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$OXPQL��6WXGHQWV��DQG�)ULHQGV�RI�812�(DUWK�DQG�(QYLURQPHQWDO�6FLHQFHV� 

+HUH� ZH� DUH� LQ� WKH� PLGGOH� RI� 2FWREHU� ILQDOO\� HQMR\LQJ� WKH� IDOO� FRRO� GRZQ� DIWHU� ZKDW�
VHHPHG� OLNH� D� QHYHU-HQGLQJ� VXPPHU� KHDW� ZDYH�� 7KH� WLPLQJ� RI� WKLV� FROG� IURQW� LV� 
SDUWLFXODUO\� ZHOFRPH� WKLV� ZHHN� EHFDXVH� ZH� OHDYH� WKLV� 7KXUVGD\� IRU� \HW� DQRWKHU� 
ZHHNHQG-ORQJ�VWUXFWXUDO�JHRORJ\� ILHOGWULS� WR�0W��&KHDKD�$ODEDPD�� �7KLV�ZLOO�EH�P\���WK�
WLPH� OHDGLQJ� WKLV� WULS� DQG� IRUWXQDWHO\�� WKH�ZHDWKHU� IRUHFDVW� WKLV� \HDU� IRU� WKH� ILHOG� WULS� LV�
VXEVWDQWLDOO\�EHWWHU� WKDQ� WKH�FRQGLWLRQV� ODVW�\HDU�ZKHQ� LW�ZDV� UDLQ\��ZLQG\��DQG�FROG� IRU�
WKUHH�GD\V�DQG�DOO� WKH�VWXGHQWV�VOHSW� LQ�WKH�YDQV��1RW�WKH�EHVW� ILHOG� WULS�H[SHULHQFH� ,¶YH�
KDG�� 

,I�\RX�KDYH�QRW�KHDUG�\HW��,�KDYH�DJDLQ�WDNHQ�RYHU�WKH�UROH�RI�&KDLU�RI� WKH�'HSDUWPHQW���
'U��*HRUJLRX�KDV�WDNHQ�D�\HDU�RI�OHDYH�WR�SXUVXH�DQ�RSSRUWXQLW\�ZLWK�7KH�:DWHU�,QVWLWXWH�
RI� WKH�*XOI�� � 7KLV� DOO� KDSSHQHG� YHU\� TXLFNO\� ULJKW� DW� WKH� HQG� RI� VXPPHU� VR� IRU� WKH� ODVW� WZR�PRQWKV� ,¶YH� EHHQ� 
VKLIWLQJ�JHDUV�DQG�UHDGMXVWLQJ�WR�EHLQJ�DW�WKH�KHOP���7KDQNIXOO\�5RELQ�LQ�WKH�IURQW�RIILFH�LV�GRLQJ�D�VSHFWDFXODU�MRE�
DQG�KDV�UHDOO\�KHOSHG�PH�D�ORW�LQ�PDNLQJ�WKH�UHDGMXVWPHQW��'U��*HRUJLRX�GLG�D�JUHDW�MRE�OHDGLQJ�WKH�'HSDUWPHQW�
WKH�SDVW�VHYHUDO�\HDUV�DQG�ZH�DOO�ZLVK�KLP�D� ORW�RI�VXFFHVV�ZLWK�KLV�QHZ�SRVLWLRQ«�DQG�ZH�DOO�KRSH�KH�FRPHV�
EDFN�LQ�D�\HDU�� 

'HVSLWH�WKH� OLPLWHG�QXPEHU�RI�IDFXOW\�WKDW�ZH�DUH�FXUUHQWO\�RSHUDWLQJ�ZLWK��MXVW�����((6�FRQWLQXHV�WR�SURYLGH�DQ�
RXWVWDQGLQJ�HGXFDWLRQ�WR�RXU�XQGHUJUDGXDWH�DQG�JUDGXDWH�VWXGHQWV���2XU�HQUROOPHQW�LV�VOLJKWO\�XS�IURP�ODVW�\HDU�

DQG�ZH�FRQWLQXH� WR�ZRUN�KDUG� WR� LQFUHDVH�RXU�QXPEHU�RI�PDMRUV�HYHQ�PRUH��:LWK� WKH�
EXGJHW� FOLPDWH� WKDW� KLJKHU� HGXFDWLRQ� IDFHV� LQ� /RXLVLDQD��PDNLQJ� VXUH� WKDW� ZH� KDYH� D�
KLJK�QXPEHU�RI�PDMRUV�LV�FULWLFDOO\�LPSRUWDQW�DV�RXU�'HSDUWPHQW�EXGJHW�LV�FORVHO\�OLQNHG�
WR�'HSDUWPHQW�HQUROOPHQW���2QH�QHZ�DGGLWLRQ�WR�RXU�SURJUDP�WKLV�\HDU�LV�WKH�DGGLWLRQ�RI�
D�QRQ-WKHVLV�0�6��GHJUHH���:H��OLNH�PDQ\�RWKHU�SURJUDPV�RQ�FDPSXV��LPSOHPHQWHG�WKLV�
WR�SURYLGH�JUDGXDWH�GHJUHH�VHHNLQJ�VWXGHQWV�DQ�RSWLRQ�WR�HDUQ�D�0�6��ZLWKRXW�KDYLQJ�WR�
FRPPLW�WR�WKH�PDQ\�KRXUV�UHTXLUHG�RI�D�IXOO�WKHVLV���6WXGHQWV�ZKR�HQWHU�WKH�SURJUDP�ZLOO�
VWLOO�FRPSOHWH�D�UHVHDUFK�SURMHFW�EXW�DW�D�PXFK�UHGXFHG�VFDOH�� 

$QRWKHU� QRWDEOH� DGGLWLRQ� WR� WKH�'HSDUWPHQW� WKLV� VHPHVWHU� LV� WKH� UHWXUQ� RI� RXU�ZHHNO\�
VHPLQDU�VHULHV��VSHDUKHDGHG�E\�'U��0DKRQ��,W�KDG�EHHQ�TXLWH�D�QXPEHU�RI�\HDUV�VLQFH�
ZH�KDG�UHJXODU�JXHVW�VSHDNHUV�DQG�LW�LV�H[WUHPHO\�QLFH�WR�KDYH�WKLV�UHJXODU�H[SRVXUH�WR�
RWKHU� UHVHDUFK� WRSLFV�� ,I� DQ\� RI� \RX� DUH� LQWHUHVWHG� LQ� FRQWULEXWLQJ� WR� WKH� VHPLQDUV� E\�
SURYLGLQJ� D� WDON� EH� VXUH� WR� OHW� XV� NQRZ�� � &XUUHQWO\� DOO� RI� WKH� WDONV� DUH� WDNLQJ� SODFH�
:HGQHVGD\�DW�QRRQ�LQ�WKH�((6�FRQIHUHQFH�URRP�QH[W�WR�WKH�PDLQ�RIILFH�DQG�IHHO�IUHH�WR�
GURS�LQ�DQG�KHDU�ZKDW�VRPH�JUHDW�UHVHDUFKHUV�DUH�LQYHVWLJDWLQJ��,Q�FORVLQJ��,�ZRXOG�OLNH�
WR�RQFH�DJDLQ�H[WHQG�D�VXEVWDQWLDO�WKDQN�\RX�WR�RXU�DOXPQL�IURP�DOO�RI�WKH�SHRSOH�ZLWKLQ�
((6�� <RXU� VXSSRUW� RI� RXU� VWXGHQWV� WKURXJK� PHQWRULQJ�� LQWHUQVKLSV�� DQG� GRQDWLRQV� LV� 
VLJQLILFDQW��,W�LV�WUXO\�WKH�FRPPXQLW\�RI�SDVW�DQG�SUHVHQW�VWXGHQWV�DQG�VWDII�WKDW�HQVXUHV�
D� EULJKW� IXWXUH� IRU� ((6�� ,I� \RX� KDYH� QRW� UHFHQWO\�PDGH� D� GRQDWLRQ� WR� WKH�'HSDUWPHQW 
,� HQFRXUDJH� \RX� WR� GR� VR� LQ� WKH� QHDU� IXWXUH� DQG� KHOS� VXSSRUW� RXU� VWXGHQWV� DQG� RXU� 
HIIRUWV���� 

$OO�WKH�EHVW�DQG�DP�ORRNLQJ�IRUZDUG�WR�D�JUHDW�\HDU� 

0DUN� 

$�0HVVDJH�IURP�WKH�'HSDUWPHQW�&KDLU 
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7KH�VFLHQWLVWV�DQG�
JUDGXDWH�VWXGHQWV�
ZKR�ZRUN�LQ�P\�

ODE��WKH�1HNWRQ�5HVHDUFK�/DERUDWRU\�
�15/���KDYH�EHHQ�SXUVXLQJ�YDULRXV�
LQWHUHVWLQJ�UHVHDUFK�SURMHFWV�RYHU�WKH�
ODVW�\HDU���6HQLRU�
%LRORJLVW�DQG�'D�
WDEDVH�0DQDJHU�
0HJ�8]HH�2¶&RQ�
QHOO�RI�WKH�3RQW�
FKDUWUDLQ�,QVWLWXWH�
IRU�(QYLURQPHQWDO�
6FLHQFHV��3,(6��
DORQJ�ZLWK�'U��2¶&RQQHOO�DQG�FRO�
OHDJXHV�IURP�0LVVLVVLSSL�DQG�$ODEDPD�
KDYH�MXVW�SXEOLVKHG�D�VFLHQWLILF�PDQX�
VFULSW�EDVHG�RQ�WKHLU�ILYH-\HDU��PXOWL-
VWDWH�UHVHDUFK�SURMHFW�WKDW�ZDV�IXQGHG�
E\�%XUHDX�RI�2FHDQ�(QHUJ\�0DQDJH�
PHQW���7KLV�SURMHFW�LQYROYHG�FROOHFWLQJ�
ILVKHU\-LQGHSHQGHQW�GDWD�IURP�HVWXDU�
LHV�DFURVV�WKUHH�VWDWHV��/RXLVLDQD��
0LVVLVVLSSL��DQG�$ODEDPD����7KH�WLWOH�RI�
WKH�PDQXVFULSW�LV��³$VVHVVLQJ�1HDU�
VKRUH�1HNWRQ�$EXQGDQFH��6XEVWUDWH��
DQG�(QYLURQPHQWDO�&RQGLWLRQV�LQ�WKH�
1RUWKHUQ�*XOI�RI�0H[LFR��$UH�7KHUH�
'LIIHUHQFHV�$PRQJ�7KUHH�$GMDFHQW�
&RDVWDO�$UHDV�DQG�+DYH�7KHUH�%HHQ�
&KDQJHV�RYHU�7KUHH�'HFDGHV������–
�����"´�DQG�LW�ZDV�SXEOLVKHG�RQOLQH�LQ�
6HSWHPEHU�LQ�WKH�MRXUQDO�(VWXDULHV�
DQG�&RDVWV���2QH�RI�WKH�UHVXOWV�IURP�
WKLV�ORQJ-WHUP�UHVHDUFK�ZDV�WKDW�ZH�
GHWHFWHG�D�GHFOLQH�LQ�EOXH�FUDEV�DQG�
VRPH�VSHFLHV�RI�IODWILVKHV�RYHU�WKH�ODVW�
WKLUW\�\HDUV�LQ�WKH�QRUWKHUQ�*XOI�RI�
0H[LFR���0HJ�FRQWLQXHV�WR�ZRUN�ZLWK�
RWKHUV�RQ�WKH������&RDVWDO�0DVWHU�
3ODQ��VHUYLQJ�DV�DQ�H[SHUW�RQ�HVWXD�
ULQH�DTXDWLF�RUJDQLVPV�IRU�D�VHFWLRQ�
LQYROYLQJ�PRGHO�XSGDWHV�DQG�LPSURYH�
PHQWV�ZLWK�,&0�DQG�+6,�PRGHOV� 

$VVLVWDQW�3URIHVVRU
-5HVHDUFK�'U��:LO�
OLDP�6WHLQ�RI�3,(6�
DQG�,�FRQWLQXH�WR�
ZRUN�WRJHWKHU�RQ�
ZULWLQJ�UHVHDUFK�
JUDQWV�DQG�VFLHQWLILF�
PDQXVFULSWV�RQ�YDU�

LRXV�WRSLFV���)RU�H[DPSOH��'U��6WHLQ�LV�
ZRUNLQJ�RQ�D�PDQXVFULSW�GHVFULELQJ�
GLIIHUHQFHV�LQ�KRZ�MXYHQLOH�7DUSRQ�
�0HJDORSV�DWODQWLFXV��XVH�FRDVWDO�
QXUVHU\�KDELWDWV�LQ�GLIIHUHQW�UHJLRQV�RI�
WKH�*XOI�RI�0H[LFR� 

