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35,25�( ' 8&$7,21�
8QLYHUVLW\ �RI�7H[ DV�DW�6DQ�$QWRQLR
%6�LQ�( QYLURQP HQWDO�6FLHQFH

$&$' ( 0 ,&�$&+,( 9( 0 ( 176�
&ROOHJH�RI�6FLHQFH�5HVHDUFK�&RQIHUHQFH�3RVWHU�3UHVHQWHU��876$��� � � � �
' HDQpV�/ LVW��� � � � �
+RQRU�5ROO��� � � � ��� � � � ��� � � � �
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0 DJQD�&XP �/ DXGH��876$��� � � � �
� �� �* 3$��6568��� � � � �
7H[ DV�&KDSWHU�RI�7KH�: LOGOLIH�6RFLHW\ �3RVWHU�3UHVHQWHU��� � � � �

352) ( 66,21$/ �&( 57,) ,&$7$7,216�	 �25* $1,=$7,216�
0 HP EHU�RI�WKH�7H[ DV�&KDSWHU�RI�7KH\ �: LOGOLIH�6RFLHW\ ��7&7: 6�
0 HP EHU�RI�WKH�0 XOH�' HHU�) RXQGDWLRQ��0 ' ) �
5DQJH�DQG�: LOGOLIH�&OXE�DW�6568

,17( 5( 67,1* �) $&76��+2%%,( 6� ,17( 5( 676�
,�DP �D�6XUYLYRU�VXSHUIDQ��,�DP �QHZO\ �LQWR�SURIHVVLRQDO�VRFFHU��SDUWLFXODUO\ �WKH�,WDOLDQ�/ HDJXH��,�ORYH�KLNLQJ�
GDQFLQJ��GLVFRYHULQJ�QHZ�P XVLF��DQG�WUDYHOLQJ�ZKHQ�,�FDQ��,pYH�EHHQ�WR�( XURSH�WKUHH�WLP HV�QRZ��EXW��,�UHDOO\
ZDQW�WR�JR�WR�-DSDQ��7KDLODQG��6RXWK�. RUHD��DQG�1HZ�=HDODQG�

%,2�
,�DP �D�7H[ DV�QDWLYH�DQG�KDYH�VSOLW�P RVW�RI�P \ �WLP H�EHWZHHQ�6DQ�$QWRQLR�DQG�$XVWLQ��* URZLQJ�XS��P \
ZHHNHQGV�ZHUH�IXOO�RI�RXWGRRU�DFWLYLWLHV�LQFOXGLQJ�FDP SLQJ��ELNLQJ��SOD\ LQJ�VSRUWV��DQG�YLVLWLQJ�3RUW�$UDQVDV�
7; ��,�KDYH�DOZD\ V�KDG�D�GHHS�IDVFLQDWLRQ�ZLWK�P RYLHV�DQG�P XVLF��D�OLIH�ORQJ�ORYH�DIIDLU�WKDW�KDV�RQO\ �JURZQ
DV�,pYH�DJHG��,�HYHQ�VSHQW�DOO�IRXU�\ HDUV�RI�KLJK�VFKRRO�LQ�WKHDWUH�DQG�ZDV�WKH�OHDG�VLQJHU�RI�DQ�$XVWLQ�
EDVHG�EDQG�IRU�ILYH�\ HDUV��,pYH�VSHQW�P RVW�RI�P \ �DGXOW�OLIH�ZRUNLQJ�LQ�WKH�KRVSLWDOLW\ �LQGXVWU\ ��DQG�DV�LW�WXUQV
RXW��,�DP �YHU\ �KRVSLWDEOH�DQG�JUHDW�DW�ZRUNLQJ�ZLWK�SHRSOH��7KH�VNLOOV�,�OHDUQHG�DV�D�VHUYHU� EDUWHQGHU�KDYH
EHHQ�KHOSIXO�LQ�QDYLJDWLQJ�P \ �DFDGHP LF�FDUHHU�EHFDXVH�WKH\ �DUH�URRWHG�LQ�FRP P XQLFDWLRQ�DQG
FROODERUDWLRQ��,Q�P \ �XQGHUJUDG��,�WRRN�D�' HVHUW�DQG�) LHOG�%LRORJ\ �FRXUVH�WKDW�LQYROYHG�FDP SLQJ�IURP �: HVW
7H[ DV�WR�1HZ�0 H[ LFR�WR�$UL] RQD��+DYLQJ�WKH�H[ SHULHQFH�VKDSHG�P \ �DSSUHFLDWLRQ�IRU�VFLHQFH�DQG�UHVHDUFK�
DV�ZHOO�DV�ELUG�ZDWFKLQJ��LWpV�QRW�MXVW�IRU�UHWLUHHV��$IWHU�YLVLWLQJ�: HVW�7H[ DV�IRU�WKH�ILIWK�WLP H��,�GHFLGHG�,
FRXOG�FHUWDLQO\ �FRQWLQXH�P \ �HGXFDWLRQ�LQ�FRQVHUYDWLRQ�LQ�WKH�EHDXWLIXO�%LJ�%HQG�UHJLRQ��0 \ �XOWLP DWH�JRDO�LV
WR�WDNH�FRP SOH[ �FRQVHUYDWLRQ�LGHDV��UHSDFNDJH�WKHP �LQ�D�ZD\ �WKDW�LV�XQGHUVWDQGDEOH�DQG�HQJDJLQJ��DQG
QRUP DOL] H�WKHLU�DSSOLFDWLRQ�ZLWKLQ�HYHU\ GD\ �OLIH�IRU�HYHU\ GD\ �SHRSOH��$V��,�KRQH�P \ �VFLHQWLILF�VNLOOV��,�ORRN
IRUZDUG�WR�FRP ELQLQJ�WKHP �ZLWK�WKH�FUHDWLYH�SDUWV�RI�P \ VHOI�WR�HIIHFW�WKH�P RVW�FKDQJH�

>Qf �f f ^ R>�>�Q�f ���f �f � �̂R�>

7KH�FRQWHQWV�RI�WKLV�LV�GHYHORSHG�XQGHU�D�JUDQW�IURP �WKH�' HSDUWP HQW�RI�( GXFDWLRQ��+RZHYHU��WKH\ �GR�QRW�QHFHVVDULO\ �UHSUHVHQW�WKH
SROLF\ �RI�WKH�' HSDUWP HQW�RI�( GXFDWLRQ�DQG�\ RX�VKRXOG�QRW�DVVXP H�HQGRUVHP HQW�E\ �WKH�) HGHUDO�* RYHUQP HQW�
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35,25�( ' 8&$7,21�
&RORUDGR�6WDWH�8QLYHUVLW\
%6�LQ�) LVK��: LOGOLIH�	 �&RQVHUYDWLRQ�%LRORJ\
&RQFHQWUDWLRQ�LQ�: LOGOLIH�%LRORJ\

$&$' ( 0 ,&�$&+,( 9( 0 ( 176�
%RUGHUODQGV�5HVHDUFK�,QVWLWXWH�� � �$QQLYHUVDU\ �6FKRODUVKLS�5HFLSLHQW��� � � � �� � � � �WK

: DUQHU�&ROOHJH�RI�1DWXUDO�5HVRXUFHV�6WXGHQW�* UDGXDWLRQ�&HUHP RQ\ �6SHDNHU��� � � � �
; L�6LJP D�3L�) RUHVWU\ �	 �1DWXUDO�5HVRXUFHV�+RQRU�6RFLHW\ �0 HP EHU��� � � � �
15�6FKRODUVKLS�5HFLSLHQW��� � � � �

352) ( 66,21$/ �&( 57,) ,&$7$7,216�	 �25* $1,=$7,216�
0 HP EHU�RI�7KH�: LOGOLIH�6RFLHW\ ��7: 6���7KH�1DWLRQDO��7H[ DV��DQG�6RXWKZHVW�&KDSWHUV
86�) LVK�	 �: LOGOLIH�6HUYLFH�%HDU�&KHP LFDO�,P P RELOL] DWLRQ�: RUNVKRS��3UHVHQWHU��� � � � � � � � � �
) RUP HU�3UHVLGHQW�RI�WKH�&68�6WXGHQW�&KDSWHU�RI�WKH�6RFLHW\ �IRU�&RQVHUYDWLRQ�%LRORJ\ ��� � � � �� � � � �

,17( 5( 67,1* �) $&76��+2%%,( 6� ,17( 5( 676�
,�DP �D�SHUVRQ�WKDW�HQMR\ V�WKH�RXWGRRUV�LQ�DOO�RI�LWV�IRUP V�DQG�VHDVRQV��) URP �ZDUP �P RQWK�DFWLYLWLHV�OLNH
KLNLQJ��EDFNSDFN�FDP SLQJ��KXQWLQJ��DQG�FRP SHWLWLYH�GLVF�JROI�WR�FROG�ZHDWKHU�DFWLYLWLHV�OLNH�VQRZERDUGLQJ
DQG�LFH�ILVKLQJ��,I�,�DP �QRW�RXWVLGH�,�HQMR\ �OHDUQLQJ�QHZ�VRQJV�WR�VLQJ�DQG�SOD\ �RQ�P \ �JXLWDU��,�DOVR�VWXGLHG
DEURDG�LQ�6RXWKHUQ�%UD] LO�EDFN�LQ�� � � � ��VR�HQMR\ �LQWHUQDWLRQDO�WUDYHO�DQG�ORQJ�URDG�WULSV�

%,2�
,�ZDV�ERUQ�LQ�$XURUD��&2�LQWR�D�IDP LO\ �ZLWK�WKUHH�EURWKHUV��$W�WKH�EHJLQQLQJ�RI�WKH�P LOOHQQLD��ZH�P RYHG�WR
WKH�7ZLQ�&LWLHV�RI�0 LQQHVRWD��ZKHUH�,�ILQLVKHG�KLJK�VFKRRO��7KURXJK�P \ �H[ SHULHQFHV�ZLWK�WKH�%R\ �6FRXWV�RI
$P HULFD��,�GHYHORSHG�D�SDVVLRQ�IRU�QDWXUH�DQG�DQLP DOV��) LUVW�WU\ LQJ�WKH�3UH�9HW�URXWH��,�TXLFNO\ �IRXQG�: LOGOLIH
%LRORJ\ �ZDV�ZKHUH�P \ �LQWHUHVWV�DUH��OHDGLQJ�P H�WR�HDUQ�P \ �%6�LQ�) LVK��: LOGOLIH��DQG�&RQVHUYDWLRQ�%LRORJ\
IURP �&RORUDGR�6WDWH�8QLYHUVLW\ �LQ�) RUW�&ROOLQV��2YHU�WKH�ODVW�WHQ�\ HDUV�,�ZRUNHG�RQ�D�P \ ULDG�RI�GLIIHUHQW
ZLOGOLIH�P DQDJHP HQW�DQG�UHVHDUFK�SURMHFWV�WR�ILQG�ZKHUH�P \ �FDUHHU�LQWHUHVWV�ZHUH��6WDUWLQJ�P \ �FDUHHU
ZRUNLQJ�RQ�D�%XERQLF�3ODJXH�UHVHDUFK�SURMHFW�LQ�SUDLULH�GRJV��OHG�WR�RWKHU�H[ SHULHQFHV�OLNH��SDVVLYH�KDLU
FROOHFWLRQ�IRU�EREFDW�DQG�FR\ RWH�SRSXODWLRQ�UHVHDUFK�DQG�ZLQWHU�WLP H�XUEDQ�&KURQLF�: DVWLQJ�' LVHDVH
WUDSSLQJ�DQG�VDP SOLQJ��7KLV�XOWLP DWHO\ �OHG�P H�WR�OLYH�WUDS�JUL] ] O\ �EHDU�DQG�EODFN�EHDUV�DFURVV�WKH�,QODQG
1RUWKZHVW�ZLWK�WKH�86�) LVK�DQG�: LOGOLIH�6HUYLFH�IRU�SRSXODWLRQ�UHVHDUFK��0 \ �FXUUHQW�SDVVLRQ�IRU�EHDU
UHVHDUFK�DQG�SRSXODWLRQ�P RGHOLQJ�OHG�P H�WR�VWDUW�D�0 DVWHUV�KHUH�DW�6568�LQ�$OSLQH�DQG�WKH�%RUGHUODQGV
5HVHDUFK�,QVWLWXWH�

>Qf �f f ^ R>�>�Q�f ���f �f � �̂R�>

7KH�FRQWHQWV�RI�WKLV�LV�GHYHORSHG�XQGHU�D�JUDQW�IURP �WKH�' HSDUWP HQW�RI�( GXFDWLRQ��+RZHYHU��WKH\ �GR�QRW�QHFHVVDULO\ �UHSUHVHQW�WKH
SROLF\ �RI�WKH�' HSDUWP HQW�RI�( GXFDWLRQ�DQG�\ RX�VKRXOG�QRW�DVVXP H�HQGRUVHP HQW�E\ �WKH�) HGHUDO�* RYHUQP HQW�
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35,25�( ' 8&$7,21�
8QLYHUVLW\ �RI�1RUWK�7H[ DV
%$�LQ�$QWKURSRORJ\
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7UDYHOHG�WR�,QGLD�DV�D�) XOOEULJKW�VFKRODU

352) ( 66,21$/ �&( 57,) ,&$7$7,216�	 �25* $1,=$7,216�
&HUWLILHG�LQ�&RP P XQLW\ �+HDOWK

,17( 5( 67,1* �) $&76��+2%%,( 6� ,17( 5( 676�
,pP �QRW�VXUH�LI�WKLV�LV�LQWHUHVWLQJ��EXW�,�JXHVV�,�ZDV�DP RQJ�WKH�ILUVW�WR�EH�SDLG�WR�ZULWH�FRQWHQW�IRU�RQOLQH
SXEOLFDWLRQ��%HIRUH�WKDW��ZHE�SDJHV�ZHUH�' ,<��2WKHU�WKDQ�WKDW��,�FRP SRVH�P XVLF�IRU�HQVHP EOH��,pP
IDVFLQDWHG�E\ �WRQH�URZ�P XVLF��DQG�0 XVN�. RQNUHWH���,�FROOHFW�0 LQL' LVFV��DQG�,�KDYH�WUHNNHG�( YHUHVW�

%,2�
0 \ �QDP H�LV�$DURQ�) HOGVWHHQ��,�DP �FXUUHQWO\ �D�JUDGXDWH�VWXGHQW�DW�6XO�5RVV�6WDWH�8QLYHUVLW\ ��SXUVXLQJ�D
0 DVWHUpV�' HJUHH�LQ�$JULFXOWXUH��,�HDUQHG�P \ �%DFKHORUpV�GHJUHH�LQ�$QWKURSRORJ\ �IURP �WKH�8QLYHUVLW\ �RI�1RUWK
7H[ DV�LQ�� � � � ��
6LQFH�WKHQ��,�KDYH�ZRUNHG�LQ�WRXULVP �FRP P XQLFDWLRQV��VHUYLQJ�DV�D�FRP P XQLFDWLRQ�DGYLVRU��ZHE
GHYHORSP HQW�RYHUVHHU��DQG�ZULWHU�IRU�WRXULVP �DJHQFLHV�DFURVV�6RXWKHDVW�$VLD�DQG�$VLD��ZLWK�D�SDUWLFXODU
IRFXV�RQ�1HSDO��,QGLD��DQG�&KLQD��: RUNLQJ�LQ�WKHVH�GHQVHO\ �SRSXODWHG�UHJLRQV��ZKHUH�SDUN�IDFLOLWLHV�DQG
UHFUHDWLRQDO�RSSRUWXQLWLHV�DUH�RIWHQ�OLP LWHG��LQVSLUHG�P \ �FXUUHQW�UHVHDUFK��7UDQV�3HFRV�SOD\ �GHVHUWV��,pP
H[ DP LQLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�SRSXODWLRQ�GHQVLW\ ��SDUN�GHQVLW\ ��DQG�%0 ,��DQG�KRSH�WR�ILQG�D�SOD\ DEOH
QDWLYH�JUDVV�IRU�SDUNV�LQ�WKH�7UDQV�3HFRV�

>Qf �f f ^ R>�>�Q�f ���f �f � �̂R�>

7KH�FRQWHQWV�RI�WKLV�LV�GHYHORSHG�XQGHU�D�JUDQW�IURP �WKH�' HSDUWP HQW�RI�( GXFDWLRQ��+RZHYHU��WKH\ �GR�QRW�QHFHVVDULO\ �UHSUHVHQW�WKH
SROLF\ �RI�WKH�' HSDUWP HQW�RI�( GXFDWLRQ�DQG�\ RX�VKRXOG�QRW�DVVXP H�HQGRUVHP HQW�E\ �WKH�) HGHUDO�* RYHUQP HQW�
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35,25�( ' 8&$7,21�
6XO�5RVV�6WDWH�8QLYHUVLW\ ��� � � � �
%6�LQ�1DWXUDO�5HVRXUFH�0 DQDJHP HQW
&RQFHQWUDWLQJ�LQ�$JULFXOWXUDO�%XVLQHVV

$&$' ( 0 ,&�$&+,( 9( 0 ( 176�
6XO�5RVV�+RQRUV�* UDGXDWH
' HDQpV�/ LVW�) DOO� 6SULQJ�� � � � �� � � � �DW�6568
0 DJQD�&XP �/ DXGH��%DFKHORU�RI�6FLHQFH��6568

,17( 5( 67,1* �) $&76��+2%%,( 6� ,17( 5( 676�
,�OLNH�WR�SOD\ �EDVHEDOO��ILVK��KLNH��ND\ DN�GRZQ�ULYHUV��DQG�H[ SORUH�QHZ�SODFHV�

%,2�
0 \ �QDP H�LV�* UD\ �+DQFRFN��DQG�,�ZDV�ERUQ�DQG�UDLVHG�LQ�1DFRJGRFKHV��7[ ��,�JUHZ�XS�RQ�D�VP DOO�IDP LO\ �UDQFK
DQG�VSHQW�P \ �FKLOGKRRG�H[ SORULQJ�WKH�QDWXUDO�ZRUOG��* URZLQJ�XS��ZH�ZRXOG�WUDYHO�WR�%LJ�%HQG�1DWLRQDO�3DUN
DQG�WKH�VXUURXQGLQJ�7UDQV�3HFRV�UHJLRQ�RI�7H[ DV��,�IHOO�LQ�ORYH�ZLWK�: HVW�7H[ DV�DQG�GHFLGHG�WR�SXUVXH�D
GHJUHH�LQ�1DWXUDO�5HVRXUFH�0 DQDJHP HQW�DW�6XO�5RVV�6WDWH�8QLYHUVLW\ ��7KURXJKRXW�P \ �WLP H�DW�6XO�5RVV��,
VSHQW�WKH�ZHHNHQGV�WUDYHOLQJ�WKH�DUHD�DQG�ND\ DNLQJ�VWUHWFKHV�RI�WKH�5LR�* UDQGH��7KLV�IXHOHG�P \ �LQWHUHVWV�LQ
K\ GURORJ\ �DQG�VWXG\ LQJ�KRZ�ZDWHU�LQWHUDFWV�ZLWK�VXUURXQGLQJ�HFRV\ VWHP V��VSXUULQJ�LQWHUHVW�LQ�IXUWKHULQJ
HGXFDWLRQ�DW�WKH�JUDGXDWH�OHYHO��: KHQ�WKH�RSSRUWXQLW\ �WR�SXUVXH�D�JUDGXDWH�GHJUHH�VWXG\ LQJ�K\ GURORJLF
LQWHUDFWLRQV�DW�6XO�5RVV�WKURXJK�%RUGHUODQGV�5HVHDUFK�,QVWLWXWH�SUHVHQWHG�LWVHOI��,�ZDV�HDJHU�WR�MRLQ�DQG
VWDUWHG�P \ �P DVWHUpV�GHJUHH�LQ�-XQH�� � � � ��,�DP �H[ FLWHG�DQG�ORRN�IRUZDUG�WR�P \ �WLP H�KHUH�DW�6XO�5RVV�

>Qf �f f ^ R>�>�Q�f ���f �f � �̂R�>

7KH�FRQWHQWV�RI�WKLV�LV�GHYHORSHG�XQGHU�D�JUDQW�IURP �WKH�' HSDUWP HQW�RI�( GXFDWLRQ��+RZHYHU��WKH\ �GR�QRW�QHFHVVDULO\ �UHSUHVHQW�WKH
SROLF\ �RI�WKH�' HSDUWP HQW�RI�( GXFDWLRQ�DQG�\ RX�VKRXOG�QRW�DVVXP H�HQGRUVHP HQW�E\ �WKH�) HGHUDO�* RYHUQP HQW�
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35,25�( ' 8&$7,21�
6XO�5RVV�6WDWH�8QLYHUVLW\
&ULP LQDO�-XVWLFH��0 LQRU�LQ�%XVLQHVV�$GP LQLVWUDWLRQ
6RXWKZHVW�7H[ DV�-XQLRU�&ROOHJH
$VVRFLDWHV�RI�$UWV

$&$' ( 0 ,&�$&+,( 9( 0 ( 176�
' HDQpV�/ LVW
0 DJQD�&XP �/ DXGH
0 HP EHU�RI�$OSKD�&KL

352) ( 66,21$/ �&( 57,) ,&$7$7,216�	 �25* $1,=$7,216�
$OSKD�&KL�&HUWLILFDWH��' HDQpV�/ LVW�UHFLSLHQW�HYHU\ �VHP HVWHU

,17( 5( 67,1* �) $&76��+2%%,( 6� ,17( 5( 676�
0 \ �ELUWKGD\ �LV�WKH�H[ DFW�GDWH�RI�� � � � � � � � � ��,�OLNH�WR�UHDG�&ROOHHQ�+RYHU�ERRNV�DQG�VSHQG�WLP H�ZLWK�P \
ORYHG�RQHV�

%,2�
,�DP �DOZD\ V�VR�HDJHU�WR�OHDUQ�QHZ�WKLQJV�DQG�H[ SDQG�P \ �NQRZOHGJH��,�ORYH�VFKRRO�DV�P XFK�DV�,�KDWH�WR
DGP LW�LW�EHFDXVH�,�KDYH�EHHQ�LQ�VFKRRO�P RVW�RI�P \ �OLIH�QRZ�DV�D�JUDGXDWH��,�KDYH�WUDYHOHG�WR�-DSDQ�ZKLFK�LV
RQH�RI�P \ �GUHDP V�FRP H�WUXH��,�ZRUN�IRU�WKH�+HDOWK�DQG�+XP DQ�6HUYLFHV�&RP P LVVLRQ�DV�D�7H[ DV�: RUNV
$GYLVRU��,�OLNH�WR�KHOS�IDP LOLHV�LQ�QHHG�DQG�KHOSLQJ�SHRSOH�LQ�JHQHUDO��,�DP �D�KDUGZRUNLQJ�DQG�GHGLFDWHG
SHUVRQ�ZKR�ZDQWV�WR�DFFRP SOLVK�DQ\ WKLQJ�,�VHW�P \ �P LQG�WR��1RWKLQJ�LV�LP SRVVLEOH�LI�\ RX�MXVW�EHOLHYH�DQG
ZRUN�KDUG��,�ZDV�ERUQ�DQG�UDLVHG�LQ�( DJOH�3DVV��7; �DQG�FRQWLQXH�WR�OLYH�LQ�P \ �KRP HWRZQ�EHFDXVH�P \ �KHDUW
LV�IXOILOOHG�E\ �FUHDWLQJ�P HP RULHV�ZLWK�ORYHG�RQHV�DQG�,�KDYH�HYHU\ WKLQJ�,�FRXOG�KDYH�HYHU�ZDQWHG�KHUH��,�DP
WKH�\ RXQJHVW�RI�� �VLEOLQJV�DQG�ZH�DUH�DOO�JLUOV��,�ZLOO�EH�JUDGXDWLQJ�LQ�6SULQJ�� � � � ��* RG�ZLOOLQJ�,�SODQ�WR�ZRUN
LQ�D�MRE�UHODWHG�WR�ODZ�HQIRUFHP HQW�LW�LV�LQ�EHWZHHQ�&%3�RU�LQ�KRP HODQG�VHFXULW\ �

>� " �f f ^ R>�>�� �"���f �f � �̂R�>

7KH�FRQWHQWV�RI�WKLV�LV�GHYHORSHG�XQGHU�D�JUDQW�IURP �WKH�' HSDUWP HQW�RI�( GXFDWLRQ��+RZHYHU��WKH\ �GR�QRW�QHFHVVDULO\ �UHSUHVHQW�WKH
SROLF\ �RI�WKH�' HSDUWP HQW�RI�( GXFDWLRQ�DQG�\ RX�VKRXOG�QRW�DVVXP H�HQGRUVHP HQW�E\ �WKH�) HGHUDO�* RYHUQP HQW�
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35,25�( ' 8&$7,21�
6XO�5RVV�6WDWH�8QLYHUVLW\ ��� � � � �
%$�LQ�3ROLWLFDO�6FLHQFH

$&$' ( 0 ,&�$&+,( 9( 0 ( 176�
3L�6LJP D�$OSKD

352) ( 66,21$/ �&( 57,) ,&$7$7,216�	 �25* $1,=$7,216�
0 HP EHU�RI�WKH�* UDQW�3URIHVVLRQDOV�$VVRFLDWLRQ
0 HP EHU�RI�WKH�1DWLRQDO�* UDQWV�0 DQDJHP HQW�$VVRFLDWLRQ

,17( 5( 67,1* �) $&76��+2%%,( 6� ,17( 5( 676�
,�DP �EOLQG�DQG�,�KDYH�KDG�WZR�3UHVLGHQWLDO�DSSRLQWP HQWV�WR�) HGHUDO�$GYLVRU\ �&RP P LWWHHV

%,2�
,pP �D�JUDQW�VWUDWHJLVW��SROLF\ �DGYLVRU��DQG�DGYRFDWH�IRU�GLJLWDO�HTXLW\ �ZLWK�RYHU�� � �\ HDUV�RI�H[ SHULHQFH
KHOSLQJ�SXEOLF�LQVWLWXWLRQV�DQG�QRQSURILWV�VHFXUH�DQG�P DQDJH�IXQGLQJ��,pYH�OHG�HIIRUWV�WKDW�UHVXOWHG�LQ�P RUH
WKDQ�� � � � �P LOOLRQ�LQ�DZDUGHG�JUDQWV�DQG�KHOSHG�P DQDJH�RYHU�� � �ELOOLRQ�LQ�SXEOLF�LQYHVWP HQWV��0 \ �IRFXV
DUHDV�LQFOXGH�UXUDO�GHYHORSP HQW��HGXFDWLRQ��DQG�LQIUDVWUXFWXUH�
$V�3ULQFLSDO�&RQVXOWDQW�DW�$OSKD�2P HJD�6WUDWHJLHV��,�ZRUN�ZLWK�VFKRROV��P XQLFLSDOLWLHV��DQG�P LVVLRQ�GULYHQ
QRQSURILWV�WR�EXLOG�FRP SHWLWLYH�IXQGLQJ�VWUDWHJLHV��P HHW�FRP SOLDQFH�UHTXLUHP HQWV��DQG�DOLJQ�SXEOLF�GROODUV
ZLWK�ORFDO�SULRULWLHV��,�VSHFLDOL] H�LQ�IHGHUDO�JUDQWP DNLQJ�SROLF\ ��ZLWK�SDUWLFXODU�H[ SHUWLVH�LQ�WKH�8QLIRUP
* XLGDQFH��,�DOVR�DGYLVH�RUJDQL] DWLRQV�RQ�JRYHUQP HQW�IXQGLQJ�UHDGLQHVV��LQFOXGLQJ�6$0 �JRY�UHJLVWUDWLRQ�
LQWHUQDO�FRQWUROV��DQG�DXGLW�SUHSDUHGQHVV�
0 XFK�RI�P \ �SHUVSHFWLYH�LV�VKDSHG�E\ �OLYHG�H[ SHULHQFH��$V�D�EOLQG�SURIHVVLRQDO��,�XQGHUVWDQG�KRZ�V\ VWHP V
FDQ�HLWKHU�VXSSRUW�RU�H[ FOXGH��,�DGYRFDWH�IRU�DFFHVVLEOH�WHFKQRORJ\ �DQG�GLJLWDO�LQFOXVLRQ��DQG�,�FRQWULEXWHG
WR�WKH�7H[ DV�: HE�$FFHVVLELOLW\ �* XLGHOLQHV�WR�KHOS�LQVWLWXWLRQDOL] H�LQFOXVLYH�SUDFWLFHV��: KHWKHU�,�DP �ZULWLQJ�D
JUDQW��OHDGLQJ�D�FRP P XQLW\ �QHHGV�DVVHVVP HQW��RU�DGYLVLQJ�RQ�IXQGLQJ�VWUDWHJ\ ��,�IRFXV�RQ�EXLOGLQJ�V\ VWHP V
WKDW�DUH�HTXLWDEOH��DFFRXQWDEOH��DQG�UHVSRQVLYH�WR�WKH�SHRSOH�WKH\ �VHUYH�
,�FXUUHQWO\ �VHUYH�DV�&KDLU�RI�WKH�* UDQW�3URIHVVLRQDOV�) RXQGDWLRQ�DQG�VWD\ �HQJDJHG�LQ�QDWLRQDO�QHWZRUNV
IRFXVHG�RQ�JUDQWP DNLQJ��UXUDO�SROLF\ ��DQG�GLJLWDO�DFFHVV��$W�P \ �FRUH��,�DP �D�V\ VWHP V�EXLOGHU��,�KHOS
RUJDQL] DWLRQV�WUDQVODWH�WKHLU�P LVVLRQ�LQWR�DFWLRQ�DQG�VHFXUH�WKH�UHVRXUFHV�QHHGHG�WR�VXVWDLQ�P HDQLQJIXO
LP SDFW�

>� " �f f ^ R>�>�� �"���f �f � �̂R�>

7KH�FRQWHQWV�RI�WKLV�LV�GHYHORSHG�XQGHU�D�JUDQW�IURP �WKH�' HSDUWP HQW�RI�( GXFDWLRQ��+RZHYHU��WKH\ �GR�QRW�QHFHVVDULO\ �UHSUHVHQW�WKH
SROLF\ �RI�WKH�' HSDUWP HQW�RI�( GXFDWLRQ�DQG�\ RX�VKRXOG�QRW�DVVXP H�HQGRUVHP HQW�E\ �WKH�) HGHUDO�* RYHUQP HQW�
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$/21=2�0$57,1(=�$�/�2�1�=�2���0�$�5�7�,�1�(�=

35,25�( ' 8&$7,21�
8QLYHUVLW\ �RI�7H[ DV�3HUP LDQ�%DVLQ
%$�LQ�3ROLWLFDO�6FLHQFH

$&$' ( 0 ,&�$&+,( 9( 0 ( 176�
� �� �* 3$�IRU�6SULQJ�� � � � �6HP HVWHU

352) ( 66,21$/ �&( 57,) ,&$7$7,216�	 �25* $1,=$7,216�
6HFRQGDU\ �FRP SRVLWH�FHUWLILFDWLRQ�IRU�VRFLDO�VWXGLHV��JUDGHV�� �� �
$FWLYH�P HP EHU�RI�WKH�1DWLRQDO�( GXFDWLRQ�$VVRFLDWLRQ
$FWLYH�0 HP EHU�RI�WKH�7H[ DV�6WDWH�7HDFKHUV�$VVRFLDWLRQ

,17( 5( 67,1* �) $&76��+2%%,( 6� ,17( 5( 676�
,�VSHQG�P RVW�RI�P \ �IUHH�WLP H�KLNLQJ��FDP SLQJ��ILVKLQJ��P RXQWDLQ�ELNLQJ��RU�GRLQJ�DQ\ WKLQJ�RXWGRRUV��,�DOVR
KDYH�DQ�DIILQLW\ �IRU�%%4��WUDYHO��UHDGLQJ��DQG�WKH�$P HULFDQ�: HVW�

%,2�
+HOOR��P \ �QDP H�LV�$ORQ] R�0 DUWLQH] ��,�JUHZ�XS�LQ�D�IHZ�GLIIHUHQW�SODFHV�EHWZHHQ�$ELOHQH�DQG�6DQ�$QJHOR��7; �
,pYH�OLYHG�WKH�P DMRULW\ �RI�P \ �OLIH�DQG�FRQWLQXH�WR�OLYH�LQ�$ELOHQH��ZKHUH�,�JUDGXDWHG�IURP �KLJK�VFKRRO��$V�D
\ RXQJ�P DQ��,�FRP SOHWHG�P \ �XQGHUJUDGXDWH�GHJUHH�LQ�2GHVVD��7; ��HDUQLQJ�D�%DFKHORU�RI�$UWV�LQ�3ROLWLFDO
6FLHQFH��$IWHU�JUDGXDWLQJ�IURP �873%��,�P RYHG�EDFN�WR�$ELOHQH�DQG�KDYH�WDXJKW�VRFLDO�VWXGLHV�LQ�VRP H�IRUP
IRU�WKH�ODVW�� � �\ HDUV��,�HQMR\ �LQWHUDFWLQJ�ZLWK�P \ �VWXGHQWV��ZKRP �,�VHH�DV�IXWXUH�FLWL] HQV��,�KRSH�WKDW�P \
LQWHUDFWLRQV�ZLWK�VWXGHQWV�KDYH�DOORZHG�P H�WR�P DNH�D�SRVLWLYH�LP SDFW�DQG�SURYLGH�VRP H�UHVROXWLRQ�WR�WKH
LVVXHV�WKDW�FROOHFWLYHO\ �DIIHFW�RXU�VKDUHG�FRP P XQLWLHV�
,�FKRVH�WR�FRP SOHWH�P \ �JUDGXDWH�VWXGLHV�DW�6XO�5RVV�GXH�WR�WKH�UHFRP P HQGDWLRQ�RI�D�IULHQG��,�DP �JODG�WKDW
,�WRRN�WKHLU�DGYLFH��1DWXUDOO\ ��6XO�5RVV�LV�WKH�ORJLFDO�ZHVWHUQ�FRQFOXVLRQ�WR�P \ �KLJKHU�HGXFDWLRQ�MRXUQH\ ��,
KDYH�OLYHG�LQ�: HVW�7H[ DV�LQ�VRP H�IRUP �RU�IDVKLRQ�P \ �ZKROH�OLIH��DQG�ZKLOH�,�HQMR\ �WUDYHOLQJ�H[ WHQVLYHO\ ��,pP
DOZD\ V�KDSS\ �WR�FRP H�KRP H��,�DP �FRQFHUQHG�DERXW�RXU�XQLTXH�SROLF\ �SUREOHP V��SDUWLFXODUO\ �LQ�HGXFDWLRQ�
WKDW�DIIHFW�UXUDO�DQG�OHVV�SRSXODWHG�XUEDQ�DUHDV�WKDW�DUH�UHSUHVHQWDWLYH�RI�WKH�OLIH�,�HQFRXQWHU�HYHU\ �GD\ ��,W
LV�P \ �KRSH�WKDW�,�P LJKW�KDYH�VRP HWKLQJ�WR�FRQWULEXWH�WR�WKRVH�SROLF\ �DUHDV�LQ�P \ �VWXGLHV�DQG�JLYH�EDFN�WR
WKLV�UHJLRQ�WKDW�KDV�JLYH�P H�VR�P XFK�

>� " �f f ^ R>�>�� �"���f �f � �̂R�>

7KH�FRQWHQWV�RI�WKLV�LV�GHYHORSHG�XQGHU�D�JUDQW�IURP �WKH�' HSDUWP HQW�RI�( GXFDWLRQ��+RZHYHU��WKH\ �GR�QRW�QHFHVVDULO\ �UHSUHVHQW�WKH
SROLF\ �RI�WKH�' HSDUWP HQW�RI�( GXFDWLRQ�DQG�\ RX�VKRXOG�QRW�DVVXP H�HQGRUVHP HQW�E\ �WKH�) HGHUDO�* RYHUQP HQW�
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$521�2/$*8(�$�5�2�1���2�/�$�*�8�(

35,25�( ' 8&$7,21�
6XO�5RVV�6WDWH�8QLYHUVLW\
%$�LQ�%XVLQHVV�$GP LQLVWUDWLRQ

$&$' ( 0 ,&�$&+,( 9( 0 ( 176�
&XP �/ DXGH�+RQRU
' HDQpV�/ LVW�HYHU\ �VHP HVWHU

352) ( 66,21$/ �&( 57,) ,&$7$7,216�	 �25* $1,=$7,216�
6WXGHQW�6XSSRUW�6HUYLFHV
6568�) RRWEDOO�7HDP

,17( 5( 67,1* �) $&76��+2%%,( 6� ,17( 5( 676�
,�ORYH�WR�WUDYHO��VSHQG�WLP H�ZLWK�P \ �� �GRJV��DQG�P \ �ORYHG�RQHV��,�DOVR�ORYH�ZRUNLQJ�RXW�DQG�P DNLQJ�P RQH\ �

%,2�
,�ZDV�ERUQ�DQG�UDLVHG�LQ�* HRUJHWRZQ��7; ��,�JUDGXDWHG�IURP �( DVW�9LHZ�+LJK�6FKRRO�LQ�� � � � ��DQG�WKHQ�,
FRP P LWWHG�WR�6XO�5RVV�6WDWH�8QLYHUVLW\ �WR�SXUVXH�P \ �%DFKHORU�RI�%XVLQHVV�$GP LQLVWUDWLRQ�DQG�FRQWLQXH
SOD\ LQJ�IRRWEDOO��,�KDYH�H[ FHOOHG�RQ�DQG�RII�WKH�ILHOG�GXULQJ�P \ �WLP H�KHUH�DW�6XO�5RVV��,�KDYH�P DQDJHG�WR
SOD\ �HYHU\ �VLQJOH�JDP H�ZKLOH�P DLQWDLQLQJ�D�VSRW�RQ�WKH�' HDQpV�OLVW�HYHU\ �VHP HVWHU��,�KDYH�QRW�JUDGXDWHG
ZLWK�&XP �/ DXGH�+RQRUV�DQG�ZLOO�FRQWLQXH�P \ �HGXFDWLRQ�SXUVXLQJ�P \ �0 DVWHUV�RI�%XVLQHVV�$GP LQLVWUDWRLQ�LQ
6XSSO\ �&KDLQ�0 DQDJHP HQW�ZKLOH�SOD\ LQJ�P \ �6HQLRU�) RRWEDOO�VHDVRQ�DW�6XO�5RVV�6WDWH�8QLYHUVLW\ �

>� " �f f ^ R>�>�� �"���f �f � �̂R�>

7KH�FRQWHQWV�RI�WKLV�LV�GHYHORSHG�XQGHU�D�JUDQW�IURP �WKH�' HSDUWP HQW�RI�( GXFDWLRQ��+RZHYHU��WKH\ �GR�QRW�QHFHVVDULO\ �UHSUHVHQW�WKH
SROLF\ �RI�WKH�' HSDUWP HQW�RI�( GXFDWLRQ�DQG�\ RX�VKRXOG�QRW�DVVXP H�HQGRUVHP HQW�E\ �WKH�) HGHUDO�* RYHUQP HQW�
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0,5$1' $�3(•$�0�,�5�$�1�'�$���3�(�•�$

35,25�( ' 8&$7,21�
8QLYHUVLW\ �RI�1RUWK�7H[ DV
0 DVWHU�RI�/ LEUDU\ �6FLHQFH
6XO�5RVV�6WDWH�8QLYHUVLW\
%$�LQ�( QJOLVK��0 LQRU�LQ�6SDQLVK

$&$' ( 0 ,&�$&+,( 9( 0 ( 176�
) LUVW�JHQHUDWLRQ�FROOHJH�VWXGHQW
0 DLQWDLQHG�� �� �* 3$�WKURXJKRXW�P \ �0 / 6�3URJUDP
6HUYHG�DV�DQ�RIILFHU�IRU�WKH�/ ,EUDU\ �DQG�,QIRUP DWLRQ�6FLHQFH�6WXGHQW�$VVRFLDWLRQ��/ ,66$�

352) ( 66,21$/ �&( 57,) ,&$7$7,216�	 �25* $1,=$7,216�
0 HP EHU�RI�WKH�$P HULFDQ�/ LEUDU\ �$VVRFLDWLRQ��$/ $�
0 HP EHU�RI�WKH�7H[ DV�/ LEUDU\ �$VVRFLDWLRQ��7/ $�
) RUP HU�FRP P LWWHH�P HP EHU�IRU�WKH�7/ $�URXQGWDEOH�IRU�QHZ�P HP EHU�P HQWRULQJ

