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�����:9-,1%5(�6XPPHU�5HVHDUFK�6\PSRVLXP� 

.HQQHWK�6��5DPRV��
0'�� 3K'� �� LV� D�
3URIHVVRU� RI� 0HGL�
FLQH� DQG� $ONHN�
&KDLU� RI� 0HGLFDO�
*HQHWLFV�� 7H[DV�
$	0� 8QLYHUVLW\�
&ROOHJH� RI� 0HGL�
FLQH�� ([HFXWLYH� 'L�
UHFWRU�� ,QVWLWXWH� RI�
%LRVFLHQFHV� DQG�
7HFKQRORJ\��$VVRFL�
DWH� 9LFH� 3UHVLGHQW�
IRU� 5HVHDUFK�� 7H[DV�
$	0� 8QLYHUVLW\�

+HDOWK� 6FLHQFH� &HQWHU�� $VVLVWDQW� 9LFH�
&KDQFHOORU� IRU� +HDOWK� 6HUYLFHV�� 7H[DV�
$	0�8QLYHUVLW\�6\VWHP� 
 'U��5DPRV�LV�DQ�DFFRPSOLVKHG�SK\�
VLFLDQ-VFLHQWLVW� DQG� WUDQVIRUPDWLRQDO� OHDG�
HU��ZLWK�GHVLJQDWLRQV�LQ�WKH�SUHVWLJLRXV�1D�
WLRQDO� $FDGHP\� RI� 6FLHQFHV� DQG� 1DWLRQDO�
$FDGHP\� RI� 0HGLFLQH�� +H� LV� UHFRJQL]HG�
WKURXJKRXW�WKH�ZRUOG�IRU�KLV�VFLHQWLILF�FRQ- 
 
 

WULEXWLRQV� LQ� WKH� DUHDV� RI� JHQRPLFV�� SUHFL�
VLRQ�PHGLFLQH�DQG�WR[LFRORJ\�� 
 'U�� 5DPRV¶� UHVHDUFK� LQWHJUDWHV� GL�
YHUVH� DSSURDFKHV� WR� HOXFLGDWH� JHQHWLF� DQG�
JHQRPLF� PHFKDQLVPV� RI� KXPDQ� GLVHDVH��
+LV�ZRUN�IRFXVHV�RQ�WKH�VWXG\�RI�UHSHWLWLYH�
VHTXHQFHV�DQG�WKHLU�UROH�LQ�KXPDQ�GLVHDVH��
7KLV�ZRUN�EXLOGV�RQ�VHPLQDO�GLVFRYHULHV�E\�
KLV� UHVHDUFK� JURXS� WKDW� GHILQHG� HSLJHQHWLF�
PHFKDQLVPV� RI� UHWURWUDQVSRVRQ� UHDFWLYD�
WLRQ� E\� ELRORJLFDO�� FKHPLFDO� DQG� SK\VLFDO�
FDUFLQRJHQV�� 7KHVH� HDUO\� GLVFRYHULHV�
RSHQHG� WKH� GRRU� IRU� JURXQGEUHDNLQJ� UH�
VHDUFK� RQ� /,1(-�� UHWURHOHPHQWV� DQG� WKHLU�
UROH�DV�MXPSLQJ�JHQHV��FKURPDWLQ�UHPRGHO�
LQJ� DJHQWV� DQG� UHJXODWRUV� RI� '1$� UHSDLU��
+LV�JURXS�ZDV�DPRQJ�WKH�ILUVW�WR�HVWDEOLVK�
WKH�FHQWUDO�UROH�IRU�UHWLQREODVWRPD�SURWHLQV�
DV�PDVWHU�UHJXODWRUV�RI�HSLJHQHWLF�VLOHQFLQJ�
DQG� ODWHU� WR� FKDUDFWHUL]H� QRYHO� WDUJHWV� IRU�
UHJXODWRU\�FRQWURO�RI�FHOOV�GXULQJ�GHYHORS�
PHQW� DQG� GLIIHUHQWLDWLRQ� DQG� PDOLJQDQW�
SURJUHVVLRQ��+H�LV�FXUUHQWO\�H[DPLQLQJ�WKH�
XWLOLW\� RI� FLUFXODWLQJ� /,1(-�� P51$� DQG�
SURWHLQ� DV� SURJQRVWLF� DQG� GLDJQRVWLF� EL�
RPDUNHUV�RI�OXQJ�GLVHDVH��ZKLFK�LQ�FRPEL�
QDWLRQ�ZLWK�LPDJLQJ�PD\�LPSURYH�WKH�SUH�
FLVLRQ� RI� HDUO\� GHWHFWLRQ�� 7KLV� NQRZOHGJH�
LV�EHLQJ�XVHG�WR�GHYHORS�WDUJHWHG�WKHUDSLHV�
WR� SUHYHQW� PDOLJQDQW� SURJUHVVLRQ� RI� YDUL�
RXV�FDQFHU�W\SHV�� 
 :LWK�IRUPDO�WUDLQLQJ�LQ�SKDUPDFHX�
WLFDO� VFLHQFHV�� FKHPLVWU\�� ELRFKHPLVWU\��
SKDUPDFRORJ\��DQG�PHGLFLQH��'U��5DPRV�LV�
KHOSLQJ� WR�VWHHU� WKH�FKDQJLQJ� ODQGVFDSH�RI�
PHGLFLQH�� ELRWHFKQRORJ\� DQG� KHDOWKFDUH��
+H� KDV� SXEOLVKHG� RYHU� ���� SHHU-UHYLHZHG�
PDQXVFULSWV� DQG� DEVWUDFWV� LQ� KLJK� LPSDFW�
MRXUQDOV� VXFK� DV� %ORRG�� &DQFHU� 5HVHDUFK��
&LUFXODWLRQ� 5HVHDUFK�� 1DWXUH�� *HQRPLF�
0HGLFLQH�� 0ROHFXODU� 2QFRORJ\�� 1XFOHLF�
$FLGV�5HVHDUFK��2QFRJHQH�DQG�31$6�� 

6\PSRVLXP�.H\QRWH�6SHDNHU � 

3ULQFLSDO�,QYHVWLJDWRU�µV�0HVVDJH � 

)68�5HFHLYHV�:9-,1%5(�*UDQW � 

�����6XPPHU��5HVHDUFK�6\PSRVLXP � 

�����6XPPHU�,QWHUQV�DQG�)HOORZ �-� 

5RVROHQ�3UHVHQWHG�LQ�2UODQGR � 

6XPPHU�6WXGHQWV�LQ�WKH�/DEV �-� 
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3DJH�� 

 $V� ,� DP�ZULW�
LQJ� WKLV� PHVVDJH��
�����LV�FRPLQJ�WR�DQ�
HQG� DQG� LW� LV� VQRZ�
LQJ��7RQLJKW�RXU�DUHD�
LV� JHWWLQJ� UHFRUG� ORZ�
WHPSHUDWXUHV�IRU�PLG-
1RYHPEHU� DQG�
WKRXJKWV� RI� 7KDQNV�

JLYLQJ� DQG� KROLGD\� VHDVRQ� DUH� RQ�
HYHU\RQH¶V�PLQG��$W� 7KDQNVJLYLQJ��
,� DOZD\V� UHIOHFW� RQ� DOO� WKH� PDQ\�
WKLQJV� IRU�ZKLFK� ,� DP� WKDQNIXO� DQG�
WKLQN� DERXW� WKH� \HDU� WR� FRPH�� 7KLV�
\HDU� LQ� :9-,1%5(� KDV� EHHQ� D�
JRRG�RQH��DV�,�WKLQN�\RX�ZLOO�DJUHH��
/HW¶V� WDNH� D� ORRN� DW� VRPH� RI� WKH�
JRRG�WKLQJV�WKDW�KDYH�KDSSHQHG� 
 3HUKDSV� WRSSLQJ� WKH� OLVW� RI�
JRRG� WKLQJV� LV� :9-,1%5(� EHLQJ�
UHQHZHG�IRU�DQRWKHU�ILYH-\HDU�F\FOH��
<���–<����$OWKRXJK�ZH� VXEPLWWHG�
RXU�FRPSHWLWLYH�UHQHZDO�DSSOLFDWLRQ�
DQG�ZHUH�UHYLHZHG�LQ�������1,*06�
&RXQFLO� GLG� QRW�PHHW� XQWLO� -DQXDU\�
���RI�WKLV�\HDU�WR�PDNH�IXQGLQJ�GH�
FLVLRQV��2XU�UHQHZDO�DSSOLFDWLRQ�KDG�
DQ�RXWVWDQGLQJ�LPSDFW�VFRUH�DQG�ZH�
ZHUH� DZDUGHG� ILYH� PRUH� \HDUV� RI�
VXSSRUW�� %HFDXVH� RI� VRPH� DGPLQLV�
WUDWLYH�GHOD\V��<���GLG�QRW�VWDUW�XQ�
WLO�6HSWHPEHU����������DQG�ZLOO�HQG�
-XO\�����������7KH�UHPDLQGHU�RI�WKH�
\HDUO\� IXQGLQJ� F\FOHV� ZLOO� VWDUW� RQ�
$XJXVW���DQG�HQG�RQ�-XO\����RI�WKH�
QH[W�\HDU��ZLWK�WKH�ILQDO�GD\�RI� WKLV�
IRXUWK� F\FOH� RI� IXQGLQJ� WR� HQG� RQ�
-XO\�����������:H�DOVR� UHFHLYHG�DQ�
DGPLQLVWUDWLYH� VXSSOHPHQW� IURP�
1,+�WR�IXQG�D�MRLQW�SURMHFW�EHWZHHQ�
DQ� ,1%5(� LQYHVWLJDWRU� �'U�� <�&��
&KHQ��$OGHUVRQ�%URDGGXV�8QLYHUVL�
W\�� DQG� DQ� ,'H$-&75� LQYHVWLJDWRU�
�'U�� ,YDQ�0DUWLQH]��:98��WR�VWXG\�
WKH� UROH� RI� ORQJ� QRQ-FRGLQJ� 51$V�
DQG� PLFUR51$V� LQ� WKH� DQWLFDQFHU�
HIIHFWV�RI�D�QDWXUDO�SURGXFW�LQ�RYDUL�
DQ� FDQFHU�� 6SHDNLQJ� RI� IXQGLQJ�� LW�
ZDV�JUHDW�QHZV�WKDW�'U��-RVHSK�+RU�
]HPSD�� :HVW� /LEHUW\� 8QLYHUVLW\��
UHFHLYHG�DQ�1,+�5���DZDUG�IRU�KLV�
UHVHDUFK�RQ�)UDQFLVHOOD�WXODUHQVLV�� 

 ,� DP� DOZD\V� H[FLWHG� DERXW�
RXU� VXPPHU� UHVHDUFK� SURJUDP� DQG�
WKH� 6XPPHU� 5HVHDUFK� 6\PSRVLXP��
7KLV�\HDU��ZH�KDG����XQGHUJUDGXDWH�
VWXGHQWV� IURP� ��� RI� WKH� ��� SDUWQHU�
LQVWLWXWLRQV� FRQGXFWLQJ� UHVHDUFK� DW�
0DUVKDOO� 8QLYHUVLW\� DQG�:HVW� 9LU�
JLQLD�8QLYHUVLW\� :H�DJDLQ�KDG�
IRXU� VWXGHQWV� IURP� WKH� 65,06�PL�
QRULW\� XQGHUJUDGXDWH� UHVHDUFK� SUR�
JUDP� DQG� ILYH� VWXGHQWV� IURP� WKH�
$PHULFDQ�+HDUW�$VVRFLDWLRQ� XQGHU�
JUDGXDWH� SURJUDP� DW� 0DUVKDOO� 8QL�
YHUVLW\� SDUWLFLSDWH� LQ� PDQ\� RI� WKH�
:9-,1%5(� DFWLYLWLHV�� LQFOXGLQJ�
SUHVHQWLQJ�WKHLU�ZRUN�DW�WKH�VXPPHU�
V\PSRVLXP�� � ,Q� DGGLWLRQ�� RQH� SDUW�
QHU� LQVWLWXWLRQ� IDFXOW\� IHOORZ� DQG�
ILYH�+HDOWK�6FLHQFHV�DQG�7HFKQROR�
J\� $FDGHP\� �+67$�� KLJK� VFKRRO�
VFLHQFH�WHDFKHUV�FRQGXFWHG�UHVHDUFK�
DV�SDUW�RI� WKH� VXPPHU�SURJUDP� WKLV�
\HDU�� 'U�� 3LQJ� /X�� %OXHILHOG� 6WDWH�
&ROOHJH�� ZRUNHG� ZLWK� 'U�� 0LFKDHO�
1RUWRQ� DW�0DUVKDOO�8QLYHUVLW\��7KH�
+67$�KLJK�VFKRRO� WHDFKHUV�ZRUNHG�
LQ� :9-,1%5(� IXQGHG� ODERUDWRULHV�
DW� 0DUVKDOO� 8QLYHUVLW\�� :HVW� 9LU�
JLQLD� 8QLYHUVLW\� DQG� :HVW� /LEHUW\�
8QLYHUVLW\��7KH�VXPPHU�V\PSRVLXP�
ZDV� KHOG� DW�0DUVKDOO�8QLYHUVLW\� RQ�
-XO\����������ZLWK�ILYH�RUDO�DQG����
SRVWHU� UHVHDUFK� SUHVHQWDWLRQV� EHLQJ�
PDGH��7KH�NH\QRWH�VSHDNHU�ZDV�'U��
.HQQHWK� 5DPRV�� ZKR� LV� $VVLVWDQW�
9LFH� &KDQFHOORU� IRU� +HDOWK� 6HU�
YLFHV��7H[DV�$	�0�8QLYHUVLW\�6\V�
WHP�DQG�3URIHVVRU� DQG�$ONHN�&KDLU�
RI� 0HGLFDO� *HQHWLFV� DW� WKH� 7H[DV�
$	0�&ROOHJH�RI�0HGLFLQH��'U��5D�
PRV�JDYH�DQ�LQVSLULQJ�WDON�DERXW�KLV�
FDUHHU�SDWKZD\�DQG�KRZ� WR�DFKLHYH�
\RXU� JRDOV� LQ� OLIH�� 2YHUDOO�� D� JUHDW�
GD\� ZLWK� ORWV� RI� QHZ� NQRZOHGJH�
JDLQHG��IRRG�DQG�IXQ� 
 /RRNLQJ� DKHDG� WR� 3KDVH� ,9�
RI�:9-,1%5(�� WKHUH� DUH� D�QXPEHU�
RI� FKDQJHV� DQG� QHZ� RSSRUWXQLWLHV�
IRU�QHWZRUN�PHPEHUV��)LUVW��SDUWQHU�
LQVWLWXWLRQ�IDFXOW\�FDQ�QRZ�DSSO\�WR�
WKH� )DFXOW\� 5HVHDUFK� 'HYHORSPHQW�
SURJUDP�IRU�IXQGV�WR�KHOS�ZLWK�SXE�

OLVKLQJ� FRVWV� RI� QR� PRUH� WKDQ� RQH�
SXEOLFDWLRQ� SHU� \HDU��:H� KDYH� DOVR�
VWDUWHG� D� QHZ� &DQFHU� %LRORJ\� 5H�
VHDUFK�3LORW�*UDQW�SURJUDP�WKDW�HQ�
FRXUDJHV�LQYHVWLJDWRUV� WR�XWLOL]H�KX�
PDQ� WLVVXHV� IURP� WLVVXH� EDQNV� DW�
0DUVKDOO�DQG�:HVW�9LUJLQLD�8QLYHU�
VLWLHV��:LWK�WKH�H[FHSWLRQ�RI�WKH�0D�
MRU�38,�5HVHDUFK�$ZDUGV��DOO�GHYHO�
RSPHQWDO� SLORW� SURMHFW� DZDUGV� ZLOO�
EH� IRU� WZR� \HDUV� UDWKHU� WKDQ� RQH�
\HDU� VWDUWLQJ� LQ�<����$GGLFWLRQ�KDV�
EHHQ�DGGHG�DV�DQ�DUHD�RI�HPSKDVLV��
DORQJ� ZLWK� RWKHU� FKURQLF� GLVHDVHV��
DQG�JUDQW�DSSOLFDWLRQV�UHODWHG�WR�DG�
GLFWLRQ� UHVHDUFK� DUH� HQFRXUDJHG��
7KH� %LRLQIRUPDWLFV� &RUH� ZLOO� DOVR�
EH� KROGLQJ� WKH� ILUVW� %LRLQIRUPDWLFV�
6XPPHU�%RRWFDPS� IRU�XQGHUJUDGX�
DWH�DQG�JUDGXDWH�VWXGHQWV�GXULQJ�WKH�
VXPPHU�RI�<����7KH�ERRWFDPS�ZLOO�
FRLQFLGH� ZLWK� RXU� UHJXODU� VXPPHU�
SURJUDP�ZLWK� SDUWLFLSDQWV� DOVR� SDU�
WLFLSDWLQJ� LQ� WKH� 6XPPHU� 5HVHDUFK�
6\PSRVLXP��6R�� ORWV�RI�QHZ�DFWLYL�
WLHV�IRU�:9-,1%5(� 

