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/L]EHWK� DQG� 'DYLG� &KLOGV�� PDUULHG� VLQFH� ������ WRRN� ZLQGLQJ�
SDWKV�WR�068�DQG�XVHG�WKHLU�ELRORJLFDO�HQJLQHHULQJ�GHJUHHV�WR�EXLOG�
FDUHHUV� LQ�FRDVWDO� HQJLQHHULQJ�DQG�JRYHUQPHQW�DIIDLUV�� UHVSHFWLYHO\��
%RWK�SRLQW�WR�WKHLU�H[SHULHQFHV�DW�068�DV�NH\V�WR�WKHLU�VXFFHVV��/L]�
EHWK�� ZKR� VHUYHG� DV� DQ� XQGHUJUDGXDWH� UHVHDUFK� DVVLVWDQW� WR� 'U��
7KRPDVVRQ�� FUHGLWV�068¶V� IDFXOW\� DQG� WKH� YDULHG� $%(� FXUULFXOXP�
IRU�SUHSDULQJ�KHU� IRU�D� FDUHHU�ZKHUH� LW� LV� HVVHQWLDO� WR� FRPPXQLFDWH�
DQG�FROODERUDWH�ZLWK�VFLHQWLVWV�DQG�HQJLQHHUV�LQ�RWKHU�ILHOGV��'DYLG¶V�
EDFNJURXQG� LQ� ELRORJLFDO� HQJLQHHULQJ� KDV� HQDEOHG� KLP� WR� QDYLJDWH�
WKH�LQWHUVHFWLRQ�RI�HQYLURQPHQWDO�VFLHQFH�DQG�UHJXODWRU\�SROLF\� 

/L]EHWK�� D� &OLQWRQ�� 06� QDWLYH� DOZD\V� KDG� DQ� LQWHUHVW� LQ� WKH�
FRDVWDO� HQYLURQPHQW�� ZKLFK� OHG� KHU� WR� VWXG\� ELRORJLFDO� HQJLQHHULQJ�
DQG�WKHQ�HDUQ�DQ�0�6��LQ�FRDVWDO�HQJLQHHULQJ�IURP�WKH�8QLYHUVLW\�RI�
'HODZDUH� ³$V�DQ�XQGHUJUDGXDWH��,�ZDV�DOZD\V�VXSSRUWHG�E\�P\�SUR�
IHVVRUV� RQ�P\� TXHVW� WR� H[SDQG�P\� NQRZOHGJH� EDVH� DQG� EUHDGWK� RI�
H[SHULHQFH�´� 6KH� KDV� DVVLVWHG� LQ� VKULPS� UHVHDUFK� RQ� D� 12$$� UH�
VHDUFK�YHVVHO� RXW�RI�3DVFDJRXOD�� VWXGLHG� FRUDO� V\VWHPV� LQ� WKH�7XUNV�
DQG� &DLFRV�� DQG� HQJLQHHULQJ� GHVLJQ� DQG� KLVWRU\� LQ� D� VWXG\� DEURDG�
SURJUDP�DW�8QLYHUVLW\�RI�%ULVWRO��ZKHUH�VKH�PHW�KHU�KXVEDQG�'DYLG�
LQ������� �$IWHU�JUDGXDWLRQ��VKH�LQWHUQHG�DW�+DUERU�%UDQFK�2FHDQR�
JUDSKLF� ,QVWLWXWH� LQ� )RUW� 3LHUFH�� )/�� 6LQFH� ������ VKH� KDV� EHHQ�
ZLWK $WNLQV��D�ODUJH�HQJLQHHULQJ�FRQVXOWLQJ�ILUP��ZRUNLQJ�RQ�SURMHFWV�
UDQJLQJ�IURP�WKH�GHVLJQ��SHUPLWWLQJ��DQG�FRQVWUXFWLRQ�RI�WKH�1DYDUUH�
%HDFK� ILVKLQJ� SLHU�� WR� UHFRQVWUXFWLRQ� RI� HURGHG� FRDVWOLQHV� DQG� WKH�
GUHGJLQJ�RI�6W��/XFLH�,QOHW� 