,17( 5( 67,1* �) $&76��+2%%,( 6� ,17( 5( 676�
,pP �DQ�DYLG�WUDYHOHU��,�KDYH�YLVLWHG�� � �FRXQWULHV��LQFOXGLQJ�EDFNSDFNLQJ�LQ�6RXWK�$P HULFD�IRU�VL[ �P RQWKV�DQG
OLYLQJ�LQ�WKH�' RP LQLFDQ�5HSXEOLF�IRU�IRXU�\ HDUV��,pP �DQ�DQLP DO�ORYHU��,�FXUUHQWO\ �KDYH�WZR�P LQL�$XVWUDOLDQ
VKHSKHUGV��D�0 DLQH�&RRQ�FDW��DQ�DJLQJ��UHWLUHG�UDFHKRUVH��DQG�DQ�LQKHULWHG�OHRSDUG�WRUWRLVH�

%,2�
0 \ �QDP H�LV�0 LUDQGD�3HÎ D��,pP �FXUUHQWO\ �ZRUNLQJ�DV�D�OLEUDULDQ�IRU�D�UXUDO�FRP P XQLW\ �FROOHJH�LQ�1RUWK�7H[ DV�
,pP �D�6XO�5RVV�DOXP QL��UHFHLYLQJ�D�%$�LQ�( QJOLVK�EHIRUH�JRLQJ�RQ�WR�HDUQ�D�0 DVWHU�RI�6FLHQFH�LQ�/ LEUDU\
6FLHQFH�IURP �8QLYHUVLW\ �RI�1RUWK�7H[ DV��,pYH�GHYRWHG�P \ �HQWLUH�FDUHHU�WR�HGXFDWLRQ��DQG�DP �QRZ�SXUVXLQJ
P \ �VHFRQG�P DVWHUV�LQ�( QJOLVK�VR�WKDW�,�KDYH�WKH�IOH[ LELOLW\ �WR�WUDQVLWLRQ�WR�FROOHJH�IDFXOW\ ��7KH�DUHD�RI
UHVHDUFK�WKDW�P RVW�LQWHUHVWV�P H�LV�$,��P RUH�VSHFLILFDOO\ �KRZ�LWV�ULVH�LV�DIIHFWLQJ�VWXGHQWpV�UHVHDUFK��ZULWLQJ
VW\ OH��DQG�YRLFH�

>� " �f f ^ R>�>�� �"���f �f � �̂R�>

7KH�FRQWHQWV�RI�WKLV�LV�GHYHORSHG�XQGHU�D�JUDQW�IURP �WKH�' HSDUWP HQW�RI�( GXFDWLRQ��+RZHYHU��WKH\ �GR�QRW�QHFHVVDULO\ �UHSUHVHQW�WKH
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 ,�OLYH�LQ�6DQ�$QWRQLR�ZLWK�P \ �EHVW�IULHQG�DQG�ZLIH�/ DXUHQ��: H�KDYH�WZR�EHDXWLIXO�JLUOV�DQG�D�ELJ�ZKLWH�GRJ
QDP HG�/ XQD��,
YH�ZRUNHG�LQ�IDLWK�EDVHG�VHFWRU�IRU�� � � �\ HDUV�DQG�,
P �LQWHUHVWHG�LQ�WKH�LQWHUVHFWLRQ�RI
RUJDQL] DWLRQDO�P DQDJHP HQW�DQG�WKH�QRQ�SURILW�VHFWRU��VSHFLILFDOO\ �&KXUFK�RUJDQL] DWLRQV��,
P �D�VRFLDO�ZRUNHU
E\ �WUDLQLQJ�DQG�KDYH�IRXQG�WKDW�VRFLDO�ZRUN�FDVH�P DQDJHP HQW�KDV�SOD\ HG�D�VLJQLILFDQW�UROH�LQ�P \ �SURMHFW
P DQDJHP HQW�SURFHVV��6HHNLQJ�FRP P RQ�SURIHVVLRQDO�SUDFWLFHV�DFURVV�YDULRXV�GLVFLSOLQHV�KDV�JLYHQ�P H�D
XQLTXH�SHUVSHFWLYH�LQ�WKH�QRQ�SURILW�VHFWRU��ZKLFK�KDV�EHFRP H�P RUH�WKH�FDVH�WKH�IXUWKHU�DORQJ�,�DP �LQ�WKH
0 %$�SURJUDP �DW�6XO�5RVV��,�ORYH�WKH�RXWGRRUV��JRLQJ�WR�WKH�SDUN�ZLWK�P \ �NLGV��DQG�FRRNLQJ��,�FXUUHQWO\ �ZRUN
LQ�P DUNHWLQJ�DQG�FRP P XQLFDWLRQV�IRU�WKH�$UFKGLRFHVH�RI�6DQ�$QWRQLR�DQG�WKH�6DQ�$QWRQLR�0 LVVLRQ�&KXUFK
&RP P XQLWLHV��

%,2�
,�DP �DQ�0 %$�VWXGHQW�DW�6XO�5RVV��D�332+$�) HOORZ��DQG�WKH�0 DUNHWLQJ�DQG�&RP P XQLW\ �0 DQDJHU�DW�( O
&DP LQR�GH�6DQ�$QWRQLR�0 LVVLRQV��DQ�RUJDQL] DWLRQ�UXQ�E\ �WKH�$UFKGLRFHVH�RI�6DQ�$QWRQLR��+H�KDV�ZRUNHG�LQ
IDLWK�EDVHG�VHFWRU�IRU�� � � �\ HDUV�DQG�KDV�LV�LQWHUHVWHG�LQ�WKH�LQWHUVHFWLRQ�RI�RUJDQL] DWLRQDO�P DQDJHP HQW�LQ
WKH�QRQ�SURILW�VHFWRU��$�QDWLYH�7H[ DQ��3DXO�FXUUHQWO\ �UHVLGHV�LQ�6DQ�$QWRQLR�ZLWK�KLV�ZLIH�/ DXUHQ�DQG�WKHLU
WZR�JLUOV��
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