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-XVWLQ� 7RZHU\��RULJLQDOO\�IURP�&UHQVKDZ��0LVVLVVLSSL��NQHZ�KLV�IX�
WXUH� ZDV� LQ� DJULFXOWXUH�� EXW� OLNH� PDQ\� VWXGHQWV� ZDV� XQVXUH� RI� ZKDW�
SURJUDP� KH� VKRXOG� VHOHFW� WR� OHDG� KLP� WR� WKH� FDUHHU� KH� GHVLUHG��
³$JULFXOWXUDO�(QJLQHHULQJ�7HFKQRORJ\�DQG�%XVLQHVV��$(7%��DSSHDUHG�
WR�EH�D�ZHOO-URXQGHG�GHJUHH�WKDW�,�FRXOG�DSSO\�LQ�PXOWLSOH�DUHDV�� �0\�
DGYLVRU��'U��7LP�%XUFKDP��DQG�WKH�GHSDUWPHQW�KHDG��'U��-HURPH�*LO�
EHUW��DOORZHG�PH�WR�EUDQFK�RXW�IURP�WKH�FRRNLH-FXWWHU�FXUULFXOXP�DQG�
WDNH� PRUH� FRXUVHV� LQ� DJULFXOWXUDO� HFRQRPLFV� DQG� DJULFXOWXUDO� EXVL�
QHVV�´� 

:KLOH� D� VWXGHQW� LQ� WKH�$(7%�SURJUDP�� -XVWLQ�ZDV� D� SDUW� RI� WKH� ILUVW�
WHDP� IURP�068� WR� FRPSHWH� LQ�ó-VFDOH� WUDFWRU� FRPSHWLWLRQ� RI�$6$(�
�QRZ�$6$%(����+LV�WHDP�ZRQ�³5RRNLH�7HDP�RI�WKH�<HDU�´�DQG�KH�FRQ�
VLGHUV� LW� RQH� RI� WKH� EHVW� H[SHULHQFHV� RI� KLV� XQGHUJUDGXDWH� FDUHHU��³,W�
ZDV� UHDOO\� JRRG� ZRUNLQJ� ZLWK� RWKHU� VWXGHQWV� RQ� D� KDQGV-RQ� SURMHFW�
WKDW�ZH�EXLOW��SUHVHQWHG��DQG�XVHG�WR�FRPSHWH�ZLWK�RWKHU�XQLYHUVLWLHV�
IURP�DFURVV� WKH�FRXQWU\� �:H� OHDUQHG�D� ORW�RI�SUDFWLFDO�NQRZOHGJH��DV�
ZHOO�DV�KRZ�WR�HIIHFWLYHO\�SUHVHQW�D�SURMHFW�VFRSH�DQG�UHVXOWV�LQ�D�SUR�
IHVVLRQDO�VHWWLQJ�´��-XVWLQ�EHOLHYHV�WKDW�$(7%�KDG�D�JUHDW�IDFXOW\�JURXS�
WR�PROG�WKH�SURJUDP¶V�VWXGHQWV�GXULQJ�KLV�WLPH�DW�068��EXW�KH�SDUWLF�
XODUO\�UHPHPEHUV�WZR�SURIHVVRUV�ZKR�WRRN�D�SHUVRQDO�LQWHUHVW�LQ�WKHLU�
VWXGHQWV¶�VXFFHVV��'U��7LP�%XUFKDP�DQG�'U��$OH[�7KRPDVVRQ� 

$IWHU� OHDYLQJ�068�� -XVWLQ¶V� FDUHHU� WRRN� VHYHUDO� WZLVWV� DQG� WXUQV� WKDW�
OHG�KLP�WR�ZKHUH�KH�LV�WRGD\��DV�D�EXVLQHVV�RZQHU�DQG�NH\�LQIOXHQFHU�RI�
DJULFXOWXUH�LQ�WKH�VRXWKHUQ�8�6���-XVWLQ�RULJLQDOO\�ZHQW�WR�ZRUN�LQ�WKH�
JUDLQ�EXVLQHVV�ZLWK�%XQJH�1RUWK�$PHULFD�DQG�IRXQG�KLV�QLFKH� LQ� WKH�
WUDGLQJ�ORJLVWLFV�PHUFKDQGLVLQJ�VHJPHQW�RI�WKH�JUDLQ�EXVLQHVV� �$IWHU�
%XQJH�� KH� ZRUNHG� IRU� D� PXFK� VPDOOHU�� LQGHSHQGHQW� JUDLQ� FRPSDQ\��
%D\RX� *UDLQ� 	� &KHPLFDO� &RUS�� LQ� 6RXWKHDVW� $UNDQVDV� � ³7KLV� ZDV� D�
JUHDW�VHJPHQW�RI�P\�FDUHHU� �����\HDUV�� �7KH�RZQHUV�ZHUH�SRLVHG� IRU�
JURZWK��DQG�,�ZDV�DEOH�WR�EH�D�SDUW�RI�WKDW�F\FOH�IRU�WKH�FRPSDQ\� �,�DOVR�
KDG� D�ZRQGHUIXO�PHQWRU� WKHUH�� ZKR� WDXJKW�PH� D� ORW� DERXW� WKH� JUDLQ�
EXVLQHVV��DQG� OLIH�´ �$IWHU�%D\RX�*UDLQ�DQG�&KHPLFDO�&RUS��ZDV� VROG��
-XVWLQ�EHJDQ�IDUPLQJ�IXOO�WLPH�IRU�VHYHUDO�\HDUV���+DYLQJ�EHHQ�LQ�D�YDUL�
HW\� RI� VHWWLQJV� LQ� DJULFXOWXUH�� -XVWLQ�ZDV� FRQWDFWHG�E\�³D� JRRG� IULHQG�
IURP�SUHYLRXV� \HDUV� DQG� EXVLQHVV� UHODWLRQVKLSV� DERXW� WZR� \HDUV� DJR��
DQG�KH�VXJJHVWHG�ZH�RSHQ�RXU�RZQ�EXVLQHVV��.	7�$JUL��VR�ZH�VWDUWHG�

GRZQ�WKH�SDWK�,�DP�WUDYHOLQJ�RQ� �.	7�ZRUNV�
ZLWK� JURZHUV� DQG� XVHUV� RI� FRPPRGLWLHV� WR�
VHHN�RXW�PXWXDOO\�EHQHILFLDO�UHODWLRQVKLSV��WR�
GHYHORS�HIIHFWLYH�PDUNHWLQJ�SODQV��WR�SURYLGH�
VWDEOH�DQG�IDLU�PDUNHW�FKDQQHOV��DQG�WR�KHOS�
JURZHUV� JHW� WKH� EHVW� YDOXH� IRU� WKHLU� FURSV�
ZKLOH�PDQDJLQJ�ULVN�WKURXJK�WKH�SURFHVV�´� 

(YHQ�LQ�WKH�PLGVW�RI�D�YHU\�VXFFHVVIXO�FDUHHU��
-XVWLQ� FRQVLGHUV�KLV� IDPLO\�KLV� JUHDWHVW� VXF�
FHVV�� � +H� PDUULHG� KLV� FROOHJH� VZHHWKHDUW��
-HQQLIHU�� DQG� WKH\� KDYH� WZR� FKLOGUHQ�� $OH[�
DQGUD� �D� IUHVKPDQ� DW� 068�� DQG� /DZVRQ�
�DWWHQGLQJ�LQ�)DOO�������  

0HVVDJH�)URP�7KH�'HSDUWPHQW�+HDG 

1RZ�DSSURDFKLQJ� WKH� HQG� RI�P\� �QG� \HDU� DV�
'HSDUWPHQW�+HDG�LQ�$JULFXOWXUDO�DQG�%LRORJ�
LFDO�(QJLQHHULQJ��$%(���WKH�VLWXDWLRQ�KHUH�RQ�
FDPSXV� DQG� LQ� WKH� GHSDUWPHQW� LV� ORRNLQJ�
EULJKW� LQ�PDQ\�UHVSHFWV�� �(DUO\� LQ� WKH�VSULQJ�
VHPHVWHU�� DV� WKH� XUJHQF\� RI� &29,'-��� ZDV�
ZDQLQJ�� WKH� PDVN-ZHDULQJ� UHTXLUHPHQW� ZDV�
OLIWHG�RQ�FDPSXV��DQG�VLQFH�WKHQ�WKLQJV�KDYH�
PRVWO\� JRWWHQ� EDFN� WR� QRUPDO�� �:KLOH�PDQ\�
FROOHJHV� DQG� XQLYHUVLWLHV� DUH� EHJLQQLQJ� WR�
QRWLFH�D�VLJQLILFDQW�GURS�LQ�HQUROOPHQW�GXH�WR�

GHPRJUDSKLF� FKDQJHV�� WKH� SDQGHPLF�� DQG� RWKHU� IDFWRUV�� 068�
DORQJ�ZLWK� LWV� FROOHJHV�RI� DJULFXOWXUH� DQG� HQJLQHHULQJ�KDV�EHHQ�
ODUJHO\� LPPXQH�IURP�WKLV� WUHQG�WLOO�QRZ�� �$%(¶V�XQGHUJUDGXDWH�
VWXGHQW�QXPEHUV�KDYH�EHHQ�PRVWO\�VWDEOH��EXW�ZLWK�WKH�DUULYDO�RI�
QHZ� IDFXOW\� PHPEHUV�� RXU� JUDGXDWH� VWXGHQW� QXPEHUV� DUH� LQ�
FUHDVLQJ� 

6SHDNLQJ� RI� QHZ� IDFXOW\� PHPEHUV�� RXU� QHZHVW� DGGLWLRQ� LV� 'U��
9LWRU�0DUWLQV��ZKR�MRLQHG�$%(�RQ�0DUFK�����<RX�FDQ�UHDG�DERXW�
KLP�DQG�KLV�DUHDV�RI�WHDFKLQJ�DQG�UHVHDUFK�ODWHU�LQ�WKLV�QHZVOHW�
WHU���:H�DUH�YHU\�H[FLWHG�WR�KDYH�KLP��DQG�QRZ�ZH�KDYH�RQO\�RQH�
IDFXOW\�SRVLWLRQ�UHPDLQLQJ�XQILOOHG���:H�DUH�FXUUHQWO\�FRQGXFWLQJ�
LQWHUYLHZV�IRU�WKDW�SRVLWLRQ�DQG�KRSH�WR�UHSRUW�RQ�RXU�LPSHQGLQJ�
KLUH� LQ� WKH� IDOO������QHZVOHWWHU�� �$�FRPPRQ� WKUHDG� LQ�YLUWXDOO\�
DOO� RXU� QHZ� IDFXOW\� KLUHV� KDV� EHHQ� FDSDELOLW\� DQG� LQWHUHVW� LQ� D�
JURXS� RI� WHFKQRORJLHV� ,¶OO� VXPPDUL]H� DV� VHQVRUV�� DQDO\WLFV�� DQG�
URERWLFV���<RX¶OO�VHH�D�VWRU\�ODWHU�LQ�WKLV�QHZVOHWWHU�DERXW�³$J�$X�
WRQRP\�´�ZKLFK� LV� D� WUHQG� LQ� DJULFXOWXUH� WKDW� WKHVH� VNLOOV� VHUYH�
ZHOO�� �+LULQJ� QHZ� SURIHVVRUV�ZLWK� WKHVH� VNLOOV� RQ� ERWK� WKH� ELR�
PHGLFDO�VLGH�DQG�DJULFXOWXUH�DQG�QDWXUDO�UHVRXUFHV�KDV�JLYHQ�XV�
DGGLWLRQDO�FRKHVLRQ�ZLWKLQ� WKH�GHSDUWPHQW��DOO�DURXQG�WKH�FRQ�
FHSW�RI�(QJLQHHULQJ�IRU�+XPDQ�:HOO-%HLQJ��� 

$ORQJ�WKHVH� OLQHV��RXU�QHZ�IDFXOW\�PHPEHUV�DUH�GHYHORSLQJ�DG�
YDQFHG�QHZ�HOHFWLYH�DQG�JUDGXDWH-OHYHO�FRXUVHV�WKDW�DUH�DSSOLFD�
EOH�WR�VWXGHQWV�DFURVV�WKLV�VSHFWUXP�RI�$%(�LQWHUHVWV���)RU�H[DP�
SOH��'U��<X]KHQ�/X�KDV�EHJXQ�WHDFKLQJ�D�FRXUVH�LQ�LPDJLQJ�WHFK�
QRORJLHV� WKDW� WRXFKHV� RQ� ELRPHGLFDO� DQG� DJULFXOWXUDO� DSSOLFD�
WLRQV�� �$QRWKHU�NH\�FKDQJH�WDNLQJ�SODFH� LV�WKDW�ZH�KDYH�DSSOLHG�
WR�FKDQJH�WKH�QDPH�RI�WKH�%LRORJLFDO�(QJLQHHULQJ�XQGHUJUDGXDWH�
DQG�JUDGXDWH�SURJUDPV�WR�%LRV\VWHPV�(QJLQHHULQJ���7KH�GHSDUW�
PHQW� QDPH� ZLOO� UHPDLQ� XQFKDQJHG�� EXW� VLQFH� WKH� %LRPHGLFDO�
(QJLQHHULQJ� SURJUDP� ZDV� IRUPDOL]HG�� RXU� XQGHUJUDGXDWH� %(�
SURJUDP� KDV� GURSSHG� WR� DURXQG� ��� VWXGHQWV�� DQG� ZH� QHHG� WR�
FRQGXFW�D�PDMRU�HIIRUW�WR�GHILQH�DQG�PDUNHW�WKLV�SURJUDP�WR�SR�
WHQWLDO�LQFRPLQJ�VWXGHQWV���,GHDV�EHKLQG�WKH�FKDQJH�DUH�WKDW�%LR�
V\VWHPV�(QJLQHHULQJ�EHWWHU�GHVFULEHV�DQ�HQJLQHHULQJ� LQWHUHVW� LQ�
DJULFXOWXUH�DQG�QDWXUDO�UHVRXUFHV�DQG�LV�PRUH�HDVLO\�GLIIHUHQWLD�
EOH� IURP�%LRPHGLFDO�(QJLQHHULQJ��DQG� LW�DOVR�DOLJQV�EHWWHU�ZLWK�
VLVWHU�SURJUDPV�DURXQG�WKH�8�6� 

$V�DOZD\V��ZH�FRQWLQXH�WR�DWWUDFW��HGXFDWH��DQG�JUDGXDWH�IDQWDV�
WLF� VWXGHQWV�� VRPH� RI� ZKRP� \RX� FDQ� UHDG� DERXW� ODWHU� LQ� WKLV�
QHZVOHWWHU��DQG�\RX�FDQ�UHDG�DERXW�VHYHUDO�RWKHUV�RQ�RXU�ZHEVLWH�
�DEH�PVVWDWH�HGX����$OVR��\RX�PD\�UHPHPEHU�WKDW�,�PHQWLRQHG�LQ�
RXU�ODVW�QHZVOHWWHU�DQ�$%(�VWXGHQW�ZKR�SDVVHG�DZD\�MXVW�EHIRUH�
JUDGXDWLQJ�LQ�0D\�RI�������&RXUWQH\�<DWHV���:H�KDYH�EHHQ�ZRUN�
LQJ� WR� HVWDEOLVK� D� VFKRODUVKLS� LQ� KHU� QDPH� WKDW�ZLOO� HPSKDVL]H�
ILUVW-JHQHUDWLRQ� FROOHJH� VWXGHQWV� OLNH� KHU�� DQG� ZH� DUH� FORVH� WR�
KDYLQJ� WKDW� IXQG� IRUPDOL]HG�� � ,I�\RX�DUH� LQWHUHVWHG� LQ�SURYLGLQJ�
ILQDQFLDO�VXSSRUW�WR�EXLOG�WKDW�VFKRODUVKLS�IXQG��RU�LI�\RX�KDYH�D�
GHVLUH�WR�VXSSRUW�$%(�ZLWK�RWKHU�QHHGV��SOHDVH�UHDFK�RXW�WR�PH���
,� ZLVK� \RX� DOO� WKH� EHVW� DV� ZH�
DSSURDFK�VXPPHU� 

$%(�%XLOGV�%XVLQHVV�2ZQHUV 

mcnee
Stamp
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$XWRQRPRXV�$JULFXOWXUH�5HVHDUFK 

2XU�)DFXOW\ 

'U��9LWRU�0DUWLQV��RULJL�
QDOO\� IURP� %HOR� +RUL]RQWH��
%UD]LO� � REWDLQHG� D� %�6�� LQ�
DJULFXOWXUDO� DQG� HQYLURQ�
PHQWDO� HQJLQHHULQJ� IURP�
WKH� )HGHUDO� 8QLYHUVLW\� RI�
9LoRVD��DQG�0�6�� LQ� UHPRWH�
VHQVLQJ� IURP� WKH� 1DWLRQDO�
,QVWLWXWH� IRU� 6SDFH� 5H�
VHDUFK�� ERWK� LQ� %UD]LO�� +H�
WKHQ� FDPH� WR� WKH� 8QLWHG�

6WDWHV�ZKHUH�KH�HDUQHG�D�3K�'��LQ�DJULFXOWXU�
DO� DQG� ELRV\VWHPV� HQJLQHHULQJ� IURP� ,RZD�
6WDWH� 8QLYHUVLW\� �,68��� :KLOH� DW� ,68�� 'U��
0DUWLQV� GHYHORSHG� D� QRYHO� GHHS� OHDUQLQJ�
IUDPHZRUN� WR� JHQHUDWH� �-P� ODQG� FRYHU�PDS�
SLQJ� IURP� VDWHOOLWH�DHULDO� LPDJHV�� ZKLFK� LQ�
YROYHV�D�VHULHV�RI�FKDOOHQJHV�RQ�WUDLQLQJ�GDWD�
FROOHFWLRQ� DQG� HIILFLHQW� LPDJH� SURFHVVLQJ��
$IWHU� � KLV� 3K�'��� KH� MRLQHG� WKH� &HQWHU� IRU�
*OREDO� &KDQJH� DQG� (DUWK� 2EVHUYDWLRQV� DW�
0LFKLJDQ� 6WDWH� 8QLYHUVLW\� DV� D� 3RVWGRFWRUDO�
)HOORZ��ZRUNLQJ�RQ�D�1$6$-IXQGHG�SURMHFW�WR�
PDS� EXUQHG� DUHDV� RQ� �-P� 3ODQHW6FRSH� &X�
EHVDW�GDWD� 

'U��0DUWLQV� LV� LQWHUHVWHG� LQ� VDWHOOLWH� LPDJLQJ�
DQG�PDFKLQH�OHDUQLQJ�IRU�ODQG�FRYHU�DQG�ZD�
WHU�TXDOLW\�PDSSLQJ��+H�EHOLHYHV� WKDW� VSDFH-
ERUQH�VHQVRUV�VXFK�DV� ORZ-FRVW�&XEH6DWV�DUH�
RSHQLQJ� RSSRUWXQLWLHV� IRU� QHDU� UHDO-WLPH�
DOHUW�V\VWHPV��:LWK�VDWHOOLWH�WHFKQRORJLHV�DQG�
DUWLILFLDO� LQWHOOLJHQFH�� KH� SODQV� WR� FRQWULEXWH�
WR� $%(¶V�PLVVLRQ� LQ� GHYHORSLQJ� IXWXUH� HQJL�
QHHULQJ�OHDGHUV�ZKR�ZLOO�DSSO\�PXOWLSOH�GDWD�
VRXUFHV� DQG� LQWHU-GLVFLSOLQDU\� NQRZOHGJH� WR�
VROYH� FRPSOH[� HQYLURQPHQWDO� SUREOHPV� LQ�
WKHLU�FRPPXQLWLHV�DURXQG�WKH�ZRUOG�� 

2XU�1HZ�)DFXOW\ 
7KH�$%(�GHSDUWPHQW�KDV�PDGH�D�FRQFHUWHG�HIIRUW�WR�EXLOG�H[SHUWLVH�LQ�³DXWRQRP\�´�LQFOXGLQJ�
VHQVRUV��DQDO\WLFV��DQG�URERWLFV�IRU�DSSOLFDWLRQV�IURP�DJULFXOWXUH�WR�ELRPHGLFLQH���7KLV�DUWLFOH�
FRYHUV�D�IHZ�H[DPSOHV�RI�RQJRLQJ�DJULFXOWXUDO�DXWRQRP\�ZRUN�LQ�$%(� 

'U��;LQ�=KDQJ��$J�$XWRQRP\�HQDEOHV�IDUP�PDFKLQHV�WR�ZRUN�DXWRQRPRXV�
O\�� SUHFLVHO\�� DQG� FRQVLVWHQWO\� WR� LPSURYH� IDUP� SURILWDELOLW\� DQG� PLQLPL]H�
HQYLURQPHQWDO�ULVN��'U��=KDQJ�LV�ZRUNLQJ�RQ�JURXQG-EDVHG�DQG�DHULDO�VHQVLQJ�
DV�ZHOO�DV�DQDO\WLFDO� WHFKQLTXHV�HQKDQFHG�ZLWK�DUWLILFLDO� LQWHOOLJHQFH�� �7KHVH�
ZLOO� VHUYH� DV� URERWLF� SHUFHSWLRQ� V\VWHPV� WR� HQDEOH� DXWRQRPRXV� DJULFXOWXUDO�
PDFKLQHV�WR�GHWHFW�REMHFWV��VHJPHQW�IDUP�VFHQHV��DQG�UHDFK�D�WDUJHW�RI�LQWHU�
HVW�WR�FRPSOHWH�DVVLJQHG�WDVNV�LQ�UHDO-WLPH��,Q�WKLV�UHVHDUFK�'U��=KDQJ�FROODE�
RUDWHV�ZLWK�PXOWLSOH�068�DJULFXOWXUDO�DQG�HQJLQHHULQJ�GHSDUWPHQWV�RXWVLGH�
$%(�DV�ZHOO�DV� IDFXOW\�PHPEHUV�DW�*HRUJLD�7HFK�8QLYHUVLW\�� �6KH� LV�DFWLYHO\�

SXUVXLQJ�UHVHDUFK�IXQGLQJ�IURP�86'$�DQG�16)�WR�SURPRWH�KHU�$J�$XWRQRP\�UHVHDUFK� 

'U�� 1XZDQ� :LMHZDUGDQH�� :LWK�WKH�DJULFXOWXUDO� ODERU� IRUFH�VKULQNLQJ�
ZRUOGZLGH��DJULFXOWXUH� IDFHV� WKH�FKDOOHQJH�RI�PDLQWDLQLQJ�SURGXFWLRQ�IRU�D�
VWLOO-JURZLQJ�SRSXODWLRQ��7KLV�VLWXDWLRQ�KDV�FUHDWHG�D�QHHG�IRU�$J�$XWRQRP\�
WR�UHSODFH�RU�FRPSOHPHQW�KXPDQ�ODERU�LQ�DJULFXOWXUDO�SURGXFWLRQ��6HQVLQJ�
RI�VRLO�DQG�SODQW�SURSHUWLHV�LV�FULWLFDO�WR�IDUP�PDQDJHPHQW��EXW�LW�W\SLFDOO\�
UHTXLUHV�ODERU�IRU�VDPSOH�FROOHFWLRQ�LQ�WKH�ILHOG�DQG�DQDO\VLV�WKDW�FRPPRQO\�
RFFXUV�LQ�D�FKHPLVWU\�ODE���$GYDQFHG�RQ-WKH-JR�VHQVLQJ�LV�QHHGHG�WR�UHSODFH�
PDQXDO�VDPSOH�FROOHFWLRQ�DQG�FRQYHQWLRQDO� ODERUDWRU\�FKHPLVWU\�� �'U��:L�
MHZDUGDQH� LV� FRQWULEXWLQJ� WR� $J� $XWRQRP\� E\� UHVHDUFKLQJ� PLG-LQIUDUHG�
VSHFWURVFRS\�DV�D�PHDQV�WR�VHQVH�SODQW�WUDLWV�DQG�VRLO�SURSHUWLHV��DQG�E\�LQWHJUDWLQJ�QHZ�VHQV�
LQJ�WHFKQLTXHV�LQWR�DXWRQRPRXV�DJ�PDFKLQHV���+H�ZRUNV�FROODERUDWLYHO\�ZLWK�068¶V�3ODQW�DQG�
6RLO� 6FLHQFH� GHSDUWPHQW�� WKH� 068� 6RLO-3ODQW-$WPRVSKHUH-5HVHDUFK� �63$5�� )DFLOLW\�� DQG�
86'$-$56��2Q�WRS�RI�WKLV��'U��:LMHZDUGDQH�KDV�FUHDWHG�D�QHZ�$%(�FRXUVH�LQ�VSHFWURVFRSLF�
VHQVLQJ� 

'U�� :HV� /RZH�� $JULFXOWXUDO� SURGXFWLRQ� LV� EHFRPLQJ�PRUH� IRFXVHG� RQ�
GDWD��ZLWK�VHQVRUV�WKDW�GLJLWL]H�ILHOG�FRQGLWLRQV�DQG�HQDEOH�DJURQRPLF�GHFL�
VLRQV�WR�EH�RSWLPL]HG���'U��:HV�/RZH�ZDQWV�WR�DXWRPDWH�WKHVH�GHFLVLRQV�WR�
KHOS� JURZHUV� EH� PRUH� HIILFLHQW� DQG� DEOH� WR� FRQFHQWUDWH� RQ� WKH�PRVW� LP�
SRUWDQW�WDVNV�DIIHFWLQJ�WKHLU�SURILWDELOLW\�DQG�HQYLURQPHQWDO�ULVN���'U��/RZ�
H¶V�JURXS�LV�ZRUNLQJ�RQ�VHYHUDO�SURMHFWV�WKDW�HYDOXDWH�FXUUHQW�DXWRQRPRXV�
WHFKQRORJLHV�WR�EHWWHU�XQGHUVWDQG�KRZ�WKH\�FRPSDUH�WR�WUDGLWLRQDO�PDQXDO�
SURFHVVHV���+H�LV�ZRUNLQJ�FORVHO\�ZLWK�PXOWLSOH�LQGXVWU\�SDUWQHUV�LQFOXGLQJ�
5DYHQ��$J�/HDGHU��DQG�&1+��DQG�KLV�JURXS�LV�HYDOXDWLQJ�WKHLU�DXWRQRPRXV�

RIIHULQJV�LQ�UHDO-ZRUOG�VFHQDULRV�WKDW�SXVK�WKH�WHFKQRORJLHV�WR�WKHLU�OLPLWV���7KHVH�HYDOXDWLRQV�
ZLOO�EH�XWLOL]HG� WR�GHYHORS� UHFRPPHQGDWLRQV� IRU�XVLQJ� WKH�QHZ�DXWRQRPRXV�V\VWHPV�DQG� WR�
DVVHVV� FRVW-EHQHILW�� �'U��/RZH�KDV�EHHQ� IXQGHG�E\�&RWWRQ� ,QFRUSRUDWHG� DQG� WKH�0LVVLVVLSSL�
6R\EHDQ�3URPRWLRQ�%RDUG� WR� GHYHORS� DXWRQRPRXV� WHFKQRORJLHV� WKDW� DGGUHVV� LVVXHV� LQ� URZ-
FURS�SURGXFWLRQ�LQFOXGLQJ�WKH�ODFN�RI�VNLOOHG�ODERU�WR�SHUIRUP�UHTXLUHG�WDVNV� 

'U�� )LOLS� 7R�� 'U��7R�LV�XVLQJ�DUWLILFLDO�LQWHOOLJHQFH�WR�GHWHFW�DQG�UHPRYH�
SODVWLF�FRQWDPLQDQWV�IURP�FRWWRQ�ILEHU��ZKLFK�FDQ�FDXVH�GHIHFWV�LQ�FRWWRQ�
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2Q� $SULO� ��� ������ WZR� RI� RXU� $(7%� IDFXOW\�
PHPEHUV�� 'U�� :HV� /RZH� DQG� 'U�� 'DQLHO�
&KHVVHU�� VSHQW� VRPH� WLPH� ZLWK� ��� VWXGHQWV�
IURP�WKH�:RUOG�)RRG�3UL]H�0LVVLVVLSSL�<RXWK�
,QVWLWXWH�GLVFXVVLQJ�ZRUOG�IRRG�VHFXULW\��,W�LV�
WKH�PLVVLRQ�RI�$%(�WKDW�RXU�UHVHDUFK�LQ�DJUL�
FXOWXUH��SOD\V�D�UROH�LQ�LQFUHDVLQJ�ZRUOG�IRRG�
VHFXULW\� 



%\�WKH�1XPEHUV 

5HVHDUFK�&ROODERUDWRUV 

�����*UDGXDWLRQV 

������� 
%DFKHORU¶V������ 

���$(7%���� 

���%(���� 

���%0(���� 

0DVWHU¶V���� 

���$(7%��� 

���%(��� 

���%0(��� 

3K'����� 

���$(7%��� 

���%(��� 

���%0(��� 

&XUUHQW�(QUROOPHQW 

������� 

%DFKHORU¶V������ 

���$(7%���� 

���%(���� 

���%0(����� 

0DVWHU¶V����� 

���$(7%��� 

���%(��� 

���%0(��� 

3K'����� 

���$(7%��� 

���%(��� 

���%0(��� 

7RWDO�5HVHDUFK�$ZDUGV 

�����—������������ 

�����—������������ 

�����—������������ 

�����—�������������� 

�����—�������������� 

�����-��DV�RI�$SULO������ 

�����3URIHVVLRQDO�3ODFHPHQW 

���6WXGHQWV�$FFHSWHG�WR�0HGLFDO�6FKRRO�6LQFH����� 

��6WXGHQWV�$FFHSWHG�WR�'HQWDO�6FKRRO�6LQFH����� 

���*UDGXDWH�6WXGHQWV�RQ�)HOORZVKLS�$VVLVWDQWVKLS 

��6WXG\�$EURDG�([SHULHQFHV 

 

����-�����6WXGHQW�(PSOR\PHQW 

$(7% 

����HPSOR\HG�ORQJ-WHUP 

�����FRQWLQXLQJ�HGXFDWLRQ 

%( 

����HPSOR\HG�ORQJ-WHUP 

����FRQWLQXLQJ�HGXFDWLRQ 

%0( 

����HPSOR\HG�ORQJ-WHUP 

����FRQWLQXLQJ�HGXFDWLRQ 

�-<HDU�*UDGXDWLRQ�5DWHV 

������'HSDUWPHQW�*UDGXDWLRQ�5DWH 

 

�����)DFXOW\�'HYHORSPHQW 

���7HQXUH�7UDFN�)DFXOW\�0HPEHUV 

���-RXUQDO�3XEOLFDWLRQV 

��3XEOLVKHG�&RQIHUHQFH�3DSHUV 

 

�����6WXGHQW�'LVWULEXWLRQ 

%( 

������)HPDOH�	�������0DOH 

%0( 

������)HPDOH�	�������0DOH 

$(7% 

�����)HPDOH�	�������0DOH 



2XU�6WXGHQWV 
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$VKOHLJK�'XQDZD\��LV�D�VHQLRU�LQ�%LRORJLFDO�
(QJLQHHULQJ�� 2ULJLQDOO\� IURP�2FHDQ� 6SULQJV��
06�� $VKOHLJK� ZDV� GUDZQ� WR� 068¶V� FXOWXUH�
DQG�DFDGHPLFV� �:KHQ�GHFLGLQJ�RQ�D�PDMRU��³,�
FKRVH� %LRORJLFDO� (QJLQHHULQJ� �%(�� EHFDXVH� ,�
ORYHG�ELRORJ\�DQG�SK\VLFV�LQ�KLJK�VFKRRO�DQG�
ZDV�LQWHUHVWHG�LQ�HQYLURQPHQWDO�UHVWRUDWLRQ�´�
6KH�OHDUQHG�DERXW�$%(¶V�GLVWLQJXLVKHG�VWDWXV�
LQ� HQYLURQPHQWDO� UHVHDUFK� IURP� KHU� EURWKHU�
ZKR� ZDV� D� %0(� JUDGXDWH� LQ� ������ ,Q� WKH�
VXPPHUV� $VKOHLJK� KDV� JDLQHG� SURIHVVLRQDO�
H[SHULHQFH� ZRUNLQJ� DW� 068¶V� &RDVWDO� 5H�
VHDUFK� DQG�([WHQVLRQ�&HQWHU� �&5(&���ZKHUH�
VKH� DVVLVWHG� LQ� FRDVWDO� FRQVHUYDWLRQ� UH�
VHDUFK� � $IWHU� JUDGXDWLRQ� $VKOHLJK� ZLOO� UH�
PDLQ� WKHUH� IRU�ZRUN� LQ�&5(&¶V�&RDVWDO�&RQ�
VHUYDWLRQ� DQG� 5HVWRUDWLRQ� GHSDUWPHQW� � 6KH�
ZLOO�SXUVXH�D�PDVWHU¶V�GHJUHH�LQ�%(�DQG�ZRUN�
RQ�GHVLJQLQJ�³OLYLQJ�VKRUHOLQHV�´� 