,Q�FROODERUDWLRQ�ZLWK�'U��'��
5\DQ�*UD\�LQ�WKH�'HSDUWPHQW�RI�$Q�
WKURSRORJ\�DQG�'U��5\DQ�.HQQHG\�RI�
7XODQH�8QLYHUVLW\��'U��2¶&RQQHOO�
KHOSHG�DFTXLUH�DQ�LQWHUQDO�JUDQW�WLWOHG�
³5HFRQVWUXFWLQJ�ILVKHULHV�XVH�DQG�WKH�
KHDOWK�RI�FRPPHUFLDOO\�LPSRUWDQW�ILVK�
SRSXODWLRQV�LQ�KLVWRULF�1HZ�2UOHDQV��
FD������-����´���)RU�WKLV�UHVHDUFK��WKH�
15/�FROOHFWHG�ORFDO�ILVKHV�DQG�WKH�
FKHPLFDO�FRPSRVLWLRQ�RI�WKHLU�ERQHV�
ZLOO�EH�FRPSDUHG�ZLWK�ILVKHV�IURP�����
\HDUV�DJR�WR�WHVW�IRU�SRVVLEOH�FKDQJHV�
LQ�WKHVH�ILVKHV�DQG�ILVKHULHV�RYHU�WKLV�
ORQJ�WLPH�SHULRG���
((6�XQGHUJUDGX�
DWH�UHVHDUFKHUV�
'DQLHOOH�0DQJL�
SDQR�DQG�0HJDQ�
%XUQV�KDYH�DV�
VLVWHG�ZLWK�WKLV�
SURMHFW��OHDUQLQJ�
LPSRUWDQW�ODERUDWR�
U\�VNLOOV�LQYROYLQJ�
ERQH�SUHSDUDWLRQ�
DQG�VWDEOH�LVRWRSH�
DQDO\VHV���7KH�
SUHOLPLQDU\�UHVXOWV�
RI�WKLV�UHVHDUFK�
ZLOO�EH�WKH�EDVLV�RI�
DQ�16)�SURSRVDO�WKH�WHDP�ZLOO�EH�VXE�
PLWWLQJ�LQ�1RYHPEHU� 

0HJKDQ�*DKP�
�3K�'��VWXGHQW��
VXFFHVVIXOO\�GH�

IHQGHG�KHU�GLVVHU�
WDWLRQ�WKLV�VXPPHU���
7KH�WLWOH�RI�KHU�GLV�
VHUWDWLRQ�ZDV��³7KH�
'HYHORSPHQW�DQG�

(YDOXDWLRQ�RI�6PDOO�6SHFLDOL]HG�7XUWOH�
([FOXGHU�'HYLFHV�WR�UHGXFH�VHD�WXUWOH�

E\FDWFK�LQ�WU\�QHWV�ZLWK�D�KHDGURSH�
OHQJWK�����-IW������-P���VNLPPHU�WUDZOV�
RQ�YHVVHOV����-IW������-P���DQG�ZLQJ�

QHWV�LQ�WKH�0LDPL-'DGH�SLQN�VKULPS�
ILVKHU\�´��0HJKDQ�PHDVXUHG�WKH�HIIHF�
WLYHQHVV�RI�YDULRXV�WXUWOH�H[FOXGHU�GH�
YLFH��7('V��DQG�WKLV�LQYROYHG�ZRUNLQJ�
RQ�FRPPHUFLDO�ILVKLQJ�ERDWV�ZLWK�ILVK�
HUPHQ�LQ�/RXLVLDQD��0LVVLVVLSSL��DQG�

0LDPL��)ORULGD���6KDQH�$EHDUH��3K�'��
VWXGHQW��LV�UHWXUQLQJ�WR�WKH�8�6��IURP�

6DLSDQ�ZKHUH�KH�LV�D�6HQLRU�)LVKHULHV�
%LRORJLVW�LQ�WKH�'HSDUWPHQW�RI�/DQGV�	�
1DWXUDO�5HVRXUFHV��&10,����+H�ZLOO�GH�

GHIHQGLQJ�KLV�GLVVHUWDWLRQ�HQWLWOHG��
³7KH�9H]R�FRPPXQLWLHV�DQG�ILVKHULHV�
RI�WKH�FRUDO�UHHI�HFRV\VWHP�LQ�WKH�%D\�
RI�5DQREH��0DGDJDVFDU´�RQ�2FWREHU�
��VW�DW������S�P���6KDQH¶V�UHVHDUFK�LQ�
0DGDJDVFDU�UHSUHVHQWV�D�UDUH�LQVLJKW�

LQWR�WKH�DUWLVDQDO�ILVKHULHV�RI�WKLV�LVODQG�
QDWLRQ���-HII�*HDUKDUW��3K�'��VWXGHQW��
FRQWLQXHV�WR�OHDG�
RXU�7('�UHVHDUFK�

HIIRUWV���3DUW�RI�
KLV�HIIRUWV�LQ�

YROYHV�FRRUGLQDW�
LQJ�WKH�WHVWLQJ�RI�
GLIIHUHQW�7('V�
DQG�7('�PHWK�
RGV�LQ�FRRSHUD�
WLRQ�ZLWK�ORFDO�
9LHWQDPHVH-

$PHULFDQ�DQG�
&DPERGLDQ-

$PHULFDQ�ILVKHU�
PHQ���*UDGXDWH�

VWXGHQW�'DPRQ�0RUVH��0�6F��VWXGHQW��
SODQV�RQ�GHIHQGLQJ�KLV�WKHVLV�UHVHDUFK�

RQ�WKH�LQYDVLYH�,VODQG�$SSOH�6QDLO�
�3RPDFHD�PDFXODWD��WKLV�VSULQJ��������

+H�LV�FXUUHQWO\�HPSOR\HG�DV�D�*,6�
$QDO\VW�IRU�WKH�/RXLVLDQD�'HSDUWPHQW�

RI�:LOGOLIH�DQG�)LVKHULHV���'DQLHO�%XUNH�
�QHZ�0�6F��VWX�

GHQW��EHJDQ�DV�D�
7$�WKLV�VHPHVWHU�
DQG�ZLOO�EH�VWXG\�

LQJ�KRZ�/DNH�
3RQWFKDUWUDLQ�

ILVKHV�KDYH�UH�
VSRQGHG�WR�WKH�

ORQJHVW�%RQQHW�&DUUH�6SLOOZD\�RSHQLQJ�
LQ�KLVWRU\��ZKLFK�KDSSHQHG�HDUOLHU�WKLV�

\HDU�� 

'U��0DUWLQ�2¶&RQQHOO��$VVRFLDWH�3URIHVVRU 
�'LUHFWRU�RI�WKH�1HNWRQ�5HVHDUFK�/DERUDWRU\ 
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'U��,RDQQLV�<��*HRUJLRX��$VVRFLDWH�3URIHVVRU������������ 
*UHHWLQJV�WR�DOO�VWXGHQWV��IDFXOW\��DOXPQL�DQG�IULHQGV�-�,�KRSH�HYHU\RQH�UHDGLQJ�WKLV�XSGDWH�LV�GRLQJ�
ZHOO���2XU�JURXS�DQG�FROODERUDWRUV�KDYH�KDG�D�IDQWDVWLF�\HDU��)LUVW��ZH�ZHOFRPH�RXU�QHZHVW�PHPEHU�
VLQFH�ZH� ODVW� UHSRUWHG�'U�� 0DGHOLQH� )RVWHU-0DUWLQH]� �0DGGLH��� ZKR� EULQJV� KHU� H[SHUWLVH� LQ� 
HQYLURQPHQWDO�K\GURG\QDPLFV��ZDYH�G\QDPLFV��ZDYH�DWWHQXDWLRQ��DORQJ�ZLWK�H[SHULHQFH� LQ�
ILHOG�GHSOR\PHQWV�DQG�WKHRUHWLFDO�EDFNJURXQG��VHH�VHSDUDWH�HQWU\�� 

2QH� H[FLWLQJ� H[SHGLWLRQ� ZDV� QHDUO\� �� PRQWKV� DJR� QRZ�� ZLWK� FROOHDJXHV� IURP� %RVWRQ� 8QLYHUVLW\�
�'UV�� 'XQFDQ� )LW]*HUDOG� DQG� =RH� +XJKHV��� RXU� JURXS� ZDV� LQYROYHG� LQ� ILHOG� VWXGLHV� WR� 

TXDQWLI\�WKH�ZDYH�DWWHQXDWLRQ�FDSDFLW\�RI�PDUVKHV�LQ�1HZ�(QJODQG�XQGHU�YDULRXV�LQXQGDWLRQ�FRQGLWLRQV��GLIIHUHQW�VWRUPV�
DQG�VHD�OHYHO�ULVH�SURMHFWLRQV���:H�FRPSOHWHG�GHSOR\PHQWV��UHFRYHU\��DQG�GDWD�DQDO\VLV��DQG�SHQGLQJ�YDOLGDWLRQ�RI�RXU� 
FRPSXWHU� PRGHOV�� ZH� ZLOO� EHJLQ� ILQDO� VLPXODWLRQV� VKRUWO\�� 0DGGLH� EULQJV� KHU� H[SHUWLVH� IURP� VLPLODU� UHVHDUFK� VKH� 
SHUIRUPHG� LQ�6DQ�)UDQFLVFR�%D\� GXULQJ� KHU�GRFWRUDO�ZRUN�DW�8&�%HUNHOH\�RQ� WKLV�SURMHFW�� DV�ZHOO� DV�H[SHULHQFH�VKH� 
DFTXLUHG�GXULQJ�KHU�SRVW-GRF�DW�/68��7KLV�SDVW�VXPPHU��,�KDG�D�JUHDW�RSSRUWXQLW\�WR�MRLQ�P\�FROODERUDWRU�'U��&KULV�+HLQ�
IURP�WKH�9LUJLQLD�,QVWLWXWH�RI�0DULQH�6FLHQFHV��9,06��LQ�WKHLU�ILHOG�H[SHGLWLRQ�LQ�$VVDWHDJXH�DQG�&KLQFRWHDJXH�,VODQG�RQ�
WKH�HDVWHUQ�VKRUH�RI�9LUJLQLD��ZKHUH�WKH\�DUH�WU\LQJ�WR�XQGHUVWDQG�WKH�JHRORJLF�HYROXWLRQ�RI�WKH�EDUULHU�LVODQG�V\VWHP�E\�
UHFRQVWUXFWLQJ�WKH�EDUULHU�LVODQG�VWUDWLJUDSK\��:RUNLQJ�ORQJ�KRXUV�IRU���GD\V��ZH�FROOHFWHG�VHYHUDO�FRUHV�ZLWK�³%UXFH´��WKH�
&RDVWDO�*HRORJ\�*HRSUREH��VRPH�RI�ZKLFK�UHDFKHG�GHSWKV�RI���IW��2WKHU�H[FLWLQJ�RQJRLQJ�UHVHDUFK�LQFOXGHV�PDSSLQJ�
DQG� DQDO\VLV� RI� VHGLPHQW� WUHQGV� LQ� UHVSRQVH� WR� D� ODUJH� UHVWRUDWLRQ� HIIRUW� DORQJ� WKH� &DPLQDGD� KHDGODQG� QHDU� 3RUW� 
)RXUFKRQ��$V�ZHOO�DV�SHUIRUPLQJ�VHGLPHQW�FKDQJH�DQDO\VLV�FRDVW�ZLGH�XVLQJ�ROGHU� �������DQG�PRUH�UHFHQW� ����������
ERWWRP�VHGLPHQW�VDPSOHV�FROOHFWHG�GXULQJ�WKH�%DUULHU�,VODQG�&RPSUHKHQVLYH�0RQLWRULQJ�3URJUDP��%,&0��IXQGHG�E\�WKH�
&RDVWDO�3URWHFWLRQ�DQG�5HVWRUDWLRQ�$XWKRULW\� �&35$���&HQWUDO� WR� WKLV�DQDO\VLV� LV�7DUD� <RFXP� �5HVHDUFK�$VVRFLDWH� LQ�
3,(6���0\N� $PRV� �JUDG�VWXGHQW�ZRUNLQJ�ZLWK�3URI��0DKRQ��� DQG�/HDK� 7HYLV�� RXU� WUXVWHG� DQG� UHOLDEOH�XQGHUJUDGXDWH� 
UHVHDUFKHU��ZKR�TXLFNO\�XQGHU�WKH�JXLGDQFH�RI�7DUD�EHFDPH�RXU�JR-WR�IRU�VHGLPHQW�DQDO\VLV��/HDK��ZKR�LV�QRZ�D�PDVWHU�
ZLWK�WKH�PDVWHUVL]HU������LV�GRLQJ�UHVHDUFK�LQ�'U��0DKRQ¶V�ODE�DV�ZHOO� 

2XU�TXDUWHUO\�ILHOG�H[SHGLWLRQV�DW�0DUGL�*UDV�3DVV�GRFXPHQWLQJ�ZDWHU�DQG�VHGLPHQW�WUDQVSRUW�WUHQGV�
ZLWK�KHOS�IURP�0LNH�%URZQ�DQG�7DUD�<RFXP��5HVHDUFK�$VVRFLDWHV�LQ�3,(6���SURYLGLQJ�XVHIXO�LQVLJKWV�
LQWR� VHGLPHQW� GLYHUVLRQV�� 7KLV� ZLOO� EH� WKH� �WK� �DQG� SHUKDSV� ILQDO�� \HDU� WKDW�0LNH� DQG� 7DUD� SHUIRUP� 
V\QRSWLF�VXUYH\V� WRJHWKHU� IRU� WKLV�SURMHFW��*UDGXDWH�VWXGHQWV�DUH�SURJUHVVLQJ�QLFHO\�ZLWK� WKHLU�ZRUN���
-HVVLFD� 9LOOHUV��0G�0RKLXGGLQ� 6DNLE� DQG�-RVKXD� 7KRPDV� DUH�GHIHQGLQJ�WKHLU�SURSRVDOV�ZLWK�
SOHQW\�RI�H[FLWLQJ�UHVHDUFK�DKHDG�RI�WKHP��ZKLOH�-RVKXD� +DQVHQ� LV�ZUDSSLQJ�XS�KLV�PDVWHU¶V�WKHVLV��
'RFWRUDO�FDQGLGDWHV�.HYLQ� +DQHJDQ� DQG�3ULFLOOD� 6RX]D� DUH� LQ� WKHLU� ILQDO�VWDJHV�RI� WKHLU�GLVVHUWDWLRQ�
ZLWK�ERWK�OLNHO\�GHIHQGLQJ�WKLV�VHPHVWHU��ZKLOH�6HDQ�.HQQ\�ZLOO�VRRQ�EH�DWWHPSWLQJ�FDQGLGDF\� 

,�UHFHQWO\�VWHSSHG�GRZQ�DV�FKDLU�RI�WKH�GHSDUWPHQW�DQG�GLUHFWRU�RI�3,(6�WR�SXUVXH�DQ�RSSRUWXQLW\�DW�7KH�:DWHU�,QVWLWXWH�
RI�*XOI��DV�'LUHFWRU�RI�&RDVWDO�DQG�'HOWDLF�6\VWHPV��,�ZLOO�FRQWLQXH�P\�DIILOLDWLRQ�ZLWK�812��ZKLFK�KDV�EHHQ�D�KRPH�IRU�
PH�VLQFH�������DQG�ORRN�IRUZDUG�WR�PDQ\�PLQHUDO�DXFWLRQV�WR�FRPH��7KH�WZLQV�UHFHQWO\�WXUQHG�HLJKW��
DQG� OLIH�ZLWK� WKHP�LV�FRQWLQXRXVO\�DPD]LQJ��%RWK�DUH�GRLQJ�ZHOO�–�$YHU\� LQ�SDUWLFXODU��FDQQRW�ZDLW� WR�
FUDFN�DQRWKHU�*HRLG�RSHQ�QH[W�PRQWK�� 

/DVWO\��DIWHU���\HDUV�-�ILUVW�DV�DQ�XQGHUJUDGXDWH��WKHQ�DV�D�JUDGXDWH�VWXGHQW��DQG�IRU�WKH�ODVW�WZR�DQG�D�
KDOI�\HDUV�DV�UHVHDUFKHU�-�7DUD�ZLOO�GHSDUW�RXU�ODE�IRU�D�QHZ�SRVLWLRQ�ZLWK�WKH�1DY\�DW�6WHQQLV�6SDFH�
&HQWHU� LQ�06�� �:H�ZLOO�GHILQLWHO\�PLVV�KHU�GHGLFDWLRQ��PRWLYDWLRQ��ZRUN�HWKLF�DQG�SHUVHYHUDQFH��:H�
ZLVK�7DUD�JUHDW�DQG�SURVSHURXV�QH[W�VWHSV��6KH�QRZ�KROGV�WKH�UHFRUG�DV�WKH�ORQJHVW�VHUYLQJ�PHPEHU�
LQ�P\�JURXS�a��\HDUV�,�ZDV�WROG�HDUOLHU�WRGD\aaJRRG�OXFN�7DUD�� � 

-HVVLFD�9LOOHUV��0G�0RKLXGGLQ�6DNLE���.HYLQ�+DQHJDQ��-RVKXD�+DQVHQ��3ULFLOOD�6RX]D���QRW�SLFWXUHG�-RVKXD�7KRPDV��6HDQ�.HQQ\� 

0LNH�%URZQ 

7DUD��<RFXP 
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'U��5REHUW�&��0DKRQ��$VVLVWDQW�3URIHVVRU� 
'\QDPLFV�RI�6HGLPHQWDWLRQ�/DERUDWRU\ 

7KH� 812� '\QDPLFV� RI� 6HGLPHQWDWLRQ� �812� 'R6�� ODERUDWRU\� KDV� EHHQ� JURZLQJ� 
VLJQLILFDQWO\� RYHU� WKH�SDVW� \HDU��:H�KDYH�EHHQ�EXV\� FRQVWUXFWLQJ� ODE� IDFLOLWLHV� WR�EH�
DEOH� WR� EXLOG� VHGLPHQW� WUDQVSRUW� DQG� VWUDWLJUDSKLF� PRGHOV� H[SHULPHQWDOO\� XVLQJ� D� 
QXPEHU�RI�IOXPHV�DQG�GHOWD�EDVLQV�HTXLSSHG�ZLWK�VWDWH-RI-WKH-DUW�LQVWUXPHQWDWLRQ��:H�
KDYH�JURZQ� WR� LQFOXGH� WZR�JUDGXDWH�DQG���XQGHUJUDGXDWH�VWXGHQW� UHVHDUFKHUV�RQ�D�

UDQJH� RI� VHGLPHQW� WUDQVSRUW� UHODWHG� SUREOHPV�� ZLWK� DQRWKHU� JUDGXDWH� UHVHDUFKHU� H[SHFWHG� WR� DUULYH� LQ� 
-DQXDU\� 

*UDGXDWH�VWXGHQW�0LFKHDO�$PRV�VWDUWHG�LQ�WKH�6SULQJ�RI������DQG�KDV�
EHHQ�FRQGXFWLQJ�ILHOGZRUN�RQ�WKH�:D[�/DNH�'HOWD� LQ�$WFKDIDOD\D�ED\�
LQYHVWLJDWLQJ� WKH� G\QDPLFV� RI� VHGLPHQW� WUDQVSRUW� RYHU� VXEDTXHRXV�
FKDQQHO� OHYHHV��:H�KDG�RXU� ILUVW� ILHOG�FDPSDLJQ� LQ�6HSWHPEHU�ZKHUH�
ZH� FROOHFWHG� VHGLPHQW� VDPSOHV�� LQ-VLWX� JUDLQ� VL]H� DQG� FRQFHQWUDWLRQ�
PHDVXUHPHQWV�� IORZ� YHORFLW\� PHDVXUHPHQWV�� DQG� VHGLPHQW� FRUHV�
DORQJ�WKH�GHOWD�IURQW��0\N�ZLOO�EH�SUHVHQWLQJ�WKH�SUHOLPLQDU\�UHVXOWV�RI�
WKLV�ZRUN�DW�WKH�$*8�)DOO�0HHWLQJ�WKLV�'HFHPEHU�LQ�6DQ�)UDQFLVFR� 

*UDGXDWH�VWXGHQW�0DOFROP�&URVV� MRLQHG�WKH�JURXS�
LQ� $XJXVW� ����� DV� SDUW� RI� D� 1DYDO� 5HVHDUFK� 
/DERUDWRU\�IXQGHG�SURMHFW��+H�ZLOO�EH�ZRUNLQJ�ZLWK�
FROOHDJXHV� DW� 15/� LQ� 6WHQQLV� 06� RQ� WKH� UROH� RI�
ELRORJLFDO�FRKHVLRQ�RQ�ZDYH-ULSSOH�G\QDPLFV��+H¶OO�
EH� GRLQJ� IOXPH� H[SHULPHQWV� WKHUH� DV� ZHOO� DV� DW�
812�K\GUDXOLFV�ODERUDWRU\� 

8QGHUJUDGXDWH�/HDK� 7HYLV� KDV� EHHQ� ZRUNLQJ� LQ�
812�'R6�IRU�WKH�SDVW�\HDU�DV�DQ�2VFDU�-��7ROPDV�6FKRODU��
6KH� KDV� EHHQ� FRQGXFWLQJ� ODE� H[SHULPHQWV� RQ� WKH� 
LQWHUDFWLRQV�EHWZHHQ�IORZ��VHGLPHQW��DQG�FRPSOH[�HPHUJHQW�
YHJHWDWLRQ��/HDK�ZLOO� DOVR�EH�SUHVHQWLQJ�KHU� UHVXOWV�DW�ERWK�
,QQRYDWH812� LQ� 1RYHPEHU� DQG� WKH� $*8� )DOO� 0HHWLQJ� LQ� 
'HFHPEHU� 

7KUHH� QHZ� XQGHUJUDGXDWHV� DOVR� UHFHQWO\� MRLQHG� WKH� JURXS�
WKLV� 2FWREHU�� $ULHV� %XVK�� 0DGHOLQH� &URVV�� DQG� 
0LOHV� %HHFK�� $ULHV�ZLOO� EH�ZRUNLQJ� RQ� EXLOGLQJ� D� GDWD�
EDVH� RI� EDWK\PHWULF� DQG� WRSRJUDSKLF� GDWD� RI� XQLGLUHFWLRQDO�
EHGIRUP� ILHOGV� LQ� ULYHU�� WLGDO�� DQG� ZLQG-EORZQ� HQYLURQPHQWV�
RQ�(DUWK�DQG�0DUV��0DGHOLQH�DQG�0LOHV�ZLOO� EH�EXLOGLQJ�DQ�
H[SHULPHQWDO� 
DSSDUDWXV� DQG� UXQQLQJ� H[SHULPHQWV� RQ� FKDQQHO� QHWZRUN� 
GHYHORSPHQW�LQ�JURXQGZDWHU-IHG�HURVLRQDO�ODQGVFDSHV��VLPLODU�WR�WKH�$SDODFKLFROD�5LYHU�EDVLQ�� 

,�DOVR�VSHQW�VRPH�WLPH�LQ�WKH�ILHOG�ZLWK�WKH�VWXGHQWV�RQ�WKH�:D[�/DNH�'HOWD��DV�ZHOO�DV�LQ�&RORUDGR�ORRNLQJ�DW�
UROO�ZDYHV� LQ�VDQG\�HSKHPHUDO�ULYHUV��DQG�DHROLDQ�VHGLPHQW�WUDQVSRUW� WKLV�SDVW�\HDU�� ,�ZLOO�EH� LQVWUXPHQWLQJ�
ODE� IDFLOLWLHV� RYHU� WKH� FRPLQJ� \HDU� WR� PHDVXUH� VHGLPHQW� WUDQVSRUW� DQG� WRSRJUDSKLF� HYROXWLRQ� LQ� WKH� ��¶� 
K\GUDXOLFV� IOXPH�� ,�ZLOO� DOVR�EH�EULQJLQJ� LQ�D�QHZ�JUDGXDWH�VWXGHQW� LQ� WKH�VSULQJ�RQ�DQ�$PHULFDQ�&KHPLFDO� 

6RFLHW\� IXQGHG� JUDQW� WR� ZRUN� DORQJVLGH� 0\N� LQ� WKH�
:D[�/DNH�'HOWD�� 

,� ORRN�IRUZDUG�WR�XSGDWLQJ�RQ�HYHU\RQH¶V�SURJUHVV� LQ�
QH[W�\HDU¶V�QHZVOHWWHU� 

��$ULHV�%XVK��������������0DGHOLQH�&URVV������0LOHV�%HHFK 
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$33/<�72�7+(� 

)$/67(5,7(�/,67 
$SSOLFDWLRQV�LQ�*3���� 

(PDLO�PRFRQQHO#XQR�HGX 

6SULQJ����� 
)$/67(5,7(�/,67 

+RQRUHHV� 

�����6WXGHQW�6FKRODUVKLSV�DQG�$ZDUGV� 

([[RQ�0LQRULW\�*HRVFLHQFH�6XSSRUW�� 
7KHUHVD�%DUUHW 
-RVHSK�+DQNHUVRQ� 

*OHQQ�+HEHUW�&RDVWDO�DQG��(QYLURQPHQWDO�6FLHQFHV�
6FKRODUVKLS�)XQG�� 
%HQQHWW�3ULFH 
0RKLXGGLQ�6DNLE 
-HVVLFD�9LOOHUV 

*OHQQ�+HEHUW�3HWUROHXP�DQG�*HRORJ\� 
6FKRODUVKLS�)XQG�� 
0LFKDHO�$PRV 
-DUHG�%XOORFN 
-DUUHWW�/HYHVK 
5REHUW�0RKROOHQ 
/HDK�7HYLV 

-HQQLIHU�5��0LOOHU�0HPRULDO�(QYLURQPHQWDO�*HRORJ\�
$ZDUG�� 
0HJKDQ�*DKP 
5LDQD�*URXW� 

2OJD�%UDXQVWHLQ�8QGHUJUDG�6FKRODUVKLS�� 
&DWKHULQH�%UHQJDWQHU 
0HJDQ�%XUQV 
'RQDOG�'DYLGVRQ 
-RFHH�'L[RQ 
6WDF\�+XQWHU 
'DQLHOOH�0DQJLSDQR 
&DWDOLQD�5XELDQR 

2OJD�	�-XOHV�%UDXQVWHLQ�6HUYLFH�$ZDUG�� 
5LDQD�*URXW 
-XOLH�7RUUHV 
/HDK�7HYLV 

:LOOLDP�&UDLJ�0HPRULDO�6FKRODUVKLS�)XQG�� 

-DUHG�%XOORFN 
0DULDQD�,UDKHW 
-RVHSK�0LFDK�*LVFODLU 

((6�)DOO������ 
7ROPDV�6FKRODUV� 

/HDK�%��7HYLV�� 'DQLHOOH�0DQ�



 

