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&HWURWLGH� �FHWURUHOL[�DFHWDWH�IRU�LQMHFWLRQ��LV�D�V\QWKHWLF�GHFDSHSWLGH�ZLWK�JRQDGRWURSLQ�

UHOHDVLQJ�KRUPRQH��*Q5+��DQWDJRQLVWLF�DFWLYLW\��&HWURUHOL[ DFHWDWH�LV�DQ�DQDORJ�RI�QDWLYH�*Q5+�

ZLWK�VXEVWLWXWLRQV�RI�DPLQR�DFLGV�DW�SRVLWLRQV�������������DQG�����7KH�PROHFXODU�IRUPXOD�LV�$FHW\O�

'�������QDSKW\O��DODQLQH�'���FKORURSKHQ\ODODQLQH�'�������S\ULG\O��DODQLQH�/�VHULQH�/�W\URVLQH�'�

FLWUXOLQH�/�OHXFLQH�/�DUJLQLQH�/�SUROLQH�'�DODQLQH�DPLGH��DQG�WKH�PROHFXODU�ZHLJKW�LV����������

FDOFXODWHG�DV�WKH�DQK\GURXV�IUHH�EDVH��7KH�VWUXFWXUDO�IRUPXOD�LV�DV�IROORZV�

&HWURUHOL[�DFHWDWH

�$F�'�1DO��'�&SD��'�3DO��6HU��7\U��'�&LW��/HX��$UJ��3UR��'�$OD���1+��

&HWURWLGH� �FHWURUHOL[�DFHWDWH�IRU�LQMHFWLRQ�������PJ�LV�D�VWHULOH�O\RSKLOL]HG�SRZGHU�LQWHQGHG�IRU�

VXEFXWDQHRXV�LQMHFWLRQ�DIWHU�UHFRQVWLWXWLRQ�ZLWK�6WHULOH�:DWHU�IRU�,QMHFWLRQ��863��S+�������WKDW�

FRPHV�VXSSOLHG�LQ�D�����P/�SUH�ILOOHG�V\ULQJH��(DFK�YLDO�RI�&HWURWLGH� �����PJ�FRQWDLQV������

�����PJ�FHWURUHOL[�DFHWDWH��HTXLYDOHQW�WR������PJ�FHWURUHOL[��DQG�������PJ�PDQQLWRO��

&/,1,&$/�3+$50$&2/2*<

*Q5+�LQGXFHV�WKH�SURGXFWLRQ�DQG�UHOHDVH�RI�OXWHLQL]LQJ�KRUPRQH��/+��DQG�IROOLFOH�VWLPXODWLQJ�

KRUPRQH��)6+��IURP�WKH�JRQDGRWURSKLF�FHOOV�RI�WKH�DQWHULRU�SLWXLWDU\��'XH�WR�D�SRVLWLYH�HVWUDGLRO�

�(���IHHGEDFN�DW�PLGF\FOH��*Q5+�OLEHUDWLRQ�LV�HQKDQFHG�UHVXOWLQJ�LQ�DQ�/+�VXUJH��7KLV�/+�

VXUJH�LQGXFHV�WKH�RYXODWLRQ�RI�WKH�GRPLQDQW�IROOLFOH��UHVXPSWLRQ�RI�RRF\WH�PHLRVLV�DQG�

VXEVHTXHQWO\�OXWHLQL]DWLRQ�DV�LQGLFDWHG�E\�ULVLQJ�SURJHVWHURQH�OHYHOV�



&HWURWLGH� FRPSHWHV�ZLWK�QDWXUDO�*Q5+�IRU�ELQGLQJ�WR�PHPEUDQH�UHFHSWRUV�RQ SLWXLWDU\�FHOOV�DQG�

WKXV�FRQWUROV�WKH�UHOHDVH�RI�/+�DQG�)6+�LQ�D�GRVH�GHSHQGHQW PDQQHU��7KH�RQVHW�RI�/+�

VXSSUHVVLRQ�LV�DSSUR[LPDWHO\�RQH�KRXU�ZLWK�WKH���PJ GRVH�DQG�WZR�KRXUV�ZLWK�WKH������PJ�

GRVH��7KLV�VXSSUHVVLRQ�LV�PDLQWDLQHG�E\ FRQWLQXRXV�WUHDWPHQW�DQG�WKHUH�LV�D�PRUH�SURQRXQFHG�

HIIHFW�RQ�/+�WKDQ�RQ )6+��$Q�LQLWLDO�UHOHDVH�RI�HQGRJHQRXV�JRQDGRWURSLQV�KDV�QRW�EHHQ�

GHWHFWHG�ZLWK &HWURWLGH���ZKLFK�LV�FRQVLVWHQW�ZLWK�DQ�DQWDJRQLVW�HIIHFW�

7KH�HIIHFWV�RI�&HWURWLGH� RQ�/+�DQG�)6+�DUH�UHYHUVLEOH�DIWHU�GLVFRQWLQXDWLRQ�RI WUHDWPHQW��,Q�

ZRPHQ��&HWURWLGH� GHOD\V�WKH�/+�VXUJH��DQG�FRQVHTXHQWO\�RYXODWLRQ� LQ�D�GRVH�GHSHQGHQW�

IDVKLRQ��)6+�OHYHOV�DUH�QRW�DIIHFWHG�DW�WKH�GRVHV�XVHG�GXULQJ FRQWUROOHG�RYDULDQ�VWLPXODWLRQ��

)ROORZLQJ�D�VLQJOH���PJ�GRVH�RI�&HWURWLGH���GXUDWLRQ RI�DFWLRQ�RI�DW�OHDVW���GD\V�KDV�EHHQ�

HVWDEOLVKHG��$�GRVH�RI�&HWURWLGH� �����PJ HYHU\����KRXUV�KDV�EHHQ�VKRZQ�WR�PDLQWDLQ�WKH�

HIIHFW�

3KDUPDFRNLQHWLFV

7KH�SKDUPDFRNLQHWLF�SDUDPHWHUV�RI�VLQJOH�DQG�PXOWLSOH�GRVHV�RI�&HWURWLGH� �FHWURUHOL[�DFHWDWH�

IRU�LQMHFWLRQ��LQ�DGXOW�KHDOWK\�IHPDOH�VXEMHFWV�DUH�VXPPDUL]HG LQ�7DEOH���

7DEOH�����3KDUPDFRNLQHWLF�SDUDPHWHUV�RI�&HWURWLGH� IROORZLQJ���PJ�VLQJOH�RU������PJ�
VLQJOH�DQG�PXOWLSOH��GDLO\�IRU����GD\V��VXEFXWDQHRXV��VF��DGPLQLVWUDWLRQ�

6LQJOH�GRVH���PJ 6LQJOH�GRVH������PJ 0XOWLSOH�GRVH������PJ
1R��RI�VXEMHFWV �� �� ��
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&/ >PO�PLQāNJ@ ����Á

9] >O�NJ@ ����Á

WPD[ 7LPH�WR�UHDFK�REVHUYHG�PD[LPXP�SODVPD�FRQFHQWUDWLRQ
W�������� (OLPLQDWLRQ�KDOI�OLIH
&PD[ 0D[LPXP�SODVPD�FRQFHQWUDWLRQ��PXOWLSOH�GRVH�&VV��PD[

$8&�$UHD�XQGHU�WKH�FXUYH��VLQJOH�GRVH�$8&��LQI��PXOWLSOH�GRVH�$8&W
&/� 7RWDO�SODVPD�FOHDUDQFH
9]� 9ROXPH�RI�GLVWULEXWLRQ
*HRPHWULF�PHDQ����� &,OQ���



DULWKPHWLF�PHDQ��
� PHGLDQ��PLQ�PD[�
Á %DVHG�RQ�LY�DGPLQLVWUDWLRQ��Q ���VHSDUDWH�VWXG\������

$EVRUSWLRQ

&HWURWLGH� LV�UDSLGO\�DEVRUEHG�IROORZLQJ�VXEFXWDQHRXV�LQMHFWLRQ��PD[LPDO�SODVPD�FRQFHQWUDWLRQV�

EHLQJ�DFKLHYHG�DSSUR[LPDWHO\�RQH�WR�WZR�KRXUV�DIWHU�DGPLQLVWUDWLRQ��7KH�PHDQ�DEVROXWH�

ELRDYDLODELOLW\�RI�&HWURWLGH� IROORZLQJ�VXEFXWDQHRXV�DGPLQLVWUDWLRQ�WR�KHDOWK\�IHPDOH�VXEMHFWV�LV�

����

'LVWULEXWLRQ

7KH�YROXPH�RI�GLVWULEXWLRQ�RI�&HWURWLGH� IROORZLQJ�D�VLQJOH�LQWUDYHQRXV�GRVH�RI���PJ�LV�DERXW���

O�NJ��,Q�YLWUR�SURWHLQ�ELQGLQJ�WR�KXPDQ�SODVPD�LV�����

&HWURWLGH� FRQFHQWUDWLRQV�LQ�IROOLFXODU�IOXLG�DQG�SODVPD�ZHUH�VLPLODU�RQ�WKH�GD\�RI�RRF\WH�SLFN�XS�

LQ�SDWLHQWV�XQGHUJRLQJ�FRQWUROOHG�RYDULDQ�VWLPXODWLRQ��)ROORZLQJ�VXEFXWDQHRXV�DGPLQLVWUDWLRQ�RI�

&HWURWLGH� �����PJ DQG���PJ��SODVPD�FRQFHQWUDWLRQV�RI�FHWURUHOL[�ZHUH�EHORZ�RU�LQ�WKH�UDQJH�RI�

WKH�ORZHU�OLPLW�RI�TXDQWLWDWLRQ�RQ�WKH�GD\�RI�RRF\WH�SLFN�XS�DQG�HPEU\R�WUDQVIHU�

0HWDEROLVP

$IWHU�VXEFXWDQHRXV�DGPLQLVWUDWLRQ�RI����PJ�&HWURWLGH� WR�IHPDOHV�DQG�PDOHV� &HWURWLGH� DQG�

VPDOO�DPRXQWV�RI����������������������DQG�������SHSWLGHV�ZHUH�IRXQG�LQ�ELOH�VDPSOHV�RYHU����

KRXUV�

,Q�LQ�YLWUR�VWXGLHV��&HWURWLGH� ZDV�VWDEOH�DJDLQVW�SKDVH�,� DQG�SKDVH�,,�PHWDEROLVP��&HWURWLGH�

ZDV�WUDQVIRUPHG�E\�SHSWLGDVHV��DQG�WKH�������SHSWLGH�ZDV�WKH�SUHGRPLQDQW�PHWDEROLWH�

([FUHWLRQ

)ROORZLQJ�VXEFXWDQHRXV�DGPLQLVWUDWLRQ�RI����PJ�FHWURUHOL[�WR�PDOHV�DQG�IHPDOHV��RQO\�

XQFKDQJHG�FHWURUHOL[�ZDV�GHWHFWHG�LQ�XULQH��,Q����KRXUV��FHWURUHOL[�DQG�VPDOO�DPRXQWV�RI�WKH����

������������������DQG�������SHSWLGHV�ZHUH�IRXQG�LQ�ELOH�VDPSOHV�������RI�WKH�GRVH�ZDV�HOLPLQDWHG�

LQ�WKH�XULQH�DV�XQFKDQJHG�FHWURUHOL[��ZKLOH�������ZDV�HOLPLQDWHG�DV�FHWURUHOL[�DQG�WKH�IRXU�

PHWDEROLWHV�LQ�ELOH��7KHUHIRUH� RQO\�������RI�WKH�WRWDO�GRVH�ZDV�UHFRYHUHG�DV�XQFKDQJHG�

FHWURUHOL[�DQG�PHWDEROLWHV�LQ�XULQH�DQG�ELOH�XS�WR����KRXUV��7KH�UHPDLQLQJ�SRUWLRQ�RI�WKH�GRVH�

PD\�QRW�KDYH�EHHQ�UHFRYHUHG�VLQFH�ELOH DQG�XULQH�ZHUH�QRW�FROOHFWHG�IRU�D�ORQJHU�SHULRG�RI�WLPH�



6SHFLDO�3RSXODWLRQV

3KDUPDFRNLQHWLF�LQYHVWLJDWLRQV�KDYH�QRW�EHHQ�SHUIRUPHG�HLWKHU�LQ�VXEMHFWV ZLWK�LPSDLUHG�UHQDO�

RU�OLYHU�IXQFWLRQ��RU�LQ�WKH�HOGHUO\��RU�LQ�FKLOGUHQ��VHH 35(&$87,216��

3KDUPDFRNLQHWLF�GLIIHUHQFHV�LQ�GLIIHUHQW�UDFHV�KDYH�QRW�EHHQ�GHWHUPLQHG�

7KHUH�LV�QR�HYLGHQFH�RI�GLIIHUHQFHV�LQ�SKDUPDFRNLQHWLF�SDUDPHWHUV�IRU &HWURWLGH� EHWZHHQ�

KHDOWK\�VXEMHFWV�DQG�SDWLHQWV�XQGHUJRLQJ�FRQWUROOHG�RYDULDQ VWLPXODWLRQ�

'UXJ�'UXJ�,QWHUDFWLRQV

1R�IRUPDO�GUXJ�GUXJ�LQWHUDFWLRQ�VWXGLHV�KDYH�EHHQ�SHUIRUPHG�ZLWK�&HWURWLGH� �VHH�

35(&$87,216��

&OLQLFDO�6WXGLHV

6HYHQ�KXQGUHG�WKLUW\�WZR�������SDWLHQWV�ZHUH�WUHDWHG�ZLWK�&HWURWLGH���FHWURUHOL[ DFHWDWH�IRU�

LQMHFWLRQ��LQ�ILYH��WZR�3KDVH���GRVH�ILQGLQJ�DQG�WKUHH�3KDVH����FOLQLFDO WULDOV��7KH�FOLQLFDO�WULDO�

SRSXODWLRQ�FRQVLVWHG�RI�&DXFDVLDQV���������DQG�%ODFN��$VLDQ� $UDELDQ�DQG�RWKHUV���������

:RPHQ�ZHUH�EHWZHHQ����DQG����\HDUV�RI�DJH��PHDQ� �����7KH�VWXGLHV�H[FOXGHG�VXEMHFWV�ZLWK�

SRO\F\VWLF�RYDU\�V\QGURPH��3&26���VXEMHFWV ZLWK�ORZ�RU�QR�RYDULDQ�UHVHUYH��DQG�VXEMHFWV�ZLWK�

VWDJH�,,,�,9�HQGRPHWULRVLV�

7ZR�GRVH�UHJLPHQV�ZHUH�LQYHVWLJDWHG�LQ�WKHVH�FOLQLFDO�WULDOV��HLWKHU�D�VLQJOH�GRVH�SHU WUHDWPHQW�

F\FOH�RU�PXOWLSOH�GRVLQJ��,Q�WKH�3KDVH���VWXGLHV��D�VLQJOH�GRVH�RI���PJ ZDV�HVWDEOLVKHG�DV�WKH�

PLQLPDO�HIIHFWLYH�GRVH�IRU�WKH�LQKLELWLRQ�RI�SUHPDWXUH�/+ VXUJHV�ZLWK�D�SURWHFWLRQ�SHULRG�RI�DW�

OHDVW���GD\V��:KHQ�&HWURWLGH� LV�DGPLQLVWHUHG LQ�D�PXOWLGRVH�UHJLPHQ�������PJ�ZDV�HVWDEOLVKHG�

DV�WKH�PLQLPDO�HIIHFWLYH�GRVH� 7KH�H[WHQW�DQG�GXUDWLRQ�RI�/+�VXSSUHVVLRQ�LV�GRVH�GHSHQGHQW�

,Q�WKH�3KDVH���SURJUDP��HIILFDF\�RI�WKH�VLQJOH���PJ�GRVH�UHJLPHQ�RI�&HWURWLGH� DQG�WKH�PXOWLSOH�

�����PJ�GRVH�UHJLPHQ�RI�&HWURWLGH� ZDV�HVWDEOLVKHG�VHSDUDWHO\ LQ�WZR�DGHTXDWH�DQG�ZHOO�

FRQWUROOHG�FOLQLFDO�VWXGLHV�XWLOL]LQJ�DFWLYH�FRPSDUDWRUV� $�WKLUG�QRQ�FRPSDUDWLYH�FOLQLFDO�VWXG\�

HYDOXDWHG�RQO\�WKH�PXOWLSOH������PJ�GRVH UHJLPHQ�RI�&HWURWLGH�� 7KH�RYDULDQ�VWLPXODWLRQ�



WUHDWPHQW�ZLWK�UHFRPELQDQW�)6+ RU�KXPDQ�PHQRSDXVDO�JRQDGRWURSLQ��K0*��ZDV�LQLWLDWHG�RQ�

GD\���RU���RI�D�QRUPDO PHQVWUXDO�F\FOH��7KH�GRVH�RI�JRQDGRWURSLQV�ZDV�DGPLQLVWHUHG�DFFRUGLQJ�

WR�WKH LQGLYLGXDO�SDWLHQW¶V�GLVSRVLWLRQ�DQG�UHVSRQVH�

,Q�WKH�VLQJOH�GRVH�UHJLPHQ�VWXG\��&HWURWLGH� ��PJ�ZDV�DGPLQLVWHUHG�RQ�WKH�GD\�RI FRQWUROOHG�

RYDULDQ�VWLPXODWLRQ�ZKHQ�DGHTXDWH�HVWUDGLRO�OHYHOV������SJ�P/��ZHUH REWDLQHG� XVXDOO\�RQ�GD\���

�UDQJH�GD\��������,I�K&*�ZDV�QRW�JLYHQ�ZLWKLQ���GD\V RI�WKH���PJ�GRVH�RI�&HWURWLGH���WKHQ������

PJ�RI�&HWURWLGH� ZDV�DGPLQLVWHUHG GDLO\�EHJLQQLQJ����KRXUV�DIWHU�WKH���PJ�LQMHFWLRQ�XQWLO�DQG�

LQFOXGLQJ�WKH�GD\�RI K&*�DGPLQLVWUDWLRQ�

,Q�WKH�WZR�PXOWLSOH�GRVH�UHJLPHQ�VWXGLHV��&HWURWLGH� �����PJ�ZDV�VWDUWHG�RQ�GD\ ��RU���RI�&26��

%RWK�JRQDGRWURSLQV�DQG�&HWURWLGH� ZHUH�FRQWLQXHG�GDLO\��PXOWLSOH GRVH�UHJLPHQ��XQWLO�WKH�

LQMHFWLRQ�RI�KXPDQ�FKRULRQLF�JRQDGRWURSLQ��K&*��

2RF\WH�SLFN�XS��238��IROORZHG E\�LQ�YLWUR�IHUWLOL]DWLRQ��,9)��RU�LQWUDF\WRSODVPLF VSHUP�LQMHFWLRQ�

�,&6,��DV�ZHOO�DV�HPEU\R�WUDQVIHU��(7��ZHUH�VXEVHTXHQWO\�SHUIRUPHG� 7KH�UHVXOWV�IRU�&HWURWLGH�

DUH�VXPPDUL]HG�EHORZ�LQ�7DEOH���

7DEOH�����5HVXOWV�RI�3KDVH���&OLQLFDO�6WXGLHV�ZLWK�&HWURWLGH� �FHWURUHOL[�DFHWDWH�IRU�
LQMHFWLRQ����PJ�LQ�D�VLQJOH�GRVH��VG��UHJLPHQ�DQG������PJ�LQ�D�PXOWLSOH�GRVH�
�PG��UHJLPHQ

3DUDPHWHU &HWURWLGH� ��
PJ

�VG��DFWLYH
FRPSDUDWRU�

VWXG\�

&HWURWLGH� �����PJ
�PG��DFWLYH

FRPSDUDWRU VWXG\�

&HWURWLGH� �����PJ
�PG��QRQ�

FRPSDUDWLYH
VWXG\�
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K&*�DGPLQLVWHUHG�>�@ ���� ���� ����
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,&6,� ��������� ��������� ���������

1R��RI�HPEU\RV�WUDQVIHUUHG� ������� ������� �������

&OLQLFDO�SUHJQDQF\�UDWH�>�@
SHU�DWWHPSW
SHU�VXEMHFW�ZLWK�(7
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 3URJHVWHURQH
� )ROORZLQJ�LQLWLDWLRQ�RI�&HWURWLGH� WKHUDS\
Á 0RUQLQJ�YDOXHV
� 0HGLDQ�ZLWK��WK�± ��WK�SHUFHQWLOHV
� 0HDQ���VWDQGDUG�GHYLDWLRQ

