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6XQ�0LFURV\VWHPV�/DERUDWRULHV�

7KLV� 6XQ� /DEV� UHSRUW� SUHVHQWV� 3KLOOLS� <HOODQG¶V� DQDO\VLV� RI� KLJK�WHFK� UHVHDUFK� ODE�

PDQDJHPHQW�SUHSDUHG�DV�D�SDSHU�IRU�KLV�0�%�$��VWXGLHV�DW�8�&��%HUNHOH\��$V�D�PHPEHU�

RI� WKH� 6XQ� /DEV� UHVHDUFK� VWDII�� 3KLOOLS� FKRVH� WR� DVN� PH�� KLV� IRUPHU� /DE� PDQDJHU�� IRU�

FRPPHQWV�DQG�RSLQLRQV�RQ�P\�VW\OH�RI�/DE�PDQDJHPHQW��,�ILQG�LQ�WKLV�UHSRUW�VRPH�RI�P\�

IDPLOLDU�FRQFHSWV�FRXFKHG�LQ�D�ODUJHU�FRQWH[W�RI�H[WHUQDO�VFKRODUVKLS�DERXW�PDQDJHPHQW�

SUDFWLFHV� WR� IRVWHU� LQQRYDWLRQ�� ,� IRXQG� LW� SDUWLFXODUO\� LQWHUHVWLQJ� WR� VHH� P\� LQVWLQFWLYH�

WHFKQLTXHV�SODFHG�LQ�MX[WDSRVLWLRQ�WR�WKH�SXEOLVKHG�OLWHUDWXUH�RQ�WKLV�WRSLF��7KLV�6XQ�/DEV�

UHSRUW� FDQ� EH� YLHZHG� LWVHOI� DV� D� UHVXOW� RI� VHYHUDO�PDQDJHPHQW� SUDFWLFHV�� ,W� FRPHV� IURP�

HQFRXUDJLQJ� WKH� LQGLYLGXDO� FXULRVLW\� RI� D� VWDII� PHPEHU� SXUVXLQJ� DGGLWLRQDO� NQRZOHGJH�

WKURXJK�DQ�0�%�$��SURJUDP��,W�EULQJV�LQ�DQ�H[WHUQDO�SHUVSHFWLYH�IURP�RXWVLGH�WKH�RUJDQL�

]DWLRQ��3XEOLVKLQJ�LW�LV�DQ�DWWHPSW�WR�PDNH�DYDLODEOH�ZKDWHYHU�YDOXH�WKH�UHDGHU�FDQ�JOHDQ�

IURP�WKH�DQDO\VLV��$QG�SHUKDSV�VRPH�PDQDJHU�PD\�ILQG�WKH�LGHDV�XVHIXO�HQRXJK�WR�PRG�

LI\�WKHLU�PDQDJHPHQW�EHKDYLRU�RU�VW\OH�LQ�D�ZD\�WKDW�HQKDQFHV�WKHLU�RUJDQL]DWLRQ¶V�LQQR�

YDWLYH�DELOLWLHV��2QH�RI�6XQ¶V�)HOORZV�UHPDUNV��³7HFKQRORJ\�WUDQVIHU�LV�D�FRQWDFW�VSRUW�´�

7KH�HIIHFWLYH�GLVVHPLQDWLRQ�RI� LGHDV� LV�ERWK�LPSRUWDQW�DQG�GLIILFXOW��7KDQN�\RX��3KLOOLS��

IRU�WKLV�DQDO\VLV�RI�KRZ�YDOXH�FDQ�EH�FUHDWHG�IURP�D�FRQWHPSRUDU\�UHVHDUFK�ODERUDWRU\��

%HUW�6XWKHUODQG��

$XJXVW������
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7KLV�UHSRUW�LV�D�UHYLVLRQ�RI�D�SDSHU�,�SUHSDUHG�RULJLQDOO\�IRU�D�FRXUVH�HQWLWOHG�0DQDJHPHQW�
RI�+L�7HFK�.QRZOHGJH�:RUNHUV��JLYHQ�E\�'U��+RPD�%DKUDPL�XQGHU�WKH�DXVSLFHV�RI�WKH�0�%�$��
SURJUDP�DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�DW�%HUNHOH\��$�PDUNHG�FRXQWHUH[DPSOH�WR�WKH�VWHUHR�
W\SH�RI�EXVLQHVV�HGXFDWLRQ�DV�REVHVVHG�ZLWK�WKLQJV�TXDQWLILHG�DQG�TXDQWLILDEOH��'U��%DKUDPL·V�
FRXUVH�H[SORUHG�WKH�VRFLDO�DVSHFWV�RI�PDQDJHPHQW�DV�LW�DSSOLHV�WR�D�EUHHG�RI�ZRUNHUV�SLYRWDO�
WR�PRGHUQ�EXVLQHVV��%URDGO\�VSHDNLQJ��WKHVH�NQRZOHGJH�ZRUNHUV�DUH�FKDUDFWHUL]HG�E\�D�KLJK�GH�
JUHH�RI�SURIHVVLRQDO�VNLOO�WKDW·V�XVXDOO\�PRVW�SURGXFWLYH�LQ�D�ZRUN�FRQWH[W�RIIHULQJ�VLJQLILFDQW�
LQGLYLGXDO� IUHHGRP� DQG� HPSRZHUPHQW��1DWXUDOO\�� EDODQFLQJ� VXFK� UHTXLUHPHQWV� DJDLQVW� WKH�
QHHGV�RI�WKH�FRPSDQ\�DV�D�ZKROH�UHSUHVHQWV�D�VLJQLILFDQW�FKDOOHQJH�IRU�PDQDJHUV�RI�NQRZO�
HGJH�ZRUNHUV��

$V�PRGHUQ� HFRQRPLHV�PRYH� LQWR� D� SKDVH� RI� ´SRVW�LQGXVWULDOµ�RU� ´LQIRUPDWLRQ�EDVHGµ�
GHYHORSPHQW�� VXFK� ZRUNHUV� DUH� LQFUHDVLQJO\� ZLGHVSUHDG� DQG� SURPLQHQW�� %XW� WKRXJK� WKH�
SUHYDOHQFH�RI�NQRZOHGJH�ZRUNHUV�WKURXJKRXW�WKH�HFRQRP\�LV�UHODWLYHO\�UHFHQW�SKHQRPHQRQ��
WKH\�KDYH�ORQJ�SOD\HG�NH\�UROHV�LQ�PDQ\�DVSHFWV�RI�EXVLQHVV��0DQDJHUV�RI�LQGXVWULDO�UHVHDUFK�
RUJDQL]DWLRQV�� IRU�H[DPSOH��KDYH�EHHQ�FKDUJHG�ZLWK� WKH�JRYHUQDQFH�RI�NQRZOHGJH�ZRUNHUV�
VLQFH� WKH� LQFHSWLRQ�RI�VXFK�RUJDQL]DWLRQV� LQ� WKH� ODWH�SDUW�RI� WKH�QLQHWHHQWK�FHQWXU\�� ,Q�P\�
VWXGLHV��WKHUHIRUH��,�GHWHUPLQHG�WR�GUDZ�ZKDW�OHVVRQV�,�FRXOG�IURP�WKH�FRQGXFW�RI�LQGXVWULDO�
UHVHDUFK�WKDW�PLJKW�EH�DSSOLFDEOH�LQ�D�ODUJHU�FRQWH[W��,�FKRVH�WR�H[DPLQH�LQGXVWULDO�UHVHDUFK�
LQ�KLJK�WHFKQRORJ\�FRPSDQLHV��WKH�YHU\�TXLQWHVVHQFH�RI�WKH�´LQIRUPDWLRQ�EDVHGµ�RUJDQL]D�
WLRQ��VLQFH�,�ZDV�SDUWLFXODUO\�LQWHUHVWHG�LQ�WKH�SHUIRUPDQFH�RI�UHVHDUFK�LQ�D�VHWWLQJ�LQ�ZKLFK�
WKH�GLVWLQFWLRQ�EHWZHHQ�UHVHDUFK�DQG�SURGXFW�GHYHORSPHQW�LV�IDU�OHVV�FOHDUO\�GHILQHG�WKDQ�KDV�
EHHQ�WKH�FDVH�KLVWRULFDOO\��

,�ZDV�SDUWLFXODUO\� IRUWXQDWH� LQ� WKLV� UHJDUG�� LQ� WKDW�,�KDG�DFFHVV� WR�DQ� LOOXVWULRXV�FDUHHU·V�
ZRUWK�RI�FROOHFWHG�ZLVGRP�FRQFHUQLQJ�WKH�PDQDJHPHQW�RI�LQGXVWULDO�UHVHDUFK�LQ�KLJK�WHFK�
QRORJ\�FRPSDQLHV��'U��%HUW�6XWKHUODQG³HUVWZKLOH�GLUHFWRU�RI�WKH�;HUR[�3DOR�$OWR�5HVHDUFK�
&HQWHU��DQG�RI�6XQ�/DEV��WKH�UHVHDUFK�DUP�RI�6XQ�0LFURV\VWHPV�,QF�³JHQHURXVO\�RIIHUHG�WR�
VKDUH�KLV�YLVLRQ�IRU�WKH�PDQDJHPHQW�RI�UHVHDUFK�LQ�KLJK�WHFKQRORJ\�FRPSDQLHV��DQG�WKH�OHV�
VRQV�\LHOGHG�E\�KLV�H[SHULHQFH���

,Q�WKLV�UHSRUW��,·YH�HQGHDYRUHG�WR�PDWFK�PDQ\�RI�%HUW·V�SUHFHSWV�ZLWK�WKH�ERG\�RI�VFKRO�
DUO\� UHVHDUFK�ZKRVH�SUROLIHUDWLRQ�KDV�PLUURUHG� WKH�UHFHQW� ULVH� LQ� WKH� LPSRUWDQFH�RI�NQRZO�
HGJH�DQG�NQRZOHGJH�ZRUNHUV�LQ�WKH�HFRQRP\��7KH�UHVXOW��,�KRSH��LV�DW�OHDVW�D�PRGHVW�FRQWUL�
EXWLRQ� WR� WKH� OLWHUDWXUH� WKDW� VKRZV� KRZ� DFDGHPLF� UHVHDUFK� DQG� HPSLULFDO� SUDFWLFH�PD\� EH�
FRPELQHG� WR� LQIRUP�DQ�DVSHFW�RI�EXVLQHVV�ZKRVH� LPSRUWDQFH� LQ� WKH�FRPLQJ�PLOOHQQLXP�LV�
VXUH�WR�JURZ���

3KLOOLS�0��<HOODQG��

$XJXVW������

�



� �

(GLWRU·V�1RWHV�

$ERXW�WKH�6HULHV³7KH�3HUVSHFWLYHV�6HULHV�LV�D�FROOHFWLRQ�RI�HVVD\V�ZULWWHQ�E\�LQGLYLGXDOV�
IURP�6XQ�0LFURV\VWHPV�/DERUDWRULHV��7KHVH�HVVD\V�H[SUHVV� LGHDV�DQG�RSLQLRQV�KHOG�E\�WKH�
DXWKRUV�RQ�VXEMHFWV�RI�JHQHUDO�UDWKHU�WKDQ�WHFKQLFDO�LQWHUHVW��6XQ�0LFURV\VWHPV�/DERUDWRULHV�
SXEOLVKHV�WKHVH�HVVD\V�DV�D�FRXUWHV\�WR�WKH�DXWKRUV�WR�VKDUH�WKHLU�YLHZV�ZLWK�LQWHUHVWHG�IULHQGV�
DQG�FROOHDJXHV��7KH�RSLQLRQV�DQG�YLHZV�H[SUHVVHG�KHUHLQ�DUH�VROHO\�WKRVH�RI�WKH�DXWKRUV��DQG�
GR�QRW�LQ�DQ\�ZD\�UHSUHVHQW�WKRVH�RI�6XQ�0LFURV\VWHPV�/DERUDWRULHV��QRU�6XQ�0LFURV\VWHPV��
,QF��

aaaaaaaaaa�

$ERXW�WKH�$XWKRU³3KLOOLS�0��<HOODQG�LV�D�VWDII�HQJLQHHU�DW�6XQ�0LFURV\VWHPV�/DERUDWR�

ULHV��6LQFH�UHFHLYLQJ�KLV�0�$��DQG�3K�'��LQ�&RPSXWHU�6FLHQFH�IURP�WKH�8QLYHUVLW\�RI�&DP�
EULGJH�LQ�(QJODQG��KH�KDV�ZRUNHG�LQ�D�ZLGH�YDULHW\�RI�VHWWLQJV��UDQJLQJ�IURP�VRIWZDUH�GHYHO�
RSPHQW�PDQDJHPHQW�LQ�D�QXPEHU�RI�KLJK�WHFK�VWDUWXSV�WR�LQGXVWULDO�UHVHDUFK�IRU�PDMRU�FRU�
SRUDWLRQV��+H�KDV�PDGH�D�QXPEHU�RI�FRQWULEXWLRQV�WR�DFDGHPLF�DQG�LQGXVWULDO�SXEOLFDWLRQV��
7KURXJKRXW��KLV�DFWLYLWLHV�KDYH�UHIOHFWHG�D�SUHRFFXSDWLRQ�ZLWK�WKH�DSSOLFDWLRQ�RI�WKHRUHWLFDO�
NQRZOHGJH� WR� WKH�SUDFWLFDO� FRQGXFW�RI�EXVLQHVV�� ,Q�DGGLWLRQ� WR�KLV�FXUUHQW� UHVHDUFK��ZKLFK�
HQFRPSDVVHV�IRUPDO�PHWKRGV�IRU�WKH�DQDO\VLV�RI�REMHFW�RULHQWHG�SURJUDPPLQJ�V\VWHPV�DQG�
WKH� XVH� RI� VWDWLVWLFDO� WHFKQLTXHV� LQ� VXSSO\�FKDLQ� PDQDJHPHQW�� KH� LV� DOVR� FRPSOHWLQJ� DQ�
0�%�$��DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�DW�%HUNHOH\��

aaaaaaaaaa�

$ERXW�WKH�(VVD\³,Q�WKH�ZRUGV�RI�WKH�DXWKRU��´0DQDJHPHQW� LQ�JHQHUDO� LV�DQ�H[DFWLQJ�
GLVFLSOLQH��WKH�PDQDJHPHQW�RI�UHVHDUFK�LV�RQH�RI�WKH�PRVW�FKDOOHQJLQJ�RI�LWV�LQVWDQFHV��+LV�
WRULFDOO\��JHQHUDO�SUHVFULSWLRQV�IRU�WKH�HIIHFWLYH�PDQDJHPHQW�RI�UHVHDUFK�KDYH�EHHQ�YHU\�GLI�
ILFXOW�WR�IRUPXODWH��0DQ\�GLIILFXOWLHV�VWHP�IURP�WKH�ORQJ�WHUP�QDWXUH�RI�PDQ\�UHVHDUFK�SUR�
MHFWV� DQG� WKH�JUHDW�XQFHUWDLQW\� WKDW�XVXDOO\�DWWDFKHV� WR� WKHLU�SD\RIIV��)XUWKHUPRUH�� LW� LV�QRW�
FOHDU� WKDW� IDPLOLDU�PDQDJHPHQW� DFFRXQWLQJ�PHDVXUHV� VXFK� DV�GLVFRXQWHG� IXWXUH� FDVK� IORZV�
QHFHVVDULO\� HQFDSVXODWH� WKH� IUXLWV� RI� PDQ\� UHVHDUFK� SURMHFWV�� 6XFK� IDFWRUV� DUH� SDUWLFXODUO\�
DFXWHO\�IHOW�LQ�FRPSHWLWLYH�DQG�ODELOH�KLJK�WHFKQRORJ\�LQGXVWULHV��ZKHUH�WUDGLWLRQDOO\��DFWLYLW\�
KDV� FHQWHUHG� RQ� WKH� FRPPHUFLDOL]DWLRQ� RI� H[LVWLQJ� VFLHQFH� DQG� WHFKQRORJ\�� 7KLV� SDSHU� DW�
WHPSWV�WR�GHULYH�DQ�DSSURDFK�WR�WKH�SUREOHP�RI�HIIHFWLYH�UHVHDUFK�PDQDJHPHQW�LQ�KLJK�WHFK�
QRORJ\� E\� FRQVWUXLQJ� WKH� FRXQVHO� RI� D� KLJKO\� UHJDUGHG� UHVHDUFK� GLUHFWRU� �%HUW� 6XWKHUODQG��
'LUHFWRU�(PHULWXV�RI�6XQ�0LFURV\VWHPV�/DERUDWRULHV��LQ�OLJKW�RI�FXUUHQW�WKLQNLQJ�FRQFHUQLQJ�
WKH�RULJLQDWLRQ�DQG�PDQDJHPHQW�RI�NQRZOHGJH�IRU�FRPSHWLWLYH�DGYDQWDJH��&HUWDLQO\��WKH�UH�
VXOWV�RI�WKLV�H[HUFLVH�PD\�EH�GLVPLVVHG�DV�LGLRV\QFUDWLF��%XW�VR�FRPSHOOLQJ�LV�WKH�DOLJQPHQW�LQ�
WKH�PRGHO�EHWZHHQ�'U��6XWKHUODQG
V�HPSLULFDO�ZLVGRP�DQG�PDQ\�RI�WKH�FRPPRQO\�DFFHSWHG�
SUHFHSWV� RI� NQRZOHGJH� PDQDJHPHQW� WKDW� LW� DW� OHDVW� SDUWLDOO\� HQGRUVHV� LWV� EURDGHU��
DSSOLFDELOLW\�µ�
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7KHUH�LV�OLWWOH�GRXEW�WKDW�LQ�UHFHQW�\HDUV��PDVWHU\�RI�WHFKQRORJLFDO�LQQRYDWLRQ�KDV�EHFRPH�
DQ� LQFUHDVLQJO\� YLWDO� VRXUFH� RI� FRPSHWLWLYH� DGYDQWDJH�� ,Q� D� FRPSHWLWLYH� JOREDO� HFRQRP\�
ZKHUH�SURGXFW�OLIH�F\FOHV�DUH�GLPLQLVKLQJ�UDSLGO\��DQ\�FRPSDQ\�WKDW�IDLOV�WR�VXVWDLQ�LQQRYD�
WLRQ�LV�ERXQG�WR�VXIIHU�PDWHULDOO\��1RZKHUH�LV�WKLV�REVHUYDWLRQ�PRUH�DSSOLFDEOH�WKDQ�LQ�FRP�
SXWHU�UHODWHG� LQGXVWULHV³ZKLFK�IRU�WKH�SXUSRVH�RI�WKLV�SDSHU�DUH�GHQRWHG�KLJK� WHFKQRORJ\��RU�
VLPSO\�KLJK�WHFK��+LJK�WHFK�LV�OLWWHUHG�ZLWK�WKH�HPDFLDWHG�KXVNV�RI�RQFH�GRPLQDQW�FRPSDQLHV�
�'DWD�*HQHUDO��:DQJ��$VKWRQ�7DWH��:RUG3HUIHFW��HWF���WKDW�ORVW�WKH�DELOLW\�WR�LQQRYDWH��

:LWK�VXFK�D�SUHPLXP�DWWDFKHG�WR�LQQRYDWLRQ��RQH�PLJKW�H[SHFW�WKDW�UHVHDUFK�ODERUDWRULHV�
ZRXOG�EH�FRPPRQ�IL[WXUHV�RI�KLJK�WHFKQRORJ\�FRPSDQLHV��$IWHU�DOO��WKH�FRQYHQWLRQDO�GHSLF�
WLRQ�RI�SURGXFW�GHYHORSPHQW�EHJLQV�LQ�WKH�FRPSDQ\·V�UHVHDUFK�ODERUDWRU\��ZKHQFH�LW�PRYHV�
LQWR�PDQXIDFWXULQJ��&XULRXVO\�HQRXJK��KRZHYHU��´UHVHDUFK� ODERUDWRULHVµ�DV�VXFK�DUH�DSSUH�
FLDEO\�UDUHU�LQ�KLJK�WHFKQRORJ\�WKDQ�WKH\�DUH�LQ�WUDGLWLRQDO�LQGXVWU\��1DWXUDOO\��UHVHDUFK�ODEV�
DUH�DOPRVW�XQNQRZQ�LQ�VPDOOHU�FRPSDQLHV��EXW� LQVWLWXWLRQV�DV�DXJXVW�DV�,QWHO��$SSOH��&LVFR�
DQG�2UDFOH� DOVR� ODFN� GLVWLQFW� RUJDQL]DWLRQDO� XQLWV� GHYRWHG� WR� UHVHDUFK�� ([FHSWLRQV� WR� WKLV�
WUHQG��VXFK�DV�,%0�RU�WKH�VFLRQV�RI�%HOO�7HOHSKRQH��DUH�ORQJ�HVWDEOLVKHG�FRPSDQLHV�ZKRVH�
UHVHDUFK�ODERUDWRULHV�GDWH�IURP�DQ�HDUOLHU�LQGXVWULDO�DJH���

7KH�DSSDUHQW�DQWLSDWK\�WRZDUGV�UHVHDUFK�LQ�KLJK�WHFKQRORJ\�ILUPV�LV�QRW�ZLWKRXW�MXVWLIL�
FDWLRQ��$V�LV�GHPRQVWUDWHG�EHORZ��HYHQ�XQGHU�WKH�EHVW�RI�FLUFXPVWDQFHV��DFFXUDWHO\�FDOLEUDW�
LQJ�WKH�UHWXUQV�RQ�UHVHDUFK�SURMHFWV�LV�GLIILFXOW��,W�LV�GRXEO\�VR�ZKHQ�PDUNHWV�DUH�DV�G\QDPLF�
DQG�FRPSHWLWLRQ�DV�LQWHQVH�DV�LQ�KLJK�WHFK��&RQYHUVHO\��WKH�FRPPHUFLDO�SRWHQWLDO�RI�H[LVWLQJ�
WHFKQRORJ\�LV�VR�JUHDW�WKDW�PDQ\�ILUPV�IHHO�GLVLQFOLQHG�WR�ULVN�YDOXDEOH�FDSLWDO�RQ�PRUH�GXEL�
RXVO\�OXFUDWLYH�ORQJ�WHUP�UHVHDUFK��*LYHQ�WKHVH�FRQVLGHUDWLRQV��WKHUHIRUH��RQH�PLJKW�ZRQGHU�
ZKHWKHU�UHVHDUFK�ODERUDWRULHV�KDYH�DQ\�UROH�DW�DOO�LQ�KLJK�WHFKQRORJ\�FRPSDQLHV��7KH�SUHPLVH�
RI�WKLV�SDSHU�FRQWHQGV�WKDW�WKH\�GR��WKRXJK�LQ�D�FDSDFLW\�UDWKHU�GLIIHUHQW�IURP�WKDW�LQ�PRUH�
FRQYHQWLRQDO�LQGXVWULDO�VHWWLQJV��

7KH� IROORZLQJ� VHFWLRQ� OD\V�RXW� WKH�FRQYHQWLRQDO�PRGHO�RI� LQGXVWULDO� UHVHDUFK��DV� LW�ZDV�
JHQHUDOO\� DFFHSWHG� WKURXJKRXW� WKH� ILUVW� VHYHQ�GHFDGHV�RU� VR�RI� WKH� WZHQWLHWK� FHQWXU\��7KH�

� :H XVH WKH WHUP ´LQGXVWULDO DJHµ VRPHZKDW LQYLGLRXVO\ WR VHW LQ FRXQWHUSRLQW WUDGLWLRQDO� PDQXIDFWXULQJ�
RULHQWHG LQGXVWULDO SUDFWLFH DQG WKDW LQ KLJK WHFKQRORJ\� 2I FRXUVH� DV /HRQDUG�%DUWRQ SRLQWV RXW >��@� HYHQ WKH
PRVW WUDGLWLRQDO RI EXVLQHVVHV LV VXVFHSWLEOH WR PRGHUQ PDQDJHPHQW WHFKQLTXHV�
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GLIILFXOWLHV�DVVRFLDWHG�ZLWK�WKH�PDQDJHPHQW�RI�UHVHDUFK�LQ�WKLV�FRQWH[W�DUH�KLJKOLJKWHG��DQG�
ZH�SRLQW�RXW�KRZ�WKHVH�GLIILFXOWLHV�DUH�SDUWLFXODUO\�QHWWOHVRPH�IRU�KLJK�WHFKQRORJ\�ILUPV��:H�
JR�RQ�WR�VKRZ�KRZ�ZH�FDQ�GHULYH�D�FRJHQW�UROH�IRU�D�UHVHDUFK�ODE�LQ�D�KLJK�WHFK�FRPSDQ\�
IURP� UHFHQW� ZRUN� RQ� NQRZOHGJH� PDQDJHPHQW³WKH� JHQHUDWLRQ�� DFTXLVLWLRQ�� FRGLILFDWLRQ� DQG�
WUDQVPLVVLRQ�RI�NQRZOHGJH�IRU�FRPSHWLWLYH�DGYDQWDJH��)URP�WKLV�VWDWHPHQW�RI�SXUSRVH��ZH�
DUH�DEOH�WR�GHYHORS�D�IUDPHZRUN�IRU�WKH�PDQDJHPHQW�RI�VXFK�D�UHVHDUFK�ODE�WKDW�PD[LPL]HV�
LWV�XWLOLW\�WR�WKH�ILUP��$V�FRUURERUDWLRQ�RI�RXU�SURSRVHG�IUDPHZRUN��ZH�UHSURGXFH�D�GLJHVW�RI�
DQ� LQWHUYLHZ�ZLWK�%HUW� 6XWKHUODQG³D�KLJKO\� UHJDUGHG�GLUHFWRU� RI� RQH� RI� WKH� IHZ� UHVHDUFK�
ODERUDWRULHV� LQ�KLJK�WHFK��6XQ�0LFURV\VWHPV�/DERUDWRULHV��:H�DUH�DEOH�WR�GHPRQVWUDWH�WKDW�
WKH�IUDPHZRUN�FDQ�HIIHFWLYHO\�DFFRPPRGDWH�PDQ\�RI�WKH�SUHFHSWV�WKDW�%HUW�KDV�HPSOR\HG�LQ�
KLV�UROH�DV�D�UHVHDUFK�PDQDJHU��

5(6($5&+�/$%25$725,(6�,1�,1'8675,$/�$*(�),506�

,Q�WKH�LQGXVWULDO�DJH�PRGHO³ZKHUH�JUHDW�HPSKDVLV�ZDV�SXW�RQ�WKH�SURGXFWLRQ�DQG�GLV�
WULEXWLRQ�RI�PDWHULDO�SURGXFWV³WKH�UROH�RI�D� UHVHDUFK� ODERUDWRU\�ZDV�IDLUO\�FOHDUO\�GHILQHG��
%URDGO\��LW�ZDV�H[SHFWHG�WR�DFW�DV�D�´IRXQWDLQKHDGµ�IRU�QHZ�SURGXFWV��ZKLFK�ZHUH�GHYHORSHG�
PRUH�RU�OHVV�DE� LQLWLR� LQ� WKH� ODERUDWRU\�EHIRUH�EHLQJ� WUDQVIHUUHG� LQWR�GRZQVWUHDP� �RSHUDWLQJ��
GLYLVLRQV� IRU� UHILQHPHQW� DQG�PDQXIDFWXUH� >��@�� 1DWXUDOO\�� WKH� ODERUDWRU\� ZDV� H[SHFWHG� WR�
FRQVXOW�ZLWK�FXVWRPHUV�DQG�ZLWK�RWKHU�SDUWV�RI�WKH�FRPSDQ\��EXW�LW�ZDV�JHQHUDOO\�H[SHFWHG�WR�
LQQRYDWH³WKDW�LV��WR�FRQFHLYH�QHZ�SURGXFWV³LWVHOI��7KH�WDVN�RI�WKH�UHPDLQGHU�RI�WKH�RUJDQL�
]DWLRQ�ZDV�WR�WXUQ�VXFK�LQQRYDWLRQV�LQWR�VDOHDEOH�DUWLIDFWV��ZKLFK�LW�ZRXOG�PDQXIDFWXUH�DQG�
VHOO�� 7KRPDV� (GLVRQ·V� ODERUDWRULHV³HVWDEOLVKHG� LQ� WKH� ODWWHU� SDUW� RI� WKH� QLQHWHHQWK� FHQ�
WXU\³ZHUH�WKH�DUFKHW\SHV�RI�WKLV�NLQG�RI�UHVHDUFK��WKRXJK�WHFKQLFDOO\��(GLVRQ�SURYLGHG�FRQ�
WUDFW�UDWKHU�WKDQ�LQ�KRXVH�UHVHDUFK���DQG�WKH�PRGHO�UHPDLQHG�SUHGRPLQDQW�GXULQJ�PXFK�RI�
WKH�ILUVW�WKUHH�TXDUWHUV�RI�WKH�WZHQWLHWK�FHQWXU\��

,Q�DJJUHJDWH�� WKHUH� LV�QR�GHQ\LQJ�WKDW� LQGXVWULDO�UHVHDUFK�PDGH�HQRUPRXV�FRQWULEXWLRQV�
WR�KXPDQ�ZHOIDUH� WKURXJKRXW� WKH���WK� FHQWXU\��2Q�DQ� LQGLYLGXDO� OHYHO��KRZHYHU�� WKH�SURE�
OHPV� DVVRFLDWHG�ZLWK� WKH�PDQDJHPHQW� RI� UHVHDUFK� LQ� WKLV�PRGH�ZHUH�PDQLIROG�� 7KH�PRVW�
IXQGDPHQWDO� FRQFHUQHG� WKH� VHOHFWLRQ�RI�SURMHFWV� WR�SXUVXH��7KH�JHQHUDO�YLHZ�ZDV� WKDW� WKH�
ZRUWK�RI�D�SURMHFW�VKRXOG�EH�UHODWHG�LQ�VRPH�ZD\�WR�WKH�SUREDEOH�SURILWV�\LHOGHG�E\�SURGXFWV�
WKDW�PLJKW�UHVXOW�IURP�LW��,QGHHG��D�QXPEHU�RI�SURSRVDOV�VRXJKW�WR�SODFH�WKLV�VRUW�RI�UHDVRQ�
LQJ�RQ�D�IRUPDO�EDVLV��VHH�>��@�RU�>��@��IRU�H[DPSOH���8QIRUWXQDWHO\��IHZ�SURYHG�DW�DOO�XVHIXO�
LQ�SUDFWLFH�>�@�>��@��,W�WXUQHG�RXW�WR�EH�VR�GLIILFXOW�WR�HVWLPDWH�WKH�SUREDELOLW\�RI�XOWLPDWH�VXF�
FHVV�LQ�D�SURMHFW��DQG�WKH�VL]H�DQG�SURILWDELOLW\�RI�WKH�PDUNHWV�IRU�DQ\�SURGXFWV��WKDW�VXFK�HV�
WLPDWLRQV�UDUHO\�FRQVWLWXWHG�D�ZRUWKZKLOH�EDVLV�IRU�GD\�WR�GD\�GHFLVLRQV��QR�PDWWHU�KRZ�SULQ�
FLSOHG�WKH�GHULYDWLRQ��

:KHQ� VFKRODUV� WULHG� WR� IRUPXODWH�PHWULFV� WR� VHUYH� DV� UHOLDEOH�SUR[\� LQGLFDWRUV� IRU�XOWL�
PDWH�VXFFHVV�LQ�UHVHDUFK��PDWWHUV�SURYHG�MXVW�DV�XQVDWLVIDFWRU\�>�@�>��@�>��@��7DQJLEOH�DUWLIDFWV�
VXFK�DV�SXEOLFDWLRQV��SDWHQWV�DQG�VR�RQ�ZHUH�VLJQDOO\�XQDVVRFLDWHG�ZLWK�FRPPHUFLDO�VXFFHVV�
>��@��$V�)XVIHOG�HW�DO��SRLQW�RXW�LQ�>��@��LW�ZDV�GLIILFXOW�HYHQ�WR�GHFLGH�XSRQ�D�FOHDU�GHILQLWLRQ�
RI�WKH�WDVN�RI�LQGXVWULDO�UHVHDUFKHUV�RYHU�WKH�VKRUW�WHUP��

$QRWKHU�SUREOHP�ZLWK�WKH�FRQYHQWLRQDO�PRGHO�RI�UHVHDUFK³DQG�D�VLJQLILFDQW�IDFWRU� LQ�
WKH� LQDFFXUDF\�RI�IRUHFDVWV�FRQFHUQLQJ�SURMHFW�VXFFHVV³ZDV�WKH�GLIILFXOW\� LQ�HQVXULQJ�FRQ�
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JUXHQFH� EHWZHHQ� WKH� REMHFWLYHV� RI� WKH� FRPSDQ\·V�PDQDJHPHQW�� UHVHDUFK� ODERUDWRULHV� DQG�
RSHUDWLQJ�GLYLVLRQV��7KLV�ZDV�PDQLIHVW�LQ�WZR�ZD\V��

��� 3URMHFWV�ZHUH� RIWHQ� XQGHUWDNHQ�ZLWK� REMHFWLYHV� WKDW�ZHUH� DW� RGGV�ZLWK� WKH�
FRPSDQ\·V�RYHUDOO�VWUDWHJLF�JRDOV��

��� 7HFKQRORJ\� WUDQVIHU³WKH�SURFHVV�ZKHUHE\�WKH�UHVXOWV�RI�UHVHDUFK�SURMHFWV�ZHUH�
WXUQHG�LQWR�FRPPHUFLDO�SURGXFWV³ZDV�D�SHUHQQLDO�SUREOHP��,W�ZDV�FRPPRQ�
IRU�WKH�IUXLWV�RI�UHVHDUFK�WR�IDLO�WR�ILQG�D�KRPH�LQ�SURGXFW�GLYLVLRQV��ZLWK�WKH�
ODWWHU�HLWKHU�XQZLOOLQJ�RU�XQDEOH�WR�WDNH�WKHP�RQ�>��@��

7KH� FRQVHTXHQFHV� RI� WKH� SUREOHPV� RXWOLQHG� DERYH� ZHUH� DSSUHFLDEOH�� LQ� >��@�� 5DPVH\�
VWDWHV�WKDW�´IHZHU�WKDQ�����RI�WKH�SURGXFW�LGHDV�WKDW�EHJDQ�LQ�WHFKQLFDO�GHYHORSPHQW�ZHUH�
VXFFHVVIXOO\� LQWURGXFHG� LQWR� WKH� PDUNHW� SODFH�� DQG�«� DERXW� WKUHH�TXDUWHUV� RI� DOO� DSSOLHG�
5	'�IXQGV�ZHUH�VSHQW�RQ�XQVXFFHVVIXO�SURMHFWV�µ�

,I� WKH� HIILFDF\� RI� UHVHDUFK� LQ� LQGXVWULDO� DJH� FRPSDQLHV�ZDV�GXELRXV�� LWV� DSSOLFDELOLW\� LQ�
KLJK�WHFKQRORJ\�LQGXVWULHV�LV�HYHQ�OHVV�FHUWDLQ��&RPSHWLWLRQ�LQ�KLJK�WHFKQRORJ\�PDUNHWV�FDQ�
EH�SDUWLFXODUO\�LQWHQVH�DQG�LQGXVWU\�ZLGH�VHLVPLF�XSKHDYDOV�DUH�QRW�XQFRPPRQ��$V�%DKUDPL�
DQG�(YDQV�VWDWH�LQ�>�@��´>WKH�KLJK�WHFKQRORJ\@�HQYLURQPHQW�LV�VXEMHFWHG�WR�D�IUHQ]LHG�SDFH�RI�
FKDQJH�GXH� WR� WKH�FRQIOXHQFH�RI� WHFKQRORJLFDO�XQFHUWDLQW\� �DIIHFWLQJ�ERWK�SURGXFW�GHVLJQV�
DQG�PDQXIDFWXULQJ�SURFHVVHV���PDUNHW� XQFHUWDLQW\� �LQ� UHODWLRQ� WR� HQG�XVHU�SUHIHUHQFHV� DQG�
HYROYLQJ�GLVWULEXWLRQ�FKDQQHOV���FRPSHWLWLYH�XQFHUWDLQW\��GXH�WR�IRUPDWLRQ�RI�VSLQ�RIIV�DQG�
VWUDWHJLF�DOOLDQFHV���DQG�DUHQD�XQFHUWDLQW\��VXFK�DV�HPHUJHQFH�RI�QHZ�LQGXVWU\�VWDQGDUGV�DQG�
FRQYHUJLQJ�LQGXVWU\�VWDQGDUGV��µ�7KHVH�IDFWRUV�PDNH�DVVHVVLQJ�WKH�SUREDELOLW\�RI�FRPPHUFLDO�
VXFFHVV�RI�ORQJ�WHUP�UHVHDUFK�SURMHFWV�DOPRVW�LPSRVVLEOH��)XUWKHUPRUH��WKH\�FDQ�RIWHQ�UHQ�
GHU�ZKROO\�REVROHWH�WKH�SURGXFWV�RI�HYHQ�WKH�PRVW�LPSHFFDEO\�UXQ�SURMHFW�EHIRUH�WKH\�HYHQ�
HQWHU�WKH�PDUNHW��VHH�>�@�IRU�D�IXOOHU�GLVFXVVLRQ�DQG�LOOXVWUDWLRQV�IURP�SUDFWLFH���

$Q�HTXDOO\�FRPSHOOLQJ�DUJXPHQW�DJDLQVW�UHVHDUFK�RI�WKH�FRQYHQWLRQDO�VWULSH�LQ�KLJK�WHFK�
DULVHV�IURP�WKH�FRQVLGHUDEOH�VXFFHVV�WKDW�PDQ\�FRPSDQLHV�LQ�WKH�LQGXVWU\�KDYH�HGXFHG�IURP�
WKH� FRPPHUFLDOL]DWLRQ�RI� VFLHQFH� DQG� WHFKQRORJ\� GHYHORSHG�E\�SXEOLF� LQVWLWXWLRQV� RU� HOVH�
ZKHUH� LQ� LQGXVWU\��6XQ�0LFURV\VWHPV��IRU�H[DPSOH���WKH�FRPSDQ\�ZKLFK�ILJXUHV�LQ�WKH�QH[W�
VHFWLRQ��ZDV� LQFRUSRUDWHG� WR�PDQXIDFWXUH�D�FRPSXWHU�ZRUNVWDWLRQ� WKH�SURWRW\SH�RI�ZKLFK�
KDG�EHHQ�GHYHORSHG�DW�6WDQIRUG�8QLYHUVLW\��/DWHU�RQ��LW�GHULYHG�D�SLYRWDO�FRPSRQHQW�RI�LWV�
SURGXFW�OLQH��WKH�63$5&��&38��IURP�WHFKQRORJ\�GHYHORSHG�DW�,%0��6WDQIRUG�DQG�%HUNH�
OH\�>�@��(YHQ�WKH�UHFHQW�H[SORVLRQ�RI�,QWHUQHW�UHODWHG�VWDUW�XSV�RZH�WKHLU�H[LVWHQFH�WR�WHFKQL�
FDO�LQIUDVWUXFWXUH�IRUPHG�XQGHU�WKH�DHJLV�RI�WKH�8�6��'HIHQVH�'HSDUWPHQW��DQG�WKH�ODERUDWR�
ULHV�RI�&(51���7KXV�WKH�FHQWUDO�DFWLYLW\�RI�PDQ\�KLJK�WHFKQRORJ\�FRPSDQLHV³WKRXJK�LW�LV�
RIWHQ�UHIHUUHG�WR�ORRVHO\�DV�´UHVHDUFK�DQG�GHYHORSPHQWµ³LV�PRVW�DFFXUDWHO\�WHUPHG�´WHFK�
QRORJ\�GHYHORSPHQW�µ�LQ�WKDW�LW�FRQFHQWUDWHV�ODUJHO\�RQ�QHDU�WHUP�H[SORLWDWLRQ�RI�RWKHUV·�UH�
VHDUFK��

*LYHQ�WKH�REVHUYDWLRQV�DERYH��LW�LV�FOHDU�WKDW�UHVHDUFK�DV�FRQYHQWLRQDOO\�SUDFWLFHG�LQ�LQ�
GXVWULDO�DJH�ILUPV�KDV�IHZ�DWWUDFWLRQV�IRU�FRPSDQLHV�LQ�KLJK�WHFK��7KH�IDFW�UHPDLQV��KRZHYHU��

� 7KURXJK WKH VSRQVRUVKLS RI WKH 'HSDUWPHQW RI 'HIHQVH·V $GYDQFH 5HVHDUFK 3URMHFWV $JHQF\ �$53$��

� &RQVHLO (XURSpHQ SRXU OD 5HFKHUFKH 1XFOpDLUH�
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WKDW�VRPH�KLJK�WHFKQRORJ\�FRPSDQLHV�DUH�HQGXULQJO\�FRPPLWWHG�WR�WKH�PDLQWHQDQFH�RI�UH�
VHDUFK�ODEV��FOHDUO\��VXFK�ORQJ�WHUP�FRPPLWPHQW�PXVW�VWHP�IURP�D�SHUFHSWLRQ�WKDW�WKHLU�ODEV�
DUH�VRXUFHV�RI�FRPSHWLWLYH�DGYDQWDJH���,Q�WKH�QH[W�VHFWLRQ��ZH�UHFRXQW�DQ�LQWHUYLHZ�ZLWK�WKH�
GLUHFWRU�RI�RQH�VXFK�UHVHDUFK�ODERUDWRU\³WKDW�RI�6XQ�0LFURV\VWHPV��%\�IRUPXODWLQJ�D�PRGHO�
WKDW�DSSHDUV�WR�LQIRUP�WKH�PDQDJHPHQW�RI�UHVHDUFK�DW�6XQ��ZH�KRSH�WR�GHOLQHDWH�D�SDUDGLJP�
IRU�VXFFHVVIXO�UHVHDUFK�LQ�KLJK�WHFK��

$1�,17(59,(:�:,7+�%(57�687+(5/$1'���
',5(&725�(0(5,786�2)�681�/$%6�

6XQ�0LFURV\VWHPV�,QF��LV�D�PDMRU�PDQXIDFWXUHU�RI�SUHPLXP�FRPSXWHU�HTXLSPHQW�EDVHG�
LQ�3DOR�$OWR��&DOLIRUQLD��,W�ZDV�HVWDEOLVKHG�E\�WZR�JUDGXDWHV�RI�6WDQIRUG�8QLYHUVLW\�LQ�������
RQ�WKH�SUHPLVH�WKDW� LQQRYDWLYH�FRPSXWHU�DUFKLWHFWXUHV�FRXOG�LQFRUSRUDWH�VWDQGDUG��RII�WKH�
VKHOI� SDUWV� WR� SURGXFH�PDFKLQHV� WKDW� RIIHUHG� KLJK� SHUIRUPDQFH� DQG� DWWUDFWLYH� SULFHV��7KH�
FRPSDQ\� WKULYHG� LQ� WKH�KLJKO\� FRPSHWLWLYH�PDUNHW� IRU� WHFKQLFDO�ZRUNVWDWLRQV�� YDQTXLVKLQJ�
PDQ\�RI�WKH�RWKHU�SDUWLFLSDQWV�DQG�DFKLHYLQJ�D�GRPLQDQW�SRVLWLRQ�E\�WKH�ODWH�����V��:KHQ�
FKHDSHU� ,%0� 3&·V� EHJDQ� WR� LQYDGH� WKH� PDUNHW� IRU� ZRUNVWDWLRQV� LQ� WKH� HDUO\� ����V�� 6XQ�
VKLIWHG� WKH� IRFXV� RI� LWV� EXVLQHVV� WR� VHUYHU� FRPSXWHUV³SRZHUIXO�� H[SHQVLYH�PDFKLQHV� WKDW�
XQGHUSLQ�WKH�LQIRUPDWLRQ�WHFKQRORJ\�LQIUDVWUXFWXUH�RI�PDQ\�ODUJH�ILUPV��%\�������WKH�FRP�
SDQ\·V�UHYHQXHV�DPRXQWHG�WR�RYHU�����ELOOLRQ��7KURXJKRXW�LWV����\HDU�KLVWRU\��6XQ·V�JURZWK�
KDV�EHHQ�XQGHUSLQQHG�E\�LWV�DELOLW\�WR�GHOLYHU�LQQRYDWLRQ�LQ�D�WLPHO\�DQG�FRQVLVWHQW�IDVKLRQ��

3LYRWDO� WR� WKDW� DELOLW\� LV� WKH� FRPSDQ\·V� UHVHDUFK�GLYLVLRQ�� 6XQ�/DEV�� ,Q� WHFKQLFDO� DUHDV�
UDQJLQJ�IURP�PLFURSURFHVVRUV� WR�SURJUDPPLQJ� ODQJXDJHV��6XQ�/DEV�KDV�EHHQ�LQVWUXPHQWDO�
LQ�WKH�GHYHORSPHQW�RI�PDQ\�RI�WKH�PRVW�VLJQLILFDQW�IHDWXUHV�RI�6XQ·V�SURGXFW�OLQH��'XULQJ�
PXFK�RI�LWV�H[LVWHQFH��6XQ�/DEV�ZDV�GLUHFWHG�E\�%HUW�6XWKHUODQG��´%HUWµ�³D�KLJKO\�UHJDUGHG�
UHVHDUFK�PDQDJHU�ZKRVH�H[WHQVLYH�FDUHHU�LQ�KLJK�WHFK�UHVHDUFK�DOVR�HQFRPSDVVHV�D�SRVLWLRQ�
DV�PDQDJHU�RI�WKH�6\VWHPV�6FLHQFH�/DERUDWRU\�DW�;HUR[·V�UHQRZQHG�3DOR�$OWR�5HVHDUFK�&HQ�
WHU��3$5&����

%HUW�DUWLFXODWHG�VRPH�RI�KLV�DSSURDFK�WR�UHVHDUFK�PDQDJHPHQW�LQ�WZR�LQWHUYLHZV³RQH�
ZLWK�WKH�DXWKRU�>��@��DQG�WKH�RWKHU�UHFRXQWHG�LQ�D�WUDQVFULSW�RI�>��@��$�UHGDFWLRQ�RI�WKHVH�LQ�
WHUYLHZV�DV�D� VHULHV�RI�´SUHFHSWVµ� LV�SUHVHQWHG�EHORZ��:H�KDYH�FDWHJRUL]HG�%HUW·V�SUHFHSWV�
XQGHU�RQH�RI� WZR�KHDGLQJV����� WKH�IXQFWLRQV�RI�D� UHVHDUFK� ODERUDWRU\� LQ�D�KLJK� WHFKQRORJ\�
FRPSDQ\��DQG����WHFKQLTXHV�ZKHUHE\�WKRVH�IXQFWLRQV�PD\�EH�HIIHFWXDWHG���(DFK�OLVW�LV�QXP�
EHUHG�IRU�UHIHUHQFH�LQ�ODWHU�VHFWLRQV���

� $GPLWWHGO\� D UHVHDUFK ODERUDWRU\ VWDIIHG ZLWK VFLHQWLILF OXPLQDULHV PD\ KDYH FRQVLGHUDEOH SXEOLF UHODWLRQV
DSSHDO� EXW IRU WKH SXUSRVHV RI WKLV SDSHU� ZH VHHN WR XQFRYHU WKH SRWHQWLDO IRU PRUH WDQJLEOH EHQHILWV�
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7+( )81&7,216 2) $ 5(6($5&+ /$%25$725< ,1 +,*+�7(&+

I�� $�VRXUFH�RI�WHFKQRORJ\�DQG�LQQRYDWLRQ�IRU�WKH�UHVW�RI�WKH�FRPSDQ\��

I�� $�PDJQHW�IRU�WHFKQLFDO�WDOHQW��DWWUDFWLQJ�H[SHUWLVH�WR�WKH�FRPSDQ\��

I�� $Q�´LQWHOOHFWXDO�WUDGLQJ�SRVWµ�IRU�H[FKDQJLQJ�WHFKQRORJ\�DQG�NQRZ�KRZ�ZLWK�
RUJDQL]DWLRQV�RXWVLGH�WKH�FRPSDQ\��

I�� 7KH�FRPSDQ\·V�FHQWHU�IRU�´LQVWLWXWLRQDO�FXULRVLW\µ��D�SKUDVH�FRLQHG�E\�6HHO\�
%URZQ�>��@���

I�� $Q�HQWU\�SRLQW�IRU�LQIRUPDWLRQ�DERXW�WKH�FXVWRPHU��

I�� $�VRXUFH�RI�UHDG\�WHFKQLFDO�VNLOO� IRU�´LQWHUQDO�FRQVXOWDQF\µ�ZLWKLQ�WKH�FRP�
SDQ\��

I�� $�VRXUFH�RI�H[SHUWV�ZKR�DUH�DFFXOWXUDWHG� WR� WKH�FRPSDQ\��IRU�WUDQVIHU� LQWR�
RSHUDWLQJ�GLYLVLRQV��

I�� &XVWRGLDQV�RI�WHFKQRORJLFDO�RSWLRQV��DOORZLQJ�WKH�FRPSDQ\�WKH�IOH[LELOLW\�WR�
DGGUHVV�FKDQJHV�LQ�WKH�LQGXVWU\��

7(&+1,48(6 )25 &21'8&7,1* 5(6($5&+ ,1 +,*+�7(&+

W�� %URDGO\�VSHDNLQJ��DFWLYLW\�VKRXOG�EH�EDVHG�DURXQG�SURMHFWV��7R�VWDUW�D�SURMHFW��
IRXU�LQJUHGLHQWV�DUH�GHVLUDEOH���

� $�JRRG�LGHD�WKDW·V�QRYHO�DQG�UHOHYDQW��

� $� WHDP� OHDGHU� �D� ´FKDPSLRQµ��ZKR�ZLOO� DVVHPEOH� DQG�GLUHFW� D� WHDP� WR�
ZRUN�RQ�WKH�SURMHFW��

� $�FXVWRPHU�RXWVLGH�RI�WKH�ODE�LQ�RQH�RI�WKH�RSHUDWLQJ�GLYLVLRQV�ZLWK�DQ�
LQWHUHVW��DQG�D�ZLOOLQJQHVV�WR�SDUWLFLSDWH��LQ�WKH�SURSRVHG�DFWLYLW\��

� 6XIILFLHQW�DYDLODEOH�UHVRXUFHV�WR�HQVXUH�HIIHFWLYH�H[HFXWLRQ��

W�� (QVXUH�D�UHDVRQDEOH�´WXUQRYHUµ�RI�SURMHFWV��ZLWK�QHZ�RQHV�UHSODFLQJ�ROG�RQ�D�
IDLUO\�IUHTXHQW�EDVLV��

W�� :KHQ� SURMHFWV� DUH� VXIILFLHQWO\� PDWXUH�� PRYH� WKH� SURMHFW� PHPEHUV³DORQJ�
ZLWK�WKH�IUXLWV�RI�WKHLU�ODERUV³LQWR�WKH�UHFHLYLQJ�RSHUDWLQJ�GLYLVLRQ�WR�HIIHFW�
IXUWKHU�GHYHORSPHQW��6XFK�PRYHV�PD\�EH�WHPSRUDU\�RU�SHUPDQHQW��

W�� $V�SHRSOH�PRYH�RXW�RI�WKH�ODE��PRYH�QHZ�SHRSOH�LQ�IURP�LQVLGH�RU�RXWVLGH�
WKH�FRPSDQ\��7U\�WR�PDLQWDLQ�D�GLYHUVLW\�RI�SURMHFWV�DQG�SHRSOH��

W�� 5HFUXLW�SHRSOH�ZKR�DUH�H[SHUWV� LQ�WKHLU�ILHOG��XVXDOO\��ZLWK�DGYDQFHG�IRUPDO�
TXDOLILFDWLRQV���

� :KLOH LW·V SRVVLEOH WR GLVSHQVH ZLWK RQH RU PRUH RI WKHVH GHVLGHUDWD� SURMHFWV ZLWK VXFK GHILFLHQFLHV VKRXOG EH
UHYLHZHG ZLWK D JUHDWHU GHJUHH RI FDXWLRQ�
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W�� :KHQ� LQ� GRXEW�� WUXVW� WKH� WHFKQLFDO� H[SHUWLVH�RI� WKH� UHVHDUFKHUV� WKHPVHOYHV��
EXW�DUUDQJH�IRU�H[SHUWV�WR�UHIHUHH�HDFK�RWKHU·V�ZRUN��

W�� $W�WKH�FRQFOXVLRQ�RI�HDFK�SURMHFW��SURGXFH�D�IRUPDO�ZULWH�XS�RI�LWV�UHVXOWV��

W�� ,Q�RWKHU� UHJDUGV�� WU\� WR�UHGXFH� WKH�DPRXQW�RI�´EXUHDXFUDWLF�EXV\�ZRUNµ�UH�
TXLUHG�RI�UHVHDUFKHUV��

W�� 7R�WKH�JUHDWHVW�H[WHQW�SRVVLEOH��SXEOLVK�SXEOLFO\�WKH�UHVXOWV�RI�DOO�SURMHFWV��VR�
DV�WR�HQFRXUDJH�H[FKDQJH�ZLWK�RWKHU�LQVWLWXWLRQV��

W��� 6XSSOHPHQW� WKH� UHVHDUFK� FRQGXFWHG� LQ� WKH� ODE� ZLWK� FROODERUDWLYH� UHVHDUFK�
XQGHUWDNHQ�LQ�FRQMXQFWLRQ�ZLWK�XQLYHUVLWLHV�DQG�VWUDWHJLF�SDUWQHUV��

W��� (QFRXUDJH�UHVHDUFKHUV�WR�YLVLW�FXVWRPHUV�UHJXODUO\��VR�DV�WR�VRXQG�RXW�WKHLU�
SUHVHQW�DQG�IXWXUH�UHTXLUHPHQWV��

%HUW�SRLQWV�RXW�WKDW�LQ�6XQ·V�FDVH�DW�OHDVW��WKH�UHVHDUFK�ODERUDWRU\�DFFRXQWV�IRU�D�PHUH����
RI�WKH�FRPSDQ\·V�WRWDO�KHDGFRXQW��7R�EH�HIIHFWLYH��WKHUHIRUH��6XQ�/DEV�PXVW�IDFLOLWDWH�LQQR�
YDWLRQ�LQ�RWKHU�SDUWV�RI�WKH�FRPSDQ\��UDWKHU�WKDQ�DWWHPSWLQJ�WR�VKRXOGHU�WKH�HQWLUH�WDVN�LW�
VHOI��$V�%HUW�VD\V��´:H·UH�HIIHFWLYH�RQO\�LQ�VR�IDU�DV�ZH�DUH�DEOH�WR�DOWHU�WKH�EHKDYLRU�RI�WKH�
RWKHU�����RI�WKH�FRPSDQ\�µ�

$�02'(/�)25�0$1$*(0(17�2)�5(6($5&+�,1�+,*+�7(&+�

,Q�WKLV�VHFWLRQ��ZH�SURSRVH�D�PRGHO�IRU�UHVHDUFK�LQ�KLJK�WHFKQRORJ\�FRPSDQLHV�WKDW�ZH�
SRVWXODWH� LV� FDSDEOH� RI� DFFRPPRGDWLQJ� PRVW³LI� QRW� DOO³RI� %HUW·V� SUHFHSWV�� DV� VHW� RXW�
DERYH��7KH�PRGHO�UHVWV�XSRQ�WKH�IXQGDPHQWDO�UROH�WKDW�NQRZOHGJH�SOD\V�LQ�WKH�RSHUDWLRQV�RI�
PRVW�KLJK�WHFKQRORJ\�FRPSDQLHV���+HUH��´NQRZOHGJHµ�FDQ�EH�FRQVLGHUHG�WR�FRPSULVH�FDSD�
ELOLWLHV� WKDW� FRQIHU� FRPSHWLWLYH� DGYDQWDJH� RQ� D� FRPSDQ\��7KH� WHUP� LV�GLVFXVVHG� LQ� JUHDWHU�
GHWDLO�LQ�WKH�QH[W�VHFWLRQ���

,Q� 6XQ·V� FDVH� LQ� SDUWLFXODU�� 6YHLE\� >��@� SRLQWV� RXW� WKDW� LQ� ������ RQO\� RQH� WKLUG� RI� WKH�
FRPSDQ\·V�PDUNHW�YDOXH�ZDV�DFFRXQWHG�IRU�E\�LWV�WDQJLEOH�DVVHWV��7KH�UHPDLQGHU³RYHU�����
ELOOLRQ³FRQVLVWHG� RI� LQWDQJLEOH� DVVHWV�� D� VXEVWDQWLDO� SURSRUWLRQ� RI� ZKLFK� ZDV� FRPSULVHG� E\�
NQRZOHGJH��6XQ�LV�E\�QR�PHDQV�XQLTXH�LQ�WKLV�UHJDUG��7KH�DFWLYLWLHV�RI�DOPRVW�DOO�KLJK�WHFK�
QRORJ\�ILUPV�UHYROYH�DURXQG�WKH�JHQHUDWLRQ��DFTXLVLWLRQ�DQG�H[SORLWDWLRQ�RI�NQRZOHGJH�>��@��
%\�ZD\�RI�FRXQWHUSRLQW��WKH�IRFXV�RI�DIIDLUV�LQ�DQ�LQGXVWULDO�DJH�FRPSDQ\�ZDV�WKH�PDQDJH�
PHQW�RI�SK\VLFDO�DVVHWV�IRU�SURGXFWLRQ��RQH�RI�WKH�IHZ�GHSDUWPHQWV�FRQFHUQHG�PDLQO\�ZLWK�
NQRZOHGJH�ZDV�WKH�UHVHDUFK�ODERUDWRU\��

7KH�FHQWUDOLW\�RI�NQRZOHGJH�WR�WKH�RSHUDWLRQV�RI�D�KLJK�WHFKQRORJ\�ILUP�KDV�LPSRUWDQW�
UDPLILFDWLRQV�IRU�WKH�FRQGXFW�RI�UHVHDUFK��)RU�ZKHUHDV�LQ�DQ�LQGXVWULDO�DJH�FRPSDQ\��NQRZO�
HGJH�SHU�VH�ZDV�RI�OLWWOH�LQWHUHVW�RXWVLGH�RI�WKH�UHVHDUFK�ODERUDWRU\��LQ�D�KLJK�WHFKQRORJ\�FRP�
SDQ\�� LW� LV� D� YLWDO� FRQFHUQ� RI� DOPRVW� HYHU\� RSHUDWLQJ� GLYLVLRQ�� WRR�� ,W� LV� QRW� XQUHDVRQDEOH��
WKHUHIRUH��WR�FRQVLGHU�WKDW�NQRZOHGJH�LWVHOI�LV�H[FKDQJHG�EHWZHHQ�D�UHVHDUFK�ODERUDWRU\�DQG�
WKH�UHVW�RI�D�KLJK�WHFK�ILUP��UDWKHU�WKDQ�SURGXFWV��DV�ZDV�WKH�FDVH�LQ�WKH�FRQYHQWLRQDO�PRGHO�
RI�UHVHDUFK���
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$�FRUROODU\�RI�WKLV�DVVXPSWLRQ�IRUPV�WKH�FHQWUDO�WHQHW�RI�WKH�PRGHO��QDPHO\��

7KH�SXUSRVH�RI�D�UHVHDUFK�ODERUDWRU\�LQ�D�KLJK�WHFKQRORJ\�FRPSDQ\�LV�WR�WUDQVIHU�NQRZOHGJH�
LQWR�WKH�UHVW�RI�WKH�FRPSDQ\�VR�DV�WR�SURPRWH�LQQRYDWLRQ��

)URP�D�JHQHUDO�VWDWHPHQW�VXFK�DV�WKDW�DERYH��RI�FRXUVH��WKHUH�GHSHQG�D�KRVW�RI�SUDFWLFDO�
TXHVWLRQV��$PRQJVW�WKH�PRUH�VDOLHQW�DUH�WKH�IROORZLQJ��

� :KDW�SUHFLVHO\�LV�NQRZOHGJH��DQG�KRZ�LV�LW�H[SUHVVHG�PDWHULDOO\"�

� +RZ�GRHV�RQH�JR�DERXW�REWDLQLQJ�LW"�

� «�DQG�NHHSLQJ�LW"�

� +RZ�GR�,�GHWHUPLQH�WKH�YDOXH�RI�WKH�NQRZOHGJH�SRVVHVVHG�E\�D�UHVHDUFK�RU�
JDQL]DWLRQ"�

� +RZ� LV� NQRZOHGJH� PRVW� HIIHFWLYHO\� WUDQVIHUUHG� LQWR� WKH� UHPDLQGHU� RI� WKH�
FRPSDQ\"�

� :KDW�LV�LQQRYDWLRQ��DQG�ZK\�LV�D�UHVHDUFK�ODERUDWRU\�TXDOLILHG�WR�SURPRWH�LW"�

7KH�QH[W�VHFWLRQ�DGYDQFHV�VRPH�DQVZHUV�WR�WKH�DERYH�LQ�WKH�FRQWH[W�RI�FXUUHQW�UHVHDUFK�
RQ�NQRZOHGJH�PDQDJHPHQW���

'(7$,/6�2)�7+(�02'(/�

$QVZHULQJ�WKH�TXHVWLRQV�SRVHG�LQ�WKH�SUHYLRXV�VHFWLRQ�HIIHFWLYHO\�SDUWLFXODUL]HV�UHVHDUFK�
PDQDJHPHQW� DFFRUGLQJ� WR� WKH�SURSRVHG�PRGHO��7R� VKRZ�KRZ�%HUW·V�SUHFHSWV� ILW� LQWR� WKLV�
IUDPHZRUN��D�UXQQLQJ�FRPPHQWDU\�LV�SURYLGHG��GHPRQVWUDWLQJ�KRZ�WKH�SUHFHSWV�KHOS�IXOILOO�
WKH�LPSHUDWLYHV�HPERGLHG�LQ�WKH�PRGHO��

.QRZOHGJH��'HILQLWLRQ�DQG�([SUHVVLRQV�

8QIRUWXQDWHO\�� WKH� VWLOO�QDVFHQW� FRUSXV� RI� NQRZOHGJH�PDQDJHPHQW� VWLOO� RIIHUV� QR� UHDOO\�
FRQVHQVXDO�GHILQLWLRQ�RI� WKH� WHUP�´NQRZOHGJHµ� LWVHOI���7KH�ZRUNLQJ�GHILQLWLRQ�PRVW�DSSUR�
SULDWH�IRU�WKLV�SDSHU�GHULYHV�IURP�/HRQDUG�%DUWRQ·V�>��@��YL]�� FDSDELOLWLHV�XVHG� WR�VXVWDLQ�D�FRP�
SDQ\·V�FRPSHWLWLYH�DGYDQWDJH��$FFRUGLQJ�WR�/HRQDUG�%DUWRQ�>��@��NQRZOHGJH�PD\�EH�H[SUHVVHG�LQ�
IRXU�´GLPHQVLRQVµ��

��� 7KH�FRPSHWHQFH�RI�FRPSDQ\�SHUVRQQHO��

��� 3K\VLFDO�V\VWHPV��GDWDEDVHV�LQ�SDSHU�RU�HOHFWURQLF�IRUP��PDFKLQHU\��VRIWZDUH��
HWF���RZQHG�E\�WKH�FRPSDQ\��

��� 0DQDJHPHQW� V\VWHPV� LQ� WKH� FRPSDQ\�� HQFRPSDVVLQJ� HGXFDWLRQ� SURJUDPV��
UHZDUG�LQFHQWLYH�V\VWHPV��DQG�VXFK��

� &RQWUDVW� IRU H[DPSOH� WKH WUHDWPHQWV RI >��@� >��@ DQG >��@�
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��� 1RUPV�DQG�YDOXHV�SURSDJDWHG�E\�FRPSDQ\�FXOWXUH³WKHVH�LQFOXGH�V\VWHPV�RI�
VWDWXV��ULWXDOV��VKDUHG�EHOLHIV��DQG�VR�RQ��

6YHLE\�>��@�SODFHV�SDUWLFXODU�HPSKDVLV�RQ�WKH�KXPDQ�DVSHFWV�RI�NQRZOHGJH��WKH�ILUVW�GL�
PHQVLRQ�DERYH���+H�UHVROYHV�´FRPSHWHQFHµ�LQWR�H[SOLFLW�NQRZOHGJH��VNLOO��H[SHULHQFH��MXGJ�
PHQW�DQG�VRFLDO�UHODWLRQVKLSV��

$OPRVW�DOO�ZULWHUV�LQ�WKH�ILHOG�SRLQW�WR�WKH�WDFLW�QDWXUH�RI�NQRZOHGJH�ZKHQ�LW�LV�PDQLIHVWHG�
DV�SHUVRQDO� FRPSHWHQFH��$� FRQFHSW�RULJLQDOO\� H[SRXQGHG�E\�3RODQ\L� >��@� DQG�DPSOLILHG�DW�
OHQJWK�LQ�>��@��WDFLW�NQRZOHGJH�LV�XQDUWLFXODWHG��DQG�LPSOLFLW�LQ�WKH�DSSURDFK�RI�DQ�H[SHUW�WR�D�
SUREOHP��$V�VXFK��LWV�WUDQVIHU�LV�PRUH�GLIILFXOW�WKDQ�WKDW�RI�H[SOLFLW��DUWLFXODWHG�RU�FRGLILHG��
NQRZOHGJH��%\�WKH�VDPH�WRNHQ��DV�)RVV�>�@�SRLQWV�RXW���LWV�YDOXH�LV�FRUUHVSRQGLQJO\�JUHDWHU��
VLQFH�LW�LV�PXFK�OHVV�DPHQDEOH�WR�GXSOLFDWLRQ�E\�FRPSHWLWRUV��

&RPPHQWDU\�

%HUW·V�DSSURDFK�WR�UHVHDUFK�PDQDJHPHQW�DSSHDUV�WR�FHQWHU�RQ�WKH�SHRSOH�RULHQWHG�PDQ�
DJHPHQW�RI�NQRZOHGJH��$VVHUWLRQV�I���I���I��DOO�VSHDN�RI�´H[SHUWLVHµ³WKDW�LV��NQRZOHGJH�DV�LW�
PDQLIHVWV�LWVHOI�LQ�VXSUHPH�WHFKQLFDO�FRPSHWHQFH³DQG�WHFKQLTXH�W��IXUWKHU�DIILUPV�LWV�YDOXH��
%\�VWUHVVLQJ�WKH�KXPDQ�GLPHQVLRQ�RI�NQRZOHGJH�PDQDJHPHQW��%HUW·V�DSSURDFK�LV�SDUWLFXODUO\�
DWWXQHG�WR�WKH�JDUQHULQJ�RI�WDFLW�NQRZOHGJH³ZKLFK�DV�ZH�LQGLFDWHG��LV�RI�HVSHFLDO�DGYDQWDJH�
WR�WKH�FRPSDQ\��&RQYHUVHO\��%HUW�DVFULEHV�D�OHVVHU�UROH�WR�H[SOLFLW�NQRZOHGJH��7KLV�LV�D�ORJLFDO�
FRUROODU\� RI� KLV� DYRZHG�SUDFWLFH� RI� SXEOLVKLQJ� DOO� H[SOLFLW� NQRZOHGJH� JHQHUDWHG�E\� WKH� ODE�
�VHH�W����VLQFH�LW·V�WKXV�IUHHO\�DYDLODEOH�WR�FRPSHWLWRUV��LWV�YDOXH�WR�6XQ�LV�IDU�OHVV�WKDQ�WKDW�RI�
WKH�WDFLW�NQRZOHGJH�RI�ODE�SHUVRQQHO��

2EWDLQLQJ�.QRZOHGJH�

/HRQDUG�%DUWRQ�GHOLQHDWHV�IRXU�´NQRZOHGJH�EXLOGLQJ�DFWLYLWLHVµ�>��@��

��� 6KDUHG��FUHDWLYH�SUREOHP�VROYLQJ��

��� ,PSOHPHQWDWLRQ�RI�QHZ�PHWKRGV�DQG�WRROV��

��� ([SHULPHQWDWLRQ��

��� 3XOOLQJ�LQ�NQRZOHGJH�IURP�RXWVLGH�WKH�RUJDQL]DWLRQ��

2I� WKHVH�� SHUKDSV� WKH� ODWWHU� WZR� DUH�PRVW� JHUPDQH� WR� WKH� DFWLYLWLHV� RI� D� UHVHDUFK� ODE��
WKRXJK�RI�FRXUVH��DOO�IRXU�DUH�DSURSRV�LQ�VRPH�GHJUHH��2QH�ZRXOG�H[SHFW��QDWXUDOO\��WKDW�H[�
SHULPHQWDWLRQ�ZRXOG� ILJXUH� SURPLQHQWO\� LQ� UHVHDUFK�� DQG� WKDW� ODE�PHPEHUV� RI� D� VFKRODUO\�
EHQW�ZRXOG�EH�ZRQW�WR�DVVLPLODWH�H[SOLFLW�NQRZOHGJH�SXEOLVKHG�HOVHZKHUH��$V�6YHLE\��6WHZDUW�
DQG�RWKHUV�REVHUYH� >��@� >��@��KRZHYHU��RQH�RI� WKH�PRVW�H[SHGLHQW�PHDQV�RI�DFTXLULQJ�WKDW�
DOO�LPSRUWDQW� WDFLW�NQRZOHGJH� LV� VLPSO\� WR� UHFUXLW� WKRVH�ZKR�SRVVHVV� LW��6XFK�ZULWHUV� VWUHVV�
WKH�LPSRUWDQFH�RI�D�UHFUXLWLQJ�VWUDWHJ\�WR�D�NQRZOHGJH�EDVHG�EXVLQHVV��DYHUULQJ�WKH�QHFHVVLW\�
RI� GUDZLQJ� LQWR� WKH� RUJDQL]DWLRQ� WKRVH�ZKR� �LQ�6YHLE\·V�ZRUGV�� ´ZLOO� LQFUHDVH� LWV� VWRFN�RI�
NQRZOHGJH�µ�



� �

³ � ³

,Q�WHUPV�RI�FRQWHQW��&RRPEV��+XOO�DQG�3HOWX�>�@�GLVWLQJXLVK�WKUHH�DUHDV�LQ�ZKLFK�NQRZO�
HGJH�PD\�EH�PRVW�XVHIXOO\�DFTXLUHG��

��� 7HFKQRORJ\�UHOHYDQW�WR�WKH�FRPSDQ\·V�RSHUDWLRQV��

��� 7KH�GLVSRVLWLRQ�RI�WKH�FRPSDQ\·V�PDUNHWV�DQG�FXVWRPHUV��

��� 3URFHVVHV�FRQGXFWHG�LQWHUQDOO\�ZLWKLQ�WKH�FRPSDQ\��

7KRXJK� E\� QR� PHDQV� H[KDXVWLYH�� VXFK� D� FDWHJRUL]DWLRQ³SDUWLFXODUO\� ZKHQ� FRPELQHG�
ZLWK�/HRQDUG�%DUWRQ·V� W\SRORJ\�DERYH³PLJKW� IRUP� WKH�EDVLV�RI�D�XVHIXO� WD[RQRP\�RI� UH�
VHDUFK�DFWLYLWLHV�WKDW�ZRXOG�KHOS�JXLGH�DQG�H[SODLQ�WKH�RSHUDWLRQV�RI�D�ODE��

&RPPHQWDU\�

&OHDUO\�� %HUW� SURPRWHV� WKH� DFWLYLWLHV� OLVWHG� DERYH�� ,Q� I��� IRU� H[DPSOH�� FDQ� EH� VHHQ� D�
VWDWHPHQW�RI�WKH�LPSRUWDQFH�RI�H[SHULPHQWDWLRQ�DV�ZHOO�DV�WKH�DFTXLVLWLRQ�RI�NQRZOHGJH�IURP�
RXWVLGH³WKDW�ODWWHU�DOVR�ILJXUHV�LQ�WKH�QRWLRQ�RI�WKH�´LQWHOOHFWXDO�WUDGLQJ�SRVWµ�LQ�I���

7KH�´UHFUXLWPHQW�RI�NQRZOHGJHµ�DOVR�IHDWXUHV�SURPLQHQWO\��ZLWQHVV�I��DQG�W���IRU�H[DP�
SOH��

(YLGHQWO\��%HUW·V�SUHFHSWV�HQFRPSDVV�WKH�ILUVW�WZR�RI�WKH�&RRPEV�+XOO�3HOWX�FRQWHQW�DU�
HDV� �VHH� I��� W�� DQG� W����� ,QWHUHVWLQJO\��+LOW]LN� >��@� UHSRUWV� WKDW� GXULQJ�KLV� WHQXUH� DW�;HUR[�
3$5&��%HUW�UHWDLQHG�DQWKURSRORJLVWV�WR�VWXG\�VRFLDO�SURFHVVHV��FRQWHQW�DUHD�WKUHH���,Q�>��@��
KRZHYHU��%HUW�GLVDYRZV�VXFK�D�SUDFWLFH³WKRXJK�KH�GRHV�SRLQW�RXW�WKDW�FRPSDUDEOH�H[SHU�
WLVH�FDQ�EH�REWDLQHG�WKURXJK�FROODERUDWLYH�UHVHDUFK�ZLWK�XQLYHUVLWLHV�DQG�WKH�OLNH��,W·V�SRVVL�
EOH� WKDW� WKH�SROLWLFDO�SUHVVXUHV�HOLFLWHG�E\�´QRQ�WHFKQLFDOµ� UHVHDUFK�RI� WKLV� W\SH� �DOVR�GRFX�
PHQWHG�LQ�>��@��SOD\HG�D�SDUW�LQ�WKLV�YROWHIDFH��

0DLQWDLQLQJ�.QRZOHGJH�

0XFK�RI�WKH�FXUUHQW�HUXSWLRQ�RI�FRPPHUFLDO� LQWHUHVW�LQ�NQRZOHGJH�PDQDJHPHQW�SLYRWV�
RQ�WKH�GHYHORSPHQW�RI�WRROV�IRU�VWRULQJ�DQG�PDQDJLQJ�NQRZOHGJH�LQ�LWV�H[SOLFLW�IRUP³WKDW�
LV��DV�FRGLILHG�LQ�SDSHU�RU��PRUH�OLNHO\��HOHFWURQLF�GDWDEDVHV��VHH�>��@��IRU�H[DPSOH���1R�GRXEW�
VXFK�WRROV�FDQ�EH�RI�LPPHQVH�YDOXH��DV�LQ�WKH�NQRZOHGJH�PDQDJHPHQW�SURJUDPV�DW�FRQVXOW�
DQWV�(UQVW�	�<RXQJ�RU�$QGHUVRQ��IRU�H[DPSOH�>��@��$OO�VXFK�H[HUFLVHV��KRZHYHU��VKRXOG�EH�
XQGHUWDNHQ�LQ�OLJKW�RI�WZR�PDMRU�FDYHDWV��)LUVW��PXFK�RI�WKH�YDOXDEOH�WDFLW�NQRZOHGJH�LQ�DQ�
RUJDQL]DWLRQ�PD\�GHI\�FRGLILFDWLRQ��DQG�VHFRQG��NQRZOHGJH��HVSHFLDOO\� LQ�DQ�DUHD�OLNH�KLJK�
WHFK�UHVHDUFK��LV�LQ�FRQVWDQW�GDQJHU�RI�REVROHVFHQFH��*LYHQ�WKH�VL]HDEOH�DPRXQWV�RI�FDSLWDO�
UHTXLUHG�WR�LPSOHPHQW�DQ�HIIHFWLYH�NQRZOHGJH�PDQDJHPHQW�V\VWHP��WKDW�WKH�FRVWV�LQYROYHG�
VKRXOG�EH�RXWZHLJKHG�E\�WKH�EHQHILWV�LV�QRW�VHOI�HYLGHQW�LQ�D�KLJK�WHFK�UHVHDUFK�VHWWLQJ��

7KHUH�LV�OLWWOH�GRXEW��KRZHYHU��WKDW�DVVLGXRXV�PDQDJHPHQW�RI�KXPDQ�FDSLWDO³WKH�UHSRVL�
WRU\�RI�PXFK�RI�D�UHVHDUFK� ODE·V�NQRZOHGJH³LV�DOPRVW�DOZD\V�FRVW�HIIHFWLYH��&RXQVHO�FRQ�
FHUQLQJ�WKH�UHWHQWLRQ�DQG�PRWLYDWLRQ�RI�WKH�PRGHUQ�ZRUNIRUFH�DERXQGV��$V�6YHLE\�>��@�DQG�
'UXFNHU�>�@�REVHUYH��KRZHYHU��PDQDJHPHQW�RI�H[SHUWV�VXFK�DV�WKRVH�IRXQG�LQ�D�ODE�SUHVHQWV�
SDUWLFXODU�FKDOOHQJHV��VLQFH�WKHLU�SURIHVVLRQDO�YDOXHV�PD\�QRW�DOZD\V�DOLJQ�ZLWK�WKRVH�RI�WKH�
RUJDQL]DWLRQ�� �([SHUWV�� IRU� H[DPSOH�� DUH� QRWRULRXVO\� GLVLQFOLQHG� WR� HQJDJH� LQ� EXUHDXFUDWLF�
SURFHGXUHV��HYHQ�ZKHUH�VXFK�SURFHGXUHV�DUH�YLWDO�WR�WKH�VPRRWK�IXQFWLRQLQJ�RI�WKH�RUJDQL]D�
WLRQ�>��@�>��@���
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2QH�LQWHUHVWLQJ�SURSRVDO�WKDW�6YHLE\�PDNHV�LV�WKH�DGRSWLRQ�RI�´WDQGHP�OHDGHUVKLSµ�OLNH�
WKDW� IRXQG�LQ�VRPH�DUWLVWLF�RUJDQL]DWLRQV��ZKHUH�PDQDJHPHQW�UHVSRQVLELOLWLHV�DUH�VKDUHG�E\�
DQ�DGPLQLVWUDWRU�DQG�DQ�H[SHUW�SURIHVVLRQDO��

&RPPHQWDU\�

:H�KDYH�DOUHDG\�SRLQWHG�WR�WKH�SULRULW\�%HUW�JLYHV�KXPDQ�FRPSHWHQFH�RYHU�NQRZOHGJH�LQ�
LWV�FRGLILHG�IRUP��)RU�WKH�UHDVRQV�UHKHDUVHG�DERYH�� WKLV�VHHPV�DSSURSULDWH� LQ�KLJK�WHFK�UH�
VHDUFK��WKRXJK�WKH�LQFUHDVLQJ�DYDLODELOLW\�DQG�HIILFDF\�RI�FRPPHUFLDO�NQRZOHGJH�PDQDJHPHQW�
WRROV�PD\�MXVWLI\�D�UHDVVHVVPHQW�RI�WKLV�MXGJHPHQW�LQ�WKH�QHDU�IXWXUH��%\�QR�PHDQV�GRHV�%HUW�
HQWLUHO\�QHJOHFW�FRGLILFDWLRQ��KRZHYHU��DV�W��DQG�W��HYLGHQFH��

7KHUH�LV�D�QRWDEOH�FRQJUXHQFH�EHWZHHQ�%HUW·V�QRWLRQ�RI�SURMHFW�VWUXFWXUH��DV�GHVFULEHG�LQ�
W��� DQG� WKH� FRQFHSW� RI� WDQGHP� OHDGHUVKLS� WKDW� 6YHLE\� DGYRFDWHV�� ,Q� PDQ\� ZD\V�� %HUW·V�
´FKDPSLRQµ³DQ�H[SHUW�LQ�WKH�VXEMHFW�RI�WKH�SURMHFW�ZKR�ZLOO�PDQDJH�LW�RQ�D�GD\�WR�GD\�ED�
VLV³SOD\V�WKH�UROH�RI�6YHLE\·V�DGMXQFW�SURIHVVLRQDO�OHDGHU��UHGXFLQJ�WKH�GDQJHU�RI�PLVDOLJQ�
PHQW�EHWZHHQ�WKH�SURMHFW�WHDP�DQG�ODE�PDQDJHPHQW���%HUW·V�FRQFHUQ�ZLWK�WKH�PLQLPL]DWLRQ�
RI�EXUHDXFUDF\��W���DOVR�SOD\V�QLFHO\�WR�WKH�FRQFHUQV�RI�'UXFNHU��6WHZDUW�DQG�6YHLE\���

9DOXDWLRQ�RI �.QRZOHGJH�

&HUWDLQO\��DQ�DPSOH�VWRUH�RI�NQRZOHGJH�ZLWKLQ�D�UHVHDUFK�ODE�LV�D�SUHUHTXLVLWH�RI�LWV�WUDQV�
IHU�LQWR�WKH�RSHUDWLQJ�GLYLVLRQV��7KXV�VRPH�DVVHVVPHQW�RI�WKH�´NQRZOHGJH�DVVHWVµ�LQ�WKH�ODE�
LV�RI�FRPSHOOLQJ�LQWHUHVW�WR�LWV�PDQDJHPHQW��

5HFNRQLQJ�WKH�TXDQWLW\�RI�H[SOLFLW�NQRZOHGJH�JHQHUDWHG�RU�DFTXLUHG�E\�DQ�RUJDQL]DWLRQ�LV�
IDLUO\�VWUDLJKWIRUZDUG��D�VLPSOH�FRXQW�RI�SDSHUV��UHSRUWV��SDWHQWV��HWF���VKRXOG�VXIILFH���7KHUH�
DUH�DOVR�PHWKRGV�SURSRVHG�LQ�WKH�OLWHUDWXUH�WKDW�DOORZ�WKH�NQRZOHGJH�RI�SHUVRQQHO�LQ�DQ�RU�
JDQL]DWLRQ�WR�EH�TXDQWLILHG�LQ�D�PRUH�RU�OHVV�IRUPDO�IDVKLRQ��6WHZDUW�>��@��IRU�H[DPSOH��SUR�
YLGHV� ´KXPDQ�FDSLWDO�PHDVXUHVµ� UHFRUGLQJ� �DPRQJVW�RWKHU�SDUDPHWHUV�� HPSOR\HH�DWWLWXGHV��
TXDOLILFDWLRQV�DQG�RXWSXW�LQ�WHUPV�RI�SDWHQWV�DQG�SXEOLFDWLRQV��6YHLE\�GRHV�OLNHZLVH�>��@���

,Q� ERWK� FDVHV�� KRZHYHU�� WKH� TXHVWLRQ�RI�TXDOLW\�PXVW�EH� DGGUHVVHG�� DV�'UXFNHU� >�@�RE�
VHUYHV��TXDOLW\�LV�RIWHQ�D�IDU�PRUH�SHUWLQHQW�\DUGVWLFN�IRU�NQRZOHGJH�WKDQ�LV�TXDQWLW\��,Q�WKH�
DUHD�RI�UHVHDUFK��WKH�WLPH�KRQRUHG�SUDFWLFH�RI�SHHU�UHYLHZ�LV�VWLOO�DPRQJVW�WKH�PRVW�HIIHFWLYH�
PHDQV�RI�DVVHVVLQJ�TXDOLW\��LQ�WKLV�FDVH��SHHUV�PD\�EH�GUDZQ�IURP�WKH�ODE�LWVHOI��IURP�WKH�RS�
HUDWLQJ�GLYLVLRQV�� IURP�DPRQJ� WKH� FRPSDQ\·V� FXVWRPHUV��RU� IURP�RWKHU� UHVHDUFK�RUJDQL]D�
WLRQV��+LVWRULFDO�WUHQGV��WKH�UDWH�RI�XSWDNH�RI�D�JLYHQ�UHVHDUFKHU·V�RXWSXW��IRU�H[DPSOH��LQ�WKH�
RSHUDWLQJ�GLYLVLRQV��PD\�DOVR�SURYLGH�FOXHV��

$QRWKHU� LVVXH�FRQFHUQV� WKH�UHODWLYH�HYDQHVFHQFH�RI�D�JUHDW�GHDO�RI�NQRZOHGJH��SDUWLFX�
ODUO\�LQ�KLJK�WHFK��WKLV�LV�D�SRLQW�PDJQLILHG�LQ�>��@�DQG�>��@���7KXV�D�ODE�PLJKW�ZDQW�WR�DSSO\�
VRPH�IRUP�RI�´GHSUHFLDWLRQ�VFKHGXOHµ�WR�LWV�NQRZOHGJH�DVVHWV��WR�UHIOHFW�WKH�VXSHUDQQXDWLRQ�
RI�ROGHU�VWRFNV��

� 7KRXJK RI FRXUVH� WKHUH UHPDLQV WKH SRVVLELOLW\ RI FOHDYDJH EHWZHHQ WKH SURMHFW FKDPSLRQ DQG ODE PDQDJH�
PHQW�
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&RPPHQWDU\�

1RQH� RI� %HUW·V� UHPDUNV� FRQFHUQ� DVVHVVPHQWV� RI� WKH� TXDQWLW\� RI� NQRZOHGJH� LQ� D� ODE��
WKRXJK�LPSOLFLWO\��UHFUXLWPHQW�RI�H[SHUWV��W���VKRXOG�VHUYH�WR�PD[LPL]H�LW��*LYHQ�'UXFNHU·V�
TXDOPV�� WKLV� LV�SHUKDSV�XQVXUSULVLQJ��%HUW·V�SURFHGXUHV� IRU�DVVHVVLQJ�TXDOLW\� UHVW� ODUJHO\�RQ�
SHHU�DVVHVVPHQW��ERWK�LQWHUQDO�DQG�H[WHUQDO��W��DQG�I����

7UDQVIHUULQJ�.QRZOHGJH�

$V�ZH� LQGLFDWHG� DERYH�� WKH� WUDQVIHU�RI� NQRZOHGJH� IURP�UHVHDUFK� ODE� LQWR�D�FRPSDQ\·V�
RSHUDWLQJ�GLYLVLRQV��´WHFKQRORJ\�WUDQVIHU�µ�DV�LW� LV�FRPPRQO\�HQWLWOHG��KDV�EHHQ�D�SHUHQQLDO�
FRQFHUQ�RI� UHVHDUFK�PDQDJHPHQW� >��@��.QRZOHGJH� WUDQVIHU� LQ� D�PRUH� JHQHUDO� FRQWH[W� LV� D�
SUHRFFXSDWLRQ�RI�ZULWHUV�LQ�NQRZOHGJH�PDQDJHPHQW��WRR��

,Q� WKHLU�SLRQHHULQJ�ZRUN��1RQDND�DQG�7DNHXFKL� >��@�GLVWLQJXLVK� IRXU�SURFHVVHV� IRU�HI�
IHFWLQJ�NQRZOHGJH�WUDQVIHU��

��� 6RFLDOL]DWLRQ³SHUVRQ�WR�SHUVRQ� LQWHUDFWLRQV� OHDGLQJ� WR� WKH� WUDQVIHU� RI� WDFLW�
NQRZOHGJH��D�IRUP�RI�DSSUHQWLFHVKLS���

��� ([WHUQDOL]DWLRQ³WKH�FRGLILFDWLRQ�RI�WDFLW�NQRZOHGJH�DV�H[SOLFLW�NQRZOHGJH��

��� &RPELQDWLRQ³V\QWKHVLV�RI�H[SOLFLW�NQRZOHGJH�IURP�PXOWLSOH�VRXUFHV��

��� ,QWHUQDOL]DWLRQ³WKH�DVVLPLODWLRQ�RI�H[SOLFLW�NQRZOHGJH�WR�IRUP�WDFLW�NQRZO�
HGJH��

$ORQJ� WKHVH�GLPHQVLRQV��&RRPEV�DQG�+XOO� >�@�SURSRVH� WKH� LQVWLWXWLRQ�RI� IRUPDO�SURF�
HVVHV�WR�SURPRWH�NQRZOHGJH�WUDQVIHU³WRJHWKHU�ZLWK�3HOWX�>�@��WKH\�JR�RQ�WR�GHYLVH�D�FKHFN�
OLVW� WR�JXLGH�WKH� LPSOHPHQWDWLRQ�DQG�FRQGXFW�RI�VXFK�SURFHVVHV��'DYHQSRUW�DQG�3UXVDN�>�@�
HPSKDVL]H�WKH�LPSRUWDQFH�RI�VXFK�IRUPDO�SURFHVVHV�LQ�RYHUFRPLQJ�WKH�SRVVLELOLW\�RI�FXOWXUDO�
DQG�VRFLDO�GLVFRQWLQXLWLHV�UHWDUGLQJ�NQRZOHGJH�WUDQVIHU�IURP�WKH�ODE�WR�WKH�GLYLVLRQV��

0DQ\�RI�WKH�GLIILFXOWLHV�DVVRFLDWHG�ZLWK�WHFKQRORJ\�WUDQVIHU��'DYHQSRUW�DQG�3UXVDN�DYHU��
VWHP�IURP�WKH�SUREOHPV�DVVRFLDWHG�ZLWK� WKH� WUDQVIHU�RI�WDFLW�NQRZOHGJH³VRFLDOL]DWLRQ�FDQ�
EH� DQ� H[SHQVLYH� DQG� WLPH�FRQVXPLQJ� SURFHVV�� %RWK� /HRQDUG�%DUWRQ� >��@� DQG� 6YHLE\� >��@�
DGYRFDWH�WKH�LQWLPDWH�LQYROYHPHQW�RI�WKH�UHFHLYLQJ�SDUW\�LQ�WKH�RULJLQDWLRQ�RI�WKH�NQRZOHGJH�
LQ�TXHVWLRQ�DV�D�PHDQV�RI�H[SHGLWLQJ�WKH�SURFHVV��'UXFNHU�>�@�KLJKOLJKWV�WKH�LPSRUWDQFH�RI�D�
KROLVWLF� DSSURDFK�� WUXO\� HIIHFWLYH� WUDQVIHU� RI� NQRZOHGJH� UHTXLUHV� DGHTXDWH� SUHSDUDWLRQ� DQG�
HIIRUW�RQ�WKH�SDUW�RI�WKH�UHFHLYHU��WKH�RSHUDWLQJ�GLYLVLRQV��LQ�RXU�FDVH���DV�ZHOO�DV�WKH�RULJLQD�
WRU��UHVHDUFK�ODE���

&RPPHQWDU\�

7KH�PDLQVWD\�RI�%HUW·V�DSSURDFK�WR�NQRZOHGJH�WUDQVIHU�LV�VLPSOH��HIIHFWLYH�DQG�LQFUHDV�
LQJO\�ZLGHO\�SUDFWLFHG��7R�WUDQVIHU�WKH�NQRZOHGJH�RI�DQ�LQGLYLGXDO�IURP�RQH�GHSDUWPHQW�WR�
DQRWKHU��PHUHO\�WUDQVIHU�WKH�LQGLYLGXDO��I���W�����%\�H[WHQVLRQ��ZKHUH�NQRZOHGJH�LV�PDQLIHVW�
DV�VRFLDO�VWUXFWXUHV�LQ�D�JURXS��WUDQVIHU�WKH�JURXS�DV�D�ZKROH���7KHUH�DUH��RI�FRXUVH��SRWHQWLDO�
KD]DUGV�DVVRFLDWHG�ZLWK�WKLV�DSSURDFK³UHVLVWDQFH�WR�WUDQVIHU�RQ�WKH�SDUW�RI�UHVHDUFKHUV�DQG�
FXOWXUH�FODVKHV�ZLWK�WKH�UHFHLYLQJ�GLYLVLRQ�FRPH�PRVW�GLUHFWO\�WR�PLQG��%HUW�WULHV�WR�PLWLJDWH�
WKHVH�GLIILFXOWLHV�E\��UHVSHFWLYHO\��DOORZLQJ�IRU�WHPSRUDU\�WUDQVIHUV�RU�VHFRQGPHQWV��W���>��@��
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DQG�E\�HQVXULQJ�WKDW�WKH�RSHUDWLQJ�GLYLVLRQ�KDV�DQ�LQWHUHVW�LQ�WKH�UHVHDUFK�SURFHVV�IURP�WKH�
RXWVHW��W����

,QQRYDWLRQ�

,Q� DWWHPSWLQJ� IXOO\� WR�GHSLFW� LQQRYDWLRQ�� WKH� ILUVW�SRLQW� WR�GUDZ�RXW� LV� WKDW� WKH�SUHFLVH�
FKDUDFWHU�RI�´LQQRYDWLRQµ�YDULHV�JUHDWO\�IURP�ILUP�WR�ILUP��GHSHQGLQJ�XSRQ�VWUDWHJLF�VWDQFH�
�LPSOLFLW�RU�H[SOLFLW���2QH�PLJKW�FRQWUDVW��DV�GR�'UXFNHU�>�@�DQG�6KDUPD�>��@��WKH�ULVN�DYHUVH�
GLULJLVWH�DSSURDFK�RI�WKH�VRUW�RI�ILUP�SRUWUD\HG�LQ�>��@�ZLWK�WKH�PXFK�PRUH�IOXLG�DQG�YHQWXUH�
VRPH�HQWHUSULVHV�H[HPSOLILHG�LQ�WKH�VWXG\�RI�%DKUDPL�DQG�(YDQV�>�@��

:KDWHYHU�WKH�GLVSRVLWLRQ�RI�WKH�FRPSDQ\�DV�D�ZKROH��KRZHYHU��D�UHVHDUFK�ODE�VKRXOG�EH�
DFFRUGHG�D�UDWKHU�PRUH�GDULQJ�UHPLW�WKDQ�WKDW�RI�WKH�UHVW�RI�WKH�FRPSDQ\��)RU�DV�6KDUPD�>��@�
H[SODLQV��WRR�FRQVHUYDWLYH�DQ�DSSURDFK�WR�LQQRYDWLRQ�FDQ�EH�GHOHWHULRXV�LQ�WKH�ORQJ�UXQ��DQG�
WKH�OLPLWHG�FRQILQHV�RI�D�UHVHDUFK�ODERUDWRU\�DOORZ�LGHDV�WR�EH�WHVWHG�ZLWKRXW�LPSHULOLQJ�WKH�
ILUP·V�PDLQ�RSHUDWLRQV��)XUWKHU��WKHUH�DUH�D�QXPEHU�RI�UHDVRQV�WKDW�VXJJHVW�WKDW�D�ODE�LV�EHW�
WHU�DEOH�WR�LQQRYDWH��DW�OHDVW�RQ�D�OLPLWHG�VFDOH��WKDQ�DUH�RSHUDWLQJ�GLYLVLRQV��

��� 7KH�YHU\�QHFHVVDU\�SUHRFFXSDWLRQ�RI�DQ�RSHUDWLQJ�GLYLVLRQ�ZLWK�UHYHQXH�JHQ�
HUDWLRQ�FDQ�OHDG�WR�D�UHVLVWDQFH�WR�LQQRYDWLRQ�WKDW�/HRQDUG�%DUWRQ�FKDUDFWHU�
L]HV� DV� ´FRUH� ULJLGLWLHVµ� >��@�� 6KH� QRWHV� WKDW� WKH� YHU\� IDFWRUV� WKDW� OHDG� WR�
FRPPHUFLDO� VXFFHVV� FDQ� RIWHQ� FRQVWLWXWH� FRUH� ULJLGLWLHV³D� WKHPH� WDNHQ� XS�
DJDLQ�LQ�>��@��%HLQJ�VRPHZKDW�UHPRYHG�IURP�UHYHQXH�HDUQLQJ��D�UHVHDUFK�ODE�
PD\�FRPSULVH�D�PRUH�IHFXQG�PHGLXP�IRU�LQQRYDWLRQ��

��� $�KLJK�FRQFHQWUDWLRQ�RI�H[SHUWV�DOORZV�WKH�VWDII�RI�D�UHVHDUFK�ODE��DV�6YHLE\�
RSLQHV�>��@��WR�WUDQVFHQG�DFFHSWHG�SUDFWLFH�LQ�D�JLYHQ�ILHOG��7KH�ODWWHU�LV�RIWHQ�
D�SUHUHTXLVLWH�IRU�LQQRYDWLRQ��

��� 7KH� VPDOO� VL]H�RI� D� UHVHDUFK� ODE�� DV�ZHOO� DV� DSSHDOLQJ� WR� WKH� LQFOLQDWLRQV�RI�
PDQ\�H[SHUWV� >��@��DOORZV� LW� WR�FLUFXPYHQW�WKH�UHWDUGDQW�EXUHDXFUDF\�DVVRFL�
DWHG�ZLWK� ODUJHU�GLYLVLRQV�� DQG�DOORZV� WKH� VRUW�RI� IUHTXHQW�VRFLDO� LQWHUDFWLRQ�
WKDW�DLGV�LQQRYDWLRQ��

,Q�RUGHU�WR�SURPRWH�LQQRYDWLRQ�LQ�D�UHVHDUFK�ODERUDWRU\��PDQDJHPHQW�VKRXOG�WDNH�VWHSV�
WR�IRVWHU�D�PRUH�ULVN�VHHNLQJ�DQG�OHVV�IRUPDO�FXOWXUH�WKDQ�WKDW�RI�WKH�UHVW�RI�WKH�FRPSDQ\��
)XUWKHUPRUH��HQVXULQJ�VRPH�GHJUHH�RI�´FUHDWLYH�IULFWLRQµ�>��@�E\�UHFUXLWLQJ�SHUVRQQHO�ZLWK�
GLYHUVH� EDFNJURXQGV� DQG� YLHZV� �DQG� FDUHIXOO\� GLUHFWLQJ� DQ\� GLVFRUG� LQWR� FUHDWLYH� DFWLYLW\��
XVXDOO\�KHOSV��WRR��

)RU� WKH�UHDVRQV�UHKHDUVHG�DERYH�� LW� LV� LPSRUWDQW� WR�VWUHVV� WKDW�DFFRUGLQJ� WR� WKH�PRGHO��
WKH�IRFXV�RI�D�UHVHDUFK�ODE�LV�WKH�SURGXFWLRQ�RI�NQRZOHGJH�OHDGLQJ�WR�LQQRYDWLRQ��RIWHQ�LQ�FRQ�
FHUW�ZLWK�WKH�UHVW�RI�WKH�FRPSDQ\���UDWKHU�WKDQ�LQQRYDWLYH�SURGXFWV�LQ�WKHPVHOYHV��7KLV�QR�
WLRQ�UHVRQDWHV�ZHOO�ZLWK�WKH�QRWLRQ�RI�´VWUDWHJLF�HQYHORSLQJµ�FRLQHG�LQ�>��@��

&RPPHQWDU\�

%HUW� TXLWH� FOHDUO\� UHFRJQL]HV� WKH�QHFHVVLW\�RI� LQQRYDWLRQ� LQ� D� UHVHDUFK� ODE� �I��� I���� DQG�
WDNHV�VWHSV�WR�HQVXUH�LW�DORQJ�WKH�OLQHV�VXJJHVWHG�LQ�WKH�SUHYLRXV�SDUDJUDSK��W���W���W���W����
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&21&/86,216�

7KLV�SDSHU�KDV�SURSRVHG�D�PRGHO�VXJJHVWLQJ�RQH�SRVVLEOH�GLUHFWLRQ�IRU�UHVHDUFK�LQ�KLJK�
WHFKQRORJ\� FRPSDQLHV��7KH�PRGHO³ZKLFK� FHQWHUV� DURXQG� WKH�RULJLQDWLRQ�� DFTXLVLWLRQ�DQG�
WUDQVIHU� RI� NQRZOHGJH³WULHV� WR� DGGUHVV�PDQ\�RI� WKH� H[LJHQFLHV� WKDW� DUH�SDUWLFXODU� WR�KLJK�
WHFKQRORJ\� LQGXVWU\��:H� KDYH� DOVR� WULHG� WR� GHPRQVWUDWH� KRZ� WKH� DUWLFXODWHG� SUDFWLFH� RI� D��
GLVWLQJXLVKHG�KLJK�WHFK�UHVHDUFK�PDQDJHU�ILWV�LQWR�WKH�PRGHO��DV�LW�LV�HODERUDWHG�ZLWK�UHVSHFW�
WR�FXUUHQW�UHVHDUFK�LQ�NQRZOHGJH�PDQDJHPHQW��

2I�FRXUVH��WKH�VSDFH�RI�WZR�LQWHUYLHZV��DQG�WKDW�RI�D�SDSHU��SHUPLW�RQO\�WKH�PRVW�SHU�
IXQFWRU\�VXPPDU\�RI�D�FDUHHU·V�KDUG�HDUQHG�ZLVGRP��DQG�WKHUH�DUH�ZLWKRXW�GRXEW�LPSRUWDQW�
SULQFLSOHV� LQ� %HUW·V� SUDFWLFH� RI� UHVHDUFK� PDQDJHPHQW� WKDW� KDYH� QRW� EHHQ� YHQWLODWHG� KHUH��
1RQHWKHOHVV��ZH�ZRXOG�REVHUYH�WKDW�LQ�VR�IDU�DV�ZH�KDYH�PDQDJHG�WR�FDSWXUH�VRPH�SDUW�RI�
%HUW·V�DSSURDFK��LW�VXEVWDQWLDWHV�WKH�SURSRVHG�PRGHO�LQ�D�FRQYLQFLQJ�IDVKLRQ��

6KRXOG�WKH�HIILFDF\�RI�WKH�PRGHO�EH�DFFHSWHG��RQH�PLJKW�ZRQGHU�LI�WKHUH�DUH�ZRUWKZKLOH�
SULQFLSOHV� WKDW� RQH� FDQ� H[WUDSRODWH� IURP� LW� WKDW� DGG� WR� WKH� DSKRULVPV� ZH� H[WUDFWHG� IURP�
%HUW·V� FRQYHUVDWLRQV�� ,I� WKHUH� DUH��ZH�FRQMHFWXUH� WKDW� WKH\�FRQFHUQ� WKH� LPSRUWDQFH�RI� URX�
WLQHV�DQG�SURFHGXUHV� �IRUPDO�RU� LQIRUPDO�� WKDW� DLG� WKH�FDSWXUH�DQG�WUDQVPLVVLRQ�RI�NQRZO�
HGJH�� 6XFK� DFWLYLWLHV³WHUPHG�NQRZOHGJH� PDQDJHPHQW� SURFHGXUHV� �.03·V��E\�&RRPEV� DQG�+XOO�
>�@³FDQ�FRQVWLWXWH�DQ�LPSRUWDQW�VRXUFH�RI�FRPSHWLWLYH�DGYDQWDJH��)XUWKHUPRUH��RQFH�VXIIL�
FLHQWO\�HVWDEOLVKHG��.03·V�UHPDLQ�LQ�SODFH�LQ�VSLWH�RI�WXUQRYHU�LQ�SHUVRQQHO��,W·V�TXLWH�SURE�
DEOH� WKDW�%HUW�KDV�SHUIHFWO\�VRXQG�UHDVRQV�IRU�HVFKHZLQJ�DQ�HPSKDVLV�RQ�.03·V³QRW�WKH�
OHDVW�RI�ZKLFK�LV�WKH�DERYH�PHQWLRQHG�DYHUVLRQ�WR�EXUHDXFUDF\�VKDUHG�E\�PDQ\�SURIHVVLRQDOV��
1RQHWKHOHVV�� LQ� WKH� DEVHQFH� RI� VXFK� SURFHGXUHV�� WKH� SRVVLELOLW\� UHPDLQV� WKDW�PDQDJHPHQW�
DQG�VWDII�FKDQJHV�PD\�XQGHUPLQH�WKH�HIIHFWLYHQHVV�RI�D�UHVHDUFK�ODE��

$&.12:/('*(0(176�

2I�FRXUVH��WKLV�ZRUN�ZRXOG�KDYH�EHHQ�HQWLUHO\�LPSRVVLEOH�ZLWKRXW�WKH�NLQG�FRRSHUDWLRQ�
RI� LWV� SULPDU\� IRFXV³%HUW� 6XWKHUODQG�KLPVHOI�� ,·P�YHU\� JUDWHIXO� WR�'U�� 6XWKHUODQG� IRU�KLV�
JHQHURXV�DQG�OXFLG�GLVSHQVDWLRQ�RI�ZLVGRP�FRQFHUQLQJ�UHVHDUFK�PDQDJHPHQW�LQ�KLJK�WHFK���

,·P�DOVR�REOLJHG�WR�'U��+RPD�%DKUDPL�IRU�KHU�WXLWLRQ�DQG�VXSSRUW��DQG�WR�P\�PDQDJHU�
DW�6XQ�/DEV��'U��0DULR�:ROF]NR��

5()(5(1&(6�

>�@� %DKUDPL��+���(YDQV��6���6WUDWHJ\�PDNLQJ�LQ�KLJK�WHFKQRORJ\�ILUPV��7KH�HPSLULFLVW�
PRGH��&DOLIRUQLD�0DQDJHPHQW�5HYLHZ��9RO������1R�����:LQWHU�������

>�@� %DNHU��1��5���3RXQG��:��+���5	'�SURMHFW�VHOHFWLRQ��:KHUH�ZH�VWDQG��,(((�7UDQVDF�
WLRQV�RQ�(QJLQHHULQJ�0DQDJHPHQW��9RO������'HFHPEHU�������
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>�@� %DOGZLQ��&��<���&ODUN��.��%���6XQ�:DUV��&RPSHWLWLRQ�ZLWKLQ�D�0RGXODU�&OXVWHU�������������
7HFKQRORJ\�DQG�2SHUDWLRQV�0DQDJHPHQW�:RUNLQJ�3DSHU�1R����������+DUYDUG�
%XVLQHVV�6FKRRO��&DPEULGJH��0$��������

>�@� &RRPEV��5���+XOO��5���¶.QRZOHGJH�0DQDJHPHQW�3UDFWLFHV·�DQG�3DWK�'HSHQGHQF\�LQ�,QQRYDWLRQ��
&5,&�:RUNLQJ�3DSHU�1R����&HQWUH�IRU�5HVHDUFK�RQ�,QQRYDWLRQ�DQG�&RPSHWLWLRQ��
8QLYHUVLW\�RI�0DQFKHVWHU��-XQH�������

>�@� &RRPEV��5���+XOO��5���3HOWX��0���.QRZOHGJH�0DQDJHPHQW�3UDFWLFHV�IRU�,QQRYDWLRQ��$Q�$XGLW�
7RRO�IRU�,PSURYHPHQW��&5,&�:RUNLQJ�3DSHU�1R����&HQWUH�IRU�5HVHDUFK�RQ�,QQRYDWLRQ�
DQG�&RPSHWLWLRQ��8QLYHUVLW\�RI�0DQFKHVWHU��-XQH�������

>�@� 'DYHQSRUW��7��+���3UXVDN��/���:RUNLQJ�.QRZOHGJH��+RZ�2UJDQL]DWLRQV�0DQDJH�
:KDW�7KH\�.QRZ��+DUYDUG�%XVLQHVV�6FKRRO�3UHVV��%RVWRQ��������

>�@� 'UXFNHU��3��)����.QRZOHGJH�ZRUNHU�SURGXFWLYLW\��7KH�ELJJHVW�FKDOOHQJH��&DOLIRUQLD�
0DQDJHPHQW�5HYLHZ�9RO������1R�����:LQWHU�������SS�����������

>�@� (QJHUPDQ��6��/���0HDVXULQJ�6FLHQFH�DQG�7HFKQRORJ\��6RPH�(FRQRPLF�4XHVWLRQV��XQSXEOLVKHG�
SDSHU�SUHVHQWHG�DW�6RFLDO�6FLHQFH�5HVHDUFK�&RXQFLO
V�5HYLHZ�6\PSRVLXP�RQ�6FLHQFH�
,QGLFDWRUV��0D\�����������

>�@� )RVV��1��-���&DSDELOLWLHV�DQG�WKH�7KHRU\�RI�WKH�)LUP��'58,'�:RUNLQJ�3DSHU�1R��������
'DQLVK�5HVHDUFK�8QLW�IRU�,QGXVWULDO�'\QDPLFV��&RSHQKDJHQ�%XVLQHVV�6FKRRO��-XQH�
������

>��@� )XVIHOG��+��,���/DQJORLV��5��1����HG�����8QGHUVWDQGLQJ�5	'�3URGXFWLYLW\��3HUJDPRQ�3UHVV��
1HZ�<RUN����������

>��@� +DQVHQ��0���1RKULD��1���7LHUQH\��7���:KDW·V�\RXU�VWUDWHJ\�IRU�PDQDJLQJ�NQRZOHGJH"�
+DUYDUG�%XVLQHVV�5HYLHZ��0DUFK�$SULO��������SS�������������

>��@� +HVV��6��:���$�G\QDPLF�SURJUDPPLQJ�DSSURDFK�WR�5	'�EXGJHWLQJ�DQG�SURMHFW�VHOHF�
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ULF�RI�6FLHQFH��7KH�$GYHQW�RI�6FLHQFH�,QGLFDWRUV��6RFLDO�6FLHQFH�5HVHDUFK�&RXQFLO��1HZ�
<RUN��������
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>��@� 6YHLE\��.��(���7KH�1HZ�2UJDQL]DWLRQDO�:HDOWK��0DQDJLQJ�DQG�0HDVXULQJ�.QRZOHGJH�%DVHG�
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