+L�HYHU\RQH���,W�KDV�EHHQ�DQRWKHU�
\HDU�IXOO�RI�IXQ��VWHDG\�ZRUN��JUHDW�
WUDYHOV�DQG�DOO�LV�ZHOO�� 

2Q�WKH�DFDGHPLF�VLGH�RI�WKLQJV�P\�
IRFXV�KDV�EHHQ�RQ�WZR�SULPDU\� 
SURMHFWV�����D�FLWL]HQ�VFLHQWLVW� 

SURMHFW�ZLWK�FRPPXQLW\�PHPEHUV�RI�'DXSKLQ�,VODQG��
$ODEDPD�DQG����D�SURMHFW�IRFXVHG�RQ� 
GRFXPHQWLQJ�ZKHWKHU�&HQR]RLF�IDXOWV�DUH�DIIHFWLQJ�
WKH�+RORFHQH�0LVVLVVLSSL�5LYHU�GHOWD�SODLQ� 

7KH�FLWL]HQ�VFLHQWLVW�HIIRUW�ZDV�D�WZR-\HDU�1DWLRQDO�
$FDGHPLHV�RI�6FLHQFH�SURMHFW�
WHDFKLQJ�'DXSKLQ�,VODQG� 
LQKDELWDQWV�KRZ�WR�FROOHFW�EHDFK�
SURILOH�DQG�WDU�EDOO�GLVWULEXWLRQ� 
GDWD�DQG�OHDUQ�DERXW�RLO�VSLOO� 
UHVSRQVH�HIIRUWV��7KH�SURJUDP�
KDV�EHHQ�DQ�RYHUZKHOPLQJ� 
VXFFHVV�DQG�WKH�FLWL]HQ�VFLHQWLVWV�
FROOHFWHG�YHU\�KLJK�TXDOLW\�GDWD�
IURP�ZKLFK�ZH�ZHUH�DEOH�WR� 
GRFXPHQW�YROXPHWULF�FKDQJHV�WR�
WKH�EHDFK�WKURXJK�WLPH�DW�VHOHFW�
ORFDWLRQV���7KURXJK�WKH�WLUHOHVV�
HIIRUWV�RI�'LQDK�0D\JDUGHQ�DQG�
XQGHUJUDGXDWH�&DUULH�0LOOHU�ZH�
ZHUH�HYHQ�DEOH�WR�H[SDQG�WKH�
SURJUDP�LQWR�ZHVWHUQ�)ORULGD���
$OWKRXJK�IXQGLQJ�IRU�WKH�SURMHFW�KDV�HQGHG�WKH� 
SURJUDP�FRQWLQXHV�WR�FROOHFW�GDWD�DQG�ZH�DUH� 
DFWLYHO\�VHHNLQJ�QHZ�DUHDV�RI�IXQGLQJ�WR�FRQWLQXH�WKH�
HIIRUWV��%\�WKH�ZD\�&DUULH�0LOOHU�UHFHQWO\�VWDUWHG�
JUDGXDWH�VFKRRO�DW�860�DQG�,�DP�
VXUH�WKDW�VKH�ZLOO�H[FHO�WKHUH�� 

7KH�VHFRQG�SULPDU\�HIIRUW�WKLV�
SDVW�\HDU�ZDV�WR�H[DPLQH� 
ZKHWKHU�IDXOWV�LPDJHG�LQ�GHHS��
K\GURFDUERQ�LQGXVWU\�VHLVPLF� 
H[WHQG�XS�LQWR�+RORFHQH�VWUDWD�
DQG�GHWHUPLQH�ZKHWKHU�WKH\�KDYH�
UHFHQWO\�DIIHFWHG�WKH�VXUIDFH�RI�
WKH�GHOWD�SODLQ���%REE\�0RKROOHQ�
DQG�-RH�+DQNHUVRQ�DUH�ERWK�
ZRUNLQJ�RQ�WKLV�SURMHFW�DQG�%REE\�
ZLOO�EH�GHIHQGLQJ�KLV�ZRUN�RQ�
/DNH�3RQWFKDUWUDLQ�LQ�WKH�FRPLQJ�
PRQWKV�� 

$OWKRXJK�QRW�VSHFLILFDOO\�WLHG�WR�
WKLV�SURMHFW�-DUUHWW�/HYHVK� 
VXFFHVVIXOO\�GHIHQGHG�KLV�06�
ZRUN�RQ�WKH�'HODFURL[�IDXOW�WKLV�
\HDU�DQG�ZDV�MXVW�UHFHQWO\�KLUHG�
DV�D�IXOO�WLPH�JHRORJLVW�ZLWK� 

)LHOGZRRG�(QHUJ\�LQ�+RXVWRQ�� 

-DUHG�%XOORFN�LV�DOVR�ZRUNLQJ�RQ�
D�IDXOW�UHODWHG�SURMHFW�DURXQG�/DNH�
+HUPLWDJH�/RXLVLDQD�DQG�ZLOO�EH�
GHIHQGLQJ�KLV�ZRUN�LQ�WKH�FRPLQJ�
PRQWKV�DV�ZHOO�DQG�WDNLQJ�RQ�DQ�
LQWHUQVKLS�ZLWK�%3�QH[W�VXPPHU��� 

,Q�WKH�VSULQJ������VHPHVWHU�-XOLH�
7RUUHV�ILQLVKHG�XS�KHU�ZRUN�RQ�
WKH�EHDFK�ULGJH�V\VWHPV�RI�*UDQG�
,VOH�DQG�LV�RQ�WKH�FXVS�RI� 
VXEPLWWLQJ�KHU�UHVXOWV�WR�0DULQH�
*HRORJ\�IRU�SXEOLFDWLRQ��)UDQFHV�
&UDZIRUG�DOVR�ILQLVKHG�KHU� 
WKHVLV�DQG�LV�FXUUHQWO\�ZRUNLQJ�IRU�
WKH�$UP\�&RUS�RI�(QJLQHHUV�LQ�1HZ�
2UOHDQV��7KLV�SDVW�VXPPHU�5LDQD�
*URXW�KDG�D�IDEXORXV� 
RSSRUWXQLW\�WR�ZRUN�IRU�WKH�1DWLRQDO�
3DUN�6HUYLFH�DW�,QGLDQD�'XQHV� 
1DWLRQDO�3DUN���$OWKRXJK�WKH�LQWHUQ�
VKLS�WRRN�DZD\�VXPPHU�UHVHDUFK�
WLPH�VKH�FRQWLQXHV�WR�PDNH� 
SURJUHVV�RQ�XQGHUVWDQGLQJ�WKH� 
LPSDFW�RI�VKHOO�EHUPV�LQ�WKH�%LOR[L�
0DUVK��IROORZLQJ�XS�RQ�VRPH�RI�WKH�
ZRUN�E\�)UDQFHV�&UDZIRUG��� 
0HDJDQ�5XVVHOO�IURP�)ORULGD�
MRLQHG�WKH�JURXS�WKLV�VHPHVWHU�DQG�
ZLOO�EH�ZRUNLQJ�RQ�D�3K�'���:H�
KDYH�QRW�\HW�ILQDOL]HG�WKH�IRFXV�RI�
KHU�UHVHDUFK�EXW�ZLOO�LQ�WKH�FRPLQJ�
PRQWKV�DQG�,�ORRN�IRUZDUG�WR� 
ZRUNLQJ�ZLWK�KHU�� 

6R�\RX�FDQ�VHH�WKDW�ZH�KDYH�EHHQ�
TXLWH�EXV\�DURXQG�KHUH�DQG�,�DP�
H[WUHPHO\�SURXG�RI�WKH�ZRUN�E\�DOO�
RI�WKH�VWXGHQWV� 

2Q�D�SHUVRQDO�QRWH�WKLV�SDVW�\HDU�ZDV�ILOOHG�ZLWK� 
VHYHUDO�QRWDEOH�WULSV�UHODWHG�WR�FRQIHUHQFHV�DQG�IRU�
VKHHU�IXQ��LQFOXGLQJ�7H[DV��/OR\GPLQVWHU� 
6DVNDWFKHZDQ��+DOLID[�1RYLD�6FRWLD��DQG�VHYHUDO�
WULSV�EDFN�WR�3HQQV\OYDQLD�ZLWK�-RQDK���%\�WKH�ZD\�
WKHUH�KDV�EHHQ�D�VOLJKW�VKLIW�LQ�-RQDK
V�FDUHHU� 
DVSLUDWLRQV��,W�VHHPV�WKDW�WKH�SRVVLELOLW\�RI�EHFRPLQJ�
D�YROFDQRORJLVW�KDV�WDNHQ�D�EDFN�VHDW�WR�RZQLQJ�D�
ERRN�VWRUH�DQG�MXVW�WKH�RWKHU�GD\�KH�WROG�PH�KH�ZDV�
ZRUNLQJ�RQ�D�EXVLQHVV�PRGHO��+H�QHYHU�FHDVHV�WR�
DPD]H�PH��%H�VXUH�WR�VWRS�LQ�LI�\RX�JHW�WKH�FKDQFH�
DQG�DOO�WKH�EHVW�LQ�WKH�FRPLQJ�\HDU���� 

a0DUN 

'U��0DUN�.XOS��$VVRFLDWH�3URIHVVRU 
3 D J H � �  
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6LJPD�*DPPD�(SVLORQ�+RQRUV�6RFLHW\��6*(� 

7KH�6RFLHW\�RI�6LJPD�*DPPD�(SVLORQ��6*(��ZDV�HVWDEOLVKHG�WR�UHFRJQL]H�VFKRODUVKLS�DQG�
SURIHVVLRQDOLVP�LQ�WKH�(DUWK�6FLHQFHV��,WV�REMHFWLYHV�DUH�WKH�VFKRODVWLF��VFLHQWLILF��DQG�SURIHVVLRQDO�
DGYDQFHPHQW�RI�LWV�PHPEHUV�DQG�WKH�H[WHQVLRQ�RI�UHODWLRQV�RI�IULHQGVKLS�DQG�DVVLVWDQFH�DPRQJ�
FROOHJHV�DQG�XQLYHUVLWLHV�ZKLFK�DUH�GHYRWHG�WR�WKH�DGYDQFHPHQW�RI�WKH�(DUWK�6FLHQFHV� 

+HUH�DW�812��RXU�JURXS�UHSUHVHQWV�WKH�*DPPD�2PLFURQ�&KDSWHU�RI�6*(��:H�DUH�D�YHU\�DFWLYH�DQG�FORVH-NQLW�JURXS�
ZLWKLQ�WKH�GHSDUWPHQW��(DFK�\HDU�RXU�PHPEHUV�WDNH�SDUW�LQ�PXOWLSOH�YROXQWHHU�HYHQWV�DQG�RIIHU�ZHHNO\�YROXQWHHU�KRXUV��
,Q�$XJXVW��RXU�FKDSWHU�ZDV�DZDUGHG�WKH�&KDSWHU�6HUYLFH�$ZDUG�IRU�WKH�����-�����VFKRRO�\HDU��:H�LQWHQG�WR�PDLQWDLQ�
WKDW�DZDUG�VWDWXV�WKLV�\HDU��:H�ZRXOG�DOVR�OLNH�WR�FRQJUDWXODWH�&DUULH�0LOOHU�RQ�UHFHLYLQJ�WKH�:�$��7DUU�$ZDUG�IRU�WKH�
����-�����VFKRRO�\HDU��&DUULH�HPERGLHG�DOO�DVSHFWV�RI�6*(¶V�PLVVLRQ��%HVLGHV�WKH�UROH�WKDW�VKH�SOD\HG�DV�3UHVLGHQW��
&DUULH�DOVR�ZHQW�DERYH�DQG�EH\RQG�IRU�RWKHUV�LQ�WKH�GHSDUWPHQW��DV�ZHOO�DV��KHU�UHVHDUFK�DQG�DFDGHPLF�ZRUN��:H�DUH�
SURXG�WR�FDUU\�RQ�WKH�OHJDF\�VKH�OHIW�EHKLQG�� 

7KH�*DPPD�2PLFURQ�&KDSWHU�KDV�VHFXUHG�IXQGLQJ�DQG�LQWHQGV�WR�DWWHQG�6*(¶V���WK�%LHQQLDO�&RQYHQWLRQ��ZKLFK�ZLOO�
EH�KHOG�$SULO��-��LQ�0DUWLQ��71��7KLV�LV�YHU\�H[FLWLQJ�QHZV�IRU�RXU�FKDSWHU��a�-HVVLFD 

����-�����2IILFHUV 

-HVVLFD�9LOOHUV��3UHVLGHQW 

/HDK�7HYLV��9LFH-3UHVLGHQW 

-RVHSK�+DQNHUVRQ��
6HFUHWDU\ 

5LDQD�*URXW��7UHDVXUHU 

5REHUW�:��0RKROOHQ�-U���/HDK�7HYLV��&KULV�0F/LQGRQ��12*6���-HVVLFD�9LOOHUV�DQG�:D\QH�$OOH\QH� 

NOGS 

&DUULH�0LOOHU� 

:�$��7DUU�$ZDUG�5HFLSLHQW� 
����-����� 



-DUHG�%XOORFN�LV�D�0�6��FDQGLGDWH��
DGYLVHG�E\�'U��0DUN�.XOS��KH�LV� 
UHVHDUFKLQJ�WKH�FRUUHODWLRQ�EHWZHHQ�
GHHS-VHDWHG�JURZWK�IDXOWV�DQG�VXE�
VLGHQFH�LQ�WKH�0LVVLVVLSSL�5LYHU� 
'HOWD� +H�LV�IRFXVHG�RQ�LPSOHPHQWLQJ�
RLO�DQG�JDV�LQGXVWU\�GDWD�ZLWK�QHDU-
VXUIDFH�GDWD�WR�DVVHVV�ZKHWKHU�GHHS
-VHDWHG�JURZWK�IDXOWV�KDYH�DIIHFWHG�
PRGHUQ�JHRPRUSKRORJ\��

$IWHU�FRPSOHWLQJ�D�%�6��LQ�*HRORJ\�
IURP�0LOOVDSV�&ROOHJH�LQ�-DFNVRQ��
06�KH�HQUROOHG�DW�812�WR�EHJLQ�KLV�
JUDGXDWH�VFKRRO�MRXUQH\��,Q�WKH�
6SULQJ������VHPHVWHU��KH�ZDV�D�

PHPEHU�RI�812¶V�,PSHULDO�%DUUHO�$ZDUG�WHDP�WKDW�SODFHG�
VHFRQG�DW�WKH�*XOI�&RDVW�5HJLRQDO�FRPSHWLWLRQ��$V�DQ�RIILFHU�
LQ�WKH�$$3*�DQG�6*(�VWXGHQW�RUJDQL]DWLRQV�DW�812��-DUHG�LV�
DFWLYHO\�LQYROYHG�LQ�YROXQWHHULQJ�DQG�FRRUGLQDWLQJ�IXWXUH�
HYHQWV�IRU�RXU�GHSDUWPHQW�DQG�HOVHZKHUH�LQ�WKH�FRPPXQLW\��
-DUHG�ZDV�DEOH�WR�WHVW�DQG�EXLOG�RQ�KLV�JHRORJLF�VNLOOV�DQG�
NQRZOHGJH�DV�D�*HRORJ\�,QWHUQ�DW�//2*�([SORUDWLRQ� 
&RPSDQ\�LQ�&RYLQJWRQ��/$�GXULQJ�WKH������VXPPHU�� 

8SRQ�FRPSOHWLQJ�KLV�0�6��GHJUHH�LQ�������KH�SODQV�RQ� 
SXUVXLQJ�D�FDUHHU�DV�D�JHRVFLHQWLVW�LQ�WKH�RLO�DQG�JDV�LQGXVWU\��
:KHQHYHU�-DUHG�FDQ�ILQG�WLPH�EHWZHHQ�ZRUN�DQG�VFKRRO��KH�
W\SLFDOO\�VSHQGV�LW�ILVKLQJ�RU�ZDWFKLQJ�WKH�1HZ�2UOHDQV�
6DLQWV���:KR�'DW� 
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-HVVLFD�
9LOOHUV 

LV�D�0DVWHU¶V�
FDQGLGDWH�
LQYHVWLJDWLQJ�
VHGLPHQW�

WUDQVSRUW�WUHQGV�DORQJ�PDUVK-ED\�
ERXQGDULHV�DQG�LWV�LPSOLFDWLRQ�IRU�
PDUVK�VKRUHOLQH�UHVWRUDWLRQ��-HVVLFD�
ZDV�ERUQ�DQG�UDLVHG�LQ�WKH�FLW\�RI�1HZ�
2UOHDQV�DQG�JUHZ�XS�VSHQGLQJ�KHU�
ZHHNHQGV�DORQJ�WKH�JXOI�FRDVW�ZKHUH�
VKH�ZDV�H[SRVHG�WR�WKH�HIIHFWV�RI�WKH�
FRDVWDO�FULVLV��DLGLQJ�WR�KHU�LQWHUHVW�LQ�
JHRORJ\�DQG�FRDVWDO�VWXGLHV��8SRQ�
DFFHSWDQFH��-HVVLFD�ZDV�JUDQWHG�DQ�
DVVLVWDQWVKLS�E\�WKH�/RXLVLDQD�6HD�
*UDQW�WKDW�LV�IXQGHG�E\�WKH�&RDVWDO�
3URWHFWLRQ�DQG�5HVWRUDWLRQ�
$XWKRULW\��&35$���ZKHUH�VKH�VHUYHV�
DV�DQ�LQWHUQ��6KH�ZDV�DOVR�DZDUGHG�
WKH�0DVWHU¶V�([FHOOHQFH�$ZDUG��7KLV�
SDVW�\HDU��-HVVLFD�KDV�UHFHLYHG�WKH�
*OHQQ�+HUEHUW�&RDVWDO�	�
(QYLURQPHQWDO�6FKRODUVKLS�DQG�WKH�
1HZ�2UOHDQV�*HRORJLFDO�6RFLHW\�
*UDGXDWH�6FKRODUVKLS��7KLV�SDVW�
VXPPHU��VKH�ZDV�DOVR�DZDUGHG�D�
*HRORJLFDO�6RFLHW\�RI�$PHULFD�
*UDGXDWH�5HVHDUFK�*UDQW�WR�VXSSRUW�
KHU�ILHOG�VWXGLHV��-HVVLFD�LV�VHUYLQJ�DV�
WKH�����-�����3UHVLGHQW�RI�812¶V�
6LJPD�*DPPD�(SVLORQ�FKDSWHU�DQG�WKH�
6HFUHWDU\�RI�812¶V�$$3*�FKDSWHU��
7KLV�VSULQJ�-HVVLFD�KRSHV�WR�DFTXLUH�
KHU�*,7�OLFHQVH�� 

)DYRULWH�0LQHUDO��7RXUPDOLQH 

)DYRULWH�1DWLRQDO�3DUN��%LJ�%HQG�
1DWLRQDO�3DUN 

)DYRULWH�*HRORJLVW��-DPHV�+XWWRQ� 

-HVVLFD�9LOOHUV�RQ�WKH�)RXQWDLQ�)RUPDWLRQ��D�
3HQQV\OYDQLDQ�DJHG�FRQJORPHUDWH�IRUPHG�E\�WKH�
HURVLRQ�RI�WKH�$QFHVWUDO�5RFN\�0RXQWDLQV�DQG�
GHSRVLWHG�DV�DOOXYLDO�IDQV��3LFWXUH�WDNHQ�RXWVLGH�RI�
&RORUDGR�6SULQJV��&RORUDGR� 

)2817$,1�)250$7,21�
´5('�52&.6µ 
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³+HOOR��3HRSOH�NQRZ�PH�DV�-RVHSK�³-RH�&RRO´�+DQNHUVRQ�DQG�,¶P�JRLQJ�LQWR�P\�
VHFRQG�\HDU�RI�*UDGXDWH�6FKRRO�XQGHU�'U��0DUN�.XOS��6HFUHWDU\�IRU�812¶V�6*(�
FKDSWHU�DV�ZHOO�DV�&R-+HDG�7$�IRU�WKH�GHSDUWPHQW��,¶P�FXUUHQWO\�UHVHDUFKLQJ�
JURZWK�IDXOWV�LQ�WKH�7HUUHERQQH�%DVLQ�WR�GHWHUPLQH�ZKHWKHU�RU�QRW�WKHVH�IDXOWV�DUH�
VWLOO�DFWLYH�WRGD\�DQG�ZKDW�WKDW�DFWLYLW\�ZRXOG�PHDQ�IRU�VXUIDFH�PRUSKRORJ\�DQG�
VXEVLGHQFH� ,¶P�D�UHDO�OLYH�ZLUH��D�KRW�WLFNHW�LI�\RX�ZLOO��,�UHDOO\�OLNH�WHD�VR�FDWFK�PH�
EUHZLQ¶�XS�D�FXS�LQ�WKH�IURQW��,¶P�IURP�1RUWK�&DUROLQD�DQG�DP�VWLOO�ORRNLQJ�IRU�D�

TXDOLW\�EDUEHFXH�MRLQW��VR�LI�\RX�NQRZ�RQH��FRPH�ILQG�PH͘� 
'Ž�WĂŶƚŚĞƌƐ�͘͘�<��W�WKhE�/E' 

5LDQD�*URXW�LV�D�JUDGXDWH�DVVLVWDQW�HQWHULQJ�KHU�VHFRQG�\HDU�RI�JUDGXDWH�
VFKRRO���DGYLVHG�E\�'U��0DUN�.XOS��6KH�LV�RULJLQDOO\�IURP�D�VPDOO�WRZQ�RQ�WKH� 
3XJHW�6RXQG�LQ�:DVKLQJWRQ�6WDWH��6KH�JUHZ�XS�VKRZLQJ�KHU�KRUVHV��KHOSLQJ�KHU�
SDUHQWV�ZLWK�WKHLU�VKHOOILVK�FRPSDQ\��DQG�MXVW�HQMR\LQJ�WKH�3XJHW�6RXQG�DQG�DOO�LW�
KDV�WR�RIIHU��1RZ�OLYLQJ�LQ�1HZ�2UOHDQV�VKH�LV�VWXG\LQJ�FRDVWDO�JHRPRUSKRORJ\�
IRFXVLQJ�RQ�WRWDO�GLVWULEXWLRQ�DQG�WRWDO�OHQJWK�RI�VKHOO�EHUPV�IRXQG�WKURXJKRXW� 
%LOR[L�PDUVK��$IWHU�VKH�JUDGXDWHV�VKH�KRSHV�WR�VHFXUH�D�MRE�VRPHZKHUH�EDFN�RQ�
WKH�ZHVW�FRDVW«��EHFDXVH�IRU�5LDQD�«�´ZHVW�FRDVW�-�EHVW�FRDVW�´ 

5REHUW��%REE\��0RKROOHQ��*HRORJLVW�LQ�7UDLQLQJ��*,7���0�6��
LQ�((6��HDUQHG�D�%�6��LQ�*HRVFLHQFH�IURP�:HVW�&KHVWHU� 
8QLYHUVLW\��3�$���LQ�)DOO�������,�DP�FXUUHQWO\�ZRUNLQJ�RQ�P\� 
WKHVLV��'LVSODFHPHQW�5DWHV�DQG�/DWHUDO�&RQWLQXLW\�RI�%DWRQ�
5RXJH�)DXOW�6\VWHP�6HJPHQWV�LQ�WKH�9LFLQLW\�RI�WKH�(DVW� 
2UOHDQV�/DQG�%ULGJH��/RXLVLDQD��ZKLFK�LQFOXGHV�VWXGLHV�RI�
FRDVWDO�ODQG�ORVV�DQG�ORFDO�IDXOWLQJ�LQ�WKH�UHJLRQ�RI�WKH�(DVW� 
2UOHDQV�/DQG�%ULGJH�LQ�EHWZHHQ�/DNH�3RQWFKDUWUDLQ�DQG�/DNH�
%RUJQH��3UHYLRXV�VWXGLHV��VXFK�DV�WKRVH�E\�UHFHQW�JUDGXDWH�
-RVHSK�)UDQN��KDYH�PDSSHG�VXUIDFH�WUDFHV�RI�IDXOWV�ORFDWHG�LQ�
/DNH�%RUJQH��2XU�VWXG\�ZLOO�PDS�WKH�H[WHQW�DQG�DWWHPSW�WR�
TXDQWLI\�UDWHV�RI�IDXOWV�ORFDWHG�LQ�/DNH�3RQWFKDUWUDLQ��7KHVH�

IDXOWV�PD\�EH�LQ�ODWHUDO�FRQWLQXLW\�ZLWK�WKH�IDXOWV�VWXGLHG�LQ�/DNH�%RUJQH�DV�SRVVLEOH�H[WHQVLRQV�RI�WKH�%DWRQ�
5RXJH�)DXOW�6\VWHP�EHQHDWK�WKH�(DVW�2UOHDQV�/DQG�%ULGJH��7KH�GDWD�XVHG�LQ�WKLV�VWXG\�LQFOXGHV�YLEUDFRUHV��
ELRVWUDWLJUDSKLF�PDUNHUV��&KLUS�VHLVPLF��YLEUDFRUH�UDGLRFDUERQ�GDWHG�VDPSOHV��GHHS��'�DQG��'�LQGXVWU\� 
VHLVPLF�GDWD��%DVLQ0RG�VRIWZDUH�DQDO\VLV�RI�WKH�3RQWFKDUWUDLQ�%DVLQ��DV�ZHOO�DV�GHHS�ZHOO�ORJV��,�KDYH� 
UHFHLYHG�WKH�1HZ�2UOHDQV�*HRORJLFDO�6RFLHW\�6FKRODUVKLS�DQG�WKH�*OHQ�+HEHUW�3HWUROHXP�DQG�*HRORJ\�
$ZDUG�IRU�)DOO������WR�FRQWLQXH�P\�UHVHDUFK��,�KRSH�WR�XVH�P\�NQRZOHGJH�DQG�H[SHULHQFH�IURP�WKH�
8QLYHUVLW\�RI�1HZ�2UOHDQV�WR�REWDLQ�D�FDUHHU�LQ�WKH�SHWUROHXP�LQGXVWU\� 

����-�����((6�*5$'8$7(�$66,67$176 

0HDJDQ�5XVVHOO��+L�HYHU\RQH��0\�QDPH�LV�0HDJDQ�DQG�,�DP�D�FXUUHQW�3K�'��VWXGHQW�
ZRUNLQJ�XQGHU�'U��0DUN�.XOS��,�MXVW�PRYHG�KHUH�IURP�3HQVDFROD��)ORULGD�ZLWK�P\�VL[-\HDU�ROG�
VRQ��5DGOH\��,�HDUQHG�P\�0DVWHUV�RI�6FLHQFH�LQ�(QYLURQPHQWDO�6FLHQFH�IURP�WKH� 8QLYHUVLW\�
RI�:HVW�)ORULGD��0\�WKHVLV�ZDV�WLWOHG�³$SSOLFDWLRQ�RI�DQ�8QPDQQHG�$HULDO�9HKLFOH��8$9��WR�
$VVHVV�'XQH�9XOQHUDELOLW\´��0\�UHVHDUFK�LQWHUHVWV�FRYHU�D�EURDG�VSHFWUXP�RI� (QYLURQPHQWDO�
6FLHQFH��EXW�,�UHDOO\�HQMR\�XWLOL]LQJ�HPHUJLQJ�WHFKQRORJ\�WR�H[SDQG�RXU�DELOLWLHV�LQ�GDWD�
FROOHFWLRQ�DQG�JHRPRUSKRORJ\��,Q�P\�VSDUH�WLPH�,�OLNH�WR�KLNH��WUDYHO��EH�D�WRXULVW��DQG�VSHQG�
WLPH�ZLWK�5DGOH\�� 

New Haven Pizza is the best pizza.



