
3DJH � RI ��

>,QVWUXFWLRQV LQ WKLV IRQW�FRORXU DUH IURP WKH :RUOG +HDOWK 2UJDQL]DWLRQ 3XEOLF $VVHVVPHQW 5HSRUW

:+23$5 JXLGHOLQHV�@

�� 1$0( 2) 7+( 0(',&,1$/ 352'8&7
3/$'2; �&ORSLGRJUHO�7DEOHWV�863��� PJ�

�� 48$/,7$7,9( $1' 48$17,7$7,9( &20326,7,21
(DFK�ILOP�&RDWHG�7DEOHW�FRQWDLQ�
&ORSLGRJUHO�%LVXOIDWH 863
(T��WR &ORSLGRJUHO««««��� PJ
([FLSLHQW�««««««««�T�V�
$SSURYHG�FRORXUV�DUH�XVHG

�� 3+$50$&(87,&$/ )250
7DEOHW� 3LQN�FRORUHG��URXQG��ILOP�FRDWHG�WDEOHWV�ZLWK�¶&�¶�GHERVVHG�RQ�RQH�VLGH�DQG�SODLQ�RQ�WKH
RWKHU�VLGH

�� &OLQLFDO SDUWLFXODUV
��� 7KHUDSHXWLF LQGLFDWLRQV
6HFRQGDU\�SUHYHQWLRQ�RI�DWKHURWKURPERWLF�HYHQWV
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��$GXOW�SDWLHQWV�VXIIHULQJ�IURP�P\RFDUGLDO�LQIDUFWLRQ��IURP�D�IHZ�GD\V�XQWLO�OHVV�WKDQ����GD\V���LVFKDHPLF
VWURNH��IURP���GD\V�XQWLO�OHVV�WKDQ���PRQWKV��RU�HVWDEOLVKHG�SHULSKHUDO�DUWHULDO�GLVHDVH�

��$GXOW�SDWLHQWV�VXIIHULQJ�IURP�DFXWH�FRURQDU\�V\QGURPH�

� 1RQ�67� VHJPHQW� HOHYDWLRQ� DFXWH� FRURQDU\� V\QGURPH� �XQVWDEOH� DQJLQD� RU� QRQ�4�ZDYH� P\RFDUGLDO
LQIDUFWLRQ���LQFOXGLQJ�SDWLHQWV�XQGHUJRLQJ�D�VWHQW�SODFHPHQW�IROORZLQJ�SHUFXWDQHRXV�FRURQDU\�LQWHUYHQWLRQ�
LQ�FRPELQDWLRQ�ZLWK�DFHW\OVDOLF\OLF�DFLG��$6$��

� 67�VHJPHQW�HOHYDWLRQ�DFXWH�P\RFDUGLDO�LQIDUFWLRQ��LQ�FRPELQDWLRQ�ZLWK�$6$�LQ�PHGLFDOO\�WUHDWHG�SDWLHQWV
HOLJLEOH�IRU�WKURPERO\WLF�WKHUDS\�

,Q� SDWLHQWV� ZLWK� PRGHUDWH� WR� KLJK�ULVN� 7UDQVLHQW� ,VFKHPLF� $WWDFN� �7,$�� RU� PLQRU� ,VFKHPLF� 6WURNH� �,6�
&ORSLGRJUHO�LQ�FRPELQDWLRQ�ZLWK�$6$�LV�LQGLFDWHG�LQ�

� $GXOW� SDWLHQWV�ZLWK�PRGHUDWH� WR�KLJK�ULVN� 7,$� �$%&'��� VFRUH ����RU�PLQRU� ,6 �1,+66� ����ZLWKLQ���
KRXUV�RI�HLWKHU�WKH�7,$�RU�,6�HYHQW�

3UHYHQWLRQ�RI�DWKHURWKURPERWLF�DQG�WKURPERHPEROLF�HYHQWV�LQ�DWULDO�ILEULOODWLRQ

,Q� DGXOW� SDWLHQWV� ZLWK� DWULDO� ILEULOODWLRQ� ZKR� KDYH� DW� OHDVW� RQH� ULVN� IDFWRU� IRU� YDVFXODU� HYHQWV�� DUH� QRW
VXLWDEOH�IRU�WUHDWPHQW�ZLWK�9LWDPLQ�.�DQWDJRQLVWV��9.$��DQG�ZKR�KDYH�D� ORZ�EOHHGLQJ�ULVN��FORSLGRJUHO� LV
LQGLFDWHG� LQ� FRPELQDWLRQ� ZLWK� $6$� IRU� WKH� SUHYHQWLRQ� RI� DWKHURWKURPERWLF� DQG� WKURPERHPEROLF� HYHQWV�
LQFOXGLQJ�VWURNH�

��$JH��%ORRG�SUHVVXUH��&OLQLFDO�IHDWXUHV��'XUDWLRQ��DQG�'LDEHWHV�PHOOLWXV�GLDJQRVLV

��1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�6WURNH�6FDOH

>$GGLWLRQDO LQVWUXFWLRQV DQG H[DPSOHV@

^�H[DPSOH WH[W!`



3DJH �� RI ��

��� 3 R V R O R J \ DQG PHWKRG RI DGPLQLVWUDWLRQ
3RVRORJ\�
�$GXOWV�DQG�HOGHUO\
&ORSLGRJUHO�VKRXOG�EH�JLYHQ�DV�D�VLQJOH�GDLO\�GRVH�RI����PJ�

,Q�SDWLHQWV�VXIIHULQJ�IURP�DFXWH FRURQDU\�V\QGURPH�
í� 1RQ�67� VHJPHQW� HOHYDWLRQ� DFXWH� FRURQDU\� V\QGURPH� �XQVWDEOH� DQJLQD� RU� QRQ�4�ZDYH� P\RFDUGLDO
LQIDUFWLRQ���FORSLGRJUHO�WUHDWPHQW�VKRXOG�EH�LQLWLDWHG�ZLWK�D�VLQJOH�����PJ�ORDGLQJ�GRVH�DQG�WKHQ�FRQWLQXHG
DW����PJ�RQFH�D�GD\��ZLWK�DFHW\OVDOLF\OLF�DFLG��$6$�����PJ�����PJ�GDLO\���6LQFH�KLJKHU�GRVHV�RI�$6$�ZHUH
DVVRFLDWHG�ZLWK�KLJKHU�EOHHGLQJ�ULVN�LW�LV�UHFRPPHQGHG�WKDW�WKH�GRVH�RI�$6$�VKRXOG�QRW�EH�KLJKHU�WKDQ����
PJ��7KH�RSWLPDO�GXUDWLRQ�RI�WUHDWPHQW�KDV�QRW�EHHQ�IRUPDOO\�HVWDEOLVKHG��&OLQLFDO WULDO�GDWD�VXSSRUW�XVH�XS
WR����PRQWKV��DQG�WKH�PD[LPXP�EHQHILW�ZDV�VHHQ�DW���PRQWKV�

� 67�VHJPHQW�HOHYDWLRQ�DFXWH�P\RFDUGLDO�LQIDUFWLRQ��FORSLGRJUHO�VKRXOG�EH�JLYHQ�DV�D�VLQJOH�GDLO\�GRVH�RI���
PJ�LQLWLDWHG�ZLWK�D�����PJ�ORDGLQJ�GRVH�LQ�FRPELQDWLRQ�ZLWK $6$�DQG�ZLWK�RU�ZLWKRXW�WKURPERO\WLFV��)RU
SDWLHQWV�RYHU����\HDUV�RI� DJH� FORSLGRJUHO� VKRXOG�EH� LQLWLDWHG�ZLWKRXW�D� ORDGLQJ�GRVH��&RPELQHG� WKHUDS\
VKRXOG�EH� VWDUWHG�DV�HDUO\� DV�SRVVLEOH�DIWHU� V\PSWRPV� VWDUW� DQG� FRQWLQXHG� IRU� DW� OHDVW� IRXU�ZHHNV�� 7KH
EHQHILW�RI�WKH�FRPELQDWLRQ�RI�FORSLGRJUHO�ZLWK�$6$�EH\RQG�IRXU�ZHHNV�KDV�QRW�EHHQ�VWXGLHG�LQ�WKLV�VHWWLQJ�

$GXOW�SDWLHQWV�ZLWK�PRGHUDWH�WR�KLJK�ULVN�7,$�RU�PLQRU�,6�
$GXOW�SDWLHQWV�ZLWK�PRGHUDWH�WR�KLJK�ULVN�7,$��$%&'��VFRUH ����RU�PLQRU�,6��1,+66�����VKRXOG�EH JLYHQ�D
ORDGLQJ�GRVH�RI�FORSLGRJUHO�����PJ� IROORZHG�E\�FORSLGRJUHO����PJ�RQFH�GDLO\�DQG�$6$�����PJ �����PJ
RQFH�GDLO\���7UHDWPHQW�ZLWK�FORSLGRJUHO�DQG�$6$�VKRXOG�EH�VWDUWHG�ZLWKLQ����KRXUV�RI� WKH�HYHQW�DQG�EH
FRQWLQXHG�IRU����GD\V�IROORZHG�E\�VLQJOH�DQWLSODWHOHW�WKHUDS\�

,Q�SDWLHQWV�ZLWK�DWULDO�ILEULOODWLRQ��FORSLGRJUHO�VKRXOG�EH�JLYHQ�DV�D�VLQJOH�GDLO\�GRVH�RI����PJ��$6$��������
PJ�GDLO\��VKRXOG�EH�LQLWLDWHG�DQG�FRQWLQXHG�LQ�FRPELQDWLRQ�ZLWK�FORSLGRJUHO�

,I�D�GRVH�LV�PLVVHG�
� :LWKLQ� OHVV�WKDQ����KRXUV DIWHU�UHJXODU�VFKHGXOHG�WLPH��SDWLHQWV�VKRXOG�WDNH�WKH�GRVH� LPPHGLDWHO\�DQG
WKHQ�WDNH�WKH�QH[W�GRVH�DW�WKH�UHJXODU�VFKHGXOHG�WLPH�

� )RU�PRUH�WKDQ����KRXUV��SDWLHQWV�VKRXOG�WDNH�WKH�QH[W�GRVH�DW�WKH�UHJXODU�VFKHGXOHG�WLPH�DQG�VKRXOG�QRW
GRXEOH�WKH�GRVH�

��3DHGLDWULF�SRSXODWLRQ
&ORSLGRJUHO�VKRXOG�QRW�EH�XVHG�LQ�FKLOGUHQ�EHFDXVH�RI�HIILFDF\�FRQFHUQV�

��5HQDO�LPSDLUPHQW
7KHUDSHXWLF�H[SHULHQFH�LV�OLPLWHG�LQ�SDWLHQWV�ZLWK�UHQDO�LPSDLUPHQW�

��+HSDWLF�LPSDLUPHQW
7KHUDSHXWLF� H[SHULHQFH� LV� OLPLWHG� LQ� SDWLHQWV ZLWK� PRGHUDWH� KHSDWLF� GLVHDVH� ZKR� PD\� KDYH� EOHHGLQJ
GLDWKHVHV�

0HWKRG�RI�DGPLQLVWUDWLRQ
)RU�RUDO�XVH
,W�PD\�EH�JLYHQ�ZLWK�RU�ZLWKRXW�IRRG�

��� &RQWUDLQGLFDWLRQV
��+\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFH�RU�WR�DQ\�RI�WKH�H[FLSLHQWV

��6HYHUH�KHSDWLF LPSDLUPHQW�

��$FWLYH�SDWKRORJLFDO�EOHHGLQJ�VXFK�DV�SHSWLF�XOFHU�RU�LQWUDFUDQLDO�KHPRUUKDJH�
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��� 6SHFLDO ZDUQLQJV DQG SUHFDXWLRQV IRU XVH
%OHHGLQJ�DQG�KDHPDWRORJLFDO�GLVRUGHUV
'XH�WR� WKH�ULVN�RI�EOHHGLQJ�DQG�KDHPDWRORJLFDO DGYHUVH�UHDFWLRQV��EORRG�FHOO�FRXQW�GHWHUPLQDWLRQ�DQG�RU
RWKHU� DSSURSULDWH� WHVWLQJ� VKRXOG� EH� SURPSWO\� FRQVLGHUHG� ZKHQHYHU� FOLQLFDO� V\PSWRPV� VXJJHVWLYH� RI
EOHHGLQJ�DULVH�GXULQJ�WKH�FRXUVH�RI�WUHDWPHQW��$V�ZLWK�RWKHU�DQWLSODWHOHW�DJHQWV��FORSLGRJUHO�VKRXOG EH�XVHG
ZLWK� FDXWLRQ� LQ� SDWLHQWV� ZKR� PD\� EH� DW� ULVN� RI� LQFUHDVHG� EOHHGLQJ� IURP� WUDXPD�� VXUJHU\� RU� RWKHU
SDWKRORJLFDO� FRQGLWLRQV� DQG� LQ� SDWLHQWV� UHFHLYLQJ� WUHDWPHQW� ZLWK� $6$�� KHSDULQ�� JO\FRSURWHLQ� ,,E�,,,D
LQKLELWRUV� RU� QRQ�VWHURLGDO� DQWL�LQIODPPDWRU\� GUXJV �16$,'V�� LQFOXGLQJ� &R[��LQKLELWRUV�� RU� VHOHFWLYH
VHURWRQLQ�UHXSWDNH�LQKLELWRUV��665,V���RU�&<3�&���VWURQJ�LQGXFHUV�RU�RWKHU�PHGLFLQDO�SURGXFWV�DVVRFLDWHG
ZLWK�EOHHGLQJ�ULVN�VXFK�DV SHQWR[LI\OOLQH ��3DWLHQWV�VKRXOG�EH� IROORZHG�FDUHIXOO\� IRU�DQ\�VLJQV�RI�EOHHGLQJ
LQFOXGLQJ� RFFXOW� EOHHGLQJ�� HVSHFLDOO\� GXULQJ� WKH� ILUVW� ZHHNV� RI� WUHDWPHQW� DQG�RU� DIWHU� LQYDVLYH� FDUGLDF
SURFHGXUHV� RU� VXUJHU\�� 7KH� FRQFRPLWDQW� DGPLQLVWUDWLRQ� RI� FORSLGRJUHO� ZLWK� RUDO� DQWLFRDJXODQWV� LV� QRW
UHFRPPHQGHG�VLQFH�LW�PD\�LQFUHDVH�WKH�LQWHQVLW\�RI�EOHHGLQJV�
,I�D�SDWLHQW� LV�WR�XQGHUJR�HOHFWLYH�VXUJHU\�DQG�DQWLSODWHOHW�HIIHFW� LV�WHPSRUDULO\�QRW�GHVLUDEOH��FORSLGRJUHO
VKRXOG�EH�GLVFRQWLQXHG���GD\V�SULRU� WR�VXUJHU\��3DWLHQWV�VKRXOG� LQIRUP�SK\VLFLDQV�DQG�GHQWLVWV� WKDW� WKH\
DUH� WDNLQJ� FORSLGRJUHO EHIRUH� DQ\� VXUJHU\� LV� VFKHGXOHG� DQG�EHIRUH� DQ\� QHZ�PHGLFLQDO� SURGXFW� LV� WDNHQ�
&ORSLGRJUHO�SURORQJV�EOHHGLQJ�WLPH�DQG�VKRXOG�EH�XVHG�ZLWK�FDXWLRQ� LQ�SDWLHQWV�ZKR�KDYH� OHVLRQV�ZLWK�D
SURSHQVLW\�WR�EOHHG��SDUWLFXODUO\�JDVWURLQWHVWLQDO�DQG�LQWUDRFXODU��

3DWLHQWV�VKRXOG�EH�WROG� WKDW� LW�PLJKW� WDNH� ORQJHU� WKDQ�XVXDO� WR�VWRS�EOHHGLQJ�ZKHQ�WKH\�WDNH�FORSLGRJUHO
�DORQH�RU�LQ�FRPELQDWLRQ�ZLWK�$6$���DQG�WKDW�WKH\�VKRXOG�UHSRUW�DQ\�XQXVXDO�EOHHGLQJ��VLWH�RU�GXUDWLRQ��WR
WKHLU�SK\VLFLDQ�

7KURPERWLF�7KURPERF\WRSHQLF 3XUSXUD��773�
7KURPERWLF� 7KURPERF\WRSHQLF� 3XUSXUD� �773�� KDV� EHHQ� UHSRUWHG� YHU\� UDUHO\� IROORZLQJ� WKH� XVH� RI
FORSLGRJUHO�� VRPHWLPHV� DIWHU� D� VKRUW� H[SRVXUH�� ,W� LV� FKDUDFWHULVHG� E\� WKURPERF\WRSHQLD� DQG
PLFURDQJLRSDWKLF� KDHPRO\WLF� DQDHPLD� DVVRFLDWHG� ZLWK� HLWKHU� QHXURORJLFDO� ILQGLQJV�� UHQDO� G\VIXQFWLRQ� RU
IHYHU��773�LV�D�SRWHQWLDOO\�IDWDO�FRQGLWLRQ�UHTXLULQJ�SURPSW�WUHDWPHQW�LQFOXGLQJ�SODVPDSKHUHVLV�

$FTXLUHG�KDHPRSKLOLD
$FTXLUHG� KDHPRSKLOLD� KDV� EHHQ� UHSRUWHG� IROORZLQJ� XVH� RI� FORSLGRJUHO�� ,Q� FDVHV� RI� FRQILUPHG LVRODWHG
DFWLYDWHG�3DUWLDO�7KURPERSODVWLQ�7LPH��D377��SURORQJDWLRQ�ZLWK�RU�ZLWKRXW�EOHHGLQJ��DFTXLUHG�KDHPRSKLOLD
VKRXOG�EH�FRQVLGHUHG��3DWLHQWV�ZLWK�D�FRQILUPHG�GLDJQRVLV�RI�DFTXLUHG�KDHPRSKLOLD�VKRXOG�EH�PDQDJHG�DQG
WUHDWHG�E\�VSHFLDOLVWV��DQG�FORSLGRJUHO�VKRXOG�EH�GLVFRQWLQXHG�

5HFHQW�LVFKHPLF�VWURNH

��,QLWLDWLRQ�RI�WKHUDS\

,Q�DFXWH�PLQRU� ,6�RU�PRGHUDWH� WR�KLJK�ULVN�7,$�SDWLHQWV��GXDO�DQWLSODWHOHW� WKHUDS\� �FORSLGRJUHO�DQG�$6$�
VKRXOG�EH�VWDUWHG�QR�ODWHU�WKDQ����KRXUV�DIWHU�WKH�HYHQW�RQVHW�

7KHUH� LV� QR� GDWD� UHJDUGLQJ� WKH� EHQHILW�ULVN� RI� VKRUW� WHUP�GXDO� DQWLSODWHOHW� WKHUDS\� LQ� DFXWH�PLQRU� ,6� RU
PRGHUDWH�WR�KLJK�ULVN�7,$�SDWLHQWV��ZLWK�D�KLVWRU\�RI��QRQ�WUDXPDWLF��LQWUDFUDQLDO�KHPRUUKDJH�

,Q� QRQ�PLQRU� ,6� SDWLHQWV�� FORSLGRJUHO�PRQRWKHUDS\� VKRXOG� EH� VWDUWHG� RQO\� DIWHU� WKH� ILUVW� �� GD\V� RI� WKH
HYHQW�

��1RQ�PLQRU�,6�SDWLHQWV��1,+66�!��

,Q�YLHZ�RI�WKH�ODFN�RI�GDWD��XVH�RI�GXDO�DQWLSODWHOHW�WKHUDS\�LV�QRW�UHFRPPHQGHG�

��5HFHQW�PLQRU�,6�RU�PRGHUDWH�WR�KLJK�ULVN�7,$�LQ�SDWLHQWV�IRU�ZKRP�LQWHUYHQWLRQ�LV�LQGLFDWHG�RU�SODQQHG

7KHUH� LV� QR� GDWD� WR� VXSSRUW� WKH� XVH� RI� GXDO� DQWLSODWHOHW� WKHUDS\� LQ� SDWLHQWV� IRU� ZKRP� WUHDWPHQW� ZLWK
FDURWLG�HQGDUWHUHFWRP\�RU�LQWUDYDVFXODU�WKURPEHFWRP\�LV�LQGLFDWHG��RU�LQ�SDWLHQWV�SODQQHG�IRU�WKURPERO\VLV
RU�DQWLFRDJXODQW�WKHUDS\��'XDO�DQWLSODWHOHW�WKHUDS\�LV�QRW�UHFRPPHQGHG�LQ�WKHVH�VLWXDWLRQV�

&\WRFKURPH�3�����&����&<3�&���
3KDUPDFRJHQHWLFV�� ,Q� SDWLHQWV�ZKR� DUH� SRRU� &<3�&���PHWDEROLVHUV�� FORSLGRJUHO� DW� UHFRPPHQGHG� GRVHV
IRUPV�OHVV�RI�WKH�DFWLYH�PHWDEROLWH�RI�FORSLGRJUHO�DQG�KDV�D�VPDOOHU�HIIHFW RQ�SODWHOHW�IXQFWLRQ��7HVWV�DUH
DYDLODEOH�WR�LGHQWLI\�D�SDWLHQW¶V�&<3�&���JHQRW\SH�
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6LQFH�FORSLGRJUHO�LV�PHWDEROLVHG WR�LWV�DFWLYH�PHWDEROLWH�SDUWO\�E\�&<3�&����XVH�RI�PHGLFLQDO�SURGXFWV�WKDW
LQKLELW� WKH� DFWLYLW\� RI� WKLV� HQ]\PH� ZRXOG� EH� H[SHFWHG� WR� UHVXOW� LQ� UHGXFHG� GUXJ� OHYHOV� RI� WKH� DFWLYH
PHWDEROLWH� RI� FORSLGRJUHO�� 7KH� FOLQLFDO� UHOHYDQFH� RI� WKLV� LQWHUDFWLRQ� LV� XQFHUWDLQ�� $V� D� SUHFDXWLRQ
FRQFRPLWDQW�XVH�RI�VWURQJ�RU�PRGHUDWH�&<3�&���LQKLELWRUV�VKRXOG�EH�GLVFRXUDJHG�

8VH�RI�PHGLFLQDO�SURGXFWV� WKDW� LQGXFH� WKH�DFWLYLW\�RI�&<3�&���ZRXOG�EH�H[SHFWHG� WR� UHVXOW� LQ� LQFUHDVHG
GUXJ�OHYHOV�RI�WKH�DFWLYH�PHWDEROLWH�RI�FORSLGRJUHO DQG�PLJKW�SRWHQWLDWH�WKH�EOHHGLQJ�ULVN��$V�D�SUHFDXWLRQ
FRQFRPLWDQW�XVH�RI�VWURQJ�&<3�&���LQGXFHUV�VKRXOG EH�GLVFRXUDJHG�

&<3�&��VXEVWUDWHV
&DXWLRQ� LV� UHTXLUHG� LQ� SDWLHQWV� WUHDWHG� FRQFRPLWDQWO\� ZLWK� FORSLGRJUHO� DQG� &<3�&� VXEVWUDWH� PHGLFLQDO
SURGXFWV�
&URVV�UHDFWLRQV�DPRQJ�WKLHQRS\ULGLQHV

3DWLHQWV� VKRXOG� EH� HYDOXDWHG� IRU� KLVWRU\� RI� K\SHUVHQVLWLYLW\� WR� WKLHQRS\ULGLQHV� �VXFK� DV
FORSLGRJUHO�WLFORSLGLQH�� SUDVXJUHO�� VLQFH� FURVV�UHDFWLYLW\� DPRQJ� WKLHQRS\ULGLQHV� KDV� EHHQ� UHSRUWHG�
7KLHQRS\ULGLQHV�PD\�FDXVH�PLOG�WR�VHYHUH�DOOHUJLF�UHDFWLRQV�VXFK�DV�UDVK��DQJLRHGHPD��RU�KDHPDWRORJLFDO
FURVV�UHDFWLRQV� VXFK� DV� WKURPERF\WRSDHQLD� DQG� QHXWURSDHQLD�� 3DWLHQWV� ZKR� KDG� GHYHORSHG� D� SUHYLRXV
DOOHUJLF� UHDFWLRQ� DQG�RU� KDHPDWRORJLFDO� UHDFWLRQ� WR� RQH� WKLHQRS\ULGLQH� PD\� KDYH� DQ LQFUHDVHG� ULVN� RI
GHYHORSLQJ�WKH�VDPH�RU�DQRWKHU�UHDFWLRQ�WR�DQRWKHU�WKLHQRS\ULGLQH��0RQLWRULQJ�IRU�VLJQV�RI�K\SHUVHQVLWLYLW\
LQ�SDWLHQWV�ZLWK�D�NQRZQ�DOOHUJ\�WR�WKLHQRS\ULGLQHV�LV�DGYLVHG�

5HQDO�LPSDLUPHQW
7KHUDSHXWLF�H[SHULHQFH�ZLWK�FORSLGRJUHO�LV�OLPLWHG�LQ�SDWLHQWV�ZLWK�UHQDO�LPSDLUPHQW��7KHUHIRUH�FORSLGRJUHO
VKRXOG�EH�XVHG�ZLWK�FDXWLRQ�LQ WKHVH�SDWLHQWV�

+HSDWLF�LPSDLUPHQW
([SHULHQFH� LV� OLPLWHG� LQ� SDWLHQWV� ZLWK� PRGHUDWH� KHSDWLF� GLVHDVH� ZKR� PD\� KDYH� EOHHGLQJ� GLDWKHVHV�
&ORSLGRJUHO�VKRXOG�WKHUHIRUH�EH�XVHG�ZLWK�FDXWLRQ�LQ�WKLV�SRSXODWLRQ�

([FLSLHQWV
&ORSLGRJUHO�FRQWDLQV�ODFWRVH��3DWLHQWV�ZLWK�UDUH�KHUHGLWDU\�SUREOHPV�RI�JDODFWRVH�LQWROHUDQFH��WRWDO�ODFWDVH
GHILFLHQF\�RU�JOXFRVH�JDODFWRVH�PDODEVRUSWLRQ�VKRXOG�QRW�WDNH�WKLV�PHGLFLQH�
7KLV�PHGLFLQDO�SURGXFW�FRQWDLQV�K\GURJHQDWHG�FDVWRU�RLO�ZKLFK�PD\�FDXVH�VWRPDFK�XSVHW�DQG�GLDUUKRHD�

��� ,QWHUDFWLRQ ZLWK RWKHU PHGLFLQDO SURGXFWV DQG RWKHU IRUPV RI LQWHUDFWLRQ
0HGLFLQDO�SURGXFWV�DVVRFLDWHG�ZLWK�EOHHGLQJ�ULVN� 7KHUH�LV�DQ�LQFUHDVHG�ULVN�RI�EOHHGLQJ�GXH�WR�WKH SRWHQWLDO
DGGLWLYH�HIIHFW��7KH�FRQFRPLWDQW�DGPLQLVWUDWLRQ�RI�PHGLFLQDO�SURGXFWV�DVVRFLDWHG�ZLWK�EOHHGLQJ�ULVN�VKRXOG
EH�XQGHUWDNHQ�ZLWK�FDXWLRQ�
2UDO� DQWLFRDJXODQWV� WKH� FRQFRPLWDQW� DGPLQLVWUDWLRQ� RI� FORSLGRJUHO� ZLWK� RUDO� DQWLFRDJXODQWV� LV� QRW
UHFRPPHQGHG VLQFH�LW�PD\�LQFUHDVH�WKH�LQWHQVLW\�RI�EOHHGLQJV��$OWKRXJK�WKH�DGPLQLVWUDWLRQ�RI�FORSLGRJUHO
���PJ�GD\�GLG�QRW�PRGLI\� WKH�SKDUPDFRNLQHWLFV�RI�6�ZDUIDULQ�RU�,QWHUQDWLRQDO�1RUPDOLVHG�5DWLR��,15�� LQ
SDWLHQWV�UHFHLYLQJ� ORQJ�WHUP�ZDUIDULQ�WKHUDS\��FRDGPLQLVWUDWLRQ�RI�FORSLGRJUHO�ZLWK�ZDUIDULQ� LQFUHDVHV�WKH
ULVN�RI�EOHHGLQJ�EHFDXVH�RI�LQGHSHQGHQW�HIIHFWV�RQ�KHPRVWDVLV�
*O\FRSURWHLQ� ,,E�,,,D� LQKLELWRUV� FORSLGRJUHO� VKRXOG� EH� XVHG� ZLWK� FDXWLRQ� LQ� SDWLHQWV� ZKR� UHFHLYH
FRQFRPLWDQW�JO\FRSURWHLQ�,,E�,,,D�LQKLELWRUV�

$FHW\OVDOLF\OLF�DFLG��$6$�� $6$�GLG�QRW�PRGLI\� WKH�FORSLGRJUHO�PHGLDWHG� LQKLELWLRQ�RI�$'3�LQGXFHG�SODWHOHW
DJJUHJDWLRQ�� EXW� FORSLGRJUHO� SRWHQWLDWHG� WKH� HIIHFW� RI� $6$� RQ� FROODJHQ�LQGXFHG� SODWHOHW� DJJUHJDWLRQ�
+RZHYHU�� FRQFRPLWDQW� DGPLQLVWUDWLRQ� RI� ���� PJ� RI $6$� WZLFH� D� GD\� IRU� RQH� GD\� GLG� QRW� VLJQLILFDQWO\
LQFUHDVH�WKH�SURORQJDWLRQ�RI�EOHHGLQJ�WLPH�LQGXFHG�E\�FORSLGRJUHO� LQWDNH��$�SKDUPDFRG\QDPLF�LQWHUDFWLRQ
EHWZHHQ�FORSLGRJUHO� DQG�DFHW\OVDOLF\OLF� DFLG� LV�SRVVLEOH�� OHDGLQJ� WR� LQFUHDVHG� ULVN�RI�EOHHGLQJ��7KHUHIRUH�
FRQFRPLWDQW� XVH� VKRXOG� EH� XQGHUWDNHQ� ZLWK� FDXWLRQ�� +RZHYHU�� FORSLGRJUHO� DQG� $6$� KDYH� EHHQ
DGPLQLVWHUHG�WRJHWKHU�IRU XS�WR�RQH�\HDU�

+HSDULQ�� LQ�D�FOLQLFDO�VWXG\�FRQGXFWHG� LQ�KHDOWK\�VXEMHFWV��FORSLGRJUHO�GLG�QRW�QHFHVVLWDWH�PRGLILFDWLRQ�RI
WKH�KHSDULQ�GRVH�RU�DOWHU�WKH�HIIHFW�RI�KHSDULQ�RQ�FRDJXODWLRQ��&R�DGPLQLVWUDWLRQ�RI�KHSDULQ�KDG�QR�HIIHFW
RQ�WKH� LQKLELWLRQ�RI�SODWHOHW�DJJUHJDWLRQ� LQGXFHG�E\�FORSLGRJUHO��$�SKDUPDFRG\QDPLF� LQWHUDFWLRQ�EHWZHHQ
FORSLGRJUHO� DQG� KHSDULQ� LV� SRVVLEOH�� OHDGLQJ� WR� LQFUHDVHG� ULVN� RI� EOHHGLQJ�� 7KHUHIRUH�� FRQFRPLWDQW� XVH
VKRXOG�EH�XQGHUWDNHQ�ZLWK�FDXWLRQ�
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7KURPERO\WLFV�� WKH� VDIHW\� RI� WKH� FRQFRPLWDQW� DGPLQLVWUDWLRQ� RI� FORSLGRJUHO�� ILEULQ� RU� QRQ�ILEULQ� VSHFLILF
WKURPERO\WLF�DJHQWV�DQG�KHSDULQV�ZDV�DVVHVVHG�LQ�SDWLHQWV�ZLWK�DFXWH�P\RFDUGLDO�LQIDUFWLRQ��7KH�LQFLGHQFH
RI�FOLQLFDOO\�VLJQLILFDQW�EOHHGLQJ�ZDV�VLPLODU�WR�WKDW�REVHUYHG�ZKHQ�WKURPERO\WLF�DJHQWV�DQG�KHSDULQ�DUH�FR�
DGPLQLVWHUHG�ZLWK�$6$

16$,'V��LQ�D�FOLQLFDO�VWXG\�FRQGXFWHG�LQ�KHDOWK\�YROXQWHHUV��WKH�FRQFRPLWDQW�DGPLQLVWUDWLRQ�RI�FORSLGRJUHO
DQG�QDSUR[HQ�LQFUHDVHG�RFFXOW�JDVWURLQWHVWLQDO�EORRG�ORVV��+RZHYHU��GXH�WR�WKH�ODFN�RI�LQWHUDFWLRQ�VWXGLHV
ZLWK�RWKHU�16$,'V� LW� LV� SUHVHQWO\� XQFOHDU�ZKHWKHU� WKHUH� LV� DQ� LQFUHDVHG� ULVN�RI�JDVWURLQWHVWLQDO� EOHHGLQJ
ZLWK� DOO� 16$,'V�� &RQVHTXHQWO\�� 16$,'V� LQFOXGLQJ� &R[��� LQKLELWRUV� DQG� FORSLGRJUHO� VKRXOG� EH� FR�
DGPLQLVWHUHG�ZLWK�FDXWLRQ�

665,V�� VLQFH� 665,V� DIIHFW� SODWHOHW� DFWLYDWLRQ� DQG� LQFUHDVH� WKH� ULVN� RI� EOHHGLQJ�� WKH� FRQFRPLWDQW
DGPLQLVWUDWLRQ�RI�665,V�ZLWK�FORSLGRJUHO�VKRXOG�EH�XQGHUWDNHQ�ZLWK�FDXWLRQ�

2WKHU�FRQFRPLWDQW�WKHUDS\�
,QGXFHUV�RI�&<3�&��
6LQFH�FORSLGRJUHO�LV�PHWDEROLVHG�WR�LWV�DFWLYH�PHWDEROLWH�SDUWO\�E\�&<3�&����XVH�RI�PHGLFLQDO�SURGXFWV�WKDW
LQGXFH� WKH� DFWLYLW\� RI� WKLV� HQ]\PH� ZRXOG� EH� H[SHFWHG� WR� UHVXOW� LQ� LQFUHDVHG� GUXJ OHYHOV� RI� WKH� DFWLYH
PHWDEROLWH�RI�FORSLGRJUHO�
5LIDPSLFLQ�VWURQJO\�LQGXFHV�&<3�&����UHVXOWLQJ�LQ�ERWK�DQ�LQFUHDVHG�OHYHO�RI�FORSLGRJUHO�DFWLYH�PHWDEROLWH
DQG� SODWHOHW� LQKLELWLRQ�� ZKLFK� LQ� SDUWLFXODU� PLJKW� SRWHQWLDWH� WKH� ULVN� RI� EOHHGLQJ�� $V� D� SUHFDXWLRQ�
FRQFRPLWDQW�XVH�RI�VWURQJ�&<3�&���LQGXFHUV�VKRXOG EH�GLVFRXUDJHG�

,QKLELWRUV�RI�&<3�&��
6LQFH�FORSLGRJUHO�LV�PHWDEROLVHG�WR�LWV�DFWLYH�PHWDEROLWH�SDUWO\�E\�&<3�&����XVH�RI�PHGLFLQDO�SURGXFWV�WKDW
LQKLELW� WKH� DFWLYLW\� RI� WKLV� HQ]\PH� ZRXOG� EH� H[SHFWHG� WR� UHVXOW� LQ� UHGXFHG� GUXJ� OHYHOV� RI� WKH� DFWLYH
PHWDEROLWH� RI� FORSLGRJUHO�� 7KH� FOLQLFDO� UHOHYDQFH� RI� WKLV� LQWHUDFWLRQ� LV� XQFHUWDLQ�� $V� D� SUHFDXWLRQ
FRQFRPLWDQW�XVH�RI�VWURQJ�RU�PRGHUDWH�&<3�&���LQKLELWRUV�VKRXOG�EH�GLVFRXUDJHG�
0HGLFLQDO�SURGXFWV�WKDW�DUH�VWURQJ�RU�PRGHUDWH�&<3�&���LQKLELWRUV�LQFOXGH��IRU�H[DPSOH��RPHSUD]ROH�DQG
HVRPHSUD]ROH��IOXYR[DPLQH��IOXR[HWLQH��PRFOREHPLGH��YRULFRQD]ROH��IOXFRQD]ROH��WLFORSLGLQH��FDUEDPD]HSLQH
DQG�HIDYLUHQ]�

3URWRQ�3XPS�,QKLELWRUV��33,��
2PHSUD]ROH� ��� PJ� RQFH� GDLO\� DGPLQLVWHUHG� HLWKHU� DW� WKH� VDPH� WLPH� DV� FORSLGRJUHO� RU� ZLWK� ��� KRXUV
EHWZHHQ� WKH�DGPLQLVWUDWLRQV�RI� WKH� WZR�GUXJV�GHFUHDVHG� WKH�H[SRVXUH�RI� WKH� DFWLYH�PHWDEROLWH�E\����
�ORDGLQJ�GRVH��DQG������PDLQWHQDQFH�GRVH���7KH�GHFUHDVH�ZDV�DVVRFLDWHG�ZLWK�D������ORDGLQJ�GRVH��DQG
�����PDLQWHQDQFH�GRVH��UHGXFWLRQ�RI�LQKLELWLRQ�RI�SODWHOHW�DJJUHJDWLRQ��(VRPHSUD]ROH�LV�H[SHFWHG�WR�JLYH
D�VLPLODU�LQWHUDFWLRQ�ZLWK�FORSLGRJUHO�
,QFRQVLVWHQW� GDWD� RQ� WKH� FOLQLFDO� LPSOLFDWLRQV� RI� WKLV� SKDUPDFRNLQHWLF� �3.��SKDUPDFRG\QDPLF� �3'�
LQWHUDFWLRQ�LQ�WHUPV�RI�PDMRU�FDUGLRYDVFXODU�HYHQWV�KDYH�EHHQ�UHSRUWHG�IURP�ERWK�REVHUYDWLRQDO�DQG�FOLQLFDO
VWXGLHV��$V�D�SUHFDXWLRQ��FRQFRPLWDQW�XVH�RI�RPHSUD]ROH�RU�HVRPHSUD]ROH�VKRXOG�EH�GLVFRXUDJHG�
/HVV�SURQRXQFHG�UHGXFWLRQV�RI�PHWDEROLWH�H[SRVXUH�KDV�EHHQ REVHUYHG�ZLWK�SDQWRSUD]ROH�RU�ODQVRSUD]ROH�
7KH�SODVPD�FRQFHQWUDWLRQV�RI� WKH�DFWLYH�PHWDEROLWH�ZDV�����UHGXFHG� �ORDGLQJ�GRVH��DQG�����UHGXFHG
�PDLQWHQDQFH� GRVH�� GXULQJ� FRQFRPLWDQW� WUHDWPHQW� ZLWK� SDQWRSUD]ROH� ��� PJ� RQFH� GDLO\�� 7KLV� ZDV
DVVRFLDWHG�ZLWK�D�UHGXFWLRQ�RI�WKH�PHDQ�LQKLELWLRQ�RI�SODWHOHW�DJJUHJDWLRQ�E\�����DQG������UHVSHFWLYHO\�
7KHVH�UHVXOWV�LQGLFDWH�WKDW�FORSLGRJUHO�FDQ�EH�DGPLQLVWHUHG�ZLWK�SDQWRSUD]ROH�
7KHUH� LV� QR� HYLGHQFH� WKDW� RWKHU� PHGLFLQDO� SURGXFWV� WKDW� UHGXFH� VWRPDFK� DFLG� VXFK� DV� +�� EORFNHUV� RU
DQWDFLGV�LQWHUIHUH�ZLWK�DQWLSODWHOHW�DFWLYLW\�RI�FORSLGRJUHO�
%RRVWHG�DQWL�UHWURYLUDO�WKHUDS\��$57���+,9�SDWLHQWV�WUHDWHG�ZLWK�ERRVWHG�DQWL�UHWURYLUDO�WKHUDSLHV��$57��DUH
DW�KLJK�ULVN�RI�YDVFXODU�HYHQWV�
$� VLJQLILFDQWO\� UHGXFHG� SODWHOHW� LQKLELWLRQ� KDV� EHHQ� VKRZQ� LQ� +,9� SDWLHQWV� WUHDWHG� ZLWK� ULWRQDYLU�RU
FRELFLVWDW�ERRVWHG� $57�� $OWKRXJK� WKH� FOLQLFDO� UHOHYDQFH� RI� WKHVH� ILQGLQJV� LV� XQFHUWDLQ�� WKHUH� KDYH� EHHQ
VSRQWDQHRXV� UHSRUWV�RI�+,9�LQIHFWHG�SDWLHQWV� WUHDWHG�ZLWK� ULWRQDYLU� ERRVWHG�$57��ZKR�KDYH�H[SHULHQFHG
UH�RFFOXVLYH� HYHQWV� DIWHU� GH�REVWUXFWLRQ� RU� KDYH� VXIIHUHG� WKURPERWLF� HYHQWV� XQGHU� D� FORSLGRJUHO� ORDGLQJ
WUHDWPHQW�VFKHGXOH��$YHUDJH�SODWHOHW�LQKLELWLRQ�FDQ�EH�GHFUHDVHG�ZLWK�FRQFRPLWDQW�XVH�RI�FORSLGRJUHO DQG
ULWRQDYLU��7KHUHIRUH��FRQFRPLWDQW�XVH�RI�FORSLGRJUHO�ZLWK�$57�ERRVWHG�WKHUDSLHV�VKRXOG�EH�GLVFRXUDJHG�
2WKHU�PHGLFLQDO� SURGXFWV�� $� QXPEHU� RI� RWKHU� FOLQLFDO� VWXGLHV� KDYH� EHHQ� FRQGXFWHG�ZLWK� FORSLGRJUHO� DQG
RWKHU� FRQFRPLWDQW� PHGLFLQDO� SURGXFWV� WR� LQYHVWLJDWH� WKH� SRWHQWLDO� IRU� SKDUPDFRG\QDPLF� DQG
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SKDUPDFRNLQHWLF� LQWHUDFWLRQV��1R�FOLQLFDOO\�VLJQLILFDQW�SKDUPDFRG\QDPLF� LQWHUDFWLRQV�ZHUH�REVHUYHG�ZKHQ
FORSLGRJUHO�ZDV�FR�DGPLQLVWHUHG�ZLWK�DWHQRORO��QLIHGLSLQH��RU�ERWK�DWHQRORO�DQG�QLIHGLSLQH��)XUWKHUPRUH��WKH
SKDUPDFRG\QDPLF� DFWLYLW\� RI� FORSLGRJUHO� ZDV� QRW� VLJQLILFDQWO\� LQIOXHQFHG� E\� WKH� FR�DGPLQLVWUDWLRQ� RI
SKHQREDUELWDO�RU�RHVWURJHQ�
7KH�SKDUPDFRNLQHWLFV�RI�GLJR[LQ�RU�WKHRSK\OOLQH�ZHUH�QRW�PRGLILHG�E\�WKH�FR�DGPLQLVWUDWLRQ�RI�FORSLGRJUHO�
$QWDFLGV�GLG�QRW�PRGLI\�WKH�H[WHQW�RI�FORSLGRJUHO�DEVRUSWLRQ�
'DWD� IURP�WKH�&$35,(�VWXG\� LQGLFDWH� WKDW�SKHQ\WRLQ�DQG� WROEXWDPLGH�ZKLFK�DUH�PHWDEROLVHG�E\�&<3�&�
FDQ�EH�VDIHO\�FR�DGPLQLVWHUHG�ZLWK�FORSLGRJUHO�
&<3�&�� VXEVWUDWH� PHGLFLQDO� SURGXFWV�� &ORSLGRJUHO� KDV� EHHQ� VKRZQ� WR LQFUHDVH� UHSDJOLQLGH� H[SRVXUH� LQ
KHDOWK\�YROXQWHHUV��,Q�YLWUR�VWXGLHV�KDYH�VKRZQ�WKH�LQFUHDVH�LQ�UHSDJOLQLGH�H[SRVXUH�LV�GXH�WR�LQKLELWLRQ�RI
&<3�&��E\�WKH�JOXFXURQLGH�PHWDEROLWH�RI�FORSLGRJUHO��'XH�WR�WKH�ULVN�RI�LQFUHDVHG�SODVPD�FRQFHQWUDWLRQV�
FRQFRPLWDQW� DGPLQLVWUDWLRQ� RI� FORSLGRJUHO� DQG� GUXJV� SULPDULO\� FOHDUHG� E\� &<3�&�� PHWDEROLVP� �H�J��
UHSDJOLQLGH��SDFOLWD[HO��VKRXOG�EH�XQGHUWDNHQ�ZLWK�FDXWLRQ
$SDUW�IURP�WKH�VSHFLILF�PHGLFLQDO�SURGXFW�LQWHUDFWLRQ�LQIRUPDWLRQ�GHVFULEHG�DERYH��LQWHUDFWLRQ�VWXGLHV�ZLWK
FORSLGRJUHO�DQG�VRPH�PHGLFLQDO�SURGXFWV�FRPPRQO\�DGPLQLVWHUHG�LQ�SDWLHQWV�ZLWK�DWKHURWKURPERWLF�GLVHDVH
KDYH�QRW�EHHQ�SHUIRUPHG��+RZHYHU��SDWLHQWV�HQWHUHG�LQWR�FOLQLFDO�WULDOV�ZLWK�FORSLGRJUHO�UHFHLYHG�D�YDULHW\
RI�FRQFRPLWDQW�PHGLFLQDO�SURGXFWV�LQFOXGLQJ GLXUHWLFV��EHWD�EORFNHUV��$&(,��FDOFLXP�DQWDJRQLVWV��FKROHVWHURO
ORZHULQJ�DJHQWV��FRURQDU\�YDVRGLODWRUV��DQWLGLDEHWLF�DJHQWV �DQWLHSLOHSWLF�DJHQWV�DQG�*3,,E�,,,D�DQWDJRQLVWV
ZLWKRXW�HYLGHQFH�RI�FOLQLFDOO\�VLJQLILFDQW�DGYHUVH�LQWHUDFWLRQV�
$V�ZLWK� RWKHU� RUDO� 3�<�� LQKLELWRUV�� FR�DGPLQLVWUDWLRQ� RI� RSLRLG� DJRQLVWV� KDV� WKH� SRWHQWLDO� WR� GHOD\� DQG
UHGXFH� WKH� DEVRUSWLRQ� RI� FORSLGRJUHO� SUHVXPDEO\� EHFDXVH� RI� VORZHG� JDVWULF� HPSW\LQJ�� 7KH� FOLQLFDO
UHOHYDQFH� LV� XQNQRZQ�� &RQVLGHU� WKH� XVH� RI� D� SDUHQWHUDO� DQWLSODWHOHW� DJHQW� LQ� DFXWH� FRURQDU\� V\QGURPH
SDWLHQWV�UHTXLULQJ�FR�DGPLQLVWUDWLRQ�RI�PRUSKLQH�RU�RWKHU�RSLRLG�DJRQLVWV�

��� 3UHJQDQF\ DQG /DFWDWLRQ
3UHJQDQF\
$V�QR�FOLQLFDO�GDWD�RQ�H[SRVXUH�WR�FORSLGRJUHO�GXULQJ�SUHJQDQF\�DUH�DYDLODEOH��LW�LV�SUHIHUDEOH�QRW�WR�XVH
FORSLGRJUHO�GXULQJ�SUHJQDQF\�DV�D�SUHFDXWLRQDU\�PHDVXUH�
$QLPDO�VWXGLHV�GR�QRW�LQGLFDWH�GLUHFW�RU�LQGLUHFW�KDUPIXO�HIIHFWV�ZLWK�UHVSHFW�WR�SUHJQDQF\�
HPEU\RQDO�IRHWDO�GHYHORSPHQW��SDUWXULWLRQ�RU�SRVWQDWDO�GHYHORSPHQW�

%UHDVW�IHHGLQJ
,W�LV�XQNQRZQ�ZKHWKHU FORSLGRJUHO�LV�H[FUHWHG�LQ�KXPDQ�EUHDVW�PLON��$QLPDO�VWXGLHV�KDYH�VKRZQ�H[FUHWLRQ
RI�FORSLGRJUHO�LQ�EUHDVW�PLON��$V�D�SUHFDXWLRQDU\�PHDVXUH��EUHDVW�IHHGLQJ�VKRXOG�QRW�EH�FRQWLQXHG�GXULQJ
WUHDWPHQW�ZLWK�&ORSLGRJUHO�

��� (IIHFWV RQ�DELOLW\ WR GULYH DQG XVH PDFKLQHV
&ORSLGRJUHO�KDV�QR�RU�QHJOLJLEOH�LQIOXHQFH�RQ�WKH�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV�

��� 8QGHVLUDEOH HIIHFWV
6XPPDU\�RI�WKH�VDIHW\�SURILOH
&ORSLGRJUHO�KDV�EHHQ�HYDOXDWHG� IRU�VDIHW\� LQ�PRUH�WKDQ��������SDWLHQWV�ZKR�KDYH�SDUWLFLSDWHG� LQ�FOLQLFDO
VWXGLHV�� LQFOXGLQJ� RYHU� ������� SDWLHQWV� WUHDWHG� IRU� �� \HDU� RU�PRUH��2YHUDOO�� FORSLGRJUHO� ���PJ�GD\�ZDV
FRPSDUDEOH� WR� $6$� ���� PJ�GD\� LQ� &$35,(� UHJDUGOHVV� RI� DJH�� JHQGHU� DQG� UDFH�� 7KH� FOLQLFDOO\� UHOHYDQW
DGYHUVH�UHDFWLRQV�REVHUYHG�LQ�WKH�&$35,(��&85(��&/$5,7<� &200,7�DQG�$&7,9(�$�VWXGLHV�DUH�GLVFXVVHG
EHORZ��,Q�DGGLWLRQ�WR�FOLQLFDO�VWXGLHV�H[SHULHQFH��DGYHUVH�UHDFWLRQV�KDYH�EHHQ�VSRQWDQHRXVO\�UHSRUWHG�

%OHHGLQJ� LV� WKH� PRVW� FRPPRQ� UHDFWLRQ� UHSRUWHG� ERWK� LQ� FOLQLFDO� VWXGLHV� DV� ZHOO� DV� LQ� SRVW�PDUNHWLQJ
H[SHULHQFH�ZKHUH�LW�ZDV�PRVWO\�UHSRUWHG�GXULQJ�WKH�ILUVW�PRQWK�RI�WUHDWPHQW�

,Q�&$35,(�� LQ�SDWLHQWV� WUHDWHG�ZLWK�HLWKHU�FORSLGRJUHO�RU�$6$�� WKH�RYHUDOO� LQFLGHQFH�RI�DQ\�EOHHGLQJ�ZDV
������7KH�LQFLGHQFH�RI�VHYHUH�FDVHV�ZDV�VLPLODU�IRU�FORSLGRJUHO�DQG�$6$�

,Q� &85(�� WKHUH�ZDV� QR� H[FHVV� LQ�PDMRU� EOHHGV�ZLWK� FORSLGRJUHO� SOXV� $6$�ZLWKLQ� �� GD\V� DIWHU� FRURQDU\
E\SDVV�JUDIW�VXUJHU\�LQ�SDWLHQWV�ZKR�VWRSSHG�WKHUDS\�PRUH�WKDQ�ILYH�GD\V�SULRU�WR�VXUJHU\��,Q�SDWLHQWV�ZKR
UHPDLQHG�RQ�WKHUDS\�ZLWKLQ�ILYH�GD\V�RI�E\SDVV�JUDIW�VXUJHU\��WKH�HYHQW�UDWH�ZDV������IRU�FORSLGRJUHO�SOXV
$6$��DQG������IRU�SODFHER�SOXV�$6$�
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,Q�&/$5,7<��WKHUH�ZDV�DQ�RYHUDOO� LQFUHDVH� LQ�EOHHGLQJ� LQ�WKH FORSLGRJUHO�SOXV�$6$�JURXS�YV��WKH�SODFHER
SOXV�$6$�JURXS��7KH�LQFLGHQFH�RI�PDMRU�EOHHGLQJ�ZDV�VLPLODU�EHWZHHQ�JURXSV��7KLV�ZDV�FRQVLVWHQW�DFURVV
VXEJURXSV�RI�SDWLHQWV�GHILQHG�E\�EDVHOLQH�FKDUDFWHULVWLFV��DQG�W\SH�RI�ILEULQRO\WLF�RU�KHSDULQ�WKHUDS\�

,Q�&200,7�� WKH� RYHUDOO� UDWH� RI� QRQFHUHEUDO�PDMRU� EOHHGLQJ� RU� FHUHEUDO� EOHHGLQJ�ZDV� ORZ�DQG� VLPLODU� LQ
ERWK�JURXSV�
,Q�$&7,9(�$��WKH�UDWH�RI�PDMRU�EOHHGLQJ�ZDV�JUHDWHU�LQ�WKH�FORSLGRJUHO���$6$�JURXS�WKDQ�LQ�WKH�SODFHER��
$6$�JURXS�������YHUVXV��������0DMRU�EOHHGLQJ�ZDV�PRVWO\�RI�H[WUDFUDQLDO�RULJLQ�LQ�ERWK�JURXSV�������LQ
WKH� FORSLGRJUHO� �� $6$� JURXS�� ����� LQ� WKH� SODFHER��$6$� JURXS���PDLQO\� IURP� WKH� JDVWURLQWHVWLQDO� WUDFW
������YV���������7KHUH�ZDV�DQ�H[FHVV�RI�LQWUDFUDQLDO�EOHHGLQJ�LQ�WKH�FORSLGRJUHO���$6$�WUHDWPHQW�JURXS
FRPSDUHG� WR� WKH� SODFHER� �� $6$� JURXS� ������ YHUVXV� ������ UHVSHFWLYHO\��� 7KHUH� ZDV� QR� VWDWLVWLFDOO\
VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�UDWHV�RI�IDWDO�EOHHGLQJ�������LQ�WKH�FORSLGRJUHO���$6$�JURXS�DQG������LQ�WKH
SODFHER��$6$�JURXS��DQG�KHPRUUKDJLF�VWURNH ������DQG�������UHVSHFWLYHO\��EHWZHHQ�JURXSV�

7DEXODWHG�OLVW�RI�DGYHUVH�UHDFWLRQV
$GYHUVH� UHDFWLRQV� WKDW� RFFXUUHG� HLWKHU� GXULQJ� FOLQLFDO� VWXGLHV� RU� WKDW� ZHUH� VSRQWDQHRXVO\� UHSRUWHG� DUH
SUHVHQWHG�LQ�WKH�WDEOH�EHORZ��7KHLU�IUHTXHQF\�LV�GHILQHG�XVLQJ�WKH�IROORZLQJ�FRQYHQWLRQV��FRPPRQ��������
WR���������XQFRPPRQ�����������WR����������UDUH������������WR������������YHU\�UDUH��������������QRW
NQRZQ��FDQQRW�EH�HVWLPDWHG�IURP�WKH�DYDLODEOH�GDWD��:LWKLQ�HDFK�V\VWHP�RUJDQ�FODVV��DGYHUVH�UHDFWLRQV
DUH�SUHVHQWHG�LQ�RUGHU�RI�GHFUHDVLQJ�VHULRXVQHVV�
6\VWHP� 2UJDQ
&ODVV

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

%ORRG� DQG� WKH
O\PSKDWLF� V\VWHP
GLVRUGHUV

7KURPERF\WRSHQLD�
OHXFRSHQLD�
HRVLQRSKLOLD

1HXWURSHQLD�
LQFOXGLQJ� VHYHUH
QHXWURSHQLD

7KURPERWLF
WKURPERF\WRSHQLF
SXUSXUD �773�
DSODVWLF� DQDHPLD�
SDQF\WRSHQLD�
DJUDQXORF\WRVLV�
VHYHUH
WKURPERF\WRSHQLD�
DFTXLUHG
KDHPRSKLOLD� $�
JUDQXORF\WRSHQLD�
DQDHPLD

,PPXQH� V\VWHP
GLVRUGHUV

6HUXP� VLFNQHVV�
DQDSK\ODFWRLG
UHDFWLRQV

&URVVUHDFWLYH� GUXJ
K\SHUVHQVLWLYLW\
DPRQJ
WKLHQRS\ULGLQHV
�VXFK� DV
WLFORSLGLQH�
SUDVXJUHO�� �LQVXOLQ
DXWRLPPXQH
V\QGURPH�� ZKLFK
FDQ� OHDG� WR� VHYHUH
K\SRJO\FHPLD�
SDUWLFXODUO\� LQ
SDWLHQWV� ZLWK� +/$
'5$�� VXEW\SH
�PRUH� IUHTXHQW� LQ
WKH� -DSDQHVH
SRSXODWLRQ�

3V\FKLDWULF�GLVRUGHUV +DOOXFLQDWLRQV�
FRQIXVLRQ

1HUYRXV� V\VWHP
GLVRUGHUV

,QWUDFUDQLDO
EOHHGLQJ� �VRPH
FDVHV� ZHUH
UHSRUWHG�ZLWK� IDWDO

7DVWH� GLVWXUEDQFHV�
DJHXVLD
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RXWFRPH��
KHDGDFKH�
SDUDHVWKHVLD�
GL]]LQHVV

(\H�GLVRUGHUV (\H� EOHHGLQJ
�FRQMXQFWLYDO�
RFXODU��UHWLQDO�

(DU� DQG� ODE\ULQWK
GLVRUGHUV

9HUWLJR

&DUGLDF�GLVRUGHUV .RXQLV� V\QGURPH
�YDVRVSDVWLF
DOOHUJLF� DQJLQD� �
DOOHUJLF� P\RFDUGLDO
LQIDUFWLRQ�� LQ� WKH
FRQWH[W� RI� D
K\SHUVHQVLWLYLW\
UHDFWLRQ� GXH� WR
FORSLGRJUHO

9DVFXODU�GLVRUGHUV +DHPDWRPD 6HULRXV
KHPRUUKDJH�
KHPRUUKDJH� RI
RSHUDWLYH� ZRXQG�
YDVFXOLWLV�
K\SRWHQVLRQ

5HVSLUDWRU\�
WKRUDFLF� DQG
PHGLDVWLQDO
GLVRUGHUV

(SLVWD[LV 5HVSLUDWRU\� WUDFW
EOHHGLQJ
�KDHPRSW\VLV�
SXOPRQDU\
KHPRUUKDJH��
EURQFKRVSDVP�
LQWHUVWLWLDO
SQHXPRQLWLV�
HRVLQRSKLOLF
SQHXPRQLD

*DVWURLQWHVWLQDO
GLVRUGHUV

*DVWURLQWHVWLQDO
KHPRUUKDJH�
GLDUUKRHD�
DEGRPLQDO� SDLQ�
G\VSHSVLD

*DVWULF� XOFHU� DQG
GXRGHQDO� XOFHU�
JDVWULWLV�� YRPLWLQJ�
QDXVHD�
FRQVWLSDWLRQ�
IODWXOHQFH

5HWURSHULWRQHDO
KHPRUUKDJH

*DVWURLQWHVWLQDO� DQG
UHWURSHULWRQHDO
KHPRUUKDJH� ZLWK
IDWDO� RXWFRPH�
SDQFUHDWLWLV�� FROLWLV
�LQFOXGLQJ� XOFHUDWLYH
RU� O\PSKRF\WLF
FROLWLV���VWRPDWLWLV

+HSDWR�ELOLDU\
GLVRUGHUV

$FXWH� OLYHU� IDLOXUH�
KHSDWLWLV�� DEQRUPDO
OLYHU�IXQFWLRQ�WHVW

6NLQ� DQG
VXEFXWDQHRXV�WLVVXH
GLVRUGHUV

%UXLVLQJ 5DVK��SUXULWXV��VNLQ
EOHHGLQJ��SXUSXUD�

%XOORXV� GHUPDWLWLV
�WR[LF� HSLGHUPDO
QHFURO\VLV�� 6WHYHQV
-RKQVRQ� 6\QGURPH�
HU\WKHPD
PXOWLIRUPH�� DFXWH
JHQHUDOLVHG
H[DQWKHPDWRXV
SXVWXORVLV� �$*(3��
DQJLRHGHPD�� GUXJ �
LQGXFHG
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K\SHUVHQVLWLYLW\
V\QGURPH�� GUXJ
UDVK� ZLWK
HRVLQRSKLOLD� DQG
V\VWHPLF� V\PSWRPV
�'5(66��� UDVK
HU\WKHPDWRXV�� RU
H[IROLDWLYH��XUWLFDULD�
HF]HPD�� OLFKHQ
SODQXV

0XVFXORVNHOHWDO�
FRQQHFWLYH� WLVVXH
DQG�ERQH�GLVRUGHUV

0XVFXORVNHOHWDO
EOHHGLQJ
�KDHPDUWKURVLV��
DUWKULWLV�� DUWKUDOJLD�
P\DOJLD

5HQDO� DQG� XULQDU\
GLVRUGHUV

+DHPDWXULD *ORPHUXORQHSKULWLV�
EORRG� FUHDWLQLQH
LQFUHDVHG

5HSURGXFWLYH
V\VWHPV� DQG� EUHDVW
GLVRUGHUV

*\QDHFRPDVWLD

*HQHUDO� GLVRUGHUV
DQG� DGPLQLVWUDWLRQ
VLWH�FRQGLWLRQV

%OHHGLQJ� DW
SXQFWXUH VLWH

)HYHU

,QYHVWLJDWLRQV %OHHGLQJ� WLPH
SURORQJHG�
QHXWURSKLO� FRXQW
GHFUHDVHG�� SODWHOHW
FRXQW�GHFUHDVHG

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

��� 2YHUGRVH
2YHUGRVH� IROORZLQJ� FORSLGRJUHO DGPLQLVWUDWLRQ� PD\� OHDG� WR� SURORQJHG� EOHHGLQJ� WLPH� DQG� VXEVHTXHQW
EOHHGLQJ�FRPSOLFDWLRQV��$SSURSULDWH�WKHUDS\�VKRXOG�EH�FRQVLGHUHG�LI�EOHHGLQJV�DUH�REVHUYHG�

1R� DQWLGRWH� WR� WKH� SKDUPDFRORJLFDO� DFWLYLW\� RI� FORSLGRJUHO� KDV� EHHQ� IRXQG�� ,I� SURPSW� FRUUHFWLRQ� RI
SURORQJHG�EOHHGLQJ�WLPH�LV�UHTXLUHG��SODWHOHW�WUDQVIXVLRQ�PD\�UHYHUVH�WKH�HIIHFWV�RI�FORSLGRJUHO�

�� 3+$50$&2/2*,&$/ 3523(57,(6
����3KDUPDFRG\QDPLFV SURSHUWLHV
3KDUPDFRWKHUDSHXWLF�JURXS��SODWHOHW�DJJUHJDWLRQ�LQKLELWRUV�H[FO��KHSDULQ��$7&�&RGH��%��$&����

0HFKDQLVP�RI�DFWLRQ
&ORSLGRJUHO�LV�D�SURGUXJ��RQH�RI�ZKRVH�PHWDEROLWHV�LV�DQ�LQKLELWRU�RI�SODWHOHW�DJJUHJDWLRQ��&ORSLGRJUHO�PXVW
EH�PHWDEROLVHG� E\�&<3���� HQ]\PHV� WR� SURGXFH� WKH� DFWLYH�PHWDEROLWH� WKDW� LQKLELWV� SODWHOHW� DJJUHJDWLRQ�
7KH�DFWLYH�PHWDEROLWH�RI FORSLGRJUHO�VHOHFWLYHO\�LQKLELWV�WKH�ELQGLQJ�RI�DGHQRVLQH�GLSKRVSKDWH��$'3��WR�LWV
SODWHOHW� 3�<�� UHFHSWRU� DQG� WKH� VXEVHTXHQW� $'3�PHGLDWHG� DFWLYDWLRQ� RI� WKH� JO\FRSURWHLQ� *3,,E�,,,D
FRPSOH[�� WKHUHE\� LQKLELWLQJ� SODWHOHW� DJJUHJDWLRQ�� 'XH� WR� WKH� LUUHYHUVLEOH ELQGLQJ�� SODWHOHWV� H[SRVHG� DUH
DIIHFWHG� IRU� WKH� UHPDLQGHU� RI� WKHLU� OLIHVSDQ� �DSSUR[LPDWHO\� ����� GD\V�� DQG� UHFRYHU\� RI� QRUPDO� SODWHOHW
IXQFWLRQ�RFFXUV�DW�D�UDWH�FRQVLVWHQW�ZLWK�SODWHOHW�WXUQRYHU��3ODWHOHW�DJJUHJDWLRQ�LQGXFHG�E\�DJRQLVWV�RWKHU
WKDQ�$'3�LV�DOVR�LQKLELWHG�E\�EORFNLQJ�WKH�DPSOLILFDWLRQ�RI�SODWHOHW�DFWLYDWLRQ�E\�UHOHDVHG�$'3�
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%HFDXVH�WKH�DFWLYH�PHWDEROLWH�LV�IRUPHG�E\�&<3����HQ]\PHV��VRPH�RI�ZKLFK�DUH�SRO\PRUSKLF�RU�VXEMHFW�WR
LQKLELWLRQ�E\�RWKHU�PHGLFLQDO�SURGXFWV��QRW�DOO�SDWLHQWV�ZLOO�KDYH�DGHTXDWH�SODWHOHW�LQKLELWLRQ

��� 3KDUPDFRNLQHWLF SURSHUWLHV
$EVRUSWLRQ

$IWHU�VLQJOH�DQG�UHSHDWHG�RUDO�GRVHV�RI����PJ�SHU�GD\��FORSLGRJUHO�LV�UDSLGO\�DEVRUEHG��0HDQ�SHDN�SODVPD
OHYHOV� RI� XQFKDQJHG� FORSLGRJUHO �DSSUR[LPDWHO\� �������� QJ�PO� DIWHU� D� VLQJOH� ���PJ� RUDO� GRVH�� RFFXUUHG
DSSUR[LPDWHO\� ��� PLQXWHV� DIWHU� GRVLQJ�� $EVRUSWLRQ� LV� DW� OHDVW� ����� EDVHG� RQ� XULQDU\� H[FUHWLRQ� RI
FORSLGRJUHO�PHWDEROLWHV�

'LVWULEXWLRQ
&ORSLGRJUHO�DQG�WKH�PDLQ�FLUFXODWLQJ��LQDFWLYH� PHWDEROLWH�ELQG�UHYHUVLEO\ LQ�YLWUR WR�KXPDQ�SODVPD�SURWHLQV
�����DQG�����UHVSHFWLYHO\���7KH�ELQGLQJ�LV�QRQ�VDWXUDEOH LQ�YLWUR RYHU�D�ZLGH�FRQFHQWUDWLRQ�UDQJH�

%LRWUDQVIRUPDWLRQ
&ORSLGRJUHO� LV� H[WHQVLYHO\� PHWDEROLVHG� E\� WKH� OLYHU� ,Q� YLWUR DQG LQ� YLYR� FORSLGRJUHO� LV� PHWDEROLVHG
DFFRUGLQJ�WR�WZR�PDLQ�PHWDEROLF�SDWKZD\V��RQH�PHGLDWHG�E\�HVWHUDVHV�DQG� OHDGLQJ�WR�K\GURO\VLV� LQWR� LWV
LQDFWLYH� FDUER[\OLF� DFLG� GHULYDWLYH� ����� RI� FLUFXODWLQJ� PHWDEROLWHV��� DQG� RQH� PHGLDWHG� E\� PXOWLSOH
F\WRFKURPHV� 3����� &ORSLGRJUHO� LV� ILUVW� PHWDEROLVHG� WR� D� ��R[R�FORSLGRJUHO� LQWHUPHGLDWH� PHWDEROLWH�
6XEVHTXHQW�PHWDEROLVP�RI�WKH���R[R�FORSLGRJUHO�LQWHUPHGLDWH�PHWDEROLWH�UHVXOWV�LQ�IRUPDWLRQ�RI�WKH�DFWLYH
PHWDEROLWH�� D� WKLRO� GHULYDWLYH� RI� FORSLGRJUHO�7KH� DFWLYH� PHWDEROLWH� LV� IRUPHG PRVWO\� E\� &<3�&��� ZLWK
FRQWULEXWLRQV� IURP� VHYHUDO� RWKHU�&<3�HQ]\PHV�� LQFOXGLQJ�&<3�$���&<3�%��DQG�&<3�$��� 7KH�DFWLYH� WKLRO
PHWDEROLWH� ZKLFK� KDV� EHHQ� LVRODWHG LQ� YLWUR�� ELQGV� UDSLGO\� DQG� LUUHYHUVLEO\� WR� SODWHOHW� UHFHSWRUV�� WKXV
LQKLELWLQJ�SODWHOHW�DJJUHJDWLRQ�
7KH�&PD[ RI�WKH�DFWLYH�PHWDEROLWH�LV�WZLFH�DV�KLJK�IROORZLQJ�D�VLQJOH�����PJ�FORSLGRJUHO�ORDGLQJ�GRVH�DV�LW�LV
DIWHU�IRXU�GD\V�RI����PJ�PDLQWHQDQFH�GRVH��&PD[ RFFXUV�DSSUR[LPDWHO\����WR����PLQXWHV�DIWHU�GRVLQJ�

(OLPLQDWLRQ
)ROORZLQJ�DQ�RUDO�GRVH�RI���&�ODEHOOHG�FORSLGRJUHO� LQ�PDQ��DSSUR[LPDWHO\�����ZDV�H[FUHWHG� LQ�WKH�XULQH
DQG�DSSUR[LPDWHO\�����LQ�WKH�IDHFHV�LQ�WKH�����KRXU�LQWHUYDO�DIWHU�GRVLQJ��$IWHU�D�VLQJOH�RUDO�GRVH�RI���
PJ��FORSLGRJUHO�KDV�D�KDOI�OLIH�RI�DSSUR[LPDWHO\���KRXUV��7KH�HOLPLQDWLRQ�KDOI�OLIH�RI� WKH�PDLQ�FLUFXODWLQJ
�LQDFWLYH��PHWDEROLWH�ZDV���KRXUV�DIWHU�VLQJOH�DQG�UHSHDWHG�DGPLQLVWUDWLRQ�

3KDUPDFRJHQHWLFV
&<3�&���LV�LQYROYHG�LQ�WKH�IRUPDWLRQ�RI�ERWK�WKH�DFWLYH�PHWDEROLWH�DQG�WKH���R[R�FORSLGRJUHO�LQWHUPHGLDWH
PHWDEROLWH�� &ORSLGRJUHO DFWLYH� PHWDEROLWH� SKDUPDFRNLQHWLFV� DQG� DQWLSODWHOHW� HIIHFWV�� DV� PHDVXUHG� E\ H[
YLYR SODWHOHW�DJJUHJDWLRQ�DVVD\V��GLIIHU�DFFRUGLQJ�WR�&<3�&���JHQRW\SH�
7KH�&<3�&��
�� DOOHOH� FRUUHVSRQGV� WR� IXOO\� IXQFWLRQDO�PHWDEROLVP�ZKLOH� WKH�&<3�&��
�� DQG� &<3�&��
�
DOOHOHV DUH� QRQIXQFWLRQDO�� 7KH� &<3�&��
�� DQG� &<3�&��
�� DOOHOHV� DFFRXQW� IRU� WKH� PDMRULW\� RI� UHGXFHG
IXQFWLRQ� DOOHOHV� LQ� &DXFDVLDQ� ������ DQG� $VLDQ� ������ SRRU� PHWDEROLVHUV�� 2WKHU� DOOHOHV� DVVRFLDWHG� ZLWK
DEVHQW�RU�UHGXFHG�PHWDEROLVP�DUH�OHVV�IUHTXHQW�DQG�LQFOXGH�&<3�&��
���
���
���
���DQG�
���$�SDWLHQW�ZLWK
SRRU�PHWDEROLVHU� VWDWXV�ZLOO�SRVVHVV� WZR� ORVV�RI�IXQFWLRQ�DOOHOHV�DV�GHILQHG�DERYH��3XEOLVKHG� IUHTXHQFLHV
IRU� WKH� SRRU� &<3�&���PHWDEROLVHU� JHQRW\SHV� DUH� DSSUR[LPDWHO\� ��� IRU� &DXFDVLDQV�� ��� IRU� %ODFNV� DQG
����IRU�&KLQHVH��7HVWV�DUH�DYDLODEOH�WR�GHWHUPLQH�D�SDWLHQW¶V�&<3�&���JHQRW\SH�

$� FURVVRYHU� VWXG\� LQ� ��� KHDOWK\� VXEMHFWV�� ��� HDFK� LQ� WKH� IRXU� &<3�&���PHWDEROLVHU� JURXSV� �XOWUDUDSLG�
H[WHQVLYH�� LQWHUPHGLDWH� DQG� SRRU��� HYDOXDWHG� SKDUPDFRNLQHWLF� DQG� DQWLSODWHOHW� UHVSRQVHV� XVLQJ� ����PJ
IROORZHG�E\����PJ�GD\�DQG�����PJ�IROORZHG�E\�����PJ�GD\��HDFK�IRU�D�WRWDO�RI���GD\V��VWHDG\�VWDWH���1R
VXEVWDQWLDO� GLIIHUHQFHV� LQ� DFWLYH� PHWDEROLWH� H[SRVXUH� DQG� PHDQ� LQKLELWLRQ� RI� SODWHOHW� DJJUHJDWLRQ� �,3$�
ZHUH�REVHUYHG�EHWZHHQ�XOWUDUDSLG��H[WHQVLYH�DQG�LQWHUPHGLDWH�PHWDEROLVHUV��,Q�SRRU�PHWDEROLVHUV��DFWLYH
PHWDEROLWH�H[SRVXUH�ZDV�GHFUHDVHG�E\��������FRPSDUHG�WR�H[WHQVLYH�PHWDEROLVHUV��$IWHU�WKH�����PJ���
PJ�GRVH�UHJLPHQ��DQWLSODWHOHW� UHVSRQVHV�ZHUH�GHFUHDVHG� LQ� WKH�SRRU�PHWDEROLVHUV�ZLWK PHDQ�,3$����ǋ0
$'3��RI���������KRXUV��DQG������'D\����DV�FRPSDUHG�WR�,3$�RI���������KRXUV��DQG������'D\����LQ�WKH
H[WHQVLYH�PHWDEROLVHUV�DQG���������KRXUV��DQG������'D\����LQ�WKH�LQWHUPHGLDWH�PHWDEROLVHUV��:KHQ�SRRU
PHWDEROLVHUV�UHFHLYHG�WKH�����PJ�����PJ UHJLPHQ��DFWLYH�PHWDEROLWH�H[SRVXUH�ZDV�JUHDWHU�WKDQ�ZLWK�WKH
����PJ����PJ�UHJLPHQ��,Q�DGGLWLRQ��,3$�ZDV���������KRXUV��DQG������'D\�����ZKLFK�ZHUH�JUHDWHU�WKDQ
LQ� WKH� SRRU�PHWDEROLVHUV� UHFHLYLQJ� WKH� ����PJ����PJ� UHJLPHQ�� DQG�ZHUH� VLPLODU� WR� WKH� RWKHU�&<3�&��
PHWDEROLVHU� JURXSV� UHFHLYLQJ� WKH� ����PJ����PJ� UHJLPHQ��$Q� DSSURSULDWH� GRVH� UHJLPHQ� IRU� WKLV� SDWLHQW
SRSXODWLRQ�KDV�QRW�EHHQ�HVWDEOLVKHG�LQ�FOLQLFDO�RXWFRPH�WULDOV�
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&RQVLVWHQW� ZLWK� WKH� DERYH� UHVXOWV�� LQ� D� PHWD�DQDO\VLV� LQFOXGLQJ� �� VWXGLHV� RI� ���� FORSLGRJUHO�WUHDWHG
VXEMHFWV� DW� VWHDG\� VWDWH�� LW� ZDV� VKRZQ� WKDW� DFWLYH� PHWDEROLWH� H[SRVXUH� ZDV� GHFUHDVHG� E\� ���� IRU
LQWHUPHGLDWH�PHWDEROLVHUV��DQG�����IRU�SRRU�PHWDEROLVHUV�ZKLOH�SODWHOHW�DJJUHJDWLRQ�LQKLELWLRQ����ǋ0�$'3�
ZDV� GHFUHDVHG� ZLWK� GLIIHUHQFHV� LQ� ,3$� RI ����� DQG� ������� UHVSHFWLYHO\�� ZKHQ� FRPSDUHG� WR� H[WHQVLYH
PHWDEROLVHUV�

7KH�LQIOXHQFH�RI�&<3�&���JHQRW\SH�RQ�FOLQLFDO�RXWFRPHV�LQ�SDWLHQWV�WUHDWHG�ZLWK�FORSLGRJUHO�KDV�QRW�EHHQ
HYDOXDWHG� LQ� SURVSHFWLYH�� UDQGRPLVHG�� FRQWUROOHG� WULDOV�� 7KHUH� KDYH� EHHQ� D� QXPEHU� RI� UHWURVSHFWLYH
DQDO\VHV�� KRZHYHU�� WR� HYDOXDWH� WKLV� HIIHFW� LQ� SDWLHQWV� WUHDWHG� ZLWK� FORSLGRJUHO� IRU� ZKRP� WKHUH� DUH
JHQRW\SLQJ� UHVXOWV��&85(� �Q �������&+$5,60$� �Q �������&/$5,7<�7,0,���� �Q ������75,721�7,0,���
�Q �������DQG�$&7,9(�$��Q ������DV�ZHOO�DV D�QXPEHU�RI�SXEOLVKHG�FRKRUW�VWXGLHV�

,Q�75,721�7,0,����DQG���RI� WKH�FRKRUW� VWXGLHV� �&ROOHW��6LEELQJ��*LXVWL�� WKH�FRPELQHG�JURXS�RI�SDWLHQWV
ZLWK� HLWKHU� LQWHUPHGLDWH� RU� SRRU�PHWDEROLVHU� VWDWXV� KDG� D� KLJKHU� UDWH� RI� FDUGLRYDVFXODU� HYHQWV� �GHDWK�
P\RFDUGLDO�LQIDUFWLRQ��DQG�VWURNH��RU�VWHQW�WKURPERVLV�FRPSDUHG�WR�H[WHQVLYH�PHWDEROLVHUV�

,Q� &+$5,60$� DQG� RQH� FRKRUW� VWXG\� �6LPRQ��� DQ� LQFUHDVHG� HYHQW� UDWH� ZDV� REVHUYHG� RQO\� LQ� SRRU
PHWDEROLVHUV�ZKHQ�FRPSDUHG�WR�H[WHQVLYH�PHWDEROLVHUV�

,Q�&85(��&/$5,7<��$&7,9(�$�DQG RQH�RI�WKH�FRKRUW�VWXGLHV��7UHQN���QR�LQFUHDVHG�HYHQW�UDWH�ZDV�REVHUYHG
EDVHG�RQ�PHWDEROLVHU�VWDWXV�

1RQH�RI�WKHVH�DQDO\VHV�ZHUH�DGHTXDWHO\�VL]HG�WR�GHWHFW�GLIIHUHQFHV�LQ�RXWFRPH�LQ�SRRU�PHWDEROLVHUV�

6SHFLDO�SRSXODWLRQV
7KH�SKDUPDFRNLQHWLFV�RI�WKH�DFWLYH�PHWDEROLWH�RI�FORSLGRJUHO�LV�QRW�NQRZQ�LQ�WKHVH�VSHFLDO�SRSXODWLRQV�
5HQDO�LPSDLUPHQW
$IWHU� UHSHDWHG� GRVHV� RI� ��� PJ� FORSLGRJUHO� SHU� GD\� LQ� VXEMHFWV� ZLWK� VHYHUH� UHQDO� GLVHDVH� �FUHDWLQLQH
FOHDUDQFH�IURP���WR����PO�PLQ���LQKLELWLRQ�RI�$'3�LQGXFHG�SODWHOHW�DJJUHJDWLRQ�ZDV�ORZHU�������WKDQ�WKDW
REVHUYHG� LQ� KHDOWK\� VXEMHFWV�� KRZHYHU�� WKH� SURORQJDWLRQ� RI� EOHHGLQJ� WLPH� ZDV� VLPLODU� WR� WKDW� VHHQ� LQ
KHDOWK\� VXEMHFWV� UHFHLYLQJ� ���PJ� RI� FORSLGRJUHO� SHU� GD\�� ,Q� DGGLWLRQ�� FOLQLFDO� WROHUDQFH�ZDV� JRRG� LQ� DOO
SDWLHQWV�

+HSDWLF�LPSDLUPHQW
$IWHU�UHSHDWHG�GRVHV�RI����PJ�FORSLGRJUHO�SHU�GD\�IRU����GD\V�LQ�SDWLHQWV�ZLWK�VHYHUH�KHSDWLF�LPSDLUPHQW�
LQKLELWLRQ�RI�$'3�LQGXFHG�SODWHOHW�DJJUHJDWLRQ�ZDV�VLPLODU�WR�WKDW�REVHUYHG�LQ�KHDOWK\�VXEMHFWV��7KH PHDQ
EOHHGLQJ�WLPH�SURORQJDWLRQ�ZDV�DOVR�VLPLODU�LQ�WKH�WZR�JURXSV�

5DFH
7KH� SUHYDOHQFH� RI� &<3�&��� DOOHOHV� WKDW� UHVXOW� LQ� LQWHUPHGLDWH� DQG� SRRU� &<3�&��� PHWDEROLVP� GLIIHUV
DFFRUGLQJ�WR�UDFH�HWKQLFLW\��VHH�3KDUPDFRJHQHWLFV���)URP�OLWHUDWXUH��OLPLWHG�GDWD LQ�$VLDQ�SRSXODWLRQV�DUH
DYDLODEOH�WR�DVVHVV�WKH�FOLQLFDO�LPSOLFDWLRQ�RI�JHQRW\SLQJ�RI�WKLV�&<3�RQ�FOLQLFDO�RXWFRPH�HYHQWV�

��� 3UHFOLQLFDO�VDIHW\�GDWD
'XULQJ� QRQ�FOLQLFDO� VWXGLHV� LQ� UDW� DQG�EDERRQ�� WKH�PRVW� IUHTXHQWO\� REVHUYHG� HIIHFWV�ZHUH� OLYHU� FKDQJHV�
7KHVH�RFFXUUHG�DW�GRVHV�UHSUHVHQWLQJ�DW�OHDVW����WLPHV�WKH�H[SRVXUH�VHHQ�LQ�KXPDQV�UHFHLYLQJ�WKH�FOLQLFDO
GRVH�RI����PJ�GD\�DQG�ZHUH�D�FRQVHTXHQFH�RI�DQ�HIIHFW�RQ�KHSDWLF�PHWDEROLVLQJ�HQ]\PHV��1R�HIIHFW�RQ
KHSDWLF�PHWDEROLVLQJ�HQ]\PHV�ZDV�REVHUYHG�LQ�KXPDQV�UHFHLYLQJ�FORSLGRJUHO�DW�WKH�WKHUDSHXWLF�GRVH�

$W�YHU\�KLJK�GRVHV��D�SRRU�JDVWULF�WROHUDELOLW\��JDVWULWLV��JDVWULF�HURVLRQV�DQG�RU�YRPLWLQJ��RI�FORSLGRJUHO�ZDV
DOVR�UHSRUWHG�LQ�UDW�DQG�EDERRQ�

7KHUH�ZDV�QR�HYLGHQFH�RI�FDUFLQRJHQLF�HIIHFW�ZKHQ�FORSLGRJUHO�ZDV�DGPLQLVWHUHG�IRU����ZHHNV�WR�PLFH�DQG
���� ZHHNV� WR� UDWV� ZKHQ� JLYHQ� DW� GRVHV� XS� WR� ��� PJ�NJ� SHU� GD\� �UHSUHVHQWLQJ� DW� OHDVW� ��� WLPHV� WKH
H[SRVXUH�VHHQ�LQ�KXPDQV�UHFHLYLQJ�WKH�FOLQLFDO�GRVH�RI����PJ�GD\��

&ORSLGRJUHO� KDV� EHHQ� WHVWHG� LQ� D� UDQJH� RI LQ� YLWUR DQG LQ� YLYR JHQRWR[LFLW\� VWXGLHV�� DQG� VKRZHG� QR
JHQRWR[LF�DFWLYLW\�

&ORSLGRJUHO�ZDV�IRXQG�WR�KDYH�QR�HIIHFW�RQ�WKH�IHUWLOLW\�RI�PDOH�DQG�IHPDOH�UDWV�DQG�ZDV�QRW�WHUDWRJHQLF�LQ
HLWKHU�UDWV�RU�UDEELWV��:KHQ�JLYHQ�WR�ODFWDWLQJ�UDWV��FORSLGRJUHO�FDXVHG�D�VOLJKW�GHOD\�LQ�WKH�GHYHORSPHQW�RI
WKH�RIIVSULQJ��6SHFLILF�SKDUPDFRNLQHWLF�VWXGLHV�SHUIRUPHG�ZLWK�UDGLRODEHOOHG�FORSLGRJUHO�KDYH�VKRZQ�WKDW
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WKH� SDUHQW� FRPSRXQG� RU� LWV� PHWDEROLWHV� DUH� H[FUHWHG� LQ� WKH� PLON�� &RQVHTXHQWO\�� D� GLUHFW� HIIHFW� �VOLJKW
WR[LFLW\���RU�DQ�LQGLUHFW�HIIHFW��ORZ�SDODWDELOLW\��FDQQRW�EH�H[FOXGHG�

�� 3+$50$&(87,&$/ 3$57,&8/$56
��� /LVW RI H[FLSLHQWV
/DFWRVH�DQK\GURXV��0LFURFU\VWDOOLQH�&HOOXORVH��/�+\GUR[\SURS\O�FHOOXORVH�/+�����3RO\HWK\OHQH�JO\FRO������
+\GURJHQDWHG�&DVWRU�RLO ��2SDGU\ ��%�����

����,QFRPSDWLELOLWLHV
1RW�$SSOLFDEOH

��� 6KHOI OLIH
���PRQWKV�

��� 6SHFLDO SUHFDXWLRQV IRU�VWRUDJH
6WRUH�EHORZ��� �&��3URWHFW�IURP GLUHFW�VXQOLJKW
.HHS�RXW�RI UHDFK�RI�FKLOGUHQ�

����1DWXUH DQG FRQWHQWV RI FRQWDLQHU �DQG VSHFLDO HTXLSPHQW IRU XVH� DGPLQLVWUDWLRQ RU
LPSODQWDWLRQ!
��$OX�$OX�EOLVWHU�RI����WDEOHWV�DUH�SDFNHG�LQ�SULQWHG�FDUWRQ�DORQJ�ZLWK�SDFN�LQVHUW�
3DFN�VL]HV� �;����7DEOHWV�

��� 6SHFLDO SUHFDXWLRQV IRU GLVSRVDO �DQG RWKHU KDQGOLQJ!
$Q\ XQXVHG SURGXFW RU ZDVWH PDWHULDO VKRXOG EH GLVSRVHG RI LQ DFFRUGDQFH ZLWK ORFDO UHTXLUHPHQWV�

�� 0$18)$&785(5
9�6�,QWHUQDWLRQDO 3YW�/WG�
3ORW 1R�����	�����*ROGHQ�,QGO�(VWDWH�
6RPQDWK�5RDG��'DEKHO��'DPDQ���������,QGLD