'DYLG��IURP�+XQWVYLOOH��$ODEDPD��EHJDQ�ZLWK�DQ�LQWHUHVW� LQ�KLV�
WRU\� DQG� (QJOLVK� EXW� ODWHU� FKDQJHG� WR� ELRORJLFDO� HQJLQHHULQJ�� +H�
VWDUWHG� KLV� SURIHVVLRQDO� FDUHHU� DV� D� VWDII� HQJLQHHU�ZLWK�&+�0�+LOO��
DQRWKHU� ODUJH� HQJLQHHULQJ� ILUP�� $IWHU� PRYLQJ� WR� 7DOODKDVVHH� DQG�
HDUQLQJ�D�ODZ�GHJUHH�IURP�)ORULGD�6WDWH�8QLYHUVLW\��KH�HDUQHG�D�UHS�
XWDWLRQ� DV� D� WRS� ZDWHU� SROLF\�
H[SHUW�� UHFHLYLQJ� KRQRUV� IURP�
)ORULGD�7UHQG��%HVW�/DZ\HUV�LQ�
$PHULFD�� )ORULGD� 3ROLWLFV�� DQG�
WKH�)ORULGD�:DWHU�(QYLURQPHQW�
$VVRFLDWLRQ�� ³1RZ� D� 3ULQFLSDO�
ZLWK�7KH�9RJHO�*URXS�� ,� OHYHU�
DJH� P\� HQJLQHHULQJ� DQG� ODZ�
GHJUHHV�DV�D�UHJLVWHUHG�OREE\LVW�
IRU� HQWLWLHV� VXFK� DV� 0RVDLF��
6$6� ,QVWLWXWH�� 'LVQH\�� DQG� WKH�
)ORULGD� &KDPEHU� RI� &RP�
PHUFH�´  

7KH� FRXSOH� VWLOO� OLYHV� LQ�
7DOODKDVVHH�ZLWK�WKHLU�FKLOGUHQ��
0DUWKD� DQG� -RKQ�� DQG� WKHLU�
UDPEXQFWLRXV�GRJ��(OOLH� 

0HVVDJH�)URP�7KH�'HSDUWPHQW�+HDG 

 ,� MXVW� VWDUWHG� P\� �QG� \HDU� DV� 'HSDUWPHQW�
+HDG� LQ� $JULFXOWXUDO� DQG� %LRORJLFDO� (QJLQHHULQJ�
�$%(�� RQ� -XO\� ��� � 7KLQJV� ZHUH� ORRNLQJ� XS� WKHQ�
ZLWK�UHVSHFW�WR�&29,'-����DQG�ZH�WKRXJKW�ZH¶G�EH�
EDFN�WR�QRUPDO�FRPH�IDOO��EXW�RXU�KRSHIXO�RXWORRN�
ZDV� GDPSHQHG� E\� &29,'¶V� 'HOWD� YDULDQW�� ZKLFK�
IRUFHG�XV�EDFN�WR�PDVN-ZHDULQJ�LQ�DOO�EXLOGLQJV�DW�
068�DW�WKH�VWDUW�RI�WKH�VHPHVWHU���:KLOH�QRW�LGHDO��
RXU�IDFXOW\�DQG�VWXGHQWV�KDYH�WDNHQ�LW�LQ�VWULGH���$V�
,�ZDON� WKH�KDOOV�RI�$%(�DQG� ORRN� LQ�FODVVURRPV��,�
VHH�EULJKW-H\HG�DQG�HQJDJHG�VWXGHQWV��DOO�ZHDULQJ�

PDVNV�� DQG� ,� DP� VR� SURXG� RI� WKHP� DQG� RXU� IDFXOW\� IRU� GRLQJ� ZKDW�
QHHGV�WR�EH�GRQH�WR�EH�VDIH�\HW�LQ�IXOO� OHDUQLQJ�PRGH�� �2IILFLDO�HQUROO�
PHQW�QXPEHUV�KDYH�QRW�EHHQ�UHOHDVHG�\HW��EXW�068�DQG�$%(�DSSHDU�
WR�EH�KROGLQJ�XS�ZHOO� LQ�VSLWH�RI� WKH�SDQGHPLF�� �$%(¶V� IUHVKPHQ�DQG�
WUDQVIHU�QXPEHUV�VXJJHVW�ZH¶OO�FRQWLQXH�WR�EH�DW�RU�QHDU�UHFRUG�XQGHU�
JUDGXDWH�HQUROOPHQW��ZLWK�JUDGXDWH�VWXGHQW�QXPEHUV�FOLPELQJ���,�FDQ¶W�
EH�FHUWDLQ�WKLV�LV�D�UHFRUG��EXW�$%(� JUDGXDWHG� ���0�6�� DQG� 3K�'��
VWXGHQWV�DPRQJ�RXU�WKUHH�PDMRUV�EHWZHHQ�$XJXVW������DQG�
-XO\� �������1XPEHUV�GRQ¶W�WHOO�WKH�HQWLUH�VWRU\���$IWHU�\RX¶YH�SHUXVHG�
WKLV� QHZVOHWWHU�� VHH� RXU� ZHEVLWH� �DEH�PVVWDWH�HGX�� ZKHUH� \RX¶OO� ILQG�
GHWDLOV�RQ�VWXGHQW�DFFRPSOLVKPHQWV�DQG�VWRULHV�DERXW�ZKDW� OHG�WKHP�
WR�$%(�DQG�KRZ�WKH�GHSDUWPHQW�KDV�EOHVVHG�WKHLU�OLYHV� 

2QH�VWRU\�\RX¶OO� ILQG�RQ�WKLV�IURQW�SDJH�� �7ZR�IRUPHU�VWXGHQWV�RI�
PLQH��ZKLOH�,�ZDV�RQ�WKH�IDFXOW\�LQ�$%(�EHWZHHQ������DQG�������PDU�
ULHG�DQG�KDYH�PDGH�D�JUHDW�OLIH�WRJHWKHU�LQ�)ORULGD��'DYLG�DQG�/L]EHWK�
�0HLJV��&KLOGV�� � $QG�ZKLOH�ZH�KDYH� D� ORW� RI�KDSS\� VWRULHV� RI� FXUUHQW�
DQG� IRUPHU� VWXGHQWV�� ZH� RFFDVLRQDOO\� KDYH� VDG� VWRULHV�� � 2QH� RI� RXU�
VHQLRU�$(7%�VWXGHQWV��&RXUWQH\�<DWHV��SDVVHG�DZD\�ODWH�LQ�WKH�VSULQJ�
VHPHVWHU�� VRRQ�EHIRUH� VKH�ZDV� WR� JUDGXDWH�� �+HU�EURWKHU�� /D'DUULXV��
DOVR� LQ� $(7%��ZLOO� JUDGXDWH� WKLV�'HFHPEHU�� �+H� DQG�KLV� IDPLO\� KDYH�
HQGXUHG�JUHDW�ORVV��DQG�ZH�LQ�$%(�VKDUH�LQ�WKHLU�ORVV�DQG�KRSH�WR�KRQ�
RU�&RXUWQH\�ZLWK� DQ� HQGRZHG�PHPRULDO� VFKRODUVKLS�� � 6WD\� WXQHG�� LQ�
FDVH�\RX�ZRXOG�OLNH�WR�FRQWULEXWH���&RXUWQH\�ZDV�DQ�H[FHOOHQW�VWXGHQW�
DQG�SHUVRQ���6KH�ZDV�DZDUGHG�KHU�%�6��GHJUHH�LQ�$(7%�SRVWKXPRXVO\� 

