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,�DP�JUDWHIXO�IRU�WKH�IXQGLQJ�VXSSRUW�RI�WKH�$PHULFDQ�9HQRXV�)RUXP�UHFHLYHG�LQ�WKH�IRUP�RI�WKH�
$PHULFDQ�9HQRXV�)RUXP�)RXQGDWLRQ�-2%67�$ZDUG�IRU�WKH�SHULRG���������������������IRU�P\�
SURMHFW�HQWLWOHG�³0RGXODWLRQ�RI�9HQRXV�7KURPER�,QIODPPDWLRQ�E\�LQKDOHG�&DUERQ�0RQR[LGH�DQG�
+HPH�2[\JHQDVH���´�$V�D�MXQLRU�IDFXOW\�SK\VLFLDQ�VFLHQWLVW�IRFXVHG�RQ�YDVFXODU�GLVHDVH��DQG�LQ�
SDUWLFXODU�YHQRXV�WKURPERVLV��VXSSRUW�IURP�WKH�$9))�-2%67�KDV�KHOSHG�PH�OD\�WKH�IRXQGDWLRQ�
IRU�D�GXUDEOH�FDUHHU�LQ�YHQRXV�UHVHDUFK��7KH�RYHUDUFKLQJ�JRDO�RI�P\�UHVHDUFK�SURJUDP�LV�WR�
LGHQWLI\�WKH�PROHFXODU�PHFKDQLVPV�XQGHUO\LQJ�YHQRXV�WKURPER�LQIODPPDWLRQ�WR�GHYHORS�QRYHO�
WKHUDSHXWLF�WDUJHWV IRU�SDWLHQWV�ZLWK�YHQRXV�WKURPERHPEROLVP��97(���7KLV�SURMHFW�LV�IRFXVHG�RQ�
XQGHUVWDQGLQJ�QRYHO�PHFKDQLVWLF�SDWKZD\V�LQ�97(��D�GLVHDVH�WKDW�DIIHFWV�RYHU���������SDWLHQWV�
HDFK�\HDU�DQG�NLOOV�!������ LQ�WKH�8QLWHG�6WDWHV�DORQH��7KH�HFRQRPLF�DQG�VRFLHWDO�EXUGHQ�DUH�
IXUWKHU�DPSOLILHG�E\�ORQJ�WHUP�FRPSOLFDWLRQV�RI�SRVW�WKURPERWLF�V\QGURPH�DQG�UHFXUUHQW�97(��
6LQFH�����RI�SDWLHQWV�ZLWK�97(�KDYH�QR�LGHQWLILDEOH�FDXVH��ZH�KDYH�IRFXVHG�RQ�LGHQWLI\LQJ�
QRYHO�ULVN�IDFWRUV�DW�WKH�LQWHUVHFWLRQ�RI�LQIODPPDWLRQ�DQG�FRDJXODWLRQ��&KLHI�DPRQJ�WKHVH�LV�
KHPH�R[\JHQDVH����+2�����DQ�LQGXFLEOH�HQ]\PH�WKDW�GHJUDGHV�F\WRWR[LF�KHPH�WR�UHOHDVH�
ELOLYHUGLQ��IHUURXV�LURQ��DQG�WKH�HQGRJHQRXV�ELRJDV�FDUERQ�PRQR[LGH �&2���&2�LV�NQRZQ�LQ�WKH�
OD\�SUHVV�DV�D�SRLVRQRXV�JDV��EXW�HPHUJLQJ�GDWD�VXJJHVWV�LW�KDV�FULWLFDO�IXQFWLRQV�LQ�PDLQWDLQLQJ�
YDVFXODU�KRPHRVWDVLV��:H�K\SRWKHVL]HG�WKDW�GHILFLHQF\�RI�+2���ZRXOG�UHVXOW�LQ�DFFXPXODWLRQ�RI�
KHPH��D�NQRZQ�DFWLYDWRU�RI�LQIODPPDWRU\�VLJQDOLQJ��DQG�VXEVHTXHQWO\�H[DFHUEDWH�YHQRXV�
WKURPERVLV�LQ�D�PXULQH�PRGHO��2XU�VWXGLHV�XWLOL]HG�+2����� DQG�KDSORLQVXIILFLHQW�+2����� PLFH��
:H�GHWHUPLQHG�WKDW�ERWK�+2����� DQG�+2����� PLFH�KDYH�H[DJJHUDWHG�YHQRXV�WKURPERVLV LQ�DQ�
,9&�OLJDWLRQ�PRGHO�RI�'97� ZKLFK�PLPLFV�YHQRXV�VWDVLV�LQ�SDWLHQWV��,QWHUHVWLQJO\��+2���
GHILFLHQF\�GLG�QRW�DOWHU�YHQRXV�WKURPERVLV�LQ�DQ�,9&�VWHQRVLV�PRGHO�FKDUDFWHUL]HG�E\�IORZ�
UHVWULFWLRQ��VXJJHVWLQJ�WKH�+2���GRHV�QRW�UHJXODWH�SODWHOHW�DFWLYDWLRQ LQ�97(��

:H�WKHQ�GHWHUPLQHG�WKDW�DGPLQLVWUDWLRQ�RI�LQWHUPLWWHQW��ORZ�GRVH�LQKDOHG�&2 �WKH�KHPH�
GHJUDGDWLRQ�E\SURGXFW� FRQIHUUHG�D�VWDWLVWLFDOO\�VLJQLILFDQW�EXW�PLQRU�SURWHFWLRQ�IURP�YHQRXV�
WKURPERVLV�LQ�+2���GHILFLHQW�PLFH��:H�VXUPLVHG�WKDW�WKH�OLPLWHG�ELRDYDLODELOLW\�RI�&2�GXULQJ�
LQWHUPLWWHQW�LQKDODWLRQ PD\�SUHYHQW�D�GXUDEOH�HIIHFW�RQ�WKURPERVLV��DQG�K\SRWKHVL]HG�WKDW�
LQMHFWLRQ�RI�&2�UHOHDVLQJ�PROHFXOHV��&250� PD\�EH�DQ�DOWHUQDWH�&2�GHOLYHU\�SODWIRUP��:H�
GHOLYHUHG�IRXU�XQLTXH�&250�IRUPXODWLRQV�DW�YDULRXV�GRVHV�E\�LQWUDSHULWRQHDO�LQMHFWLRQ�WR�PLFH�
DQG�QRWHG�QR�VLJQLILFDQW�SURWHFWLRQ�IURP�YHQRXV�WKURPERVLV��ZKLFK�ZH�EHOLHYH�FDQ�EH�DWWULEXWHG�
WR�WKH�UDSLG�GHJUDGDWLRQ�RI�&250�LQ�ELRORJLFDO�V\VWHPV��,QWHUHVWLQJO\��ZH�ZHUH�XQDEOH�WR�
PHDVXUH�GHWHFWDEOH�OHYHOV�RI�&2�LQ�WUHDWHG�PLFH�DV�WKHUDSHXWLF�OHYHOV�RI�&2�LQ�SODVPD�DUH�
EHORZ�WKH�VHQVLWLYLW\�OLPLW�IRU�VWDQGDUG�EORRG�JDV�PHDVXUHPHQW�V\VWHPV�ZKLFK�DUH�FDOLEUDWHG�WR�
GHWHFW�WR[LF�FRQFHQWUDWLRQV�RI�&2��

)XUWKHU�H[DPLQDWLRQ�RI�VWDVLV�WKURPEL�IURP�+2���GHILFLHQW�PLFH�UHYHDOHG�WKDW�WKURPEL�DUH�
FKDUDFWHUL]HG�E\�LQFUHDVHG�QHXWURSKLO�UHFUXLWPHQW WR�WKH�WKURPEXV�YHVVHO�LQWHUIDFH��1HXWURSKLOV�
DUH�NQRZQ�WR�XQGHUJR�D�SDUWLFXODU�IRUP�RI�FHOO�GHDWK�IRU�KRVW�GHIHQVH�LQ�ZKLFK�FKURPDWLQ�
XQUDYHOV�DQG�LV�H[WUXGHG�LQWR�WKH�H[WUDFHOOXODU�VSDFH��GHFRUDWHG�ZLWK�DQWLPLFURELDO�SURWHLQV�DQG�
KLJKO\�FKDUJHG�SDUWLFOHV��7KHVH�QHXWURSKLO�H[WUDFHOOXODU�WUDSV��1(7V��KDYH�EHHQ�UHFHQWO\�IRXQG�
WR�SOD\�LPSRUWDQW�UROHV�LQ�H[DFHUEDWLQJ�YHQRXV�WKURPERVLV��:H�GHWHUPLQHG�WKDW�+2���GHILFLHQW�
QHXWURSKLOV�KDYH�HQKDQFHG�FDSDFLW\�WR�IRUP�1(7V FRPSDUHG�ZLWK�:7�FRQWUROV�LQ�FHOO�
DXWRQRPRXV�H[SHULPHQWV�LQ�YLWUR��DQG�LQ�VWDVLV�WKURPEXV�O\VDWH�LQ�YLYR��$V�WUHDWPHQW�ZLWK�
'1DVH��DQ�HQ]\PH�WKDW�GHJUDGHV�1(7V�GLG�QRW�DOWHU�WKURPERVLV��ZH�K\SRWKHVL]HG�WKDW�1(7V�
PD\�EH�D�VXUURJDWH�IRU�QHXWURSKLO�DFWLYDWLRQ�DQG�LQIODPPDWLRQ�LQ�+2���GHILFLHQW�'97��DQG�GLG�
QRW�UHSUHVHQW�D�WUHDWPHQW�WR�DEURJDWH�+2���GHILFLHQW�WKURPERVLV��+2���LV�D�KLJKO\�FRQVHUYHG�
HQ]\PH�DFURVV�PDPPDOLDQ�VSHFLHV��7KLV�LV�UHLQIRUFHG�E\�WKH�REVHUYDWLRQ�WKDW�QR�SDWLHQWV�KDYH�
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EHHQ�LGHQWLILHG�ZLWK�FRPSOHWH�ODFN�RI�+2����DQG�SDWLHQWV�ZLWK�KHWHUR]\JRXV�PXWDWLRQV�UHVXOWLQJ�
LQ�+2���GHILFLHQF\�DUH�VHYHUH�GHYHORSPHQWDO�DQG�PXOWL�RUJDQ�LQIODPPDWRU\�DEQRUPDOLWLHV��:H�
K\SRWKHVL]HG�WKDW�+2���PRGXODWHV�FHQWUDO�LQIODPPDWRU\�SURFHVVHV�UHOHYDQW�LQ�WKURPERVLV��:H�
GLVFRYHUHG�WKDW�YHQRXV�VWDVLV�WKURPEXV�O\VDWHV�IURP�+2���GHILFLHQW�PLFH�KDG�VLJQLILFDQWO\�
LQFUHDVHG�LQWHUOHXNLQ� ��WKH�SURWRW\SLFDO�LQIODPPDWRU\�F\WRNLQH�DQG�S\URJHQ��7KH�UHFHQW�
&$1726�WULDO�GHPRQVWUDWHG�UHGXFHG�DUWHULDO�FDUGLRYDVFXODU�HYHQWV�LQ�SDWLHQWV�WUHDWHG�ZLWK�DQ�

�EORFNLQJ�DQWLERG\��5HFHQW�VWXGLHV�SXEOLVKHG�IURP P\�ODE�GXULQJ�WKLV�IXQGLQJ�SHULRG��-&,
������1DWXUH�&RPPXQLFDWLRQV ������$79% ������LGHQWLILHG�WKLV�SDWKZD\�DV�D�YLDEOH�WDUJHW�LQ�
WUHDWPHQW�RI�YHQRXV�GLVHDVH��$OWKRXJK�WKH�IXQGLQJ�SHULRG�IRU�WKLV�SURMHFW�KDV�EHHQ�FRPSOHWHG��
ZH�ZLOO�FRQWLQXH�WR�H[SORUH�ZKH +2���
GHILFLHQW�FRQGLWLRQV��2QFH�WKHVH�VWXGLHV�DUH�FRPSOHWHG��ZH�ZLOO�SUHSDUH�D�PDQXVFULSW�IRU�
VXEPLVVLRQ�WR�SHHU�UHYLHZ��

7KH�VFLHQWLILF�DQG�WHFKQLFDO�LQVLJKWV�IURP�WKH�VWXGLHV�IXQGHG�E\�WKLV�$ZDUG�KDYH�EHHQ�
LQVWUXPHQWDO�LQ�KRQLQJ�P\�LQYHVWLJDWLYH�DQG�ODERUDWRU\�VNLOOV�WR�GHYHORS�D�UREXVW�YHQRXV�
UHVHDUFK�SURJUDP��,�KDYH�DWWHQGHG�WKH�SUHYLRXV�WKUHH�VFLHQWLILF�VHVVLRQV�PHHWLQJV�RI�WKH�$9)�
�������������SUHVHQWHG�P\�UHVHDUFK�ILQGLQJV��������������DQG�SODQ�WR�DWWHQG�WKH�PHHWLQJ�DJDLQ�
LQ�������6LQFH�WKH�EHJLQQLQJ�RI�WKH�IXQGLQJ�SHULRG� DQG�ZLWK�PHQWRUVKLS�IURP�H[SHUWV�LQ�
WKURPERVLV�DQG�YDVFXODU�GLVHDVH��'UV��3HWHU�.��+HQNH��'DYLG�-��3LQVN\�DQG�7RP�:��:DNHILHOG���
P\�YHQRXV�UHVHDUFK�SURJUDP�KDV�JURZQ��0\�ODERUDWRU\�LV�QRZ�VXSSRUWHG�E\�PXOWLSOH�IXQGLQJ�
VRXUFHV��$9))�-2%67��)DON�5HVHDUFK�7UXVW��8QLYHUVLW\�RI�0LFKLJDQ�%LRLQWHUIDFHV�JUDQWV�IRU�
LQQRYDWLRQ�LQ�YHQRXV�GLVHDVH��1,+�.���DZDUG IRFXVHG�RQ�PHFKDQRWUDQVGXFWLRQ�LQ�YHLQV��1,+�
5���SURSRVDO�RQ�LQIODPPDWLRQ�LQ�97( XQGHU�UHYLHZ���ZLWK�DQ�H[SDQGHG�ODERUDWRU\�WHDP����
VFLHQWLVWV����VWXGHQWV���DQG�PXOWLSOH�PDQXVFULSWV�RQ�PROHFXODU�SURFHVVHV�DW�WKH�LQWHUVHFWLRQ�RI�
LQIODPPDWLRQ�DQG�FRDJXODWLRQ�SXEOLVKHG�LQ�KLJK�LPSDFW�MRXUQDOV��-&,� 1DWXUH�&RPPXQLFDWLRQV�
$79%� -&,�,QVLJKW� &LUFXODWLRQ���,Q�DGGLWLRQ�WR�RXU�GLVFRYHU\�HIIRUWV��,�DP�GHVLJQLQJ�D�FOLQLFDO�WULDO�
WR�WHVW�D�SKDUPDFRORJLF�LQWHUYHQWLRQ�LQ�SDWLHQWV�ZLWK�97(�WR�SUHYHQW�UHFXUUHQW�WKURPERVLV�DQG�
376��7KHVH��DQG�P\�IXWXUH�LQYHVWLJDWLYH�HQGHDYRUV�ZLOO�UHTXLUH�FRQWLQXHG�JXLGDQFH�IURP�WKH
PHPEHUVKLS�RI�WKH�$9)��,�ILUPO\�EHOLHYH�WKDW�WKH�UHVHDUFK�VXSSRUW�DQG�DGYRFDF\�RI�WKH�
$9))�-2%67�LV�LPSHUDWLYH�WR�WKH�GHYHORSPHQW�RI�QHZ�WUHDWPHQWV�DQG�DGYDQFHV�LQ�WKH�FDUH�RI�
SDWLHQWV�ZLWK�YHQRXV�GLVHDVH�
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