,Q�DGGLWLRQ�WR�,9)�DQG�,&6,��RQH�SUHJQDQF\�ZDV�REWDLQHG�DIWHU�LQWUDXWHULQH�LQVHPLQDWLRQ��,Q�WKH�

ILYH�3KDVH���DQG�3KDVH���FOLQLFDO�WULDOV������SUHJQDQFLHV�KDYH�EHHQ�UHSRUWHG�RXW�RI�D�WRWDO�RI�

����SDWLHQWV��LQFOXGLQJ����SUHJQDQFLHV�IROORZLQJ�WKH�UHSODFHPHQW�RI�IUR]HQ�WKDZHG�HPEU\RV��

,Q�WKH���PJ�UHJLPHQ����SDWLHQWV�UHFHLYHG�DQ�DGGLWLRQDO�GRVH�RI������PJ�RI�&HWURWLGH� DQG�WZR�

RWKHU�SDWLHQWV�UHFHLYHG�WZR�DGGLWLRQDO�GRVHV�RI������PJ�&HWURWLGH���7KH�PHGLDQ�QXPEHU�RI�GD\V�

RI�&HWURWLGH� PXOWLSOH�GRVH�WUHDWPHQW�ZDV����UDQJH�������LQ�ERWK�VWXGLHV�

1R�GUXJ�UHODWHG�DOOHUJLF�UHDFWLRQV�ZHUH�UHSRUWHG�IURP�WKHVH�FOLQLFDO�VWXGLHV�

,1',&$7,216�$1'�86$*(

&HWURWLGH� �FHWURUHOL[�DFHWDWH�IRU�LQMHFWLRQ��LV�LQGLFDWHG�IRU�WKH�LQKLELWLRQ�RI�SUHPDWXUH�/+�VXUJHV�

LQ�ZRPHQ�XQGHUJRLQJ�FRQWUROOHG�RYDULDQ�VWLPXODWLRQ�

&2175$,1',&$7,216

&HWURWLGH� �FHWURUHOL[�DFHWDWH�IRU�LQMHFWLRQ��LV�FRQWUDLQGLFDWHG�XQGHU�WKH�IROORZLQJ�FRQGLWLRQV�

���+\SHUVHQVLWLYLW\�WR�FHWURUHOL[�DFHWDWH��H[WULQVLF�SHSWLGH�KRUPRQHV�RU�PDQQLWRO�

���.QRZQ�K\SHUVHQVLWLYLW\�WR�*Q5+�RU�DQ\�RWKHU�*Q5+�DQDORJV�

���.QRZQ�RU�VXVSHFWHG�SUHJQDQF\��DQG�ODFWDWLRQ��VHH�35(&$87,216��

���6HYHUH�UHQDO�LPSDLUPHQW

:$51,1*6



&HWURWLGH� �FHWURUHOL[ DFHWDWH�IRU�LQMHFWLRQ��VKRXOG�EH�SUHVFULEHG�E\�SK\VLFLDQV�ZKR�DUH�

H[SHULHQFHG�LQ�IHUWLOLW\�WUHDWPHQW��%HIRUH�VWDUWLQJ�WUHDWPHQW�ZLWK�&HWURWLGH���SUHJQDQF\�PXVW�EH�

H[FOXGHG��VHH�&2175$,1',&$7,216�DQG�35(&$87,216��

35(&$87,216

*HQHUDO

&DVHV�RI�K\SHUVHQVLWLYLW\�UHDFWLRQV��LQFOXGLQJ�DQDSK\ODFWRLG�UHDFWLRQV�ZLWK�WKH�ILUVW�GRVH��KDYH�

EHHQ�UHSRUWHG�GXULQJ�SRVW�PDUNHWLQJ�VXUYHLOODQFH��VHH�$'9(56(�5($&7,216���$�VHYHUH�

DQDSK\ODFWLF�UHDFWLRQ�DVVRFLDWHG�ZLWK�FRXJK��UDVK��DQG�K\SRWHQVLRQ��ZDV�REVHUYHG�LQ�RQH�

SDWLHQW DIWHU�VHYHQ�PRQWKV�RI�WUHDWPHQW�ZLWK�&HWURWLGH� ����PJ�GD\��LQ�D�VWXG\�IRU�DQ�LQGLFDWLRQ�

XQUHODWHG�WR�LQIHUWLOLW\�

6SHFLDO�FDUH�VKRXOG�EH�WDNHQ�LQ�ZRPHQ�ZLWK�VLJQV�DQG�V\PSWRPV�RI�DFWLYH�DOOHUJLF�FRQGLWLRQV�RU�

NQRZQ�KLVWRU\�RI�DOOHUJLF�SUHGLVSRVLWLRQ��7UHDWPHQW�ZLWK�&HWURWLGH� LV�QRW�DGYLVHG�LQ�ZRPHQ�ZLWK�

VHYHUH�DOOHUJLF�FRQGLWLRQV�

,QIRUPDWLRQ�IRU�3DWLHQWV

3ULRU�WR�WKHUDS\�ZLWK�&HWURWLGH� �FHWURUHOL[�DFHWDWH�IRU�LQMHFWLRQ���SDWLHQWV�VKRXOG�EH�LQIRUPHG�RI�

WKH�GXUDWLRQ�RI�WUHDWPHQW�DQG�PRQLWRULQJ�SURFHGXUHV�WKDW�ZLOO�EH�UHTXLUHG��7KH�ULVN�RI�SRVVLEOH�

DGYHUVH�UHDFWLRQV VKRXOG�EH�GLVFXVVHG��VHH�$'9(56( 5($&7,216���&HWURWLGH� VKRXOG�QRW�EH�

SUHVFULEHG�LI�D�SDWLHQW�LV�SUHJQDQW�

,I�&HWURWLGH� LV�SUHVFULEHG�WR�SDWLHQWV�IRU�VHOI�DGPLQLVWUDWLRQ��LQIRUPDWLRQ�IRU�SURSHU�XVH�LV�JLYHQ�

LQ�WKH�3DWLHQW�/HDIOHW��VHH�EHORZ��

/DERUDWRU\�7HVWV

$IWHU�WKH�H[FOXVLRQ�RI�SUHH[LVWLQJ�FRQGLWLRQV��HQ]\PH�HOHYDWLRQV��$/7��$67��**7��DONDOLQH�

SKRVSKDWDVH��ZHUH�IRXQG LQ������RI�SDWLHQWV�UHFHLYLQJ�&HWURWLGH� GXULQJ�FRQWUROOHG�RYDULDQ�

VWLPXODWLRQ��7KH�HOHYDWLRQV�UDQJHG�XS�WR�WKUHH�WLPHV�WKH�XSSHU�OLPLW�RI�QRUPDO��7KH�FOLQLFDO�

VLJQLILFDQFH�RI�WKHVH�ILQGLQJV�ZDV�QRW�GHWHUPLQHG�



'XULQJ�VWLPXODWLRQ�ZLWK�KXPDQ�PHQRSDXVDO�JRQDGRWURSLQ��&HWURWLGH� KDG�QR�QRWDEOH�HIIHFWV�RQ�

KRUPRQH�OHYHOV�DVLGH�IURP�LQKLELWLRQ�RI�/+�VXUJHV�

'UXJ�,QWHUDFWLRQV

1R�IRUPDO�GUXJ�LQWHUDFWLRQ�VWXGLHV�KDYH�EHHQ�SHUIRUPHG�ZLWK�&HWURWLGH��

&DUFLQRJHQHVLV��0XWDJHQHVLV��,PSDLUPHQW�RI�)HUWLOLW\

/RQJ�WHUP�FDUFLQRJHQLFLW\�VWXGLHV�LQ�DQLPDOV�KDYH�QRW�EHHQ�SHUIRUPHG�ZLWK�FHWURUHOL[�DFHWDWH��

&HWURUHOL[�DFHWDWH�ZDV�QRW�JHQRWR[LF�LQ�YLWUR��$PHV WHVW��+357�WHVW��FKURPRVRPH�DEHUUDWLRQ�

WHVW��RU�LQ�YLYR��FKURPRVRPH�DEHUUDWLRQ�WHVW��PRXVH�PLFURQXFOHXV�WHVW�� &HWURUHOL[�DFHWDWH�

LQGXFHG�SRO\SORLG\�LQ�&+/�&KLQHVH�KDPVWHU�OXQJ�ILEUREODVWV��EXW�QRW�LQ�9���&KLQHVH�KDPVWHU�

OXQJ�ILEUREODVWV��FXOWXUHG�SHULSKHUDO�KXPDQ�O\PSKRF\WHV�RU�LQ�DQ�LQ�YLWUR�PLFURQXFOHXV�WHVW�LQ�WKH�

&+/�FHOO�OLQH��7UHDWPHQW�ZLWK������PJ�NJ�FHWURUHOL[�DFHWDWH�IRU���ZHHNV�UHVXOWHG�LQ�FRPSOHWH�

LQIHUWLOLW\�LQ�IHPDOH�UDWV�ZKLFK�ZDV�UHYHUVHG���ZHHNV�DIWHU�FHVVDWLRQ�RI�WUHDWPHQW�

3UHJQDQF\��VHH�&2175$,1',&$7,216�

&HWURWLGH� LV�FRQWUDLQGLFDWHG�LQ�SUHJQDQW�ZRPHQ�

:KHQ�DGPLQLVWHUHG�WR�UDWV�IRU�WKH�ILUVW�VHYHQ�GD\V�RI�SUHJQDQF\��FHWURUHOL[�DFHWDWH�GLG�QRW�DIIHFW�

WKH�GHYHORSPHQW�RI�WKH�LPSODQWHG�FRQFHSWXV�DW�GRVHV�XS�WR����ȝJ�NJ��DSSUR[LPDWHO\���WLPHV�WKH�

UHFRPPHQGHG�KXPDQ�WKHUDSHXWLF�GRVH�EDVHG�RQ�ERG\�VXUIDFH�DUHD�� +RZHYHU��D�GRVH�RI�����

ȝJ�NJ��DSSUR[LPDWHO\���WLPHV�WKH�KXPDQ�GRVH��UHVXOWHG�LQ�D�UHVRUSWLRQ�UDWH�DQG�D�

SRVWLPSODQWDWLRQ�ORVV�RI�������:KHQ�DGPLQLVWHUHG�IURP�GD\���WR�QHDU�WHUP�WR�SUHJQDQW�UDWV�DQG�

UDEELWV��YHU\�HDUO\�UHVRUSWLRQV�DQG�WRWDO�LPSODQWDWLRQ�ORVVHV�ZHUH�VHHQ�LQ�UDWV�DW�GRVHV�IURP�����

ȝJ�NJ������WLPHV�WKH�KXPDQ�GRVH��DQG�LQ�UDEELWV�DW�GRVHV�IURP�����ȝJ�NJ������WLPHV�WKH�KXPDQ�

GRVH���,Q�DQLPDOV�WKDW�PDLQWDLQHG�WKHLU�SUHJQDQF\��WKHUH�ZDV�QR�LQFUHDVH�LQ�WKH�LQFLGHQFH�RI�

IHWDO�DEQRUPDOLWLHV�



7KH�IHWDO�UHVRUSWLRQ�REVHUYHG�LQ�DQLPDOV�LV�D�ORJLFDO�FRQVHTXHQFH�RI�WKH�DOWHUDWLRQ�LQ�KRUPRQDO�

OHYHOV�HIIHFWHG�E\�WKH�DQWLJRQDGRWURSKLF�SURSHUWLHV�RI�&HWURWLGH���ZKLFK�FRXOG�UHVXOW�LQ�IHWDO�ORVV�

LQ�KXPDQV�DV�ZHOO��7KHUHIRUH��WKLV�GUXJ�VKRXOG�QRW EH�XVHG�LQ�SUHJQDQW�ZRPHQ�

1XUVLQJ�0RWKHUV

,W�LV�QRW�NQRZQ�ZKHWKHU�&HWURWLGH� LV�H[FUHWHG�LQ�KXPDQ�PLON��%HFDXVH�PDQ\�GUXJV�DUH�H[FUHWHG�

LQ�KXPDQ�PLON��DQG�EHFDXVH�WKH�HIIHFWV�RI�&HWURWLGH� RQ�ODFWDWLRQ�DQG�RU�WKH�EUHDVW�IHG�FKLOG�

KDYH�QRW�EHHQ�GHWHUPLQHG��&HWURWLGH� VKRXOG�QRW�EH�XVHG�E\�QXUVLQJ�PRWKHUV�

*HULDWULF�8VH

&HWURWLGH� LV�QRW�LQWHQGHG�WR�EH�XVHG�LQ�VXEMHFWV�DJHG����DQG�RYHU�

$'9(56(�5($&7,216

7KH�VDIHW\�RI�&HWURWLGH� �FHWURUHOL[�DFHWDWH�IRU�LQMHFWLRQ��LQ�����SDWLHQWV�XQGHUJRLQJ�FRQWUROOHG�

RYDULDQ�VWLPXODWLRQ�LQ�FOLQLFDO�VWXGLHV��ZDV�HYDOXDWHG��:RPHQ�ZHUH�EHWZHHQ����DQG����\HDUV�RI�

DJH��PHDQ�������������RI�WKHP�ZHUH�&DXFDVLDQ��&HWURWLGH� ZDV�JLYHQ�LQ�GRVHV�UDQJLQJ�IURP�

����PJ�WR���PJ�DV�HLWKHU�D�VLQJOH�RU�PXOWLSOH�GRVH�

7DEOH���VKRZV�V\VWHPLF�DGYHUVH�HYHQWV��UHSRUWHG�LQ�FOLQLFDO�VWXGLHV�ZLWKRXW�UHJDUG�WR�FDXVDOLW\��

IURP�WKH�EHJLQQLQJ�RI�&HWURWLGH� WUHDWPHQW�XQWLO�FRQILUPDWLRQ�RI�SUHJQDQF\�E\�XOWUDVRXQG�DW�DQ�

LQFLGHQFH������LQ�&HWURWLGH� WUHDWHG�VXEMHFWV�XQGHUJRLQJ�&26�

7DEOH����$GYHUVH�(YHQWV�LQ����
�:+2�SUHIHUUHG�WHUP�

&HWURWLGH��1 ���
���Q�

2YDULDQ�+\SHUVWLPXODWLRQ�6\QGURPH ��������

1DXVHD� ��������
+HDGDFKH ��������

 ,QWHQVLW\�PRGHUDWH�RU�VHYHUH��RU�:+2�*UDGH�,,�RU�,,,��UHVSHFWLYHO\

/RFDO�VLWH�UHDFWLRQV��H�J��UHGQHVV��HU\WKHPD��EUXLVLQJ��LWFKLQJ��VZHOOLQJ��DQG�SUXULWXV��ZHUH�

UHSRUWHG��8VXDOO\��WKH\�ZHUH�RI�D�WUDQVLHQW�QDWXUH��PLOG�LQWHQVLW\�DQG�VKRUW�GXUDWLRQ��'XULQJ�SRVW�

PDUNHWLQJ�VXUYHLOODQFH��FDVHV�RI�PLOG�WR�PRGHUDWH�2YDULDQ�+\SHUVWLPXODWLRQ�V\QGURPH�DQG�



LQIUHTXHQW�FDVHV�RI�K\SHUVHQVLWLYLW\�UHDFWLRQV�LQFOXGLQJ�DQDSK\ODFWRLG�UHDFWLRQV�KDYH�EHHQ�

UHSRUWHG�

7ZR�VWLOOELUWKV�ZHUH�UHSRUWHG�LQ�3KDVH���VWXGLHV�RI�&HWURWLGH��

&RQJHQLWDO�$QRPDOLHV

&OLQLFDO�IROORZ�XS�VWXGLHV�RI�����QHZERUQV�RI�ZRPHQ�DGPLQLVWHUHG�&HWURWLGH� ZHUH�UHYLHZHG��

2QH�LQIDQW�RI�D�VHW�RI�WZLQ�QHRQDWHV�ZDV�IRXQG�WR�KDYH�DQHQFHSKDO\�DW�ELUWK�DQG�GLHG�DIWHU�IRXU�

GD\V��7KH�RWKHU�WZLQ�ZDV�QRUPDO��'HYHORSPHQWDO�ILQGLQJV�IURP�RQJRLQJ��EDE\�IROORZ�XS�LQFOXGHG�

D�FKLOG�ZLWK�D�YHQWULFXODU�VHSWDO�GHIHFW�DQG�DQRWKHU�FKLOG�ZLWK�ELODWHUDO FRQJHQLWDO�JODXFRPD�

)RXU�SUHJQDQFLHV�WKDW�UHVXOWHG�LQ�WKHUDSHXWLF�DERUWLRQ�LQ�3KDVH���DQG�3KDVH���FRQWUROOHG�

RYDULDQ�VWLPXODWLRQ�VWXGLHV�KDG�PDMRU�DQRPDOLHV��GLDSKUDJPDWLF�KHUQLD��WULVRP\�����.OLQHIHOWHU�

V\QGURPH��SRO\PDOIRUPDWLRQ��DQG�WULVRP\������,Q�WKUHH�RI�WKHVH�IRXU�FDVHV��LQWUDF\WRSODVPLF�

VSHUP�LQMHFWLRQ��,&6,��ZDV�WKH�IHUWLOL]DWLRQ�PHWKRG�HPSOR\HG��LQ�WKH�IRXUWK�FDVH��LQ�YLWUR�

IHUWLOL]DWLRQ��,9)��ZDV�WKH�PHWKRG�HPSOR\HG�

7KH�PLQRU�FRQJHQLWDO�DQRPDOLHV�UHSRUWHG�LQFOXGH��VXSHUQXPHUDU\�QLSSOH��ELODWHUDO�VWUDELVPXV��

LPSHUIRUDWH�K\PHQ��FRQJHQLWDO�QHYL��KHPDQJLRPDWD��DQG�47�V\QGURPH�

7KH�FDXVDO�UHODWLRQVKLS�EHWZHHQ�WKH�UHSRUWHG�DQRPDOLHV�DQG�&HWURWLGH� LV�XQNQRZQ��0XOWLSOH�

IDFWRUV��JHQHWLF�DQG�RWKHUV��LQFOXGLQJ��EXW�QRW�OLPLWHG�WR�,&6,��,9)��JRQDGRWURSLQV��DQG�

SURJHVWHURQH��PDNH�FDXVDO�DWWULEXWLRQ�GLIILFXOW�WR�VWXG\�

29(5'26$*(

7KHUH�KDYH�EHHQ�QR�UHSRUWV�RI�RYHUGRVDJH�ZLWK�&HWURWLGH� �����PJ�RU���PJ�LQ�KXPDQV��6LQJOH�

GRVHV�XS�WR�����PJ�&HWURWLGH� KDYH�EHHQ�ZHOO�WROHUDWHG�LQ�SDWLHQWV�WUHDWHG�IRU�RWKHU�LQGLFDWLRQV�

ZLWKRXW�VLJQV�RI�RYHUGRVDJH�

'26$*(�$1'�$'0,1,675$7,21



2YDULDQ�VWLPXODWLRQ�WKHUDS\�ZLWK�JRQDGRWURSLQV��)6+��K0*��LV�VWDUWHG�RQ�F\FOH�'D\���RU����7KH�

GRVH�RI�JRQDGRWURSLQV�VKRXOG�EH�DGMXVWHG�DFFRUGLQJ�WR�LQGLYLGXDO�UHVSRQVH��&HWURWLGH�

�FHWURUHOL[�DFHWDWH�IRU�LQMHFWLRQ� �����PJ PD\�EH�DGPLQLVWHUHG�VXEFXWDQHRXVO\��RQFH�GDLO\��

GXULQJ�WKH�HDUO\� WR�PLG�IROOLFXODU�SKDVH�

&HWURWLGH� �����PJ�LV�DGPLQLVWHUHG�RQ�HLWKHU�VWLPXODWLRQ�GD\����PRUQLQJ�RU�HYHQLQJ��RU�GD\���

�PRUQLQJ��DQG�FRQWLQXHG�GDLO\�XQWLO�WKH�GD\�RI�K&*�DGPLQLVWUDWLRQ�

:KHQ�DVVHVVPHQW�E\�XOWUDVRXQG�VKRZV�D�VXIILFLHQW�QXPEHU�RI�IROOLFOHV�RI�DGHTXDWH�VL]H��K&*�LV�

DGPLQLVWHUHG�WR�LQGXFH�RYXODWLRQ�DQG�ILQDO�PDWXUDWLRQ�RI�WKH�RRF\WHV� 1R�K&*�VKRXOG�EH�

DGPLQLVWHUHG�LI�WKH�RYDULHV�VKRZ�DQ�H[FHVVLYH�UHVSRQVH�WR WKH�WUHDWPHQW�ZLWK�JRQDGRWURSLQV�WR�

UHGXFH�WKH�FKDQFH�RI�GHYHORSLQJ�RYDULDQ K\SHUVWLPXODWLRQ�V\QGURPH��2+66��

$GPLQLVWUDWLRQ