$V�,�PHQWLRQHG�LQ�WKH�ODVW�QHZVOHWWHU��ZH�KDYH�EHHQ�KLULQJ� QHZ�
IDFXOW\� PHPEHUV��'UV�� $PLUWDKD�7DHEL��'DYLG�9DQGHQKHHYHU�� DQG�
;LQ� =KDQJ� VWDUWHG� LQ� $XJXVW� ������ � <RX� FDQ� UHDG� DERXW� WKHP� ODWHU�
KHUHLQ���1HZ�IDFXOW\�PHPEHUV�EULQJ�QHZ�WDOHQWV�DQG�HQHUJ\�DQG�HQD�
EOH�XV�WR�EURDGHQ�RXU�WHDFKLQJ�DQG�UHVHDUFK�SRUWIROLR���$Q�H[DPSOH�RI�
WKLV�LV�WKH�QHZ�FRXUVH��,QWURGXFWLRQ�WR�,PDJLQJ�LQ�%LRORJLFDO�6\VWHPV��
EHLQJ� WDXJKW� E\� RQH� RI� RXU� QHZHVW� IDFXOW\�PHPEHUV��'U�� <X]KHQ�/X���
$QG� ZKLOH� ZH� KDYH� WDNHQ� WKUHH� VWHSV� IRUZDUG� WKLV� IDOO�� ZH� WRRN� WZR�
VWHSV�EDFN�RYHU�WKH�VXPPHU���'UV��$QQD�DQG�-RKQ�/LQKRVV�OHIW�XV�WR�JR�
WR�$XEXUQ�8QLYHUVLW\���:KLOH�ZH�FHUWDLQO\�PLVV�WKHP�DQG�ZLVK�WKHP�DOO�
WKH�EHVW��,�DP�KRSHIXO�WR�ILOO�WKHLU�SRVLWLRQV�LQ�-DQXDU\� 

$OVR� PHQWLRQHG� LQ� WKH� ODVW� QHZVOHWWHU�� ZH� KDYH� PRUH� VWXGHQWV�
WKDQ�HYHU�EHIRUH�DQG�ILQG�RXUVHOYHV�ZLWK�LQDGHTXDWH�VSDFH�WR�PHHW�RXU�
QHHGV���:H�HQJDJHG�D�FRQVXOWDQW�LQ�WKH�VSULQJ�WR�HYDOXDWH�RXU�VLWXDWLRQ�
UHJDUGLQJ�EXLOGLQJ� H[SDQVLRQ�� � 6WD\� WXQHG�DV�ZH� FRQVLGHU�KRZ� WR� LQ�
FUHDVH� UHVRXUFHV� WR� LPSURYH� LQVWUXFWLRQ� DQG�PDJQLI\� RXU� LPSDFW� RQ�
0LVVLVVLSSL�DQG�WKH�QDWLRQ���$JDLQ��P\� JRDO� LV� IRU� $%(� WR� KDYH� D�
FOHDUO\� GHILQHG� IRFXV� RQ� HQJLQHHULQJ� IRU� KXPDQ�ZHOO-EHLQJ�
DQG�WR�EH�UHFRJQL]HG�DV�DQ�RXWVWDQGLQJ�SURJUDP�QDWLRQDOO\���:H�UHLQ�
YLJRUDWHG�RXU�$%(�$GYLVRU\�%RDUG�DQG�PHW� LQ�$SULO� DQG� UHFHQWO\� LQ�
6HSWHPEHU�� �:H�FRYHW�WKHLU�ZLVGRP�DQG�DUH�ZRUNLQJ�WR� LPSOHPHQW�
WKH�LGHDV�WKH\�KDYH�FRQYH\HG�WR�XV���
3OHDVH�OHW�XV�KHDU�IURP�\RX�DV�ZHOO� 

$%(�&UHDWHV�0DWFKHV 
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Stamp



2XU�1HZ�)DFXOW\ 

2XU�)DFXOW\ 

6SRWOLJKW 
'U�� /DXUHQ� 3ULGG\�� *URZLQJ�XS�LQ�0LVVLVVLSSL�DV�D�%XOOGRJ�IDQ�
DQG�UHFHLYLQJ�KHU�%�6��DQG�0�6��IURP�WKH�$%(�GHSDUWPHQW�� LW�ZDV�DO�
ZD\V�'U��3ULGG\¶V�GUHDP�WR�FRPH�EDFN�WR�068��6LQFH�UHWXUQLQJ�IURP�
*HRUJLD� 7HFK� WR� MRLQ� WKH� IDFXOW\� LQ� ������ KHU� ODE¶V� UHVHDUFK� KDV� � LQ�
YROYHG�WKH�IDEULFDWLRQ�RI�FXVWRPL]HG��ORDG-EHDULQJ�SRO\PHU�DQG�PHWDO�
VFDIIROGV� IRU� ERQH� KHDOLQJ�� DQG� K\GURJHO-EDVHG� FRPSRVLWH� PDWHULDOV�
IRU� HQKDQFHG� GHOLYHU\� RI� DQWLPLFURELDO� WKHUDSHXWLFV�� 6KH� VWULYHV� WR�
FUHDWH�D�FROODERUDWLYH��PRUH�GLYHUVH��HTXLWDEOH��DQG�LQFOXVLYH�HQYLURQ�
PHQW� LQ�ZKLFK�KHU�VWXGHQWV�FDQ�WKULYH�� ³,�DP�H[FLWHG�QRW�RQO\�DERXW�
GHYHORSLQJ� WHFKQRORJLHV� WKDW� HQKDQFH� KHDOWKFDUH� EXW� DOVR� DERXW� LQ�
VSLULQJ�WKH�QH[W�JHQHUDWLRQ�RI�ELRHQJLQHHUV�´ 

'U�� /D6KDQ� 6LPSVRQ��2ULJLQDOO\�IURP�&OLQWRQ��6RXWK�&DUROLQD��
'U�� 6LPSVRQ� SXUVXHG� KHU� GHJUHHV� DW� &OHPVRQ� 8QLYHUVLW\� EHIRUH�
FRPLQJ� WR�068� LQ� ������ 6KH� ZDV� GUDZQ� WR�068� ZKHQ� VKH� ILUVW�
YLVLWHG�FDPSXV��DV�ZHOO�DV�WKH�$%(�GHSDUWPHQW�ZKHUH�VKH�LPPHGL�
DWHO\�IHOW�VKH�KDG�D�QHZ�KRPH��6LQFH�MRLQLQJ�WKH�IDFXOW\���\HDUV�DJR��
'U�� 6LPSVRQ� KDV� VWD\HG� DW�068� EHFDXVH� RI� KHU� ORYH� IRU� KHU� VWX�
GHQWV�ZKR�VKH�UHIHUV�WR�DV�KHU�³EDELHV�´�+DYLQJ�DPDVVHG�QXPHURXV�
WHDFKLQJ�DQG�VHUYLFH�DZDUGV�LQ�DGGLWLRQ�WR�EHLQJ�D�EHORYHG�PHQWRU��
VKH�ORYHV�VHHLQJ�KHU�VWXGHQWV�VXFFHHG��³0\�IDYRULWH�WHDFKLQJ�PHP�
RULHV� DUH� WKH� WLPHV�P\� VWXGHQWV� UHSRUW� EDFN� WR�PH� DERXW� JHWWLQJ�
LQWR�PHGLFDO�VFKRRO��JUDGXDWH�VFKRRO��RU�JHWWLQJ�D�MRE�´ 