,�ZRXOG�EH�UHPLVV�LI�,�GLGQ¶W�
UHPLQG� HYHU\RQH� DJDLQ� WKDW� ZKHQ�
\RX� SXEOLVK� UHVHDUFK� RU� PDNH� D�
SUHVHQWDWLRQ� EDVHG� RQ� :9-,1%5(�
VXSSRUWHG� UHVHDUFK� RU� HTXLSPHQW�
SXUFKDVHG� ZLWK� :9-,1%5(� IXQGV��
SOHDVH� DFNQRZOHGJH� VXSSRUW� IURP�
1,+� JUDQW� 3��*0������� DZDUGHG�
WR� :HVW� 9LUJLQLD� ,1%5(�� 7KHVH�
DFNQRZOHGJHPHQWV� RI� :9-,1%5(�
VXSSRUW�DUH�FULWLFDO� IRU�RXU�HIIRUW� WR�
GHPRQVWUDWH� SURGXFWLYLW\� LQ� :9-
,1%5(� DQG� KHOS� JHW� :9-,1%5(�
UHQHZHG�� ,I� \RX�KDYH�DQ\�TXHVWLRQV�
DERXW� KRZ� WR� ZRUG� WKH� DFNQRZO�
HGJHPHQW�� SOHDVH� GRQ¶W� KHVLWDWH� WR�
FRQWDFW�PH��$OVR��LI�\RX�UHFHLYH�DQ\�
KRQRUV�� SOHDVH� OHW� XV� NQRZ�� :H�
ZDQW�WR�OHW�1,+�NQRZ�WKDW�PHPEHUV�
RI� WKH�:9-,1%5(�QHWZRUN�DUH�EH�
LQJ� UHFRJQL]HG� IRU� ZKDW� WKH\� DUH�
DFFRPSOLVKLQJ� 

+DSS\� +ROLGD\V� DQG� PD\�
�����EH�\RXU�EHVW�\HDU�\HW� 

 
 

0HVVDJH�IURP�WKH�:9-,1%5(�3ULQFLSDO�,QYHVWLJDWRU 
-��*DU\�2��5DQNLQ��3K�'���- 



)DLUPRQW�6WDWH�8QLYHUVLW\�'HSDUWPHQW�RI�1DWXUDO�6FLHQFHV� 
UHFHLYHV�:9-,1%5(�JUDQW�IRU�QHZ�WHFKQRORJ\ 

 )DLUPRQW�6WDWH�8QLYHUVLW\¶V�'HSDUWPHQW�RI�
1DWXUDO�6FLHQFHV�UHFHLYHG�D���������JUDQW�IURP�WKH�
:HVW�9LUJLQLD�,'H$�1HWZRUN�RI�%LRPHGLFDO�5HVHDUFK�
([FHOOHQFH��:9-,1%5(��ZLWK�D���������PDWFK�IURP�
WKH�8QLYHUVLW\�IRU�D�JHQHWLF�DQDO\]HU� 

 �7KH�1DWXUDO�6FLHQFHV�GHSDUWPHQW�ZDQWV�WR�
H[SDQG�WKH�WHFKQRORJ\�DYDLODEOH�WR�VWXGHQWV�DQG�WR�
HQKDQFH�XQGHUJUDGXDWH�UHVHDUFK�H[SHULHQFHV�LQ�DQG�
RXW�RI�WKH�FODVVURRP�´�'U��0DUN�)ORRG�VDLG��³7KLV�JH�
QHWLF�DQDO\]HU�DOORZV�RXU�VWXGHQWV�WKH�DELOLW\�WR�VHSD�
UDWH�DPSOLILHG�SLHFHV�RI�'1$�XVLQJ�FDSLOODU\�HOHFWUR�
SKRUHVLV�´  

 ,Q�)RUHQVLF�6FLHQFH��WKLV�VSHFLILF�PRGHUQ�LQ�
VWUXPHQW�LV�KHOSLQJ�WR�LGHQWLI\�DQ�XQNQRZQ�'1$�VDP�
SOH�DQG�FRPSDUH�LW�WR�NQRZQ�SHRSOH��KH�VDLG��,W�ZLOO�
DOORZ�VWXGHQWV�WR�GR�'1$�VHTXHQFLQJ��D�WHFKQLTXH�
WKDW�FDQ�EH�DSSOLHG�DFURVV�PXOWLSOH�EUDQFKHV�RI�VFL�
HQFH�  

 �*HQRW\SLQJ�LV�XVHG�WR�FRQYLFW�RU�H[RQHUDWH�
SHRSOH�E\�DOORZLQJ�IRUHQVLF�VFLHQWLVWV�WR�GHWHUPLQH����
LI�D�SHUVRQ�OHIW�EHKLQG�'1$�DW�WKH�VFHQH�RI�D�FULPH�´�
)ORRG�VDLG���2XU�VFLHQFH�VWXGHQWV�ZLOO�EH�DEOH�WR�XVH�
WKLV�HTXLSPHQW�LQ�FODVVHV�OLNH�)RUHQVLF�%LRORJ\�DQG�
*HQHWLFV�DV�ZHOO�DV�IRU�XQGHUJUDGXDWH�UHVHDUFK�SUR�
MHFWV��:H�EHOLHYH�WKDW�KDYLQJ�WKLV�LQVWUXPHQW�ZLOO� 

DOORZ�RXU�VWXGHQWV�WR�GHYHORS�LPSRUWDQW�ELRWHFKQRORJ\�
VNLOOV�WKDW�HPSOR\HUV�ZDQW�´ 

 )ORRG�QRWHG�WKDW�WKH�1DWXUDO�6FLHQFH�'HSDUW�
PHQW�UHFRJQL]HV�WKH�FKDOOHQJH�WR�SURPRWH�VFLHQFH�DQG�
WR�WUDLQ�VWXGHQWV�LQ�WKHLU�SXUVXLW�RI�VFLHQFH-EDVHG�FD�
UHHUV�LQ�:HVW�9LUJLQLD�  

 ³:H�SURSRVH�WR�HQJDJH�DQG�WUDLQ�
LQWHUHVWHG�DQG�DFDGHPLFDOO\�WDOHQWHG�VWX�
GHQWV�LQ�XQGHUJUDGXDWH�UHVHDUFK�VWDUWLQJ�
WKHLU�VHFRQG�VHPHVWHU�RI�FROOHJH�DQG�
WKURXJKRXW�DOO�RI�WKHLU�UHPDLQLQJ�ODERUDWRU\�
H[SHULHQFHV�´�KH�VDLG��³7KH�PDMRULW\�RI�RXU�
PDMRUV�SODQ�RQ�DWWHQGLQJ�SURIHVVLRQDO�
VFKRRO�ZLWK�PDQ\�UHPDLQLQJ�LQ�WKH�VWDWH�XS�
RQ�JUDGXDWLRQ�´  

 6WXGHQWV� ZLOO� FRQGXFW� UHVHDUFK� DQG�
SUHVHQW� DW� VWDWHZLGH�� UHJLRQDO�� RU� QDWLRQDO�
VFLHQWLILF� PHHWLQJV�� )ORRG� VDLG� WKH� JHQHWLF�
DQDO\]HU�ZLOO� DOORZ� IDFXOW\� WR� IRFXV� RQ� WKH�
VFLHQFH� EHKLQG� '1$� DQDO\VLV� LQVWHDG� RI�
VLPSO\� GLVFXVVLQJ� WKH� DSSOLFDWLRQ� RI� WKH�
WHFKQRORJ\� 

3DJH�� 



3DJH�� 

8QGHUJUDGXDWH�FROOHJH�VWX�
GHQWV��WKH�PDMRULW\�IURP�:HVW�9LU�
JLQLD��VKRZFDVHG�WKHLU�VXPPHU�UH�
VHDUFK�SURMHFWV�RQ�-XO\���WK�DV�SDUW�
RI�WKH���WK�$QQXDO�:HVW�9LUJLQLD�
,'H$�1HWZRUN�IRU�%LRPHGLFDO�5H�
VHDUFK��:9-,1%5(��6XPPHU�5H�
VHDUFK�6\PSRVLXP��'XULQJ�WKH������
6XPPHU�3URJUDP��:9-,1%5(�VXS�
SRUWHG�WZHQW\-WZR�XQGHUJUDGXDWH�
LQWHUQV��RQH�IDFXOW\�IHOORZ��DQG�ILYH�
KLJK�VFKRRO�VFLHQFH�WHDFKHUV�IURP�
WKH�:HVW�9LUJLQLD�+67$�SURJUDP��
7KLUWHHQ�LQWHUQV�FDUULHG�RXW�WKHLU�UH�
VHDUFK�DW�:HVW�9LUJLQLD�8QLYHUVLW\��
1LQH�LQWHUQV�DQG�RQH�IDFXOW\�IHOORZ�
FRQGXFWHG�WKHLU�UHVHDUFK�DW�0DUVKDOO�
8QLYHUVLW\��7KH�KLJK�VFKRRO�VFLHQFH�
WHDFKHUV�FRQGXFWHG�WKHLU�UHVHDUFK�DW�
:HVW�/LEHUW\�8QLYHUVLW\��:HVW�9LU�
JLQLD�8QLYHUVLW\��DQG�0DUVKDOO�8QL�
YHUVLW\��7KH�UHVHDUFK�SURMHFWV�SUH�
VHQWHG�DW�WKH�V\PSRVLXP�ZHUH�FRQ�
GXFWHG�XQGHU�WKH�GLUHFWLRQ�RI�IDFXOW\�
PHQWRUV�GXULQJ�DQ�LQWHQVLYH��-ZHHN�
SHULRG��7KH�SURMHFWV�LQFOXGHG�VWXGLHV�
RQ�WKH�HIIHFW�RI�ELQJH�GULQNLQJ�LQ�
DGROHVFHQW�EUDLQ�IXQFWLRQ��WKH�HIIHFWV�
RI�QXWULWLRQ�RQ�UHSURGXFWLRQ��$O]KHL�
PHU¶V�GLVHDVH��DQG�WKH�SDWKRSK\VLRO�
RJ\�DQG�WUHDWPHQW�RI�LQIHFWLRXV�GLV�
HDVHV�DPRQJ�RWKHUV��:9-,1%5(��
ZKLFK�LV�GHVLJQHG�WR�VXSSRUW�ELR�
PHGLFDO�UHVHDUFK�LQ�WKH�VWDWH��LV�
IXQGHG�E\�D�JUDQW�IURP�WKH�1DWLRQDO�
,QVWLWXWHV�RI�+HDOWK��1,+��WR�0DU�
VKDOO�8QLYHUVLW\��LQ�FRRSHUDWLRQ�ZLWK�
:HVW�9LUJLQLD�8QLYHUVLW\�DQG�IRXU�
WHHQ�RWKHU�FROOHJHV�DQG�XQLYHUVLWLHV�

LQ�WKH�VWDWH��7KH�VXPPHU�SURJUDP�
DOORZV�VWXGHQWV�HQUROOHG�LQ�WKH�3UL�
PDULO\�8QGHUJUDGXDWH�,QVWLWXWLRQV�
�38,V��LQ�WKH�:9-,1%5(�QHWZRUN�
UHVHDUFK�RSSRUWXQLWLHV�LQ�ODEV�DW�ERWK�
0DUVKDOO�8QLYHUVLW\�DQG�:HVW�9LU�
JLQLD�8QLYHUVLW\��,Q�DGGLWLRQ�WR�WKH�
IRUPDO�UHVHDUFK�WUDLQLQJ�WKH\�UH�
FHLYH��VWXGHQWV�DWWHQG�ZRUNVKRSV�
DQG�VHPLQDUV�DLPHG�DW�KHOSLQJ�WKHP�
XQGHUVWDQG�WKH�UHVHDUFK�SURFHVV�DQG�
JUDGXDWH�HGXFDWLRQ��7KH�PRUQLQJ�
VHVVLRQ�RI�WKH�V\PSRVLXP�EHJDQ�
ZLWK�RUDO�SUHVHQWDWLRQV�E\��%ULDQ�

0F1HHO��+LJK�6FKRRO�
6FLHQFH�7HDFKHU�DW�&D�
EHOO�0LGODQG�+LJK�
6FKRRO�LQ�2QD��:9��
:9,1%5(�+67$�6XP�
PHU�5HVHDUFK�)HOORZ�
&DOHE�'XQFDQ�
�8QLYHUVLW\�RI�&KDUOHV�
WRQ���%ULWWDQL�*UHHQH�
�:HVW�9LUJLQLD�:HVOH\DQ�
&ROOHJH���5KLDQQRQ�0D�
FRP��:HVW�/LEHUW\�8QL�
YHUVLW\���(PLO\�5DLQH\�
�$OGHUVRQ�%URDGGXV�8QL�
YHUVLW\���6XPPHU�5H�
VHDUFK�3URJUDP�,QWHUQV��
7KH�IHDWXUHG�VSHDNHU�IRU�
WKLV�\HDU
V�VXPPHU�UH�

VHDUFK�V\PSRVLXP�ZDV�.HQQHWK�6��
5DPRV��0'��3K'��3URIHVVRU�RI�
0HGLFLQH�DQG�$ONHN�&KDLU�RI�0HGL�
FDO�*HQHWLFV��7H[DV�$	0�8QLYHUVL�
W\�&ROOHJH�RI�0HGLFLQH��([HFXWLYH�
'LUHFWRU��,QVWLWXWH�RI�%LRVFLHQFHV�
DQG�7HFKQRORJ\��$VVRFLDWH�9LFH�
3UHVLGHQW�IRU�5HVHDUFK��7H[DV�$	0�
8QLYHUVLW\�+HDOWK�6FLHQFH�&HQWHU��
$VVLVWDQW�9LFH�&KDQFHOORU�IRU�+HDOWK�
6HUYLFHV��7H[DV�$	0�8QLYHUVLW\�
6\VWHP��+LV�SUHVHQWDWLRQ�ZDV�HQWL�
WOHG��³$�6WRU\�RI�/,1(V��'LVFRYHU\�
DQG�6HOI-5HDOL]DWLRQ´��'U��5DPRV¶�
WDON�ZDV�KLJKO\�LQVSLUDWLRQDO��HQWHU�
WDLQLQJ��DQG�YHU\�ZHOO�UHFHLYHG�E\�
HYHU\ERG\�LQ�DWWHQGDQFH��)ROORZLQJ�
D�OXQFKHRQ��WKH�V\PSRVLXP�FRQWLQ�
XHG�ZLWK�SRVWHU�SUHVHQWDWLRQV�E\�VWX�
GHQWV�DQG�IDFXOW\��7KHUH�ZHUH�D�WRWDO�
RI����SRVWHUV��3DUWLFLSDQWV�SUHVHQW�
LQJ�SRVWHUV�LQFOXGHG�VXPPHU�XQGHU�
JUDGXDWH�LQWHUQV�DQG�IDFXOW\�IHOORZV�
IURP�WKH�38,¶V�ZKR�FRQGXFWHG�UH�
VHDUFK�DW�:HVW�9LUJLQLD�8QLYHUVLW\�
DQG�0DUVKDOO�8QLYHUVLW\�GXULQJ�WKH�
�-ZHHN�VXPPHU�UHVHDUFK�SURJUDP��
DQG�VWXGHQWV�DQG�IDFXOW\�FRQGXFWLQJ�
UHVHDUFK�DW�WKHLU�KRPH�LQVWLWXWLRQV��
7KH�KLJK�VFKRRO�VFLHQFH�WHDFKHUV�
VXSSRUWHG�E\�WKH�:9-,1%5(�
+67$�LQLWLDWLYH�DOVR�SUHVHQWHG�SRVW�
HUV�� 

�����:9-,1%5(�6XPPHU�5HVHDUFK�6\PSRVLXP 



3DJH�� 
:9-,1%5(�,QWHUQV�DW�0DUVKDOO�8QLYHUVLW\ 

�3LFWXUHG�/HIW�WR�5LJKW��)URQW�5RZ��&KHUH�'DYLV��*OHQYLOOH�6WDWH�&ROOHJH���-HVVLFD�$GDPV-'XIILHOG�
�)DLUPRQW�6WDWH�8QLYHUVLW\���.DVVH\�:DJQHU��:HVW�9LUJLQLD�:HVOH\DQ�&ROOHJH��DQG�+HDWKHU�&RQQHU\�
�8QLYHUVLW\�RI�&KDUOHVWRQ���%DFN�5RZ���0DWWKHZ�&KDSPDQ��'DYLV�	�(ONLQV�&ROOHJH���%ULWWDQL�*UHHQ�
�:HVW�9LUJLQLD�:HVOH\DQ�&ROOHJH���.DWLH�3UHHFH��8QLYHUVLW\�RI�&KDUOHVWRQ���&DOHE�'XQFDQ��8QLYHUVLW\�
RI�&KDUOHVWRQ��DQG�5HEHFFD�/HH��%HWKDQ\�&ROOHJH��� 

�3LFWXUHG�/HIW�WR�5LJKW��)LUVW�URZ���.HOVH\�0DWXVLF��8QLYHUVLW\�RI�&KDUOHVWRQ���5KLDQQRQ�0DFRP��:HVW�/LEHU�
W\�8QLYHUVLW\���-HVVLFD�-RKQVRQ��)DLUPRQW�6WDWH�8QLYHUVLW\���-XOLD�,YH\��6KHSKHUG�8QLYHUVLW\���0HJDQ�+DOOHU�
�)DLUPRQW�6WDWH�8QLYHUVLW\��6HFRQG�5RZ���(PLO\�5DLQH\��$OGHUVRQ�%URDGGXV�8QLYHUVLW\���/LQGVH\�/D1HYH�
�)DLUPRQW�6WDWH�8QLYHUVLW\���-XOLD�+DUPDQ��)DLUPRQW�6WDWH�8QLYHUVLW\���<XPL�7]H��&RQFRUG�8QLYHUVLW\��DQG�
.D\OD�5DWFOLII��$OGHUVRQ�%URDGGXV�8QLYHUVLW\����7KLUG�5RZ���+HDWKHU�.LEOLQJHU��$OGHUVRQ�%URDGGXV�8QLYHUVL�
W\���0LFKDHO�:DWFKHU��6KHSKHUG�8QLYHUVLW\���DQG�7RP�0F,QWRVK��:HVW�9LUJLQLD�:HVOH\DQ�&ROOHJH�� 

:9-,1%5(�,QWHUQV�DW�:HVW�9LUJLQLD�8QLYHUVLW\ 



3DJH�� 

:9-,1%5(������6XPPHU�)HOORZ 

 'UV�� 'RQ� 3ULPHUDQR� DQG� -LP� 'HQYLU� RI� WKH�
:HVW�9LUJLQLD�,GHD�1HWZRUN�RI�%LRPHGLFDO�5HVHDUFK�
([FHOOHQFH� �:9-,1%5(�� YLVLWHG�:HVW� /LEHUW\� 8QL�
YHUVLW\� DQG� PHW� ZLWK� IDFXOW\� DQG� DGPLQLVWUDWLRQ� WR�
GLVFXVV� ELRPHGLFDO� UHVHDUFK� RSSRUWXQLWLHV� LQ� :HVW�
9LUJLQLD�� �'U��3ULPHUDQR� LV� WKH�'LUHFWRU�RI� WKH�0DU�
VKDOO�8QLYHUVLW\�*HQRPLFV�&RUH�DQG�'U��'HQYLU�LV�WKH�
%LRLQIRUPDWLFV�&RUH�'LUHFWRU�� �'XULQJ�WKH�YLVLW��WKH\�
FRQGXFWHG� WZR�ZRUNVKRSV� DQG� KHOG� D� VHVVLRQ� WR� LQ�
IRUP� IDFXOW\� LQ� WKH� DUHD� DERXW� IXQGLQJ�RSSRUWXQLWLHV�
WKURXJK�:9-,1%5(��IDFXOW\�IURP�:HVW�/LEHUW\�8QL�
YHUVLW\�DQG�%HWKDQ\�ZHUH�LQ�DWWHQGDQFH����,Q�WKH�DIWHU�
QRRQ�� WKH\� PHW� LQGLYLGXDOO\� ZLWK� IDFXOW\� ZKR� ZHUH�

LQWHUHVWHG�LQ�VHHNLQJ�IXQGLQJ�IRU�ELRPHGLFDO�UHVHDUFK��
HTXLSPHQW��RU�WR�IRUP�UHVHDUFK�FROODERUDWLRQV� 
 :9-,1%5(�KDV� SURYLGHG�PLOOLRQV� RI� GROODUV�
RI� IXQGLQJ� WR�:HVW� /LEHUW\�8QLYHUVLW\� RYHU� WKH� SDVW�
GHFDGH� DQG� D� KDOI�� � 7KLV� IXQGLQJ� SULPDULO\� VXSSRUWV�
VWXGHQW-GULYHQ�UHVHDUFK��EXW�KDV�DOVR�DOORZHG�IRU� LP�
SURYHPHQW� RI� LQIUDVWUXFWXUH� E\� SURYLGLQJ� FDSLWDO� WR�
SXUFKDVH� LPSRUWDQW� HTXLSPHQW�� � 0RUHRYHU�� :9-
,1%5(� ZLOO� EH� IXQGLQJ� D� ��������� UHQRYDWLRQ� RI�
$UQHWW� +DOO� WKDW� ZLOO� OLNHO\� EHJLQ� WKLV� FRPLQJ� VXP�
PHU� 

:9-,1%5(�&RUH�'LUHFWRUV�9LVLW�:HVW�/LEHUW\�8QLYHUVLW\�&DPSXV 

 0DWWKHZ�5RVROHQ��D������:9-,1%5(�6XPPHU�
5HVHDUFK�,QWHUQ��SUHVHQWHG�KLV�UHVHDUFK�SURMHFW�DW�WKH�
([SHULPHQWDO�%LRORJ\�0HHWLQJ�LQ�2UODQGR��)ORULGD� 

 0DWWKHZ�UHSRUWV���,�KDG�D�ZRQGHUIXO�WLPH�DW�WKH�
([SHULPHQWDO�%LRORJ\������FRQIHUHQFH�LQ�2UODQGR��,W�
ZDV�D�YHU\�UHZDUGLQJ�H[SHULHQFH��,�ZDV�DEOH�WR�H[SDQG�
P\�QHWZRUNLQJ�VNLOOV�E\�KDYLQJ�WKH�RSSRUWXQLW\�WR�PHHW�
VFLHQWLVWV�DQG�SK\VLFLDQV�IURP�DOO�RYHU�WKH�ZRUOG��ZLWK�
VRPH�RI�ZKLFK�,�KRSH�WR�UHPDLQ�LQ�FRQWDFW�´ 

 :9-,1%5(� VSRQVRUV� D�
6XPPHU�5HVHDUFK�)HOORZVKLS�3UR�
JUDP�IRU�IDFXOW\�PHPEHUV�IURP�WKH�
38,V� LQ� WKH� QHWZRUN�� 7KLV� \HDU¶V�
VXPPHU� IHOORZ� ZDV� 'U�� 3LQJ� /X��������������

 'U��/X�LV�DQ�$VVLVWDQW�3URIHVVRU�RI�3K\VLFV�DW�
%OXHILHOG� 6WDWH�&ROOHJH�� 6KH� FRQGXFWHG� KHU� VXPPHU�
UHVHDUFK� LQ� WKH� ODERUDWRU\� RI�'U��0LFKDHO�1RUWRQ� DW�
WKH�-RDQ�&��(GZDUGV�6FKRRO�RI�0HGLFLQH�DW�0DUVKDOO�
8QLYHUVLW\�� 

5RVROHQ�SUHVHQWV�UHVHDUFK�DW�WKH�([SHULPHQWDO�%LRORJ\�0HHWLQJ� 



3DJH�� 
:9-,1%5(�SDUWLFLSDQWV�ZRUNLQJ�LQ�WKH�ODEV 

0HJDQ�+DOOHU��)DLUPRQW�6WDWH�8QLYHUVLW\��
ZRUNHG�ZLWK�'U��5REHUW�*RRGPDQ�DW�:HVW�

9LUJLQLD�8QLYHUVLW\� 

&KHUH�'DYLV��*OHQYLOOH�6WDWH�&ROOHJH��ZRUNHG�ZLWK� 
'U��0RQLFD�9DOHQWRYLF�DW�0DUVKDOO�8QLYHUVLW\� 

-HVVLFD�$GDPV-'XIILHOG��)DLUPRQW�6WDWH� 
8QLYHUVLW\��ZRUNHG�ZLWK�'U��-XQJ�+DQ�.LP� 

DW�0DUVKDOO�8QLYHUVLW\� 

0LFKDHO�:DWFKHU��6KHSKHUG�8QLYHUVLW\��ZRUNHG�ZLWK��
'U��:HUQHU�*HOGHQKX\V�DW�:HVW�9LUJLQLD�8QLYHUVLW\� 

5HEHFFD�/HH��%HWKDQ\�&ROOHJH��ZRUNHG�ZLWK�'U��
5LFKDUG�(JOHWRQ�DW�0DUVKDOO�8QLYHUVLW\� 



3DJH�� 

&DOHE�'XQFDQ��8QLYHUVLW\�RI�&KDUOHVWRQ��ZRUNHG�ZLWK�
'U��9LQFHQW�6ROODUV�DW�0DUVKDOO�8QLYHUVLW\� 

+HDWKHU�.LEOLQJHU��$OGHUVRQ�%URDGGXV�8QLYHUVLW\��
ZRUNHG�ZLWK�'U��(OL]DEHWK�(QJOHU-&KLXUD]]L�DW�

:HVW�9LUJLQLD�8QLYHUVLW\� 

-XOLH�%OD\ORFN��+6�6FLHQFH�(GXFDWRU�DV�SDUW�
RI�WKH�,1%5(�+67$�SURJUDP��ZRUNHG�ZLWK� 
'U��1DOLQL�6DQWDQDP�DW�0DUVKDOO�8QLYHUVLW\� 

