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� 6FKHGXOH�IRU�WKH�' D\ �3J��

� &KDLUpV�: HOFRP H�3J�� ��

� 0 HHW�RXU�6SRQVRUV�3J�� �� �

� 6HVVLRQ�$EVWUDFWV�3J�� � �� �

� 3RVWHUV�3J�� � �� �

� 0 HHW�\ RXU�. H\ QRWH�3J�� �

� 0 HHW�\ RXU�6SHDNHUV�3J�� � �� �

� $ERXW�WKH�0 HUFLDQ�&ROODERUDWLRQ�* URXS�3J�� �
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� � � � 0 HUFLDQ�&KDLUpV�: HOFRP H

� � � � 3ODWLQXP �6SRQVRU�6HVVLRQ��

� � � � . H\ QRWH

� � � � %UHDN�DQG�6SRQVRUV

� � � � 6HVVLRQV�

� � � � / XQFK�DQG�6SRQVRUV

� � � � 6HVVLRQV�

� � � � %UHDN��6SRQVRUV�DQG�3RVWHUV

� � � � 3ODWLQXP �6SRQVRU�6HVVLRQ��

� � � �
3OHQDU\ ��)URP �: KDW�LV�7R�: KDW�,I���: KDW�ZRXOG

\ RX�GR�RQ�0 RQGD\ �LI���

� � � � &RQIHUHQFH�&ORVLQJ�6XP P DU\

� � � � &RQIHUHQFH�&ORVHV

6FKHGXOH
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: HOFRPH

$V�DOZD\ V��ZH�KDYH�DQ�H[ FHOOHQW�SURJUDP P H�H[ SORULQJ�D�ZLGH�UDQJH�RI�WRSLFV
FRQQHFWHG�WR�WKLV�\ HDU
V�WKHP H��� ,�FDQ
W�GR�DQ\ �P RUH�ZLWK�OHVV�� �7KURXJK
SUHVHQWDWLRQV��GLVFXVVLRQV�DQG�SRVWHUV��FROOHDJXHV�ZLOO�H[ DP LQH�WKH�WKHP H�IURP
GLIIHUHQW�SHUVSHFWLYHV�DQG�ZLWKLQ�D�YDULHW\ �RI�FRQWH[ WV��: H�DUH�GHOLJKWHG�WR
ZHOFRP H�ERWK�H[ SHULHQFHG�DQG�ILUVW�WLP H�VSHDNHUV�DQG�SRVWHU�SUHVHQWHUV�
UHSUHVHQWLQJ�OLEUDULHV�IURP �DFURVV�WKH�0 HUFLDQ�&ROODERUDWLRQ�
7KH�WKHP H�IRU�0 HUFLDQ�� � �UHIOHFWV�WKH�UHDOLW\ �IDFLQJ�P DQ\ �DFDGHP LF�OLEUDULHV
DFURVV�WKH�VHFWRU��WLJKWHQLQJ�EXGJHWV��UHGXFHG�VWDII�FDSDFLW\��DQG�FRQWLQXDOO\
HYROYLQJ�XVHU�H[ SHFWDWLRQV��/ LEUDULHV�DUH�LQFUHDVLQJO\ �H[ SHFWHG�WR�GHOLYHU�P RUH
VHUYLFHV��P RUH�LQQRYDWLRQ�DQG�P RUH�HQJDJHP HQW��RIWHQ�ZLWK�IHZHU�UHVRXUFHV��: H
KRSH�WRGD\ �SURYLGHV�VSDFH�WR�OHDUQ�IURP �FROOHDJXHV�DFURVV�WKH�UHJLRQ�DQG�DERYH
DOO��WKDW�\ RX�OHDYH�ZLWK�SUDFWLFDO��FROODERUDWLYH�DQG�VXVWDLQDEOH�LGHDV�WKDW�ZLOO�KHOS
OLEUDULHV�P DLQWDLQ�DQG�HQKDQFH�WKHLU�VHUYLFHV�ZLWKRXW�RYHUVWUHWFKLQJ�VWDII�DQG
UHVRXUFHV�
,Q�NHHSLQJ�ZLWK�WKH�FRQIHUHQFH�WKHP H��ZH�DUH�GHOLJKWHG�WR�ZHOFRP H�$QQH�/ LVH
+DUGLQJ��6WUDWHJLF�7UDLQLQJ�/ HDG�DW�WKH�+RXVH�RI�&RP P RQV�/ LEUDU\��DV�RXU�NH\ QRWH
VSHDNHU��,Q�KHU�VHVVLRQ��� 1DYLJDWLQJ�WKH�
OHVV
�WR�GHOLYHU�P RUH�� �$QQH�/ LVH�ZLOO
H[ SORUH�KRZ�OLEUDULHV�FDQ�WKULYH�ZKHQ�UHVRXUFHV�DUH�VFDUFH��6KH�ZLOO�VKDUH
VWUDWHJLHV�IRU�KLJK�LP SDFW�DGYRFDF\��GHP RQVWUDWLQJ�KRZ�WR�DUWLFXODWH�DQG�HYLGHQFH
WKH�YDOXH�RI�OLEUDULHV�WR�D�UDQJH�RI�DXGLHQFHV��+HU�NH\ QRWH�ZLOO�HQFRXUDJH�XV�WR
YLHZ�XQFHUWDLQW\ �QRW�VLP SO\ �DV�D�FKDOOHQJH��EXW�DV�DQ�RSSRUWXQLW\ �IRU�LQQRYDWLRQ�
OHDGHUVKLS�DQG�LQFUHDVHG�YLVLELOLW\�
: KLOH�WKH�RYHUDOO�VWUXFWXUH�RI�WKH�SURJUDP P H�ZLOO�EH�IDP LOLDU�WR�UHJXODU�0 HUFLDQ
DWWHQGHHV��ZH�DUH�SDUWLFXODUO\ �SOHDVHG�WKDW�WKLV�\ HDU
V�VFKHGXOH�LQFOXGHV
GHGLFDWHG�WLP H�WR�VKRZFDVH�WKH�H[ FHOOHQW�SRVWHUV�VXEP LWWHG�E\ �FROOHDJXHV
DFURVV�WKH�&ROODERUDWLRQ�
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: HOFRPH

6WHYH�%XOO�
0 HUFLDQ�&RQIHUHQFH�* URXS�&KDLU
0 HUFLDQ�� �

0 HUFLDQ�� � �LV�P DGH�SRVVLEOH�WKURXJK�WKH�JHQHURXV�VXSSRUW�RI�RXU�VSRQVRUV�DQG
VXSSRUWHUV��HQDEOLQJ�XV�WR�RIIHU�WKH�FRQIHUHQFH�IUHH�RI�FKDUJH�WR�GHOHJDWHV��3OHDVH
WDNH�WKH�RSSRUWXQLW\ �WR�YLVLW�RXU�H[ KLELWRUV�WKURXJKRXW�WKH�GD\ �DQG�OHDUQ�P RUH�DERXW
WKH�SURGXFWV�DQG�VHUYLFHV�WKH\ �RIIHU��DV�ZHOO�DV�WKHLU�ODWHVW�LQLWLDWLYHV�DQG
HQKDQFHP HQWV�
”�3ODWLQXP �6SRQVRUV��. RUWH[ W��2YHUWRQ
”�* ROG�6SRQVRUV��%ORRP VEXU\ �' LJLWDO�5HVRXUFHV��%URZQ
V�%RRNV��%XUJXQG\
,QIRUP DWLRQ�6HUYLFHV�/ WG���&RKHUHQW�' LJLWDO��( %6&2��0 DQFKHVWHU�8QLYHUVLW\ �3UHVV�
7D\ ORU�	 �)UDQFLV��DQG�9LWDO6RXUFH�7HFKQRORJLHV
”�* ROG�6XSSRUWHU��&,/ ,3�0 LGODQGV
”�6LOYHU�6SRQVRU��2&/ &
0 \ �VLQFHUH�WKDQNV�WR�WKH�P HP EHUV�RI�WKH�0 HUFLDQ�&RQIHUHQFH�* URXS��ZKRVH�KDUG
ZRUN�DQG�FRP P LWP HQW�WKURXJKRXW�WKH�\ HDU�KDYH�P DGH�WRGD\ 
V�HYHQW�SRVVLEOH��,I�\ RX
DUH�LQWHUHVWHG�LQ�JHWWLQJ�LQYROYHG�LQ�SODQQLQJ�0 HUFLDQ�� � ��SOHDVH�GR�VSHDN�WR�RQH�RI
WKH�&RQIHUHQFH�* URXS�P HP EHUV�GXULQJ�WKH�GD\�
,�ZRXOG�DOVR�OLNH�WR�WKDQN�DOO�RXU�VSHDNHUV�DQG�SRVWHU�SUHVHQWHUV�IRU�VKDULQJ�WKHLU
H[ SHUWLVH�DQG�H[ SHULHQFHV��7KDQN�\ RX�WR�' H�0 RQWIRUW�8QLYHUVLW\ �IRU�KRVWLQJ�WKH
FRQIHUHQFH�DQG�SURYLGLQJ�H[ FHOOHQW�IDFLOLWLHV��DV�ZHOO�DV�WR�DOO�RXU�VSRQVRUV�DQG
VXSSRUWHUV�IRU�WKHLU�YDOXDEOH�FRQWULEXWLRQ�
) LQDOO\��WKDQN�\ RX�IRU�EHLQJ�KHUH��7KH�0 HUFLDQ�&RQIHUHQFH�LV�\ RXU�FRQIHUHQFH��,W
EULQJV�WRJHWKHU�OLEUDU\��LQIRUP DWLRQ��DUFKLYHV�DQG�VSHFLDO�FROOHFWLRQV�FROOHDJXHV�IURP
P HP EHU�LQVWLWXWLRQV�DFURVV�WKH�( DVW�DQG�: HVW�0 LGODQGV�WR�VKDUH�LGHDV��OHDUQ�IURP
RQH�DQRWKHU�DQG�VWUHQJWKHQ�RXU�SURIHVVLRQDO�FRP P XQLW\�
: H�KRSH�\ RX�KDYH�DQ�HQMR\DEOH��ZHOFRP LQJ�DQG�LQFOXVLYH�H[ SHULHQFH�WRGD\��7DNH�WKH
RSSRUWXQLW\ �WR�OHDUQ��UHIOHFW��P DNH�QHZ�FRQQHFWLRQV�DQG�SHUKDSV�OHDYH�LQVSLUHG�WR
WKLQN�DERXW�IDP LOLDU�FKDOOHQJHV�LQ�GLIIHUHQW�ZD\ V�
( QMR\ �WKH�FRQIHUHQFH�
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0HHW�RXU�6SRQVRUV�DQG
6XSSRUWHUV�

2YHUWRQ�LV�WKH�ZRUOGpV�ODUJHVW�VHDUFKDEOH�SROLF\ �GDWDEDVH��2XU
SODWIRUP �OHWV�\ RX�GLVFRYHU�P LOOLRQV�RI�GRFXP HQWV�IURP �JRYHUQP HQWV�
,* 2V��WKLQN�WDQNV��1* 2V�DQG�VHH�ZKDW�UHVHDUFK��SHRSOH�DQG�SROLF\
WKDW�WKH\ �UHIHUHQFH��<RX�FDQ�WUDFN�KRZ�HYLGHQFH�LV�XVHG�DFURVV�WKH
SROLF\ �ODQGVFDSH��JLYLQJ�\ RX�XQSDUDOOHOHG�LQVLJKWV�LQWR�KRZ�LGHDV
IORZ�IURP �UHVHDUFK�WR�SROLF\ �DV�ZHOO�DV�IURP �SROLF\ �WR�SROLF\��
8VH�RXU�DSS�WR�ILQG�JUH\ �OLWHUDWXUH�DQG�UHSRUWV�RU�DV�D�WUDFNLQJ�WRRO
WR�P HDVXUH�WKH�UHDO�ZRUOG�LP SDFW�RI�\ RXU�UHVHDUFK��2YHUWRQ�EULQJV
WUDQVSDUHQF\ �WR�SROLF\ P DNLQJ��KHOSLQJ�\ RX�XQGHUVWDQG�WKH
P HFKDQLVP V�RI�HQJDJHP HQW�DQG�LQIOXHQFH�
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)RXQGHG�LQ�� � � � ��. RUWH[ W�LV�D�OHDGLQJ�DFDGHP LF�OLEUDU\ �VXSSOLHU�DQG
VWXGHQW�H[ SHULHQFH�H[ SHUW��2XU�FDWDORJXH�DJJUHJDWHV�P RUH�WKDQ�� ��
P LOOLRQ�H%RRNV��ERWK�WH[ WERRNV�DQG�P RQRJUDSKV��IURP �RYHU�� � �� � �
JOREDO�SXEOLVKHUV��7KH�. RUWH[ W�2SHQ�5HVRXUFHV�&ROOHFWLRQ�FRQWDLQV
DOP RVW�� � �� � � �2SHQ�$FFHVV�WLWOHV�DQG�2SHQ�( GXFDWLRQDO�5HVRXUFHV�
FXUDWHG�E\ �LQ�KRXVH�OLEUDULDQV��2XU�SURGXFW�VXLWH�IRU�OLEUDULHV�LQFOXGHV
. RUWH[ W�DFTXLUH��IRU�VHDP OHVV�FRQWHQW�SURFXUHP HQW��. H\ / LQNV��RXU
G\ QDP LF�UHDGLQJ�OLVW�SODWIRUP ��DQG�7DOLV��WKH�RQOLQH�UHDGLQJ�OLVW�DQG
UHVRXUFH�P DQDJHP HQW�SODWIRUP �XVHG�E\ �XQLYHUVLWLHV�ZRUOGZLGH��QRZ
SDUW�RI�WKH�. RUWH[ W�IDP LO\��)RU�P RUH�LQIRUP DWLRQ��SOHDVH�YLVLW�
NRUWH[ W�FRP �DQG�WDOLV�FRP ���
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* ROG�6SRQVRUV

%ORRP VEXU\ �' LJLWDO�5HVRXUFHV�LV�FRP P LWWHG�WR�VHUYLQJ�D�JOREDO
FRP P XQLW\ �RI�VWXGHQWV��VFKRODUV��LQVWUXFWRUV��DQG�OLEUDULDQV�E\
SURYLGLQJ�FUHDWLYH�RQOLQH�UHVHDUFK�DQG�OHDUQLQJ�HQYLURQP HQWV�WKDW
GHOLYHU�H[ FHOOHQFH�DQG�RULJLQDOLW\��: KHWKHU�LW�EH�SULP DU\ �GRFXP HQWV�
FULWLFDO�WH[ WV��KLVWRULFDO�DUFKLYHV��RU�WKH�ODWHVW�LQ�YLGHR�DQG�DXGLR
UHVRXUFHV��ZH�DUH�FRP P LWWHG�WR�HQKDQFLQJ�WKH�UHVHDUFK�H[ SHULHQFH
ZLWK�LQQRYDWLYH��HQJDJLQJ��DQG�G\ QDP LF�GLJLWDO�UHVRXUFHV�RI�WKH
KLJKHVW�TXDOLW\��

7KH�FRP P LWP HQW�VKRZQ�E\ �OLEUDU\ �SURIHVVLRQDOV�DFURVV�WKH�LQGXVWU\
LV�GHHSO\ �YDOXHG��SDUWLFXODUO\ �GXULQJ�WKHVH�GHP DQGLQJ�WLP HV�
' HGLFDWHG�WR�VHUYLQJ�\ RXU�QHHGV��RXU�UHVSRQVLYH��8. �EDVHG
&XVWRP HU�&DUH�DQG�5HJLRQDO�$FFRXQW�0 DQDJHU�WHDP V�ZRUN�FORVHO\
ZLWK�OLEUDULHV�WR�HQVXUH�UHOLDEOH�DQG�WLP HO\ �DFFHVV�WR�WKH�UHVRXUFHV
UHTXLUHG�WR�VXSSRUW�\ RXU�XVHUV�
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%XUJXQG\ �UHSUHVHQWV�D�UDQJH�RI�SXEOLVKHUV�IURP �DURXQG�WKH�ZRUOG�
' URS�E\ �RXU�ERRWK�WR�FDWFK�XS�ZLWK�RXU�$FFRXQW�0 DQDJHUV�DQG�WR
GLVFRYHU�QHZ�SURGXFWV�DQG�VHUYLFHV�IURP �RXU�SXEOLVKLQJ�SDUWQHUV��
$P HULFDQ�0 DWKHP DWLFDO�6RFLHW\��%LR2QH��0 DU\ �$QQ�/ LHEHUW
3XEOLVKHUV�DQG�63,( �' LJLWDO�/ LEUDU\�

: H�FUHDWH�FROOHFWLRQV�RI�FULWLFDO�UHVHDUFK�DQG�OHDUQLQJ�P DWHULDOV�
: H�FRQWH[ WXDOL] H�WKHP �DQG�SURYLGH�WRROV�DQG�VXSSRUWLQJ�P DWHULDOV
VR�WKDW�WKH\ �FDQ�EH�XVHG�IRU�OHDUQLQJ�DQG�UHVHDUFK��: H�DGG�FRQWHQW
WKDWpV�XQFDWDORJXHG��XQGLVFRYHUDEOH��XQFLWDEOH��SURQH�WR�OLQN�URW�
DQG�OLNHO\ �WR�GLVDSSHDU��: KHUH�FRQWHQW�LV�LQ�GDQJHU�RI�EHLQJ�ORVW
IRUHYHU��ZH�P DNH�VXUH�WKDW�LWpV�VWDELOL] HG��ILQGDEOH��DQG�SUHVHUYHG�LQ
D�SHUP DQHQW�KRP H��9LVLW�XV�WR�OHDUQ�DERXW�RXU�SROLF\ �GRFXP HQWV�
YLUWXDO�UHDOLW\ �HGXFDWLRQDO�H[ SHULHQFHV��P DWHULDOV�IURP �DQG�DERXW
WKH�* OREDO�6RXWK��DQG�XQLTXH�KLVWRULFDO�DUFKLYHV�
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( %6&2�RIIHUV�KLJK�TXDOLW\ �LQIRUP DWLRQ�UHVRXUFHV�DQG�WHFKQRORJ\ �VROXWLRQV�WR
KHOS�DFDGHP LF��P HGLFDO��FRUSRUDWH�DQG�SXEOLF� FRP P XQLW\ �OLEUDULHV�EXLOG�DQG
P DQDJH�WKHLU�FROOHFWLRQV��P HHW�WKHLU�SDWURQpV�LQIRUP DWLRQ�QHHGV��SURP RWH
OLIHORQJ�OHDUQLQJ��DQG�WUDQVIRUP �OLYHV���3URYLGLQJ�DFFHVV�WR�ERRNV��H%RRNV�
MRXUQDOV��P DJD] LQHV��DQG�YDULRXV�UHIHUHQFH�UHVRXUFHV�DORQJVLGH�XVHU�
IULHQGO\ �VHDUFK�SODWIRUP V��D�P DQDJHG�RSHQ�VRXUFH�OLEUDU\ �V\ VWHP ��) 2/ ,2 �
DQG�WKURXJK�RXU�OLQNHG�GDWD�WHFKQRORJ\ �VROXWLRQ��%LEOLRJUDSK��ZKLFK
WUDQVIRUP V�WKH�YLVLELOLW\ �RI�OLEUDU\ �FDWDORJXHV�RQ�WKH�ZHE��( %6&2�LV�LGHDOO\
SODFHG�WR�ZRUN�ZLWK�DOO�OLEUDULHV��)RU�P RUH�LQIRUP DWLRQ�RQ�( %6&2pV
UHVRXUFHV��SOHDVH�YLVLW�ZZZ�HEVFR�FRP

$W�0 DQFKHVWHU�8QLYHUVLW\ �3UHVV��0 83���ZH�DLP �WR
DGYDQFH�UHVHDUFK�DQG�OHDUQLQJ�ZRUOGZLGH�WKURXJK
KLJK�TXDOLW\ �SXEOLVKLQJ��)RXQGHG�LQ�� � � � �DQG�EDVHG�DW
WKH�KHDUW�RI�D�OHDGLQJ�8. �XQLYHUVLW\��ZH�KDYH�D�ORQJ
WUDGLWLRQ�RI�VFKRODUO\ �H[ FHOOHQFH����
: H�SXEOLVK�RYHU�� � � �ERRNV�DQG�ILYH�MRXUQDOV�DQQXDOO\
LQ�WKH�+XP DQLWLHV�DQG�6RFLDO�6FLHQFHV��ZRUNLQJ�ZLWK
HVWDEOLVKHG�DQG�HP HUJLQJ�VFKRODUV�JOREDOO\��: H�DUH
FRP P LWWHG�WR�LQQRYDWLRQ�LQ�VFKRODUO\ �FRP P XQLFDWLRQ
ZKLOH�UHVSRQGLQJ�WR�WKH�HYROYLQJ�QHHGV�RI�DFDGHP LD����
2XU�IRFXV�RQ�GLVFRYHUDELOLW\��DFFHVVLELOLW\��DQG
LQFOXVLYLW\ �LV�SDLUHG�ZLWK�VWURQJ�DXWKRU�FDUH��GHVLJQ�
DQG�SURGXFWLRQ�VWDQGDUGV��HQVXULQJ�ODVWLQJ�YDOXH�IRU
RXU�DXWKRUV�DQG�UHDGHUV��
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7D\ ORU�	 �)UDQFLV�SDUWQHUV�ZLWK�UHVHDUFKHUV��VFKRODUO\ �VRFLHWLHV�
XQLYHUVLWLHV��DQG�OLEUDULHV�ZRUOGZLGH�WR�EULQJ�NQRZOHGJH�WR�OLIH��
$V�RQH�RI�WKH�ZRUOGpV�OHDGLQJ�SXEOLVKHUV�RI�VFKRODUO\ �MRXUQDOV�
ERRNV��H%RRNV��DQG�UHIHUHQFH�ZRUNV�RXU�FRQWHQW�VSDQV�DOO�DUHDV�RI
WKH�+XP DQLWLHV��6RFLDO�6FLHQFHV��%HKDYLRXUDO�6FLHQFHV��6FLHQFH�
7HFKQRORJ\��DQG�0 HGLFLQH�
7D\ ORU�	 �)UDQFLV�LV�DOVR�RQH�RI�WKH�ZRUOG
V�ODUJHVW�SXEOLVKHUV�RI
RSHQ�DFFHVV�UHVHDUFK�

9LWDO6RXUFH�KDV�SRZHUHG�GLJLWDO�FRQWHQW�GHOLYHU\ �DFURVV�WKH�KLJKHU
HGXFDWLRQ�HFRV\ VWHP �IRU�RYHU�� � �\ HDUV��: LQQHU�RI�WKH�� � � � �&2' L(
DZDUG�IRU�0 RVW�,QQRYDWLYH�( G�7HFK�FRP SDQ\��9LWDO6RXUFH�GHOLYHUV�P RUH
WKDQ�� � �P LOOLRQ�OHDUQLQJ�P DWHULDOV�JOREDOO\ �HDFK�\ HDU��: LWK�XQP DWFKHG
VFDOH��WKH�9LWDO6RXUFH�/ HDUQLQJ�' HOLYHU\ �1HWZRUN�LV�WUXVWHG�E\
WKRXVDQGV�RI�FRQWHQW�SURYLGHUV�DQG�LQVWLWXWLRQV�ZRUOGZLGH�WR�GHOLYHU
LP SDFWIXO�OHDUQLQJ�H[ SHULHQFHV��IXHO�DIIRUGDEOH�DFFHVV�SURJUDP V��DQG
GULYH�D�OHDUQLQJ�DGYDQWDJH�IRU�HYHU\ �VWXGHQW��/ HDUQ�P RUH�DW�
KWWSV�� � JHW�YLWDOVRXUFH�FRP �

����
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* ROG�&RPPXQLW\�6SRQVRUV

&,/ ,3�0 LGODQGV�LV�WKH�UHJLRQDO�P HP EHU�QHWZRUN�RI�WKH�&KDUWHUHG
,QVWLWXWH�RI�/ LEUDU\ �DQG�,QIRUP DWLRQ�3URIHVVLRQDOV��&,/ ,3���VXSSRUWLQJ
OLEUDU\��LQIRUP DWLRQ�DQG�NQRZOHGJH�SURIHVVLRQDOV�LQ�DOO�VHFWRUV
DFURVV�WKH�0 LGODQGV��: H�FRQQHFW�P HP EHUV�WKURXJK�QHWZRUNLQJ�
SURIHVVLRQDO�GHYHORSP HQW�DQG�NQRZOHGJH�VKDULQJ�RSSRUWXQLWLHV�WKDW
LQVSLUH�FROODERUDWLRQ�DQG�LQQRYDWLRQ��DQG�VXSSRUW�&,/ ,3�3URIHVVLRQDO
5HJLVWUDWLRQ�

2XU�SURJUDP P H�RI�HYHQWV��ZRUNVKRSV�DQG�FRP P XQLW\ �DFWLYLWLHV
VXSSRUWV�SURIHVVLRQDOV�DW�HYHU\ �FDUHHU�VWDJH��IURP �VWXGHQWV�DQG
HDUO\ �FDUHHU�SUDFWLWLRQHUV�WR�H[ SHULHQFHG�OHDGHUV��&,/ ,3�0 LGODQGV
FKDP SLRQV�WKH�YDOXH�RI�OLEUDULHV�DQG�LQIRUP DWLRQ�VHUYLFHV�
SURP RWHV�SURIHVVLRQDO�H[ FHOOHQFH�DQG�SURYLGHV�D�ZHOFRP LQJ
UHJLRQDO�FRP P XQLW\ �ZKHUH�P HP EHUV�FDQ�EXLOG�FRQQHFWLRQV��GHYHORS
WKHLU�FDUHHUV��DQG�KHOS�VKDSH�WKH�IXWXUH�RI�WKH�SURIHVVLRQ�

����



6LOYHU�6SRQVRU

<RXU�ILUVW��EHVW�VWHS�WRZDUG�D�OLQNHG�GDWD�IXWXUH�IRU�OLEUDULHV�
' RHV�\ RXU�OLEUDU\ �VSHDN�OLQNHG�GDWD" �+HOS�SHRSOH�ILQG�WKHLU�ZD\ �WR
\ RXU�OLEUDU\ 
V�UHVRXUFHV�IURP �P RUH�RQOLQH�ORFDWLRQV��: LWK�2&/ &
0 HULGLDQ��\ RXU�FDWDORJXH�FDQ�LP P HGLDWHO\ �VSHDN�WKH�ODQJXDJH�RI
RUJDQLVDWLRQV�WKDW�XVH�OLQNHG�GDWD��6FLHQWLILF�UHVHDUFK��JRYHUQP HQW
LQIRUP DWLRQ��P XVHXP �FROOHFWLRQV��JHQHDORJLHV��GLJLWDO�KXP DQLWLHV�
HFRQRP LF�GDWD���LI�WKH\ �XVH�OLQNHG�GDWD��\ RX
OO�ILQG�QHZ�FRQQHFWLRQV
DQG�FUHDWH�\ RXU�RZQ��

����
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6HVVLRQV�

%HJ��6WHDO�RU�%RUURZ" ��) LQGLQJ�: D\ V�DQG�0 HDQV�WR
7UDQVIRUP �WKH�8QLYHUVLW\ �RI�%XFNLQJKDP pV�/ LEUDU\ �6HUYLFH

0 DOFROP �0 HDGHQ�3UDWW�	 �5DFKHO�3ROODUG
8QLYHUVLW\ �RI�%XFNLQJKDP

&KDQJLQJ�,QVWLWXWLRQDO�$P QHVLD��+RZ �5HVKDSLQJ�6SHFLDO
&ROOHFWLRQV�&DQ�) RVWHU�&ROODERUDWLRQ��,QFUHDVH
( QJDJHP HQW��DQG�6SHDUKHDG�5HVHDUFK��

$QJXV�+DUNHU�	 �1DWDOLH�%HYDQ
8QLYHUVLW\ �RI�: DUZLFN

' DWD�$QDO\ WLFV�LQ�&ROOHFWLRQV�0 DQDJHP HQW

&ULVWLDQD�,OLH
8QLYHUVLW\ �RI�: DUZLFN

' LYHUVLI\ LQJ�&KLOGUHQpV�/ LWHUDWXUH�7KHQ�DQG�1RZ��3URJUHVV
7RZDUG�D�0 RUH�,QFOXVLYH�6FKRRO�( [ SHULHQFH�&ROOHFWLRQ�DW
%LUP LQJKDP �1HZP DQ�8QLYHUVLW\ �/ LEUDU\

$GHOH�&KDP SNHQ
%LUP LQJKDP �1HZP DQ�8QLYHUVLW\ �

����



6HVVLRQV�

,P SDFWIXO�,QWHUYHQWLRQ��7UDQVLWLRQLQJ�IURP �� �WR�� �6XSSRUW
WR�* URXS�6XSSRUW

6HOLQD�/ RFN�	 �0 HULQQH�: KLWWRQ
8QLYHUVLW\ �RI�/ HLFHVWHU�

. QRZLQJ�0 H��. QRZLQJ�<RX��( [ DP LQLQJ�WKH�/ LEUDU\
,QGXFWLRQ�3URFHVV�IRU�$FDGHP LF�6WDII

%HWK�* RP P
8QLYHUVLW\ �RI�: RUFHVWHU

����

o1RZpV�1RW�WKH�0 RP HQW�IRU�D�3UHVVp��5HODXQFKLQJ��0 D\ EH�
D�8QLYHUVLW\ �3UHVV�$P LGVW�) LQDQFLDO�7HQVLRQV

' U�* D] �-�-RKQVRQ
8QLYHUVLW\ �RI�: DUZLFN�
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6HVVLRQV�

6WXGHQWVp�3HUFHSWLRQV�RI�,QIRUP DWLRQ�/ LWHUDF\ ��,QVLJKWV
IURP �WKH�' HYHORSP HQW�RI�D�6WXGHQW�,QIRUP HG�) UDP HZRUN
�
$QG\ �&DOYHUW�	 �5KLDQQRQ�7D\ ORU
8QLYHUVLW\ �RI�: DUZLFN

6XVWDLQDEOH�DQG�&ROODERUDWLYH�6ROXWLRQV�WR�6KRZFDVLQJ
<RXU�5HVRXUFHV

1LFROD�' HQQLV
$VWRQ�8QLYHUVLW\ �

����

6WHS�LQWR�WKH�6SRWOLJKW��,OOXP LQDWLQJ�( YHU\ �7HDP

6DUDK�&RXOEHFN�	 �* HRUJLQD�<RXQJ
8QLYHUVLW\ �RI�1RWWLQJKDP �

5HIOHFWLRQV�2QH�<HDU�LQWR�3LORWLQJ�3HHU�6WXG\ �* URXSV��,V
7KLV�D�0 RGHO�RI�( QJDJLQJ�DQG�3URYLGLQJ�3HHU�6XSSRUW�WR
0 DVWHUV�DQG�' LVWDQFH�/ HDUQHUV"

+DQ�1D�&KD�	 �+HOHQ�+DZNVZRUWK
8QLYHUVLW\ �RI�%LUP LQJKDP



6HVVLRQV�

: KHQ�/ HVV�) RUFHV�&KDQJH��$�3KRHQL[ �$SSURDFK�WR
5HEXLOGLQJ�5HVHDUFK�6XSSRUW�IURP �5HVWUXFWXUH�$VKHV

-RDQQH�0 DUVK�	 �0 LFKHOOH�0 D\ HU
&RYHQWU\ �8QLYHUVLW\ �

) URP �: KDW�LV�7R�: KDW�,I���: KDW�ZRXOG�\ RX�GR�RQ�0 RQGD\
LI���

/ X[ �* DJRV
8QLYHUVLW\ �RI�1RWWLQJKDP �

3OHQDU\

����

6XVWDLQDEOH�6HUYLFH�* URZWK�7KURXJK�: RUNIRUFH
' HYHORSP HQW

' HERUDK�0 XQUR�	 �. HUU\ �%RQHKLOO
$VWRQ�8QLYHUVLW\ �



: RUNVKRSV

( QFRXUDJLQJ�( QJDJHP HQW�ZLWK�5HDGLQJ�/ LVWV���$
5RXQGWDEOH�' LVFXVVLRQ�

%ULWWDQ\ �0 RVWHU�%HUJRQ] L
8QLYHUVLW\ �&ROOHJH�%LUP LQJKDP

' R�0 RUHf �RU�' R�: KDW�0 DWWHUV" �' HVLJQLQJ�/ LEUDU\ �6XSSRUW
IRU�3DUWQHUVKLSV��

&KDQWHOOH�: LOFR[ �	 �-DQH�)DX[
%LUP LQJKDP �1HZP DQ�8QLYHUVLW\ �

' HP \ VWLI\ LQJ�8VHU�( [ SHULHQFH��8; �

&ODLUH�%URZQH�	 �( P P D�+LEEHUW
8QLYHUVLW\ �RI�%LUP LQJKDP �	 �/ RXJKERURXJK�8QLYHUVLW\ �

����
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$EVWUDFWV�
/LVWHG�DOSKDEHWLFDOO\�

7KLV�WDON�LV�DERXW�WKH�VORZ�DQG�GLIILFXOW�MRXUQH\ �WKDW�WKH�OLEUDU\ �VHUYLFH�DW
%XFNLQJKDP �KDV�WUDYHOOHG�EHWZHHQ�� � � � �DQG�WRGD\���,W�LV�DQ�RYHUYLHZ�RI
WKH�SODQV�WR�FUHDWH�D�P RGHUQ�OLEUDU\ �VHUYLFH�DW�%XFNLQJKDP �DQG�WKH
P DQ\ �WZLVWV�DQG�WXUQV�RQ�WKDW�MRXUQH\���,W�DGYRFDWHV�VORZ�SHUVHYHUDQFH
DQG�VP DOO�ZLQV���7KH�RYHUYLHZ�ZLOO�WRXFK�RQ�C) XQGUDLVLQJp��VKP RR] LQJ
JUDQGHHV�DQG�9&V�DQG�EXLOGLQJ�DOOLDQFHV�ZLWK�VHQLRU�VWDII��IDFXOW\ �DQG
VWXGHQWV���,W�ZLOO�DUJXH�IRU�LQWHUQDO�OLEUDU\ �EXGJHWDU\ �UHDOORFDWLRQ�RI
UHVRXUFHV���,W�ZLOO�VXJJHVW�WKDW�LQYROYLQJ�WKH�OLEUDU\ �LQ�FDP SXV�HYHQWV�DQG
DFWLYLWLHV�EULQJV�ZLGHU�UHZDUGV���,W�LV�QRW�LQWHQGHG�WR�EH�D�SHUIHFW�FDVH
VWXG\ �RU�OHFWXUH�XSRQ�EHVW�SUDFWLFH��EXW�P HUHO\ �DQ�RYHUYLHZ�RI�ZKDW�ZH
WULHG�DQG�ZKDW�GLG�RU�GLGQpW�ZRUN���7KLV�LV�D�SRVLWLYH�OLEUDU\ �VWRU\ �LQ
GLIILFXOW�WLP HV�

%HJ��6WHDO�RU�%RUURZ" ��) LQGLQJ�: D\ V�DQG�0 HDQV�WR
7UDQVIRUP �WKH�8QLYHUVLW\ �RI�%XFNLQJKDP pV�/ LEUDU\ �6HUYLFH

0 DOFROP �0 HDGHQ�3UDWW�	 �5DFKHO�3ROODUG
7KH�8QLYHUVLW\ �RI�%XFNLQJKDP

����



7KH�8QLYHUVLW\ �RI�: DUZLFN�/ LEUDU\ pV�6SHFLDO�&ROOHFWLRQV�DUH�VP DOO�EXW
VLJQLILFDQW��FRQWDLQLQJ�DSSUR[ LP DWHO\ �� � �� � � �LWHP V�ZLWK�GDWHV�UDQJLQJ
IURP �WKH�� � � � V�WR�WKH�� � WK�FHQWXU\��7KHUH�KDV�EHHQ�KLWKHUWR�OLP LWHG
DWWHQWLRQ�JLYHQ�WR�WKHP ��3URYHQDQFH�LQIRUP DWLRQ�KDV�EHHQ�ORVW�WR�WLP H�
ZKLOVW�VWHZDUGVKLS�KDV�HEEHG�DQG�IORZHG�DW�WKH�ZKLP �RI�LQGLYLGXDOV�
2YHU�WKH�SDVW�\ HDU��WKH�/ LEUDU\ �UDQ�D�VFRSLQJ�SURMHFW�WR�UHYLHZ�VRP H�RI
RXU�OHJDF\ �UHFRUGV�LQ�WKH�/ LEUDU\ �0 DQDJHP HQW�6\ VWHP �DQG�LQYHVWLJDWHG
KRZ�ZH�FRXOG�HQKDQFH�DQG�GHYHORS�WKH�ELEOLRJUDSKLF�P HWDGDWD�DQG
SURYHQDQFH�LQIRUP DWLRQ�LQ�RXU�6SHFLDO�&ROOHFWLRQV��: H�XVHG�WKLV�SURMHFW
WR�DVVHVV�WKH�LP SDFW�RI�LP SURYHP HQWV�WR�UHFRUGV�XSRQ�WKH�FDWDORJXH
DQG�WKH�ZLGHU�FDP SXV�FRP P XQLW\��

6LQFH�ILQLVKLQJ�WKH�SURMHFW��ZH�KDYH�VHHQ�FRQVLVWHQW�P RP HQWXP �EXLOW
WKURXJK�SURP RWLRQ�DQG�ZRUG�RI�P RXWK��: H�KDYH�FRQGXFWHG�LQWURGXFWLRQV
WR�6SHFLDO�&ROOHFWLRQV�WR�VHYHUDO�SRVWJUDGXDWH�VWXGHQWV��DQG�KDYH
KLJKOLJKWHG�ERRNV�WR�DFDGHP LFV��SURIHVVLRQDO�VWDII��VWXGHQWV��DQG
DOXP QL��WKURXJK�RXU�YDULRXV�VRFLDO�P HGLD�FKDQQHOV��7R�FHP HQW�WKH
ODVWLQJ�LP SDFW�RI�RXU�HIIRUWV��ZKDW�RULJLQDOO\ �EHJDQ�DV�WZR�LQGLYLGXDOV
OHDGLQJ�D�VFRSLQJ�SURMHFW�KDV�UHVXOWHG�LQ�D�FROODERUDWLYH�6SHFLDO
&ROOHFWLRQV�7DVNIRUFH��FRP SULVLQJ�RI�UHSUHVHQWDWLYHV�RI�WKUHH�VHSDUDWH
WHDP V�ZLWKLQ�WKH�/ LEUDU\�

7KH�OHVVRQV�OHDUQW�DUH�UHOHYDQW�WR�FROOHDJXHV�LQ�WKH�VHFWRU�EHFDXVH�
ILUVWO\��LW�LV�FOHDU�KRZ�IXQGDP HQWDO�P HWDGDWD�ZRUN�LV�WR�HVWDEOLVK�DQ

&KDQJLQJ�,QVWLWXWLRQDO�$P QHVLD��+RZ �5HVKDSLQJ�6SHFLDO
&ROOHFWLRQV�&DQ�) RVWHU�&ROODERUDWLRQ��,QFUHDVH
( QJDJHP HQW��DQG�6SHDUKHDG�5HVHDUFK��

$QJXV�+DUNHU�	 �1DWDOLH�%HYDQ
8QLYHUVLW\ �RI�: DUZLFN

����



$FDGHP LF�OLEUDULHV�DUH�LQFUHDVLQJO\ �H[ SHFWHG�WR�EDODQFH�ILQDQFLDO
VXVWDLQDELOLW\��FROOHFWLRQ�VWHZDUGVKLS��XVHU�GHP DQG��DQG�ORQJ�WHUP
SUHVHUYDWLRQ��,Q�WKLV�HQYLURQP HQW��GDWD�DQDO\ WLFV�KDV�EHFRP H�D�FULWLFDO
WRRO�IRU�VXSSRUWLQJ�HYLGHQFH�EDVHG�FROOHFWLRQV�P DQDJHP HQW�DQG
VWUDWHJLF�GHFLVLRQ�P DNLQJ�
7KLV�VHVVLRQ�ZLOO�VKDUH�KRZ�WKH�8QLYHUVLW\ �RI�: DUZLFN�/ LEUDU\ �KDV
GHYHORSHG�D�VXLWH�RI�GDVKERDUGV�DQG�GDWD�DQDO\ WLFV�WRROV�WR�WUDQVIRUP
ODUJH�VFDOH�FROOHFWLRQV�GDWD�LQWR�DFWLRQDEOH�LQVLJKW��7KH�SUHVHQWDWLRQ�ZLOO
GHP RQVWUDWH�KRZ�DQDO\ WLFV�FDQ�VXSSRUW�D�UDQJH�RI�FROOHFWLRQ
P DQDJHP HQW�DFWLYLWLHV��LQFOXGLQJ�VKDUHG�SULQW�LQLWLDWLYHV��FROOHFWLRQ
DVVHVVP HQW��UHWHQWLRQ�DQG�SUHVHUYDWLRQ�GHFLVLRQV��VXEVFULSWLRQ�UHYLHZV�
DQG�RSHUDWLRQDO�SODQQLQJ�
$WWHQGHHV�ZLOO�JDLQ�SUDFWLFDO�H[ DP SOHV�RI�KRZ�DQDO\ WLFV�FDQ�P RYH
OLEUDULHV�EH\ RQG�UHSRUWLQJ�WRZDUGV�SURDFWLYH��VWUDWHJLF�GHFLVLRQ�P DNLQJ�

' DWD�$QDO\ WLFV�LQ�&ROOHFWLRQV�0 DQDJHP HQW

&ULVWLDQD�,OLH
8QLYHUVLW\ �RI�: DUZLFN

LQIRUP HG�DZDUHQHVV�RI�ZKDW�ZH�KDYH��7KH�LP SRUWDQFH�RI�UHFRUGLQJ�DQG
UHGLVFRYHU\ �LV�YLWDO�WR�WKH�OLIH�EORRG�RI�D�FROOHFWLRQ��ZKDW�P LJKW�EH�ORFDO
KDV�EHFRP H�P RUH�LP SRUWDQW�WKDQ�HYHU��IURP �ERWK�D�SUDFWLFDO�DQG�D
VXVWDLQDEOH�SHUVSHFWLYH��DQG�WKURXJK�WKH�ZRUN�RI�WKLV�SURMHFW��DORQJ�ZLWK
VRP H�RI�WKH�DFFRP SDQ\ LQJ�HQJDJHP HQW�DFWLYLWLHV��ZH�FDQ�GHP RQVWUDWH
KRZ�FROOHDJXHV�ZRUNLQJ�ZLWK�VSHFLDO�FROOHFWLRQV�FRXOG�VWDUW�WR�WKLQN
RXWVLGH�WKH�OLEUDU\ �DQG�LQWR�WKH�ZLGHU�DFDGHP LF�FRP P XQLW\��

����



�%�U�L�Q�J�L�Q�J���K�L�G�G�H�Q
�U�H�V�H�D�U�F�K���W�R���O�L�J�K�W��

�&�R�K�H�U�H�Q�W���' �L�J�L�W�D�O���K�H�O�S�V���O�L�E�U�D�U�L�H�V���D�F�F�H�V�V���F�R�Q�W�H�Q�W
�R�Y�H�U�O�R�R�N�H�G���E�\���W�U�D�G�L�W�L�R�Q�D�O���S�X�E�O�L�V�K�H�U�V�� �J�U�H�\

�O�L�W�H�U�D�W�X�U�H�����S�U�L�P�D�U�\���V�R�X�U�F�H�V�����D�Q�G���Y�R�L�F�H�V���I�U�R�P���W�K�H
�*�O�R�E�D�O���6�R�X�W�K�����7�K�U�R�X�J�K���L�Q�G�H�[�L�Q�J�����F�X�U�D�W�L�R�Q�����D�Q�G
�S�U�H�V�H�U�Y�D�W�L�R�Q�����Z�H���V�D�I�H�J�X�D�U�G���P�D�W�H�U�L�D�O�V���D�W���U�L�V�N���R�I

�G�L�V�D�S�S�H�D�U�L�Q�J��

�$�I�U�L�F�D���&�R�P�P�R�Q�V�������$�S�S�O�L�H�G���6�F�L�H�Q�F�H���&�R�P�P�R�Q�V�������&�D�Q�D�G�D���&�R�P�P�R�Q�V����
�+�L�V�W�R�U�\���&�R�P�P�R�Q�V�������/�D�W�L�Q���$�P�H�U�L�F�D���&�R�P�P�R�Q�V�������0�L�Q�G�V�F�D�S�H���&�R�P�P�R�Q�V

�����3�R�O�L�F�\���&�R�P�P�R�Q�V�������6�R�X�W�K���$�V�L�D���&�R�P�P�R�Q�V�������6�D�E�L�Q�H�W
�&�R�Q�W�D�F�W���*�D�U�H�W�K���%�L�V�K�����6�D�O�H�V���' �L�U�H�F�W�R�U�����8�. ���D�Q�G���–�U�H�O�D�Q�G�����J�E�L�V�K�#�F�R�K�H�U�H�Q�W�G�L�J�L�W�D�O���Q�H�W��



7KLV�SUHVHQWDWLRQ�H[ SORUHV�KRZ�%LUP LQJKDP �1 HZP DQ�8QLYHUVLW\ �/LEUDU\
KDV�UHYLHZHG�LWV�6FKRRO�( [ SHULHQFH�&ROOHFWLRQ�u �HVSHFLDOO\ �FKLOGUHQpV
OLWHUDWXUH�u �WR�EHWWHU�UHIOHFW�GLYHUVH�YRLFHV��XVLQJ�FUHDWLYLW\�
FROODERUDWLRQ��DQG�H[ LVWLQJ�UHVRXUFHV�

,W�EHJLQV�E\ �H[ SORULQJ�ZK\ �UHSUHVHQWDWLRQ�LQ�FKLOGUHQpV�ERRNV�P DWWHUV�
WUDFLQJ�WKH�HYROXWLRQ�RI�GLYHUVLW\ �RYHU�WKH�SDVW�FHQWXU\ �DQG�KLJKOLJKWLQJ
NH\ �ZULWHUV�DQG�VFKRODUV�ZKR�KDYH�VKDSHG�WKH�FRQYHUVDWLRQ�
7KH�VHVVLRQ�WKHQ�P RYHV�WR�SUDFWLFDO�DFWLRQ��UH�WKHP LQJ�DQG�UHRUJDQLVLQJ
VWRFN��HQKDQFLQJ�GLVFRYHUDELOLW\��XVLQJ�GLJLWDO�SODWIRUP V�LQ�LQQRYDWLYH
ZD\ V��DQG�HP EHGGLQJ�LQFOXVLYH�SURP RWLRQ�LQWR�HYHU\ GD\ �WHDFKLQJ�DQG
OLEUDU\ �SUDFWLFH�

' HOHJDWHV�FDQ�H[ SHFW�WR�OHDYH�ZLWK�UHDOLVWLF�DQG�WUDQVIHUDEOH�LGHDV�IRU
UHIUHVKLQJ�FROOHFWLRQV��LP SURYLQJ�HQJDJHP HQW��DQG�VXSSRUWLQJ�LQFOXVLYH
SHGDJRJ\ �ZLWKLQ�WKHLU�RZQ�LQVWLWXWLRQV��SOXV�WKH�FRQILGHQFH�WKDW�SRVLWLYH
FKDQJHV�GR�QRW�UHTXLUH�VLJQLILFDQW�IXQGLQJ��DQG�FDQ�P DNH�D�UHDO�LP SDFW
DQG�D�ODVWLQJ�GLIIHUHQFH�

' LYHUVLI\ LQJ�&KLOGUHQpV�/ LWHUDWXUH�7KHQ�DQG�1RZ��3URJUHVV
7RZDUG�D�0 RUH�,QFOXVLYH�6FKRRO�( [ SHULHQFH�&ROOHFWLRQ�DW
%LUP LQJKDP �1HZP DQ�8QLYHUVLW\ �/ LEUDU\

$GHOH�&KDP SNHQ
%LUP LQJKDP �1HZP DQ�8QLYHUVLW\

����



$V SDUWQHUVKLS�SURYLVLRQ�H[ SDQGV��DFDGHP LF�OLEUDULHV�DUH
LQFUHDVLQJO\  UHTXLUHG WR�VXSSRUW�VWXGHQWV�EH\ RQG�WKHLU�FRUH�FDP SXV �
 RIWHQ�ZLWK�OLP LWHG DGGLWLRQDO UHVRXUFH��7KLV�LQWHUDFWLYH�ZRUNVKRS�EHJLQV
ZLWK�D�VKRUW�FDVH�VWXG\ �LQWURGXFWLRQ��VKRZLQJ�%LUP LQJKDP �1HZP DQ
8QLYHUVLW\ pV�MRXUQH\ �IURP �D�QDUURZ�IRFXV�RQ�H�UHVRXUFH�DFFHVV�WR�D
EURDGHU��P RUH�VWUDWHJLF�DSSURDFK�WR�VXSSRUWLQJ 8. �IUDQFKLVH
SDUWQHUVKLSV��
$Q�LQWHUDFWLYH�ZRUNVKRS�ZLOO�WKHQ�DOORZ�SDUWLFLSDQWV�WR�DXGLW�WKHLU�RZQ
SURYLVLRQ�DQG�WDNH�SDUW�LQ�D�KDQGV�RQ�H[ HUFLVH�WR�GHVLJQ�D�VFDODEOH
VHUYLFH�P RGHO�IRU�RII�FDP SXV�VWXGHQWV���ZRUNLQJ�ZLWKLQ�UHDO�ZRUOG
FRQVWUDLQW

' R�0 RUHf �RU�' R�: KDW�0 DWWHUV" �' HVLJQLQJ�/ LEUDU\ �6XSSRUW
IRU�3DUWQHUVKLSV��

&KDQWHOOH�: LOFR[ �	 �-DQH�)DX[
%LUP LQJKDP �1HZP DQ�8QLYHUVLW\

( QFRXUDJLQJ�( QJDJHP HQW�ZLWK�5HDGLQJ�/ LVWV���$
5RXQGWDEOH�' LVFXVVLRQ�

%ULWWDQ\ �0 RVWHU�%HUJRQ] L
8QLYHUVLW\ �&ROOHJH�%LUP LQJKDP

7KH�8QLYHUVLW\ �&ROOHJH�%LUP LQJKDP �/ LEUDU\ pV�5HDGLQJ�/ LVW�3URMHFW�LV�D
IRXU�SKDVH�UHVHDUFK�SURMHFW�WKDW�VHHNV�WR�JDWKHU�VWXGHQW�DQG�VWDII
YRLFHV�DERXW�WKHLU�H[ SHULHQFHV�ZLWK�UHDGLQJ�OLVWV�ZLWK�D�JRDO�WR�LP SURYH
UHDGLQJ�OLVW�HQJDJHP HQW�DFURVV�WKH�XQLYHUVLW\��7KLV�VXP P HU�P DUNV�D

����



FUXFLDO�SRLQW�LQ�RXU�UHVHDUFK�DV�ZH�DVVHVV�VXUYH\��IRFXV�JURXS�DQG
LQWHUYLHZ�UHVSRQVHV�IURP �+( �VWXGHQWV�DQG�VWDII�DQG�GHFLGH�KRZ�WR
GLVVHP LQDWH�RXU�ILQGLQJV�LQ�SUDFWLFDO�DQG�DFWLRQDEOH�ZD\ V��

' UDZLQJ�IURP �WKH�ILQGLQJV�RI�WKH�8&%�/ LEUDU\ pV�5HDGLQJ�/ LVW�3URMHFW�WR
GDWH��WKLV�URXQGWDEOH�GLVFXVVLRQ�ZLOO�SURYLGH�D�FRQVWUXFWLYH�VSDFH�WR
GLVFXVV�WKRXJKWV��H[ SHULHQFHV�DQG�SUDFWLFHV��ERWK�VXFFHVVIXO�DQG
XQVXFFHVVIXO��DURXQG�HQFRXUDJLQJ�OHFWXUHU�HQJDJHP HQW�ZLWK�UHDGLQJ
OLVWV��: KLOH�WKLV�GLVFXVVLRQ�P D\ �QRW�SURGXFH�QHDWO\ �SDFNDJHG�DQVZHUV��LW
ZLOO�HQFRXUDJH�FROODERUDWLYH�WKLQNLQJ�WR�DGGUHVV�WKLV�ORQJ�VWDQGLQJ�DQG
ZLGHVSUHDG�FKDOOHQJH��

) URP �: KDW�LV�7R�: KDW�,I���: KDW�ZRXOG�\ RX�GR�RQ�0 RQGD\
LI���

/ X[ �* DJRV
8QLYHUVLW\ �RI�1RWWLQJKDP

( P EUDFLQJ�5RE�+RSNLQVp�LGHD�RI�IDOOLQJ�LQ�ORYH�ZLWK�WKH�IXWXUH�WKURXJK
WLP H�WUDYHOLQJ��WKH�FORVLQJ�SOHQDU\ �VHVVLRQ�RSHQV�WKH�GLVFXVVLRQ�LQWR�UH�
LP DJLQLQJ�KRZ�VHUYLFHV�FRXOG�ZRUN�LI�ZH�DOORZ�RXUVHOYHV�WR�UHWKLQN�WKH
ZKROH�V\ VWHP �E\ �DVNLQJ�D�VLP SOH�TXHVWLRQ�

q: KDW�ZRXOG�ZH�GR�RQ�0 RQGD\��LI�ZH�ZHUH�DOORZLQJ�RXUVHOYHV�WR�DFW�DV
ZH�WKLQN�LV�EHVW�IRU�OLEUDULHV" r �

8VLQJ�VWRU\ WHOOLQJ��WLP H�WUDYHOLQJ��DV�D�SUREOHP �VROYLQJ�P HWKRG��WKLV
LQWHUDFWLYH�VHVVLRQ�DLP V�DW�OLEHUDWLQJ�WKH�ZD\ �ZH�WKLQN�DERXW�RXU
SRVVLELOLWLHV�DQG�LP DJLQH�VWRULHV�WKDW�KDYHQpW�EHHQ�WROG�\ HW�EHFDXVH�ZH
VLP SO\ �GLGQpW�DOORZHG�WKHP �WR�EH��$�IXWXUH�WKDW�ZH�FDQ�IDOO�LQ�ORYH�ZLWK��

�� ��



7KH�OLEUDU\ pV�5HVHDUFK�6HUYLFHV�7HDP �KDYH�EHHQ�VXSSRUWLQJ�WKH
XQLYHUVLW\ pV�' RFWRU�RI�&OLQLFDO�3V\ FKRORJ\ �FRXUVH�IRU�DOP RVW�� � �\ HDUV��,Q
WKDW�WLP H��WKH�FRXUVH�KDV�XQGHUJRQH�VLJQLILFDQW�H[ SDQVLRQ��7KH�QXP EHU
RI�� �� �� �FRQVXOWDWLRQV�SURYLGHG�WR�' &OLQ3V\ �VWXGHQWV�DOP RVW�GRXEOHG�LQ
RQH�\ HDU��IURP �� � �LQ�� � � � �� � � � �WR�� � �LQ�� � � � �� � ���QHFHVVLWDWLQJ�D
FKDQJH�RI�DSSURDFK��$IWHU�FRQVXOWDWLRQ�ZLWK�FRXUVH�FRQYHQRUV��D�QHZ
SDFNDJH�RI�VXSSRUW�ZDV�QHJRWLDWHG�IRU�� � � � �� � ��SULRULWLVLQJ�JURXS
VHVVLRQV�DQG�RQ�GHP DQG�UHVRXUFHV�WR�UHGXFH�WKH�GHP DQG�IRU�LQGLYLGXDO
VXSSRUW��7KLV�DSSURDFK�KDV�UHVXOWHG�LQ�D�P RUH�P DQDJHDEOH�ZRUNORDG�IRU
VWDII��DQG�D�VLJQLILFDQW�UHGXFWLRQ�LQ�� �� �� �DSSRLQWP HQWV�

7KLV�SUHVHQWDWLRQ�ZLOO�VHHN�WR�LOOXVWUDWH�D�VXVWDLQDEOH�VROXWLRQ�WR�WKH
SUREOHP �RI�LQFUHDVHG�GHP DQG�IRU�VSHFLDOLVW�VXSSRUW��P DLQWDLQLQJ�D
YDOXHG�VHUYLFH�ZLWKRXW�VWUDLQLQJ�FDSDFLW\��7KH�DLP �LV�QRW�QHFHVVDULO\ �WR
UHGXFH�VXSSRUW�EXW�WR�P D[ LP LVH�HIILFLHQF\ �RI�GHOLYHU\�

,P SDFWIXO�,QWHUYHQWLRQ��7UDQVLWLRQLQJ�IURP �� WR� �VXSSRUW�WR
JURXS�VXSSRUW

6HOLQD�/ RFN�	 �0 HULQQH�: KLWWRQ
8QLYHUVLW\ �RI�/ HLFHVWHU

�DQG�UHIOHFW�RQ�KRZ�WKLV�FRXOG�KHOS�FUHDWH�QHZ�QDUUDWLYHV�IRU�XQLYHUVLW\
OLEUDULHV��GUDZLQJ�RQ�WKH�FXP XODWHG�XQOHDVKHG�H[ SHUWLVH�RI�WKH
SDUWLFLSDQWV�LQ�D�GLVFXVVLRQ�ZKHUH�WKH�RQO\ �IRUELGGHQ�VHQWHQFH�LV�� LW�LV
ZKDW�LV�DQG�WKHUH�LV�QRWKLQJ�ZH�FDQ�GR�DERXW�LW� �

�� ��
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�' �L�V�F�R�Y�H�U�� �K�R�Z�� �(�%�6�&�2

�V�R�O�X�W�L�R�Q�V�� �S�U�R�Y�L�G�H�� �D

�X�Q�L�I�L�H�G�U�H�V�H�D�U�F�K

�H�[�S�H�U�L�H�Q�F�H���I�R�U���O�L�E�U�D�U�L�H�V

�D�Q�G���W�K�H�L�U���X�V�H�U�V����



,Q�6HSWHP EHU�� � � � ��OLEUDU\ �VWDII�DW�WKH�8QLYHUVLW\ �RI�: RUFHVWHU��8: �
VRXJKW�WR�H[ DP LQH�FXUUHQW�OLEUDU\ �LQGXFWLRQ�SURFHVVHV�IRU�DFDGHP LF
VWDII��7R�WKLV�HQG��WZR�VXUYH\ V�ZHUH�VHQW�WR�DFDGHP LF�VWDII�DW�8: �DQG
OLEUDU\ �VWDII�ZRUNLQJ�LQ�8. �XQLYHUVLWLHV�UHVSHFWLYHO\��7KLV�WDON�ZLOO�GLVFXVV
WKH�ILQGLQJV�RI�WKLV�VWXG\ �DQG�RSSRUWXQLWLHV�IRU�LP SURYLQJ�HQJDJHP HQW
IURP �ERWK�QHZ�DQG�ORQJ�VWDQGLQJ�DFDGHP LFV�

. QRZLQJ�P H��. QRZLQJ�\ RX��( [ DP LQLQJ�WKH�/ LEUDU\
,QGXFWLRQ�3URFHVV�IRU�$FDGHP LF�6WDII

%HWK�* RP P
8QLYHUVLW\ �RI�: RUFHVWHU

5HIOHFWLRQV�2QH�<HDU�LQWR�3LORWLQJ�3HHU�6WXG\ �* URXSV��,V
7KLV�D�0 RGHO�RI�( QJDJLQJ�DQG�3URYLGLQJ�3HHU�6XSSRUW�WR
0 DVWHUV�DQG�' LVWDQFH�/ HDUQHUV"

+DQ�1D�&KD�	 �+HOHQ�+DZNVZRUWK
8QLYHUVLW\ �RI�%LUP LQJKDP

$�UHFXUULQJ�WKHP H�LQ�SRVWJUDGXDWH�WDXJKW��3* 7��VWXGHQW�IHHGEDFN�DW�WKH
8QLYHUVLW\ �RI�%LUP LQJKDP �LV�D�SHUFHLYHG�ODFN�RI�VWXGHQW�FRP P XQLW\�
SDUWLFXODUO\ �DP RQJ�RQOLQH�DQG�GLVWDQFH�OHDUQHUV��,Q�UHVSRQVH��WKH
$FDGHP LF�6NLOOV�&HQWUH��$6&��KDV�SLORWHG�DGDSWHG�DFWLRQ�OHDUQLQJ�VHW
P RGHOV�LQ�WZR�FRQWH[ WV�WR�H[ SORUH�ZKHWKHU�SHHU�WR�SHHU�FRDFKLQJ�FDQ
SURYLGH�D�VFDODEOH��ORZ�UHVRXUFH�P HDQV�RI�HQKDQFLQJ�VWXGHQW�VXSSRUW
DQG�FRQQHFWLRQ��7KH�ILUVW�SLORW��GHYHORSHG�ZLWK�WKH�6FKRRO�RI�+LVWRU\ �DQG�

�� ��



&XOWXUHV��ZDV�LP SOHP HQWHG�ZLWKLQ�DQ�RQOLQH�GLVWDQFH�OHDUQLQJ�0 DVWHU
V
SURJUDP P H�DQG�JHQHUDWHG�SRVLWLYH�IHHGEDFN�DORQJVLGH�LQFUHDVHG
VWXGHQW�HQJDJHP HQW��7KH�VHFRQG�SLORW��RIIHUHG�FHQWUDOO\ �E\ �WKH�$6&�
EULQJV�WRJHWKHU�3* 7�VWXGHQWV�IURP �DFURVV�GLVFLSOLQHV�WR�GLVFXVV
GLVVHUWDWLRQ�FKDOOHQJHV��IRVWHU�SHHU�VXSSRUW��DQG�HQFRXUDJH�RQJRLQJ
LQWHUDFWLRQ��7KLV�SUHVHQWDWLRQ�HYDOXDWHV�ERWK�LQLWLDWLYHV��FRQVLGHULQJ�WKHLU
HIIHFWLYHQHVV�DFURVV�RQOLQH�DQG�LQ�SHUVRQ�VHWWLQJV��WKHLU�SRWHQWLDO�WR
HQKDQFH�EHORQJLQJ�DQG�OHDUQLQJ��DQG�WKH�UROH�RI�FHQWUDOLVHG�DFDGHP LF
VNLOOV�VHUYLFHV�LQ�DGGUHVVLQJ�ZLGHU�LQVWLWXWLRQDO�SULRULWLHV�

6WHS�LQWR�WKH�6SRWOLJKW��,OOXP LQDWLQJ�( YHU\ �7HDP

6DUDK�&RXOEHFN�	 �* HRUJLQD�<RXQJ
8QLYHUVLW\ �RI�1RWWLQJKDP

2SHUDWLQJ�ZLWK�VSHFLDOLVW�IXQFWLRQDO�WHDP V�DFURVV�P XOWLSOH�VLWHV��WKH
8QLYHUVLW\ �RI�1RWWLQJKDP �/ LEUDULHV�KDV�NQRZOHGJH�H[ SHUWV��EXW�DOVR
NQRZOHGJH�VLORV��. QRZLQJ�WKDW�FROODERUDWLRQ�LV�NH\ �WR�VXFFHVV��ZH
HQVXUH�QR�RQH�LV�OHIW�LQ�WKH�GDUN�����

( QWHU�
/ LEUDULHV�6SRWOLJKW�6HVVLRQV
��D�P RQWKO\ �RSSRUWXQLW\ �IRU�D�WHDP �WR
VKDUH�WKHLU�ZD\ V�RI�ZRUNLQJ��SHUWLQHQW�XSGDWHV��RU�UHFHQW�DFKLHYHP HQWV�
6SRWOLJKWV�DUH�SUDFWLFDO��HQJDJLQJ��DQG�JHQXLQHO\ �KHOSIXO�P RQWKO\
VHVVLRQV�WKDW�HQDEOH�XV�WR�HIILFLHQWO\ �VKDUH�NQRZOHGJH��H[ SHULHQFHV��DQG
EHVW�SUDFWLFHV���

7KH�SDVW�WZR�\ HDUV�KDYH�VHHQ�VLJQLILFDQW�IOX[ �LQ�WKH�GHSDUWP HQW�
6SRWOLJKWV�KDYH�EHHQ�D�ZD\ �WR�KHOS�XV�RYHUFRP H�GLIILFXOWLHV�DURXQG
WKHVH�FKDQJHV��JLYLQJ�XV�D�VWURQJHU�VHQVH�RI�FRP P XQLW\ �DQG�VXSSRUW�
DQG�VWUHQJWKHQLQJ�RXU�FXOWXUH�RI�SHHU�OHDUQLQJ�DW�QR�ILQDQFLDO�FRVW����

�� ��



,Q�UHVSRQVH�WR�D�UDSLGO\ �HYROYLQJ�LQIRUP DWLRQ�HQYLURQP HQW��WKH�8QLYHUVLW\
RI�: DUZLFN�/ LEUDU\ �LV�GHYHORSLQJ�D�QHZ�IUDP HZRUN�IRU�LQIRUP DWLRQ�OLWHUDF\
VKDSHG�WKURXJK�DQ�HP EHGGHG�XVHU�H[ SHULHQFH��8; ��DSSURDFK��&HQWUDO�WR
WKLV�ZRUN�LV�D�VHULHV�RI�VWXGHQW�ZRUNVKRSV�DQG�IRFXV�JURXSV��GHOLYHUHG
LQ�FROODERUDWLRQ�ZLWK�WKH�/ LEUDU\ pV�8; �WHDP ��WR�WHVW�DQG�UHILQH�RXU�GUDIW
IUDP HZRUN��ZKLFK�ZLOO�ERWK�VXSSRUW�HP EHGGHG�WHDFKLQJ�DQG�VWXGHQW
V
RZQ�VHOI�GLUHFWHG�GHYHORSP HQW�RI�WKHLU�VNLOOV��

7KLV�VHVVLRQ�IRUHJURXQGV�WKH�8; �UHVHDUFK�RXWSXWV��GHP RQVWUDWLQJ�KRZ
SDUWLFLSDWRU\ �P HWKRGV�HQDEOHG�VWXGHQWV�WR�FULWLTXH�WKH�IUDP HZRUNpV
ODQJXDJH��UHOHYDQFH��DQG�DOLJQP HQW�ZLWK�WKHLU�RZQ�SUDFWLFHV��: H�ZLOO
VKDUH�WKH�ILQGLQJV�RI�WKLV�ZRUN��ZKLFK�UHYHDO�KRZ�VWXGHQWV�LQWHUSUHW�DQG
SULRULWLVH�LQIRUP DWLRQ�VNLOOV��LOOXVWUDWLQJ�KRZ�VWXGHQW�LQVLJKW�FDQ�LQIRUP
P RUH�P HDQLQJIXO��DFFHVVLEOH�DSSURDFKHV�WR�LQIRUP DWLRQ�OLWHUDF\�
$WWHQGHHV�ZLOO�DOVR�JDLQ�VRP H�LQVLJKWV�LQWR�DSSO\ LQJ�8; �P HWKRGV�WR
GHYHORS�VWXGHQW�FHQWUHG�IUDP HZRUNV�DQG�VHUYLFHV�LQ�DFDGHP LF�OLEUDULHV�

6WXGHQWVp�3HUFHSWLRQV�RI�,QIRUP DWLRQ�/ LWHUDF\ ��,QVLJKWV
IURP �WKH�' HYHORSP HQW�RI�D�6WXGHQW�,QIRUP HG�) UDP HZRUN
�
$QG\ �&DOYHUW�	 �5KLDQQRQ�7D\ ORU
8QLYHUVLW\ �RI�: DUZLFN

�� ��



/ LEUDU\ �WHDP V�IDFH�FRQWLQXLQJ�SUHVVXUH�WR�GHOLYHU�KLJK�TXDOLW\ �VXSSRUW
ZLWK�OHVV�UHVRXUFH�DQG�DW�WKH�VDP H�WLP H�D�KHLJKWHQHG�QHHG�WR
GHP RQVWUDWH�YDOXH�DQG�LP SDFW�RI�FROOHFWLRQV�ZLWKLQ�WKH�FXUULFXOXP ���7KLV
LV�SODFLQJ�LQFUHDVLQJ�SUHVVXUH�RQ�OLEUDU\ �WHDP V�WR�FRQWLQXDOO\ �P DUNHW�DQG
SURP RWH�WKH�VXEMHFW�GDWDEDVHV�DQG�FROOHFWLRQV�WR�WKH�8QLYHUVLW\
FRP P XQLW\���7KLV�SUHVHQWDWLRQ�H[ SORUHV�KRZ�,QIRUP D\ WLRQ�/ LWHUDF\ ��,/ �
SURYLVLRQ�FDQ�EH�UHIUDP HG�WR�UHGXFH�VWDII�ZRUNORDG�ZKLOH�P DLQWDLQLQJ
LP SDFW��WKURXJK�FROODERUDWLRQ��WDUJHWHG�GHOLYHU\ �DQG�VXSSOLHU
SDUWQHUVKLSV���%\ �UHSRVLWLRQLQJ�SXEOLVKHUV�DQG�FRQWHQW�SURYLGHUV�DV
DFWLYH�FRQWULEXWRUV�UDWKHU�WKDQ�SDVVLYH�VWDNHKROGHUV��OLEUDU\ �VWDII�FDQ
H[ WHQG�WKHLU�UHDFK�WKURXJK�VXSSOLHU�OHG�ZHELQDUV��SUH�SDFNDJHG
SURP RWLRQDO�FRQWHQW�DQG�FROODERUDWLYH�SXEOLVKHU�GD\ V���UHGXFLQJ�WKH
ZRUNORDG�EXW�P DLQWDLQLQJ�LP SDFW��,Q�SDUDOOHO��HP EHGGLQJ�WDUJHWHG�,/
FRQWHQW�ZLWKLQ�UHDGLQJ�OLVWV�DQG�YLUWXDO�OHDUQLQJ�HQYLURQP HQWV�RIIHUV�D
ORZ�HIIRUW��UHXVDEOH�P HWKRG�DOLJQHG�WR�VSHFLILF�P RGXOHV�DQG
DVVHVVP HQWV���

6XVWDLQDEOH�DQG�&ROODERUDWLYH�6ROXWLRQV�WR�6KRZFDVLQJ
<RXU�5HVRXUFHV

1LFROD�' HQQLV
$VWRQ�8QLYHUVLW\

�� ��
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7KLV�VHVVLRQ�H[ SORUHV�KRZ�$VWRQ�/ LEUDU\ �DQG�/ HDUQLQJ�6HUYLFHV�KDV
HP EHGGHG�VWDII�GHYHORSP HQW�LQWR�HYHU\ GD\ �SUDFWLFH�WR�VXSSRUW�ERWK
LQGLYLGXDO�JURZWK�DQG�VHUYLFH�HQKDQFHP HQW��%\ �EURDGHQLQJ�UROHV�DQG
FUHDWLQJ�LQIRUP DO�RSSRUWXQLWLHV�IRU�FROODERUDWLRQ��WKH�DSSURDFK�KDV
LQFUHDVHG�VWDII�IXOILOP HQW�ZKLOVW�HQDEOLQJ�WKH�H[ SDQVLRQ�RI�VHUYLFHV�
. HUU\ �%RQHKLOO�ZLOO�GLVFXVV�WKH�OLYHG�H[ SHULHQFH�IURP �D�/ LEUDU\ �$VVLVWDQW
SHUVSHFWLYH�KLJKOLJKWLQJ�WKH�SUDFWLFDO�LP SDFW�RI�WKLV�SHRSOH�IRFXVHG
DSSURDFK�

6XVWDLQDEOH�6HUYLFH�* URZWK�7KURXJK�: RUNIRUFH
' HYHORSP HQW

' HERUDK�0 XQUR�	 �. HUU\ �%RQHKLOO
$VWRQ�8QLYHUVLW\

oo1RZpV�1RW�WKH�0 RP HQW�IRU�D�3UHVVp��5HODXQFKLQJ��0 D\ EH�
D�8QLYHUVLW\ �3UHVV�$P LGVW�) LQDQFLDO�7HQVLRQV

' U�* D] �-�-RKQVRQ
8QLYHUVLW\ �RI�: DUZLFN

8QLYHUVLW\ �RI�: DUZLFN�3UHVV�LV�RQH�D�KDQGIXO�RI�UHJLRQDO�OLEUDU\ �UXQ�RSHQ�
DFFHVV�DFDGHP LF�SXEOLVKLQJ�LQLWLDWLYHV��KRVWLQJ�FRP P XQLW\ �OHG�MRXUQDOV
DORQJVLGH�D�P RGHVW�P RQRJUDSK�SXEOLVKLQJ�SURJUDP P H��<HW��ZKHUH�WKHUH
P LJKW�KDYH�RQFH�EHHQ�D�ZLOO�WKHUH�ZDV�UDUHO\ �WKH�UHVRXUFH�WR�IXOO\ �UHDOLVH
LWV�DP ELWLRQV��7KDQNIXOO\��WKDQNV�WR�D�P RGHVW�UHVRXUFH�LQMHFWLRQ�WKH�SDVW
WZHOYH�P RQWKV�KDV�VHHQ�WLWDQLF�HIIRUWV�WR�FRQGXFW�D�VWUDWHJLF�UHYLHZ
DLP LQJ�WR�ILQG�ZD\ V�RI�WXUQLQJ�WKH�OLWWOH�SUHVV�ZKLFK�FRXOGQpW��LQWR�D�
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SXEOLVKLQJ�JLDQW�WKDW�FDQf P D\ EH��$V�KLV�SURMHFW�FRQFOXGHV��: DUZLFNpV
3UHVV�0 DQDJHU�ZLOO�VKDUH�KLV�FRQFOXVLRQV�DQG�LQVLJKWV�LQWR�DVSHFWV
VXFK�DV�VDWLVI\ LQJ�WKH�ERWWRP �OLQH�ZLWKRXW�JLYLQJ�XS�\ RXU�LGHRORJLFDO
XQGHUSLQQLQJV��WKH�MR\ V�RI�HWKQRJUDSKLF�VWDNHKROGHU�HQJDJHP HQWV�DQG
FDQGLG�LQVLJKWV�LQWR�RYHUFRP LQJ�YLUWXDO�LQVWLWXWLRQDO�LQYLVLELOLW\ �WRR�
+HQFH��LI�\ RXpYH�ZRQGHUHG�TXLWH�ZKDW�LW�P LJKW�EH�OLNH�WR��UH�FUHDWH�D
SXEOLVKLQJ�LQLWLDWLYH�LQ�DQ�HUD�RI�VHFWRUDO�ILQDQFLDO�SDXFLW\ �t �WKLV�P LJKW�EH
WKH�WDON�IRU�\ RX�

' HP \ VWLI\ LQJ�8VHU�( [ SHULHQFH��8; �

&ODLUH�%URZQH�	 �( P P D�+LEEHUW
8QLYHUVLW\ �RI�%LUP LQJKDP �	 �/ RXJKERURXJK�8QLYHUVLW\

: KDW�GRHV�8; �UHDOO\ �P HDQ��DQG�ZK\ �GRHV�LW�P DWWHU" �7KLV�ZRUNVKRS
RIIHUV�D�SUDFWLFDO�LQWURGXFWLRQ�WR�8VHU�( [ SHULHQFH��H[ SORULQJ�WKH
SULQFLSOHV�DQG�P HWKRGV�WKDW�DUH�ORZ�FRVW��HDV\ �DQG�XVHIXO�WR�XVH�
3DUWLFLSDQWV�ZLOO�JDLQ�D�FOHDUHU�XQGHUVWDQGLQJ�RI�8; �DQG�GLVFRYHU�KRZ�WR
DSSO\ �XVHU�OHG�WKLQNLQJ�WR�HYHU\ GD\ �OLEUDU\ �FKDOOHQJHV�

�� ��



)ROORZLQJ�D�UHVWUXFWXUH�LQ�� � � � � � �WKH�2SHQ�5HVHDUFK�6FKRODUO\
3XEOLFDWLRQV�7HDP �DW�&RYHQWU\ �8QLYHUVLW\ �ZDV�UHGXFHG�IURP �� �� � �) 7( �WR
� �� � �) 7( �ZLWK�VRP H�VXSSRUW�IURP �WKH�6HQLRU�/ LEUDU\ �$VVLVWDQW�SRRO
ZLWKLQ�WKH�OLEUDU\��: LWK�IHZHU�VWDII�DQG�OLP LWHG�FDSDFLW\��FRQWLQXLQJ�UHJXODU
UHVRXUFH�LQWHQVLYH�FODVVURRP �WUDLQLQJ�VHVVLRQV�ZDV�QR�ORQJHU
VXVWDLQDEOH��7KH�FKDOOHQJH�ZDV�WR�P DLQWDLQ�P HDQLQJIXO�UHVHDUFK�VXSSRUW
ZKLOH�ZRUNLQJ�ZLWKLQ�WLJKWHU�FRQVWUDLQWV��UHIRFXVLQJ�HIIRUW�RQ�KLJK�YDOXH�
H[ LVWLQJ�RSSRUWXQLWLHV��ZRUNLQJ�FORVHO\ �ZLWK�RWKHU�GHSDUWP HQWV�LQ�WKH
XQLYHUVLW\ �WKDW�VXSSRUW�UHVHDUFK�WR�HQVXUH�WKH�/ LEUDU\ pV�JXLGDQFH
UHP DLQHG�YLVLEOH��UHOHYDQW��DQG�LP SDFWIXO��5DWKHU�WKDQ�VWUHWFKLQJ�FDSDFLW\
IXUWKHU��ZH�HP EUDFHG�D�P RGHO�RI�LQWHQWLRQDO�IRFXV�DQG�VWUDWHJLF
UHGXFWLRQu GRLQJ�IHZHU�DFWLYLWLHV�EXW�GHOLYHULQJ�WKHP �ZKHUH�WKH\ �P DWWHU
P RVW�

: KHQ�/ HVV�) RUFHV�&KDQJH��$�3KRHQL[ �$SSURDFK�WR
5HEXLOGLQJ�5HVHDUFK�6XSSRUW�IURP �5HVWUXFWXUH�$VKHV

-RDQQH�0 DUVK�	 �0 LFKHOOH�0 D\ HU
&RYHQWU\ �8QLYHUVLW\

�� ��





3RVWHU�' LVSOD\V
� 0 HUFLDQ� � �ZLOO�DJDLQ�EH�KRVWLQJ�SRVWHUV�VXEP LWWHG�E\ �0 HUFLDQ
P HP EHUV�DV�SDUW�RI�WKH�GD\ pV�DFWLYLWLHV�DQG�NQRZOHGJH�VKDULQJ�
7KH�SRVWHUV�ZLOO�VKRZ�RII�D�UDQJH�RI�LQQRYDWLYH�SURMHFWV�IURP �DFURVV�WKH
P HP EHU�LQVWLWXWLRQV�LQ�DQ�H[ FLWLQJ�YLVXDO�ZD\�

�� ��



3RVWHUV�$�,�

) URP �%RRNV�WR�&OLQLFDO�6NLOOV��5HSXUSRVLQJ�/ LEUDU\
6\ VWHP V�WR�6XSSRUW�&OLQLFDO�( GXFDWLRQ�

. HYLQ�<LX
8QLYHUVLW\ �RI�%LUP LQJKDP

) URP �( YLGHQFH�WR�,P SDFW��: K\ �/ LEUDULHV�%HORQJ�LQ�( ' ,
&KDUWHU�0 DUN�: RUN�

+LODU\ �-RKQVRQ�
2SHQ�8QLYHUVLW\ �

$�3ODFH�IRU�( YHU\ RQH�

. LW�%UDQW�	 �-R�&KHDGOH�
8QLYHUVLW\ �RI�%LUP LQJKDP �

,�7KRXJKW�WKH�/ LEUDU\ �2QO\ �KDG�6HULRXV�%RRNV

$QQ�6WDLUP DQG�-DFNVRQ�
%LUP LQJKDP �&LW\ �8QLYHUVLW\ �

�� ��



3RVWHUV�,�/

,QFUHDVLQJ�6WXGHQW�( QJDJHP HQW�ZLWK�/ LEUDU\ �/ HG
' LVVHUWDWLRQ�6XSSRUW

7UDFH\ �/ RZH��9DQGDQD�6KDUP D�	 �&ROLQ�5RJHUV
1RWWLQJKDP �7UHQW�8QLYHUVLW\

/ LEUDU\ �6WDII�DQG�6WXGHQW�3HUFHSWLRQV�RI�/ LEUDU\ �$Q[ LHW\ �LQ
$FDGHP LF�/ LEUDULHV���D�FDVH�VWXG\ ��
( P LO\ �%\ JUDYH�
%LUP LQJKDP �&LW\ �8QLYHUVLW\

,P SURYLQJ�2XU�1' ( �+RP HSDJH�7KURXJK�6WXGHQW�/ HG�8; �

8FKHFKXNZX�$JKHGR�
%LUP LQJKDP �&LW\ �8QLYHUVLW\ �

/ LEUDU\ �&RP P XQLW\ �' HYHORSP HQW�LQ�DQ�$FDGHP LF�6HWWLQJ�

/ XNH�3RWWHU�
8QLYHUVLW\ �RI�%LUP LQJKDP ��

�� ��



3RVWHUV�0 �7

0 HGLDWHG�' HSRVLW�t �GRLQJ�OHVV�f �E\ �GRLQJ�P RUH"
,QWURGXFLQJ�0 HGLDWHG�' HSRVLW�IRU�5HVHDUFK�2XWSXWV�DW�WKH
8QLYHUVLW\ �RI�%LUP LQJKDP �

5RVDOLQG�0 DF/ DFKODQ�DQG�6DUDK�) RJJ�
8QLYHUVLW\ �RI�%LUP LQJKDP �

1RW�-XVW�6LWWLQJ�' XFNV��8VLQJ�3OD\ IXO�2XWUHDFK�WR�%ULQJ
WKH�/ LEUDU\ �WR�6WXGHQWV

-HVVLFD�( OHP HQW
8QLYHUVLW\ �&ROOHJH�%LUP LQJKDP

2SWLP LVLQJ�,QIRUP DWLRQ�/ LWHUDF\ �6XSSRUW�WR�0 HHW�5DSLG
* URZWK

* LDGD�=DQHOOD
$VWRQ�8QLYHUVLW\

7KH�&RVW�RI�1HXURLQFOXVLRQ�LQ�$FDGHP LF�/ LEUDULHV
+D] HO�* DKDJDQ�	 �/ XF\ �* LXOLDQR�
8QLYHUVLW\ �RI�' HUE\ �

�� ��



3RVWHUV�7�6

6HUYLFH�,P SURYHP HQW�* URXSV�

%HWK�+RZHOO�DQG�$OH[ DQGUD�0 ODGHQRYLF�
8QLYHUVLW\ �RI�%LUP LQJKDP �

7KH�0 LJUDWLRQ�RI�DQ�,QVWLWXWLRQDO�5HSRVLWRU\ ��&ROODERUDWLRQ
DV�D�1HFHVVDU\ �&RQGLWLRQ�IRU�6XFFHVV

0 DUWLQ�: DNHQVKDZ
8QLYHUVLW\ �RI�' HUE\

6WDII�/ HG�: HOOEHLQJ��' RLQJ�0 RUH�ZLWK�/ HVV

0 HUFHGHV�0 DOOR\ �
%LUP LQJKDP �&LW\ �8QLYHUVLW\ �
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�(�T�Q�O���&�K�U�E�Q�X�G�T�[���V�Q���+�O�R�C�E�V����
�1�P�G���+�P�V�G�I�T�C�V�G�F���5�Q�N�W�V�K�Q�P

�I�G�V���X�K�V�C�N�U�Q�W�T�E�G���E�Q�O
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$QQH�/ LVH�+DUGLQJ�LV�D�KLJKO\ �H[ SHULHQFHG��FKDUWHUHG�OLEUDU\ �OHDGHU
DQG�WKH�6WUDWHJLF�7UDLQLQJ�/ HDG�DW�WKH�+RXVH�RI�&RP P RQV�/ LEUDU\�
,Q�KHU�UROH��VKH�RYHUVHHV�WKH�TXDOLW\ �DQG�LP SDFW�RI�WUDLQLQJ�SURYLGHG
WR�0 HP EHUV�RI�3DUOLDP HQW��WKHLU�VWDII�DQG�WKH�ZLGHU�SDUOLDP HQWDU\
ZRUNIRUFH��+HU�ZRUN�IRFXVHV�RQ�LQIRUP DWLRQ�OLWHUDF\��GHP RFUDWLF
HQJDJHP HQW�DQG�VWUHQJWKHQLQJ�3DUOLDP HQWpV�UHVLOLHQFH�WR
P LVLQIRUP DWLRQ�DQG�GLVLQIRUP DWLRQ��6KH�LV�WKH�FUHDWRU�DQG�OHDG�RQ
WKH�+RXVH�RI�&RP P RQV�/ LEUDU\ pV�* RRG�,QIRUP DWLRQ�7RRONLW��
6KH�LV�&R
œ&KDLU�RI�WKH�&,/ ,3�,QIRUP DWLRQ�/ LWHUDF\ �* URXS��D
FRP P LWWHH�SURYLGLQJ�QDWLRQDO�OHDGHUVKLS��DGYRFDF\ �DQG�H[ SHUWLVH�LQ
WKLV�ILHOG��6KH�LV�DOVR�D�QRQ
œH[ HFXWLYH�GLUHFWRU�DW�) XOO�)DFW�
FRQWULEXWLQJ�KHU�H[ SHUWLVH�WR�WKH�8. pV�LQGHSHQGHQW�IDFW
œFKHFNLQJ
FKDULW\ �DQG�DGYLVLQJ�RQ�WUDLQLQJ�VWUDWHJ\��
+HU�SURIHVVLRQDO�LQWHUHVWV�LQFOXGH�LQIRUP DWLRQ�OLWHUDF\��HGXFDWLRQ�WR
LQIRUP DWLRQ��DGYRFDF\ �DQG�OHDGHUVKLS��6KH�UHFHQWO\ �FR
œDXWKRUHG�D
FKDSWHU�RQ�LQIRUP HG�VRFLHW\ �DQG�UHSUHVHQWDWLYH�GHP RFUDF\ �LQ�7KH
,GHDV
Ÿ,QIRUP HG�6RFLHW\ ��( P HUDOG�3XEOLVKLQJ��

$QQH�/ LVH�+DUGLQJ��6KH� ( OOH�
6WUDWHJLF�7UDLQLQJ�/ HDG
+RXVH�RI�&RP P RQV�/ LEUDU\ �

0HHW�\RXU�. H\QRWH

�� ��



0HHW�\RXU�6SHDNHUV
%ULWWDQ\ �0 RVWHU�%HUJRQ] L��6KH� +HU�
$FDGHP LF�/ LEUDULDQ
8QLYHUVLW\ �&ROOHJH�%LUP LQJKDP

%ULWWDQ\ �LV�WKH�$FDGHP LF�/ LEUDULDQ�IRU�+HDOWK��6RFLDO�: RUN�DQG�WKH
&ROOHJH�RI�)RRG�DW�8QLYHUVLW\ �&ROOHJH�%LUP LQJKDP ��6KH�LV�FR�OHDG�IRU
WKH�8&%�/ LEUDU\ pV�5HDGLQJ�/ LVW�3URMHFW��ZKLFK�LQYHVWLJDWHV�VWDII�DQG
VWXGHQW�H[ SHULHQFHV�ZLWK�7DOLV�UHDGLQJ�OLVWV��%ULWWDQ\ �KDV�D
EDFNJURXQG�LQ�WHDFKLQJ�DQG�UHVHDUFK��DQG�VKH�VHUYHG�DV�WKH
HGLWRULDO�DVVLVWDQW�IRU�WKH�MRXUQDO�0 RGHUQLVW�&XOWXUHV�ZKLOH
FRP SOHWLQJ�KHU�3K' �RQ�P RGHUQLVW�P DJD] LQH�HGLWRUVKLS�DW�WKH
8QLYHUVLW\ �RI�%LUP LQJKDP ��6KH�FRQWLQXHV�WR�FXOWLYDWH�KHU�ORYH�RI
OLWHUDWXUH�E\ �SXWWLQJ�RQ�FKDUDFWHU�YRLFHV�ZKLOH�UHDGLQJ�WR�KHU�WZR
\ RXQJ�VRQV�

. HUU\ �%RQHKLOO�
&ROOHFWLRQV�/ LEUDULDQ�IRU�6HULDOV�
$VWRQ�8QLYHUVLW\

. HUU\ �%RQHKLOO�LV�D�/ LEUDU\ �$VVLVWDQW�ZLWKLQ�$VWRQ�8QLYHUVLW\ pV�8VHU
6HUYLFHV�WHDP ��6KH�OHDGV�WKH�LQVWLWXWLRQ�ZLGH�ERRN�FOXE�DQG�KDV
LQWURGXFHG�QHZ�LQLWLDWLYHV�VXFK�DV�6KDUH�<RXU�6KHOI��KHOSLQJ�WR
IRVWHU�D�FXOWXUH�RI�UHDGLQJ�DFURVV�WKH�8QLYHUVLW\��. HUU\ �KDV�DOVR
P DGH�D�VLJQLILFDQW�FRQWULEXWLRQ�WR�WKH�JURZWK�RI�$VWRQpV�VRFLDO
P HGLD�SUHVHQFH�DQG�LV�UHFRJQLVHG�IRU�GHOLYHULQJ�H[ FHOOHQW�FXVWRP HU
VHUYLFH�
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&ODLUH�%URZQH
8VHU�( [ SHULHQFH�0 DQDJHU
8QLYHUVLW\ �RI�%LUP LQJKDP

&ODLUH�LV�8VHU�( [ SHULHQFH�0 DQDJHU�IRU�/ LEUDULHV�DQG�/ HDUQLQJ
5HVRXUFHV�DW�WKH�8QLYHUVLW\ �RI�%LUP LQJKDP ��DQG�FXUUHQWO\ �KDV
UHVSRQVLELOLW\ �IRU�VHUYLFH�GHYHORSP HQW��8; �SURMHFWV�DQG�WKH�VWXGHQW
FROODERUDWLRQ�LQLWLDWLYH�/ LEUDU\ �6KDSHU�SURJUDP P H��6KH�KDV�RYHU�WHQ
\ HDUV�DV�D�8; �OLEUDULDQ�ZLWK�D�EDFNJURXQG�LQ�FXVWRP HU�VXSSRUW
UROHV��&ODLUH�LV�DOVR�FKDLU�RI�WKH�HYHQWV�SODQQLQJ�JURXS�IRU�&6* 8.
/ LEUDULHV��

$QG\ �&DOYHUW��+H� +LP �
5HVHDUFK�	 �$FDGHP LF�6XSSRUW�/ LEUDULDQ
8QLYHUVLW\ �RI�: DUZLFN

$QG\ �&DOYHUW�LV�FXUUHQWO\ �D�5HVHDUFK�	 �$FDGHP LF�6XSSRUW�/ LEUDULDQ
DW�WKH�8QLYHUVLW\ �RI�: DUZLFN��FR�OHDGLQJ�RQ�LQIRUP DWLRQ�OLWHUDF\ �LQ
WKH�WHDP �DQG�VXSSRUWLQJ�GHSDUWP HQWV�LQ�WKH�)DFXOW\ �RI�$UWV��$QG\ �LV
DOVR�D�FXUUHQW�)HOORZ�RI�WKH�: DUZLFN�,QWHUQDWLRQDO�+( �$FDGHP\�
6WDUWLQJ�KLV�FDUHHU�LQ�P XVHXP V�DQG�SXEOLF�OLEUDULHV��KH�KDV�EHHQ
ZRUNLQJ�LQ�DFDGHP LF�VXEMHFW�OLEUDULDQVKLS�IRU�� � �\ HDUV��SURYLGLQJ
LQIRUP DWLRQ�OLWHUDF\ �WUDLQLQJ�DQG�UHVHDUFK�VXSSRUW�WR�VWXGHQWV�DW�DOO
OHYHOV�DFURVV�D�UDQJH�RI�DUWV�DQG�KXP DQLWLHV�GLVFLSOLQHV�
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+DQ�1D�&KD��6KH� +HU�
$FDGHP LF�6NLOOV�$GYLVRU
8QLYHUVLW\ �RI�%LUP LQJKDP

+DQ�1D�&KD�LV�DQ�$FDGHP LF�6NLOOV�$GYLVRU�DW�WKH�8QLYHUVLW\ �RI
%LUP LQJKDP ��ZLWK�D�IRFXV�RQ�VWXGHQW�VXFFHVV��6KH�VXSSRUWV
XQGHUJUDGXDWH�DQG�SRVWJUDGXDWH�WDXJKW�VWXGHQWV�ZLWK�DFDGHP LF
VNLOOV�DQG�ZULWLQJ�LQ�� �� V��ZRUNVKRSV�DQG�HP EHGGHG�VNLOOV
VHVVLRQV��6KH�DOVR�KHOSV�WR�WUDLQ�VWXGHQWV�WR�UXQ�3$66�VHVVLRQV
DQG�KDV�UHFHQWO\ �TXDOLILHG�DV�D�FRDFK����

$GHOH�&KDP SNHQ
$FDGHP LF�6HUYLFH�/ LEUDULDQ
%LUP LQJKDP �1HZP DQ�8QLYHUVLW\

$GHOH�&KDP SNHQ�VWXGLHG�/ LEUDULDQVKLS�DW�/ RXJKERURXJK�8QLYHUVLW\
LQ�WKH�� � � � V��EHJLQQLQJ�D�ORQJ�DQG�YDULHG�FDUHHU��+HU�ILUVW�UROH�LQ
' RQFDVWHU�LQYROYHG�WKH�FRP SXWHUL] DWLRQ�RI�6RXWK�<RUNVKLUH
/ LEUDULHV��,Q�WKH�� � � � V��VKH�P RYHG�LQWR�ODZ�OLEUDULDQVKLS��P DQDJLQJ
WKH�%LUP LQJKDP �/ DZ�6RFLHW\ �/ LEUDU\ �DQG�ODWHU�ZRUNLQJ�DW�VHYHUDO
%LUP LQJKDP �ODZ�ILUP V��,Q�� � � � ��VKH�MRLQHG�$VWRQ�8QLYHUVLW\ �DV�DQ
,QIRUP DWLRQ�6SHFLDOLVW�VXSSRUWLQJ�ODZ�VWXGHQWV��)RU�WKH�SDVW�� �
\ HDUV��DV�DQ�$FDGHP LF�6HUYLFH�/ LEUDULDQ�DW�%LUP LQJKDP �1HZP DQ
8QLYHUVLW\��VKH�KDV�VXSSRUWHG�WHDFKHU�HGXFDWLRQ�VWXGHQWV��6KH
UHP DLQV�SDVVLRQDWH�DERXW�KHU�FDUHHU��UHFHQWO\ �H[ SORULQJ�WKH
GLYHUVLILFDWLRQ�RI�FKLOGUHQpV�OLWHUDWXUH�DV�D�SDUWLFXODUO\ �UHZDUGLQJ
DUHD�

����





6DUDK�&RXOEHFN��6KH� +HU�
/ HDUQLQJ�' HYHORSP HQW�/ LEUDULDQ
8QLYHUVLW\ �RI�1RWWLQJKDP

$�/ HDUQLQJ�' HYHORSP HQW�/ LEUDULDQ�DW�7KH�8QLYHUVLW\ �RI�1RWWLQJKDP �
6DUDK�KDV�VSHQW�KHU�FDUHHU�WHDFKLQJ�LQIRUP DWLRQ�VNLOOV��)ROORZLQJ
FRP SOHWLRQ�RI�WKH�0 $�/ LEUDULDQVKLS�DW�7KH�8QLYHUVLW\ �RI�6KHIILHOG�LQ
� � � � ��VKH�EHFDP H�D�VFKRRO�OLEUDULDQ�ZLWK�D�IRFXV�RQ�GHYHORSLQJ
DQG�GHOLYHULQJ�DQ�LQIRUP DWLRQ�OLWHUDF\ �FXUULFXOXP �WR�VWXGHQWV�DJHG
VL[ �WR�HLJKWHHQ�\ HDUV��6KH�WKHQ�P RYHG�WR�D�) XUWKHU�( GXFDWLRQ
FROOHJH��FRDFKLQJ�VWXGHQWV�RQ�WKH�VNLOOV�WKH\ �ZRXOG�QHHG�IRU�WKHLU
IXWXUHV��EHIRUH�P RYLQJ�XS�WR�+LJKHU�( GXFDWLRQ�DQG�VWDUWLQJ�KHU
FXUUHQW�UROH�LQ�� � � � ���

1LFROD�' HQQLV��6KH� +HU�
,QIRUP DWLRQ�6SHFLDOLVW
$VWRQ�8QLYHUVLW\

1LFROD�KDV�ZRUNHG�LQ�DFDGHP LF�OLEUDULHV�IRU�RYHU�� � �\ HDUV���6KH
SULP DULO\ �VXSSRUWV�EXVLQHVV�VXEMHFWV�DV�DQ�,QIRUP DWLRQ�6SHFLDOLVW
DW�$VWRQ�8QLYHUVLW\���5HFHQWO\��1LFROD�KDV�EHHQ�LQYROYHG�LQ�SURMHFWV
UHYLHZLQJ�VWXGHQW�VWXG\ �KDELWV�DQG�UHVHDUFKLQJ�HQJDJHP HQW�DQG
XVDJH�RI�H7H[ WERRNV����
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/ X[ �* DJRV��7KH\ � 7KHP �
&XVWRP HU�6HUYLFH�$GYLVRU
8QLYHUVLW\ �RI�1RWWLQJKDP

/ X[ �* DJRV�LV�D�SURMHFW�FRRUGLQDWRU�DQG�WHDP �OHDGHU�ZLWK�P RUH�WKDQ
� � �\ HDUV�RI�H[ SHULHQFH�GHOLYHULQJ�FXOWXUDO��HGXFDWLRQDO�DQG
RSHUDWLRQDO�SURMHFWV�DFURVV�LQGXVWULDO�VHWWLQJV��FUHDWLYH�DQG�FXOWXUDO
LQGXVWU\��DQG�FRP P XQLW\ �VHWWLQJV���
$�P XOWLGLVFLSOLQDU\ �DUWLVW��/ X[ �H[ SORUHV�VWRU\ WHOOLQJ��IURP �FRP LF
ERRNV�WR�SKRWRJUDSK\ �LQFOXGLQJ�VRXQG�GHVLJQ�DQG�VWRS�P RWLRQ
DQLP DWLRQ��
$V�D�UHVHDUFKHU�WKH\ �IRFXV�RQ�WKH�SRZHU�RI�VWRULHV�WR�IURP
ZRUOGYLHZV��FRQQHFWLQJ�LGHDV�IURP �GLIIHUHQW�ILHOGV�DQG�XVLQJ�WKHP
WR�FKDOOHQJH�DVVXP SWLRQV�DQG�VKRZLQJ�KRZ�ZH�QHHG�WR�LP DJLQH�D
SROLWLFV�RI�HQGLQJ�WKLQJV�WR�IDFH�FKDOOHQJHV��VXFK�DV�FOLP DWH
FKDQJH��RWKHUZLVH�GLIILFXOW�WR�DSSUHKHQG��

%HWK�* RP P ��6KH� +HU�
$FDGHP LF�/ LDLVRQ�/ LEUDULDQ
8QLYHUVLW\ �RI�: RUFHVWHU

%HWK�* RP P �KDV�ZRUNHG�DV�DQ�DFDGHP LF�OLDLVRQ�OLEUDULDQ�DW�WKH
8QLYHUVLW\ �RI�: RUFHVWHU�IRU�WKH�ODVW�ILYH�\ HDUV��KDYLQJ�SUHYLRXVO\
ZRUNHG�LQ�1+6�DQG�SXEOLF�OLEUDULHV��6KH�QRZ�VXSSRUWV�ERWK
VWXGHQWV�DQG�VWDII�DFURVV�VFKRROV�ZLWKLQ�KHDOWK��VFLHQFH�DQG�WKH
HQYLURQP HQW��7KLV�LQFOXGHV�GHOLYHULQJ�WHDFKLQJ�VHVVLRQV�DQG
ZRUNLQJ�FROODERUDWLYHO\ �ZLWK�DFDGHP LF�VWDII�WR�VXSSRUW�WKH�VWXGHQW
H[ SHULHQFH���
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$QJXV�+DUNHU�KDV�EHHQ�D�6HQLRU�' LJLWLVDWLRQ�$VVLVWDQW�IRU�WKH
8QLYHUVLW\ �RI�: DUZLFN�/ LEUDU\ �DQG�$UFKLYHV�VLQFH�2FWREHU�� � � � ��+LV
UROH�LQYROYHV�GLJLWLVLQJ�YDULRXV�DUFKLYDO�GRFXP HQWV�LQ�WKH�0 RGHUQ
5HFRUGV�&HQWUH�WKDW�KDV�EHHQ�VHOHFWHG�IRU�D�SOHWKRUD�RI�SXUSRVHV�
IURP �RXWUHDFK�DQG�HQJDJHP HQW�WR�SURGXFLQJ�SUHVHUYDWLRQ�FRSLHV�
+H�KDV�DOVR�FR�OHG�RQ�D�6SHFLDO�&ROOHFWLRQV�6FRSLQJ�3URMHFW
GHYHORSHG�IURP �KLV�WLP H�DV�D�0 DVWHU
V�VWXGHQW�DW�: DUZLFN��EXLOGLQJ
DQG�FRQVROLGDWLQJ�WKH�P HWDGDWD�RI�H[ LVWLQJ�6SHFLDO�&ROOHFWLRQV
UHFRUGV��

$QJXV�+DUNHU
6HQLRU�' LJLWLVDWLRQ�$VVLVWDQW
8QLYHUVLW\ �RI�: DUZLFN

+HOHQ�+DZNVZRUWK��6KH� +HU�
: ULWLQJ�$GYLVRU
8QLYHUVLW\ �RI�%LUP LQJKDP

+HOHQ�+DZNVZRUWK�LV�WKH�: ULWLQJ�6NLOOV�$GYLVRU�IRU�WKH�$FDGHP LF
6NLOOV�7HDP �DW�WKH�8QLYHUVLW\ �RI�%LUP LQJKDP ��VXSSRUWLQJ�VWXGHQWV
YLD�DSSRLQWP HQWV��ZRUNVKRSV�DQG�HP EHGGHG�OHFWXUHV��3ULRU�WR�WKLV
VKH�ZRUNHG�LQ�DFDGHP LF�VNLOOV�GHYHORSP HQW�DW�WKH�8QLYHUVLW\ �RI
: ROYHUKDP SWRQ��+HU�DFDGHP LF�EDFNJURXQG�LV�LQ�( QJOLVK�/ LWHUDWXUH
DQG�VKH�FRP SOHWHG�KHU�3K' �DW�WKH�8QLYHUVLW\ �RI�%LUP LQJKDP ��' XULQJ
KHU�GRFWRUDO�VWXGLHV�VKH�ZRUNHG�ZLWK�( QJOLVK�/ LWHUDWXUH
XQGHUJUDGXDWHV�WR�KHOS�WKHP �GHYHORS�WKHLU�DFDGHP LF�ZULWLQJ��ZKLFK
VKH�JUHDWO\ �SUHIHUUHG�WR�WHDFKLQJ�WKHP �( QJOLVK�/ LWHUDWXUH��6KH
FXUUHQWO\ �KDV�SDUWLFXODU�UHVSRQVLELOLWLHV�IRU��DQG�LQWHUHVW�LQ�
VXSSRUWLQJ�SRVWJUDGXDWH�WDXJKW�VWXGHQWV��
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�7�R���I�L�Q�G���R�X�W���P�R�U�H���D�E�R�X�W���D�Q�\���S�R�V�L�W�L�R�Q�V
�D�Y�D�L�O�D�E�O�H�����S�O�H�D�V�H���F�R�Q�W�D�F�W
�F�K�D�L�U���P�L�G�O�D�Q�G�V�#�F�L�O�L�S���R�U�J���X�N

�9�R�O�X�Q�W�H�H�U�L�Q�J���Z�L�W�K���&�,�/�,�3���0�L�G�O�D�Q�G�V���L�V���D
�J�U�H�D�W���Z�D�\���W�R��

�&�,�/�,�3���0�L�G�O�D�Q�G�V���L�V���&�,�/�,�3���V���U�H�J�L�R�Q�D�O
�P�H�P�E�H�U���Q�H�W�Z�R�U�N���I�R�U���W�K�H���: �H�V�W���D�Q�G
�(�D�V�W���0�L�G�O�D�Q�G�V�����U�X�Q���E�\���Y�R�O�X�Q�W�H�H�U�V�����,�W���L�V
�\�R�X�U���O�R�F�D�O���J�D�W�H�Z�D�\���W�R���S�U�R�I�H�V�V�L�R�Q�D�O
�G�H�Y�H�O�R�S�P�H�Q�W�����F�R�P�P�X�Q�L�W�\�����D�Q�G
�V�X�S�S�R�U�W�����Z�K�H�W�K�H�U���\�R�X�
�U�H���M�X�V�W���V�W�D�U�W�L�Q�J
�R�X�W���R�U���Z�H�O�O���L�Q�W�R���\�R�X�U���F�D�U�H�H�U��

�; �, �%�8���; �)���3�*�*�)�6
��

�; �%�2�8���8�3���: �3�0�9�2�8�)�)�6
�; �-�8�, ���9�7�#

�,�Q���S�H�U�V�R�Q���	 ���R�Q�O�L�Q�H���H�Y�H�Q�W�V���I�R�U
�S�U�R�I�H�V�V�L�R�Q�D�O���G�H�Y�H�O�R�S�P�H�Q�W���D�Q�G
�Q�H�W�Z�R�U�N�L�Q�J
�2�S�S�R�U�W�X�Q�L�W�L�H�V���W�R���P�H�H�W���O�R�F�D�O
�S�U�R�I�H�V�V�L�R�Q�D�O�V���I�U�R�P���D�F�U�R�V�V���V�H�F�W�R�U�V��
�$�F�F�H�V�V���W�R���E�X�U�V�D�U�L�H�V���D�Q�G���D�Z�D�U�G�V
�$���F�K�D�Q�Q�H�O���W�R���V�K�D�U�H���\�R�X�U���Y�L�H�Z�V
�Z�L�W�K���&�,�/�,�3
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�*�D�L�Q���V�N�L�O�O�V���L�Q���I�L�Q�D�Q�F�H�����H�Y�H�Q�W�V��
�D�G�Y�R�F�D�F�\�����D�Q�G���V�R�F�L�D�O���P�H�G�L�D�����Z�K�L�F�K
�\�R�X���P�D�\���Q�R�W���J�H�W���W�R���H�[�S�O�R�U�H���L�Q���\�R�X�U
�G�D�\���M�R�E
�%�X�L�O�G���\�R�X�U���O�H�D�G�H�U�V�K�L�S���D�Q�G���L�Q�I�O�X�H�Q�F�L�Q�J
�D�E�L�O�L�W�L�H�V���D�V���S�D�U�W���R�I���D���F�R�P�P�L�W�W�H�H
�&�U�H�D�W�H���V�W�U�R�Q�J���F�U�R�V�V���V�H�F�W�R�U
�F�R�Q�Q�H�F�W�L�R�Q�V



( P P D�+LEEHUW�LV�WKH�6WXGHQW�( [ SHULHQFH�DQG�$FFHVVLELOLW\ �/ LEUDULDQ
DW�/ RXJKERURXJK�8QLYHUVLW\ �/ LEUDU\��ZKHUH�VKH�OHDGV�LQLWLDWLYHV�WKDW
SURP RWH�HTXLWDEOH�DFFHVV�WR�OLEUDU\ �VHUYLFHV�DQG�IRVWHU�VWXGHQW
HQJDJHP HQW��+HU�ZRUN�LQWHJUDWHV�SULQFLSOHV�RI�XQLYHUVDO�GHVLJQ�
DFFHVVLELOLW\ �DGYRFDF\��DQG�XVHU�H[ SHULHQFH�WR�VXSSRUW�WKH
DFDGHP LF�VXFFHVV�RI�DOO�OLEUDU\ �XVHUV��

( P P D�+LEEHUW��6KH� +HU�
6WXGHQW�( [ SHULHQFH�DQG�$FFHVVLELOLW\ �/LEUDULDQ�
/ RXJKERURXJK�8QLYHUVLW\

&ULVWLDQD�,OLH
&ROOHFWLRQV�0 DQDJHP HQW�2IILFHU
8QLYHUVLW\ �RI�: DUZLFN

&ULVWLDQD�,OLH�LV�&ROOHFWLRQV�0 DQDJHP HQW�2IILFHU�DW�8QLYHUVLW\ �RI
: DUZLFN�/ LEUDU\��UHVSRQVLEOH�IRU�WKH�UHYLHZ��HYDOXDWLRQ�DQG
RSHUDWLRQDO�P DQDJHP HQW�RI�SULQW�FROOHFWLRQV�DQG�HOHFWURQLF
UHVRXUFHV��6KH�GHVLJQV�DQG�LP SOHP HQWV�DSSURDFKHV�WR
XQGHUVWDQGLQJ�DFDGHP LF�QHHGV�DQG�VXSSRUWLQJ�UHVHDUFK�DQG
HGXFDWLRQ�DFURVV�DOO�IDFXOWLHV�DQG�GLVFLSOLQHV��8VLQJ�GDWD�DQDO\ WLFV�
VKH�LQIRUP V�VWUDWHJLF�SODQQLQJ�DQG�HYLGHQFH�EDVHG�GHFLVLRQ�
P DNLQJ��&ULVWLDQD�DOVR�OHDGV�WKH�&ROOHFWLRQV�0 DQDJHP HQW�WHDP �
HQVXULQJ�WKH�GHOLYHU\ �RI�DQ�HIILFLHQW�DQG�HIIHFWLYH�VHUYLFH�DQG
SURYLGLQJ�DFFXUDWH��WLP HO\ �DQG�UHVSRQVLYH�DFFHVV�WR�UHVRXUFHV�
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o' U�* D] p�KDV�EHHQ�LQYROYHG�LQ�OLEUDULHV�DQG�DFDGHP LF�SXEOLVKLQJ
ZLWKLQ�DQ�RSHQ�DFFHVV�FRQWH[ W�IRU�WKH�SDVW�IHZ�GHFDGHV��: KLOH�KHpV
DOVR�ZRUNHG�DFURVV�WKH�UHJLRQ�LQ�YDULHG�UROHV�LQFOXGLQJ�/ LEUDU\
0 DQDJHU�DQG�DV�WKH�0 HUFLDQ�&ROODERUDWLRQpV�( [ HFXWLYH�2IILFHU��IRU
WKH�SDVW�GHFDGH�KHpV�P RVWO\ �EHHQ�EDVHG�DW�: DUZLFN��)ROORZLQJ
\ HDUV�DV�0 DQDJLQJ�( GLWRU�LQ�&KLHI�RI�WKH�( [ FKDQJHV�UHVHDUFK�MRXUQDO
KH�UHWXUQHG�WR�WKH�OLEUDU\ �VSDFH�ODVW�\ HDU�WR�KHDG�XS�D�VWUDWHJLF
UHYLHZ�SURMHFW�IRFXVHG�RQ�WKH�LQVWLWXWLRQpV�XQLYHUVLW\ �SUHVV��+LV
GRFWRUDWH�LV�VLWXDWHG�ZLWKLQ�WKH�FXOWXUH��P HGLD�DQG�FRP P XQLFDWLRQV
VSDFH��H[ DP LQLQJ�SRZHU�G\ QDP LFV�DQG�WHQVLRQV�ZLWKLQ�WKH�VFKRODUO\
SXEOLVKLQJ�ODQGVFDSH��

' U�* D] �-�-RKQVRQ�
3UHVV�0 DQDJHU��8QLYHUVLW\ �RI�: DUZLFN�3UHVV
8QLYHUVLW\ �RI�: DUZLFN

6HOLQD�/ RFN��6KH� +HU�
5HVHDUFK�6HUYLFHV�&RQVXOWDQW��5HVHDUFKHU�' HYHORSP HQW�
8QLYHUVLW\ �RI�/ HLFHVWHU

6HOLQD�/ RFN�KDV�ZRUNHG�DW�WKH�' DYLG�: LOVRQ�/ LEUDU\��8QLYHUVLW\ �RI
/ HLFHVWHU�IRU�WZHQW\ �VL[ �\ HDUV��6KH�VWDUWHG�DV�WKH�6FLHQFH�/ LEUDULDQ
EHIRUH�P RYLQJ�LQ�WR�WKH�/ LEUDU\ �5HVHDUFK�6HUYLFHV�7HDP ��6KH
RYHUVHHV�WKH�/ LEUDU\ �5HVHDUFKHU�' HYHORSP HQW�RIIHULQJ�DQG�KDV
EHFRP H�D�VSHFLDOLVW�LQ�V\ VWHP DWLF�UHYLHZ�VXSSRUW�RYHU�WKH�ODVW
WKLUWHHQ�\ HDUV��6KH�LV�D�FR�DXWKRU�LQ�D�QXP EHU�RI�V\ VWHP DWLF�DQG
VFRSLQJ�UHYLHZ�SXEOLFDWLRQV��DQG�LV�FXUUHQWO\ �WKH�&KDLU�RI�WKH
8QLYHUVLW\ �' LVDEOHG�6WDII�)RUXP �
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-RDQQH�0 DUVK�LV�+HDG�RI�2SHQ�5HVHDUFK�DQG�6FKRODUO\ �3XEOLFDWLRQV
WHDP �DW�&RYHQWU\ �8QLYHUVLW\��6KH�MRLQHG�WKH�XQLYHUVLW\ �RQ�D�SURMHFW
WR�GHYHORS�DQ�RSHQ�DFFHVV�UHVHDUFK�UHSRVLWRU\ �DQG�QRZ�OHDGV�D
VP DOO�WHDP �WR�VXSSRUW�UHVHDUFKHUV�DQG�3* 5V�ZLWK�2SHQ�$FFHVV�
5' 0 ��0 HWULFV�DQG�SXEOLVKLQJ�YLD�WKH�&8�2SHQ�3UHVV��3ULRU�WR
ZRUNLQJ�DW�&RYHQWU\��VKH�ZRUNHG�IRU�WKH�+LJKHU�( GXFDWLRQ�$FDGHP\�

-RDQQH�0 DUVK��6KH� +HU�
+HDG�RI�2SHQ�5HVHDUFK�DQG�6FKRODUO\ �3XEOLFDWLRQV
&RYHQWU\ �8QLYHUVLW\

0 LFKHOOH�0 D\ HU��6KH� +HU�
2SHQ�5HVHDUFK�DQG�6FKRODUO\ �3XEOLFDWLRQV�2IILFHU
&RYHQWU\ �8QLYHUVLW\

0 LFKHOOH�LV�2SHQ�5HVHDUFK�DQG�6FKRODUO\ �3XEOLFDWLRQV�2IILFHU�DW
&RYHQWU\ �8QLYHUVLW\��)ROORZLQJ�XQGHUJUDGXDWH�DQG�SRVWJUDGXDWH
VWXGLHV�DW�WKH�XQLYHUVLW\��VKH�MRLQHG�WKH�WHDP �WKLUWHHQ�\ HDUV�DJR�
DQG�SURYLGHV�VXSSRUW�IRU�5' 0 ��2SHQ�$FFHVV��2SHQ�-RXUQDO�6\ VWHP V
DQG�2SHQ�0 RQRJUDSK�3UHVV��DQG�RFFDVLRQDOO\ �UHYLHZV�&8
3URIHVVLRQDO�6HUYLFHV�HWKLFV�DSSOLFDWLRQV�
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0 DOFROP �0 HDGHQ�3UDWW�LV�RQH�RI�WKH�WZR�+HDGV�RI�/ LEUDU\ �6HUYLFH�DW
WKH�8QLYHUVLW\ �RI�%XFNLQJKDP ��+H�LV�WKH�/ DZ�DQG�%XVLQHVV
/ LEUDULDQ��+H�KDV�KDG�SUHYLRXV�VXEMHFW�OLEUDULDQ�UROHV�ZLWKLQ�WKH
VHFWRU��

0 DOFROP �0 HDGHQ�3UDWW
+HDG�RI�/ LEUDU\ �6HUYLFH
8QLYHUVLW\ �RI�%XFNLQJKDP

' HERUDK�0 XQUR
' HSXW\ �' LUHFWRU�RI�/ LEUDU\ �DQG�/ HDUQLQJ�6HUYLFHV�
$VWRQ�8QLYHUVLW\

' HERUDK�0 XQUR�LV�' HSXW\ �' LUHFWRU�RI�/ LEUDU\ �DQG�/ HDUQLQJ�6HUYLFHV
DW�$VWRQ�8QLYHUVLW\��ZLWK�UHVSRQVLELOLW\ �IRU�IURQWOLQH�VHUYLFHV��FRQWHQW
SURYLVLRQ��DQG�GLJLWDO�WUDQVIRUP DWLRQ�LQLWLDWLYHV��6KH�DOVR�FR�FKDLUV
WKH�0 HUFLDQ�( ' ,$�&RUH�* URXS�

5DFKHO�3ROODUG
+HDG�RI�/ LEUDU\ �6HUYLFH�
8QLYHUVLW\ �RI�%XFNLQJKDP

5DFKHO�3ROODUG�LV�RQH�RI�WKH�WZR�+HDGV�RI�/ LEUDU\ �6HUYLFH�DW�WKH
8QLYHUVLW\ �RI�%XFNLQJKDP ��6KH�LV�WKH�DOVR�VXSSRUWV�WHDFKLQJ�DQG
WUDLQLQJ�ZLWK�WKH�)DFXOW\ �RI�0 HGLFLQH�6KH�SUHYLRXVO\ �ZRUNHG�ZLWK
( OVHYLHU�FRS\ HGLWLQJ�DQG�SUHSDULQJ�DFDGHP LF�DUWLFOHV�IRU�SXEOLFDWLRQ�
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�
5KLDQQRQ�7D\ ORU�LV�D�5HVHDUFK�DQG�$FDGHP LF�6XSSRUW�/ LEUDULDQ�DW
WKH�8QLYHUVLW\ �RI�: DUZLFN�/ LEUDU\��6KH�LV�D�&KDUWHUHG�/ LEUDULDQ�ZLWK
RYHU�� � �\ HDUV
�H[ SHULHQFH�LQ�KLJKHU�HGXFDWLRQ�OLEUDULHV��+HU�UROH
IRFXVHV�RQ�LQIRUP DWLRQ�OLWHUDF\ �WHDFKLQJ�DQG�HQJDJHP HQW�DFURVV
6RFLRORJ\��: DUZLFN�%XVLQHVV�6FKRRO�DQG�: DUZLFN�* OREDO�$FDGHP\�
6KH�LV�D�P HP EHU�RI�WKH�WHDP �FR�RUGLQDWLQJ�WKH�8QLYHUVLW\ pV
VXFFHVVIXO�$FDGHP LF�,QWHJULW\ �&HOHEUDWLRQ�0 RQWK��
�
5KLDQQRQ�LV�DOVR�SDUW�RI�WKH�/ LEUDU\ pV�,QIRUP DWLRQ�/ LWHUDF\ �ZRUNLQJ
JURXS��ZKLFK�UHFHQWO\ �GHYHORSHG�D�QHZ�,QIRUP DWLRQ�/ LWHUDF\
IUDP HZRUN�DQG�HYDOXDWHG�LW�ZLWK�VWXGHQWV�WKURXJK�XVHU�H[ SHULHQFH
�8; ��ZRUN��7RJHWKHU�ZLWK�$QG\ �&DOYHUW��VKH�ZLOO�VKDUH�LQVLJKWV�LQWR
VWXGHQWVp�SHUFHSWLRQV�RI�LQIRUP DWLRQ�OLWHUDF\ �IURP �WKLV�8; �ZRUN���

5KLDQQRQ�7D\ ORU
5HVHDUFK�	 �$FDGHP LF�6XSSRUW�/ LEUDULDQ�
8QLYHUVLW\ �RI�: DUZLFN

0 HULQQH�: KLWWRQ��6KH� +HU�
5HVHDUFK�6HUYLFHV�&RQVXOWDQW��5HVHDUFK�0 HWULFV�
8QLYHUVLW\ �RI�/ HLFHVWHU

0 HULQQH�: KLWWRQ�KDV�ZRUNHG�LQ�OLEUDULHV�IRU�� � �\ HDUV��VXSSRUWLQJ
P HGLFLQH�DQG�KHDOWK��6KH�LV�FXUUHQWO\ �D�5HVHDUFK�6HUYLFHV
&RQVXOWDQW�DW�WKH�8QLYHUVLW\ �RI�/ HLFHVWHUpV�' DYLG�: LOVRQ�/ LEUDU\�
VSHFLDOLVLQJ�LQ�UHVHDUFK�P HWULFV��DQG�KDV�UHFHQWO\ �EHJXQ�VXSSRUWLQJ
WKH�V\ VWHP DWLF�UHYLHZ�VHUYLFH��
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$V�WKH�/ LEUDU\ �' LJLWDO�6HUYLFHV�2IILFHU�DW�%LUP LQJKDP �1HZP DQ
8QLYHUVLW\��&KDQWHOOH�VSHFLDOLVHV�LQ�GHYHORSLQJ�DQG�VXSSRUWLQJ�NH\
OLEUDU\ �V\ VWHP V��6KH�HQMR\ V�VROYLQJ�WHFKQLFDO�SUREOHP V�
VWUHDP OLQLQJ�ZRUNIORZV��DQG�LP SURYLQJ�V\ VWHP V�WR�HQKDQFH�WKH�XVHU
H[ SHULHQFH��6KH�LV�SDVVLRQDWH�DERXW�P DNLQJ�LQIRUP DWLRQ�VLP SOHU
DQG�HDVLHU�WR�XVH��

&KDQWHOOH�: LOFR[ ��6KH� +HU�
/ LEUDU\ �' LJLWDO�6HUYLFHV�2IILFHU�
%LUP LQJKDP �1HZP DQ�8QLYHUVLW\

* HRUJLQD�<RXQJ��6KH� +HU�
6HQLRU�/ LEUDU\ �$GYLVHU�
8QLYHUVLW\ �RI�1RWWLQJKDP

6LQFH�� � � � �* HRUJLQD�KDV�EHHQ�D�6HQLRU�/ LEUDU\ �$GYLVHU�LQ�WKH
0 HWDGDWD�WHDP �DW�WKH�8QLYHUVLW\ �RI�1RWWLQJKDP ��3ULRU�WR�WKLV�VKH
ZRUNHG�LQ�&XVWRP HU�6HUYLFHV�DFURVV�GLIIHUHQW�OLEUDU\ �VLWHV�ZKLOH
FRP SOHWLQJ�KHU�0 $�LQ�/ LEUDULHV�DQG�,QIRUP DWLRQ�6HUYLFHV
0 DQDJHP HQW�DW�WKH�8QLYHUVLW\ �RI�6KHIILHOG��6KH�ZDV�SDUW�RI�DQ�( ' ,
ZRUNVWUHDP �IRFXVLQJ�RQ�VWDII�H[ SHULHQFH�IRU�WKRVH�ZLWK
QHXURGLYHUVH�FRQGLWLRQV��DQG�KDV�EHHQ�D�P HP EHU�RI�WKH�7UDLQLQJ�	
' HYHORSP HQW�* URXS�VLQFH�� � � �
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0HUFLDQ�&ROODERUDWLRQ�$FWLYLWLHV�	
* URXSV
7KH�&ROODERUDWLRQ�RSHUDWHV�VHYHUDO�VSHFLDO�LQWHUHVW�JURXSV�DQG�FRP P XQLWLHV
RI�SUDFWLFH��ZKLFK�ODUJHO\ �KDYH�EHHQ�LQVWLJDWHG�E\ �GHP DQG�IURP �ZLWKLQ�WKH
P HP EHUVKLS�DQG�JXLGHG�E\ �WKH�0 HUFLDQ�%RDUGpV�LQVLJKW�

( DFK�RI�WKH�JURXSV�EHQHILW�IURP �UHSUHVHQWDWLRQ�GUDZQ�IURP �DFURVV�WKH
P HP EHU�RUJDQLVDWLRQV��DORQJ�ZLWK�VXSSRUW�IURP �D�6WHHULQJ�* URXS�VSRQVRU�
( DFK�JURXS�FRQVLGHUV�WKH�FKDOOHQJHV�ZLWKLQ�WKH�LQGLYLGXDO�WKHP DWLF�DUHDV�WKH\
DGGUHVV�LQ�GLIIHULQJ�ZD\ V�

0 RUH�LQIRUP DWLRQ�RQ�DOO�WKH�0 HUFLDQ�JURXSV�LV�DYDLODEOH�KHUH�
KWWSV�� � P HUFLDQFROODERUDWLRQ�RUJ�XN� DFWLYLWLHV� DFWLYLWLHV�JURXSV�

7KH�0 HUFLDQ�&RQIHUHQFH�* URXS��&* ��LV�UHVSRQVLEOH�IRU�GHILQLQJ��SODQQLQJ�DQG
GHOLYHULQJ�DOO�DVSHFWV�RI�WKH�&ROODERUDWLRQpV�DQQXDO�FRQIHUHQFH��

7KH�JURXSpV�DFWLYLWLHV��GLUHFWLRQ�DQG�FRQWULEXWLRQV�DUH�RYHUVHHQ�E\ �WKH�JURXSpV
&KDLU��DV�JXLGHG�E\ �LQSXW�IURP �WKH�0 HUFLDQ�&ROODERUDWLRQ�6WHHULQJ�* URXS��DQG
VXSSRUWHG�E\ �WKH�( [ HFXWLYH�2IILFHU��7KH�&RP P LWWHH�UHSRUWV�DQG�LV�UHVSRQVLEOH
WR�WKH�0 HUFLDQ�' LUHFWRUV��YLD�WKH�0 HUFLDQ�&ROODERUDWLRQpV�6WHHULQJ�* URXS�DQG
* URXS�6SRQVRU��6XH�$FNHUP DQQ���7KH�JURXS�LV�FXUUHQWO\ �FKDLUHG�E\ �6WHYH�%XOO
�8QLYHUVLW\ �RI�%LUP LQJKDP ��

* URXS�P HP EHUVKLS�LV�RSHQ�WR�OLEUDU\ �VWDII�IURP �0 HUFLDQ�&ROODERUDWLRQ
P HP EHU�LQVWLWXWLRQV��ZLWK�DJUHHP HQW�RI�WKHLU�UHVSHFWLYH�' LUHFWRUV�

&RQIHUHQFH�* URXS��&* �
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7KH�' HSXWLHV�	 �6HQLRU�6WDII�* URXS��' 	 66* �

7KH�' HSXWLHV�	 �6HQLRU�6WDII�* URXS��' 	 66* ��LV�D�IRUXP �IRU�VWDII�ZKR�KDYH
VHQLRU�RSHUDWLRQDO�DQG�VWUDWHJLF�UHVSRQVLELOLWLHV�ZLWKLQ�0 HUFLDQ�P HP EHU
OLEUDULHV��0 HP EHUVKLS�LV�RSHQ�WR�' HSXWLHV�RU�P HP EHUV�RI�WKH�VHQLRU
P DQDJHP HQW�WHDP �L�H��DW�WKH�OHYHO�LP P HGLDWHO\ �EHORZ�WKH�GLUHFWRU� KHDG�RI
OLEUDU\ �VHUYLFHV��,Q�D�FRQYHUJHG�VHUYLFH��WKLV�P D\ �EH�WKLUG�WLHU�

5HSUHVHQWDWLRQ�LV�YROXQWDU\ �DQG�P RUH�WKDQ�RQH�SHUVRQ�IURP �HDFK�LQVWLWXWLRQ
FDQ�SDUWLFLSDWH�VKRXOG�WKH\ �ZLVK��3HRSOH�ZKR�DUH�DOVR�P HP EHUV�RI�6&218/
GHSXWLHV�JURXSV�DUH�ZHOFRP H�

7KH�0 HUFLDQ�6WDII�' HYHORSP HQW�* URXS��0 6' * ��LV�D�FRUH�JURXS�RI�WKH
&ROODERUDWLRQ��ZKRVH�FRP P LWWHH�FRP SULVHV�UHSUHVHQWDWLYHV�GUDZQ�IURP �HDFK
RI�WKH�P HP EHU�OLEUDULHV��7KH�0 6' * pV�UHP LW�LV�WR�RUJDQLVH�DQ�DQQXDO
SURJUDP P H�RI�GHYHORSP HQW�DQG�WUDLQLQJ�HYHQWV��DORQJVLGH�YLVLWV�DQG�RWKHU
DFWLYLWLHV��IRU�OLEUDU\ �VWDII�ZLWKLQ�P HP EHU�LQVWLWXWLRQV�WKDW�DLP �WR�SURYLGH�

2SSRUWXQLWLHV�IRU�VWDII�DW�DOO�OHYHOV�WR�VKDUH�NQRZOHGJH��H[ FKDQJH�LGHDV�
H[ SHULHQFHV�DQG�JRRG�SUDFWLFH�
$�SURJUDP P H�RI�VWDII�GHYHORSP HQW�HYHQWV�WKURXJKRXW�HDFK�\ HDU��LQFOXGLQJ
OHDUQLQJ�H[ FKDQJHV��ZRUNVKRSV�DQG�OLEUDU\ �WRXUV� YLVLWV�
6WUDWHJLF�DQG�RSHUDWLRQDO�DSSURDFKHV�WR�WKH�GHOLYHU\ �RI�VWDII
GHYHORSP HQW�
$GYLFH�DQG�FRQVXOWDWLRQ�WR�WKH�0 HUFLDQ�&ROODERUDWLRQ�' LUHFWRUV�%RDUG�RQ
VWDII�GHYHORSP HQW�LVVXHV�

&RQWDFW�\ RXU�ORFDO�0 6' * �UHSUHVHQWDWLYH�IRU�P RUH�LQIRUP DWLRQ�RQ�IRUWKFRP LQJ
HYHQWV�RU�WR�KRVW�D�VWDII�GHYHORSP HQW�HYHQW�

6WDII�' HYHORSPHQW�* URXS��06' * �
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0DUNHWLQJ�	 �&RPPXQLFDWLRQV�* URXS

7KH�0 DUNHWLQJ�	 �&RP P XQLFDWLRQV�* URXS�LV�RQH�RI�WKH�&ROODERUDWLRQpV�VSHFLDO
LQWHUHVW�VXEJURXSV��* URXS�P HP EHUV�KDYH�D�SDUWLFXODU�LQWHUHVWV�LQ�WKH
P DUNHWLQJ��SURP RWLRQ�DQG�UHSXWDWLRQDO�HQKDQFHP HQW�RI�DFDGHP LF�OLEUDULHV�WR
VWDII��VWXGHQWV�DQG�WKH�ZLGHU�FRP P XQLW\��0 HP EHUVKLS�LV�ODUJHO\ �VHOI�VHOHFWHG
E\ �LQGLYLGXDOV�UDWKHU�WKDQ�RSHUDWLQJ�D�UHSUHVHQWDWLRQDO�P RGHO��H�J��OLNH�WKH
0 6' * ��

* URXS�P HP EHUVKLS�LV�RSHQ�WR�DOO�VWDII�ZRUNLQJ�LQ�P HP EHU�OLEUDULHV�ZLWK�DQ
LQWHUHVW�LQ�P DUNHWLQJ��SURP RWLRQ��DGYRFDF\ �RU�FRP P XQLFDWLRQV�LQ�DQ\
FDSDFLW\�

0HUFLDQ�&RS\ULJKW�* URXS

7KH�0 HUFLDQ�&RS\ ULJKW�* URXS��0 &* ��LV�D�QHWZRUN�RI�OLEUDU\ �VWDII�ZLWK�D
UHVSRQVLELOLW\ �IRU�FRS\ ULJKW�JXLGDQFH�DQG�DGYRFDF\ �DW�WKHLU�LQVWLWXWLRQV�

&RS\ ULJKW�DQG�UHODWHG�LVVXHV��DUH�FRP SOH[ �HYHQ�IRU�WKH�VSHFLDOLVWV�LQ�WKH
ILHOG��DQG�EHLQJ�DEOH�WR�VKDUH�NQRZOHGJH�DQG�GHYHORS�EHVW�SUDFWLFH�LV�D
FUXFLDO�SDUW�RI�VXSSRUWLQJ�WHDFKLQJ�DQG�UHVHDUFK�DFWLYH�FROOHDJXHV��DQG
HVSHFLDOO\ �LQ�GHYHORSLQJ�ILHOGV�

7KH�* URXS�DLP V�WR�DFW�DV�D�UHJLRQDO�FRP P XQLW\ �RI�EHVW�SUDFWLFH��VKDULQJ
HIIHFWLYH�WHFKQLTXHV�DQG�P HWKRGV��DQG�RIIHULQJ�QHZ�RSSRUWXQLWLHV�WR
ZRUN�FROOHFWLYHO\ �DFURVV�WKH�o0 LGODQGV�( QJLQHp�DQG�0 HUFLDQ�P HP EHUVKLS
UHJLRQ�
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0HUFLDQ�' LVDELOLW\�)RUXP

7KH�0 HUFLDQ�' LVDELOLW\ �)RUXP ��0 ' ) ��LV�D�VSHFLDO�LQWHUHVW�JURXS�RI�WKH�0 HUFLDQ
&ROODERUDWLRQ�DQG�FRP SULVHV�OLEUDU\ �SURIHVVLRQDOV�ZRUNLQJ�ZLWKLQ�P HP EHU
LQVWLWXWLRQV�ZLWK�DQ�LQWHUHVW�LQ��RU�UHVSRQVLELOLW\ �IRU��VXSSRUWLQJ�GLVDEOHG
VWXGHQWV�
0 HP EHUVKLS�LV�UHSUHVHQWDWLRQDO�DQG�ODUJHO\ �VHOI�VHOHFWHG�E\ �LQGLYLGXDOV�ZLWKLQ
P HP EHUVKLS�RUJDQLVDWLRQV

0HUFLDQ�0HWDGDWD�)RUXP

7KH�0 HUFLDQ�0 HWDGDWD�* URXS�LV�RQH�RI�WKH�&ROODERUDWLRQpV�VSHFLDO�LQWHUHVW
JURXS�DQG��DV�WKH�QDP H�VXJJHVWV��WKH�JURXS�P HP EHUV�KDYH�D�SDUWLFXODU
LQWHUHVW�LQ�DQG�DURXQG�WKH�FUHDWLRQ�DQG�P DQDJHP HQW�RI�P HWDGDWD�
/ LNH�P RVW�RI�WKH�RWKHU�6,* V��P HP EHUVKLS�LV�UHSUHVHQWDWLRQDO�DQG�ODUJHO\ �VHOI�
VHOHFWHG�E\ �LQGLYLGXDOV�ZLWKLQ�P HP EHUVKLS�RUJDQLVDWLRQV�

/LEUDU\�6\VWHPV�	 �7HFKQRORJLHV�* URXS

7KH�0 HUFLDQ�/ LEUDU\ �6\ VWHP V�DQG�7HFKQRORJLHV�* URXS�DLP V�WR�EH�D
FRP P XQLW\ �RI�SUDFWLFH�RI�VWDII�UHVSRQVLEOH�IRU�LP SOHP HQWLQJ�DQG�P DQDJLQJ
YDULRXV�V\ VWHP V�ZLWKLQ�WKH�GLJLWDO�OLEUDU\ �HFRV\ VWHP �

* URXS�P HP EHUV�ZLOO�GLVFXVV�LVVXHV�IURP �D�P XOWL�V\ VWHP �SHUVSHFWLYH�
FRP SDULQJ�VROXWLRQV�DQG�DSSURDFKHV��DQG�ZLOO�GUDZ�XSRQ�HDFK�RWKHUpV
H[ SHULHQFH�LQ�P DQDJLQJ�RSHUDWLRQDO�LVVXHV�DQG�LQWURGXFLQJ�FKDQJH�

7KH�JURXS�DOVR�P DLQWDLQV�D�-,6&�P DLO�GLVFXVVLRQ�JURXS�
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0HHW�WKH�&RQIHUHQFH�* URXS

6WHYH�%XOO
&KDLU
8QLYHUVLW\ �RI
%LUP LQJKDP

6XH�$FNHUP DQQ
6WHHULQJ�* URXS
6SRQVRU
8QLYHUVLW\ �RI
1RWWLQJKDP

$QG\ �&DOYHUW
&RP P XQLFDWLRQV�DQG
3URJUDP P H�&R�RUGLQDWRU
8QLYHUVLW\ �RI�: DUZLFN

. DW�+DOOLGD\
&RP P XQLFDWLRQV�DQG
3URJUDP P H�&R�RUGLQDWRU
/ RXJKERURXJK�8QLYHUVLW\

( P P D�+LEEHUW
&RQIHUHQFH�( QKDQFHP HQW
/ RXJKERURXJK�8QLYHUVLW\

+DQ�1D�&KD
&RQIHUHQFH�( QKDQFHP HQW
8QLYHUVLW\ �RI�%LUP LQJKDP

%ULWWDQ\ �0 RVWHU
&RQIHUHQFH�( QKDQFHP HQW
8QLYHUVLW\ �&ROOHJH
%LUP LQJKDP

/ LVD�' DOH
9HQXH�&RRUGLQDWRU
8QLYHUVLW\ �&ROOHJH
%LUP LQJKDP

&ODUH�7RZOH
6SHDNHU�/ LDLVRQ
8QLYHUVLW\ �RI�' HUE\

�� ��



0HHW�WKH�&RQIHUHQFH�* URXS

0 DWW�&XQQLQJKDP
0 6' * �5HSUHVHQWDWLYH
>H[ �RIILFLR@

-RGLH�+HDS
6SRQVRUVKLS�&R�RUGLQDWRU
. HHOH�8QLYHUVLW\

. LP �+HSEXUQ�: RRGV
6SRQVRUVKLS�&R�RUGLQDWRU
8QLYHUVLW\ �RI�1RWWLQJKDP

&ULVWLDQD�,OLH
' HOHJDWH�/ LDLVRQ
8QLYHUVLW\ �RI�: DUZLFN

* LDGD�=DQHOOD
' HOHJDWH�/ LDLVRQ
$VWRQ�8QLYHUVLW\

/ \ QQ�* RRGKHZ
6SHDNHU�/ LDLVRQ
&RYHQWU\ �8QLYHUVLW\

) HUJXV�0 F( UOHDQ
6SRQVRUVKLS�&R�RUGLQDWRU
8QLYHUVLW\ �RI�%LUP LQJKDP

�� ��



PHUFLDQFROODERUDWLRQ�RUJ�XN
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