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/DXULF�$FLG�&OLQLFDO�7ULDOV�)RU�3HRSOH�/LYLQJ�:LWK�+,9�$,'6
/DXULF�RUJ�LV�VHHNLQJ�D�VSRQVRU�IRU� D� 8�6�� VL[� PRQWK�� WKUHH�VLWH�� SURRI�RI�FRQFHSW� WULDO� WKDW�WKH\� DUH� GHYHORSLQJ� EDVHG� RQ�QHZO\� GHVLJQHG� ODXULF�FDSULF�DFLG� SURWRFROV� IRU� +,9�$,'6��$������� DQG� 0RWKHU�,QIDQW�+,9�7UDQVPLVVLRQ��$��������
,Q�OLSLG�FRDWHG�YLUXV��/&9��DQG�OLSLG� FRDWHG� EDFWHULXP� �/&%��UHVHDUFK�� D� SURRI�RI�FRQFHSW�FOLQLFDO� WULDO� LV� DQ� RUJDQL]HG�VWXG\�FRQGXFWHG�RQ�SHRSOH�ZLWK�VSHFLILF� /&9V� VXFK� DV� +,9� RU�/&%V� VXFK� DV� OLVWHULD�PRQRF\WRJHQHV��7KH�WULDO�VHHNV�WR� DQVZHU� VSHFLILF� TXHVWLRQV�DERXW�QHZ�WUHDWPHQWV�DQG�QHZ�ZD\V�RI�XVLQJ� WUHDWPHQWV��7KH�SURRI�RI�FRQFHSW� FOLQLFDO�W U L D O � V W X G L H V�PRQRJO\FHULGHV� DQG� PD\�DOVR� ORRN� DW� WKHP� DV�DGMXQFW� WR� H[LVWLQJ� GUXJV�DOUHDG\� XVHG� IRU� WKH�WUHDWPHQW� RI� /&9V� DQG�/&%V��7KH�WULDO�DOVR�ORRNV�DW�KRZ�FKDQJHV�LQ�GLHWDU\�LQWDNH� RI� PRQRJO\FHULGHV�FDQ� KHOS� SDWLHQWV� SUHYHQW�/&9V� DQG� /&%V� IURP�RFFXUULQJ��
/DXULF�RUJ� KDV� D� 3URRI�RI�&RQFHSW� 7ULDO� 3UHOLPLQDU\�%XGJHW� &RVW� )RUP� RQ� LWV� ZHE�VLWH�IRU�LQVWLWXWLRQV�WR�ILOO�RXW�LI�WKH\� DUH� LQWHUHVWHG� LQ�SDUWLFLSDWLQJ�DQG�ZRXOG�OLNH�WR�EH� FRQVLGHUHG� DV� D� SRVVLEOH�VLWH�� 7KH� SURSRVHG� +,9�$,'6��$�������3URRI�RI�&RQFHSW�7ULDO�

ZLOO� XVH� SKDUPDFRORJLFDOO\�QDLYH� SDUWLFLSDQWV� DQG� WKRVH�LQGLYLGXDOV� ZKRP� KDYH� IDLOHG�WUHDWPHQW�� 7KH� VL[�PRQWK�VWXG\�ZLOO�WHVW�WKH�XVH�RI�ODXULF�I D W V � LQ � WKH � G LH W � DV�SK\VLRORJLFDOO\�IXQFWLRQDO�IRRGV�WR� ORZHU� YLUDO� ORDG� DQG� 3���DQWLJHQ� LQ� +,9�LQIHFWHG�LQGLYLGXDOV� DQG� WR� UDLVH� &'��7�FHOOV� DQG�RU� &'��&'�� 7�FHOO�UDWLRV�� 7KH� VWXG\� ZLOO� DOVR�GHWHUPLQH� VXEMHFWLYH� VHQVH� RI�ZHOO�EHLQJ� 3DUWLFLSDQWV� PXVW�EH� +,9�SRVLWLYH� ZLWK� DQ�HOHYDWHG� YLUDO� ORDG� WKDW� LV�VXIILFLHQWO\� HOHYDWHG� VR� WKDW� D�PHDVXUH� RI� UHGXFWLRQ� FRXOG� EH�GHWHUPLQHG��7KH\�PXVW�KDYH�D�ORZ�&'��7�FHOO� FRXQW� RU� D� ORZ�&'��&'�� YDOXH�� +,9�SRVLWLYH�LQGLYLGXDOV� RQ� PDQ\� GUXJV�LQFOXGLQJ� SURWHDVH� LQKLELWRUV�DQG� ZKRVH�YLUDO� ORDGV�KDYH� EHHQ�UHGXFHG� WR� D�OHYHO� WKDW� LV�Q R W�PH D V X U D E O H�DUH� H[FOXGHG�IURP� WKH� VWXG\��$ I W H U W K H�GHWHUPLQDWLRQ�RI� ODERUDWRU\�Y D O X H V ��SDUW LF LSDQWV�ZLOO� UHFHLYH� D�VXSSO\� RI� ODXULF� IDWV� SUHYLRXVO\�GHWHUPLQHG� WR� FRQWDLQ� VXIILFLHQW�DPRXQWV�RI�ODXULF�DQG�FDSULF�DFLG�WR� SURYLGH� ������ JUDPV� DQG� ����JUDPV� SHU� SHUVRQ� SHU� GD\��UHVSHFWLYHO\�
�&RQWLQXHG�RQ�SDJH���

7KH� WULDO� VHHNV� WR� DQVZHU�VSHFLILF� TXHVWLRQV� DERXW�QHZ� WUHDWPHQWV� DQG� QHZ�ZD\V�RI�XVLQJ�WUHDWPHQWV��
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�&RQWLQXHG�IURP�SDJH���)RU� PRUH� LQIRUPDWLRQ� RQ� WKH�3URRI�RI�&RQFHSW�7ULDO�DQG� ODXULF�DFLG�YLVLW��KWWS���ZZZ�ODXULF�RUJ�!�6RXUFH� +,9�$,'6� &OLQLFDO�7ULDOV�� /DXULF�RUJ�+RPHSDJH�� %HWKHVGD��0'�� &HQWHU� )RU�5HVHDUFK� 2Q� /DXULF�2LOV��,QF��:::��KWWS���Z ZZ � O D X U L F � R U J ���DFFHVVHG���-XQH ������+$$57�$QG�$QHPLD5LFKDUG� 6HPED� DQG� FROOHDJXHV�UHFHQWO\�FRQGXFWHG�D�ORQJLWXGLQDO�V WXG\ � R I � +,9� LQIHF WHG�LQWUDYHQRXV� GUXJ� XVHUV� �,9'8V��LQ� %DOWLPRUH�� 0DU\ODQG� WR�H[DPLQH� WKH� SRWHQWLDO� LPSDFW� RI�KLJKO\� DFWLYH� DQWLUHWURYLUDO�WKHUDS\� �+$$57�� RQ� DQHPLD��3UHYLRXV�VWXGLHV�KDYH�VKRZQ�WKDW���� WR� ���SHUFHQW� RI�+,9�LQIHFWHG�GUXJ�XVHUV�PD\�KDYH�DQHPLD��$�YDULHW\� RI� HWLRORJLF� IDFWRUV� DUHLPSOLFDWHG� LQ� DQHPLD� LQFOXGLQJ�DQW L U H W URY L UD O � WKHUDS\��PLFURQXWULHQW� GHILFLHQFLHV��DQHPLD� RI� FKURQLF� GLVHDVHV�� HWF��6HPED� DQG� FROOHDJXHV� WKRXJKW�WKDW�+$$57�PLJKW�HLWKHU�ZRUVHQ�DQHPLD�� WKURXJK� LQFUHDVHG� ERQH�PDUURZ� WR[LFLW\�� RU� LPSURYH� LW�WKURXJK� SRWHQWLDO PHFKDQLVPV��VXFK� DV� WKH� LPSURYHPHQW� LQ�PLFURQXWULHQW�VWDWXV�RU�UHGXFWLRQ�RI� RSSRUWXQLVWLF� LQIHFWLRQV� �2,V��DQG�DVVRFLDWHG�DQHPLD�RI�FKURQLF�GLVHDVH��,QYHVWLJDWRUV� HQUROOHG� ����VXEMHFWV� ZKR� UHFHLYHG� +$$57�DQG�����FRQWURO�VXEMHFWV�ZKR�GLG�QRW� UHFHLYH� DQWLUHWURYLUDO�PHGLFDWLRQV�� 3DUWLFLSDQWV� KDG� D�&'��� O\PSKRF\WH� FRXQW� RI� OHVV�

WKDQ� ���� FHOOV�O� LQ� ������+HPRJORELQ�� PHDVXUHG� DW�EDVHOLQH� DQG� DW� WZR� VXEVHTXHQW�YLVLWV�� ZDV� ORZ� LQ� ���� RI� WKH�SDUWLFLSDQWV� DW� EDVHOLQH��3DUWLFLSDQWV�QRW� UHFHLYLQJ�+$$57� KDG� D�PHDQ�GHFUHDVH�LQ� KHPRJORELQ�RI�����������J�/��S� �������� DQG�DQ� LQFUHDVH� LQ�+,9� ORDG�� 2I� WKRVH� SDUWLFLSDQWV�RQ� +$$57�� WKHUH� ZDV� D� PHDQ�LQFUHDVH� LQ� KHPRJORELQ� RI� ���� ������ J�/� �S � ����� DORQJ� ZLWK� D�GHFUHDVH� LQ� SODVPD�+,9� ORDG� DW�WKH� RQH�\HDU� IROORZ�XS� YLVLW�� $Q�LPSURYHPHQW� LQ� DQHPLD� ZDV�HYLGHQW� HYHQ� DIWHU� DGMXVWLQJ� IRU�ERG\� PDVV� LQGH[�� 2,V�� DQG�JHQGHU�� ,GHQWLILHG� SRWHQWLDO�PHFKDQLVPV� WKDW� PD\� EH�LQYROYHG� LQFOXGH� D� UHGXFWLRQ� LQ�2,V� DQG� DQHPLD� RI� FKURQLF�GLVHDVH� DQG� DQ� LPSURYHPHQW� LQ�QXWULWLRQDO�VWDWXV�6RXUFH� 6HPED� 5'�� 6KDK� 1��9ODKRY� '�� ,PSURYHPHQW� RI�$QHPLD� $PRQJ� +,9�,QIHFWHG�,QMHFWLRQ� 'UXJ� 8VHUV� 5HFHLYLQJ�+LJKO\� $FWLYH� $QWLUHWURYLUDO�7KHUDS\�� -RXUQDO� RI� $FTXLUHG�,PPXQH� 'HILFLHQF\� 6\QGURPHV����������������������
&RPSOHWHG�&OLQLFDO�7ULDOV6WHUQ� DQG� FROOHDJXHV� LQ� 1HZ�<RUN�� 1<� UHFHQWO\� FRPSOHWHG� D����PRQWK�VWXG\�WKDW�EXLOGV�XSRQ�LQIRUPDWLRQ� SUHVHQWHG� LQ� WKH�1RY�'HF� ����� +,9� 5H6RXUFH�5HYLHZ�� 7KH� LQYHVWLJDWRUV�HQUROOHG� ����+,9�SRVLWLYH� SHRSOH�

ZLWK� HYLGHQFH� RI� FRJQLWLYH�LPSDLUPHQW� DQG� &'��� FRXQWV�EHORZ� ����PLFUR/�� 8VLQJ� WKH�$PHULFDQ�$FDGHP\�RI�1HXURORJ\�FULWHULD� IRU� SUREDEOH� +,9���DVVRFLDWHG� GHPHQWLD� FRPSOH[��+,9�'��� ��� SDUWLFLSDQWV�VXEVHTXHQWO\� PHW� FULWHULD� IRU�LQFLGHQW� +,9�'�� ,GHQWLILHG� HDUO\�ULVN� IDFWRUV� RI� +,9�'� LQFOXGHG�FRJQLWLYH�GHILFLWV��PLQRU�FRJQLWLYH�PRWRU� GLVRUGHU�� DQG� GHSUHVVLRQ��5HTXHVW� DUWLFOH� UHSULQWV� IURP<DDNRY� 6WHUQ�� 3K'�� 6HUJLHYVN\�&HQWHU�� ���� :� ���WK� 6W�� 1HZ�<RUN�� 1<� ������ �H�PDLO��\V��#FROXPELD�HGX���6RXUFH� 6WHUQ� <�� 0F'HUPRWW�03��$OEHUW�6��3DOXPER�'�� HW� DO��)DFWRUV�$VVRFLDWHG�:LWK�,QFLGHQW�+XPDQ�,PPXQRGHILFLHQF\�9LUXV�'HPHQWLD�� $UFK� 1HXURO� ������������������
3ODQWV�$QG�9DFFLQHV:KLOH� KH� ZDV� DW� 7H[DV� $	0�8QLYHUVLW\� LQ� WKH� HDUO\� ����V��&KDUOHV� $UQW]HQ� WKRXJKW� DERXW�WKH�LGHD RI�JHQHWLFDOO\�HQJLQHHUHG�IRRG� WR�SURGXFH�YDFFLQHV� LQ� WKHLU�HGLEOH� SDUWV� �KWWS���ZZZ�VFLDP�FRP����������LVVXH ������ODQJULGJH�KWPO!��8VLQJ�SODQWV� WR�SURGXFH� DQG� GHOLYHU� D� YDFFLQH�FRXOG� UHGXFH� ERWK� WKH�PDQXIDFWXULQJ� FRVW� DQG� WKH� ULVN�RI�FRQWDPLQDWLRQ�IURP�DQLPDO�RU�KXPDQ� WLVVXH� FXOWXUHV� �KWWS���ZZZ � U HX W HU VKHD O WK � F RP�DUFKLYH������������H O LQH�OLQNV���������HOLQ����KWPO!��5HVHDUFKHUV� DUH� QRZ� VWXG\LQJ�EDQDQDV�� SRWDWRHV�� WRPDWRHV��OHWWXFH�� FRUQ�� ULFH�� ZKHDW� DQG��&RQWLQXHG�RQ�SDJH���
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�&RQWLQXHG�IURP�SDJH���VR\EHDQV� DV� DOWHUQDWLYHV� WR�LQMHFWDEOH�YDFFLQHV�
$QLPDO�VWXGLHV�DQG�VPDOO�KXPDQ�WHVWV�RYHU�WKH�SDVW�WHQ�\HDUV�KDYH�HQFRXUDJHG� HGLEOH� YDFFLQH�VWXGLHV�� )RRG� YDFFLQHV� DUH�HQJLQHHUHG� WR� KROG� DQWLJHQV� EXW�QRW� JHQHV� WKDW� ZRXOG� HQDEOH�ZKROH� SDWKRJHQV� WR� IRUP��7KHRUHWLFDOO\�� VLQFH� HGLEOH�YDFFLQHV� FRPH� LQWR� FRQWDFW� ZLWK�WKH� OLQLQJ� RI� WKH� JDVWURLQWHVWLQDO�WUDFW� WKH\� VKRXOG� DFWLYDWH�PXFRVDO�DQG�V\VWHPLF�LPPXQLW\��7KLV� LQWULJXHV� UHVHDUFKHUV� ZKR�KRSH� LW� ZLOO� LPSURYH� SURWHFWLRQ�DJDLQVW� PLFURRUJDQLVPV� VXFK� DV�WKRVH�WKDW�FDXVH�GLDUUKHD��$ORQJ�ZLWK�RWKHU�LQYHVWLJDWRUV�$UQW]HQ��ZKR�LV�QRZ�DW�&RUQHOO�8QLYHUVLW\��GHPRQVWUDWHG� WKDW� ERWK� SRWDWR�DQG�WRPDWR�SODQWV�FDQ�V\QWKHVL]H�DQWLJHQV� IURP� WKH� KHSDWLWLV� %�YLUXV�DQG�RWKHU�SDWKRJHQV�5HVHDUFKHUV� UHSRUW� WKDW� SODQWV�FRXOG� GHOLYHU� DQ�+,9� YDFFLQH� LQ�WKH� IXWXUH�� ,QYHVWLJDWRUV� DUH�FXUUHQWO\� ZRUNLQJ� RQ� SDFNLQJ�+,9�VXSSUHVVLQJ� SURWHLQV� LQWR�VSLQDFK�WR�PDNH�D�PRUH�SUDFWLFDO�YDFFLQH��7KH�SURMHFW� LV�YLHZHG�DV��WKH�ILUVW�VWHS�LQ�WKH�XVH�RI�SODQWV�DV� D� FKHDS�� VDIH� PHWKRG� RI�GHOLYHULQJ $,'6�YDFFLQHV���KWWS���ZZZ�NDLVHUQHW� ZRUN�RUJ�GDLO\BUHSRUWV�SULQWBUH� SRUW�FIP"'5B,' ����	GUBFDW �!�� 'U��$OH[DQGHU� .DUDVHY� DQG�FROOHDJXHV� DW� 7KRPDV� -HIIHUVRQ�8QLYHUVLW\� DUH� IRFXVLQJ� RQ�GHYHORSLQJ� D� SUHYHQWLYH� YDFFLQH�IRU�+,9��7KH� YDFFLQH�ZRXOG� DOVR�KHOS� WR� WUHDW� SHRSOH� DOUHDG\�

LQIHFWHG�ZLWK�WKH�YLUXV��,QVWHDG�RI�HDWLQJ�WKH�VSLQDFK�SHRSOH�PD\�EH�DEOH�WR�WDNH�VSHFLDO�WDEOHWV�LI�WKH�WDEOHWV� FDQ� EH�PDGH� DV� HIIHFWLYH�DV� WKH� SODQW� YDFFLQH�� +RSHIXOO\��WKH�OLWWOH�IXQGHG�HIIRUW�WR�GHYHORS�HGLEOH�YDFFLQHV�ZLOO�FRQWLQXH�DQG�EH�VXFFHVVIXO�6RXUFHV�x /DQJULGJH� :+5�� (GLEOH�9DFFLQHV��6FLHQWLILF�$PHULFDQ��6HSW�������:::��KWWS���ZZZ�V F L DP � F RP � � � � � � � � ���LVVXH�����ODQJULGJH�KWPO��DFFHVVHG���-XQH�������x 0XQGHOO� (-�� 3ODQWV� PD\�VRPHGD\�GHOLYHU�+,9�YDFFLQH��5HXWHUV�+HDOWK�����0D\�������:::�� KWWS���ZZZ�UHXWHUV�KHDOWK�FRP�� �DFFHVVHG� �� -XQH�������x 3ODQWV� &RXOG� 'HOLYHU� +,9�9DFFLQH� LQ� WKH� )XWXUH��5HVHDUFKHUV� 6D\�� .DLVHU�'DLO\� +,9�$,'6� 5HSRUW�� ���0D\�������:::��KWWS���ZZZ�NDLVHUQHWZRUN�RUJ�� �DFFHVVHG� ��-XQH�������

+,9��,Q��1HZO\��,QIHFWHG��3HRSOH,QIRUPDWLRQ� IURP� WKH�8QLYHUVLW\�2I�1RUWK�&DUROLQD�$W�&KDSHO�+LOO�QRWHV� WKDW� LQ� DGGLWLRQ� WR� KLJKOHYHOV� RI� +,9� LQ� WKH� EORRG�VFLHQWLVWV� KDYH� GLVFRYHUHG� KLJK�OHYHOV�RI�+,9�LQ�WKH�VDOLYD��VSLQDO�IOXLG�� VHPHQ�DQG�YDJLQDO� IOXLG�RI�QHZO\� LQIHFWHG� SHRSOH�� $OWKRXJK�+,9�OHYHOV�ZHUH�DV�KLJK�RU�KLJKHU�WKDQ� WKRVH� LQ� SHRSOH� ZLWK�DGYDQFHG� +,9� LQIHFWLRQ�� QHZO\�LQIHFWHG� SDWLHQWV� KDG� DOO� EHHQ�LQIHFWHG� ZLWKLQ� WKH� SUHYLRXV� ���GD\V�� ,QYHVWLJDWRUV� QRWHG� WKDW�GXULQJ� WKH� ILUVW� ZHHNV� DIWHU�FRQWUDFWLQJ� +,9� PDQ\� SHRSOH�KDYH� IOX� RU� PRQRQXFOHRVLV�OLNH�V\PSWRPV� LQFOXGLQJ� IHYHU��PXVFOH� DFKHV�� UDVK�� VZROOHQ�JODQGV�DQG�VRUH�WKURDW��9LUDO�ORDG�GURSSHG�UDSLGO\�LQ�DOO�IOXLGV�DIWHU�WUHDWLQJ� WKH� SDWLHQWV� ZLWK� WKH�ODWHVW�GUXJV��
3LOFKHU�� $VVLVWDQW� 3URIHVVRU� RI�0HGLFLQH� DW� WKH� 8QLYHUVLW\� RI�1RUWK� &DUROLQD� DW� &KDSHO� +LOO��QRWHV� WKDW� FRPELQDWLRQ� DQWL�UHWURYLUDO� WKHUDS\� �FRXOG� EHFRPH�D�SXEOLF�KHDOWK�VWUDWHJ\�WR�UHGXFH�VKHGGLQJ�RI�YLUXV�IURP�VHPHQ�DQG�YDJLQDO� IOXLG��� SRVVLEO\� UHGXFLQJ�WKH� QXPEHU� RI� QHZ� +,9�LQIHFWLRQV��6LQFH�URXWLQH�DQWLERG\�WHVWV� WR�+,9�PD\�EH�QHJDWLYH� LQ�QHZO\�LQIHFWHG�SHRSOH��GLDJQRVLQJ�YHU\� HDUO\� LQIHFWLRQV� ZLWK� WHVWV�VXFK� DV� WKH� SRO\PHUDVH� FKDLQ�UHDFWLRQ� �3&5�� FRXOG� KHOS� WR�GHWHFW�WKH�SUHVHQFH�RI�WKH�YLUXV�6RXUFH�:LOOLDPVRQ�'��6FLHQWLVWV�)LQG� +HDY\� +,9� /HYHOV� ,Q�3DWLHQW� )OXLGV� /HVV� 7KDQ� ����&RQWLQXHG�RQ�SDJH���
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5HVHDUFKHUV� DUH� QRZ� VWXG\LQJ� ED�QDQDV�� SRWDWRHV�� WRPDWRHV�� OHWWXFH��FRUQ�� ULFH�� ZKHDW� DQG� VR\EHDQV� DV�DOWHUQDWLYHV�WR�LQMHFWDEOH�YDFFLQHV�



�&RQWLQXHG�IURP�SDJH���'D\V� $IWHU� 6WDUW� 2I� )OX�/LNH�6\PSWRPV�� 8QLYHUVLW\� 2I� 1RUWK�&DUROLQD� 1HZV� 6HUYLFHV�� &KDSHO�+LOO�� 1&�� ��� 0D\� ������ :::��KWWS� � �ZZZ�XQF�HGX�QHZV�QHZVVHUY�UHVHDUFK�KLY�������KWP��DFFHVVHG���-XQH��������
)RFXV��9LWDPLQV�%���$QG�)RODWH$�UHFHQW�$UERU�&OLQLFDO�1XWULWLRQ�8SGDWH�KLJKOLJKWHG�YLWDPLQV�%���DQG�IRODWH��ZKLFK�DUH�IRXQG�WR�EH�ERUGHUOLQH� GHILFLHQW� LQ� HOGHUO\�SDWLHQWV�� 6LQFH� WKH� LQIRUPDWLRQ�ORRNHG� DW� WKHLU� UHODWLRQVKLS� WR�FRJQLWLYH�G\VIXQFWLRQ� �FRYHUHG� LQ�WKH� 1RY�'HF� ����� DQG� 1RY�'HF������ +,9� 5H6RXUFH� 5HYLHZ�LVVXHV�� ZH� WKRXJKW� WKLV�LQIRUPDWLRQ�PLJKW�EH�XVHIXO��
7KH� XSGDWH� QRWHV� D� 6ZHGLVK�VWXG\�RI�SV\FKRJHULDWULF�SDWLHQWV��ZKLFK� FRUUHODWHG� VHUXP�KRPRF\VWHLQH� OHYHOV�ZLWK�FRJQLWLYH�DQG� SV\FKRVRFLDO� IXQFWLRQ�� ,WDOLDQ�UHVHDUFKHUV�� KRZHYHU�� GLG�QRW� ILQG�DQ� LQGHSHQGHQW� UHODWLRQVKLS�EHWZHHQ�%���DQG�IRODWH�VWDWXV�DQG�F R JQ L W L Y H � I X Q F W L R Q L Q J ��&RPSOLPHQWLQJ� LQIRUPDWLRQ�SUHVHQWHG� LQ� WKH� 1RY�'HF� �����5HYLHZ� LVVXH� � (QJO LVK�LQYHVWLJDWRUV� UHSRUW�WKDW� YLWDPLQ� %���WUHDWPHQW� FDQ� KHOS�LPSURYH�KLJKHU� EUDLQ�IXQFWLRQ� LQ� SDWLHQWV�ZL WK� FRJQL W LYH�LPSDLUPHQW� EXW� QRW�LQ�GHPHQWLD�SDWLHQWV��)RU�PRUH�LQIRUPDWLRQ�DQG� UHIHUHQFHV� IRU� WKHVH� VWXGLHV�YLVLW��KWWS���DUERUFRP�FRP!�

6RXUFH� $UERU�&OLQLFDO�1XWULWLRQ�8SGDWH������%�9LWDPLQV�$QG�7KH�(OGHUO\� 3DUW� ,�� $UERU� &OLQLFDO�1XWULWLRQ� 8SGDWHV� �KWWS���DUERUFRP�FRP!����$SU������
([DPLQLQJ� 6H[� 'LIIHUHQFHV� ,Q�+$$57�$VVRFLDWHG�'\VOLSLGHPLD�5HFHQW�UHVHDUFK�VRXJKW�WR�UHYHDO�SRWHQWLDO� VH[� GLIIHUHQFHV� LQ�PHWDEROLF� VLGH� HIIHFWV� RI�D�QHZO\�LQLWLDWHG� +$$57� WKHUDS\� WKDW�LQFOXGHG� 1HOILQDYLU�� 'LGDQRVLQH��DQG� 6WDYXGLQH�� 7KH� SURVSHFWLYH�ORQJLWXGLQDO� FRKRUW� VWXG\�� ZKLFK�HQUROOHG� ��� +,9�SRVLWLYH� SHRSOH����� PDOHV���� IHPDOHV�� DQG� ���KHDOWK\� FRQWUROV�� WRRN� SODFH� DW� D�$XVWULD� 8QLYHUVLW\� +RVSLWDO��3DWLHQWV� KDG� QRW� WDNHQ� DQ\�SURWHDVH� LQKLELWRUV� EHIRUH�� ZHUH�ZHLJKW�VWDEOH��DQG GLG�QRW�KDYH�DQ\�DFXWH�RSSRUWXQLVWLF�LQIHFWLRQV�
8SRQ� FRPSOHWLRQ� RI� WKH� VWXG\��LQYHVWLJDWRUV�OHDUQHG�WKDW�GXULQJ�+$$57�PHWDEROLF�DGYHUVH�HIIHFWV�DUH�PRUH� SURQRXQFHG� LQ�ZRPHQ��7KH� ZRPHQ� RQ� +$$57� KDG�KLJKHU� WULJO\FHULGHV� DQG� OHSWLQ�OHYHOV� DQG� WKHLU� IDVWLQJ� LQVXOLQ�OHYHOV�DQG�/'/�+'/��ORZ�GHQVLW\�O L SRSU R W H LQ � K L JK � GHQV L W\�OLSRSURWHLQ��UDWLR�LQFUHDVHG��6RXU F H � 6 H [�'LIIHUHQFHV� ,Q�+$$57�$VVRFLDWHG�'\V O L S L G DHPL D ��3HUQHUVWRUIHU�6FKRHQ�+�� -LOPDD� %��3HUVFKOHU� $��:LFKODV�6��HW�DO��$,'6��������������������� :::��KWWS���ZZZ�DLGVRQOLQH�FRP��DFFHVVHG���-XQH�������

+\SHUODFWDWHPLD� ,Q� +,9�,QIHFWHG�3DWLHQWV$XVWUDOLDQ� LQYHVWLJDWRUV� UHFHQWO\�VRXJKW� WR� GHWHUPLQH� WKH�SUHYDOHQFH�� FRXUVH� DQG� ULVN�IDFWRUV� IRU� K\SHUODFWDWHPLD� LQ� D�SURVSHFWLYH�� ORQJLWXGLQDO� VWXG\� RI����� +,9�SRVLWLYH� SDWLHQWV��3DUWLFLSDQWV� ZHUH� IURP� WKH�:HVWHUQ� $XVWUDOLDQ� +,9� &RKRUW�6WXG\��0RVW� SDWLHQWV� RQ�+$$57�H[SHULHQFHG� PLOG�� FKURQLF��DV\PSWRPDWLF� K\SHUODFWDWHPLD��7ZR� SDWLHQWV� H[SHULHQFHG� VHYHUH�IXOPLQDQW� ODFWLF� DFLGRVLV� DQG�KHSDWLF� VWHDWRVLV� WKDW� ZDV�DWWULEXWHG�WR�QXFOHRVLGH�DQDORJXH�UHYHUVH� WUDQVFULSWDVH� LQKLELWRUV��157,���)LYH�SDWLHQWV�ZLWK� OHVVHU�HOHYDWLRQV� RI� ODFWDWH�� QDXVHD� RU�VWRPDFK� GLVFRPIRUW� DQG� HYLGHQFH�RI� KHSDWLF� VWHDWRVLV� KDG� WKHLU�157,� WKHUDS\� UHYLVHG� DQG� KDG�UHOLHI� RI� V\PSWRPV� DQG� D� IDOO� LQ�ODFWDWH� OHYHOV�� 7KH� UHVHDUFKHUV�IRXQG� WKDW� WUHDWPHQW� ZLWK�6WDYXGLQH� ZDV� WKH� SUHGRPLQDQW�ULVN�IDFWRU�IRU�WKH�GHYHORSPHQW�RI�FKURQLF�K\SHUODFWDWHPLD��6RXUFH�&KURQLF�+\SHUODFWDWHPLD�,Q� +,9�,QIHFWHG� 3DWLHQWV� 7DNLQJ�$QWLUHWURYLUDO� 7KHUDS\�� -RKQ� 0��0RRUH�&%��-DPHV�,5��1RODQ�'��HW�DO�� 3HUWK�� :HVWHUQ� $XVWUDOLD��$,'6���������������������
:RPHQ�$QG�2UDO�0XFRVDO�/HVLRQV*UHHQVSDQ� DQG� FROOHDJXHV�DVVHVVHG� WKH� SUHYDOHQFH� RI� RUDO�OHVLRQV�LQ�D�VXEVHW�RI�ZRPHQ�� ����ZRPHQ������+,9�SRVLWLYH�DQG�����+,9�QHJDWLYH�� � HQUROOHG� LQ� WKH�:RPHQ
V� ,QWHUDJHQF\�+,9�6WXG\��:,+6���+,9�SRVLWLYH�ZRPHQ�KDG�D� KLJKHU� RFFXUUHQFH� RI� KDLU\��&RQWLQXHG�RQ�SDJH���
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´0RVW�SDWLHQWV�RQ�+$$57�H[SHULHQFHG�PLOG��FKURQLF��DV\PSWRPDWLF�K\SHUODFWDWHPLD�µ



�&RQWLQXHG�IURP�SDJH���OHXNRSODNLD�� SVHXGRPHPEUDQRXV�FDQGLGLDVLV�� HU\WKHPDWRXV�FDQGLGLDVLV�� DQG� DOO� RUDO�FDQGLGLDVLV� �SVHXGRPHPEUDQRXV�DQG�RU� HU\WKHPDWRXV��� $OWKRXJK�.DSRVL
V� VDUFRPD� ZDV� VHHQ� LQ������ RI� +,9�SRVLWLYH� ZRPHQ�� LW�GLG� QRW� RFFXU� LQ� +,9�QHJDWLYH�ZRPHQ�� )RU� WKH� +,9�SRVLWLYH�ZRPHQ�� RUDO� FDQGLGLDVLV� ZDV�DVVRFLDWHG� ZLWK� D� &'�� 7�FHOO�FRXQW� RI� OHVV� WKDQ� ���� FHOOV�O��FLJDUHWWH�VPRNLQJ��DQG�KHURLQ�RU�PHWKDGRQH� XVH� ZKLOH� KDLU\�OHXNRSODNLD� ZDV� DVVRFLDWHG� ZLWK�D�KLJK�YLUDO�ORDG��6RXUFH� *UHHQVSDQ�'��.RPDURII�(�� 5HGIRUG�0�� 3KHODQ -$�� HW� DO��2UDO� 0XFRVDO� /HVLRQV� DQG� +,9�9LUDO� /RDG� LQ� WKH� :RPHQ
V�,QWHUDJHQF\� +,9� 6WXG\� �:,+6���-� $FTXLU� ,PPXQH� 'HILF� 6\QGU������������������
$SKWKRXV� 6WRPDWLWLV� $QG�0LFURQXWULHQWV$� UHFHQW� VWXG\� FRPSDUHG� IRRG�LQWDNH� DPRQJ� FRQWURO� SDWLHQWV�DQG� ���� SDWLHQWV�ZLWK� UHFXUUHQW�DSKWKRXV�VWRPDWLWLV��5$6�JURXS���3DWLHQWV� FRPSOHWHG� IRRG�IUHTXHQF\� TXHVWLRQQDLUHV� WKDW�LQYHVWLJDWRUV� XVHG� WR� GHWHUPLQH�IRRG� LQWDNH� SDWWHUQV�� )LQDO�DQDO\VLV� RI� IRRG� LQWDNH� SDWWHUQV�OHG�WKH�UHVHDUFKHUV�WR�EHOLHYH�WKDW�LURQ�� YLWDPLQ� %��� FDOFLXP� DQG�YLWDPLQ� &�PLJKW� EH� GHILFLHQW� LQ�WKH� 5$6� JURXS�� $OWKRXJK� VWXG\�SDUWLFLSDQWV� ZHUH� QRW� LGHQWLILHG�DV� +,9�SRVLWLYH�� WKLV� VWXG\� LV� RI�LQWHUHVW�WR�SHRSOH�ZKR�PXVW�GHDO�ZLWK� UHFXUUHQW� DSKWKRXV�VWRPDWLWLV�

6RXUFH� 2JXUD� 0�� <DPDPRWR� 7��0RULWD� 0�� :DWDQDEH� 7�� $� &DVH�&RQWURO�6WXG\�2Q�)RRG� ,QWDNH�2I�3DWLHQWV�:LWK�5HFXUUHQW�$SKWKRXV�6WRPDWLWLV��2UDO� 6XUJ�2UDO�0HG�2UDO�3DWKRO�2UDO� 5DGLRO� (QGRG������������������
&XUUHQW�7ULDOV7R� YLHZ� LQIRUPDWLRQ�RQ� FOLQLFDO� WULDOV IRU�+HSDWLWLV� %� �+%9��DQG� +HSDWLWLV� &��+&9��LQIHFWLRQ�YLVLW�� K W W S � � � Z Z Z �KLYDQGKHSDWLWLV�FRP!�
2QJRLQJ�&OLQLFDO�7ULDOV
$,'6� :DVWLQJ� LQ� :RPHQ� $QG�7HVWRVWHURQH7KLV�LV�D�RQH�\HDU�WULDO�RI�ZRPHQ�OLYLQJ� LQ� WKH�1HZ�(QJODQG� DUHD�ZLWK� +,9�UHODWHG� XQLQWHQWLRQDOZHLJKW� ORVV��:RPHQ�ZHDU� HLWKHU�WHVWRVWHURQH� SDWFKHV� RU� SODFHER�SDWFKHV� IRU� WKH� ILUVW� VL[�PRQWKV��$OO� ZRPHQ� UHFHLYH� RSHQ�ODEHO�WHVWRVWHURQH� SDWFKHV� IRU� DQ�DGGLWLRQDO� VL[� PRQWKV�� 3DWLHQWV�UHFHLYH� XS� WR� ������ ,QFOXVLRQ�&ULWHULD� +,9� SRVLWLYH� ZRPHQ�EHWZHHQ����DQG����\HDUV�ROG�ZLWK�ORZ� EORRG� WHVWRVWHURQH� DQG� PRUH�WKDQ�����XQLQWHQWLRQDO�ZHLJKW�ORVV�RU� OHVV� WKDQ� ���� RI� LGHDO� ERG\�ZHLJKW�� 0XVW� EH� DEOH� WR� PDNH�PRQWKO\� YLVLWV� WR� 0DVVDFKXVHWWV�*HQHUDO� +RVSLWDO�� ([FOXVLRQ�&ULWHULD� :RPHQ� ZKR� DUH�SUHJQDQW� RU� EUHDVWIHHGLQJ�� KDYH�DFXWH� RSSRUWXQLVWLF� LQIHFWLRQV� RU�

XVH� RI� DQGURJHQV�� HVWURJHQV� RU�PHJDFH� ZLWKLQ� WKUHH� PRQWKV� RI�VWXG\�HQWU\�3RWHQWLDO� SDUWLFLSDQWV� PD\�F R Q W D F W �6WHSKDQLH� :LONLH��� 6: , /. , (#�3 $ 5 71 (5 6 �25*!�� )13�0DVVDFKXVHWWV�* H Q H U D O�+ R V S L W D O � �1HXURHQGRFULQH�1HXURHQGRFULQH�/DE�� %XOOILQFK����%� )UXLW�6WUHHW�� %RVWRQ��0$� ������ ������� � � � � � � ����� � � � � � ��0DVVDFKXVHWWV� *HQHUDO� +RVSLWDO�LV� DOVR� FRQGXFWLQJ� VHYHUDO�OLSRG\VWURSK\� VWXGLHV�� ERWK�REVHUYDWLRQDO� DQG� WUHDWPHQW��PHWIRUPLQ�	�URVLJOLWD]RQH���
5HDG� /HVOLH� +DQQD
V� YLHZ� RI�FOLQLFDO� WULDOV� DQG� +,9�SRVLWLYH�ZRPHQ� DW �KWWS���ZZZ�WKHERG\�FRP�VIDI�ZLQWHU���ZRPHQ�KWPO!�
+HDOWK�5HODWHG� ,QWHUYHQWLRQ��8QLW\�3URMHFW�7KH� 8QLW\� 3URMHFW� SURYLGHV� RQH�RQ�RQH� FRXQVHOLQJ� DQG� HGXFDWLRQ�LQWHUYHQWLRQ�VHVVLRQV�WR�ERWK�PHQ�DQG� ZRPHQ� RQ� D� UDQGRPL]HG�EDVLV�IRU����PRQWKV��3DUWLFLSDQWV�HLWKHU� EHJLQ� VHVVLRQV� LQLWLDOO\� RU�ZDLW� WZR� \HDUV� EHIRUH� UHFHLYLQJ�VHVVLRQV�� 7KH\� DUH� FRPSHQVDWHG�UHJDUGOHVV� RI� ZKHQ� WKH\� UHFHLYH�LQWHUYHQWLRQ� VHVVLRQV�� 7KH�SURJUDP� DGGUHVVHV� LVVXHV�UHODWHG� WR� TXDOLW\� RI� OLIH���&RQWLQXHG�RQ�SDJH���
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$OWKRXJK� VWXG\� SDUWLFLSDQWV�ZHUH� QRW� LGHQWLILHG� DV� +,9�SRVLWLYH��WKLV�VWXG\�LV�RI�LQWHUHVW�WR� SHRSOH� ZKR�PXVW� GHDO� ZLWK�UHFXUUHQW�DSKWKRXV�VWRPDWLWLV�



+,9�SRVLWLYH�SHRSOH�DW�OHDVW����\HDUV� ROG� ZLWK� LQFUHDVHG�DEGRPLQDO � J LUWK� V LQFH�EHJLQQLQJ� SURWHDVH� LQKLELWRUV��3DWLHQWV� PXVW� EH� WDNLQJ�SURWHDVH� LQKLELWRUV� RU� KDYH�G LV FRQW LQXHG�WKHP� IRU� DW�OHDVW� WKUHH�PRQWKV�ZLWK�QR�GHFUHDVH� LQ�D E G R P L Q D O�J L U W K � � , Q�D G G L W L R Q ��SDWLHQWV�PXVW�KDYH�D�ZDLVW�KLS�UDWLR�RI�DW�OHDVW������LQ�PHQ�RU������ LQ� ZRPHQ�� ([FOXVLRQ�&ULWHULD� 'LDEHWHV�� XVH� RI�FRUWLFRVWHURLGV� � DQDEROLF�VWHURLGV� RU� JURZWK� KRUPRQH��VLJQLILFDQW� KHDUW�� NLGQH\� RU�OLYHU� GLVHDVH�� SUHJQDQW� RU�EUHDVWIHHGLQJ� ZRPHQ�� DFWLYH�DOFRKRO� DEXVH� RU� DFXWH�LQIHFWLRQV� ZLWKLQ� WKH� SDVW�PRQWK�
3RWHQWLDO� SDUWLFLSDQWV� PD\�FRQWDFW� .HUU\� &RRQ� �NHUU\�F RRQ#WXI WV � HGX!� 7XI WV�8QLYHUVLW\� 6FKRRO� RI�0HGLFLQH������+DUULVRQ� $YHQXH�� 6WHDUQV����%RVWRQ��0$�����������������������
7KH� 1XWULWLRQ� IRU� +HDOWK\�/LYLQJ�6WXG\��7KLV�%RVWRQ�VWXG\�HQUROOV�+,9�SRVLWLYH�SHRSOH�DQG�DWWHPSWV�WR�GHWHUPLQH� KRZ� QXWULWLRQ�D I I H F W V � + , 9 � G L V H D V H�SURJUHVVLRQ�� ,W� HYDOXDWHV� WKH�ORQJ�WHUP�HIIHFWV�RI�WKH�GLVHDVH�RQ � QXWU L W LRQDO � V WDWXV ��PHWDER O LVP� � DQG� ERG\�FRPSRVLWLRQ�� 5HVHDUFKHUV� DOVR�

�&RQWLQXHG�IURP�SDJH���VH[XDOLW\�� DQG� KHDOWK� FDUH�,QFOXVLRQ� &ULWHULD� +,9�SRVLWLYH� SHRSOH� DW� OHDVW� ���\HDUV� ROG� ZKR� ZLOO� UHPDLQ� LQ�WKH�6DQ�)UDQFLVFR�%D\�$UHD�IRU�WKH�VWXG\�SHULRG��
3 R W H Q W L D O�SDUWLFLSDQWV� PD\�FRQWDFW � 1HDO�& D U Q H V��1&DUQHV#SVJ�XFVI�HGX!��8&6)�&HQWHU�IRU� $,'6� 3UHYHQWLRQ� 6WXGLHV����� 1HZ� 0RQWJRPHU\� 6WUHHW��6XLWH� ����� 6DQ� )UDQFLVFR�� &$������� ����������������7R�YLHZ�D� FRPSOHWH� OLVW� RI� WKH� VWXGLHV�FRQGXFWHG� WKURXJK� WKH� &HQWHU�)RU� $,'6� 3UHYHQWLRQ� 6WXGLHV�YLVLW� �KWWS���ZZZ�FDSV�XFVI�HGX�FDSVZHE�SURMHFWUHJLVWU\�KWPO!�
7KH�)5$0(�6WXG\7KLV� UDQGRPL]HG� VL[�PRQWK�VWXG\� DLPV� WR� GHWHUPLQH� LI�PHWIRUPLQ� �*OXFRSKDJH�� SOXV�QXWULWLRQDO� FRXQVHOLQJ� LV�HIIHFWLYH�LQ�UHGXFLQJ�DEGRPLQDO�IDW� LQ� +,9�SRVLWLYH� SHRSOH��3DWLHQWV� DUH� UHTXLUHG� WR� VWD\�RYHUQLJKW�RQ�WKH�&OLQLFDO�6WXG\�8QLW� WR� KDYH� WHVWV� GRQH�� 7HVWV�LQFOXGH�ERG\�PDVV�FRPSRVLWLRQ��ERG\� XULQH� FROOHFWLRQ� DQG� IRRG�GLDULHV� ZLWK� D� GLHWLWLDQ��3DWLHQWV� UHFHLYH� HLWKHU�PHWIRUPLQ� RU� SODFHER� DQG�QX W U L W L RQD O � F RXQVH O L QJ�WKURXJKRXW� WKH� FRXUVH� RI� WKH�VWXG\�� 7KH\� DOVR� UHFHLYH�WUDQVSRUWDWLRQ� FRVWV� DQG� DUH�SDLG�XS�WR������IRU�FRPSOHWLQJ�WKH�VWXG\��,QFOXVLRQ� &ULWHULD�

KRSH� WR� GHILQH� WKH� HIIHFWV� RI�+$$57� PHGLFDW LRQ� RQ�QXWULWLRQDO�VWDWXV��PHWDEROLVP��DQG� ERG\� FRPSRVLWLRQ� DQG�DVVHVV� QXWULW LRQDO � DQG�PHWDEROLF�ULVN�IDFWRUV�IRU�KHDUW�G LV HDVH � DQG � G LDEH WHV ��5HVHDUFKHUV� DOVR� REVHUYH� KRZ�QXWULWLRQ�DIIHFWV�TXDOLW\�RI�OLIH��IXQFWLRQDO�VWDWXV��DQG�SK\VLFDO�SHUIRUPDQFH�� (OLJLELOLW\�&ULWHULD� +,9�SRVLWLYH�DW�OHDVW���� \HDUV� ROG� ZKR� FDQ� DWWHQG�WZR� LQLWLDO� VWXG\� YLVLWV� RQH�ZHHN� DSDUW� DQG� RQH� ��ô� KRXU�YLVLW�HYHU\�VL[�PRQWKV�IRU�WKUHH�\HDUV�� 3DUWLFLSDQWV� PXVW� EH�DYDLODEOH� IRU� WHOHSKRQH� FRQWDFW�EHWZHHQ�YLVLWV��$OO�SDUWLFLSDQWV�UHFHLYH� QXWULWLRQDO� FRXQVHOLQJ�E\�D�QXWULWLRQLVW�ZKR�GHYHORSV�DQ�HDWLQJ�SODQ�WDLORUHG�WR�PHHW�LQGLYLGXDO� KHDOWK� QHHGV��3DUWLFLSDQWV� UHFHLYH� ���� DW�HDFK� YLVLW� DIWHU� WKH� LQLWLDO�HQUROOPHQW� YLVLW�� )RU� PRUH�LQIRUPDWLRQ� FDOO� ��������������
7R� YLHZ� D� FRPSOHWH� OLVW� RI� WKH�VWXGLHV� FRQGXFWHG� WKURXJK� WKH�7XIWV� 8QLYHUVLW\� 6FKRRO� RI�0HGLFLQH� LQ� %RVWRQ�� 0$ YLVLW��KWWS���ZZZ�WXIWV�HGX�PHG�Q X W U L W L R Q B+ ,9 � V W X G L H V �5HVHDUFK�KWPO!�
9LVLW� 7KH� %RG\� WR� VHH� ZKDW�PDMRU� FOLQLFDO� WULDOV� DUH� JRLQJ�RQ� WKURXJKRXW� WKH� 86� �KWWS���ZZZ � W K H E R G \ � F RP � V I D I �ZLQWHU���FOLQLFDOBWULDOV�KWPO!�
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