'DQLHO�%XUNH�KDLOV�IURP�D�IDU-RII�
ODQG�NQRZQ�DV�WKH�:HVWEDQN���6SH�
FLILFDOO\��KH�LV�D�QDWLYH�RI��0DUUHUR��
/$�DQG�DWWULEXWHV�KLV�DFDGHPLF�LQWHU�
HVWV�WR�KDYLQJ�JURZQ�XS�KXQWLQJ�DQG� 
ILVKLQJ�RQ�WKH�/RXLVLDQD�&RDVW���+H�
PRYHG�WR�%DWRQ�5RXJH���ZHHNV�EH�
IRUH�+XUULFDQH�.DWULQD�WR�DWWHQG�/RXL�
VLDQD�6WDWH�8QLYHUVLW\�DQG�JUDGXDWHG�
LQ������ZLWK�D�%�6��LQ�1DWXUDO�5H�
VRXUFH�(FRORJ\�DQG�0DQDJHPHQW���
+H�MXVW�FRQFOXGHG�D��-\HDU�VWLQW�

ZRUNLQJ�DV�D�ILVKHU\�REVHUYHU�IRU�WKH�1DWLRQDO�0DULQH�)LVKHULHV�6HU�
YLFH��7KDW¶V�RYHU�����GD\V�VSHQW�DW�VHD�RQ�FRPPHUFLDO�ILVKLQJ�ERDWV�
FROOHFWLQJ�GDWD�RQ�ILVKLQJ�HIIRUW��E\FDWFK��DQG�SURWHFWHG�VSHFLHV�LQWHU�
DFWLRQ��'DQLHO�MRLQHG�812�LQ�$XJXVW�RI�������SXUVXLQJ�KLV�0DVWHU¶V�
XQGHU�'U��2¶&RQQHOO� +LV�WKHVLV�ZLOO�IRFXV�RQ�ILVK�VSHFLHV 
DVVHPEODJHV�LQ�/DNH�3RQWFKDUWUDLQ�ZLWK�HPSKDVLV�RQ�WKH�HIIHFWV�RI�
WKH������%RQQHW�&DUUH�6SLOOZD\�RSHQLQJV�� 
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0DOFROP�&URVV�LV�D�ILUVW-\HDU�0�6��
FDQGLGDWH�DQG�ZRUNV�ZLWKLQ�WKH�GHSDUW�
PHQW�DV�D�*UDGXDWH�5HVHDUFK�$VVLV�
WDQW��+H�KROGV�D�%�6��LQ�*HRORJ\�ZLWK�D�
PLQRU�LQ�3K\VLFV�IURP�WKH�8QLYHUVLW\�RI�
$UNDQVDV��:KLOH�DW�$UNDQVDV� 
0DOFROP
V� XQGHUJUDGXDWH�UHVHDUFK�
LQYROYHG�DQD�O\]LQJ�WKH�LQIOXHQFH�RI�
ZDVKLQJ�SURFH�GXUH�GXULQJ�PLQHUDO�
VHSDUDWLRQ�RQ�GHWUL�WDO�PLQHUDO�VWXGLHV�� 
&XUUHQWO\��KH�ZRUNV�XQGHU�WKH�DGYLVH�

PHQW�RI�'U��5REHUW�0DKRQ�DW�812�LQ�FROODERUDWLRQ�ZLWK�WKH�8�6��1D�
YDO�5HVHDUFK�/DERUDWRU\�DW�6WHQQLV�6SDFH�&HQWHU��7KH�IRFXV�RI�KLV�
WKHVLV�LV�RQ�VHGLPHQW�UHVXVSHQVLRQ�PRGHOOLQJ�DQG�ELRORJ\
V�UROH�LQ�
WKH�IRUPDWLRQ�RI�ULSSOHV�LQ�RVFLOODWRU\�HQYLURQPHQWV�� 

0LFKDHO�$PRV��,¶P�D�QHZ�
JUDGXDWH�DVVLVWDQW��ZRUNLQJ�ZLWK�'U��
0DKRQ��WKDW�UDQJ�LQ�WKH�QHZ�\HDU�E\�
GULYLQJ�P\�FDWV�DQG�WXUWOH�LQ�P\�OLWWOH�
3ULXV�WR�1HZ�2UOHDQV� �+HUH�,¶P�ORRNLQJ�
DW�VXVSHQGHG�VHGLPHQW�FRQFHQWUDWLRQV�
DORQJ�XQGHUZDWHU�FKDQQHO�OHYHHV�RQ�
:D[�/DNH�'HOWD��2QFH��,�JUHZ�XS�LQ�
.DQVDV��EXW�OHIW�DW����WR�JHW�D�%$�LQ�
&ODVVLFDO�/LQJXLVWLFV�DW�&DOYLQ�&ROOHJH�LQ�
0LFKLJDQ� �,�WKHQ�WDXJKW�(QJOLVK�LQ�WKH�
&]HFK�5HSXEOLF��&KLQD��DQG�6RXWK�
.RUHD�RYHU�DQ�HLJKW�\HDU�SHULRG� �,�
PRYHG�EDFN�WR�WKH�6WDWHV�LQ������DQG�
VWDUWHG�GRLQJ�XQGHUJUDGXDWH�ZRUN�LQ�
JHRORJ\�DV�D�QHZ�FDUHHU��1RZ�,�ILQG�
P\VHOI�LQ�WKH�VZDPS�VZLPPLQJ�ZLWK�
VKDUNV�DQG�JDWRUV�IRU�GDWD�LQ�VHDUFK�RI�
GHOWD�QLUYDQD�  � 

'U��0DGGLH�)RVWHU-0DUWLQH]� 

+HOOR� HYHU\RQH�� ,� MRLQHG� 812� LQ� )HEUXDU\� DV� D� 5HVHDUFK�
$VVRFLDWH�IRU�'U��*HRUJLRX��DQG�,�FRXOGQ¶W�EH�KDSSLHU�DERXW�
LW�� 0\� EDFNJURXQG� LV� LQ� HQYLURQPHQWDO� IOXLG� PHFKDQLFV��
SDUWLFXODUO\� ZLWKLQ� FRDVWDO� PDUVKHV� ,� ZDV� D� SRVWGRF� DW�
/68¶V� &HQWHU� IRU� &RDVWDO� 5HVLOLHQF\�� DQG� ,� HDUQHG� D� 3K'�
DQG�06�LQ�HQYLURQPHQWDO�HQJLQHHULQJ�IURP�8&�%HUNHOH\�DQG�
D� %(� LQ� FLYLO� HQJLQHHULQJ� IURP� &RRSHU� 8QLRQ�� $V� D� 1HZ�
2UOHDQV� QDWLYH�� ,¶P� WKULOOHG� WR� EH� D� SDUW� RI� WKH� 812�
FRPPXQLW\�� 7KHVH� SDVW� IHZ� PRQWKV� KDYH� EHHQ� ILOOHG� ZLWK�
JUHDW�QHZ�WKLQJV�–� IURP�OHDUQLQJ�QHZ�VNLOOV��KHOOR�'HOIW��'��
WR� FRQGXFWLQJ� ILHOGZRUN� LQ� QHZ� SODFHV� �0DVVDFKXVHWWV���� 
0\� H[WUDFXUULFXODU� LQWHUHVWV� LQFOXGH� ³JUHHQLQJ´�0DUGL�*UDV��
OLVWHQLQJ� WR� 135�� DQG� VSHQGLQJ� WLPH� ZLWK� P\� HLJKW� QLHFHV�
DQG�QHSKHZV�� ,� ORYH�PHHWLQJ�DQG�WDONLQJ� WR�SHRSOH��VR�IHHO�
IUHH�WR�FRPH�VD\�KL����a�0DGGLH 
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6WUXFWXUDO�*HRORJ\�)LHOGWULS�WR�0W��&KHDKD�$ODEDPD 



,W¶V�QHDUO\�WHQ�\HDUV�VLQFH�3,(6�EHJDQ�RXU�ZRUN�
DW�&(5)�VR�LW¶V�WLPH�WR�ORRN�EDFN�DQG�UHIOHFW��
&(5)�KDV�EHHQ�VHUYLQJ�SULPDULO\�DV�D�FHQWHU�
IRU�ILHOG-EDVHG�FRDVWDO�HGXFDWLRQ�ZKHUH�SHRSOH�
RI�DOO�DJHV�JR�WR�OHDUQ�DERXW�WKH�FRDVWDO�V\VWHP�
ZLWKRXW�OHDYLQJ�1HZ�2UOHDQV��(DFK�\HDU�RXU�
HGXFDWLRQDO� SURJUDPV�UHDFK�DURXQG�������
SHRSOH�HDFK�\HDU��:H�DOVR�IXOILOO�D�UHVHDUFK�
PLVVLRQ��SURYLGLQJ�D�FRQYHQLHQW�ERDW�GRFN�DQG�
GHSDUWXUH�SRLQW�IRU�ZDWHU-EDVHG�UHVHDUFK�
WKURXJKRXW�WKH� 3RQWFKDUWUDLQ�HVWXDU\�� 

,Q�)LVFDO�\HDU���������&(5)�
KRVWHG�DERXW�����.-��� 
VWXGHQWV������FROOHJH�VWXGHQWV��
����WHDFKHUV�FRPSOHWLQJ� 
SURIHVVLRQDO�GHYHORSPHQW� 
ZRUNVKRSV��DQG�����RWKHU�
DGXOWV��LQFOXGLQJ�/RXLVLDQD� 
0DVWHU�1DWXUDOLVW�3URJUDP� 
WUDLQHHV�DQG�RWKHU�ZRUNVKRS�
SDUWLFLSDQWV� 

6HYHUDO�812�VWXGHQWV��((6�
DQG�%LRORJLFDO�6FLHQFHV��KDYH�
EHHQ�DFWLYHO\�LQYROYHG�LQ�WKH�SURJUDPV�WDNLQJ�SODFH�DW�
&(5)�LQ�WKH�SDVW�\HDU��7DQHH�-DQXV]�KDV�KHOSHG� 
IDFLOLWDWH�QXPHURXV�VWXGHQW�DQG�DGXOW�ZRUNVKRSV��
7DQHH��'DQLHOOH�0DQJLSDQR�DQG�%REE\�0RKROOHQ�DOO�
KHOSHG�IDFLOLWDWH�D�FRDVWDO�UHVWRUDWLRQ�ZRUNVKRS�LQ�
-DQXDU\�DQG�7DQHH��7DUD�<RFXP�DQG�-HVVLFD�9LOOeUV�
OHG�D�ILHOG�WULS�IRU�RXW�RI�WRZQ�FROOHJH�VWXGHQWV�LQ�0D\��
&DUULH�0LOOHU�DQG�RWKHU�6*(�PHPEHUV�DOVR� 
YROXQWHHUHG�WKHLU�WLPH�WR�KHOS�ZLWK�PDLQWHQDQFH�ODVW�
VSULQJ��,�ZRXOG�ORYH�WR�VHH�PRUH�((6�VWXGHQWV�EH�
FRPLQJ�LQYROYHG�LQ�DFWLYLWLHV�DW�&(5)�WKURXJK�UH�
VHDUFK�DQG�SURJUDP�VXSSRUW� 

&(5)�LV�DQ�LGHDO�SODFH�IRU�PDQ\�FRDVWDO�DFWLYLWLHV� 
EHFDXVH�RI�LWV�FRQYHQLHQW�ORFDWLRQ��MXVW�D���-PLQXWH�
GULYH�IURP�812��RQ�&KHI�0HQWHXU�+LJKZD\�DW�&KHI�
0HQWHXU�3DVV��ZLWK�HDV\�ERDW�DFFHVV�WR�DOO�SDUWV�RI�
WKH�3RQWFKDUWUDLQ�HVWXDU\��6R�SOHDVH�SODQ�WR�YLVLW�
VRRQ��7R�FRRUGLQDWH��FRQWDFW�'LQDK�0D\JDUGHQ�DW�
GPD\JDUG#XQR�HGX�� 

