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7KH�&HQVXV�FKDQJHG�RXU�YLHZV�RQ�KRZ�WKLQJV�FRXOG�EH�GRQH��:H�VKDUHG�RXU�SUREOHPV�
DQG�ZH�VKDUHG�RXU�VROXWLRQV��

,DQ�3RLQHU��&KDLU�RI�WKH�6FLHQWLILF�6WHHULQJ�&RPPLWWHH�RI�WKH�&HQVXV�RI�0DULQH�/LIH�
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7KH�&HQVXV�RI�0DULQH�/LIH�ZDV�D�GHFDGH�ORQJ������PLOOLRQ�SURJUDP�LQYROYLQJ������
VFLHQWLVWV�IURP����QDWLRQV�DQG�����LQVWLWXWLRQV��ZKR�VSHQW������GD\V�DW�VHD�RQ�PRUH�WKDQ�����
H[SHGLWLRQV��SOXV�FRXQWOHVV�GD\V�LQ�ODEV�DQG�DUFKLYHV��2QH�RI�WKH�ODUJHVW�VFLHQWLILF�
FROODERUDWLRQV�HYHU�FRQGXFWHG��WKH�&HQVXV�SURGXFHG�RYHU������VFLHQWLILF�SDSHUV�DQG�PDQ\�
WKRXVDQGV�RI�RWKHU�LQIRUPDWLRQ�SURGXFWV��7KH�JOREDO�FRPPXQLW\�QRZ�KDV�D�OHJDF\�RI�D�
EDVHOLQH�RI�GDWD�RQ�OLIH�LQ�PDQ\�RI�WKH�RFHDQ¶V�UHDOPV�WKDW�ZLOO�VKDSH�SROLFLHV�DQG�
PDQDJHPHQW�RI�WKH�RFHDQV�IRU�GHFDGHV�WR�FRPH��
7KH�&HQVXV�SLRQHHUHG�D�ZD\�WR�EXLOG�VFLHQWLILF�DQG�FRPPXQLW\�FROODERUDWLRQV�IRU�WKH�
ELRORJLFDO�DQG�HFRORJLFDO�VFLHQFHV��8QOLNH�WKH�SK\VLFDO�VFLHQFHV��ELRORJ\�DQG�HFRORJ\�KDYH�
OLWWOH�KHULWDJH�LQ�XQGHUWDNLQJ�JOREDO�ODUJH�VFDOH�SURMHFWV�DLPHG�DW�D�FKDOOHQJLQJ�JRDO��7KH�
&HQVXV�ZDV�FUHDWHG�ZLWK�D�VLPSOH�DQG�YLVLRQDU\�JRDO�WR�XQGHUVWDQG�WKH�GLYHUVLW\��GLVWULEXWLRQ�
DQG�DEXQGDQFH�RI�PDULQH�OLIH�WR�KHOS�DQVZHU�WKH�NH\�TXHVWLRQV��

x� :KDW�GLG�OLYH�LQ�WKH�RFHDQV"�
x� :KDW�GRHV�OLYH�LQ�WKH�RFHDQV"�
x� :KDW�ZLOO�OLYH�LQ�WKH�RFHDQV"�

7KH�&HQVXV�OHDGHUVKLS�UHFRJQL]HG�WKDW�µGLVFRYHU\¶�ZDV�D�SRZHUIXO�PHVVDJH�WR�PRELOL]H�
VFLHQWLVWV�WR�EXLOG�QHZ�NQRZOHGJH�LQ�DQ�XQGHU�VWXGLHG�SDUW�RI�RXU�JOREH��%XW�GLVFRYHU\�LV�
FRVWO\�VR�D�WUXH�FHQVXV�UHTXLUHG�JOREDO�FRRSHUDWLRQ�DQG�VLJQLILFDQW�IXQGLQJ�RYHU�D�ORQJ�SHULRG��
7KH�FRPELQDWLRQ�RI�YLVLRQ��QHHG�DQG�RSSRUWXQLW\�ZDV�FRPSHOOLQJ�DQG�WKH�VXSSRUW�RI�WKH�
$OIUHG�3��6ORDQ�)RXQGDWLRQ��KHUHDIWHU�µWKH�)RXQGDWLRQ¶��LQ�VXSSRUWLQJ�WKH�LQFHSWLRQ�RI�WKH�
&HQVXV��WKH�FRRUGLQDWLRQ�RI�D�JOREDO�HQGHDYRU��DQG�LWV�GHOLYHU\�RI�D�VXEVWDQWLDO�ERG\�RI�QHZ�
NQRZOHGJH�ZDV�D�O\QFKSLQ�LQ�WKH�VXFFHVV�RI�WKH�&HQVXV��
%\�DQ\�QXPHULFDO�PHDVXUH�WKH�&HQVXV�ZDV�DQ�RXWVWDQGLQJ�VXFFHVV��+RZHYHU��LW�LV�WKH�VWRULHV�
EHKLQG�VXFK�VXFFHVV�WKDW�KHOS�XV�WR�XQGHUVWDQG�ZKDW�ZRUNHG��ZK\�WKLQJV�KDSSHQHG�DQG�ZKDW�
GLG�QRW�ZRUN�VR�ZHOO��7KURXJK�DQ�DQDO\VLV�RI�WKH�&HQVXV�DQG�LWV�FRPSDULVRQ�ZLWK�RWKHU�JOREDO�
LQLWLDWLYHV��WKH�OHVVRQV�OHDUQHG�IURP�WKH�&HQVXV�FDQ�EH�XVHG�WR�FUHDWH�RWKHU�VFLHQWLILF�
FROODERUDWLRQV��
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7KH�)RXQGDWLRQ�FRQWUDFWHG�DQ�LQGHSHQGHQW�WHDP�IURP�1HZ�=HDODQG�WR�XQGHUWDNH�D�UHYLHZ�RI�
WKH�LPSDFWV�RI�WKH�&HQVXV�WKURXJK�LQWHUYLHZV�ZLWK�SHRSOH�LQVLGH�DQG�H[WHUQDO�WR�WKH�&HQVXV�
FRPPXQLW\�DQG�UHYLHZ�RI�UHOHYDQW�GRFXPHQWV��2YHU����SHRSOH�IURP�DURXQG�WKH�ZRUOG�ZHUH�
LQWHUYLHZHG�DQG�YLHZV�ZHUH�DOVR�JDLQHG�IURP�SDUWLFLSDWLRQ�LQ��DQG�REVHUYDWLRQ�RI��D�QXPEHU�
RI�&HQVXV�UHODWHG�PHHWLQJV��7KH�UHYLHZ�GLG�QRW�DQDO\]H�WKH�LPSDFW�RI�WKH�VFLHQFH�±�WKHVH�
LPSDFWV�ZLOO�FRQWLQXH�WR�H[SDQG�RQFH�WKH�VFLHQFH�PRYHV�LQWR�QHZ�SURMHFWV��SROLF\�
GHYHORSPHQW�DQG�PDQDJHPHQW�RI�WKH�RFHDQV��,QVWHDG�WKH�UHYLHZ�IRFXVHG�RQ�LVVXHV�VXFK�DV�
JRYHUQDQFH��OHDGHUVKLS��PDQDJHPHQW��FROODERUDWLRQ��JOREDOL]DWLRQ��GDWD�PDQDJHPHQW��
V\QWKHVLV��HGXFDWLRQ�DQG�RXWUHDFK��DQG�IXWXUH�OHJDFLHV��
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*RYHUQDQFH��7KH�&HQVXV�HYROYHG�D�JRYHUQDQFH�VWUXFWXUH�WKDW�ZRUNHG��EXW�LW�ODFNHG�FODULW\�LQ�
UROHV�DQG�UHVSRQVLELOLWLHV��$�VWURQJ�OLQN�ZLWK�WKH�)RXQGDWLRQ�DV�WKH�NH\�µLQYHVWRU¶�HQVXUHG�
WKRVH�LQWHUHVWV�ZHUH�PDLQWDLQHG�DQG�WKH�6FLHQWLILF�6WHHULQJ�&RPPLWWHH��66&��SURYLGHG�UHYLHZ�
DQG�VXSSRUW�IRU�WKH�YDULRXV�SURMHFWV�PDNLQJ�XS�WKH�&HQVXV��7KHUH�ZDV�QR�JRYHUQLQJ�ERDUG�SHU�
VH�DQG�WKH�PRUH�ODWWHU�GHYHORSPHQW�RI�DQ�H[HFXWLYH�FRPPLWWHH�SURYLGHG�EHWWHU�VXSSRUW�IRU�WKH�
GHOLYHU\�RI�WKH�&HQVXV��7KHUH�ZDV�QR�VXFFHVVLRQDO�SODQ�RU�SURFHVV�IRU�WKH�66&�VR�WKH�&HQVXV�
PLVVHG�WKH�RSSRUWXQLW\�WR�GHYHORS�QHZ�OHDGHUV�WR�WDNH�WKH�&HQVXV�IRUZDUG�EH\RQG�������
/HDGHUVKLS��7KH�&HQVXV�EHJDQ�ODUJHO\�WKURXJK�WKH�YLVLRQ�DQG�GULYH�RI�'U�)UHG�*UDVVOH��
5XWJHUV�8QLYHUVLW\��ZKR�VDZ�WKH�QHHG��FRPELQHG�ZLWK�WKH�FRPPLWPHQW�DQG�EHOLHI�RI�-HVVH�
$XVXEHO�RI�WKH�)RXQGDWLRQ�ZKR�SURYLGHG�VRPH�HDUO\�LQYHVWPHQW�WR�GHYHORS�D�QHZ�JOREDO�
FROODERUDWLRQ��/HDGHUVKLS�LQ�DQ\�ODUJH�SURJUDP�QHHGV�WR�HYROYH��DQG�LGHQWLI\LQJ�DQG�
GHYHORSLQJ�OHDGHUVKLS�IRU�WKH�GLIIHUHQW�VWDJHV�RI�WKH�SURJUDP��H�J��SURRI�RI�FRQFHSW��SURRI�RI�
SHUIRUPDQFH��SURRI�RI�LPSOHPHQWDWLRQ��VKRXOG�EH�SDUW�RI�OHDGHUVKLS�DQG�JRYHUQDQFH�
LQLWLDWLYHV��7KH�&HQVXV�GLG�QRW�WDNH�IXOO�DGYDQWDJH�RI�WKH�RSSRUWXQLW\�WR�GHYHORS�D�JURXS�RI�
IXWXUH�OHDGHUV��'HVSLWH�WKH�FODULW\�RI�WKH�YLVLRQ�IRU�WKH�&HQVXV��WKH�OHDGHUVKLS��JRYHUQRUV�DQG�
PDQDJHUV��VWUXJJOHG�WR�GHYHORS�D�G\QDPLF�VWUDWHJ\�WKDW�ZRXOG�VKRZ�SDUWLFLSDQWV�KRZ�WKHLU�
LGHDV�DQG�SURMHFWV�ZRXOG�ILW�ZLWKLQ�WKH�&HQVXV��,W�ZDV�QRW�FOHDU�ZKRVH�UHVSRQVLELOLW\�WKLV�ZDV��
0DQDJHPHQW��0RVW�LQWHUQDWLRQDO�VFLHQFH�SURJUDPV�DUH�PDQDJHG�E\�D�VHFUHWDULDW��7KHVH�KDYH�
YDULRXV�IRUPV��UHVSRQVLELOLWLHV�DQG�EXGJHWV�WKDW�QHHG�WR�EH�GHYHORSHG�DV�SDUW�RI�WKH�
HVWDEOLVKPHQW�SKDVH��7KH�6HFUHWDULDW�ZDV�EDVHG�DW�WKH�&RQVRUWLXP�IRU�2FHDQ�/HDGHUVKLS�LQ�
:DVKLQJWRQ��'&��DQG�GLG�DQ�RXWVWDQGLQJ�MRE�RI�FRRUGLQDWLRQ�DFURVV�PDQ\�GLPHQVLRQV��7KH�
&HQVXV�FRXOG�RQO\�DFKLHYH�LWV�JRDOV�WKURXJK�OHYHUDJLQJ�IXQGLQJ�IURP�QDWLRQDO�DQG�
LQWHUQDWLRQDO�DJHQFLHV�IRU�YR\DJHV�DQG�DVVRFLDWHG�UHVHDUFK��DQG�WHFKQRORJ\�GHYHORSPHQW��
7KLV�ZDV�D�SRZHUIXO�DSSURDFK�EXW�WKHUH�ZHUH�FKDOOHQJHV�LQ�ILQDQFLDO�PDQDJHPHQW��7KH�
)RXQGDWLRQ�SURYLGHG�IXQGV�WR�EXLOG�SURSRVDOV�DQG�WR�VXSSRUW�WKH�6HFUHWDULDW�DQG�RWKHU�FURVV�
FXWWLQJ�LQLWLDWLYHV�VXFK�DV�(GXFDWLRQ�DQG�2XWUHDFK��DQG�6\QWKHVLV��DQG�WKH�6HFUHWDULDW�KDG�
OLWWOH�RYHUVLJKW�RI�RYHUDOO�ILQDQFHV�RI�WKH�&HQVXV��0DQDJHPHQW�ZDV�DOVR�FKDOOHQJLQJ�ZLWK�WKH�
VWURQJ�LQIOXHQFH�RI�-HVVH�$XVXEHO�RI�WKH�)RXQGDWLRQ�DFURVV�PDQ\�GLPHQVLRQV��7KHUH�ZDV�
LQVXIILFLHQW�FODULW\�RQ�UROHV�DQG�UHVSRQVLELOLWLHV�LQ�WKH�RSHUDWLRQV�RI�WKH�6HFUHWDULDW��7KHUH�ZDV�
DOVR�EHODWHG�DWWHQWLRQ�WR�WKH�ULVNV�WR�WKH�SURJUDP�DQG�LW�ZDV�RQO\�LQ������WKDW�D�PRUH�IRUPDO�
ULVN�UHJLVWHU�ZDV�HVWDEOLVKHG��0DQDJHUV�DQG�JRYHUQRUV�PXVW�DGGUHVV�ULVNV�WKURXJKRXW�WKH�OLIH�
RI�D�SURJUDP��
&ROODERUDWLRQ��:LWKRXW�GRXEW�WKH�ODVWLQJ�LPSDFW�RI�WKH�&HQVXV�ZLOO�EH�WKH�QHWZRUN�RI�
FROODERUDWLQJ�VFLHQWLVWV�DQG�RWKHU�SDUWLFLSDQWV�ZKR�PDGH�WKH�&HQVXV�ZRUN��7KH�DYDLODELOLW\�RI�
D�ZLOOLQJ�LQYHVWRU��WKH�)RXQGDWLRQ��SUHSDUHG�WR�IXQG�PHHWLQJV�RI�LQWHUHVWHG�SDUWLFLSDQWV�VHW�
WKH�VFHQH�IRU�VXFFHVV��5HSHDWHGO\��LQWHUYLHZHHV�QRWHG�WKDW�WKH�RSSRUWXQLW\�WR�PHHW��VKDUH�
LGHDV�DQG�GDWD�ZDV�FULWLFDO�LQ�EXLOGLQJ�WKH�WUXVW�DQG�UHODWLRQVKLSV�IURP�ZKLFK�WR�GHYHORS�
WDUJHWHG�SURMHFW�SURSRVDOV��2QFH�WKDW�WUXVWLQJ�FXOWXUH�ZDV�GHYHORSHG��WKH�)RXQGDWLRQ�WKHQ�
VXSSRUWHG�WKH�GHYHORSPHQW�RI�WKH�SURMHFW�SURSRVDOV�DQG�UHYLHZ��7KLV�ZDV�DQ�LQQRYDWLYH�
DSSURDFK�DW�YDULDQFH�ZLWK�PRVW�GLUHFWO\�FRQWHVWDEOH�SURFHVVHV��7KH�)RXQGDWLRQ�WKHQ�IXQGHG�
VHFUHWDULDW�OLNH�IXQFWLRQV�IRU�HDFK�SURMHFW��1HZ�ZD\V�RI�ZRUNLQJ�WRJHWKHU�ZHUH�GHYHORSHG�DQG�
WKH�FRQWHVW�IRU�LGHDV�ZDV�LQ�WKH�GHYHORSPHQW�SKDVH�UDWKHU�WKDQ�ZLWK�FRQWHVWDEOH�SURFHVVHV��
7KHUH�ZHUH�DOVR�YHU\�VLJQLILFDQW�FRQQHFWLRQV�PDGH�EHWZHHQ�PDULQH�ELRORJLVWV��HVSHFLDOO\�
WD[RQRPLVWV��QHDULQJ�WKH�HQG�RI�WKHLU�FDUHHU�DQG�QHZ�HQWUDQWV�WR�WKH�VFLHQFH�RI�PDULQH�
ELRGLYHUVLW\��
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*OREDOL]DWLRQ��7KH�QHHG�IRU�D�JOREDO�DSSURDFK�ZDV�D�JXLGLQJ�SULQFLSOH�IURP�WKH�LQFHSWLRQ�RI�
WKH�&HQVXV��2QO\�E\�OHYHUDJLQJ�JOREDO�UHVRXUFHV�DQG�H[SHUWV�FRXOG�WKH�JRDOV�EH�PHW��,W�LV�HDV\�
IRU�SURJUDP�IXQGHUV�WR�ZRUN�ZLWK�D�IHZ�FRXQWULHV�RU�LQVWLWXWLRQV�EXW�WKH�JOREDO�UHDFK�RI�WKH�
&HQVXV�GLG�FKDOOHQJH�VRPH�RI�WKRVH�PRUH�VLPSOH�DSSURDFKHV��3DUWLFLSDWLQJ�FRXQWULHV�DQG�
LQVWLWXWLRQV�KDG�UHVSRQVLELOLWLHV�WR�ILQDQFH�ODUJH�SDUWV�RI�&HQVXV�DFWLYLWLHV�ZKLOH�WKH�
)RXQGDWLRQ�IXQGLQJ�EXLOW�WKH�PHDQV�WR�FRPPXQLFDWH�DQG�FRRUGLQDWH��*OREDOL]DWLRQ�ZDV�
DFKLHYHG�WKURXJK�SURMHFWV��EXW�WKHUH�ZHUH�FKDOOHQJHV�IURP�SRWHQWLDO�FRPSHWLQJ�DOOLDQFHV�DQG�
IURP�YDU\LQJ�FDSDELOLW\�DQG�UHVRXUFLQJ��7KH�3URMHFWV�DQG�VRPH�DOOLHG�LQLWLDWLYHV�ZHUH�GULYHQ�
E\�VFLHQWLILF�TXHVWLRQV��7KH�&HQVXV�WKHQ�GLG�PRYH�WR�EXLOG�D�QXPEHU�RI�1DWLRQDO�DQG�
5HJLRQDO�,PSOHPHQWLQJ�&RPPLWWHHV��15,&V��WR�HQVXUH�D�ZLGHU�JOREDO�FRYHUDJH��7KH�
VLJQLILFDQFH�RI�WKH�15,&V�ZDV�XQGHUHVWLPDWHG�LQ�WKH�HDUO\�SKDVHV�RI�WKH�&HQVXV�DQG�YDULDEOH�
UHVRXUFLQJ�PHDQW�XQHYHQ�SDUWLFLSDWLRQ�DQG�RXWSXWV��&RPPHQWV�ZHUH�ZLGHVSUHDG�WKDW��GHVSLWH�
VLJQLILFDQW�UHVRXUFHV��WKH�86�15,&�GLG�QRW�SURYLGH�WKH�H[SHFWHG�OHDGHUVKLS�ZKLOH�RWKHU�
15,&V�ZLWK�PLQLPDO�UHVRXUFHV�GLG�PDNH�VXEVWDQWLDO�LPSDFWV��
(GXFDWLRQ�DQG�2XWUHDFK��7KH�H[FLWHPHQW�JHQHUDWHG�E\�GLVFRYHU\�RI�QHZ�VSHFLHV��
GLVWULEXWLRQV�DQG�UHODWLRQVKLSV�SURYLGHG�IHUWLOH�JURXQGV�WR�GHYHORS�DQ�HIIHFWLYH�(GXFDWLRQ�DQG�
2XWUHDFK��(	2��FRPSRQHQW�WR�WKH�&HQVXV��7KH�&HQVXV�ZLVHO\�FRQWUDFWHG�(	2�SURIHVVLRQDOV�
ZLWKLQ�D�PDULQH�UHVHDUFK�HQYLURQPHQW��8QLYHUVLW\�RI�5KRGH�,VODQG��ZKR�SURYLGHG�VHUYLFHV�
DQG�VXSSRUW�IRU�D�ZLGH�UDQJH�RI�DFWLYLWLHV��7KH�(	2�WHDP�UHDFKHG�RXW�WR�RWKHU�SURIHVVLRQDOV�
WR�LPSURYH�DFFHVV�WR�ZLGHU�PHGLD�RXWOHWV�DQG�WKH�PDQ\�WKRXVDQGV�RI�SUHVV�UHOHDVHV��ZHE�KLWV��
XVH�RI�LPDJHV��YLGHR�DQG�ILOP��HWF��LV�FOHDU�HYLGHQFH�RI�WKHLU�VXFFHVV��7KH�VWURQJ�LQWHUHVW�RI�
WKH�)RXQGDWLRQ�LQ�EXLOGLQJ�D�SURILOH�IRU�WKH�&HQVXV�ZDV�FULWLFDO�DV�LWV�IXQGV�VXSSRUWHG�(	2�DV�
DQ�RYHUDUFKLQJ�WKHPH�DQG�ZLWKLQ�WKH�&HQVXV�SURMHFWV��7KLV�PHDQW�WKDW�UHVHDUFKHUV�GLG�QRW�
KDYH�WR�GLYHUW�WKHLU�QDWLRQDO�RU�LQVWLWXWLRQDO�IXQGLQJ�WR�WKHVH�DFWLYLWLHV��7KH�&HQVXV�OHDGHUVKLS�
ZDV�DOVR�YHU\�SHUFHSWLYH�LQ�VXSSRUWLQJ�WKH�XVH�RI�&HQVXV�RXWSXWV�IRU�ILOP��µ2FHDQV¶�±�
*DODWHH���PDSV��1DWLRQDO�*HRJUDSKLF���DQG�RWKHU�FUHDWLYH�DQG�DUWLVWLF�DFWLYLWLHV�VXFK�DV�YLGHR��
VRQJ�DQG�SDLQWLQJ��7KHUH�ZDV�ZLGHVSUHDG�SUDLVH�WKDW�WKH�&HQVXV�UHFRJQL]HG�WKH�DHVWKHWLFV�RI�
VFLHQFH�DV�D�QREOH�DFWLYLW\�DQG�DV�D�IRLO�IRU�D�KHDY\�UHOLDQFH�RQ�HFRQRPLF�RXWFRPHV��
6\QWKHVLV��7KH�&HQVXV�XOWLPDWHO\�KDG����SURMHFWV����DIILOLDWHG�SURMHFWV�����15,&V�DQG���
JOREDO�FRRUGLQDWLRQ�JURXSV�XQGHU�LWV�VWUXFWXUH��2YHU�WZR�WKLUGV�RI�WKH�ZD\�WKURXJK�WKH�
SURJUDP�WKH�OHDGHUVKLS�UHDOL]HG�WKDW�VRPH�IRUP�RI�V\QWKHVLV�RU�RYHUYLHZ�RI�WKH�RXWSXWV�ZRXOG�
EH�PRVW�XVHIXO��'HYHORSLQJ�WKH�SURFHVVHV�DQG�VWUXFWXUH�IRU�LQIRUPDWLRQ�IORZ�WR�D�QHZ�
6\QWKHVLV�JURXS�GLG�FDXVH�FRQFHUQV�ZLWK�D�QXPEHU�RI�UHVHDUFKHUV��)LQGLQJ�WKH�EDODQFH�
EHWZHHQ�µGLVFRYHU\¶�DQG�µUHOHYDQFH¶�DOVR�FKDOOHQJHG�WKH�&HQVXV��7KLV�WHQVLRQ�UHPDLQHG�
WKURXJKRXW�WKH�&HQVXV�DQG�VFLHQWLVWV�ZLOO�DOZD\V�EH�FRQFHUQHG�DERXW�WKH�XVH�RI�WKHLU�UHVXOWV�
HVSHFLDOO\�ZKHUH�XQFHUWDLQW\�RU�GDWD�JDSV�UHPDLQ��7KH�&HQVXV�ZRXOG�KDYH�EHHQ�ZLVH�WR�
UHFRJQL]H�WKLV�WHQVLRQ�HDUOLHU�LQ�LWV�GHYHORSPHQW�DQG�HQFRXUDJH�JUHDWHU�LQYROYHPHQW�ZLWK�
SRWHQWLDO�XVHUV�RI�WKH�LQIRUPDWLRQ��$V�KLJKOLJKWHG�HDUOLHU��WKH�15,&V�FRXOG�KDYH�SOD\HG�DQ�
HDUOLHU�DQG�PRUH�LQIOXHQWLDO�UROH�LQ�FRQQHFWLQJ�&HQVXV�UHVXOWV�WR�SRWHQWLDO�SROLF\�RU�
PDQDJHPHQW�UHJLPHV��1HYHUWKHOHVV��WKH�UDQJH�DQG�TXDOLW\�RI�WKH�SURGXFWV�SURGXFHG�XQGHU�WKH�
DXVSLFHV�RI�WKH�6\QWKHVLV�*URXS�ZLOO�EH�D�VLJQLILFDQW�OHJDF\�IRU�PDQ\�\HDUV��
'DWD�PDQDJHPHQW��'U�*UDVVOH�DV�D�NH\�IRXQGHU�RI�WKH�&HQVXV�ZDV�D�SDVVLRQDWH�DGYRFDWH�RI�
WKH�UHTXLUHPHQW�WR�VKDUH�GDWD�RQ�PDULQH�ELRGLYHUVLW\��+H�FUHDWHG�WKH�IUDPHZRUN�IRU�WKH�2FHDQ�
%LRJHRJUDSKLF�,QIRUPDWLRQ�6\VWHP��2%,6��DV�WKH�EDVLV�IRU�GDWD�VKDULQJ�IRU�WKH�&HQVXV��7KH�
)RXQGDWLRQ�SURYLGHG�VXEVWDQWLDO�VXSSRUW�WR�EXLOG�WKH�LQIUDVWUXFWXUH�IRU�2%,6�DQG�LW�EHFDPH�
WKH�NH\�UHSRVLWRU\�IRU�PDULQH�ELRGLYHUVLW\�GDWD��7KHUH�DUH�QRZ�RYHU����PLOOLRQ�UHFRUGV�IUHHO\�
DYDLODEOH��ZKLFK�LV�D�YHU\�VLJQLILFDQW�DFKLHYHPHQW��,W�ZDV�SHUFHSWLYH�DQG�LQQRYDWLYH�WR�EXLOG�
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WKH�LQIUDVWUXFWXUH�HDUO\�LQ�WKH�SURJUDP�DQG�PDNH�GDWD�VKDULQJ�D�SULPH�UHTXLUHPHQW�IRU�
SDUWLFLSDWLRQ��8QOLNH�WKH�SK\VLFDO�RFHDQRJUDSKLF�FRPPXQLW\��PDULQH�ELRORJLVWV�KDG�QR�
KHULWDJH�RI�GDWD�VKDULQJ��8QGRXEWHGO\�D�PDMRU�RXWFRPH�RI�WKH�&HQVXV�KDV�EHHQ�WR�FKDQJH�WKH�
FXOWXUH�DPRQJ�ELRORJLVWV�DQG�SURYLGH�WKH�PHDQV�WR�VKDUH�GDWD�DQG�LQIRUPDWLRQ�GLUHFWO\�RU�YLD�
RWKHU�JOREDO�LQLWLDWLYHV�VXFK�DV�WKH�*OREDO�%LRGLYHUVLW\�,QIRUPDWLRQ�)DFLOLW\��*%,)��RU�WKH�
(QF\FORSHGLD�RI�/LIH��(2/���+RZHYHU��WKH�ORQJ�WHUP�SURJQRVLV�IRU�VXSSRUWLQJ�2%,6�LV�
XQFHUWDLQ��7KHUH�ZDV�LQVXIILFLHQW�DWWHQWLRQ�E\�WKH�2%,6�JRYHUQLQJ�JURXS�WR�GHYHORSLQJ�D�
EXVLQHVV�FDVH�IRU�RQJRLQJ�VXSSRUW��7KLV�LV�DQ�LVVXH�IDFHG�E\�PDQ\�LQIUDVWUXFWXUHV�WKDW�HPHUJH�
IURP�VFLHQFH�SURJUDPV�DQG�QHHGV�PRUH�JOREDO�DWWHQWLRQ��2%,6��GHVSLWH�LWV�PRYH�WR�WKH�
,QWHUQDWLRQDO�2FHDQRJUDSKLF�&RPPLVVLRQ��ZLOO�UHTXLUH�PRUH�HIIRUW�LQ�EXLOGLQJ�OLQNV�WR�RWKHU�
GDWD�VKDULQJ�SODWIRUPV�DQG�VHFXULQJ�RQJRLQJ�IXQGLQJ��
)XWXUH�OHJDFLHV��7KH�&HQVXV�KDV�SURGXFHG�DQ�HQRUPRXV�OHJDF\�RI�QHZ�NQRZOHGJH�WKDW�ZLOO�
FRQWLQXH�WR�LQIOXHQFH�PDQDJHPHQW�RI�WKH�RFHDQV�IDU�LQWR�WKH�IXWXUH��7KH�&HQVXV�ZDV�D�ILQLWH�
SURMHFW�FRQFOXGLQJ�LQ������DQG�WKLV�IRFXV�OLPLWHG�WKH�GHYHORSPHQW�RI�IXWXUH�SODQV�DQG�
SULRULWLHV�IRU�DUHDV�UHTXLULQJ�IXUWKHU�UHVHDUFK��1HYHUWKHOHVV��WKH�&HQVXV�SURGXFHG�D�
FRQVLGHUDEOH�OHJDF\�ZHOO�EH\RQG�WKH�SXEOLFDWLRQV�DQG�RWKHU�SURGXFWV��
x� &XOWXUH�FKDQJH��7KH�&HQVXV�KDV�VKRZQ�ELRORJLVWV�DQG�HFRORJLVWV�WKDW�WKH\�FDQ�ZRUN�

WRJHWKHU��DQG�EXLOGLQJ�SHUVRQDO�UHODWLRQVKLSV�DQG�WUXVW�LV�FULWLFDO�WR�WKDW�SURFHVV��7KH�
&HQVXV�EXLOW�QHZ�FROODERUDWLRQV�WKDW�WUDQVFHQGHG�GLVFLSOLQHV��LQVWLWXWLRQV�DQG�FRXQWULHV��
7KHUH�LV�QRZ�D�OHJDF\�RI�D�QHZ�JOREDO�FRPPXQLW\�RI�LQWHUHVW�LQ�PDULQH�ELRGLYHUVLW\���

x� 7HFKQRORJ\��7KH�&HQVXV�ZDV�QRW�D�WHFKQRORJ\�GHYHORSPHQW�SURJUDP�EXW�LW�GLG�DFFHVV�
DQG�DSSO\�PDQ\�QHZ�WHFKQRORJLHV��7KH�&HQVXV�FRLQFLGHG�ZLWK�VLJQLILFDQW�PROHFXODU�
DQG�,7�SURJUHVV�VR�VXSSRUWLQJ�WKH�GHYHORSPHQW�RI�PROHFXODU�EDUFRGLQJ�RI�PDULQH�
VSHFLHV��PRQLWRULQJ�DQG�WUDFNLQJ�V\VWHPV��DQG�PDSSLQJ�DQG�YLVXDOL]DWLRQ�WRROV��7KHVH�
DQG�RWKHU�WHFKQRORJLHV�ZLOO�UHYROXWLRQL]H�IXWXUH�UHVHDUFK�LQ�WKH�RFHDQV��

x� &DSDELOLW\��7KH�&HQVXV�GLG�QRW�VSHFLILFDOO\�IRFXV�RQ�EXLOGLQJ�FDSDELOLW\�DQG�FDSDFLW\�
IRU�PDULQH�VFLHQFH��+RZHYHU��LW�KDV�OHIW�D�ODVWLQJ�OHJDF\�LQ�GHYHORSLQJ�QHZ�GLVFLSOLQHV�
VXFK�DV�HQYLURQPHQWDO�KLVWRU\�DQG�KDV�FUHDWHG�PDQ\�QHZ�SDUWQHUVKLSV��,W�DOVR�
UHLQYLJRUDWHG�VRPH�DUHDV�VXFK�DV�WD[RQRP\��0DQ\�ROGHU�VFLHQWLVWV�JUDVSHG�WKH�
RSSRUWXQLW\�WR�ZRUN�DORQJVLGH�HPHUJLQJ�UHVHDUFKHUV��DQG�WKURXJK�VKDULQJ�GDWD�DQG�
LGHDV��QHZ�LQVLJKWV�DQG�SXEOLFDWLRQV�KDYH�HPHUJHG��7KH�QHZ�HFKHORQ�RI�UHVHDUFKHUV�ZLOO�
SURYLGH�WKH�OHDGHUVKLS�IRU�WDNLQJ�WKH�&HQVXV�WR�LWV�QH[W�SKDVH��

x� 'DWD�PDQDJHPHQW��7KH�&HQVXV�VKRZHG�WKDW�FUHDWLQJ�DQ�LQIUDVWUXFWXUH�WR�VKDUH�GDWD��
EXLOGLQJ�WUXVW�VR�SDUWLFLSDQWV�DUH�ZLOOLQJ�WR�VKDUH�GDWD��DQG�UHTXLULQJ�WKDW�GDWD�PXVW�EH�
PDGH�SXEOLFDOO\�DYDLODEOH�DUH�HVVHQWLDO�IHDWXUHV�RI�ODUJH�VFDOH�FROODERUDWLYH�SURJUDPV��
2%,6��GHVSLWH�LWV�FKDOOHQJHV��ZLOO�EH�D�ODVWLQJ�OHJDF\��

� �

7KH�&HQVXV�SLRQHHUHG�JOREDO�VFDOH�DQG�ORQJ�WHUP�ELRORJLFDO�UHVHDUFK�DQG�ZH�LGHQWLILHG�VRPH�
NH\�HOHPHQWV�IRU�LWV�VXFFHVV�DQG�µOHVVRQV�OHDUQHG¶�WKDW�PLJKW�EH�DSSOLHG�WR�IXWXUH�SURJUDPV��
7KH�&HQVXV�VXFFHHGHG�LQ�EXLOGLQJ�D�ZLGH�FRPPXQLW\�RI�VXSSRUW�DQG�NH\�HOHPHQWV�WKDW�
FRQWULEXWHG�WR�LWV�VXFFHVV�LQFOXGHG��
x� $�VLPSOH�EXW�LPSRUWDQW�PHVVDJH��SDUWLFLSDQWV�FRXOG�UHODWH�WR�WKH�IHZ�FOHDU�JRDOV�RI�WKH�

&HQVXV�
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x� 'LVFRYHU\�ZDV�VWLOO�LPSRUWDQW��WKH�SDVVLRQ�IURP�XQGHUWDNLQJ�PLVVLRQV�RI�GLVFRYHU\�
VKRXOG�QRW�EH�XQGHUHVWLPDWHG�

x� *OREDOL]DWLRQ��WKH�UHDOL]DWLRQ�WKDW�RQO\�E\�H[SDQGLQJ�UHVHDUFK�LQWR�D�JOREDO�UHDFK�FRXOG�
UHDO�XQGHUVWDQGLQJ�RI�WKH�&HQVXV�JRDOV�EH�PHW�

x� &ROODERUDWLRQ�ZDV�EHWWHU�WKDQ�FRPSHWLWLRQ��WKH�&HQVXV�EXLOW�WUXVW�DPRQJ�VFLHQWLVWV�WKHQ�
GHOLYHUHG�FROODERUDWLYH�SURSRVDOV�IRU�IXQGV�

x� $�FXOWXUH�RI�VKDULQJ�GDWD��WKH�GHYHORSPHQW�RI�DQ�LQIUDVWUXFWXUH��2FHDQ�%LRJHRJUDSKLF�
,QIRUPDWLRQ�6\VWHP�±�2%,6��DV�D�PHDQV�WR�VKDUH�GDWD�

x� /HDGHUVKLS��&HQVXV�SDUWLFLSDQWV�ZHUH�OHG�E\�KLJKO\�UHVSHFWHG�VFLHQWLVWV�DQG�EDFNHG�E\�
SRZHUIXO�DGYRFDF\�DQG�)RXQGDWLRQ�VXSSRUW�

x� (IIHFWLYH�PDQDJHPHQW��E\�EXLOGLQJ�RQ�WUXVW��EXUHDXFUDF\�ZDV�NHSW�WR�D�PLQLPXP�
x� %H\RQG�VFLHQFH��WKH�UHFRJQLWLRQ�WKDW�WKH�DHVWKHWLFV�RI�VFLHQFH�FRXOG�EH�UHIOHFWHG�LQ�WKH�

LQYROYHPHQW�RI�WKH�DUWV�DQG�HQWHUWDLQPHQW�VHFWRUV��
x� ,QYHVWLQJ�LQ�LGHDV��WKH�ZLOOLQJQHVV�RI�WKH�)RXQGDWLRQ�WR�LQYHVW�LQ�WKH�GHYHORSPHQW�DQG�

ZULWLQJ�RI�SURSRVDOV�WKDW�ZRXOG�DOVR�OHYHUDJH�IXQGLQJ�IURP�RWKHU�VRXUFHV��
$UHDV�IRU�FRQVLGHUDWLRQ�LQ�DQ\�IXWXUH�µELJ�VFLHQFH¶�JOREDO�SURJUDPV�LQFOXGH��
x� &ODULW\�LQ�WKH�UHVSHFWLYH�UROHV�DQG�UHVSRQVLELOLWLHV�IRU�JRYHUQLQJ�ERGLHV�
x� %XLOGLQJ�OHDGHUVKLS�WKURXJK�WUDQVSDUHQW�VXFFHVVLRQDO�SURFHVVHV�DQG�VXSSRUW�IRU�

HPHUJLQJ�UHVHDUFKHUV�
x� &RRUGLQDWLRQ�WKURXJK�DQ�DSSURSULDWHO\�UHVRXUFHG�VHFUHWDULDW�ZLWK�DFFHVV�WR�VXIILFLHQW�

LQIRUPDWLRQ�WR�DGYLVH�RQ�DSSURSULDWH�DFWLRQ�
x� 8QGHUVWDQGLQJ�ULVNV�WR�WKH�SURJUDP�DQG�DJUHHLQJ�RQ�PLWLJDWLRQ�VWUDWHJLHV�
x� (QVXULQJ�D�ZHOO�FRQVWUXFWHG�DQG�G\QDPLF�VWUDWHJLF�SODQ�WUDQVODWHV�YLVLRQ�LQWR�SUDFWLFH�
x� %XLOGLQJ�UHODWLRQVKLSV�ZLWK�SRWHQWLDO�XVHUV�RI�WKH�VFLHQFH�HDUO\�LQ�SURJUDP�GHYHORSPHQW�

WR�HQVXUH�IXWXUH�UHOHYDQFH�
x� 5HTXLULQJ�WKH�JRYHUQLQJ�ERG\�WR�DGGUHVV�SRWHQWLDO�EXVLQHVV�PRGHOV�WR�HQVXUH�

VXVWDLQDELOLW\�RI�NH\�SDUWV�RI�WKH�SURJUDP�
x� 'HYHORSLQJ�DQG�VXSSRUWLQJ�D�VWUDWHJ\�IRU�JOREDOL]DWLRQ�
x� 6XSSRUWLQJ�WKH�GHYHORSPHQW�RI�D�GDWD�PDQDJHPHQW�VWUXFWXUH�WR�HQKDQFH�GDWD�VKDULQJ�

DQG�UHVHDUFK�FROODERUDWLRQ�
7KH�&HQVXV�EHJDQ�IURP�DQ�LGHD�ZLWKLQ�D�VPDOO�JURXS��DQG�WKH�)RXQGDWLRQ�VXSSRUWHG�
HQOLJKWHQHG�OHDGHUVKLS�DQG�LQYHVWHG�LQ�EULQJLQJ�JURXSV�WRJHWKHU��7KLV�EXLOW�D�QHZ�FRPPXQLW\�
RI�PDULQH�VFLHQWLVWV�FRPPLWWHG�WR�VKDUHG�JRDOV�DQG�LGHDOV��RSHUDWLQJ�LQ�D�FROODERUDWLYH�FXOWXUH��
VKDULQJ�GDWD�LQ�DQ�RSHQ�SRUWDO�DQG�FRQGXFWLQJ�PXFK�RXWVWDQGLQJ�VFLHQFH��&ROOHFWLYHO\�
SDUWLFLSDQWV�KDYH�VKRZQ�WKDW�ELRORJLVWV�FDQ�RSHUDWH�LQ�D�FROODERUDWLYH�HQYLURQPHQW�RQ�µELJ�
VFLHQFH¶�TXHVWLRQV��7KH�&HQVXV�KDV�FKDQJHG�FXOWXUHV�SHUPDQHQWO\�IRU�PDQ\�DQG�KDV�EXLOW�D�
EDVHOLQH�RI�NQRZOHGJH�WKDW�ZLOO�LQFUHDVLQJO\�LQIOXHQFH�SROLFLHV�RQ�PDQDJLQJ�RXU�RFHDQV��,W�
DOVR�UDLVHG�WKH�SDVVLRQ�IRU�GLVFRYHU\�LQ�VWLOO�XQGHUH[SORUHG�SDUWV�RI�RXU�JOREH�DQG�UHDFKHG�D�
ZLGH�DXGLHQFH�RQ�WKH�ZRQGHUV�RI�WKH�PDULQH�HQYLURQPHQW��7KH�OHJDFLHV�ZLOO�OLYH�RQ��
�
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7KH�$OIUHG�3��6ORDQ�)RXQGDWLRQ��KHUHDIWHU�WKH�µ)RXQGDWLRQ¶��WRRN�WKH�EROG�VWHS�LQ�DURXQG�
�����WR�LQYHVW�LQ�VFRSLQJ�D�SRWHQWLDO�GHFDGH�ORQJ�������WR�������SURJUDP�WR�XQORFN�H[LVWLQJ�
NQRZOHGJH�DQG�JHQHUDWH�QHZ�NQRZOHGJH�DERXW�OLIH�LQ�WKH�RFHDQV��7KH�DSSDUHQW�ODFN�RI�
UHVSRQVH�LQ�WKH�86�WR�WKH�VHPLQDO�SXEOLFDWLRQ�µ8QGHUVWDQGLQJ�0DULQH�%LRGLYHUVLW\¶��1DWLRQDO�
5HVHDUFK�&RXQFLO�������FDOOLQJ�IRU�PDMRU�DFWLRQ�RQ�JDLQLQJ�D�EHWWHU�XQGHUVWDQGLQJ�RI�PDULQH�
ELRGLYHUVLW\�OHG�WR�WKH�FDOO�IRU�DFWLRQ�IURP�'U�)UHG�*UDVVOH�DQG�RWKHUV��7KH�IRUPDWLYH�KLVWRU\�
RI�WKH�GHYHORSPHQW�RI�ZKDW�EHFDPH�WKH�&HQVXV�RI�0DULQH�/LIH��KHUHDIWHU�µ&R0/¶�RU�WKH�
µ&HQVXV¶��LV�ZHOO�GRFXPHQWHG�HOVHZKHUH��VHH�$SSHQGL[���IRU�D�OLVW�RI�VRPH�NH\�SXEOLFDWLRQV���
7KH�NH\�HOHPHQWV�WKDW�FRDOHVFHG�DURXQG�WKH�LQFHSWLRQ�RI�WKH�&HQVXV�LQFOXGHG��
x� $Q�LGHQWLILDEOH�LVVXH��7KH�1DWLRQDO�5HVHDUFK�&RXQFLO��������UHSRUW�RXWOLQHG�KRZ�D�

QDWLRQDO�0DULQH�%LRGLYHUVLW\�,QLWLDWLYH�PLJKW�EH�FRQFHLYHG�DQG�ZKDW�LWV�JRDOV�PLJKW�EH�
x� $�ODFN�RI�UHVSRQVH�IURP�WUDGLWLRQDO�IXQGLQJ�DJHQFLHV�LQ�WKH�86��0DULQH�ELRGLYHUVLW\�

DSSHDUHG�WR�KDYH�D�ORZHU�SULRULW\�IURP�DJHQFLHV�VXFK�DV�WKH�1DWLRQDO�6FLHQFH�
)RXQGDWLRQ��16)��WKDQ�RFHDQRJUDSKLF�UHVHDUFK�

x� $�IUDJPHQWHG�UHVHDUFK�FRPPXQLW\��0DULQH�ELRGLYHUVLW\�UHVHDUFKHUV�KDG�IHZ�DFWLYH�
FRRUGLQDWHG�QDWLRQDO�DQG�LQWHUQDWLRQDO�UHVHDUFK�SURJUDPV�DQG�WD[RQRPLF�UHVHDUFK�LQ�
SDUWLFXODU�ZDV�XQGHUIXQGHG�DQG�VFDWWHUHG�LQ�GLVSDUDWH�RUJDQL]DWLRQV�

x� 1R�FXOWXUH�RI�FROODERUDWLRQ�DQG�GDWD�VKDULQJ��8QOLNH�WKH�RFHDQRJUDSKLF�FRPPXQLW\��
PDULQH�ELRORJ\�ZDV�FKDUDFWHUL]HG�E\�VPDOO�UHVHDUFK�SURMHFWV�OHDGLQJ�WR�SXEOLFDWLRQV�EXW�
WKHUH�ZDV�OLWWOH�H[SHULHQFH�RU�ZLOOLQJQHVV�WR�RSHQO\�FROODERUDWH�DQG�VKDUH�GDWD�

x� 1R�UHFRJQL]HG�RSHQ�DFFHVV�GDWD�SRUWDO�IRU�PDULQH�ELRGLYHUVLW\�GDWD��8QOLNH�WKH�
µSK\VLFDO�VFLHQFH¶�RFHDQRJUDSKLF�FRPPXQLW\��WKHUH�ZDV�QR�UHFRJQL]HG�GDWD�GHSRVLWRU\�
RU�FRPPRQ�VWDQGDUGV�IRU�VKDULQJ�PDULQH�ELRGLYHUVLW\�GDWD�

x� ,QFUHDVLQJ�SROLF\�GHPDQGV��7KH�HPHUJHQFH�RI�µPLOOHQQLXP�GHYHORSPHQW�JRDOV¶�ZLWK�
LPSDFWV�RQ�ELRGLYHUVLW\�DQG�VXVWDLQDEOH�GHYHORSPHQW�PHDQW�SROLF\�DJHQFLHV�ZHUH�
UHTXLULQJ�PRUH�LQIRUPDWLRQ�RQ�ZKLFK�WR�EDVH�SROLF\�RSWLRQV�

x� /HDGHUVKLS��'U�)UHG�*UDVVOH�KDG�WKH�YLVLRQ�DQG�FRPPLWPHQW�WR�UDLVH�WKH�LVVXHV�ZLWK�
SRWHQWLDO�IXQGHUV�DQG�FROODERUDWRUV�

x� $Q�LQYHVWRU���WKH�)RXQGDWLRQ��ZLOOLQJ�WR�IXQG�WKH�GHYHORSPHQW�RI�LGHDV�DQG�WKH�ZULWLQJ�
RI�SURSRVDOV��

�
7KH�)RXQGDWLRQ�KDV�D�ORQJ�KLVWRU\�RI�VXSSRUWLQJ�EDVLF�VFLHQFH��HVSHFLDOO\�LQ�WKH�SK\VLFDO�
VFLHQFHV�DQG�DVWURQRP\��7KHVH�FRPPXQLWLHV�KDYH�D�GHHSHU�KLVWRU\�DQG�FXOWXUH�RI�
FROODERUDWLRQ�DQG�WKH�VKDULQJ�RI�GDWD�DQG�LQIUDVWUXFWXUH�WKDQ�KDV�EHHQ�WKH�QRUP�LQ�WKH�
ELRORJLFDO�VFLHQFHV��7KH�)RXQGDWLRQ�VDZ�WKH�RSSRUWXQLW\�WR�EXLOG�D�PRUH�VKDULQJ�DQG�
FROODERUDWLYH�FXOWXUH�LQ�PDULQH�ELRORJ\�WKDW�DGGUHVVHG�VRPH�FRPSHOOLQJ�VRFLHWDO�LVVXHV�DQG�
ZKHUH�PDQ\�DQVZHUV�FRXOG�RQO\�FRPH�IURP�JUHDWHU�JOREDO�FRRSHUDWLRQ��



d �� � �D �> � � � � �

W � � � > �Z �

+HQFH�WKH�&HQVXV�FRPPHQFHG�LQ������DV�D�SURJUDP�GHVLJQHG�E\�VFLHQWLVWV�DQG�VXSSRUWHG�E\�
WKH�)RXQGDWLRQ�WR�EXLOG�SDUWQHUVKLSV�DQG�OHYHUDJH�IXQGLQJ�WR��E\�������PDNH�D�VLJQLILFDQW�
FRQWULEXWLRQ�WR�WKUHH�NH\�TXHVWLRQV��

��� :KDW�GLG�OLYH�LQ�WKH�RFHDQV"�
��� :KDW�GRHV�OLYH�LQ�WKH�RFHDQV"�
��� :KDW�ZLOO�OLYH�LQ�WKH�RFHDQV"�

7KHVH�TXHVWLRQV�ZHUH�EXLOW�DURXQG�GHYHORSLQJ�DQ�XQGHUVWDQGLQJ�RI�GLYHUVLW\��GLVWULEXWLRQ�DQG�
DEXQGDQFH��
7KH�&HQVXV�ZDV�FRQFHLYHG�DV�D�VFLHQFH�GLVFRYHU\�SURJUDP�ZLWK�DQ�DFNQRZOHGJHPHQW�WKDW�WKH�
LQIRUPDWLRQ�ZLOO�XOWLPDWHO\�EH�RI�VLJQLILFDQW�XVH�WR�VRFLHW\�DW�PDQ\�OHYHOV��EXW�ZLWK�WKH�
FRPSHOOLQJ�QHHG�WR�DVVHPEOH�H[LVWLQJ�LQIRUPDWLRQ�DQG�ILOO�VXEVWDQWLDO�JDSV�LQ�RXU�NQRZOHGJH��
7KDW�WKH�&HQVXV�XOWLPDWHO\�DWWUDFWHG�RYHU������VFLHQWLVWV�IURP�PRUH�WKDQ����QDWLRQV�LQWR�
FRQWULEXWLQJ�WR�LWV�JRDOV�LV�D�WHVWDPHQW�WR�WKRVH�QHHGV�EHLQJ�IXOILOOHG���
7KH�&HQVXV�ZDV�FRQFHLYHG�DW�D�WLPH�ZKHQ�WKHUH�ZHUH�IHZ�ODUJH�VFDOH�JOREDO�SURJUDPV�LQ�
ELRORJ\��HVSHFLDOO\�LQ�DUHDV�ZKHUH�VXFK�ODUJH�JDSV�LQ�RXU�NQRZOHGJH�ZHUH�DSSDUHQW��7KHUH�
ZHUH�IHZ�PRGHOV�RQ�ZKLFK�WR�EDVH�GHYHORSPHQW�RI�WKH�&HQVXV��7KH�&HQVXV�ZDV�DQ�LGHD�
ZKHUH�OHDGHUVKLS��WKH�PHDQV�WR�EXLOG�JOREDO�FROODERUDWLRQ�DQG�WKH�WHFKQRORJ\�WR�PDNH�
VLJQLILFDQW�DGYDQFH�FRDOHVFHG�LQWR�DQ�HQGHDYRU�WKDW�JUHZ�ZHOO�EH\RQG�WKRVH�LQLWLDO�
H[SHFWDWLRQV��7KHUH�ZDV�DQ�HYROYLQJ�VWUXFWXUH�DQG�VWUDWHJ\�WKDW�IDFHG�FKDOOHQJHV�E\�VWHSSLQJ�
LQWR�DUHDV�RI�VFLHQWLILF�FROODERUDWLRQ�WKDW�WUDYHUVHG�SHUVRQDO��LQVWLWXWLRQDO��VFLHQWLILF��QDWLRQDO�
DQG�LQWHUQDWLRQDO�LQWHUHVWV��
7KH�&HQVXV�FRQFOXGHG�LQ������VR�WKH�)RXQGDWLRQ�VRXJKW�DQ�LQGHSHQGHQW�UHYLHZ�RI�WKH�
SURJUDP�WR�GHYHORS�VRPH�OHVVRQV�WKDW�PLJKW�EH�WDNHQ�XS�E\�IXWXUH�FROODERUDWLRQV�LQ�VFLHQFH��
7KH�UHYLHZ�GLG�QRW�DGGUHVV�WKH�LPSDFW�RI�WKH�VFLHQFH�EXW�IRFXVHG�RQ�DVSHFWV�RI�JRYHUQDQFH��
OHDGHUVKLS��PDQDJHPHQW��FROODERUDWLRQ��JOREDOL]DWLRQ��GDWD�PDQDJHPHQW��V\QWKHVLV��HGXFDWLRQ�
DQG�RXWUHDFK��DQG�IXWXUH�OHJDFLHV��$�VPDOO�LQGHSHQGHQW�WHDP�IURP�1HZ�=HDODQG��VHH�
$SSHQGL[���IRU�D�VXPPDU\�RI�EDFNJURXQGV��XQGHUWRRN�WKH�UHYLHZ�RYHU�WKH�SHULRG�6HSWHPEHU�
�����WR�-XQH�������
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7KH�)RXQGDWLRQ�VRXJKW�DQ�HYDOXDWLRQ�RI�WKH�&HQVXV�WKDW�ZRXOG�UHYHDO�VRPH�OHVVRQV�IRU�KRZ�
IXWXUH�ODUJH�VFDOH��JOREDO�DQG�FROODERUDWLYH�SURJUDPV�PLJKW�GHYHORS��7KH�&HQVXV�ZDV�DPRQJ�
WKH�YHU\�IHZ�LQLWLDWLYHV�WKDW�EURXJKW�µELJ�VFLHQFH¶�LQWR�ELRORJ\��HVSHFLDOO\�OLQNLQJ�D�ZLGH�
UDQJH�RI�ELRORJLFDO�DQG�HFRORJLFDO�H[SHUWV�RSHUDWLQJ�RQ�D�JOREDO�VFDOH��7KH�UHYLHZ�WHDP�
HVWDEOLVKHG�DQ�DSSURDFK�WKDW�ZDV�ODUJHO\�EDVHG�RQ�TXDOLWDWLYH�PHWKRGV�WR�PHHW�WKH�RYHUDOO�
DLPV�RI�WKH�HYDOXDWLRQ��ZKLFK�ZHUH�WR��

��� 8QGHUVWDQG�DQG�GHVFULEH�KRZ�VFLHQWLVWV�ZRUN�WRJHWKHU�LQ�D�JOREDO�DQG�
WUDQVGLVFLSOLQDU\�VHWWLQJ�

��� 8QGHUVWDQG�DQG�GHVFULEH�IDFWRUV�WKDW�LPSHGHG�RU�VXSSRUWHG�VFLHQWLVWV�ZRUNLQJ�WRJHWKHU�
��� 'HULYH�µOHVVRQV�OHDUQHG¶�IURP�ZRUNLQJ�FROODERUDWLYHO\�
��� 'HYHORS�FRPSDULVRQV�ZLWK�RWKHU�UHOHYDQW�JOREDO�SURMHFWV��

,Q�HIIHFW��WKH�HYDOXDWLRQ�VRXJKW�WR�XQGHUVWDQG�WKH�SHUVSHFWLYHV�DQG�H[SHULHQFHV�RI�WKH�
SDUWLFLSDQWV�DQG�VWDNHKROGHUV�RI�WKH�&HQVXV��$�TXDOLWDWLYH��LQWHUSUHWLYH�PHWKRGRORJ\�ZDV�WKXV�
WKH�PRVW�VXLWDEOH�IRU�PHHWLQJ�WKH�DLPV�RI�WKH�HYDOXDWLRQ��
4XDOLWDWLYH�PHWKRGRORJ\�IRFXVHV�RQ�WKH�VXEMHFWLYH�H[SHULHQFHV�RI�SDUWLFLSDQWV��WKHLU�
H[SHULHQFHV��SHUVSHFWLYHV��XQGHUVWDQGLQJV�DQG�LQWHUSUHWDWLRQV�RI�WKRVH�H[SHULHQFHV��,W�VHHNV�WR�
XQGHUVWDQG�KRZ�SDUWLFLSDQWV�PDGH�VHQVH�RI�WKHLU�H[SHULHQFHV��:KHUH�RWKHU�DSSURDFKHV�VXFK�
DV�ZHE�EDVHG�VXUYH\V�FDQ�DFKLHYH�D�VXSHUILFLDO�YLHZ�RI�D�ODUJHU�QXPEHU�RI�SDUWLFLSDQWV��
TXDOLWDWLYH�PHWKRGRORJ\�UHTXLUHV�DQ�LQ�GHSWK�ORRN�DW�D�IHZHU�QXPEHU�RI�SDUWLFLSDQW�
H[SHULHQFHV��
4XDOLWDWLYH�PHWKRGRORJ\�GRHV�QRW�DLP�WR�H[SORUH�FDXVH�DQG�HIIHFW�RU�WR�FRQVLGHU�
UHSUHVHQWDWLYHQHVV��5DWKHU��TXDOLWDWLYH�PHWKRGRORJ\�DOORZV�WKH�HYDOXDWRU�WR�H[DPLQH�
TXHVWLRQV�RI�ZKDW��KRZ�DQG�ZK\��H[SORULQJ�ERWK�SURFHVV�DQG�RXWFRPH��,W�DOVR�H[SORUHV�
TXHVWLRQV�RI�µVR�ZKDW"¶�RU�OHVVRQV�OHDUQHG��

� � �

7KH�HYDOXDWLRQ�XVHG�WKH�WKUHH�PDLQ�PHWKRGV�RI�GDWD�FROOHFWLRQ�LQ�TXDOLWDWLYH�HYDOXDWLRQ��
LQWHUYLHZV��SDUWLFLSDQW�REVHUYDWLRQ�DQG�GRFXPHQW�DQDO\VLV��,QWHUYLHZV�ZHUH�WKH�SULPDU\�WRRO�
IRU�GDWD�FROOHFWLRQ��
$V�LV�W\SLFDO�LQ�TXDOLWDWLYH�HYDOXDWLRQ��WKH�GHVLJQ�LV�ERWK�SODQQHG��LQ�WKH�VHQVH�RI�WRROV�WR�EH�
XVHG��DQG�HPHUJHQW��LQ�WKH�VHQVH�RI�WKH�VHTXHQFH�RI�GDWD�FROOHFWLRQ���&DVXDO�FRQYHUVDWLRQV�LQ�
WKH�FRXUVH�RI�SDUWLFLSDQW�REVHUYDWLRQV�ZHUH�ZULWWHQ�XS�DV�REVHUYDWLRQ�QRWHV�DQG��LI�QHHGHG��
IROORZHG�XS�ZLWK�D�IRUPDO�LQWHUYLHZ��,QWHUYLHZV�FRXOG�OHDG�WR�VXJJHVWLRQV�RI�PHHWLQJV�WR�
DWWHQG��GRFXPHQWV�WR�EH�FROOHFWHG��RU�RWKHU�LQWHUYLHZHHV��$QDO\VLV�RI�GRFXPHQWV�JHQHUDWHG�
WRSLFV�WR�EH�H[SORUHG�LQ�LQWHUYLHZV�RU�D�VHFRQG�LQWHUYLHZ�ZLWK�VRPH�SDUWLFLSDQWV��
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7KH�GDWD�IRU�WKLV�HYDOXDWLRQ�ZHUH�FROOHFWHG�RYHU�D�SHULRG�RI���PRQWKV��IURP�$XJXVW������WR�
)HEUXDU\�������'DWD�FROOHFWLRQ�ZDV�FRQVLGHUHG�FRPSOHWH�ZKHQ�QR�QHZ�LVVXHV�RU�WKHPHV�
HPHUJHG��7KLV�LV�NQRZQ�DV�GDWD�VDWXUDWLRQ��
7KHUH�LV�QR�LQWHQW�WR�JHQHUDOL]H��LQ�WKH�VHQVH�RI�SUHGLFWLYH�YDOLGLW\��WKHVH�ILQGLQJV�WR�RWKHU�
JURXSV��+RZHYHU��WKH�ILQGLQJV�VKRXOG�EH�DEOH�WR�EH�µUHFRJQL]HG¶�E\��RU�UHVRQDWH�ZLWK��VLPLODU�
JURXSV��7KXV�WKH�VDPSOH�XVHG�LQ�WKH�HYDOXDWLRQ�ZDV�SXUSRVHIXO�UDWKHU�WKDQ�UHSUHVHQWDWLYH��
,QWHUYLHZ�SDUWLFLSDQWV�ZHUH�SXUSRVHIXOO\�VHOHFWHG�WR�LQFOXGH�D�UDQJH�RI�UROHV�DQG�GLYHUVH�
H[SHULHQFHV�ZLWKLQ�WKH�&HQVXV�DQG�LQ�VLPLODU�ODUJH�VFDOH�VFLHQFH�LQLWLDWLYHV��'XULQJ�WKH�FRXUVH�
RI�VRPH�LQWHUYLHZV��SDUWLFLSDQWV�ZRXOG�RFFDVLRQDOO\�UHFRPPHQG�DQRWKHU�SDUWLFLSDQW�WR�
LQWHUYLHZ�IRU�D�PRUH�GHWDLOHG�XQGHUVWDQGLQJ�RI�D�SDUWLFXODU�LVVXH��7KLV�DSSURDFK�WR�JDWKHULQJ�
DGGLWLRQDO�SDUWLFLSDQWV�LV�WKH�VQRZEDOO�DSSURDFK��
,QWHUYLHZHHV�ZHUH�VHOHFWHG�WR�FRYHU�D�UDQJH�RI�IXQFWLRQV�DQG�DFWLYLWLHV�ZLWKLQ�WKH�&HQVXV�VXFK�
DV�JRYHUQDQFH��LQYHVWRU��)RXQGDWLRQ��LQWHUHVWV��PDQDJHPHQW��6HFUHWDULDW���SURMHFWV��GDWD�
PDQDJHPHQW��2%,6���DQG�H[WHUQDO�DGYLFH��6RPH�SHRSOH�KDG�PXOWLSOH�UROHV��9LHZV�RI�SDUWLHV�
H[WHUQDO�WR�WKH�&HQVXV�ZHUH�REWDLQHG�WKURXJK�LQWHUYLHZV�ZLWK�OHDGHUV�IURP��
x� 1DWXUDO�+LVWRU\�0XVHXP��/RQGRQ�
x� 0XVHXP�RI�1DWXUDO�+LVWRU\��6PLWKVRQLDQ�,QVWLWXWH��:DVKLQJWRQ��'&�
x� &RQVRUWLXP�IRU�WKH�%DUFRGH�RI�/LIH�
x� *OREDO�%LRGLYHUVLW\�,QIRUPDWLRQ�)DFLOLW\�
x� /LIHZDWFK�&RQVRUWLXP�
x� ',9(56,7$6�
x� 1DWLRQDO�6FLHQFH�)RXQGDWLRQ�
x� *OREDO�6FLHQFH�)RUXP��2(&'�
x� 6ZHGLVK�5HVHDUFK�&RXQFLO�
x� 2[IRUG�8QLYHUVLW\�
x� $WODV�RI�/LYLQJ�$XVWUDOLD�
x� &6,52�
7DEOH���FRYHUV�WKH�GLVWULEXWLRQ�RI�LQWHUYLHZHHV�KDYLQJ�PRUH�GLUHFW�LQWHUHVWV�DFURVV�WKH�&HQVXV��
*LYHQ�WKDW�VRPH�KDG�PXOWLSOH�UROHV��RYHU����LQGLYLGXDO�RU�VPDOO�JURXS���±��SHRSOH��
LQWHUYLHZV�ZHUH�FRQGXFWHG��(DFK�LQWHUYLHZ�ODVWHG�EHWZHHQ����DQG����PLQXWHV��
� �
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7DEOH���7KH�QXPEHU�RI�LQWHUYLHZHHV�SURYLGLQJ�NH\�LQVLJKWV�LQWR�IXQFWLRQV�RI�WKH�&HQVXV�
& � E �
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$V�VWDWHG��WKH�VWXG\�XVHG�WKH�WKUHH�PDLQ�PHWKRGV�RI�GDWD�FROOHFWLRQ�LQ�TXDOLWDWLYH�HYDOXDWLRQ��
LQWHUYLHZV��SDUWLFLSDQW�REVHUYDWLRQ�DQG�GRFXPHQW�DQDO\VLV��

� / �

4XDOLWDWLYH�VHPL�VWUXFWXUHG�LQWHUYLHZV�ZHUH�XVHG�WR�VHHN�DQG�XQGHUVWDQG�SDUWLFLSDQWV¶�
H[SHULHQFHV�DQG�YLHZV�RI�WKHLU�SDUWLFLSDWLRQ�LQ�WKH�&HQVXV��7KH�WRSLFV�IRU�LQYHVWLJDWLRQ�ZHUH�
FXVWRPL]HG�GHSHQGLQJ�RQ�WKH�SULPDU\�IXQFWLRQ�RI�WKH�LQWHUYLHZHH�V��EXW�KDG�VRPH�NH\�
HOHPHQWV�RI��
x� 'ULYHUV�IRU�EHFRPLQJ�LQYROYHG�DQG�NH\�EHQHILWV�
x� &ODULW\�RI�WKH�REMHFWLYHV�RI�WKH�&HQVXV�
x� $GYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�EHLQJ�LQYROYHG�
x� +RZ�WKH�&HQVXV�FKDQJHG�ZRUN�SUDFWLFHV�GXULQJ�WKH�SURMHFW�DQG�OLNHO\�FKDQJHV�LQ�WKH�

IXWXUH�
x� +RZ�FROODERUDWLRQ�ZDV�PDQLIHVWHG�±�ZKDW�ZHUH�EDUULHUV�DQG�PHDQV�WR�RYHUFRPH�WKHP"�
x� +RZ�ZHOO�GLG�\RX�XQGHUVWDQG�WKH�YDULRXV�IXQFWLRQV��UROHV�DQG�UHVSRQVLELOLWLHV�LQ�WKH�

&HQVXV"�:KDW�LQIOXHQFH�GLG�WKHVH�KDYH"�
,I�\RX�GLG�LW�DJDLQ�ZKDW�PLJKW�\RX�GR�WKH�VDPH��RU�GLIIHUHQWO\"�

x� +RZ�GLG�\RX�XWLOLVH�2%,6"�:KDW�GR�\RX�WKLQN�PLJKW�EH�WKH�IXWXUH�IRU�2%,6"�
,QWHUYLHZV�ZLWK�OHDGHUV�RI�H[WHUQDO�ERGLHV�IRFXVHG�PRUH�RQ�JRYHUQDQFH�DQG�VXVWDLQDELOLW\�
LVVXHV�DV�ZHOO�DV�JDLQLQJ�VRPH�LQVLJKWV�RQ�KRZ�WKH�&HQVXV�ZDV�YLHZHG�H[WHUQDOO\��
3DUWLFLSDWLRQ�ZDV�YROXQWDU\�DQG�SHUPLVVLRQ�ZDV�VRXJKW�WR�UHFRUG�LQWHUYLHZV��3DUWLFLSDQWV�
ZHUH�DVVXUHG�RI�FRQILGHQWLDOLW\��7KH�OHDG�DXWKRU�DORQH�KROGV�DOO�ILHOG�QRWHV�DQG�WUDQVFULSWLRQV�
RI�LQWHUYLHZV��
� �
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$GGLWLRQDO��REVHUYDWLRQV�ZHUH�PDGH�RI�WZR�PHHWLQJV�RI�WKH�6FLHQWLILF�6WHHULQJ�&RPPLWWHH�
�66&��DQG�WKH�OHDG�DXWKRU�SDUWLFLSDWHG�LQ�WKH�FORVLQJ�HYHQW�IRU�&HQVXV������LQ�/RQGRQ�LQ�
2FWREHU�������$W�WKLV�PHHWLQJ�QXPHURXV�µFRUULGRU¶�HQFRXQWHUV�SURYLGHG�PDQ\�XVHIXO�LQVLJKWV�
DQG�WKH�GLVFXVVLRQV�DURXQG�WKH�IRUPDO�SUHVHQWDWLRQV�LQGLFDWHG�IUXLWIXO�SDWKZD\V�IRU�HQTXLU\��
3DUWLFLSDQW�REVHUYDWLRQ�LV�D�IRUP�RI�XQREWUXVLYH�REVHUYDWLRQ��ZKHUH�WKH�REVHUYHU�LV�DOVR�D�
SDUWLFLSDQW�LQ�WKH�DFWLYLW\�RU�VHWWLQJ��UHOHYDQW�WR�WKH�DLPV�RI�WKH�HYDOXDWLRQ���3DUWLFLSDQW�
REVHUYDWLRQ�DOORZV�WKH�HYDOXDWRU�WR�XQGHUVWDQG�KRZ�WKH�SDUWLFLSDQWV�PDNH�VHQVH�RI�WKHLU�ZRUN�
LQ�LQWHUDFWLRQ�ZLWK�RWKHU�SDUWLFLSDQWV��

� � � �

'RFXPHQWV�FDQ�SURYLGH�H[DPSOHV�RI�KRZ�RIILFLDO�DQG�XQRIILFLDO�DLPV�DQG�XQGHUVWDQGLQJV�
HPHUJH�DQG�FKDQJH�RYHU�WLPH��7KH�OHDG�DXWKRU�ZDV�JLYHQ�RSHQ�DFFHVV�WR�PHHWLQJ�SDSHUV�DQG�
PLQXWHV��DQG�NH\�SODQQLQJ�GRFXPHQWV��,VVXHV�UDLVHG�E\�LQWHUYLHZHHV�ZHUH�FKHFNHG�DJDLQVW�
GRFXPHQWV�KHOG�E\�WKH�6HFUHWDULDW��,Q�DGGLWLRQ�VRPH�NH\�SDSHUV�GHVFULEHG�WKH�IRUPDWLRQ�DQG�
KLVWRU\�RI�WKH�&HQVXV�DQG�LWV�H[WHUQDO�UHODWLRQVKLSV��DQG�WKH�ERRNV�GHYHORSHG�DV�SDUW�RI�WKH�
V\QWKHVLV�DFWLYLWLHV�ZHUH�YDOXDEOH�VRXUFHV�IRU�D�YLHZ�RQ�WKH�RYHUDOO�RXWSXWV�RI�WKH�&HQVXV��VHH�
$SSHQGL[���IRU�D�OLVW�RI�NH\�SXEOLFDWLRQV���
7KLV�UHYLHZ�ZDV�QRW�DQ�HYDOXDWLRQ�RI�WKH�VFLHQWLILF�LPSDFW�VR�WKHUH�ZHUH�QR�DQDO\VHV�RI�
FLWDWLRQ�LQGLFHV�RU�RWKHU�LPSDFW�IDFWRUV��7KH�UHYLHZ�WHDP�FRQFOXGHG�WKDW�VXFK�DQ�DQDO\VLV�ZDV�
SUHPDWXUH�DV�WKHUH�LV�VWLOO�D�ODUJH�QXPEHU�RI�SXEOLFDWLRQV�HPDQDWLQJ�IURP�WKH�&HQVXV�WKDW�DUH�
\HW�WR�DSSHDU��OHW�DORQH�WKH�WLPH�WDNHQ�IRU�VFLHQWLILF�UHVXOWV�WR�LQIOXHQFH�SROLF\��,QVWHDG��WKH�
WHDP�LV�SURSRVLQJ�WKDW�VXFK�D�UHYLHZ�WDNH�SODFH���\HDUV�DIWHU�WKH�FRQFOXVLRQ�RI�WKH�&HQVXV�
��������

� � � �

'DWD�DQDO\VLV�LQ�TXDOLWDWLYH�HYDOXDWLRQ�LQYROYHV�LGHQWLI\LQJ�WKHPHV�WKDW�DUH�JURXQGHG�LQ��DQG�
HPHUJH�IURP��WKH�PXOWLSOH�IRUPV�DQG�VRXUFHV�RI�GDWD�FROOHFWHG��:KLOH�WKH�WRSLFV�DQG�LVVXHV�WR�
EH�HYDOXDWHG�DUH�SUHGHWHUPLQHG��WKH�WKHPHV�WKDW�PLJKW�HPHUJH�DUH�QRW�VR�GHWHUPLQHG��'DWD�
DQDO\VLV�LV�LQGXFWLYH��
,GHQWLI\LQJ�SRVVLEOH�WKHPHV�EHJDQ�ZLWK�QXPHURXV�UHDGLQJV�RI�WKH�GDWD��ORRNLQJ�IRU�WKH�ZD\V�
SDUWLFLSDQWV�PDGH�VHQVH�RI�WKH�WRSLFV�DQG�LVVXHV��&RPPHQWV�ZHUH�FRDOHVFHG�DURXQG�VRPH�
HPHUJLQJ�LVVXHV��,W�ZDV�RQO\�DIWHU�DOO�LQWHUYLHZV�ZHUH�DVVHVVHG�WKDW�D�FRUH�VWUXFWXUH�IRU�WKLV�
UHSRUW�HPHUJHG�DURXQG�WKH�FRUH�WKHPHV�RI��
x� *RYHUQDQFH�
x� /HDGHUVKLS�
x� 0DQDJHPHQW�
x� *OREDOL]DWLRQ�
x� &ROODERUDWLRQ�
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x� 'DWD�PDQDJHPHQW�
x� 6\QWKHVLV�
x� (GXFDWLRQ�DQG�2XWUHDFK�
x� /HJDF\�DQG�VXVWDLQDELOLW\�
:LWKLQ�HDFK�WKHPH��OHVVRQV�WKDW�PLJKW�JXLGH�IXWXUH�SURMHFWV�ZHUH�LGHQWLILHG��6RPH�LOOXVWUDWLYH�
REVHUYDWLRQV�DQG�VXPPDULHV�RI�FRPPHQWV�DUH�SURYLGHG�LQ�HDFK�WKHPDWLF�VHFWLRQ��
'DWD�DQDO\VLV�LQ�TXDOLWDWLYH�HYDOXDWLRQ�LV�ERWK�RQJRLQJ�DQG�LWHUDWLYH��,QLWLDO�LGHDV�EHJDQ�ZLWK�
UHDGLQJ�GDWD�FROOHFWHG�LQ�WKH�EHJLQQLQJ�RI�WKH�SURMHFW�DQG�FRQWLQXHG�HYHQ�DV�QHZ�GDWD�ZHUH�
EHLQJ�JHQHUDWHG��$V�QHZ�WKHPHV�DQG�LVVXHV�ZHUH�LGHQWLILHG��HDUOLHU�GDWD�UHDG�SUHYLRXVO\�ZHUH�
UHWXUQHG�WR�DQG�UH�H[DPLQHG��

� � �

5LJRU�DQG�WUXVWZRUWKLQHVV�LQ�TXDOLWDWLYH�HYDOXDWLRQ�DUH�HVWDEOLVKHG�WKURXJK�D�WUDQVSDUHQW�DQG�
V\VWHPDWLF�DSSURDFK�WR�GDWD�FROOHFWLRQ��GDWD�DQDO\VLV�DQG�SUHVHQWDWLRQ�RI�ILQGLQJV��
0XOWLSOH�W\SHV�RI�GDWD�DQG�PXOWLSOH�VRXUFHV�RI�HDFK�W\SH�RI�GDWD�UHVXOWHG�LQ�WULDQJXODWLRQ�RI�
GDWD��7ULDQJXODWLRQ�HQVXUHG�PDQ\��DQG�FRPSHWLQJ��SHUVSHFWLYHV�ZHUH�VRXJKW�DQG�EURXJKW�WR�
EHDU�RQ�WKH�VXEVHTXHQW�GDWD�DQDO\VLV��7KH�WKUHH�PHPEHUV�RI�WKH�HYDOXDWLRQ�WHDP�UHDG�GUDIWV�RI�
GDWD�DQDO\VLV�DQG�ERWK�FRQILUPHG�DQG�FKDOOHQJHG�LQWHUSUHWDWLRQV��
(DUO\�GUDIWV�DQG�VXPPDULHV�RI�DQDO\VLV�ZHUH�VHQW�WR�XS�WR�ILYH�VHOHFWHG�VWDNHKROGHUV�DQG�
SDUWLFLSDQWV�IRU�PHPEHU�FKHFNLQJ��0HPEHU�FKHFNLQJ�SURYLGHG�RSSRUWXQLWLHV�WR�FRPPHQW�DQG�
HODERUDWH�RQ�DQDO\VLV�DQG�WR�FKDOOHQJH�LQWHUSUHWDWLRQV��
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*RYHUQDQFH�RI�LQVWLWXWLRQV�DQG�RUJDQL]DWLRQV�KDV�FRPH�XQGHU�LQFUHDVLQJ�VFUXWLQ\�ZLWK�
GHPDQGV�IRU�JUHDWHU�WUDQVSDUHQF\�LQ�GHFLVLRQ�PDNLQJ��SHUIRUPDQFH�H[SHFWDWLRQV�DQG�
GHOLYHULQJ�UHDO�EHQHILWV��6FLHQWLILF�HQGHDYRUV�KDYH�QRW�EHHQ�LPPXQH�IURP�VXFK�SUHVVXUHV�DQG�
VLQFH�WKH�����V�WKHUH�KDV�EHHQ�DQ�LQFUHDVLQJ�IRFXV�RQ�HQVXULQJ�DSSURSULDWH�JRYHUQDQFH�
VWUXFWXUHV�DQG�V\VWHPV�DUH�LQ�SODFH��
7KH�&HQVXV�GHYHORSHG�RYHU�WKLV�SHULRG�DQG�D�QXPEHU�RI�RWKHU�ODUJH�VFDOH�FROODERUDWLYH�
UHVHDUFK�SURMHFWV�DOVR�HPHUJHG��DOO�ZLWK�GLIIHUHQW�DSSURDFKHV�WR�SURMHFW�JRYHUQDQFH��,Q�WKLV�
VHFWLRQ�ZH�EXLOG�RQ�VRPH�FRUH�SULQFLSOHV�RI�JRYHUQDQFH��LGHQWLI\�VRPH�FRUH�LVVXHV��VKRZ�KRZ�
JRYHUQRUV�PLJKW�UHVSRQG�WR�WKHVH�LVVXHV��DQG�SURYLGH�VRPH�FRPSDUDWLYH�DQDO\VLV�RI�WKH�
&HQVXV�ZLWK�RWKHU�VFLHQFH�SURMHFWV��

� t � � � �

*RYHUQDQFH�LV�SULPDULO\�IRFXVHG�RQ�LQVWLWXWLRQDO�REMHFWLYHV�DURXQG�VWUDWHJ\��SHUIRUPDQFH��
OHDGHUVKLS�DQG�VWDNHKROGHU�UHODWLRQVKLSV��,QVWLWXWLRQV�KDYH�D�FRUH�KXPDQ�DQG�SK\VLFDO�DVVHW�
EDVH�DQG�DOORFDWH�UHVRXUFHV�WR�GHOLYHU�WR�WKHLU�FRUH�SXUSRVH��/LQHV�RI�UHVSRQVLELOLW\�DQG�
DFFRXQWDELOLW\�DUH�XVXDOO\�FOHDU�DQG�WKH�JRYHUQRUV�WKURXJK�VRPH�IRUP�RI�ERDUG�VWUXFWXUH�WDNH�
UHVSRQVLELOLW\�IRU�DSSURYLQJ�VWUDWHJ\��DSSURYLQJ�SODQV�WR�GHOLYHU�WKH�VWUDWHJ\��DOORFDWLQJ�
UHVRXUFHV��DVVHVVLQJ�DQG�PDQDJLQJ�ULVNV��PHDVXULQJ�SHUIRUPDQFH��DQG�DSSRLQWLQJ�DQG�
DVVHVVLQJ�OHDGHUVKLS��,Q�$SSHQGL[���ZH�SURYLGH�VRPH�H[DPSOHV�RI�WKH�W\SHV�RI�JRYHUQDQFH�
DFWLRQV�XQGHU�WKH�DERYH�IXQFWLRQV��
,QVWLWXWLRQV�XVXDOO\�KDYH�µRZQHUV¶��EH�WKH\�SXEOLF��SULYDWH�RU�PL[HG�RZQHUVKLS�PRGHOV��DQG�
VXFK�RZQHUV�VHW�H[SHFWDWLRQV�LQ�WHUPV�RI�GHOLYHULQJ�EHQHILWV��VWDNHKROGHU�UHODWLRQVKLSV�DQG�
ILQDQFLDO�SHUIRUPDQFH��7KH�UROH�RI�JRYHUQRUV�LV�WR�HQVXUH�WKDW�RZQHUVKLS�H[SHFWDWLRQV�DUH�
PHW��RU�LI�QRW��WKH\�WDNH�VWHSV�WR�UHFWLI\�DQ\�GHILFLHQFLHV�LQ�SHUIRUPDQFH��6FLHQFH�DQG�
HGXFDWLRQ�LQVWLWXWLRQV�DUH�QRW�LPPXQH�IURP�WKHVH�GHPDQGV�VR�RYHU�WKH�ODVW���±���\HDUV�WKHUH�
KDYH�EHHQ�VLJQLILFDQW�LQFUHDVHV�LQ�H[SHFWDWLRQV�IURP�JRYHUQDQFH��
2XU�UHYLHZ�IRFXVHV�RQ�KRZ�JRYHUQDQFH�PLJKW�ZRUN�LQ�FROODERUDWLYH�FURVV�DJHQF\��LQVWLWXWLRQ��
GLVFLSOLQH��DQG�QDWLRQDO�DQG�UHJLRQDO�VFLHQFH�SURMHFWV��(DFK�RI�WKH�DERYH�ZLOO�KDYH�WKHLU�RZQ�
JRYHUQDQFH�VWUXFWXUHV�DQG�SHUIRUPDQFH�H[SHFWDWLRQV�DQG�WKH�FKDOOHQJH�LV�KRZ�WR�OLQN�WKRVH�WR�
ZLGHU�H[SHFWDWLRQV�IRU�EHQHILWV�IURP�ODUJH�VFDOH�FROODERUDWLRQ�DQG�ZKDW�PLJKW�EH�DQ�HIIHFWLYH�
PRGHO�IRU�JRYHUQDQFH��6XFK�SURMHFWV�RIWHQ�KDYH�FRPSOH[LWLHV�IURP�DUHDV�VXFK�DV�ILQDQFLDO�
UHVRXUFHV��GLIIHUHQFHV�LQ�FDSDELOLW\�DQG�FDSLWDO�DVVHWV��SROLFLHV�RQ�,3�DQG�GDWD�VKDULQJ��
SROLWLFDO�UHDOLWLHV��DQG�VRFLDO�DQG�FXOWXUDO�GLIIHUHQFHV��
0DQ\�JRYHUQPHQWV�KDYH�PRYHG�WR�WU\�WR�EULQJ�VFLHQFH�DQG�HGXFDWLRQ�FORVHU�WR�WKHLU�VHFWRU�
DQG�VWDNHKROGHU�QHHGV�E\�UHIRUPLQJ�SUHYLRXV�VWUXFWXUHV��FUHDWLQJ�QHZ�PRGHOV�IRU�GHOLYHU\�DQG�
HQFRXUDJLQJ�D�ZLGH�UDQJH�RI�SDUWQHUVKLSV��)RU�H[DPSOH��
x� ,Q�1HZ�=HDODQG�VFLHQFH�GHOLYHU\�ZDV�UHIRUPHG�LQ�WKH�HDUO\�����V�WR�FRQVWUXFW�VHFWRU�

IRFXVHG�&URZQ�5HVHDUFK�,QVWLWXWHV��&5,��IURP�D�SUHYLRXV�GLVFLSOLQDU\�DQG�DJHQF\�
IRFXV��7KHVH�UHIRUPV�JDYH�D�ODUJH�PHDVXUH�RI�DXWRQRP\�WR�WKHVH�LQVWLWXWHV�XQGHU�D�
FRPSDQ\�VWUXFWXUH��VR�UHTXLULQJ�ERDUGV�WR�KDYH�WKH�UHTXLVLWH�VNLOO�EDVH�DQG�
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DFFRXQWDELOLWLHV��7KH�&5,V�KDYH�IXOO�FDSDELOLW\�DQG�LQIUDVWUXFWXUH�UHVSRQVLELOLWLHV�&URVV�
XQLYHUVLW\�LQLWLDWLYHV�KDYH�EHHQ�VXSSRUWHG�WKURXJK�WKH�HVWDEOLVKPHQW�RI�&HQWUHV�RI�
5HVHDUFK�([FHOOHQFH�

x� ,Q�$XVWUDOLD��WKH�&RRSHUDWLYH�5HVHDUFK�&HQWUHV��&5&��ZHUH�GHVLJQHG�WR�DOLJQ�UHVRXUFHV�
IURP�D�UDQJH�RI�LQVWLWXWLRQV��JRYHUQPHQW�DJHQFLHV�DQG�WKH�SULYDWH�VHFWRU�WRZDUGV�D�FOHDU�
EHQHILW�IRU�D�VHFWRU�RU�VRFLHWDO�LVVXH��7KH�&5&V�DUH�µYLUWXDO¶�RUJDQL]DWLRQV�DQG�KDYH�
OLPLWHG�QXPEHUV�RI�GLUHFWO\�HPSOR\HG�VWDII�EXW�DFFHVV�KXPDQ�DQG�FDSLWDO�UHVRXUFHV�
IURP�D�UDQJH�RI�SURYLGHUV�ZKR�WKHQ�PDLQWDLQ�WKHLU�UHVSRQVLELOLWLHV�DV�HPSOR\HUV�

x� 7KH�(XURSHDQ�8QLRQ��(8��KDV�HQFRXUDJHG�WKH�GHYHORSPHQW�RI�VFLHQWLILF�QHWZRUNV�WKDW�
OHDG�WR�FROODERUDWLYH�SURMHFWV�ZLWK�IXQGLQJ�WR�VXSSRUW�QHWZRUNLQJ�DQG�FDSDFLW\�EXLOGLQJ�
ZLWKLQ�(XURSH�DQG�ZLWK�VRPH�QRQ�(XURSHDQ�SDUWQHUV��(DFK�QHWZRUN�KDV�LWV�RZQ�
JRYHUQDQFH�DQG�DGYLVRU\�VWUXFWXUH��(',7��,%�/LIH��HWF����

x� ,QWHUQDWLRQDO�LQLWLDWLYHV�KDYH�EHHQ�GHYHORSHG�ZKHUH�WKHUH�ZHUH�FOHDU�EHQHILWV�IURP�
ODUJH�VFDOH�FROODERUDWLRQ��,Q�WKH�SK\VLFDO�VFLHQFHV�WKHUH�KDV�EHHQ�D�ORQJ�VWDQGLQJ�
WUDGLWLRQ�RI�FROODERUDWLRQ�WR�DGGUHVV�ELJ�SUREOHPV�LQ�SK\VLFV��H�J��&(51��DQG�
DVWURQRP\�DQG�DW�WKH�LQWHUIDFH�RI�FKHPLVWU\�DQG�ELRORJ\��H�J��*HQ%DQN���0RUH�UHFHQWO\�
WKH�ELRORJLFDO��HFRORJLFDO�DQG�LQIRUPDWLRQ�WHFKQRORJ\�FRPPXQLWLHV�KDYH�GHYHORSHG�
FROODERUDWLRQV�VXFK�DV�WKH�*OREDO�%LRGLYHUVLW\�,QIRUPDWLRQ�)DFLOLW\��*%,)��DQG�WKH�
&RQVRUWLXP�RQ�6FLHQWLILF�&ROOHFWLRQV��6FL&ROO��

x� ,QYHVWPHQWV�E\�SKLODQWKURSLF�RUJDQL]DWLRQV�KDYH�DOVR�VHHGHG�WKH�HVWDEOLVKPHQW�RI�D�
QXPEHU�RI�FROODERUDWLRQV�DFURVV�FRXQWULHV�DQG�LQVWLWXWLRQV��,Q�WKH�ELRORJLFDO�VFLHQFHV�
H[DPSOHV�LQFOXGH�WKH�&RQVRUWLXP�IRU�WKH�%DUFRGH�RI�/LIH��&%2/���WKH�(QF\FORSHGLD�RI�
/LIH��(2/���DQG�WKH�&HQVXV�RI�0DULQH�/LIH��&R0/���

7KH�DERYH�H[DPSOHV�DOO�KDYH�GLIIHULQJ�H[SHFWDWLRQV�IRU�JRYHUQDQFH�DQG�DFFRXQWDELOLW\��VHH�
$SSHQGL[���IRU�JRYHUQDQFH�SULQFLSOHV��DQG�LW�LV�FOHDU�WKHUH�LV�QR�VLQJOH�PRGHO�WKDW�ZRXOG�PHHW�
WKH�GLYHUVLW\�RI�IXQGLQJ�LQVWUXPHQWV��SDUWQHUVKLSV�DQG�VWDNHKROGHU�GHPDQGV��,Q�RXU�YLHZ��
WKHUH�LV�QR�VLQJOH�µULJKW¶�PRGHO�RI�JRYHUQDQFH�±�HYHU\�VHW�RI�JRYHUQDQFH�DUUDQJHPHQWV�
FRQWDLQV�FRPSURPLVHV�WKDW�UHIOHFW�SDUWLFXODU�RUJDQL]DWLRQDO�FLUFXPVWDQFHV��DQG�RIWHQ�HDFK�
FRPSURPLVH�KDV�WR�EH�EDODQFHG�E\�DQRWKHU�DFWLRQ�WR�RIIVHW�SRWHQWLDO�QHJDWLYH�FRQVHTXHQFHV��
7KXV��WKH�GHVLJQ�RI�HIIHFWLYH�JRYHUQDQFH�QHHGV�WR�UHIOHFW�D�FRUH�VHW�RI�JRYHUQDQFH�SULQFLSOHV�
UDWKHU�WKDQ�D�ULJLG�VHW�RI�UXOHV��

� ' � � � �

,QVWLWXWLRQ�DQG�SURMHFW�GHVLJQ�FDQ�WRR�UHDGLO\�GUDZ�XS�FKDUWV�RI�VWUXFWXUHV�DQG�
DFFRXQWDELOLWLHV��,QVWHDG�ZH�DGYRFDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�NH\�LVVXHV�WKDW�PLJKW�EH�IDFHG�
E\�JRYHUQRUV��KRZ�WKHVH�PLJKW�EH�PLWLJDWHG�DQG�KRZ�UHVSRQVHV�PLJKW�EH�PDQLIHVWHG��VHH�
$SSHQGL[�����7KHVH�JHQHULF�LVVXHV�FDQ�EH�DOLJQHG�ZLWK�PRUH�VSHFLILF�REMHFWLYHV�RI�WKH�
FROODERUDWLRQ��DQG�RXU�DQDO\VLV�XVHV�H[DPSOHV�IURP�FROODERUDWLRQV�RQ�SXEOLF�JRRG�LVVXHV�ZLWK�
D�PRUH�VSHFLILF�H[DPLQDWLRQ�RI�WKH�SHUIRUPDQFH�RI�WKH�&HQVXV�DQG�OHVVRQV�WKDW�FDQ�EH�
GHULYHG��

^ � �

0RVW�RUJDQL]DWLRQV�IDFH�WKH�SRVVLELOLW\�RI�VSOLW�LQFHQWLYHV�EHWZHHQ�WKH�RZQHU�LQYHVWRUV�DQG�
WKH�PDQDJHUV�±�WKH�VR�FDOOHG�DJHQF\�RU�SULQFLSDO�DJHQW�LVVXH��ZKHUH�WKH�DJHQW��PDQDJHUV��
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PD\�KDYH�LQFHQWLYHV�WR�DFW�LQ�ZD\V�WKDW�DUH�QRW�LQ�WKH�EHVW�LQWHUHVWV�RI�WKH�SULQFLSDO�
�RZQHU�LQYHVWRU���0DQ\�FROODERUDWLYH�SURMHFWV�KDYH�PXOWLSOH�IXQGLQJ�VRXUFHV�DQG�UDUHO\�GR�
SURMHFWV�UHO\�DOPRVW�VROHO\�RQ�D�VLQJOH�µLQYHVWRU¶��6RPH��VXFK�DV�*%,)��DUH�IXQGHG�E\�QDWLRQDO�
VXEVFULSWLRQV�DQG�FRQWULEXWLRQV�EDVHG�RQ�*URVV�'RPHVWLF�3URGXFW�IRUPXODV�DQG�WKLV�FDQ�
SURGXFH�FKDOOHQJHV�ZKHUH�D�GRPLQDQW�IXQGHU�PD\�VHHN�WR�H[HUW�JUHDWHU�FRQWURO��,Q�
HVWDEOLVKLQJ�D�JRYHUQDQFH�PRGHO��LW�LV�LPSRUWDQW�WR�XQGHUVWDQG�DQG�PLWLJDWH�DQ\�ULVNV�IURP�
µSULQFLSDO�DJHQW¶�GRPLQDQFH�DQG�VHSDUDWH�WKLV�IURP�µFRQWURO¶�RI�GLUHFWLRQV�RI�WKH�SURMHFW��$�
FRPSOH[�PXOWLSOH�DJHQF\�SURMHFW�PD\�IDFH�FRQIOLFWLQJ�REMHFWLYHV�DPRQJ�VHYHUDO�SULQFLSDOV�
�H�J��WKH�GRPLQDQW�IXQGHU�LVVXH��DQG�DOVR�FRQIOLFWV�DPRQJ�VHYHUDO�DJHQWV��ZKLFK�FDQ�
H[DFHUEDWH�WKH�EDVLF�SULQFLSDO�DJHQW�SUREOHP��

&R0/�REVHUYDWLRQV��7KH�&HQVXV�KDG�WKH�$OIUHG�3��6ORDQ�)RXQGDWLRQ�DV�WKH�OHDG�
µLQYHVWRU¶�WR�DLG�DQG�IDFLOLWDWH�WKH�GHYHORSPHQW�RI�D�PXOWL�LQVWLWXWLRQDO�DQG�FRXQWU\�
FROODERUDWLRQ��$V�WKH�µSULQFLSDO¶�IRU�WKH�GHYHORSPHQW�RI�WKH�&HQVXV��WKH�)RXQGDWLRQ�KDG�
D�NHHQ�LQWHUHVW�LQ�HQVXULQJ�WKDW�QDWLRQDO�DQG�RWKHU�IXQGLQJ�ZDV�DOLJQHG�WR�VXSSRUW�WKH�
JRDOV�RI�WKH�&HQVXV��7KLV�µOHYHUDJH¶�PRGHO�IRU�IXQGLQJ�ZDV�KLJKO\�HIIHFWLYH�LQ�
PRELOL]LQJ�UHVRXUFHV�WR�XQGHUWDNH�UHOHYDQW�VFLHQWLILF�HQGHDYRUV��%XW�HDFK�VRXUFH�RI�
OHYHUDJH�IXQGLQJ�ZDV�DQRWKHU�SULQFLSDO��DFWLQJ�WKURXJK�D�&R0/�SURMHFW�DV�RQH�DJHQW�
DQG�WKURXJK�LWV�RZQ�LQVWLWXWLRQ�V�DV�DQRWKHU�DJHQW��7KXV�LW�ZDV�XQFOHDU�KRZ�GHFLVLRQV�RQ�
WKH�LQYHVWPHQW�IURP�WKH�IDFLOLWDWLRQ�IXQGLQJ�IURP�WKH�)RXQGDWLRQ�ZHUH�OLQNHG�LQWR�
GHFLVLRQV�WKDW�OHYHUDJHG�UHVRXUFHV�WKDW�ZHUH�XVXDOO\�WDNHQ�DW�LQVWLWXWLRQDO�RU�QDWLRQDO�
OHYHOV��
2QFH�WKH�7UXVWHHV�RI�WKH�)RXQGDWLRQ�DJUHHG�WR�LQYHVW�LQ�WKH�&HQVXV��WKHUH�ZDV�
VLJQLILFDQW�DXWRQRP\�JLYHQ�WR�WKH�3URJUDP�'LUHFWRU�WR�VHW�WKH�SDUDPHWHUV�IRU�WKHLU�
VXEVHTXHQW�LQYHVWPHQW�LQ�&HQVXV�UHODWHG�DFWLYLWLHV��7KLV�JDYH�DGPLUDEOH�VSHHG�DQG�
IOH[LELOLW\�LQ�GHFLVLRQ�PDNLQJ�EXW�FDUULHG�WKH�ULVN�WKDW�RWKHUV�ZLWKLQ�WKH�&HQVXV�
JRYHUQDQFH�VWUXFWXUH�PLJKW�EH�DEOH�WR�GRPLQDWH�WKH�3URJUDP�'LUHFWRU�DQG�OHYHUDJH�WKH�
)RXQGDWLRQ¶V�IXQGV�IRU�SXUSRVHV�QRW�FRQVLVWHQW�ZLWK�)RXQGDWLRQ�REMHFWLYHV��
7KH�JRYHUQDQFH�RI�WKH�&HQVXV�DSSHDUHG�WR�HYROYH�ZLWKRXW�D�FOHDU�YLHZ�RI�H[SHFWHG�
UROHV�DQG�UHVSRQVLELOLWLHV��:LWK�WKH�GHOHJDWLRQ�RI�µRZQHUVKLS¶�UHVSRQVLELOLWLHV�WR�WKH�
3URJUDP�'LUHFWRU��KH�EHFDPH�WKH�HIIHFWLYH�([HFXWLYH�*RYHUQRU�RI�WKH�SURMHFW��7KLV�
PHDQW�WKDW�WKHUH�ZDV�LQVXIILFLHQW�LQFHQWLYH�WR�DGGUHVV�DQ\�LVVXHV�VXFK�DV�OHDGHUVKLS�WKDW�
PLJKW�LPSDFW�RQ�WKH�&HQVXV�DQG�WKH�QHHG�IRU�DQ\�FKDQJHV�DV�WKH�SURMHFW�SURJUHVVHG��
7KHUH�ZHUH�ULVNV�WR�WKH�SURMHFW�LQ�WKDW�DQ\�FRPSOH[LWLHV�IURP�WKH�GHPDQGV�RI�RWKHU�
IXQGHUV�DQG�UHVHDUFK�SURYLGHUV�PD\�QRW�EH�DGHTXDWHO\�DGGUHVVHG��&RQFHQWUDWLRQ�RI�ERWK�
RZQHUVKLS�LQWHUHVW�DQG�HIIHFWLYH�JRYHUQDQFH�LQ�D�VLQJOH�LQGLYLGXDO�H[SRVHG�ERWK�WKH�
)RXQGDWLRQ�DQG�&R0/�WR�WKH�ULVN�RI�ORVLQJ�WKDW�SHUVRQ�DQG�KLV�NQRZOHGJH��IRU�D�UDQJH�
RI�UHDVRQV���7KHUH�ZDV�QR�HYLGHQFH�WKDW�WKLV�ULVN�ZDV�HIIHFWLYHO\�PLWLJDWHG��
7KHUH�ZDV�QR�µ*RYHUQLQJ�%RDUG¶�DV�VXFK��7KH�3URJUDP�'LUHFWRU�GURYH�WKH�FRQFHSW�RI�
WKH�&HQVXV��WKURXJK�WKH�)RXQGDWLRQ�DQG�LWV�%RDUG�RI�7UXVWHHV�KDYLQJ�EHHQ�FRQYLQFHG�RI�
WKH�QHHG�IRU�D�ODUJH�VFDOH�VFLHQWLILF�HQGHDYRU�DQG�WKH�UROH�WKH�)RXQGDWLRQ�FRXOG�SOD\�LQ�
IDFLOLWDWLQJ�FROODERUDWLRQ�DQG�IXQGLQJ��7KH�KLVWRU\�RI�WKH�GHYHORSPHQW�RI�WKH�&HQVXV�LQ�
LWV�LQLWLDO�SKDVHV�KDV�EHHQ�GRFXPHQWHG�LQ�D�QXPEHU�RI�SXEOLFDWLRQV��VHH�$SSHQGL[����
DQG�LQ�WKH�LQWHUQDO�GRFXPHQWV�RI�WKH�&HQVXV��7KHUH�DSSHDUV�WR�KDYH�EHHQ�QR�H[SOLFLW�
GLVFXVVLRQ�RQ�WKH�PRVW�HIIHFWLYH�IRUP�RI�JRYHUQDQFH�EXW�WKLV�LV�XQGHUVWDQGDEOH�DV�WKHUH�
ZHUH�IHZ�H[WDQW�H[DPSOHV�RI�HIIHFWLYH�SURMHFW�JRYHUQDQFH�LQ�WKH�����V��+RZHYHU��VRPH�
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PRUH�H[SOLFLW�JXLGDQFH�IRU�JRYHUQDQFH�IURP�WKH�)RXQGDWLRQ¶V�7UXVWHHV�PLJKW�KDYH�EHHQ�
KHOSIXO��
*RYHUQLQJ�ERDUGV�VKRXOG�GULYH�DQG�DSSURYH�WKH�GHYHORSPHQW�RI�LQVWLWXWLRQDO��SURMHFW�LQ�
WKH�FDVH�RI�WKH�&HQVXV��VWUDWHJLHV�WKDW�DOLJQ�ZLWK�WKH�H[SHFWDWLRQV�RI�WKH�µRZQHUV¶��7KH�
&HQVXV�KDG�LWV�JRDOV�WR�HOXFLGDWH�WKH�NQRZQ��GLVFRYHU�WKH�XQNQRZQ�DQG�H[SORUH�WKH�
VFRSH�RI�WKH�XQNQRZDEOH�ZLWK�UHVSHFW�WR�OLIH�LQ�WKH�RFHDQV��7KHVH�JRDOV�H[FLWHG�PDQ\�LQ�
WKH�PDULQH�VFLHQFH�FRPPXQLW\�DQG�LWV�VXFFHVV�LV�ZHOO�GRFXPHQWHG��7KLV�VXFFHVV�FDPH�
IURP�WKH�FRPPLWPHQW�RI�PDQ\�UHVHDUFKHUV�DQG�WKHLU�FRXQWULHV�DQG�LQVWLWXWLRQV�WR�
DGGUHVV�WKHVH�JRDOV��7KH�GLYHUVLW\�RI�YLHZV�DV�WR�WKH�LQFHQWLYHV�WR�EHFRPH�LQYROYHG�LQ�
WKH�&HQVXV�VXJJHVWHG�D�GLVMXQFW�EHWZHHQ�WKH�JRDOV�GULYHQ�E\�D�µWRS�GRZQ¶�YLVLRQ�DQG�
WKH�GHVLUH�RI�PRVW�VFLHQWLVWV�WR�HQKDQFH�WKHLU�RZQ�UHVHDUFK�WKURXJK�D�µERWWRP�XS¶�
DSSURDFK��
7KH�&HQVXV�EXLOW�D�PHFKDQLVP�IRU�DGYLFH�RQ�GLUHFWLRQV�WKURXJK�WKH�HVWDEOLVKPHQW�RI�D�
6FLHQWLILF�6WHHULQJ�&RPPLWWHH��66&��ZLWK�WKH�&KDLU�EHLQJ�WKH�HIIHFWLYH�5HVHDUFK�
/HDGHU�IRU�WKH�SURMHFW��7KH�66&�VHHPHG�WR�H[SDQG�ZLWKRXW�FOHDU�GRFXPHQWDWLRQ�RQ�
UROHV�DQG�UHVSRQVLELOLWLHV�DQG�KRZ�WKH�UHODWLRQVKLS�ZLWK�WKH�µRZQHU¶��WKURXJK�WKH�
JRYHUQDQFH�UROH�RI�WKH�3URJUDP�'LUHFWRU��ZRXOG�ZRUN��6KRXOG�WKHUH�KDYH�EHHQ�LVVXHV�RI�
OHDGHUVKLS��VHH�/HDGHUVKLS�VHFWLRQ��RU�GLUHFWLRQ��WKHUH�ZHUH�QR�FOHDU�SDWKZD\V�IRU�
UHVROXWLRQ�RU�GLUHFW�OLQNV�IURP�WKH�66&�WR�WKH�)RXQGDWLRQ�%RDUG��
7KH�66&�WRRN�WKH�UROH�RI�WUDQVODWLQJ�WKH�JRDOV�RI�WKH�&HQVXV�LQWR�D�VWUDWHJ\�IRU�GHOLYHU\��
3DUWLFLSDQWV�IURP�VHYHUDO�SDUWV�RI�WKH�&HQVXV�FRPPHQWHG�WKDW�WKHUH�ZDV�QR�HIIHFWLYH�
VWUDWHJ\�DQG�DOLJQPHQW�RI�UHVRXUFHV�LQ�WKH�HDUO\�VWDJHV�RI�WKH�&HQVXV��3HRSOH�RXWVLGH�RI�
WKH�66&�ZHUH�RIWHQ�XQVXUH�MXVW�KRZ�VRPH�VXEVHTXHQW�SURMHFW�DUHDV�ZHUH�FKRVHQ��7KH�
66&�EHFDPH�WKH�GHYHORSHU�RI�SRWHQWLDO�LGHDV�IRU�SURMHFWV�DQG�RWKHU�DFWLYLWLHV�DV�ZHOO�DV�
DFWLQJ�DV�D�UHYLHZHU�IRU�SURSRVDOV�SULRU�WR�WKHLU�VXEPLVVLRQ�WR�WKH�3URJUDP�'LUHFWRU��
7KH�66&�ZDV�QRW�DFWLQJ�LQ�D�WUXH�JRYHUQDQFH�VHQVH�DV�WKH�NH\�GHFLVLRQV�ZHUH�ODUJHO\�LQ�
WKH�KDQGV�RI�WKH�3URJUDP�'LUHFWRU��ZKR�DOVR�µFRQWUROOHG¶�VLJQLILFDQW�IXQGV��$V�WKH�
HIIHFWLYH�([HFXWLYH�*RYHUQRU�RI�WKH�&HQVXV�KH�ZRXOG�VHHN�H[WHUQDO�DGYLFH�WR�YDOLGDWH�
WKH�66&�PHGLDWHG�SURSRVDOV�DV�WUDQVPLWWHG�YLD�WKH�6HFUHWDULDW��VHH�0DQDJHPHQW�
VHFWLRQ���
& ��� � � � � � � � � �& � � �
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*RYHUQRUV�RI�HQWHUSULVHV�DQG�RWKHU�LQLWLDWLYHV�H[SHFW�WR�KDYH�DFFHVV�WR�VXIILFLHQW�LQIRUPDWLRQ�
WR�TXHVWLRQ�PDQDJHPHQW�RQ�DOLJQPHQW�WR�VWUDWHJLHV��&RPSOH[�HQGHDYRUV�VXFK�DV�ZLWK�PDQ\�
VFLHQFH�LQLWLDWLYHV�PHDQ�WKDW�JRYHUQRUV�IDFH�FKDOOHQJHV�LQ�DVVHVVLQJ�SURSRVDOV�IURP�
PDQDJHPHQW�DQG�OHDGHUV�ZKHUH�WKHUH�DUH�KLJK�GHJUHHV�RI�WHFKQLFDO�DQG�LQWHOOHFWXDO�ULVN��$V�
JHRJUDSKLF��GLVFLSOLQDU\�DQG�FXOWXUDO�GLYHUVLW\�H[SDQGV��JRYHUQDQFH�EHFRPHV�LQFUHDVLQJO\�
FRPSOH[��6WUDWHJLHV�DUH�QHHGHG�WKDW�HQVXUH�JRYHUQRUV�GR�UHFHLYH�LQGHSHQGHQW�DQG�FRPSHWHQW�
DGYLFH�EHIRUH�PDNLQJ�NH\�GHFLVLRQV��
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&R0/�REVHUYDWLRQV��)RU�FRPSOH[�LQLWLDWLYHV�VXFK�DV�WKH�&HQVXV��ZLWK�LWV�GLVWULEXWHG�
JOREDO�DQG�OHYHUDJH�IXQGLQJ�DSSURDFK��WKHUH�DUH�ULVNV�WKDW�VRPH�SURMHFWV�ZLWKLQ�WKH�
&HQVXV�XPEUHOOD�FRXOG�KDYH�XQGHUWDNHQ�ZRUN�FRXQWHU�WR�DJUHHG�JRDOV�DQG�VWUDWHJLHV��
7KHUH�ZHUH�YLHZV�WKDW�WKH�&HQVXV�KDG�HIIHFWLYH�DQG�LQVSLUDWLRQDO�µWRS�GRZQ¶�JRDOV�DQG�
D�VWURQJ�HPSKDVLV�RQ�µERWWRP�XS¶�SURMHFW�GHYHORSPHQW�DQG�SDUWLFLSDWLRQ�EXW�ODFNHG�DQ�
HIIHFWLYH�VWUDWHJLF�SODQ�WR�HQVXUH�DOLJQPHQW�RI�FDSDELOLW\��UHVRXUFLQJ�DQG�SHUIRUPDQFH�
PRQLWRULQJ�DW�OHDVW�LQ�LWV�IRUPDWLYH�VWDJHV��
$V�RXWOLQHG�DERYH��WKH�66&�KDG�D�UROH�LQ�SURGXFLQJ�LQIRUPHG�UHFRPPHQGDWLRQV�WR�WKH�
3URJUDP�'LUHFWRU�DQG�HQVXULQJ�SURSRVDOV�PHW�WKH�H[SHFWDWLRQV�RI�WKH�RZQHUV¶�
UHSUHVHQWDWLYH��$JDLQ�WKH�66&�ZDV�QRW�UHDOO\�DFWLQJ�LQ�D�JRYHUQDQFH�UROH�EXW�DV�DQ�
DGYLVRU\�ERDUG�ZLWK�WKH�NH\�GHFLVLRQV�EHLQJ�PDGH�E\�WKH�3URJUDP�'LUHFWRU��ZKR��LQ�
WXUQ��RIWHQ�VRXJKW�LQGHSHQGHQW�DGYLFH��,Q�WKH�ODWWHU�\HDUV�RI�WKH�&HQVXV��GHFLVLRQ�
PDNLQJ�SURFHVVHV�ZHUH�HQKDQFHG�WKURXJK�KDYLQJ�DOO�VWDII�RI�WKH�)RXQGDWLRQ�UHYLHZ�DOO�
IXQGLQJ�SURSRVDOV�SULRU�WR�WKHLU�UHFRPPHQGDWLRQ�WR�WKH�7UXVWHHV��
& �d �^^�� � � � � � � � � � �
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*RYHUQDQFH�PRGHOV�DUH�GLYHUVH�DQG�VRPH�LQLWLDWLYHV�KDYH�JRYHUQDQFH�EDVHG�RQ�UHSUHVHQWDWLRQ�
DW�QDWLRQDO�OHYHOV��*%,)��RU�LQVWLWXWLRQV��(',7��RU�D�PL[WXUH�RI�LQVWLWXWLRQV�DQG�IXQGHUV�
�(2/���5HSUHVHQWDWLYH�JRYHUQDQFH�FDQ�SURYLGH�VWURQJ�NQRZOHGJH�RI�LQVWLWXWLRQDO�
FRQWULEXWLRQV�EXW�PD\�QRW�KDYH�WKH�EUHDGWK�RI�GLVFLSOLQDU\�RU�RWKHU�VNLOOV�WKDW�HQKDQFH�WKH�
LQIRUPDWLRQ�DYDLODEOH�WR�JRYHUQRUV��DQG�PD\�ODFN�HQRXJK�LQGHSHQGHQFH�WR�PLWLJDWH�RQH�RU�
PRUH�SULQFLSDO�DJHQW�ULVNV��$Q�DOWHUQDWLYH�DSSURDFK�LV�WR�KDYH�JRYHUQRUV�DSSRLQWHG�ZKR�EULQJ�
D�EDODQFHG�PL[�RI�VSHFLILF�VNLOOV�WR�WKH�%RDUG�VXFK�DV�UHOHYDQW�WHFKQLFDO�VNLOOV��EXVLQHVV�
EDFNJURXQG��OHJDO�DQG�ILQDQFLDO�NQRZOHGJH��6RPH�VFLHQFH�SURMHFWV�GR�KDYH�D�VNLOOV�DQG�
H[SHULHQFH�UHTXLUHPHQW�IRU�JRYHUQDQFH��H�J��/LIH:DWFK��6SHFLHV�������

&R0/�2EVHUYDWLRQV��7KH�&HQVXV�GLG�QRW�KDYH�D�IRUPDO�JRYHUQDQFH�VWUXFWXUH�VR�WKHUH�
ZDV�QR�HYLGHQFH�RI�GLVFXVVLRQ�RQ�JRYHUQDQFH�PRGHOV�DW�LWV�LQFHSWLRQ��+RZHYHU��WKH�
H[SHULHQFH�RI�WKH�&HQVXV�GRHV�VXSSRUW�WKH�QHHG�IRU�HDUO\�FRQVLGHUDWLRQ�RI�SUHIHUUHG�
DSSURDFKHV��7KH�66&�EXLOW�D�PHPEHUVKLS�WKDW�UHIOHFWHG�JHRJUDSKLF�VSUHDG�DQG�EURXJKW�
WRJHWKHU�DQ�LPSUHVVLYH�UDQJH�RI�H[SHULHQFHV�LQ�ERWK�UHVHDUFK�DQG�NH\�VWDNHKROGHU�
FRPPXQLWLHV��,W�DSSHDUHG�WR�EH�DQ�DG�KRF�SURFHVV�DQG�WKHUH�ZHUH�QR�H[SHFWDWLRQV�IRU�
DQ\�WHUP�OLPLWDWLRQV�RU�VXFFHVVLRQ��7KLV�OLPLWHG�WKH�GHYHORSPHQW�RI�QHZ�OHDGHUVKLS�WKDW�
PLJKW�WDNH�WKH�&HQVXV�FRPPXQLW\�LQWR�IXWXUH�FROODERUDWLRQV��
& �� � � � � � � � � � �� �
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,W�LV�LPSRUWDQW�WKDW�DQ\�JRYHUQDQFH�VWUXFWXUH�PDQDJH�ERWK�SHUFHLYHG�DQG�UHDO�FRQIOLFWV�RI�
LQWHUHVW��3URFHVVHV�WR�PDQDJH�DQ\�FRQIOLFWV�VKRXOG�EH�UREXVW�DQG�WUDQVSDUHQW��5HSUHVHQWDWLYH�
JRYHUQDQFH�SURYLGHV�VRPH�SDUWLFXODU�FKDOOHQJHV�DQG�JRYHUQRUV�VKRXOG�QRW�WDNH�SDUW�LQ�DQ\�
GHFLVLRQV�LPSDFWLQJ�RQ�WKHLU�LQVWLWXWLRQV��

&R0/�2EVHUYDWLRQV��7KH�66&�ZDV�QRW�D�IRUPDO�JRYHUQLQJ�ERDUG�VR�LW�GLG�QRW�KDYH�
ZHOO�GRFXPHQWHG�SURFHGXUHV�IRU�PDQDJLQJ�DQ\�FRQIOLFWV�RI�LQWHUHVW��,Q�LWV�ODWWHU�\HDUV�
WKH�66&�GHYHORSHG�EHWWHU�V\VWHPV�IRU�UHFRUGLQJ�DQ\�SRWHQWLDO�FRQIOLFWV�DQG�
SURPXOJDWLQJ�GHFLVLRQV�DQG�PRQLWRULQJ�SURJUHVV��8OWLPDWHO\��WKH�66&�SURYLGHG�
UHFRPPHQGDWLRQV�WR�WKH�3URJUDP�'LUHFWRU�ZKR�DFWHG�DV�WKH�HIIHFWLYH�*RYHUQRU�RI�WKH�
&HQVXV��1HYHUWKHOHVV��WKH�66&�KDG�D�SRZHUIXO�LQIOXHQFH�RQ�LQVWLWXWLRQDO�DQG�SHUVRQDO�
LQYROYHPHQW�LQ�&HQVXV�DFWLYLWLHV��:LWKRXW�D�IRUPDO�DQG�RSHQ�FDOO�IRU�SURSRVDOV��WKH�66&�
ZHUH�DFWLYH�LQ�GHYHORSLQJ�FRQFHSWV�DQG�WKHPHV�DQG�LQYLWLQJ�SURSRVDOV��7KLV�KDG�WKH�
SRWHQWLDO�WR�RSHQ�WKH�66&�WR�FKDUJHV�RI�IDYRULWLVP�EXW�WKHUH�LV�OLWWOH�HYLGHQFH�WKDW�WKLV�
ZDV�D�PDMRU�LVVXH��
& �d � � � �� � � � � � � � � �
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*RYHUQLQJ�ERDUGV�RI�DQ\�RUJDQL]DWLRQ�RU�RWKHU�LQLWLDWLYH�VKRXOG�KDYH�ZHOO�GRFXPHQWHG�
SURFHGXUHV�FODULI\LQJ�UROHV�DQG�UHVSRQVLELOLWLHV�VR�HQVXULQJ�WKDW�ERDUG�DQG�PDQDJHPHQW�
IXQFWLRQV�DUH�FOHDU��$SSHQGL[���WDEXODWHV�VRPH�RI�WKH�NH\�IXQFWLRQV�IRU�JRYHUQDQFH��

&R0/�REVHUYDWLRQV��$V�SUHYLRXVO\�QRWHG��WKH�JRYHUQDQFH�PRGHO�IRU�WKH�&HQVXV�ZDV�
XQFOHDU�DQG�PL[HG�IXQFWLRQV�DFURVV�VHYHUDO�OD\HUV�RI�WKH�RUJDQL]DWLRQ��,Q�FRQVLGHULQJ�
H[SHFWHG�JRYHUQDQFH�IXQFWLRQV�ZH�QRWH�WKH�IROORZLQJ��

x� $SSURYH�VWUDWHJ\��7KHUH�ZHUH�FOHDU�JRDOV�VHW�E\�WKH�)RXQGDWLRQ�DV�µRZQHU¶�EXW�D�
FRPSUHKHQVLYH�VWUDWHJ\�WR�DFKLHYH�WKRVH�JRDOV�DQG�WHVW�SURJUHVV�DQG�
SHUIRUPDQFH�ZDV�VORZ�WR�GHYHORS��,W�ZDV�RQO\�LQ�ODWHU�\HDUV�WKDW�D�PRUH�
IRUPDOL]HG�SURFHVV�IRU�VWUDWHJLF�SODQQLQJ�HPHUJHG�WKURXJK�WKH�66&�ZLWK�OLQNV�
YLD�WKH�3URMHFW�'LUHFWRU�WR�WKH�)RXQGDWLRQ��

x� $SSURYH�SODQV��7KH�6HFUHWDULDW�ZDV�WKH�HIIHFWLYH�µPDQDJHU¶�RI�WKH�&HQVXV�DW�
OHDVW�LQ�WHUPV�RI�OLQNV�IURP�WKH�3URMHFWV�WR�WKH�66&�WKHQ�WR�WKH�3URJUDP�'LUHFWRU��
6WDII�FRPSLOHG�ZRUNSODQV�WKDW�ZHUH�GLVFXVVHG�LQ�WKH�66&�DQG�SURJUHVV�DQG�
DFKLHYHPHQWV�ZHUH�ZHOO�GRFXPHQWHG��7KHLU�IRFXV�DSSHDUHG�WR�EH�WRZDUGV�
VXSSRUWLQJ�WKH�66&�DQG�3URJUDP�'LUHFWRU�ZLWK�OLPLWHG�IHHGEDFN�WR�WKH�3URMHFW�
SDUWLFLSDQWV��

x� $OORFDWH�UHVRXUFHV��7KH�66&�DQG�6HFUHWDULDW�GLG�QRW�KDYH�IXOO�JRYHUQDQFH�DQG�
PDQDJHPHQW�UHVSRQVLELOLWLHV�LQ�WKDW�UHVRXUFLQJ�GHFLVLRQV�DQG�ILQDQFLDO�
PDQDJHPHQW�ZHUH�WKH�UHVSRQVLELOLW\�RI�WKH�)RXQGDWLRQ�DV�µRZQHU¶��7KH�
6HFUHWDULDW�GLG�QRW�KDYH�WKH�IXOO�VXLWH�RI�LQIRUPDWLRQ�WR�IXOO\�LQIRUP�WKH�66&�RI�
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WKH�QHHG�WR�DOORFDWH�RU�UHGLUHFW�UHVRXUFHV�WR�DFKLHYH�WKH�ZRUNSODQV��7KH�3URJUDP�
'LUHFWRU�KDG�D�ODUJH�GHJUHH�RI�DXWRQRP\�WR�LQIOXHQFH�IXQGLQJ��ZKLOH�WKH�
OHYHUDJHG�IXQGLQJ�IURP�LQVWLWXWLRQV��HWF��ZDV�LQGHSHQGHQW�DQG�QRW�DEOH�WR�EH�
GLUHFWO\�LQIOXHQFHG�E\�&HQVXV�SURFHVVHV��

x� $VVHVV�DQG�PDQDJH�ULVNV��7KH�)RXQGDWLRQ�WRRN�D�VLJQLILFDQW�ULVN�LQ�LQYHVWLQJ�D�
VXEVWDQWLDO�VXP�WR�EULQJ�WRJHWKHU�DQ�H[WHQVLYH�QHWZRUN�RI�VFLHQWLVWV�DQG�
LQVWLWXWLRQV�WR�DGGUHVV�VRPH�YHU\�FKDOOHQJLQJ�JRDOV��7KH�7UXVWHHV�JDYH�
VLJQLILFDQW�ODWLWXGH�WR�WKH�3URJUDP�'LUHFWRU�DQG�&HQVXV�OHDGHUVKLS�EXW�WKHUH�LV�
OLWWOH�HYLGHQFH�RI�IRUPDO�ULVN�DVVHVVPHQW��2QO\�PRUH�UHFHQWO\�GLG�WKH�66&�
XQGHUWDNH�D�ULVN�DVVHVVPHQW�H[HUFLVH�WKDW�IRFXVHG�SDUWLFXODUO\�RQ�WKH�WDUJHWV�WR�
PHHW�WKH������FRPSOHWLRQ�RI�WKH�&HQVXV��

x� 0HDVXUH�SHUIRUPDQFH��7KH�6HFUHWDULDW�SHUIRUPHG�DGPLUDEO\�LQ�FDMROLQJ�UHSRUWV�
RI�SURJUHVV�RQ�ZRUNSODQV��QHZ�DQG�UHYLVHG�SURSRVDOV��HWF��DQG�WKHVH�UHSRUWV�
ZHUH�YHU\�XVHIXO�WR�WKH�66&�LQ�JDLQLQJ�D�SLFWXUH�RI�RYHUDOO�SHUIRUPDQFH��
+RZHYHU��WKLV�ZDV�QRW�OLQNHG�WR�ILQDQFLDO�PRQLWRULQJ�DQG�UHSRUWLQJ��7KH�
)RXQGDWLRQ�FRQGXFWHG�WKDW�IXQFWLRQ�DOEHLW�ZLWK�GLIILFXOWLHV�LQ�JDLQLQJ�DFFXUDWH�
ILQDQFLDO�LQIRUPDWLRQ�IURP�WKH�FRQWUDFWLQJ�LQVWLWXWLRQV�JLYHQ�WKH�YDJDULHV�RI�
GLIIHUHQW�DFFRXQWLQJ�SURFHVVHV��7KLV�LV�RQH�RI�WKH�FKDOOHQJHV�RI�RSHUDWLQJ�D�
JOREDO�SURJUDP��

x� $SSRLQW�DQG�DVVHVV�OHDGHUVKLS��/HDGHUVKLS�RI�WKH�&HQVXV�HYROYHG��VHH�
/HDGHUVKLS�VHFWLRQ��DQG�WKH�GHFLVLRQ�RI�WKH�)RXQGDWLRQ�WR�LQYHVW�YHVWHG�SURJUDP�
GLUHFWLRQ�WR�-HVVH�$XVXEHO�DQG�UHVHDUFK�OHDGHUVKLS�WR�'U�)UHG�*UDVVOH��7KHUH�
ZDV�QR�IRUPDO�SURFHVV�E\�DQ\�JRYHUQDQFH�JURXS�WR�DSSRLQW�WKH�OHDGHUV�QRU�LV�
WKHUH�HYLGHQFH�RI�DQ\�SHUIRUPDQFH�UHYLHZV��6XFK�LQIRUPDOLW\�JDYH�PDQ\�
DGYDQWDJHV�LQ�WKH�IRUPDWLYH�VWDJH�RI�WKH�&HQVXV�EXW�KDPVWUXQJ�WKH�66&�DQG�WKH�
ZLGHU�&HQVXV�OHDGHUVKLS�LQ�DGGUHVVLQJ�LVVXHV�DV�WKH�&HQVXV�H[SDQGHG�LQ�VL]H�DQG�
FRPSOH[LW\��

& �d �� � � � � � � � � � � � �
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7KH�&HQVXV�GHYHORSHG�DW�D�WLPH�EHIRUH�WKHUH�ZDV�PRUH�H[WHQVLYH�GLVFXVVLRQ�RQ�H[SHFWDWLRQV�
IRU�HIIHFWLYH�JRYHUQDQFH��6\VWHPV��SURFHVVHV�DQG�OHDGHUVKLS�HYROYHG�LQWR�D�VWUXFWXUH�WKDW�
GHOLYHUHG�D�VXEVWDQWLDO�ERG\�RI�QHZ�NQRZOHGJH�DQG�EXLOW�QHZ�FROODERUDWLRQV�DQG�FDSDELOLW\��
,Q�SUDFWLFH��WKH�ULVNV�WKDW�ZHUH�QRW�ZHOO�LGHQWLILHG�RU�HIIHFWLYHO\�PLWLJDWHG�E\�WKH�JRYHUQDQFH�
DUUDQJHPHQWV�GLG�QRW�HYHQWXDWH�LQ�D�PDMRU�ZD\��VR�WKDW�DQ\�GHILFLHQFLHV�LQ�WKH�JRYHUQDQFH�
VWUXFWXUH�KDG�QR�PDMRU�LPSDFW�RQ�HLWKHU�WKH�SURJUDP�RU�RQ�WKH�)RXQGDWLRQ��
,Q�UHYLHZLQJ�WKH�H[SHULHQFHV�RI�JRYHUQDQFH�RI�WKH�&HQVXV�LQ�UHODWLRQ�WR�RWKHU�VLPLODU�
SURJUDPV��ZH�FRQWHQG�WKHUH�LV�QR�RQH�RSWLPDO�PRGHO�IRU�GHVLJQLQJ�JRYHUQLQJ�VWUXFWXUHV��EXW�
ZH�QRWH�WKH�IROORZLQJ�LVVXHV��
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x� $�µFRUQHUVWRQH¶�LQYHVWRU��WKH�)RXQGDWLRQ��ZDV�FULWLFDO�DQG�WKHLU�ZLOOLQJQHVV�WR�FRPPLW�D�
VXEVWDQWLDO�VXP�IRU�D�GHFDGH�XQGHUSLQQHG�WKH�GHYHORSPHQW�RI�WKH�&HQVXV�FRPPXQLW\��

x� 7KH�µFRUQHUVWRQH¶�LQYHVWRU�HVWDEOLVKHV�JRDOV�DQG�H[SHFWDWLRQV�DQG�WKHVH�VKRXOG�LQFOXGH�
SUHIHUUHG�JRYHUQDQFH�PRGHOV�DQG�UHSRUWLQJ�SURFHVVHV��

x� 7KH�VXEVWDQWLDO�GHJUHH�RI�DXWRQRP\�DQG�WUXVW�JLYHQ�WR�WKH�3URJUDP�'LUHFWRU�E\�WKH�
7UXVWHHV�RI�WKH�)RXQGDWLRQ�HQDEOHG�WKH�&HQVXV�WR�PDNH�UDSLG�GHFLVLRQV�DERXW�HDUO\�
LQYHVWPHQWV��

x� $�FOHDU�VWUDWHJLF�SODQ�VKRXOG�EH�GHYHORSHG�HDUO\�LQ�SURMHFW�SODQQLQJ�WR�HQVXUH�WKH�JRDOV�
VHW�E\�WKH�µRZQHU¶�FDQ�EH�PHW��7KLV�SODQ�VKRXOG�EH�UHJXODUO\�UHYLHZHG�ZLWK�LQSXW�IURP�
DOO�OHYHOV�RI�WKH�SURMHFW��

x� 7KHUH�QHHGV�WR�EH�FODULW\�RQ�WKH�UHVSHFWLYH�UROHV�ZLWKLQ�JRYHUQDQFH�JURXSV�LQFOXGLQJ�
GHFLVLRQV�RQ�UHSUHVHQWDWLYH��VNLOOV�EDVHG�RU�PL[HG�PHPEHUVKLSV��

x� 5LVN�DVVHVVPHQW�DQG�PDQDJHPHQW�LV�DQ�LPSRUWDQW�SDUW�RI�SURMHFW�GLUHFWLRQ�DQG�QHHGV�WR�
EH�H[SOLFLW��

x� /HDGHUVKLS�VKRXOG�EH�UHJXODUO\�DVVHVVHG�DQG�UHYLHZHG�WR�HQVXUH�QHZ�OHDGHUV�DUH�
GHYHORSHG�WR�VXSSRUW�RQJRLQJ�DFWLYLWLHV��
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7KH�&HQVXV�ZDV�D�SLRQHHU�LQ�WKH�GHYHORSPHQW�RI�D�ODUJH
ELRORJLFDO�DQG�HFRORJLFDO�VFLHQFHV�
DOOLHG�LQLWLDWLYHV�WKDW�HYROYHG�LWV�PDQDJHPHQW�VWUXFWXUHV�VXFK�
KDG�D�QXPEHU�RI�FRPSRQHQWV�DQG�GLYHUVH�PHPEHUVKLSV��

)LJXUH�
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7KH�&HQVXV�ZDV�D�SLRQHHU�LQ�WKH�GHYHORSPHQW�RI�D�ODUJH
ELRORJLFDO�DQG�HFRORJLFDO�VFLHQFHV�
DOOLHG�LQLWLDWLYHV�WKDW�HYROYHG�LWV�PDQDJHPHQW�VWUXFWXUHV�VXFK�
KDG�D�QXPEHU�RI�FRPSRQHQWV�DQG�GLYHUVH�PHPEHUVKLSV��

)LJXUH���&RPSRQHQWV�RI�WKH�&HQVXV�DW�LWV������FRQFOXVLRQ�

> � � � �
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7KH�&HQVXV�ZDV�D�SLRQHHU�LQ�WKH�GHYHORSPHQW�RI�D�ODUJH
ELRORJLFDO�DQG�HFRORJLFDO�VFLHQFHV�
DOOLHG�LQLWLDWLYHV�WKDW�HYROYHG�LWV�PDQDJHPHQW�VWUXFWXUHV�VXFK�
KDG�D�QXPEHU�RI�FRPSRQHQWV�DQG�GLYHUVH�PHPEHUVKLSV��

HQWV�RI�WKH�&HQVXV�DW�LWV������FRQFOXVLRQ�

> � � � � �
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7KH�&HQVXV�ZDV�D�SLRQHHU�LQ�WKH�GHYHORSPHQW�RI�D�ODUJH
ELRORJLFDO�DQG�HFRORJLFDO�VFLHQFHV��,W�ZDV�D�XQLTXH�DVVHPEODJH�RI�D�IDPLO\�RI�SURMHFWV�DQG�
DOOLHG�LQLWLDWLYHV�WKDW�HYROYHG�LWV�PDQDJHPHQW�VWUXFWXUHV�VXFK�
KDG�D�QXPEHU�RI�FRPSRQHQWV�DQG�GLYHUVH�PHPEHUVKLSV��

HQWV�RI�WKH�&HQVXV�DW�LWV������FRQFOXVLRQ�

� �

7KH�&HQVXV�ZDV�D�SLRQHHU�LQ�WKH�GHYHORSPHQW�RI�D�ODUJH
,W�ZDV�D�XQLTXH�DVVHPEODJH�RI�D�IDPLO\�RI�SURMHFWV�DQG�

DOOLHG�LQLWLDWLYHV�WKDW�HYROYHG�LWV�PDQDJHPHQW�VWUXFWXUHV�VXFK�
KDG�D�QXPEHU�RI�FRPSRQHQWV�DQG�GLYHUVH�PHPEHUVKLSV��

HQWV�RI�WKH�&HQVXV�DW�LWV������FRQFOXVLRQ�

�

7KH�&HQVXV�ZDV�D�SLRQHHU�LQ�WKH�GHYHORSPHQW�RI�D�ODUJH�VFDOH�FROODERUDWLYH�SURMHFW�LQ�WKH�
,W�ZDV�D�XQLTXH�DVVHPEODJH�RI�D�IDPLO\�RI�SURMHFWV�DQG�

DOOLHG�LQLWLDWLYHV�WKDW�HYROYHG�LWV�PDQDJHPHQW�VWUXFWXUHV�VXFK�WKDW�
KDG�D�QXPEHU�RI�FRPSRQHQWV�DQG�GLYHUVH�PHPEHUVKLSV��)LJXUH��

HQWV�RI�WKH�&HQVXV�DW�LWV������FRQFOXVLRQ��

�

VFDOH�FROODERUDWLYH�SURMHFW�LQ�WKH�
,W�ZDV�D�XQLTXH�DVVHPEODJH�RI�D�IDPLO\�RI�SURMHFWV�DQG�

WKDW�E\�WKH�HQG�RI�WKH�GHFDGH�LW�
)LJXUH�����

� > �Z

VFDOH�FROODERUDWLYH�SURMHFW�LQ�WKH�
,W�ZDV�D�XQLTXH�DVVHPEODJH�RI�D�IDPLO\�RI�SURMHFWV�DQG�

E\�WKH�HQG�RI�WKH�GHFDGH�LW�

�

> �Z �

VFDOH�FROODERUDWLYH�SURMHFW�LQ�WKH�
,W�ZDV�D�XQLTXH�DVVHPEODJH�RI�D�IDPLO\�RI�SURMHFWV�DQG�

E\�WKH�HQG�RI�WKH�GHFDGH�LW�



d �� � �D �> � � � � �

> �Z � � W � �

�

7KH�6FLHQWLILF�6WHHULQJ�&RPPLWWHH��66&��ZDV�WKH�RYHUDUFKLQJ�ERG\�JXLGLQJ�GLUHFWLRQV��EXW��
DV�KDV�EHHQ�GLVFXVVHG�XQGHU�*RYHUQDQFH��LW�GLG�QRW�KDYH�IXOO�JRYHUQDQFH�UHVSRQVLELOLWLHV��
,QVWHDG�LW�DFWHG�SULPDULO\�DV�DQ�DGYLVRU\�ERG\�GHYHORSLQJ�DQG�UHYLHZLQJ�SURMHFWV��3URMHFWV�
ZHUH�WKH�FRUH�RI�WKH�&HQVXV��$UHDV�IRU�UHVHDUFK�ZHUH�SURSRVHG�DQG�GHEDWHG�ZLWKLQ�WKH�66&�
DQG�VRPH�SLORW�SURMHFWV�ZHUH�VXSSRUWHG�LQ�WKH�IRUPDWLYH�VWDJHV�RI�WKH�SURJUDP��7KHUH�LV�
HYLGHQFH�RI�FRQVLGHUDEOH�GHEDWH�RQ�GLUHFWLRQV�DQG�RSSRUWXQLWLHV��ZLWK�WKH�XOWLPDWH�GHIHUUDO�WR�
-HVVH�$XVXEHO�IRU�DSSURYDO�WR�GHYHORS�D�IXOO�SURSRVDO�WR�JR�WKURXJK�WKH�)RXQGDWLRQ¶V�UHYLHZ�
SURFHVV��6XFFHVVIXO�SURMHFWV�ZHUH�IXQGHG�IRU�D�ILQLWH�WHUP��XS�WR���\HDUV��WKHQ�D�QHZ�SURSRVDO�
ZDV�VXEPLWWHG�IRU�FRQWLQXDWLRQ��7KHVH�QHZ�SURSRVDOV�WKHQ�UHIOHFWHG�WKH�FKDQJLQJ�HPSKDVLV�RI�
WKH�&HQVXV��(DFK�SURMHFW�KDG�D�VWUXFWXUH�WKDW�HVVHQWLDOO\�PLUURUHG�WKH�RYHUDOO�&HQVXV��ZLWK�
IXQGV�WR�VXSSRUW�WKH�3,V�DQG�D�3URMHFW�&RRUGLQDWRU��PHHWLQJV�RI�SURMHFW�SDUWLFLSDQWV��DQG�
DGGLWLRQDO�6\QWKHVLV�DQG�(GXFDWLRQ�DQG�2XWUHDFK�DFWLYLWLHV��$V�WKH�VFRSH�RI�WKH�&HQVXV�
H[SDQGHG��VR�GLG�WKH�ZRUNORDGV�RQ�WKH�3,V�DQG�3URMHFW�&RRUGLQDWRUV��ZLWK�FRQVLGHUDEOH�VWUHVV�
WRZDUGV�WKH�FRQFOXVLRQ�RI�WKH�&HQVXV�LQ�������
7KH�&HQVXV�HYROYHG�DURXQG�NH\�UHTXLUHPHQWV�WKDW�SURMHFWV�PXVW�DGGUHVV�LVVXHV�WKDW�EHQHILW�
IURP�VKDULQJ�RI�LGHDV�DQG�GDWD�DQG�EH�JOREDO�LQ�VFRSH��1DWLRQDO�DQG�5HJLRQDO�&RPPLWWHHV�
�15,&V��GHYHORSHG�GXULQJ�WKH�OLIH�RI�WKH�&HQVXV�ZLWK�D�PDQGDWH�WR�EXLOG�PRUH�ORFDO�
SDUWQHUVKLSV�WR�XQORFN�GDWD�DQG�UHVRXUFHV��$�6\QWKHVLV�JURXS�HPHUJHG�RQFH�WKH�&HQVXV�
OHDGHUV�UHFRJQL]HG�WKDW�DVVHPEOLQJ�D�QXPEHU�RI�RXWSXWV�WKDW�FXW�DFURVV�SURMHFWV�ZRXOG�
PD[LPL]H�LPSDFWV�IURP�WKH�&HQVXV��$Q�(GXFDWLRQ�DQG�2XWUHDFK�WHDP�DOVR�ZDV�IRUPHG�DQG��
DV�QHZ�WHFKQRORJLHV�IRU�PDSSLQJ�ZHUH�GHYHORSHG��D�WHDP�IRU�0DSSLQJ�DQG�9LVXDOL]DWLRQ�ZDV�
DVVHPEOHG��$�QXPEHU�RI�RWKHU�DUHDV�EHFDPH�DIILOLDWHG�SURMHFWV��DQG�2%,6�ZDV�WKH�NH\�GDWD�
UHSRVLWRU\�EXW�KDG�LWV�RZQ�SDUDOOHO�JRYHUQDQFH�DQG�DGYLVRU\�VWUXFWXUH��
7KH�YDULRXV�FRPSRQHQWV�RI�WKLV�DVVHPEODJH�DSSHDUHG�WR�KDYH�IHZ�GLUHFW�OLQNV�WR�HDFK�RWKHU�LQ�
WHUPV�RI�UHSRUWLQJ��DFFRXQWDELOLW\�DQG�LQIOXHQFH��7KH�FRPPLWPHQW�RI�NH\�SHRSOH�KHOG�WKH�
&HQVXV�WRJHWKHU�EXW�WKLV�ZDV�QRW�ZLWKRXW�LWV�ULVNV��7KHUH�ZDV�QR�FOHDU�GRFXPHQWDWLRQ�RQ�UROHV�
DQG�UHVSRQVLELOLWLHV�DQG�LW�ZDV�RQO\�LQ�ODWHU�\HDUV�WKDW�WKH�66&�GHYHORSHG�D�ULVN�UHJLVWHU��
,QWHUHVWLQJO\�WKH�VWUXFWXUH�RI�WKH�&HQVXV��ZZZ�FRPO�RUJ���)LJXUH����GRHV�QRW�KDYH�OLQHV�RI�
DFFRXQWDELOLW\�DV�ZRXOG�EH�FRPPRQ�LQ�PRVW�RUJDQL]DWLRQDO�VWUXFWXUHV�DQG�WKHUH�LV�QR�SDWKZD\�
VKRZQ�WR�WKH�)RXQGDWLRQ�DQG�RWKHU�QDWLRQDO�DQG�LQWHUQDWLRQDO�IXQGHUV��
� �
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�
)LJXUH���7KH�RUJDQLVDWLRQDO�VWUXFWXUH�RI�WKH�&HQVXV��
�

� � �

0RVW�FROODERUDWLYH�LQWHUQDWLRQDO�VFLHQFH�LQLWLDWLYHV�DUH�FRRUGLQDWHG�DQG�PDQDJHG�E\�VRPH�
IRUP�RI�VHFUHWDULDW�ZKRVH�UROHV�DQG�UHVSRQVLELOLWLHV�YDU\��6HFUHWDULDWV�JHQHUDOO\�VHUYLFH�WKH�
QHHGV�RI�SDUWLFLSDQWV�WKURXJK�VXSSRUWLQJ�VRPH�IRUP�RI�JRYHUQDQFH�DQG�WKURXJK�SURYLGLQJ�
FRPPXQLFDWLRQ�ZLWK�ZLGHU�VWDNHKROGHUV��7KH�ODVW�GHFDGH�KDV�VHHQ�WKH�HPHUJHQFH�RI�D�QXPEHU�
RI�LQLWLDWLYHV�LQ�WKH�ELRORJLFDO�VFLHQFHV�ZLWK�YDULDWLRQV�LQ�WKH�ZD\�VHFUHWDULDWV�IXQFWLRQ��VHH�
H[DPSOHV�IROORZLQJ���
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x� *%,)�KDV�D�VHFUHWDULDW�WKDW�VHUYLFHV�WKH�*RYHUQLQJ�%RDUG��ZKLFK��LQ�WXUQ��LV�PDGH�XS�RI�
YRWLQJ�SDUWLFLSDQWV��DVVRFLDWH�FRXQWU\�SDUWLFLSDQWV�DQG�DVVRFLDWH�LQWHUQDWLRQDO�
RUJDQL]DWLRQ�SDUWLFLSDQWV��7KH�6HFUHWDULDW�KDV�VLJQLILFDQW�UHVSRQVLELOLWLHV�LQ�RXWUHDFK��
FRPPXQLFDWLRQ��VXSSRUW�IRU�LQIRUPDWLFV�LQIUDVWUXFWXUH��GHYHORSPHQW�RI�GDWD�VKDULQJ�
SURFHVVHV�DQG�SURWRFROV��FDSDFLW\�EXLOGLQJ�DQG�ILQDQFLDO�PDQDJHPHQW��,W�GRHV�FRQWUDFWV�
IRU�VHUYLFHV�DQG�UHVHDUFK��DQG�VWDII�SDUWLFLSDWH�LQ�PDQ\�LQWHUQDWLRQDO�VFLHQFH�DQG�SROLF\�
PHHWLQJV��7KH�6HFUHWDULDW�LV�KRVWHG�ZLWKLQ�WKH�8QLYHUVLW\�RI�&RSHQKDJHQ�LQ�'HQPDUN�
EXW�LV�DQ�HQWLUHO\�LQGHSHQGHQW�HQWLW\��

x� ',9(56,7$6�LV�DQ�HQWLW\�XQGHU�WKH�XPEUHOOD�RI�,&68�DQG�KDV�UHVSRQVLELOLW\�IRU�
SURPRWLQJ�WKH�VFLHQFHV�XQGHUSLQQLQJ�ELRGLYHUVLW\�UHVHDUFK�DQG�PDQDJHPHQW��,W�KDV�D�
JRYHUQDQFH�VWUXFWXUH�RYHUVHHQ�E\�D�VFLHQWLILF�FRPPLWWHH�UHSUHVHQWDWLYH�RI�ELRGLYHUVLW\�
VFLHQFH�EXW�QRW�RI�WKH�ILQDQFLHUV�RI�',9(56,7$6��,W�KDV�D�VPDOO�6HFUHWDULDW�ZLWK�D�
FRRUGLQDWLQJ�UROH�DQG�RUJDQL]HV�VFLHQWLILF�FRQIHUHQFHV��ZLWK�PDQ\�DFWLYLWLHV�GHOHJDWHG�
WR�QDWLRQDO�FRPPLWWHHV��

x� &%2/��&RQVRUWLXP�IRU�WKH�%DUFRGH�RI�/LIH��FRRUGLQDWHV�PHPEHU�FRXQWULHV�DQG�
RUJDQL]DWLRQV�LQYROYHG�LQ�EDUFRGLQJ�LQLWLDWLYHV�EXW�GRHV�QRW�XQGHUWDNH�EDUFRGLQJ�SHU�VH��
,W�LV�GLUHFWHG�E\�D�VPDOO�H[HFXWLYH�FRPPLWWHH�ZLWK�RYHUVLJKW�RI�RXWUHDFK�DQG�
FRPPXQLFDWLRQ�LQ�SDUWLFXODU�DQG�RI�VSHFLDOLVW�ZRUNLQJ�JURXSV��,W�KDV�D�VPDOO�VHFUHWDULDW�
SURYLGLQJ�DGPLQLVWUDWLYH�VXSSRUW��

x� ,%2/��,QWHUQDWLRQDO�%DUFRGH�RI�/LIH��LV�D����QDWLRQ�SURMHFW�GLUHFWHG�XQGHU�D�FRPSDQ\�
VWUXFWXUH�DQG�EDVHG�LQ�&DQDGD��,W�KDV�D�ERDUG�RI�GLUHFWRUV�UHSUHVHQWLQJ�IXQGLQJ�DJHQFLHV�
DQG�ZLWK�VRPH�LQGHSHQGHQW�H[SHUWV�DQG�UHFHLYHV�IXUWKHU�DGYLFH�IURP�D�VFLHQFH�DGYLVRU\�
ERDUG��,W�KDV�D�VHFUHWDULDW�KRVWHG�E\�WKH�8QLYHUVLW\�RI�*XHOSK�WKDW�DVVLVWV�ZRUNLQJ�
JURXSV�ZLWK�UHSRUWLQJ�DQG�FRPPXQLFDWLRQV��PDQDJHV�RYHUDOO�ILQDQFHV�DQG�HQVXUHV�
DGKHUHQFH�WR�SROLFLHV�DQG�UHJXODWLRQV��

7KH�)RXQGDWLRQ��DV�WKH�OHDG�LQYHVWRU��KDV�FRQVLGHUDEOH�H[SHULHQFH�LQ�PDQDJLQJ�ODUJH�
VFLHQWLILF�HQGHDYRUV�VXFK�DV�LQ�DVWURQRP\��(DUO\�RQ�LQ�WKH�GHYHORSPHQW�RI�WKH�&HQVXV�LWV�
OHDGHUVKLS�UHFRJQL]HG�WKH�QHHG�IRU�VRPH�IRUP�RI�VHFUHWDULDW�WR�FRRUGLQDWH�DQG�PDQDJH�WKLV�
FRPSOH[�DQG�FKDOOHQJLQJ�HQGHDYRU��,I�WKH�&HQVXV�ZDV�VHHQ�SXUHO\�DV�D�VFLHQWLILF�SURJUDP�
ZLWK�OLPLWHG�VRFLHWDO�REMHFWLYHV��D�VHFUHWDULDW�FRXOG�KDYH�EHHQ�KRVWHG�LQ�D�XQLYHUVLW\�DORQJVLGH�
WKH�NH\�VFLHQFH�OHDGHUV��)RUWXQDWHO\��WKH�)RXQGDWLRQ�UHFRJQL]HG�WKH�QHHG�WR�KDYH�FORVH�
FRQQHFWLRQV�WR�SROLWLFDO�DQG�SROLF\�OHDGHUVKLS�DQG�LQYLWHG�WKH�&RQVRUWLXP�RQ�2FHDQ�5HVHDUFK�
DQG�(GXFDWLRQ��&25(���DV�DQ�RUJDQL]DWLRQ�ZLWK�FRQVLGHUDEOH�H[SHULHQFH�LQ�FRRUGLQDWLQJ�
RFHDQRJUDSKLF�UHVHDUFK��WR�IRUP�DQG�PDQDJH�WKH�6HFUHWDULDW�IRU�WKH�&HQVXV��
7KH�6HFUHWDULDW�ZDV�HVWDEOLVKHG�ZLWKLQ�WKH�RYHUDOO�VWUXFWXUH�RI�&25(��ODWHU�HYROYHG�WR�WKH�
&RQVRUWLXP�IRU�2FHDQ�/HDGHUVKLS��DQG�LWV�IXQFWLRQV�H[SDQGHG�DV�WKH�&HQVXV�JUHZ��ZLWK�
SULPDU\�UHVSRQVLELOLW\�EHLQJ�WR�VXSSRUW�WKH�66&�DQG�EH�WKH�FRQGXLW�IRU�SURSRVDOV�DQG�UHSRUWV�
IURP�3,V��$V�WKH�EUHDGWK�DQG�FRPSOH[LW\�LQFUHDVHG��WKH�&HQVXV�OHDGHUVKLS�UHFRJQL]HG�WKH�
QHHG�IRU�VRPH�VFLHQFH�DGYLFH�WR�EH�HPEHGGHG�ZLWKLQ�WKH�6HFUHWDULDW�VR�WKH�UROH�RI�&KLHI�
6FLHQFH�$GYLVRU�WR�WKH�&HQVXV�ZDV�IXQGHG�DV�D�VWDII�SRVLWLRQ��7KLV�UROH�ZDV�IXUWKHU�H[SDQGHG�
ZLWK�DQ�DGGLWLRQDO�DSSRLQWPHQW�ZLWK�D�VSHFLDO�IRFXV�RQ�WKH�15,&V�DQG�VRPH�SURMHFW�DUHDV��
7KH�6HFUHWDULDW�SOD\HG�D�FULWLFDO�UROH�LQ�EHLQJ�WKH�OLQN�EHWZHHQ�WKH�H[SHFWDWLRQV�RI�WKH�
)RXQGDWLRQ��-HVVH�$XVXEHO�LQ�SDUWLFXODU��DQG�WKH�3,V�RI�WKH�SURMHFWV��7KLV�ZDV�QR�HDV\�WDVN�
DQG�WKH�LQWHUYLHZHHV�FRQWDFWHG�IRU�WKLV�UHYLHZ�DOO�H[SUHVVHG�FRQVLGHUDEOH�DGPLUDWLRQ�IRU�WKH�
ZD\�6HFUHWDULDW�VWDII�KDQGOHG�WKLV�FKDOOHQJH��7KH�6HFUHWDULDW�DEO\�PDQDJHG�WKH�SURFHVV�RI�
HDUO\�UHYLHZ�RI�GUDIW�SURSRVDOV�DQG�IHHGEDFN�DV�JHWWLQJ�GUDIWV�RI�SURSRVDOV�DFFHSWHG�E\�
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$XVXEHO�EHIRUH�WKH\�ZHUH�UHYLHZHG�E\�WKH�)RXQGDWLRQ�ZDV�RIWHQ�VHHQ�DV�WKH�ELJJHVW�KXUGOH�
IRU�3,V�±�µ2QFH�ZH�JRW�RXU�LGHDV�DQG�SURSRVDOV�SDVW�-HVVH�ZH�NQHZ�ZH�KDG�D�JRRG�FKDQFH�RI�
EHLQJ�IXQGHG¶��
7KH�6HFUHWDULDW�GLG�QRW�KDYH�FRPSOHWH�RYHUVLJKW�RI�WKH�ILQDQFLQJ�RI�WKH�&HQVXV��,W�ZDV�
VXSSRUWHG�E\�D�JUDQW�IURP�WKH�)RXQGDWLRQ�WR�SURYLGH�VHUYLFHV�WR�WKH�&HQVXV�FRPPXQLW\�DQG��
WKH�DSDUW�IURP�FRRUGLQDWLQJ�ILQDQFLDO�UHSRUWV�WR�WKH�)RXQGDWLRQ��DOO�FRQWUDFWLQJ�ZLWK�SURMHFWV�
DQG�3,V�ZDV�WKURXJK�WKH�)RXQGDWLRQ��7KLV�SUHYHQWHG�WKH�6HFUHWDULDW�IURP�EHLQJ�DEOH�WR�
PRQLWRU�H[SHQGLWXUH�YHUVXV�3URJUHVV�DQG�UHFRPPHQG�UHPHGLDO�DFWLRQ�ZKHUH�QHFHVVDU\��DQG�
IURP�EHLQJ�DEOH�WR�DGYLVH�RQ��RU�VXSSRUW��DGGLWLRQDO�LQYHVWPHQW�LQ�SURMHFWV��QRWDEO\��WKH�66&�
IDFHG�WKH�VDPH�ODFN�RI�LQIRUPDWLRQ�RQ�ILQDQFLDO�PDWWHUV���
6RPHZKDW�XQXVXDOO\��WKH�6HFUHWDULDW�GLG�QRW�KDYH�GLUHFW�UHVSRQVLELOLW\�IRU�(GXFDWLRQ�DQG�
2XWUHDFK��(	2���7KH�QHHG�IRU�JUHDWHU�DFWLYLW\�LQ�WKHVH�DUHDV�ZDV�LGHQWLILHG�LQ�66&�
GLVFXVVLRQV�LQ������DQG�D�FRQWUDFW�ZDV�HVWDEOLVKHG�ZLWK�WKH�8QLYHUVLW\�RI�5KRGH�,VODQG�WR�
GHYHORS�DQ�(	2�SURMHFW��(	2�EHFDPH�D�SDUW�RI�WKH�&HQVXV�ZLWK�D�PRUH�GLUHFW�OLQN�WR�WKH�
)RXQGDWLRQ�UDWKHU�WKDQ�EHLQJ�FRRUGLQDWHG�YLD�WKH�6HFUHWDULDW��/LNHZLVH�WKH�0DSSLQJ�DQG�
9LVXDOLVDWLRQ�7HDP�KDG�D�VHSDUDWH�FRRUGLQDWLQJ�UROH��
%\�������WKH�66&�LGHQWLILHG�WKH�QHHG�IRU�D�JUHDWHU�IRFXV�RQ�V\QWKHVLV�DFWLYLWLHV�DQG�SURGXFWV�
DQG�IRUPHG�D�6\QWKHVLV�&RPPLWWHH��7KH�6HFUHWDULDW�VXSSRUWHG�WKLV�FRPPLWWHH�DQG�LWV�UHSRUWV�
WR�WKH�)RXQGDWLRQ��$OVR�WKH�QHHG�IRU�JUHDWHU�RYHUVLJKW�ZDV�LGHQWLILHG�LQ������DQG�D�VPDOO�
([HFXWLYH�&RPPLWWHH��,DQ�3RLQHU��&KDLU���-HVVH�$XVXEHO��.ULVWHQ�<DUQLFLN��3URJUDP�
0DQDJHU���DQG�5RQ�2¶'RU��&KLHI�6FLHQFH�$GYLVRU���ZDV�HVWDEOLVKHG�ZLWK�PRQWKO\�WHOHSKRQH�
PHHWLQJV�WR�HQVXUH�WKH�&HQVXV�VWD\HG�RQ�WUDFN��7KH�UROH�DQG�UHVSRQVLELOLWLHV�RI�WKLV�FRPPLWWHH�
DUH�QRW�GRFXPHQWHG��
$V�WKH�GHDGOLQH�IRU�WKH�2FWREHU������SUHVHQWDWLRQV�RI�UHVXOWV�JRW�FORVHU��WKH�6HFUHWDULDW�VWDII�
ZHUH�XQGHU�LQFUHDVLQJ�SUHVVXUH�IRU�GHOLYHU\�DQG��KHQFH��VLJQLILFDQW�LQFUHDVLQJ�SUHVVXUH�ZDV�
SODFHG�RQ�3URMHFW�DQG�(	2�VWDII�DQG�WKH�RWKHU�FRPSRQHQWV��:LWKRXW�H[FHSWLRQ�DOO�
LQWHUYLHZHHV�ZHUH�IXOVRPH�LQ�WKHLU�SUDLVH�RI�WKH�DSSURDFK�DQG�FRPSHWHQFH�RI�WKH�6HFUHWDULDW�
VWDII�DQG�WKH�3URJUDP�0DQDJHU�LQ�SDUWLFXODU�GXULQJ�WKLV�FKDOOHQJLQJ�SHULRG��
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�
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/DUJH�VFDOH�FROODERUDWLYH�VFLHQFH�SURMHFWV�RIWHQ�KDYH�YHU\�FRPSOH[�PDQDJHPHQW�LVVXHV�WR�
GHDO�ZLWK��6WDNHKROGHUV�ZDQW�V\VWHPV�WKDW�DUH�ORZ�FRVW�EXW�ZKLFK�HQDEOH�WKHLU�YRLFHV�WR�EH�
KHDUG��7KH�FKDOOHQJH�LV�WR�KDYH�WKH�ULJKW�GHJUHH�RI�VXSSRUW�IRU�WKH�KLJKHU�OHYHOV�RI�OHDGHUVKLS�
EXW�WR�HQVXUH�WKDW�LVVXHV�UDLVHG�E\�WKRVH�ZKR�ODUJHO\�FRQGXFW�WKH�SURJUDP�FDQ�EH�KHDUG��,VVXHV�
IRU�DQ\�IXWXUH�SURJUDPV�LQFOXGH��
x� $�VHFUHWDULDW�LV�DOPRVW�XQLYHUVDO�IRU�ODUJH�SURJUDPV�EXW�LWV�UROHV�FDQ�YDU\�IURP�PHUHO\�

DGPLQLVWUDWLYH�WR�DFWXDOO\�GRLQJ�VRPH�RI�WKH�ZRUN��%H�YHU\�FOHDU�DERXW�ZKDW�LV�H[SHFWHG�
IURP�D�VHFUHWDULDW��DQG�HQVXUH�WKDW�WKH\�KDYH�DOO�WKH�LQIRUPDWLRQ�DQG�WRROV�QHHGHG�WR�
HIIHFWLYHO\�FDUU\�RXW�WKHLU�DGPLQLVWUDWLYH�WDVNV��

x� :RUNORDGV�DQG�VWUHVV�DUH�YHU\�UHDO�LVVXHV�LQ�VXFK�SURJUDPV��7KHUH�DUH�FRPSHWLQJ�
GHPDQGV�DQG�ZLWK�JOREDO�LQLWLDWLYHV�WKHUH�DUH�FXOWXUDO��WLPH�]RQH�DQG�ILQDQFLDO�LVVXHV�WR�
GHDO�ZLWK��

x� $�VWURQJ�H[HFXWLYH�VHFUHWDU\�GLUHFWRU�LV�QHHGHG�ZKR�KDV�D�JRRG�ZRUNLQJ�UHODWLRQVKLS�
ZLWK�WKH�JRYHUQLQJ�OHDGHUV��

x� $Q�H[HFXWLYH�FRPPLWWHH�LV�GHVLUDEOH�ZLWK�WKH�DELOLW\�WR�DFW�EHWZHHQ�ERDUG�PHHWLQJV��
&OHDU�UROHV�DQG�ERXQGDULHV�IRU�GHFLVLRQ�PDNLQJ�DUH�QHHGHG�DQG�PXVW�EH�IRUPDOO\�
GRFXPHQWHG��

x� 7KH�VHFUHWDULDW�VKRXOG�KDYH�DQ�RYHUVLJKW�RI�WKH�ZKROH�SURJUDP�LQFOXGLQJ�WKH�ILQDQFLDO�
SHUIRUPDQFH��,W�VKRXOG�EH�WKH�SDUW�RI�WKH�RUJDQL]DWLRQDO�VWUXFWXUH�WKDW�SURYLGHV�XQLIRUP�
DQG�FRQVLVWHQW�LQIRUPDWLRQ�WR�WKH�RWKHU�HOHPHQWV�VXFK�DV�DQ�66&��H[HFXWLYH�FRPPLWWHH��
DQG�WKH�IXQGHU�LQYHVWRU��7KLV�HQDEOHV�PRUH�FRPSOHWH�UHFRPPHQGDWLRQV�RQ�IXWXUH�
LQYHVWPHQW�DQG�PRQLWRULQJ�RI�SHUIRUPDQFH��

x� 7KH�VHFUHWDULDW�KDV�D�NH\�FRRUGLQDWLQJ�UROH�LQ�OLQNLQJ�ZLWK�RWKHU�LQWHUQDWLRQDO�
RUJDQL]DWLRQV�DQG�SURPRWLQJ�WKH�LQLWLDWLYH�WR�D�ZLGH�UDQJH�RI�RUJDQL]DWLRQV��



d �� � �D �> � � � � �

W � � � > �Z �

x� 7KH�VHFUHWDULDW�PXVW�EH�UHVSRQVLYH�WR�WKH�QHHGV�RI�LWV�SDUWLFLSDQWV�DQG�FRPPXQLFDWH�DW�
DOO�OHYHOV��

x� :RUNSODQV�DQG�EXGJHWV�VKRXOG�EH�GHYHORSHG�E\�WKH�VHFUHWDULDW�DQG�WKHVH�VKRXOG�EH�
OLQNHG�WR�D�VWUDWHJLF�SODQ��

x� 7KH�RUJDQL]DWLRQDO�VWUXFWXUH�VKRXOG�EH�UHYLHZHG�DW�DERXW�WKUHH�\HDUO\�LQWHUYDOV�WR�
HQVXUH�WKDW�DQ\�QHZ�FRPSRQHQWV�FDQ�EH�GHVLJQHG�DQG�GHOLYHUHG�LQ�D�WLPHO\�IDVKLRQ�DV�
WKH�SURMHFW�SDVVHV�WKRXJK�LWV�QDWXUDO�OLIH�F\FOH��,GHDOO\�VXFK�UHYLHZV�VKRXOG�EH�FDUULHG�
RXW�LQ�FRQMXQFWLRQ�ZLWK�UHYLHZV�RI�SRVVLEOH�FKDQJHV�LQ�OHDGHUVKLS��VR�WKDW�DOO�VXFK�
FKDQJHV�GHFLGHG�RQ�DUH�FRRUGLQDWHG�DQG�FRPSOHPHQWDU\�WR�HDFK�RWKHU��
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7KH�&HQVXV�ZDV�FRQFHLYHG�DV�D�SURMHFW�WR�LPSURYH�RXU�NQRZOHGJH�RI�OLIH�LQ�WKH�RFHDQV��:KLOH�
FRXQWULHV�KDG�YDU\LQJ�OHYHOV�RI�LQIRUPDWLRQ�DERXW�PDULQH�UHVRXUFHV�ZLWKLQ�WKHLU�FRDVWDO�RU�
FRQWLQHQWDO�VKHOI�UHJLRQV��ODUJH�DUHDV�RI�WKH�RFHDQV�KDG�QR�µRZQHUVKLS¶��+HQFH�HIIHFWLYH�
PDQDJHPHQW�ZRXOG�UHTXLUH�D�JOREDOO\�FRRUGLQDWHG�DSSURDFK��81�DOOLHG�ERGLHV�VXFK�DV�WKH�
,2&�ZRXOG�WKHQ�WDNH�RQ�D�UROH�LQ�GHYHORSLQJ�SRVVLEOH�SROLF\�RSWLRQV�IRU�JOREDO�
LPSOHPHQWDWLRQ��
7R�WKH�FUHGLW�RI�WKH�FRQFHLYHUV�RI�WKH�&HQVXV��)UHG�*UDVVOH�DQG�-HVVH�$XVXEHO�UHFRJQL]HG�WKDW�
PDULQH�OLIH�NQHZ�IHZ�ERXQGDULHV�VR�DQ\�DWWHPSW�DW�D�&HQVXV�ZRXOG�UHTXLUH�JOREDO�
FRQQHFWLRQV��:KLOH�WKH�)RXQGDWLRQ�KDV�ODUJHO\�KDG�D�IRFXV�RQ�1RUWK�$PHULFDQ�SURJUDPV��WKH�
&HQVXV�KDG�D�JOREDO�QHHG�DQG�WKLV�FKDOOHQJHG�WKH�)RXQGDWLRQ�LQWR�GHYHORSLQJ�SURFHVVHV�WR�
VXSSRUW�ZLGH�SDUWLFLSDWLRQ��
*OREDOL]DWLRQ�LQ�WKH�&HQVXV�KDG�WZR�PDLQ�GLPHQVLRQV��
x� 3URMHFWV��$�IHZ�SURMHFWV�KDG�D�ORFDO�RU�UHJLRQDO�IRFXV��H�J��*XOI�RI�0DLQH��EXW�WKH�

PDMRULW\�KDG�UHVHDUFK�WKHPHV�WKDW�UHTXLUHG�LQIRUPDWLRQ�IURP�EH\RQG�QDWLRQDO�
ERXQGDULHV��3ULRU�WR�WKH�&HQVXV��D�SDUWLFXODU�FRXQWU\�PD\�KDYH�IXQGHG�RSHQ�RFHDQ�
UHVHDUFK�ZLWK�UHODWLYHO\�OLWWOH�LQWHUQDWLRQDO�FRRSHUDWLRQ��5HVXOWV�ZHUH�KHOG�ZLWKLQ�WKDW�
FRXQWU\�ZLWK�OLWWOH�GDWD�VKDULQJ��%\�EULQJLQJ�WKLV�UHVHDUFK�XQGHU�WKH�XPEUHOOD�RI�WKH�
&HQVXV��WKH�FRPPLWPHQW�WR�VKDULQJ�GDWD�WKURXJK�2%,6�DQG�GHYHORSLQJ�FROODERUDWLYH�
SURSRVDOV�WR�WKH�)RXQGDWLRQ�GLG�PHDQ�WKDW�JOREDO�FRRSHUDWLRQ�LQFUHDVHG��

x� 1DWLRQDO�DQG�5HJLRQDO�,PSOHPHQWDWLRQ�&RPPLWWHHV��15,&���7KHVH�ZHUH�GHYHORSHG�
ODWHU�LQ�WKH�OLIH�RI�WKH�&HQVXV�DV�D�PHDQV�WR�PRELOL]H�VXSSRUW�IRU�&HQVXV�DFWLYLWLHV�DW�D�
PRUH�ORFDO�OHYHO��

7KLV�VHFWLRQ�H[DPLQHV�YLHZV�RQ�JOREDOL]DWLRQ�RI�WKH�&HQVXV�IURP�ERWK�SURMHFW�DQG�15,&�
SHUVSHFWLYHV��

� W �

0RVW�SURMHFWV�GHYHORSHG�JOREDO�SDUWQHUVKLSV��:KLOH�VFLHQWLVWV�PD\�KDYH�LQWHUDFWHG�LQ�WKH�SDVW�
DW�FRQIHUHQFHV�DQG�ZRUNVKRSV��WKHUH�ZHUH�UHODWLYHO\�IHZ�WUXO\�LQWHUQDWLRQDO�SURMHFWV�LQ�PDULQH�
ELRGLYHUVLW\��8QOLNH�SK\VLFDO�RFHDQRJUDSKHUV��ELRORJLVWV�KDG�OLWWOH�KHULWDJH�RI�ODUJH�VFDOH�
FRRSHUDWLYH�VFLHQFH�DQG�GDWD�VKDULQJ��7KH�66&�GHYHORSHG�SRVVLEOH�DUHDV�IRU�SURMHFWV�DQG�WKH�
)RXQGDWLRQ�SURYLGHG�WKH�VHHG�IXQGLQJ�IRU�ZRUNVKRSV�WR�EULQJ�LQWHUHVWHG�SHRSOH�WRJHWKHU��7KLV�
ZDV�FULWLFDO�WR�WKH�VXFFHVV�LQ�EXLOGLQJ�FROODERUDWLRQ��VHH�6HFWLRQ����&ROODERUDWLRQ���2QFH�WKHUH�
ZDV�DJUHHPHQW�WKDW�D�SURMHFW�DUHD�ZDV�YLDEOH��WKH�)RXQGDWLRQ�DOVR�IXQGHG�WKH�ZULWLQJ�DQG�
UHYLHZ�RI�SURSRVDOV�IRU�SURMHFW�IXQGLQJ��)XQGLQJ�IRU�SUH�SODQQLQJ�ZRUNVKRSV�DQG�SURSRVDO�
SUHSDUDWLRQ�VKRZHG�FRQVLGHUDEOH�IRUHVLJKW�DQG�ZDV�D�NH\�IDFWRU�LQ�WKH�VXFFHVV�RI�WKH�&HQVXV��
7KH�ZRUNVKRSV�HQDEOHG�SHRSOH�WR�LQWHUDFW�VRFLDOO\�DQG�SURIHVVLRQDOO\�DQG�WKH�JOREDO�
H[SHFWDWLRQV�UHVXOWHG�LQ�PDQ\�QHZ�UHODWLRQVKLSV��7KH�&HQVXV�OHDGHUVKLS�KDG�WKH�H[SHULHQFH�
DQG�VHQLRULW\�WR�DFFHVV�H[WHQVLYH�QHWZRUNV�LQ�PDQ\�DUHDV��1RW�DOO�NH\�UHVHDUFKHUV�FRPPLWWHG�
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WR�WKH�DSSURDFK�RI�WKH�&HQVXV�DQG�WKHUH�ZHUH�VRPH�H[DPSOHV�RI�(XURSHDQ±86�FRPSHWLWLRQ��
EXW�RYHUDOO�WKH�&HQVXV�GHYHORSHG�JOREDO�OLQNV�DFURVV�PDQ\�DUHDV�RI�RFHDQ�VFLHQFH��
)URP�WKH�LQLWLDO�SURMHFWV�WKH�&HQVXV�JUHZ�UDSLGO\��HVSHFLDOO\�SRVW�������%\�WKHQ�WKH�&HQVXV�
FRPPXQLW\�KDG�SURYHQ�WKDW�WKH�FRQFHSW�RI�JOREDO�FRRSHUDWLRQ�FRXOG�ZRUN�DQG�WKHUH�ZDV�D�
SURFHVV�WR�GHYHORS�LGHDV�IRU�IXQGLQJ��7KH�OHYHUDJH�IXQGLQJ�PRGHO�PHDQW�WKDW�SDUWQHUV�
GHYHORSHG�WKHLU�RZQ�IXQGLQJ�IRU�RSHUDWLRQV�DQG��IRU�PDQ\��WKLV�KDG�D�ODUJH�IRFXV�RQ�VKLS�WLPH�
DQG�FRVWV�RI�FUXLVHV��7KH�)RXQGDWLRQ�WKHQ�IXQGHG�6HFUHWDULDW�IXQFWLRQV�IRU�HDFK�SURMHFW�WR�
HQVXUH�GHOLYHU\�ZLWKLQ�D�JOREDO�IUDPHZRUN��
7KH�&HQVXV�EHFDPH�D�JOREDO�µEUDQG¶�DQG�PDQ\�QDWLRQDO�IXQGLQJ�DJHQFLHV�DQG�LQVWLWXWLRQV�
UHVSRQGHG�SRVLWLYHO\�WR�SURSRVDOV�EHLQJ�FRRUGLQDWHG�YLD�WKH�SURMHFWV��&HQVXV������GLG�VKRZ�
WKDW�ELRORJLVWV�FRXOG�ZRUN�WRJHWKHU�RQ�ELJ�VFLHQFH�SURMHFWV�DQG�WKH�FKDOOHQJH�LV�QRZ�WR�EXLOG�
RQ�WKH�JOREDO�FRQQHFWLRQV�DQG�QRW�UHYHUW�WR�QDWLRQDO�DQG�VPDOO�SURMHFWV��
6RPH�RI�WKH�FRPPHQWV�VXSSRUWLQJ�WKH�UROH�RI�SURMHFWV�LQ�EXLOGLQJ�JOREDO�FRQQHFWLRQV�LQFOXGH��
x� 7KH�LPSRUWDQFH�RI�EXLOGLQJ�EULGJHV��WUXVW�DQG�FRQQHFWLRQV�DW�DOO�OHYHOV�DV�SURMHFW�GHVLJQ�

SURFHHGV��QRW�MXVW�ZLWK�VFLHQWLVWV�EXW�ZLWK�FRPPXQLWLHV��JRYHUQPHQWV��HWF��
x� 6HWWLQJ�H[SHFWDWLRQV�WRR�KLJK�FDQ�RSHQ�SURMHFWV�WR�FULWLFLVP��H�J��VHWWLQJ�D�JOREDO�WDUJHW�

EXW�UHDOO\�RQO\�FRQFHQWUDWLQJ�RQ�RQH�DUHD��7KLV�KDV�FKDOOHQJHV�LQ�PDQDJLQJ�
H[SHFWDWLRQV��

x� 7KH�&HQVXV�KDG�D�ODXGDEOH�SUREOHP�RI�UDSLG�JURZWK�EXW�QRW�DOZD\V�KDYLQJ�WKH�V\VWHPV�
LQ�SODFH�WR�JLYH�D�FRQVLVWHQW�PHVVDJH��7KH�&HQVXV�ZDV�GLIIHUHQW�WKDQ�QRUPDO�IXQGLQJ�
V\VWHPV�ZKHUH�UHVSRQVHV�WDNH�ORQJHU�DQG�DUH�PRUH�FRQVLGHUHG�DQG�FRPSHWLWLYH��6RPH�
VFLHQWLVWV�ZHUH�XQHDV\�LQ�WKLV�QHZ�HQYLURQPHQW��

x� 3URSRVHUV�PXVW�VKRZ�WKDW�D�VLQJOH�FRXQWU\�FDQQRW�GHOLYHU�ZKDW�WKH�FROODERUDWLYH�SURMHFW�
VHWV�RXW�WR�DFKLHYH�DQG�WKDW�WKHUH�DUH�FOHDU�DGYDQWDJHV�LQ�VKDULQJ�DFFHVV�WR�IDFLOLWLHV�DQG�
GDWD��

x� %XLOGLQJ�UHODWLRQVKLSV�WDNHV�WLPH�DQG�LW�LV�LPSRUWDQW�WR�UHFRJQL]H�PXWXDO�LQWHUHVWV�DQG�
ILQG�PHFKDQLVPV�WR�VKDUH�UHVRXUFHV���

x� 'HDOLQJ�ZLWKLQ�WKH�&HQVXV�HQYLURQPHQW�ZLWKRXW�JRYHUQPHQWDO�FRQVWUDLQWV�ZDV�RIWHQ�
HDVLHU�WKDQ�WKURXJK�RWKHU�LQWHU�JRYHUQPHQWDO�LQLWLDWLYHV��
& �d � � � � � � � � � �� � � �

� � � � � �& � � �& � � � �
� � � � � � � � � �

� EZ/� �

7KH�&HQVXV�KDG�HDUO\�H[SHFWDWLRQV�WR�EH�JOREDO�LQ�DSSURDFK�EXW�WKHUH�ZDV�QR�UHDO�VWUDWHJ\�
RWKHU�WKDQ�D�UHTXLUHPHQW�WKDW�SURMHFWV�QHHGHG�JOREDO�SHUVSHFWLYHV�DQG�SDUWQHUVKLSV��7KH�
SURMHFWV�ZHUH�ODUJHO\�GULYHQ�E\�VFLHQWLVWV��ZLWK�IHZ�GHPDQGV�WR�OLQN�WR�UHOHYDQW�SROLF\��
SROLWLFDO��DQG�RSHUDWLRQDO�JURXSV��$V�WKH�GHEDWH�RQ�SROLF\�UHOHYDQFH�GHYHORSHG��WKH�&HQVXV�
FRPPXQLW\�UHFRJQL]HG�WKH�QHHG�WR�GHYHORS�UHJLRQDO�DQG�QDWLRQDO�QHWZRUNV�WR�GHYHORS�WKH�
V\VWHPV�DQG�FDSDELOLW\�WR�HQJDJH�ZLWK�UHJLRQDO�VFLHQFH�IXQGHUV��DQG�SROLF\PDNHUV��7KH�
15,&V�HPHUJHG�DV�D�µQHWZRUN�RI�QHWZRUNV¶��
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7KH�LPSRUWDQFH�RI�HQJDJLQJ�ZLWK�QDWLRQDO�DQG�UHJLRQDO�QHWZRUNV�LV�RIWHQ�RYHUORRNHG�LQ�
JOREDO�LQLWLDWLYHV��7KH�JUDQG�YLVLRQ�RI�JOREDO�VFLHQFH�LV�FRPSHOOLQJ�EXW�GHOLYHU\�GRHV�UHTXLUH�
VLJQLILFDQW�QDWLRQDO�FRPPLWPHQW��,W�LV�RIWHQ�HDVLHU�WR�JHW�FRPPLWPHQW�DW�WKH�JOREDO�OHYHO�WKDQ�
UHOHDVLQJ�UHVRXUFHV�IURP�VFLHQFH�SURJUDPV�IRU�LPSOHPHQWLQJ�GDWD�VKDULQJ��LQIUDVWUXFWXUH�
VXSSRUW�HWF��,QVWLWXWLRQDO�DQG�SHUVRQDO�MHDORXVLHV�PD\�HPHUJH�DW�QDWLRQDO�OHYHOV�HVSHFLDOO\�
ZKHUH�GHYHORSPHQWV�PD\�DSSHDU�WR�HQWHU�DQ�DUHD�ZKHUH�VRPH�LQVWLWXWLRQ�RU�JURXS�WKRXJKW�
WKH\�KDG�SULRULW\��7KLV�LV�SDUWLFXODUO\�WKH�FDVH�ZLWK�VRPH�PXVHXP�FRPPXQLWLHV�ZKHUH�
EXLOGLQJ�WUXVW�IRU�GDWD�VKDULQJ�RIWHQ�WDNHV�WLPH��
$Q�HIIHFWLYH�JOREDO�SURMHFW�GRHV�QHHG�VFLHQWLILF�FROODERUDWLRQ�EXW�DOVR�QHHGV�UHJLRQDO�RU�
QDWLRQDO�JDWHZD\V�WR�ERWK�EXLOG�VXSSRUW�DQG�DFW�DV�LQIRUPDWLRQ�SRUWDOV��2%,6��VHH�6HFWLRQ����
'DWD�0DQDJHPHQW��ZDV�GHYHORSHG�DV�D�PHDQV�WR�VKDUH�GDWD�WKURXJK�UHJLRQDO�RU�QDWLRQDO�
QRGHV�EXW�WKHUH�KDV�EHHQ�LQVXIILFLHQW�FRQQHFWLRQ�EHWZHHQ�2%,6�QRGHV�DQG�15,&V�LQ�PRVW�
FDVHV�WR�HQVXUH�WKH�RQJRLQJ�VXSSRUW�RI�QRGHV�DQG�SRUWDOV��
7KH�&HQVXV�GLG�QRW�KDYH�D�ZHOO�WKRXJKW�RXW�VWUDWHJ\�IRU�KRZ�15,&V�VKRXOG�RSHUDWH�DQG�
IXQGLQJ�ZDV�YHU\�OLPLWHG�LQ�PRVW�FDVHV��5ROHV�DQG�UHVSRQVLELOLWLHV�ZHUH�XQFOHDU�DQG�WKHUH�ZDV�
QR�FRPPRQ�DSSURDFK��$V�WKH�&HQVXV�EHJDQ�WR�JDLQ�WUDFWLRQ��DW�OHDVW�ZLWKLQ�WKH�86��D�86�
QDWLRQDO�FRPPLWWHH�ZDV�IRUPHG�ZLWK�VLJQLILFDQW�IXQGLQJ�IURP�WKH�)RXQGDWLRQ�WR�GHYHORS�
VFLHQFH�GLUHFWLRQV�DQG�DOOLHG�IXQGLQJ�IURP�D�UDQJH�RI�VRXUFHV��9LHZV�ZHUH�ZLGHVSUHDG�WKDW�
WKLV�FRPPLWWHH�GLG�QRW�ZRUN�SDUWLFXODUO\�ZHOO��µ3HRSOH�ZHUH�PRUH�LQWHUHVWHG�LQ�ZKDW�WKH\�
ZDQWHG�RXW�RI�WKH�&HQVXV�UDWKHU�WKDQ�RYHUDOO�FROODERUDWLYH�JRDOV¶��µ3HRSOH�GLG�QRW�VHH�WKH�
YDOXH�LQ�ZRUNLQJ�WRJHWKHU¶��
15,&V�UHOLHG�KHDYLO\�RQ�ORFDO�OHDGHUVKLS��$�FKDULVPDWLF�OHDGHU�FRXOG�GULYH�WKH�GHYHORSPHQW�
RI�DQ�15,&��ZLWK�ZLGHVSUHDG�SDUWLFLSDWLRQ��DQG�LQ�VRPH�DUHDV�15,&V�ZLOO�FRQWLQXH�WR�WKULYH�
SRVW�������,Q�RWKHUV�WKHUH�LV�QRW�WKH�LQVWLWXWLRQDO�RU�ILQDQFLDO�VXSSRUW�WR�FRQWLQXH�DQG�WKLV�SXWV�
LVVXHV�OLNH�FROODERUDWLYH�UHVHDUFK�DQG�GDWD�VKDULQJ�WKURXJK�2%,6�DW�ULVN��7KH�)RXQGDWLRQ�
VXSSRUWHG�15,&V�IRU�UHJLRQDO�PHHWLQJV�EXW�WKLV�ZDV�XVXDOO\�RQO\�WR�FRYHU�PHHWLQJ�DQG�WUDYHO�
FRVWV�QRW�SHUVRQQHO��
15,&V�KDG�QR�FOHDU�SDWKZD\�LQWR�WKH�&HQVXV�OHDGHUVKLS��7KHUH�ZDV�QR�IRUPDO�15,&�
UHSUHVHQWDWLRQ�RQ�WKH�66&�EXW�WKH�6HFUHWDULDW�KDG�VRPH�UHVSRQVLELOLWLHV�IRU�FRRUGLQDWLQJ�
UHSRUWLQJ��$�PRUH�IRUPDOL]HG�VWUXFWXUH�IRU�15,&V�ZLWKLQ�WKH�&HQVXV�ZRXOG�KDYH�JLYHQ�PRUH�
FRQVLVWHQF\�DQG�LQIOXHQFH�IRU�WKLV�LPSRUWDQW�JURXS��'HVSLWH�WKLV��15,&V�SOD\HG�DQ�
LQFUHDVLQJO\�LPSRUWDQW�UROH�LQ�V\QWKHVL]LQJ�LQIRUPDWLRQ��µ7KH�VXPPDULHV�ZHUH�DPRQJ�WKH�EHVW�
SURGXFWV�IRU�YHU\�OLWWOH�PRQH\�±�D�JUHDW�UHWXUQ�RQ�6ORDQ¶V�LQYHVWPHQW¶��
2YHUDOO��WKH�YLHZV�ZHUH�ZLGHVSUHDG�WKDW�15,&V�ZHUH�WKH�OHDVW�VXFFHVVIXO�RI�WKH�&HQVXV�
DFWLYLWLHV��6RPH�RI�WKH�FRPPHQWV�VXSSRUWLQJ�WKHVH�YLHZV�LQFOXGH��
x� 7KH�86�QDWLRQDO�FRPPLWWHH�ZDV�QRW�YHU\�HIIHFWLYH��,W�FDPH�LQ�DIWHU�WKH�LQLWLDO�SURMHFW�

GHVLJQ�VR�VFLHQWLVWV�VDZ�D�OLPLWHG�RSSRUWXQLW\�WR�LQIOXHQFH�GLUHFWLRQV��:HUH�WKH\�µLQ�WKH�
FOXE¶�RU�QRW"�

x� 15,&V�ZHUH�QRW�WKRXJKW�RXW�VWUDWHJLFDOO\�LQ�DGYDQFH��7KHUH�ZDV�OLPLWHG�IXQGLQJ�DQG�
UROHV�ZHUH�QRW�FOHDUO\�HVWDEOLVKHG�\HW�15,&V�DUH�LPSRUWDQW�IRU�OHJDF\�DQG�SROLF\�
UHOHYDQFH�LVVXHV��

x� ,W�LV�LPSRUWDQW�WR�KDYH�D�SURMHFW�RQ�ZKLFK�WR�KDQJ�VRPH�QDWLRQDO�DQG�UHJLRQDO�ZRUN�EXW�
WKHUH�ZDV�QR�UHDO�VWUDWHJ\�RQ�ZKLFK�15,&V�FRXOG�EXLOG�±�QR�FRPPRQ�DSSURDFK��



d �� � �D �> � � � � �

W � � � > �Z �

x� 15,&V�KDG�D�UROH�LQ�RXWUHDFK��EXW�WKLV�ZDV�D�FKDOOHQJH�IRU�VRPH�DV�WKH�15,&V�ZHUH�
LQLWLDOO\�D�QHWZRUN�RI�VFLHQWLVWV��6RPH�JRW�PRUH�LQYROYHG�DV�WKH\�µZDQWHG�WR�ORRN�JRRG�
LQ�IURQW�RI�WKH�66&¶��

x� 15,&V�ZHUH�WKH�OHDVW�VXFFHVVIXO�SDUW�RI�&HQVXV��7KH\�VWDUWHG�WRR�ODWH�DQG�ZHUH�XQGHU�
UHVRXUFHG��7KH\�QHHGHG�WR�KDYH�UHVSRQVLELOLW\�WR�DFW�DW�QDWLRQDO�OHYHOV�IRU�DGGLWLRQDO�
IXQGLQJ�DQG�XQORFNLQJ�GDWD�EXW�ZHUH�JHQHUDOO\�XQVXFFHVVIXO��
& �d � � � � � � � � � � � �

� � � � � � �^ � � � � � �
� � � � � � � � � � � � � �

�� � � � � � � � � � � � � �
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0DQ\�SURJUDPV�GHYHORS�ZLWK�H[SHFWDWLRQV�RI�KDYLQJ�D�JOREDO�UHDFK��*OREDOL]DWLRQ�KDV�LWV�
FKDOOHQJHV�LI�LW�LV�WR�EH�WUXO\�HPEHGGHG�LQ�WKH�µPRGXV�RSHUDQGL¶�RI�D�SURJUDP��*OREDO�
ELRORJLFDO�VFLHQFH�SURMHFWV�DUH�UDUH�VR�DQ\�IXWXUH�VXFK�SURMHFW�VKRXOG�FRQVLGHU�WKH�IROORZLQJ��
x� 'HYHORS�H[SHFWDWLRQV�IRU�JOREDO�FROODERUDWLRQ�DQG�LQGLFDWRUV�IRU�VXFFHVV��
x� 5HTXLUH�JOREDO�VFLHQFH�SURMHFWV�WR�KDYH�UHDO�OLQNV�DW�QDWLRQDO�DQG�UHJLRQDO�OHYHOV��
x� 'HYHORS�D�JOREDOL]DWLRQ�VWUDWHJ\�HDUO\�LQ�SURJUDP�GHYHORSPHQW�DQG�EH�SURDFWLYH�LQ�

EXLOGLQJ�FRQQHFWLRQV�ZLWK�UHOHYDQW�LQWHUQDWLRQDO��UHJLRQDO�DQG�QDWLRQDO�RUJDQL]DWLRQV��
x� (QVXUH�UHJLRQDO�DQG�QDWLRQDO�QHWZRUNV�DUH�UHSUHVHQWHG�LQ�RYHUDOO�SURJUDP�OHDGHUVKLS��
x� (QVXUH�VXSSRUW�DW�WKH�VHFUHWDULDW�DQG�ORFDO�OHYHOV�IRU�EXLOGLQJ�OLQNV��
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7KH�&HQVXV�ZDV�FRQFHLYHG�DV�D�PHDQV�RI�EULQJLQJ�PDULQH�ELRGLYHUVLW\�VFLHQWLVWV�WRJHWKHU�WR�
DSSURDFK�VRPH�ELJ�VFLHQFH�TXHVWLRQV�±�QRW�D�FRPPRQ�DSSURDFK�LQ�ELRORJ\�DQG�HFRORJ\��7KH�
SK\VLFDO�RFHDQRJUDSKLF�FRPPXQLW\�KDV�D�ORQJ�KHULWDJH�RI�ZRUNLQJ�WRJHWKHU�DQG�VKDULQJ�GDWD��
RIWHQ�LQ�UHDO�WLPH��3K\VLFDO�VFLHQFHV��LQFOXGLQJ�DVWURQRP\��DOVR�RIWHQ�FRDOHVFH�DURXQG�VRPH�
FRUH�LQIUDVWUXFWXUH�RU�ODUJH�GDWDEDVHV�DQG�GHULYH�QHZ�LQVLJKWV�IURP�H[DPLQLQJ�GDWD�IURP�D�
ZLGH�UDQJH�RI�VRXUFHV��7KH�)RXQGDWLRQ�KDV�VXSSRUWHG�VXFK�DQ�DVWURQRPLFDO�SURJUDP�WKURXJK�
WKH�6ORDQ�6NLHV�LQLWLDWLYH��
%LRORJ\�KDV�EHJXQ�WR�FRDOHVFH�DURXQG�PROHFXODU�ELRORJ\�ZLWK�'1$�EHLQJ�D�XQLI\LQJ�WKHPH��
6HTXHQFLQJ�UHVXOWV�DUH�QRZ�VXEPLWWHG�WR�*HQ%DQN�DQG�PDGH�SXEOLFDOO\�DYDLODEOH��+RZHYHU��
ZKROH�RUJDQLVP�ELRORJ\�DQG�HFRORJ\�KDYH�QRW�KDG�D�KLVWRU\�DQG�FXOWXUH�RI�ZRUNLQJ�WRJHWKHU�
DQG�VKDULQJ�GDWD�DQG�LGHDV��3HUKDSV�WKHUH�DUH�IHZ�XQLI\LQJ�WKHPHV��SHRSOH�DUH�XVHG�WR�
ZRUNLQJ�ZLWK�UHODWLYHO\�VPDOO�DQG�UHGXFWLRQLVW�SURMHFWV�DQG�LW�LV�D�FRPSOH[�DQG�FKDRWLF�
HQYLURQPHQW��
7KH�&HQVXV�DUWLFXODWHG�VRPH�ODUJH�JRDOV�IRU�PDULQH�ELRORJ\�DQG�WKH�OHDGHUVKLS�UHTXLUHG�D�QHZ�
ZD\�RI�ZRUNLQJ�WRJHWKHU��$�WUDGLWLRQDO�VPDOO�SURMHFW�EDVHG�DSSURDFK�ZRXOG�QRW�UDLVH�WKH�
SURILOH�DQG�NQRZOHGJH�EDVH�RI�PDULQH�OLIH�WR�D�OHYHO�ZKHUH�LW�FRXOG�EHFRPH�D�FRUH�SDUW�RI�
SROLF\�DQDO\VLV��7KH�&HQVXV�GLG�QRW�VSHFLI\�D�SDUWLFXODU�ZD\�RI�ZRUNLQJ��EXW��WKURXJK�WKH�
LQYHVWPHQW�RI�WKH�)RXQGDWLRQ��EURXJKW�GLYHUVH�JURXSV�WRJHWKHU�WR�EXLOG�WUXVW�WR�VKDUH�LGHDV�
DQG�GDWD��GHYHORS�QHZ�WHDPV��DQG�FRPPHQFH�D�PRUH�FROODERUDWLYH�DQG�JOREDO�DSSURDFK�WR�
µELJ¶�ELRORJLFDO�VFLHQFH��

� � � � �� �

� � �

&HQVXV�SDUWLFLSDQWV�ZKR�ZHUH�LQWHUYLHZHG�ZHUH�XQLYHUVDO�LQ�WKHLU�YLHZV�WKDW�EHLQJ�LQYROYHG�
LQ�VXFK�D�ELJ�SURJUDP�HQDEOHG�WKHP�WR�ZRUN�DFURVV�GLVFLSOLQHV��LQVWLWXWLRQV�DQG�FRXQWULHV�LQ�
ZD\V�WKDW�ZHUH�QRW�SUHYLRXVO\�SRVVLEOH��7KH\�EXLOW�QHZ�UHVHDUFK�WHDPV�DQG�WKH�IXQGLQJ�
DYDLODEOH�WR�VXSSRUW�IDFH�WR�IDFH�PHHWLQJV�HDUO\�LQ�WKH�IRUPXODWLRQ�RI�LGHDV�DQG�WKH�
VXEVHTXHQW�GHYHORSPHQW�RI�SURSRVDOV�ZDV�FULWLFDO�WR�ZRUNLQJ�WRJHWKHU��7KH�JURXSV�EXLOW�WUXVW�
DQG�DQ�DELOLW\�WR�DUWLFXODWH�VRPH�ELJ�JRDOV�DQG�EXLOG�RZQHUVKLS�RI�D�VWUDWHJ\�WR�DFKLHYH�LW��

*HWWLQJ�UHVHDUFKHUV�WR�EH�DEOH�WR�DUWLFXODWH�DQ�µRXWFRPH¶�LV�D�ELJ�FKDOOHQJH�±�
UHTXLUHV�FXOWXUDO�FKDQJH��'R�WKLV�ZHOO�WKHQ�UHVHDUFK�JDSV�FDQ�EH�LGHQWLILHG��
%XLOGLQJ�D�WUXVWLQJ�FXOWXUH�LV�DEVROXWHO\�HVVHQWLDO��

7KHVH�PHHWLQJV�GHPRQVWUDWHG�WKH�YDOXH�RI�VKDULQJ�SUREOHPV�DQG�LGHDV�WKHQ�GHYHORSLQJ�VRPH�
SRVVLEOH�UHVHDUFK�GLUHFWLRQV��D�VKDUHG�YLVLRQ�DQG�VHQVH�RI�SXUSRVH��

:H�GHYHORSHG�D�EHOLHI�LQ�ZKDW�ZH�ZHUH�WU\LQJ�WR�GR��
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7KH�NH\�ZDV�WR�EULQJ�SHRSOH�WRJHWKHU�ZKHUH�WKH\�FDPH�LQWR�WKH�SURMHFW�DV�
VWUDQJHUV�DQG�OHIW�DV�IULHQGV��:H�EXLOW�UHODWLRQVKLSV�ZLWK�HDFK�RWKHU��EHOLHYHG�LQ�
WKH�VFLHQFH�DQG�EHOLHYHG�LQ�WKH�WHDP��

&ROODERUDWLRQ�LQ�WKH�&HQVXV�KDG�QR�WKHRUHWLFDO�IUDPHZRUN�±�LQVWHDG�LW�ZDV�SUDJPDWLF�DQG�
LQYROYHG�SHRSOH�ZKR�ZHUH�ZLOOLQJ�WR�EH�HQJDJHG�LQ�D�QHZ�VKDULQJ�FXOWXUH�WR�DFKLHYH�VRPH�
FKDOOHQJLQJ�JRDOV��1HYHUWKHOHVV��WKH�H[SHULHQFHV�RI�SDUWLFLSDQWV�LQ�WKH�&HQVXV�PD\�SURYLGH�
LQVLJKWV�IURP�DQ�DQDO\VLV�RI�WKH�LQWHUYLHZV�DQG�SXEOLFDWLRQV�IRU�ZLGHU�VWXGLHV�RI�
FROODERUDWLRQ��
x� &ROODERUDWLRQ�ZDV�QRW�UHDOO\�GHILQHG�E\�DQ\�SDUWLFLSDQWV��EXW�NH\�HOHPHQWV�LGHQWLILHG�

LQFOXGHG��
x� GDWD�VKDULQJ��PRVW�RIWHQ�UHIHUUHG�WR���LQFOXGLQJ�JHWWLQJ�IHHGEDFN�RQ�TXDOLW\�RI�

GDWD�
x� VKDULQJ�UHVRXUFHV��VSDFH��HTXLSPHQW��SHRSOH��
x� VKDUHG�,3�DQG�LGHDV��QHZ�ZD\V�RI�WKLQNLQJ�DERXW�,3��DQG�ZULWLQJ�MRLQW�SURSRVDOV�
x� ZULWLQJ�SXEOLVKLQJ�WRJHWKHU��H[SDQGLQJ�WKH�QXPEHU�RI�PXOWL�DXWKRU�DQG�PXOWL�

LQVWLWXWLRQ�SDSHUV�LQ�D�ZLGHU�UDQJH�RI�MRXUQDOV��
x� %XLOGLQJ�QHZ�DOOLDQFHV�DFURVV�SROLWLFDO��VRFLDO�DQG�FXOWXUDO�ERXQGDULHV�
x� 5HFRJQL]LQJ�WKDW�µD�VLQJOH�FRXQWU\�FDQQRW�GHOLYHU�ZKDW�WKH�FROODERUDWLYH�SURMHFW�VHWV�

RXW�WR�DFKLHYH�DQG�WKHUH�DUH�FOHDU�DGYDQWDJHV�LQ�VKDULQJ�DFFHVV�WR�IDFLOLWLHV�DQG�GDWD�¶�
x� µ%XLOGLQJ�DQ�LQWHUGLVFLSOLQDU\�WHDP�LV�D�SRZHUIXO�IRUFH�WR�JDLQ�QHZ�LQVLJKWV�EXW�LW�LV�

FKDOOHQJLQJ�IRU�PDQ\�DV�ZH�PRYH�IURP�DQ�LQGLYLGXDO�DQG�KLHUDUFKLFDO�PRGHO�RI�VFLHQFH�
WR�JUHDWHU�FROOHFWLYH�DFWLYLW\�¶�
& �d �� � � � � � � � � � � � � �
& � � � � � � � � � � � �
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&ROODERUDWLRQ�ZLWKLQ�SURMHFWV�OHG�WR�LQQRYDWLYH�VFLHQFH�UHVXOWLQJ�LQ�PDQ\�SXEOLFDWLRQV�LQ�D�
ZLGH�UDQJH�RI�MRXUQDOV��4XHVWLRQV�ZHUH�DQVZHUHG�WKDW�ZHUH�EH\RQG�D�PRUH�GLVFLSOLQDU\�DQG�
VPDOO�SURMHFW�DSSURDFK��+RZHYHU��WKHUH�ZHUH�PDQ\�RWKHU�SHUVRQDO�EHQHILWV�IURP�EXLOGLQJ�D�
FROODERUDWLYH�HQYLURQPHQW��
x� (DUO\�FDUHHU�VFLHQWLVWV�JDLQHG�HQRUPRXVO\�IURP�WKH�&HQVXV�WKURXJK�EXLOGLQJ�

UHODWLRQVKLSV�ZLWK�KLJKO\�FUHGLEOH�VFLHQWLVWV�DQG�LQVWLWXWLRQV��7KLV�KDV�OHG�WR�LQYLWDWLRQV�
WR�SXEOLVK�WRJHWKHU��FRQGXFW�MRLQW�UHVHDUFK��HWF��

x� /DWH�FDUHHU�VFLHQWLVWV�KDG�HVWDEOLVKHG�WKHLU�VWDWXV�DQG�ZHUH�GHOLJKWHG�WR�EH�DEOH�WR�SXW�
WKHLU�ZRUN�LQWR�D�ZLGHU�FRQWH[W�DQG�ILQG�D�ZD\�WR�VKDUH�GDWD�DQG�LGHDV��µ)RU�WKH�ILUVW�
WLPH�,�ZDV�DEOH�WR�PHHW�HFRORJLVWV�DQG�EHJLQ�WR�FRPELQH�SHUVRQDO�WD[RQRPLF�LQWHUHVWV�
ZLWK�RWKHU�VFLHQWLVWV¶��



d �� � �D �> � � � � �

> �Z � � W � �

x� 0LG�FDUHHU�VFLHQWLVWV�ZHUH�OHVV�EHKROGHQ�WR�WKH�EHQHILWV�RI�FROODERUDWLRQ�DV�WKH\�WHQG�WR�
µIROORZ�WKH�PRQH\¶�WR�EXLOG�HVWHHP�DQG�IXQGLQJ��$W�WKH�FRQFOXVLRQ�RI�WKH�&HQVXV�PDQ\�
RI�WKHVH�UHVHDUFKHUV�PRYHG�RQ�WR�RWKHU�UHVHDUFK��

x� 0DQ\�VFLHQWLVWV�KDG�OLPLWHG�JOREDO�SHUVSHFWLYHV�DQG�WKH�&HQVXV�ZLGHQHG�LQWHUQDWLRQDO�
QHWZRUNV��
& �� � � � �� � � � � � � �
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%XLOGLQJ�WKH�&HQVXV�SURJUDP�FRPPLWWHG�SDUWLFLSDQWV�WR�GDWD�VKDULQJ��7KLV�ZDV�D�VLJQLILFDQW�
FKDOOHQJH�IRU�VFLHQWLVWV�ZKR�KDYH�RSHUDWHG�LQ�D�PRUH�FRPSHWLWLYH�DQG�SURWHFWLYH�HQYLURQPHQW��
7KH�LQLWLDO�ZRUNVKRSV�ZHUH�FULWLFDO�WR�GHYHORSLQJ�D�FXOWXUH�WKDW�VKDUHG�GDWD�DQG�LGHDV��DQG�
PRVW�&HQVXV�DOLJQHG�VFLHQWLVWV�KDYH�XQGHUJRQH�D�VLJQLILFDQW�FKDQJH�LQ�WKHLU�FXOWXUH�DQG�YLHZV�
WRZDUGV�WKH�EHQHILWV�RI�GDWD�VKDULQJ��7KLV�KDV�QRW�EHHQ�ZLWKRXW�LWV�FKDOOHQJHV�VXFK�DV�
LQVWLWXWLRQDO�EDUULHUV�WRZDUGV�,3�DQG�GDWD�RZQHUVKLS��FRQFHUQV�DERXW�PLVXVH�RI�GDWD�VXFK�DV�
GUDZLQJ�XQMXVWLILHG�FRQFOXVLRQV��ODFN�RI�UHFRJQLWLRQ�IRU�GDWD�VKDULQJ��LVVXHV�RI�GDWD�TXDOLW\�
DQG�FRYHUDJH��HWF��%XLOGLQJ�WUXVW�WR�VKDUH�GDWD�GRHV�UHTXLUH�D�VRXQG�EDVH�LQ�µEHVW�SUDFWLFH¶��
x� µ,QWHUQDWLRQDO�FROODERUDWLRQV�FDQ�EH�NH\�WR�JHWWLQJ�DFFHSWDQFH�RI�GDWD�VWDQGDUGV�DQG�

LQWHURSHUDELOLW\��PDNH�VXUH�GDWD�PDQDJHPHQW�LV�VHHQ�DJDLQVW�EHVW�LQWHUQDWLRQDO�
SUDFWLFH�¶�

x� %HLQJ�DEOH�WR�VWUHVV�µDGGLWLRQDOLW\¶�DV�D�NH\�EHQHILW�FDQ�EULQJ�SHRSOH�RQ�ERDUG��µ,I�WKHLU�
FXUUHQW�IXQGLQJ�EDVH�LV�QRW�WKUHDWHQHG��\RX�FDQ�³VHOO´�WKH�EHQHILWV�IURP�FROODERUDWLRQ��
'DWD�VKDULQJ�LV�D�ELJ�LVVXH�ZLWK�ELRGLYHUVLW\�VFLHQWLVWV�DQG�WKHUH�LV�VWLOO�D�ORQJ�ZD\�WR�JR�
WR�JHW�IXOO�DFFHSWDQFH�RI�GDWD�OLEHUDWLRQ��:H�VKRXOG�ORRN�WR�RWKHU�GDWD�LQWHQVLYH�
FRPPXQLWLHV�IRU�H[DPSOHV��0HWHRURORJ\�KDV�D�ORQJ�KLVWRU\�RI�GDWD�FROOHFWLRQ�DQG�
VKDULQJ�ZKHUH�WKH�UHDO�YDOXHV�FRPH�RXW�RI�MRLQLQJ�PDQ\�GDWDEDVHV�WRJHWKHU�¶�

x� 6KDULQJ�HFRORJLFDO�GDWD�RQ�WRS�RI�VSHFLHV�EDVHG�GDWD�DOVR�IDFHG�FKDOOHQJHV��6RPH�
VFLHQWLVWV�ZHUH�UHOXFWDQW�WR�VKDUH�GDWD�XQWLO�WKH\�ZHUH�DEOH�WR�SXEOLVK�DQG�EH�FHUWDLQ�RI�
WKH�TXDOLW\�RI�WKH�GDWD��µ$SSURSULDWH�WRROV�IRU�GDWD�DWWULEXWLRQ�DUH�QHHGHG�DW�WKH�
FRPPHQFHPHQW�RI�DQ\�QHZ�SURMHFW�¶�

x� &KDQJH�YLHZV�RI�LQGLYLGXDOV�WKDW�GDWD�LV�QRW�µRZQHG¶�E\�LQGLYLGXDOV�EXW�WKDW�LW�LV�
LQVWLWXWLRQDO�ZLWK�RSHQ�DFFHVV��µ7D[RQRPLVWV�EHJDQ�WR�UHFRJQL]H�WKH�QHHG�IRU�D�&HQVXV�
EXW�WKH�ODFN�RI�D�FXOWXUH�RI�GDWD�VKDULQJ�OLPLWHG�WKH�FRQFHSWXDO�XSWDNH��,W�WRRN�D�IHZ�
LQGLYLGXDOV�WR�JLYH�XS�VRPH�GDWD�DQG�VKRZ�DGGHG�YDOXH�WKDW�VORZO\�OHG�WR�PRUH�SRVLWLYH�
YLHZV�¶�
& �� � � � � � � � � � � �

� � � �
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3DUWLFLSDQWV�ZHUH�ZLOOLQJ�WR�FRPPLW�WR�WKH�JRDOV�DQG�DSSURDFK�RI�WKH�&HQVXV�GHVSLWH�WKHLU�
LQVWLWXWLRQV��7KHUH�LV�OLWWOH�HYLGHQFH�WKDW�PDQ\�LQVWLWXWLRQV��SDUWLFXODUO\�XQLYHUVLWLHV��KDG�DQ\�
LQWHUHVW�LQ�WKH�&HQVXV�DV�D�PHDQV�WR�JDLQ�D�ZLGHU�SURILOH��+RZHYHU��GHYHORSLQJ�D�ZLGHU�
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FXOWXUH�RI�GDWD�VKDULQJ�DQG�RWKHU�FROODERUDWLYH�DFWLYLWLHV�SUHVHQWHG�VRPH�FKDOOHQJHV�IRU�
LQVWLWXWLRQV�LQ�WHUPV�RI�VWDII�DQG�GHSDUWPHQWDO�UHZDUG�V\VWHPV��KRZ�WR�UHFRJQL]H�DQG�UHZDUG�
FROOHFWLYH�DFWLYLW\�DQG�GDWD�VKDULQJ"�
x� :KHQ�EXLOGLQJ�YROXQWDU\�FROODERUDWLRQV��OHDGHUV�QHHG�WR�GHYHORS�VRPH�PHFKDQLVPV�E\�

ZKLFK�WR�H[HUW�DXWKRULW\�VXFK�DV�IRU�GDWD�VKDULQJ�DQG�,3�DWWULEXWLRQ��
x� ,QVWLWXWLRQV�KDYH�IHZ�UHZDUGV�IRU�VKDULQJ�GDWD�DQG�GHYHORSLQJ�ZLGHU�FROODERUDWLRQV��

7KHUH�DUH�EDUULHUV�WR�GDWD�VKDULQJ�VXFK�DV�DWWULEXWLRQ��SURPRWLRQ��SUHVWLJH��HWF��µ:H�QHHG�
LQVWLWXWLRQDO�UHIRUPV�WR�LQFHQWLYL]H�GDWD�VKDULQJ�DQG�HQVXUH�WKDW�IXQGLQJ�DJHQFLHV�KDYH�
UHTXLUHPHQWV�WR�PDNH�GDWD�DYDLODEOH�¶�

x� &XOWXUDO�DQG�VRFLDO�FKDQJH�UHTXLUHV�SURSRQHQWV�RI�FROODERUDWLRQ�DQG�GDWD�VKDULQJ�WR�
VKRZ�WKH�EHQHILWV�WR�VWDII�DQG�LQVWLWXWLRQV�RI�PRYLQJ�EH\RQG�VHOI�LQWHUHVW��6RPH�
PXVHXPV��DQG�WD[RQRPLVWV�LQ�SDUWLFXODU��KDG�SDUWLFXODUO\�FRQVHUYDWLYH�YLHZV�RQ�GDWD�
VKDULQJ��

x� :H�QHHG�WR�DYRLG�XQQHFHVVDU\�FRPSOH[LW\�LQ�WKHVH�FROODERUDWLRQV��µ,W�LV�HDVLHU�WR�
HVWDEOLVK�UHODWLRQVKLSV�ZLWK�PXOWLQDWLRQDO�FRPPHUFLDO�FRPSDQLHV�WKDQ�PDQ\�QDWLRQDO�
LQVWLWXWLRQV��,3�LVVXHV�VHHP�WR�OLPLW�FROODERUDWLRQ�LQ�JRYHUQPHQW�IXQGHG�ERGLHV�¶�
& �/ � � � � � � � � �
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7KH�&HQVXV�ZDV�FRQVWUXFWHG�DURXQG�SURMHFWV��LQWHUDFWLQJ�YLD�WKH�6HFUHWDULDW��WR�WKH�66&�DQG�WR�
WKH�)RXQGDWLRQ��3RVVLEOH�WKHPDWLF�RU�WRSLF�DUHDV�ZHUH�LGHQWLILHG�HLWKHU�YLD�WKH�66&��WRS�
GRZQ��RU�UHVHDUFKHUV��ERWWRP�XS���,I�WKH�66&�IRXQG�PHULW�LQ�WKH�LGHD��WKH�)RXQGDWLRQ�
SURYLGHG�IXQGLQJ�WR�EULQJ�D�JURXS�WRJHWKHU�WR�GHYHORS�D�SRWHQWLDO�SURSRVDO��7KH�JURXSV�ZHUH�
ODUJHO\�VHOI�IRUPLQJ�EXW�ZHUH�JHQHUDOO\�LQWHUQDWLRQDO�DQG�FRQVLVWHG�RI�UHVHDUFKHUV�ZLOOLQJ�WR�
HQWHU�LQWR�D�FROODERUDWLYH�SURMHFW�DQG�WR�VKDUH�GDWD��*URXSV�KDG�WR�µEHOLHYH�LQ�WKH�VFLHQFH�DQG�
EHOLHYH�LQ�WKH�WHDP¶�DQG�FRPPLW�WR�UHDO�FROODERUDWLRQ�QRW�MXVW�GRLQJ�D�VXE�SURMHFW��6RPH�RI�
WKH�FRPPHQWV�IURP�WKH�LQWHUYLHZV�PD\�SURYLGH�LQVLJKWV�LQWR�KRZ�IXWXUH�JURXSV�PLJKW�RSHUDWH�
LQ�RWKHU�DUHDV�RI�VFLHQFH��
x� 7KH�VL]H�RI�WKH�JURXS�LV�LPSRUWDQW��7KH�PRVW�HIIHFWLYH�JURXSV�DSSHDUHG�WR�PHHW�EHVW�

SUDFWLFH�IRU�JURXS�G\QDPLFV��DERXW��±���SDUWLFLSDQWV���:KHUH�VRPH�SURMHFWV�ZHQW�
EH\RQG�WKDW�QXPEHU��WKH\�VRPHWLPHV�VWUXJJOHG�WR�JHW�WUXH�FROODERUDWLRQ��

x� (DFK�PHHWLQJ�PXVW�PDNH�FRPPLWPHQWV�WR�GHOLYHUDEOHV�DQG�KDYH�HYHU\RQH�FRPPLW�WR�
EULQJ�VRPHWKLQJ�WR�HDFK�PHHWLQJ��%\�EXLOGLQJ�UHODWLRQVKLSV�SHRSOH�WKHQ�VKDUH�GDWD��

x� 5HFRJQL]H�WKDW�FROODERUDWLRQ�LV�EHWWHU�WKDQ�FRPSHWLWLRQ�DQG�WKDW�WKHUH�DUH�UHDO�DQG�HDUO\�
EHQHILWV��

x� 1HHG�IRU�WKH�XVH�RI�FROODERUDWLYH�WRROV�WR�EH�WKRXJKW�WKURXJK�DW�WKH�VWDUW�RI�WKH�SURMHFW��
6RPH�XVHV�FDQ�OHDG�WR�FORVHG�WHDPV��QRW�VKDUHG�V\VWHPV��

x� &ROODERUDWLRQ�QHHGV�WR���HFRJQL]HV�WKH�SHRSOH�WR�SHRSOH�LVVXHV�DV�ZHOO�DV�JHWWLQJ�
V\VWHP�WR�V\VWHP�GHVLJQV�LQ�SODFH��7KHUH�LV�D�ZLGH�GLYHUVLW\�RI�RSLQLRQV�DQG�DSSURDFKHV�
DV�WKHUH�LV�D�OHVV�XQLILHG�GLVFLSOLQDU\�EDVH�LQ�ELRORJ\�FRPSDUHG�ZLWK�WKH�SK\VLFDO�
VFLHQFHV��µ:H�VKRZHG�WKH�YDOXH�RI�ZRUNLQJ�WRJHWKHU��ZKLFK�LV�UDUH�LQ�ELRORJ\�¶�
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x� 0DQDJLQJ�H[SHFWDWLRQV�FDQ�EH�YHU\�GHPDQGLQJ��,W�LV�RIWHQ�KDUG�WR�SURPRWH�D�XQLILHG�
YRLFH�XQWLO�VXVSLFLRQV�DUH�HDVHG�DQG�DOO�EX\�LQ�WR�WKH�SURFHVV��
& �' � � � � � � � � � � �
� � � � � � �
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7KH�&HQVXV�FUHDWHG�D�ODUJH�QXPEHU�RI�JURXSV�RI�VFLHQWLVWV�DQG�RWKHUV�ZKR�ZHUH�SUHSDUHG�WR�
FRPPLW�WR�D�FKDOOHQJLQJ�YLVLRQ�DQG�VRPH�VWUHWFK�JRDOV��7KH\�ODUJHO\�SXW�DVLGH�WKHLU�SHUVRQDO�
DJHQGDV�DQG�WRRN�WKH�RSSRUWXQLW\�WR�ZRUN�GLIIHUHQWO\��7KLV�LV�D�OHJDF\�WKDW�VKRXOG�EH�IRVWHUHG�
E\�WKH�PDULQH�VFLHQFH�FRPPXQLW\�DQG�LW�LV�LPSRUWDQW�WKDW�WKH�HPHUJLQJ�OHDGHUV�LQ�PDULQH�
ELRORJ\�JUDVS�WKLV�RSSRUWXQLW\�WR�EXLOG�RQ�WKH�&HQVXV�DW�OHDVW�LQ�VRPH�WDUJHWHG�DUHDV��,W�ZLOO�EH�
WRR�HDV\�IRU�VFLHQWLVWV�WR�VWHS�EDFN�LQWR�PRUH�WUDGLWLRQDO�ZD\V�RI�ZRUNLQJ��

7KH�&HQVXV�ZDV�DEOH�WR�EULQJ�WRJHWKHU�PDULQH�ELRORJLVWV�WR�ZRUN�WRJHWKHU��
GHYHORS�FRPPRQ�VWDQGDUGV��DQG�VKDUH�GDWD��,�KDYH�IRXQG�WKLV�WR�EH�YHU\�GLIILFXOW�
DPRQJ�VFLHQWLVWV�ZKR�W\SLFDOO\�SUDFWLFH�µVPDOO�VFLHQFH¶��

$�VXPPDU\�RI�VRPH�RWKHU�UHOHYDQW�FRPPHQWV�IURP�LQWHUYLHZHHV�IROORZV��
x� ,QWHUQDWLRQDO�FROODERUDWLRQV�FDQ�EH�NH\�WR�JHWWLQJ�DFFHSWDQFH�RI�GDWD�VWDQGDUGV�DQG�

LQWHURSHUDELOLW\��PDNH�VXUH�GDWD�PDQDJHPHQW�LV�VHHQ�DJDLQVW�EHVW�LQWHUQDWLRQDO�SUDFWLFH��
x� 1HHG�WR���HFRJQL]HV�WKDW�µFRPPXQLWLHV�RI�LQWHUHVW¶�FDQ�EH�TXLWH�EURDG��+RZHYHU��

EULQJLQJ�LQ�JURXSV�VXFK�DV�1*2V�FDQ�IXUWKHU�H[DFHUEDWH�VXVSLFLRQV��1*2V�RIWHQ�GR�QRW�
WUXVW�JRYHUQPHQW�DJHQFLHV�DQG�PD\�QRW�EX\�LQ�WR�GDWD�VKDULQJ�DV�D�µPRGXV�RSHUDQGL¶��

x� 7KH�PRUH�FRPSOH[�WKH�SURMHFW��WKH�JUHDWHU�WKH�ULVNV��0DQ\�VFLHQWLVWV�GR�QRW�PDQDJH�ULVN�
SDUWLFXODUO\�ZHOO��1HHG�WR�EUHDN�FRPSOH[�SURMHFWV�LQWR�PHDQLQJIXO�ELWV�DQG�DLP�WR�EXLOG�
SDUWLFXODU�µFRPPXQLWLHV�RI�LQWHUHVW¶��

x� 3DUWQHUVKLSV�WDNH�D�ORQJ�WLPH�WR�QXUWXUH�DQG�WKHUH�QHHGV�WR�EH�LQYHVWPHQW�LQ�WLPH�DQG�
PRQH\�WR�GHYHORS�WKHVH��,QWHUQDWLRQDO�OLQNV�QHHG�WR�EH�ORRNHG�DW�LQ�D�YHU\�VWUDWHJLF�ZD\��
8QORFNLQJ�GDWD�IURP�GHYHORSLQJ�FRXQWULHV�LV�DQ�H[DPSOH�ZKHUH�ORQJ�WHUP�HQJDJHPHQW�
LV�QHHGHG��

x� *RRG�GLVFLSOLQHV�RQ�PHWDGDWD�DQG�UHTXLUHPHQWV�IRU�SURMHFWV�WR�VKDUH�GDWD�HQDEOHG�
SHRSOH�WR�ZRUN�DQG�SXEOLVK�WRJHWKHU��

x� %XLOGLQJ�FROODERUDWLYH�HQGHDYRUV�PXVW�LGHQWLI\�WKH�NH\�UHDO�ZRUOG�VFLHQWLILF�TXHVWLRQ�
WKDW�FDQ�RQO\�EH�DGGUHVVHG�WKURXJK�FROODERUDWLRQ�WKHQ�DVN�µZKDW�LQIRUPDWLRQ�GR�ZH�
QHHG�WR�DGGUHVV�WKDW�TXHVWLRQ"¶�7KHQ�WKH�µZK\�DQG�KRZ¶�TXHVWLRQV�FDQ�EH�DUWLFXODWHG��
& �d �� � � � � � � � � �
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7KH�WD[RQRPLF�FRPPXQLW\��ZKLFK�LV�ODUJHO\�PXVHXP�EDVHG��ZDV�D�PDMRU�FRQWULEXWRU�WR��DQG�
EHQHILFLDU\�IURP��WKH�&HQVXV��7D[RQRPLVWV�KDYH�ODUJHO\�RSHUDWHG�DV�LQGLYLGXDOV�VR�LW�LV�
VDOXWDU\�WR�REVHUYH�KRZ�WKH�SUDFWLFH�RI�WD[RQRP\�KDV�EHHQ�FKDOOHQJHG�DQG�FKDQJHG�WKURXJK�
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WKH�&HQVXV��,W�LV�D�FRPPXQLW\�WKDW�KDV�D�UHVSRQVLELOLW\�WR�QDPH�DQG�GHVFULEH�WKH�RUJDQLVPV�
IRXQG�GXULQJ�WKH�&HQVXV�DQG�H[SHFWDWLRQV�DUH�KLJK�WKDW�WKLV�SURFHVV�ZLOO�EH�GRQH�
H[SHGLWLRXVO\��%LRGLYHUVLW\�UHODWHG�LQLWLDWLYHV�VXFK�DV�*%,)��(2/��&DWDORJXH�RI�/LIH��DOO�UHO\�
RQ�WKH�VKDULQJ�RI�GDWD�ODUJHO\�IURP�PXVHXPV��7KHVH�KDYH�IDFHG�FKDOOHQJHV�LQ�OHYHOV�RI�
GLJLWL]DWLRQ��PHWDGDWD�VWDQGDUGV��LQWHURSHUDEOH�V\VWHPV�DV�ZHOO�DV�WKH�VRFLDO�DQG�FXOWXUDO�
FKDQJHV�UHTXLUHG��6RPH�FRPPHQWV�DERXW�FROODERUDWLRQ�SURYLGH�LQVLJKWV�LQWR�WKLV�FRPPXQLW\��
x� µ7KH�&HQVXV�SOD\HG�D�YHU\�LPSRUWDQW�UROH�LQ�HQDEOLQJ�PH�WR�LQWHUDFW�ZLWK�HFRORJLVWV�DQG�

DUWLFXODWH�WKH�YDOXH�RI�WD[RQRP\��)RU�WKH�ILUVW�WLPH�,�ZDV�DEOH�WR�PHHW�HFRORJLVWV�DQG�
EHJLQ�WR�FRPELQH�SHUVRQDO�WD[RQRPLF�LQWHUHVWV�ZLWK�RWKHU�GLVFLSOLQHV�¶�

x� %XLOGLQJ�WUXVW�ZLWK�WKH�PXVHXP�FRPPXQLW\�LQ�SDUWLFXODU�ZDV�FULWLFDO��0XVHXPV�RIWHQ�
IHHO�XQGHUIXQGHG�DQG�XQGHUYDOXHG�DQG�VDZ�WKH�&HQVXV�DV�D�SRWHQWLDO�WKUHDW��µ:K\�KDV�D�
UHVHDUFK�LQVWLWXWH�JRW�WKH�IXQGLQJ�ZKHQ�ZH�DUH�WKH�QDWXUDO�KRPH�RI�GLVFRYHU\"¶�

x� 7D[RQRPLVWV�ZHUH�RIWHQ�WKH�PDLQ�JURXS�H[SHULHQFLQJ�XQHDVH��%DVLFDOO\�D�FRQVHUYDWLYH�
JURXS��WKH\�VDZ�ULVNV�LQ�GLYHUWLQJ�IXQGLQJ�DZD\�IURP�WKHLU�ZRUN��7KH\�ZHUH�QRW�XVHG�WR�
µWKLQNLQJ�ELJ¶�DQG�FROOHFWLYHO\��7D[RQRPLVWV�DUH�RIWHQ�QRW�XVHG�WR�GDWD�VKDULQJ�VR�D�
FXOWXUH�FKDQJH�ZDV�UHTXLUHG��7KH�OHYHO�RI�WKLV�HIIRUW�PLJKW�EH�XQGHUHVWLPDWHG��

x� 7KH�&HQVXV�ZDV�YHU\�VXFFHVVIXO�LQ�PRELOL]LQJ�UHVRXUFHV�DQG�EXLOGLQJ�WUXVW��
7D[RQRPLVWV�DUH�QRW�XVHG�WR�ZRUNLQJ�LQ�ELJ�SURMHFWV�ZLWK�ODUJH�IXQGV��7KH�&HQVXV�
FKDQJHG�WKH�ZD\�WD[RQRPLVWV�YLHZ�WKHPVHOYHV��µ%HLQJ�DEOH�WR�WDNH�D�ORQJ�WHUP�YLHZ�RI�
VFLHQFH�ZDV�PRVW�LPSRUWDQW�DQG�UHDOO\�ZDV�WKH�SLQQDFOH�RI�P\�FDUHHU�DV�D�WD[RQRPLVW��
,W�ZDV�PRVW�YDOXDEOH�WR�EH�DEOH�WR�SXW�WD[RQRP\�LQWR�D�ZLGHU�IUDPHZRUN�ZLWK�
HFRORJLVWV��PROHFXODU�ELRORJLVWV��RFHDQRJUDSKHUV��HWF��7D[RQRP\�QRZ�ILWV�ZLWKLQ�D�
V\VWHP�¶�
& �d �� � � � � � � � � � � � � �
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&ROODERUDWLRQ�DQG�WUDQVGLVFLSOLQDULW\�DUH�NH\�IHDWXUHV�RI�ODUJH�VFDOH�VFLHQFH�SURMHFWV��$�
VXFFHVVIXO�SURMHFW�VKRXOG��
x� ,GHQWLI\�DQG�XQGHUVWDQG�SRWHQWLDO�EDUULHUV�WR�FROODERUDWLRQ�DQG�GHYHORS�VSHFLILF�

VWUDWHJLHV�DQG�SURFHVVHV�WR���LQLPL]HV�WKHVH��
x� +DYH�D�FOHDU�YLHZ�RI�H[SHFWDWLRQV�RI�KRZ�HDFK�GLVFLSOLQH�FDQ�FRQWULEXWH�DQG�KRZ�VXFK�

FRQWULEXWLRQV�DUH�UHFRJQL]HG��%H�SUHSDUHG�IRU�VRPH�ODWHUDO�FRQWULEXWLRQV�VXFK�DV�IURP�
WKH�DUWV��

x� +DYH�DFFHVV�WR�VRPH�VSHFLILF�IXQGLQJ�WR�IDFLOLWDWH�EULQJLQJ�SHRSOH�WRJHWKHU��%XLOGLQJ�
WUXVW�WR�ZRUN�WRJHWKHU�LV�FULWLFDO�WR�IXWXUH�VXFFHVV��

x� 3URYLGH�IXQGLQJ�WR�GHYHORS�SURSRVDOV��
x� 'HYHORS�VRPH�FRPPRQ�FRPPXQLFDWLRQ�DQG�FROODERUDWLRQ�WRROV�WKDW�FDQ�HQKDQFH�IXOO�

FROODERUDWLRQ��
x� ([SHFW�VLJQLILFDQW�FXOWXUH�FKDQJH�LQ�WKH�ZD\�VRPH�VFLHQFH�LV�FRQGXFWHG��%H�SUHSDUHG�WR�

VXSSRUW�DQG�UHZDUG�SRVLWLYH�FKDQJH��
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7KH�&HQVXV�ZDV�FRQFHLYHG�DW�D�WLPH�ZKHQ�ELRGLYHUVLW\�UHVHDUFKHUV�ZHUH�EHJLQQLQJ�WR�DVN�
KRZ�YDOXH�PLJKW�EH�JDLQHG�IURP�WKH�VXEVWDQWLDO�ELRORJLFDO�FROOHFWLRQV�WKDW�KDG�EHHQ�DFTXLUHG��
ODUJHO\�E\�WKH�JUHDW�QDWXUDO�KLVWRU\�PXVHXPV��WKURXJK�VHYHUDO�FHQWXULHV�RI�H[SORUDWLRQ�DQG�
GLVFRYHU\��8QORFNLQJ�LQIRUPDWLRQ�DERXW�VSHFLHV��WKHLU�WD[RQRP\��UHODWLRQVKLSV�DQG�IXQFWLRQV�
ZRXOG�IROORZ�SURYLGHG�LQIRUPDWLRQ�FRXOG�EH�GLJLWL]HG�DQG�GHOLYHUHG�IUHHO\�RYHU�WKH�HPHUJLQJ�
,QWHUQHW�SURWRFROV��7KH�SURWDJRQLVWV�WKRXJKW�WKLV�ZRXOG�UHGXFH�GHPDQGV�IRU�UHSDWULDWLRQ�RI�
VSHFLPHQV�DQG�SURYLGH�WKH�PHDQV�WR�DJJUHJDWH�GDWD�IRU�PRUH�UREXVW�PRGHOLQJ�DQG�KHQFH�
SROLF\�GHYHORSPHQW��
*%,)�DQG�2%,6�GHYHORSHG�DURXQG�WKH�VDPH�WLPH�LQ�WKH�ODWH�����V�ZLWK�D�IHZ�SHRSOH�DVNLQJ�
KRZ�VXFK�LQIRUPDWLRQ�GHOLYHU\�FRXOG�EH�GRQH��,QLWLDWLYHV�OLNH�*HQ%DQN�GHYHORSHG�LQ�WKH�
GLJLWDO�DJH�VR�GDWD�PDQDJHPHQW�SURWRFROV�UHIOHFWHG�WKDW�WHFKQRORJ\��0XFK�ELRGLYHUVLW\�
LQIRUPDWLRQ�SUH�GDWHG�WKDW�HUD�VR�WKHUH�ZHUH�IHZ�FRPPRQ�VWDQGDUGV�DQG�SURWRFROV�IRU�VKDULQJ�
GDWD�DQG�GHYHORSLQJ�LQWHURSHUDEOH�V\VWHPV��$�IHZ�OHDGHUV�LGHQWLILHG�WKH�QHHG�DQG�RSSRUWXQLW\�
EXW�WKHUH�ZHUH�VLJQLILFDQW�TXHVWLRQV�RQ�IHDVLELOLW\�DQG�IXQGLQJ��
*%,)�WRRN�WLPH�WR�GHYHORS�DQ�RUJDQL]DWLRQ�EDVHG�RQ�JRYHUQPHQWDO�DJUHHPHQWV�RSHUDWLQJ�
XQGHU�D�QRQ�ELQGLQJ�PHPRUDQGXP�RI�XQGHUVWDQGLQJ�ZLWK�IXQGLQJ�SURYLGHG�WKURXJK�D�IRUPXOD�
KDYLQJ�VRPH�OLQNV�WR�*'3��,W�ZDV�WKHQ�DEOH�WR�FUHDWH�D�VHFUHWDULDW�DQG�EXLOG�WKH�LQIUDVWUXFWXUH�
DQG�GDWD�VKDULQJ�WRROV�IRU�VSHFLHV�DQG�VSHFLPHQ�LQIRUPDWLRQ��*%,)�LV�QRZ�VHHQ�DV�D�FRUH�SDUW�
RI�WKH�GLJLWDO�LQIRUPDWLRQ�V\VWHP�ZLWK�OLQNV�LQWR�JHQHWLF�GDWD��*HQ%DQN��DQG�PDQ\�SK\VLFDO�
UHVRXUFH�GDWDEDVHV�DQG�REVHUYDWLRQ�V\VWHPV��
2%,6�ZDV�GHYHORSHG�WKURXJK�WKH�LGHDV�RI�)UHG�*UDVVOH�DW�5XWJHUV�8QLYHUVLW\�DQG�KDG�PDQ\�
SDUDOOHOV�WR�WKH�REMHFWLYHV�RI�*%,)��DOEHLW�ZLWK�D�IRFXV�RQ�PDULQH�ELRGLYHUVLW\�GDWD��$V�WKH�
FRQFHSW�RI�WKH�&HQVXV�ZDV�EHLQJ�GHYHORSHG��2%,6�EHFDPH�D�FHQWUDO�SDUW�RI�WKH�GDWD�
PDQDJHPHQW�V\VWHP�IRU�WKH�&HQVXV�DV�D�GDWD�UHSRVLWRU\�IRU�&HQVXV�JHQHUDWHG�GDWD�DQG�DV�D�
XQLI\LQJ�LQIUDVWUXFWXUH��7KH�)RXQGDWLRQ�UHFRJQL]HG�WKLV�RSSRUWXQLW\�DQG�SURYLGHG�VLJQLILFDQW�
IXQGLQJ�WR�GHYHORS�WKH�LQIUDVWUXFWXUH�IRU�2%,6�DQG�HQFRXUDJH�SDUWLFLSDQWV�WR�VKDUH�GDWD��DQ�
LQYHVWPHQW�LQ�SK\VLFDO�DQG�VRIWZDUH�DVVHWV�DQG�LQ�WKH�VRFLDO�SURFHVVHV�WR�HQFRXUDJH�GDWD�
VKDULQJ��
2%,6�DQG�*%,)�KDG�VLPLODU�DVSLUDWLRQV�ZLWK�WKH�ODWWHU�KDYLQJ�D�JOREDO�UHDFK�ZKLOH�2%,6�KDG�
D�IRFXV�RQ�PDULQH�ELRGLYHUVLW\�GDWD��7KLV�V\QHUJ\�ZDV�UHFRJQL]HG�ZLWK�2%,6�EHFRPLQJ�D�NH\�
HDUO\�SDUWLFLSDQW�LQ�*%,)�DV�WKH�PDLQ�SURYLGHU�RI�PDULQH�ELRGLYHUVLW\�GDWD��$V�WKLV�DZDNHQLQJ�
RI�GLJLWDO�GDWD�RSSRUWXQLWLHV�IRU�ELRGLYHUVLW\�JUHZ��VHYHUDO�PRUH�LQLWLDWLYHV�HPHUJHG�DQG�
EHFDPH�DOLJQHG�ZLWK�*%,)�DQG�2%,6��0XFK�OLNH�WKH�HPHUJHQFH�RI�VWDUW�XS�FRPSDQLHV��WKLV�
RIWHQ�FRQIXVLQJ�VSHFWUXP�RI�DFURQ\PV�DQG�LQWHUHVWV�PD\�FRDOHVFH�LQWR�D�PRUH�VXVWDLQDEOH�
GDWD�PDQDJHPHQW�V\VWHP�WKDW�WDNHV�ELRGLYHUVLW\�GDWD�LQWR�ZLGHU�UHDOPV�DQG�XVHV��
7KLV�VHFWLRQ�FRQFHQWUDWHV�RQ�GDWD�PDQDJHPHQW�ZLWKLQ�WKH�&HQVXV��SURVSHFWV�IRU�2%,6�DQG�
OHVVRQV�OHDUQHG�IRU�WKH�ORQJ�WHUP�VXVWDLQDELOLW\�RI�GDWD�LQIUDVWUXFWXUHV��
� �
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2%,6�ZDV�WKH�µJOXH�WKDW�KHOG�WKH�&HQVXV�WRJHWKHU¶��8QGRXEWHGO\�WKH�2%,6�IUDPHZRUN�
SURYLGHG�WKH�PHDQV�IRU�WKH�HDUO\�VKDULQJ�RI�GDWD�LQ�WKH�SODQQLQJ�ZRUNVKRSV�DQG�KHOSHG�
LGHQWLI\�VXUYH\�DQG�UHVHDUFK�GDWD�JDSV��7KH�VLJQLILFDQW�HDUO\�LQYHVWPHQW�LQ�EXLOGLQJ�D�
UHDVRQDEO\�VWDEOH�LQIUDVWUXFWXUH�ZDV�SHUFHSWLYH�HYHQ�LI�WKHUH�ZHUH�VRPH�TXHVWLRQV�RQ�LWV�
UHODWLYH�VLJQLILFDQFH��+RZHYHU��ZLWKRXW�VXFK�DQ�LQIUDVWUXFWXUH��SURMHFWV�ZRXOG�KDYH�
GHYHORSHG�WKHLU�RZQ�GDWDEDVHV�ZLWK�OLPLWDWLRQV�WR�VKDULQJ�DQG�LQWHURSHUDELOLW\��$OVR�WKH�FOHDU�
DQG�SRZHUIXO�H[SHFWDWLRQ�IURP�WKH�)RXQGDWLRQ�ZDV�WKDW�GDWD�JHQHUDWHG�XQGHU�WKH�&HQVXV�
XPEUHOOD�PXVW�EH�RSHQO\�VKDUHG�YLD�2%,6��
%LRGLYHUVLW\�VFLHQWLVWV�GLG�QRW�KDYH�D�WUDGLWLRQ�RI�GDWD�VKDULQJ�DQG�WKH�VLJQLILFDQW�FXOWXUDO�
FKDQJH�WKH�&HQVXV�UHTXLUHG�LV�D�ODVWLQJ�OHJDF\�IRU�PDULQH�ELRORJ\��VHH�6HFWLRQ����
&ROODERUDWLRQ���7KH�HDUO\�SODQQLQJ�ZRUNVKRSV�EURXJKW�WRJHWKHU�SHRSOH�ZKR�ZHUH�ZLOOLQJ�WR�
VKDUH�GDWD�DQG�LGHDV�DQG�2%,6�ZDV�WKH�PHDQV�WR�FRPSDUH�GDWD�RQ�D�FRPPRQ�SODWIRUP��,Q�D�
IHZ�FDVHV�SHRSOH�HOHFWHG�QRW�WR�EH�SDUW�RI�WKDW�SURFHVV�DQG�UHVHUYHG�WKH�ULJKW�WR�RSHUDWH�LQ�D�
PRUH�FRPSHWLWLYH�PDQQHU�RXWVLGH�RI�WKH�&HQVXV��+RZHYHU��WKLV�ZDV�YHU\�PXFK�D�PLQRULW\�
YLHZ��
7KH�GHFDGH�RI�WKH�&HQVXV�VDZ�VLJQLILFDQW�FKDQJHV�LQ�GDWD�PDQDJHPHQW��+DUGZDUH�DQG�
VRIWZDUH�SODWIRUPV�SUROLIHUDWHG�DQG�LW�ZDV�D�FKDOOHQJH�WR�NHHS�SURYLGLQJ�SURFHVVHV�DQG�WRROV�
IRU�GDWD�VKDULQJ�DQG�LQWHURSHUDELOLW\�OHW�DORQH�LQYHVW�HQRXJK�LQ�UHDFKLQJ�RXW�WR�UHVHDUFKHUV�
ZKR�KDG�LQWHUHVWLQJ�GDWDVHWV��7KLV�LV�RQH�RI�WKH�FRQXQGUXPV�ZKHUHE\�UHTXLUHPHQWV�IRU�
PHWDGDWD�DQG�GDWD�VKDULQJ�SURWRFROV�FDQ�EH�LPSRVHG�RQ�QHZ�SURMHFWV�\HW�WKHUH�PD\�EH�
VXEVWDQWLDO�EHQHILWV�LQ�LQYHVWLQJ�LQ�RSHQLQJ�ROG�GDWDVHWV�WR�ZLGHU�VFUXWLQ\��,QWHUYLHZHHV�GLG�
RIIHU�VRPH�FRPPHQWV�WKDW�WKHUH�ZDV�LQVXIILFLHQW�IRFXV�LQ�VRPH�FDVHV�RQ�LGHQWLI\LQJ�DQG�
UHOHDVLQJ�VXFK�GDWDVHWV��7KH�XVH�RI�µPLQL�JUDQWV¶�LQ�VRPH�SURMHFWV�SURYHG�WR�EH�D�YHU\�
HIIHFWLYH�PHFKDQLVP�WR�JHW�GDWD�LQWR�D�IRUP�IRU�VKDULQJ�WKURXJK�2%,6��
(DUO\�LQYHVWPHQWV�LQ�2%,6�HQDEOHG�V\VWHPV¶�GHYHORSPHQW��DQG�WKH�VKDULQJ�RI�!���PLOOLRQ�
PDULQH�ELRGLYHUVLW\�GDWD�UHFRUGV�WKURXJK�2%,6�LV�D�VLJQLILFDQW�DFKLHYHPHQW��+RZHYHU��WKHUH�
DUH�YLHZV�WKDW�2%,6�GRHV�QRW�KDYH�VXIILFLHQW�UHVRXUFHV�WR�SURYLGH�WKH�IXOO�OHYHO�RI�VXSSRUW�
QHHGHG�WR�NHHS�LWV�SUHPLHU�SRVLWLRQ�DQG�VRPH�SURMHFWV�SUHIHU�WR�GHYHORS�DQG�XVH�WKHLU�RZQ�
ZHEVLWHV�DQG�VHUYHUV�IRU�GDWD�PDQDJHPHQW��
2%,6�DOVR�KDG�D�SDUDOOHO�JRYHUQDQFH�DQG�DGYLVRU\�SURFHVV�WKDW�ZDV�FKDOOHQJHG�WKURXJK�
SHUVRQDOLWLHV�DQG�DQ�XQFOHDU�OLQN�WKURXJK�WKH�66&�WR�WKH�&HQVXV�DV�D�ZKROH��5LVNV�LQKHUHQW�LQ�
WKLV�SURFHVV�FRXOG�KDYH�EHHQ�LGHQWLILHG�DQG�PLWLJDWHG�HDUOLHU�LQ�WKH�OLIH�RI�WKH�&HQVXV��7KHUH�
ZHUH�DOVR�FKDOOHQJHV�LQ�2%,6¶V�UHODWLRQVKLSV�ZLWK�RUJDQL]DWLRQV�VXFK�DV�*%,)��7KLV�DSSHDUHG�
WR�EH�EDVHG�DURXQG�WKH�LVVXH�RI�2%,6�DV�µWKH¶�QRGH�IRU�PDULQH�ELRGLYHUVLW\�GDWD�RU�ZDV�LW�
DFWLQJ�DV�RQH�RI�VHYHUDO�QRGHV"�+RZHYHU��WKH�&HQVXV�GLG�QRW�FRYHU�DOO�ELRGLYHUVLW\�UHODWHG�
UHVHDUFK�LQ�WKH�RFHDQV�QRU�GLG�LW�KDYH�VWURQJ�LQVWLWXWLRQDO�FRPPLWPHQWV�IRU�GDWD�VKDULQJ��VR��
ZLWK�2%,6�EHLQJ�VHHQ�DV�D�&HQVXV�QRGH��RWKHU�UHVHDUFKHUV�DQG�LQVWLWXWLRQV�GHYHORSHG�WKH�
PHDQV�WR�VKDUH�GDWD�ZLWK�WKH�OLNHV�RI�*%,)�ZLWKRXW�JRLQJ�WKURXJK�WKH�2%,6�SRUWDO��7KLV�
UHVXOWHG�LQ�VRPH�WHQVLRQV��
2%,6�GHYHORSHG�DV�D�OHDGLQJ�HGJH�GDWD�VKDULQJ�SRUWDO�DQG�SURYHG�WKDW�WKH�PDULQH�FRPPXQLW\�
FRXOG�VKDUH�ELRGLYHUVLW\�GDWD��7KURXJK�WKH�&HQVXV�FXOWXUDO�FKDQJH�RFFXUUHG�DQG�WKHUH�ZHUH�
PDQ\�GHPRQVWUDEOH�EHQHILWV�IURP�EHLQJ�DEOH�WR�EXLOG�ZLGHU�GDWD�LQWR�V\QWKHVLV�DQG�PRGHOLQJ��
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+RZHYHU��WKH�PRYH�IURP�µSURRI�RI�FRQFHSW¶�WR�D�PRUH�VXVWDLQDEOH�DQG�FHQWUDO�PRGHO�ZLWK�
VXIILFLHQW�UHVRXUFHV�WR�NHHS�DW�WKH�OHDGLQJ�HGJH�RI�GDWD�PDQDJHPHQW�UHPDLQV�D�FKDOOHQJH��
'HVSLWH�WKHVH�LVVXHV�2%,6�ZDV�D�NH\�SDUW�RI�WKH�&HQVXV�DQG�D�VXPPDU\�RI�VRPH�RI�WKH�PDQ\�
FRPPHQWV�IURP�LQWHUYLHZHHV�RQ�2%,6�LQFOXGH��
x� 7KH�PLQL�JUDQW�V\VWHP�ZDV�YHU\�YDOXDEOH�WR�DFFHVV�GDWD�WKDW�PLJKW�QRW�RWKHUZLVH�EH�

DFFHVVLEOH��6RPHWLPHV�SHRSOH�KDG�D�µWDNH�QRW�JLYH¶�DWWLWXGH�VR�ULVNV�ZHUH�WKHUH��
x� 7KH�FKDOOHQJH�RI�DOORZLQJ�HDFK�SURMHFW�WR�GHYHORS�LWV�RZQ�PHWULFV��'HVSLWH�H[SHFWDWLRQ�

RQ�FRQVLVWHQF\�DQG�VWDQGDUGV��WKHUH�ZDV�QR�UHDO�GHPDQG�IURP�WKH�66&�WR�PDNH�WKLV�
KDSSHQ��

x� 2%,6�GLG�QRW�UHDOO\�GHOLYHU�±�LW�ZDV�2.�IRU�ZKDW�OLYHV�ZKHUH�EXW�QRW�IRU�PHDQLQJIXO�
FRPSDULVRQV��2%,6�ZDV�QRW�UHDOO\�UHVSRQVLYH�WR�XVHU�UHVHDUFKHU�GHPDQGV�VR�SURMHFW�
VSHFLILF�GDWD�PDQDJHPHQW�V\VWHPV�ZHUH�GHYHORSHG�IRU�VRPH�SURMHFWV�±�QRW�DOZD\V�
FRPSDWLEOH�ZLWK�2%,6��

x� *HWWLQJ�WKH�GDWD�PRGHO�ULJKW�LV�LPSRUWDQW�±�LQDSSURSULDWH�GDWD�IRUPDWV�DQG�VWUXFWXUHV�
FDQ�FRQVWUDLQ�WKH�DELOLW\�WR�VKDUH�GDWD�DFURVV�D�ZLGH�UDQJH�RI�V\VWHPV��

x� 1RW�HQRXJK�VWDII�WR�UHDOO\�LQWHUDFW�DV�HTXDO�SDUWQHUV��1HHG�WR�EXLOG�PRUH�FDSDELOLW\��
,PEDODQFH�RI�EXGJHW�DQG�LQIOXHQFH�FI��*%,)��$�FULWLFDO�PDVV�RI�IXQGLQJ�DQG�FDSDFLW\�LV�
QHHGHG�WR�JLYH�FRQILGHQFH��

x� ,Q�ORRNLQJ�EDFN�SUREDEO\�WKHUH�ZHUH�WRR�IHZ�QRGHV�DQG�DV�&R0/�IXQGV�DUH�UHGXFHG��
QRGHV�DUH�IXUWKHU�XQGHU�WKUHDW��

x� (IIRUWV�WR�EXLOG�V\VWHPV�EXW�QR�PRQH\�IRU�FRQWHQW�±�D�VRXUFH�RI�FRQIOLFW��
x� 6RPH�PRQH\�HYHQWXDOO\�JLYHQ�IRU�GDWD�UHVFXH�±�µWD[RQRPLVWV�ZHUH�H[SHFWHG�WR�JLYH�

WKHP�GDWD�IRU�QRWKLQJ�¶�
x� 1HHGV�WR�EH�H[SOLFLW�DW�WKH�VWDUW�RI�WKH�SURMHFW��'DWD�VKDULQJ�SURWRFROV�DQG�PHWDGDWD�

UHFRUGLQJ�DUH�HVVHQWLDO��'R�QRW�XQGHUHVWLPDWH�WKH�QHHG�IRU�FXOWXUH�FKDQJH��
& �� � � � � � K�/^� � � � � � �
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2%,6�LV�QRZ�LQ�WUDQVLWLRQ�IURP�LWV�UROH�DV�SDUW�RI�D�JOREDO�UHVHDUFK�SURJUDP�WR�RQH�ZKHUH�LW�
SURYLGHV�FRUH�PDULQH�ELRGLYHUVLW\�GDWD�IRU�D�ZLGH�UDQJH�RI�XVHV��,W�KDV�SURYHG�LW�ZRUNHG�DQG�
SURGXFHG�VRPH�YDOXDEOH�SURGXFWV��1RZ�WKH�FKDOOHQJH�LV�WR�NHHS�WKH�QRGH�V\VWHP�DFWLYH�DQG�
ZHOO�VXSSRUWHG�DQG�WR�NHHS�WKH�2%,6�V\VWHPV�XS�WR�GDWH��/LNH�WKH�&HQVXV�DV�D�ZKROH��D�NH\�
LVVXH�LV�WR�XQGHUVWDQG�KRZ�WR�WUDQVLWLRQ�WR�D�PRUH�VXVWDLQDEOH�DQG�HPEHGGHG�IXWXUH��
6LQFH�LWV�LQFHSWLRQ�2%,6�KDV�EHHQ�VWURQJO\�DVVRFLDWHG�ZLWK�)UHG�*UDVVOH�DQG�5XWJHUV�
8QLYHUVLW\�DQG�WKH�UHVHDUFK�DFWLYLWLHV�RI�WKH�&HQVXV��'XULQJ�WKH�UHVHDUFK�SKDVH�WKLV�ZDV�WKH�
FRUUHFW�ORFDWLRQ��+RZHYHU��ZLWK�2%,6¶�DWWHPSWV�WR�KDYH�D�ZLGHU�UROH�LQ�RFHDQ�SROLF\�DQG�
HGXFDWLRQ��DV�ZHOO�DV�EHLQJ�D�GDWD�SRUWDO��LWV�UHODWLRQVKLSV��JRYHUQDQFH�DQG�IXQGLQJ�QHHG�WR�EH�
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UHDVVHVVHG��7KH�PRYH�RI�2%,6�WR�FRPH�XQGHU�WKH�XPEUHOOD�RI�WKH�,2&�WKURXJK�LWV�
,QWHUQDWLRQDO�2FHDQRJUDSKLF�'DWD�DQG�,QIRUPDWLRQ�([FKDQJH�3URJUDP��,2'(��LV�WLPHO\�DQG�
ZLOO�HQKDQFH�OLQNV�WR�SROLF\�GHYHORSPHQW��%XW�WKHUH�DUH�ULVNV�WKDW�2%,6�PD\�QR�ORQJHU�EH�WKH�
SUHIHUUHG�SRUWDO�IRU�PDULQH�ELRGLYHUVLW\�GDWD�LI�LWV�SURILOH�LV�ORVW�ZLWKLQ�D�ZLGHU�RFHDQRJUDSKLF�
FRPPXQLW\��
7KH�JRYHUQDQFH�RI�2%,6�DQG�LWV�UHODWLRQVKLSV�DOVR�QHHG�WR�EH�UHYLHZHG�LQ�OLJKW�RI�LWV�QHZ�
µRZQHUVKLS¶��7KLV�UHSRUW�LV�QRW�DQ�LQ�GHSWK�DQDO\VLV�RI�2%,6�EXW�E\�DSSO\LQJ�VRPH�
JRYHUQDQFH�SULQFLSOHV��VHH�VHFWLRQ����*RYHUQDQFH��WR�DQ\�UHYLHZ��WKH�PDULQH�FRPPXQLW\�PD\�
EH�DEOH�WR�GHYHORS�D�PRGHO�WKDW�PHHWV�ERWK�VFLHQWLILF�QHHGV�DQG�WKH�GHPDQGV�RI�IXQGHUV�DQG�
XVHUV�RI�WKH�GDWD��2QH�LPPHGLDWH�RSSRUWXQLW\�LV�WR�H[DPLQH�WKH�UHODWLRQVKLS�RI�2%,6�ZLWK�
*%,)��&XUUHQWO\�2%,6�LV�DQ�DVVRFLDWH�SDUWLFLSDQW�WKURXJK�EHLQJ�D�GDWD�SURYLGHU��:LWK�WKH�
PRYH�WR�WKH�,2&��2%,6�FDQ�EH�UHSRVLWLRQHG�DV�D�PHPEHU�RI�WKH�1RGHV�&RPPLWWHH�LQ�WKH�
FXUUHQW�*%,)�VWUXFWXUH�ZLWK�WKH�,2&�WDNLQJ�WKH�FXUUHQW�2%,6�VHDW�DW�WKH�*RYHUQLQJ�%RDUG�RI�
*%,)��
$�UHFRQVWLWXWHG�JRYHUQLQJ�ERDUG�IRU�2%,6�FRXOG�DOVR�KDYH�D�UROH�LQ�GHYHORSLQJ�IXQGLQJ�
VRXUFHV�EH\RQG�ZKDW�PLJKW�FRPH�YLD�WKH�,2&�DQG�LQ�GHYHORSLQJ�OLQNV�ZLWK�GDWD�PDQDJHUV�
EH\RQG�WKH�,2'(��2%,6�QHHGV�WR�KDYH�VRPH�IRUP�RI�LGHQWLW\�DQG�IXQGLQJ�WR�NHHS�LW�DV�WKH�
SUHIHUUHG�GDWD�VKDULQJ�IDFLOLW\�IRU�PDULQH�ELRORJ\��7KH�DOWHUQDWLYH�ZLOO�VHH�2%,6�GHFOLQH�LQ�
LPSRUWDQFH�DV�QHZ�GDWD�PDQDJHPHQW�V\VWHPV�HPHUJH��
$Q\�JRYHUQDQFH�DUUDQJHPHQW�IRU�2%,6�DOVR�VKRXOG�H[DPLQH�LWV�SK\VLFDO�ORFDWLRQ��7KH�UHYLHZ�
WHDP�KDV�FRQFHUQV�WKDW�KDYLQJ�VXFK�D�FRUH�LQIUDVWUXFWXUH�ZLWKLQ�D�XQLYHUVLW\�HQYLURQPHQW�PD\�
QRW�EH�WKH�PRVW�VHFXUH��8QLYHUVLWLHV�SURYLGH�H[FHOOHQW�VXSSRUW�IRU�UHVHDUFK�SURMHFWV�WKDW�KDYH�
ILQLWH�GXUDWLRQV�EXW�PD\�QRW�EH�WKH�EHVW�ORFDWLRQ�IRU�D�ORQJ�WHUP�LQIUDVWUXFWXUH��'DWD�FHQWHUV�
DUH�QRZ�HPHUJLQJ�DV�D�UHDO�DOWHUQDWLYH�DQG�WKH\�FDQ�SURYLGH�WKH�QHFHVVDU\�KDUGZDUH��VRIWZDUH�
GHYHORSPHQW�DQG�KHOS�GHVN�VXSSRUW�WKDW�D�VPDOO�JURXS�RI��DOEHLW�YHU\�GHGLFDWHG�DQG�VNLOOHG�
SHRSOH�ZLWKLQ�2%,6��FDQQRW�SURYLGH�RQ�D�ORQJ�WHUP�EDVLV��$�VXPPDU\�RI�VRPH�RI�WKH�
FRPPHQWV�IURP�LQWHUYLHZHHV�LQFOXGH��
x� 7KLQN�RI�OHJDF\�LVVXHV�HDUO\�LQ�SURMHFW�SODQQLQJ��GDWD�PDQDJHPHQW��2%,6���EXLOGLQJ�DQ�

HIIHFWLYH�OHJDF\�LQIUDVWUXFWXUH�DQG�JRYHUQDQFH�DUUDQJHPHQWV��
x� 2%,6�LV�QRW�WKH�VROH�URXWH�IRU�SXEOLVKLQJ�PDULQH�ELRGLYHUVLW\�GDWD��QHHG�WR�HQVXUH�FORVH�

OLQNV�ZLWK�RWKHU�GDWD�SXEOLVKHUV��
x� 2%,6�UROH�±�WKHUH�ZHUH�OHDGHUVKLS�LVVXHV��FRQIOLFW�RI�YLHZV�RQ�GDWD�RZQHUVKLS��DQG�WKH�

VWURQJ�UROH�RI�)UHG�*UDVVOH��
x� 7KHUH�ZHUH�XQFHUWDLQWLHV�RQ�5XWJHUV�8QLYHUVLW\¶V�YLHZV�RQ�RZQHUVKLS�DQG�FRQWURO��
x� 2%,6�ZDV�ZHOO�VXSSRUWHG�IRU�LQIUDVWUXFWXUH�EXW�QRW�QHFHVVDULO\�ZLGHO\�NQRZQ�RXWVLGH�

WKH�&R0/�FRPPXQLW\��/LQNDJHV�WR�RWKHU�LQLWLDWLYHV�QRW�ZLGHO\�NQRZQ��
x� )RFXV�KDV�EHHQ�RQ�SURMHFW�GHOLYHU\�ZLWK�OLWWOH�GLVFXVVLRQ�RQ�ORQJ�WHUP�GLUHFWLRQV��1RW�D�

VWURQJ�VWUDWHJLF�GLUHFWLRQ�VLQFH�����±����
x� 2%,6�ZDV�EXLOW�E\�WKH�HQWKXVLDVP�RI�LQGLYLGXDOV�ZLWKRXW�EXLOGLQJ�HQRXJK�LQVWLWXWLRQDO�

DQG�FRXQWU\�OLQNV��7KLV�PD\�EH�ILQH�IRU�LQLWLDO�UHVHDUFK�DSSOLFDWLRQV�EXW�OLPLWV�RSWLRQV�
IRU�ORQJ�WHUP�VXVWDLQDELOLW\��
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x� 2%,6�DV�OHJDF\"�1RW�TXLWH�OLYLQJ�XS�WR�SURPLVH��*R�EH\RQG�D�XQLYHUVLW\�EDVH��QRW�WKH�
ULJKW�SODFH���,2&�KDV�VRPH�SRZHU�EXW�VPDOO�VL]H�DQG�OLPLWHG�EXGJHW�EXW�WKH�YDOXH�LQ�WKH�
IXWXUH�ZLOO�EH�LWV�OLQNV�WR�SK\VLFDO�GDWD��
& �/ � � � � � � � � � �
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,VVXHV�VXUURXQGLQJ�2%,6�DUH�D�PLFURFRVP�RI�ZLGHU�LVVXHV�IDFLQJ�WKH�IXWXUH�RI�ORQJ�WHUP�
HQYLURQPHQWDO�GDWD�RIWHQ�JDWKHUHG�DV�SDUW�RI�UHVHDUFK�SURMHFWV��5HVHDUFK�IXQGLQJ�DJHQFLHV�
ZLOO�RIWHQ�IXQG�GDWD�PDQDJHPHQW�V\VWHPV�DV�SDUW�RI�UHVHDUFK�SURMHFWV�EXW�DUH�UHOXFWDQW�WR�
VXSSRUW�WKH�ORQJ�WHUP�LQIUDVWUXFWXUH�UHTXLUHPHQWV��7KH�FRQYHQWLRQDO�UHVHDUFK�SURFHVV�LV�WR�
JDWKHU�GDWD�DQG�SXEOLVK��-RXUQDOV�DUH�LQFUHDVLQJO\�UHTXLULQJ�VRPH�IRUP�RI�GDWD�SXEOLVKLQJ�EXW�
WKH�LQVWLWXWLRQV�DUH�QRW�DOZD\V�ZHOO�FRQQHFWHG�WR�PHWDGDWD�UHSRVLWRULHV�RU�GDWD�DJJUHJDWRUV��
2XU�DELOLW\�WR�VWRUH�DQG�DFFHVV�YDVW�GDWDVHWV�LV�QRZ�ZLGHVSUHDG�VR�WKH�LVVXHV�DUH�QRW�
QHFHVVDULO\�WHFKQLFDO��:H�QHHG�WR�FRQVLGHU�QHZ�EXVLQHVV�PRGHOV�WKDW�VXSSRUW�RXU�FDSDELOLW\�WR�
EXLOG�UHODWLRQVKLSV��GHYHORSPHQW�RI�FDSDFLW\�WR�PDNH�LW�HDV\�DQG�LQWXLWLYH�WR�VKDUH�GDWD��DQG�
ZRUNLQJ�ZLWK�HQG�XVHUV�WR�GHYHORS�QHZ�WRROV�IRU�WKHLU�SROLF\�GHYHORSPHQW��,W�LV�WKH�VRFLDO�
LQIUDVWUXFWXUH�WKDW�ZLOO�EH�FULWLFDO�LI�ZH�DUH�WR�EXLOG�D�QHZ�DSSURDFK�±�LQIRUPDWLRQ�WHFKQRORJ\�
DQG�GDWD�VWRUDJH�FDQ�UHPDLQ�ZLWKLQ�LQVWLWXWLRQV��DV�ZH�DUH�QR�ORQJHU�DLPLQJ�WR�EXLOG�ODUJH�
FHQWUDOL]HG�GDWD�VWRUDJH��
3LRQHHULQJ�LQLWLDWLYHV�VXFK�DV�2%,6�DQG�*%,)�VKRZHG�WKDW�GDWD�FRXOG�EH�VKDUHG�ZKLOH�WKH�
LQGLYLGXDOV�RU�LQVWLWXWLRQV�UHWDLQ�GDWD�RZQHUVKLS�DQG�VWRUDJH�UHVSRQVLELOLWLHV��$V�RXWOLQHG�
HDUOLHU�WKHUH�KDV�EHHQ�D�SUROLIHUDWLRQ�RI�LQLWLDWLYHV�LQ�ELRGLYHUVLW\�HDFK�ZLWK�GLIIHUHQW�IRFL�EXW�
IDFLQJ�VRPH�FRPPRQ�LVVXHV�RI�VWDQGDUGV��VRIWZDUH�GHYHORSPHQW��XVHU�VXSSRUW��HWF��
,QFUHDVLQJO\�WKHUH�DUH�MRLQW�PHHWLQJV�RQ�WKHVH�LVVXHV�EXW�PRVW�DUH�VWLOO�VWUXJJOLQJ�WR�GHYHORS�
WKH�EXVLQHVV�FDVH�IRU�ORQJ�WHUP�ILQDQFLQJ��
7KH�µ(�%LRVSKHUH¶�PHHWLQJ�LQ������EURXJKW�WRJHWKHU�OHDGHUV�RI�D�QXPEHU�RI�WKHVH�LQLWLDWLYHV�
EXW�LW�LV�QRZ�WLPH�WR�PRYH�IURP�SUREOHP�LGHQWLILFDWLRQ�WR�VRPH�SRWHQWLDO�VROXWLRQV��3URMHFW�
EDVHG�IXQGLQJ�ZLOO�FRQFOXGH�IRU�PDQ\�LQ�WKH�QH[W�ILYH�\HDUV�VR�OHDGHUV�ZLOO�QHHG�WR�FRQVLGHU�
RSWLRQV�IRU�HPEHGGLQJ�LQIUDVWUXFWXUH�LQ�LQWHUQDWLRQDO�LQVWLWXWLRQV��H�J��2%,6�LQWR�,2&���
JDLQLQJ�NH\�LQVWLWXWLRQDO�VXSSRUW��H�J��LQ�D�PDMRU�PXVHXP���OLQNLQJ�ZLWK�RWKHU�LQWHUQDWLRQDO�
GDWD�LQWHQVLYH�LQLWLDWLYHV��H�J��*OREDO�(DUWK�2EVHUYDWLRQ�6\VWHP�RI�6\VWHPV�±�*(266���RU�
DUFKLYLQJ�NH\�PHWDGDWD�LQ�GDWD�FHQWHUV��$Q�LPSRUWDQW�OHVVRQ�IURP�WKH�&HQVXV�DQG�WKH�
GHYHORSPHQW�RI�2%,6�LV�WKDW�VXFK�FRQVLGHUDWLRQ��DW�OHDVW�DW�JRYHUQDQFH�OHYHOV��VKRXOG�EHJLQ�
ZHOO�EHIRUH�WKH�HQG�RI�WKH�SURMHFW�RU�SURJUDP��
7KH�VRFLDO�DQG�SK\VLFDO�LQIUDVWUXFWXUHV�IRU�ORQJ�WHUP�GDWD�VKDULQJ�PXVW�EH�UREXVW�DQG�LGHDOO\�
IXQGHG�EH\RQG�WKH�VKRUW�SHULRGV�IRU�UHVHDUFK�SURMHFW�IXQGLQJ��'HYHORSLQJ�WKH�SURFHVVHV�IRU�
IXQGLQJ�ZLOO�EH�FKDOOHQJLQJ�EXW�D�IDLOXUH�WR�SURYLGH�VXSSRUW�OLPLWV�RXU�DELOLW\�WR�GHYHORS�QHZ�
LQVLJKWV�DQG�PD[LPL]H�WKH�UHWXUQ�RQ�WKH�LQYHVWPHQWV�LQ�SURMHFWV��6RPH�RI�WKH�LQVLJKWV�IURP�
LQWHUYLHZHHV�WKDW�VXSSRUW�IXUWKHU�WKLQNLQJ�RQ�IXWXUH�EXVLQHVV�PRGHOV�LQFOXGH��



d �� � �D �> � � � � �

W � � � > �Z �

x� 5HFRJQL]H�WKH�QHHG�IRU�LQIRUPDWLRQ�DUFKLWHFWXUH�DW�WKH�FRPPHQFHPHQW�RI�WKH�SURMHFW��
7KLV�PXVW�EH�PRUH�WKDQ�DQ�,7�H[HUFLVH�DQG�UHFRJQL]H�WKH�QHHG�IRU�WKH�GHYHORSPHQW�RI�
FXOWXUHV�RI�GDWD�VKDULQJ��

x� 2EVHUYLQJ�V\VWHPV�DQG�GDWD�LQIUDVWUXFWXUHV�VHHP�WR�EH�WKH�QH[W�HPHUJLQJ�DUHD��QHHG�
HYLGHQFH�WR�EXLOG�WKH�FDVH�IRU�REVHUYLQJ�V\VWHPV�WR�HQVXUH�WKDW�WKH�GDWD�FDQ�EH�UHDGLO\�
FRQYHUWHG�LQWR�SROLF\�UHDG\�UHFRPPHQGDWLRQV��

x� 0HWDGDWD�LV�D�NH\�IDFWRU�±�DGGUHVV�KRZ�GDWD�FDQ�EH�VWRUHG��UHWULHYHG��DFFHVVHG�HWF��+DYH�
GDWD�VKDULQJ�DV�D�UHTXLUHPHQW�IRU�IXQGLQJ�DQG�GDWD�YDOLGDWLRQ�VKRXOG�EH�D�UHJXODWRU\�
UHTXLUHPHQW��

x� /RRN�WR�RWKHU�GDWD�LQWHQVLYH�FRPPXQLWLHV�IRU�H[DPSOHV��0HWHRURORJ\�KDV�D�ORQJ�KLVWRU\�
RI�GDWD�FROOHFWLRQ�DQG�VKDULQJ�ZKHUH�WKH�UHDO�YDOXHV�FRPH�RXW�RI�MRLQLQJ�PDQ\�GDWDEDVHV�
��

x� +RZ�GR�\RX�HPEHG�HQYLURQPHQWDO�GDWD�LQWR�D�ORQJ�WHUP�LQIUDVWUXFWXUH"�0RVW�SURMHFWV�
DUH�IRU�D�ILQLWH�SHULRG�DQG�ZH�VKRXOG�QRW�H[SHFW�WRR�HDUO\�GHOLYHU\�RI�EHQHILWV��

x� 1HHG�YLVLRQ�WKHQ�GHFLGH�LI�DQ�HQWLW\�LV�QHHGHG�DQG�VKRXOG�LW�EH�WLPH�ERXQG�RU�EHFRPH�DQ�
RQJRLQJ�HQWLW\"�&DQ�OHDG�WR�FRQIOLFWV�ZLWK�SDUHQW�ERGLHV��)LQG�WKH�ULJKW�UROH�IRU�
LQLWLDWLYHV��

x� *RYHUQPHQWV�GR�QRW�KDYH�JRRG�VWUDWHJLHV�DURXQG�GDWD�PDQDJHPHQW�VR�WKH\�VWUXJJOH�WR�
DOLJQ�UHVRXUFHV�WR�GHYHORS�VXLWDEOH�SODWIRUPV��

x� 5HVSRQVLELOLW\�WR�OHDG�RQ�FRPSOH[�LVVXHV�OLNH�GDWD�VKDULQJ��DWWULEXWLRQ�±�WHFKQRORJ\�DQG�
FXOWXUH��

x� 'HYHORSLQJ�LQIUDVWUXFWXUH�DORQH�PD\�QRW�EH�HQRXJK�±�QHHG�WR�GHOLYHU�WR�VRPH�RI�
VRFLHWLHV¶�SUHVVLQJ�QHHGV��&RQXQGUXP�RI�EHLQJ�WKH�YHKLFOH�WR�VHUYH�GDWD�WR�D�ZLGH�UDQJH�
RI�XVHUV�RU�IRFXV�RQ�LVVXHV�VXFK�DV�FOLPDWH�FKDQJH�RU�LQYDVLYH�VSHFLHV��

x� 1RWH�WKH�FKDOOHQJH�RI�WKH�0LOOHQQLXP�(FRV\VWHP�$VVHVVPHQW��0($��±�UDLVHG�D�ORW�RI�
SURILOH�EXW�WKH�GDWD�DUH�LQ�GDQJHU�RI�EHLQJ�ORVW��$�PHWDGDWD�GHSRVLWRU\�LV�HVVHQWLDO��%\�
OLQNLQJ�GDWD�IURP�WKH�0($�ZLWK�LQLWLDWLYHV�VXFK�DV�&R0/��V\QWKHVLV�DFWLYLWLHV�EHFRPH�
HYHQ�PRUH�SRZHUIXO��

x� $Q\�IXWXUH�SURMHFWV�QHHG�WR�KDYH�D�FOHDU�GDWD�PDQDJHPHQW�SROLF\�DW�WKH�EHJLQQLQJ�±�
GLIILFXOW�WR�LPSRVH�DIWHU�WKH�SURMHFW�KDV�EHJXQ��1HHG�WR�KDYH�FOHDU�WLPHOLQH�IRU�
GHOLYHULQJ�GDWD�WR�WKH�QHWZRUN��

x� :H�QHHG�FODULW\�RQ�ZKHUH�GDWD�PLJKW�EH�KHOG�DQG�FRQILGHQFH�WKDW�EHVW�SUDFWLFH�LV�
IROORZHG��6\VWHPV�WR�HQVXUH�GDWD�TXDOLW\�DUH�HVVHQWLDO��
& �K � � � � � � � � � � � � �
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/DUJH�VFDOH�ORQJ�WHUP�SURMHFWV�QHHG�HDUO\�DJUHHPHQW�RQ�D�FRUH�LQIUDVWUXFWXUH�WR�VXSSRUW�GDWD�
VWRUDJH�DQG�VXEVHTXHQW�GDWD�VKDULQJ��LQFOXGLQJ�DXGLR��YLGHR��GLJLWDO�ILOHV��LQFOXGLQJ�VXSSRUW�WR�



d �� � �D �> � � � � �

> �Z � � W � �

GHYHORS�EHVW�SUDFWLFH�WRROV�IRU�GDWD�VKDULQJ��LQWHURSHUDELOLW\�DQG�UHYLHZ�RI�GDWD�TXDOLW\��
3URMHFW�JRYHUQRUV�QHHG�WR�DGGUHVV�ORQJ�WHUP�VXVWDLQDELOLW\�RI�GDWD�VWRUDJH�DQG�DFFHVV�DW�DQ�
HDUO\�VWDJH��$GGLWLRQDO�LVVXHV�LQFOXGH��
x� +DYH�DQ�H[SOLFLW�GDWD�VKDULQJ�SROLF\�DW�WKH�RXWVHW�RI�WKH�SURJUDP�DQG�LQFOXGH�VWDQGDUG�

SURWRFROV�IRU�PHWDGDWD��GDWD�TXDOLW\��LQWHOOHFWXDO�SURSHUW\��HWF��WKDW�PHHW�EHVW�
LQWHUQDWLRQDO�SUDFWLFH��

x� (QVXUH�WKDW�SURMHFWV�DQG�LQGLYLGXDOV�KDYH�VSHFLILF�H[SHFWDWLRQV�IRU�GDWD�VKDULQJ�DQG�
DWWULEXWLRQ��ZLWK�DSSURSULDWH�VDQFWLRQV��

x� &RQVLGHU�KDYLQJ�DQ�DGYLVRU\�FRPPLWWHH�ZLWK�VSHFLILF�UHVSRQVLELOLW\�IRU�GDWD�
PDQDJHPHQW�DQG�HQVXUH�WKH�LQIUDVWUXFWXUH�LV�VXSSRUWHG�ZLWKLQ�DQ�DSSURSULDWH�
RUJDQL]DWLRQ��

x� (QVXUH�FRQQHFWLRQV�DUH�PDGH�WR�RWKHU�NH\�LQLWLDWLYHV��
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7KH�&HQVXV�ZDV�FRQFHLYHG�DV�D�VFLHQFH�GLVFRYHU\�SURJUDP��$�NH\�GULYHU�ZDV�WR�GHYHORS�WKH�
EDVHOLQH�RI�LQIRUPDWLRQ�RI�OLIH�LQ�WKH�RFHDQV�WKDW�PLJKW�WKHQ�EH�XVHG�IRU�IXWXUH�SROLF\�
GHYHORSPHQW�DQG�PDQDJHPHQW�RI�PDULQH�UHVRXUFHV��3URYLGLQJ�LQIRUPDWLRQ�LQ�D�IRUPDW�IRU�
UHOHYDQFH�WR�SROLF\�DQG�PDQDJHPHQW�ZDV�QRW�DQ�REMHFWLYH��$V�WKH�&HQVXV�SURJUHVVHG�DQG�
JUHZ�LQ�GHSWK�DQG�EUHDGWK�RI�FRYHUDJH��WKH�GHEDWH�RQ�SRWHQWLDO�UHOHYDQFH�DOVR�JUHZ��0RVW�
VFLHQWLVWV�ZHUH�LPPHUVHG�LQ�WKHLU�SURMHFWV�DQG�SURGXFLQJ�PDQ\�VFLHQWLILF�SXEOLFDWLRQV�ZLWKRXW�
H[SHFWDWLRQV�WKDW�WKHLU�ZRUN�ZRXOG�WKHQ�EH�OLQNHG�ZLWK�RWKHU�&HQVXV�RXWSXWV��
%\������WKH�66&�EHJDQ�WR�UHDVVHVV�GLUHFWLRQV�DQG�WKH�ORRPLQJ�HQG�SRLQW�RI������EHJDQ�WR�
IRFXV�DWWHQWLRQ�RQ�ZKDW�VRUW�RI�SURGXFWV�PLJKW�EH�SURGXFHG�WR�PDUN�WKH�FRQFOXVLRQ�RI�&HQVXV�
������7KHUH�DSSHDUHG�WR�EH�QR�UHDO�VWUDWHJ\�EHKLQG�WKH�UHFRJQLWLRQ�RI�WKH�QHHG�WR�EULQJ�
WRJHWKHU�WKH�ILQGLQJV�RI�WKH�&HQVXV�LQWR�D�UDQJH�RI�SURGXFWV�IRU�GLYHUVH�DXGLHQFHV��7KLV�
FDXJKW�VRPH�SURMHFW�SDUWLFLSDQWV�E\�VXUSULVH�DQG�DGGHG�VRPH�VWUHVVHV�WR�PHHWLQJ�WKHLU�
GHDGOLQHV��+DG�WKH�GHYHORSPHQW�RI�V\QWKHVLV�DV�D�NH\�WKHPH�EHHQ�PRUH�FOHDUO\�VLJQDOHG�DQG�
ZLWK�FOHDUHU�H[SHFWDWLRQV��VRPH�RI�WKH�DQJVW�WKDW�FKDUDFWHUL]HG�WKH�OHDG�XS�WR�WKH�ILQDO�
UHSRUWLQJ�RQ�WKH�&HQVXV�LQ�/RQGRQ�PD\�KDYH�EHHQ�OHVVHQHG��
7KLV�ZDV�DQRWKHU�H[DPSOH�RI�WKH�HYROXWLRQ�RI�WKH�REMHFWLYHV�RI�WKH�&HQVXV��7KH�IOH[LELOLW\�RI�
WKH�VRPHZKDW�ORRVH�VWUXFWXUH�RI�&HQVXV�PDQDJHPHQW�DQG�WKH�ZLOOLQJQHVV�RI�WKH�)RXQGDWLRQ�WR�
PDNH�UDSLG�GHFLVLRQV�RQ�LQYHVWPHQWV�KDG�DGYDQWDJHV��%XW�WKH�ODFN�RI�D�JXLGLQJ�DQG�G\QDPLF�
VWUDWHJLF�SODQ�GLG�PHDQ�WKDW�VRPH�SDUWLFLSDQWV�ZHUH�IUXVWUDWHG�ZKHQ�VRPHWLPHV�LQFRQVLVWHQW�
DQG�FRQWUDGLFWRU\�PHVVDJHV�HPHUJHG�IURP�WKH�6HFUHWDULDW��)URP�WKH�µVXUSULVH¶�LQ������WKDW�
V\QWKHVLV�ZRXOG�QRZ�EH�D�NH\�SURGXFW�WKHUH�ZDV�D�ORQJ�SHULRG�EHIRUH�D�FRQVLVWHQW�IUDPHZRUN�
IRU�UHSRUWLQJ�ZDV�SURGXFHG��7KH�6HFUHWDULDW�ZDV�PHUHO\�UHIOHFWLQJ�WKH�ODFN�RI�FOHDU�GLUHFWLRQ�
IURP�WKH�&HQVXV�OHDGHUVKLS��
+RZHYHU��WKH�)RXQGDWLRQ�GLG�LQYHVW�VLJQLILFDQW�VXPV�WR�EULQJ�WRJHWKHU�D�WHDP�WR�IRFXV�RQ�
V\QWKHVLV��7KLV�WHDP�GLG�SURGXFH�VRPH�VXEVWDQWLDO�SXEOLFDWLRQV�DQG�RWKHU�RXWSXWV��PRYLHV��
PDSV��HWF���WKDW�ZLOO�EH�ODVWLQJ�OHJDFLHV��*HWWLQJ�WR�WKDW�SRLQW�ZDV�XQGRXEWHGO\�VWUHVVIXO�IRU�
PDQ\�DQG�LW�GLG�GLYHUW�VRPH�SRWHQWLDO�IXWXUH�OHDGHUV�IURP�JLYLQJ�FRQVLGHUDWLRQ�WR�ZKHUH�
&HQVXV�DFWLYLWLHV�PLJKW�FRQWLQXH��7KH�IRFXV�RQ�FRPSOHWLRQ�GLG�FRPH�DW�VRPH�FRVW�WR�WKH�
&HQVXV�FRPPXQLW\��
$V�WKH�SURGXFWV�IURP�V\QWKHVLV�RI�WKH�DFWLYLWLHV�RI�WKH�&HQVXV�EHJDQ�WR�HPHUJH��WKH�&HQVXV�
OHDGHUVKLS�VDZ�WKH�RSSRUWXQLW\�WR�EHFRPH�PRUH�HQJDJHG�ZLWK�RUJDQL]DWLRQV�WKDW�PLJKW�XVH�
LQIRUPDWLRQ�LQ�GHYHORSLQJ�IXWXUH�SROLFLHV�DQG�PDQDJHPHQW�RSWLRQV��$W�LWV�RXWVHW�WKH�&HQVXV�
DSSHDUHG�WR�KDYH�D�VRPHZKDW�DJQRVWLF�YLHZ�RI�WKH�YDOXH�RI�OLQNLQJ�ZLWK�LQWHUQDWLRQDO�DQG�
LQWHUJRYHUQPHQWDO�RUJDQL]DWLRQV�EXW�WKLV�FKDQJHG�ZLWK�WKH�UHDOL]DWLRQ�WKDW�VRPH�RI�WKH�
LQIRUPDWLRQ�FRXOG�EH�RI�YDOXH��,W�LV�HQFRXUDJLQJ�WR�QRWH�WKH�HPHUJLQJ�LQYROYHPHQW�RI�&HQVXV�
OHDGHUVKLS�LQ�VRPH�RI�WKH�GHEDWHV�RQ�ELRGLYHUVLW\�XQGHU�WKH�81�XPEUHOOD�DJUHHPHQWV�VXFK�DV�
WKH�&%'��
7KH�&HQVXV�OHDGHUVKLS�DOVR�UHFRJQL]HG�WKDW�SROLF\PDNHUV�UHTXLUHG�GLIIHUHQW�SURGXFWV�WR�WKRVH�
DLPHG�DW�D�VFLHQFH�DXGLHQFH�RU�WKH�JHQHUDO�SXEOLF��7KH�SXEOLFDWLRQ�RI�µ$�6XPPDU\�RI�WKH�
&HQVXV�RI�0DULQH�/LIH�IRU�'HFLVLRQ�0DNHUV¶��ZZZ�FRPO�RUJ�������LV�LPSRUWDQW�DQG�PLUURUV�
VLPLODU�SXEOLFDWLRQV�SURGXFHG�E\�WKH�0LOOHQQLXP�(FRV\VWHP�$VVHVVPHQW�DQG�WKH�



d �� � �D �> � � � � �

> �Z � � W � �

,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��7KURXJK�VXFK�SURGXFWV�DQG�WKH�VLJQLILFDQW�ERG\�
RI�GDWD�DQG�FRQFOXVLRQV�EHKLQG�WKHP��ZH�FDQ�H[SHFW�WKH�UHVXOWV�IURP�WKH�&HQVXV�WR�EH�YHU\�
LPSRUWDQW�LQ�WKH�IXWXUH�GHOLEHUDWLRQV�RI�WKH�HPHUJLQJ�,QWHUJRYHUQPHQWDO�3DQHO�RQ�%LRGLYHUVLW\�
DQG�(FRV\VWHP�6HUYLFHV��,3%(6���
%XLOGLQJ�OLQNV�ZKHUH�WKH�VFLHQFH�EHFRPHV�µUHOHYDQW¶�WR�D�VWDNHKROGHU�RU�HQG�XVHU�FDQ�EH�
FKDOOHQJLQJ�WR�VRPH�VFLHQWLVWV��0DQ\�SDUWLFLSDQWV�LQ�WKH�&HQVXV�ZHUH�FRPIRUWDEOH�LQ�GRLQJ�
WKH�µVFLHQFH�ZH�DOZD\V�ZDQWHG�WR�GR¶�EXW�ZHUH�PRUH�FKDOOHQJHG�ZKHUH�WKHLU�UHVXOWV�ZHUH�
EHLQJ�SODFHG�LQ�D�SROLF\�RU�PDQDJHPHQW�FRQWH[W��:KLOH�WKH�&HQVXV�GLG�GHYHORS�VLJQLILFDQW�
EDVHOLQHV�RI�LQIRUPDWLRQ�RQ�PDULQH�VSHFLHV��WKHUH�DUH�VWLOO�PDQ\�JDSV��3ROLF\PDNHUV�FDQQRW�
ZDLW�IRU�WKH�GHILQLWLYH�VFLHQFH�EXW�PXVW�XVH�FXUUHQW�LQIRUPDWLRQ�DQG�EDODQFH�WKLV�DJDLQVW�RWKHU�
HFRQRPLF��HQYLURQPHQWDO��VRFLDO�DQG�FXOWXUDO�LVVXHV��7KH�)RXQGDWLRQ�FRXOG�ORRN�WR�SURYLGLQJ�
DVVLVWDQFH�IRU�&HQVXV�VFLHQWLVWV�WR�EHWWHU�XQGHUVWDQG�KRZ�WKH�VFLHQFH±SROLF\�LQWHUIDFH�UHDOO\�
ZRUNV��7KLV�PD\�KHOS�LQ�UHGXFLQJ�WKH�FRQFHUQV�DERXW�WKH�EDODQFH�EHWZHHQ�D�µGLVFRYHU\¶�
SURJUDP�DQG�RQH�IRFXVHG�RQ�GHOLYHULQJ�RXWFRPHV��
6\QWKHVLV�DQG�UHOHYDQFH�WR�DFKLHYLQJ�RXWFRPHV�DUH�OLQNHG��6RPH�RI�WKH�LVVXHV�UDLVHG�E\�
&HQVXV�SDUWLFLSDQWV�LQFOXGH��
x� %XLOGLQJ�EULGJHV�ZLWK�NH\�LQWHUQDWLRQDO�DJHQFLHV�LV�WKH�NH\�WR�PDNLQJ�DQ�LPSDFW�RQ�

SROLF\�±�WKH�&HQVXV�VKRXOG�SURYLGH�WKH�HYLGHQFH�WR�VKRZ�KRZ�NQRZOHGJH�RI�RFHDQ�OLIH�
FDQ�KHOS�PHHW�JOREDO�FRPPLWPHQWV��

x� %H�FOHDU�RQ�ZKDW�UHOHYDQFH�UHDOO\�PHDQV�WR�\RXU�SURMHFW�±�RQH�FDQ�RYHUVHOO�UHOHYDQFH�E\�
UDLVLQJ�H[SHFWDWLRQV�DKHDG�RI�LQIRUPDWLRQ��,Q�PDQ\�FDVHV�LW�LV�WRR�HDUO\�IRU�D�PHDVXUDEOH�
LPSDFW�RQ�SROLF\�DQG�WKHUH�ZHUH�QRW�WKH�ULJKW�SHRSOH�LQ�WKH�&HQVXV�WR�OLQN�ZLWK�SROLF\�
DJHQFLHV��7KHUH�KDV�EHHQ�D�µIHDU�RI�UHOHYDQFH¶�LQ�VRPH�TXDUWHUV��

x� 3ROLF\�UHOHYDQFH�UHTXLUHV�D�GLIIHUHQW�ODQJXDJH�DQG�XQGHUVWDQGLQJ�RI�SDWKZD\V�RI�XSWDNH�
±�KDV�WKH�&HQVXV�KHOSHG�WR�UDLVH�WKH�DELOLW\�RI�VFLHQWLVWV�WR�WKLQN�DERXW�RXWFRPHV�DQG�
VRFLHWDO�EHQHILWV"�

x� 6\QWKHVLV�FDQ�GHPRQVWUDWH�WKH�YDOXH�RI�GDWD�DJJUHJDWLRQ�RQ�PDQ\�IURQWV�±�JRRG�
H[DPSOHV�DERXQG�ZKHUH�GDWD�IURP�D�UDQJH�RI�VRXUFHV�JLYH�D�PRUH�FRPSHOOLQJ�FDVH��
& �d � � � � � � � � � � � � �
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$�FRPSHOOLQJ�DQG�VLPSOH�YLVLRQ�DOVR�QHHGV�WR�UHFRJQL]H�WKDW�WKH�LQIRUPDWLRQ�FDQ�EH�YDOXDEOH�
EH\RQG�PHUHO\�DGGLQJ�WR�WKH�ERG\�RI�NQRZOHGJH��,Q�GHVLJQLQJ�DQ\�IXWXUH�FROODERUDWLYH�
SURJUDP��OHDGHUV�DQG�SDUWLFLSDQWV�VKRXOG�FRQVLGHU��
x� 5HVXOWV�ZLOO�EH�YDOXDEOH�EH\RQG�D�VFLHQWLILF�DXGLHQFH�VR�SDWKZD\V�IRU�FRQYHUWLQJ�

ILQGLQJV�LQWR�SROLF\�RU�PDQDJHPHQW�UHOHYDQFH�VKRXOG�EH�LGHQWLILHG�HDUO\�LQ�
GHYHORSPHQW��
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x� 3HRSOH�H[SHULHQFHG�LQ�SROLF\�GHYHORSPHQW�VKRXOG�EH�EURXJKW�LQ�HDUO\�WR�SURJUDP�
OHDGHUVKLS�JURXSV��

x� 3URMHFW�SURSRVDOV�VKRXOG�LGHQWLI\�SRWHQWLDO�UHOHYDQFH�DQG�VRFLHWDO�EHQHILWV��
x� $�VWUDWHJLF�SODQ�VKRXOG�LGHQWLI\�H[SHFWDWLRQV�IRU�GHYHORSLQJ�ZLGHU�V\QWKHVHV�RI�UHVXOWV��
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$�VLPSOH�PHVVDJH�DQG�WKH�H[FLWHPHQW�RI�GLVFRYHU\�PHDQW�WKDW�WKH�&HQVXV�KDG�D�FRPSHOOLQJ�
IUDPHZRUN�WR�UHDFK�D�ZLGH�DXGLHQFH��7KH�GLVFRYHU\�RI�D�QHZ�VSHFLHV��HVSHFLDOO\�JLYHQ�WKH�
GUDPDWLF�LPDJHV�RI�PDQ\�RI�WKHVH�VSHFLHV��H[FLWHG�PHGLD�DQG�WKH�SXEOLF�DERXW�ZKDW�PLJKW�EH�
OLYLQJ�LQ�RXU�RFHDQV��7KH�&HQVXV�FRXOG�KDYH�EHHQ�D�VFLHQFH�SURJUDP�ZLWK�WKH�IRFXV�RQ�
VFLHQFH�RXWSXWV�WKURXJK�WKH�WUDGLWLRQDO�SXEOLFDWLRQ�URXWHV��$V�VXFK�LW�ZRXOG�KDYH�EHHQ�VLPLODU�
WR�SURJUDPV�IXQGHG�WKURXJK�VFLHQFH�IXQGLQJ�DJHQFLHV��,QVWHDG��WKH�)RXQGDWLRQ�VKRZHG�
FRQVLGHUDEOH�IRUHVLJKW�LQ�UHTXLULQJ�DQ�(GXFDWLRQ�DQG�2XWUHDFK��(	2��FRPSRQHQW�IRU�HDFK�
SURMHFW�DQG�VXSSRUWLQJ�DQ�RYHUDUFKLQJ�RUJDQL]DWLRQ�WKURXJK�WKH�8QLYHUVLW\�RI�5KRGH�,VODQG��
&HQVXV������EHFDPH�D�µEUDQG¶�XQGHU�ZKLFK�WKHUH�ZHUH�PDQ\�DFWLYLWLHV�UHODWHG�WR�PDULQH�
ELRGLYHUVLW\��%\�IXQGLQJ�WKH�SUHSDUDWRU\�ZRUNVKRSV�IRU�SURMHFWV��WKH�&HQVXV�ZDV�DEOH�WR�EXLOG�
D�FRPPLWPHQW�WR�LWV�REMHFWLYHV�DQG�H[SHFWDWLRQV��,W�ZDV�FOHDU�WKDW���±����RI�WKH�)RXQGDWLRQ�
IXQGV�ZHUH�WR�EH�XVHG�IRU�(	2�DQG�WKDW�HDFK�SURMHFW�ZRXOG�KDYH�D�FRPPXQLFDWLRQ�RIILFHU�
DQG�WKH�UHVSHFWLYH�(	2�DFWLYLWLHV�ZHUH�DVVHVVHG�LQ�WKH�SURSRVDO�UHYLHZ�SURFHVVHV��
&RPPXQLFDWLRQV�DUH�RIWHQ�DGGHG�DV�DQ�DIWHUWKRXJKW�WR�SURMHFWV�DQG�VSHFLDOLVW�VWDII�VHH�LW�DV�DQ�
DGGHG�MRE�ZLWK�QR�UHVRXUFLQJ��WKDW�OHDGLQJ�WR�DGGHG�SUHVVXUH��7KH�&HQVXV�ZDV�SHUFHSWLYH�LQ�
EULQJLQJ�FRPPXQLFDWLRQ�LQWR�SODQQLQJ�DQG�UHVRXUFLQJ�HDUO\��
&HQVXV�OHDGHUVKLS�UHFRJQL]HG�WKH�QHHG�IRU�RYHUDOO�FRRUGLQDWLRQ�RI�WKH�(	2�DFWLYLWLHV�ZLWKLQ�
WKH�SURJUDP��:KLOH�WKLV�FRXOG�KDYH�EHHQ�D�IXQFWLRQ�RI�WKH�6HFUHWDULDW��WKH�OHDGHUVKLS�LQYLWHG�
WKH�8QLYHUVLW\�RI�5KRGH�,VODQG�WR�VXEPLW�D�SURSRVDO�WR�EH�UHVSRQVLEOH�IRU�RYHUDOO�(	2�RI�WKH�
&HQVXV��7KLV�ZDV�GRQH�LQ�VRPH�KDVWH�DQG�H[SRVHG�WKH�&HQVXV�WR�VRPH�SRWHQWLDO�ULVNV�LQ�WKDW�
DOWHUQDWLYHV�ZHUH�QRW�FRQVLGHUHG��)RUWXQDWHO\�WKH�SHUIRUPDQFH�DQG�SURIHVVLRQDOLVP�RI�WKH�
WHDP�DQG�WKH�FORVH�OLQN�ZLWK�WKH�6HFUHWDULDW�FOHDUO\�UHDFKHG�ZLGH�DXGLHQFHV�LQ�PDQ\�
FRXQWULHV��7KH�WHDP�ZDV�DEOH�WR�DFFHVV�H[WHUQDO�H[SHUWLVH�WR�EXLOG�QHWZRUNV�DQG�DVVLVW�LQ�
ZULWLQJ�IRU�WDUJHW�DXGLHQFHV��
2QH�RI�WKH�FKDOOHQJHV�ZDV�WR�GHILQH�ZKDW�(	2�PHDQV�HVSHFLDOO\�JLYHQ�WKH�JOREDO�VFRSH�RI�
WKH�&HQVXV��7KH�(	2�SURJUDP�ZDV�QRW�WHFKQRORJ\�WUDQVIHU�LQ�WKDW�LW�ZDV�QRW�ZRUNLQJ�ZLWK�
XVHUV�WR�HQVXUH�WKH�UHVHDUFK�ILQGLQJV�DUH�HPEHGGHG�LQ�WKHLU�RSHUDWLRQV��1RU�ZDV�LW�DQ�
HGXFDWLRQ�SURJUDP�LQ�WHUPV�RI�VSHFLILFDOO\�GHYHORSLQJ�IXWXUH�FDSDELOLW\��EXW�WKHUH�ZDV�D�
VSLOORYHU�EHQHILW�IURP�WKH�SURMHFWV�DV�D�FRQVLGHUDEOH�QXPEHU�RI�JUDGXDWH�VWXGHQWV�DQG�
SRVWGRFWRUDO�IHOORZV�ZHUH�VXSSRUWHG�DQG�WKHVH�ZLOO�EH�FULWLFDO�WR�DQ\�IXWXUH�SURJUDP�LQ�
UHVHDUFK�RQ�OLIH�LQ�WKH�RFHDQV��
7KH�(	2�SURJUDP�H[SRVHG�PDQ\�&HQVXV�SDUWLFLSDQWV�WR�QHZ�WHFKQRORJLHV�DQG�DSSURDFKHV�
IRU�FRPPXQLFDWLRQ��6FLHQWLVWV�DUH�FRPIRUWDEOH�ZLWK�SXEOLVKLQJ�LQ�VFLHQWLILF�MRXUQDOV�EXW�OHVV�
VR�LQ�SUHSDULQJ�PDWHULDOV�IRU�PRUH�ZLGHVSUHDG�FRQVXPSWLRQ�LQFOXGLQJ�ZHE�SDJHV�DQG�VRFLDO�
PHGLD��7KH�&HQVXV�FRLQFLGHG�ZLWK�WKH�UDSLG�JURZWK�LQ�FRPPXQLFDWLRQ�WRROV�DQG�DSSURDFKHV�
DQG�VRPH�SURMHFWV�ZHUH�DGHSW�DW�XVLQJ�GLIIHUHQW�PHGLD�WR�FRPPXQLFDWH�WKHLU�UHVXOWV��*LYHQ�
KRZ�VRFLDO�PHGLD�DQG�FROODERUDWLYH�WRROV�KDYH�QRZ�EHFRPH�HPEHGGHG�LQ�VRFLHW\��DQ\�IXWXUH�
&HQVXV�OLNH�SURJUDPV�VKRXOG�DJUHH�RQ�H[SHFWDWLRQV�IRU�FRPPXQLFDWLRQ�DQG�WKH�QHFHVVDU\�
LQIUDVWUXFWXUH�HDUO\�LQ�WKHLU�IRUPDWLRQ��
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8QGRXEWHGO\�WKH�XVH�RI�LPDJHV�DQG�RWKHU�YLVXDO�FXHV�VXFK�DV�PDSV�PDNHV�IRU�FRPSHOOLQJ�
PHGLD�UHOHDVHV��:KDW�LV�ZLGHO\�VHHQ�DV�D�µPDVWHUVWURNH¶�ZDV�WKH�LQYROYHPHQW�RI�WKH�DUWV�LQ�LWV�
YDULRXV�IRUPV�LQ�SURILOLQJ�WKH�GLVFRYHULHV�RI�WKH�&HQVXV��

7KH�µDHVWKHWLFV�RI�VFLHQFH¶�VKRXOG�QRW�EH�XQGHUHVWLPDWHG��GR�QRW�JHW�WRWDOO\�
KRRNHG�LQWR�HFRQRPLF�MXVWLILFDWLRQV�±�DUW�DQG�VFLHQFH�DUH�FRPSHOOLQJ�LQWHUIDFHV�WR�
WUDQVIRUP�GLVFRYHU\�IRU�GLIIHUHQW�DXGLHQFHV��

7KH�OLQN�ZLWK�1DWLRQDO�*HRJUDSKLF�DQG�*RRJOH�DOVR�KDG�VLJQLILFDQW�LPSDFWV�IRU�WKH�&HQVXV��
)RU�H[DPSOH��WKH�PDS�SURGXFHG�E\�1DWLRQDO�*HRJUDSKLF�LV�D�VLJQLILFDQW�HGXFDWLRQDO�UHVRXUFH�
DQG�WKH�GHYHORSPHQW�RI�*RRJOH�2FHDQV�SURYLGHV�DQ�LQWHUDFWLYH�SODWIRUP�RQ�ZKLFK�WR�GHOLYHU�
GDWD�VXFK�DV�IURP�2%,6��
7KH�&HQVXV�ZDV�D�YHU\�GLYHUVH�SURJUDP�DQG�WKHUH�ZDV�D�GLYHUVLW\�RI�UHVSRQVHV�WR�(	2��7KH�
VNLOO�PL[�RI�WKH�GHVLJQDWHG�FRPPXQLFDWRUV�ZLWKLQ�SURMHFWV�YDULHG��DV�GLG�WKH�PDWHULDO�
DYDLODEOH�IURP�ZKLFK�WR�ODXQFK�D�PHGLD�SURILOH��&RQWHQW�KDG�WR�EH�SURYLGHG�YLD�WKH�VFLHQWLVWV�
EXW�ZH�PXVW�QRW�XQGHUHVWLPDWH�WKH�LPSRUWDQFH�RI�JHWWLQJ�WKH�ULJKW�ODQJXDJH�IRU�ZLGH�PHGLD�
XSWDNH��7R�WKLV�HQG�WKH�FRQWUDFWHG�VHUYLFHV�DELOLW\�RI�7HUU\�&ROOLQV�WR�FUHDWH�SUHVV�UHOHDVHV�DQG�
XVH�KLV�QHWZRUNV�WR�JDLQ�DFFHVV�WR�WKH�PHGLD�ZDV�FULWLFDO�WR�WKH�&HQVXV��
7KH�(	2�WHDP�SOD\HG�D�NH\�UROH�LQ�WKH�SHQXOWLPDWH�/RQGRQ�HYHQW�WKDW�SURILOHG�WKH�&HQVXV�WR�
ZLGH�PHGLD�LQWHUHVWV��8QGRXEWHGO\�WKLV�ZDV�D�YHU\�VWUHVVIXO�SHULRG�ZLWK�PDQ\�FKDQJHV�DQG�
UHYLVLRQV��7KH�FORVH�UHODWLRQVKLS�EHWZHHQ�WKH�6HFUHWDULDW�DQG�WKH�(	2�WHDP�ZDV�FULWLFDO�WR�WKH�
VXFFHVV�RI�WKH�HYHQW��+RZHYHU��VFLHQWLVWV�ZHUH�FKDOOHQJHG�LQ�WKDW�WKH�HYHQW�ZDV�WLJKWO\�
FRQWUROOHG�DQG�EH\RQG�WKH�QRUPDO�H[SHFWDWLRQV�RI�PDQ\�UHVHDUFKHUV��3HUKDSV�WKH�H[SHFWDWLRQV�
DQG�SURFHVVHV�ZHUH�QRW�GHYHORSHG�VRRQ�HQRXJK�WR�JHW�D�FOHDU�FRPPLWPHQW�DQG�XQGHUVWDQGLQJ�
IURP�WKH�VFLHQWLVWV"�
2YHUDOO�WKH�(	2�WHDP�PDGH�D�YHU\�VLJQLILFDQW�FRQWULEXWLRQ�WR�WKH�&HQVXV�DQG�WKH�VXSSRUW�RI�
LWV�DFWLYLWLHV�LQ�EXLOGLQJ�WKH�&HQVXV�µEUDQG¶�VKRXOG�QRW�EH�XQGHUHVWLPDWHG��6RPH�FRPPHQWV�
VXSSRUWLQJ�WKH�(	2�SURJUDP�LQFOXGH��
x� 6SHHG�DQG�GHFLVLYHQHVV�FDQ�EH�EHQHILFLDO�EXW�PXVW�UHFRJQL]H�WKH�ULVNV��EH�SUHSDUHG�WR�

SURWHFW�WKH�µEUDQG¶�DQG�KDYH�FOHDU�UHVSRQVLELOLWLHV�IRU�KDQGOLQJ�PHGLD�DQG�RWKHU�
FRPPHQWV��

x� 1HZ�GLVFRYHULHV�DUH�VHHQ�DV�D�µSROLWLFDOO\�VDIH�HQYLURQPHQW¶�HVSHFLDOO\�ZKHQ�DOLJQHG�
ZLWK�YLVXDO�PHVVDJHV��

x� /HDUQLQJ�IURP�WKH�H[SHULHQFHV�DURXQG�FRPPXQLFDWLRQ�RI�FOLPDWH�FKDQJH�VFLHQFH�PLJKW�
EH�YDOXDEOH�±�VFLHQWLVWV�QHHG�WR�EH�DZDUH�WKDW�WKH�ZD\�WKH\�ZRUN�DQG�SXEOLVK�FDQ�EH�
PLVFRQVWUXHG��

x� 2XWUHDFK�ZDV�FKDOOHQJHG�E\�WKH�QHHG�WR�ILQG�D�EDODQFH�EHWZHHQ�WKH�µZRZ¶�IDFWRU�DQG�
WKH�QHHG�WR�GHPRQVWUDWH�VRPH�SROLF\�UHOHYDQFH��7KHUH�ZDV�DOVR�WKH�EDODQFH�EHWZHHQ�
VSHFLHV��µZRZ¶��DQG�HFRV\VWHPV��UHOHYDQFH�IRU�PDQDJHPHQW���

x� 7KH�HDUO\�GHFLVLRQ�WR�PDNH�(	2�D�NH\�HOHPHQW�RI�&R0/�ZDV�FULWLFDO�DQG�
XQGHUHVWLPDWHG�LQ�WHUPV�RI�VLJQLILFDQFH�HDUO\�LQ�WKH�OLIH�RI�&R0/��,W�PDGH�WKH�UHVHDUFK�
DFFHVVLEOH�WR�D�ZLGH�DXGLHQFH�
& �� K� � � � � � � � � �� �d �� � � �
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6FLHQFH�SURJUDPV�FDQQRW�RSHUDWH�LQ�LVRODWLRQ�IURP�WKHLU�ZLGHU�FRPPXQLWLHV�RI�LQWHUHVW��
6XFFHVVIXO�SURJUDPV�ZLOO�KDYH�VSHFLILF�(	2�H[SHFWDWLRQV�WKDW�DUH�UHOHYDQW�WR�WKHLU�
VWDNHKROGHUV��
x� 8QGHUVWDQG�WKH�WDUJHW�DXGLHQFHV�DQG�DFFHVV�WKH�DSSURSULDWH�VNLOOV�WR�IRFXV�DFWLYLWLHV��
x� 'HYHORS�D�IHZ�SHUIRUPDQFH�PHDVXUHV�RQ�ZKLFK�WR�DVVHVV�LPSDFWV�ZLWK�WDUJHW�DXGLHQFHV��
x� 8WLOLVH�FXUUHQW�VRFLDO�PHGLD�WR�EXLOG�ZLGHVSUHDG�FROODERUDWLRQ��VXSSRUW�DQG�DZDUHQHVV��
x� +DYH�VSHFLILF�UHVSRQVLELOLWLHV�ZLWKLQ�D�VHFUHWDULDW�WR�FRRUGLQDWH�(	2�DFWLYLWLHV��
x� %H�VXUH�WKDW�DOOLHG�SURMHFWV�XQGHUVWDQG�WKHLU�H[SHFWDWLRQV�IRU�(	2�DQG�UHVRXUFH�WKHP�

DSSURSULDWHO\��
x� 0DNH�VXUH�WKH�µEUDQG¶�IRU�WKH�SURJUDP�LV�DSSURSULDWHO\�SURWHFWHG�WR�HQVXUH�WKH�TXDOLW\�

RI�VFLHQFH��FRPPXQLFDWLRQV�DQG�LPSDFW�LV�PDLQWDLQHG��
x� 5HPHPEHU�WR�XVH�WKH�DUWV�DQG�FUHDWLYH�VHFWRUV�LQ�FRPELQDWLRQ�ZLWK�VFLHQFH�WR�HQKDQFH�

DHVWKHWLF�GLVFRYHU\�HWKLFDO�GLPHQVLRQV�RI�WKH�UHVXOWV��
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7KH�&HQVXV�ZDV�D�GHILQHG�SURJUDP�WKDW�FHDVHG�LQ�������9HU\�IHZ�VFLHQFH�LQLWLDWLYHV�KDYH�
VXFK�D�OHQJWK\�FRPPLWPHQW�E\�D�µFRUQHUVWRQH¶�LQYHVWRU�DQG�WKLV�HQDEOHG�&HQVXV�SDUWLFLSDQWV�
WR�SODQ�FKDOOHQJLQJ�DQG�ORQJ�WHUP�SURMHFWV�DQG�WR�VSHQG�WLPH�EXLOGLQJ�FROODERUDWLYH�WHDPV��
6XFK�ORQJ�WHUP�FRPPLWPHQW�LV�UDUH�LQ�LQWHUQDWLRQDO�DQG�QDWLRQDO�IXQGLQJ��7KH�&HQVXV�
GHYHORSHG�VRPH�LQIUDVWUXFWXUH�VXFK�DV�2%,6�EXW�LW�ZDV�ODUJHO\�D�SURJUDP�WKDW�µGLG�VFLHQFH¶��,W�
GHYHORSHG�SURMHFWV�WKDW�UHDFKHG�LQWR�PDQ\�UHDOPV�DQG�UHJLRQV�DQG�SURGXFHG�VXEVWDQWLDO�
EDVHOLQHV�RI�QHZ�NQRZOHGJH��,W�KDG�D�VLPSOH�PHVVDJH�DQG�EXLOW�D�µEUDQG¶�EDVHG�RQ�GLVFRYHU\�
FRPELQHG�ZLWK�WHFKQRORJLHV�DQG�NQRZOHGJH�VKDULQJ��,W�DOVR�FUHDWHG�QHZ�WHDPV�RI�UHVHDUFKHUV�
ZKR�ZRUNHG�LQ�D�FROODERUDWLYH�HQYLURQPHQW��
7KH�FKDOOHQJH�QRZ�LV�WKH�VXFFHVV�RI�WKH�&HQVXV�UDLVHG�H[SHFWDWLRQV�WKDW�LW�ZRXOG�FRQWLQXH�LQ�
VRPH�IRUP��:KLOH�WKH�&HQVXV�OHDGHUVKLS�ZDV�DZDUH�RI�WKH������WDUJHW�DQG�LQ�ODWHU�\HDUV�
VXSSRUWHG�D�VWURQJ�IRFXV�RQ�FRPSOHWLQJ�GHOLYHUDEOHV��WKHUH�ZDV�LQVXIILFLHQW�DWWHQWLRQ�JLYHQ�WR�
GHYHORSLQJ�IXWXUH�OHDGHUVKLS��EXVLQHVV�PRGHOV�DQG�UHODWLRQVKLSV�IRU�IXWXUH�IXQGLQJ��7KH�
)RXQGDWLRQ�KDV�JLYHQ�DGGLWLRQDO�UHVRXUFHV�WR�VXSSRUW�6HFUHWDULDW�IXQFWLRQV�IRU�DERXW���PRQWKV�
WR�HQVXUH�WKH�LQIRUPDWLRQ�IURP�WKH�&HQVXV�LV�VHFXUH�DQG�HQDEOH�VRPH�SHRSOH�WR�FRPH�WRJHWKHU�
WR�SODQ�D�ZD\�IRUZDUG��
7KH�&HQVXV�KDV�JLYHQ�WKH�VFLHQFH�FRPPXQLW\�D�OHJDF\�RI�H[SHULHQFH�LQ�HVWDEOLVKLQJ�DQG�
UXQQLQJ�FRPSOH[�JOREDO�SURMHFWV�LQ�ELRORJ\�DQG�HFRORJ\��7KHUH�DUH�PDQ\�SDUWLFLSDQWV�ZLVKLQJ�
WR�EH�SDUW�RI�FRQWLQXLQJ�HQGHDYRUV�EXW�WKHUH�DUH�FRQFHUQV�WKDW�PRPHQWXP�PD\�EH�ORVW�XQOHVV�
VRPH�VWUXFWXUHV�DUH�SXW�LQ�SODFH�WR�HQVXUH�VRPH�FRQWLQXLW\�RI�WKH�QHWZRUNV�GHYHORSHG�LQ�
&HQVXV�������
7KH�66&�GLG�QRW�GHYHORS�UREXVW�GLVFXVVLRQV�RQ�SRWHQWLDO�EXVLQHVV�PRGHOV�IRU�VRPH�RQJRLQJ�
DFWLYLWLHV��,W�DSSHDUV�WKDW�WKLV�ZDV�QRW�DFWLYHO\�HQFRXUDJHG�DV�LW�PD\�KDYH�GLYHUWHG�DWWHQWLRQ�
IURP�FRPSOHWLRQ�LQ�������)ROORZLQJ�WKH�/RQGRQ�PHHWLQJ�LQ�2FWREHU�������WKH�66&��3URMHFW�
OHDGHUV�DQG�15,&�UHSUHVHQWDWLYHV�GLG�PHHW�WR�SODQ�D�SRWHQWLDO�ZD\�IRUZDUG��7KH�WLPLQJ�ZDV�
SUREDEO\�QRW�WKH�PRVW�SURSLWLRXV�DV�PDQ\�SDUWLFLSDQWV�ZHUH�VXIIHULQJ�IURP�µFRPSOHWLRQ�
IDWLJXH¶��VR�WKHUH�ZHUH�QR�FOHDU�YLHZV�RQ�D�SRWHQWLDO�ZD\�IRUZDUG��6LQFH�WKDW�PHHWLQJ��VRPH�
HPHUJLQJ�OHDGHUV�KDYH�GHYHORSHG�D�SRWHQWLDO�PRGHO�WR�NHHS�VRPH�DUHDV�RI�WKH�VFLHQFH�
WRJHWKHU�WRZDUGV�IRVWHULQJ�D�µ&HQVXV�����¶�SURJUDP��7KLV�ZLOO�EH�SURJUHVVHG�IXUWKHU�DW�WKH�
:RUOG�&RQIHUHQFH�RQ�0DULQH�%LRGLYHUVLW\�LQ�6HSWHPEHU�������
,Q�GHYHORSLQJ�D�µ&HQVXV�����¶��SDUWLFLSDQWV�QHHG�WR�EH�PLQGIXO�RI�KRZ�&HQVXV������HYROYHG�
DQG�EXLOW�LQIUDVWUXFWXUH�DQG�DSSURDFKHV�WR�PDULQH�ELRGLYHUVLW\�VFLHQFH��,QWHUYLHZHHV�ZHUH�
DVNHG�DERXW�WKH�OHJDF\�RI�WKH�&HQVXV�DQG�ZKDW�PLJKW�KDSSHQ�QH[W��6RPH�RI�WKH�NH\�LVVXHV�
IURP�GLVFXVVLRQV�ZLWK�LQWHUYLHZHHV�RQ�WKH�IXWXUH�LQFOXGHG�WKH�IROORZLQJ��

� � � � � �

7KH�&HQVXV�KDG�D�VLPSOH�PHVVDJH�ZLWK�FOHDU�JRDOV��,W�ZDV�XQGHUVWRRG�E\�IXQGLQJ�DJHQFLHV��
LQVWLWXWLRQV�DQG�UHVHDUFKHUV�DQG�E\�VWUHVVLQJ�µEDVHOLQHV��EDVHOLQHV�DQG�EDVHOLQHV¶�WKH�EDVLV�IRU�
GHYHORSLQJ�IXWXUH�SROLF\�DQG�PDQDJHPHQW�RSWLRQV�EHFDPH�SRVVLEOH��6RPH�FRPPHQWV�RQ�WKLV�
IRFXV�LQFOXGH��
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x� µ%DVHOLQHV��%DVHOLQHV��%DVHOLQHV¶�LV�D�FRPSHOOLQJ�FRQFHSW�LI�D�SRWHQWLDO�XVH�FDQ�EH�
LGHQWLILHG��:KDW�DUH�WKH�QHHGHG�EDVHOLQHV�IRU�HIIHFWLYH�SROLF\"�

x� 9HU\�LPSRUWDQW�WR�XQGHUVWDQG�WKH�FRUH�SXUSRVH�RI�WKH�LQLWLDWLYH�±�VRPHWLPHV�PHVVDJHV�
ZHUH�FRQIXVLQJ��)URP�WKH�FRUH�SXUSRVH��WKH�QHHG�IRU�UHVRXUFHV�EHFRPHV�PRUH�
WUDQVSDUHQW�±�PXVW�HQVXUH�WKDW�UHVRXUFHV�VXSSRUW�WKDW�FRUH�ZLWK�RWKHU�UHVRXUFHV�WKHQ�
DGGLQJ�YDOXH��

x� &R0/�LV�D�µGLVFRYHU\¶�SURJUDP�DQG�KDYLQJ�EHHQ�DEOH�WR�FRPSOHWH�D�EDVHOLQH�FHQVXV�RI�
VRPH�PDMRU�SDUWV�RI�WKH�RFHDQ��WKH�TXHVWLRQ�QRZ�LV�µZKHUH�WR�IURP�KHUH¶"�

x� &DQQRW�UHVHOO�WKH�VDPH�SURMHFWV�EH\RQG�������:KDW�LV�WKH�QHZ�SDUDGLJP�DQG�IRUPDW"�
+RZ�PLJKW�ZH�GHYHORS�EHWWHU�OLQNV�WR�SROLF\"�

� d �� � � � �

0DQ\�H[LVWLQJ�UHVHDUFKHUV�FRDOHVFHG�DURXQG�WKH�&HQVXV��,W�FDQ�EH�DUJXHG�WKDW�UHVHDUFK�LQ�
PDULQH�ELRGLYHUVLW\�ZRXOG�KDYH�FRQWLQXHG�ZLWKRXW�WKH�&HQVXV�EXW�ZLWK�D�OHVV�JOREDO�DQG�
FROODERUDWLYH�SURFHVV��7KH�&HQVXV�SURYLGHG�µDGGLWLRQDOLW\¶�E\�EULQJLQJ�PXOWLSOH�IXQGLQJ�
VRXUFHV�WRJHWKHU��,W�ZDV�KHOG�WRJHWKHU�E\�WKH�LQQRYDWLYH�IXQGLQJ�IURP�WKH�)RXQGDWLRQ�WKDW�
VXSSRUWHG�WKH�GHYHORSPHQW�RI�WUXVW�DQG�FROODERUDWLRQ��EXLOW�D�FXOWXUH�RI�GDWD�VKDULQJ�DQG�WKH�
LQIUDVWUXFWXUH�WR�VXSSRUW��DQG�EXLOW�D�SXEOLF�SURILOH�DQG�µEUDQG¶�E\�D�YHU\�DFWLYH�(GXFDWLRQ�DQG�
2XWUHDFK�SURMHFW��
7KH�&HQVXV�µEUDQG¶�LV�D�SRZHUIXO�FRQVWUXFW�DQG�WKRVH�LQYROYHG�LQ�SDVW�DQG�IXWXUH�DFWLYLWLHV�
VKRXOG�HQVXUH�WKH�VFLHQFH�FRQGXFWHG�XQGHU�WKH�&HQVXV�PDLQWDLQV�D�KLJK�SURILOH�DQG�WKDW�DQ\�
IXWXUH�VFLHQFH�WKDW�FODLPV�WR�EH�SDUW�RI�D�&HQVXV�GRHV�PHHW�FKDUDFWHULVWLFV�RI�GDWD�VKDULQJ��
FROODERUDWLRQ��TXDOLW\�SXEOLFDWLRQ��HWF��
x� 2QJRLQJ�DQG�DQ\�QHZ�SURMHFWV�WKDW�EXLOG�RQ�&HQVXV������QHHG�D�IUDPHZRUN�IRU�DQ\�XVH�

RI�WKH�µEUDQG¶��
x� 1HHG�IRU�WKH�XVH�RI�FROODERUDWLYH�WRROV�WR�EH�WKRXJKW�WKURXJK�DW�WKH�VWDUW�RI�WKH�SURMHFW��

6RPH�XVHV�FDQ�OHDG�WR�FORVHG�WHDPV��QRW�VKDUHG�V\VWHPV��
x� %HLQJ�DEOH�WR�VWUHVV�µDGGLWLRQDOLW\¶�DV�D�NH\�EHQHILW�FDQ�EULQJ�SHRSOH�RQ�ERDUG��,I�WKHLU�

FXUUHQW�IXQGLQJ�EDVH�LV�QRW�WKUHDWHQHG��\RX�FDQ�µVHOO¶�WKH�EHQHILWV�IURP�FROODERUDWLRQ��
x� %XLOG�RQ�WKH�PRPHQWXP�RI�WKH�&HQVXV�WR�VXVWDLQ�D�QHZ�PDULQH�ELRGLYHUVLW\�FRPPXQLW\��

:H�GR�QRW�QHHG�D�&HQVXV�DJDLQ�EXW�ZH�QHHG�WR�EXLOG�VRPH�QHZ�FRPPXQLWLHV�VXFK�DV�WR�
UHLQYLJRUDWH�WD[RQRP\��

x� 1HHG�WR�KDYH�D�GXW\�RI�UHVSRQVLELOLW\�WR�ILQLVK�WKH�SURFHVV�RI�GHVFULSWLRQ�DQG�
YRXFKHULQJ��$�ODVWLQJ�OHJDF\�LV�D�FRPPXQLW\�RI�VFLHQWLVWV�WKDW�FDQ�EH�PRELOL]HG�WR�
FRDOHVFH�DURXQG�IXQGLQJ�RSSRUWXQLWLHV��

x� 1HZ�PHVVDJH��QHZ�OHDGHUVKLS��EXLOG�RQ�WKH�µEUDQG¶��µ2FHDQ�+HDOWK¶"�)XWXUH�SURJUDPV�
PXVW�VKRZ�VRFLHWDO�EHQHILWV��
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*RYHUQDQFH�RI�DQ\�IXWXUH�SURJUDP�QHHGV�WR�EXLOG�RQ�WKH�FDSDELOLW\�GHYHORSHG�ZLWKLQ�WKH�
&HQVXV��HVSHFLDOO\�IURP�WKH�HPHUJLQJ�VFLHQWLVWV�ZKR�ZHUH�DFWLYH�LQ�OHDGHUVKLS�UROHV�LQ�
SURMHFWV�DQG�RWKHU�NH\�FRPSRQHQWV�RI�WKH�&HQVXV��$Q\�QHZ�SURJUDP�ZLOO�QHHG�WR�EXLOG�D�
PRGHO�IRU�JRYHUQDQFH�WKDW�VHWV�UROHV�DQG�H[SHFWDWLRQV�IRU�YDULRXV�IXQFWLRQV�DQG�VKRXOG�
GHYHORS�D�VSHFLILF�OHDGHUVKLS�GHYHORSPHQW�SURFHVV��:H�GR�QRW�DGYRFDWH�DQ�H[FHVVLYHO\�
EXUHDXFUDWLF�SURFHVV�EXW�H[SHULHQFH�IURP�WKH�&HQVXV�VXJJHVWV�VRPH�PRUH�VWUXFWXUH�ZRXOG�
UHGXFH�ULVNV�WR�GHOLYHU\��6RPH�RI�WKH�NH\�HOHPHQWV�LQFOXGH��
x� 1HHG�WR�EXLOG�FRQVLGHUDWLRQ�RI�ORQJ�WHUP�VXSSRUW�LQWR�JRYHUQDQFH�DQG�VWUDWHJ\�DW�DQ�

HDUO\�VWDJH��7RR�PDQ\�SURMHFWV�GHOD\�WKLV�SKDVH��+DYLQJ�D�JRDO�RI�LQGHSHQGHQFH�PD\�EH�
LPSRUWDQW��

x� /HDGHUVKLS�QHHGV�WR�HYROYH�RYHU�WKH�FRXUVH�RI�D�SURMHFW��7KLV�LV�QRW�RIWHQ�GRQH�
H[SOLFLWO\��7KH�PRGHO�RI�WKH�HQWUHSUHQHXU�VFLHQWLVW�PLJKW�EH�RQH�WR�H[SORUH�IXUWKHU��$W�
ZKDW�SRLQW�LQ�D�FROODERUDWLYH�SURMHFW�WKDW�PD\�KDYH�KDG�LWV�JHQHVLV�LQ���RU���SHRSOH�GR�
\RX�KDYH�WR�PRYH�OHDGHUVKLS�RQ"�

x� /HDGHUVKLS�LV�FULWLFDO��(QFRXUDJH�FRQYHUJHQFHV�±�VHW�WKH�JRDO�DQG�EXLOG�DOOLDQFHV�ZLWK�
SRWHQWLDO�IXQGHUV��

x� 7KLQN�RI�OHJDF\�LVVXHV�HDUO\�LQ�SURMHFW�SODQQLQJ��GDWD�PDQDJHPHQW��2%,6���EXLOGLQJ�DQ�
HIIHFWLYH�OHJDF\�LQIUDVWUXFWXUH�DQG�JRYHUQDQFH�DUUDQJHPHQWV��

x� *RYHUQDQFH�PRGHOV�QHHG�WR�EH�HQGXULQJ�DQG�µILW�IRU�SXUSRVH¶��UHJXODU�UHYLHZ�RI�
JRYHUQDQFH�SHUIRUPDQFH��UROHV�DQG�UHVSRQVLELOLWLHV�LV�QHHGHG��

x� )XQGLQJ�PD\�FRPH�DQG�JR�EXW�D�VRXQG�JRYHUQDQFH�VWUXFWXUH�VKRXOG�HQGXUH��
x� *RYHUQLQJ�JURXSV��ERDUGV�QHHG�D�JRRG�SURFHVV�IRU�UHQHZDO�RI�VNLOOV��KDYH�LQ�SODFH�D�

VXFFHVVLRQ�DQG�GHYHORSPHQW�SURFHVV��
x� 5HYLVLWLQJ�SULRULWLHV�DQG�VWUDWHJLF�GULYHUV�DUH�HVVHQWLDO�JRYHUQDQFH�IXQFWLRQV�GXULQJ�WKH�

FRXUVH�RI�D�SURMHFW��QHHG�UREXVW�DQG�WUDQVSDUHQW�SURFHVVHV�IRU�HVWDEOLVKLQJ�SULRULWLHV��

� D �

0RVW�JOREDO�VFLHQFH�LQLWLDWLYHV�DUH�PDQDJHG�E\�VRPH�IRUP�RI�VHFUHWDULDW��6L]HV��EXGJHWV��UROHV�
DQG�UHVSRQVLELOLWLHV�DOO�YDU\�EXW�DUH�JHQHUDOO\�HVWDEOLVKHG�LQ�UHVSRQVH�WR�WKH�QHHGV�IRU�
FRRUGLQDWLRQ�DQG�EXLOGLQJ�OLQNV�WR�NH\�VWDNHKROGHUV��&HQVXV�SDUWLFLSDQWV�DOO�UHFRJQL]HG�WKH�
PDMRU�FRQWULEXWLRQ�PDGH�E\�WKH�6HFUHWDULDW�DQG�FRQVLGHU�VRPH�VXFK�ERG\�ZRXOG�EH�QHFHVVDU\�
ZKLOH�FRQVLGHULQJ�VRPH�RI�WKH�IROORZLQJ�LVVXHV��
x� 'HVLJQ�D�SURJUDP�PDQDJHPHQW�VWUXFWXUH�WKDW�KDV�FOHDU�UROHV�DQG�UHVSRQVLELOLWLHV��

(QDEOH�FRQWULEXWLRQV�IURP�WKRVH�WKDW�ZDQW�WR�FRPPLW��
x� 1HHG�IRU�WKH�XVH�RI�FROODERUDWLYH�WRROV�WR�EH�WKRXJKW�WKURXJK�DW�WKH�VWDUW�RI�WKH�SURMHFW��

6RPH�XVHV�FDQ�OHDG�WR�FORVHG�WHDPV��QRW�VKDUHG�V\VWHPV��
x� 7KH�PRUH�FRPSOH[�WKH�SURMHFW��WKH�JUHDWHU�WKH�ULVNV��0DQ\�VFLHQWLVWV�GR�QRW�PDQDJH�ULVN�

SDUWLFXODUO\�ZHOO��1HHG�WR�EUHDN�FRPSOH[�SURMHFWV�LQWR�PHDQLQJIXO�ELWV�DQG�DLP�WR�EXLOG�
SDUWLFXODU�µFRPPXQLWLHV�RI�LQWHUHVW¶��
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x� 1HHG�WR�EXLOG�DQ�H[LW�VWUDWHJ\�WR�NHHS�WKH�JOREDO�FRPPXQLW\�WRJHWKHU��5LVN�ZH�PD\�GULIW�
DSDUW�XQOHVV�VRPH�VHFUHWDULDW�IXQFWLRQV�FDQ�EH�VXVWDLQHG��

x� 0DQDJLQJ�ULVNV�LV�D�NH\�UROH�RI�JRYHUQDQFH��QHHGV�WR�EH�WUDQVSDUHQW�DQG�KDYH�FOHDU�
DFFRXQWDELOLWLHV�WKURXJK�WKH�([HFXWLYH�'LUHFWRU�RU�HTXLYDOHQW��

� � � �

$�NH\�OHJDF\�RI�WKH�&HQVXV�LV�WKH�FUHDWLRQ�RI�WKH�PHDQV�WR�VKDUH�GDWD�IRU�ZLGHU�EHQHILWV�
�2%,6��DQG�WKH�GHYHORSPHQW�RI�D�FXOWXUH�DPRQJ�&HQVXV�SDUWLFLSDQWV�ZKHUH�GDWD�VKDULQJ�LV�D�
QHZ�ZD\�RI�ZRUNLQJ�LQ�PDULQH�ELRORJ\��,W�LV�LPSRUWDQW�WKDQ�DQ\�IXWXUH�FROODERUDWLYH�
LQLWLDWLYHV�EXLOG�RQ�WKHVH�LQIUDVWUXFWXUDO�DQG�FXOWXUDO�DGYDQFHV�ZKLOH�UHFRJQL]LQJ�WKDW�
VLJQLILFDQW�FKDQJHV�DUH�QHHGHG�LQ�WHUPV�RI�GHYHORSLQJ�ORQJ�WHUP�VXSSRUW�DQG�UHIRUPV�WR�
LQVWLWXWLRQDO�LQFHQWLYH�DQG�UHZDUG�V\VWHPV��6SHFLILF�SROLFLHV�RQ�,3�DQG�GDWD�VKDULQJ�QHHG�WR�EH�
GHYHORSHG�IRU�DQ\�IXWXUH�SURJUDP��&RPPHQWV�UHODWLQJ�WR�WKH�IXWXUH�RI�GDWD�PDQDJHPHQW�
LQFOXGH��
x� &XOWXUH�FKDQJH�OHDGV�WR�JUHDWHU�FROODERUDWLRQ��&DQ�ZH�PRYH�PDULQH�ELRORJ\�LQWR�WKH�

GDWD�VKDULQJ�FXOWXUH�RI�SK\VLFDO�RFHDQRJUDSKHUV�DQG�DVWURQRPHUV"�
x� 2%,6�LV�D�FULWLFDO�OHJDF\�WKDW�PXVW�EH�VXSSRUWHG�LQ�D�PRUH�UREXVW�VWUXFWXUH��
x� 'DWD�VKDULQJ�LV�D�ELJ�LVVXH�ZLWK�ELRGLYHUVLW\�VFLHQWLVWV�DQG�WKHUH�LV�VWLOO�D�ORQJ�ZD\�WR�JR�

WR�JHW�IXOO�DFFHSWDQFH�RI�GDWD�OLEHUDWLRQ��,VVXHV�VXFK�DV�D�ODFN�RI�WUXVW�RQ�GDWD�XVH��GDWD�
TXDOLW\��DWWULEXWLRQ��HWF��DUH�DOO�LPSRUWDQW��

x� ,3�FDQ�EH�D�VHQVLWLYH�LVVXH�HVSHFLDOO\�LQ�GLVFRYHU\�SURMHFWV�LQ�GHYHORSLQJ�FRXQWULHV��
QHHG�D�FOHDU�,3�DQG�GDWD�RZQHUVKLS�SROLF\�WKDW�UHIOHFWV�EHVW�SUDFWLFH��

x� /RRN�WR�RWKHU�GDWD�LQWHQVLYH�FRPPXQLWLHV�IRU�H[DPSOHV��0HWHRURORJ\�KDV�D�ORQJ�KLVWRU\�
RI�GDWD�FROOHFWLRQ�DQG�VKDULQJ�ZKHUH�WKH�UHDO�YDOXHV�FRPH�RXW�RI�MRLQLQJ�PDQ\�GDWDEDVHV�
WRJHWKHU��0HWHRURORJLFDO�GDWD��KDYH�SDUDOOHOV�WR�ELRGLYHUVLW\�GDWD�LQ�WKDW�WKH�GDWD�DUH�
FROOHFWHG�ORFDOO\�WKHQ�VFDOHG�XS�WR�UHJLRQDO��QDWLRQDO�DQG�JOREDO�VFDOHV��

x� 2EVHUYLQJ�V\VWHPV�DQG�GDWD�LQIUDVWUXFWXUHV�VHHP�WR�EH�WKH�QH[W�HPHUJLQJ�DUHD��QHHG�
HYLGHQFH�WR�EXLOG�WKH�FDVH�IRU�REVHUYLQJ�V\VWHPV�WR�HQVXUH�WKDW�WKH�GDWD�FDQ�EH�UHDGLO\�
FRQYHUWHG�LQWR�SROLF\�UHDG\�UHFRPPHQGDWLRQV��

� � � � �

7KH�&HQVXV�ZDV�D�VFLHQFH�GLVFRYHU\�SURJUDP�ILUVW�DQG�IRUHPRVW��,W�KDG�D�FOHDU�JRDO�WR�DGG�
NQRZOHGJH�RI�PDULQH�ELRWD�HVSHFLDOO\�LQ�UHDOPV�ZKHUH�GDWD�ZHUH�OLPLWHG��8QGRXEWHGO\�LW�KDV�
SURYLGHG�NH\�EDVHOLQHV�IURP�ZKLFK�IXWXUH�RSWLRQV�IRU�SROLF\�DQG�PDQDJHPHQW�FDQ�EH�
GHYHORSHG��,W�LV�RIWHQ�WRR�HDV\�WR�RYHUSURPLVH�UHOHYDQFH�RU�HFRQRPLF�DGYDQWDJHV�EHIRUH�WKHUH�
DUH�VXIILFLHQW�LQIRUPDWLRQ�RU�WHFKQRORJLHV�DYDLODEOH��+RZHYHU��QRZ�LW�LV�SRVVLEOH�WR�EHJLQ�WR�
VKRZ�DFWXDO�DQG�SRWHQWLDO�UHOHYDQFH�VR�DQ\�IXWXUH�SURJUDP�VKRXOG�KDYH�FOHDU�H[SHFWDWLRQV�
WKDW�FHUWDLQ�RXWFRPHV�ZRXOG�EH�DFKLHYHG�VKRXOG�WKH�VFLHQFH�DQG�OLQNV�WR�NH\�VWDNHKROGHUV�EH�
VXFFHVVIXO��$Q\�IXWXUH�SURJUDP�VKRXOG�KDYH�VRPH�VWDNHKROGHU��HQG�XVHU��LQYROYHPHQW�LQ�
JRYHUQDQFH�DQG�DGYLVRU\�IXQFWLRQV��,Q�PRYLQJ�WR�D�JUHDWHU�UHOHYDQFH��D�SURJUDP�ZRXOG�QHHG�
WR�UH�HYDOXDWH�RXWUHDFK�ZLWK�DQ�LQFUHDVHG�IRFXV�RQ�WHFKQRORJ\�WUDQVIHU�LQVWHDG�RI�SURILOH�
UDLVLQJ�DQG�µEUDQG¶�GHYHORSPHQW��6RPH�FRPPHQWV�IURP�LQWHUYLHZHHV�LQFOXGH��
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x� 7KHUH�KDV�EHHQ�D�µIHDU�RI�UHOHYDQFH¶�LQ�VRPH�TXDUWHUV��*LYHQ�WKH�ODUJH�QXPEHU�RI�QHZ�
VSHFLHV�GLVFRYHUHG��WKH�WD[RQRPLF�FRPPXQLW\�ZLOO�KDYH�WR�EHFRPH�HYHQ�PRUH�LQYROYHG�
DQG�EH�SUHSDUHG�WR�PRYH�WKH�SURFHVV�RI�QDPLQJ�DQG�GHVFULSWLRQ�DORQJ�XVLQJ�QHZ�
WHFKQRORJLHV��

x� %H�FOHDU�RQ�ZKDW�UHOHYDQFH�UHDOO\�PHDQV�WR�\RXU�SURMHFW��FDQ�RYHUVHOO�UHOHYDQFH�E\�
UDLVLQJ�H[SHFWDWLRQV�DKHDG�RI�LQIRUPDWLRQ��

x� %H�SUHSDUHG�IRU�WKH�XQH[SHFWHG��UROH�RI�EDUFRGLQJ�LQ�IRRG�DQG�ERUGHU�SURWHFWLRQ��

� � � � � �

7KH�&HQVXV�ZDV�DLPHG�DW�LQFUHDVLQJ�NQRZOHGJH�EDVHOLQHV�DQG�GLG�QRW�KDYH�D�VSHFLILF�IRFXV�
RQ�GHYHORSLQJ�FDSDELOLW\�LQ�WHUPV�RI�VWXGHQW�DQG�SRVWGRFWRUDO�VXSSRUW��,Q�WKH�HYHQW�WKHUH�ZHUH�
ODUJH�QXPEHUV�LQYROYHG�LQ�WKH�&HQVXV�DQG�D�QXPEHU�RI�SURMHFW�FRRUGLQDWRUV�JDLQHG�VXEVWDQWLDO�
H[SHULHQFH�LQ�GRLQJ�JOREDO�VFLHQFH��7KHVH�SHRSOH�ZLOO�EH�RI�JUHDW�YDOXH�WR�DQ\�IXWXUH�
SURJUDP��7KH�&HQVXV�GLG�QRW�KDYH�D�VSHFLILF�DLP�WR�LQFUHDVH�WKH�FDSDFLW\�RI�GHYHORSLQJ�
QDWLRQV�LQ�SDUWLFXODU�WR�SDUWLFLSDWH�LQ�WKH�UHVHDUFK�DQG�WKH�DWWHPSWV�WR�EXLOG�PRUH�UHJLRQDO�DQG�
QDWLRQDO�OLQNV�WKURXJK�WKH�15,&V�ZHUH�XQHYHQ�DW�EHVW��$Q\�IXWXUH�SURJUDP�ZLOO�QHHG�FODULW\�
RQ�LWV�UROH�LQ�FDSDFLW\�EXLOGLQJ�DQG�EH�SUHSDUHG�WR�VXSSRUW�UHJLRQDO�LQLWLDWLYHV�WKDW�PLJKW�
H[SDQG�GDWD�DFFHVV�DQG�SROLF\�UHOHYDQFH��6XFK�LQLWLDWLYHV�PLJKW�EH�YHU\�VLJQLILFDQW�LQ�
RSHUDWLQJ�2%,6�QRGHV�DQG�VRPH�FRPPLWPHQW�WR�HGXFDWLRQ�PLJKW�KHOS�WR�EXLOG�UHJLRQDO�
FDSDELOLW\��

� � � �

7KH�&HQVXV�HYROYHG�LWV�VWUXFWXUHV�IURP�D�FOHDU�VFLHQFH�YLVLRQ��,W�GLG�QRW�FRQVWUXFW�JRYHUQDQFH�
DQG�DGYLVRU\�V\VWHPV�ZLWK�D�YLHZ�RQ�D�ORQJ�WHUP�IXWXUH��LQVWHDG�LW�KDG�D�IRFXV�RQ�FRPSOHWLRQ�
E\�������7KLV�LPSRVHG�VRPH�VWURQJ�GLVFLSOLQHV�RQ�SDUWLFLSDQWV�WR�GHOLYHU�UHVXOWV�EXW�DW�WKH�
H[SHQVH�RI�HQRXJK�WKLQNLQJ�RQ�IXWXUH�RSWLRQV��$Q\�QHZ�SURJUDP�VKRXOG�KDYH�DFFHVV�WR�VNLOOV�
DW�JRYHUQDQFH�OHYHOV�WR�DVVHVV�IXWXUH�GLUHFWLRQV�DQG�DVVLVW�LQ�WKH�GHYHORSPHQW�RI�D�UDQJH�RI�
PRGHOV�IRU�RQJRLQJ�IXQGLQJ��$Q�HIIHFWLYH�SURJUDP�ZLOO�KDYH�WKH�DELOLW\�WR�HYDOXDWH�SURJUHVV��
UHSULRULWL]H�UHVRXUFHV�DQG�VHDUFK�IRU�IXQGLQJ��7KH�&HQVXV�GLG�RSHUDWH�D�µOHYHUDJH¶�IXQGLQJ�
PRGHO�WKDW�ZDV�KLJKO\�VXFFHVVIXO�LQ�PRVW�DUHDV�EXW�WKHUH�LV�D�QHHG�IRU�VRPH�PRUH�
WUDQVSDUHQF\�LQ�KRZ�VXFK�IXQGLQJ�LV�DFFRXQWHG�IRU��
0DQ\�DUHDV�RI�µSXEOLF�JRRG¶�VFLHQFH�GR�QRW�KDYH�UREXVW�EXVLQHVV�FDVH�GLVFLSOLQHV�DQG�
VWUXFWXUHV�WR�DVVHVV�SURJUHVV�DQG�WKH�QHHG�IRU�IXWXUH�LQYHVWPHQW�RU�GLVLQYHVWPHQW��,Q�WKLV�
UHSRUW�ZH�FRQWHQG�WKDW�VXFK�DQ�DSSURDFK�LQ�WKH�&HQVXV�PD\�KDYH�UHVXOWHG�LQ�VRPH�JUHDWHU�
OHYHOV�RI�UHVRXUFH�UHDOORFDWLRQ�DQG�LGHQWLILFDWLRQ�RI�RSSRUWXQLWLHV�IRU�RQJRLQJ�IXQGLQJ��,Q�
PDQ\�ZD\V�SXEOLF�JRRG�VFLHQFH�DV�HSLWRPL]HG�LQ�WKH�&HQVXV�KDV�PDQ\�HOHPHQWV�LQ�FRPPRQ�
ZLWK�PRUH�WHFKQRORJLFDO�RU�HQWUHSUHQHXULDO�VFLHQFH��6XFK�VFLHQFH�LV�SDUWO\�OLQHDU�EXW�DOVR�
RSSRUWXQLVWLF�EXW�ZLWK�VRPH�VWURQJ�EXVLQHVV�FDVH�GLVFLSOLQHV�WR�DVVHVV�LQYHVWPHQW��7KH�
µ9DOOH\�RI�'HDWK¶�KDV�ORQJ�EHHQ�D�ZHOO�UHFRJQL]HG�OLPLWLQJ�IDFWRU�WR�WDNLQJ�LGHDV�IURP�WKH�
ODERUDWRU\�LQWR�WKH�PDUNHWSODFH�DQG�VRPH�LQYHVWRUV�QRZ�SURYLGH�IXQGLQJ�WR�KHOS�FRYHU�WKDW�
JDS��,Q�PRUH�SXEOLF�JRRG�VFLHQFH�WKH�JDS�LV�RIWHQ�DW�WKH�LQWHUVHFWLRQ�RI�UHVHDUFK�UHVXOWV�DQG�
SROLF\�GHYHORSPHQW�DQG�ILQGLQJ�IXQGLQJ�WR�EULGJH�WKDW�JDS�UHPDLQV�DQ�RQJRLQJ�FKDOOHQJH��
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$Q\�IXWXUH�SURJUDP�WKDW�EXLOGV�RQ�WKH�&HQVXV�ZLOO�QHHG�D�JRYHUQDQFH�DQG�PDQDJHPHQW�PRGHO�
WKDW�FDQ�DVVHVV�SURJUHVV�DQG�FRQVLGHU�SRWHQWLDO�ORQJ�WHUP�IXQGLQJ�DQG�LQYHVWPHQW�PRGHOV��,Q�
PDQ\�DUHDV�RI�VFLHQFH�ZH�IDFH�FKDOOHQJHV�LQ�PRYLQJ�EH\RQG�SURMHFW�EDVHG�IXQGLQJ�WR�
HPEHGGLQJ�NH\�UHVXOWV�DQG�GDWD�LQWR�FRUH�LQIUDVWUXFWXUHV�RU�µVSLQQLQJ�RXW¶�VFLHQFH�DQG�
WHFKQRORJLHV�LQWR�VRPH�DOWHUQDWLYH�EXVLQHVV�PRGHOV��

� > � �

7KH�&HQVXV�IRFXVHG�RQ�FRPSOHWLQJ�DQ�DPELWLRXV�ZRUNSODQ�E\������DQG�WKH�GHOLYHU\�RI�QHZ�
NQRZOHGJH��+RZHYHU��WKLV�ZDV�DW�WKH�H[SHQVH�RI�PRUH�VXEVWDQWLYH�GLVFXVVLRQV�RQ�VXSSRUWLQJ�
IXWXUH�UHVHDUFK�LQLWLDWLYHV�WKDW�FRXOG�EXLOG�RQ�WKH�VXFFHVV�RI�WKH�&HQVXV��$Q\�IXWXUH�SURJUDP�
VKRXOG��
x� &RQVLGHU�D�JRYHUQDQFH�VWUXFWXUH�WKDW�VXSSRUWV�VRPH�ORQJ�WHUP�SODQQLQJ�IRU�IXWXUH�

OHJDFLHV�DQG�SRWHQWLDO�IXQGLQJ�DW�DQ�HDUO\�VWDJH�LQ�WKH�OLIH�F\FOH�RI�WKH�SURJUDP�
x� ,GHQWLI\�D�EXVLQHVV�PRGHO�WKDW�ZLOO�EHVW�IDFLOLWDWH�SURJUDP�GHOLYHU\�DQG�RQJRLQJ�VXSSRUW�
x� +DYH�D�VSHFLILF�OHDGHUVKLS�GHYHORSPHQW�SURJUDP�DQG�VXFFHVVLRQDO�SURFHVVHV�
x� +DYH�D�JOREDOL]DWLRQ�VWUDWHJ\�WKDW�EXLOGV�HDUO\�OLQNV�DQG�FDSDELOLW\�ZLWK�NH\�FRXQWULHV�

DQG�LQVWLWXWLRQV�
x� 6HHN�VXSSRUW�IRU�DQ�LQGHSHQGHQW�VHFUHWDULDW�WR�FRRUGLQDWH�WKH�SURJUDP�
x� +DYH�FOHDU�H[SHFWDWLRQV�IRU�GDWD�VKDULQJ�DQG�VWRUDJH�
x� %XLOG�HDUO\�OLQNV�ZLWK�SRWHQWLDO�HQG�XVHUV�RI�WKH�UHVHDUFK�
x� ,GHQWLI\�DQG�VXSSRUW�VSHFLILF�FDSDELOLW\�QHHGV�
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$�NH\�DLP�RI�WKLV�UHYLHZ�ZDV�WR�XQGHUVWDQG�WKH�RSHUDWLRQV��VXFFHVVHV�DQG�SRVVLEOH�IDLOXUHV�RI�
WKH�&HQVXV�VR�WKDW�DQ\�LQGLYLGXDOV�RU�JURXSV�FRQWHPSODWLQJ�WKH�GHYHORSPHQW�RI�D�JOREDO�
FROODERUDWLYH�VFLHQFH�SURJUDP�PLJKW�KDYH�VRPH�XQGHUVWDQGLQJ�RI�SRWHQWLDO�SLWIDOOV��(DFK�
VHFWLRQ�RI�WKH�UHYLHZ�KDV�EXLOW�D�VWRU\�DURXQG�SDUWLFXODU�FRPSRQHQWV�RI�WKH�&HQVXV��DWWHPSWHG�
WR�UHDFK�VRPH�FRQFOXVLRQV��RU�)LQGLQJV���DQG�GHYHORSHG�VRPH�OHVVRQV�OHDUQHG��7KHVH�OHVVRQV�
DUH�FRPSLOHG�EHORZ��

� ' �

7KH�&HQVXV�GHYHORSHG�DW�D�WLPH�EHIRUH�WKHUH�ZDV�PRUH�H[WHQVLYH�GLVFXVVLRQ�RQ�H[SHFWDWLRQV�
IRU�HIIHFWLYH�JRYHUQDQFH��6\VWHPV��SURFHVVHV�DQG�OHDGHUVKLS�HYROYHG�LQWR�D�VWUXFWXUH�WKDW�
GHOLYHUHG�D�VXEVWDQWLDO�ERG\�RI�QHZ�NQRZOHGJH�DQG�EXLOW�QHZ�FROODERUDWLRQV�DQG�FDSDELOLW\��
,Q�SUDFWLFH��WKH�ULVNV�WKDW�ZHUH�QRW�ZHOO�LGHQWLILHG�RU�HIIHFWLYHO\�PLWLJDWHG�E\�WKH�JRYHUQDQFH�
DUUDQJHPHQWV�GLG�QRW�HYHQWXDWH�LQ�D�PDMRU�ZD\��VR�WKDW�DQ\�GHILFLHQFLHV�LQ�WKH�JRYHUQDQFH�
VWUXFWXUH�KDG�QR�PDMRU�LPSDFW�RQ�HLWKHU�WKH�SURJUDP�RU�RQ�WKH�)RXQGDWLRQ��
,Q�UHYLHZLQJ�WKH�H[SHULHQFHV�RI�JRYHUQDQFH�RI�WKH�&HQVXV�LQ�UHODWLRQ�WR�RWKHU�VLPLODU�
SURJUDPV��ZH�FRQWHQG�WKHUH�LV�QR�RQH�RSWLPDO�PRGHO�IRU�GHVLJQLQJ�JRYHUQLQJ�VWUXFWXUHV��EXW�
ZH�QRWH�WKH�IROORZLQJ�LVVXHV��
x� $�µFRUQHUVWRQH¶�LQYHVWRU��WKH�)RXQGDWLRQ��ZDV�FULWLFDO�DQG�WKHLU�ZLOOLQJQHVV�WR�FRPPLW�D�

VXEVWDQWLDO�VXP�IRU�D�GHFDGH�XQGHUSLQQHG�WKH�GHYHORSPHQW�RI�WKH�&HQVXV�FRPPXQLW\��
x� 7KH�µFRUQHUVWRQH¶�LQYHVWRU�HVWDEOLVKHV�JRDOV�DQG�H[SHFWDWLRQV�DQG�WKHVH�VKRXOG�LQFOXGH�

SUHIHUUHG�JRYHUQDQFH�PRGHOV�DQG�UHSRUWLQJ�SURFHVVHV��
x� 7KH�VXEVWDQWLDO�GHJUHH�RI�DXWRQRP\�DQG�WUXVW�JLYHQ�WR�WKH�3URJUDP�'LUHFWRU�E\�WKH�

7UXVWHHV�RI�WKH�)RXQGDWLRQ�HQDEOHG�WKH�&HQVXV�WR�PDNH�UDSLG�GHFLVLRQV�DERXW�HDUO\�
LQYHVWPHQWV��

x� $�FOHDU�VWUDWHJLF�SODQ�VKRXOG�EH�GHYHORSHG�HDUO\�LQ�SURMHFW�SODQQLQJ�WR�HQVXUH�WKH�JRDOV�
VHW�E\�WKH�µRZQHU¶�FDQ�EH�PHW��7KLV�SODQ�VKRXOG�EH�UHJXODUO\�UHYLHZHG�ZLWK�LQSXW�IURP�
DOO�OHYHOV�RI�WKH�SURMHFW��

x� 7KHUH�QHHGV�WR�EH�FODULW\�RQ�WKH�UHVSHFWLYH�UROHV�ZLWKLQ�JRYHUQDQFH�JURXSV�LQFOXGLQJ�
GHFLVLRQV�RQ�UHSUHVHQWDWLYH��VNLOOV�EDVHG�RU�PL[HG�PHPEHUVKLSV��

x� 5LVN�DVVHVVPHQW�DQG�PDQDJHPHQW�LV�DQ�LPSRUWDQW�SDUW�RI�SURMHFW�GLUHFWLRQ�DQG�QHHGV�WR�
EH�H[SOLFLW��

x� /HDGHUVKLS�VKRXOG�EH�UHJXODUO\�DVVHVVHG�DQG�UHYLHZHG�WR�HQVXUH�QHZ�OHDGHUV�DUH�
GHYHORSHG�WR�VXSSRUW�RQJRLQJ�DFWLYLWLHV��

� D �

/DUJH�VFDOH�FROODERUDWLYH�VFLHQFH�SURMHFWV�RIWHQ�KDYH�YHU\�FRPSOH[�PDQDJHPHQW�LVVXHV�WR�
GHDO�ZLWK��6WDNHKROGHUV�ZDQW�V\VWHPV�WKDW�DUH�ORZ�FRVW�EXW�WKDW�HQDEOH�WKHLU�YRLFHV�WR�EH�
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KHDUG��7KH�FKDOOHQJH�LV�WR�KDYH�WKH�ULJKW�GHJUHH�RI�VXSSRUW�IRU�WKH�KLJKHU�OHYHOV�RI�OHDGHUVKLS�
EXW�HQVXUH�WKDW�LVVXHV�UDLVHG�E\�WKRVH�ZKR�ODUJHO\�FRQGXFW�WKH�SURJUDP�FDQ�EH�KHDUG��,VVXHV�
IRU�DQ\�IXWXUH�SURJUDPV�LQFOXGH��
x� $�VHFUHWDULDW�LV�DOPRVW�XQLYHUVDO�IRU�ODUJH�SURJUDPV�EXW�LWV�UROHV�FDQ�YDU\�IURP�PHUHO\�

DGPLQLVWUDWLYH�WR�DFWXDOO\�GRLQJ�VRPH�RI�WKH�ZRUN��%H�YHU\�FOHDU�DERXW�ZKDW�LV�H[SHFWHG�
IURP�D�VHFUHWDULDW��DQG�HQVXUH�LWV�VWDII�KDYH�DOO�WKH�LQIRUPDWLRQ�DQG�WRROV�QHHGHG�WR�
HIIHFWLYHO\�FDUU\�RXW�WKHLU�DGPLQLVWUDWLYH�WDVNV��

x� :RUNORDGV�DQG�VWUHVV�DUH�YHU\�UHDO�LVVXHV�LQ�VXFK�SURJUDPV��7KHUH�DUH�FRPSHWLQJ�
GHPDQGV�DQG�ZLWK�JOREDO�LQLWLDWLYHV�WKHUH�DUH�FXOWXUDO��WLPH�]RQH�DQG�ILQDQFLDO�LVVXHV�WR�
GHDO�ZLWK��

x� $�VWURQJ�H[HFXWLYH�VHFUHWDU\�GLUHFWRU�LV�QHHGHG�ZKR�KDV�D�JRRG�ZRUNLQJ�UHODWLRQVKLS�
ZLWK�WKH�JRYHUQLQJ�OHDGHUV��

x� $Q�H[HFXWLYH�FRPPLWWHH�LV�GHVLUDEOH�ZLWK�WKH�DELOLW\�WR�DFW�EHWZHHQ�ERDUG�PHHWLQJV��
&OHDU�UROHV�DQG�ERXQGDULHV�IRU�GHFLVLRQ�PDNLQJ�DUH�QHHGHG�DQG�PXVW�EH�IRUPDOO\�
GRFXPHQWHG��

x� 7KH�VHFUHWDULDW�VKRXOG�KDYH�DQ�RYHUVLJKW�RI�WKH�ZKROH�SURJUDP�LQFOXGLQJ�WKH�ILQDQFLDO�
SHUIRUPDQFH��,W�VKRXOG�EH�WKH�SDUW�RI�WKH�RUJDQL]DWLRQDO�VWUXFWXUH�WKDW�SURYLGHV�XQLIRUP�
DQG�FRQVLVWHQW�LQIRUPDWLRQ�WR�WKH�RWKHU�HOHPHQWV�VXFK�DV�DQ�66&��H[HFXWLYH�FRPPLWWHH��
DQG�WKH�IXQGHU�LQYHVWRU��7KLV�HQDEOHV�PRUH�FRPSOHWH�UHFRPPHQGDWLRQV�RQ�IXWXUH�
LQYHVWPHQW�DQG�PRQLWRULQJ�RI�SHUIRUPDQFH��

x� 7KH�VHFUHWDULDW�KDV�D�NH\�FRRUGLQDWLQJ�UROH�LQ�OLQNLQJ�ZLWK�RWKHU�LQWHUQDWLRQDO�
RUJDQL]DWLRQV�DQG�SURPRWLQJ�WKH�LQLWLDWLYH�WR�D�ZLGH�UDQJH�RI�RUJDQL]DWLRQV��

x� 7KH�VHFUHWDULDW�PXVW�EH�UHVSRQVLYH�WR�WKH�QHHGV�RI�LWV�SDUWLFLSDQWV�DQG�FRPPXQLFDWH�DW�
DOO�OHYHOV��

x� :RUNSODQV�DQG�EXGJHWV�VKRXOG�EH�GHYHORSHG�E\�WKH�VHFUHWDULDW�DQG�WKHVH�VKRXOG�EH�
OLQNHG�WR�D�VWUDWHJLF�SODQ��

x� 7KH�RUJDQL]DWLRQDO�VWUXFWXUH�VKRXOG�EH�UHYLHZHG�DW�DERXW�WKUHH�\HDUO\�LQWHUYDOV�WR�
HQVXUH�WKDW�DQ\�QHZ�FRPSRQHQWV�FDQ�EH�GHVLJQHG�DQG�GHOLYHUHG�LQ�D�WLPHO\�IDVKLRQ�DV�
WKH�SURMHFW�SDVVHV�WKRXJK�LWV�QDWXUDO�OLIH�F\FOH��,GHDOO\�VXFK�UHYLHZV�VKRXOG�EH�FDUULHG�
RXW�LQ�FRQMXQFWLRQ�ZLWK�UHYLHZV�RI�SRVVLEOH�FKDQJHV�LQ�OHDGHUVKLS��VR�WKDW�DOO�VXFK�
FKDQJHV�GHFLGHG�RQ�DUH�FRRUGLQDWHG�DQG�FRPSOHPHQWDU\�WR�HDFK�RWKHU��

� ' �

0DQ\�SURJUDPV�GHYHORS�ZLWK�H[SHFWDWLRQV�RI�KDYLQJ�D�JOREDO�UHDFK��*OREDOL]DWLRQ�KDV�LWV�
FKDOOHQJHV�LI�LW�LV�WR�EH�WUXO\�HPEHGGHG�LQ�WKH�µPRGXV�RSHUDQGL¶�RI�D�SURJUDP��*OREDO�
ELRORJLFDO�VFLHQFH�SURMHFWV�DUH�UDUH�VR�DQ\�IXWXUH�VXFK�SURMHFW�VKRXOG�FRQVLGHU�WKH�IROORZLQJ��
x� 'HYHORS�H[SHFWDWLRQV�IRU�JOREDO�FROODERUDWLRQ�DQG�LQGLFDWRUV�IRU�VXFFHVV��
x� 5HTXLUH�JOREDO�VFLHQFH�SURMHFWV�WR�KDYH�UHDO�OLQNV�DW�QDWLRQDO�DQG�UHJLRQDO�OHYHOV��
x� 'HYHORS�D�JOREDOL]DWLRQ�VWUDWHJ\�HDUO\�LQ�SURJUDP�GHYHORSPHQW�DQG�EH�SURDFWLYH�LQ�

EXLOGLQJ�FRQQHFWLRQV�ZLWK�UHOHYDQW�LQWHUQDWLRQDO��UHJLRQDO�DQG�QDWLRQDO�RUJDQL]DWLRQV��
x� (QVXUH�UHJLRQDO�DQG�QDWLRQDO�QHWZRUNV�DUH�UHSUHVHQWHG�LQ�RYHUDOO�SURJUDP�OHDGHUVKLS��
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x� (QVXUH�VXSSRUW�DW�WKH�VHFUHWDULDW�DQG�ORFDO�OHYHOV�IRU�EXLOGLQJ�OLQNV��

� � �

&ROODERUDWLRQ�DQG�WUDQVGLVFLSOLQDULW\�DUH�NH\�IHDWXUHV�RI�ODUJH�VFDOH�VFLHQFH�SURMHFWV��$�
VXFFHVVIXO�SURMHFW�VKRXOG��
x� ,GHQWLI\�DQG�XQGHUVWDQG�SRWHQWLDO�EDUULHUV�WR�FROODERUDWLRQ�DQG�GHYHORS�VSHFLILF�

VWUDWHJLHV�DQG�SURFHVVHV�WR�PLQLPL]H�WKHVH��
x� +DYH�D�FOHDU�YLHZ�RI�H[SHFWDWLRQV�KRZ�HDFK�GLVFLSOLQH�FDQ�FRQWULEXWH�DQG�KRZ�VXFK�

FRQWULEXWLRQV�DUH�UHFRJQL]HG��%H�SUHSDUHG�IRU�VRPH�ODWHUDO�FRQWULEXWLRQV�VXFK�DV�IURP�
WKH�DUWV��

x� +DYH�DFFHVV�WR�VRPH�VSHFLILF�IXQGLQJ�WR�IDFLOLWDWH�EULQJLQJ�SHRSOH�WRJHWKHU��%XLOGLQJ�
WUXVW�WR�ZRUN�WRJHWKHU�LV�FULWLFDO�WR�IXWXUH�VXFFHVV��

x� 3URYLGH�IXQGLQJ�WR�GHYHORS�SURSRVDOV��
x� 'HYHORS�VRPH�FRPPRQ�FRPPXQLFDWLRQ�DQG�FROODERUDWLRQ�WRROV�WKDW�FDQ�HQKDQFH�IXOO�

FROODERUDWLRQ��
x� ([SHFW�VLJQLILFDQW�FXOWXUH�FKDQJH�LQ�WKH�ZD\�VRPH�VFLHQFH�LV�FRQGXFWHG��%H�SUHSDUHG�WR�

VXSSRUW�DQG�UHZDUG�SRVLWLYH�FKDQJH��

� � � �

/DUJH�VFDOH�ORQJ�WHUP�SURMHFWV�QHHG�HDUO\�DJUHHPHQW�RQ�D�FRUH�LQIUDVWUXFWXUH�WR�VXSSRUW�GDWD�
VWRUDJH�DQG�VXEVHTXHQW�GDWD�VKDULQJ��LQFOXGLQJ�DXGLR��YLGHR��GLJLWDO��HWF��ILOHV��LQFOXGLQJ�
VXSSRUW�WR�GHYHORS�EHVW�SUDFWLFH�WRROV�IRU�GDWD�VKDULQJ��LQWHURSHUDELOLW\�DQG�UHYLHZ�RI�GDWD�
TXDOLW\��3URMHFW�JRYHUQRUV�QHHG�WR�DGGUHVV�ORQJ�WHUP�VXVWDLQDELOLW\�RI�GDWD�VWRUDJH�DQG�DFFHVV�
DW�DQ�HDUO\�VWDJH��$GGLWLRQDO�LVVXHV�LQFOXGH��
x� +DYH�DQ�H[SOLFLW�GDWD�VKDULQJ�SROLF\�DW�WKH�RXWVHW�RI�WKH�SURJUDP�DQG�LQFOXGH�VWDQGDUG�

SURWRFROV�IRU�PHWDGDWD��GDWD�TXDOLW\��LQWHOOHFWXDO�SURSHUW\��HWF��WKDW�PHHW�EHVW�
LQWHUQDWLRQDO�SUDFWLFH��

x� (QVXUH�WKDW�SURMHFWV�DQG�LQGLYLGXDOV�KDYH�VSHFLILF�H[SHFWDWLRQV�IRU�GDWD�VKDULQJ�DQG�
DWWULEXWLRQ�ZLWK�DSSURSULDWH�VDQFWLRQV��

x� &RQVLGHU�KDYLQJ�DQ�DGYLVRU\�FRPPLWWHH�ZLWK�VSHFLILF�UHVSRQVLELOLW\�IRU�GDWD�
PDQDJHPHQW�DQG�HQVXUH�WKH�LQIUDVWUXFWXUH�LV�VXSSRUWHG�ZLWKLQ�DQ�DSSURSULDWH�
RUJDQL]DWLRQ��

x� (QVXUH�FRQQHFWLRQV�DUH�PDGH�WR�RWKHU�NH\�LQLWLDWLYHV��

� ^ �

$�FRPSHOOLQJ�DQG�VLPSOH�YLVLRQ�DOVR�QHHGV�WR�UHFRJQL]H�WKDW�WKH�LQIRUPDWLRQ�FDQ�EH�YDOXDEOH�
EH\RQG�PHUHO\�DGGLQJ�WR�WKH�ERG\�RI�NQRZOHGJH��,Q�GHVLJQLQJ�DQ\�IXWXUH�FROODERUDWLYH�
SURJUDP��OHDGHUV�DQG�SDUWLFLSDQWV�VKRXOG�FRQVLGHU��
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x� 5HVXOWV�ZLOO�EH�YDOXDEOH�EH\RQG�D�VFLHQWLILF�DXGLHQFH�VR�SDWKZD\V�IRU�FRQYHUWLQJ�
ILQGLQJV�LQWR�SROLF\�RU�PDQDJHPHQW�UHOHYDQFH�VKRXOG�EH�LGHQWLILHG�HDUO\�LQ�
GHYHORSPHQW��

x� 3HRSOH�H[SHULHQFHG�LQ�SROLF\�GHYHORSPHQW�VKRXOG�EH�EURXJKW�LQ�HDUO\�WR�SURJUDP�
OHDGHUVKLS�JURXSV��

x� 3URMHFW�SURSRVDOV�VKRXOG�LGHQWLI\�SRWHQWLDO�UHOHYDQFH�DQG�VRFLHWDO�EHQHILWV��
x� $�VWUDWHJLF�SODQ�VKRXOG�LGHQWLI\�H[SHFWDWLRQV�IRU�GHYHORSLQJ�ZLGHU�V\QWKHVHV�RI�UHVXOWV��

� � � �K �

6FLHQFH�SURJUDPV�FDQQRW�RSHUDWH�LQ�LVRODWLRQ�IURP�WKHLU�ZLGHU�FRPPXQLWLHV�RI�LQWHUHVW��
6XFFHVVIXO�SURJUDPV�ZLOO�KDYH�VSHFLILF�(	2�H[SHFWDWLRQV�WKDW�DUH�UHOHYDQW�WR�WKHLU�
VWDNHKROGHUV��
x� 8QGHUVWDQG�WKH�WDUJHW�DXGLHQFHV�DQG�DFFHVV�WKH�DSSURSULDWH�VNLOOV�WR�IRFXV�DFWLYLWLHV��
x� 'HYHORS�D�IHZ�SHUIRUPDQFH�PHDVXUHV�RQ�ZKLFK�WR�DVVHVV�LPSDFWV�ZLWK�WDUJHW�DXGLHQFHV��
x� 8WLOL]H�FXUUHQW�VRFLDO�PHGLD�WR�EXLOG�ZLGHVSUHDG�FROODERUDWLRQ��VXSSRUW�DQG�DZDUHQHVV�
x� +DYH�VSHFLILF�UHVSRQVLELOLWLHV�ZLWKLQ�D�HFUHWDULDW�WR�FRRUGLQDWH�(	2�DFWLYLWLHV��
x� %H�VXUH�WKDW�DOOLHG�SURMHFWV�XQGHUVWDQG�WKHLU�H[SHFWDWLRQV�IRU�(	2�DQG�UHVRXUFH�WKHP�

DSSURSULDWHO\��
x� 0DNH�VXUH�WKH�µEUDQG¶�IRU�WKH�SURJUDP�LV�DSSURSULDWHO\�SURWHFWHG�WR�HQVXUH�WKH�TXDOLW\�

RI�VFLHQFH��FRPPXQLFDWLRQV�DQG�LPSDFW�LV�PDLQWDLQHG��
x� 5HPHPEHU�WR�XVH�WKH�DUWV�DQG�FUHDWLYH�VHFWRUV�LQ�FRPELQDWLRQ�ZLWK�VFLHQFH�WR�HQKDQFH�

DHVWKHWLF�GLVFRYHU\�HWKLFDO�GLPHQVLRQV�RI�WKH�UHVXOWV��

� > � � �

7KH�&HQVXV�IRFXVHG�RQ�FRPSOHWLQJ�DQ�DPELWLRXV�ZRUNSODQ�E\������DQG�WKH�GHOLYHU\�RI�QHZ�
NQRZOHGJH��EXW�WKLV�ZDV�DW�WKH�H[SHQVH�RI�PRUH�VXEVWDQWLYH�GLVFXVVLRQV�RQ�VXSSRUWLQJ�IXWXUH�
UHVHDUFK�LQLWLDWLYHV�WKDW�FRXOG�EXLOG�RQ�WKH�VXFFHVV�RI�WKH�&HQVXV��$Q\�IXWXUH�SURJUDP�VKRXOG��
x� &RQVLGHU�D�JRYHUQDQFH�VWUXFWXUH�WKDW�VXSSRUWV�VRPH�ORQJ�WHUP�SODQQLQJ�IRU�IXWXUH�

OHJDFLHV�DQG�SRWHQWLDO�IXQGLQJ�DW�DQ�HDUO\�VWDJH�LQ�WKH�OLIH�F\FOH�RI�WKH�SURJUDP�
x� ,GHQWLI\�D�EXVLQHVV�PRGHO�WKDW�ZLOO�EHVW�IDFLOLWDWH�SURJUDP�GHOLYHU\�DQG�RQJRLQJ�VXSSRUW�
x� +DYH�D�VSHFLILF�OHDGHUVKLS�GHYHORSPHQW�SURJUDP�DQG�VXFFHVVLRQDO�SURFHVVHV�
x� +DYH�D�JOREDOL]DWLRQ�VWUDWHJ\�WKDW�EXLOGV�HDUO\�OLQNV�DQG�FDSDELOLW\�ZLWK�NH\�FRXQWULHV�

DQG�LQVWLWXWLRQV�
x� 6HHN�VXSSRUW�IRU�DQ�LQGHSHQGHQW�VHFUHWDULDW�WR�FRRUGLQDWH�WKH�SURJUDP�
x� +DYH�FOHDU�H[SHFWDWLRQV�IRU�GDWD�VKDULQJ�DQG�VWRUDJH�
x� %XLOG�HDUO\�OLQNV�ZLWK�SRWHQWLDO�HQG�XVHUV�RI�WKH�UHVHDUFK�
x� ,GHQWLI\�DQG�VXSSRUW�VSHFLILF�FDSDELOLW\�QHHGV��
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7KH�&HQVXV��E\�DQ\�VWDWLVWLFDO�PHDVXUH��ZDV�D�JUHDW�VXFFHVV��7KH�ODUJH�QXPEHU�RI�VFLHQWLILF�
SDSHUV�SXEOLVKHG�DQG�VWLOO�WR�EH�SXEOLVKHG�E\�&HQVXV�SDUWLFLSDQWV��DORQH��ZRXOG�EH�VXIILFLHQW��
,QVWHDG�WKH�&HQVXV�KDV�DFKLHYHG�WUXO\�JOREDO�VFLHQFH�LQ�ELRORJ\��,W�GLG�QRW�SURIHVV�WR�SURYLGH�
D�FRPSOHWH�&HQVXV�RI�OLIH�LQ�WKH�RFHDQ�LQ������EXW�LW�GLG�VXEVWDQWLDOO\�LQFUHDVH�WKH�EDVHOLQHV�
RI�NQRZOHGJH�LQ�RIWHQ�XQGHUH[SORUHG�RFHDQ�UHDOPV��)URP�WKLV�NQRZOHGJH�EDVH�IXWXUH�UHVHDUFK�
DQG�VXUYH\V�ZLOO�DGG�PRUH�GDWD�WKDW�FDQ�EH�VKDUHG�WKURXJK�ZHE�EDVHG�VHUYLFHV�VXFK�DV�2%,6��
)URP�WKLV�ZH�PD\�EH�DEOH�WR�GHULYH�HVWLPDWHV�RI�SRSXODWLRQ�GLYHUVLW\��GLVWULEXWLRQ�DQG�
DEXQGDQFH�IRU�VHOHFWHG�JURXSV�RI�RUJDQLVPV�RU�UHJLRQV�DQG�D�IXWXUH�FRPSLODWLRQ�RI�VXFK�GDWD�
ZLOO�VKRZ�KRZ�IDU�RXU�NQRZOHGJH�KDV�PRYHG�IURP�������
7KH�)RXQGDWLRQ�FDQ��WKHUHIRUH��EH�MXVWLILDEO\�SURXG�RI�WKH�DFKLHYHPHQWV�RI�WKH�&HQVXV��)URP�
DQ�LGHD�ZLWKLQ�D�VPDOO�JURXS��VXSSRUWLQJ�HQOLJKWHQHG�OHDGHUVKLS�DQG�LQYHVWLQJ�LQ�EULQJLQJ�
JURXSV�WRJHWKHU��WKH�)RXQGDWLRQ�EXLOW�D�QHZ�FRPPXQLW\�RI�PDULQH�VFLHQWLVWV�FRPPLWWHG�WR�
VKDUHG�JRDOV�DQG�LGHDOV��WR�RSHUDWH�LQ�D�FROODERUDWLYH�FXOWXUH��WR�VKDUH�GDWD�LQ�DQ�RSHQ�SRUWDO�
DQG�FRQGXFW�VRPH�RXWVWDQGLQJ�VFLHQFH��&ROOHFWLYHO\�SDUWLFLSDQWV�VKRZHG�WKDW�ELRORJLVWV�FRXOG�
RSHUDWH�LQ�D�FROODERUDWLYH�HQYLURQPHQW�RQ�ELJ�VFLHQFH�TXHVWLRQV��7KH�&HQVXV�FKDQJHG�
FXOWXUHV�SHUPDQHQWO\�IRU�PDQ\�DQG�EXLOW�D�EDVHOLQH�RI�NQRZOHGJH�WKDW�ZLOO�LQFUHDVLQJO\�
LQIOXHQFH�SROLFLHV�RQ�PDQDJLQJ�RXU�RFHDQV��,W�DOVR�UDLVHG�WKH�SDVVLRQ�IRU�GLVFRYHU\�LQ�VWLOO�
XQGHUH[SORUHG�SDUWV�RI�RXU�JOREH�DQG�UHDFKHG�D�ZLGH�DXGLHQFH�RQ�WKH�ZRQGHUV�RI�WKH�PDULQH�
HQYLURQPHQW�DQG�UHLQYLJRUDWHG�VRPH�DUHDV�RI�VFLHQFH�VXFK�DV�WKH�WD[RQRP\�RI�PDULQH�
RUJDQLVPV�DQG�WKH�XVH�RI�QHZ�WRROV�VXFK�DV�EDUFRGLQJ�DQG�PHWDJHQRPLFV��
7KH�&HQVXV�DOVR�FDSLWDOL]HG�RQ�VRPH�WHFKQRORJLHV�WKDW�ZHUH�XVHG�LQ�RFHDQRJUDSKLF�UHVHDUFK��
VXFK�DV�DFRXVWLFV��DQG�LW�XVHG�WHOHPHWU\�WR�DGG�VLJQLILFDQW�LQIRUPDWLRQ�RQ�GLVWULEXWLRQ�DQG�
EHKDYLRU��6RPH�QHZ�WHFKQRORJLHV�ZHUH�GHYHORSHG�WKDW�ZLOO�WUDQVIRUP�WKH�IXWXUH�VWXG\�RI�
PDULQH�ELRORJ\��
)URP�GHYHORSLQJ�FROODERUDWLYH�DQG�JOREDO�VFLHQFH�WR�EXLOGLQJ�LQIUDVWUXFWXUHV�DQG�HQJDJLQJ�
WKH�SXEOLF�WKURXJK�RXWUHDFK�LQ�PDQ\�IRUPV��WKH�&HQVXV�KDV�GHPRQVWUDWHG�WKDW�VXFK�DPELWLRQ�
LV�SRVVLEOH�IRU�FRPSOH[�JOREDO�LVVXHV��7KH�&HQVXV�HYROYHG�DW�D�WLPH�ZKHQ�WKHUH�ZHUH�IHZ�
PRGHOV�IRU�HIIHFWLYH�JRYHUQDQFH�DQG�PDQDJHPHQW�IRU�VXFK�SXEOLF�JRRG�VFLHQFH�LQLWLDWLYHV��,W�
GHYHORSHG�V\VWHPV�DQG�SUDFWLFHV�WKDW�ZRUNHG�WR�D�ODUJH�GHJUHH�EXW�WKHUH�ZHUH�FKDOOHQJHV�DQG�
ULVNV��
7KLV�UHYLHZ��ZLWK�LWV�IRFXV�RQ�OHVVRQV�OHDUQHG��LGHQWLILHG�D�QXPEHU�RI�LVVXHV�DFURVV�VHYHUDO�
DVSHFWV�RI�WKH�&HQVXV�WKDW�ZLOO�EH�RI�YDOXH�WR�DQ\�IXWXUH�LQLWLDWLYHV��2XU�FRQFOXVLRQV�VXSSRUW�
WKH�QHHG�IRU�HDUO\�GHYHORSPHQW�RI�FOHDU�UROHV�DQG�UHVSRQVLELOLWLHV�DFURVV�DOO�OHYHOV�IURP�
JRYHUQDQFH�WR�SURMHFW�GHOLYHU\�DQG�WKH�QHHG�IRU�HIIHFWLYH�FRRUGLQDWLRQ�WKURXJK�D�VHFUHWDULDW��
/HDGHUVKLS�GHYHORSPHQW�VKRXOG�EH�D�VSHFLILF�FRPSRQHQW�DQG�DQ�RSHQ�GDWD�PDQDJHPHQW�
V\VWHP�VKRXOG�EH�D�FRUQHUVWRQH�WR�EXLOGLQJ�FROODERUDWLRQ��
7KH�&HQVXV�DOVR�VKRZHG�KRZ�VFLHQFH�IXQGLQJ�FRXOG�PRYH�IURP�D�FRQWHVW�RI�LQGLYLGXDOV�DQG�
LQVWLWXWLRQV�WR�D�PRUH�FROODERUDWLYH�SURFHVV�ZKHUH�LGHDV�DUH�GLVFXVVHG�DQG�WKH�SRWHQWLDO�IRU�D�
SURMHFW�DJUHHG�ZLWK�DGYLFH��7KH�LQQRYDWLYH�IXQGLQJ�IURP�WKH�)RXQGDWLRQ�WKDW�EURXJKW�
LQWHUHVWHG�SHRSOH�WRJHWKHU�WR�EXLOG�WUXVWLQJ�UHODWLRQVKLSV�DQG�VKDUH�GDWD�IRVWHUHG�VXFK�D�
FRQWHVW�RI�LGHDV��)XUWKHU�IXQGLQJ�WR�GHYHORS�SURSRVDOV�UHGXFHG�LQGLYLGXDO�DQG�LQVWLWXWLRQDO�
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VWUHVV�DQG�WKH�IXQGLQJ�RI�FRRUGLQDWLQJ�DQG�RXWUHDFK�IXQFWLRQV�DOVR�UHGXFHG�GHPDQGV�RQ�
RSHUDWLQJ�IXQGV��
8QGRXEWHGO\�PXFK�UHVHDUFK�RQ�PDULQH�ELRGLYHUVLW\�ZRXOG�KDYH�EHHQ�FDUULHG�RXW�RYHU�WKH�ODVW�
GHFDGH�ZLWKRXW�WKH�&HQVXV��%XW�LW�ZRXOG�KDYH�ODFNHG�WKH�JOREDO�UHDFK�DQG�WKH�DFFHVV�WR�GDWD�
DQG�WHFKQRORJLHV�WKDW�PDGH�WKH�&HQVXV�XQLTXH��7KH�UHVRXUFHV�RI�WKH�)RXQGDWLRQ�DOVR�
GHPRQVWUDWHG�WKDW�VFLHQFH�DQG�DHVWKHWLFV�VXFK�DV�YLD�WKH�DUWV�ZHUH�LQWHUWZLQHG��7KH�OHJDFLHV�RI�
WKH�&HQVXV�ZLOO�OLYH�RQ�LQ�IRUPV�\HW�WR�EH�GHWHUPLQHG�EXW�WKH�EDVH�LQ�NQRZOHGJH��H[SHULHQFH�
DQG�PDQDJHPHQW�VKRXOG�EH�FDSLWDOL]HG�RQ�EHIRUH�SHRSOH�PRYH�WR�RWKHU�DUHDV�RI�UHVHDUFK��
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6XFK�D�UHYLHZ�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�ZLWKRXW�WKH�ZLOOLQJQHVV�RI�PDQ\�SHRSOH�ZLWKLQ�
WKH�&HQVXV�FRPPXQLW\�DQG�WKRVH�LQWHUHVWHG�H[WHUQDO�REVHUYHUV�ZKR�VKDUHG�WKHLU�H[SHULHQFHV�
LQ�VXFK�DQ�RSHQ�DQG�KRQHVW�PDQQHU��6WDWLVWLFDO�FRPSDULVRQV�DQG�GRFXPHQW�UHYLHZV�GR�QRW�
VKRZ�WKH�WUXH�ULFKQHVV�RI�LGHDV�DQG�FXOWXUHV�WKDW�HPHUJHG�IURP�VXFK�GLVFXVVLRQV��
7KH�6HFUHWDULDW�RI�WKH�&HQVXV�WKURXJK�WKH�&RQVRUWLXP�IRU�2FHDQ�/HDGHUVKLS�ZDV�DQ�
LQYDOXDEOH�VRXUFH�RI�GRFXPHQWV�DQG�.ULVWHQ�<DULQFLN��3URJUDP�0DQDJHU��ZDV�RI�SDUWLFXODU�
YDOXH�LQ�XQUDYHOLQJ�WKH�FKDOOHQJHV�DQG�LQWULFDFLHV�RI�PDQDJLQJ�VXFK�D�FRPSOH[�SURJUDP��
6RPH�OHQJWK\�GLVFXVVLRQV�ZLWK�,DQ�3RLQHU��&KDLU�RI�WKH�6FLHQWLILF�6WHHULQJ�&RPPLWWHH��
JUHDWO\�KHOSHG�XQGHUVWDQGLQJ�WKH�HYROXWLRQ�RI�JRYHUQDQFH�DQG�PDQDJHPHQW�RI�WKH�&HQVXV��
7KH�$OIUHG�3��6ORDQ�)RXQGDWLRQ�WKURXJK�-HVVH�$XVXEHO�KDG�WKH�IRUHVLJKW�DQG�WKH�UHVRXUFHV�WR�
VXSSRUW�WKLV�LQQRYDWLYH�UHYLHZ�RI�WKH�OHVVRQV�OHDUQHG�IURP�WKH�&HQVXV��6XSSRUW�IRU�WKH�RSHQ�
SXEOLFDWLRQ�RI�WKLV�UHYLHZ�VKRXOG�DOVR�DVVLVW�RWKHUV�FRQWHPSODWLQJ�WKH�FKDOOHQJHV�RI�JOREDO�
FROODERUDWLYH�VFLHQFH��
2XU�WKDQNV�DOVR�JR�WR�$DURQ�0F*OLQFK\��/DQGFDUH�5HVHDUFK��IRU�KLV�HIIHFWLYH�SURMHFW�
PDQDJHPHQW�DQG�&KULVWLQH�%H]DU�IRU�HGLWRULDO�UHYLHZ��
�
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$OH[DQGHU�9��0LORVODYLFK�3��<DULQFLN�.�������7KH�&HQVXV�RI�0DULQH�/LIH�±�HYROXWLRQ�

RI�ZRUOGZLGH�PDULQH�ELRGLYHUVLW\�UHVHDUFK���0DULQH�%LRGLYHUVLW\��RQ�OLQH�����S��
$XVXEHO�-+�������7KH�&HQVXV�RI�WKH�)LVKHV��&RQFHSW�3DSHU��

KWWS���SKH�URFNHIHOOHU�HGX�&20/BFRQFHSW��
$XVXEHO�-+�������7RZDUG�D�&HQVXV�RI�0DULQH�/LIH��2FHDQRJUDSK\���������±���
&RVWHOOR�0&��&ROO�0��'RQDYDUD�5��+DOSLQ�3��2MDYHHU�+��0LORVODYLFK�3�������$�

FHQVXV�RI�PDULQH�ELRGLYHUVLW\�NQRZOHGJH��UHVRXUFHV�DQG�IXWXUH�FKDOOHQJHV��
3/R6�21(�����������

'HFNHU�&-��2¶'RU�5.�������$�&HQVXV�RI�PDULQH�OLIH��XQNQRZDEOH�RU�MXVW�XQNQRZQ"�
2FHDQRORJLFD�$FWD��������±�����

*UDVVOH�-)��6WRFNV�.,�������$�*OREDO�%LRJHRJUDSKLF�,QIRUPDWLRQ�6\VWHP��2%,6��IRU�
WKH�&HQVXV�RI�0DULQH�/LIH���2FHDQRJUDSK\�������±����

.QRZOWRQ�1�������&LWL]HQV�RI�WKH�6HD��ZRQGURXV�FUHDWXUHV�IURP�WKH�&HQVXV�RI�
0DULQH�/LIH��1DWLRQDO�*HRJUDSKLF��

0F,QW\UH�$'�HG��������/LIH�LQ�WKH�:RUOG¶V�RFHDQV��GLYHUVLW\��GLVWULEXWLRQ�DQG�
DEXQGDQFH��%ODFNZHOO��

0LORVODYLFK�3�HG��������0DULQH�ELRGLYHUVLW\�DQG�ELRJHRJUDSK\²UHJLRQDO�
FRPSDULVRQV�RI�JOREDO�LVVXHV��3/R621(�������H������

1DWLRQDO�5HVHDUFK�&RXQFLO�������8QGHUVWDQGLQJ�PDULQH�ELRGLYHUVLW\��:DVKLQJWRQ��
1DWLRQDO�$FDGHP\�3UHVV��

2¶'RU�5.�������7KH�XQNQRZQ�RFHDQ��WKH�EDVHOLQH�UHSRUW�RI�WKH�&HQVXV�RI�0DULQH�
/LIH�5HVHDUFK�3URJUDP��:DVKLQJWRQ��'&��&RQVRUWLXP�IRU�2FHDQRJUDSKLF�
5HVHDUFK�DQG�(GXFDWLRQ��

2¶'RU�5��*DOODUGR�9$�������+RZ�WR�&HQVXV�PDULQH�OLIH��RFHDQ�UHDOP�ILHOG�SURMHFWV��
6FLHQFH�0DUFK�����6XSSO���������±�����

3DOXPEL�6��HW�DO��������0DQDJLQJ�IRU�RFHDQ�ELRGLYHUVLW\��FUHDWLQJ�D�QDWLRQDO�
%LRGLYHUVLW\�FRQVHUYDWLRQ�DJHQGD�WR�VXVWDLQ�PDULQH�HFRV\VWHP�VHUYLFHV��
)URQWLHUV�LQ�(FRORJ\�DQG�(QYLURQPHQW����������±�����

6QHOJURYH�395�������'LVFRYHULHV�RI�WKH�&HQVXV�RI�0DULQH�/LIH��PDNLQJ�RFHDQ�OLIH�
FRXQW��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��

9HUPHXOHQ�1�������6XSHUVL]LQJ�VFLHQFH��RQ�EXLOGLQJ�ODUJH�VFDOH�UHVHDUFK�SURMHFWV�LQ�
ELRORJ\��8QLYHUVLWDLUH�3HUV�0DDVWULFKW��
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:LOOLDPV�0��0DQQL[�+��<DULQFLN�.��0LORVODYLFK�3��&ULVW�7&��������6FLHQWLILF�UHVXOWV�
WR�VXSSRUW�WKH�VXVWDLQDEOH�XVH�DQG�FRQVHUYDWLRQ�RI�PDULQH�OLIH��&HQVXV�RI�0DULQH�
/LIH��

<DULQFLN�.��2¶'RU�5�������7KH�&HQVXV�RI�0DULQH�/LIH��JRDOV��VWUDWHJ\�	�VFRSH��
6FLHQFH�0DUFK������6XSSO���������±�����
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3URIHVVRU�'DYLG�3HQPDQ��3ULQFLSDO�,QYHVWLJDWRU��OHG�WKH�SURMHFW��GHYHORSHG�WKH�GUDIW�
IUDPHZRUN��FRQGXFWHG�WKH�NH\�LQWHUYLHZV��DQG�OHG�SUHSDUDWLRQ�RI�SDSHUV�DQG�UHSRUWV��
'DYLG�EURXJKW�WR�WKLV�SURMHFW�KLV�H[WHQVLYH�H[SHULHQFH�LQ�WKH�JRYHUQDQFH�DQG�
PDQDJHPHQW�RI�FROODERUDWLYH�ELRGLYHUVLW\�UHODWHG�SURMHFWV�DW�QDWLRQDO��1HZ�=HDODQG��
DQG�LQWHUQDWLRQDO�OHYHOV��+H�LV�DQ�HQWRPRORJLVW�E\�SURIHVVLRQDO�WUDLQLQJ�DQG�WKH�SDVW�
&KDLU�RI�WKH�*RYHUQLQJ�%RDUG�RI�WKH�*OREDO�%LRGLYHUVLW\�,QIRUPDWLRQ�)DFLOLW\��
'U�$QGUHZ�3HDUFH�LV�D�IRUPHU�&(2�RI�/DQGFDUH�5HVHDUFK��DQ�HQYLURQPHQWDO�UHVHDUFK�
LQVWLWXWH�LQ�1HZ�=HDODQG��DQG�KDV�H[WHQVLYH�JRYHUQDQFH�DQG�PDQDJHPHQW�H[SHULHQFH�
LQ�VFLHQWLILF�RUJDQL]DWLRQV��QDWLRQDO�DQG�LQWHUQDWLRQDO�FROODERUDWLYH�UHVHDUFK�SURMHFWV��
VFLHQFH�IXQGLQJ��JRYHUQPHQWDO�RUJDQL]DWLRQV��DQG�LQ�FRPPHUFLDO�FRPSDQLHV��$QGUHZ�
SURYLGHG�DGYLFH�RQ�SRVVLEOH�JRYHUQDQFH�DQG�PDQDJHPHQW�VWUXFWXUHV�IRU�FROODERUDWLYH�
VFLHQFH�SURMHFWV��
'U�0LVV\�0RUWRQ�LV�D�TXDOLWDWLYH�VRFLDO�VFLHQFH�DQG�HGXFDWLRQDO�UHVHDUFKHU�DQG�
SURYLGHG�DGYLFH�RQ�WKH�VWUXFWXUH�RI�LQWHUYLHZV�DQG�FRQFOXVLRQV�GUDZQ��0LVV\�LV�D�
6HQLRU�/HFWXUHU�LQ�WKH�&ROOHJH�RI�(GXFDWLRQ�DW�WKH�8QLYHUVLW\�RI�&DQWHUEXU\�LQ�1HZ�
=HDODQG�DQG�KDV�H[WHQVLYH�UHVHDUFK�H[SHULHQFH�LQ�GHOLYHULQJ�HGXFDWLRQDO�RXWFRPHV��
�
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