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7KH�TXHVWLRQ�FRQFHUQV�WKH�FDVH�RI�D����\HDU�ROG�SDWLHQW��VXIIHULQJ�IURP�VHYHUH�SV\FKLDWULFGLVRUGHUV��DJLWDWLRQ��KHWHUR�DJJUHVVLYLW\��WKUHDWHQHG�VHOI�PXWLODWLRQ��IRU�ZKLFK�KH�KDG�EHHQKRVSLWDOLVHG�DOPRVW�FRQWLQXRXVO\�VLQFH�������6LQFH�KLV�FRQGLWLRQ�LV�SURYLQJ�UHIUDFWRU\�WR�WKHXVXDO� SV\FKLDWULF� PHGLFDWLRQ�� VXUJLFDO� SURFHGXUHV� DUH� EHLQJ� FRQVLGHUHG� VR� DV� WR� WU\� DQGUHGXFH�KLV�SRWHQWLDO�IRU�YLROHQFH�DQG�PDNH�KLP�OHVV�GDQJHURXV�WR�RWKHUV��7KH�KHDOWK�FDULQJWHDP� KRSHV� LQ� WKLV� ZD\� WR� EH� DEOH� WR� SURYLGH� PRUH� KXPDQH� WUHDWPHQW� WKDQ� WKH� DOPRVWSULVRQ�OLNH�LQFDUFHUDWLRQ�ZKLFK�LV�KLV�SUHVHQW�ORW�
0RUH�VSHFLILFDOO\��WKH�UHTXHVW�IRU�DQ�RSLQLRQ�FRQFHUQHG��

- 7KH� YHU\� SULQFLSOH� RI� UHFRXUVH� WR� IXQFWLRQDO� QHXURVXUJHU\� �SV\FKRVXUJHU\�� IRUVHYHUH�SV\FKLDWULF�GLVRUGHUV��
- 7KH�PHWKRGRORJ\�RI�VXFK�UHFRXUVH�DQG�WKH�SURWHFWLYH�PHDVXUHV�WR�EH�DGRSWHG�

7KLV� DSSOLHV� LQ� SDUWLFXODU� EHFDXVH� DOWKRXJK�� LQ� UDUH� FDVHV�� IXQFWLRQDO� QHXURVXUJHU\� GRHVVHHP�WR�EH�ERWK�QHFHVVDU\�DQG�XVHIXO��WKH�IDFW�WKDW�LW�LV�LQ�SULQFLSOH�LUUHYHUVLEOH�UDLVHV��PRUHWKDQ�IRU�DQ\�RWKHU�WUHDWPHQW��WKH�PDMRU�LVVXH�RI�SULRU�FRQVXOWDWLRQ�
,Q� SDUDOOHO�� DQG� IRU� DQRWKHU� SDWKRORJ\� �WUHDWPHQW� IRU� DEQRUPDO� PRYHPHQW� VXFK� DV� LVREVHUYHG� LQ� VHYHUH� FDVHV� RI� 3DUNLQVRQ
V� GLVHDVH��� 3URIHVVRU� %HQDELG�� 8QLWp� ,QVHUP�8����3UH�FOLQLFDO�QHXURVFLHQFHV��*UHQREOH�WHDFKLQJ�KRVSLWDO��DOVR�UHIHUUHG�WR�WKH�&&1(�RQ�2FWREHU���������� RQ� WKH� VXEMHFW� RI� HWKLFDO� LPSOLFDWLRQV� LQ� FRQQHFWLRQ�ZLWK�QHZ�PHWKRGV� IRU� KLJKIUHTXHQF\�FHUHEUDO�VWLPXODWLRQ��:LWK�WKHVH�QHZ�PHWKRGV�LW�LV�SRVVLEOH�WR�PLPLF�WKH�HIIHFWV�RI�FRQYHQWLRQDO�� IXQFWLRQDO� QHXURVXUJHU\�� EXW� LQ� D� ZD\� ZKLFK� LV� SRWHQWLDOO\� UHYHUVLEOH� DQGDGDSWDEOH��VR�WKDW�WKH�PDQ\�XQGHVLUDEOH�VLGH�HIIHFWV�RI� OHVLRQDO�VXUJHU\�FRXOG�EH�DYRLGHG�3URJUHVV� LQ� QHXURELRORJ\� DQG� IXQFWLRQDO� FHUHEUDO� LPDJHU\� SURYLGH� KRSHV� IRU� D� EHWWHUXQGHUVWDQGLQJ� RI� WKH� QHXURQDO� SURFHVVHV� LQYROYHG� LQ� FHUWDLQ� VHYHUH� PHQWDO� GLVRUGHUV�6HYHUDO�PHGLFDO�WHDPV�LQ�YDULRXV�FRXQWULHV�DUH�H[SORULQJ�WKLV�SURPLVLQJ�DYHQXH�RI�UHVHDUFK�7KH\� K\SRWKHVLVH� WKDW� �VKRXOG� WKHVH� QHZ� DQG� OHVV� DJJUHVVLYH� PHWKRGV� IRU� FHUHEUDOVWLPXODWLRQ� OHDG� WR� UHFRQVLGHULQJ� ZLWK� RSWLPLVP� WKH� SRVVLELOLW\� RI� GHYHORSLQJ� UHDVRQHG�



VFLHQWLILF��DQG�SURVSHFWLYH�SV\FKRVXUJHU\�� D�UHYLHZ�RI�WKH�DLPV�DQG�LQGLFDWLRQV�RI�IXQFWLRQDOQHXURVXUJHU\� VKRXOG� EH� VHHQ� DV� LQHYLWDEOH�� DQG� DOO� WKH� PRUH� VR� EHFDXVH� WKHVH� PHWKRGVVHHP�UHODWLYHO\�HDV\�DQG�PRUH�UHFHQWO\��EHQLJQ�
+RZHYHU��DFFRUGLQJ�WR�3URI��%HQDELG��WKLV�FRXOG�RQO\�EH�FRQFHLYDEOH�DIWHU�DQ�HYDOXDWLRQ�RIWKH�SRVVLEOH�HWKLFDO�LPSOLFDWLRQV�ZKLFK�ZRXOG��ZLWKRXW�D�GRXEW��EH�UDLVHG��,Q�WKH�SDVW��VWURQJ�DQG�MXVWLILHG��FULWLFLVP�KDG�EHHQ�H[SUHVVHG�FRQFHUQHG�WKH�LQLWLDOO\��XQFHUWDLQ�DQG�GLIILFXOW�WR�UHSURGXFH� QDWXUH� RI� UHVXOWV�� WR� ZKLFK� ZDV� DVVRFLDWHG� �D� GHSORUDEOH� ODFN� RI� SUHFLVLRQUHJDUGLQJ�LQGLFDWLRQV��VR�WKDW�XOWLPDWHO\�WKH�SURFHGXUHV�ZHUH�SUDFWLVHG�ZLWK�QHLWKHU�UHVWUDLQWQRU� GLVFHUQPHQW�� DQG� ZLWK� QR� UHJDUG� IRU� WKH� IXQGDPHQWDO� UXOHV� RI� HWKLFV�� ,W� LV� LQ� WKLVFRQWH[W� ZKLFK� LV� VWLOO� HQFXPEHUHG� E\� WKH� SDVVLRQV� RI� PHGLFDO� KLVWRU\� WKDW� WKH� LVVXH� RI� DSRVVLEOH�UHYLYDO�RI�WKH�SUDFWLFH�RI�IXQFWLRQDO�QHXURVXUJHU\�DULVHV�

, +LVWRULFDO�SHUVSHFWLYH
3V\FKRVXUJHU\�KDV�D�ORQJ�DQG�FRQWURYHUVLDO�KLVWRU\��LQ�ZKLFK�PHGLFDO��PRUDO��VRFLDO��DQGSROLWLFDO�FRQVLGHUDWLRQV�LQWHUPLQJOH��'HILQHG�DV�D�VXUJLFDO�DEODWLRQ�RU�GHVWUXFWLRQ�RI�QHUYHWUDQVPLVVLRQ�SDWKZD\V�ZLWK�WKH�DLP�RI�PRGLI\LQJ�EHKDYLRXU��WKLV�IXQFWLRQDO�VXUJHU\�KDV�QRZHYROYHG��ZLWK�WKH�SURJUHVV�RI�QHZ�PHWKRGV�RI�PHGLFDO�LPDJHU\�RU�RI�QHXURELRORJ\��LQWR�DOHVV�LQYDVLYH�DQG�PRUH�VHOHFWLYH�WHFKQLTXH�WKDQ�WKH�FRQYHQWLRQDO��ORERWRP\��RI�WKH���V�DQG��V�
$IWHU�EHLQJ�LQLWLDOO\�GHVFULEHG�LQ�������WKLV�VXUJLFDO�SURFHGXUH�IORXULVKHG��DQG�ZDV�XVHG�QRWRQO\�IRU�SDWLHQWV�FRQILQHG�WR�SV\FKLDWULF�LQVWLWXWLRQV��,QGLFDWLRQV�EHFDPH�H[FHVVLYH��7KHUHZDV�D�VWURQJ�GHVLUH�WR�UHOLHYH�RYHU�SRSXODWLRQ�DQG�XQGHU�PHGLFDOLVDWLRQ�LQ�FHUWDLQ�DV\OXPVDQG�KRVSLWDOV��VR�WKDW�ORERWRP\�FDPH�WR�EH�VHHQ�DV�D�PHDQV�RI�FDOPLQJ�GRZQ�DQG�HYHQVHQGLQJ�EDFN�KRPH�DQ�DSSUHFLDEOH�SURSRUWLRQ�RI�FRPPLWWHG�SDWLHQWV�� (FRQRPLFFRQVLGHUDWLRQV�ZHUH�QRW�IRUHLJQ�WR�WKHVH�GHYHORSPHQWV��ZLWKRXW�WRR�PXFK�DWWHQWLRQ�EHLQJSDLG�WR�VHOHFWLRQ�DQG�FRQVHQW�RQ�WKH�SDUW�RI�SDWLHQWV��7KLV�XQUHVWUDLQHG�GHYHORSPHQW�RIORERWRP\�H[SODLQV�ZK\�LW�LV�VR�GLIILFXOW�WR�JDLQ�DQ�REMHFWLYH�HYDOXDWLRQ�RI�LWV�WUXH�HIILFDF\�
6WDUWLQJ�LQ�WKH���V��ZKHQ�QHXUROHSWLFV�DQG�FKORUSURPD]LQH�ZHUH�GLVFRYHUHG��LQFUHDVLQJO\VKDUS�FULWLFLVP�RI�SV\FKRVXUJHU\�ZDV�YRLFHG��3KDUPDFRORJLFDO�SURJUHVV�OHG�UDSLGO\�WR�DGHFOLQH�RI�SV\FKRVXUJHU\��DOWKRXJK�LW�QHYHU�GLVDSSHDUHG�DOWRJHWKHU�DQG�FRQWLQXHG�WR�EHXVHG�LQ�FDVHV�YLHZHG�DV�RWKHUZLVH�UHIUDFWRU\�WR�WUHDWPHQW��,Q�SDUDOOHO��WKH�IHDUV�DURXVHG�E\WKLV�LUUHYHUVLEOH�DQG�PXWLODWLQJ�FHUHEUDO�VXUJHU\��6WDWH�FRQWUROOHG��FDXVLQJ�D�PRGLILFDWLRQ�RIEHKDYLRXU��OHG�WR�LQFUHDVLQJ�FRQFHUQ�RQ�WKH�SDUW�RI�SXEOLF�RSLQLRQ��KLJKO\�DPSOLILHG�E\�WKHPHGLD���)ROORZLQJ�VSLULWHG�VRFLDO�FRQWURYHUV\��LQ�WKH�8QLWHG�6WDWHV��D�)HGHUDO�FRPPLVVLRQZDV�FRQYHQHG�LQ�������7KHLU�FRQFOXVLRQV�ZHUH�VXUSULVLQJ��DQG�WKH\�VXEPLWWHG�D�IDYRXUDEOHUHSRUW�ZKLFK�GLVFUHGLWHG�DOOHJDWLRQV�FODLPLQJ�WKDW�SV\FKRVXUJHU\�ZDV�XVHG�WR�FRQWUROPLQRULWLHV��UHVWULFW�LQGLYLGXDO�ULJKWV��RU�WKDW�LWV�XQGHVLUDEOH�HIIHFWV�ZHUH�QRQ�HWKLFDO��7KH&KDLUPDQ�RI�1DWLRQDO�&RPPLWWHH�IRU�WKH�3URWHFWLRQ�RI�+XPDQ�6XEMHFWV�RI�%LRPHGLFDO�DQG%HKDYLRUDO�5HVHDUFK��HYHQ�ZHQW�VR�IDU�DV�WR�GHFODUH���:H�KDYH�ORRNHG�DW�WKH�GDWD�DQG�WKH\GLG�QRW�VXSSRUW�RXU�SUHMXGLFHV��,��IRU�RQH��GLG�QRW�H[SHFW�WR�FRPH�RXU�LQ�IDYRU�RISV\FKRVXUJHU\��%XW�ZH�VDZ�WKDW�VRPH�YHU\�VLFN�SHRSOH�KDG�EHHQ�KHOSHG�E\�LW«�7KHRSHUDWLRQ�VKRXOG�QRW�EH�EDQQHG����
7KHVH�KLVWRULFDO�FRQVLGHUDWLRQV�H[SODLQ�ZK\�OHJLVODWLRQ�ZDV�SDVVHG�LQ�QXPHURXV�FRXQWULHVOHDGLQJ�WR�LWV�SURKLELWLRQ�LQ�D�QXPEHU�RI�$PHULFDQ�6WDWHV�DQG�RWKHU�FRXQWULHV�VXFK�DV*HUPDQ\�RU�-DSDQ��,W�FRQWLQXHV�WR�EH�SHUIRUPHG��EXW�LV�VWULFWO\�UHJXODWHG�DQG�FRQWUROOHG�LQ�DIHZ�$PHULFDQ�FHQWUHV��RU�LQ�)LQODQG��6ZHGHQ��WKH�8QLWHG�.LQJGRP��6SDLQ��,QGLD��%HOJLXP�DQG�WKH�1HWKHUODQGV�� ,Q�)UDQFH��DQ�,*$6��UHSRUW�OLVWHG����ORERWRPLHV�SHUIRUPHG�RQ���SDWLHQWV�EHWZHHQ������DQG�������D�VWXG\�RI���QHXURVXUJLFDO�XQLWV�RXW�RI�D�WRWDO�RI���)UHQFK�FHQWUHV���7KH�)UHQFK�ILJXUHV�IRU������DUH�QRW�NQRZQ��(OVHZKHUH��DERXW�ILIWHHQ�FDVHVD \HDU�DUH�UHSRUWHG�IRU�WKH�8�.���VHYHQW\�LQ�%HOJLXP��DQG�DSSUR[LPDWHO\�ILIWHHQ�IRU�WKHVLQJOH�FDVH�RI�WKH�0DVVDFKXVHWWV�*HQHUDO�+RVSLWDO�LQ�%RVWRQ��RQH�RI�WKH�$PHULFDQ�UHIHUHQFHFHQWUHV��



7KHVH�FRQWURYHUVLHV�FRQFHUQLQJ�SV\FKRVXUJHU\�VHHP�WR�VXPPDULVH�WKH�KLVWRU\�RI�PHGLFDOWKLQNLQJ�LQ�WKH�;;WK�&HQWXU\��/RFDWLQJ�KXPDQ�WKRXJKW�LQ�WKH�FHUHEUXP��DQG�WKH�UHYROXWLRQEURXJKW�DERXW�E\�3DVWHXU�OHG�WR�GLVHQJDJHPHQW�IURP�WKH�PXOWLIDFWRULDO�DQG��PDJLFDO�FRQFHSW�RI�GLVHDVH��7KH�QHXURVFLHQFHV�KDYH�EHQHILWHG�IURP�WKH��DQDWRPR�FOLQLFDO��DSSURDFK�ZKLOH�WKH�SURGLJLRXV�GLVFRYHULHV�LQ�SV\FKRDQDO\VLV�RSHQHG�IXUWKHU�KRUL]RQV��7KH�HWKLFDOLPSOLFDWLRQV�RI�PHGLFDO�SUDFWLFH�KDYH�EHFRPH�PRUH�IRUPDOLVHG��3HUXVLQJ�WRGD\�WKHIXQGDPHQWDO�SULQFLSOHV�VWDWHG�LQ�WKH�1XUHPEHUJ�&RGH�RI�������PDQGDWRU\�FRQVHQW��QHHG�IRUUHVHDUFK��SURKLELWLRQ�RI�DQ\�XQQHFHVVDU\�SDLQ�RU�SK\VLFDO�RU�PHQWDO�LQMXU\��YDOXH�RIKXPDQLWDULDQ�YDOXHV��VFLHQWLILF�HWKLFV��DQG�SURWHFWLRQ�RI�LQGLYLGXDO�OLEHUW\�RI�WKH�VXEMHFW���WKHGHJUHH�WR�ZKLFK�WKH\�FRQIOLFW�ZLWK�WKH�SUDFWLFH�RI�SV\FKRVXUJHU\�EHFRPHV�REYLRXV�
,Q�IDFW��DIWHU�LPPHQVH�LQLWLDO�KRSHV��ZKLFK�ZHUH�PDWHULDOLVHG�E\�WKH�GLVSXWHG�DZDUG�RI�WKH1REHO�3UL]H�WR�(JDV�0RQL]�LQ������ ���H[WHQVLYH�SUROLIHUDWLRQ��LQGLVFULPLQDWH�DSSOLFDWLRQ�DQGH[FHVVLYH�EURDGHQLQJ�RI�LQGLFDWLRQV� OHG�WR�FDWHJRULFDO�FRQGHPQDWLRQ�DQG�TXDVL�FHVVDWLRQ�RISV\FKRVXUJHU\��,WV�KLVWRU\�PD\�EH�LQWHUSUHWHG�DV�D�SDUDGLJP�RI�KXPDQ�HWKLFDO�FRQFHSWV�RVFLOODWLQJ�EHWZHHQ�WZR�H[WUHPHV��$OWKRXJK�WKH�ORERWRP\�RI�WKH���V��LPSUHFLVH�FRPSOLFDWHG��MXPEOHG�LQGLFDWLRQV��LV�D�WKLQJ�RI�WKH�SDVW��UHVXOWV�REWDLQHG�LQ�WKH�WUHDWPHQW�RI3DUNLQVRQ
V�GLVHDVH�E\�QHXURVWLPXODWLRQ��JXLGHG�E\�WKH�DGYDQFHV�RI�IXQFWLRQDO�FHUHEUDOLPDJHU\��KDYH�WRWDOO\�WUDQVIRUPHG�WKH�VLWXDWLRQ�DQG�VHHP�WR�KDYH�RSHQHG�XS�D�QHZ�DYHQXH�,Q�WKH�FLUFXPVWDQFHV��WKH�ZKROH�LVVXH�PXVW�EH�UHVWDWHG�IRU�SDWLHQWV�VXIIHULQJ�IURPREVHVVLYH�FRPSXOVLYH�GLVRUGHUV��2&'����FDQ�WUHDWPHQW�RI��SV\FKLF��WUHPRUV�EH�FRQVLGHUHGLQ�WKH�VDPH�OLJKW�DV�WKH�WUHDWPHQW�RI�3DUNLQVRQLDQ�PXVFXODU�WUHPRUV�"�&DQ�SDWLHQWVVXIIHULQJ�IURP��SXUHO\��SV\FKLDWULF�FRQGLWLRQV�EH�WUDQVIHUUHG�WR�WKH�RUJDQLF�WHUULWRU\�RIFHUHEUDO�SDWKRORJLHV�"