3RQWFKDUWUDLQ�,QVWLWXWH�IRU�(QYLURQPHQWDO�6FLHQFHV��3,(6� 
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$FWLYLWLHV�DW�6KHD�3HQODQG�&RDVWDO�(GXFDWLRQ�DQG�5HVHDUFK�)DFLOLW\��&(5)� 

(OHPHQWDU\�VWXGHQWV�
PDNLQJ�IXQ�GLVFRYHULHV 

812� 
6FLHQFH� 
(GXFDWLRQ�� 
VWXGHQWV�LQ�
FDQRHV�ZLWK�
'U��,YDQ�*LOO� 

�WK�JUDGH�VWXGHQWV�ZRUNLQJ�
ZLWK�D�GHOWD�PRGHO 

+LJK�VFKRRO�VWXGHQWV�GRLQJ�
ZDWHU�PHDVXUHPHQWV 

+LJK�VFKRRO�VWXGHQWV�GRLQJ�ZDWHU�PHDVXUHPHQWV 
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'U��.UDLJ�'HUVWOHU��$VVRFLDWH�3URIHVVRU 

,� DP� JUDGXDOO\� SURFHHGLQJ� WRZDUG� UHWLUHPHQW�� DOWKRXJK� ,� DP� QRW� ������
VXUH� ZKLFK� VHPHVWHU� ZLOO� EH� P\� ODVW�� � 0HDQZKLOH�� ,� FRQWLQXH� WR� HQMR\�
WHDFKLQJ�DQG�VHUYLQJ�RQ�YDULRXV�XQLYHUVLW\�FRPPLWWHHV�DQG�WKH�6HQDWH�� 

,�ORVW�P\�EHORYHG�\HOORZ�ODE�%HQMDPLQ�)UDQNOLQ�'HUVWOHU� LQ�0DUFK��+H�OLYHG�
���DQG�D�KDOI�\HDUV��DIWHU�GHFOLQLQJ�IRU�DERXW�D�\HDU��%HQ
V�ILQDO�GD\�ZHUH�
XQKDSS\�� EXW� RWKHUZLVH� KH� QHYHU� VWRSSHG� ORYLQJ� DWWHQWLRQ�� VQDFNV�
�LQFOXGLQJ�PDSOH�EDFRQ�GRQXWV���WULSV�WR�WKH�ODNH��FKHZLQJ�RQ�WHQQLV�EDOOV��
DQG�GHVWUR\LQJ�\RJKXUW�FXSV��,�DGRSWHG�D�QHZ�SXSS\�DERXW�D�PRQWK�ODWHU��
D��OE���-ZHHN�ROG�\HOORZ�ODE�QDPH�-DFRE�%URQRZVNL�'HUVWOHU��0\�JLUOIULHQG�
SURPSWO\�GXEEHG�KLP� �%RVFR��� VR�VPDUW�PRQH\�VD\V� WKDW�ZH�ZLOO� DOZD\V�
XVH�WKH�QLFNQDPH��$V�,�ZULWH�WKLV��%RVFR�LV���PRQWKV�ROG�����OEV��DQG�EDG�
WR�WKH�ERQH��+DKD� 

,� KDG� WKH� JUHDW� SOHDVXUH� RI� ORFDWLQJ� DQ� DPD]LQJ� FROOHFWLRQ� RI�
/RZHU� &DPEULDQ� HFKLQRGHUPV� IURP� 0RURFFR� ODVW� VXPPHU��
0DQ\�GR]HQV�RI�H[FHOOHQW�VSHFLPHQV��DOO�XQGHVFULEHG�VSHFLHV�
IURP�WKH�YHU\�EDVH�RI�WKH�HFKLQRGHUP�HYROXWLRQDU\�WUHH�����,
YH�
EHHQ�SUHSDULQJ�DQG�VWXG\LQJ�WKHP�SUHWW\�PXFK�QRQ-VWRS�VLQFH�
HDUO\�$XJXVW���*UHDW�VWXII�WKDW�ILWV�GLUHFWO\�LQWR�WKH�ZRUN�RQ�HDUO\�
FKLQRGHUP� IRVVLOV� WKDW� ,�VWDUWHG� LQ� WKH�����
V�DQG� WKHQ�SLFNHG�
XS�DJDLQ� LQ� WKH�SDVW� IHZ�\HDUV��DQG� WDONHG�DERXW�DW�*6$� ODVW�
1RYHPEHU� 

,�DP�VWLOO�GRLQJ�YHUWHEUDWHSDOHRQWRORJ\�DV�ZHOO��PRVWO\� ODE�ZRUN�IRU�RWKHU�RUJDQL]DWLRQV��
,Q�IDFW��DV�,�ZULWH�WKLV��,�DP�SUHSDULQJ�WR�KHDG�RXW�WR�/RV�$QJHOHV�WR�KHOS�D�IRUPHU�VWXGHQW�
DVVHPEOH�DQG�UHVWRUH�D�7ULFHUDWRSV�VNXOO�� ,�FROOHFWHG� WKH�VNXOO�\HDUV�DJR��GRQDWHG� LW� WR�
KLV�HGXFDWLRQDO�IRXQGDWLRQ�D�GHFDGH�DJR�DQG�QRZ�WKH\�ZDQW�LW�PRXQWHG�IRU�GLVSOD\��,W�LV�
JRRG� WR� NQRZ� WKDW� DOO� WKRVH� GLQRVDXU� H[SHGLWLRQV� \LHOGHG� XVHIXO� IRVVLOV�� HYHQ� LI� 812� 
�RU�1HZ�2UOHDQV��QHYHU�GHFLGHG�WR�EXLOG�LWV�RZQ�PXVHXP� 

,�DOZD\V�HQMR\�KHDULQJ�IURP�IRUPHU�VWXGHQWV��FROOHDJXHV��DQG�
RWKHU�IULHQGV��7U\�HPDLO��)DFHERRN��RU�JRG�IRUELG��VWRS�E\�� 

%HVW�ZLVKHV�WR�\RX�DOO� 

8QGHVFULEHG�HGULRDVWHURLG�
HFKLQRGHUP��/RZHU� 

&DPEULDQ��0RURFFR���PP�� 

8QGHVFULEHG� 
GLEUDQFKLF\VWLG� 

HFKLQRGHUP��/RZHU�
&DPEULDQ��0RURFFR�

���FP�� 

7KH�7ULFHUDWRSV�VNXOO�QLFNQDPHG��3XII���
0RXQWHG�DQG�UHVWRUHG�E\�.UDLJ�DQG� 
0DUFXV�(ULNVHQ� 

��������� 
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7KH�6RFLHW\�IRU�(DUWK�DQG�(QYLURQPHQWDO�6FLHQFHV��6((6��LV�DQ�DFWLYH�VWXGHQW�RUJDQL]DWLRQ�ZLWKLQ�WKH�
(DUWK�DQG�(QYLURQPHQWDO�6FLHQFHV�'HSDUWPHQW�� ,WV�PLVVLRQ� LV�SURPRWH�DOO�DVSHFWV�RI�RXU�GHSDUWPHQW� WR� WKH�
XQLYHUVLW\�DQG�VXUURXQGLQJ�FRPPXQLW\��:H�VWULYH�WR�DFWLYHO\�UHFUXLW�QHZ�VWXGHQWV��XSKROG�DFDGHPLF� LQWHJULW\�
DQG�DFW�DV�VWHZDUGV�RI� WKH� ODQG��6((6�PHPEHUV�SDUWLFLSDWH� LQ�PDQ\�RXWUHDFK�DQG�YROXQWHHU�RSSRUWXQLWLHV�
VXFK�DV��1HZ�2UOHDQV�*HP�DQG�0LQHUDO�6KRZ��%HDFK�6ZHHS��6XSHU�6FLHQFH�6DWXUGD\��*HW�WR�.QRZ�812��
DQG�YDULRXV�RWKHU�HYHQWV� 

7KLV� \HDU�6((6�SODQV� WR� SURYLGH�PXOWLSOH� RSSRUWXQLWLHV� WR� GHSDUWPHQW� VWXGHQWV�ZLWK�PRQH\� UDLVHG� WKURXJK�
PXOWLSOH� IXQGUDLVLQJ� DFWLYLWLHV�� VXFK� DV� WKH� $QQXDO� 0LQHUDO� $XFWLRQ�� 6RPH� RI� RXU� JRDOV� DUH� WR� PDNH� 
LPSURYHPHQWV�WR�WKH�GHSDUWPHQW¶V�.(&.�/DE��WKH�VWXGHQW�FRPPRQ�DUHD��E\�VXSSO\LQJ�DFDGHPLF�UHVRXUFHV�
VXFK�DV� UHTXLUHG�((6�FRXUVH� WH[W��DV�ZHOO�DV��SURYLGLQJ�VWXGHQWV� WKH�RSSRUWXQLW\� WR�EH�H[SRVHG� WR�YDULRXV� 
VFLHQWLILF�� HGXFDWLRQDO� DQG�� RU� SURIHVVLRQDO� HQULFKPHQW� H[SHULHQFHV�� VXFK� DV� ILHOG� WULSV�� FRQIHUHQFHV� RU� 
QHWZRUNLQJ�HYHQWV��6((6�FORVHO\�SDUWQHUV�ZLWK�RWKHU�RUJDQL]DWLRQV�ZLWKLQ�WKH�GHSDUWPHQW��6*(�DQG�$$3*���
3,(6��WKH�1HZ�2UOHDQV�*HP�DQG�0LQHUDO�6RFLHW\��DV�ZHOO�DV��D�IHZ�RWKHUV� 

³:H�DUH�VR�KDSS\�DQG�H[FLWHG�IRU�\RX�DOO�WR�DWWHQG�WKH�$QQXDO�0LQHUDO�$XFWLRQ�WDNLQJ�SODFH�RQ�1RYHPEHU��WK��
:H�ORRN�IRUZDUG�WR�VKRZLQJ�GRQRUV�DQG�DOXPQL�ZKDW¶V�EHHQ�JRLQJ�RQ�LQ�WKH�GHSDUWPHQW�RYHU�WKH�ODVW�\HDU�DQG�
ZKDW¶V�WR�FRPH�´�–�%HQQHWW�3ULFH��9LFH-3UHVLGHQW 

ʹͲͳͻ�	������ϐ�����ǣ 

������������������–���������� 
�������������—�������������� 
��������������—��������� 
������
����—���������� 

0G� 0RKLXGGLQ� 6DNLE� ����� ZLQQHU� RI� XQLYHUVLW\� ZLGH� �07�
FRPSHWLWLRQ��7KH��07�FRPSHWLWLRQ�ZDV�KHOG� ODVW� VSULQJ�DW�812�
ZKHUH� 6DNLE� SUHVHQWHG� KLV� PDVWHU¶V� UHVHDUFK� ZRUN� WR� D� 
QRQ-VSHFLDOLVW� DXGLHQFH� LQ� XQGHU� �� PLQXWHV�� 7KLV� LV� D� JUHDW� 
RSSRUWXQLW\� IRU� JUDGXDWH� VWXGHQW� IRU� DGGLWLRQDO� IXQGLQJ�� 
+H� ZDV� DZDUGHG� *OHQ� +HUEHUW� &RDVWDO� DQG� (QYLURQPHQWDO� 
6FKRODUVKLS�IRU�WKH�)DOO������VHPHVWHU��6DNLE�SUHVHQWHG�D�SRVWHU�
DW� ,QQRYDWH� 812� ODVW� 1RYHPEHU�� +H� LV� DFWLYHO\� LQYROYHG� ZLWK� 
VHYHUDO� VWXGHQW� RUJDQL]DWLRQV�� 0G� 0RKLXGGLQ� � LV� VHUYLQJ� DV� 
SUHVLGHQW�RI�WKH�%DQJODGHVK�6WXGHQW�$VVRFLDWLRQ��%6$��DQG�7UHDVXUHU�RI�0XVOLP�6WXGHQW�$VVRFLDWLRQ��06$��
IRU�����-���VHVVLRQ��6DNLE�LV�DOVR�DFWLYH�PHPEHU�RI�6LJPD�*DPPD�(SVLORQ��6*(��DQG�$PHULFDQ�$VVRFLDWLRQ�
RI�3HWUROHXP�*HRORJLVWV��$$3*�� 

6SULQJ�������07�:LQQHU��0G�0RKLXGGLQ�6DNLE� 
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7KH�$PHULFDQ�$VVRFLDWLRQ�RI�3HWUROHXP�*HRORJLVWV��$$3*��812�&KDSWHU�LV�
XWLOL]HG�WR�H[SRVH�VWXGHQWV�WR�FXUUHQW�HYHQWV�� WRSLFV��DQG�RSSRUWXQLWLHV� LQ�WKH�RLO�

DQG�JDV�LQGXVWU\��/DVW�DFDGHPLF�\HDU�ZH�KRVWHG�WZR�SURIHVVLRQDO�JHRVFLHQWLVWV��IRUPHU�$$3*�'LVWLQJXLVKHG�
/HFWXUHU�'U��5XVW\�5LHVH�DQG�IRUPHU�([[RQ�JHRVFLHQWLVW�'U��)UHG�6FKURHGHU��:H�KDG�WKH�RSSRUWXQLW\�
WR� OHDUQ� DERXW� RLO� VSLOOV� DQG� LWV� FRQQHFWLRQ� ZLWK� VRFLHW\� DQG� HWKLFV� IURP�'U�� 5LHVH�� 'U�� 6FKURHGHU� OHG� DQ� 
LQWHUDFWLYH�VKRUW�FRXUVH�DW�812�WKDW� LQWURGXFHG�VWXGHQWV�WR�K\GURFDUERQ�H[SORUDWLRQ�DV�D�JHRVFLHQWLVW�DQG�
VHLVPLF�LQWHUSUHWDWLRQ�IURP�ERWK�D�VWUDWLJUDSKLF�DQG�VWUXFWXUDO�VWDQGSRLQW��2XU�$$3*�&KDSWHU�LV�DOVR�KRVWLQJ�
D�3HWURSK\VLFV�6HPLQDU� LQ�1RYHPEHU� ������7KH�VHPLQDU�ZLOO�EH�OHG�E\�-RH�7HUPLQD�DQG�6WDQOH\�%LUNKHDG�
IURP�2FFLGHQWDO� 3HWUROHXP� �IRUPHUO\� $QDGDUNR��� 7KH� SXUSRVH� RI� WKLV� LQWHUDFWLYH� VHPLQDU� LV� WR� SURYLGH� DQ� 
RSSRUWXQLW\�IRU�VWXGHQWV�WR�EH�LQWURGXFHG�WR�SHWURSK\VLFV�WKURXJK�D�FRPELQDWLRQ�RI�GLVFXVVLRQ��OHFWXUHV��DQG�
KDQGV-RQ�H[HUFLVHV��� 

:H�UHFHQWO\�UHSUHVHQWHG�WKH�(DUWK�	�(QYLURQPHQWDO�6FLHQFHV�GHSDUWPHQW�DQG�VWXGHQW�RUJDQL]DWLRQV�
DW�RXU�3ULYDWHHU�3OXQJH�HYHQW�ZKHUH�ZH�HQJDJHG�WKH� ORFDO�812�VWXGHQW�ERG\� LQ�WKH�4XDG�WR� LQIRUP�WKHP�
DERXW� DFWLYLWLHV� ZLWKLQ� RXU� FOXE� DQG� GHSDUWPHQW�� 7KH� HYHQW� SURYLGHG� WKH� RSSRUWXQLW\� IRU� QHZ� VWXGHQWV� WR� 
H[SORUH�WKH�GLVFLSOLQHV�RI�WKH�((6�GHSDUWPHQW��LQFOXGLQJ�SHWUROHXP�JHRORJ\��*HRVFLHQFHV���0XOWLSOH�VWXGHQWV�
LQ�RXU�$$3*�FKDSWHU�ZLOO�EH�SUHVHQWLQJ�SRVWHUV�DW�XSFRPLQJ�FRQIHUHQFHV�LQFOXGLQJ�WKH�*6$�DQQXDO�PHHWLQJ�
LQ�3KRHQL[��$=�DQG�$$3*�6WXGHQW�([SRVLWLRQV�LQ�+RXVWRQ��7;�DQG�/DUDPLH��:<� 

2XU�FKDSWHU� LV�YHU\�JUDWHIXO� IRU� WKH�VHUYLFHV�DQG�VXSSRUW�SURYLGHG�E\� WKH�1HZ� 2UOHDQV� *HRORJLFDO�
6RFLHW\� �12*6���7KHLU�PRQWKO\�OXQFKHRQV�DQG�HYHQWV�SURYLGH�RXU�VWXGHQWV�ZLWK�LQFUHGLEOH�OHDUQLQJ�
H[SHULHQFHV� DQG� QHWZRUNLQJ� RSSRUWXQLWLHV�� :H� ZRXOG� OLNH� WR� WKDQN� %UDG� 5RELVRQ� ZKR� KDV� GHGLFDWHG� 
FRXQWOHVV�KRXUV�SURYLGLQJ�JXLGDQFH�WR�RXU�VWXGHQWV��%UDG�YROXQWDULO\�WHDFKHV�WKH�3HWUROHXP�*HRORJ\�FRXUVH�
KHUH�DW�812�DQG�LV�FXUUHQWO\�VHUYLQJ�RQ�PXOWLSOH�JUDGXDWH�VWXGHQW�FRPPLWWHHV��+H�KDV�EHHQ�D�XQLTXH�DQG�
YLWDO� DVVHW� WR� RXU� GHSDUWPHQW� E\� FRQWLQXDOO\� HQJDJLQJ� VWXGHQWV¶� LQWHUHVWV� DQG� ZLOOLQJQHVV� WR� OHDUQ� DERXW� 
SHWUROHXP�JHRORJ\�DQG�VHLVPLF�LQWHUSUHWDWLRQ�� 

)LQDOO\�� ZH� ZRXOG� DOVR� OLNH� WR� WKDQN� WKH� GHSDUWPHQWV¶� 
JHQHURXV�DOXPQL�IRU�WKHLU�VXSSRUW�DQG�FRQWULEXWLRQV�DW�RXU�DQQXDO�
0LQHUDO�$XFWLRQ�DV�WKLV�VWXGHQW�FKDSWHU�ZRXOG�QRW�EH�SRVVLEOH�
ZLWKRXW�\¶DOO�� 

a-DUHG�%XOORFN�–�$$3*�812�&KDSWHU�3UHVLGHQW 

$VVRFLDWLRQ�RI�3HWUROHXP�*HRORJ\� 

�����-������2IILFHUV 

-DUHG�%XOORFN��3UHVLGHQW� 
%REE\�0RKROOHQ��9LFH�3UHVLGHQW 

-HVVLFD�9LOOHUV��6HFUHWDU\� 
5LDQD�*URXW��7UHDVXUHU 

,W�KDV�EHHQ�P\�SOHDVXUH�WR�KDYH�VHUYHG�DV�DQ�DGMXQFW�IDFXOW\�PHPEHU�DW�812�IRU�
QHDUO\���\HDUV���'XULQJ�WKDW�WLPH��,�KDYH�WDXJKW�3HWUROHXP�*HRORJ\��KHOG�VSHFLDO�
WRSLFV�FODVVHV�IRFXVHG�RQ�VHLVPLF�LQWHUSUHWDWLRQ��OHG�WKH������ ,%$� �,QWHUQDWLRQDO�
%DUUHOO� $ZDUG�� WHDP�� DQG� SDUWLFLSDWHG� RQ� WKH� FRPPLWWHHV� RI� VHYHUDO� 
JUDGXDWH� VWXGHQWV�� � &XUUHQWO\�� ,� DP� ZRUNLQJ� RQ� D� FRPSOHWH� UHYDPS� RI� WKH� 
UHTXLUHG� *HRSK\VLFV� FRXUVH� IRU� ((6� PDMRUV� ZLWK� D� JHRORJ\� IRFXV�� � ,W� ZLOO� EH� 
RIIHUHG�IRU� WKH�ILUVW� WLPH�LQ�6SULQJ�������DQG� LW�VKRXOG�SURYH�D�YDOXDEOH� OHDUQLQJ�
RSSRUWXQLW\�IRU�DOO�((6�VWXGHQWV���7KH�FODVV�ZLOO�EH�HQWLUHO\�ZRUNVWDWLRQ�ODE�EDVHG�
DQG�LQYROYH�LQWHUSUHWDWLRQ�RI��G�DQG��G�VHLVPLF�GDWD�VHWV�IURP�DURXQG�WKH�ZRUOG� 

,� JUHZ�XS� LQ� VRXWKHUQ�&DOLIRUQLD�� UHFHLYHG� D�%�6� DQG�0�6�� LQ� JHRORJ\� IURP� WKH�
8QLYHUVLW\�RI�$UL]RQD��DQG�ZRUNHG� IRU�6KHOO�2LO�&RPSDQ\� IRU����\HDUV�� UHWLULQJ�DV�D�*HRORJLFDO�$GYLVRU� LQ�
6KHOO¶V�([SORUDWLRQ�'HSW����0\�JUHDWHVW�H[SHUWLVH�LV�LQ�SHWUROHXP�H[SORUDWLRQ�DQG�VXEVXUIDFH�LQWHUSUHWDWLRQ�RI�
VWUXFWXUDOO\�DQG�VWUDWLJUDSKLFDOO\�FRPSOH[�UHJLRQV��HVSHFLDOO\�WKRVH�LQYROYLQJ�VDOW�WHFWRQLFV���,�ORYH�FRQWLQXLQJ�
WR� OHDUQ� DERXW� (DUWK� DQG� (QYLURQPHQWDO� 6FLHQFH� ZKLOH� DW� 812� DQG� UHFHLYH� JUHDW� LQWULQVLF� UHZDUG� IURP� 
PHQWRULQJ�VWXGHQWV����� 

%UDG�$��5RELVRQ��$GMXQFW�3URIHVVRU 

,Q�$SULO��.DW\�DQG�%UDG�� 
FHOHEUDWHG�WKHLU���WK� 
DQQLYHUVDU\�LQ�,WDO\� 



(DUWK�DQG�(QYLURQPHQWDO�6FLHQFHV 

�����/DNHVKRUH�'ULYH 
*HRORJ\�3V\FKRORJ\�%XLOGLQJ����� 
1HZ�2UOHDQV��/$������ 
3KRQH������-���-���� 
(PDLO���UHMDFNVR#XQR�HGX 
(GLWRU���5RELQ�(��-DFNVRQ 

6+$5(�<285�83'$7(6�$1'�3+2726�,1�)8785(�
1(:6/(77(56� 

1DPH��'HJUHH��*UDGXDWLRQ�<HDU���&XUUHQW�$GGUHVV��
7HOHSKRQH��(PDLO���&XUUHQW�(PSOR\PHQW���3OHDVH�
SURYLGH��-��VHQWHQFHV�DERXW�OLIH��FDUHHU��RU�ZKDWHYHU�
\RX�ZLVK�WR�VKDUH���SKRQH�	�DGGUHVV��QRW�SXEOLVKHG� 

(0$,/�72����UHMDFNVR#XQR�HGX

'LVFRYHU�\RXU�%,57+48$.(«��
WKH�PRVW�SRZHUIXO�HDUWKTXDNH�RQ�WKH�GD\�RI�<285�ELUWK�� 

ZZZ�HDUWKVFRSH�RUJ�ELUWKTXDNH 

'21$7,216�$1'�*,)76�72�((6�� 

7KH� 'HSDUWPHQW� RI� (DUWK� DQG� (QYLURQPHQWDO� 6FLHQFHV� KDV� WKULYHG� LQ� ODUJH� SDUW� EHFDXVH� RI� WKH��������
VXSSRUW�RI�RXU�DOXPQL�DQG�IULHQGV��0RQHWDU\�FRQWULEXWLRQV�KDYH�DOORZHG�WHDFKLQJ��UHVHDUFK��DQG�VFKRODUVKLS�
SURJUDPV�ZLWKLQ�WKH�'HSDUWPHQW�WR�IORXULVK�� 

7KH�(DUWK�	�(QYLURQPHQWDO�6FLHQFHV�)XQG� �1R�� ������� VXSSRUWV�VSHFLDO�SURMHFWV��GHSDUWPHQWDO�VHPL�
QDUV��VWXGHQW�HYHQWV�DQG�WUDYHO�WR�RXW-RI-VWDWH�FRQIHUHQFHV��� 

7KH�812�)RXQGDWLRQ�PDQDJHV�WKH�'HSDUWPHQW�IXQG��7KH�SUHIHUUHG�IRUP�RI�GRQDWLRQ�LV�YLD�FKHFN��SD\DEOH�
WR�7KH�8QLYHUVLW\�RI�1HZ�2UOHDQV�)RXQGDWLRQ�DQG�PDLOHG�WR�WKH�((6�'HSDUWPHQW�2IILFH��ZLWK�UHIHUHQFH�WR�
WKH�GHSDUWPHQW�RU�WKH�IXQG�� 

((6�LV�JUHDWO\�DSSUHFLDWLYH�RI�FRQWULEXWLRQV��7KDQN�\RX�LQ�DGYDQFH�IRU�\RXU�GRQDWLRQ� 

63(&,$/�7+$1.�<28��)25�<285�*,)76������-����� 
&RQWULEXWRUV�WR�WKH�'HSDUWPHQW�RI�(DUWK�DQG�(QYLURQPHQWDO�6FLHQFHV 

0U��*OHQQ�3��+HEHUW 
2OJD�DQG�-XOHV�%UDXQVWHLQ 

*HP�	�0LQHUDO�6RFLHW\�RI�/RXLVLDQD� 
([[RQ�0LQRULW\�*HRVFLHQFH�6XSSRUW 

-HQQLIHU�5��0LOOHU�0HPRULDO�(QYLURQPHQWDO�)XQG 

0V��6XVDQ�%DWKNH� 

0U��'RQDOG�(��%XUFK�-U� 

0U��5REHUW�0��%XUQHWW 

0V��-��6\ELO�&DOODZD\ 

0U��/HR�3��&KDPSDJQH 

0U��-��'DYLG�&RSH 

0U��:DOWHU�'HLVWHU�-U� 

0U��*HUDOG�7��*RQ]DOHV� 

0V��-DQLFH�*UHJRU\-6ORDQ 

0V��3DPHOD�+DUU\ 

0U��6WDF\�$��6PLWK 

'U��:LOO�6WHLQ��,,,

'DYLG�(� :DhO, Jr., Ph.D




