK�DQG
SUXULWXV
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5DUH ([IROLDWLYH�GHUPDWLWLV

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�FDUG�VFKHPH�DW�ZZZ�PKUD�JRY�XN�\HOORZFDUG�

����2YHUGRVH

6\PSWRPV��$�ODUJH�RUDO�RYHUGRVH�RI�SHQLFLOOLQ�PD\�FDXVH�QDXVHD��YRPLWLQJ��VWRPDFK�SDLQ��GLDUUKRHD��DQG�UDUHO\��PDMRU
PRWRU�VHL]XUHV��,I�RWKHU�V\PSWRPV�DUH�SUHVHQW��FRQVLGHU�WKH�SRVVLELOLW\�RI�DQ�DOOHUJLF�UHDFWLRQ��+\SHUNDODHPLD�PD\�UHVXOW
IURP�RYHUGRVDJH��SDUWLFXODUO\�IRU�SDWLHQWV�ZLWK�UHQDO�LQVXIILFLHQF\�

0DQDJHPHQW��1R�VSHFLILF�DQWLGRWH�LV�NQRZQ��6\PSWRPDWLF�DQG�VXSSRUWLYH�WKHUDS\�LV�UHFRPPHQGHG��$FWLYDWHG�FKDUFRDO
ZLWK�D�FDWKDUWLF��VXFK�DV�VRUELWRO�PD\�KDVWHQ�GUXJ�HOLPLQDWLRQ��3HQLFLOOLQ�PD\�EH�UHPRYHG�E\�KDHPRGLDO\VLV�

���3KDUPDFRORJLFDO�SURSHUWLHV
����3KDUPDFRG\QDPLF�SURSHUWLHV

$7&�FRGH��-��&(��

3KHQR[\PHWK\OSHQLFLOOLQ�LV�DEHWD�ODFWDPDVH�VHQVLWLYH�QDWXUDO�SHQLFLOOLQ�

0HFKDQLVP�RI�$FWLRQ�

3KHQR[\PHWK\OSHQLFLOOLQ�DFWV�WKURXJK�LQWHUIHUHQFH�ZLWK�WKH�ILQDO�VWDJH�RI�V\QWKHVLV�RI�WKH�EDFWHULDO�FHOO�ZDOO��7KH�DFWLRQ
GHSHQGV�RQ�LWV�DELOLW\�WR�ELQG�FHUWDLQ�PHPEUDQH�ERXQG�SURWHLQV���SHQLFLOOLQ�ELQGLQJ�SURWHLQV�RU�3%3V��WKDW�DUH�ORFDWHG
EHQHDWK�WKH�FHOO�ZDOO��7KHVH�SURWHLQV�DUH�LQYROYHG�LQ�PDLQWDLQLQJ�FHOO�ZDOO�VWUXFWXUH��LQ�FHOO�ZDOO�V\QWKHVLV�DQG�LQ�FHOO
GLYLVLRQ��DQG�DSSHDU�WR�SRVVHVV�WUDQVSHSWLGDVH�DQG�FDUER[\SHSWLGDVH�DFWLYLW\�

3.�3'�UHODWLRQVKLS

7KH�WLPH�DERYH�WKH�PLQLPXP�LQKLELWRU\�FRQFHQWUDWLRQ��7!0,&��LV�FRQVLGHUHG�WR�EH�WKH�PDMRU�GHWHUPLQDQW�RI�HIILFDF\�IRU
SKHQR[\PHWK\OSHQLFLOOLQ�

0HFKDQLVP�V��RI�5HVLVWDQFH�

3KHQR[\PHWK\OSHQLFLOOLQ�LV�LQKLELWHG�E\�SHQLFLOOLQDVH�DQG�RWKHU�EHWD�ODFWDPDVHV�WKDW�DUH�SURGXFHG�E\�FHUWDLQ�PLFUR�
RUJDQLVPV��7KH�LQFLGHQFH�RI�EHWD�ODFWDPDVH�SURGXFLQJ�RUJDQLVPV�LV�LQFUHDVLQJ�

0HFKDQLVPV�RI�UHVLVWDQFH

7KH�WZR�PDLQ�PHFKDQLVPV�RI�UHVLVWDQFH�WR�SKHQR[\PHWK\OSHQLFLOOLQ�DUH�

��,QDFWLYDWLRQ�E\�EDFWHULDO�SHQLFLOOLQDVHV�DQG�RWKHU�EHWD�ODFWDPDVHV

��$OWHUDWLRQ�RI�3%3V��ZKLFK�UHGXFH�WKH�DIILQLW\�RI�WKH�DQWLEDFWHULDO�DJHQW�IRU�WKH�WDUJHW�

,PSHUPHDELOLW\�RI�EDFWHULD�RU�HIIOX[�SXPS�PHFKDQLVPV�PD\�FDXVH�RU�FRQWULEXWH�WR�EDFWHULDO�UHVLVWDQFH�

(8&$67�FOLQLFDO�0,&�EUHDNSRLQWV�WR�VHSDUDWH�VXVFHSWLEOH��6��SDWKRJHQV�IURP�UHVLVWDQW��5��SDWKRJHQV��YHUVLRQ����
�����������DUH�

7KH�VXVFHSWLELOLW\�RI�VWUHSWRFRFFL�*URXSV�$��&�DQG�*�DQG�6��SQHXPRQLDH�WR�SKHQR[\PHWK\OSHQLFLOOLQ�LV�LQIHUUHG�IURP�WKH
VXVFHSWLELOLW\�WR�EHQ]\OSHQLFLOOLQ�

(8&$67�6SHFLHV�UHODWHG�EUHDNSRLQWV��6XVFHSWLEOHɘ�5HVLVWDQW!��8QLWV��PJ�/

6WDSK\ORFRFFXV ������!����

6WUHSWRFRFFXV�$��&��* ������!����

6��SQHXPRQLDH �������!�

6WDSK\ORFRFFL��0RVW�VWDSK\ORFRFFL�DUH�SHQLFLOOLQDVH�SURGXFHUV��3HQLFLOOLQDVH�SURGXFLQJ�VWUDLQV�DUH�UHVLVWDQW��7KH
EHQ]\OSHQLFLOOLQ�EUHDNSRLQW��VKRZQ��ZLOO�PRVWO\��EXW�QRW�XQHTXLYRFDOO\��VHSDUDWH�EHWD�ODFWDPDVH�SURGXFHUV�IURP�QRQ�
SURGXFHUV�

6WUHSWRFRFFXV�SQHXPRQLDH��)RU�SKHQR[\PHWK\OSHQLFLOOLQ��UHSRUW�6��SQHXPRQLDH�ZLWK�EHQ]\OSHQLFLOOLQ�0,&V�DERYH�����
PJ�/�UHVLVWDQW�

7KH�SUHYDOHQFH�RI�DFTXLUHG�UHVLVWDQFH�PD\�YDU\�JHRJUDSKLFDOO\�DQG�ZLWK�WLPH�IRU�VHOHFWHG�VSHFLHV�DQG�ORFDO�LQIRUPDWLRQ
RQ�UHVLVWDQFH�LV�GHVLUDEOH��SDUWLFXODUO\�ZKHQ�WUHDWLQJ�VHYHUH�LQIHFWLRQV��([SHUW�DGYLFH�VKRXOG�EH�VRXJKW�DV�QHFHVVDU\
ZKHQ�WKH�ORFDO�SUHYDOHQFH�RI�UHVLVWDQFH�LV�VXFK�WKDW�WKH�XWLOLW\�RI�WKH�DJHQW�LQ�DW�OHDVW�VRPH�W\SHV�RI�LQIHFWLRQ�LV
TXHVWLRQDEOH�
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&RPPRQO\�VXVFHSWLEOH�VSHFLHV

6WUHSWRFRFFXV�$��&��*

6SHFLHV�IRU�ZKLFK�DFTXLUHG�UHVLVWDQFH�PD\�EH�D�SUREOHP

6WDSK\ORFRFFXV�DXUHXV

6WUHSWRFRFFXV�SQHXPRQLDH

6WDSK\ORFRFFXV�HSLGHUPLGLV

����3KDUPDFRNLQHWLF�SURSHUWLHV

$EVRUSWLRQ��5DSLGO\�EXW�LQFRPSOHWHO\�DEVRUEHG�DIWHU�RUDO�DGPLQLVWUDWLRQ��DERXW�����RI�DQ�RUDO�GRVH�LV�DEVRUEHG��
&DOFLXP�DQG�SRWDVVLXP�VDOWV�DUH�EHWWHU�DEVRUEHG�WKDQ�WKH�IUHH�DFLG��$EVRUSWLRQ�DSSHDUV�WR�EH�UHGXFHG�LQ�SDWLHQWV�ZLWK
FRHOLDF�GLVHDVH��$EVRUSWLRQ�DSSHDUV�WR�EH�PRUH�UDSLG�LQ�IDVWLQJ�WKDQ�QRQ�IDVWLQJ�VXEMHFWV�

%ORRG�FRQFHQWUDWLRQ��DIWHU�DQ�RUDO�GRVH�RI����PJ��SHDN�VHUXP�FRQFHQWUDWLRQV�RI�����WR����QJ�PO�DUH�DWWDLQHG�LQ���KRXUV�
$IWHU�DQ�RUDO�GRVH�RI����PJ��SHDN�VHUXP�FRQFHQWUDWLRQV�UHDFK���WR��PLFURJUDPV�PO�LQ����WR����PLQXWHV�

+DOI�OLIH��%LRORJLFDO�KDOI�OLIH�LV�DERXW����PLQXWHV��LQFUHDVHG�WR�DERXW���KRXUV�LQ�VHYHUH�UHQDO�LPSDLUPHQW�

'LVWULEXWLRQ��:LGHO\�GLVWULEXWHG�WKURXJKRXW�WKH�ERG\�DQG�HQWHUV�SOHXUDO�DQG�DVFLWLF�IOXLGV�DQG�DOVR�LQ�FHUHEURVSLQDO�IOXLG
ZKHQ�WKH�PHQLQJHV�DUH�LQIODPHG��3KHQR[\PHWK\OSHQLFLOOLQ�FURVVHV�WKH�SODFHQWD�DQG�LV�VHFUHWHG�LQ�WUDFH�DPRXQWV�LQ
EUHDVW�PLON���SURWHLQ�ELQGLQJ�����WR�����ERXQG�SODVPD�SURWHLQV��

%LRWUDQVIRUPDWLRQ��,W�LV�PHWDEROLVHG�LQ�WKH�OLYHU��VHYHUDO�PHWDEROLWHV�KDYH�EHHQ�LGHQWLILHG��LQFOXGLQJ�SHQLFLOORLF�DFLG�

(OLPLQDWLRQ��8QFKDQJHG�GUXJ�DQG�PHWDEROLWHV�DUH�H[FUHWHG�UDSLGO\�LQ�WKH�XULQH�������WR�����RI�DQ�RUDO�GRVH�LV�H[FUHWHG
LQ�WKH�XULQH�LQ����KRXUV��

����3UHFOLQLFDO�VDIHW\�GDWD

7KHUH�DUH�QR�SUH�FOLQLFDO�GDWD�RI�UHOHYDQFH�WR�WKH�SUHVFULEHU�ZKLFK�DUH�DGGLWLRQDO�WR�WKDW�DOUHDG\�LQFOXGHG�LQ�RWKHU
VHFWLRQV�RI�WKLV�63&�

���3KDUPDFHXWLFDO�SDUWLFXODUV
����/LVW�RI�H[FLSLHQWV

6RGLXP�%HQ]RDWH�3K��(XU�

6DFFKDULQ�6RGLXP�3K��(XU�

7UXVLO�2UDQJH�)ODYRXU�+6(

2UDQJH�&RORXU����������+6(

�&RQWDLQLQJ�VXQVHW�\HOORZ�(����	�3RQFHDX��5�(����

6RUELWRO���:

0RQR�$PPRQLXP�*O\F\UUKL]LQDWH

����,QFRPSDWLELOLWLHV

1RW�DSSOLFDEOH

����6KHOI�OLIH

8QRSHQHG�FRQWDLQHU�����PRQWKV

5HFRQVWLWXWHG�RUDO�VROXWLRQ��D�VKHOI�OLIH�RI���GD\V

����6SHFLDO�SUHFDXWLRQV�IRU�VWRUDJH

8QFRQVWLWXWHG�SRZGHU��6WRUH�LQ�D�GU\�SODFH�EHORZ����&��3URWHFW�IURP�OLJKW

5HFRQVWLWXWHG�RUDO�VROXWLRQ��6WRUH�IRU���GD\V�LQ�D�UHIULJHUDWRU�����&������&��

����1DWXUH�DQG�FRQWHQWV�RI�FRQWDLQHU

1DWXUDO�KLJK�GHQVLW\�SRO\HWK\OHQH�ERWWOH����PO�ZLWK�ZKLWH�FDS�ZLWK�D�EOXH�7(�EDQG�FRQWDLQLQJ����PO�RI�RUDO�VROXWLRQ�RQ
UHFRQVWLWXWLRQ�
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	For	use	with	question	40:	
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