&HWURWLGH� �����PJ�FDQ�EH�DGPLQLVWHUHG�E\�WKH�SDWLHQW�KHUVHOI�DIWHU DSSURSULDWH�LQVWUXFWLRQV�E\�

KHU�GRFWRU�

'LUHFWLRQV�IRU�XVLQJ�&HWURWLGH� �����PJ�ZLWK�WKH�HQFORVHG�QHHGOHV DQG�SUH�ILOOHG�V\ULQJH�

�� :DVK�KDQGV�WKRURXJKO\�ZLWK�VRDS�DQG�ZDWHU�

�� )OLS�RII�WKH�SODVWLF�FRYHU�RI�WKH�YLDO�DQG�ZLSH�WKH�DOXPLQXP�ULQJ�DQG�WKH�UXEEHU VWRSSHU�

ZLWK�DQ�DOFRKRO�VZDE�

�� 7ZLVW�WKH�LQMHFWLRQ�QHHGOH�ZLWK�WKH�\HOORZ�PDUN�����JDXJH��RQ�WKH�SUH�ILOOHG V\ULQJH�

�� 3XVK�WKH�QHHGOH�WKURXJK�WKH�FHQWHU�RI�WKH�UXEEHU�VWRSSHU�RI�WKH�YLDO�DQG VORZO\ LQMHFW�WKH�

VROYHQW�LQWR�WKH�YLDO�

�� /HDYLQJ�WKH�V\ULQJH�LQ�WKH�YLDO��JHQWO\�VZLUO�WKH�YLDO�XQWLO�WKH�VROXWLRQ�LV�FOHDU DQG�ZLWKRXW�

UHVLGXHV��$YRLG�IRUPLQJ�EXEEOHV�

�� 'UDZ�WKH�WRWDO�FRQWHQWV�RI�WKH�YLDO�LQWR�WKH�V\ULQJH��,I�QHFHVVDU\��LQYHUW�WKH YLDO�DQG�SXOO�

EDFN�WKH�QHHGOH�DV�IDU�DV�QHHGHG�WR�ZLWKGUDZ�WKH�HQWLUH�FRQWHQWV RI�WKH�YLDO�

�� 5HSODFH�WKH�QHHGOH�ZLWK�WKH�\HOORZ�PDUN�E\�WKH�LQMHFWLRQ�QHHGOH�ZLWK�WKH�JUH\ PDUN�����

JDXJH��

�� ,QYHUW�WKH�V\ULQJH�DQG�SXVK�WKH�SOXQJHU�XQWLO�DOO�DLU�EXEEOHV�KDYH�EHHQ H[SHOOHG�



�� &KRRVH�DQ�LQMHFWLRQ�VLWH�LQ�WKH�ORZHU�DEGRPLQDO�DUHD��SUHIHUDEO\�DURXQG��EXW VWD\LQJ�DW�

OHDVW�RQH�LQFK�DZD\�IURP�WKH�QDYHO��&KRRVH�D�GLIIHUHQW�LQMHFWLRQ�VLWH�HDFK�GD\�WR�

PLQLPL]H�ORFDO LUULWDWLRQ��8VH�D VHFRQG�DOFRKRO�VZDE�WR�FOHDQ�WKH�VNLQ�DW�WKH�LQMHFWLRQ�VLWH

DQG�DOORZ�DOFRKRO�WR�GU\��*HQWO\�SLQFK�XS�WKH�VNLQ�VXUURXQGLQJ�WKH�VLWH�RI LQMHFWLRQ�

��� ,QMHFW�WKH�SUHVFULEHG�GRVH�DV�GLUHFWHG�E\�\RXU�GRFWRU��QXUVH�RU�SKDUPDFLVW�

��� 8VH�WKH�V\ULQJH�DQG�QHHGOHV�RQO\�RQFH��'LVSRVH�RI�WKH�V\ULQJH�DQG�QHHGOHV�SURSHUO\�

DIWHU�XVH��,I�DYDLODEOH��XVH�D�PHGLFDO�ZDVWH�FRQWDLQHU�IRU�GLVSRVDO�

+2:�6833/,('

&HWURWLGH� �FHWURUHOL[�DFHWDWH�IRU�LQMHFWLRQ�������PJ�LV�DYDLODEOH�LQ�D�FDUWRQ�RI�RQH�SDFNDJHG�WUD\�

�1'&���������������

(DFK�SDFNDJHG�WUD\�FRQWDLQV��RQH�JODVV�YLDO�FRQWDLQLQJ������� �����PJ�FHWURUHOL[�DFHWDWH�

�FRUUHVSRQGLQJ�WR������PJ�FHWURUHOL[���RQH�SUH�ILOOHG�JODVV�V\ULQJH�ZLWK���P/�RI�6WHULOH�:DWHU�IRU�

,QMHFWLRQ��863��S+�������RQH����JDXJH�QHHGOH��\HOORZ� DQG�RQH����JDXJH�QHHGOH��JUH\��

6WRUDJH

6WRUH�&HWURWLGH� �����PJ UHIULJHUDWHG������&��������)���6WRUH�WKH�SDFNDJHG�WUD\�LQ�WKH�RXWHU�

FDUWRQ LQ�RUGHU�WR�SURWHFW�IURP�OLJKW�

5[�RQO\

0DQXIDFWXUHG�IRU�

(0'�6HURQR��,QF��5RFNODQG��0$��������86$

0D\�����


