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7KH�TXDOLW\�RI�LQVWLWXWLRQDO�UHVHDUFK��SDUWLFXODUO\�DW�1HZ�-HUVH\¶V�UHVHDUFK�XQLYHUVLWLHV��LV�FULWLFDO�
WR�WKH�FRPSHWLWLYHQHVV�RI�ERWK�WKH�LQVWLWXWLRQV�DQG�WKH�VWDWH���6WUDWHJLF�HIIRUWV�WR�HQKDQFH�WKH�
TXDOLW\�RI�UHVHDUFK��H[SDQG�WKH�ERXQGDULHV�RI�NQRZOHGJH��DQG�LQFUHDVH�WKH�DPRXQW�RI�UHVHDUFK�
IXQGLQJ�IRU�FROOHJHV�DQG�XQLYHUVLWLHV�LQ�WKH�VWDWH�DUH�HVVHQWLDO�IRU�1HZ�-HUVH\�WR�PDLQWDLQ�D�
FRPSHWLWLYH�HFRQRP\�DQG�LPSURYH�TXDOLW\�RI�OLIH���$�%OXHSULQW�IRU�([FHOOHQFH��1HZ�-HUVH\¶V�/RQJ�
5DQJH�3ODQ�IRU�+LJKHU�(GXFDWLRQ�UHFRJQL]HV�WKH�LPSRUWDQFH�RI�LQFUHDVLQJ�UHVHDUFK�IXQGLQJ�IURP�
DOO�VRXUFHV�DQG�VSHFLILFDOO\�FDOOV�IRU�DQ�LQFUHDVHG�UDQNLQJ�LQ�1HZ�-HUVH\¶V�DJJUHJDWH�VKDUH�RI�
IHGHUDO�UHVHDUFK�IXQGLQJ�IURP���VW�WR���WK������
�
7KH�1HZ�-HUVH\�&RPPLVVLRQ�RQ�+LJKHU�(GXFDWLRQ�IDFLOLWDWHG�WKH�SUHSDUDWLRQ�RI�D�EURDG�VWDWHZLGH�
VWUDWHJ\�WR�RUJDQL]H�WKLV�XQGHUWDNLQJ��ZRUNLQJ�SULPDULO\�ZLWK�WKH�SUHVLGHQWV�DQG�UHSUHVHQWDWLYHV�RI�
WKH�IRXU�UHVHDUFK�XQLYHUVLWLHV�LQ�1HZ�-HUVH\�DQG�LQ�FRQVXOWDWLRQ�ZLWK�WKH�([HFXWLYH�'LUHFWRU�RI�WKH�
&RPPLVVLRQ�RQ�6FLHQFH�DQG�7HFKQRORJ\���3UHVLGHQWV�RI�DOO�RWKHU�FROOHJHV�DQG�XQLYHUVLWLHV�DOVR�
SURYLGHG�IHHGEDFN�DQG�DVVLVWDQFH�LQ�GHYHORSLQJ�WKLV�UHSRUW��ZKLFK�WDUJHWV�VSHFLILF�UHVHDUFK�DUHDV�
WKDW�KDYH�WKH�JUHDWHVW�SRWHQWLDO�IRU�DGGLWLRQDO�IXQGLQJ�DQG�DOVR�VHWV�PLOHVWRQHV�WR�DVVHVV�SURJUHVV�
RYHU�WLPH���,Q�RUGHU�WR�DFFRPSOLVK�WKH�DPELWLRXV�JRDOV�VHW�IRUWK��EROG�DQG�VLJQLILFDQW�LQLWLDWLYHV�
ZLOO�EH�QHFHVVDU\�UHODWHG�WR�����SXEOLF�SROLF\������FROODERUDWLRQ�DPRQJ�XQLYHUVLWLHV��JRYHUQPHQW��
DQG�WKH�SULYDWH�VHFWRU��DQG�����VWDWH�LQYHVWPHQW����
�
352326('�7$5*(76�$1'�0,/(6721(6��
�
6HYHUDO�VWDWHV��VXFK�DV�1RUWK�&DUROLQD��0LFKLJDQ��*HRUJLD��DQG�&DOLIRUQLD��DFNQRZOHGJHG�WKHLU�
XQLYHUVLWLHV�DV�LQVWUXPHQWV�RI�HFRQRPLF�JURZWK�DQG�VLJQLILFDQWO\�LQYHVWHG�LQ�WKHP�WR�LQFUHDVH�
FRPSHWLWLYHQHVV�DQG�IHGHUDO�DQG�SULYDWH�VHFWRU�UHVHDUFK�IXQGLQJ���*LYHQ�WKH�VXFFHVV�RI�VXFK�
HIIRUWV��PDQ\�RWKHU�VWDWHV�DUH�QRZ�DJJUHVVLYHO\�VHHNLQJ�WR�HQKDQFH�WKHLU�XQLYHUVLWLHV�DQG�LQFUHDVH�
WKHLU�VKDUH�RI�IHGHUDO�DQG�RWKHU�UHVHDUFK�GROODUV���$V�D�UHVXOW��WKHUH�ZLOO�EH�YHU\�DJJUHVVLYH�
FRPSHWLWLRQ�IRU�D�OLPLWHG�DPRXQW�RI�IXQGV����
�
1HZ�-HUVH\�FROOHJHV�DQG�XQLYHUVLWLHV�UDQNHG���VW�LQ�WKH�DJJUHJDWH�VKDUH�RI�IHGHUDO�UHVHDUFK�GROODUV�
LQ�������WKH�PRVW�UHFHQW�\HDU�IRU�ZKLFK�GDWD�DUH�DYDLODEOH���7KH�VWDWH�WKDW�UDQNHG���WK�LQ������
H[SHQGHG������PLOOLRQ�RQ�IHGHUDOO\�IXQGHG�5	'��ZKLFK�LV������PLOOLRQ�PRUH�WKDQ�WKDW�H[SHQGHG�
E\�1HZ�-HUVH\�LQVWLWXWLRQV���,Q�RUGHU�WR�FORVH�WKH�JDS�EHWZHHQ�1HZ�-HUVH\�DQG�WKH�VWDWH�FXUUHQWO\�
UDQNHG���WK��LW�ZLOO�EH�QHFHVVDU\�IRU�1HZ�-HUVH\�LQVWLWXWLRQV�WR�FRQVLVWHQWO\��RYHU�WLPH��LQFUHDVH�
WKHLU�SHUFHQWDJH�VKDUH�RI�WKH�WRWDO�IHGHUDO�UHVHDUFK�GROODUV�DYDLODEOH�IRU�KLJKHU�HGXFDWLRQ����
�



�

� � ��

&XUUHQWO\��WKH���WK�UDQNHG�VWDWH�UHFHLYHV�����SHUFHQW�RI�IHGHUDO�GROODUV�DYDLODEOH��DQG�1HZ�-HUVH\�
UHFHLYHV�����SHUFHQW���7R�JURZ�WKH�VWDWH¶V�SHUFHQWDJH�VKDUH�RI�DYDLODEOH�GROODUV��1HZ�-HUVH\�VKRXOG�
DQQXDOO\�LQFUHDVH�LWV�IHGHUDO�UHVHDUFK�GROODUV�DW�D�SHUFHQWDJH�WKDW�H[FHHGV��WR�WKH�JUHDWHVW�H[WHQW�
SRVVLEOH��WKH�DQQXDO�IHGHUDO�LQFUHDVH�LQ�IXQGLQJ�DYDLODEOH�IRU�WKDW�\HDU���$V�D�PLOHVWRQH��1HZ�
-HUVH\�VKRXOG�VHHN�WR�LQFUHDVH�LWV�VKDUH�RI�DYDLODEOH�IHGHUDO�GROODUV�E\�RQH�WHQWK�RI�D�SHUFHQW�HDFK�
\HDU�DQG�WKHUHE\�LQFUHDVH�E\�D�IXOO�SHUFHQW�RYHU����\HDUV��ZKLFK�ZRXOG�H[FHHG�WKH�FXUUHQW�VKDUH�RI�
IHGHUDO�IXQGV�UHFHLYHG�E\�WKH�VWDWH�UDQNHG���WK���5HJXODU�DVVHVVPHQW�RI�WKH�VWDWH¶V�SHUFHQWDJH�VKDUH�
RI�IHGHUDO�GROODUV�DYDLODEOH�ZLOO�EH�QHFHVVDU\�WR�WUDFN�SURJUHVV��LW�PD\�EH�QHFHVVDU\�WR�UHYLVH�
UHPDLQLQJ�PLOHVWRQHV�DFFRUGLQJO\�EDVHG�RQ�1HZ�-HUVH\¶V�JDLQ�UHODWLYH�WR�RWKHU�VWDWHV���,W�ZLOO�DOVR�
EH�LPSRUWDQW�WR�VWULYH�IRU�DQG�WUDFN�LQFUHDVHV�LQ�QRQIHGHUDO�UHVHDUFK�VXSSRUW�IRU�KLJKHU�HGXFDWLRQ��
ZKLFK�OHYHUDJHV�DGGLWLRQDO�IHGHUDO�GROODUV�DQG�DOVR�LPSURYHV�HFRQRPLF�FRPSHWLWLYHQHVV��
�
7KH�VLJQLILFDQW�PDJQLWXGH�RI�LQFUHDVHV�QHFHVVDU\�EHWZHHQ�QRZ�DQG������ZLOO�UHTXLUH�PDMRU�
FKDQJHV�LQ�SHUIRUPDQFH�WKDW�ZLOO�QRW�EH�DFFRPSOLVKHG�PHUHO\�WKURXJK�LQFUHPHQWDO�JURZWK�RI�
H[LVWLQJ�5	'�SURJUDPV���+LJK�SURILOH��ODUJH�VFDOH�FROODERUDWLYH�HIIRUWV�DPRQJ�VWDWH�JRYHUQPHQW��
WKH�XQLYHUVLWLHV��DQG�WKH�SULYDWH�VHFWRU�ZLOO�EH�QHFHVVDU\�WR�GHWHUPLQH�KRZ�DQG�ZKHUH�WR�PDNH�
VLJQLILFDQW�LQYHVWPHQWV�LQ�XQLYHUVLW\�EDVHG�UHVHDUFK�LQ�RUGHU�WR�OHYHUDJH�DGGLWLRQDO�GROODUV�IURP�
WKH�IHGHUDO�JRYHUQPHQW��DV�ZHOO�DV�RWKHU�VRXUFHV���7KHVH�ODUJH�VFDOH�HIIRUWV�OHQG�WKHPVHOYHV�WR�WKH�
GHYHORSPHQW�RI�UHVHDUFK�LQIUDVWUXFWXUH��H�J���IDFLOLWLHV�DQG�VWDII��WKDW�FDQQRW�EH�DVVHPEOHG�WKURXJK�
WKH�VLQJOH�IDFXOW\�LQYHVWLJDWRU�PRGHO�RI�PRUH�WUDGLWLRQDO�XQLYHUVLW\�EDVHG�UHVHDUFK���,W�ZLOO�EH�
LPSRUWDQW�WR�EXLOG�RQ�H[LVWLQJ�VWUHQJWKV��GHYHORS�D�FULWLFDO�PDVV�RI�LQWHOOLJHQFH�DQG�WDOHQW��ZHDYH�
LQ�WKUHDGV�RI�LQGXVWU\��DQG�GHYHORS�V\VWHPLF��PXOWL�LQVWLWXWLRQDO�UHVHDUFK�FDSDFLW\���:KLOH�D�EURDG�
UDQJH�RI�UHVHDUFK�ZLOO�FRQWLQXH�LQ�YDULRXV�ILHOGV�DW�FROOHJHV�DQG�XQLYHUVLWLHV�DFURVV�WKH�VWDWH��DQG�
LQFUHDVHV�LQ�DOO�DUHDV�ZLOO�DGYDQFH�NQRZOHGJH�DQG�DVVLVW�LQ�DFKLHYLQJ�WKH�JRDO�RI�DGGLWLRQDO�
UHVHDUFK�VXSSRUW��LW�LV�LPSRUWDQW�WR�IRFXV�WKH�VWDWH¶V�PDMRU�5	'�UHVRXUFHV�RQ�D�IHZ�WDUJHW�DUHDV�
ZLWK�WKH�JUHDWHVW�SRWHQWLDO�WR�LQFUHDVH�IHGHUDO�DQG�RWKHU�IXQGLQJ�DW�WKH�PDJQLWXGH�GHVLUHG����
�
)LYH�EURDG�DUHDV�RI�UHVHDUFK�DUH�UHFRPPHQGHG�DV�WDUJHWV�WKDW�UHSUHVHQW�SDUWLFXODUO\�VWURQJ�
RSSRUWXQLWLHV�IRU�LQFUHDVHG�IXQGLQJ�IRU�1HZ�-HUVH\���(DFK�RI�WKH�DUHDV�LV�LPSRUWDQW�WR�WKH�VWDWH��KDV�
EURDG�LQGXVWU\�VWUHQJWK��LV�OLNHO\�WR�RIIHU�VLJQLILFDQW�LQFUHDVHV�LQ�RYHUDOO�IXQGV�DYDLODEOH��DQG�KROGV�
JUHDW�SRWHQWLDO�IRU�SDUWQHUVKLSV�ZLWKLQ�WKH�VWDWH���7KH�ILYH�UHVHDUFK�DUHDV�DUH��6WHP�&HOO�5HVHDUFK��
%LRPHGLFDOO\�5HODWHG�1DQRVFLHQFH��+RPHODQG�6HFXULW\��$GYDQFHG�,PDJLQJ�7HFKQRORJ\��DQG�
*HQRPLFV�%LRLQIRUPDWLFV���7KHVH�ILYH�WDUJHWHG�UHVHDUFK�DUHDV�DUH�VXPPDUL]HG�RQ�WKH�IROORZLQJ�
SDJHV��ZLWK�DQ�H[SODQDWLRQ�DERXW�RSSRUWXQLW\��UHVHDUFK�IRFXV��DQG�FXUUHQW�DVVHWV�LQ�HDFK�DUHD���
:KLOH�FKDQJLQJ�FLUFXPVWDQFHV�DW�WKH�VWDWH�DQG�IHGHUDO�OHYHO�PD\�UHVXOW�LQ�D�FKDQJH�LQ�WKH�VSHFLILF�
WDUJHW�DUHDV�RU�D�OLPLWDWLRQ�RI�WDUJHWV�RYHU�WLPH��WKHVH�ILYH�DUHDV�SURYLGH�D�VWURQJ�LQLWLDO�IRFXV�ZLWK�
SRWHQWLDO�WR�JUHDWO\�LQFUHDVH�WKH�DPRXQW�RI�IHGHUDO�DQG�RWKHU�UHVHDUFK�GROODUV�IRU�KLJKHU�HGXFDWLRQ�
LQ�1HZ�-HUVH\����
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2SSRUWXQLW\����6WHP�FHOO�UHVHDUFK�UHSUHVHQWV�RQH�RI�WKH�PRVW�H[FLWLQJ�DQG�SURPLVLQJ�QHZ�ILHOGV�RI�
PRGHUQ�ELRPHGLFDO�UHVHDUFK���6WHP�FHOOV�RIIHU�GLUHFW�WKHUDSHXWLF�SRWHQWLDO�IRU�D�ZLGH�YDULHW\�RI�
PDMRU�LQWUDFWDEOH�GLVHDVHV�LQFOXGLQJ�$O]KHLPHU¶V��3DUNLQVRQ¶V��FDQFHU��GLDEHWHV��FDUGLRYDVFXODU��
DQG�QHXURPXVFXODU�GLVRUGHUV�DQG�LQMXULHV���$OUHDG\��UHODWLYHO\�FUXGH�IRUPV�RI�VWHP�FHOO�WKHUDS\�
�H�J���ERQH�PDUURZ�WUDQVSODQWDWLRQ��DUH�DFFHSWHG�PRGDOLWLHV�LQ�WKH�WUHDWPHQW�RI�D�QXPEHU�RI�
KHPDWRORJLFDO�GLVHDVHV�DQG�FDQFHU��SURYLGLQJ�SURRI�RI�SULQFLSOH�H[DPSOHV�RI�WKH�SRWHQWLDO�IRU�
ZLGHU�DQG�PRUH�HIIHFWLYH�DSSOLFDWLRQ����
�
6WHP�FHOO�UHVHDUFK�DOVR�FRQWULEXWHV�GLUHFWO\�WR�EDVLF�VWXGLHV�RI�PROHFXODU�DQG�FHOO�ELRORJ\��
GHYHORSPHQWDO�ELRORJ\�DQG�JHQHWLFV��SK\VLRORJ\��DQG�QHXURVFLHQFH��ZKLFK�DUH�DOO�DUHDV�RI�VWUHQJWK�
LQ�WKH�VWDWH¶V�UHVHDUFK�XQLYHUVLWLHV�WKDW�ZLOO�EH�VLJQLILFDQWO\�HQKDQFHG�ZLWK�LQFUHDVLQJ�HPSKDVLV�RQ�
VWHP�FHOO�UHVHDUFK���$OWKRXJK�WKHUH�DUH�SROLWLFDO�LVVXHV�DQG�IHGHUDO�OLPLWDWLRQV�VXUURXQGLQJ�WKH�
VWXG\�DQG�XVH�RI�VWHP�FHOO�WKHUDS\��WKH\�UHVWULFW�RQO\�IHGHUDO�IXQGLQJ�RI�GHYHORSPHQW�RU�
H[SHULPHQWDWLRQ�ZLWK�QHZ�KXPDQ�HPEU\RQLF�VWHP�FHOO�OLQHV���3ULYDWHO\�IXQGHG�UHVHDUFK�DQG�ZRUN�
ZLWK�H[LVWLQJ��DSSURYHG��OLQHV��DGXOW�VWHP�FHOOV��DQG�VWHP�FHOOV�IURP�PRGHO�DQLPDOV�DUH�QRW�
UHVWULFWHG�DW�DOO���$QG�WKHUH�LV�D�VWURQJ�SRVVLELOLW\�WKDW�WKH�IHGHUDO�OLPLWDWLRQV�ZLOO�EH�UHOLHYHG�LQ�WKH�
IXWXUH���,Q�DQ\�HYHQW��VXEVWDQWLDO�IXQGLQJ�RSSRUWXQLWLHV�H[LVW�DW�WKH�IHGHUDO��VWDWH��DQG�ORFDO�OHYHOV��
IURP�PDQ\�SULYDWH�GRQRUV��D�JURZLQJ�LQGXVWU\�UHODWHG�WR�WKH�WHFKQRORJ\��PDWXUH�SKDUPDFHXWLFDO�
DQG�ELRWHFKQRORJ\�FRPSDQLHV��DQG�D�ODUJH�QXPEHU�RI�SDWLHQW�DGYRFDF\�JURXSV����
�
1HZ�-HUVH\�KDV�YHU\�LPSRUWDQW�DGYDQWDJHV�LQ�WKLV�UHJDUG���,Q�DGGLWLRQ�WR�FRXUDJHRXV�DQG�IRUZDUG�
ORRNLQJ�VWDWH�FRPPLWPHQW�WR�WKH�HVWDEOLVKPHQW�RI�D�PDMRU�VWHP�FHOO�UHVHDUFK�FHQWHU�DW�
5XWJHUV�80'1-�LQ�1HZ�%UXQVZLFN��WKHUH�LV�D�FRQFHQWUDWLRQ�RI�SKDUPDFHXWLFDO�DQG�ELRWHFK�
FRUSRUDWLRQV�DQG�FXUUHQW�LQWHUQDWLRQDOO\�UHFRJQL]HG�VWHP�FHOO�UHVHDUFK�SURJUDPV��DQG�WKH�VWDWH�LV�
WKH�KRPH�WR�VHYHUDO�UHFRJQL]HG�DQG�YHU\�HIIHFWLYH�SXEOLF�VSRNHVSHUVRQV�DQG�VXSSRUWHUV�IRU�WKLV�
UHVHDUFK��DOO�RI�ZKLFK�HQKDQFH�IXQGLQJ�SURVSHFWV���%HFDXVH�RI�ZLGHVSUHDG�ORFDO�SROLWLFDO�VXSSRUW��
1HZ�-HUVH\¶V�VWHP�FHOO�FHQWHU�DOVR�FDQ�VHUYH�DV�D�FHQWHU�IRU�SXEOLF�GLVFRXUVH�DQG�UHVHDUFK�LQ�
UHODWHG�DUHDV�RI�PHGLFDO�HWKLFV��HFRQRPLFV��KHDOWK�FDUH�GHOLYHU\��DQG�KHDOWK�FDUH�GLVSDULWLHV�LQ�
UHODWLRQ�WR�WKLV�HPHUJLQJ�QHZ�WHFKQRORJ\��DQG�DWWUDFW�IHGHUDO�DQG�RWKHU�IXQGLQJ�LQ�WKLV�DUHD���$�
FRQFHQWUDWLRQ�RI�HIIRUW�LQ�WKH�ILHOG�RI�VWHP�FHOO�ELRORJ\�ZLOO�UHVXOW�LQ�QRW�RQO\�HQKDQFHG�VWDWH�
UHVHDUFK�IXQGLQJ�EXW�DOVR�WKH�ORFDWLRQ��RU�UHORFDWLRQ��WR�WKH�VWDWH�RI�GHYHORSHG�RU�VWDUW�XS�
FRPSDQLHV�VHHNLQJ�WR�H[SORLW�WKLV�WHFKQRORJ\���7KH�FRQFHQWUDWLRQ�RI�HIIRUW�ZRXOG�UHVXOW�LQ�IDU�
JUHDWHU�FRPSHWLWLYHQHVV�IRU�ODUJH�JUDQWV�DQG�UHVHDUFK�FRQWUDFWV�DQG�SURYLGH�HFRQRPLF�EHQHILW��
�
5HVHDUFK�)RFXV���6WHP�FHOO�UHVHDUFK�LQ�1HZ�-HUVH\�ZLOO�IRFXV�LQ�QHXURVFLHQFH�DQG�QHXURORJLFDO�
GLVHDVH�DQG�LQMXU\��DQ�H[LVWLQJ�VWUHQJWK��DQG�DOVR�LQ�PHWDEROLF�GLVHDVHV��FDQFHU��FKLOG�GHYHORSPHQW��
DQG�FDUGLRYDVFXODU�GLVHDVH�±�DOO�DUHDV�RI�FOLQLFDO�VWUHQJWK�DQG�LQWHUHVW���1HZ�-HUVH\¶V�ZRUN�LQ�WKLV�
ILHOG�DOVR�ZLOO�LQWHUVHFW�FORVHO\�ZLWK�H[LVWLQJ�SURJUDPV�LQ�HQJLQHHULQJ��ELRPDWHULDOV��VXUIDFH�
FKHPLVWU\�DQG�PDWHULDOV�VFLHQFH��QRYHO�GHYLFHV��DQG�QDQRWHFKQRORJ\��ERWK�LQ�XQLYHUVLWLHV�DQG�LQ�
WKH�ORFDO�LQGXVWULDO�EDVH���(GXFDWLRQ�DQG�VSHFLDOL]HG�WUDLQLQJ�SURJUDPV�DOVR�ZLOO�SURYLGH�D�VWUHDP�
RI�FDSDEOH�SHUVRQQHO�LQ�WKLV�KLJKO\�WHFKQLFDO�GLVFLSOLQH��KHOSLQJ�WR�HQVXUH�FRQWLQXHG�GHYHORSPHQW�
DQG�LQYHVWPHQW��
�
�
�
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&XUUHQW�$VVHWV�����
6WHP�&HOO�5HVHDUFK���PDMRU��UHFRJQL]HG�SURJUDPV�DW�5XWJHUV�DQG�80'1-�DQG�VXEVWDQWLDO�
LQGLYLGXDO�LQYHVWLJDWRU�IXQGLQJ�LQ�3ULQFHWRQ¶V�0ROHFXODU�%LRORJ\�GHSDUWPHQW��QDWLRQDO�DZDUG�
ZLQQLQJ�DGXOW�VWHP�FHOO�UHVHDUFK�DW�1-,7��VWURQJ�FOLQLFDO�SURJUDPV�LQ�QHDU�WHUP�DUHDV�RI�
DSSOLFDWLRQ��VWURQJ�FRRSHUDWLRQ�DPRQJ�LQYROYHG�UHVHDUFK�XQLYHUVLWLHV��FROODERUDWLRQ�ZLWK�&RULHOO�
,QVWLWXWH��5RZDQ�8QLYHUVLW\����
�
%LRPDWHULDOV���H[LVWLQJ�SURGXFWLYH�FROODERUDWLRQ�DPRQJ�5XWJHUV��80'1-��DQG�1-,7�VFLHQWLVWV���
�
/RFDO�,QGXVWULDO�%DVH����-RKQVRQ�	�-RKQVRQ��FRUROODU\�UHVHDUFK�FHQWHUV���&$%0��(2+6,��
',0$&6�DQG�%LR0$36��3KDUPDF\��&,1-��&DUGLRYDVFXODU�,QVWLWXWH��&KLOG�+HDOWK�,QVWLWXWH�
�
*HQHWLFV�DQG�'HYHORSPHQWDO�%LRORJ\����3ULQFHWRQ��80'1-��DQG�5XWJHUV�
�
(QJLQHHULQJ�DQG�1DQRWHFKQRORJ\����5XWJHUV��1-,7��DQG�3ULQFHWRQ�
�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
�
�
%,20(',&$//<�5(/$7('�1$126&,(1&(��
�
2SSRUWXQLW\��7KH�8�6��JRYHUQPHQW�LV�FRPPLWWHG�WR�VSHQGLQJ�RYHU�D�ELOOLRQ�GROODUV�DQQXDOO\�RQ�
QDQRWHFKQRORJ\�UHVHDUFK���7KH�3UHVLGHQW¶V������EXGJHW�SURYLGHV������PLOOLRQ�IRU�WKH�1DWLRQDO�
1DQRWHFKQRORJ\�,QLWLDWLYH��11,���D�����SHUFHQW�LQFUHDVH�RYHU�������)LYH�IHGHUDO�DJHQFLHV�DUH�
GHVLJQDWHG�DV�11,�VSRQVRUV��16)��'2(��1$6$��1,67��DQG�(3$��7KH�1DQRWHFKQRORJ\�5HVHDUFK�
DQG�'HYHORSPHQW�$FW�RI������DXWKRUL]HV�WKHVH�11,�DJHQFLHV�WR�VSHQG�������ELOOLRQ�RYHU�WKH�QH[W�
WKUHH�\HDUV�RQ�QDQRWHFKQRORJ\�UHVHDUFK�DQG�GHYHORSPHQW��)XUWKHUPRUH��WKH���VW�&HQWXU\�
1DQRWHFKQRORJ\�5HVHDUFK�DQG�'HYHORSPHQW�$FW�DXWKRUL]HV�DV�\HW�XQTXDQWLILHG�VXSSRUW�IRU�
QDQRVFLHQFH��QDQRHQJLQHHULQJ��DQG�QDQRWHFKQRORJ\�UHVHDUFK�WKURXJK�WKH�DZDUGLQJ�RI�JUDQWV��WKH�
FUHDWLRQ�RI�QDQRWHFKQRORJ\�UHVHDUFK�FHQWHUV��DQG�WKH�IRUPDWLRQ�RI�D�UHVHDUFK�SURJUDP�WR�LGHQWLI\�
WKH�HWKLFDO��OHJDO��HQYLURQPHQWDO��DQG�RWKHU�VRFLHWDO�FRQFHUQV�UHODWHG�WR�QDQRWHFKQRORJ\��7KHVH�
OHJLVODWLYH�PDQGDWHV�GR�QRW�HYHQ�EHJLQ�WR�GHVFULEH�WKH�PDJQLWXGH�RI�QDQRWHFK�UHODWHG�IXQGLQJ�
RSSRUWXQLWLHV�IRU�XQLYHUVLWLHV�DQG�UHVHDUFK�LQVWLWXWLRQV��EHFDXVH�³QDQRWHFKQRORJ\´�LV�D�JDWHZD\�
WHUP�WKDW�HQFRPSDVVHV�EURDG�DUHDV�RI�LQWHUGLVFLSOLQDU\�VFLHQFH�DQG�WHFKQRORJ\�WKDW�DUH�FHQWUDO�WR�
WKH�PLVVLRQ�RI�HYHU\�IHGHUDO�IXQGLQJ�DJHQF\��7KH�1,+�5RDGPDS��IRU�H[DPSOH��LQFOXGHV�DQ�HQWLUH�
VXLWH�RI�SURJUDPV�LQ�PROHFXODU�VFLHQFH�DQG�WHFKQRORJ\�DV�ZHOO�DV�D�SURJUDP�VSHFLILFDOO\�GHGLFDWHG�
WR�QDQRPHGLFLQH��
�
5HVHDUFK�)RFXV���7KH�YHU\�EUHDGWK�DQG�GLVFLSOLQDU\�GLYHUVLW\�RI�WKH�QDQRWHFKQRORJ\�ILHOG�
LQWURGXFHV�WKH�QHHG�WR�GHILQH�D�FOHDUO\�IRFXVHG�PLVVLRQ�DQG�LGHQWLW\�WKDW�VWDQGV�RXW�DPRQJ�RWKHUV���
1HZ�<RUN�DQG�3HQQV\OYDQLD�ERWK�KDYH�VHYHUDO�\HDUV�KHDG�VWDUW�LQ�PRXQWLQJ�PDMRU�QDQRWHFKQRORJ\�
LQLWLDWLYHV�IXHOHG�E\�KXQGUHGV�RI�PLOOLRQV�RI�GROODUV�RI�VWDWH�LQYHVWPHQW�±�DQG�WKH\�DUH�QRW�FOHDUO\�
WKH�OHDGHUV���1HZ�-HUVH\�FDQ�SHQHWUDWH�ZLWK�D�IRFXV�WKDW�LV�XQLTXH��DQG�WKH�FRQQHFWLRQ�WR�WKH�QHHGV�
RI�WKH�IXOO�FURVV�VHFWLRQ�RI�WKH�VWDWH¶V�KHDOWKFDUH�LQGXVWU\�LV�WRR�LPSRUWDQW�WR�EH�RYHUORRNHG����
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1HZ�-HUVH\�KDV�D�XQLTXH�RSSRUWXQLW\�LQ�WKH�QDQRWHFKQRORJ\�ILHOG�WR�FDSLWDOL]H�RQ�LWV�FRPSHWLWLYH�
VWUHQJWKV�LQ�WKH�YHU\�DUHDV�RI�UHVHDUFK��GHYHORSPHQW��HQJLQHHULQJ��,7��PDQXIDFWXULQJ��DQG�
UHJXODWRU\�FRPSOLDQFH�WKDW�VKDSHG�WKH�VWDWH
V�ZRUOG�FODVV�ELRSKDUPDFHXWLFDO�IUDQFKLVH��+HUH�ZH�
LQWURGXFH�WKH�WHUP�³%LRPHGLFDOO\�5HODWHG�1DQRVFLHQFH´�WR�GHVFULEH�QDQRWHFKQRORJ\�UHODWHG�
SXUVXLWV�GLUHFWHG�WR�HLWKHU��L��VROYLQJ�ELRPHGLFDO�SUREOHPV�RU��LL��DSSO\LQJ�ELRORJLFDO�SULQFLSOHV�WR�
WKH�VROXWLRQ�RI�HQYLURQPHQWDO��LQGXVWULDO��DQG�RU�FRPPHUFLDO�SUREOHPV���
1HZ�-HUVH\
V�%LRPHGLFDOO\�5HODWHG�1DQRVFLHQFH�HIIRUW�ZLOO�HQDEOH�UHVROXWLRQ�RI�PROHFXODU�
VLJQDWXUHV�RI�KHDOWK�DQG�GLVHDVH��DSSOLFDWLRQ�GLUHFWHG�QDQRIDEULFDWLRQ�RI�GHYLFHV�RI�GHFUHDVLQJ�VL]H�
�WRS�GRZQ���ELRPLPHWLF�DVVHPEO\�RI�PROHFXODU�FRQVWUXFWV�RI�LQFUHDVLQJ�FRPSOH[LW\��ERWWRP�XS���
DQG�EURDG��WUDQVGLVFLSOLQDU\�XVH�RI�ELRORJLFDO�SULQFLSOHV�LQ�GHVLJQLQJ�HIILFLHQW�DQG�HIIHFWLYH�
LQGXVWULDO�SURFHVVHV�DQG�V\VWHPV��&RPPHUFLDO�DSSOLFDWLRQV�LQFOXGH�QRW�RQO\�KHDOWKFDUH�DQG�WKH�
EURDGHU�OLIH�VFLHQFHV�PDUNHWSODFH��EXW�DOVR�PDMRU�LQGXVWULDO��HQYLURQPHQWDO��SXEOLF�KHDOWK�DQG�
ZHOIDUH�SUREOHPV�ZKRVH�VROXWLRQV�PD\�EH�LQIRUPHG�E\�WKH�EHKDYLRU�RI�FRPSOH[�PROHFXODU�
HFRV\VWHPV�WKDW�PDNH�XS�ELRORJLFDO�FHOOV��WLVVXHV��RUJDQV��DQG�RUJDQLVPV��6XFK�DQ�HQGHDYRU�ZLOO�
HPEUDFH�DOO�RI�WKH�WDOHQWV�LQ�RXU�XQLYHUVLWLHV��DV�LW�WUXO\�UHTXLUHV�HTXDO�SDUWV�RI�PROHFXODU�DQG�
FHOOXODU�ELRORJ\��FOLQLFDO�PHGLFLQH��SK\VLFDO�VFLHQFH��LQIRUPDWLFV�DQG�LQIRUPDWLRQ�WHFKQRORJ\��DQG�
HQJLQHHULQJ�WR�SURGXFH�IXQFWLRQDO�VWUXFWXUHV�WKDW�PLPLF��UHSDLU��UHSODFH��RU�LPSURYH�ELRORJLFDO�
IXQFWLRQ���
�
&XUUHQW�$VVHWV���$PRQJ�WKH�VWDWH¶V�XQLYHUVLWLHV��PLOLWDU\�ODEV��IHGHUDO�UHVHDUFK�IDFLOLWLHV��DQG�WKH�
SULYDWH�VHFWRU��1HZ�-HUVH\�LV�ULFK�LQ�UHVRXUFHV�WKDW�IXHOHG�WKH�JURZWK�RI�WKH�VWDWH
V�SKDUPDFHXWLFDO�
IUDQFKLVH�DQG�DUH�EHLQJ�UHLQYHVWHG�LQ�QHZ�WHFKQRORJ\�GLVFRYHU\��WUDQVODWLRQ��DQG�
FRPPHUFLDOL]DWLRQ��&RUH�FRPSHWHQFLHV�ZLWKLQ�1HZ�-HUVH\�XQLYHUVLWLHV�DQG�UHVHDUFK�LQVWLWXWHV�
LQFOXGH��
1-,7���%LRPHGLFDO�HQJLQHHULQJ��PROHFXODU��FHOOXODU�DQG�WLVVXH�HQJLQHHULQJ��DGYDQFHG�PDWHULDOV��
HQJLQHHUHG�QDQRSDUWLFXODWHV�DQG�QDQRILEHUV��QDQRVFDOH�VHSDUDWLRQ�WHFKQRORJLHV��PLFURIDEULFDWLRQ�
DQG�QDQRVFDOH�IOXLGLFV��ELRPHGLFDO�VHQVRUV��WUDQVGXFHUV�DQG�DFWXDWRUV��DQG�QDQRVFDOH�SURGXFWLRQ��
SURFHVVLQJ�DQG�PRQLWRULQJ�WHFKQRORJLHV�
3+5,���*HQRPLFV��SURWHRPLFV�DQG�PLFURDUUD\�WHFKQRORJ\���0ROHFXODU�%HDFRQV�IRU�UHDO�WLPH�
GHWHFWLRQ�RI�PROHFXODU�DQG�FHOOXODU�HYHQWV��PROHFXODU�ELRORJ\�DQG�PROHFXODU�JHQHWLFV��LQFOXGLQJ�
PROHFXODU�PHFKDQLVPV�RI�LQIHFWLRXV�GLVHDVHV�DQG�FDQFHUV��SXEOLF�KHDOWK�DQG�VDIHW\�
3ULQFHWRQ�8QLYHUVLW\���,QWHJUDWHG�SKRWRQLF�GHYLFHV��VHQVRUV��RUJDQLF�IOH[LEOH�GHYLFHV��
RSWRHOHFWURQLF�WHFKQRORJLHV�IRU�GHYHORSPHQW�RI�LQH[SHQVLYH��OLJKWZHLJKW��ORZ�HQHUJ\�GLVSOD\V��
ODUJH�DUHD�HOHFWURQLFV��OLJKWLQJ�V\VWHPV��VRODU�FHOOV��DQG�WUDQVLVWRU�FLUFXLWV���QDQRLPSULQW�
OLWKRJUDSK\�IRU�FRVW�HIIHFWLYH��KLJK�UHVROXWLRQ�PDQXIDFWXUH�RI�GHYLFHV�VXFK�DV�RSWLFDO�GLVSOD\V��
GDWD�VWRUDJH��0(06�DQG�VHPLFRQGXFWRU�GHYLFHV��'1$�SURFHVVLQJ�DQG�DQDO\VLV�GHYLFHV��
RUJDQLF�LQRUJDQLF�LQWHUIDFHV��VHOI�DVVHPEO\�DQG�VXUIDFH�SDWWHUQLQJ��
5RZDQ�8QLYHUVLW\���7KUHH�GLPHQVLRQDO�ERQH�WHPSODWHV��PDJQHWLF�QDQRVWUXFWXUHV�DQG�VHQVRUV��
7,5)0�VWXGLHV�RI�'1$�UHSDLU��QDQRVFDOH�VHQVLQJ�PDSSLQJ�RI�ELRORJLFDO�PDFURPROHFXOHV��
QDQRVFDOH�IDEULFDWLRQ�WHFKQLTXHV�
5XWJHUV���1DQRVWUXFWXUHG�PDWHULDOV�DQG�QDQRVFDOH�GHYLFHV��LQRUJDQLF�RUJDQLF�QDQRWHFKQRORJ\��
VXUIDFH�PRGLILFDWLRQ��QDQRSKRWRQLFV��QDQRHOHFWURQLFV�DQG�QDQRVHQVRUV��ELR�QDQR�URERWLF�V\VWHPV��
QDQRIDEULFDWLRQ�DQG�QDQROLWKRJUDSK\��QDQRVFDOH�FKHPLVWU\��FDWDO\VLV���FULWLFDO�HQDEOLQJ�GHYLFHV��
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PXOWLPRGDO�VHQVRUV��VPDUW�SDFNDJLQJ�XVLQJ�QDQR�SRURXV�DOXPLQD�VXEVWUDWHV��QDQR�
ELRSKDUPDFHXWLFDOV�
6HWRQ�+DOO�8QLYHUVLW\���/DVHU�EDVHG�SRO\PHULF�QDQR�FRPSRVLWH�FRDWLQJV�WKDW�SUHYHQW�ELRIRXOLQJ��
QDQRVFDOH�HOHFWURQLF�GHYLFHV��VXUIDFH�PRGLILFDWLRQV��DQG�VHQVRUV��PLFUR�VFDOH�FKHPLFDO�VDPSOLQJ�
DQG�DQDO\VLV��IOXRUHVFHQFH�DQG�UHDO�WLPH�3&5�WHFKQRORJ\��FRQIRFDO�PLFURVFRS\�V\VWHP��IXQFWLRQDO�
JHQRPLF�SURWHRPLF�PLFURDUUD\�IDFLOLW\��
6WHYHQV�,QVWLWXWH�RI�7HFKQRORJ\���0LFURFKHPLFDO�V\VWHPV��PLQLDWXUH�SRZHU�JHQHUDWLRQ�DQG�VDIH�
RQ�GHPDQG�SURGXFWLRQ�RI�FULWLFDO�FKHPLFDOV��XOWUD�KLJK�KHDW�DQG�PDVV�WUDQVIHU��PLFUR�YROXPH�
FRQWURO�IRU�FKHPLFDO�UHDFWRUV��MXVW�LQ�WLPH�SURGXFWLRQ��UHGXFLQJ�WUDQVSRUW�RI�KD]DUGRXV�PDWHULDOV���
PXOWLIXQFWLRQDO�VXUIDFH�GHVLJQ�YLD�WKLQ�ILOPV��SKRWRQLF�FU\VWDO�ILEHUV�ZLWK�IXQFWLRQDOL]HG�VXUIDFHV�
DQG�SRO\PHU�EDVHG�IXQFWLRQDOL]DWLRQ�SURYLGHV�WKUHH�RUGHUV�RI�PDJQLWXGH�LQ�LPSURYHPHQW�IRU�
GHWHFWLRQ�RI�FKHPLFDO�DQG�ELRORJLFDO�DJHQWV��HYHQ�DW�ORZ�FRQFHQWUDWLRQV��PLFUR�NLQHWLF�WHVW�EHGV�
DQG�UDWH�PHFKDQLVPV�IRU�PLFUR�UHDFWRU�GHVLJQ��KLHUDUFKLFDO�PRGHOV�RI�LQWHJUDWLRQ�IURP�V\VWHPV�
SRLQW�RI�YLHZ��GUXJV�IURP�EXJV�XVLQJ�QDQRPDWHULDOV�IRU�GHOLYHU\�
80'1-��%LRLQIRUPDWLFV��LQFOXGLQJ�JHQRPLFV��SURWHRPLFV��DQG�PLFURDUUD\���FHOOXODU�DQG�
PROHFXODU�ELRORJ\��VLJQDO�WUDQVGXFWLRQ��PROHFXODU�DQG�QDQRVFDOH�PRGHOLQJ��UDWLRQDO�GUXJ�DQG�
YDFFLQH�GHVLJQ��SURWHLQ�VWUXFWXUH�IXQFWLRQ�DQDO\VLV��VWUXFWXUH��GHVLJQ��DQG�PROHFXODU�FRPSDWLELOLW\�
RI�ELRPDWHULDOV��PHGLFDO�LPDJLQJ��PHGLFDO�GHYLFHV��GUXJ�GHOLYHU\��DQG�FDUGLRYDVFXODU�DQG�
QHXURELRORJ\�UHVHDUFK�
�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
�
�
+20(/$1'�6(&85,7<��
�
2SSRUWXQLW\����$FFRUGLQJ�WR�WKH�20%�%XGJHW�6WDWHPHQW�IRU�WKH�'HSDUWPHQW�RI�+RPHODQG�
6HFXULW\��

$W������PLOOLRQ��WKH������%XGJHW�IRU�WKH�'HSDUWPHQW�RI�+RPHODQG�6HFXULW\¶V�
�'+6��VFLHQFH�DQG�WHFKQRORJ\�DFWLYLWLHV�UHSUHVHQWV�DOPRVW�DQ�HLJKW�IROG�LQFUHDVH�LQ�
IXQGLQJ�RYHU�WKH������%XGJHW���'+6�ZLOO�GHYHORS�DQG�LPSOHPHQW�D�ORQJ�WHUP�
UHVHDUFK�DQG�GHYHORSPHQW�SURJUDP�WKDW�LQFOXGHV�LQYHVWPHQW�LQ�UHYROXWLRQDU\�
FDSDELOLWLHV�ZLWK�KLJK�SD\RII�SRWHQWLDO����'+6�ZLOO�KDUQHVV�WKH�H[SHUWLVH��HQHUJ\��
DQG�LQJHQXLW\�RI�WKH�SULYDWH�VHFWRU��DFDGHPLD��DQG�JRYHUQPHQW�ODEV�WR�GHYHORS�DQG�
SURGXFH�DGYDQFHG�WHFKQRORJLHV��V\VWHPV��DQG�SURFHGXUHV�QHHGHG�IRU�KRPHODQG�
VHFXULW\���,Q������������PLOOLRQ�LQ�QHZ�IXQGLQJ�LV�UHTXHVWHG�IRU�YLJRURXV�UHVHDUFK��
GHYHORSPHQW��WHVW��DQG�HYDOXDWLRQ�FDSDELOLWLHV���,Q�DGGLWLRQ��IXQGV�ZLOO�VXSSRUW�WKH�
GHYHORSPHQW�RI�VWDQGDUGV�IRU�KRPHODQG�VHFXULW\�HTXLSPHQW�WKDW�ZLOO�EH�XVHG�E\�WKH�
VWDWH�DQG�ORFDO�ILUVW�UHVSRQGHU�FRPPXQLW\�IRU�GHDOLQJ�ZLWK�FXUUHQW�DQG�HPHUJLQJ�
WKUHDWV���)LQDOO\��UHVHDUFK�DQG�GHYHORSPHQW�DFWLYLWLHV�ZLOO�EH�IXQGHG�WR�HQKDQFH�WKH�
EURDG�VSHFWUXP�RI�PLVVLRQV�ZLWKLQ�WKH�'HSDUWPHQW��VXFK�DV�LPSURYLQJ�FDSDELOLWLHV�
IRU�LQVSHFWLQJ�FDUJR�DQG�SURFHVVLQJ�SHRSOH�DW�RXU�ERUGHUV��DQG�GHDOLQJ�ZLWK�QDWXUDO�
RU�PDQ�PDGH�GLVDVWHUV���

�
,Q�DGGLWLRQ�WR�RYHUW�'+6�IXQGLQJ��RWKHU�DJHQFLHV�ZLOO�IXQG�UHVHDUFK�DQG�GHYHORSPHQW�DFWLYLWLHV�
WKDW�VXSSRUW�WKH�XQGHUO\LQJ�WHFKQRORJLHV�IRU�LPSURYHG�KRPHODQG�VHFXULW\���$V�D�QHZ�HQWLW\��'+6�
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5	'�IXQGLQJ�LV�QRW�DOUHDG\�SUHFRPPLWWHG�WR�D�ZHOO�HVWDEOLVKHG�EDVH�RI�XQLYHUVLWLHV���7KH�
SUDFWLFDO��DSSOLFDWLRQ��DQG�VWDQGDUGV�IRFXV�RI�1HZ�-HUVH\¶V�+RPHODQG�6HFXULW\�7HFKQRORJ\�
6\VWHPV�&HQWHU�RSHQV�WKH�GRRU�WR�LPPHGLDWH�IXQGLQJ�IRU�WHFKQRORJ\�HYDOXDWLRQ�DQG�VWDQGDUGV�
VHWWLQJ��ZKLOH�FUHDWLQJ�WKH�IUDPHZRUN�WR�XQGHUVWDQG�WKH�UHVHDUFK�LVVXHV�IURP�WKH�JURXQG�XS��
�
5HVHDUFK�)RFXV���7KH�DSSOLFDWLRQ�DUHDV�IRU�KRPHODQG�VHFXULW\�LQFOXGH��

•� (PHUJHQF\�3UHSDUHGQHVV�DQG�5HVSRQVH�
•� 'HIHQGLQJ�DJDLQVW�&DWDVWURSKLF�7KUHDWV�
•� 3URWHFWLQJ�&ULWLFDO�,QIUDVWUXFWXUH�DQG�.H\�$VVHWV�
•� %RUGHU�DQG�7UDQVSRUWDWLRQ�6HFXULW\�
•� ,QWHOOLJHQFH�DQG�:DUQLQJ�
•� 'RPHVWLF�&RXQWHUWHUURULVP�

�
7KH�WHFKQRORJLHV�IRU�LPSURYHPHQW�LQ�VHFXULW\�DFURVV�HDFK�RI�WKHVH�GRPDLQV�WHQG�WR�EH�FURVV��
FXWWLQJ�DQG�WUDFN�WKH�IROORZLQJ�IRFXV�DUHDV�HVWDEOLVKHG�LQ�WKH�1HZ�-HUVH\�&RPPLVVLRQ�RQ�-REV�
*URZWK�DQG�(FRQRPLF�'HYHORSPHQW�VWXG\�RQ�DFDGHPLF�UHVHDUFK����
�
,QIRUPDWLRQ�7HFKQRORJLHV�

•� &ROODERUDWLYH�&RPSXWLQJ�DQG�'HFLVLRQ�6XSSRUW�6\VWHPV�
•� 'DWD�PLQLQJ�DQG�SDWWHUQ�UHFRJQLWLRQ�WHFKQRORJLHV�
•� &\EHU�6HFXULW\�DQG�,QWUXVLRQ�'HWHFWLRQ�
•� &U\SWRJUDSK\�DQG�6WHJDQRJUDSK\�
•� 'LVDVWHU�DQG�5HVSRQVH�0RGHOLQJ�DQG�6LPXODWLRQ�

�
7HOHFRPPXQLFDWLRQV�

•� :LUHOHVV�&RPPXQLFDWLRQV��KLJK�VSHHG��KLJK�EDQGZLGWK��ORQJ�UDQJH�GLJLWDO�
FRPPXQLFDWLRQV��

•� &RPPXQLFDWLRQV�,QWHURSHUDELOLW\�
•� $G�KRF�QHWZRUNLQJ�
•� 5HPRWH�VHQVRU�PRQLWRULQJ�
•� $VVHW�7UDFNLQJ�6\VWHPV�

�
/LIH�6FLHQFHV�DQG�+HDOWKFDUH�

•� 7R[LQ�DQG�,QIHFWLRXV�'LVHDVH�'LDJQRVLV�DQG�7UHDWPHQW�
•� 6\QGURPLF�6XUYHLOODQFH�DQG�'LVHDVH�SURSDJDWLRQ�PRGHOLQJ�
•� 0DVV�&DVXDOW\�5HVSRQVH�

�
0DWHULDOV�

•� 3URWHFWLYH�0DWHULDOV�IRU�+D]DUGRXV�(QYLURQPHQWV�
•� 1RYHO�6HQVRU�0DWHULDOV�
•� 7R[LF�&KHPLFDO��%LRORJLFDO�$JHQW�DQG�)LUH�6XSSUHVVDQW�&RQWDLQPHQW�0DWHULDOV�
•� 3RUWDEOH�5HQHZDEOH�(QHUJ\�6RXUFHV�

�
6HQVRUV�DQG�'HYLFHV�

•� &KHPLFDO�1XFOHDU�%LRORJLFDO�DQG�5DGLRORJLFDO�'HWHFWLRQ�6\VWHPV�IRU�$LU�:DWHU�/DQG�
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•� 5RERWLF�6\VWHPV�IRU�,QVSHFWLRQ�DQG�,QWHUGLFWLRQ�
•� %LRPHWULF�,GHQWLILFDWLRQ�7HFKQRORJLHV�
•� 3HULPHWHU�DQG�,QIUDVWUXFWXUH�,QWUXVLRQ�DQG�7DPSHULQJ�'HWHFWLRQ��

�
&XUUHQW�$VVHWV���$PRQJ�WKH�VWDWH¶V�XQLYHUVLWLHV��PLOLWDU\�ODEV��IHGHUDO�UHVHDUFK�IDFLOLWLHV��DQG�WKH�
SULYDWH�VHFWRU��1HZ�-HUVH\�LV�ULFK�LQ�UHVRXUFHV�WKDW�VSDQ�DOO�RI�WKHVH�DSSOLFDWLRQ�DQG�SODWIRUP�DUHDV��
�
,QIRUPDWLRQ�7HFKQRORJ\��',0$&6�58���+XPDQ�&RPSXWHU�,QWHUDFWLRQ��1-,7���3XEOLF�+HDOWK�
$OHUW�6\VWHP��1-'++6�	�1-,7���+$1�/,1&6���&ROODERUDWLYH�&RPSXWLQJ��7XURII�+LOW]�±�1-,7���
&HQWHU�IRU�$GYDQFHG�,QIRUPDWLRQ�3URFHVVLQJ��58����/XFHQW�%HOO�/DEV��,QWHUQDWLRQDO�,QWHUPRGDO�
7UDQVSRUWDWLRQ�&HQWHU��1-,7���16$�&HQWHU�IRU�$FDGHPLF�([FHOOHQFH�LQ�,QIRUPDWLRQ�$VVXUDQFH�
�1-,7���,QIRUPDWLFV�,QVWLWXWH�DQG�&OLQLFDO�,QIRUPDWLFV��80'1-���&\EHU�6HFXULW\�DQG�,QWUXVLRQ�
'HWHFWLRQ��)DLUOHLJK�'LFNLQVRQ�8QLYHUVLW\���GLVDVWHU�DQG�UHVSRQVH�PRGHOLQJ�DQG�VLPXODWLRQ�
�5RZDQ�8QLYHUVLW\���FROODERUDWLYH�GHFLVLRQ�VXSSRUW�V\VWHPV��5RZDQ�8QLYHUVLW\���*,6�DQG�5HPRWH�
6HQVLQJ�/DERUDWRULHV��0RQWFODLU�6WDWH�8QLYHUVLW\���&HQWHU�IRU�6FLHQWLILF�DQG�&RPSXWDWLRQDO�
9LVXDOL]DWLRQ��0RQWFODLU�6WDWH�8QLYHUVLW\���&HQWHU�IRU�5DSLG�5HVSRQVH�'DWD�%DVH�6\VWHPV�
�0RQPRXWK�8QLYHUVLW\���7UXVWHG�,QIRUPDWLRQ�$VVXUDQFH�DQG�&\EHU�6HFXULW\�±�16$�&HQWHU�IRU�
$FDGHPLF�([FHOOHQFH�LQ�,QIRUPDWLRQ�$VVXUDQFH��SULYDF\�SUHVHUYLQJ�GDWD�PLQLQJ��PLWLJDWLRQ�
VWUDWHJLHV�IRU�GHQLDO�VHUYLFH�DWWDFNV�LQ�ZLUHOHVV�QHWZRUNV��FU\SWRJUDSKLF�SURWRFROV��ELRPHWULF�
DXWKHQWLFDWLRQ��VWHJDQRJUDSK\��6WHYHQV�,QVWLWXWH�RI�7HFKQRORJ\��
�
7HOHFRPPXQLFDWLRQV��:,1/$%��58���&HQWHU�IRU�&RPPXQLFDWLRQV�DQG�6LJQDO�3URFHVVLQJ�
�1-,7���1HZ�-HUVH\�&HQWHU�IRU�:LUHOHVV�DQG�,QWHUQHW�6HFXULW\��1-,7�FR�3ULQFHWRQ�DQG�6WHYHQV���
9HUL]RQ��/XFHQW�%HOO�/DEV��1-1��6DUQRII�/DEV��6LQJOH�&OLFN�&RPPXQLFDWLRQ��6&&��6\VWHP�
�)DLUOHLJK�'LFNLQVRQ�8QLYHUVLW\���5RERWLF�5RYHU�3URWRW\SH��)DLUOHLJK�'LFNLQVRQ�8QLYHUVLW\���DVVHW�
WUDFNLQJ��5RZDQ�8QLYHUVLW\��:L16H&�:LUHOHVV�1HWZRUN�6HFXULW\�&HQWHU��6WHYHQV�,QVWLWXWH�RI�
7HFKQRORJ\���LQWHURSHUDELOLW\��VHFXUH��RQ�GHPDQG�EURDGEDQG�ZLUHOHVV�QHWZRUNLQJ��PXOWL�QHWZRUN�
UDGLR�DG�KRF�QHWZRUNLQJ��HQHUJ\�HIILFLHQW�URXWLQJ��FRJQLWLYH�UDGLRV��GHVLJQHG�DQG�LPSOHPHQWHG�
VHFXUH�EURDGEDQG�ZLUHOHVV�LQWHUFRQQHFWLRQ�QHWZRUNV�IRU�ILUVW�UHVSRQGHU�(2&V��6WHYHQV�,QVWLWXWH�RI�
7HFKQRORJ\��
�
/LIH�6FLHQFHV�DQG�+HDOWKFDUH��1HZ�-HUVH\�&HQWHU�IRU�%LRGHIHQVH��80'1-���1HZ�-HUVH\�&HQWHU�
IRU�3XEOLF�+HDOWK�3UHSDUHGQHVV��80'1-���3XEOLF�+HDOWK�5HVHDUFK�,QVWLWXWH��1HZDUN���&HQWHU�IRU�
$GYDQFHG�%LRWHFKQRORJ\�	�0HGLFLQH��58�DQG�80'1-���3DVVDLF�5LYHU�,QVWLWXWH��0RQWFODLU�6WDWH�
8QLYHUVLW\���VWXGLHV�RI�SRVW�WUDXPDWLF�VWUHVV�GLVRUGHU�DQG�*XOI�:DU�V\QGURPH��6HWRQ�+DOO�
8QLYHUVLW\���2SLDWH�+,9���LQWHUDFWLRQ�RQ�WKH�FHQWUDO�QHUYRXV�V\VWHP��6HWRQ�+DOO�8QLYHUVLW\��
�
0DWHULDOV��3RO\PHU�3URFHVVLQJ�,QVWLWXWH��1-,7���35,60��3ULQFHWRQ���1HZ�-HUVH\�&HQWHU�IRU�
%LRPDWHULDOV��58�FR�80'1-�DQG�1-,7���&HQWHU�IRU�0HPEUDQH�7HFKQRORJ\��1-,7���6HWRQ�+DOO�
8QLYHUVLW\�;�UD\�&KDUDFWHUL]DWLRQ�)DFLOLW\��SXOVHG�ODVHU�GHSRVLWLRQ��VWURQJ�UHVHDUFK�LQ�PDWHULDOV�
V\QWKHVLV�DQG�FKDUDFWHUL]DWLRQ��6HWRQ�+DOO�8QLYHUVLW\��
�
6HQVRUV�DQG�'HYLFHV��0LFURIDEULFDWLRQ�&HQWHU��1-,7���7HUDKHUW]�,PDJLQJ�/DE��1-,7���1HZ�
-HUVH\�&HQWHU�IRU�0LFURIORZ�&RQWURO��1-,7���<RUN�&HQWHU�IRU�(QYLURQPHQWDO�(QJLQHHULQJ�DQG��
6FLHQFH��1-,7���&HQWHU�IRU�$GYDQFHG�)RRG�7HFKQRORJ\��58���3ULQFHWRQ�3ODVPD�3K\VLFV�/DE��
1HZ�-HUVH\�1DQRWHFKQRORJ\�&RQVRUWLXP��%HOO�/DEV���6DUQRII��6HWRQ�+DOO�8QLYHUVLW\�;�UD\�
&KDUDFWHUL]DWLRQ�)DFLOLW\��SXOVHG�ODVHU�GHSRVLWLRQ��6HWRQ�+DOO�8QLYHUVLW\���TXDQWXP�FDVFDGH�ODVHUV�
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LQ�WKH�PLG�LQIUDUHG�IRU�ORZ�OHYHO�UHPRWH�GHWHFWLRQ�RI�FKHPLFDO�DJHQWV��6HWRQ�+DOO�8QLYHUVLW\���
DGYDQFHG�VHSDUDWLRQ�VFLHQFH�FDSDELOLW\���*&��*&�06��+3/&��6HWRQ�+DOO�8QLYHUVLW\���RSWLFDO�
VHQVLQJ�GHYLFHV�IRU�SHULPHWHU�SURWHFWLRQ��DFRXVWLF�VHQVRUV�IRU�VZLPPHU�GHWHFWLRQ�±�SRUW�VHFXULW\�
�6WHYHQV�,QVWLWXWH�RI�7HFKQRORJ\��
�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
�
�
$'9$1&('�,0$*,1*�7(&+12/2*<��
�
2SSRUWXQLW\����,PDJLQJ�KDV�DSSOLFDWLRQV�WR�PHGLFLQH�DQG�ELRORJ\��KRPHODQG�VHFXULW\��HQJLQHHULQJ�
DQG�PDWHULDOV�VFLHQFH��QDQRWHFKQRORJ\��FRPSXWHU�VFLHQFH��DQG�PDQ\�RWKHU�FUXFLDO�ILHOGV�RI�VFLHQFH�
DQG�WHFKQRORJ\���,PSRUWDQW�DGYDQFHV�DUH�EHLQJ�PDGH�LQ�LPDJLQJ�KDUGZDUH�DQG�VRIWZDUH��DV�ZHOO�DV�
LQ�LQIRUPDWLRQ�SURFHVVLQJ�DQG�GLVWULEXWLRQ���7KH�1,+�KDV�PDGH�D�FRPPLWPHQW�WR�HQKDQFHG�VXSSRUW�
IRU�ELRPHGLFDO�DSSOLFDWLRQV�RI�LPDJLQJ�WKURXJK�LWV�QHZ�GLUHFWRU��(OLDV�=HUKRXQL��KLPVHOI�D�
UDGLRORJLVW��EHFDXVH�RI�WKH�SRWHQWLDO�IRU�SURYLGLQJ�LPPHGLDWH�LPSURYHPHQW�LQ�GLVHDVH�GHWHFWLRQ�
DQG�GLDJQRVLV�DQG�SDWLHQW�FDUH���$GYDQFHG�LPDJLQJ�FDSDELOLWLHV�ZLOO�PDNH�WKH�VWDWH¶V�KHDOWKFDUH�
LQVWLWXWLRQV�PRUH�FRPSHWLWLYH�IRU�ODUJH�FOLQLFDO�JUDQWV�DQG�FRQWUDFWV�LQ�WUHDWPHQW�DQG�SUHYHQWLRQ���
7KH�'HSDUWPHQW�RI�+RPHODQG�6HFXULW\�KDV�D�PDMRU�LQWHUHVW�LQ�DFFXUDWH��KLJK�VSHHG�WHFKQRORJLHV�
IRU�LGHQWLILFDWLRQ�RI�LQGLYLGXDOV�DW�SRUWDOV�RI�HQWU\�LQWR�WKH�QDWLRQ��DQG�VXUYHLOODQFH�RI�
WUDQVSRUWDWLRQ�URXWHV�IRU�GHWHFWLRQ�RI�PRYHPHQW�RI�KD]DUGRXV�DJHQWV�RU�ZHDSRQV��DUHDV�RI�FXUUHQW�
UHVHDUFK�LQ�1HZ�-HUVH\¶V�UHVHDUFK�FHQWHUV��DPRQJ�RWKHU�LQLWLDWLYHV���5HODWHG�DUHDV�VXFK�DV�
VWUXFWXUDO�ELRORJ\��UDWLRQDO�GUXJ�GHVLJQ��FHOO�ELRORJ\��DQG�SK\VLRORJ\��DOVR�EHQHILW�JUHDWO\�IURP�
DGYDQFHG�LPDJLQJ�DQG�LPDJH�SURFHVVLQJ�FDSDELOLWLHV��DQG�ZRXOG�DGG�WR�WKH�FRPSHWLWLYHQHVV�RI�
WKHVH�1HZ�-HUVH\�VWUHQJWKV�LQ�WKHLU�DWWHPSWV�WR�HQKDQFH�IXQGLQJ�WKURXJK�ODUJH�VFDOH��
PXOWLGLVFLSOLQDU\�DQG�PXOWL�LQVWLWXWLRQDO�JUDQWV�DQG�FRQWUDFWV��
�
5HVHDUFK�)RFXV���$UHDV�RI�IRFXV�IRU�1HZ�-HUVH\�XQLYHUVLWLHV�LQFOXGH�ELRORJ\�DQG�PHGLFLQH��ERWK�
FOLQLFDO�DQG�EDVLF�UHVHDUFK��QDQRWHFKQRORJ\��HQJLQHHULQJ��DQG�LPDJH�SURFHVVLQJ��LQFOXGLQJ�ERWK�
KDUGZDUH�DQG�VRIWZDUH�GHYHORSPHQW��KRPHODQG�VHFXULW\��WHOHFRPPXQLFDWLRQV��DQG�WUDQVSRUWDWLRQ���
$�VSHFLDO�HPSKDVLV�ZLOO�EH�SODFHG�RQ�WKH�LQWHUVHFWLRQ�RI�LPDJH�SURFHVVLQJ�DQG�GDWD�GLVWULEXWLRQ�
DQG�FOLQLFDO�UHVHDUFK�LQ�ELRPHGLFLQH��FRPELQLQJ�PDQ\�VWUHQJWKV�RI�WKH�VWDWH¶V�XQLYHUVLWLHV�DQG�
LQGXVWULDO�EDVH���$Q�DGGLWLRQDO�QLFKH�IRU�WKH�VWDWH¶V�HIIRUWV�LQ�WKLV�DUHD�ZLOO�EH�WKH�DSSOLFDWLRQ�RI�
DGYDQFHG�LPDJLQJ�WHFKQLTXHV�WR�VWHP�FHOO�UHVHDUFK��D�ILHOG�ZLWK�FRQVLGHUDEOH�SRWHQWLDO��
�
&XUUHQW�$VVHWV��
%LRORJLFDO�,PDJLQJ����5XWJHUV�±�%LRPHGLFDO�(QJLQHHULQJ�DQG�&RPSXWHU�6FLHQFH��VWUXFWXUDO�
ELRORJ\��',0$&6�DQG�%LR0$36��80'1-�±�,QIRUPDWLFV�,QVWLWXWH��&HQWHU�IRU�%LRPHGLFDO�
,PDJLQJ�DQG�,QIRUPDWLFV������DQG�����0+]�105��VWDQGDUG�05,�DQG�3(7��SRVLWLRQ�HPLVVLRQ�
WRPRJUDSK\��PDFKLQHV��D�KLJK�UHVROXWLRQ��7�05,��DQG�D�3(7�&7�VFDQQHU��1-,7�±�D�ILHOG�HPLVVLRQ�
VFDQQLQJ�HOHFWURQ�PLFURVFRSH��DQ�(QHUJ\�'LVSHUVLYH�;�5D\�6SHFWURVFRSH��DQ�HQHUJ\�WUDQVPLVVLRQ�
HOHFWURQ�PLFURVFRSH��DQ�HOHFWURQ�HQHUJ\�ORVV�VSHFWURVFRSH��QRYHO�XOWUD�VRQLF�LPDJLQJ�V\VWHPV�
IDEULFDWLRQ��DQG�7HUDKHUW]�LPDJLQJ�WHFKQRORJ\��5RZDQ�8QLYHUVLW\�±�,PDJLQJ�DQG�1RQGHVWUXFWLYH�
(YDOXDWLRQ�/DERUDWRU\��0RQWFODLU�6WDWH�8QLYHUVLW\�±�6FDQQLQJ�DQG�7UDQVPLVVLRQ�(OHFWURQ�
0LFURVFRSHV��(';��6HWRQ�+DOO�8QLYHUVLW\�±�6FDQQLQJ�7XQQHOLQJ�DQG�$WRPLF�)RUFH�0LFURVFRSH�
)DFLOLWLHV������0+]�105��5DPDSR�&ROOHJH�RI�1HZ�-HUVH\�±�UHVHDUFK�RQ�GRVH�UHGXFWLRQ�LQ�
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PDPPRJUDSK\�DQG�05,�LPDJLQJ�RI�RVWHRSRURVLV�DQG�UHVHDUFK�RQ�QRQLQYDVLYH�VSHFWUDO�
PHDVXUHPHQWV�RI�EORRG�WR�GHWHUPLQH�JOXFRVH�DQG�VRGLXP�FRQFHQWUDWLRQV�
�
,QIRUPDWLRQ�3URFHVVLQJ����5XWJHUV�±�&$,3��PDWKHPDWLFV�DQG�FRPSXWHU�VFLHQFH��HOHFWULFDO�DQG�
FRPSXWHU�HQJLQHHULQJ��1-,7�±�PXOWL�VSHFWUDO�LPDJH�DQDO\VLV��DGYDQFHG�SDWWHUQ�UHFRJQLWLRQ��RUJDQ�
PRGHOLQJ��DQG�YLUWXDO�UHFRQVWUXFWLRQ��0RQWFODLU�6WDWH�8QLYHUVLW\�±�*,6�DQG�5HPRWH�6HQVLQJ�
/DERUDWRULHV��&HQWHU�IRU�6FLHQWLILF�DQG�&RPSXWDWLRQDO�9LVXDOL]DWLRQ��6HWRQ�+DOO�8QLYHUVLW\�±�
6HWRQ�+DOO�&RPSXWDWLRQDO�&HQWHU��6WHYHQV�,QVWLWXWH�RI�7HFKQRORJ\�±�GHWHFWLRQ�RI�DQRPDOLHV�LQ�D�
FURZG��KLJK�UHVROXWLRQ�IRU�,5�LPDJLQJ�����PLFURQ��
�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
�
�
*(120,&6�%,2,1)250$7,&6�
2SSRUWXQLW\���%LRORJ\�LV�DW�D�FURVVURDGV�LQ�LWV�KLVWRU\���7KH�1DWLRQDO�&HQWHU�IRU�%LRWHFKQRORJ\�
,QIRUPDWLRQ��1&%,��FXUUHQWO\�OLVWV�FRPSOHWH�JHQHWLF�EOXHSULQWV�IRU�RYHU�D�WKRXVDQG�YLUXVHV��
KXQGUHGV�RI�EDFWHULD��DQG�DERXW����KLJKHU�RUJDQLVPV���0DQ\�PRUH�VHTXHQFH�SURMHFWV�DUH�QHDU�
FRPSOHWLRQ���7KH�PDSSLQJ�RI�WKH�KXPDQ�JHQRPH�VHTXHQFH��DQ�HQRUPRXV�VFLHQWLILF�XQGHUWDNLQJ�
DQG�DFKLHYHPHQW��ZDV�FRPSOHWHG�LQ��������,PSURYHPHQWV�LQ�WHFKQRORJ\�LQ�WKH�DUHD�RI�VWUXFWXUDO�
ELRORJ\�KDYH�OHG�WR�D�YLUWXDO�H[SORVLRQ�LQ�WKH�QXPEHU�RI�ELRORJLFDO�PROHFXOHV�IRU�ZKLFK�ZH�KDYH�
WKH�WKUHH�GLPHQVLRQDO�VWUXFWXUH�DW�DQJVWURP�OHYHO�UHVROXWLRQ����
7KLV�DYDODQFKH�RI�QHZ�LQIRUPDWLRQ�LQ�JHQRPLFV�DQG�VWUXFWXUDO�ELRORJ\�SRVHV�D�IXQGDPHQWDOO\�QHZ�
FKDOOHQJH�IRU�ELRORJLVWV�ZKR�DUH�VWXG\LQJ�WKH�SULQFLSOHV�WKDW�GULYH�WKH�LQWHJUDWLRQ�RI�LQIRUPDWLRQ�LQ�
FRPSOH[�ELRORJLFDO�V\VWHPV���7KHUH�LV�D�QHHG�WR�GHDO�ZLWK�WKH�H[SORVLRQ�RI�LQIRUPDWLRQ�EDVHG�RQ�
WKH�JHQRPLF�VHTXHQFHV�RI�WKH�KXPDQ�DQG�DOO�PDMRU�H[SHULPHQWDO�RUJDQLVPV���:LWK�FRPSOHWH�
JHQHWLF�EOXHSULQWV�WKDW�ZLOO�JLYH�XV�WKH�LGHQWLWLHV�RI�DOO�ELRORJLFDO�PROHFXOHV�DOPRVW�LQ�KDQG��WKHUH�
LV�QRZ�DQ�H[FLWLQJ�RSSRUWXQLW\�WR�VWXG\�KRZ�WKH�FRPSRQHQW�SDUWV�DUH�DVVHPEOHG�LQWR�WKH�ZKROH���
7KH�SUREOHP�LV�D�IXQGDPHQWDO�RQH��DQG�LWV�VROXWLRQ�UHTXLUHV��LQ�DGGLWLRQ�WR�H[LVWLQJ�SDUDGLJPV�RI�
PROHFXODU�ELRORJ\��QHZ�VHWV�RI�DQDO\WLFDO�WRROV�WKDW�DUH�OLNHO\�WR�FRPH�IURP�RXWVLGH�WKH�GLVFLSOLQH�
RI�ELRORJ\���%LRORJLVWV�PXVW�VHHN�WKH�DVVLVWDQFH�RI�UHVHDUFKHUV�WUDLQHG�LQ�SK\VLFV��FKHPLVWU\��
FRPSXWHU�VFLHQFH��PDWKHPDWLFV��HQJLQHHULQJ��DQG�RWKHU�ILHOGV�WKDW�URXWLQHO\�PDQLSXODWH�ODUJH�
GDWDVHWV��PDQDJH�FRPSOH[LW\��DQG�DGGUHVV�SUREOHPV�RI�LQWHJUDWLRQ��WR�FROODERUDWH�RQ�WKHVH�
VROXWLRQV��
7KH�LPSRUWDQFH�RI�UHVHDUFK�LQ�JHQRPLFV�DQG�ELRLQIRUPDWLFV�DLPHG�DW�XQGHUVWDQGLQJ�WKH�PROHFXODU�
EDVLV�RI�GLVHDVH�WR�LVVXHV�RI�KXPDQ�KHDOWK�DQG�ZHOO�EHLQJ�LV�REYLRXV���6XFK�PDODGLHV�DV�
$O]KHLPHU¶V�GLVHDVH��3DUNLQVRQ¶V�GLVHDVH��FDQFHU��3HQGUHG�V\QGURPH��GHDIQHVV���WXPRU�
VXSSUHVVLRQ��QHXURORJLFDO�GLVRUGHUV��DQG�GHYHORSPHQWDO�GLVRUGHUV�DUH�WKH�WDUJHW�RI�RQJRLQJ�
UHVHDUFK�HIIRUWV�LQ�WKLV�DUHD���,Q������D�QHZ�1DWLRQDO�+XPDQ�*HQRPH�5HVHDUFK�,QVWLWXWH��1+*5,��
ZDV�HVWDEOLVKHG�ZLWKLQ�WKH�1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�VSHFLILFDOO\�WR�IRFXV�XSRQ�XQGHUVWDQGLQJ�
WKH�VWUXFWXUH�DQG�IXQFWLRQ�RI�WKH�KXPDQ�JHQRPH�DQG�LWV�UROH�LQ�KHDOWK�DQG�GLVHDVH���1+*5,�
VXSSRUWV�WKH�GHYHORSPHQW�RI�UHVRXUFHV�DQG�WHFKQRORJ\�WKDW�ZLOO�DFFHOHUDWH�JHQRPH�UHVHDUFK�DQG�LWV�
DSSOLFDWLRQ�WR�KXPDQ�KHDOWK���,WV�IXQGLQJ�OHYHO�KDV�LQFUHDVHG�VLJQLILFDQWO\�GXULQJ�LWV�VKRUW�
H[LVWHQFH��ZLWK�D�EXGJHW�RI������PLOOLRQ�LQ�ILVFDO��������&RQJUHVV�KDV�URXWLQHO\�WUHDWHG�1,+�
IDYRUDEO\�LQ�WHUPV�RI�DSSURSULDWLRQV��LQ�UHFRJQLWLRQ�RI�WKH�QDWLRQDO�SULRULW\�WKDW�EHKDYLRUDO�DQG�
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ELRPHGLFDO�UHVHDUFK�HQMR\V�E\�YLUWXH�RI�LWV�UHOHYDQFH�WR�DQG�LPSDFW�RQ�WKH�ORQJ�WHUP�KHDOWK�RI�WKH�
KXPDQ�UDFH����1HZ�-HUVH\¶V�UHVHDUFK�LQVWLWXWLRQV��ZLWK�WKHLU�EUHDGWK�DQG�GHSWK�RI�H[SHUWLVH�LQ�WKH�
YDULHG�GLVFLSOLQHV�WKDW�FROOHFWLYHO\�FRQWULEXWH�WR�WKH�ILHOGV�RI�JHQRPLFV�DQG�LQIRUPDWLFV��DUH�ZHOO�
SRVLWLRQHG�WR�WDNH�DGYDQWDJH�RI�WKH�DQWLFLSDWHG�FRQWLQXLQJ�HPSKDVLV�LQ�WHUPV�RI�IXQGLQJ�SULRULWLHV���
ERWK�YLD�WKH�IHGHUDO�JRYHUQPHQW�DQG�SULYDWH�VSRQVRUV��IRU�WKLV�FKDOOHQJLQJ�DQG�H[SDQGLQJ�ILHOG�RI�
VFLHQWLILF�VWXG\��
5HVHDUFK�)RFXV���7KH�DSSOLFDWLRQV�IRU�JHQRPLFV�ELRLQIRUPDWLFV�DUH�ZLGHVSUHDG�DQG�FURVV�FXWWLQJ��
LQ�WHUPV�RI�ELRPHGLFDO�DQG�EHKDYLRUDO�LPSOLFDWLRQV���%URDGO\�VSHDNLQJ��WKH�IROORZLQJ�UHSUHVHQW�
VSHFLILF�DUHDV�RI�UHVHDUFK�RSSRUWXQLW\�DQG�SRWHQWLDO�IRFXV��

•� *HQRPLFV�
•� %LRSK\VLFV�
•� &RPSXWDWLRQDO�QHXURELRORJ\�
•� 6\VWHPV�ELRORJ\�
•� 3RSXODWLRQ�ELRORJ\�
•� 4XDQWLWDWLYH�JHQHWLFV�
•� 0ROHFXODU�HYROXWLRQ�
•� &RPSXWDWLRQDO�ELRORJ\�
•� 0LFURELDO�LQWHUDFWLRQV�

�
&XUUHQW�$VVHWV��
3ULQFHWRQ���7KH�/HZLV�6LJOHU�,QVWLWXWH�IRU�,QWHJUDWLYH�*HQRPLFV�DQG�WKH�'HSDUWPHQW�RI�0ROHFXODU�
%LRORJ\�KDYH�PDMRU�UHVHDUFK�SURJUDPV�IRFXVLQJ�LQ�WKH�IROORZLQJ�DUHDV��

•� Developing realistic and quantitative models of biological processes;  
•� Collecting large-scale data sets comprehensively describing biological processes;  
•� Devising new and improved methods for computational analysis and display of complex 

models, structures, and data;  
•� Providing applied solutions to specific biological questions in the subject areas of   

R� spatial patterning during development,  
R� intracellular signaling and transcriptional networks, and  
R� virus-host interactions.�

 
5XWJHUV��3URWHLQ�'DWD�%DQN��D�ZRUOGZLGH�UHVRXUFH�IRU�VWUXFWXUDO�ELRORJ\�DQG�JHQRPLFV����+XPDQ�
*HQHWLFV�,QVWLWXWH��RQH�RI�WKH�ZRUOG¶V�ODUJHVW�UHSRVLWRULHV�RI�JHQHWLFDOO\�GHILQHG�FHOO�OLQHV�DQG�
UHODWHG�UHVRXUFHV��DQG�FHQWHUV�IRU�JHQHWLF�DQDO\VLV�RI�KXPDQ�GLVHDVH���%LR0$36��',0$&6��
%LRVWDWLVWLFV�&HQWHU��:DNVPDQ�,QVWLWXWH��SODQW�JHQRPLFV���&HOO�%LRORJ\�DQG�1HXURVFLHQFH��&RRN�
&ROOHJH�%LRWHFKQRORJ\�&HQWHU�DQG�$JULFXOWXUDO�([SHULPHQW�6WDWLRQ��
�
80'1-��,QIRUPDWLFV�,QVWLWXWH��FRQGXFWV�UHVHDUFK�DQG�WUDLQLQJ�LQ�ELRLQIRUPDWLFV�DQG�
FRPSXWDWLRQDO�DSSURDFKHV�WR�ELRORJLFDO�SUREOHPV�XVLQJ�DQ�LQWHJUDWHG�DUUD\�RI�KDUGZDUH�SODWIRUPV�
DQG�FRPSXWHU�DSSOLFDWLRQV�IRU�PROHFXODU�PRGHOLQJ��VHTXHQFH�DQDO\VLV��GUXJ�GHVLJQ��DQG�'1$�
DQDO\VHV����&HQWHU�IRU�$SSOLHG�*HQRPLFV��PXOWL�LQVWLWXWLRQDO�FROODERUDWLRQ�ZLWK�3+5,�DQG�1-,7�
GHYHORSV�'1$�DQG�SURWHLQ�FKLS�WHFKQRORJ\�IRU�XVH�LQ�PHGLFDO�DQG�ELRORJLFDO�UHVHDUFK����&HQWHU�IRU�
+XPDQ�DQG�0ROHFXODU�*HQHWLFV��HPSOR\V�PROHFXODU�VFUHHQLQJ�WHFKQRORJLHV�WR�VWXG\�WKH�
RFFXUUHQFH�DQG�GLVWULEXWLRQ�RI�JHQHWLF�GLVRUGHUV�LQ�SRSXODWLRQV����&HQWHU�IRU�$GYDQFHG�3URWHRPLF�
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5HVHDUFK��SURYLGHV�D�ZLGH�DUUD\�RI�VRSKLVWLFDWHG�LQVWUXPHQWDWLRQ�IRU�DQDO\]LQJ�WKH�H[SUHVVLRQ�DQG�
VWUXFWXUH�RI�SURWHLQV���&HQWHU�IRU�$GYDQFHG�%LRWHFKQRORJ\�DQG�0HGLFLQH���MRLQWO\�RSHUDWHG�E\�
80'1-�DQG�5XWJHUV��FRQGXFWV�3URWHRPLFV�UHVHDUFK���&HQWHU�IRU�%LRPHGLFDO�,PDJLQJ�DQG�
,QIRUPDWLFV��GHYHORSV�DQG�DSSOLHV�LQIRUPDWLFV�WRROV�IRU�FRPSXWHU�DVVLVWHG�GLDJQRVHV��ELRPHGLFDO�
SDWWHUQ�UHFRJQLWLRQ��FDQFHU�WLVVXH�PLFURDUUD\��
�
1-,7���0LFURDUUD\�DQG�PLFURDQDO\WLF�GHYLFH�WHFKQRORJ\�VXVWDLQHG�E\�&ODVV����0LFURIDEULFDWLRQ�
&HQWHU�DQG�DGGLWLRQDO�VXSSRUW�WKURXJK�DFFHVV�WR�1HZ�-HUVH\�1DQRWHFKQRORJ\�&HQWHU�6)5/��&HQWHU�
IRU�$SSOLHG�*HQRPLFV��PXOWL�LQVWLWXWLRQDO�FROODERUDWLRQ�ZLWK�3+5,�DQG�1-,7�GHYHORSV�'1$�DQG�
SURWHLQ�FKLS�WHFKQRORJ\�IRU�XVH�LQ�PHGLFDO�DQG�ELRORJLFDO�UHVHDUFK����FRPSXWDWLRQDO�ELRORJ\�
SURJUDP�LQ�PDWKHPDWLFDO�VFLHQFHV�DQG�6ORDQ�)RXQGDWLRQ�VXSSRUWHG�FURVV�GLVFLSOLQDU\�%LR�
,QIRUPDWLFV�SURJUDP�DQG�UHVHDUFK�WHDPV��'LUHFWHG�0ROHFXODU�(QJLQHHULQJ�SURJUDP��ELRFKHPLFDO�
DQG�ELRFKHPLFDO�HQJLQHHULQJ�UHVHDUFKHUV�
�
0RQWFODLU�6WDWH�8QLYHUVLW\���'DWD�PLQLQJ�DQG�NQRZOHGJH�GLVFRYHU\��GDWD�FOHDQLQJ���
ELRLQIRUPDWLFV�ODERUDWRULHV�ZLWK�DFFHVV�WR�VLJQLILFDQW�GDWDEDVHV���JHQRPLF��3DQ]HD���JHQRPH�
H[SUHVV�V\VWHP��*('%���DQG�F\DQRSKDJH�NQRZOHGJH�EDVH��&\DQRJURXS���'1$�VHTXHQFH�DQG�
PLFURDUUD\�GDWD�DQDO\VLV�
�
6HWRQ�+DOO�8QLYHUVLW\���%LRSK\VLFV�UHVHDUFK���'1$�FRPSOH[�VWUXFWXUH��IXQFWLRQ��DQG�
PHFKDQLVPV��%LRSK\VLFV�UHVHDUFK���SURWHLQV�DQG�JHQH�H[SUHVVLRQ��VWURQJ�UHVHDUFK�LQ�QHXURVFLHQFH��
LQFOXGLQJ�VWXGLHV�RI�WKH�EORRG�EUDLQ�EDUULHU��QHXURLQIODPPDWLRQ��DQG�QHXURWUDQVPLWWHU�UHFHSWRU�
JHQHV��DQWLERG\�PLFURDUUD\�DQG�F'1$�PLFURDUUD\�SURWRFRO�DQG�JHQHWLF�GLYHUVLW\�DVVD\�
GHYHORSPHQW�
�
5DPDSR�&ROOHJH�RI�1-���5HVHDUFK�RQ�'6()���SURWHLQ�LQ�PDPPDOLDQ�SRO\DGHQDWLRQ��DQG�*56�LQ�
WKH�UHJXODWLRQ�RI�51$�SURFHVVLQJ�HYHQWV�
�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
�
�
&21&/86,21�$1'�1(;7�67(36�
�
7KH�VWDWH��LWV�UHVHDUFK�XQLYHUVLWLHV��DQG�RWKHU�FROOHJHV�DQG�XQLYHUVLWLHV�ZKHUH�DSSURSULDWH�WR�WKHLU�
PLVVLRQ�KDYH�D�VLJQLILFDQW�FKDOOHQJH�EHIRUH�WKHP�WR�LQFUHDVH�1HZ�-HUVH\¶V�UDQNLQJ�LQ�DJJUHJDWH�
VKDUH�RI�IHGHUDO�UHVHDUFK�GROODUV�IRU�KLJKHU�HGXFDWLRQ�IURP���VW��LQ�������WR���WK�E\��������7KH�
PDJQLWXGH�RI�WKLV�LQFUHDVH�ZLOO�UHTXLUH�PRUH�WKDQ�LQFUHPHQWDO�JURZWK�RI�H[LVWLQJ�5	'�SURJUDPV�
DW�LQVWLWXWLRQV���,W�ZLOO�UHTXLUH�D�VLJQLILFDQW�LQYHVWPHQW�RI�VWDWH�DQG�SULYDWH�VHFWRU�UHVRXUFHV�IRFXVHG�
RQ�D�IHZ�WDUJHW�DUHDV�WKDW�RIIHU�WKH�JUHDWHVW�SRWHQWLDO�IRU�LQFUHDVHG�IHGHUDO�IXQGLQJ��FRPPHUFLDO�
GHYHORSPHQW��DQG�HQKDQFHPHQW�RI�NQRZOHGJH���)LYH�WDUJHW�DUHDV�DUH�UHFRPPHQGHG��6WHP�&HOO�
5HVHDUFK��%LRPHGLFDOO\�5HODWHG�1DQRVFLHQFH��+RPHODQG�6HFXULW\��$GYDQFHG�,PDJLQJ�
7HFKQRORJ\��DQG�*HQRPLFV�%LRLQIRUPDWLFV����
�
&KDQJLQJ�FLUFXPVWDQFHV�DW�WKH�VWDWH�DQG�IHGHUDO�OHYHO�PD\�UHVXOW�LQ�D�FKDQJH�LQ�WKH�VSHFLILF�WDUJHW�
DUHDV�RU�D�OLPLWDWLRQ�RI�WDUJHWV�RYHU�WLPH���%XW�WKH�ILYH�DUHDV�LGHQWLILHG�SURYLGH�D�VWURQJ�LQLWLDO�
IRFXV�ZLWK�SRWHQWLDO�WR�JUHDWO\�LQFUHDVH�WKH�DPRXQW�RI�IHGHUDO�DQG�RWKHU�UHVHDUFK�GROODUV�IRU�KLJKHU�
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HGXFDWLRQ�DQG�DOVR�LQFUHDVH�1HZ�-HUVH\¶V�UROH�DV�D�QDWLRQDO�OHDGHU�LQ�UHVHDUFK�DQG�HFRQRPLF�
GHYHORSPHQW���$GMXVWPHQWV�LQ�WKH�PLOHVWRQHV�DQG�JRDO�IRU�IHGHUDO�IXQGLQJ�DOVR�PD\�EH�QHFHVVDU\�
RYHU�WLPH�DV�FLUFXPVWDQFHV�HYROYH��
�
5HVHDUFK�XQLYHUVLWLHV�LQ�1HZ�-HUVH\�KDYH�LQFUHDVHG�WKHLU�IHGHUDO�UHVHDUFK�GROODUV�JUHDWO\�RYHU�WKH�
SDVW�VHYHUDO�\HDUV���%XW�JURZWK�DW�LQVWLWXWLRQV�LQ�VWDWHV�ZLWK�KLJKHU�DQG�VLPLODU�UDQNLQJV�KDV�
LQFUHDVHG�DV�ZHOO���,W�ZLOO�EH�HVVHQWLDO�IRU�WKH�VWDWH�DQG�SULYDWH�LQGXVWU\�WR�EH�DFWLYH�SDUWQHUV�WR�
DFKLHYH�WKH�YLWDO�DQG�DPELWLRXV�JRDO�VHW�RXW�LQ�WKLV�UHSRUW���,W�ZLOO�EH�LPSRUWDQW�DOVR�WR�IXUWKHU�
HQJDJH�WKH�&RPPLVVLRQ�RQ�6FLHQFH�DQG�7HFKQRORJ\��&67��DV�D�SDUWQHU�LQ�EXLOGLQJ�LQFUHDVHG�
FRPSHWLWLYHQHVV�LQ�WKH�WDUJHW�DUHDV���,Q�DGGLWLRQ�WR�WKH�QHHG�IRU�VLJQLILFDQW�VWDWH�DQG�SULYDWH�VHFWRU�
LQYHVWPHQWV��UHJXODU��EXW�PRUH�PRGHVW��VXSSRUW�IURP�WKH�&67�IRU�HDUO\�VWDJH�UHVHDUFK�FDQ�JUHDWO\�
HQKDQFH�WKH�SURVSHFWV�IRU�VXFFHVVIXOO\�REWDLQLQJ�IHGHUDO�DQG�RWKHU�UHVHDUFK�IXQGLQJ����
�
6WDWH�HIIRUWV�DUH�DOUHDG\�XQGHUZD\�WR�VXSSRUW�VWHP�FHOO�UHVHDUFK��KRPHODQG�VHFXULW\�UHVHDUFK�LV�
DQRWKHU�DUHD�LQ�ZKLFK�KLJKHU�HGXFDWLRQ�LV�ZRUNLQJ�FORVHO\�ZLWK�VWDWH�JRYHUQPHQW���$QG�WKH�
UHVHDUFK�XQLYHUVLWLHV�KDYH�DOUHDG\�LQLWLDWHG�GLVFXVVLRQV�DERXW�KRZ�WR�HQKDQFH�VXFFHVVIXO�H[LVWLQJ�
UHVHDUFK�SDUWQHUVKLSV�DQG�WR�EUHDN�GRZQ�EDUULHUV�WKDW�ZLOO�DOORZ�IRU�WKH�GHYHORSPHQW�RI�QHZ�
SDUWQHUVKLSV���7KH�FRQWLQXDWLRQ�DQG�H[SDQVLRQ�RI�VXFK�GLVFXVVLRQV�LV�HQFRXUDJHG�LQ�RUGHU�WR�
GHYHORS�VSHFLILF�VWUDWHJLHV�LQ�WKH�WDUJHW�UHVHDUFK�DUHDV�WKURXJK�LQWHULQVWLWXWLRQDO�DQG�SULYDWH�
LQGXVWU\�SDUWQHUVKLSV�DQG�FRQVRUWLXPV�DQG�WDUJHWHG�VWDWH�LQYHVWPHQWV�WKDW�ZLOO�SURYLGH�WKH�
VWURQJHVW�SRVVLEOH�DGYDQWDJH���7KH�3UHVLGHQWV¶�&RXQFLO¶V�QHZO\�HVWDEOLVKHG�5HVHDUFK�&RPPLWWHH�
PD\�SURYLGH�D�YHQXH�IRU�H[SDQGHG�GLVFXVVLRQV����
�
$W�WKH�VDPH�WLPH��RWKHU�RQJRLQJ�HIIRUWV�DW�LQVWLWXWLRQV�DQG�RUJDQL]DWLRQV��VXFK�DV�WKH�&RPPLVVLRQ�
RQ�6FLHQFH�DQG�7HFKQRORJ\��WKH�%LRWHFKQRORJ\�&RXQFLO�RI�1HZ�-HUVH\��DQG�WKH�1HZ�-HUVH\�
7HFKQRORJ\�&RXQFLO��VKRXOG�EH�FRQWLQXHG�DQG�ZKHUH�SRVVLEOH��FRRUGLQDWHG�ZLWK�LQVWLWXWLRQDO�
HIIRUWV�WR�DFKLHYH�WKH�VKDUHG�JRDO�RI�LQFUHDVLQJ�IHGHUDO�DQG�RWKHU�UHVHDUFK�GROODUV�IRU�1HZ�-HUVH\�
XQLYHUVLWLHV���7KH�UHFHQW�UHSRUW�RI�WKH�&RPPLVVLRQ�RQ�-REV�*URZWK�DQG�(FRQRPLF�'HYHORSPHQW�
DOVR�SURYLGHV�YDOXDEOH�LQVLJKWV�DQG�UHFRPPHQGDWLRQV�WR�LQIRUP�WKLV�ZRUN����
�
7KH�&RPPLVVLRQ�RQ�+LJKHU�(GXFDWLRQ�XUJHV�FROOHJHV�DQG�XQLYHUVLWLHV��WKH�VWDWH��DQG�WKH�SULYDWH�
VHFWRU�WR�ZRUN�FROODERUDWLYHO\�WR�GHYHORS�D�EROG�DQG�PRPHQWRXV�SODQ�WR�LQFUHDVH�IHGHUDO�DQG�RWKHU�
UHVHDUFK�IXQGLQJ�LQ�WKH�WDUJHW�DUHDV�DQG�WKHUHE\�HQKDQFH�WKH�HFRQRP\�DQG�TXDOLW\�RI�OLIH�LQ�1HZ�
-HUVH\�DQG�EH\RQG���7KH�&RPPLVVLRQ�RIIHUV�RQJRLQJ�VXSSRUW�WKURXJK�DVVLVWDQFH�LQ�FRRUGLQDWLRQ��
IDFLOLWDWLRQ��DQG�WDFWLFDO�SODQQLQJ�WR�DFKLHYH�WKLV�FULWLFDO�JRDO����
�


