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3UHVLGHQW¶V�0HVVDJH
,QWURGXFWLRQ

,� ZRXOG� OLNH� WR� VWDUW� E\� WKDQNLQJ� 3URIHVVRU� 6WHSKDQLH� %XUWRQ� IRU� WKH�

YHU\�SURIHVVLRQDO�VWDQGDUG�WKDW�VKH�VHW�DV�3UHVLGHQW�RI�WKH�6$6%0%�IRU�

WKH�SHULRG������������&RQVHTXHQWO\�ZH�KDYH�QRW�OHW�KHU�JR��DQG�VKH�KDV�

EHHQ�FR�RSWHG�RQWR�WKH�QHZ�&RXQFLO�DV�+RQRUDU\�7UHDVXUHU��7KDQN�\RX�

DOVR�� WR� 'U� *UDHPH� %UDGOH\� IRU� SXWWLQJ� WRJHWKHU� WKH� 6$6%0%�

1HZVOHWWHU�� WKH� QHZVOHWWHU� LV� D� YLWDO� PHGLXP� IRU� FRPPXQLFDWLRQ�

EHWZHHQ� 6$6%0%� PHPEHUV�� 3URIHVVRU� %XUWRQ�� ZLWK� WKH� KHOS� RI� WKH�

RXWJRLQJ�FRXQFLO��KDV�LQLWLDWHG�D�QXPEHU�RI�DFWLYLWLHV�DQG�VWUXFWXUHV�WKDW�

ZLOO�HQDEOH�WKH�VRFLHW\�WR�RSHUDWH�VXFK�WKDW�LWV�PHPEHUV�GHULYH�EHQHILW��

0\� YLVLRQ�� DV� WKH� LQFRPLQJ� 3UHVLGHQW�� LV� WR� FRQWLQXH� ZLWK� WKHVH�

LQLWLDWLYHV��EXW�LQ�SDUWLFXODU�WR�HQFRXUDJH�WKH�LQYROYHPHQW�RI�RXU�VWXGHQW�

PHPEHUV� VR� WKDW� WKH\� FDQ� GHULYH� PD[LPXP� EHQHILW� IURP� WKHLU�

DVVRFLDWLRQ� ZLWK� WKH� VRFLHW\�� 7KHUHIRUH�� ,� HQFRXUDJH� DOO� VWXGHQW�

PHPEHUV�WR�WDNH�QRWH�RI�WKH�IROORZLQJ�

�� 7KH�6$6%0%�VWXGHQW�GDWDEDVH�FXUUHQWO\�EHLQJ�HVWDEOLVKHG�E\�WKH�

VWXGHQW�&RXQFLO�PHPEHUV�

�� ,8%0%� WUDYHO� DZDUGV� DQG� WKH� )(%6�,8%0%�&RQIHUHQFH� LQ� -XO\�

�����

�� 7KH� 6$6%0%� WUDYHO� DZDUGV�� DQG� WKH� 6$6%0%� &RQIHUHQFH� LQ�

-DQXDU\������

�� 7KH�:RRG�:KHODQ�5HVHDUFK�)HOORZVKLS�IRU�UHVHDUFK�YLVLWV�DQG�RU�

WUDLQLQJ��

KWWS���ZZZ�LXEPE�RUJ�6WDQGLQJB2UGHUV�*XLGHOLQHV�*XLGHOLQHVB:

RRG�KWP

7KH�QHZ�&RXQFLO�RI�WKH�6$6%0%�ZDV�HVWDEOLVKHG�LQ�-XO\������GXULQJ�

WKH� 6$6%0%�&RQIHUHQFH� LQ� 3UHWRULD�� DQG�ZLOO� RSHUDWH� XQWLO� WKH� QH[W�

6$6%0%� &RQIHUHQFH� LQ� -DQXDU\� ������ 7KH� &RXQFLO� FRPSULVHV� ���

PHPEHUV�IURP�WKH�GLVFLSOLQH��WZR�VWXGHQW�PHPEHUV�DQG�WKUHH�FR�RSWHG�

PHPEHUV�� DQG� LV� UHSUHVHQWDWLYH� RI� D� QXPEHU� RI� WKH� PDMRU� UHJLRQV� LQ�
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6RXWK� $IULFD� �:HVWHUQ� &DSH�� (DVWHUQ� &DSH�� )UHHVWDWH�� *DXWHQJ��

.ZD=XOX�1DWDO�DQG�WKH�1RUWKHUQ�3URYLQFH��

6$6%0%�&RXQFLO�IRU�WKH�SHULRG�����������

3UHVLGHQW��

*UHJ�%ODWFK��58��*�%ODWFK#UX�DF�]D�

9LFH�3UHVLGHQW��

'RQ�&RZDQ��8:&��GFRZDQ#XZF�DF�]D�

6HFUHWDU\��

)RXULH�-RXEHUW��83��IMRXEHUW#SRVWLQR�XS�DF�]D�

1HZVOHWWHU��

*UDHPH�%UDGOH\��58��J�EUDGOH\#UX�DF�]D�

0HPEHUV�

(GLWK�(OOLRW��813��HOOLRW#XN]Q�DF�]D�

$QDEHOOD�*DVSDU��83��DQDEHOOD�JDVSDU#ELRDJULF�XS�DF�]D�

-DQHW�+DSJRRG��86��MKDS#VXQ�DF�]D�

'HQYHU�+HQGULFNV��8&7�0HG�6FKRRO��KHQGULFG#FXULH�XFW�DF�]D�

/HV�0DPSXUX��81,1��OHVHLODQHP#XQRUWK�DF�]D�

%HWKXHO�1WKDQJHQL��82)6��QWKDQJPE�VFL#PDLO�XRYV�DF�]D

6WXGHQW�0HPEHUV�

1\DUDG]R�&KLJRULPER�7VLNLZD��8&7��Q\DUDG]R#FKHPHQJ�XFW�DF�]D�

3HWUD�*HQW]��58��J��J����#FDPSXV�UX�DF�]D�

&R�RSWHG�

+RQRUDU\�7UHDVXUHU�

6WHSKDQLH�%XUWRQ��8&7��VEXUWRQ#FKHPHQJ�XFW�DF�]D�

0HPEHUV��

,TEDO�3DUNHU��8&7�0HGLFDO�6FKRRO��PSDUNHU#FXULH�XFW�DF�]D�

1KODQKOD�0VRPL��&(2��(&R%LR��PVRPL#QX�DF�]D�



,W� PD\� EH� XVHIXO� WR� NQRZ�� SDUWLFXODUO\� IRU� QHZHU� PHPEHUV�� WKDW� WKH�

6$6%0%�KDV�DSSUR[LPDWHO\�����PHPEHUV�GUDZQ�IURP�DFDGHPLFV�DQG�

VWXGHQWV�DVVRFLDWHG�ZLWK�XQLYHUVLWLHV��UHVHDUFK�LQVWLWXWLRQV�DQG�LQGXVWU\��

7KH�6$6%0%�PHPEHUVKLS�DOVR�RYHUODSV�ZLWK�WKH�PHPEHUVKLS�RI�RWKHU�

6RXWK� $IULFDQ� VFLHQWLILF� VRFLHWLHV� VXFK� DV� WKRVH� UHSUHVHQWLQJ�

0LFURELRORJ\� �6$60��� %LRWHFKQRORJ\� �%LRWHFK� 6$��� DQG� 3ODQW�

3DWKRORJ\� �6$633��� 7KH� PHPEHUVKLS� RI� WKH� ([SHULPHQWDO� %LRORJ\�

*URXS� RI� WKH�:HVWHUQ�&DSH� �(%*�� LV� DIILOLDWHG� WR� WKH�6$6%0%��7KH�

6$6%0%� PHPEHUVKLS� LV� WKHUHIRUH� LQWHUDFWLQJ� DQG� FRPPXQLFDWLQJ�

DFWLYHO\�ZLWK�RWKHU�VRFLHWLHV�ZLWKLQ�6RXWK�$IULFD�

,QWHUQDWLRQDO�$FWLYLWLHV

'XULQJ� ������ 3URIHVVRU� %ODWFK� DQG� 3URIHVVRU� 3DUNHU� DWWHQGHG� WKH�

+832��
QG
$QQXDO�	�,8%0%�;,;�:RUOG�&RQJUHVV��0RQWUHDO��&DQDGD��

�����2FWREHU�������DQG�UHSUHVHQWHG�6$6%0%�DW� WKH� ,8%0%�*HQHUDO�

$VVHPEO\� RQ� ��� 2FWREHU�� $W� WKH� *HQHUDO� DVVHPEO\�� 3URIHVVRU� 3DUNHU�

ZDV� HOHFWHG� WR� WKH� ,8%0%� 1RPLQDWLRQV� &RPPLWWHH�� DQ� LPSRUWDQW�

SRVLWLRQ�WKDW�PHDQV�WKDW�IRU�WKH�ILUVW�WLPH�$IULFD�ZLOO�KDYH�DQ�LQIOXHQFH�

RQ� WKH� SURFHVV� RI� QRPLQDWLRQV� WR� WKH� ([HFXWLYH� &RPPLWWHH� RI� WKH�

,8%0%��3URIHVVRU�3DUNHU�DOVR�KHOG��XQWLO�HQG�RI�������WKH�SRVLWLRQ�RI�

6HFUHWDU\� *HQHUDO� RI� WKH� )HGHUDWLRQ� RI� $IULFDQ� 6RFLHWLHV� RI�

%LRFKHPLVWU\� DQG� 0ROHFXODU� %LRORJ\� �)$6%0%��� DQG� KH� UHSUHVHQWV�

)$6%0%�RQ�WKH�,8%0%�([HFXWLYH�&RPPLWWHH��

7KH�,8%0%�PHHWLQJ�ZDV�GXH�WR�EH�KHOG�LQ�7RURQWR�DW�WKH�HQG�RI�-XO\��

KRZHYHU�� WKH�DGYHQW�RI�6$56�SUHFLSLWDWHG� WKH�PDUULDJH�RI�+832�DQG�

,8%0%� LQ� 2FWREHU�� 7KH� FRPELQHG� SURJUDPPH� FRQVWUXFWHG� E\� 0LNH�

:DOVK��8QLYHUVLW\�RI�&DOJDU\��&DQDGD���&KDLU�RI�WKH�,8%0%�6FLHQWLILF�

3URJUDPPH�DQG�-RKQ�%HUJHURQ��0F*LOO�8QLYHUVLW\��&DQDGD���&RQJUHVV�

&KDLUPDQ� DQG�&KDLU�+832� 6FLHQWLILF� 3URJUDPPH��ZDV� H[FHOOHQW� DQG�

RIIHUHG� VRPHWKLQJ� IRU� HYHU\RQH� ZLWK� DQ� LQWHUHVW� LQ� ELRFKHPLVWU\��

PROHFXODU�ELRORJ\�RU�SURWHRPLFV��7KH�RSHQLQJ�VHVVLRQ�ZDV�PDUNHG�E\�D�

WKRXJKW�SURYRNLQJ�NH\QRWH�DGGUHVV�E\�WKH������&KHPLVWU\�1REHO�3UL]H�

ZLQQHU�� -RKQ� )HQQ�� 7KH� FRQJUHVV� ZDV� FKDUDFWHUL]HG� E\� PDQ\� TXDOLW\�
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WDONV�RQ�UHFHQW�DGYDQFHV�LQ�WKH�VWRUDJH�DQG�DQDO\VLV�RI�KLJK�WKURXJKSXW�

GDWD�� LQ� SDUWLFXODU� KLJK� WKURXJKSXW� VWUXFWXUDO� GDWD�� VLJQDO� WUDQVGXFWLRQ�

GDWD� DQG� SURWHLQ�SURWHLQ� LQWHUDFWLRQ� QHWZRUNV�� &KDUOHV� %RRQH�

�8QLYHUVLW\� RI� 7RURQWR�� &DQDGD�� SUHVHQWHG� D� FRPSUHKHQVLYH� SOHQDU\�

OHFWXUH� RQ� D� JHQRPH� ZLGH� DSSURDFK� WR� LGHQWLI\LQJ� IXQFWLRQDO�

UHODWLRQVKLSV� XVLQJ� V\QWKHWLF� OHWKDOLW\� LQ�\HDVW��+H� DQG�RWKHUV� DUH�QRZ�

LQYROYHG� LQ� ODUJH�VFDOH�PDSSLQJ� RI� JHQHWLF� QHWZRUNV� ZLWK� WKH� DLP� RI�

HODERUDWLQJ� DQG�YDOLGDWLQJ�SURWHLQ�SURWHLQ�QHWZRUNV�� �$NKLOHVK�3DQGH\�

�-RKQ� +RSNLQV� 8QLYHUVLW\�� %DOWLPRUH�� 86$�� SURYRFDWLYHO\� VWDWHG� WKDW�

KH� LV� VNHSWLFDO� RI� WKH� TXDOLW\� RI�PRVW� SURWHLQ�SURWHLQ� QHWZRUN� GDWD� RQ�

WKH�ZHE�WKDW�KDV�QRW�EHHQ�YDOLGDWHG�E\�WKH�SHHU�UHYLHZ�SURFHVV� +H�KDV�

EHHQ� GULYLQJ� WKH� HVWDEOLVKPHQW� RI� D� ³+XPDQ� 3URWHLQ� 5HIHUHQFH�

'DWDEDVH´� �ZZZ�KSUG�RUJ�� WKDW� LV� EDVHG� RQ� SXEOLVKHG� GDWD�� LV� QRQ�

UHGXQGDQW� DQG� LV�PDQXDOO\�FXUDWHG��7KH�HGXFDWLRQDO�FRPSRQHQW�RI� WKH�

PHHWLQJ� LQFOXGHG� LQWHUHVWLQJ� SUHVHQWDWLRQV� E\� 5REHUW� /HDUPRQWK�

�8QLYHUVLW\�RI�6RXWKHUQ�4XHHQVODQG��7RRZRRPED��$XVWUDOLD��DQG�(OOLV�

%HOO� �8QLYHUVLW\� RI� 5LFKPRQG�� 5LFKPRQG�� 86$��� 5REHUW� /HDUPRQWK�

RXWOLQHG�D�IRFXVHG�ELRFKHPLVWU\�SURJUDPPH�WKDW�FRYHUHG�DOO�DVSHFWV�RI�

PRGHUQ� ELRFKHPLVWU\� XVLQJ�PHWDEROLVP� DV� D� FHQWUDO� WKHPH�� (OOLV� %HOO�

VWDUWHG�KLV�SUHVHQWDWLRQ�ZLWK�³RQH�FDQ�EH�QR�EHWWHU�D�WHDFKHU�WKDQ�RQH�LV�

D� OHDUQHU´� DQG� ZHQW� RQ� WR� VWDWH�� ³GRQ¶W� WHDFK� ELRFKHPLVWU\�� WHDFK� WKH�

VWXGHQW´�� +H� PDGH� WKH� H[FHOOHQW� SRLQW� WKDW� ELRFKHPLVWV� VKRXOG� EH�

WHDFKLQJ�EDVLF�VNLOOV�PRUH�WKDQ�IDFWV�� WKH�IXQGDPHQWDO�DQG�TXDQWLWDWLYH�

EDVLV� RI� ELRFKHPLVWU\�� DQG� XVLQJ� UHVHDUFK� DV� D� WHDFKLQJ� WRRO�ZLWKLQ� D�

WHDFKLQJ� HQYLURQPHQW� WKDW� HQFRXUDJHV� DQG� HQDEOHV� VWXGHQWV� WR� WDNH�

UHVSRQVLELOLW\� IRU� WKHLU� HGXFDWLRQ��2QH�RI� WKH�PRVW� LPSUHVVLYH�IHDWXUHV�

RI� WKH�+832�,8%0%� FRQJUHVV�ZDV� WKH�<RXQJ�6FLHQWLVWV� 3URJUDPPH�

RUJDQL]HG� E\� )UHG� 3DOPHU� �'DOKRXVLH� 8QLYHUVLW\�� &DQDGD��� 2YHU� ����

\RXQJ� VFLHQWLVWV� VXEPLWWHG� DEVWUDFWV� IRU� WKLV�SURJUDPPH� IURP�RYHU����

FRXQWULHV�� 6RXWK� $IULFD� ZDV� ZHOO� UHSUHVHQWHG� E\� 'U� 22� �7D\R�

2GXQXJD� �8&7��� 0V� &KULVWLQH�0DULW]� �83��� DQG� 'U� &ROOHWW� 'DQGDUD�

�8&7��� 2WKHU� UHSUHVHQWDWLYHV� IURP�$IULFD� LQFOXGHG�0U� 'DYLG�0HQJH�

�.HQ\D���



&RQWLQHQWDO�$FWLYLWLHV

7KH�)$6%0%�&RQJUHVV�KHOG�LQ�<DRXQGH��&DPHURRQ����±���1RYHPEHU�

������ ZDV� DWWHQGHG� E\� 3URIHVVRU� 3DUNHU� DV� WKH� 6HFUHWDU\� *HQHUDO� RI�

)$6%0%��3URI�'LUN�%HOOVWHGW��6WHOOHQERVFK��DV� WKH�RIILFLDO�6$6%0%�

GHOHJDWH�� DQG�'U�+HQGULFNV� DV� DQ� DGGLWLRQDO� 6$6%0%� UHSUHVHQWDWLYH��

7KH\� HDFK� JDYH� RUDO� SUHVHQWDWLRQV� DQG� PDGH� LPSRUWDQW� FRQWDFWV� ZLWK�

VFLHQWLVW� IURP� WKH� $IULFDQ� FRQWLQHQW�� 7KH� )$6%0%� &RXQFLO� PHHWLQJ�

ZDV�KHOG�RQ��� 1RYHPEHU�������DW�ZKLFK�WKH�EXVLQHVV�RI�WKH�)$6%0%�

ZDV�GLVFXVVHG�DQG�WKH�QHZ�RIILFH�EHDUHUV�ZHUH�HOHFWHG��3URI�3DUNHU�ZDV�

HOHFWHG� DV� WKH� 7UHDVXUHU� RI� WKH� )$6%0%� ([HFXWLYH� &RPPLWWHH�� 7KH�

6$6%0%�&RXQFLO�SODQV�WR�LQFUHDVH�LWV�UROH�LQ�)$6%0%�DFWLYLWLHV��

1DWLRQDO�DQG�3URYLQFLDO�$FWLYLWLHV�

7KH���
WK
6$6%0%�&RQIHUHQFH�ZDV�KHOG�GXULQJ�����-XO\�������3UHWRULD�

ZLWK�WKH�WKHPH�³0ROHFXOHV�RI�/LIH�83�1RUWK´��DQG�ZDV�D�JUHDW�VXFFHVV�

WKDQNV� WR� WKH� RUJDQL]HUV�� WKH� 8QLYHUVLW\� RI� WKH� 1RUWK� �&R�FKDLU��

3URIHVVRU�5�%HFNHU��DQG�WKH�8QLYHUVLW\�RI�3UHWRULD��&R�FKDLU��3URIHVVRU�

$,�/RXZ���7KH�FRQIHUHQFH�DWWUDFWHG�D�FRQVLGHUDEOH�QXPEHU�RI�VWXGHQWV��

ZLWK� ���� GHOHJDWHV� LQ� WRWDO�� $� QXPEHU� RI� LQWHUQDWLRQDO� GHOHJDWHV�

SUHVHQWHG�NH\QRWH�WDONV�ZLWK�WKH�6$6%0%�VSRQVRULQJ�'U�0�&KHHWKDP�

�8&/�� 8.��� 7KH� 6$6%0%�%HFNPDQ�&RXOWHU� *ROG� DQG� 6LOYHU�0HGDO�

$ZDUGV�ZHUH�SUHVHQWHG� WR�3URI�-�+�+RIPH\U��86��DQG�3URI�-�5RKZHU�

�86��� UHVSHFWLYHO\�� ZKR� ERWK� JDYH� H[FHOOHQW� SUHVHQWDWLRQV� RQ� WKHLU�

UHVHDUFK��7KH�6$6%0%�+RQRXUV�$ZDUG�ZDV�SUHVHQWHG�WR�0V�0�5RX[�

�5$8��

,Q�DGGLWLRQ�WR�WKH���
WK
6$6%0%�&RQIHUHQFH��GXULQJ������WKH�IROORZLQJ�

DFWLYLWLHV�ZHUH�DOVR�RUJDQL]HG�DQG�IXQGHG�WKURXJK�WKH�6$6%0%�

�� (DVWHUQ�&DSH�6\PSRVLXP����'HFHPEHU�

�� (%*�$QQXDO�3UL]H�IRU�WKH�EHVW�VWXGHQW�DW�D�*HQHUDO�0HHWLQJ�

�� 6HHG� PRQH\� WR� WKH� 2UJDQL]LQJ� &RPPLWWHH� RI� WKH� 6$6%0%�

&RQIHUHQFH�SODQQHG�IRU�-DQXDU\������
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7KH�(DVWHUQ�&DSH� 6\PSRVLXP� DWWUDFWHG� RYHU� ��� SDUWLFLSDQWV� IURP� WKH�

8QLYHUVLW\� RI� )RUW� +DUH�� 8QLYHUVLW\� RI� 3RUW� (OL]DEHWK� �83(�� DQG�

5KRGHV�8QLYHUVLW\��7KHUH�ZHUH����SUHVHQWDWLRQV�E\�SRVWJUDGXDWHV�IURP�

DOO� SDUWLFLSDWLQJ� LQVWLWXWLRQV��7KH� GD\� HQGHG�ZLWK� D�NH\QRWH� OHFWXUH�E\�

3URIHVVRU�/D]OR�*UDI��(RVWRY�8QLYHUVLW\��%XGDSHVW��+XQJDU\�ZKR�WKHQ�

SUHVHQWHG� WKH� SUL]HV� IRU� WKH� EHVW� SUHVHQWDWLRQV� DZDUGHG� WR� $GHOH�

7KRPDV��3K'�DW�83(���$GGPRUH�6KRQKDL��06F�DW�5KRGHV�8QLYHUVLW\��

DQG�7XQJD�0DIXQJD� �06F� DW� )RUW�+DUH�8QLYHUVLW\���7KH�(%*�KRVWHG�

TXDUWHUO\�*HQHUDO�0HHWLQJV�DV�D�SODWIRUP�IRU�\RXQJ�VFLHQWLVWV�WR�SUHVHQW�

WKHLU�ZRUN� WR� DQ� LQIRUPHG�DXGLHQFH�� ,Q� ����� WKH�6$6%0%�VSRQVRUHG�

SUL]H� IRU� WKH� EHVW� SUHVHQWDWLRQ� DW� D�*HQHUDO�0HHWLQJV�ZDV� DZDUGHG� WR�

*HHWD�(LFN��3K'�DW�8&7���

,Q� DGGLWLRQ� WR� VXSSRUWLQJ� GLVFLSOLQH� UHODWHG� DFWLYLWLHV�� PHPEHUV� RI�

6$6%0%� &RPPLWWHH� KDYH� EHHQ� LQYROYHG� LQ� ZRUNVKRSV� DQG� IRUXPV�

FRRUGLQDWHG� E\� RUJDQL]DWLRQV� LQYROYHG� LQ� SURPRWLQJ� VFLHQFH� DQG�

WHFKQRORJ\�LQ�JHQHUDO��3URIHVVRU�'�&RZDQ�DWWHQGHG�D�1DWLRQDO�6FLHQFH�

DQG� 7HFKQRORJ\� )RUXP� �167)�� ZRUNVKRS� KHOG� RQ� ��� 2FWREHU� ������

7KHUH� ZHUH� D� QXPEHU� RI� NH\QRWH� SUHVHQWDWLRQV� E\� WKH� 'HSDUWPHQW� RI�

6FLHQFH� DQG� 7HFKQRORJ\� �'67�� DQG� WKH� 'HSDUWPHQW� RI� 7UDGH� DQG�

,QGXVWU\� �'7,��RQ� FDSDFLW\�EXLOGLQJ�DQG� WKH�HFRQRP\��7KHUH�ZDV�DOVR�

GLVFXVVLRQ� DERXW� WKH� HVWDEOLVKPHQW� RI� D� GDWDEDVH� IRU� WKH� VWRUDJH� RI�

LQIRUPDWLRQ� DERXW� WKH� SURIHVVLRQDO� SURJUHVVLRQ� RI� 6RXWK� $IULFDQ�

SRVWJUDGXDWHV��7KH�6$6%0%�&RXQFLO�LV�FRQVLGHULQJ�EHLQJ�LQYROYHG�LQ�

WKH� HVWDEOLVKPHQW� RI� VXFK� D� GDWDEDVH��2Q� ���0DUFK� ������'U�*DVSDU�

DWWHQGHG� DQ� 167)� PHHWLQJ� IRU� WKH� 6(7$*� VHFWRU� �6FLHQWLILF��

(QJLQHHULQJ�DQG�7HFKQRORJLFDO�6RFLHWLHV�DQG�$OOLHG�3URIHVVLRQV�*URXS�

RI�6$���DW�ZKLFK�6(7$*�ZDV�RIILFLDOO\�ODXQFKHG�ZLWK�WKH�HOHFWLRQ�RI�LWV�

([HFXWLYH�&RPPLWWHH�DQG�,QWHUQDO�&RXQFLO�

6$6%0%�6WXGHQW�'DWDEDVH�DQG�6$6%0%�6WXGHQW�7UDYHO�$ZDUGV�

IRU����������

7KH� 6$6%0%� &RXQFLO� VWXGHQW� PHPEHUV�� 1\DUDG]R� &KLJRULPER�

7VLNLZD DQG�3HWUD�*HQW]�� KDYH�EHHQ�YHU\�EXV\�VHWWLQJ�XS�D�6$6%0%�



VWXGHQW�PHPEHU¶V� GDWDEDVH�� 7KLV� GDWDEDVH� ZLOO� EH� FRPSOHWHG� LQ� ����

DQG�DFFHVVLEOH�WKURXJK�WKH�VRFLHW\¶V�ZHESDJH��7KH�DLP�RI�WKLV�GDWDEDVH�

LV�WR�IDFLOLWDWH�WKH�FRPPXQLFDWLRQ�EHWZHHQ�VWXGHQWV��DQG�WKH�WUDFNLQJ�RI�

WKH� DFWLYLWLHV� RI� RXU� VWXGHQW� PHPEHUV�� ,� ZRXOG� OLNH� WR� HQFRXUDJH� DOO�

VWXGHQW�PHPEHUV� DQG�+HDGV�RI�'HSDUWPHQWV� WR� VXEPLW� WKH�QDPHV� DQG�

FRQWDFW� GHWDLOV� RI� VWXGHQW� PHPEHUV� WR� 1\UDG]R� DQG� 3HWUD� DV� VRRQ� DV�

SRVVLEOH��VR�DV�WR�H[SHGLWH�WKH�HVWDEOLVKPHQW�RI�WKLV�GDWDEDVH�

$W�WKH�ODVW�PHHWLQJ�RI�WKH�6$6%0%�&RXQFLO��8:&�����-DQXDU\�������

D� SRVWJUDGXDWH� VWXGHQW� WUDYHO� EXUVDU\� VFKHPH� ZDV� SURSRVHG� DQG�

DSSURYHG� E\� WKH�&RXQFLO��7KLV� VFKHPH�ZLOO� SURYLGH� WKUHH�EXUVDULHV�RI�

5����� HDFK� DV� D� FRQWULEXWLRQ� WR� WUDYHO� WR� ,8%0%�DIILOLDWHG�

LQWHUQDWLRQDO� FRQIHUHQFHV�� � 7KH� 3UHVLGHQW�� 9LFH�3UHVLGHQW� DQG� WKH�

VWXGHQW�PHPEHUV�RI�WKH�6$6%0%�&RXQFLO�KDYH�EHHQ�FRQVWLWXWHG�DV�WKH�

7UDYHO�$ZDUGV� 6XEFRPPLWWHH�� DQG�ZH� VWURQJO\� HQFRXUDJH� VWXGHQWV� WR�

DSSO\� IRU� WKLV� WUDYHO� DZDUG� E\� VXEPLWWLQJ� D� OHWWHU� RI�PRWLYDWLRQ� IURP�

WKHLU�VXSHUYLVRU��FRQIHUHQFH�GHWDLOV�DQG�&9�WR�WKH�3UHVLGHQW���$Q\�RWKHU�

WUDYHO�DZDUGV�RU�JUDQWV�PXVW�DOVR�EH�GHFODUHG�

)LQDOO\��,�ZRXOG�OLNH�WR�HQFRXUDJH�DOO�WKH�PHPEHUV�RI�6$6%0%�DQG�WKH�

ZLGHU� VFLHQWLILF� FRPPXQLW\� WR� SURYLGH� WKH� 6$6%0%� &RXQFLO� ZLWK�

IHHGEDFN� DERXW�KRZ�ZH�FDQ�EHWWHU� VHUYH� WKH� FRPPXQLW\��$OO� WKH�EHVW��

HVSHFLDOO\�WR�WKH�VWXGHQWV��IRU�\RXU�UHVHDUFK�DQG�WHDFKLQJ�LQ������

3URIHVVRU�*UHJ�%ODWFK

3UHVLGHQW�RI�6$6%0%

3URIHVVRU�RI�%LRFKHPLVWU\

'HSDUWPHQW�RI�%LRFKHPLVWU\��0LFURELRORJ\�	�%LRWHFKQRORJ\

5KRGHV�8QLYHUVLW\

*UDKDPVWRZQ�����

7HO����������������)D[����������������(PDLO��*�%ODWFK#UX�DF�]D
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81,9(56,7<�2)�35(725,$

'(3$570(17�2)�%,2&+(0,675<

0DVWHUV��3K'�	�3RVWGRFWRUDO�2SSRUWXQLWLHV

)XQGHG� SRVLWLRQV� DUH� DYDLODEOH� IRU� SRVWJUDGXDWH� VWXGHQWV� �15)�*UDQW�

KROGHU� OLQNHG� EXUVDULHV�� DQG� D� SRVWGRFWRUDO� IHOORZ� �83�3RVWGRFWRUDO�

)HOORZVKLS��WR�FRQGXFW�UHVHDUFK�LQ�3URWHRPLFV�DQG�3HSWLGRPLFV��ZLWKLQ�

WKH�0ROHFXODU�3DUDVLWRORJ\��7LFN�JURXS��UHVHDUFK�WHDP�

7KH� SULPDU\� IRFXV� RI� WKLV� UHVHDUFK� SURJUDPPH� LV� WR� HVWDEOLVK� WKH�

SURWHRPH�SHSWLGRPH� SDWWHUQV� IRU� YDULRXV� WLFN� WLVVXHV� NQRZQ� WR� SOD\� D�

UROH� LQ� LQQDWH� LPPXQLW\� DQG� WR� LQYHVWLJDWH� KRZ� WKHVH� SDWWHUQV� FKDQJH�

ZLWK� SDWKRJHQ� LQIHFWLRQ�� .QRZOHGJH� REWDLQHG� IURP� WKHVH� VWXGLHV�ZLOO�

OHDG� WR� WKH�GLVFRYHU\�RI�ERWK�QRYHO�DQWLPLFURELDO�SHSWLGHV�DQG�SURWHLQ�

DQWLJHQV�IRU�YDFFLQH�GHYHORSPHQW�

7KH�VXFFHVVIXO�SRVWGRFWRUDO�FDQGLGDWH�VKRXOG�KDYH�D�VWURQJ�EDFNJURXQG�

LQ� ELRFKHPLFDO� DQG� PROHFXODU� ELRORJ\� WHFKQLTXHV�� ([SHULHQFH� LQ�

SURWHRPLFV�DQG�SHSWLGRPLFV�LV�GHVLUDEOH��EXW�QRW�HVVHQWLDO�

,I�\RX�DUH� LQWHUHVWHG�LQ�GRLQJ�D�KLJKHU�GHJUHH�RU�SRVWGRFWRUDO�UHVHDUFK��

SOHDVH�FRQWDFW

'U�$QDEHOOD�*DVSDU

'HSDUWPHQW�RI�%LRFKHPLVWU\

8QLYHUVLW\�RI�3UHWRULD

3UHWRULD������

6RXWK�$IULFD

7HO�����������������

)D[�����������������

(�PDLO��DQDEHOOD�JDVSDU#ELRDJULF�XS�DF�]D



7KH�8QLYHUVLW\�RI�.ZD=XOX�1DWDO�LV�FRPPLWWHG�WR�HPSOR\PHQW�HTXLW\�DQG�ZLOO�

JLYH�SUHIHUHQFH�WR�DSSRLQWDEOH�FDQGLGDWHV�IURP�WKH�GHVLJQDWHG�JURXSV�

352)(6625�2)�*(1(7,&6

6&+22/�2)�02/(&8/$5�	

&(//8/$5�%,26&,(1&(6

3,(7(50$5,7=%85*�&$0386

5()(5(1&(�12���3�������

7KH�VXFFHVVIXO�FDQGLGDWH�ZLOO�PDNH�D�G\QDPLF�FRQWULEXWLRQ�WR�WKH�OHDGHUVKLS�RI�WKH�

GLVFLSOLQH�RI�*HQHWLFV�DQG�ZLOO�EH�H[SHFWHG�WR�WDNH�RQ�DFDGHPLF�DQG�DGPLQLVWUDWLYH�

WDVNV�ZLWKLQ�WKH�6FKRRO�

0LQLPXP�UHTXLUHPHQWV�

x 3K'�

x )LYH�\HDUV�OHFWXULQJ�H[SHULHQFH�DW�XQGHUJUDGXDWH�DQG�SRVWJUDGXDWH�OHYHOV�

x 7UDLQLQJ�LQ�WKH�EURDG�'LVFLSOLQH�RI�*HQHWLFV�

x $�UHVHDUFK�UHFRUG�HYLGHQFLQJ�SXEOLFDWLRQV��SRVWJUDGXDWH�VWXGHQW�VXSHUYLVLRQ�

DQG�DWWUDFWLRQ�RI�IXQGV��WKDW�HVWDEOLVKHV�WKH�DSSOLFDQW�DV�D�VFLHQWLVW�ZLWK�DQ�

LQWHUQDWLRQDO�UHSXWDWLRQ��

x (YLGHQFH�RI�DELOLW\�WR�SHUIRUP�D�OHDGLQJ�UROH�LQ�WKH�DFDGHPLF�DQG�UHVHDUFK�

SURJUDPPH�

$OO�DUHDV�RI�JHQHWLFV�ZLOO�EH�FRQVLGHUHG��EXW�D�UHVHDUFK�EDFNJURXQG�LQ�%LRLQIRUPDWLFV�

ZLOO�EH D�UHFRPPHQGDWLRQ��6RXWK�$IULFDQ�FDQGLGDWHV�VKRXOG�SUHIHUDEO\�KROG�D�FXUUHQW�

UDWLQJ�E\�WKH�1DWLRQDO�5HVHDUFK�)RXQGDWLRQ�

7KH�UHPXQHUDWLRQ�SDFNDJH�LQFOXGHV�EHQHILWV�DQG�ZLOO�EH�GHSHQGHQW�RQ�WKH�

TXDOLILFDWLRQV�DQG�H[SHULHQFH�RI�WKH�VXFFHVVIXO�DSSOLFDQW��7KHVHOHFWLRQ�SURFHVV�

ZLOO�FRPPHQFH�RQ���-XQH������DQG�ZLOO�FRQWLQXH�XQWLO�D�VXLWDEOH�FDQGLGDWH�LV�

DSSRLQWHG�RU�D�GHFLVLRQ�LV�WDNHQ�QRW�WR�ILOO�WKH�SRVW�

$SSOLFDQWV�DUH�UHTXLUHG�WR�VXEPLW�D�IXOO�&9��WRJHWKHU�ZLWK�WKH�QDPH��WHOHSKRQH�

QXPEHUV��DQG�ID[�QR��RU�H�PDLO�DGGUHVV�RI�WKUHH�UHIHUHHV��WR�+XPDQ�5HVRXUFHV�

$GPLQLVWUDWLRQ��8QLYHUVLW\�RI�.ZD=XOX�1DWDO��3ULYDWH�%DJ�;���6FRWWVYLOOH��������

)D[��1R���������������������RU�H�PDLO�1HOG#XN]Q�DF�]D
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7KH�8QLYHUVLW\�RI�.ZD=XOX�1DWDO�LV�FRPPLWWHG�WR�HPSOR\PHQW�HTXLW\�DQG�ZLOO�

JLYH�SUHIHUHQFH�WR�DSSRLQWDEOH�FDQGLGDWHV�IURP�WKH�GHVLJQDWHG�JURXSV�

6(1,25�/(&785(5

0,&52%,2/2*<

6&+22/�2)�$33/,('�(19,5210(17$/�6&,(1&(6

3,(7(50$5,7=%85*�&$0386

5()(5(1&(�12���3�������

7KH�VXFFHVVIXO�DSSOLFDQW�ZLOO�WDNH�DQ�DFWLYH�UROH�LQ�WHDFKLQJ�DQG�WUDLQLQJ�VWXGHQWV�LQ�

SURJUDPPHV�LQ�*HQHUDO��,QGXVWULDO�DQG�(QYLURQPHQWDO�0LFURELRORJ\�DQG�,QGXVWULDO�

%LRSURFHVVLQJ�7HFKQRORJ\��6�KH�ZLOO�EH�H[SHFWHG�WR�HVWDEOLVK�D�YLJRURXV�UHVHDUFK�

SURJUDPPH�LQ�PLFURELRORJ\�DQG�ZLOO�VXSHUYLVH�SRVWJUDGXDWH�VWXGHQWV�DW�WKH�06F�DQG�

3K'�OHYHOV���:H�DUH�ORRNLQJ�IRU�D�UHVRXUFHIXO��VHOI�PRWLYDWHG�SHUVRQ�FRPPLWWHG�WR�

H[FHOOHQFH�LQ�WHDFKLQJ�DQG�SURPRWLQJ�PLFURELRORJ\�DV�D�GLVFLSOLQH�

0LQLPXP�UHTXLUHPHQWV�

x $�3K'�DQG�SULRU�WUDLQLQJ�VSHFLILFDOO\�LQ�PLFURELRORJ\�ZLWK�VSHFLDOLVDWLRQ�LQ�

HLWKHU�LQGXVWULDO�RU�HQYLURQPHQWDO�PLFURELRORJ\�ELRWHFKQRORJ\

x $�EUHDGWK�RI�NQRZOHGJH�DQG�UHVHDUFK�LQWHUHVWV�LQ�WKH�EURDGHU�DUHDV�RI�

PLFURELRORJ\�DQG�ELRWHFKQRORJ\�

x (YLGHQFH�RI�OHFWXULQJ�H[SHULHQFH�LQ�YDULRXV�DVSHFWV�RI�PLFURELRORJ\�DW�ERWK�

XQGHUJUDGXDWH�DQG�SRVWJUDGXDWH�OHYHOV�

x ([SHULHQFH�LQ�VXSHUYLVLRQ�RI�SRVWJUDGXDWH�VWXGHQWV��

x (YLGHQFH�RI�VXFFHVVIXO�UXQQLQJ�RI�LQGHSHQGHQW�UHVHDUFK�SURJUDPPHV�DQG�

SXEOLFDWLRQ�RI�WKH�ILQGLQJV�DV�UHIHUHHG�MRXUQDO�SXEOLFDWLRQV�

x (YLGHQFH�RI�REWDLQLQJ�H[WHUQDO�IXQGLQJ�

,Q�DGGLWLRQ��WKH�IROORZLQJ�ZRXOG�EH�FRQVLGHUHG�DGYDQWDJHRXV�

x (VWDEOLVKHG�OLQNDJHV�ZLWK�LQGXVWU\�

x ([SHULHQFH�LQ�FXUULFXOXP�GHYHORSPHQW��DQG�

x ([SHULHQFH�H[SHUWLVH�LQ�WHDFKLQJ�FRXUVHV�LQ�IHUPHQWDWLRQ�WHFKQRORJ\�

7KH�UHPXQHUDWLRQ�RIIHUHG�ZLOO�EH�GHWHUPLQHG�DFFRUGLQJ�WR�WKH�TXDOLILFDWLRQV�

DQG�RU�H[SHULHQFH�RI�WKH�VXFFHVVIXO�DSSOLFDQW��7KH�SURFHVV�RI�VHOHFWLRQ�ZLOO�

FRPPHQFH�RQ���-XQH������DQG�ZLOO�FHDVH�RQO\�DIWHU�WKH�YDFDQF\�KDV�EHHQ�ILOOHG�

$SSOLFDQWV�DUH�UHTXLUHG�WR�VXEPLW�D�&9��WRJHWKHU�ZLWK�IXOO�FRQWDFW�GHWDLOV�RI�

WKUHH�UHIHUHHV��WR�+XPDQ�5HVRXUFHV��8QLYHUVLW\�RI�.ZD=XOX�1DWDO��3ULYDWH�%DJ�

;����6FRWWVYLOOH��������)D[��1R����������������������(�PDLO�%KHEKHF#XN]Q�DF�]D



5HJLRQDO�5HSRUWV
05&�86�&HQWUH� IRU�0ROHFXODU�DQG�&HOOXODU�%LRORJ\��'HSDUWPHQW�

RI�0HGLFDO�%LRFKHPLVWU\��)DFXOW\�RI�+HDOWK�6FLHQFHV��8QLYHUVLW\�RI�

6WHOOHQERVFK

5HSRUWHG�E\�9DOHULH�&RUILHOG

,W� KDUGO\� VHHPV� SRVVLEOH� WKDW� WLPH� KDV� SDVVHG� VR� TXLFNO\� DQG� WKDW� WKH�

FDOO� KDV� JRQH� RXW� IRU� FRQWULEXWLRQV� IRU� WKH� XSFRPLQJ� HGLWLRQ� RI� WKH�

6$6%0%� QHZVOHWWHU�� ,QLWLDOO\�� ,� ZDV� FRQFHUQHG� WKDW� WKHUH� FRXOGQ¶W�

SRVVLEO\� EH� WKDW� PXFK� QHZV� WR� UHSRUW�� EXW� ,� GRQQHG�P\� LQYHVWLJDWLYH�

UHSRUWHU¶V�EHOWHG�UDLQFRDW�DQG�VHW�RXW�DORQJ�WKH�FRUULGRUV�RI�DFDGHPLD�WR�

IHUUHW�RXW�WKH�WUXWK�

,� QHHGQ¶W� KDYH�ZRUULHG�� WKHUH� LV� SOHQW\� RI� DFWLRQ� WR� UHSRUW�� /HW¶V� VWDUW�

ZLWK�WKH�ZLQQHU�RI�WKH������6$6%0%�%HFNPDQQ�VLOYHU�PHGDO��IRU�KHU�

ZRUN� RQ� WKH�PROHFXODU� SDWKRSK\VLRORJ\� RI� WKH� LQKHULWHG� KHDUW� GLVHDVH�

K\SHUWURSKLF� FDUGLRP\RSDWK\� �+&0���'U�+DQOLH�0RROPDQ�6PRRN�� ,Q�

WKH� ODVW�PRQWK��+DQOLH� VFRRSHG WZR�PRUH�

SUHVWLJLRXV� DZDUGV�� WKH� ILUVW�� D�:HOOFRPH�

7UXVW� 6HQLRU� 5HVHDUFK� )HOORZVKLS� ZKLFK�

UHIOHFWV� LQWHUQDWLRQDO� UHFRJQLWLRQ� RI�

RXWVWDQGLQJ� DELOLW\� DQG� ZKLFK� ZLOO�

JHQHURXVO\� IXQG� KHU�ZRUN�� RQ� WKH� JHQHWLF�

PHFKDQLVPV�WKDW�PRGLI\�WKH�H[SUHVVLRQ�RI�

+&0�� IRU� ILYH� \HDUV�� ,Q� DGGLWLRQ�� +DQOLH�

KDV�UHFHLYHG�WKH�15)�3UHVLGHQW¶V�DZDUG��ZKLFK�JRHV�ZLWK�D�3�UDWLQJ� DQ�

DFNQRZOHGJHPHQW� RI� D� \RXQJ� VFLHQWLVW� RI� LQWHUQDWLRQDO� DQG� QDWLRQDO�

VWDQGLQJ�� $OO� WKLV� RQ� WRS� RI� WKH� :HOOFRPH� 7UXVWV� UHQHZDO� RI� KHU�

&ROODERUDWLYH�5HVHDUFK�,QLWLDWLYH�*UDQW��&5,*��ZLWK�WKH�JURXS�RI�3URI�

+XJK� :DWNLQV� DW� 2[IRUG� 8QLYHUVLW\�� WR� XQGHUVWDQG� WKH� UROH� RI� WKH�

VDUFRPHULF� SURWHLQ�� FDUGLDF� P\RVLQ� ELQGLQJ� SURWHLQ� &�� LQ� WKH�

GHYHORSPHQW�RI�+&0��DQG�DQ�15)�JUDQW�
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3URIHVVRU� 7RPPLH�9LFWRU� KDV� DOVR� EHHQ� UHZDUGHG� IRU� KLV� FRQVLVWHQWO\�

SURGXFWLYH� UHVHDUFK� LQWR� WKH� PROHFXODU� XQGHUSLQQLQJV� RI� DFTXLUHG�

DQWLELRWLF� UHVLVWDQFH� LQ� WKH� SDWKRJHQ� 0\FREDFWHULXP� WXEHUFXORVLV��

3UHVHQWO\�� KH� KROGV� DQ� 1,+� �86$�� JUDQW� IRU� FROODERUDWLYH�

HSLGHPLRORJLFDO� UHVHDUFK� ZLWK� 3URI� 0HJDQ� 0XUUD\� DW� +DUYDUG�

8QLYHUVLW\�� D� :HOOFRPH� 7UXVW� &5,*� ZLWK� 3URI� 'RXJODV� <RXQJ� DW�

,PSHULDO�&ROOHJH��/RQGRQ�WR�VWXG\�PXOWLGUXJ�UHVLVWDQW��0'5��7%��+LV�

JURXS� KDV� IROORZHG� VHULRXV� RXWEUHDNV� RI� 0'5� 7%� VWUDLQV� LQ� WKH�

:HVWHUQ�&DSH�� DQG� LGHQWLILHG� DQ� HPHUJLQJ�0'5� VWUDLQ� LQ� WKH�*HRUJH�

DUHD��3K'�VWXGHQW��0V�(OL]PD�6WUHLFKHU��WUDYHOOHG�WR�*XDGHORSH��WR�WKH�

LQWHUQDWLRQDO�7%�ILQJHUSULQWLQJ�GDWDEDVH�WR�IROORZ�XS�RQ�WKLV�ZRUN��+H�

DOVR�KROGV�DQ�15)�JUDQW�DQG�VHHNV�WR�XQGHUVWDQG�WKH�G\QDPLFV�RI�0'5�

7%� RXWEUHDNV�� 7KHVH� ILQGLQJV� KDYH� EURXJKW� QRW� RQO\� VFLHQWLILF�

UHFRJQLWLRQ� �VHH� DFFRPSDQ\LQJ� LOOXVWUDWLRQ�� EXW� KDYH� IRXQG� 7RPPLH�

Y\LQJ�ZLWK� -RGLH�)RVWHU� IRU� IURQW�SDJH�FRYHUDJH� �RU�XQFRYHUDJH� LQ� WKH�



FDVH� RI�0V�)RVWHU���5HSRUWV� LQ� WKH� SRSXODU� SUHVV� KDYH� KHOSHG� WR� UDLVH�

DZDUHQHVV�DPRQJ�WKH�SXEOLF�DQG�KHDOWK�FDUH�ZRUNHUV��

7KH�&HQWUH�KDV�KDUYHVWHG�DGGLWLRQDO� IXQGLQJ� WR� WKDW�PHQWLRQHG�DERYH��

ZLWK� IRXU� RWKHU� QHZ� 15)� JUDQWV� WR� 3,V� ZRUNLQJ� RQ� 7%�� FRQWLQXLQJ�

VXSSRUW� IURP� *OD[R�6PLWK�.OLQH� IRU� 7%� VWXGLHV� DQG� IURP� WKH� ,WDOLDQ�

0LQLVWU\� RI� )RUHLJQ $IIDLUV�� WKURXJK� 3URI� 3HWHU� 6FKZDUW]� RI� WKH�

8QLYHUVLW\�RI�3DYLD��ZLWK�ZKRP�3URIV�9DOHULH�&RUILHOG�DQG�3DXO�%ULQN�

KDYH� FROODERUDWLRQV� IRU�PROHFXODU� DQG� FOLQLFDO� UHVHDUFK� LQWR� WKH� /RQJ�

47�V\QGURPHV�

7KH� &HQWUH� LV� VWLOO� LQYROYHG� ZLWK� VFLHQWLILF� RXWUHDFK� SURJUDPPHV� LQ�

$IULFD�� VSHDUKHDGHG� E\� 3URI� 9LFWRU� WKURXJK� DQ� LQLWLDWLYH� RI� WKH�

,QWHUQDWLRQDO� $WRPLF� (QHUJ\� $JHQF\� �,$($��� 7KH� SURJUDPPH� EULQJV�

\RXQJ� VFLHQWLVWV� IURP� $IULFDQ� FRXQWULHV� WR� UHFHLYH� WUDLQLQJ� LQ� WKH�

PROHFXODU�WRROV�XVHG�LQ�UHVHDUFK�LQWR�LQIHFWLRXV�GLVHDVHV��7KH�VXFFHVV�RI�

WKLV� DSSURDFK� ZDV� HYLGHQW� ZLWK� D� UHFHQW� SXEOLFDWLRQ� IURP� RQH� RI� WKH�

.HQ\DQ� WUDLQHHV� LQ� WKH� ,QWHUQDWLRQDO� -RXUQDO� RI� 7XEHUFOH� DQG� /XQJ�

'LVHDVH�� 7KH� &HQWUH� KDV� UHFHQWO\� KRVWHG� YLVLWV� RI� VFLHQWLVWV� IURP�

=DPELD��7DQ]DQLD��0R]DPELTXH��1LJHULD��7XQLVLD�DQG��FORVHU�WR�KRPH��

WKH� 8QLYHUVLW\� RI� WKH� 1RUWK�� :KLOH� 0V� 5DELD� -RKQVWRQ� WUDYHOHG� WR�

.RUHD�WR<QVHL�8QLYHUVLW\�DV�SDUW�RI�WKH�,$($�ZRUOGZLGH�SURJUDPPH�

7KH� GHSDUWPHQW� KDV� DOVR� VHHQ� YLVLWLQJ� VFLHQWLVWV� IURP� 6SDLQ��0V�$QD�

$TXLUH�YLD� WKH�/RQGRQ�6FKRRO�RI�+\JLHQH�DQG�7URSLFDO�0HGLFLQH��DQG�

'U� 5DOI� %DXPDQQ�� ZKR� MRLQHG� XV� IURP� WKH� 8QLYHUVLW\� RI� %HUQH��

6ZLW]HUODQG�ZKLOH�0U�-RHO�'MRED� LV�D�%6F�+RQV� VWXGHQW� IURP�*DERQ��

6RPH�RI�RXU�VWXGHQWV�DQG�VFLHQWLVWV�KDYH�EHHQ�WUDYHOLQJ�WRR��0V�&KDQWDO�

%DEE¶V�7%�ZRUN�WRRN�KHU�WR�WKH�3DVWHXU�,QVWLWXWH�IRU�D�VKRUW�VWD\��ZKLOH�

0U�7R\�GH�/DQJH�KDV�JRQH� WR� WKH�8QLYHUVLW\�RI� ,RZD� WR�SRVW�GRF��ZH�

KRSH�WKDW�KH�ZLOO�UHWXUQ�EULHIO\�WR�JUDGXDWH�LQ�'HFHPEHU���'U�6DPDQWKD�

6DPSVRQ�LV�VWLOO�DW�+DUYDUG�DQG�'U�&DUROLQH�9HUQRQ�LV�DW�WKH�8QLYHUVLW\�

RI� /RQGRQ�� 0U� /HVWHU� 0HLVVHQKHLPHU� LV� SXUVXLQJ� 3K'� VWXGLHV� LQ�
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%HOJLXP��ZKHUH�KH�KDV�OHDUQW�WR�OLNH�%HOJLXP�EHHU��WKRXJK�KH�VD\V�WKDW�

ZDV�QRW�WRR�KDUG���

3URI� 9DOHULH� &RUILHOG� UHPDLQV� DV� SDVVLRQDWH� DV� HYHU� DERXW� VFLHQFH�

FRPPXQLFDWLRQ�� DQG� ZLWK� LQFUHDVLQJ� DZDUHQHVV� IURP� QDWLRQDO� DQG�

LQWHUQDWLRQDO� IXQGLQJ� ERGLHV� RI� WKH� QHHG� WR� HQJDJH� WKH� SXEOLF� LQ� DQ�

DSSUHFLDWLRQ� RI� VFLHQFH� VKH� H[SHFWV� WR� VHH�PRUH� FROOHDJXHV� EHFRPLQJ�

LQYROYHG�� 6KH� UHFHLYHG� DQ� DZDUG� IURP� WKH� 3XEOLF� 8QGHUVWDQGLQJ� RI�

%LRWHFKQRORJ\� �38%��,QLWLDWLYH�RI�6$$67$��WKH�DFURQ\PV�XVHG� WR�EH�

38%�)(67��ZKLFK�VRXQGHG�D�ORW�RI�IXQ���WR�GHVLJQ��PDNH�DQG�GLVWULEXWH�

ZRUNVKRS�NLWV� IRU�VFKRROV� WR�GHP\VWLI\�'1$�DQG� WKH�*0�WHFKQRORJ\��

DQG� WR� HQFRXUDJH� GLVFXVVLRQ� RI� WKHLU� DSSOLFDWLRQV�� 7KHVH� NLWV� KDYH�

SURYHG� VR� SRSXODU� WKDW�9DOHULH� LV� QRZ� HQJDJHG�ZLWK� D� FROOHDJXH��0UV�

.KDOLSKD�5DPDKODSH��LQ�GHYHORSLQJ�WKH�NLWV�IRU�UXUDO�FRPPXQLWLHV��7KH�

DFFRPSDQ\LQJ� LOOXVWUDWLRQ� VKRZV�PHPEHUV� RI� WKH�&HQWUH�EHLQJ�JXLQHD�

SLJV� IRU�DQRWKHU�DFWLYLW\� WKDW�GHPRQVWUDWHV�KRZ�HDVLO\�+,9�LV�VH[XDOO\�

WUDQVPLWWHG��$OWKRXJK�HYHU\RQH�KDG�D�ORW�RI�IXQ��WKH�FKLOOLQJ�WDNH�KRPH�

PHVVDJH�ZDV�FOHDU�

,� KDYH� WULHG� WR� JLYH� D� VQDSVKRW� YLHZ� RI� WKH� YDULHG� DVSHFWV� RI�PHGLFDO�

ELRFKHPLVWU\� SUDFWLFHG� LQ� WKH� &HQWUH� WKHUH� DUH� RI� FRXUVH�PDQ\� RWKHU�

WDOHV�WR�EH�WROG�� EXW�WKH\�ZLOO�KDYH�WR�ZDLW�XQWLO�WKH�QH[W�QHZVOHWWHU�

'HSDUWPHQW�RI�%LRFKHPLVWU\�DQG�0LFURELRORJ\��83(

5HSRUWHG�E\�9DXJKQ�2RVWKXL]HQ

5\QR�1DXGp XQGHUWRRN�WZR�UHVHDUFK�YLVLWV�WR�(XURSH�DQG�WKH�)DU�(DVW�

LQ� ������ � ,Q� -XO\�$XJXVW� KH� VSHQW� VL[� ZHHNV� DW� WKH� (|WY|V� /RUiQG�

8QLYHUVLW\�� %XGDSHVW�� LQ� WKH� ODERUDWRU\� RI� 3URI� /iV]OR� *UiI�� � 7KHLU�

FROODERUDWLYH� ZRUN� RQ� RVWULFK� WU\SVLQ�RJHQ�� KDV� EHHQ� IXQGHG� IRU� WKH�

SDVW� WKUHH� \HDUV� DV� SDUW� RI� WKH� +XQJDULDQ�6$� LQWHUJRYHUQPHQWDO� 6�7�

3URJUDPPH� IRU����������� ,Q�2FWREHU�1RYHPEHU�KH� VSHQW� VL[�ZHHNV�

LQ� WKH� )DU� (DVW�� �$W� WKH�&KLQHVH�8QLYHUVLW\� RI�+RQJ�.RQJ� KH� YLVLWHG�



3URIHVVRUV�%XQ�1J�DQG�&KULV�&KHQJ�DQG�GLVFXVVHG�FROODERUDWLYH�ZRUN�

RQ� PHGLFLQDO� SODQWV�� � ,Q� -DSDQ� 3URI� 1DXGp� VSHQW� IRXU� ZHHNV� LQ� WKH�

ODERUDWRU\� RI� 3URI� .RML� 0XUDPRWR� DW� WKH� 'HSDUWPHQW� RI� %LRORJLFDO�

5HVRXUFH�6FLHQFHV��7RKRNX�8QLYHUVLW\��6HQGDL���1�WHUPLQDO�DPLQR�DFLG�

VHTXHQFLQJ� RI� ELRPROHFXOHV� IURP� 83(� 0� DQG� '� VWXGHQWV� ZDV�

XQGHUWDNHQ� DQG� D� VHULHV� RI� OHFWXUHV� ZDV� SUHVHQWHG� WR� SRVWJUDGXDWH�

VWXGHQWV�DQG�DFDGHPLFV�RQ�83(¶V�RVWULFK�UHVHDUFK���&ROODERUDWLRQ�ZLWK�

3URI� 0XUDPRWR¶V� ODERUDWRU\� ZDV� DOVR� LQLWLDWHG� IRFXVLQJ� RQ�

FROODJHQDVHV�� PHWDOORSHSWLGDVHV�� JHODWLQDVHV�� � +H� YLVLWHG� 6DJDPLKDUD�

�RXWVLGH� 7RN\R�� ZKHUH� KH� OHFWXUHG� WR� PHPEHUV� RI� WKH� -DSDQ� 2VWULFK�

&RXQFLO� RQ� ³2VWULFKHV� DV� D� ELRUHVRXUFH�´� � 5\QR� DOVR� GLVFXVVHG�

FROODERUDWLYH�UHVHDUFK�RQ�WKH�F'1$�VHTXHQFLQJ�RI�RVWULFK�320&�ZLWK�

3URI�+LURVKL�.DZDXFKL�RI�WKH�/DERUDWRU\�RI�0ROHFXODU�(QGRFULQRORJ\��

.LWDVDWR�8QLYHUVLW\��6DQULND���5\QR�DOVR�DWWHQGHG�WKH�WKLUG�LQWHUQDWLRQDO�

3URWHRO\VLV�6RFLHW\�PHHWLQJ�LQ�1DJR\D�ZKHUH�KH�SUHVHQWHG�WZR�SRVWHUV��

³$FWLYLWLHV�RI� WKH�SURWHDVRPH�DQG�FDWKHSVLQV�%��/��+�DQG�'�LQ�RVWULFK�

PHDW´� �1DXGp�� 7KRPDV�� *RQGR]D�� 2RVWKXL]HQ� 	� +RIIPDQ�� DQG�

³.LQHWLF� LQYHVWLJDWLRQ� RI� WKH� ��6� SURWHDVRPH� IURP� RVWULFK� VNHOHWDO�

PXVFOH´��1DXGp��7KRPDV�	�2RVWKXL]HQ��

3URI�/iV]OR�*UiI�YLVLWHG�83(�LQ�1RYHPEHU������DIWHU�EHLQJ�JUDQWHG�DQ�

KRQRUDU\� SURIHVVRUVKLS� LQ� WKH� 'HSDUWPHQW� RI� %LRFKHPLVWU\� 	�

0LFURELRORJ\�DW�83(�� �+H�GHOLYHUHG�DQ�DGGUHVV�³6FLHQFH��)ULHQGV�DQG�

/DQGV´� WR� VWXGHQWV� DQG� VWDII�� � +H� ZDV� DOVR� DW� 83(� DV� SDUW� RI� WKH�

+XQJDULDQ�6$�FRRSHUDWLRQ�

7ZR� SURMHFWV� LQ� WKH� GHSDUWPHQW� DUH� IXQGHG� LQ� WKH� 15)� ,QGLJHQRXV�

.QRZOHGJH� 6\VWHPV� IRFXV� DUHD�� � 2QH� LV� KHDGHG� E\�0DU\QD� YDQ� GH�

9HQWHU� DQG� LV� LQYHVWLJDWLQJ� WKH� VWDWXV� RI� WUDGLWLRQDO� PHGLFLQH� LQ� WKH�

1HOVRQ�0DQGHOD�0HWURSROH���,W�LV�D�PXOWL�GLVFLSOLQDU\�SURMHFW�LQYROYLQJ�

UHVHDUFKHUV� IURP� RXU� RZQ� GHSDUWPHQW� DV�ZHOO� DV� SKDUPDF\�� FKHPLVWU\�

DQG� DQWKURSRORJ\�� � 7UDGLWLRQDO� PHGLFLQHV� DQG� LQGLJHQRXV� SODQWV� DUH�

WHVWHG� IRU� LQ� YLWUR ELRORJLFDO� DFWLYLWLHV� VXFK� DV� DQWLGLDEHWLF�� DQWLFDQFHU�

DQG� DQWL�+,9� DFWLYLWLHV� LQ� FROODERUDWLRQ�ZLWK�'UV�6DDUWMLH�5RX[�� DQG�
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9DXJKDQ� 2RVWKXL]HQ�� 3ODQWV� WKDW� DUH� IRXQG� WR� EH� DFWLYH� DUH�

LQYHVWLJDWHG� IXUWKHU� WR� GHWHUPLQH� WKHLU� PHFKDQLVPV� RI� DFWLRQ� DQG�

LGHQWLI\�DFWLYH�LQJUHGLHQWV���7UDGLWLRQDO�KHDOHUV�SOD\�DQ�DFWLYH�UROH�LQ�WKH�

UHVHDUFK� DQG� EHQHILW� WKURXJK� ZRUNVKRSV� WR� LPSURYH� WKH� PLFURELDO�

TXDOLW\�RI� WKHLU�PHGLFLQHV�DQG� WKHLU�NQRZOHGJH�DERXW�VSHFLILF�GLVHDVHV�

VXFK� DV� GLDEHWHV�� K\SHUWHQVLRQ� DQG� +,9�$,'6�� � $� PHGLFLQDO� JDUGHQ�

ZLOO�EH�VWDUWHG�WKLV�\HDU��������IRU�WUDGLWLRQDO�KHDOHUV�DQG�DV�D�VRXUFH�RI�

UHVHDUFK�PDWHULDO�

7KH� VHFRQG� ,.6� SURMHFW� LV� KHDGHG� E\� &DUPLQLWD� )URVW ZKR�

LQYHVWLJDWHV� ILQGLQJ� QRYHO� DQWLFRDJXODQWV� DV� WKURPERVLV� LV� RQH� RI� WKH�

PDMRU� FDXVHV�RI�PRUELGLW\� DQG�PRUWDOLW\�DVVRFLDWHG�ZLWK� VWUHVV� UHODWHG�

GLVHDVHV��$�FROODERUDWLYH�DUHD�EHWZHHQ�'UV�YDQ�GH�9HQWHU�DQG�)URVW� LV�

WKH� VHDUFK� IRU� FRPSRXQGV� WKDW� FRXOG� KDYH� ERWK� DQ� DQWLFDQFHU� DQG�

DQWLFRDJXODQW� ELRORJLFDO� DFWLYLW\� DV� LW� KDV� EHHQ� ZHOO� GRFXPHQWHG� WKDW�

FDQFHU� FHOOV� DUH� DEOH� WR� DFWLYDWH� FRDJXODWLRQ��ZKLFK� SURYLGHV�PDVNLQJ�

IURP�WKH�LPPXQH�V\VWHP�

7KH� WKLUG� UHVHDUFK� SURMHFW� ZLWKLQ� WKH� GHSDUWPHQW� LQYHVWLJDWHV� KXPDQ�

DQWLERG\� UHFHSWRU� SURWHLQV� H[SUHVVHG� KHWHURORJRXVO\� LQ� (VFKHULFKLD�

FROL�� 7KH�SURMHFW�LV�IXQGHG�E\�WKH�05&�DV�ZHOO�DV�WKH�15)�8QORFNLQJ�

WKH�)XWXUH� IRFXV� DUHD� DQG� LV� KHDGHG�E\�'U�9DXJKDQ�2RVWKXL]HQ�� ,Q�

-XQH�������9DXJKDQ�DQG�WZR�SRVWJUDGXDWH�VWXGHQWV��%URGLH�'DQLHOV�DQG�

(DUO� 3ULQVORR� XVHG� WKH� %LDFRUH� IDFLOLW\� RI� 'U� 'DYLG� 3XJK� DW� WKH�

8QLYHUVLW\�RI� WKH :HVWHUQ�&DSH� WR�DQDO\VH� WKH�ELQGLQJ�DIILQLW\�RI� WZR�

)F�UHFHSWRU�SURWHLQV�WR�KXPDQ�,J(�DQG�,J0���0V�'DQLHOV�FRPSOHWHG�KHU�

0DVWHUV�GHJUHH�DQG�LV�QRZ�ZRUNLQJ�DW�%ULVWRO�8QLYHUVLW\�

7KH� IRXUWK� UHVHDUFK� SURMHFW� IRFXVHV� RQ� WKH� UROH� RI� SURWHDVHV� LQ� WKH�

PDWXUDWLRQ�RI�RVWULFK�PHDW��KHDGHG�E\�5\QR�1DXGH�DQG�IXQGHG�E\� WKH�

15)� (FRQRPLF� *URZWK� IRFXV� DUHD�� � &ROODERUDWLRQ� KDV� EHHQ� LQLWLDWHG�

ZLWK�/RXZ�+RIIPDQ�IURP�'HSDUWPHQW�RI�$QLPDO�6FLHQFHV��8QLYHUVLW\�

RI�6WHOOHQERVFK��DQG�/RULQGD�)U\OLQFN�IURP�0HDW�6FLHQFH�&HQWUH��$5&���



$W� WKH�$SULO� �����JUDGXDWLRQ�RI�83(�HLJKW�%6F� �+RQRXUV��� IRXU�06F�

DQG� WKUHH�3K'�VWXGHQWV�ZHUH�DZDUGHG�GHJUHHV�� �7KH�3K'�VWXGHQWV�DUH�

0LFKHOOH�*HKULQJHU �³+HSDWRFHOOXODU� UHVSRQVHV� WR�PLFURF\VWLQ�/5� LQ�

%DOE�F PLFH�� GHWR[LILFDWLRQ�� R[LGDWLYH� VWUHVV� DQG� JHQH� H[SUHVVLRQ´���

&OLQW�%UDXQV �³7KH�HIIHFWV�RI�VHOHFWHG�SUROLQH�EDVHG�F\FOLF�GLSHSWLGHV�

RQ� JURZWK� DQG� LQGXFWLRQ� RI� DSRSWRVLV� LQ� FDQFHU� FHOOV´�� DQG� $GHOH�

7KRPDV �³3XULILFDWLRQ� DQG� FKDUDFWHUL]DWLRQ� RI� ��6� SURWHDVRPH� IURP�

RVWULFK� VNHOHWDO� PXVFOH� DQG� LWV� UROH� LQ�PHDW� WHQGHULVDWLRQ´�� � 7KH� IRXU�

0DVWHUV� VWXGHQWV� JUDGXDWLQJ� ZHUH� 1LFNL� %RWKD�� %URGLH� 'DQLHOV�� +DWL�

*RQGR]D� DQG� 6LREKiQ� +DUQHWW�� � 0V� +DUQHWW� JUDGXDWHG� FXP� ODXGH��

LQYHVWLJDWLQJ� WKH� DQWL�+,9� DFWLYLWLHV� RI� WZR� SODQWV� XVHG� LQ� WUDGLWLRQDO�

PHGLFLQHV�RI�WKH�(DVWHUQ�&DSH���'XULQJ�KHU�VWXG\�VKH�FROODERUDWHG�ZLWK�

'HEUD�0H\HU� IURP� WKH�'HSDUWPHQW� RI�&KHPLVWU\� DQG�%LRFKHPLVWU\� DW�

5$8�� ORRNLQJ� DW� WKH� HIILFDF\� RI� SODQW� H[WUDFWV� LQ� SUHYHQWLQJ� +,9�

LQIHFWLRQ� DQG� LQKLELWLRQ� RI�+,9� LQ� SUH�LQIHFWHG� KXPDQ� 3%0&V� DQG� D�

O\PSKRF\WH�FHOO�OLQH�

$OO� LQ� DOO�� ����� ZDV� DQ� HYHQWIXO� \HDU� LQ� %LRFKHPLVWU\� DQG�

0LFURELRORJ\�� 83(�� � 1H[W� WLPH� ZH� UHSRUW�� ORRN� RXW� IRU� RXU� QHZ�

LQVWLWXWLRQDO� QDPH�� WKH� 1HOVRQ� 0DQGHOD� 0HWURSROH� 8QLYHUVLW\�

�1008��� DV������PDUNV� WKH�ELUWK�RI�RXU�PHUJHG� LQVWLWXWLRQV�RI 83(�

DQG�3(�7HFKQLFRQ�

'HSDUWPHQW� RI� %LRFKHPLVWU\�� 5$8� 8QLYHUVLW\� �� 8QLYHUVLW\� RI�

-RKDQQHVEXUJ

5HSRUWHG�E\�,DQ�'XEHU\

,QWHUQDWLRQDOO\� FRPSHWLWLYH� UHVHDUFK�� JURZLQJ� LQWHUQDWLRQDO�

FROODERUDWLRQ� DQG� H[FHOOHQW� WHDFKLQJ� KDYH� EHFRPH� KDOOPDUNV� RI� 5$8�

8QLYHUVLW\¶V�%LRFKHPLVWU\�'HSDUWPHQW�

7KH� VWDII� RI� %LRFKHPLVWU\� DW� 5$8� FRQVLVWV� RI� 3URI�� ,DQ� 'XEHU\�

�SURIHVVRU� DQG� FXUUHQW� FKDLUPDQ��� 3URI�� /L]D� %RUQPDQ� �DVVRFLDWH�
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SURIHVVRU��� 'U�� 'HEUD� 0H\HU� �VHQLRU� OHFWXUHU��� 'U� 0DULDQQH� &URQMH�

�OHFWXUHU��� 'U� +HQULHWWH� YDQ� +HHUGHQ� �OHFWXUHU��� 0U� 5LDDQ� 0H\HU�

�LQVWUXPHQWDO�VFLHQWLVW��DQG�0V�-DFLQGD�-DPHV��WHFKQLFDO�OHFWXUHU���

7HDFKLQJ� %LRFKHPLVWU\� WR� XQGHUJUDGXDWH� VWXGHQWV� FRQWLQXHV� WR� EH� D

PDMRU� FRPSRQHQW� RI� WKH� GHSDUWPHQW¶V� DFWLYLWLHV�� ,Q� DGGLWLRQ� WR� LWV�

QRUPDO� VSHFWUXP�RI�%LRFKHPLVWU\�PRGXOHV�� WKH�GHSDUWPHQW�DOVR�RIIHUV�

,QWURGXFWRU\�%LRFKHPLVWU\�DQG�0ROHFXODU�DQG�&HOOXODU�%LRORJ\�RQ�ILUVW�

\HDU� OHYHO��7KH�����ILUVW�\HDU������VHFRQG�\HDU�� VHYHQW\�WKLUG�\HDU�DQG�

���KRQRXUV�VWXGHQWV�DUH�WKH�UHVXOW�RI�D�VWHDG\�JURZWK�RYHU�WKH�ODVW�IHZ

\HDUV���7KH�GHSDUWPHQW�LV�DOVR�DFWLYHO\�LQYROYHG�LQ�5$8¶V�DQQXDO�2SHQ�

'D\� DQG� :(75$+� SURJUDPPHV� DLPHG� DW� VFKRODUV� ZKHUH� WKH� FDUHHU�

SURVSHFWV�LQ�%LRFKHPLVWU\�DQG�WKH�UHVHDUFK�DFWLYLWLHV�LQ�WKH�GHSDUWPHQW�

DUH�KLJKOLJKWHG�

7KH� UHVHDUFK� DFWLYLWLHV� RI� WKH� GHSDUWPHQW� IRFXV� RQ� KRVW� � SDWKRJHQ�

LQWHUDFWLRQV� DQG� LQFOXGHV� DVSHFWV� RI� SODQW��� KXPDQ� DQG� PLFURELDO�

ELRFKHPLVWU\�� 7KH� PROHFXODU� JHQHWLF� EDVLV� RI� GLVHDVH� UHVLVWDQFH� DQG�

VXVFHSWLELOLW\� DV� ZHOO� DV� LQGXFHG� GHIHQVH� PHFKDQLVPV� LQ� UHVSRQVH� WR�

SDWKRJHQV� DUH� LQYHVWLJDWHG�� %LRFKHPLFDO� UHVSRQVHV� DJDLQVW�

HQYLURQPHQWDO�VWUHVV�FRQGLWLRQV�DUH�DOVR�UHVHDUFKHG�

7KH� DFDGHPLF� VWDII� UHJXODUO\� DWWHQG� LQWHUQDWLRQDO� PHHWLQJV� DQG� YLVLW�

RYHUVHDV� ODERUDWRULHV� WR� SUHVHQW� WKHLU� UHVHDUFK� UHVXOWV�� 2IILFLDO�

FROODERUDWLRQV� H[LVW� ZLWK� VHYHUDO� RYHUVHDV� XQLYHUVLWLHV� DQG� WKLV� KDV�

FRQWULEXWHG�WR�H[FKDQJH�YLVLWV�RI�VWDII�DQG�VWXGHQWV��7KH�VWURQJ�UHVHDUFK�

IRFXV� KDV� DOVR� FRQWULEXWHG� WR� DQ� H[FHOOHQW� UHFRUG� RI� SRVWJUDGXDWH�

VWXGHQW� WUDLQLQJ��ZLWK� ���0DVWHUV� DQG�'RFWRUDO� VWXGHQWV� JUDGXDWLQJ� LQ�

�����DQG�D�IXUWKHU����UHJLVWHUHG�IRU������

7KH� JURXS� RI� 3URI� ,DQ� 'XEHU\� IRFXVHV� RQ� LQGXFLEOH� GHIHQVH�

PHFKDQLVPV�LQ�SODQWV��+H�FROODERUDWHV�ZLWK�3URI��7KRUVWHQ�1�UQEHUJHU�

IURP� WKH� 8QLYHUVLW\� RI� 7�ELQJHQ� LQ� *HUPDQ\� DQG� WKHLU� UHVHDUFK� LV�

IXQGHG� WKURXJK� JUDQWV� IURP� WKH 9RONVZDJHQ� )RXQGDWLRQ�� 7KH� FXUUHQW�



IRFXV�LV�RQ�EDFWHULDO�OLSRSRO\VDFFKDULGHV��/36��DV�µSDWKRJHQ�DVVRFLDWHG�

PROHFXODU�SDWWHUQ¶��3$03��PROHFXOHV�DQG�/36�DV�DQ�HOLFLWRUV�RI�LQQDWH�

LPPXQLW\� LQ� SODQWV�� 7KH� JURXS� UHFHQWO\� LGHQWLILHG� WKH� ILUVW� /36�

UHVSRQVLYH�0$3 NLQDVH�WR�EH�UHSRUWHG�LQ�SODQWV�DQG�LGHQWLILHG�12�DV�D�

VLJQDO�PROHFXOH� LQ�/36�SHUFHSWLRQ�� ,Q� DGGLWLRQ�� VHYHUDO� JHQHV� WKDW� DUH�

GLIIHUHQWLDOO\� H[SUHVVHG� XSRQ� HOLFLWDWLRQ�ZLWK�/36�ZHUH� LGHQWLILHG� WKDW�

H[KLELW� VLPLODULW\� WR� JHQHV� LQYROYHG� LQ� PDPPDOLDQ� DQG� LQVHFW� LQQDWH�

LPPXQLW\�� )XUWKHU� FKDUDFWHUL]DWLRQ� RI� WKHVH� JHQHV� WKURXJK� JHQRPH�

ZDONLQJ� DQG� WKH�JHQH� FKDUDFWHUL]DWLRQ�ZLOO� LQFUHDVH�RXU�XQGHUVWDQGLQJ�

RI� WKH� PROHFXODU� PHFKDQLVPV� RI� GHIHQVH� LQ� SODQWV�� 7KH� PROHFXODU�

JHQHWLF� DSSURDFK� WR� /36�LQGXFHG� GHIHQVH� LV� FRPSOHPHQWHG� E\�

SURWHRPLF�VWXGLHV�WR�LQYHVWLJDWH�GLIIHUHQWLDO�SKRVSKRU\ODWLRQ�RI�SURWHLQV�

LQYROYHG�LQ�VLJQDO�WUDQVGXFWLRQ���

'U�+HQULHWWH�YDQ�+HHUGHQ��SUHYLRXVO\� IURP�)$%,�DW�83�DQG� WKH�$5&�

2QGHUVWHSRRUW�� MRLQHG� WKH� GHSDUWPHQW� LQ� 2FWREHU� ������ +HU�

VSHFLDOL]DWLRQ� DUHD� LV�PROHFXODU� SODQW� SDWKRORJ\� DQG� VKH�KDV� ODXQFKHG�

SURMHFWV� RQ� WKH� PROHFXODU� JHQHWLFV� RI� UHVLVWDQFH� DJDLQVW� WRPDWR� FXUO\�

VWXQW� YLUXV� �7R&69��� $� PDMRU� REMHFWLYH� RI� WKLV� SURMHFW� ZLOO� EH� WR�

LGHQWLI\�JHQHV�WKDW�FRQIHU�UHVLVWDQFH�WR�7R&96��7KHVH�JHQHV�ZLOO�HQDEOH�

PDUNHU�DVVLVWHG�EUHHGLQJ��:LOG�WRPDWR�FXOWLYDUV�ZLOO�EH�VFUHHQHG�XVLQJ�

LQIHFWHG� ZKLWHIOLHV� WR� GHWHUPLQH� UHVLVWDQFH� WR� 7R&69�� 6XSSUHVVLYH�

VXEWUDFWLYH� K\EULGL]DWLRQ� ZLOO� WKHQ� EH� XVHG� WR� REWDLQ� D� F'1$� OLEUDU\�

HQULFKHG�ZLWK� JHQH� WUDQVFULSWV� UHODWHG� WR� UHVLVWDQFH� WR� 7R&69�� �*HQH�

WUDQVFULSWV� FDQ� EH� VHOHFWHG� IURP� WKH� VXEWUDFWLYH� OLEUDU\� WKURXJK�

PLFURDUUD\�WHFKQRORJ\�DQG�FKDUDFWHUL]HG�WKURXJK�VHTXHQFLQJ�KRPRORJ\�

VHDUFKHV�

7KH�JURXS�RI�'U�0DULDQQH�&URQMp�IRFXVHV�RQ�VWUHVV�SURWHLQV�DQG�SODQW�

UHVLVWDQFH�� DQG� LQYHVWLJDWHV� DVSHFWV� RI� WKH� LQWHUDFWLRQ� RI� KHDW� VKRFN�

SURWHLQV��+63��DQG�SURJUDPPHG�FHOO�GHDWK��3&'�� +RVW�GHIHQVH�DJDLQVW�

SDWKRJHQV�LV�MHRSDUGL]HG�E\�KHDW��:KLOH�+63�DUH�FRPPRQO\�LQGXFHG�E\�

KHDW�VWUHVV��LW�LV�QRW�FRQVLGHUHG�WR�EH�D�SDWKRJHQHVLV�UHODWHG�SURWHLQ��:H�

SUHYLRXVO\�UHSRUWHG�SRWHQWLDWLRQ�RI�KHDW�LQGXFHG�+VS���LQ�WKH�SUHVHQFH�
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RI�SK\VLRORJLFDO�OHYHOV�RI�VDOLF\OLF�DFLG��6$���D�NH\�VLJQDOOLQJ�PROHFXOH�

PHGLDWLQJ�WKH�UHVLVWDQFH�UHVSRQVH�LQ�SODQWV��:H�KDYH�DOVR�GHPRQVWUDWHG�

D� FRUUHODWLRQ� EHWZHHQ� 6$�SRWHQWLDWHG� OHYHOV� RI� +VS��� DQG� GHFUHDVHG�

3&'��0HFKDQLVPV� EHKLQG� WKHVH� UHVSRQVHV� DUH� EHLQJ� LQYHVWLJDWHG��$Q�

XQGHUVWDQGLQJ� RI� WKH� HIIHFW� RI� +63�� DQG� VSHFLILFDOO\� +VS��� LQ� SODQW�

GHIHQVH�UHVSRQVHV��LV�QHFHVVDU\�WR�H[SORLW�WKH�EHQHILFLDO�HIIHFWV�RI�ERWK�

WKHVH�HYHQWV�LPSOLFDWHG�LQ�FHOO�VXUYLYDO�

3URI�� /L]D� %RUQPDQ� LV� FXUUHQWO\� LQYROYHG� LQ� UHVHDUFK� UHODWLQJ� WR�

FDQGLGDWH� JHQHV� LQ� WXEHUFXORVLV� VXVFHSWLELOLW\� LQ� LQGLJHQRXV�

SRSXODWLRQV�� ,Q� FROODERUDWLRQ� ZLWK� 3URI� $GULDQ� +LOO�� 7KH� :HOOFRPH�

7UXVW� &HQWUH� IRU� +XPDQ� *HQHWLFV�� 2[IRUG� 8QLYHUVLW\�� VKH� UHFHQWO\�

FRPSOHWHG�D�VWXG\�RQ�:HVW�$IULFDQV�SURSRVLQJ�WKDW�YLWDPLQ�'�UHFHSWRU�

JHQH� �9'5�� KDSORW\SHV�� UDWKHU� WKDQ� LQGLYLGXDO� 613V�� DUH� UHVSRQVLEOH�

IRU�SUHYLRXVO\�UHSRUWHG�9'5�DVVRFLDWLRQV�ZLWK�7%��7KLV�ZRUN�ZDV�KDV�

EHHQ� DFFHSWHG� IRU SXEOLFDWLRQ� LQ� WKH� -RXUQDO� RI� ,QIHFWLRXV� 'LVHDVHV��

)XQFWLRQDO� VWXGLHV� RQ� WKH�9'5� LV� SODQQHG� WR� YHULI\� WKH� UROH� RI�9'5�

KDSORW\SHV�RQ�GLIIHUHQWLDO�9'5�H[SUHVVLRQ�DQG�IXQFWLRQ�

'U� 'HEUD� 0H\HU� OHDGV� DQRWKHU� JURXS� LQ� WKH� ILHOG� RI� SHSWLGH�

LPPXQRJHQV��YDFFLQH�GHVLJQ�DJDLQVW�+,9�DQG�DOWHUQDWLYH� WKHUDSLHV� IRU�

+,9�$,'6��6KH� LV�SUHVHQWO\�SUHSDULQJ� IRU�D� VL[�PRQWK� VDEEDWLFDO�YLVLW�

WR� %HWK� ,VUDHO� 'HDFRQHVV� 0HGLFDO� 6FKRRO� RI� +DUYDUG� 8QLYHUVLW\� LQ�

%RVWRQ�ZKHUH� VKH�ZLOO�ZRUN� RQ� D� SURMHFW� LQYROYLQJ� UHFRPELQDQW�+,9�

YDFFLQHV�� $ZDUGV� IURP� WKH� 15)� DQG� WKH� )XOEULJKW� 6RXWK� $IULFDQ�

5HVHDUFKHU� 3URJUDPPH� ZLOO� IXQG� WKH� VDEEDWLFDO� YLVLW�� 'U� 0H\HU� ZDV�

QRPLQDWHG� WR� WKH�167)� DZDUGV� DV� MXQLRU� UHVHDUFKHU� DQG� LV� OLVWHG� DV� D�

ILQDOLVW�� 6KH� LV� DOVR� H[WHQVLYHO\� LQYROYHG� LQ� +,9�$,'6� FRPPXQLW\�

VHUYLFH�DQG�LV�RQ�WKH�H[HFXWLYH�ERDUG�RI�WKH�7RZQVKLS�$,'6�3URMHFW��

7KLV� LV� WKH�ODVW�QHZV�LWHP�IURP�%LRFKHPLVWU\�DW�5$8��IURP���-DQXDU\�

�����ZH�ZLOO�PHUJH�ZLWK�WKH�7HFKQLNRQ�:LWZDWHUVUDQG��7:5��WR�IRUP�

D�QHZ��FRPSUHKHQVLYH�XQLYHUVLW\�� �7KH�FRXQFLOV�RI�WKH�5DQG�$IULNDDQV�

8QLYHUVLW\� DQG� WKH� 7HFKQLNRQ� :LWZDWHUVUDQG� KDYH� GHFLGHG� RQ



µ8QLYHUVLW\� RI� -RKDQQHVEXUJ¶� DV� WKH� QHZ� QDPH� ZKHQ� WKH� WZR�

LQVWLWXWLRQV�PHUJH��QRW�RQO\�WR�UHIOHFW�WKH�QHZ�XQLYHUVLW\
V�JHRJUDSKLFDO�

ORFDOLW\�� EXW� DOVR� µWKH� YLEUDQW� VSLULW� DQG� HFRQRPLFDO�� LQGXVWULDO� DQG�

EXVLQHVV�DFXPHQ�DVVRFLDWHG�ZLWK�LW¶��7KH�QHZ�LGHQWLW\�ZLOO�SURYLGH�WKH�

LQVWLWXWLRQ� ZLWK� WKH� QHFHVVDU\� QDWLRQDO� DQG� LQWHUQDWLRQDO� UHFRJQLWLRQ��

DQG� WKH�QDPH�ZLOO� VHUYH�DV�D�ELQGLQJ�IDFWRU� IRU�DOO� VWDNHKROGHUV� LQ� WKH�

QHZ�XQLYHUVLW\��ZKLFK�ZLOO�EH�RQH�RI�WKH�ELJJHVW�UHVLGHQWLDO�XQLYHUVLWLHV�

LQ�6RXWK�$IULFD�

7KH� GHSDUWPHQWV� RI� %LRWHFKQRORJ\� DQG� )RRG� 7HFKQRORJ\� IURP� 7:5�

ZLOO�MRLQ�WKH�)DFXOW\�RI�6FLHQFH�DW�5$8��7KLV�LV�D�XQLTXH�RSSRUWXQLW\�WR�

GHYHORS� QHZ� DVSHFWV� WR� RXU� WHDFKLQJ� DQG� WR� VWUHQJWKHQ� RXU� UHVHDUFK�

FDSDFLW\�DQG�ZH�DUH�ORRNLQJ�IRUZDUG�WR�H[SORLW�WKH�RSSRUWXQLWLHV�RIIHUHG�

E\�WKH�PHUJHU�DQG�WR�FROODERUDWH�ZLWK�RXU�QHZ�FROOHDJXHV�

&RQWDFW� GHWDLO�� 3URI�� ,DQ� 'XEHU\�� 'HSDUWPHQW� RI� %LRFKHPLVWU\�� 5$8�

8QLYHUVLW\���8QLYHUVLW\�RI�-RKDQQHVEXUJ��3�2��%R[������$XFNODQG�3DUN��

������7HO�������������������)D[���������������

'HSDUWPHQW�RI�%LRFKHPLVWU\��8QLYHUVLW\�RI�

.ZD=XOX�1DWDO�

5HSRUWHG�E\�'HDQ�*ROGULQJ

7KH� 8QLYHUVLW\� RI� .ZD=XOX�1DWDO� ORJR�

GHSLFWV�D� VKLHOG�DQG� WKH�ZRUOG� LQGLFDWLQJ� WKH�

UHJLRQDO� DQG� JOREDO� WLHV� RI� WKH� 8QLYHUVLW\��

(DFK�EDQG�RQ� WKH�VKLHOG�DQG�HDFK�UD\�IURP�JOREH�UHSUHVHQW�RQH�RI� WKH�

ILYH� FDPSXVHV�� IRXU� LQ� WKH� JUHDWHU� 'XUEDQ� DUHD� DQG� RQH� LQ�

3LHWHUPDULW]EXUJ�� 7KH� RSHQ� ERRN� UHSUHVHQWV� DFDGHPLD�7KH� GHSDUWPHQW�

RI�%LRFKHPLVWU\�FRPSULVHV�WKH�%LRFKHPLVWV�IURP�WKH�IRUPHU�8QLYHUVLW\�

RI�'XUEDQ�:HVWYLOOH�DQG�8QLYHUVLW\�RI�1DWDO��3LHWHUPDULW]EXUJ�FDPSXV��

%LRFKHPLVWU\� ZLOO� EH� RIIHUHG� LQ� WZR� FHQWUHV�� 'XUEDQ� DQG�

3LHWHUPDULW]EXUJ�7KH� GHSDUWPHQW� LV� QRZ� ZLWKLQ� WKH� 6FKRRO� RI�
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%LRFKHPLVWU\��*HQHWLFV��0LFURELRORJ\�DQG�3ODQW�3DWKRORJ\�

3URI�'HQQLVRQ�KDV�KDG�D�VHFRQG�HGLWLRQ�RI�KLV�ERRN�RQ�3URWHLQ�

LVRODWLRQ� SXEOLVKHG�� ,� ILQG� WKH� WH[W� IXOO� RI� XVHIXO� KLQWV�� WHDFKLQJ� WRROV�

DQG� H[FHOOHQW� GLDJUDPV� WKDW� KDYH�KHOSHG�P\� WHDFKLQJ� DQG�EHHQ�XVHIXO�

IRU� VWXGHQW� XQGHUVWDQGLQJ� 'U�&KHU\O�+RSNLQV� ³7KH� QXWULWLYH� YDOXH�RI�

,WDOLDQ� U\HJUDVV� �/ROLXP�PXOWLIORUXP�� VHOHFWHG� IRU� KLJK�GU\�PDWWHU� DQG�

QRQVWUXFWXUDO� FDUERK\GUDWH� FRQWHQWV´� IURP� &OLYHV¶� ODERUDWRU\� DQG�

0XNWKDU� ,EUDKLP� 6DOLK� ³3RVVLEOH� UROH� RI� QHXWURSKLO� PDWUL[�

PHWDOORSURWHLQDVH�� �003����DQG�WLVVXH�LQKLELWRU�RI�PHWDOORSURWHDVH���

�7,03���� DQG� WKH� NLOOLQJ� RI�PLFURRUJDQLVPV´� JUDGXDWHG� IURP� (GLWK¶V�

ODERUDWRU\� LQ� ������3URI�7UHYRU�$QGHUVRQ�ZLWK�KLV�6FLHQFH�(GXFDWLRQ�

5HVHDUFK�*URXS� LV�PDNLQJ� D�PDUN� RQ� RXU� WHDFKLQJ� DQG� UHVHDUFK�ZLWK�

WKH� UHVXOWV� RI� KLV� UHVHDUFK� ILQGLQJV�� 7UDF\� +XOO� ³6WXGHQWV¶� XVH� RI�

GLDJUDPV� IRU� WKH� YLVXDOLVDWLRQ� RI� ELRFKHPLFDO� SURFHVVHV´� JUDGXDWHG�

IURP�7UHYRUV¶�ODE�LQ������

3URI� *ROGULQJV¶� ZRUN� RQ� 0DODULDO� SURWHLQ� NLQDVHV�� LQ�

FROODERUDWLRQ� ZLWK� 3URI� &KULVWLDQ� 'RHULJ� �,16(50�� 05&� *ODVJRZ��

KDV� )UDQFR�15)� IXQGLQJ� DQG� LV� EHJLQQLQJ� WR� SURGXFH� LQWHUHVWLQJ�

SXEOLFDWLRQV��7DPDUD�+LOWXQHQ�³(OHPHQWDO�FRPSRVLWLRQ�LQ�PRQRF\WHV�LQ�

UHVSRQVH� WR� DQWL�PDODULDO� GUXJV� DQG� KHPR]RLQ´�� -DQHQH� 7KRPSVRQ�

³&RXSOLQJ�G\HV�WR�FKLFNHQ�DQWLERGLHV�IRU�WKH�GHYHORSPHQW�RI�GLDJQRVWLF�

WHVWV´�� &KULVWLQD� 7KRERNJDOH� ³(YDOXDWLRQ� RI� DQWLERGLHV� UDLVHG� LQ�

FKLFNHQV�DJDLQVW�DQWLPDODULDO�GUXJV´�JUDGXDWHG�ZLWK�06F�GHJUHHV�IURP�

3URI� *ROGULQJ¶V� ODERUDWRU\� ������ 7LPRWK\� 6PDOOLH� ³&ORQLQJ� DQG�

UHFRPELQDQW� H[SUHVVLRQ� RI� DQ� ��� EDVH� SDLU� UHJLRQ� RI� D�

3I���3ODVPRGLXP� IDOFLSDUXP� PDODULD� JHQH´� GLVVHUWDWLRQ� KDV� SDVVHG�

H[DPLQDWLRQ�� 7DPP\� +LOWXQHQ�� &KULVWLQD� 7KREDNJDOH� DQG� 3URI�

*ROGULQJ�ZHUH�DZDUGHG��
QG

SUL]H�IRU� WKHLU�SRVWHU�³$QWLERGLHV�UDLVHG�LQ�

FKLFNHQV�GHWHFW� WKH�DQWLPDODULDO�GUXJ�SULPDTXLQH� LQ�PRQRF\WHV´�DW� WKH�

8QLYHUVLW\�RI�1DWDO��)DFXOW\�RI�6FLHQFH�DQG�$JULFXOWXUH�5HVHDUFK�GD\��

7KH�8QLYHUVLW\�³6FLHQFH�5RDG�6KRZ´�WHDP�OHDG�E\�3URI�*ROGULQJ�ZHUH�

DZDUGHG� D�*2/'�PHGDO� IRU� DQ�³2XWVWDQGLQJ�GLVSOD\� LQ�D�FRPPHUFLDO�

FDWHJRU\´� DW� WKH� 6XQGD\� 7ULEXQH� *DUGHQ� DQG� /HLVXUH� 6KRZ� LQ�

3LHWHUPDULW]EXUJ�DQG�ZHUH�UDWHG�DV�WKH�³0RVW�SRSXODU�VWDQG´�E\�VFKRRO�



YLVLWRUV�DW�WKH�7HFKQR[�6FLHQFH�([SR�LQ�6DVROEXUJ�LQ������

3URI� &RHW]HU� LV� FXUUHQWO\� RQ� VDEEDWLFDO�� +HU� UHVHDUFK�

FROODERUDWLRQ� ZLWK� (GLWK� $XWKLHU� DQG� �� RWKHUV� RQ� WKH� �
WK

(XURSHDQ�

IUDPHZRUN� HQGHG� ZLWK� D� ZRUNVKRS� RQ 7U\SDQRVRPDO� 3URWHDVHV�

RUJDQLVHG�E\�WKH�JURXS�LQ�%RUGHDX[�DQG�IHDWXUHG�WKH�ZKR¶V�ZKR�RI�WKH�

ILHOG�� 7KHUHVD� SUHVHQWHG� D� UHYLHZ� RQ� 2OLJRSHSWLGDVH� %� LQ�

7U\SDQRVRPHV� DQG� /DXUD� +XVRQ� SUHVHQWHG� KHU� ZRUN� RQ� DOSKD� ��

0DFURJOREXOLQ�7KH�FROODERUDWLRQ�ZLOO�FRQWLQXH�IRU� WKH�QH[W�WKUHH�\HDUV�

DV� WKH� JURXS� KDV� EHHQ� DZDUGHG� D� �
WK

IUDPHZRUN� JUDQW� WR� ZRUN� RQ

7U\SDQRVRPDO� SURWHDVHV� DV� YDFFLQH� DQG� GLDJQRVWLF� WDUJHWV�� 'U� $ODLQ�

%RXODQJp��D�YHU\�DFFRPSOLVKHG�5HVHDUFK�6FLHQWLVW��KDV�EHHQ�VHFRQGHG�

E\� WKH� )UHQFK� &,5$'� $JULFXOWXUDO� UHVHDUFK� HQWLW\� WR� ZRUN� ZLWK�

7KHUHVD� IRU� IRXU� \HDUV� LQ� 3LHWHUPDULW]EXUJ�� %UHQGDQ�0H\HU� ³0HWKRGV�

IRU� VHURORJLFDO� DQG� 3&5� GHWHFWLRQ� RI� 6DOPRQHOOD� HQWHULWLGLV´� DQG�

3DPHOD� 0NKL]H� ³(SLWRSH� PDSSLQJ� RI� WU\SDQRVRPDO� F\VWHLQH�

SURWHLQDVHV´� JUDGXDWHG� IURP�7KHUHVDV� ODERUDWRU\� LQ�$SULO� ������/DXUD�

+XVRQ� FRPSOHWHG� KHU�06F� FXP� ODXGH ZLWKLQ� D� \HDU�� +HU� GLVVHUWDWLRQ�

ZDV� ³7KH� LQWHUDFWLRQ� RI� DOSKD��PDFURJOREXOLQ� ZLWK� WU\SDQRVRPDO�

FRQJRSDLQ�DQG�RWKHU�F\VWHLQH�SURWHDVHV´�DQG�VKH�ZLOO�FRQWLQXH�KHU�ZRUN�

LQ�7KHUHVD¶V�ODERUDWRU\�WRZDUGV�KHU�3K'�

'XULQJ� WKH� \HDU� ZH� KDG� YLVLWV� IURP� 3URI� 5RE� 3LNH�� ZKR� ZDV�

RQFH�XSRQ�D�3K'�DQG�3RVW�'RF��DW�8��1DWDO�DQG�LV�QRZ�DW�0RQDVK��+LV�

UHFHQW� JUDQW� ZDV� WKH� �
WK
ODUJHVW� DZDUGHG� LQ�$XVWUDOLD�� 5\QD�1DXGHHV¶�

3K'�JUDGXDWH�$GHOH�7KRPDV�ZLOO�EH�MRLQLQJ�5RE�IRU�KHU�3RVW�'RF��5RE�

SUHVHQWHG�D�IDVFLQDWLQJ�WDON�RQ�KLV�ZRUN�ZLWK�6HUSLQV��,W�LV�H[FHOOHQW�WR�

VHH� 5RE� GRLQJ� VR� YHU\� ZHOO�� 'U� 7LP� 6NHUQ� �9LHQQD�� WDONHG� RQ� YLUDO�

SURWHDVHV� LQ� FROGV� DQG� IRRW� DQG�PRXWK� GLVHDVH��'U�$�0F&UDFNHQ� �8��

1HYDGD�� YLVLWHG� XV� DQG� HVWDEOLVKHG� FROODERUDWLRQ�ZLWK�&OLYH�'HQQLVRQ�

DQG�(GLWK�(OOLRWW��3URI�)UDQN�%URPEDFKHU��8&7��SUHVHQWHG�VRPH�RI�KLV�

ZRUN�RQ ,/����DQG�NQRFNRXW�PLFH��3URI�7UHYRU�6HZHOO��8&7��WDONHG�WR�

XV�DERXW�WKH�VWUXFWXUH�DQG�IXQFWLRQ�RI�F\DQLGH�GHJUDGLQJ�QLWURODVHV�DQG�

KHDW�VHQVLWLYLW\� DQG� *UR(/� DQG� 'U� (GZDUG� 6WXUURFN� �8&7�� RQ� WKH�

VWUXFWXUH�RI�$QJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�

6RPH�JRRG�QHZV�WR�SDVV�RQ��7UHYRU�$QGHUVRQV�ZDV�SURPRWHG�WR�
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$VVRFLDWH� 3URIHVVRU� LQ� -DQXDU\� ����� DQG� 7KHUHVD� &RHW]HU� REWDLQHG� D�

15)�³%´�UDWLQJ���7KH�3LHWHUPDULW]EXUJ�FDPSXV�ZDV�DZDUGHG�D�³126$�

��6WDU�,QWHUQDWLRQDO�3ODWLQXP�6DIHW\�$ZDUG´�IRU�WKH�VHFRQG�\HDU��'HDQ�

*ROGULQJ�&KDLUV�WKH�6DIHW\�&RPPLWWHH�IRU�RXU�DUHD�RI�FDPSXV�

'HSDUWPHQW�RI�%LRFKHPLVWU\��8QLYHUVLW\�RI�3UHWRULD

5HSRUWHG�E\�)RXULH�-RXEHUW�

83�%LRFKHPLVWU\�H[SDQGV�WR�WKH�%LRLQIRUPDWLFV�DQG�&RPSXWDWLRQDO�

%LRORJ\�8QLW

'U� )RXULH� -RXEHUW� IURP� WKH� 8QLYHUVLW\� RI� 3UHWRULD� %LRFKHPLVWU\�

'HSDUWPHQW�KDV�EHHQ�VHFRQGHG�DV�6HQLRU�%LRLQIRUPDWLFLVW�WR�WKH�QHZO\�

IRXQGHG� %LRLQIRUPDWLFV� DQG� &RPSXWDWLRQDO� %LRORJ\� 8QLW�

�KWWS���ZZZ�EL�XS�DF�]D���)RXULH�-RXEHUW��%UDDP�/RXZ��-DQH�0RUULV�DQG�

5RELQ� &UHZH� IRXQGHG� WKLV� 8QLW� IURP� RXW� RI� WKH� %LRFKHPLVWU\�

'HSDUWPHQW��$�QHZ�EXLOGLQJ�KDV�EHHQ�FRQVWUXFWHG�ZLWK�D�IORRU�WR�KRXVH�

WKH�8QLW��DQG�WKLV�ZDV�WDNHQ�XVH�RI�LQ�WKH��UG�TXDUWHU�RI������



7KH� 8QLW� KDV� GLIIHUHQW� IXQFWLRQV�� LQFOXGLQJ� SUHVHQWLQJ� SRVW�JUDGXDWH�

GHJUHHV�� VKRUW� FRXUVHV�� DQG� VXSSRUW� DQG� ELRLQIRUPDWLFV� VHUYLFHV� WR� WKH�

8QLYHUVLW\� RI� 3UHWRULD�� ,W� LV� DOVR� WKH FRUH� RI� WKH�*DXWHQJ� QRGH� RI� WKH�

1DWLRQDO�%LRLQIRUPDWLFV�1HWZRUN��KWWS���ZZZ�QEQ�DF�]D���

7KH�8QLW�FXUUHQWO\�KRXVHV���VWDII�PHPEHU�DQG���SRVW�JUDGXDWH�VWXGHQWV�

�UDQJLQJ�IURP�%6F�+RQV�WR�3K'���6WXGHQWV�DUH�FXUUHQWO\�UHJLVWHUHG�IRU�

GHJUHHV�LQ�%LRFKHPLVWU\��%LRWHFKQRORJ\�RU�&RPSXWHU�6FLHQFH��EXW�IURP�

WKH� EHJLQQLQJ� RI� ������ IRUPDO� GHJUHHV� LQ� %LRLQIRUPDWLFV� ZLOO� EH�

SUHVHQWHG��)DFLOLWLHV� LQOXFGH�D�6XQ�9����VHUYHU� �D�NLQG�GRQDWLRQ�IURP�

6XQ� 0LFURV\VWHPV��� D� ��[� &38� /LQX[� FOXVWHU�� $� 6*,� 2ULJLQ� ����

VHUYHU��D�6XQ������6WRUDJH�$UUD\��D�6XQ�/����EDFNXS�URERW��D���[�3&�

WUDLQLQJ� ODE� DQG� YDULRXV� ZRUNVWDWLRQV� IRU� VWDII� DQG� SRVW�JUDGXDWH�

VWXGHQWV�
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1HHG�DQDO\VLV�GRQH"
8VH�RQH�RI�RXU�FRUH�

IDFLOLWLHV�
/LTXLG�&KURPDWRJUDSK\�0DVV�6SHFWURPHWHU

+LJK�5HVROXWLRQ�0DVV�6SHFWURPHWHU

;�UD\�DQG�(OHFWURQ�%HDP�8QLW

6LQJOH�&U\VWDO�;�UD\�'LIIUDFWLRQ

6FDQQLQJ�3UREH 0LFURVFRSH�)DFLOLW\

,QGXFWLYHO\�&RXSOHG�3ODVPD�$WRPLF�
(PLVVLRQ�6SHFWURVFRS\

'1$�6HTXHQFHU

1XFOHDU�0DJQHWLF�5HVRQDQFH

$PLQR�$FLG�$QDO\VHU

KWWS���ZZZ�VXQ�DF�]D�VDI�



5HVHDUFK� SURMHFWV� FXUUHQWO\� DFWLYH� LQ� WKH� QRGH� LQFOXGH� VWUXFWXUDO�

PRGHOLQJ� RI� HQ]\PHV� IURP� WKH� PDODULD� SDUDVLWH�� PLFURDUUD\� GDWD�

DQDO\VLV� DQG� VRIWZDUH� GHYHORSPHQW�� DQG� WKH� DQQRWDWLRQ� RI� WKH� (��

UXPLQDQWLXP� JHQRPH� UHFHQWO\� VHTXHQFHG� E\� WKH� JURXS� RI� 3URI� %�

$OOVRSS�DW�83�9HWHUQLQDU\�6FKRRO���2QGHUVWHSRRUW�

)RU� PRUH� LQIRUPDWLRQ�� SOHDVH� FRQWDFW� )RXULH� -RXEHUW�

�IMRXEHUW#SRVWLQR�XS�DF�]D��

'HSDUWPHQW�RI�%LRFKHPLVWU\��6WHOOHQERVFK�8QLYHUVLW\

5HSRUWHG�E\�-DFN\�6QRHS�DQG�-DQHW�+DSJRRG��&KDLUSHUVRQ�

:+$7¶6�83�,1�67(//(1%26&+"

(DJHUO\�SUHSDULQJ�IRU�WKH�QH[W�6$6%0%�PHHWLQJ�LQ�-DQXDU\�������WKH�

6WHOOHQERVFK�8QLYHUVLW\¶V�%LRFKHPLVWU\�GHSDUWPHQW�KDV�DJDLQ�H[FHOOHG�

LQ� DZDUG� ZLQQLQJ� UHVHDUFK� ZKLOH� PDLQWDLQLQJ� KLJK� VWDQGDUGV� LQ�

WHDFKLQJ� DQG� VHUYLFH� SURYLVLRQ��:H� DUH� D� KLJKO\� G\QDPLF� GHSDUWPHQW�

ZLWK� UHVHDUFK� UDQJLQJ� IURP� IXQGDPHQWDO� WR� DSSOLHG� DQG� IURP�

WKHRUHWLFDO� WR� H[SHULPHQWDO� WRSLFV�� NHHSLQJ� DEUHDVW� RI� QHZ�

GHYHORSPHQWV� LQ� ILHOGV� DV� GLYHUVH� DV� 6\VWHPV� %LRORJ\� WR� QHZ�

PROHFXODU�ELRORJ\�WHFKQLTXHV�

3URI�� -DQQLH� +RIPH\U�� WKH� UHFLSLHQW� RI� WKH� +DUU\� 2SSHQKHLPHU�

)HOORZVKLS�$ZDUG�DQG�WKH�6$6%0%�%HFNPDQ�&RXOWHU�JROG�PHGDO�LQ�

������LV�FXUUHQWO\�ZRUNLQJ�LQ�)UDQFH�WRJHWKHU�ZLWK�$��&RUQLVK�%RZGHQ�

DQG� LQ� WKH� 1HWKHUODQGV� ZLWK� +�9�� :HVWHUKRII�� +H� LV� GHYHORSLQJ� D�

WKHRUHWLFDO� IUDPHZRUN� IRU� WKH� DQDO\VLV� RI� ELRORJLFDO� V\VWHPV� DQG� WKH�

FRPSOH[LW\�RI�OLIH�LWVHOI��3URI�-RKDQQ�5RKZHU��3�UDWHG�E\�WKH�1DWLRQDO�

5HVHDUFK�)RXQGDWLRQ�LQ������UHFHLYHG�WKH�6$6%0%�%HFNPDQ�&RXOWHU�

VLOYHU�PHGDO� LQ������DQG� LV� VHWWLQJ�XS�RQH�RI� WKH� IHZ�105�IDFLOLWLHV�

IRU� DQDO\VLV� RI� ELRORJLFDO� V\VWHPV� LQ� RXU� FRXQWU\�� 7KH� GHSDUWPHQW¶V�

ILYH� UHVHDUFK� JURXSV�� ZKLFK� LQFOXGH� VHYHQ� 15)�UDWHG� VFLHQWLVWV��
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FRQWLQXHG� WR� SURGXFH� LQWHUQDWLRQDOO\� UHFRJQL]HG� UHVHDUFK� RXWSXWV� LQ�

ERWK�EDVLF�DQG�DSSOLHG�UHVHDUFK��ZLWK����DUWLFOHV�SXEOLVKHG�LQ�DFFUHGLWHG�

MRXUQDOV� GXULQJ� ������ 7KH� VWURQJ� UHVHDUFK� IRFXV� KDV� DOVR� HQVXUHG DQ�

H[FHOOHQW�UHFRUG�RI�SRVWJUDGXDWH�VWXGHQW�WUDLQLQJ��ZLWK����SRVWJUDGXDWH�

VWXGHQWV�UHJLVWHUHG�LQ�WKH�GHSDUWPHQW�IRU�������

7KH� VWDII� LQFOXGHV� ��� SHUPDQHQW� DFDGHPLF� VWDII� PHPEHUV�� L�H��

3URIHVVRUV��-DQHW�+DSJRRG��FKDLUSHUVRQ���-DQQLH�+RIPH\U��3LHWHU�6ZDUW��

-DFN\�6QRHS��'LUN�%HOOVWHGW�DQG�-RKDQQ�5RKZHU��'RFWRUV��$QQ�/RXZ��

0DULQD� 5DXWHQEDFK� DQG� $PDQGD� 6ZDUW�� DQG� 0U� (GZDUG� )RVWHU�� 0V�

'RQLWD�$IULFDQGHU�DQG�0V�=DLQR�$OOLH���,Q�DGGLWLRQ��3URI�-RKQ�+DVWLQJV�

DQG� 3URI� :LO� .RQLQJV� ZHUH� UHFHQWO\� DSSRLQWHG� DV� ([WUDRUGLQDU\�

3URIHVVRUV� ZLWKLQ� WKH� 'HSDUWPHQW�� � � :H� DOVR� KDYH� DQ� RXWVWDQGLQJ�

DGPLQLVWUDWLYH�DQG�WHFKQLFDO�SHUPDQHQW�VWDII�RI����SHUVRQV��

7KH� GHSDUWPHQW� KDV� PDQ\� DFWLYH� LQWHUQDWLRQDO� FROODERUDWLRQV� ZLWK�

JURXSV�LQ�6ZHGHQ��'HQPDUN��7KH�1HWKHUODQGV��%HOJLXP��*UHDW�%ULWDLQ��

6ZLW]HUODQG��*HUPDQ\��DQG� WKH�86$��7KHVH�FRPELQHG�UHVHDUFK�HIIRUWV�

KDYH�UHVXOWHG�LQ�SXEOLFDWLRQV�EXW�DOVR�LQ�H[FKDQJH�RI�VWDII�DQG�VWXGHQWV�

DLGLQJ�WR�WKH�TXDOLW\�RI�UHVHDUFK�DQG�G\QDPLFV�LQVLGH�WKH�GHSDUWPHQW�

3URI� 'LUN� %HOOVWHGW
V� JURXS� FRQWLQXHG� WKHLU� UHVHDUFK� LQ� WKH� DSSOLHG�

LPPXQRORJ\� DQG� SODQW� PROHFXODU� V\VWHPDWLFV� ILHOGV�� $QQHOLVH� %RWHV�

ZDV� DZDUGHG� D� 3K� '� GHJUHH� LQ� $SULO� ����� IRU� KHU� UHVHDUFK� LQWR� WKH�

LPPXQLW\�DQG�GLVHDVHV�RI�RVWULFKHV��DQG�WRJHWKHU�ZLWK�+DQOLH�7KLDUW��0�

6F� VWXGHQW��ZRUNHG� RQ LPPXQLW\� DJDLQVW� DYLDQ�PDODULD� LQ� WKH�$IULFDQ�

3HQJXLQ�� /L]D� YDQ� GHU�0HUZH� �0� 6F� VWXGHQW�� LV� ZRUNLQJ� RQ� YDFFLQH�

GHYHORSPHQW� DJDLQVW� RVWULFK�P\FRSODVPDV�� 3URI�%HOOVWHGW� DWWHQGHG� WKH�

�WK� ,QWHUQDWLRQDO� &RQJUHVV� RI� WKH� )HGHUDWLRQ� RI� $IULFDQ� 6RFLHWLHV� IRU�

%LRFKHPLVWU\� DQG� 0ROHFXODU� %LRORJ\� LQ� <DRXQGH�� &DPHURRQ�� DV�

RIILFLDO�GHOHJDWH�RI� WKH�6$6%0%�DQG�SUHVHQWHG�VRPH�RI�WKH�UHVXOWV�RI�

WKLV� UHVHDUFK� WKHUH��0DUN�0DW]RSRXORV� �0�6F�VWXGHQW��KDV�FORQHG�DQG�

H[SUHVVHG�WKH�FRDW�SURWHLQ�JHQHV�RI�ORFDO�YDULHWLHV�RI�SRWDWR�YLUXVHV�IRU�

DQWLERG\�SURGXFWLRQ�ZLWK� D�YLHZ� WR�GHYHORSLQJ�KLJKO\� VSHFLILF�(/,6$�



NLWV�� $� QXPEHU� RI� SODQW� PROHFXODU� V\VWHPDWLF� SURMHFWV� DUH� EHLQJ�

FRQGXFWHG� LQ� KLV� ODERUDWRU\�� %HQQ\� %\WHELHU� �3K� '� VWXGHQW�� DQG�

.HQQHWK�2EHUODQGHU��3K�'�LQ�%RWDQ\��DUH�UHVHDUFKLQJ WKH�UHODWLRQVKLSV�

LQ� WKH�RUFKLG�JHQXV�'LVD�DQG�2[DOLV� UHVSHFWLYHO\��0DUJDUHW�GH�9LOOLHUV�

�3K� '� LQ� %RWDQ\�� LV� XVLQJ� QXFOHDU� PLFURVDWHOOLWH� DQG� FKORURSODVW�

VHTXHQFLQJ� DQDO\VHV� WR� VWXG\� WKH� UHODWLRQVKLSV� LQ� WKH� JHQXV�

6WUHSWRFDUSXV�

7KH� UHVHDUFK�RI� WKH�$IULFDQGHU��+DSJRRG�DQG�/RXZ�JURXS� IRFXVHV�RQ�

WKH� PHFKDQLVPV� RI� JHQH� UHJXODWLRQ� E\� VWHURLG� UHFHSWRUV�� ZLWKLQ� WKH�

SK\VLRORJLFDO�FRQWH[W�RI�UHSURGXFWLRQ�DQG�VWUHVV��0V�'RQLWD�$IULFDQGHU�

IRFXVVHV�RQ�WKH�PHFKDQLPV�RI�DFWLRQ�RI�V\QWKHWLF�SURJHVWLQV��3URI�-DQHW�

+DSJRRG� IRFXVVHV� RQ� UHJXODWLRQ� RI� JHQH� H[SUHVVLRQ� RI� WKH� *Q5+�

UHFHSWRU�� DV� ZHOO� DV� PHFKDQLVPV� RI� OLJDQG�VSHFLILF� UHJXODWLRQ� YLD� WKH�

*5��LQ�SDUWLFXODU�YLD�VRPH�V\QWKHWLF�SURJHVWLQV��'U�$QQ�/RXZ�IRFXVVHV�

RQ�WKH�JOXFRFRUWLFRLG�UHFHSWRU��*5��DQG�HVWURJHQ�UHFHSWRUV��DQG�RQ�WKH�

SODVPD� ELQGLQJ� SURWHLQV� RI� WKH� FRJQDWH� OLJDQGV� IRU� WKHVH� UHFHSWRUV��

FRUWLFRVWHURLG� ELQGLQJ� JOREXOLQ� �&%*�� DQG� VH[� KRUPRQH� ELQGLQJ�

JOREXOLQ��6+%*���7KH�ODVW����PRQWKV�KDYH�EHHQ�YHU\�IUXLWIXO�DQG�DFWLYH�

IRU�WKH�JURXS��,Q������$QQ�VSHQW�ILYH�PRQWKV�LQ�WKH�ODERUDWRU\�RI�ORQJ�

VWDQGLQJ� FROODERUDWRU�� 3URI� *X\� +DHJHPDQ�� DW� WKH� 58*� LQ� *HQW��

%HOJLXP�� 6KH� FRQWLQXHG� ZRUN� RQ� WKH� GLVVRFLDWLYH� JOXFRFRUWLFRLG�

SRWHQWLDO�RI�D�QRYHO�QRQ�VWHURLGDO�FRPSRXQG��&RPSRXQG�$��V\QWKHVL]HG�

E\�WKH�6WHOOHQERVFK�JURXS��&RPSRXQG�$�DSSHDUV�WR�EH�D�FRPSRXQG�LQ�

ZKLFK�WUDQVDFWLYDWLRQ�DQG�WUDQVUHSUHVVLRQ�RI�WKH�JOXFRFRUWLFRLG�UHFHSWRU�

LV� VHSDUDWHG� DQG� WKHUHIRUH� D� JRRG� FDQGLGDWH� DV� DQ� DQWL�LQIODPPDWRU\�

GUXJ�ZLWK�PLQLPDO�VLGH�HIIHFWV��

3URIHVVRUV�-DQQLH�+RIPH\U��-DFN\�6QRHS��DQG�-RKDQQ�5RKZHU�OHDG�WKH�

7ULSOH�-� *URXS� IRU� 0ROHFXODU� &HOO� 3K\VLRORJ\�� 7KH� 7ULSOH�-� *URXS�

VWXGLHV� WKH� FRQWURO� DQG� UHJXODWLRQ� RI� FHOOXODU� SURFHVVHV� XVLQJ� WKHRU\��

FRPSXWHU�PRGHOOLQJ�DQG�H[SHULPHQWDO�DSSURDFKHV��5HVHDUFK�SURMHFWV�RQ�

WKH� GHYHORSPHQW� DQG� DSSOLFDWLRQ� RI� WRROV� IRU� FRPSXWDWLRQDO� V\VWHPV�

ELRORJ\� E\� WKH� 7ULSOH�-� JURXS� IRUP� WKH� FRUH� RI� WKH� 1DWLRQDO�
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%LRLQIRUPDWLFV�1HWZRUN�QRGH� WKDW�KDV�EHHQ�DZDUGHG� WR� WKH�8QLYHUVLW\�

RI� 6WHOOHQERVFK�� 7KH� VLPXODWLRQ� SDFNDJH� 3\6&H6� KDV� EHHQ� UHOHDVHG�

�KWWS���S\VFHV�VRXUFHIRUJH�QHW�� DQG� WKH� GDWDEDVH� IRU� NLQHWLF� PRGHOV�

DFFHVVLEOH� YLD� WKH� LQWHUQHW� �KWWS���MMM�ELRFKHP�VXQ�DF�]D�� KDV� VWDUWHG�

RIILFLDO� FROODERUDWLRQ�ZLWK� WKH� LQWHUQDWLRQDO� MRXUQDOV�0LFURELRORJ\�DQG�

(XURSHDQ�-RXUQDO�RI�%LRFKHPLVWU\�DQG�LV�DFFHVVLEOH�YLD�PLUURU�VLWHV� LQ�

(XURSH� DQG� WKH� 86$�� 2Q� WKH� H[SHULPHQWDO� VLGH�� SURMHFWV� IRFXV� RQ�

TXDQWLWDWLYH�XQGHUVWDQGLQJ�RI�FHOOXODU�SURFHVVHV��VWXGLHG�PRVWO\�LQ�\HDVW�

DQG�RWKHU�XQLFHOOXODU�RUJDQLVPV��$�IHUPHQWDWLRQ�IDFLOLW\�QRZ�FRQWDLQLQJ�

ILIWHHQ� IXOO\� FRQWUROOHG� �/� IHUPHQWRUV� DQG� IRXU� ��� WR� ��/� IHUPHQWRUV�

ZLWK� GRZQVWUHDP� SURFHVVLQJ� IDFLOLWLHV� KDV� EHHQ� VHW� XS� E\� -DFN\�� LQ�

FROODERUDWLRQ� ZLWK� WKH� 0LFURELRORJ\�� :LQH� %LRWHFKQRORJ\� DQG�

&KHPLFDO�(QJLQHHULQJ�GHSDUWPHQWV�

'U� 0DULQD� 5DXWHQEDFK� OHDGV� WKH� %,23(3� 3HSWLGH� *URXS�� LQ�

FROODERUDWLRQ�ZLWK�3URI�-RKQ�+DVWLQJV��LQ�UHVHDUFK�RQ�D�QHZ�JHQHUDWLRQ�

RI� DQWLELRWLFV�� QDPHO\� DQWLPLFURELDO� SHSWLGHV�� 7KH� JURXS¶V� EDVLF�

UHVHDUFK�UHYROYHV�DURXQG�WKH�SUHFLFH�PHFKDQLVP�RI�PHPEUDQH�DFWLRQ�RI�

QDWXUDO�DQG�GHVLJQHG�DQWLPLFURELDO�SHSWLGHV�DQG�WKH�UHVLVWDQFH�WRZDUGV�

FHUWDLQ� DQWLPLFURELDO� SHSWLGHV�� 2QH� RI� WKHLU� DSSOLHG� UHVHDUFK� SURMHFWV�

IRFXVVHV�RQ�WKH�LQIOXHQFH�RI�EDUOH\�SURWHLQV�DQG�DQWLPLFURELDO�SHSWLGHV�

RQ� EHHU� IRDP� DQG� EHHU� IHUPHQWDWLRQ�� LQ� FROODERUDWLRQ� ZLWK� 6RXWK�

$IULFDQ�%UHZHULHV� &ROODERUDWLRQ�ZLWK�D�JURXS LQ�6ZHGHQ�LQYROYHV�WKH�

GHVLJQ� DQG� FKDUDFWHULVDWLRQ� RI� VPDOO� OLQHDU� DQWLPLFURELDO� SHSWLGHV� DQG�

SHSWLGH� K\EULGV� IRU� DSSOLFDWLRQ� LQ� QDQRWHFKQRORJ\� DQG� ELR�VHQVRUV��

0DULQD�VSHQG�DQ�HLJKW�PRQWKV�VWXG\�OHDYH�LQ�$PVWHUGDP�LQ������

3URI�3LHWHU�6ZDUW� OHDGV�DQ�DFWLYH�JURXS��ZKLFK�LQFOXGHV�0V�=DLQR�

$OOLH��LQ�WKH�DSSOLHG�ILHOG�RI�GHYHORSPHQW�RI�QRYHO�PHPEUDQH�EDVHG�

ELR�DIILQLW\�VHSDUDWLRQ�V\VWHPV�IRU�WKH�GHWHFWLRQ�DQG�SXULILFDWLRQ�RI�

KLJK� YDOXH� HQG� SURGXFWV� IURP� ELRORJLFDO� HIIOXHQWV�� ,Q� DGGLWLRQ��

3LHWHU� DQG� 'U� $PDQGD 6ZDUW� OHDG� DQRWKHU� JURXS� LQYHVWLJDWLQJ�

EDVLF�VFLHQWLILF�TXHVWLRQV�RQ�WKH�H[SUHVVLRQ��DFWLYLW\�DQG�FRQWURO�RI�

F\WRFKURPH� 3����GHSHQGHQW� HQ]\PHV� LQYROYHG� LQ� PDPPDOLDQ�



VWHURLGRJHQHVLV�� 3LHWHU� VSHQW� D� IRXU� PRQWKV� VDEEDWLFDO� DW� WKH�

8QLYHUVLW\�RI�(GLQEXUJK�LQ������

7HDFKLQJ� %LRFKHPLVWU\� WR� XQGHUJUDGXDWH� VWXGHQWV� FRQWLQXHV� WR� EH� D

PDMRU�FRPSRQHQW�RI� WKH�GHSDUWPHQW¶V�DFWLYLWLHV��7KH�����VHFRQG�\HDU��

���� WKLUG� \HDU� VWXGHQWV� DUH� WKH� UHVXOW� RI� D� VWHDG\�JURZWK�RYHU� WKH� ODVW�

IHZ� \HDUV�� � %LRFKHPLVWU\� IRUPV� DQ� LQWHJUDO� DQG� FRPSXOVRU\� SDUW� RI�

PDQ\� RI� WKH� SURJUDPPHV� ZLWKLQ� WKH� 6FLHQFH� )DFXOW\�� LQFOXGLQJ�

0ROHFXODU� DQG� &HOOXODU� %LRORJ\�� %LRGLYHUVLW\� DQG� (FRORJ\��

%LRWHFKQRORJ\��+XPDQ�3K\VLRORJ\�DQG�%LR�RUJDQLF�&KHPLVWU\��

7KH� GHSDUWPHQW� SULGHV� LWVHOI� RQ� KDYLQJ� D� UHOD[HG�� GHPRFUDWLF��

FRRSHUDWLYH� DQG� IXQ� DWPRVSKHUH�� 7KH� ODQJXDJH� RI� LQVWUXFWLRQ� DW� WKH�

XQGHUJUDGXDWH� OHYHO� LV� SUHGRPLQDQWO\�$IULNDDQV�� EXW� WKH� WHDFKLQJ�VWDII�

VWULYHV� WR� DFFRPPRGDWH� VWXGHQWV� IURP� RWKHU� ODQJXDJH� JURXSV�� )RU�

H[DPSOH�� H[WUD� OHVVRQV�DUH�RIIHUHG� WR� VRPH�RI WKH� VHFRQG�\HDU�;KRVD�

VSHDNLQJ� VWXGHQWV� E\� D� ;KRVD�VSHDNLQJ� PHPEHU� RI� VWDII�� $W�

SRVWJUDGXDWH�OHYHO��WKH�ODQJXDJH�LV�SUHGRPLQDQWO\�(QJOLVK�

7KH�GHSDUWPHQW�DOVR�LQWHUDFWV�ZLWK�D�JURXS�ZLWKLQ�WKH�XQLYHUVLW\�ZKLFK�

SURYLGHV� LQIRUPDWLRQ� DQG� KHOS� WR� SURVSHFWLYH VWXGHQWV� IURP�

GLVDGYDQWDJHG� EDFNJURXQGV� DQG� SURYLGHV� D� OLQN� IRU� PRUH� VSHFLILF�

JXLGHOLQHV� LQ� WKH� ILHOG� RI� %LRFKHPLVWU\�� HVSHFLDOO\� WR� WKH� ILUVW� \HDU�

VWXGHQWV� �VHH� KWWS���ZZZ�VXQ�DF�]D�SURVVWXGHQW���� 7KH� GHSDUWPHQW� LV�

DOVR�DFWLYHO\�LQYROYHG�LQ�WKH�XQLYHUVLW\¶V�DQQXDO�2SHQ�'D\�DQG�:LQWHU�

6FKRRO� 3URJUDP ZKHUH� VFKRODUV� JHW� H[SRVHG� WR� WKH� GHSDUWPHQW¶V�

UHVHDUFK� DQG� WR� SRWHQWLDO� HPSOR\PHQW� RSSRUWXQLWLHV� LQ� WKH� ILHOG� RI�

%LRFKHPLVWU\�� ,Q� DGGLWLRQ�� WKH� GHSDUWPHQW� LV� LQYROYHG� LQ� D� SURJUDP�

DLPHG� DW� LQFUHDVLQJ� WKH� SURILFLHQF\� RI� WHDFKHUV� IURP� SUHYLRXVO\�

GLVDGYDQWDJHG�VHFRQGDU\�VFKRROV�LQ�ELRORJ\�DQG�ELRFKHPLVWU\�

7KH�GHSDUWPHQW�ZRXOG� OLNH� WR�H[WHQG�D�ZDUP�DQG�VLQFHUH�LQYLWDWLRQ�WR�

SURVSHFWLYH�QHZ�XQGHUJUDGXDWH�DQG�SRVWJUDGXDWH�VWXGHQWV�WR�FRQWDFW�XV�

LI� WKH\� DUH� LQWHUHVWHG� LQ� IXUWKHULQJ� WKHLU� VWXGLHV� LQ� WKH� 'HSDUWPHQW� RI�
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%LRFKHPLVWU\�DW�6WHOOHQERVFK�8QLYHUVLW\��:H�KRSH�WR�ZHOFRPH�\RX�DOO�

GXULQJ� WKH�6$6%0%������³0ROHFXOHV�5�86´�PHHWLQJ�ZKHUH�\RX�FDQ�

H[SHULHQFH��6WHOOHQERVFK¶V�VFLHQFH�DQG�WDVWH�LWV�SURGXFWV�

3RVWDO�$GGUHVV� 3K\VLFDO�$GGUHVV�

'HSW�RI�%LRFKHPLVWU\ 'HSW�RI�%LRFKHPLVWU\

8QLYHUVLW\�RI�6WHOOHQERVFK 8QLYHUVLW\�RI�6WHOOHQERVFK

3ULYDWH�%DJ�;� -&�6PXWV�%XLOGLQJ

0$7,(/$1'����� 9DQ�GHU�%LMO�6WUHHW

67(//(1%26&+�����

7HO����������������

)D[����������������

(�PDLO��//(#681�$&�=$��/\QQHWWH�(\JHODDU��6HFUHWDU\�

:HEVLWH���KWWS���ZZZ�VXQ�DF�]D�ELRFKHP�

'HDU�6WXGHQW�0HPEHUV�RI�WKH�6$6%0%�

:H�ZHOFRPH� DOO� QHZ� DQG� ROG�PHPEHUV� WR� WKH� 6RFLHW\��:H� KRSH� \RX�

KDYH� KDG� D� SURGXFWLYH� \HDU� LQ� \RXU� VWXGLHV� �DV�ZHOO� DV� LQ� \RXU� VRFLDO�

OLYHV��VLQFH�WKH���
WK
6$6%0%�&RQJUHVV�KHOG�LQ�3UHWRULD�ODVW�-XO\���:H�

EHOLHYH�WKHUH�DUH�VRPH�RI�\RX�ZKR�DUH�DOUHDG\�SUDFWLFLQJ�IRU�QH[W�\HDU¶V�

&RQIHUHQFH�9ROOH\EDOO�7RXUQDPHQW��+RSH�\RX¶UH DOVR�PDNLQJ�SURJUHVV�

LQ�WHUPV�RI�6FLHQFH�

$V� \RXU� VWXGHQW� PHPEHU� UHSUHVHQWDWLYHV�� 1\DUDG]R� DQG� ,� KDYH� EHHQ�

TXLWH� EXV\� WU\LQJ� WR� IRUPXODWH� D� VWXGHQW� GDWDEDVH� RQ� WKH� 6$6%0%�

:HEVLWH��ZZZ�VDVEPE�RUJ�]D��� �)RU�WKLV�ZH�UHTXLUHG�\RX�DOO�WR�VXEPLW�

\RXU�GHWDLOV�WR�XV���:H�KRSHG�WR�JHW�DFFXUDWH�VWXGHQW�PHPEHU�GHWDLOV�VR�

WKDW�ZH�FDQ�PDNH�VXUH�WKDW�\RX�DUH�LQ�WRXFK�ZLWK�XS�FRPLQJ�HYHQWV�DQG�

DFWLYLWLHV�ZLWKLQ�WKH�6RFLHW\���,I�\RX�KDYH�QRW�VXEPLWWHG�WKHVH�GHWDLOV�DV�

\HW��ZH�HQFRXUDJH�\RX�WR�GR�VR���:H�HQYLVDJH�WKDW DOO�VWXGHQW�PHPEHUV�

EH� DOORZHG� WKH�RSSRUWXQLW\� WR� LQWHUDFW� YLD� WKH�ZHEVLWH�DORQJ�DFDGHPLF�

DQG� VRFLDO� GHYHORSPHQWV�� � :H� DUH� DOVR� LQ� WKH� SURFHVV� RI� RUJDQLVLQJ�



VWXGHQW�PHPEHU� UHSUHVHQWDWLYHV� DW� HDFK� XQLYHUVLW\� RU� LQVWLWXWLRQ�� �:H�

KRSH� WKHVH� UHSUHVHQWDWLYHV� ZLOO� IDFLOLWDWH� WKH� IRUZDUGLQJ� RI� LPSRUWDQW�

LQIRUPDWLRQ� DQG� DOVR� KHOS� LQ� UHIHUULQJ� DQ\� TXHVWLRQV� \RX� PD\� KDYH�

SHUWDLQLQJ�WR�WKH�6RFLHW\�

)XUWKHUPRUH�� ZH� HQFRXUDJH� DQ\RQH� LQWHUHVWHG� LQ�� RU� LQYROYHG� ZLWK�

%LRFKHPLVWU\�� 0ROHFXODU� %LRORJ\� DQG� UHODWHG� ILHOGV� WR� VLJQ� XS� DV�

VWXGHQW�PHPEHUV��SDUWLFXODUO\�LI�WKH\�DUH�LQWHUHVWHG�LQ�DWWHQGLQJ�WKH���
WK

6$6%0%� &RQJUHVV� WR� EH� KHOG� LQ� ����� LQ� 6WHOOHQERVFK�� � 6WXGHQW�

PHPEHUV� DUH� DOZD\V� RIIHUHG� UHGXFHG� UDWHV� XSRQ� MRLQLQJ� SULRU� WR�

FRQIHUHQFHV�� � &RQIHUHQFHV� DOORZ� VWXGHQWV� WKH� RSSRUWXQLW\� WR� SUHVHQW�

WKHLU� GDWD�� LQWHUDFW�ZLWK� VWXGHQWV� DQG� VWDII� IURP�RWKHU� XQLYHUVLWLHV� DQG�

OHDUQ� DERXW� WKH� ODWHVW� VFLHQWLILF� HTXLSPHQW� �ZLQGRZ� VKRSSLQJ� ZLWK�

VXSHUYLVRUV�LV�HQFRXUDJHG����7KHUH�LV�DOZD\V�D�ZRQGHUIXOO\�FRPSHWLWLYH�

DQG� LQWHUDFWLYH� VSLULW� SUHVHQW� DW� WKHVH� W\SHV� RI� JDWKHULQJV�� SDUWLFXODUO\�

IURP� WKH� VWXGHQW�PHPEHU� VLGH� 7R� HQFRXUDJH� VWXGHQW� SDUWLFLSDWLRQ� DW�

LQWHUQDWLRQDO� FRQIHUHQFHV�� WKH� 6$6%0%� &RXQFLO� KDV� DSSURYHG� D�

SRVWJUDGXDWH�VWXGHQW�WUDYHO�EXUVDU\�ZRUWK�5�����HDFK�IRU�WKUHH�VWXGHQWV�

SHU� \HDU�� � 7R� DSSO\� SOHDVH� IRUZDUG� D� IXOO� &9�� FRQIHUHQFH� GHWDLOV� DQG�

VXSHUYLVRU¶V� PRWLYDWLRQ� OHWWHU� WR� WKH� 3UHVLGHQW� �J�EODWFK#UX�DF�]D����

3OHDVH�DOVR�GHFODUH�DQ\�RWKHU�WUDYHO�DZDUGV�RU�JUDQWV�UHFHLYHG�

:H�KRSH�\RX�DOO�FRQWLQXH�PDNLQJ�SURJUHVV� LQ�\RXU�UHVSHFWLYH�SURMHFWV�

DQG� DFDGHPLF� XQGHUWDNLQJV�� �:H� ZLVK� DOO� RXU� PHPEHUV� DQ� HQMR\DEOH�

DQG�IUXLWIXO�VHFRQG�VHPHVWHU�

5HJDUGV�

3HWUD�DQG�1\DUDG]R

3�6��2XU�FRQWDFW�GHWDLOV�DUH�

3HWUD��� J��J����#FDPSXV�UX�DF�]D �5KRGHV�8QLYHUVLW\�

1\DUDG]R� Q\DUDG]R#FKHPHQJ�XFW�DF�]D �8QLYHUVLW\�RI�&DSH�7RZQ�

:H¶G�ORYH�WR�KHDU�IURP�RXU�VWXGHQW�PHPEHUV�
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7KH�,PSRUWDQFH�RI�9LVXDO�/LWHUDF\�LQ�WKH�(GXFDWLRQ�RI�%LRFKHPLVWV

.RQUDG�6FK|QERUQ�	�7UHYRU�$QGHUVRQ

6FLHQFH�(GXFDWLRQ�5HVHDUFK�*URXS��6(5*���6FKRRO�RI�0ROHFXODU�	�

&HOOXODU�%LR6FLHQFHV��8QLYHUVLW\�RI�.ZD=XOX�1DWDO��3LHWHUPDULW]EXUJ

$FFRUGLQJ� WR� /RZH� ������� DQG� RWKHU� HGXFDWLRQ� UHVHDUFKHUV�� MXVW� OLNH�

YHUEDO� OLWHUDF\� PHDQV� WR� EH� DEOH� WR� UHDG DQG� ZULWH ODQJXDJH�� DQG�

QXPHULFDO� OLWHUDF\� LQYROYHV� WKH�UHDGLQJ�DQG�ZULWLQJ�RI�QXPEHUV��YLVXDO�

OLWHUDF\�HQFRPSDVVHV�WKH�DELOLW\�WR�UHDG��XQGHUVWDQG�RU�PDNH�VHQVH�RI��

DV�ZHOO�DV�ZULWH YLVXDO�GLVSOD\V� LQFOXGLQJ�WKH�DELOLW\�WR�WKLQN��OHDUQ��DQG�

H[SUHVV�RQHVHOI�LQ�WHUPV�RI�LPDJHV��*HQHUDOO\� YLVXDO�GLVSOD\V�FDQ�EH�LQ�

WKH�IRUP�RI�VWDWLF�GLDJUDPV��DQLPDWHG�LPDJHV�RU�DV�PXOWLPHGLD�

9LVXDO� GLVSOD\V� DUH� LQFUHDVLQJO\� EHLQJ� XVHG� IRU� WKH� WHDFKLQJ� DQG�

OHDUQLQJ� RI� VFLHQFH�� LQFOXGLQJ� ELRFKHPLVWU\�� 0XFK� RI� PRGHUQ�

ELRFKHPLFDO�UHVHDUFK�GHSHQGV�YHU\�KHDYLO\�RQ�WKH�YLVXDO� OLWHUDF\�RI� LWV�

UHVHDUFKHUV��7KH�XVH�RI�FRPSXWHU�VRIWZDUH�IRU�WKH�JHQHUDWLRQ�RI�LPDJHV�

DQG� DQLPDWLRQV� IRU� WKH� YLVXDOLVDWLRQ� RI� ELRFKHPLFDO� PROHFXOHV� DQG�

SURFHVVHV� KDV� EHFRPH� D� PDMRU� WRRO� LQ� ELRFKHPLFDO� UHVHDUFK�� 6XFK�

VRIWZDUH� LV� SDUWLFXODU� XVHG� LQ� WKH� VWXG\� RI� WRSLFV� VXFK� DV� SURWHLQ�

VWUXFWXUH�IXQFWLRQ� UHODWLRQVKLSV�� SURWHLQ� RU� GUXJ� GHVLJQ�� DQG�

ELRLQIRUPDWLFV�� 1RZ��PRUH� WKDQ� HYHU� EHIRUH�� UHVHDUFKHUV� DQG� OHDUQHUV�

DUH�DEOH�WR�HDVLO\�FRQVWUXFW�DQG�PDQLSXODWH�WZR� DQG�WKUHH�GLPHQVLRQDO�

LPDJHV� RI� ELRFKHPLFDO�PROHFXOHV� DQG� SURFHVVHV��7KH� GHPDQG� IRU� WKLV�

FDSDELOLW\� KDV� UHVXOWHG� LQ� WKH� UDSLG� GHYHORSPHQW� RI� D� ZLGH� UDQJH� RI�

GLIIHUHQW� PRGHOOLQJ�� DQLPDWLRQ�� VLPXODWLRQ� DQG� PXOWLPHGLD� VRIWZDUH�

SDFNDJHV� �H�J�� 0DJH�� 5DV0RO�� &KLPH DQG� +\SHUFKHP��� ZKLFK� DUH�

DYDLODEOH� IURP� YDULRXV� FRPPHUFLDO� FRPSDQLHV�� ZHEVLWHV� RU� RQ� &'�

520V�VXSSOLHG�ZLWK�PRGHUQ�WH[WERRNV��



7KH�WHUP�PXOWLPHGLD KDV�EHFRPH�VRPHZKDW�RI�D�µEX]]ZRUG¶�LQ�WRGD\¶V�

IDVW�PRYLQJ� DQG� WHFKQRORJLFDO� DJH�� �)RUPDOO\�� WKH� WHUP� UHIHUV� WR�� ³WKH�

FRPELQDWLRQ� RI� PXOWLSOH� WHFKQLFDO� UHVRXUFHV� IRU� WKH� SXUSRVH� RI�

SUHVHQWLQJ�LQIRUPDWLRQ�UHSUHVHQWHG�LQ�PXOWLSOH�IRUPDWV«´��6FKQRW]�DQG�

/RZH���������6RPH�RI�WKH�PXOWLSOH IRUPDWV DYDLODEOH�WR�YLHZHUV�LQFOXGH�

WH[W� �VHQWHQFHV��� VWDWLF� �VWLOO�� YLVXDO� GLVSOD\V�� G\QDPLF� �DQLPDWHG��

YLVXDOV�� YLGHR�YLVXDOV� DV�ZHOO� DV� VRXQGV�� �:KHQ� WZR�RU�PRUH�RI� WKHVH�

IRUPDWV� RU� PHGLD� DUH� FRPELQHG�� WKHQ� ZH� QR� ORQJHU� KDYH� D� VLQJOH�

PHGLXP�RI�FRPPXQLFDWLRQ��EXW�D�PXOWLPRGDO PHGLXP��,Q�RWKHU�ZRUGV��

ZH�KDYH�D�PXOWLPHGLD�FRQVLVWLQJ�RI�WKH�VLPXOWDQHRXV�FRPPXQLFDWLRQ�RI�

PXOWLSOH� IRUPDWV�� 2QO\� UHFHQWO\� UHVHDUFKHUV� KDYH� EHJXQ� WR� LQYHVWLJDWH�

PXOWLPHGLD� OHDUQLQJ� LQ� DQ\� HDUQHVW�� ,Q� WKLV� UHJDUG�� WKH� IRFXV�KDV�EHHQ�

PDLQO\�RQ�KRZ�WR�FRPELQH�GLIIHUHQW�IRUPV�RI�LQIRUPDWLRQ�LQ�VXFK�D�ZD\�

DV�WR�PLQLPLVH�FRJQLWLYH�ORDG�DQG�HQVXUH�WKH�JUHDWHVW�OHDUQLQJ�EHQHILWV��

0XFK�RI�WKH�LQURDGV�WKDW�KDYH�EHHQ�PDGH�LQ�WKLV�ILHOG�FDQ�EH�DWWULEXWHG�

WR�WKH�HIIRUWV�RI�5LFKDUG�0D\HU�ZKRVH�UHVHDUFK�KDV�OHG�KLP�WR�SURSRVH�D�

WKHRU\� IRU� PXOWLPHGLD� OHDUQLQJ �0D\HU�� ������� +LV� WKHRU\� LGHQWLILHV�

IRXU�DVSHFWV�WKDW�KLJKOLJKW�WKH�SRWHQWLDO�RI�PXOWLPHGLD�OHDUQLQJ���)LUVWO\��

KLV�UHVHDUFK�KDV�LOOXVWUDWHG�WKH�H[LVWHQFH�RI�ZKDW�KH�FDOOV�D�PXOWLPHGLD�

HIIHFW�� LQ�ZKLFK�KH�KDV�VKRZQ�WKDW�D�FRPELQDWLRQ�RI�ERWK�SLFWXUHV�DQG�

ZRUGV�OHDGV�WR�WKH�PRVW�IUXLWIXO�XQGHUVWDQGLQJ���6HFRQGO\��KH�GHVFULEHV�

D� FRKHUHQFH� HIIHFW�� ZKLFK� VXJJHVWV� WKDW� OHDUQLQJ� IURP� PXOWLPHGLD� LV�

LQFUHDVHG�ZKHQ� LUUHOHYDQW� LQIRUPDWLRQ� LV� UHPRYHG��7KLUGO\��KLV�VSDWLDO�

FRQWLJXLW\� HIIHFW VXJJHVWV� WKDW� OHDUQLQJ� IURP� PXOWLPHGLD� LV� HQKDQFHG�

ZKHQ� ZRUGV� DUH� SODFHG� LQ� FORVH� SUR[LPLW\� WR� SLFWXUHV�� )LQDOO\�� KLV�

SURSRVHG�SHUVRQDOL]DWLRQ�HIIHFW DGYRFDWHV� WKDW�VWXGHQWV�FRQVWUXFW�PRUH�

SRZHUIXO� PHQWDO� PRGHOV� RI� SKHQRPHQD� ZKHQ� DFFRPSDQ\LQJ� WH[W� LV�

SUHVHQWHG� LQ� D� µFRQYHUVDWLRQDO¶�PDQQHU� DV� RSSRVHG� WR� D� µIRUPDO¶� RQH��

$GGHG� WR� WKH� DERYH� LGHDV� IRU� RSWLPLVLQJ� WKH� XVH� RI� PXOWLPHGLD� LQ�

WHDFKLQJ� DQG� OHDUQLQJ� DUH� WKH� IROORZLQJ� UHVHDUFK� ILQGLQJV�)RU� RQH��

VWXGHQWV�VKRXOG�QRW�VLPSO\�EH�OHIW�WR�XVH�D�PXOWLPHGLD�SDFNDJH�RQ�WKHLU�

RZQ�� ,QVWHDG�� WKH� OHFWXUHU� VKRXOG� IDFLOLWDWH� WKH� ZKROH� SURFHVV� DQG�

FORVHO\� PRQLWRU�� ERWK� LQIRUPDOO\� WKURXJK� REVHUYDWLRQ� DQG� IRUPDOO\�
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WKURXJK�DVVHVVPHQW��ZKHWKHU�WKH�VWXGHQW�KDV�WKH�QHFHVVDU\�VNLOOV�WR�XVH�

WKH� SDFNDJH� DQG�ZKHWKHU� WKH\� DUH� DFWXDOO\� OHDUQLQJ� IURP� WKH�SDFNDJH��

7KLV� DSSURDFK� LV� LPSHUDWLYH� IRU� IRVWHULQJ� DQ� DFWLYH�� UDWKHU� WKDQ� D�

SDVVLYH� OHDUQLQJ� HQYLURQPHQW�� RQH� RI� WKH� FRUQHUVWRQHV� RI� PRGHUQ�

OHDUQLQJ�WKHRU\�

7KUHH�PDMRU�IDFWRUV��6FK|QERUQ�HW�DO���������GHWHUPLQH�KRZ�HIIHFWLYH�D

YLVXDO� GLVSOD\�� ZKHWKHU� VWDWLF� RU� DQLPDWHG�� FDQ� EH� LQWHUSUHWHG� DQG��

WKHUHIRUH�� XVHG� IRU� WHDFKLQJ�� OHDUQLQJ� DQG� UHVHDUFK�� )LUVWO\�� WKH�

LQGLYLGXDO� UHTXLUHV� WKH� UHOHYDQW� NQRZOHGJH WKDW� ZLOO� HQDEOH� WKHP� WR�

LQWHUSUHW�WKH�YLVXDO�GLVSOD\��7KLV�LQFOXGHV�NQRZOHGJH�RI�WKH�ELRFKHPLFDO�

FRQFHSWV�RI�UHOHYDQFH�WR�WKH�YLVXDO�GLVSOD\��DV�ZHOO�DV�NQRZOHGJH�RI�WKH�

V\PEROV� DQG� FRQYHQWLRQV� XVHG� LQ� WKH� YLVXDO� GLVSOD\�� 7KLV� NQRZOHGJH�

DOVR� LQFOXGHV� WKH� SURFHGXUDO� NQRZ�KRZ� RI� WKH� SURFHVV� QHHGHG� WR�

LQWHUSUHW� D� SDUWLFXODU� W\SH� RI� YLVXDO� GLVSOD\�� )RU� LQVWDQFH�� GLIIHUHQW�

FRJQLWLYH� SURFHVVHV� DUH� XVHG� WR� LQWHUSUHW� GLIIHUHQW� GLVSOD\V� VXFK� DV�

JUDSKV�� IORZ� GLDJUDPV�� DQG� FRPSXWHU� LPDJHV�� 7KLV� SURFHGXUDO�

NQRZOHGJH� LV� HVSHFLDOO\� LPSRUWDQW� IRU� LQWHUSUHWLQJ� WHFKQLFDO� GLDJUDPV�

VXFK� DV� HOHFWULFDO� FLUFXLWV�DQG�[�UD\�FU\VWDOORJUDSK\�PDSV��7KH�VHFRQG�

IDFWRU�WKDW�VWURQJO\�LQIOXHQFHV�RQH¶V�DELOLW\�WR�LQWHUSUHW�D�YLVXDO�GLVSOD\�

LV�D�SHUVRQ¶V�UHDVRQLQJ�VNLOOV��7KHVH�LQFOXGH�WKH�DELOLW\�RI�WKH�LQGLYLGXDO�

WR�UHDVRQ�ZLWK��RU�UHDG��WKH�YLVXDO�GLVSOD\�WKHUHE\�PDNLQJ�VHQVH�RI�LW��,Q�

RUGHU� WR�PDNH�VHQVH�RI� LW�� WKH�SHUVRQ�DOVR�KDV�WR�VLPXOWDQHRXVO\�VHOHFW�

DQG� HQJDJH� WKHLU� FRQFHSWXDO� NQRZOHGJH� RI� UHOHYDQFH� WR� WKH� YLVXDO�

GLVSOD\��L�H��WKH\�KDYH�WR�µUHDVRQ¶�ZLWK�WKHLU�FRQFHSWXDO�NQRZOHGJH��7KH�

WKLUG�� DQG� ILQDO� IDFWRU� GHWHUPLQLQJ� KRZ� HIIHFWLYH� D� YLVXDO� GLVSOD\� LV

LQWHUSUHWHG� LV� WKH� QDWXUH��PRGH�� TXDOLW\� DQG� WKHUHIRUH�� LQWHOOLJLELOLW\� RI�

WKH� YLVXDO� GLVSOD\ LWVHOI�� 7KDW� LV�� WKH� GLVSOD\� QHHGV� WR� EH� D� JRRG� DQG�

PHDQLQJIXO� UHSUHVHQWDWLRQ� RI� WKH SKHQRPHQRQ�� FRQFHSW� RU� SURFHVV���

$OVR��LW�PXVW�EH�UHDGDEOH��DFFXUDWH�DQG�QRW�WRR�FRPSOH[��$OO�WKUHH�RI�WKH�

DERYH� IDFWRUV� KDYH� WR� EH� VRXQG� IRU� VXFFHVVIXO� LQWHUSUHWDWLRQ� RI� WKH�

YLVXDO� GLVSOD\� WR� RFFXU�� )RU� H[DPSOH�� LI� WKH� LQGLYLGXDO¶V� FRQFHSWXDO�

NQRZOHGJH�DQG�UHDVRQLQJ�DELOLW\�ZHUH�H[FHOOHQW��EXW� WKH�YLVXDO�GLVSOD\�

ZDV� D� YHU\� SRRU� UHSUHVHQWDWLRQ� RI� D� SKHQRPHQRQ�� WKH� YLVXDO� GLVSOD\�



FRXOG� EH� SRRUO\� LQWHUSUHWHG��%\�FRQWUDVW�� LI� WKH�GLVSOD\�ZDV� VRXQG�EXW�

HLWKHU� WKH�FRQFHSWXDO�NQRZOHGJH�RU�UHDVRQLQJ�VNLOOV�ZHUH�OLPLWHG��SRRU�

LQWHUSUHWDWLRQ� FRXOG� DOVR� UHVXOW�� � 7KXV�� LQ� VXPPDU\� WKLV�PHDQV� WKDW� D�

ELRFKHPLVW¶V� YLVXDO� OLWHUDF\� GHSHQGV� RQ� D� FRPELQDWLRQ� RI� WKHLU�

NQRZOHGJH�DQG�VNLOOV�DV�ZHOO�DV�WKH�QDWXUH�RI�WKH�YLVXDO�GLVSOD\�

'HVSLWH� WKH� H[WHQVLYH� UDQJH� RI� FRPSXWHU� SDFNDJHV� DYDLODEOH� IRU� WKH�

YLVXDOLVDWLRQ� RI� ELRFKHPLFDO� SKHQRPHQD�� WKHUH� KDV� EHHQ� OLWWOH� RU� QR�

UHVHDUFK� GRQH� WR� LQYHVWLJDWH� WKH�DFWXDO� HIIHFWLYHQHVV RI� VXFK� SDFNDJHV�

IRU� LPSURYLQJ� VWXGHQWV¶� YLVXDOLVDWLRQ� DQG� FRQFHSWXDO� XQGHUVWDQGLQJ� LQ�

ELRFKHPLVWU\��$V�VWDWHG E\�5LFKDUGVRQ�DQG�5LFKDUGVRQ���������IDPRXV�

IRU�WKHLU�GHYHORSPHQW�RI�ULEERQ GLVSOD\V�WR�GHSLFW���'�SURWHLQ�VWUXFWXUH�

LQ� ELRFKHPLVWU\�� ³«WKHUH� LV� OLWWOH� H[SHULPHQWDO� GDWD� RQ� HLWKHU� WKH�

DEVROXWH�RU�WKH�UHODWLYH�HIIHFWLYHQHVV�RI�WKHVH�PDWHULDOV�>PXOWLPHGLD@�IRU�

WHDFKLQJ���'�OLWHUDF\�DQG�RQO\�PLQLPDO�JXLGDQFH�DERXW�WKH�EHVW�ZD\V�WR�

XVH� WKHP«´�� 7KH� IDLOXUH� RI� ELRFKHPLVWV� WR� TXHVWLRQ� DQG� UHVHDUFK� WKH�

HIIHFWLYHQHVV� RI� VXFK� SDFNDJHV� LV� PDLQO\� EHFDXVH� H[SHUWV� WHQG� WR�

QDLYHO\� DVVXPH� WKDW� ZKDW� WKH\� SHUFHLYH� DV� EHLQJ� JRRG� WHDFKLQJ� DQG�

OHDUQLQJ�WRROV�ZLOO�QHFHVVDULO\�EH�JRRG�IRU�SURPRWLQJ�YLVXDOLVDWLRQ�DQG�

XQGHUVWDQGLQJ� DPRQJ� QRYLFHV�� 2Q� WKH� FRQWUDU\�� H[WHQVLYH� VFLHQFH�

HGXFDWLRQ� UHVHDUFK� KDV� VKRZQ� WKDW� WKHUH� DUH� RIWHQ� ODUJH� GLVFUHSDQFLHV�

EHWZHHQ� H[SHUWV¶� DQG� QRYLFHV¶� DELOLWLHV� WR� LQWHUSUHW� DQG� OHDUQ� IURP�

YLVXDO�GLVSOD\V� VXFK�DV�GLDJUDPV��SLFWXUHV��FRPSXWHU�JHQHUDWHG� LPDJHV�

DQG�DQLPDWLRQV��7KLV�LV�EHFDXVH�H[SHUWV�WHQG�WR�KDYH�JUHDWHU�FRQFHSWXDO�

NQRZOHGJH� DQG�PRUH�DGYDQFHG�YLVXDOLVDWLRQ� VNLOOV� �H�J�� LPDJH� UHDGLQJ�

VNLOOV�DQG�VSDWLDO�YLVXDOLVDWLRQ�VNLOOV��WKDQ�QRYLFHV�GR��,Q�IDFW��UHVHDUFK�

KDV�VKRZQ�WKDW�VWXGHQWV�VRPHWLPHV�OHDUQ�YHU\�OLWWOH�IURP�GLDJUDPV�DQG�

FRPSXWHU�LPDJHV�DQG�LQVWHDG��GHYHORS�PLVFRQFHSWLRQV�IURP�XVLQJ�WKHP�

�+XOO�	�$QGHUVRQ��������6FK|QERUQ�HW�DO����������

5HODWHG� WR� WKH�DERYH��RQH�PDMRU�FRQFHUQ� WKDW�KDV�EHHQ�SXW� IRUZDUG� LQ�

WKH� UHFHQW� VFLHQFH�HGXFDWLRQ� OLWHUDWXUH� LV� WKH�DXWRPDWLF�VXSHULRULW\� WKDW�

KDV� EHHQ� EHVWRZHG� XSRQ� DQLPDWHG� JUDSKLFV�� 6LQFH� PRGHUQ� DQLPDWHG�

YLVXDO� GLVSOD\V� KDYH� D� ODUJH� DHVWKHWLF� DSSHDO�� PDQ\� HGXFDWRUV� VLPSO\�
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DVVXPH� WKDW� DQLPDWHG� YLVXDOV�ZLOO� EH�PXFK�PRUH� SRZHUIXO� WKDQ� VWDWLF�

YLVXDOV�IRU�OHDUQLQJ��%XW�UHVHDUFK�KDV�VKRZQ�WKDW�WKLV�LV�QRW�DOZD\V�WKH�

FDVH�� OHDUQLQJ� ZLWK� DQLPDWLRQV� PD\� QRW� DOZD\V� \LHOG� IUXLWIXO� DQG�

DXWRPDWLFDOO\� DVVXPHG� RXWFRPHV�� /RZH� ������� KDV� SURYLGHG� WZR�

SRVVLEOH� UHDVRQV� IRU� WKLV� QRWLRQ�� ,Q� ZKDW� KH� WHUPV� RYHUZKHOPLQJ�� KH�

VD\V� WKDW� DQ� DQLPDWHG� YLVXDO� UHTXLUHV� H[WUHPHO\� KLJK� SURFHVVLQJ�

GHPDQGV�� WKH� IDFW� WKDW� WKH� SUHVHQWHG� LQIRUPDWLRQ� LV� G\QDPLF� DQG�

DHVWKHWLFDOO\� SOHDVLQJ� GRHV� QRW� DOZD\V� PHDQ� WKDW� WKH� YLHZHU� ZLOO�

QHFHVVDULO\� EHQHILW�� ,W� IROORZV�� LQ� ZKDW� /RZH� ������� WHUPV�

µXQGHUZKHOPLQJ¶�� WKDW� WKH�YLHZHU�PD\�GHFUHDVH� WKHLU� OHYHO�RI� UHTXLUHG�

HQJDJHPHQW� ZLWK� WKH� YLVXDO�� GXH� WR� LWV� KLJKO\� G\QDPLF� DQG� DHVWKHWLF�

DSSHDUDQFH�� ,Q� WXUQ�� WKLV� UHVXOWV� LQ� D� SRWHQWLDO� QHJDWLYH� HIIHFW� RQ� WKH�

OHDUQLQJ� SURFHVV� GXH� WR� WKH� FRJQLWLYH� ORDG� SODFHG� RQ� WKH� YLHZHU��

&OHDUO\�� WKHUH� LV� DQ� XUJHQW� QHHG� WR� VFUHHQ� DOO� YLVXDO� DLGV� IRU� WKHLU�

HIIHFWLYHQHVV�DV�WHDFKLQJ��OHDUQLQJ�DQG�UHVHDUFK�WRROV�LQ�FDVH�WKH\�FDXVH

PRUH�KDUP�WKDQ�JRRG��$W�WKH�VDPH�WLPH��LW�LV�DOVR�LPSRUWDQW�WR�UHVHDUFK�

WKH�EHVW�PHWKRGV�IRU�WHDFKLQJ�DQG�OHDUQLQJ�ZLWK�VXFK�YLVXDO�DLGV�DV�ZHOO�

DV�ZD\V�RI� LPSURYLQJ�WKH�GHVLJQ�IHDWXUHV�RI�LPDJHV�DQG�DQLPDWLRQV�VR�

WKDW�OHDUQLQJ�DQG�UHVHDUFK�LV�RSWLPLVHG��

,Q�FRQFOXVLRQ��ELRFKHPLVWV�QHHG�WR�HQVXUH��ZLWK�WKH�DLG�RI�ELRFKHPLFDO�

HGXFDWLRQ�UHVHDUFK��WKDW�WKH�YLVXDO�GLVSOD\V�WKH\�XVH�DUH�LQGHHG�HIIHFWLYH�

DV�WRROV�IRU�WHDFKLQJ��OHDUQLQJ�DQG�UHVHDUFK��)XUWKHUPRUH��ELRFKHPLVWU\�

GHSDUWPHQWV� QHHG� WR� SURGXFH� YLVXDOO\ OLWHUDWH� XQGHUJUDGXDWH� DQG�

SRVWJUDGXDWH� VWXGHQWV ZLWK� WKH� NQRZOHGJH� DQG� VNLOOV� IRU� UHDGLQJ� DQG�

SURFHVVLQJ�YLVXDO�LQIRUPDWLRQ�DQG�GLVSOD\V��,Q�WKLV�UHJDUG��VLQFH�VFLHQFH�

HGXFDWLRQ�UHVHDUFK�KDV�VKRZQ�WKDW�VXFK�YLVXDO�NQRZOHGJH�DQG�VNLOOV�DUH�

XVXDOO\� QRW� VLPSO\� DFTXLUHG� E\� VWXGHQWV� WKURXJK� µRVPRVLV¶�� LW� LV�

FRQVLGHUHG� HVVHQWLDO� WR� H[SOLFLWO\� WHDFK� DQG� DVVHVV� WKLV� W\SH� RI�

NQRZOHGJH� DQG� VNLOOV� WKURXJK� HVSHFLDOO\� GHVLJQHG� LQVWUXFWLRQ� DQG�

DVVHVVPHQW� WDVNV�� 7KDW� LV�� MXVW� OLNH� SUDFWLFDO� NQRZOHGJH� DQG� VNLOOV� DUH�

WDXJKW� LQ� DOO� ELRFKHPLVWU\� GHSDUWPHQWV�� ZH� DUH� SURSRVLQJ� WKDW� WKH�

WHDFKLQJ� RI� YLVXDO� OLWHUDF\� VKRXOG� EH� SDUW� RI� DOO�PRGHUQ� ELRFKHPLVWU\�

FXUULFXOD�
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$�GHEDWH�RQ�WKH�%6F�%LRFKHPLVWU\�TXDOLILFDWLRQ

5HSRUW�E\�.�-��6FK|QERUQ�DQG�-�$��9HUVFKRRU

7KH�%6F��LQ�%LRFKHPLVWU\��TXDOLILFDWLRQ�WKDW�ZH�ZHUH�DOO�VR�ZHOO�

DFTXDLQWHG�ZLWK�KDV�FRPH�XQGHU�ILUH�E\�D�QHZ�DSSURDFK�WRZDUGV�WHUWLDU\�

HGXFDWLRQ�WKDW�DLPV�WR�GR�DZD\�ZLWK�WUDGLWLRQDO�ERUGHUV�DQG�LGHQWLW\�LQ�

IDYRXU�RI�PRUH�LQWHUGLVFLSOLQDU\�DQG�LQWHJUDWHG�OHDUQLQJ��$OO�RYHU�WKH�

FRXQWU\��GHSDUWPHQWV�RI�%LRFKHPLVWU\�KDYH�EHFRPH�SDUW�RI�XQLYHUVLW\�

VFKRROV�DQG�VRPH�KDYH�HYHQ�ORVW�WKHLU�LGHQWLW\�DOWRJHWKHU��7KH�HPSKDVLV�

VKLIWHG�WR�RXWFRPHV�RI�WKH�%6F�WKDW�ZHUH�PRUH�JHQHULF��UDWKHU�WKDQ�WR�

WKH�FRQWHQW�PDWWHU�DQG�VSHFLDOLVHG�VNLOOV�RI�D�VSHFLILF�GLVFLSOLQH�WKDW�D�

VWXGHQW�VKRXOG�PDVWHU�
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8QLYHUVLW\�RI�3UHWRULD��$V�SDUW�RI�WKH�PHHWLQJ��D�ELRFKHPLVWU\�HGXFDWLRQ�

ZRUNVKRS�ZDV�KHOG�LQ�DQ�DWWHPSW�WR�GHWHUPLQH�WKH�VWDWXV�RI�D�

ELRFKHPLVW�DV�RSSRVHG�WR�D�OLIH�VFLHQWLVW�DQG�D�FKHPLVW�LQ�WKH�FRQWH[W�RI�

WKH�6$4$�VWDQGDUG�IRU�WKH�JHQHULF�%6F��7KH�RYHUDOO�DLP�RI�WKH�

HGXFDWLRQ�ZRUNVKRS�ZDV�WZR�IROG��)LUVWO\��WKH�VRFLHW\�ZLVKHG�WR�

GLVWLQJXLVK�KRZ�WKH�RXWFRPHV�VWDWHG�LQ�WKH�JHQHULF�%6F�GRFXPHQW�FRXOG�

EH�DSSOLHG�WR�WKH�GLVFLSOLQH�RI�ELRFKHPLVWU\�LWVHOI��6HFRQGO\��WKH�VRFLHW\�

ZDQWHG�WR�FRQVLGHU�LI�WKHUH�ZDV�D�QHHG�WR�GHILQH�DQG�HVWDEOLVK�D�VHSDUDWH�

%6F�XQLW�VWDQGDUG�IRU�ELRFKHPLVWU\��L�H��D�³%6F�LQ�ELRFKHPLVWU\´�

VWDQGDUG��RU�ZKHWKHU�WKH�JHQHULF�%6F�LWVHOI�FRXOG�FDWHU�IRU�FXUULFXOXP�

GHYHORSPHQW�DQG�DVVHVVPHQW�LQ�WKH�GLVFLSOLQH�RI�ELRFKHPLVWU\�
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ZRUNVKRS�ZDV�FKDLUHG�DQG�IDFLOLWDWHG�E\�3URI��'��/LWWKDXHU��D�PHPEHU�

RI�WKH�6*%�IRU�/LIH�6FLHQFHV�LQ�KLJKHU�HGXFDWLRQ�DQG�WUDLQLQJ��$IWHU�D�

KHDWHG�GHEDWH��WKH�FRQVHQVXV�ZDV�WKDW�WKH�JHQHULF�%6F�ZDV�YHU\�ZHOO�

DFFHSWHG���,W�ZDV�IHOW�WKDW�LW�GLG�QRW�WKUHDWHQ�WKH�H[LVWHQFH�RI�
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DQ\�FRQVWUDLQWV�RQ�SDUWLFXODU�FRQWHQW�DUHDV��,Q�WXUQ��WKLV�GRHV�QRW�
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GHWHUPLQH�WKH�QHHG�IRU�VXFK�JUDGXDWHV��,Q�JHQHUDO��LW�ZDV�EHOLHYHG�WKDW�

GXH�WR�WKH�FURVV�GLVFLSOLQDU\�QDWXUH�RI�ELRFKHPLVWU\�DV�D�VXEMHFW��DQG�
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ELRFKHPLVWU\�VKRXOG�EH�WDXJKW�DQG�SUHVHQWHG�DV�D�WKHRUHWLFDO�DSSOLFDWLRQ�

LQ�DQ\�XQLYHUVLW\�%6F�SURJUDPPH�WKDW�LQFOXGHG�ELRFKHPLVWU\�DV�D�FRUH�

PRGXOH��$�GHOHJDWH�YLHZHG�SUDFWLFDO�ZRUN�DV�D�SURFHVV�FKDUDFWHULVHG�

E\��³LI�\RX�GR��WKHQ�\RX�OHDUQ´��DQG�DOO�GHOHJDWHV�SUHVHQW�DW�WKH�

ZRUNVKRS�ZHUH�RSSRVHG�WR�DQ\�RSWLRQ�RI�GRLQJ�DZD\�ZLWK�SUDFWLFDO�

FODVVHV�LQ�ELRFKHPLVWU\��

,W�ZDV�SURSRVHG�WKDW�DQ�HGXFDWLRQDO�FRPPLWWHH�EH�VHW�XS��7KH�DGYLFH�

ZDV�WKDW�D�SURSRVDO�EH�VXEPLWWHG�WR�WKH�6$6%0%�FRXQFLO�RXWOLQLQJ�

D� QHHG� IRU� VXFK� D� FRPPLWWHH�� 7KH� HGXFDWLRQDO� FRPPLWWHH� VKDOO�

DVSLUH�WR�PHHW�WKH�IROORZLQJ�VL[�JHQHUDO�REMHFWLYHV���

�� 7R�REWDLQ�WKH�ELRFKHPLVWU\�FXUULFXOD�IURP�GLIIHUHQW�XQLYHUVLWLHV��

�� 7R�PRQLWRU�VLPLODULW\�LQ�FRUH�NQRZOHGJH�VR�DV�WR�LGHQWLI\�D�

PLQLPXP�³FRQWHQW´�DQG�³SUDFWLFDO´�VWDQGDUG��

�� 7R�IRUPDOO\�LQYHVWLJDWH�ZKHWKHU�LQVWLWXWLRQV�VXEVFULEH�WR�WKH�

JHQHULF�%6F�LGHD�E\�REWDLQLQJ�DQG�GLVWLOOLQJ�IXUWKHU�RSLQLRQV�RQ�

WKH�PDWWHU��

�� 7R�VHW�XS�D�IRUP�RI�TXDOLW\�FRQWURO�DPRQJVW�XQLYHUVLWLHV�RIIHULQJ�

ELRFKHPLVWU\�E\�DSSRLQWLQJ�LQGLYLGXDOV�ZKR�FDQ�DFW�DV�TXDOLW\�
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�� 7R�VXJJHVW�SRVVLEOH�FDQGLGDWHV�ZKR�ZRXOG�EH�VXLWDEOH�DXGLWRUV�

WR�WKH�+(4&�IRU�ELRFKHPLVWU\��
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ZRUWK�FRPPXQLFDWLQJ�WR�WKH�ZLGHU�VFLHQWLILF�FRPPXQLW\��7KH�
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WKH�QHHG�WR�FRQYHQH�VXFK�D�GHEDWH��DQG�WKLV�ZRUNVKRS�UHSUHVHQWV�VRPH�

RI�WKH�GLVFXVVLRQ�DQG�DQDO\VLV�WKDW�FRXOG�RFFXU���,Q�DGGLWLRQ��WKH�UHVXOWV�

RI�WKLV�ZRUNVKRS�FRXOG�SURYLGH�LQVLJKW�WR�WKRVH�VFLHQWLILF�GLVFLSOLQHV�

ZLVKLQJ�WR�GLVFXVV�WKH�UROH�RI�WKH�JHQHULF�%6F�LQ�WHUPV�RI�WKHLU�VXEMHFW�

GRPDLQ�
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