&ROH�%LQJKDP�LV�D� MXQLRU�LQ�$(7%��$�QDWLYH�
RI�7UXPDQQ��$5��&ROH�ILUVW�EHFDPH�DFTXDLQW�
HG�ZLWK�068�E\�FRPLQJ�WR�FRXQWOHVV�IRRWEDOO�
DQG� EDVNHWEDOO� JDPHV� ZLWK� KLV� EHVW� IULHQG��
*URZLQJ� XS� RQ� KLV� IDPLO\¶V� IDUP�� &ROH� ZDV�
DOZD\V� LQWULJXHG� E\� DJULFXOWXUH� � ³,�ZDV� ILUVW�
LQWURGXFHG� WR� $%(� DV� D� KLJK� VFKRRO� VWXGHQW�
DWWHQGLQJ�WKH�0LG-6RXWK�)DUP�DQG�*LQ�VKRZ�
LQ�0HPSKLV��71� � ,�PHW�'U��&KHVVHU��DQG�KH�
WROG�PH�DOO� DERXW� WKH�GHSDUWPHQW� DQG�$(7%�
SURJUDP�´� &ROH� RULJLQDOO\� FDPH� WR� 068� WR�
VWXG\� &LYLO� (QJLQHHULQJ�� EXW� DIWHU� KLV� ILUVW�
VHPHVWHU�KH�GHFLGHG�WR�FKDQJH�KLV�PDMRU�DQG�
D�PHHWLQJ�ZLWK�'U��&KHVVHU�OHG�KLP�WR�MRLQ�WKH�
$(7%� SURJUDP�� ,Q� DGGLWLRQ� WR� KLV� VWXGLHV��
&ROH� KDV� EHHQ� KHDYLO\� LQYROYHG� RQ� FDPSXV��
+H� LV� D� PHPEHU� RI� WKH� &$/6� $PEDVVDGRUV�
DQG�D�PHPEHU�RI�WKH�/DPEGD�&KL�$OSKD� IUD�
WHUQLW\��&ROH�KDV�GHWHUPLQHG�WKDW�KLV�SDVVLRQ�
LV� IRU� WKH�EXVLQHVV� VLGH�RI� WKH�DJULFXOWXUH� LQ�
GXVWU\� �³/HDUQLQJ�WKLV�KDV�KHOSHG�PH�GHFLGH�
WKDW�DIWHU�JUDGXDWLRQ�,�ZDQW�WR�REWDLQ�D�JUDG�
XDWH� GHJUHH� LQ� $JULEXVLQHVV� 0DQDJHPHQW�
EHIRUH�SXUVXLQJ�D�FDUHHU�LQ�LQGXVWU\�´� 

-HQQLIHU�+LQWRQ� LV� D� VHQLRU� LQ� %LRPHGLFDO�
(QJLQHHULQJ��*URZLQJ�XS�LQ�+RUQ�/DNH��06�KHU�
GUHDP�ZDV�WR�ZULWH�PXVLF�IRU�PRYLHV��+RZHYHU��
DOO�WKH�\HDUV�RI�VHYHUH�QRLVH�H[SRVXUH�IURP�EDQG�
DQG�FKRLU�ZRUVHQHG�KHU�FRQJHQLWDO�SDUWLDO�KHDU�
LQJ�ORVV�DQG�JDYH�KHU�WLQQLWXV�DV�ZHOO��³:LWK�P\�
HDUV� ULQJLQJ� QRQVWRS�� ,� KDG� WR� FRQVLGHU� D� QHZ�
FDUHHU« � $V� P\� FRQGLWLRQ� GHFOLQHG� LQ� P\� ODVW�
\HDU�RI�KLJK�VFKRRO�DQG�P\�VHDUFK�IRU�WUHDWPHQW�
FDPH�XS�HPSW\��,�UHDOL]HG�KRZ�PDQ\�SHRSOH�OLNH�
PH� VWUXJJOH� WR� FRSH� ZLWKRXW� D� FXUH� RU� FHUWDLQ�
WUHDWPHQW� IRU� WLQQLWXV�´ � -HQQLIHU� WKHQ� LQYHVWL�
JDWHG�068¶V�UHSXWDEOH�%0(�SURJUDP� �³,�GHFLG�
HG� WR� VZLWFK� WR�%0(�WR�KHOS� VROYH� WKH�SUREOHP�
RI� WLQQLWXV�´ -HQQLIHU� KDV� SDUWLFLSDWHG� LQ� WKH�
-RKQV�+RSNLQV�1HXURVFLHQFH�6FKRODUV�3URJUDP�
IRU� WKUHH� VXPPHUV� -HQQLIHU� ZLOO� JUDGXDWH� LQ�
0D\������DQG�SODQV�WR�ZRUN� LQ�DQ�HQJLQHHULQJ�
SRVLWLRQ� EHIRUH� DWWHQGLQJ� JUDGXDWH� VFKRRO� WR�
FRPELQH�WKH�VNLOOV�VKH¶V�GHYHORSHG�LQ�%0(�ZLWK�
WKH�UHVHDUFK�VNLOOV�DQG�DXGLWRU\�NQRZOHGJH�IURP�
KHU�LQWHUQVKLSV��³,�ZDQW�WR�GHGLFDWH�P\�FDUHHU�WR�
LPSURYLQJ� WKH� TXDOLW\� RI� OLIH� IRU� WKRVH� OLNH�PH�
ZKR�VWUXJJOH�ZLWK�KHDULQJ�ORVV�RU�WLQQLWXV�´ 
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&KULV�0DUW\��0�6���(QJLQHHULQJ�7HFKQRORJ\��
³(YDOXDWLQJ�WKH�HIIHFWV�RI�SLQH�DQG�PLVFDQWKXV�ELRFKDU�RQ�ZD�
WHU�DFWLYLW\�DQG�(VFKHULFKLD�FROL�SRSXODWLRQV�LQ�FRPPHUFLDO�
EURLOHU�OLWWHU´��)DOO��������$GYLVRU��'U��:HV�/RZH� 

0DWWKHZ�5RZODQG��0�6���(QJLQHHULQJ�7HFKQRORJ\��
³$VVHVVLQJ�WKH�3RWHQWLDO�IRU�/LJKWQLQJ-,QGXFHG�'DPDJH�LQ�
&RPPHUFLDO�%URLOHU�+RXVHV�LQ�0LVVLVVLSSL�DQG�$ODEDPD´��)DOO�
�������$GYLVRU��'U��'DQLHO�&KHVVHU� 

-HVVLFD�6LPPHUPDQ�:ROIH��0�6���(QJLQHHULQJ�7HFK�
QRORJ\��³(YDOXDWLRQ�RI�WKH�8WLOLW\�DQG�3HUIRUPDQFH�RI�DQ�$X�
WRQRPRXV�6XUIDFH�9HKLFOH�IRU�0RELOH�0RQLWRULQJ�RI�:DWHU�
ERUQH�%LRFKHPLFDO�$JHQWV´��)DOO��������$GYLVRU��'U��'DQ�
LHO�&KHVVHU� 

0RQLED�6KDEELU��0�6���%LRORJLFDO�(QJLQHHULQJ��
³+\GURORJ\�DQG�ZDWHU�TXDOLW\�DQDO\VLV�LQ�WKH�%LJ�%ODFN�5LYHU�
ZDWHUVKHG��0LVVLVVLSSL´��)DOO��������$GYLVRU��'U��3UHP�
3DUDMXOL� 

-RVKXD�7DQGLR��0�6���%LRORJLFDO�(QJLQHHULQJ��³'HVLJQ�
RI�3ODVWLF�&RQWDLQPHQW�(OLPLQDWRU�LQ�6HHG�&RWWRQ´��)DOO�
�������$GYLVRU��'U��)LOLS�7R� 

.DUHQ�3HUVRQV��3K�'���%LRPHGLFDO�(QJLQHHULQJ��
³(OHFWURPHFKDQLFDO�IDWLJXH�SURSHUWLHV�RI�GLHOHFWULF�HODVWRPHU�
VWUHWFK�VHQVRUV�XQGHU�RUWKRSDHGLF�ORDGLQJ�FRQGL�
WLRQV´��6SULQJ��������$GYLVRU��'U��6WHYHQ�(OGHU�	�'U��
5HXEHQ�%XUFK� 

$VKPD�6KDUPD��3K�'���%LRPHGLFDO�(QJLQHHULQJ��³$�
FRPSDUDWLYH�VWXG\�RI�WKH�IXQFWLRQDOLW\�RI�SRUFLQH�GXUD�D�WLVVXH�
HQJLQHHUHG�GXUD�PDWHU�IRU�FOLQLFDO�DSSOLFDWLRQ´��6SULQJ�
�������$GYLVRU��'U��6WHYHQ�(OGHU�	�'U��/DNHLVKD����
:LOOLDPV� 

3URIHVVLRQDO�$ZDUGV� 

&KULV�5RELQVRQ��D�VHQLRU�LQ�%LRPHGLFDO�(QJLQHHU�
LQJ��KDV�UHSUHVHQWHG�WKH�$%(�'HSDUWPHQW�ZHOO�WKLV�
\HDU�DQG�ZDV�QDPHG�D�ILQDOLVW�IRU�WKH�5KRGHV�6FKRODU�
VKLS�DQG�WKH�+DUU\�6��7UXPDQ�6FKRODUVKLS��&KULV�ZDV�
DOVR�QDPHG�D�+DOO�RI�)DPH�LQGXFWHH�DQG�(QJLQHHULQJ�
6WXGHQW�RI�WKH�<HDU�E\�WKH�068�%DJOH\�&ROOHJH�RI�
(QJLQHHULQJ�DQG�2XWVWDQGLQJ�6HQLRU�(QJLQHHU�E\�WKH�
0LVVLVVLSSL�(QJLQHHULQJ�6RFLHW\� 

&ROE\� )UHHPDQ��D�VHQLRU� LQ�%LRORJLFDO�(QJLQHHULQJ� LV�
WKH� IRXQGHU�RI�068¶V�(QHUJ\�&OXE��&ROE\� DQG�KLV� WHDP�
UHFHQWO\� FRPSHWHG� DW� WKH� LQWHUQDWLRQDO� FDUERQ� UHPRYDO�
VWXGHQW� FRQWHVW� KRVWHG� E\� 6SDFH;�� &(2� (ORQ� 0XVN¶V�
IRXQGDWLRQ�� 7KH� WHDP� ZRQ� D� ��������� SUL]H� IRU� WKHLU�
³%(&UHDWLYH� (QHUJ\´� FRQFHSW� DQG� ZLOO� FRPSHWH� LQ� WKH�
�����PLOOLRQ�;35,=(�&DUERQ�5HPRYDO�FRPSHWLWLRQ� 


