
(J\SWLDQ�'HUPDWRORJ\�2QOLQH�-RXUQDO���������������������������9RO����1R������'HFHPEHU������

� ������
KWWS���ZZZ�HGRM�RUJ�HJ�

�

�

�
)HQRILEUDWH�LQGXFHG�DFXWH�JHQHUDOL]HG�H[DQWKHPDWRXV�SXVWXORVLV��
3DXOR�0RUDLV��0'��$QD�0DUJDULGD�%DUURV��0'��$QD�3DXOD�&XQKD��0'�DQG�)LORPHQD�
$]HYHGR��0'�
'HSDUWPHQW�RI�'HUPDWRORJ\�DQG�9HQHUHRORJ\��+RVSLWDO�GH�6��-RmR��
)DFXOW\�RI�0HGLFLQH��3RUWR��3RUWXJDO�
�
&RUUHVSRQGLQJ�DXWKRU��
3DXOR�0RUDLV��0'�
'HSDUWPHQW�RI�'HUPDWRORJ\�DQG�9HQHUHRORJ\��
+RVSLWDO�GH�6��-RmR�
H�PDLO��SDXORPRUDLVFDUGRVR#JPDLO�FRP��
(J\SWLDQ�'HUPDWRORJ\�2QOLQH�-RXUQDO����������'HFHPEHU�������
�
$FFHSWHG�IRU�SXEOLFDWLRQ�LQ�1RYHPEHU���WK���������
�

�

$EVWUDFW�
$FXWH�JHQHUDOL]HG�H[DQWKHPDWRXV�SXVWXORVLV��$*(3��LV�DQ�XQFRPPRQ�DFXWH�SXVWXODU�

HUXSWLRQ�PRVW�RIWHQ�WULJJHUHG�E\�V\VWHPLF�GUXJV��:H�UHSRUW�D����\HDUV�ROG�IHPDOH�SDWLHQW�ZKR�
GHYHORSHG�$*(3�DIWHU�WKH�LQWDNH�RI�IHQRILEUDWH��7R�RXU�NQRZOHGJH��WKLV�LV�WKH�ILUVW�UHSRUW�RI�WKLV�
DVVRFLDWLRQ�LQ�PHGLFDO�OLWHUDWXUH��7KHUHIRUH��IHQRILEUDWH�VKRXOG�EH�DGGHG�WR�WKH�OLVW�RI�$*(3�
FDXVLQJ�DJHQWV��

,QWURGXFWLRQ�
,Q������%H\ORW�HW�DO��>�@�LQWURGXFHG�WKH�WHUP�SXVWXORVHV�H[DQWKHPiWLTXHV�DLJXsV�

JpQpUDOLVpHV���DFXWH�JHQHUDOL]HG�H[DQWKHPDWRXV�SXVWXORVLV�>$*(3@�LQ�(QJOLVK�PHGLFDO�
OLWHUDWXUH��WR�UHQDPH�WKH�FRQGLWLRQ�IRUPHUO\�WHUPHG�H[DQWKHPDWLF�SXVWXODU�SVRULDVLV�E\�%DNHU�
DQG�5\DQ�LQ������>�@��WR�GHVFULEH�D�VXEJURXS�RI�SDWLHQWV�ZLWK�SXVWXODU�SVRULDVLV�ZKR�KDG�D�YHU\�
DFXWH�SXVWXODU�HUXSWLRQ��GUXJ�LQWDNH�DQG�QR�KLVWRU\�RI�SVRULDVLV��

)HQRILEUDWH�LV�D�OLSLG�UHJXODWLQJ�DJHQW�RI�WKH�ILEUDWH�FODVV�DSSURYHG�DV�DQ�DGMXQFW�WR�GLHW�LQ�
WKH�WUHDWPHQW�RI�DGXOW�SDWLHQWV�ZLWK�SULPDU\�K\SHUFKROHVWHUROHPLD��PL[HG�G\VOLSLGHPLD�DQG�
K\SHUWULJO\FHULGHPLD�>�����@��5HFHQW�GDWD�DOVR�LQGLFDWH�LWV�XWLOLW\�IRU�RSWLPL]LQJ�UHGXFWLRQ�LQ�WKH�
ULVN�RI�FDUGLRYDVFXODU�GLVHDVH�LQ�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�DQG�PHWDEROLF�V\QGURPH��DV�ZHOO�
DV�GHOD\LQJ�WKH�SURJUHVVLRQ�RI�GLDEHWHV�UHODWHG�PLFURYDVFXODU�FRPSOLFDWLRQV��ZKHQ�FRPELQHG�
ZLWK�D�VWDWLQ�>�@��&XWDQHRXV�DGYHUVH�UHDFWLRQV��&$5��DWWULEXWHG�WR�IHQRILEUDWH�DUH�UDUH�DQG�
LQFOXGH�DFXWH�K\SHUVHQVLWLYLW\�UHDFWLRQV�VXFK�DV�VHYHUH�VNLQ�UDVKHV��XUWLFDULD��SKRWRVHQVLWLYLW\�
UHDFWLRQV��FRQWDFW�GHUPDWLWLV��6WHYHQV�-RKQVRQ�V\QGURPH��WR[LF�HSLGHUPDO�QHFURO\VLV��SUXULWXV��
DORSHFLD��KHUSHV�]RVWHU��KHUSHV�VLPSOH[��DFQH��VZHDWLQJ��QDLO�GLVRUGHU�DQG�VNLQ�XOFHU�>�����@��
$*(3�KDG�QHYHU�EHHQ�DVVRFLDWHG�ZLWK�IHQRILEUDWH�WKHUDS\��
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&DVH�5HSRUW�
$����\HDU�ROG�ZRPDQ�ZLWK�DWULDO�ILEULOODWLRQ��DUWHULDO�K\SHUWHQVLRQ�DQG�GLDEHWHV�PHOOLWXV�

ZDV�WDNLQJ�DFHQRFRXPDURO��GRVH�EDVHG�RQ�,QWHUQDWLRQDO�1RUPDOL]HG�5DWLR��,15��YDOXHV���
GLJR[LQ�����PJ�GD\��DPORGLSLQH���PJ�GD\�DQG�URVLJOLWD]RQH�PHWIRUPLQ���PJ������PJ�RQFH�GD\�
IRU�VHYHUDO�\HDUV��7KUHH�ZHHNV�EHIRUH�DGPLVVLRQ�WKH�SDWLHQW�ZDV�GLDJQRVHG�ZLWK�
K\SHUWULJOLFHULGHPLD�DQG�ZDV�SUHVFULEHG�IHQRILEUDWH�����PJ�GD\��$IWHU���GD\V�RI�WUHDWPHQW��VKH�
GHYHORSHG�DQ�HU\WKHPDWRXV�SXVWXODU�HUXSWLRQ�RQ�LQIUDPDPPDU\�IROGV��D[LOODH��LQQHU�VXUIDFH�RI�
ERWK�DUPV�DQG�ODWHURWKRUDFLF�DUHDV�DVVRFLDWHG�ZLWK�VXEIHEULOH�WHPSHUDWXUHV��6KH�DWWHQGHG�KHU�
ORFDO�GRFWRU�DQG�ZDV�VXVSHFWHG�WR�KDYH�VFDUOHW�IHYHU��EHLQJ�PHGLFDWHG�ZLWK�LQWUDPXVFXODU�
SHQLFLOOLQ��%HFDXVH�QR�FOLQLFDO�LPSURYHPHQW�ZDV�DFKLHYHG�DQG�WKH�UDVK�FRQWLQXHG�WR�VSUHDG��VKH�
UHWXUQHG�WR�KHU�GRFWRU���GD\V�ODWHU�DQG�ZDV�DGYLVHG�WR�FHDVH�SHQLFLOOLQ��ZDV�PHGLFDWHG�ZLWK�
LQWUDYHQRXV�EROXV�RI�FRUWLFRVWHURLG�IRU�VXVSLFLRQ�RI�GUXJ�LQGXFHG�FXWDQHRXV�UHDFWLRQ��DQG�ZDV�
UHIHUUHG�IRU�D�GHUPDWRORJLFDO�RSLQLRQ�FRQFHUQLQJ�GLDJQRVLV�DQG�WUHDWPHQW��

2Q�SK\VLFDO�H[DPLQDWLRQ��ZH�REVHUYHG�ZLGHVSUHDG�HGHPDWRXV�HU\WKHPD�RYHU�WKH�WUXQN��
DUPV��EXWWRFNV��WKLJKV�DQG�LQWHUWULJLQRXV�DUHDV��DFFRPSDQLHG�E\�PDQ\�VPDOO��QRQIROOLFXODU��
VXSHUILFLDO�SXVWXOHV��2Q�WKH�QHFN��D[LOODH�DQG�LQIUDPDPPDU\�IROGV�FRQIOXHQFH�RI�SXVWXOHV�
SURGXFHG�ODNHV�RI�SXV��)LJ������7KH�PXFRXV�PHPEUDQHV��SDOPV��DQG�VROHV�ZHUH�XQDIIHFWHG��6KH�
ZDV�IHEULOH������ � &��DQG�UHIHUUHG�PDODLVH�DQG�DVWKHQLD��6KH�GHQLHG�SUHYLRXV�WKHUDS\�ZLWK�
IHQRILEUDWH�DQG�UHSRUWHG�QR�DGYHUVH�UHDFWLRQ�WR�RWKHU�GUXJV��3HUVRQDO�RU�IDPLO\�KLVWRU\�IRU�
SVRULDVLV�ZDV�QHJDWLYH��

�

�
)LJ����7\SLFDO�DSSHDUDQFH�RI�DFXWH�JHQHUDOL]HG�H[DQWKHPDWRXV�SXVWXORVLV�LQ�RXU�
SDWLHQW��GLVVHPLQDWHG�VPDOO�QRQ�IROOLFXODU�SXVWXOHV�RQ�HU\WKHPDWRXV�DQG�HGHPDWRXV�
VNLQ��,Q�VRPH�DUHDV��FRQIOXHQFH�RI�SXVWXOHV�SURGXFHG�ODNHV�RI�SXV��FORVH�XS����
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5RXWLQH�EORRG�WHVWV�UHYHDOHG�OHXNRF\WRVLV��������PP � ��QRUPDO�������������PP � ��ZLWK�
QHXWURSKLOLD��������PP � ��QRUPDO������������PP � ��DQG�UDLVHG�&�UHDFWLYH�SURWHLQ�������PJ�/��
QRUPDO�������PJ�/���7KH�UHPDLQLQJ�EORRG�SDQHO��XULQDO\VLV�DQG�FXOWXUHV�REWDLQHG�IURP�EORRG�
VDPSOHV�DQG�SXVWXODU�VZDEV�ZHUH�QRUPDO�RU�QHJDWLYH��

7KH�VNLQ�ELRSV\�VSHFLPHQ�GHPRQVWUDWHG�QRQ�IROOLFXODU�LQWUD��DQG�VXEFRUQHDO�SXVWXOHV�
FRQWDLQLQJ�QHXWURSKLOV��VSRQJLRVLV��PLOG�HGHPD�RI�WKH�SDSLOODU\�GHUPLV�DQG�SHULYDVFXODU�
LQIODPPDWRU\�LQILOWUDWH�PDLQO\�FRPSRVHG�RI�QHXWURSKLOV�DQG�HRVLQRSKLOV��)LJ������7KH�
KLVWRORJLFDO�ILQGLQJV�ZHUH�FRQVLVWHQW�ZLWK�WKH�FOLQLFDO�GLDJQRVLV�RI�$*(3��

�

�
)LJ����+LVWRSDWKRORJLFDO�H[DPLQDWLRQ�VKRZLQJ�VXEFRUQHDO�SXVWXOH�ZLWK�QHXWURSKLOV�
DQG�VSRQJLRVLV��+	(�VWDLQ����[��� �
0DQDJHPHQW�LQYROYHG�ZLWKGUDZDO�RI�IHQRILEUDWH��LQWURGXFWLRQ�RI�RUDO�SUHGQLVRORQH�����

PJ�GD\�ZLWK�D���ZHHNV�WDSHULQJ���EDWKLQJ�ZLWK�DQWLVHSWLF�VROXWLRQ��SRWDVVLXP�SHUPDQJDQDWH��
DQG�HPROOLHQWV��ZKLFK�UHVXOWHG�LQ�UHVROXWLRQ�RI�WKH�H[DQWKHPD�ZLWKLQ���ZHHN��IROORZHG�E\�WKLQ�
GHVTXDPDWLRQ��)RU�OLSLG�FRQWURO��WKH�SDWLHQW�ZDV�SUHVFULEHG�VLPYDVWDWLQ����PJ�GD\��

$ERXW���PRQWKV�DIWHU�WKH�UHVROXWLRQ�RI�WKH�GHUPDWRVLV��VNLQ�SDWFK�WHVWV�ZHUH�SHUIRUPHG�ZLWK�
WKH�3RUWXJXHVH�&RQWDFW�'HUPDWLWLV�*URXS�VWDQGDUG�VHULHV�DQG�IHQRILEUDWH�FDSVXOHV������PJ��DW����
��DQG�����LQ�SHWURODWXP��7KH�WHVWV�ZHUH�UHDG�DW����DQG���K�DQG�VFRUHG�DFFRUGLQJ�WR�WKH�
,QWHUQDWLRQDO�&RQWDFW�'HUPDWLWLV�5HVHDUFK�*URXS�JUDGLQJ�VFDOH��2QO\�SRVLWLYLW\�IRU�SRWDVVLXP�
GLFKURPDWH�����ZDV�GHWHFWHG��$IWHU�D���PRQWK�IROORZ�XS�SHULRG�WKHUH�ZDV�QR�UHFXUUHQFH�RI�WKH�
VNLQ�OHVLRQV��

'LVFXVVLRQ�
7KH�HVWLPDWHG�LQFLGHQFH�RI�$*(3�LV�DSSUR[LPDWHO\���WR���FDVHV�SHU�PLOOLRQ�SHU�\HDU�>���@��

0RUH�WKDQ�����RI�FDVHV�RI�$*(3�DUH�GUXJ�LQGXFHG��SDUWLFXODUO\�E\�DQWLELRWLFV�DQG�PDLQO\�EHWD�
ODFWDPV�DQG�PDFUROLGV�>���@��)HZ�FDVHV�DUH�UHODWHG�WR�RWKHU�FDXVDWLYH�IDFWRUV�VXFK�DV�YLUDO�
LQIHFWLRQV��PHUFXULDO�DQWLVHSWLFV��WRSLFDO�DJHQWV��SQHXPRFRFFDO�YDFFLQH��KHUEDO�PHGLFDWLRQV��
IRRGV��XOWUDYLROHW�OLJKW�H[SRVXUH�DQG�VSLGHU�ELWH�>���@��%HUQDUG�HW�DO��>�@�GHPRQVWUDWHG�D�KLJK�
IUHTXHQF\�RI�+/$�%�����'5���DQG��'4��LQ�SDWLHQWV�ZLWK�$*(3��7KH�LQWHUYDO�EHWZHHQ�WKH�
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DGPLQLVWUDWLRQ�RI�WKH�GUXJ�DQG�WKH�RQVHW�RI�WKH�HUXSWLRQ�LV�XVXDOO\���RU���GD\V�IRU�DQWLELRWLFV�DQG�
ORQJHU�������GD\V��IRU�GUXJV�RWKHU�WKDQ�DQWLELRWLFV��2XU�SDWLHQW�VWDUWHG�IHQRILEUDWH���GD\V�EHIRUH�
WKH�HUXSWLRQ��

7KH�GLDJQRVWLF�FULWHULD�RI�$*(3��LQLWLDOO\�SURSRVHG�E\�5RXMHDX�HW�DO�>�@�LQFOXGH���L��
QXPHURXV��VPDOO��QRQ�IROOLFXODU�DQG�VWHULOH�SXVWXOHV�DULVLQJ�RQ�D�ZLGHVSUHDG�HGHPDWRXV�
HU\WKHPD��ZLWK�EXUQLQJ�DQG�RU�LWFKLQJ���LL��IHYHU�H[FHHGLQJ��� � &���LLL��KLVWRSDWKRORJLF�ILQGLQJV�
RI�VXEFRUQHDO�DQG��VRPHWLPHV�LQWUDHSLWKHOLDO�VSRQJLIRUP�SXVWXOHV���LY��EORRG�QHXWURSKLO�FRXQW�
DERYH������PP � ��DQG��Y��DFXWH�FRXUVH�ZLWK�VSRQWDQHRXV�UHVROXWLRQ�RI�WKH�SXVWXODU�HUXSWLRQ�LQ�
OHVV�WKDQ����GD\V��IROORZHG�E\�D�FKDUDFWHULVWLF�SRVWSXVWXODU�SLQ�SRLQW�GHVTXDPDWLRQ��5HFHQWO\��D�
YDOLGDWLRQ�VFRUH�EDVHG�RQ�PRUSKRORJLF�DQG�KLVWRORJLF�FULWHULD��DQG�GLVHDVH�FRXUVH�ZDV�HODERUDWHG�
E\�WKH�(XUR6&$5�VWXG\�JURXS�>�@��2XU�SDWLHQW�KDG�D�FODVVLF�GUXJ�LQGXFHG�$*(3�ZLWK�W\SLFDO�
PRUSKRORJ\��FRXUVH�DQG�KLVWRORJ\��IXOILOOLQJ�WKH�GLDJQRVWLF�FULWHULD�HVWDEOLVKHG�E\�5RXMHDX�HW�DO��
>�@��%HVLGHV��DFFRUGLQJ�WR�WKH�FULWHULD�RI�WKH�(XUR6&$5�VWXG\�JURXS��IHQRILEUDWH�LQGXFHG�$*(3�
ZDV�FRQVLGHUHG�D�GHILQLWH�GLDJQRVLV�����SRLQWV��UDQJH�IRU�GHILQLWH�$*(3���������

/\PSKRF\WH�WUDQVIRUPDWLRQ�WHVWV�DQG�VNLQ�SDWFK�WHVWV��637��FDQ�EH�XVHIXO�IRU�GLDJQRVWLF�
FRQILUPDWLRQ��DQG�SRVLWLYH�UHVXOWV�VXJJHVW�LQYROYHPHQW�RI�7�FHOOV�LQ�$*(3�>��@��7KH�SHUFHQWDJH�
RI�SRVLWLYH�637�WR�WKH�FXOSULW�GUXJV�LV�IUHTXHQWO\�KLJK��XS�WR������LQ�SDWLHQWV�ZLWK�$*(3��
SDUWLFXODUO\�IRU�DQWLELRWLFV�>��@��+RZHYHU��QHJDWLYH�WHVWV�GR�QRW�H[FOXGH�WKLV�GLDJQRVLV��

(DUO\�GLDJQRVLV�RI�$*(3�DQG�WKH�GLIIHUHQWLDWLRQ�IURP�RWKHU�GHUPDWRVHV��VXFK�DV�
JHQHUDOL]HG�SXVWXODU�SVRULDVLV��YRQ�=XPEXVFK�W\SH���VXEFRUQHDO�SXVWXODU�GHUPDWRVLV��6QHGGRQ�
:LONLQVRQ�GLVHDVH���K\SHUVHQVLWLYLW\�V\QGURPH�ZLWK�SXVWXODWLRQ��SXVWXODU�YDVFXOLWLV�RU�HYHQ�WR[LF�
HSLGHUPDO�QHFURO\VLV�>���@��DUH�LPSRUWDQW�WR�DYRLG�XQQHFHVVDU\�DQG�SRWHQWLDOO\�GDQJHURXV�GUXJ�
WKHUDS\��$GGLWLRQDOO\��DV�RFFXUUHG�LQ�RXU�SDWLHQW��WKH�FRPELQDWLRQ�RI�IHYHU��OHXFRF\WRVLV�DQG�
SXVWXOHV�LV�RIWHQ�PLVGLDJQRVHG�DV�DFXWH�LQIHFWLRXV�GLVHDVH�OHDGLQJ�WR�XQQHFHVVDU\�DGPLQLVWUDWLRQ�
RI�DQWLELRWLFV��

7KH�ZLWKGUDZDO�RI�WKH�UHVSRQVLEOH�GUXJ�LV�WKH�PDLQ�WUHDWPHQW�IRU�$*(3��LQ�FRPELQDWLRQ�
ZLWK�WRSLFDO�FRUWLFRVWHURLGV�DQG�DQWLS\UHWLFV�>���@��%HFDXVH�OLSLG�ORZHULQJ�LV�HIIHFWLYH�IRU�
SULPDU\�DQG�VHFRQGDU\�SUHYHQWLRQ�RI�FDUGLDF�HYHQWV��RQH�PLJKW�H[SHFW�DQ�LQFUHDVH�LQ�WKH�XVH�RI�
WKH�YDULRXV�OLSLG�ORZHULQJ�DJHQWV�LQFOXGLQJ�IHQRILEUDWH�DQG��DV�D�UHVXOW��WKH�DVVRFLDWHG�&$5��

7R�RXU�EHVW�NQRZOHGJH�WKHUH�DUH�QR�SUHYLRXV�UHSRUWV�LQ�WKH�LQWHUQDWLRQDO�PHGLFDO�OLWHUDWXUH�
RI�$*(3�LQGXFHG�E\�WKH�LQJHVWLRQ�RI�IHQRILEUDWH��7KHUHIRUH��WKLV�GUXJ�VKRXOG�EH�DGGHG�WR�WKH�OLVW�
RI�SRWHQWLDO�FDXVHV�RI�$*(3��

5HIHUHQFHV�
�
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GH���FDV��$QQ�'HUPDWRO�9HQHUHRO���������������������30,'����������
�
���%DNHU�+��5\DQ�7-��*HQHUDOL]HG�SXVWXODU�SVRULDVLV��$�FOLQLFDO�DQG�HSLGHPLRORJLFDO�VWXG\�RI�
����FDVHV��%U�-�'HUPDWRO����������������������30,'����������
�
���8�6��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��'UXJV#)'$��)HQRILEUDWH��$YDLODEOH�DW��
KWWS���ZZZ�DFFHVVGDWD�IGD�JRY�VFULSWV�FGHU�GUXJVDWIGD�LQGH[�FIP��$FFHVVHG�$XJXVW�����������
�
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���=DPERQ�$��&XVL�.��7KH�UROH�RI�IHQRILEUDWH�LQ�FOLQLFDO�SUDFWLFH��'LDE�9DVF�'LV�5HV����������
6XSSO����6��������30,'�����������
�
���%DOIRXU�-$��0F7DYLVK�'��+HHO�5&��)HQRILEUDWH��$�UHYLHZ�RI�LWV�SKDUPDFRG\QDPLF�DQG�
SKDUPDFRNLQHWLF�SURSHUWLHV�DQG�WKHUDSHXWLF�XVH�LQ�G\VOLSLGDHPLD��'UXJV�������������������������
30,'����������
�
���5REHUWV�:&��6DIHW\�RI�IHQRILEUDWH��86�DQG�ZRUOGZLGH�H[SHULHQFH��&DUGLRORJ\���������������
����������30,'����������
�
���6LGRURII�$��+DOHY\�6��%DYLQFN�-1%��9DLOODQW�/��5RXMHDX�-�&��$FXWH�JHQHUDOL]HG�
H[DQWKHPDWRXV�SXVWXORVLV��$*(3���D�FOLQLFDO�UHDFWLRQ�SDWWHUQ��-�&XWDQ�3DWKRO�����������������
�����30,'�����������
�
���5RXMHDX�-&��%LRXODF�6DJH�3��%RXUVHDX�&�HW�DO��$FXWH�JHQHUDOL]HG�H[DQWKHPDWRXV�SXVWXORVLV��
$QDO\VLV�RI����FDVHV��$UFK�'HUPDWRO����������������������������30,'����������
�
���%HUQDUG�3��/L]HDX[�3DUQHL[�9��0LRVVHF�9�HW�DO��+/$�HW�SUHGLVSRVLWLRQ�JpQpWLTXH�GDQV�OHV�
SXVWXORVLV�H[DQWKpPDWLTXHV��3($*��HW�OHV�H[iQWKHPHV�PDFXOR�SDSXOHX[��(03���$QQ�'HUPDWRO�
9HQHUHRO�������������6�����
�
����%ULWVFKJL�0��3LFKOHU�:��$FXWH�JHQHUDOL]HG�H[DQWKHPDWRXV�SXVWXORVLV��D�FOXH�WR�QHXWURSKLO�
PHGLDWHG�LQIODPPDWRU\�SURFHVVHV�RUFKHVWUDWHG�E\�7�FHOOV��&XUU�2SLQ�$OOHUJ\�&OLQ�,PPXQRO��
����������������������30,'�����������
�
����:RONHQVWHLQ�3��&KRVLGRZ�2��)OHFKHW�0/�HW�DO��3DWFK�WHVWLQJ�LQ�VHYHUH�FXWDQHRXV�DGYHUVH�
GUXJ�UHDFWLRQV��LQFOXGLQJ�6WHYHQV�-RKQVRQ�V\QGURPH�DQG�WR[LF�HSLGHUPDO�QHFURO\VLV��&RQWDFW�
'HUPDWLWLV����������������������30,'�����������
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