,,�7KH�YDULRXV�WHFKQLTXHV�DQG�WKHLU�HIIHFWV
��� &RQYHQWLRQDO��ORERWRP\�
7KH�WHFKQLTXHV�LQLWLDOO\�SURSRVHG��SUHIURQWDO�OHXFRWRP\���RU��VWDQGDUG��SUHIURQWDO�ORERWRP\� DQG�WUDQVRUELWDO�OHXFRWRP\��DLPHG�WR�GHVWUR\�SDUW�RI�WKH�IURQWDO�OREHV�RU�WKHLU�FRQQHFWLRQVWR� WKH� OLPELF� V\VWHP� EHFDXVH� RI� WKH� UROH� SOD\HG� E\� WKHVH� VWUXFWXUHV� LQ� FRJQLWLYH� DQGDIIHFWLYH�IXQFWLRQV� � 3HUVRQDOLW\�FKDQJHV�EURXJKW�DERXW�E\�WKH�HDUO\�GHVWUXFWLYH�WHFKQLTXHVZHUH� IUHTXHQW� DQG� RIWHQ� GHSORUDEOH� ZLWK� WKH� DSSHDUDQFH� RI� D� VLJQLILFDQW� �IURQWDO� OREH�V\QGURPH�� FKDUDFWHULVHG� E\� SHUPDQHQW� DSDWK\� RU� HXSKRULD�� LQFRQVLVWHQF\�� SXHULOLW\�ERRULVKQHVV�� LPSDLUHG� MXGJHPHQW��DQG�FKDRWLF�EHKDYLRXU� � $GGHG�WR�WKHVH�HIIHFWV�GLUHFWO\UHODWHG�WR�WKH�PXWLODWLRQ�RI�FHUHEUDO�WLVVXH��SRWHQWLDO�KDUPIXO�VLGH�HIIHFWV�RFFXUUHG�VXFK�DVHSLOHSWLF� VHL]XUHV� RU� DJJUHVVLYLW\��� 7KH� YLROHQFH�RI� WKLV� �WUHDWPHQW��� LV� RQH� RI� WKH� UHDVRQVZK\� LW�ZDV�XOWLPDWHO\�FRQGHPQHG�XQDQLPRXVO\��VXPPHG�XS�DV� IROORZV����WKH� OHVVRQV�RI�DUHFHQW� SDVW� ZKHQ� SV\FKRVXUJHU\� UHVRUWHG� WR� WKUHH� VXEWHUIXJHV�� ILUVWO\�� H[SHULPHQWDWLRQFDPRXIODJLQJ�DV� WKHUDS\��VHFRQGO\�� LQ�FRXQWULHV�ZHUH�YLJLODQFH� LV� OD[�� L�H�� WKH� WKLUG�ZRUOG�$VLD�LQ�WKLV�FDVH��WULDOV�SURGXFLQJ�DGYDQWDJHV�IRU�WKH�VROH�EHQHILW�RI�WKH�SULYLOHJHG�FODVVHV�DQG� WKLUGO\� XVLQJ� SXEOLF� RUGHU� DV� DQ� DOLEL� IRU� SHUIRUPLQJ� H[HUHVLV� RQ� YLROHQW� VXEMHFWV� ��
��� )XQFWLRQDO�QHXURVXUJHU\
6LQFH�WKH���V��WKHVH�HDUO\�GDPDJLQJ�WHFKQLTXHV�ZHUH�DEDQGRQQHG�LQ�IDYRXU�RI�PXFK�PRUHOLPLWHG�VXUJLFDO�SURFHGXUHV�FRPSDUHG�WR�WKH�FRQYHQWLRQDO� ORERWRP\��DOWKRXJK�WKH\�DUH�VWLOOGHVWUXFWLYH��*URXSHG�XQGHU�WKH�KHDGLQJ�RI��SV\FKRVXUJHU\���WKH\�UHIHU�WR�SURFHGXUHV�EDVHGRQ�D��IXQFWLRQDO��QHXURVXUJLFDO�DSSURDFK��7HFKQLTXHV�VWLOO�DSSOLHG�DUH��

- DQWHULRU�FDSVXORWRP\��ZKLFK�LQWHUUXSWV�IURQWRWKDODPLF�FRQQHFWLRQV�LQ�WKH�LQWHUQDOFDSVXOH



� FLQJXORWRP\� �� WKH� SDUWLDO� GHVWUXFWLRQ� RI� WKH� FLQJXODWH� J\UXV�� ZKHUHE\� WKHDIIHFWLYH� LPSDFW�RI�V\PSWRPV�FDQ�EH�DWWHQXDWHG�E\�DOWHULQJ�FHUWDLQ�FRQQHFWLRQVZLWKLQ� WKH� OLPELF� V\VWHP�� 0RUH� UHFHQWO\�� DQ� 05,�JXLGHG� VWHUHRWDFWLF� SURFHGXUHKDV� EHHQ� GHYHORSHG�� VXEFDXGDWH� WUDFWRWRP\�� DQ� LQWHUYHQWLRQ� RQ� WKH� ORZHU� SRUWLRQ� RI� WKH� IURQWDOFRUWH[�DLPLQJ�WR�GHVWUR\�WKH�ILEUHV�ZKLFK�FRQQHFW�LW�WR�WKH�K\SRWKDODPXV�DQG�WKHKHDG�RI�WKH�FDXGDWH�QXFOHXV�
� ELOLPELF�OHXFRWRP\��ZKLFK�FRPELQHV�FLQJXORWRP\�DQG�VXEFDXGDWH�WUDFWRWRP\�

8QOLNH�FRQYHQWLRQDO��VSDWLDO��VXUJHU\�� WKLV� LV� LQ� IDFW�D�QHZ��V\PSWRPDWLF��VXUJLFDO� WKHUDS\ZKLFK�FRUUHFWV� IXQFWLRQDO�PDQLIHVWDWLRQV� DQG�QRW� WKH� VWUXFWXUH� RI� WKH� LQGLYLGXDO��$V� LV� WKHFDVH� IRU�DQ\� IXQFWLRQDO�VXUJHU\��SUDFWLWLRQHUV�DUH�HYHQ�PRUH�SUXGHQW� LQ� WKH� IRUPXODWLRQ�RILQGLFDWLRQV�WKDQ�WKH\�DUH�IRU��FRQYHQWLRQDO��VXUJHU\��DQG�LQVLVW�RQ�WKH�DEVROXWH�QHFHVVLW\�IRUPHWLFXORXV�HYDOXDWLRQ�RI�SDWLHQWV��LQ�D�GHPDQGLQJ�PXOWLGLVFLSOLQDU\�IUDPHZRUN�
7KH� UHVXOWV� �HYDOXDWHG� RQ� WKH� EDVLV� RI� VKRUW� VHULHV� EHFDXVH� RI� WKH� SDXFLW\� RI� DFFHSWDEOHLQGLFDWLRQV�� DUH� JHQHUDOO\� FRQVLGHUHG� WR� EH� HIIHFWLYH� GHVSLWH� WKH� H[WUHPH� VHYHULW\� RI� WKHV\PSWRPV�RI�SDWLHQWV�ZLOOLQJ�WR�XQGHUJR�WKHVH�SURFHGXUHV��7KH�VHYHUH�FRJQLWLYH�EHKDYLRXUDOGLVRUGHUV��ZLWK�PDUNHG�DSDWK\�DQG�LQGLIIHUHQFH��ZKLFK�ZHUH�H[SHULHQFHG�E\�HDUO\�ORERWRP\SDWLHQWV��DUH�QR� ORQJHU�REVHUYHG��$Q�HYDOXDWLRQ�RI� WKH� UHVXOWV� RI� WKHVH�QHZ� WHFKQLTXHV� LVUHLQIRUFHG� E\� PRUH� VFLHQWLILFDOO\� EDVHG� DQDO\VLV�� PHDVXULQJ� SRVW�RSHUDWLYH� GHYHORSPHQWVZLWK�REMHFWLYH�VFRULQJ�V\VWHPV��7KH�XQGHVLUDEOH�HIIHFWV��ZKLFK�ZHUH�WKH�REMHFW�RI�H[KDXVWLYHUHSRUWV�EHFDXVH�RI�WKH�SRRU�UHSXWDWLRQ�DWWDFKHG�WR�WKHVH�LQWHUYHQWLRQV�DQG�WKH�UHSXJQDQFHWKH\�DURXVH��GR�QRW� LQFOXGH�DQ\�VSHFLILF�PRUELGLW\��7KH� LQVXIILFLHQW� UHVXOWV�DVVRFLDWHG�ZLWKWKH�HDUO\�ZRUN�RI�LQH[SHULHQFHG�WHDPV�DUH�GXH�WR�WKH��LQLWLDO�IDLOXUH��RI�D�VXUJLFDO�DFW�ZKLFKZDV� YROXQWDULO\� �FDXWLRXV�� DQG� RI� OLPLWHG� DPSOLWXGH�� VR� WKDW� EHFDXVH� RI� WRR� UHVWULFWHGOHVLRQLQJ�� WKH� RXWFRPH� ZDV� VLPSO\� D� PRGHUDWLRQ� RI� WKH� V\PSWRPV�� 7KHVH� ILQGLQJVVRPHWLPHV� OHG� WR� UHYLVLRQ� VXUJHU\� EHIRUH� QHZ� VHWV� RI� SDWLHQWV�ZHUH� DEOH� WR� EHQHILW� IURPLPPHGLDWH� VLQJOH� LQWHUYHQWLRQV� UHSODFLQJ� WKH� SUHYLRXVO\� FDXWLRXV� WZR� VWHS� SURFHGXUHV�
0RUH� UHFHQWO\�� WKH� DGPLQLVWUDWLRQ� �JXLGHG� E\� PRGHUQ� FHUHEUDO� LPDJHU\� WHFKQLTXHV�� RI� DKLJKO\� IRFXVHG�JDPPD�UDGLDWLRQ���JDPPD�NQLIH���SURGXFHG�FOLQLFDO� UHVXOWV�VLPLODU� WR� WKHVHQHZ�QHXURVXUJLFDO�WHFKQLTXHV��H[FHSW�WKDW�LW�LV�PLQLPDOO\�LQYDVLYH�

��� &HUHEUDO�VWLPXODWLRQ�WHFKQLTXHV
%HVLGHV� WKH� GHYHORSPHQW� RI� WKHVH� UHFHQW� VXUJLFDO� SURFHGXUHV�ZKLFK�� E\� WKHLU� YHU\� QDWXUHVWLOO�LQYROYHG�VRPH�GHJUHH�RI�PXWLODWLRQ��QHZ�KRSHV�DUH�QRZ�DULVLQJ�ZLWK�WKH�DSSHDUDQFH�RIVRPH� YHU\� GLIIHUHQW� �� EHFDXVH� WKH\� DUH� QRQ�GHVWUXFWLYH� �� IUHVK� WHFKQLTXHV� EDVHG� RQVWHUHRWDFWLF�QHXURVWLPXODWLRQ��2XWFRPHV�DUH�VWLOO�EHLQJ�HYDOXDWHG��EXW�WKH�WHFKQLTXHV�KDYHDOUHDG\�EHHQ�XVHG�IRU�RWKHU�LQGLFDWLRQV�VXFK�DV�VHYHUH�3DUNLQVRQ
V�GLVHDVH��DQG�ZHUH�IRXQGWR� EH� DOPRVW� IUHH� RI� DQ\� FRPSOLFDWLRQV�� 7KHUH� LV� QR� SHUPDQHQW� FHUHEUDO� GDPDJH�� &OLQLFDOUHVHDUFK�HIIRUWV�DUH�RQJRLQJ�ZLWK� WKH�KRSH�RI�JDLQLQJ��ZLWK� WKH�KHOS�RI�DGYDQFHG�FHUHEUDOLPDJHU\�WHFKQLTXHV��EHWWHU�LGHQWLILFDWLRQ�RI�WKH�SDWKRORJLFDO�DUHDV��DQG�WKHUHIRUH�RI�ORFDWLQJHYHU�PRUH�OLPLWHG��LQWUDFHUHEUDO�WDUJHWV��
7KHVH� SV\FKR�HOHFWUR�SK\VLRORJLFDO� WHFKQLTXHV� VHHN� WR� DFKLHYH� SV\FKRPRGXODWLRQ� E\LPSODQWLQJ�LQWR�WKH�FHUHEUDO�SDUHQFK\PD��VWLPXODWLQJ�HOHFWURGHV�LQ�VSHFLILF�ORFDWLRQV�VXFK�DVWKH� DQWHULRU� OLPE� RI� WKH� LQWHUQDO� FDSVXOH�� 7KH� HTXLYDOHQW� RI� DQWHULRU� FDSVXORWRP\� FDQ� EHDFKLHYHG�� LQ� ZKDW� VKRXOG� EH� D� UHYHUVLEOH� PDQQHU�� E\� WKH� LQGXFWLRQ� RI� D� UDGLRIUHTXHQF\FXUUHQW�� ,W� LV� KRSHG� WKDW� WKLV� UHFHQW� UHVHDUFK� ZLOO� OHDG� WR� UHYHUVLEOH� SURFHGXUHV�� 7KHWHFKQLTXHV� DUH� VLPLODU� WR� WKRVH� ZKLFK� KDYH� SURYHG� HIIHFWLYH� LQ� WKH� WUHDWPHQW� RI� VHYHUH3DUNLQVRQLVP��,Q�WKLV�SDUWLFXODU�LQGLFDWLRQ��WKH�VWULFWO\�V\PSWRPDWLF�QDWXUH�RI�WKH�WUHDWPHQWLV� GHPRQVWUDWHG� E\� WKH� UHDSSHDUDQFH� RI� FOLQLFDO� V\PSWRPV� ZKHQ� VWLPXODWLRQ� FHDVHV�6FLHQWLILF� IROORZ�XS� RI� WKLV� FDWHJRU\� RI� SDWLHQWV� KDV� DOVR� VKRZQ� WKDW� FHUWDLQ� DIIHFWLYHPDQLIHVWDWLRQV�PD\�EH�DFFHVVLEOH�WR�VXFK�QHXURVWLPXODWLRQ�



$OWKRXJK� WKHUDSHXWLF� KRSHV� EDVHG� RQ� WKH� SUHOLPLQDU\� RXWFRPH� RI� QHXURVWLPXODWLRQWHFKQLTXHV� �DQG� WKHLU� LQLWLDO� UHVXOWV� LQ� VHYHUH� 3DUNLQVRQ
V� GLVHDVH�� VHHP� SURPLVLQJ�� LQWKHRU\�� WKH� SURPLVH� RI� UHYHUVLELOLW\� LV� VWLOO� DQ� LVVXH�� $SDUW� IURP� WKH� SRVVLELOLW\� RI� UHGXFHGHIILFDF\� RU� UHODSVHV� LI� WUHDWPHQW� LV� WRR� PLOG�� WKHUH� FRXOG� DOVR� EH� D� ULVN� RI� �SDUDGR[LFDO�FRPSOLFDWLRQV��RU�HYHQ�KDUPIXO�HIIHFWV�VXFK�DV�VXLFLGDO� LQFOLQDWLRQV� LQ�SDWLHQWV�ZKR��KDYLQJRQFH�EHHQ�VWLPXODWHG��UHJDLQ�OXFLGLW\�UHJDUGLQJ�WKHLU�SDVW�FRQGLWLRQ�DQG�DUH�XQDEOH�WR�DFFHSWLW�
$OWKRXJK� WKH\� DUH� YHU\� GLIIHUHQW� IURP� VXUJHU\� PXWLODWLQJ� WKH� FHUHEUDO� SDUHQFK\PD�SV\FKRORJLFDOO\�DQG�VRFLDOO\�WKHVH�VWLPXODWLRQ�WHFKQLTXHV�ZLOO�DOZD\V�UHPDLQ�OHVV�DFFHSWDEOHWKDQ�IRU�LQVWDQFH�FDUGLDF�VWLPXODWLRQ��+RZHYHU��WKH�YROXQWDU\�QDWXUH�RI�WKH�SDWLHQW
V�DFWLRQLQ�VXEPLWWLQJ�WR�WUHDWPHQW�UHPDLQV�� WKH�SDWLHQW� LV�VWLOO� IUHH�WR� LQWHUYHQH� LQ�WKH�VWLPXODWLRQSURFHVV� �E\� LQWHUUXSWLQJ� LW��� DQG� WKH� IDFW� WKDW� WKH� HOHFWURGHV� QHHG� WR� EH� UH�SRVLWLRQHG� DWUHJXODU�LQWHUYDOV�LV�SURRI�HQRXJK�RI�UHSHDWHG�SDWLHQW�FRQVHQW��,Q�IDFW��WKHVH�QHZ�PHWKRGV�RIPRGLI\LQJ� FHUHEUDO� IXQFWLRQV� VKDUH� PDQ\� SRLQWV� LQ� FRPPRQ� ZLWK� WKH� EHKDYLRXUDOPRGLILFDWLRQV� LQGXFHG� E\� SKDUPDFHXWLFDO� WUHDWPHQW�� ,Q� ERWK� FDVHV�� WKH� DLP� LV� UDWKHU� WRPRGXODWH�EHKDYLRXU�DQG�FRQGXFW� WKDQ� WR� FRQWURO� WKH� LQGLYLGXDO� FRQFHUQHG�� 7KH� WKHRUHWLFDOULVN��RU�IDQWDV\��RI�VXEMHFWLRQ�RI�WKH�LQGLYLGXDO�VKRXOG�EH�ZHLJKHG�DJDLQVW�WKH�ZLOO�WR�OLEHUDWHWKH�SDWLHQW�IURP�WKH�WUXH�VXEMHFWLRQ�LQIOLFWHG�E\�WKH�GLVHDVH���

,,,�(WKLFDO�LVVXHV
7KH� SUHVHQW� LQGLFDWLRQV� IRU� SV\FKRVXUJHU\�� DOWKRXJK� H[FHSWLRQDO�� KDYH� QRW� HQWLUHO\GLVDSSHDUHG��� $OWKRXJK� WKH�SURFHGXUHV� VWLOO� VHHP� OHJLWLPDWH��SK\VLFLDQV� WHQG� WR� IRUJR� WKHXVH� RI� WKLV� WRRO�� EHFDXVH� RI� HWKLFDO� DODUP� DW� LWV� ODFN� RI� FRGLILFDWLRQ�� :LWKRXW� VHHNLQJ� WRPLQLPLVH�WKH�FRQVLGHUDEOH�GLIILFXOWLHV�HQFRXQWHUHG�LQ�REWDLQLQJ�SDWLHQW�FRQVHQW��WKH�HVVHQWLDOLVVXH� LV� FHUWDLQO\� WKH� �HWKLFDO� DSSURDFK�� RI� SV\FKRVXUJHU\�� 2XU� DSSUHKHQVLRQV�� ULVNV�� DQGFHUWDLQWLHV� WKXV� FRPH� WR� WKH� IRUHIURQW� DQG� WKH� HWKLFDO� OHJLWLPDF\� RI� VXFK� UHIOHFWLRQ� LVXQGHQLDEOH�
7KH� HWKLFDO� DSSURDFK� RI� WKH� LVVXH� RI� SV\FKRVXUJHU\� FDQQRW� VLGHVWHS� WKHHSLVWHPRORJLFDO� VWXG\� RI� WKH� IHDUV� DQG� IDQWDVLHV� DVVRFLDWHG� ZLWK� DQ\� LQWHUYHQWLRQ� RQ� WKHEUDLQ�� LQ�RWKHU�ZRUGV�� WKH� ULVN�RI�PRUH�RU� OHVV� LUUHYHUVLEOH�PRGLILFDWLRQV� WR� WKH�SV\FKH�E\H[WHUQDO�PHDQV��(WKLFV�FDQQRW�VLPSO\�DFFHSW�D�UHVSRQVH�EDVHG�VROHO\�RQ�D�VFLHQWLILF�KLVWRU\ZKLFK� FXOPLQDWHG� LQ� PDNLQJ� DQ\� GHEDWH� RQ� WKH� VXEMHFW� XQDFFHSWDEOH�� 2Q� WKH� FRQWUDU\�HWKLFV� GHPDQG� WKDW�� LQ� WKH� OLJKW� RI� QHZ� WHFKQLTXHV�� WKH� VDPH� TXHVWLRQV� VKRXOG� EH� DVNHGDJDLQ�EXW�LQ�GLIIHUHQW�WHUPV��%XW�QHZ�ZRUGV�DUH�DOVR�FRLQHG�WR�GHVFULEH�WKHVH�WUHDWPHQWV�IRUD QHZ�SRSXODWLRQ�RI�SDWLHQWV��DQG�WKHVH�VHPDQWLF�GHYHORSPHQWV�ILQDOO\�UHVHPEOH�DWWHPSWV�WRGHVFULEH� �RU� UDWKHU� UHQGHU� OHVV� GUDPDWLF�� WKH� IHHOLQJV� RI� KHDOWKFDUH� SURYLGHUV�� ORERWRP\YDQLVKHV� LQ� IDYRXU� RI� SV\FKRVXUJHU\�� ZKLFK� IDGHV� DZD\� DQG� LV� UHSODFHG� E\� IXQFWLRQDOQHXURVXUJHU\��ZKLFK�QRZ�WXUQV�LQWR��QHXURPRGXODWLRQ�E\�FHUHEUDO�VWLPXODWLRQ����
7UHDWLQJ� E\� QHXURVXUJLFDO� H[HUHVLV� UHFRJQLVHG� RUJDQLF� GLVRUGHUV� VXFK� DV� D� EUDLQ� WXPRXU�UDLVHV�QR�VSHFLDO�HWKLFDO�LVVXH�LQ�FOLQLFDO�SUDFWLFH��$OWKRXJK�WKLV�W\SH�RI�SDWKRORJ\�PD\�EULQJDERXW�D�FHUWDLQ�GHJUHH�RI�PHQWDO�FRQIXVLRQ��WKH�LQGLFDWLRQ�LV�JHQHUDOO\�VHOHFWHG�E\�REWDLQLQJFRQVHQW�IURP�WKH�SDWLHQW�RU�WKH�IDPLO\��,Q�FRQWUDVW��RQH�FDQ�ZHOO�LPDJLQH�WKDW��PXFK�RI�WKHKHVLWDWLRQ� DQG� REVWUXFWLRQ� WKDW� DWWHQG� GLVFXVVLRQV� RI� FRQVHQW� WR� SV\FKRVXUJHU\� DUH� EDVHGXSRQ� XQZLOOLQJQHVV� WR� YLHZ� PHQWDO� LOOQHVV� LQ� WKH� VDPH� ZD\� DV� SK\VLFDO� LOOQHVV����
,QWHJUDWLQJ� LQWR� WKH� HTXDWLRQ� NQRZOHGJH� RI� IDYRXUDEOH� UHVXOWV� JDLQHG� E\� WKH� XVH� RILQWUDFHUHEUDO�VWLPXODWLRQ�WHFKQLTXHV� IRU� WKH�WUHDWPHQW�RI�VHYHUH�3DUNLQVRQ
V�GLVHDVH��JLYHVHYHQ� VKDUSHU� IRFXV� WR� WKH� LVVXH�� $V� LQ� WKLV� WUXO\� RUJDQLF� SDWKRORJ\�� QHXURVWLPXODWLRQ



WHFKQLTXHV� ZKLFK� PLPLF� WKH� HIIHFWV� RI� IXQFWLRQDO� QHXURVXUJHU\�� KDYH� GHPRQVWUDWHGSURPLVLQJ� UHVXOWV� IRU� SDWLHQWV� WURXEOHG� E\� VHYHUH� REVHVVLYH�FRPSXOVLYH� GLVRUGHU� �2&'��:LWK�VXFK�SDWLHQWV��ZKR�DUH�YHU\�HDJHU� IRU� �RUJDQLF��FRUUHFWLRQ�RI� WKHLU�GLVRUGHU��SHUKDSVVRPH� RI� RXU� UHOXFWDQFH� VWHPV� IURP� WKH� SRVVLELOLW\� �DSDUW� IURP� WKH� OHJLWLPDWH� LVVXH� RIFRQVHQW�� RI� H[WHQVLRQ� WR� VHYHUH� SV\FKLDWULF� GLVRUGHUV� ZLWK� VHOI�� RU� KHWHUR�DJJUHVVLRQWHQGHQFLHV��RU� RQ� WKH� FRQWUDU\� WR� RYHU�VLPSOLILFDWLRQ�VXFK�DV� �VKRXOG�\RX�FXW� WKH�EUDLQ� WRVDYH�WKH�PLQG��� "
,Q� ������ WKH�:RUOG� 3V\FKLDWULF� $VVRFLDWLRQ� DSSURYHG� D� GHFODUDWLRQ� WKH� SUHDPEOH� RI� ZKLFKUHDG�DV� IROORZV� �����3V\FKLDWU\� LV�D�PHGLFDO�GLVFLSOLQH� FRQFHUQHG�ZLWK� WKH�SURYLVLRQ�RI� WKHEHVW� WUHDWPHQW� IRU� PHQWDO� GLVRUGHUV�� ZLWK� WKH� UHKDELOLWDWLRQ� RI� LQGLYLGXDOV� VXIIHULQJ� IURPPHQWDO� LOOQHVV� DQG� ZLWK� WKH� SURPRWLRQ� RI� PHQWDO� KHDOWK�� 3V\FKLDWULVWV� VHUYH� SDWLHQWV� E\SURYLGLQJ� WKH� EHVW� WKHUDS\� DYDLODEOH� FRQVLVWHQW� ZLWK� DFFHSWHG� VFLHQWLILF� NQRZOHGJH� DQGHWKLFDO� SULQFLSOHV�� 3V\FKLDWULVWV� VKRXOG� GHYLVH� WKHUDSHXWLF� LQWHUYHQWLRQV� WKDW� DUH� OHDVWUHVWULFWLYH�WR�WKH�IUHHGRP�RI�WKH�SDWLHQW�DQG�VHHN�DGYLFH�LQ�DUHDV�RI�WKHLU�ZRUN�DERXW�ZKLFKWKH\�GR�QRW�KDYH�SULPDU\�H[SHUWLVH���
7KHVH� SUHOLPLQDU\� UHIOHFWLRQV� GHPRQVWUDWH� WKDW� HWKLFDO� LVVXHV� FRQQHFWHG� WR� WKLV� QHZWHFKQLTXH�FRPH�XQGHU�WKUHH�KHDGLQJV��

- WKH� VFLHQWLILF� YDOLGLW\� RI� WKH� WHFKQLTXH� DQG� WKHUHIRUH� RI� LWV� HYDOXDWLRQ�WKH�SDWLHQW
V�FRQVHQW�
- WKH� SRVVLELOLW\� RI� D� FRQIOLFW� EHWZHHQ� WKH� LQWHUHVWV� RI� WKH� SDWLHQW� DQG� WKDW� RIVRFLHW\��LQ�SDUWLFXODU�LQ�WKH�FDVH�RI�GDQJHURXV�RU�YLROHQW�LQGLYLGXDOV�

7KH�FHQWUDO�GLIILFXOW\�LV�WKHUHIRUH�RQH�RI�OHJLWLPDF\��RI�WKH�VWDWXV�RI�D�QHZ�WHFKQLTXH�LQ�WKHHWKLFDO�DSSURDFK�RI�DQ�LVVXH�IRU�ZKLFK�WKH��HWKLFDO��UHVSRQVH�LV�SXUHO\�WHFKQLFDO��%XW�LQ�WKHVDPH�ZD\�DV�PHGLFDOO\�DVVLVWHG�UHSURGXFWLRQ�KDV�DOZD\V�JHQHUDWHG�QHZ�TXHVWLRQV��WKHUH�LVQR�UHDVRQ�ZK\�SV\FKRVXUJHU\�FDQQRW�EH�VHUHQHO\�EURDFKHG�RQFH�PRUH�RQ�WKH�EDVLV�RI�QHZGDWD�
7KHUH�DUH�LQ�IDFW�D�OLVW�RI�TXHVWLRQV�WR�EH�DQVZHUHG��

- :KDW�LV�WKH�SRWHQWLDO�LQGLFDWLRQ�IRU�SV\FKRVXUJHU\�"
- ,V� DQ� HYDOXDWLRQ� RI� UHVHDUFK� DFWLYLW\� EHLQJ� FRQVLGHUHG�� RU� DUH� WKHVH� WHFKQLTXHVDOUHDG\�SDUW�RI�WKH�WKHUDSHXWLF�LQYHQWRU\�"
- +RZ��DQG�E\�ZKRP��VKRXOG�WKH�SHUWLQHQFH�RI�WKHVH�LQGLFDWLRQV�EH�HYDOXDWHG�"
- $UH�ZH�FHUWDLQ�RI�WKH�UHYHUVLEOH�RU�LUUHYHUVLEOH�QDWXUH�RI�FHUWDLQ�LQWHUYHQWLRQV"
- &DQ�WKH�LVVXH�RI�D�SDWLHQW
V�FRQVHQW�EH�FRQVLGHUHG�IRU�SDWLHQWV�ZKR��LQ�HVVHQFH�KDYH� ORVW� D� JUHDWHU� RU� OHVVHU� SRUWLRQ� RI� WKHLU� IUHHGRP� RI� MXGJHPHQW� "

- :KHUH�DUH�WKH�OLPLWV�RI�LQIRUPHG�FRQVHQW�LQ�VXFK�D�FRQWH[W�"
- 7R� ZKDW� H[WHQW� VKRXOG� VRFLHW\� H[HUFLVH� FULWLFDO� MXGJHPHQW� "� :KDW� LQVWLWXWLRQVKRXOG� WDNH� RQ� WKH� UHVSRQVLELOLW\� IRU� VXFK� SDWLHQWV�� DQG� DFFRUGLQJ� WR� ZKDWVWDQGDUGV� "� :KDW� VKRXOG� EH� WKH� 6WDWH
V� UROH� LQ� VXFK� WKHUDS\� "

- KRZ�VKRXOG�VRFLHW\�WKLQN�IRU�WKH�PHQWDOO\�UHWDUGHG�"
- +RZ�VKRXOG�TXDOLW\�RI�OLIH�EH�DVVHVVHG��IURP�WKH�YLHZSRLQW�RI�WKH�VXEMHFW��RU�WKDWRI�VRFLHW\�"



��� ,QGLFDWLRQV�WRGD\
6SHFLDOLVW�SV\FKLDWULVWV�DQG�QHXURVXUJHRQV�ZKR�ZHUH�FRQVXOWHG��DOO�DJUHHG�WKDW�WKH�HVVHQWLDOLQGLFDWLRQ�LV�ILUVW�DQG�IRUHPRVW�REVHVVLYH�FRPSXOVLYH�GLVRUGHU��2&'���,Q�WKH�WKURHV�RI�WKHVHGLVDEOLQJ� WUHDWPHQW�UHIUDFWRU\� REVHVVLYH� SV\FKRQHXURVHV�� SDWLHQWV� DUH� WUXO\� WRUPHQWHG� E\WKH�SDLQIXO�DZDUHQHVV�RI�WKHLU�FRQGLWLRQ�DQG�WKHLU�OLYHV�UHYROYH�HQWLUHO\�DURXQG�WKHLU�ULWXDOV�7KLV�ZRXOG�EH�WKH�LQGLFDWLRQ�IRU�ZKLFK�SV\FKRVXUJHU\�LV�WKH�PRVW�IUHTXHQWO\�UHVRUWHG�WR��DSULRUL�PRUH�WKDQ�����RI�VXFK�LQWHUYHQWLRQV��DQG�IRU�ZKLFK�LW�LV�PRVW�VXFFHVVIXO�ZLWK�QRWDEOHREMHFWLYH� LPSURYHPHQW��:LWK�WKLV� LQGLFDWLRQ�� WKH� IDLOXUH�RI� WUHDWPHQW�E\�PHGLFDWLRQ�PDNHVFRQVHQW�DOPRVW� LUUHOHYDQW� VLQFH�SDWLHQWV�DUH�PRUH� WKDQ�HDJHU��DQG� VRPHWLPHV� LPSORUH� IRUKHOS�E\�WKLV�WHFKQLTXH�
7KH�RWKHU�SRVVLEOH�LQGLFDWLRQV�UDLVH�UDGLFDOO\�GLIIHUHQW�SUREOHPV��EH�LW�DV�UHJDUGV�SDWKRORJ\�IUHTXHQF\��HWKLFDO�LPSOLFDWLRQV��RU�UHVSRQVLELOLW\��

- 6RPH�VHYHUH�GHSUHVVLRQV��FKURQLF�PHODQFKROLD��UHIUDFWRU\�WR�PDVVLYH�WUHDWPHQW�L�H�� DW� OHDVW� �� FRXUVHV� RI� DQWLGHSUHVVDQW� FKHPRWKHUDS\� FRPSULVLQJ� VHYHUDODQWLGHSUHVVDQWV�DQG�VHYHUDO�FRXUVHV�RI�VLVPRWKHUDS\��
- 6HYHUDO�DIIHFWLYH�GLVRUGHUV��VXFK�DV�WKH�PDMRU�WUHDWPHQW�UHIUDFWRU\�VFKL]RSKUHQLFSV\FKRVHV�
- )LQDOO\��VRPH�FDVHV�RI�DJJUHVVLYLW\�WR�RQHVHOI�RU�WR�RWKHUV��ZKLFK�DUH�DOO�LQGLYLGXDOFDVHV�

��� 7KH�UHODWLRQVKLS�EHWZHHQ�WKHUDS\�DQG�UHVHDUFK�SURFHGXUHV

,Q�SUDFWLFDO� WHUPV��SUH�VXUJLFDO� HYDOXDWLRQ�HQDEOLQJ�D�PHGLFDO� VHOHFWLRQ�RI�SDWLHQWV�DSSOLHVVROHO\�WR�SDWLHQWV�VXIIHULQJ�IURP�2&'��2EMHFWLYH�FULWHULD�FDQ�EH�DUULYHG�DW�RQ�WKH�EDVLV�RI�DVWULFW� PXOWLGLVFLSOLQDU\� DSSURDFK�� )RU� WKLV� LQGLFDWLRQ�� WKH� IROORZLQJ� FULWHULD� KDYH� EHHQVHOHFWHG��� D��GLDJQRVWLF�FULWHULD�HVWDEOLVKHG� IRU�DW� OHDVW� ILYH�\HDUV��E�� VLJQLILFDQW� VXIIHULQJHYLGHQFHG� E\� YDOLGDWHG� FOLQLFDO� DQG� VRFLDO� IXQFWLRQ� VFRUHV�� F�� UHFRJQLWLRQ� WKDW� WKH� XVXDOPHGLFDWLRQV��XVHG�HLWKHU�VLQJO\�RU�LQ�FRPELQDWLRQ�IRU�DW�OHDVW�ILYH�\HDUV��KDYH�KDG�QR�HIIHFWRU� KDG� WR� EH� VWRSSHG� EHFDXVH� RI� LQWROHUDEOH� VLGH� HIIHFWV�� G�� DSSURSULDWH� WUHDWPHQW� RI� DQDVVRFLDWHG� FR�PRUELG� GLVRUGHU�� H�� D� SRRU� SURJQRVLV� IRU� WKH� GLVRUGHU� LQ� TXHVWLRQ�
,Q�DOO�FDVHV��LW�ZRXOG�EH�QHFHVVDU\�WR��

- 9HULI\� WKDW� WKH� JOREDO� PDQDJHPHQW� RI� WKH� LQGLYLGXDO� LV� FRUUHFWO\� HYDOXDWHG�

- (VWDEOLVK��SKDUPDFHXWLFDO�GHILFLHQF\��
- 'RFXPHQW�WKH�SRWHQWLDO�EHQHILW�XVLQJ�REMHFWLYH�LQVWUXPHQWV��VFDOHV��WRJHWKHU�ZLWKDQ�LQWHU�LQVWLWXWLRQDO�HYDOXDWLRQ�
- 5HTXHVW� WKH� RSLQLRQV� RI�PXOWLSOH� SV\FKLDWULF� WHDPV� �LQFOXGLQJ� WKH� RSLQLRQ� RI� DWOHDVW�WZR�RWKHU�SV\FKLDWULVWV��
- 2EWDLQ�SDWLHQW�FRQVHQW��7KH�IDPLO\�FDQQRW�EH�DVNHG�WR�JLYH�FRQVHQW��ZKLFK�PXVWEH� JLYHQ� SHUVRQDOO\�� 2EWDLQLQJ� FRQVHQW� GRHV� UDLVH� VRPH� SDUWLFXODU� LVVXHV� ZLWK2&'��EHFDXVH� LW� LV�SDUW�RI�DQ� LQGLYLGXDO���DOPRVW�FRQWUDFWXDO���DFWLRQ��VLQFH�WKLVWKHUDSHXWLF�RSWLRQ�VHHPV�WR�EH�D�ODVW�UHVRUW�
- ,QIRUP� WKH� SDWLHQW� RI� WKH� ULVNV�� DQG� SUHIHU� WKH� OHVV� LQWUXVLYH� VWHUHRWDFWLFWHFKQLTXHV�
- 3URSRVH�D�QDWLRQDO�SURFHGXUHV�UHJLVWU\��WR�IDFLOLWDWH�HYDOXDWLRQ��



)RU� RWKHU� LQGLFDWLRQV�� WKH�VFLHQWLILF�GHPDQG� IRU� UHVHDUFK� WR�EH�SHUWLQHQW� LV� HYHQ� VWURQJHU�SRVVLEO\� GRPLQDQW�� LQ� YLHZ� RI� WKH� XQFHUWDLQWLHV� YHLOLQJ� WKH� SDWKRORJ\� DQG� LWV� SUHVXPHGWUHDWPHQW�� $OWKRXJK� D� GHJUHH� RI� WHQVLRQ� HPHUJHV� ZKHQHYHU� LUUHYHUVLEOH� FHUHEUDOPDQLSXODWLRQ� LV� FRQVLGHUHG�� REYLRXVO\� WKH� UHYHUVLELOLW\� RI� QHZ� WHFKQLTXHV� FDQ� RQO\� EHIRUPDOO\�HVWDEOLVKHG�E\�HQFRXUDJLQJ�UHVHDUFK�RQ�WKH�VXEMHFW� �� ,W� WKHUHIRUH�VHHPV�HWKLFDOO\LPSURSHU�WR�RSSRVH�D�SURMHFW�ZKLFK�SUHFLVHO\�DLPV�WR�JXDUDQWHH�UHYHUVLELOLW\�RI� WKH�HIIHFWVSURGXFHG��,Q�D�SUHYLRXV�&&1(�UHSRUW�RQ�WKH�VXEMHFW�RI�FRQVHQW��� WKH�SRLQW�KDG�DOUHDG\�EHHQPDGH� WKDW� �7KH� LQWULFDF\� RI� WKH� FDUH� DQG� UHVHDUFK� UHODWLRQVKLS� KDV� EHFRPH� D� PDMRUFKDUDFWHULVWLF�RI�
VFLHQWLILF�PHGLFLQH
��7KLV�VKRXOG�EH�D�VXEMHFW�RI�SULGH��:KHQ�LW�HQJDJHV�LQUHVHDUFK��PHGLFLQH�TXHVWLRQV�LWV�RZQ�SULQFLSOHV��FRUUHFWV�LWV�PLVWDNHV��DQG�SURJUHVVHV��*RRGUHVHDUFK� LV� QRW� VXIILFLHQW� LQ� LWVHOI� WR� HQVXUH� TXDOLW\� KHDOWK� FDUH�� EXW� LW� GRHV� FRQWULEXWH��

���&RQVHQW
7KH� FRQFHSW� RI� FRQVHQW�PD\� WDNH� RQ� YHU\� GLIIHUHQW�PHDQLQJV� GHSHQGLQJ� RQ� ZKHWKHU� WKHDSSURDFK�LV�PHGLFDO��OHJDO��SKLORVRSKLFDO��RU�HWKLFDO��� ZKHWKHU�LW�RQO\�FRQFHUQV�WKH�LQGLYLGXDOLQ�TXHVWLRQ��� RU�ZKHWKHU� LW� LV�JLYHQ� IRU� WKH�EHQHILW�RI�D� WKLUG�SDUW\��� %H\RQG� WKH�JHQHUDOLPSOLFDWLRQV�RI�WKH�FRQFHSW�RI�FRQVHQW��ZKLFK�&&1(�KDV�DOUHDG\�UHIHUUHG�WR�IUHTXHQWO\���WKLVUHPDLQV� D� FUXFLDO� LVVXH� LQ� SV\FKLDWU\�� PRUH� WKDQ� IRU� DQ\� RWKHU� PHGLFDO� GLVFLSOLQH�� DQGSDUWLFXODUO\�VR�ZKHQ�SV\FKRVXUJHU\�LV�RQH�RI�WKH�RSWLRQV�
7KHUH�DJDLQ��SDWLHQWV�VXIIHULQJ�IURP�2&'�PXVW�EH�FRQVLGHUHG�DSDUW�IURP�WKRVH�DIIHFWHG�E\RWKHU� SV\FKLDWULF� DLOPHQWV�� VRPH� RI� ZKLFK� LQYROYH� YLROHQFH� �DQG�RU� LQYROYLQJ� GLPLQLVKHGMXGJHPHQW��DQG�IRU�ZKLFK�WKHUH�KDV�QRW�EHHQ�FRQFOXVLYH�HYLGHQFH�RI�HIILFDFLRXV�EHQHILW�IURPPHGLFDO�WUHDWPHQW�
:LWK�VHYHUH�REVHVVLYH�SV\FKRVHV� FRQVHQW�DSSHDUV� LQ� WKH� VDPH� OLJKW� DV� IRU� DQ\�RWKHUPHGLFDO�GLVFLSOLQH��3DWLHQWV�DUH�QRW�XQDEOH�WR�H[HUFLVH� MXGJHPHQW��DQG�VLQFH�WKH\�DUH� IXOO\FRQVFLRXV�RI� WKH� WRUPHQW� WKH\� WUXO\�HQGXUH�� WKH\�DUH� WKH� ILUVW� WR� FDOO� IRU� WKH� LQWHUYHQWLRQ�7KLV� VRPHWLPHV�VWURQJ�RU� HYHQ�GHPDQGLQJ� FODLP� LQ� IDFW� JLYHV� VLQJXODULW\� WR� WKH�QRWLRQ�RIFRQVHQW�LQ�WKLV�SDWKRORJ\��LW�PD\�LQ�IDFW�EH�FORVHU�WR�GHVLUH�WKDQ�WR�D�VWDWHPHQW�RI�FRQVHQWVWULFWR� VHQVX�� ,Q� WKH�SUHVHQFH�RI� WKLV�GHVLUH�� SK\VLFLDQV� VRPHWLPHV�QHHG� WR� UHFRJQLVH� WKHDQJXLVK�FUHDWHG�E\�WKH�SDWKRORJ\��DQG�WR�FRQVHQW�WR�WKLV�UHTXHVW���
7KH��ODVW�UHVRUW��QDWXUH�RI�SV\FKRVXUJHU\�QHYHUWKHOHVV�IRUFHV�WKH�KHDOWKFDULQJ�WHDP��OHDYLQJDVLGH�WKH�LVVXH�RI�FRQVHQW��WR�FRQVLGHU�SRVVLEOH�PHGLFDO�REMHFWLRQV��

- �+DYH� WKH� GLDJQRVLV� DQG� HYROXWLRQ� RI� WKH� FRQGLWLRQ� EHHQ� NQRZQ��ZLWK� VXIILFLHQWSUREDELOLW\�� IRU� D� VXIILFLHQW� OHQJWK� RI� WLPH�� DIWHU� KDYLQJ� WULHG� DOO� DSSURSULDWHWKHUDS\��WR�MXVWLI\�SV\FKRVXUJHU\�"
- $UH� WKH� LQGLFDWLRQV�� WKH� W\SH� RI� LQWHUYHQWLRQ�� DQG� LWV� RXWFRPH� NQRZQ� ZLWKVXIILFLHQW�SUHFLVLRQ�"�$UH�WKH�FDXVHV�RI�IDLOXUH�RU�VXFFHVV�FRUUHFWO\�HYDOXDWHG��IRUD VXIILFLHQW�QXPEHU�RI�SDWLHQWV�VXIIHULQJ�IURP�WKH�VDPH�FRQGLWLRQ�"������
- :RXOG� LW� QRW� EH� SUHIHUDEOH� �� UHPHPEHULQJ� WKH� LPSOLFDWLRQV� RI� WKH� GLVFRYHU\� RI

QHXUROHSWLFV���WR�DZDLW�QHZ�DGYDQFHV�LQ�SKDUPDFRORJ\�RU�QHXURFKHPLVWU\��UDWKHUWKDQ�FRPPLW�WKH�SDWLHQW�WR�D�VXUJLFDO�SURFHVV�OHDGLQJ�WR�LUUHYHUVLEOH�HIIHFWV��"�
7KXV� LW� LV� WKDW� VHQVLWLYLW\� WR� WKH� UHDOLW\� DQG� LQWHQVLW\� RI� WKH� SDWLHQW
V� GLVWUHVV� EULQJV� WKHFRQYLFWLRQ� WKDW� LW� �DOPRVW� QRQ�HWKLFDO�� WR� GHQ\� VXFK� WUHDWPHQW� WR� SDWLHQWV� VXIIHULQJ� IURPGLVDEOLQJ��FKURQLF��DQG� LQWUDFWDEOH�GLVHDVH��DQG�DOO� WKH�PRUH�VR�EHFDXVH� WKH� ULVN�RI� VRFLDO�VRPDWLF�� DQG�PHQWDO� FRPSOLFDWLRQV� �LQFOXGLQJ� WKH� ULVN� RI� VXLFLGH�� FDQQRW� EH�GLVFRXQWHG��$OHJLWLPDWH�HWKLFDO�TXHVWLRQ�LV�KRZ�ORQJ�D�SDWLHQW�VKRXOG�EH�OHIW�WR�VXIIHU�PHGLFDO�WKHUDSHXWLFIDLOXUH�EHIRUH�RIIHULQJ�QHXURVWLPXODWLRQ�



+RZHYHU��IRU�SDWLHQWV�VXIIHULQJ�IURP�DJJUHVVLYH�GHOXVLRQDO�FRQGLWLRQV��ZKR�PD\�EHGDQJHURXV�IRU�WKHPVHOYHV�RU�RWKHUV���WKH�TXHVWLRQ�RI�FRQVHQW�LV�SUREOHPDWLF��,W�ZRXOG�HYHQEH� ZLVKIXO� WKLQNLQJ� WR� LPDJLQH� WKDW� WKH� YDOLGLW\� RI� FRQVHQW� ��IUHH� DQG� LQIRUPHG��� EHDUVVFUXWLQ\� LQ�FDVHV�ZKHUH� MXGJHPHQW� LV� VHYHUHO\� LPSDLUHG��1HYHUWKHOHVV��DOO� HIIRUWV�PXVW�EHPDGH� WR� VHFXUH� WKH�SDWLHQW
V�DVVHQW��HYHQ� WKRXJK� WKLV� �FRQVHQW��PD\�EH�GXELRXV� LQ� OHJDOWHUPV�%H�LW�LQ�D�KHDOWKFDUH�VLWXDWLRQ�RU�LQ�ELRPHGLFDO�UHVHDUFK��SDLQV�VKRXOG�DOZD\V�EH�WDNHQ�WR�GRDV�PXFK�JRRG��DQG�DV�OLWWOH�KDUP��DV�SRVVLEOH��ZKLOH�UHVSHFWLQJ�WKH�IUHHGRP�RI�GHFLVLRQ�RIWKRVH�RQH�VHHNV�WR�KHOS��(YHQ�WKRXJK�GXW\�FDOOV�IRU�D�FRQVWDQW�HIIRUW�WR�UHFRQFLOH�WKHVH�WZRSULQFLSOHV�� WKHUH� DUH� FDVHV� RI� FRQIOLFW�� )ROORZLQJ� WKH� HWKLFDO� GLVWLQFWLRQ� EHWZHHQ� D�WHOHRORJLFDO�� SRVLWLRQ�� EDVHG� RQ� WKH� SULQFLSOH� RI� EHQHILFHQFH� �RU� QRQ�PDOIHDVDQFH�� DQG� D�GHRQWRORJLFDO��SRVLWLRQ�EDVHG�RQ�WKH�SULQFLSOH�RI�UHVSHFWLQJ�SHUVRQDO�DXWRQRP\��LQ�&&1(
V2SLQLRQ�Q������RQ�FRQVHQW��� SULPDF\� LV�JUDQWHG�WR�WKH�ERG\
V� LQYLRODELOLW\�LQ�FRQWUDVW�ZLWKSRVLWLRQV�DGRSWHG�E\�RWKHU�FRXQWULHV� LQ�IDYRXU�RI�IUHH�GHFLVLRQ��$JDLQVW�WKLV�EDFNJURXQG�RI)UHQFK� DWWLWXGHV� WR� FRQVHQW�� SUHVHQW� WUHQGV� RQ� WKH� VXEMHFW� RI� UHFRXUVH� WR� SV\FKRVXUJHU\ZRXOG�FRQVWLWXWH�D�IRUP�RI�H[FHSWLRQ�ZKLFK�FRXOG�QRW�EH�MXVWLILHG�E\�WKH�PHGLFDO�SURIHVVLRQDORQH�
7KH�&RGH�RI�(WKLFV�RI�WKH�PHGLFDO�SURIHVVLRQ� LQ� IDFW�VWDWHV�WKDW���FRQVHQW� IURP�WKH�SHUVRQXQGHU�H[DPLQDWLRQ�RU�FDUH�PXVW�DOZD\V�EH�VRXJKW�� DQG� WKDW��ZKHQ�WKH�SDWLHQW� LV� LQ�D� ILWVWDWH� WR� H[SUHVV� KLV�KHU� ZLVKHV�� DQG� UHMHFWV� WKH� LQYHVWLJDWLRQ� RU� WUHDWPHQW� RIIHUHG�� WKHSK\VLFLDQ� PXVW� UHVSHFW� WKDW� UHMHFWLRQ�� DIWHU� KDYLQJ� LQIRUPHG� WKH� SDWLHQW� RI� WKHFRQVHTXHQFHV��,I�WKH�SDWLHQW�LV�XQDEOH�WR�H[SUHVV�KLV�KHU�ZLVKHV��WKH�SK\VLFLDQ�PD\�QRW�WDNHDFWLRQ�XQOHVV�QH[W�RI�NLQ�KDYH�EHHQ�ZDUQHG�RU� LQIRUPHG��XQOHVV�WKDW� LV�DQ� LPSRVVLELOLW\�RUXUJHQW�DFWLRQ�LV�UHTXLUHG�� 7KHUHIRUH��WKH�LVVXH�RI��EHLQJ�RU�QRW�EHLQJ�ILW�WR�H[SUHVV�D�ZLVK�LV�WKH�FUX[�RI�WKH�PDWWHU��)XUWKHU�GHWDLOHG�LQVWUXFWLRQ�LQ�WKH�&RGH�RI�(WKLFV�RQ�WKLV�GLIILFXOWPDWWHU�LV�XQDPELJXRXV����&RQVHQW�IURP�D�PHQWDOO\�VLFN�SDWLHQW�WR�WUHDWPHQW�RIIHUHG�LV�PRVWDGYLVDEOH� DQG�� LI� QHFHVVDU\�� DWWHPSWV� WR� VHFXUH� LW�PD\�EH� LQVLVWHQW� �� KRZHYHU�� LQ� FDVH�RIUHIXVDO�� WKH� SK\VLFLDQ� DQG� WKH� IDPLO\�PXVW�� LQ� FHUWDLQ� FDVHV�� LJQRUH� WKH� SDWLHQW
V� ZLVKHV�:KHQ�PHQWDO�DEHUUDWLRQ� LV�FOHDUO\�HVWDEOLVKHG��RU� LI� WKH�SDWLHQW� LV�GDQJHURXV��FRPPLWPHQWE\�FHUWLILFDWLRQ�RU�YROXQWDULO\�WR�D�PHQWDO�KRVSLWDO�RU�LQVWLWXWLRQ�EHFRPHV�QHFHVVDU\��7KH�ODZGDWHG�-XQH������������RQ�WKH�FRPPLWPHQW�RI�WKH�PHQWDOO\� LOO��DOORZV�IRU�WKH�ZLVKHV�RI�WKHSDWLHQW� WR�EH� LJQRUHG� LQ�FHUWDLQ�FDVHV��ERWK�DV� UHJDUGV�DGPLVVLRQ� WR�D�SXEOLF�KRVSLWDO�DQGDGPLQLVWHULQJ� WUHDWPHQW�� :KHQ� QHXURWLF� GLVRUGHUV� RU� DIIHFWLYH� GLVWXUEDQFHV�� HYHQ� RI� DVSHFWDFXODU�QDWXUH��GR�QRW�DOWHU� WKH�SDWLHQW
V�SHUVRQDOLW\�QRU�SUHYHQW� UHDVRQDEOH�GHFLVLRQ�QR�WUHDWPHQW�PD\�EH�DSSOLHG�ZLWKRXW�WKH�SDWLHQW
V�FRQVHQW��
7KH� WUDQVSDUHQF\� ZKLFK� LV� VRXJKW� KHUH� PXVW� EH� ZHLJKHG� DJDLQVW� WKH� ORQJ�VWDQGLQJSKLORVRSKLFDO� WUDGLWLRQ� LQ� )UDQFH� ZKLFK� LV� RSSRVHG� WR� VXFK� WKLQNLQJ�� +RZHYHU�� DOWKRXJKSKDUPDFRORJLFDO� DGYDQFHV� KDYH� EHHQ� VXFK� WKDW� WKH� LQGLFDWLRQV� IRU� SV\FKRVXUJHU\� KDYHDOPRVW�YDQLVKHG��LQ�VRPH�YHU\�H[FHSWLRQDO�FDVHV��WKH�LQGLFDWLRQ�IRU�QHXURVWLPXODWLRQ�VHHPVWR� UHTXLUH� IXUWKHU� VFUXWLQ\�� 7KH� LVVXH�� ZKLFK� WRXFKHV� RQ� WKH� FRQILQHV� RI� UHVHDUFK� DQGWKHUDS\�� GLVWXUEV� VRPH� RI� RXU� WUDGLWLRQDO� WKRXJKWV� VXFK� DV� WKH� GLVWLQFWLRQ� WR� EH� PDGHEHWZHHQ�UHVHDUFK�ZLWK�RU�ZLWKRXW�GLUHFW�LQGLYLGXDO�EHQHILW��IROORZLQJ�WKH�FOHDU�DQG�DFDGHPLFVHSDUDWLRQ�EHWZHHQ�UHVHDUFK�LQ�SKDVH�������RU������$OWKRXJK�D�UHVHDUFK�SURMHFW�ZKLFK�GRHVQRW�UHVW�XSRQ�D�SURSHUO\�FRQGXFWHG�SKDVH���LV�D�VFLHQWLILF�LPSRVVLELOLW\��WKHUH�UHPDLQV�VRPHHWKLFDO� WHQVLRQ�� VLQFH� SKDVH� �� UHVHDUFK� FDQQRW� EH�� E\� LWV� YHU\� QDWXUH�� WKHUDSHXWLF�
,Q� YLHZ� RI� WKHVH� GLIILFXOWLHV�� UHVSRQVH� FRXOG� EH� FDVXLVWLF�� EDVHG� RQ� D� FDVH� E\� FDVHGLVFXVVLRQ����,Q�IDFW��WKH�0DGULG�'HFODUDWLRQ�RI�WKH�:RUOG�3V\FKLDWULF�$VVRFLDWLRQ�VWDWHV�WKDW�(WKLFDO�EHKDYLRU�LV�EDVHG�RQ�WKH�SV\FKLDWULVW
V�LQGLYLGXDO�VHQVH�RI�UHVSRQVLELOLW\�WRZDUGV�WKHSDWLHQW� DQG� WKHLU� MXGJHPHQW� LQ� GHWHUPLQLQJ� ZKDW� LV� FRUUHFW� DQG� DSSURSULDWH� FRQGXFW�([WHUQDO�VWDQGDUGV�DQG�LQIOXHQFHV�VXFK�DV�SURIHVVLRQDO�FRGHV�RI�FRQGXFW��WKH�VWXG\�RI�HWKLFV�RU� WKH� UXOH� RI� ODZ� E\� WKHPVHOYHV� ZLOO� QRW� JXDUDQWHH� WKH� HWKLFDO� SUDFWLFH� RI� PHGLFLQH��� �
,Q� WKH� DEVHQFH� RI� FRQVHQVXV� DPRQJ� SV\FKLDWULF� RU� QHXURVXUJLFDO� DVVRFLDWLRQV�� VHYHUDOLQLWLDWLYHV� DUH� QRZ� EHLQJ� XQGHUWDNHQ�� +RZHYHU�� WKH� SURIHVVLRQ� LV� FOHDU� WKDW� WKHUH� LV� DQ



HVVHQWLDO� QHHG� WR� FRQVXOW� VSHFLILF� &RPPLWWHHV� WR� GUDIW� UXOHV� �VXFK� DV� WKH� LQYROYHPHQW� RIPHGLFDO� RU� QRQ�PHGLFDO� SHUVRQQHO� FDSDEOH� RI� HYDOXDWLQJ� WKH� KDQGLFDS� DQG� WKH� GLVWUHVV� RIIDPLO\�DQG�LQWLPDWHV����1XUVLQJ�VWDII� LQ�KRVSLWDOV�PLJKW�ZHOO�EH�WKH�OLQN�EHWZHHQ�WKH�SXEOLFDQG� WKH�GRFWRUV�� EHFDXVH� WKH\� FDQ� REVHUYH� DQG� DVVHVV� WKH� WRUPHQW� HQGXUHG� E\� SDWLHQWV�
,Q�SUDFWLFDO�WHUPV��DQG�DOWKRXJK�VXFK�D�PHWKRG�LV�DOLHQ�WR�WKH�SKLORVRSKLFDO�WUDGLWLRQ�RI�RXUFRXQWU\�� WKHUH� FRXOG� EH� WKH� FUHDWLRQ� RI� D� IRUPDO� &RPPLWWHH� WDVNHG� ZLWK� HVWDEOLVKLQJGHFLVLRQ�PDNLQJ� SURFHGXUHV� IRU� WKH� SXUSRVH� RI� SURYLGLQJ� VXFFRXU�� DQG� DOVR� SURWHFWLRQ�� WRVXFK� SDWLHQWV�� ,Q� WKH� SUHVHQFH� RI� VHYHUH� SV\FKRWLF� FRQGLWLRQV�� UDWKHU� WKDQ� �DFFHSWLQJ� DVWRSJDS� VROXWLRQ�� L�H�� VXUURJDWH� FRQVHQW�� ZKLFK� LV� WKH� UHVXOW� RI� GHOLEHUDWLRQ� EHWZHHQ� WKHDWWHQGLQJ� SK\VLFLDQ�� WKH� H[SHUW�� DQG� WKH� IDPLO\� RU� OHJDO� UHSUHVHQWDWLYH���� D� FRPPLWWHHFRPSRVHG�RI�WKH�DERYH��SOXV�SOXULGLVFLSOLQDU\�PHGLFDO��DQG�QRQ�PHGLFDO�SHUVRQQHO��WRJHWKHUZLWK� LQGLYLGXDOV�FDSDEOH�RI�HYDOXDWLQJ�D�KDQGLFDS��DQG�WKH�PLVHU\�HQGXUHG�E\� WKH�SDWLHQW�WKH�IDPLO\��DQG�WKH�HQWRXUDJH��ZRXOG�KHOS�WR�DWWHQXDWH�WKH�SDLQ�DQG�DQ[LHW\�RI�WDNLQJ�VXFKGHFLVLRQV���� :KDW�GRHV�WKH�QRWLRQ��TXDOLW\�RI�OLIH��HPERG\�"
&RQQHFWLQJ� �TXDOLW\� RI� OLIH� DQG� SV\FKRVXUJHU\�� DURXVHV� DODUP�� ,GHQWLI\LQJ� WKH� ZKROH� RI� DSDWLHQW
V� ZHOIDUH� ZLWK� RQO\� ELRPHGLFDO� ZHOIDUH� LV� DQ� LPSRVLWLRQ� ZLWK�� LQWHU� DOLD�� DV� DFRQVHTXHQFH�� WXUQLQJ� WKH� SDWLHQW� LQWR� D� YLFWLP� RI� VRPH� �PHGLFDO� REOLJDWLRQ��� WKH�PHGLFDOZRUOG� FDQQRW� LPDJLQH� KRZ� LQGLYLGXDOV� SHUFHLYH� WKHLU� RZQ�ZHOIDUH�� ,W�PD\� EH� WHPSWLQJ� WRFRQVLGHU�WKDW�D�SDWLHQW�ZKR�LV�QR�ORQJHU�D�WKUHDW�WR�KLPVHOI�RU�WR�RWKHUV��RU�ZKRVH�EHKDYLRXULV� QR� ORQJHU� H[FHSWLRQDEOH�� HQMR\V� D� PRUH� DFFHSWDEOH� TXDOLW\� RI� OLIH� WKDQ� EHIRUH� WKHLQWHUYHQWLRQ��$V�UHJDUGV�WKH�OLIH�RI�WKH�SV\FKH��TXDOLW\�RI�OLIH�PD\�EH�YLHZHG�DV�LQDFFHVVLEOHWR� PHGLFDO�� RU� HYHQ� KXPDQ�� MXGJHPHQW�� ,Q� IDFW�� WKH� V\PEROLF� YDOXH� RI� V\PSWRPV�� WKHFXOWXUDO� VLJQLILFDQFH� RI� WKH� GLVHDVH�� SHUVRQDO� DQG� LQWHUSHUVRQDO� VLJQLILFDQFH�� DUH� DOZD\VH[WUHPHO\� FRPSOH[�� +RZHYHU�� WKH� HPRWLRQDO� WDQJOH� ZKLFK� HVFRUWV� SV\FKLF� GLVRUGHUV�PXVWQRW� OHDG� WR� JLYLQJ� FUHGLELOLW\� WR� DSSUR[LPDWH� PHGLD� LQIRUPDWLRQ� EDVHG� PRUH� RQIUDQFNHQVWHLQLDQ�P\WKV�WKDQ�RQ�GLVSDVVLRQDWH�VFLHQWLILF�REVHUYDWLRQ��8QGHUVWDQGLQJ�DQRWKHULQGLYLGXDO
V� H[SHULHQFH� RI� OLIH� LV� VWLOO� IUDXJKW� ZLWK� GLVLOOXVLRQ�� ZKHUHDV� WR� EH� DWWHQWLYH� WRVXIIHULQJ� DQG� DWWHPSW� WR� DOOHYLDWH� LW� E\� DQ\� DYDLODEOH� WKHUDS\� FDQ� EH� HQWLUHO\� MXVWLILDEOH�
���+RZ�GR�WKH�PHQWDOO\�UHWDUGHG�ILW�LQWR�RXU�VRFLHW\�"
&&1(�KDV�UHSHDWHGO\�VSRNHQ�LQ�IDYRXU�RI�VRFLHW\
V�GXW\�RI�VROLGDULW\�WR�WKRVH�RI�LWV�PHPEHUVZKR� DUH� PRVW� ZHDN� DQG� GHSULYHG�� EXW� WKHUH� LV� SUREDEO\� HYHQ� PRUH� FDXVH� ZLWK� PHQWDOUHWDUGDWLRQ�� +RZHYHU�� RXU� GXW\� RI� VROLGDULW\� PXVW� QRW� REVFXUH� WKH� UHDOLW\� RI� D� SRVVLEOHFRQIOLFW� RI� LQWHUHVWV� EHWZHHQ� VRFLHW\� DQG� DQ� LQGLYLGXDO�� DQG� WKH� VSHFLDO� SURWHFWLRQ� WKDWVRFLHW\�PXVW�JLYH�WR�WKRVH�ZKR�DUH�YXOQHUDEOH��,I�DQ�LQGLYLGXDO� LV�GDQJHURXV��WKH�WKUHDW�WRVRFLHW\�DQG�LQFDUFHUDWLRQ�PXVW�EH�SXW�LQ�WKH�EDODQFH��7KH�LVVXH�RI�KHWHUR�DJJUHVVLYLW\�LV�WKHPRVW�WURXEOHVRPH�EHFDXVH�LW�OHDGV�WR�LVRODWLQJ�RU�HYHQ�LQFDUFHUDWLQJ�WKH�SHUVRQ�FRQFHUQHG�,W� LV�QRW�JRRG�HQRXJK�WR�SUHVHQW� WKH�SUREOHP�DV�D�ELQDU\�FKRLFH�EHWZHHQ��GHWHQWLRQ��DQG�IXQFWLRQDO� QHXURVXUJHU\��� QRU� WR� UHLQWURGXFH� WKH� SUDFWLFH� RI� IRUFHIXO� DGPLQLVWUDWLRQ� RIWUHDWPHQW��HYHQ�PDUJLQDOO\��� IRU� IHDU�RI� UHJUHVVLQJ�E\� ILIW\�\HDUV�DQG�DFFHSWLQJ�D�VXUJLFDOVWUDLWMDFNHW� LQVWHDG� RI� D� FKHPLFDO� RQH�� )LQDOO\�� UDWKHU� WKDQ� GLVWLQJXLVK� EHWZHHQ� VHOIPXWLODWLRQ�DQG�DJJUHVVLRQ�DJDLQVW�RWKHUV��HIIRUWV�VKRXOG�EH�PDGH�WR�ILQG�ZD\V�RI�SURWHFWLQJ� QRW�SXQLVKLQJ���WKH�SDWLHQW�DQG�WKRVH�LQ�FRQWDFW�ZLWK�KLP�

���,V�LW�SRVVLEOH�WR�KDYH�DQ�HIIHFW�RQ�KXPDQ�EHKDYLRXU�"
,W� LV� FOHDU� WKDW� WKLV� TXHVWLRQ� PXVW� EH� DVNHG�� HYHQ� WKRXJK� LW� LV� HTXDOO\� FOHDU� WKDW� VXFKSUDFWLFHV�DUH�ZLGHVSUHDG��7KH�GHYHORSPHQW�RI�SV\FKRWURSLF�GUXJV��XVHG�QRW�MXVW�WR��FDOP�ZLOGO\�DJLWDWHG�SDWLHQWV� LQ�DQ�HPHUJHQF\����� WKH� UHKDELOLWDWLRQ�RI� VLVPRWKHUDS\� �ZKLFK� LV�DQHZ�QDPH�IRU�D�QRZ�ZHOO�GHILQHG�DQG�FRQWUROOHG�PHGLFDO�SURFHGXUH��SHUIRUPHG�LQ�VSHFLDOLVHGXQLWV�XQGHU�JHQHUDO�DQDHVWKHVLD��WKXV�EDQLVKLQJ�WKH�PHPRU\�RI�WKH��HOHFWULF�VKRFNV��RI�WKHSDVW�� KDV� DFFXVWRPHG� XV� WR� D� OHVV� SDVVLRQDWH� DQG� GUDPDWLF� YLHZ� RI� WKH� RQFH� VXOSKXURXVDV\OXP�IRU�WKH�LQVDQH�



:LWK�WKH�SURJUHVV�RI�KXPDQ�GHYHORSPHQW��VFLHQWLILF�DGYDQFHV�RIWHQ�EULQJ�WR�WKH�VXUIDFH�RIFROOHFWLYH� WKLQNLQJ�� OHJDO�� SROLWLFDO�� RU� HYHQ� PRUDO� LVVXHV�� 7KH� WURXEOHG� DQG� FRQWURYHUVLDOKLVWRU\�RI� IXQFWLRQDO�QHXURVXUJHU\�KDV�PDGH� LW� LPSRVVLEOH� WR� UHYLHZ� WKH� VFLHQWLILF�SUREOHPEHIRUH�GXH�FRQVLGHUDWLRQ�KDV�EHHQ�JLYHQ� WR� WKH�PRUDO�� VRFLDO�� DQG�SROLWLFDO� DVSHFWV�� WR� EHWKHQ�H[WHQGHG�WR�PHGLFDO�DQG�OHJDO�LVVXHV��DQG�ILQDQFLDO�RQHV��:KDWHYHU�PD\�EH�WKH�DFWXDOSUDFWLFDO� DSSOLFDWLRQV� RI� WKHVH� FRQVLGHUDWLRQV�� WKH� IHDU� WKDW� FRQGXFW�PD\� EH� FRQWUROOHG� E\VXFK� WHFKQLTXHV� UHPDLQV� �ZLWK� QR� GLVWLQFWLRQ�PDGH� KHUH� EHWZHHQ� IXQFWLRQDO� QHXURVXUJHU\DQG�QHXURVWLPXODWLRQ�� VLQFH� WKLV� LV� VXUJHU\� IRU� WKH�SV\FKH�����+RZHYHU��DQ�H[DPLQDWLRQ�RIWKH� IDFWV� OHDGV� WR� TXHVWLRQV� RQ� WKH� TXDOLW\� RI� WKLV� ULVN� RI� FRQWURO�� DUH� ZH� FRQWUROOLQJEHKDYLRXU�RU�FRQWUROOLQJ�SHRSOH�"�:KDW�LV�WKH�UHODWLRQVKLS�EHWZHHQ�DQ�LQGLYLGXDO
V�WKRXJKWVDQG�KLV�EHKDYLRXU�"
0RGHUQ�QHXURORJ\�KDV� WDXJKW�XV� WR� YLHZ� WKH�KXPDQ�EUDLQ� LQ� WKH� IRUP�RI� WKUHH� VWUXFWXUHVEHFRPLQJ�LQFUHDVLQJO\�FRPSOH[�ZLWK�WKH�SURFHVV�RI�HYROXWLRQ��7KHUH�LV�D��FHQWUDO�VWUXFWXUH��RU� �UHSWLOLDQ�� EUDLQ� ZKLFK� WHUPLQDWHV� WKH� EUDLQ� VWHP�� D� SDOHRFRUWH[� FRQWDLQLQJ� WKH� OLPELFV\VWHP�ZKLFK� LV� LWVHOI� VXUURXQGHG�E\� WKH�QHRFRUWH[�ZKLFK� LV� WKH� VHDW� RI� HODERUDWH�KXPDQHPRWLRQV�DQG�EHKDYLRXUV��6WHHULQJ�FOHDU�RI� WKH�ULVN�RI�EHLQJ�RYHUO\� LQIOXHQFHG�E\�D�SXUHO\QHXURELRORJLFDO�YLVLRQ�RI�EHKDYLRXU��D�GLVWLQFWLRQ�PXVW�EH�PDGH�EHWZHHQ�ZKDW�UHODWHV�WR�WKHSHUVRQ�� DQG� WKDW�ZKLFK� UHODWHV� WR� WKH�SHUVRQDOLW\�� ,Q� D�XWLOLWDULDQ� YLHZ�� SV\FKLDWU\� FDQ� EHVHHQ�DV�D�PHDQV�RI�OLEHUDWLQJ�D�SDWLHQW�IURP�WKH�ERQGDJH�LPSRVHG�E\�KLV�FRQGLWLRQ��%XW�WKHIHDU� UHPDLQV� RI� VHHLQJ� D� SHUVRQ� GRPLQDWHG� E\� SHUVRQDOLW\�� RU� RI� WKH� SRVVLELOLW\� RIRYHUWXUQLQJ� WKH� FRQFHSW� RI� D� SHUVRQ
V� UHVSRQVLELOLW\� IRU� KLV� DFWLRQV�� )DU� IURP� DSSO\LQJ� DVKDUS�VHSDUDWLRQ�EHWZHHQ�SHUVRQ�DQG�SHUVRQDOLW\��WKH�DGYDQFHV�RI�IXQFWLRQDO�QHXURORJ\�OHDGWR�UHYLHZLQJ��IRU�RQHVHOI�DQG�IRU�RWKHUV�� WKH�TXHVWLRQ�RI�VDIHJXDUGLQJ� IUHHGRP�RI�GHFLVLRQDQG� WKH� GHWHUPLQLVP� RI� KXPDQ� DFWLRQ� ZKLFK� ZLOO� EH� WKH� VXEMHFW� RI� D� IRUWKFRPLQJ� &&1(2SLQLRQ�
���5HFHQW�FKDQJHV�LQ�WKH�ODZ�DQG�WKHLU�OHJDO�FRQVHTXHQFHV
3V\FKLDWU\�LV��XQFRPIRUWDEO\�ZHGJHG�EHWZHHQ�WKH�WHUULWRULHV�RI� ODZ�DQG�PHGLFLQH��EHWZHHQFRHUFLRQ� DQG� FDUH��� �� 7KXV�� WZR� RI� WKH� FRQVLGHUDWLRQV� RI� D� WH[W� RI� WKH� 3DUOLDPHQWDU\$VVHPEO\� RI� WKH� &RXQFLO� RI� (XURSH� UHJDUGLQJ� WKH� VLWXDWLRQ� RI� WKH� PHQWDOO\� LOO� DUH� DQLOOXVWUDWLRQ� RI� WKLV� GLVFRPIRUW� �� �������&RQYLQFHG� WKDW� WKH� FRQFHSW� RI� WKH� FULPLQDOO\� LQVDQHLPSOLHV�D�FRQWUDGLFWLRQ�LQ�WHUPV�LQ�WKDW�DQ�LQVDQH�SHUVRQ�FDQQRW�EH�FRQVLGHUHG�UHVSRQVLEOHIRU�FULPLQDO�DFWLRQV��������%HOLHYLQJ�WKDW�DEQRUPDOLWLHV�RI�EHKDYLRXU�LQ�WKH�SURYLQFH�RI�PRUDOVRU�WKH�ODZ�GR�QRW�E\�WKHPVHOYHV�FRQVWLWXWH�PHQWDO�GLVWXUEDQFH��� �
,Q� )UDQFH�� UHFHQW�PRGLILFDWLRQV� WR� OHJLVODWLRQ� KLJKOLJKW� FKDQJHV� LQ� WKH� ZD\� LQ� ZKLFK� VXFKSDWLHQWV�DUH�YLHZHG�

� 7KH� &RQVHLO� G
(WDW� SXEOLVKHG� D� UXOLQJ� RQ� 2FWREHU� ���� ����� ZKLFK� UHLQIRUFHV� WKHSK\VLFLDQ
V�REOLJDWLRQ�WR�IROORZ�KLV�SDWLHQW
V�ZLVKHV��DOEHLW�DW�WKH�H[SHQVH�RI�KLV�RZQREOLJDWLRQ�WR�GLVSHQVH�FDUH���WKLV�GLOHPPD�QHHGV�WR�EH�VROYHG�RQ�D�FDVH�E\�FDVH�EDVLVEHFDXVH� RI� WKH� LPSRVVLELOLW\� RI� VHWWLQJ� DQ� LQWDQJLEOH� JHQHUDO� UXOH�� 7KH������UHYLVLRQ�RI�WKH�&RGH�3pQDO��&ULPLQDO�&RGH��UHYLVHG�WKH�UXOHV�IRU�FULPLQDOLUUHVSRQVLELOLW\��$UWLFOH����VWDWHG� �� �WKHUH� LV�QHLWKHU� FULPH�QRU�PLVGHPHDQRXU�ZKHQWKH�RIIHQGHU�ZDV�RI�XQVRXQG�PLQG�ZKHQ�WKH�DFWV�ZHUH�FRPPLWWHG�� ,W�QRZ�UHDGV����DSHUVRQ�� ZKR� DW� WKH� WLPH� WKH� DFWV� ZHUH� FRPPLWWHG�� ZDV� VXIIHULQJ� IURP� SV\FKLF� RUQHXURSV\FKLF�GLVWXUEDQFHV�ZKLFK�DEROLVKHG�GLVFHUQPHQW�RU�FDSDFLW\�WR�FRQWURO�DFWLRQ�LV� QRW� KHOG� UHVSRQVLEOH� LQ� ODZ� IRU� WKRVH� DFWV�� +RZHYHU�� VXFK� D� SHUVRQ� �FDQ� EHSXQLVKHG�� LI�GLVFHUQPHQW�KDV�RQO\�EHHQ��DOWHUHG��EXW�QRW�DEROLVKHG��7KLV�GLVWLQFWLRQWKHUHIRUH�EURDGHQV� WKH�VSDFH�EHIRUH� �WKH� IURQWLHU� VHSDUDWLQJ� UHVSRQVLEOH� EHKDYLRXUIURP� DOLHQDWLQJ� QHXURVHV� DQG� SV\FKRVHV�� EDVHG� LQ� VRPH� LQVWDQFHV� PRUH� RQSKLORVRSKLFDO� FRQFHSWV� �� VXFK� DV� �IUHH� ZLOO�� �� RU� RQ� PRUDO� RQHV� �� VXFK� DV� WKHSHUFHSWLRQ�RI�JRRG�DQG�HYLO���WKDQ�RQ�VWULFWO\�PHGLFDO�GHILQLWLRQV��� ��5HFRJQLVLQJ�WKDWMXGJLQJ�WKH�GHJUHH�RI�OHJDO�UHVSRQVLELOLW\�RU�LUUHVSRQVLELOLW\�RI�SHUVRQV�VXIIHULQJ�IURPPHQWDO� LOOQHVV� LV�D�GLIILFXOW�SURFHVV�� OHDGV� WR� DQ� LQHYLWDEOH� SDUDOOHO�ZLWK� WKH�GLIILFXOW



DVVHVVPHQW�RQ�WKH�SDUW�RI�VRFLHW\�WR�GHWHUPLQH�IRU�WKHVH�SHUVRQV�WKHLU�FDSDFLW\�WR�EHIXOO\� DZDUH� RI� WKHLU� DFWLRQV� DQG� FRQVHQW� WR� WUHDWPHQW�� 7KH� GLIILFXOW\� RI� PHGLFDODSSUHFLDWLRQ� RI� WKH� FRPSHWHQFH� RI� VXFK� SDWLHQWV� LV� UHIOHFWHG� LQ� WKH� �EDIIOHPHQW� RIVRFLHW\�ZKHQ�WU\LQJ�WR�MXGJH�WKH�FULPLQDOO\�LQVDQH������
���,V�WKHUH�DQ\�SRVVLELOLW\�RI�DQ�LQVWLWXWLRQDO�VROXWLRQ�"
7KHUH� FRXOG�QRW� EH� DQ\� GHYHORSPHQW�� KRZHYHU� OLPLWHG�� RI� VXFK� WHFKQLTXHV��ZLWKRXW� VRPHIRUP�RI�RIILFLDO�H[DPLQDWLRQ�RI�WKH�VRXQGQHVV�RI�WKH�LQGLFDWLRQV��2QH�RI�WKH�UHFHQW�SURSRVDOVPDGH�E\�D�ZRUNLQJ�JURXS�RI�WKH�6WHHULQJ�&RPPLWWHH�RQ�%LRHWKLFV�RI�WKH�&RXQFLO�RI�(XURSH�LQLWLDOO\�SXEOLVKHG�IRU�SXEOLF�FRQVXOWDWLRQ��ZLWK�D�YLHZ�WR�SURGXFLQJ�JXLGHOLQHV���VWDWHG�WKHIROORZLQJ�RQ�WKH�VXEMHFW�RI�SV\FKRVXUJHU\����ZKHUH�6WDWHV�FRQWLQXH�WR�VDQFWLRQ�WKH�XVH�RI�LW�WKH�FRQVHQW�RI�WKH�SDWLHQW�VKRXOG�EH�DQ�DEVROXWH�SUHUHTXLVLWH�IRU�LWV�XVH��)XUWKHUPRUH��WKHGHFLVLRQ�WR�XVH�SV\FKRVXUJHU\�VKRXOG� LQ�HYHU\�FDVH�EH�FRQILUPHG�E\�D�FRPPLWWHH�ZKLFK�LVQRW�H[FOXVLYHO\�FRPSRVHG�RI�SV\FKLDWULF�H[SHUWV��� �
7KH� H[LVWHQFH� RI� VXFK� FRPPLWWHHV��ZKLFK� DOUHDG\� RSHUDWH� LQ� VRPH� FRXQWULHV�� %HOJLXP� IRUH[DPSOH��ZKDWHYHU� WKH�JXDUDQWHHV� VWLSXODWHG� IRU� WKHLU� RUJDQLVDWLRQ� DQG� WKHLU� IXQFWLRQ�� EHWKH\�GHFLVLRQDO�RU�FRQVXOWDWLYH��ZLOO�QHYHU�HOLPLQDWH�DOO�WKH�HWKLFDO�LVVXHV�LQ�WKLV�ILHOG��6XFKFRPPLWWHHV�DUH�QRW�SDUW�RI�)UHQFK�PHGLFDO�WUDGLWLRQ�ZKLFK�IDYRXUV�WKH�FRQFHSW�RI�D�VLQJXODUGLDORJXH� �� QHYHUWKHOHVV�� WKH� PXOWLSOH� DFWRUV� DQG� WKH� YDVW� HWKLFDO� ILHOGV� ZKLFK� WKHPDQDJHPHQW� RI� VXFK� SDWLHQWV� RSHQ�� GHPDQG� D� GHFLVLRQ� RQ� WKH� LVVXH� RI� SROLWLFDOUHVSRQVLELOLW\��ZKLFK�ZRXOG�EHVW�EH�VHWWOHG�E\�D�WRWDOO\� LQGHSHQGHQW�FRPPLWWHH�� ,Q�YLHZ�RIWKH�VSHFLDO�DQG�H[FHSWLRQDO�QDWXUH�RI�WKHVH�SDWKRORJLHV�DQG�RI�WKHLU�WKHUDSHXWLF�LQGLFDWLRQV�WKH�W\SH�RI�FRPPLWWHH�SURSRVHG�FDQQRW�VLPSO\�FRYHU�WKH�VDPH�JURXQG�DV�WKH�&&335%V�DVWKH\�DUH�SUHVHQWO\�RUJDQLVHG��:KLOVW�DSSURYLQJ�WKH�VSLULW��WKH�DFKLHYHPHQWV��DQG�WKH�ZRUWKRI�WKHVH�ERGLHV��LW�GRHV�VHHP�QHFHVVDU\�WR�SURYLGH�D�QHZ�GHILQLWLRQ�DQG�D�VSHFLDO�RSHUDWLQJPRGH���
7KH�SURSRVHG�FRPPLWWHH�ZRXOG�PDNH� LQGLYLGXDO�DVVHVVPHQWV�RQ�D�FDVH�E\�FDVH�EDVLV�DQGVKRXOG�EH�DEOH�WR�HQVXUH�PXOWLSOH�FRPSOHPHQWDULWLHV��,W�ZRXOG�JXDUDQWHH�WKH�VFLHQWLILF�ULJRXURI�LQGLFDWLRQV��DQG�DOVR�VKRXOG�HQVXUH�WKDW�WKH�MRLQW�GHFLVLRQ�RI�PHGLFDO��DQG�QRQ�PHGLFDO�SDUWLFLSDQWV�LQ�WKH�GLVFXVVLRQ�EH�WDNHQ�ZLWK�GXH�UHJDUG�IRU�DOO�DSSURSULDWH�SRLQWV�� LQFOXGLQJWKH� KXPDQ� GLPHQVLRQ�� 7KLV� ERG\� FRXOG� EH� VSHFLILF� WR� )UDQFH�� IRU� D� OLPLWHG� QXPEHU� RIDSSURYHG�FHQWUHV��WKUHH�IRU�H[DPSOH���,W�ZRXOG�EH�VWUDWLILHG�LQWR�WZR�VXE�FRPPLWWHHV�ZKLFKZRXOG� EH� UHIHUUHG� WR� LQ� VXFFHVVLRQ� E\� WKH� KHDOWKFDUHUV� LQ� FKDUJH� RI� WKH� SDWLHQW�� WR� ILUVWLQYHVWLJDWH�DQG�WKHQ�GHFLGH��

- DQ� LQYHVWLJDWLQJ� VXE�FRPPLWWHH� FRPSRVHG� RI� WKH� )UHQFK� PHGLFDO� WHDPV�HDFK�RI�ZKLFK�ZRXOG�EH�E\�QDWXUH�PXOWLGLVFLSOLQDU\��ZKR�ZRXOG�EH�DXWKRULVHG�WRXVH�WKHVH�WHFKQLTXHV�DQG�WR�GHWHUPLQH�WKH�WKHUDSHXWLF�LQGLFDWLRQV��7KHUH�VKRXOGEH�DPSOH� URRP�RQ� WKLV� VXE�FRPPLWWHH� IRU� WKH�SUHVHQFH� RI� VFLHQWLILF� VSHFLDOLVWV�DQG� LQ� SDUWLFXODU�� LQWHUQDWLRQDO� VSHFLDOLVWV�� ZKRVH� H[SHUWLVH� LV� HVVHQWLDO�� 7KHLUSUHVHQFH�ZRXOG�EH�HYLGHQFH�RI�D�FOHDUO\�VWDWHG�ZLOO�IRU�LQGHSHQGHQFH��DQG�ZRXOGDOVR�JXDUDQWHH�WKH�SHUWLQHQFH�DQG�TXDOLW\�RI�WKH�UHVHDUFK�DFWLYLW\�
- RQFH�WKH�VFLHQWLILF�DQG�WHFKQLFDO�RSLQLRQ�RI�WKH�SUHYLRXV�ERG\�KDG�EHHQ�DUULYHG�DW�WKH�VDPH�FRPPLWWHH��H[WHQGHG�WR�LQFOXGH�LQGLYLGXDOV�TXDOLILHG�WR�GHDO�ZLWK�HWKLFDOSUREOHPV�� ZRXOG� EHFRPH� WKH� GHFLVLRQDO� VXE�FRPPLWWHH� FRPSRVHG� WR� DOVRLQFOXGH� GLVWLQJXLVKHG� UHSUHVHQWDWLYHV� RI� FLYLO� VRFLHW\��� DQG� ZRXOG� FRQVLGHU� WKHPHWKRG�XVHG�WR�REWDLQ�FRQVHQW�
- ,UUHVSHFWLYH�RI�WKH�GHWDLOHG�FRPSRVLWLRQ�RI�WKLV�ERG\��FDUH�ZRXOG�QHHG�WR�EH�WDNHQWR�DFKLHYH�EDODQFH�DQG�FRPSOHPHQWDULW\�VR�WKDW�FRPSDVVLRQ�DQG�KXPDQ�NLQGQHVVSUHVLGH�RYHU�WKH�GHFLVLRQ��%HFDXVH�RI�WKH�YHU\�VLQJXODU�QDWXUH�RI�WKH�SUREOHP�LW�LVHVVHQWLDO� WR� LQYHQW� D� QHZ� ZD\� RI� SURFHHGLQJ�� VR� DV� WR� DYRLG� ERWK� H[FHVVLYHVFLHQWLILF�]HDO�RU�DQWDJRQLVP�WR� VFLHQFH��DQG� WR�DOORZ�VRFLHW\� WR�SOD\�D� UROH�DQGH[SUHVV�LWV�RSLQLRQ��&LYLO�VRFLHW\�PXVW�UHPDLQ�DV�DQ�LQWHUIDFH�EHWZHHQ�WKH�ZRUN�RI



WKLV�FRPPLWWHH��ZKLFK�PXVW�DFKLHYH�XQDQLPLW\�WR� WDNH�D�GHFLVLRQ��ZLWK�D�VLQJOHXQIDYRXUDEOH� UHSO\� HTXLYDOHQW� WR� D� YHWR�� DQG� WKH� SUDFWLWLRQHU�� ZKR� ZLOO� EH� WKHDFWRU� �DQG� ZKRVH� WKHUDSHXWLF� UHVSRQVLELOLW\� UHPDLQV� XQDOWHUHG��� &LYLO� VRFLHW\
VUROH�KHUH�LV�WR�GLVFRXUDJH�DQ\�PHGLFDO�FRPSODFHQF\�E\�FRQVWDQW�TXHVWLRQLQJ�DQGGHOYLQJ� LQWR� WKH� IXUWKHU� UHDFKHV� RI� VFLHQWLILF� DQG� HWKLFDO� EHOLHIV�

2SLQLRQ

0DQ\� HWKLFDO� LVVXHV� DUH� UDLVHG� E\� WKH� DUULYDO� RI� QHZ� WHFKQLTXHV� IRU� QHXURVWLPXODWLRQ�$GYDQFHV� LQ� LPDJHU\�� H[SHULHQFH� DFTXLUHG� LQ� UHFHQW� \HDUV� WKURXJK� QHXURVWLPXODWLRQ� RIQHXURORJLFDO� GLVRUGHUV�� VKRXOG�EH�D� VRXUFH� RI� HQFRXUDJHPHQW� IRU� UHPHGLHV�ZKLFK� SDWLHQWVFDOO� IRU�DQG�ZKLFK�DUH�SHUIRUPHG�E\�KLJKO\�H[SHULHQFHG�PHGLFDO� WHDPV��3UXGHQFH� UHTXLUHVIRU� WKHVH� VWLPXODWLRQ� SURFHGXUHV��PRUH� VR� WKDQ� IRU� DQ\� RWKHU�� WKDW� IDLOXUHV�� VLGH� HIIHFWV�SDUDOOHO�HIIHFWV��EH�SXEOLVKHG��EXW� WKLV�VKRXOG�DOVR�EH�WKH�FDVH� IRU�EHQHILWV�DQG�VXFFHVVHV�)RU�WKLV�SXUSRVH��VWULFW�SURWRFROV�PXVW�EH�HVWDEOLVKHG��GHVFULELQJ�WKH�VFLHQWLILF� IRXQGDWLRQVDQG�WKHRULHV�RQ�ZKLFK�WKHVH�WKHUDSLHV�DUH�EDVHG��DQG�WKH�SURVSHFWLYH�GDWD�WR�EH�DFTXLUHG�
7KH� HPHUJHQFH� RI� QHZ� DQG� SURPLVLQJ� FHUHEUDO� QHXURVWLPXODWLRQ� WHFKQLTXHV� IRU� WUHDWLQJFHUWDLQ�DLOPHQWV��VXFK�DV�3DUNLQVRQ
V�GLVHDVH�� OHDG� WR� FRQVLGHULQJ� WKHLU�H[WHQVLRQ� WR� RWKHUGLVRUGHUV��LQ�SDUWLFXODU�SV\FKLDWULF�RQHV��$GYDQFHV�LQ�LPDJHU\��WKH�D�SULRUL�UHYHUVLEOH�QDWXUHRI� WKHVH� WHFKQLTXHV�� MXVWLI\� D� UH�H[DPLQDWLRQ� RI� WKH� WHFKQLFDO� SUREOHP� RI� WKH� VXUJLFDODSSURDFK�RI��WKH�EUDLQ��LQ�WKH�FDVH�RI�SV\FKLDWULF�GLVRUGHU��7KLV�DSSURDFK�ZDV�EURXJKW�WR�DVWDQGVWLOO�VLQFH�WKH�WUDJLF�KLVWRU\�RI�GHVWUXFWLYH�VXUJHU\��IURQWDO�VXUJHU\�LQ�SDUWLFXODU��LQ�WKH��V�
$ QXPEHU� RI� FOLQLFDO� REVHUYDWLRQV� KDYH� LQ� IDFW� VKRZQ� WKH� HIIHFWLYHQHVV� RI� WKHVH� QHZPHWKRGV�� LQ� SDUWLFXODU� IRU� REVHVVLYH�FRPSXOVLYH� GLVRUGHUV� �WKHVH� GLVDEOLQJ� REVHVVLRQDOSV\FKRVHV� DUH� D� VRXUFH� RI� XQGHQLDEOH�PRUDO� WRUPHQW� IRU� SDWLHQWV�ZKRVH� OLYHV� DUH� ODUJHO\WDNHQ�XS�E\�ULWXDOV���7KHUH�LV�WKHUHIRUH�MXVWLILFDWLRQ�IRU�UHYLHZLQJ�WKLV�WKHUDS\�LQ�D�QHZ�OLJKW�DQG�DVNLQJ�D�FHUWDLQ�QXPEHU�RI�TXHVWLRQV�
,V� WKLV� UHVHDUFK� RU� WKHUDS\� "� 8QGHQLDEO\�� LW� LV� ERWK�� $QG� WKLV� GXDO� GLPHQVLRQ� PXVWFRQVWDQWO\� EH� SUHVHQW� LQ� WKH�PLQGV� RI�PHGLFDO� WHDPV�� 7KHUH� LV� QR� VXFK� WKLQJ� DV� SKDVH� �VXUJHU\�ZKHUHE\�WROHUDQFH�WR�D�WKHUDS\�FDQ�EH�WHVWHG�EHIRUH�LWV�HIIHFWLYHQHVV��+RZHYHU��WKHVDPH� VSLULW�PXVW� SUHYDLO�� WKDW� LV� FRQWUROOHG� HYDOXDWLRQ� LQ� D� UHVHDUFK� HQYLURQPHQW� IRU� WKLVWKHUDSHXWLF�DSSURDFK��5HYHUVLELOLW\�RI�UHVXOWV�LV�HVVHQWLDO�
7KH�SUREOHP�RI�FRQVHQW� ,Q�WKLV�DFWLYLW\�ZKHUH�ERWK�WKHUDS\�DQG� UHVHDUFK�DUH� LQYROYHG�FRQVHQW� WDNHV� RQ� D� QHZ� GLPHQVLRQ�� DQG� D� GRFWRU� PXVW� LQIRUP� KLV� SDWLHQW� RI� WKHFRQVHTXHQFHV� RI� WKH� H[SHFWHG� WKHUDSHXWLF� HIIHFWV�� DQG� DOVR� RI� WKH� YDOXH� RI� WKH� UHVHDUFKDFWLYLW\�� $OWKRXJK� LW� LV� FOHDU� WKDW� FRQVHQW� PD\� EH� GHIHFWLYH� IRU� SDWLHQWV� VXIIHULQJ� IURPSV\FKLDWULF�GLVRUGHUV��HYHU\�HIIRUW�PXVW�QHYHUWKHOHVV�EH�PDGH�WR�REWDLQ�WKDW�FRQVHQW��,Q�WKLVZD\��HYHQ�WKRXJK�D�SDUWLFXODU�SDWLHQW
V��LQWHUYDOV�RI� OXFLGLW\��PD\�EH�YHU\�UDUH��WKH\�PXVWVWLOO�EH�VRXJKW�SHUVLVWHQWO\�VR�DV�WR�EH�VXUH�WKDW� WKH�SDWLHQW�KDV�EHHQ�DEOH�WR�XQGHUVWDQG�SHUKDSV� YHU\� DSSUR[LPDWHO\� LQ� H[WUHPH� FDVHV�� PHGLFDO� H[SHFWDWLRQV� DQG� WKHLUFRQVHTXHQFHV�
,I�QHXURVWLPXODWLRQ� LV� UHVWULFWHG� WR� REVHVVLYH�FRPSXOVLYH�GLVRUGHUV�� FRQVHQW�ZLOO� EH� DOO� WKHHDVLHU� WR� VHFXUH�EHFDXVH� VRPH�SDWLHQWV�HQGXUH�VXFK�VXIIHULQJ� WKDW� WKH\�PD\�EH� UHDG\� WRDFFHSW��RU� IRU� WKDW�PDWWHU�GHPDQG�� LQWUHSLG�DFWLRQ�� ,W� LV�SUHFLVHO\� WKLV�SDUDGR[LFDO� HDVH�RIVHFXULQJ�FRQVHQW�ZKLFK�FRXOG�EHFRPH�GDQJHURXV� LQ�HWKLFDO� WHUPV��VR� WKDW�VRPH�GHJUHH�RIFRQWURO�LV�UHTXLUHG��+RZHYHU��WKH�SDWLHQW�PXVW�IXOO\�XQGHUVWDQG�WKDW�LQ�WKH�LQLWLDO�SKDVHV�RIGHYHORSPHQW�RI�WKHVH�WHFKQLTXHV��UHVHDUFK�LV�DQ�LPSRUWDQW�FRPSRQHQW�



(YHU\�SURWRFRO�PXVW�EH�DSSURYHG�E\�D�VSHFLDO�FRPPLWWHH� DFFRUGLQJ�WR�FULWHULD�ZKLFKPXVW�GHILQH���D��WKH�FRQGLWLRQV�IRU�VHOHFWLRQ�RI�SRWHQWLDO�FDQGLGDWHV��E��WKH�YDOLGLW\�RI�WKHLUFRQVHQW�� F�� FULWHULD� DV� UHJDUGV� VHYHULW\�� FKURQLFLW\�� JUDYLW\�� DQG� IDLOXUHV� RI� PHGLFDOWUHDWPHQW��DQG�G��PRGH�RI�HYDOXDWLRQ�RI� UHVXOWV��6XUJLFDO� WHDPV�ZLOO�QHHG� WR�GHPRQVWUDWHWKHLU� H[SHUWLVH� DQG� VKRXOG� LW� EH� OHVV� WKDQ� H[WHQVLYH�� WR� VHFXUH� RXWVLGH� DVVLVWDQFH� E\H[SHULHQFHG�VXUJHRQV��7KLV�VLQJOH�FRPPLWWHH��JXDUDQWRU�RI�WKH�VFLHQWLILF�DQG�HWKLFDO�YDOLGLW\RI�LQGLFDWLRQV��ZLOO�KDYH�D�GXDO�WDVN���LQVWUXFWLRQ�DQG�GHFLVLRQ��,Q�YLHZ�RI�QHZ�LVVXHV�DULVLQJRXW� RI� WKH� HPHUJHQFH� RI� H[SHULPHQWDO� WKHUDS\� LWV� WDVN� ZLOO� DOVR� EH� WR� SUHVHUYH� WKHLQWHJULW\�RI� VXIIHULQJ�KXPDQ�EHLQJV��DQG�VDIHJXDUG� WKH� UHVSHFW�RI� WKHLU� DXWRQRP\�� DQG�RIWKH�REMHFWLYH�KHOS�WKDQ�FDQ�EH�JLYHQ�WR�WKHP�
(FRQRPLF�HIIRUWV�WR�UHGXFH�WKH�FRVW�RI�KHDOWKFDUH�PXVW�QRW�EH�WKH�REMHFW��QRU�PXVW�MXGLFLDOLQMXQFWLRQ�EH�WKH�FDXVH��,I�WKH�SDWLHQW�KDV�JLYHQ�YDOLG�FRQVHQW��DQG�WKH�WKHUDSHXWLF�SURWRFROLV� VDWLVIDFWRU\�� DQG� WKH�PHGLFDO� WHDP� KDV� VXIILFLHQW� H[SHULHQFH�� FDQ� ZH� FRQVLGHU� WKDW� DOOHWKLFDO�LVVXHV�KDYH�EHHQ�FRYHUHG"�7KLV�ZRXOG�QRW�VHHP�WR�EH�WKH�FDVH��EHFDXVH�UH�RSHQLQJRI�LQGLFDWLRQV�FDQQRW�H[FOXGH�DEXVH��DQG�KLVWRU\�LQ�WKLV�UHVSHFW�LV�KDUVK�DQG�GLVTXLHWLQJ��7RLQWHUYHQH� RQ� WKH� EUDLQ� IRU� SV\FKLDWULF� UHDVRQV�PD\� EH� WHPSWLQJ� IRU� GLVRUGHUV� IRFXVHG� RQDJJUHVVLRQ� GLUHFWHG� DW� RQHVHOI� RU� DW� RWKHUV�� $V� VRRQ� DV� VRFLDO� RU� PHGLFR�OHJDOMXGJHPHQW� FRPHV� WR� WKH� IRUH�� LW� VHHPV� WKDW� VXUJLFDO� WHFKQLTXHV� VKRXOG� QRW� DWSUHVHQW� EH� HPSOR\HG�� DQG� DOO� WKH� PRUH� VR� ZKHQ� FRJQLWLYH� GLVRUGHUV� LQYDOLGDWHFRQVHQW��DQG�SUHYHQW�WKH�SDWLHQW�IURP�PDNLQJ�XVH�DGYLVHGO\�RI�QHXUR�VWLPXODWLRQLWVHOI�
,Q� WKHVH� FLUFXPVWDQFHV�� DQG� LQ� WKH� SUHVHQW� VWDWH� RI� VFLHQWLILF� DGYDQFHPHQW�� WKH� XVH� RIIXQFWLRQDO�SV\FKRVXUJHU\�FRXOG�EH�H[WHQGHG�WR�LQFOXGH�2&'�DV�ZHOO�DV�3DUNLQVRQ
V�GLVHDVH�$OORZLQJ�LW�IRU�WUHDWPHQW�UHIUDFWRU\�SV\FKLDWULF�GLVRUGHUV��LQ�SDUWLFXODU�ZKHQ�VHOI�DJJUHVVLRQLV�SUHVHQW��FRXOG�EH�FRQVLGHUHG��EXW�LW�VWLOO�VHHPV�D�OLWWOH�SUHPDWXUH��7KLV�H[WHQVLRQ�VKRXOGQRW�LQFOXGH�H[WUHPHO\�VHYHUH�SV\FKLDWULF�GLVRUGHUV�ZLWK�DQ�HOHPHQW�RI�KHWHUR�DJJUHVVLRQ�&RQIURQWHG� ZLWK� D� PHQWDOO\�GLVDEOHG� LQGLYLGXDO� ZKRVH� FRQGLWLRQ� PD\� OHDG� WR� YLROHQFH� RULQIOLFWLQJ�LW�RQ�RWKHUV��VRFLHW\�PXVW�FDUU\�RXW�LWV�GXW\�RI�SURWHFWLQJ�SDUWLFXODUO\�WKRVH�ZKR�DUHYXOQHUDEOH�� EXW� ZKLOH� GRLQJ� VR�� PXVW� UHVSHFW� DQG� SURWHFW� WKH� VLFN� LQGLYLGXDO�� )RU� WKLVSXUSRVH�� UHIOHFWLRQ� RQ� WKH� OHJLWLPDF\� RI� WKHUDSLHV� ZKLFK� DLP� WR�PRGLI\� EHKDYLRXU� FDQQRWREVFXUH�WKH�SRVVLEOH�FRQIOLFW�RI� LQWHUHVW�EHWZHHQ�VRFLHW\� LWVHOI�DQG�D�SHUVRQ�VXIIHULQJ� IURPJUDYH� SHUVRQDOLW\� GLVRUGHUV�� $SDUW� IURP� WKH� DERYH� PHQWLRQHG� VFLHQWLILF� DQG� WHFKQLFDOGHYHORSPHQWV�� WKH� SULQFLSDO� LVVXH�ZLOO� UHPDLQ� RI� ZKHWKHU� LW� LV� SRVVLEOH�� DQG� LI� VR� LQ�ZKDWFLUFXPVWDQFHV�� WR�PRGLI\� WKH�SV\FKLF� LGHQWLW\� RI� D� SHUVRQ� VXIIHULQJ� IURP�PHQWDO� GLVRUGHU�$OWKRXJK��SV\FKLDWULVWV�VKRXOG�GHYLVH�WKHUDSHXWLF� LQWHUYHQWLRQV� WKDW�DUH� OHDVW� UHVWULFWLYH� WRWKH�IUHHGRP�RI�WKH�SDWLHQW���� DQG�DOWKRXJK�SULRULW\�VKRXOG�EH�JLYHQ�WR�QRQ�GHILQLWLYH�DFWLRQ�WKH�HWKLFDO�DVSHFWV�DUH�QRW�HQWLUHO\�FRYHUHG��DQG�WKH�PRVW�REYLRXV�RI�WKHP�LV�WKH�YDOXH�DQGYDOLGLW\� RI� FRQVHQW� LQ� D� SDWLHQW� ZKRVH� PHQWDO� IDFXOWLHV� RI� MXGJHPHQW� DUH� LPSDLUHG�
7R�UHIOHFW�RQ�WKH�SRVVLELOLW\�RI�LQWHUYHQWLRQ�WR�PRGLI\�EHKDYLRXU� OHDGV�WR�TXHVWLRQV�RQ�WKHSRVVLEOH�� RU� HYHQ� LQHYLWDEOH�� FRQIOLFW� RI� LQWHUHVW� EHWZHHQ� VRFLHW\� LWVHOI� DQG� D� SHUVRQVXIIHULQJ�IURP�JUDYH�SHUVRQDOLW\�GLVRUGHUV��7KLV�UHODWLRQVKLS�EHWZHHQ�VRFLHW\�DQG�D�VXIIHUHULV� LQ� WKLV�FDVH�DW� LWV�DFPH�EHFDXVH� LQWLPDWHV�DQG�VRFLHW\�KDYH� WKHLU�VKDUH�RI� WKH�SDWLHQW
VVXIIHULQJV�� DQG� PD\� VHHN� VXUJLFDO� UHPHG\� ZLWKRXW� WKH� SDWLHQW
V� JHQXLQH� FRQVHQW�
,Q�IDFW��WKH�GHJUHH�RI�VXIIHULQJ�LQYROYHG�LQ�SV\FKLDWULF�GLVHDVH�PD\�OHDG�WR�FDOOLQJIRU�QHZ�DSSURDFKHV�PRUH�WKDQ�DQ\WKLQJ�HOVH�WR�DFKLHYH�D�PRUH�KXPDQH�TXDOLW\�RIFDUH� WKDQ� LQGLIIHUHQFH� LQ� WKH� IDFH�RI� LQFDUFHUDWLRQ�� FRQVWUDLQW�� DQG�GHJHQHUDWLRQ�
&&1(�FRQVLGHUV�WKDW�WKH�QHZ�FHUHEUDO�QHXURVWLPXODWLRQ�WHFKQLTXHV�PD\�EH�DSSURSULDWH�LQ�DUHVWULFWHG�VHW�RI�SV\FKLDWULF�DSSOLFDWLRQV�WR�VRPH�SDUWLFXODUO\�GLVDEOLQJ�WUHDWPHQW�UHIUDFWRU\SDWKRORJLHV��VXFK�DV�2&'��+RZHYHU��EHFDXVH�LW�LV�LQH[WULFDEO\�LQYROYHG�ZLWK�UHVHDUFK�VRPH� YHU\� VSHFLILF� FRQFHSW� RI� FRQVHQW�� YDOLGDWHG� E\� H[WHUQDO� DSSUDLVDO��PXVW� EHSURYLGHG�



7KH� UHYHUVLELOLW\� RI� WKH� VLWXDWLRQ� PHULWV� FRQVWDQW� UH�HYDOXDWLRQ�� (YHQ� WKRXJK� WKHUH� LV� DJXDUDQWHH�RI�WKH�QRQ�GHILQLWLYH�QDWXUH�RI�WKH�WKHUDS\��WKHUH�PD\�VWLOO�EH�DQ�HWKLFDO�SUREOHPLQ�WKDW�WKH�SDWLHQW�PD\�VHH�KLPVHOI�DV�LQVWUXPHQWDOLVHG�LQ�KLV�EHKDYLRXU�E\�WKH�VWLPXODWLRQLWVHOI�
&&1(� FRQVLGHUV� WKDW� RWKHU� SV\FKLDWULF� FRQGLWLRQV�� HYHQ� WKRXJK� WKH\� PD\� FRPSULVH� DQLPSRUWDQW� VHOI��RU�KHWHUR�DJJUHVVLYH�HOHPHQW�� LQ� WKH�SUHVHQW� VWDWH� RI� SURJUHVV�� FDQQRW� EHDFFHVVLEOH�WR�HLWKHU�IXQFWLRQDO�RU�QHXUR�VWLPXODWLQJ�SV\FKRVXUJLFDO�LQWHUYHQWLRQ�
+RZHYHU��QXPHURXV�LVVXHV�DUH�VWLOO�SHQGLQJ��

- 7KLV� LV� XQGHQLDEO\� FDUH�� EXW� LW� LV� VWLOO� SDUWO\� XQFKDUWHG� WHUULWRU\�� DQG� WKHUH� LVWKHUHIRUH� DQ� HOHPHQW� RI� UHVHDUFK�� DV� ZDV� WKH� FDVH� LQ� HDUO\� DWWHPSWV� WR� WUHDW3DUNLQVRQ
V�GLVHDVH��0HGLFDO� WHDPV�PXVW�DOZD\V� UHPHPEHU�WKDW� WKLV�DVVRFLDWLRQZLWK�D�GHJUHH�RI�H[SHULPHQWDO�WKHUDS\�H[LVWV�
- &DQ� DQ� H[WHQVLRQ� RI� LQGLFDWLRQV� H[FOXGH� SRVVLELOLW\� RI� DEXVH� "� +LVWRU\� LQ� WKLVUHVSHFW� LV� KDUVK� DQG� GLVTXLHWLQJ�� 7KLV� LV� MXVWLILFDWLRQ� HQRXJK� IRU� UHVWULFWLQJLQGLFDWLRQV�SDUWLFXODUO\��WR�EHJLQ�ZLWK��WR�REVHVVLYH�FRPSXOVLYH�GLVRUGHUV�
- ,V�WKHUH�DQ\�FDOO�WR�VSHDN�RI�PDQLSXODWLRQ� L�H��DFWLRQ�WDNHQ�RQ�WKH�LQLWLDWLYH�RIDQ�H[WHUQDO�DJHQW�WKH�UHVXOW�RI�ZKLFK�LV�PRGLILFDWLRQ�RI�D�SHUVRQ
V�EHKDYLRXU"�,W�LVWUXH�WKDW�VXFK�PDQLSXODWLRQ�LV�GRQH�IRU�WKDW�SHUVRQ
V�EHQHILW��EXW�LW� LV�DOVR�GRQHIRU�WKH�EHQHILW�D�WKLUG�SDUW\��DQG�WKDW�EHQHILW�LV�SUREOHPDWLF�IURP�WKH�RXWVHW�
- :LOO� LW�EH�SRVVLEOH� WR�DYRLG�WKH�VXEMHFW�RI� FRQQHFWLRQ�EHWZHHQ�WKH��,��DQG

WKH��HJR��"�7KHVH�FRQQHFWLRQV��RI�WKH�SHUVRQ��RI�WKH�SHUVRQDOLW\��WR�VRFLHW\�DUHE\� WKHLU�QDWXUH�DOZD\V�GLIILFXOW�ZLWK�D�SULYLOHJHG�YLVLRQ�RI� WKH�SHUVRQDOLW\� �WKH�HJR��� E\� VRFLHW\� WR� WKH� GHWULPHQW� RI� WKH� SHUVRQ� �WKH� LQDFFHVVLEOH� �,���� 7KHQRWLRQ�RI� SV\FKLDWULF� VXIIHULQJ�� RQO\� DFFHVVLEOH� WR� DZDUHQHVV�ZLWK� GLIILFXOW\�� FDQQHYHU�EH� WKH� VXEMHFW� RI� VFLHQWLILF� HYDOXDWLRQ� WR� WKH� VDPH� GHJUHH� DV� DQ� RUJDQLFQHXURORJLF�GLVRUGHU�VXFK�DV�3DUNLQVRQ
V�GLVHDVH�� /HDYLQJ�DVLGH�HYHQ� LWV�VSLULWXDOYDOXH��LV�LW�SRVVLEOH�WR�UHGXFH�WKH�H[SODQDWLRQ�RI�PHQWDO�IXQFWLRQ�WR�WKH�UHVXOW�RIDQ�LQWHUYHQWLRQ�"
- 7KH�QRWLRQ�RI�SV\FKLDWULF�VXIIHULQJ�DQG�LWV�IDFWXDO�LQDFFHVVLELOLW\�FDQ�QHYHUEH� WKH� VXEMHFW� RI� VFLHQWLILF� HYDOXDWLRQ� WR� WKH� VDPH� GHJUHH� DV� DQ� RUJDQLFQHXURORJLF�GLVRUGHU�VXFK�DV�3DUNLQVRQ
V�GLVHDVH�

$SULO���������

5()(5(1&(6
� ��53�)HOGPDQ�	�-7�*RRGULFK��3V\FKRVXUJHU\��$�KLVWRULFDO�RYHUYLHZ��1HXURVXUJHU\������������������� ��%-�&XOOLQWRQ��3V\FKRVXUJHU\��1DWLRQDO�&RPPLVVLRQ�LVVXHV�VXUSULVLQJO\�IDYRUDEOH�UHSRUW�1HZV�DQVFRPPHQW��6FLHQFH�������������������� ��53�)HOGPDQ�	�-7�*RRGULFK��3V\FKRVXUJHU\��$�KLVWRULFDO�RYHUYLHZ��1HXURVXUJHU\������������������� ��/�5H\UROH�	�-3�7DORQ��(WXGH�VXU�OD�SUDWLTXH�GHV�ORERWRPLHV�HQ�WKpUDSHXWLTXH�SV\FKLDWULTXH����6WXG\RQ�ORERWRP\�IRU�SV\FKLDWULF�WKHUDS\��,*$6�����,����1RYHPEUH������ ��)RU�FRQWURYHUV\�FRQFHUQLQJ�WKLV�1REHO�SUL[H��VHH��%�-DQVVRQ��&RQWURYHUVLDO�SV\FKRVXUJHU\�UHVXOWHGLQ�D�1REHO�SUL]H��$YDLODEOH�RQ�WKH�RIILFLDO�VLWH�RI�WKH�1REHO�)RXQGDWLRQ�ZZZ�QREHO�VH�PHGLFLQH�DUWLFOHV�PRQL]�LQGH[�KWPO� ��7KH�KLVWRU\�RI�QHXURVXUJHU\�HVWLPDWHV�DW��������WKH�QXPEHU�RI�SV\FKRVXUJLFDO�DFWV�SUDFWLVHGEHWZHHQ�������EHJLQQLQJV�RI�WKH�WHFKQLTXH��DQG��������� ��0�3RORVDQ��/D�SV\FKRFKLUXUJLH�GDQV�OHV�WURXEOHV�REVHVVLRQQHOV�FRPSXOVLIV���3V\FKRVXUJHU\�LQ�2&'�0pPRLUH�HQ�YXH�GH�O
REWHQWLRQ�GX�'LSO{PH�G
(WXGHV�6SpFLDOLVpHV�GH�3V\FKLDWULH��8QLYHUVLWp�-RVHSK)RXULHU��)DFXOWp�GH�0pGHFLQH�GH�*UHQREOH��2FWREUH�����
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� ��-1�0LVVD��3V\FKRFKLUXUJLH��,Q��1RXYHOOH�(QF\FORSpGLH�GH�%LRpWKLTXH���VRXV�OD�GLUHFWLRQ�GH�*LOEHUW+RWWRLV�HW�-HDQ�1RsO�0LVVD��'H%RHFN�8QLYHUVLWp�(GLWHXU��������SS��������� ��)�4XpUp��&RQVFLHQFH�HW�QHXURVFLHQFHV��%D\DUG��3DULV�������SS������������ +RZHYHU��GHVSLWH�WKH�SOHWKRUD�RI�SKDUPDFRORJLFDO�DJHQWV�WKDW�DUH�DYDLODEOH�WRGD\��WKHUHUHPDLQV�D�VPDOO�EXW�VLJQLILFDQW�SURSRUWLRQ�RI�SDWLHQWV�ZKR�VXIIHU�KRUULEO\�IURP�VHYHUH��GLVDEOLQJ�LQWUDFWDEOH�SV\FKLDWULF�LOOQHVV��,W�LV�LQ�WKHVH�SDWLHQWV�WKDW�VXUJHU\�PLJKW�VWLOO�EH�DSSURSULDWH�LILQWHUYHQWLRQ�LV�VDIH��UHDVRQDEO\�HIIHFWLYH��DQG�ZLWKRXW�VLJQLILFDQW�PRUELGLW\��� *5�&RVJURYH�1HXURVXUJHU\�����������������������+�0HUVNH\��3V\FKRVXUJHU\��(WKLFDO�DVSHFWV��(QF\FORSHGLD�RI�%LRHWKLFV�������SS���������������3V\FKRVXUJHU\�DQG�SK\VLFDO�EUDLQ�VWLPXODWLRQ��(WKLFDO�DVSHFWV��(QF\FORSHGLD�RI�%LRHWKLFV�������SS������������0DGULG�'HFODUDWLRQ�RI�:RUOG�3V\FKLDWULF�$VVRFLDWLRQ����$SURYHG�E\�WKH�*HQHUDO�$VVHPEO\�RQ$XJXVW�����������7H[W�DYDLODEOH�DW�KWWS���ZZZ�ZSDQHW�RUJ�JHQHUDOLQIR�HWKLF��KWPO�����%�0LOOOHW��$VSHFWV�QHXURELRORJLTXHV�GDQV�OH�72&�HW�LQFLGHQFHV�WKpUDSHXWLTXHV���1HXURELRORJLFDODVSHFWV�RI�2&'�DQG�WKHUDSHXWLF�UHSHUFXVVLRQV���,Q�6pPLQDLUH�GH�3V\FKLDWULH�%LRORJLTXH��&+�6WH�$QQH�WRPH��������������&&1(��2SLQLRQ�Q������,QIRUPHG�FRQVHQW�RI�DQG�LQIRUPDWLRQ�SURYLGHG�WR�SHUVRQV�DFFHSWLQJ�FDUH�RUUHVHDUFK�SURFHGXUHV��7H[W�DYDLODEOH�DW�KWWS���ZZZ�FRPLWH�HWKLTXH�IU�����$�9�7UDPRQL��5pIOH[LRQV�VXU�OD�QRWLRQ�GH�FRQVHQWHPHQW��OLEUH�HW�pFODLUp��HQ�SV\FKLDWULH��5HIOHFWLRQV�RQ�WKH�FRQFHSW�RI��IUHH�DQG�LQIRUPHG��FRQVHQW�LQ�SV\FKLDWU\���,Q�(WKLTXH�PpGLFDOH�HWSV\FKLDWULH��������0DVVRQ�����&&1(��2SLQLRQ�Q������,QIRUPHG�FRQVHQW�RI�DQG�LQIRUPDWLRQ�SURYLGHG�WR�SHUVRQV�DFFHSWLQJ�FDUH�RUUHVHDUFK�SURFHGXUHV��7H[W�DYDLODEOH�DW�KWWS���ZZZ�FRPLWH�HWKLTXH�IU�����&&1(��2SLQLRQ�Q������&RQVHQW�IRU�WKH�EHQHILW�RI�DQRWKHU�SHUVRQ���'HFHPEHU�����������7H[WDYDLODEOH�DW�KWWS���ZZZ�FRPLWH�HWKLTXH�IU�����-�7DODLUDFK��-�%DQFDXG��53�,VVHPEHUW��3V\FKRFKLUXUJLH��,Q�(QF\FORSpGLH�0pGLFR�&KLUXUJLFDOH�3DULV��������$��������������&&1(��2SLQLRQ�Q������,QIRUPHG�FRQVHQW�RI�DQG�LQIRUPDWLRQ�SURYLGHG�WR�SHUVRQV�DFFHSWLQJ�FDUH�RUUHVHDUFK�SURFHGXUHV��7H[W�DYDLODEOH�DW�KWWS���ZZZ�FRPLWH�HWKLTXH�IU�����$UWLFOH����RI�WKH�&RGH�GH�'pRQWRORJLH�����/DZ�Q���������-XQH����������-�2��-XQH�������������DUW��/�������/�����RI�WKH�FRGH�GH�OD�VDQWpSXEOLTXH������0DGULG�'HFODUDWLRQ�RI�:RUOG�3V\FKLDWULF�$VVRFLDWLRQ����$SURYHG�E\�WKH�*HQHUDO�$VVHPEO\�RQ$XJXVW�����������7H[W�DYDLODEOH�DW�KWWS���ZZZ�ZSDQHW�RUJ�JHQHUDOLQIR�HWKLF��KWPO�����-�&�'XSRQW��3V\FKRSKDUPDFRORJLH��,Q��1RXYHOOH�(QF\FORSpGLH�GH�%LRpWKLTXH���VRXV�OD�GLUHFWLRQ�GH*LOEHUW�+RWWRLV�HW�-HDQ�1RsO�0LVVD��'H%RHFN�8QLYHUVLWp�(GLWHXU��������SS�������������6�:HOVK�	�03�'HDKO��0RGHUQ�SV\FKLDWULF�HWKLFV��/DQFHW������������������������3DUOLDPHQWDU\�$VVHPEO\�RI�WKH�&RXQFLO�RI�(XURSH����WK�2UGLQDU\�6HVVLRQ��5HFRPPHQGDWLRQ�����������FRQFHUQLQJ�WKH�VLWXDWLRQ�RI�WKH�PHQWDOO\�LOO��7H[W�DYDLODEOH�DWKWWS���OHJDO�FRHLQW�ELRHWKLFV�SGI�DXWUHV�SGI�����-�0�'XPD\��3XQLU�OHV�IRXV"�/H�0RQGH������QRY�����������-�0�'XPD\��3XQLU�OHV�IRXV"�/H�0RQGH������QRY������������:KLWH�SDSHU��RQ�WKH�SURWHFWLRQ�RI�WKH�KXPDQ�ULJKWV�DQG�GLJQLW\�RI�SHRSOH�VXIIHULQJ�IURP�PHQWDOGLVRUGHU��LQ�SDUWLFXODU�WKRVH�SODFHG�DV�LQYROXQWDU\�SDWLHQWV�LQ�D�SV\FKLDWULF�HVWDEOLVKPHQW���&RXQFLO�RI(XURSH��-DQXDU\��������������,WV�FRPSRVLWLRQ�FRXOG�EH�LQVSLUHG�E\�WKH�VDPH�VSLULW�DV�LQVSLUHG�WKH�FUHDWLRQ�RI�WKH�&&335%��,QVWLWXWLRQDO�UHYLHZ�ERDUGV��+RZHYHU��VLQFH�WKHUDS\�KHUH�LV�H[SHULPHQWDO��WKHUDS\�DQG�UHVHDUFKVKRXOG�ERWK�EH�UHSUHVHQWHG��ZLWK�D�EDODQFH�EHWZHHQ�WKRVH�PDQDJLQJ�WKH�SDWLHQW��VSHFLDOLVWV�IURPDQRWKHU�GLVFLSOLQH��DQG�UHSUHVHQWDWLYHV�RI�FLYLO�VRFLHW\�VDIHJXDUGLQJ�WKH�UHVSHFW�RI�WKH�SDWLHQW
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