.D\OD�5DWFOLII��$OGHUVRQ�%URDGGXV�8QLYHUVLW\��ZRUNHG�ZLWK�
'U��-XOLH�%UHIF]\QVNL-/HZLV�DW�:HVW�9LUJLQLD�8QLYHUVLW\� 

6DPDQWKD�<RXQJ��+LJK�6FKRRO�(GXFDWRU�DV�SDUW�
RI�WKH�,1%5(�+67$�SURJUDP��ZRUNHG�ZLWK�'U��
:HUQHU�*HOGHQKX\V�DW�:HVW�9LUJLQLD�8QLYHUVLW\� 



3DJH�� 

6XPPHU�3DUWLFLSDQWV�3UHVHQWHG�3RVWHUV�DW�:9-,1%5(�6\PSRVLXP 

-XOLD� +DUPDQ�� )DLUPRQW� 6WDWH� 8QLYHUVLW\�� DQG� KHU�
PHQWRU��'U���0DUN�2OIHUW�RI�:HVW�9LUJLQLD�8QLYHUVL�
W\�� VWDQG� EHVLGH� KHU� SRVWHU� HQWLWOHG� ³7KH� (IIHFWV� RI�
0DWHUQDO�(-&LJDUHWWH�([SRVXUH�RQ� WKH�&HUHEUDO�0L�
FURYHVVHOV�RI�2IIVSULQJ�´ 

0DWWKHZ�&KDSPDQ��'DYLV�	�(NLQV�&ROOHJH�SUH�
VHQWHG� KLV� SRVWHU� HQWLWOHG� ³9DOLGDWLQJ� +3/&�
0HWKRGRORJ\� IRU� 'HWHFWLQJ� 8UHPLF� 7R[LQV� ,Q�
YROYHG� LQ� 8UHPLF� &DUGLRP\RSDWK\� LQ� D� 0RXVH�
31[� 0RGHO�´� � 0DWWKHZ� ZRUNHG� LQ� 'U�� -LDQJ�
/LX¶V�ODE�DW�0DUVKDOO�8QLYHUVLW\� 

7KRPDV� 0FLQWRVK�� :HVW� 9LUJLQLD� :HVOH\DQ� &RO�
OHJH�� SUHVHQWHG�KLV�SRVWHU� HQWLWOHG� ³*DEDSHQWLQ� UH�
GXFHV� VRPDWLF� VLJQV�RI� SUHFLSLWDWHG�ǻ�-7+&�ZLWK�
GUDZDO� LQ�0LFH�´� � 7KRPDV� ZRUNHG� LQ� 'U�� 6WHYHQ�
.LQVH\¶V�ODE�DW�:HVW�9LUJLQLD�8QLYHUVLW\� 

+HDWKHU�&RQQHU\��8QLYHUVLW\�RI�&KDUOHVWRQ��SUH�
VHQWHG� KHU� SRVWHU� HQWLWOHG� ³3UHQDWDO� EXSUHQRU�
SKLQH�HIIHFWV�RQ�SRVWQDWDO�EHKDYLRU�DQG�GHYHORS�
PHQW� RI� RSWLF� QHUYH� IXQFWLRQ� LQ� /RQJ� (YDQV�
UDWV�´��+HDWKHU�ZRUNHG�LQ�'U��/DUU\�*URYHU¶V�ODE�
DW�0DUVKDOO�8QLYHUVLW\� 



3DJH��� 

�/RJDQ�)UHHPDQ��+67$�6FKRODU��SUHVHQWHG�KLV�
SRVWHU�HQWLWOHG�³%LRDFWLYH�&RPSRXQGV�WR�5HGXFH�
3RO\JHQLF�2EHVLW\�DQG�7\SH���'LDEHWHV�´��/RJDQ�
ZRUNHG�LQ�'U��-XQJ�+DQ�.LP¶V�ODE�DW�0DUVKDOO�
8QLYHUVLW\� 

%HQMDPLQ�)ODQDJDQ��+67$�6FKRODU��SUHVHQWHG�KLV�
SRVWHU�HQWLWOHG�³%RWK�$7)�-GHSHQGHQW�DQG�$7)�-
LQGHSHQGHQW� 0HFKDQLVPV� 0HGLDWH� WKH� &RRSHUD�
WLYH� (IIHFWV� RI� ,QVXOLQ� DQG� *OXFDJRQ� RQ� +HSDWLF�
*HQH�H[SUHVVLRQ�´��%HQMDPLQ�ZRUNHG�LQ�'U��%UDG�
+LOOJDUWQHU¶V�ODE�DW�:HVW�9LUJLQLD�8QLYHUVLW\� 

6XPPHU�3DUWLFLSDQWV�3UHVHQWLQJ�3RVWHUV�DW�:9-,1%5(�6\PSRVLXP 

.DWLH�3UHHFH���8QLYHUVLW\�RI�&KDUOHVWRQ��SUHVHQW�
HG�KHU�SRVWHU�HQWLWOHG�³���ƍ-GLLQGRO\OPHWKDQH�
�',0���WKH�PDMRU�ELRDFWLYH�LQGROH�LQ�FUXFLIHURXV�
YHJHWDEOHV��UHGXFHV�-$*��DQG�GHFUHDVHV�WKH�
JURZWK�RI�WULSOH�QHJDWLYH�EUHDVW�FDQFHU�FHOOV�́ ��
.DWLH�ZRUNHG�LQ�'U��7UDYLV�6DOLVEXU\¶V�ODE�DW�
0DUVKDOO�8QLYHUVLW\� 

5LDQQRQ�0DFRP��:HVW�/LEHUW\�8QLYHUVLW\��SUH�
VHQWHG� KHU� SRVWHU� HQWLWOHG� ³$� 3URWHFWLYH� 5ROH�
IRU� (QGRWKHOLDO� 7LVVXH-1RQVSHFLILF� $ONDOLQH�
3KRVSKDWDVH� LQ� 6HSVLV�´� � 5LDQQRQ� ZRUNHG� LQ�
'U��&DQGLFH�%URZQ¶V�ODE�DW�:HVW�9LUJLQLD�8QL�
YHUVLW\� 



3DJH��� 

:9-,1%5(�3URYLGHV�%LRPHGLFDO�5HVHDUFK�2SSRUWXQLWLHV�
WR�+67$�6FKRODUV�'XULQJ�WKH�$FDGHPLF�6FKRRO�<HDU 

 7KH�SDUWQHUVKLS�EHWZHHQ�:9-,1%5(�DQG�
WKH�+HDOWK�6FLHQFHV�	�7HFKQRORJ\�$FDGHP\��+67$��SUR�
JUDP�LV�IRFXVHG�RQ�HQFRXUDJLQJ�XQGHUJUDGXDWH�VWXGHQWV�WR�
SXUVXH�ELRPHGLFDO�UHVHDUFK�RSSRUWXQLWLHV���7KRVH�ZKR�KDYH�
GHPRQVWUDWHG�DQ�LQWHUHVW�LQ�ELRPHGLFDO�UHVHDUFK�WKURXJK�
WKHLU�SDUWLFLSDWLRQ�LQ�WKH�+67$�SURJUDP�ZKLOH�LQ�KLJK�
VFKRRO�DUH�HOLJLEOH�WR�SDUWLFLSDWH�LQ�WKLV�SURJUDP��:9-
,1%5(�VHOHFWV�VWXGHQWV�WR�IXUWKHU�GHYHORS�WKHLU�LQWHUHVW�LQ�
ELRPHGLFDO�UHVHDUFK�RQFH�WKH\�HQUROO�DW�:HVW�9LUJLQLD�8QL�
YHUVLW\��0DUVKDOO�8QLYHUVLW\�RU�RQH�RI�WKH�3ULPDULO\�8QGHU�
JUDGXDWH�,QVWLWXWLRQV��38,V�� 

 
'XULQJ�WKH�����-�����DFDGHPLF�\HDU�����+67$�

VFKRODUV�ZHUH�VHOHFWHG�WR�SDUWLFLSDWH�LQ�WKLV�SURJUDP�DV�:9
-,1%5(�VWXGHQW�LQWHUQV��1LQH�VWXGHQW�LQWHUQV�SDUWLFLSDWHG�
DW�WKH�38,V����LQWHUQV�DW�:HVW�9LUJLQLD�8QLYHUVLW\��DQG���
LQWHUQV�DW�0DUVKDOO�8QLYHUVLW\�� 

 

7KH���VWXGHQW�LQWHUQV�DW�WKH�38,V�ZHUH��5DHQHO�
&UHQVKDZ��0D\D�3DWWHUVRQ��6KRPRQLTXH�+DQNLQV��DQG�
*H]HOOH�%URZQ�ZRUNLQJ�ZLWK�'U��7HVID\H�%HOD\�DW�%OXH�
ILHOG�6WDWH�&ROOHJH��-HVVH�2UHOO��ZRUNLQJ�ZLWK�'U��-DPHV�
:DOWHUV�DW�%OXHILHOG�6WDWH�&ROOHJH��%ULHOOH�7D\ORU��-DGD�
9RHOOLQJHU��DQG�:\DWW�:LQJURYH�ZRUNLQJ�ZLWK�'U��-RVHSK�
+RU]HPSD�DW�:HVW�/LEHUW\�8QLYHUVLW\��DQG�%ULWWDQ\�*UD�
KDP��ZRUNLQJ�ZLWK�'U��*HUDOG�+DQNLQV�DW�:HVW�9LUJLQLD�
6WDWH�8QLYHUVLW\��� 

 
7KH���VWXGHQW�LQWHUQV�DW�:HVW�9LUJLQLD�8QLYHUVLW\�

ZHUH��0DUTXV�&UHDYDOOH�ZRUNLQJ�ZLWK�'U��:HUQHU�

*HOGHQKX\V��.HVKDZQ�0HUULWW-3DQQHOO�ZRUNLQJ�ZLWK�'U��
3DXO�&KDQWOHU��%HQMDPLQ�)ODQDJDQ�ZRUNLQJ�ZLWK�'U��%UDG�
+LOOJDUWQHU��DQG�'DQLHOOH�1RUPDQ�ZRUNLQJ�ZLWK�'U��'DYLG�
.OLQNH� 

7ZR�VWXGHQW�LQWHUQV��/RJDQ�)UHHPDQ�ZRUNLQJ�ZLWK�
'U��-XDQ�+DQ�.LP��DQG�-D4XDOOD�6PLWK�ZRUNLQJ�ZLWK�'U��
0RQLFD�9DOHQWRYLF��ZHUH�DW�0DUVKDOO�8QLYHUVLW\��� 

 
$OO�VWXGHQW�LQWHUQV�SUHVHQWHG�WKH�UHVXOWV�RI�WKHLU�

UHVHDUFK�SURMHFWV�DW�WKH���WK�$QQXDO�:9-,1%5(�6XPPHU�
5HVHDUFK�6\PSRVLXP�LQ�+XQWLQJWRQ�:9�RQ�-XO\������������ 

 
�$QRWKHU�FRPSRQHQW�RI�WKLV�MRLQW�SURJUDP�LV�WR�SUR�

YLGH�RSSRUWXQLWLHV�IRU�KLJK�VFKRRO�VFLHQFH�HGXFDWRUV�WR�SDU�
WLFLSDWH�LQ�ELRPHGLFDO�UHVHDUFK�IRU�XS�WR�QLQH�ZHHNV�GXULQJ�
WKH�VXPPHU�ZLWK�D�PHQWRU�DW�:HVW�9LUJLQLD�8QLYHUVLW\��
0DUVKDOO�8QLYHUVLW\��RU�RQH�RI�WKH�:9-,1%5(�IXQGHG�38,�
ODERUDWRULHV���3DUWLFLSDWLRQ�LV�RSHQ�WR�KLJK�VFKRRO�VFLHQFH�

HGXFDWRUV�ZKR�WHDFK�LQ�WKH�VWDWH�RI�
:HVW�9LUJLQLD�GXULQJ�WKH�SUHYLRXV�
DFDGHPLF�VFKRRO�\HDU���7KH�JRDO�
RI�WKLV�SDUW�RI�WKH�SURJUDP�LV�WR�
SURYLGH�UHVHDUFK�RSSRUWXQLWLHV�WR�
LQWHUHVWHG�VFLHQFH�WHDFKHUV�ZLWK�
WKH�H[SHFWDWLRQ�WKH\�ZLOO�WDNH�WKHLU�
UHVHDUFK�H[SHULHQFH�EDFN�LQWR�
WKHLU�FODVVURRPV�DQG�LQVSLUH�WKHLU�
VWXGHQWV�WR�SXUVXH�ELRPHGLFDO�UH�
VHDUFK�RSSRUWXQLWLHV�RQFH�WKH\�
HQWHU�FROOHJH��$GGLWLRQDOO\��LW�LV�
DQWLFLSDWHG�WKDW�WKH�WHFKQLTXHV�
WKH\�OHDUQ�IURP�WKH�UHVHDUFK�ZLOO�
HQKDQFH�WKH�VFLHQWLILF�WHDFKLQJ�
H[SHULHQFH�LQ�WKH�FODVVURRP� 
 
)RU�VXPPHU���������KLJK�VFKRRO�
VFLHQFH�HGXFDWRUV�ZHUH�DZDUGHG���
WR��-ZHHN�UHVHDUFK�LQWHUQVKLSV��
-XOLH�%OD\ORFN�IURP�6RXWK�
&KDUOHVWRQ�+LJK�6FKRRO�ZRUNHG�
ZLWK�'U��1DOLQL�6DQWDQDP��%ULDQ�

0F1HHO�RI�&DEHOO�0LGODQG�+LJK�6FKRRO�ZRUNHG�ZLWK�'U��
5LFKDUG�(JOHWRQ��DQG�3HWHU�6WDUQHV�RI�&DEHOO�0LGODQG�+LJK�
6FKRRO�ZRUNHG�ZLWK�'U��/RXLVH�5LVKHU��DOO�DW�0DUVKDOO�8QL�
YHUVLW\��6DPDQWKD�<RXQJ�RI�8QLYHUVLW\�+LJK�6FKRRO�
ZRUNHG�ZLWK�'U��:HUQHU�*HOGHQKX\V�DW�:HVW�9LUJLQLD�8QL�
YHUVLW\��-LOO�6WHSKHQV�RI�:KHHOLQJ�3DUN�+LJK�6FKRRO�
ZRUNHG�ZLWK�'U��-RVHSK�+RU]HPSD�DW�:HVW�/LEHUW\�8QLYHU�
VLW\��$OO�LQWHUQV�SUHVHQWHG�WKHLU�UHVHDUFK�DW�WKH���WK�$QQXDO�
:9-,1%5(�6XPPHU�5HVHDUFK�6\PSRVLXP�LQ�+XQWLQJWRQ�
:9�RQ�-XO\������������ 
 



 2QH�$OGHUVRQ�%URDGGXV�
8QLYHUVLW\�MXQLRU�VDWLVILHG�KHU�
FXULRVLW\�IRU�UHVHDUFK�E\�LQWHUQ�
LQJ�WKURXJK�WKH :9-,1%5(�
SURJUDP��D�IHGHUDOO\�IXQGHG�RS�
SRUWXQLW\�DYDLODEOH�WR�VWXGHQWV�
HQUROOHG�DW�:9-,1%5(�SDUWQHU�
LQVWLWXWLRQV�LQWHUHVWHG�LQ�ELR�
PHGLFDO�UHVHDUFK�ZLWK�DQ�HP�
SKDVLV�RQ�FKURQLF�GLVHDVHV� 
 (PLO\�5DLQH\��D�GXDO�
ELRORJ\�DQG�FKHPLVWU\�PDMRU�
IURP�%HFNOH\��:HVW�9LUJLQLD��

H[HFXWHG�KHU�UHVHDUFK�DW�WKH�5REHUW�&��%\UG�+HDOWK�
6FLHQFHV�&HQWHU�RI�:HVW�9LUJLQLD�8QLYHUVLW\��+HU�SUR�
MHFW�ZDV�FRPSOHWHG�XQGHU�WKH�JXLGDQFH�RI�'U��6WDQ�+L�
OHPDQ��3URIHVVRU�RI�3K\VLRORJ\�DQG�3KDUPDFRORJ\� 
 ³2QH�RI�WKH�ELJJHVW�WKLQJV�,�ZDQWHG�JRLQJ�LQWR�
WKLV�ZDV�WR�UHDOO\�VHH�ZKDW�LW¶V�OLNH�WR�GR�UHVHDUFK�´�
5DLQH\�VDLG��³,�GLGQ¶W�NQRZ�LI�,�ZDQWHG�WR�HYHQWXDOO\�
GR�DQ�0'�RU�DQ�0'�3+'�SURJUDP��VR�,�ZDQWHG�WR�VHH�
ZKDW�LW�ZDV�OLNH�´ 
 5DLQH\¶V�SURMHFW�VWXGLHG�WKH�FRPPXQLFDWLRQ�
EHWZHHQ�1.%�QHXURQV��ZKLFK�GHDO�ZLWK�UHSURGXFWLRQ�
DQG�SXEHUW\��DQG�320&�QHXURQV��ZKLFK�UHJXODWH�QX�
WULWLRQ��LQ�RUGHU�WR�EHWWHU�XQGHUVWDQG�WKH�RQVHW�RI�SX�
EHUW\�LQ�ZRPHQ��7LVVXH�ZDV�WDNHQ�IURP�WKH�K\SRWKDOD�
PXV�RI�HZHV�WR�GHWHUPLQH�ZKHWKHU�1.�5��D�UHFHSWRU�
IRU�1.%��H[LVWHG�ZLWKLQ�320&�QHXURQV��7KH\�WKHQ�
H[DPLQHG�KRZ�HVWURJHQ�DQG�DJH�LQIOXHQFHG�1.�5�H[�
SUHVVLRQ�ZLWKLQ�WKHVH�QHXURQV� 
 ³:RPHQ��HVSHFLDOO\�LQ�GHYHORSHG�FRXQWULHV��
DUH�H[SHULHQFLQJ�SXEHUW\�RQVHW�DW�PXFK�\RXQJHU�DJ�
HV�´�5DLQH\�VDLG��³7KDW�KDV�D�ORW�RI�QHJDWLYH�HIIHFWV��
EXW�LI�ZH�FDQ�XQGHUVWDQG�ZK\�WKDW¶V�KDSSHQLQJ�DQG�
ZKDW¶V�DIIHFWLQJ�LW��ZH�FDQ�VWDUW�WR�FRXQWHUDFW�QHJDWLYH�
WKLQJV�WKDW�KDSSHQ�ZKHQ�SXEHUW\�RQVHW�LV�DOWHUHG�´ 
 6RPH�RI�WKH�DGYHUVH�RXWFRPHV�UHODWHG�WR�HDUO\�
SXEHUW\�RQVHW�LQFOXGH�REHVLW\��RVWHRSRURVLV��DQG�HDWLQJ�
GLVRUGHUV��:RUNLQJ�RQ�WKLV�UHVHDUFK�KHOG�SHUVRQDO�VLJ�
QLILFDQFH�IRU�5DLQH\��DV�RQH�RI�KHU�SULPDU\�JRDOV�LV�WR�
KHOS�HPSRZHU�\RXQJ�ZRPHQ��+RZHYHU��5DLQH\�H[�
SODLQV�WKDW�HDUO\�SXEHUW\�GRHV�QRW�DIIHFW�HYHU\RQH�QHJ�
DWLYHO\��,Q�WKH�DJULFXOWXUDO�ZRUOG��WKLV�FDQ�SURGXFH�WKH�
RSSRVLWH�HIIHFW� 
 ³7KH�HDUOLHU�\RX�FDQ�JHW�HZHV��VZLQH��DQG�FDW�
WOH�WR�PDWXUH��WKH�JUHDWHU�WKHLU�OLIHWLPH�SURGXFWLYLW\�´�
5DLQH\�VDLG���5DLQH\�VKRZFDVHG�KHU�UHVHDUFK�ILQGLQJV�
DW�WKH������:9-,1%5(�6XPPHU�5HVHDUFK�6\PSRVL�
XP�DQG�UHFHQWO\�DW�WKH�8QGHUJUDGXDWH�5HVHDUFK�'D\�DW�
WKH�6WDWH�&DSLWRO��6KH�KRSHV�WR�SXUVXH�DGGLWLRQDO�UH�

VHDUFK�LQ�WKH�IXWXUH��DQG�KDV�EHHQ�LQYLWHG�EDFN�WR�'U��
+LOHPDQ¶V�ODE�WR�ZRUN�RQ�VLPLODU�SURMHFWV� 
 ³,�KRQHVWO\�HQMR\HG�HYHU\�VHFRQG�RI�LW�´�
5DLQH\�VDLG��³7KH�ILUVW-KDQG�H[SHULHQFH�ZLWK�UHVHDUFK�
ZDV�LQFUHGLEOH��EXW�LW¶V�DOVR�MXVW�DPD]LQJ�WR�KDYH�\RXU�
RZQ�UHVHDUFK�WKDW�QR�RQH�KDV�HYHU�GRQH�EHIRUH�´ 

 (PLO\�DOVR�YLVLWHG�:DVKLQJWRQ��'�&���0D\���-
�����6KH�ZDV�RQH�RI�RQO\���VWXGHQWV�IURP�WKURXJKRXW�
WKH�FRXQWU\�WR�SDUWLFLSDWH�LQ�D�KLJKO\�FRPSHWLWLYH�QD�
WLRQDOO\�IXQGHG�SURJUDP�WKDW�KHOSV�QHZ�JHQHUDWLRQV�RI�
\RXQJ�UHVHDUFKHUV�FRPPXQLFDWH�WKH�LPSRUWDQFH�RI�UH�
VHDUFK� 
 (PLO\�HDUQHG�WKLV�H[SHULHQFH�WKURXJK�WKH�,'H$�
1HWZRUNV�RI�%LRPHGLFDO�5HVHDUFK�([FHOOHQFH�
�,1%5(���IXQGHG�WKURXJK�&RQJUHVV�DQG�GHVLJQHG�WR�
KHOS�VWXGHQW�UHVHDUFKHUV�VKDUH�WKH�LPSRUWDQFH�RI�UH�
VHDUFK�E\�KDYLQJ�WKHP�WUDYHO�WR�:DVKLQJWRQ�WR�PHHW�
ZLWK�NH\�VWDIIHUV�IURP�WKHLU�VWDWH¶V�FRQJUHVVLRQDO�RI�
ILFHV�DQG�EH�WUDLQHG�E\�PHPEHUV�RI�WKH�9DQ�6FR\RF�
$VVRFLDWHV��96$���D�:DVKLQJWRQ-EDVHG�JRYHUQPHQW�
DIIDLUV�ILUP��DERXW�WKH�,'H$�SURJUDP��LWV�IXQGLQJ��DQG�
KRZ�WR�SHUIHFW�DQ�³HOHYDWRU�VSHHFK´�WR�KHOS�WKHP�HGX�
FDWH�WKHLU�VWDWH¶V�JRYHUQPHQWDO�VHUYDQWV�RQ�ZK\�UH�
VHDUFK�RSSRUWXQLWLHV�DUH�VR�LPSRUWDQW� 
 %HVLGHV�PHHWLQJ�ZLWK�WKH�QLQH�RWKHU�VWXGHQWV�
IURP�DURXQG�WKH�FRXQWU\��(PLO\�PHW�ZLWK�WKH�SUHVLGHQW�
RI�WKH�1DWLRQDO�$VVRFLDWLRQ�RI�,'H$�3ULQFLSOH�,QYHVWL�
JDWRUV��1$,3,���WKH�H[HFXWLYH�GLUHFWRU�RI�WKH�(VWDE�
OLVKHG�3URJUDP�WR�6WLPXODWH�&RPSHWLWLYH�5HVHDUFK�
�(36&R5��,'H$�)RXQGDWLRQ��DQG�WKH�SUHVLGHQW�RI�
96$��6KH�DOVR�VSHQW�DOO�RI�RQH�DIWHUQRRQ�YLVLWLQJ�
PHPEHUV�RI�&RQJUHVV� 

3DJH��� 
+,*+/,*+7���$OGHUVRQ�%URDGGXV�8QLYHUVLW\�VWXGHQW�DLPV� 

WR�HPSRZHU�ZRPHQ�WKURXJK�UHVHDUFK 

3LFWXUHG�DERYH�DUH�WKH��QLQH��SDUWLFLSDQWV���(PLO\�LV�
WKLUG�IURP�WKH�ULJKW���&RQJUDWXODWLRQV�(PLO\� 