'U��0DU\� /RYH� 7DJHUW�� $�PHPEHU�RI�WKH�IDFXOW\�VLQFH�-DQXDU\�������
'U��7DJHUW¶V�IDYRULWH�SDUW�RI�ZRUNLQJ�LQ�WKH�GHSDUWPHQW�KDV�EHHQ�WKH�SHR�
SOH��6KH�EHOLHYHV�WKH�H[SHUWLVH�LQ�WKH�GHSDUWPHQW�LV�YHU\�GLYHUVH��EXW�WKH�
IDFXOW\�KDYH�DOZD\V�EHHQ�YHU\�FORVH�DQG�ZLOOLQJ�WR�OHQG�D�KHOSLQJ�KDQG�WR�
RQH� DQRWKHU��:KLOH� LW� LV� UHZDUGLQJ� WR� JHW� SDSHUV� SXEOLVKHG� DQG� JUDQWV�
IXQGHG��VKH�IHHOV�VKH�KDV�DFFRPSOLVKHG�VRPHWKLQJ�LI�VKH�FDQ�KHOS�IDUP�
HUV�DQG�VWDNHKROGHUV�DGGUHVV�D�SUREOHP��³0\�IDYRULWH�WHDFKLQJ�PHPRULHV�
DUH�ZKHQ�P\�JUDGXDWH�VWXGHQWV�KDYH�JRWWHQ�WKHLU�GUHDP�MRE�RU�EHHQ�DF�
FHSWHG� LQWR� WKHLU� ILUVW-FKRLFH�3K�'��SURJUDP��,W�KDV�EHHQ�D� MR\� WR�ZDWFK�
P\�VWXGHQWV�VXFFHHG�DQG�PRYH�RQ�WR�SXUVXH�VXFFHVVIXO�FDUHHU�SDWKV�´� 

$ZDUGV 

'U��;LQ�=KDQJ�� 

2ULJLQDOO\� IURP� &KL�
QD�� 'U�� ;LQ� =KDQJ��
ZDV� ILUVW� GUDZQ� WR�
DJULFXOWXUH�EHFDXVH�LW�
LV� HVVHQWLDO� WR� VXV�
WDLQLQJ� OLIH�� 6KH�
HDUQHG� KHU� %�6�� LQ�
$JURQRP\� DW� *DQVX�

$JULFXOWXUDO� 8QLYHUVLW\�� 0�6�� LQ� $JULFXO�
WXUH� DW� 1RUWKZHVW� $	)� 8QLYHUVLW\�� DQG�
3K�'��LQ�%LRORJLFDO�DQG�$JULFXOWXUDO�(QJL�
QHHULQJ� IURP�:DVKLQJWRQ�6WDWH�8QLYHUVL�
W\�� +HU� GLVVHUWDWLRQ� IRFXVHG� RQ� PHFKD�
QL]HG� DQG� URERWLF� KDUYHVWLQJ� RI� VSHFLDOW\�
FURSV�ZLWK�WHFKQRORJLHV�VXFK�DV�FRPSXWHU�
YLVLRQ�DQG�PDFKLQH�OHDUQLQJ�� 

'U��=KDQJ�KRSHV�WR�FRQWULEXWH�KHU�WDOHQWV�
WR� $%(¶V� PLVVLRQ� RI� LPSURYLQJ� KXPDQ�
ZHOIDUH� WKURXJK� HQJLQHHULQJ� VROXWLRQV��
6KH�EHOLHYHV�WKH�WKUHH�NH\V�WR�VXFFHVV� IRU�
KHU� IXWXUH� VWXGHQWV� DUH� WR� ³DFNQRZOHGJH�
WKDW� \RX� KDYH� WKH� SULPDU\� UHVSRQVLELOLW\�
IRU� VXFFHVVIXOO\� FRPSOHWLQJ� \RXU� GHJUHH��
WKLQN� LQGHSHQGHQWO\� EXW� ZRUN� ZHOO� LQ� D�
WHDP��DQG�VWULYH�WR�PHHW�\RXU�GHDGOLQHV�´ 

'U��'DYLG�
9DQGHQKHHYHU� 

*URZLQJ� XS� LQ� 6RXWK�
$IULFD� ZLWK� D� GDG� ZKR�
ZDV�D�FLYLO�HQJLQHHU��'U���
9DQGHQKHHYHU� WKRXJKW�
HQJLQHHUV� ZHUH� OLNH� VX�
SHUKHURHV�� VR� FKRRVLQJ�
D� FDUHHU� ZDV� QRW� GLIIL�

FXOW�� +H� HDUQHG� KLV� %�(QJ�� LQ� 0HFKDWURQLF�
(QJLQHHULQJ� DQG� KLV� 0�6�� DQG� 3K�'�� LQ� %LR�
PHGLFDO� (QJLQHHULQJ�� DOO� IURP� 6WHOOHQERVFK�
8QLYHUVLW\� 

+LV�HDUO\�ZRUN� WRXFKHG�RQ�VHYHUDO� ILHOGV�� OLNH�
UHVSLUDWRU\�G\QDPLFV��PHGLFDO�GHYLFH�GHYHORS�
PHQW��VSRUWV�PHGLFLQH��DQG�ELRPHFKDQLFV��+H�
LV� SDUWLFXODUO\� SURXG� RI� KLV� ELRPHFKDQLFV-
UHODWHG� FROODERUDWLRQ� ZLWK� WKH� 6RXWK� $IULFDQ�
QDWLRQDO� UXJE\� WHDP¶V� NLFNLQJ� FRDFK�� +H� UH�
FHQWO\� EHJDQ� VWXG\LQJ� QHXURVFLHQFH� DQG� KX�
PDQ�EHKDYLRU�DQG�HDUQHG�D�3RVWJUDGXDWH�'L�
SORPD� LQ� $SSOLHG� (WKLFV� DW� 6WHOOHQERVFK�� $W�
068��KH�KRSHV�WR�FRQWLQXH�XVLQJ�((*�UHFRUG�
LQJV�WR�DQVZHU�TXHVWLRQV�DERXW�WKH�EUDLQ�VXFK�
DV�KRZ�LW�HQFRGHV� LQIRUPDWLRQ� 5HJDUGLQJ�KLV�
IXWXUH� VWXGHQWV�� KH� VD\V� WKH� NH\� TXDOLW\� WKH\�
QHHG�LV�SDVVLRQ��³<RX�PXVW�EH�HQWKXVLDVWLF� WR�
JHW�XS�HYHU\�PRUQLQJ�DQG�WDFNOH�WKH�SUREOHP�
\RX�DUH�ZRUNLQJ�RQ�´ 

  

'U��$PLUWDKD�
7DHEL�� 

2ULJLQDOO\� IURP�
,UDQ��'U��$PLUWDKD�
7DHEL� ILUVW� EHFDPH�
LQWHUHVWHG� LQ� WKH�
ILHOG� RI� ELRPHGLFDO�
HQJLQHHULQJ� ZLWK�
KRSHV� RI� EHWWHULQJ�

WKH� TXDOLW\� RI� OLIH� IRU� JHQHUDWLRQV� WR�
FRPH��+H�HDUQHG�KLV�%�6��LQ�0HFKDQLFDO�
(QJLQHHULQJ� DW� 6KDULI� 8QLYHUVLW\� RI�
7HFKQRORJ\�� 0�6�� LQ� %LRPHGLFDO� (QJL�
QHHULQJ� DW� 3ROLWHFQLFR� GL� 0LODQR�� DQG�
3K�'�� LQ� 0HFKDQLFDO� (QJLQHHULQJ� DW�
8QLYHUVLW\� RI� &HQWUDO� )ORULGD�� +LV� UH�
VHDUFK�IRFXVHV�RQ�GHYHORSLQJ�HDUO\�QRQ-
LQYDVLYH� GLDJQRVWLF� PHWKRGV� DQG� SHU�
VRQDOL]HG�WUHDWPHQWV� IRU�FDUGLRYDVFXODU�
KHDOWK� 

'U��7DHEL�ZDV�GUDZQ�WR�068�EHFDXVH�RI�
WKH� RSSRUWXQLW\� IRU� FROODERUDWLRQ� ZLWK�
RWKHU�$%(� IDFXOW\� DQG� UHVHDUFK� JURXSV�
RQ�FDPSXV��+H�QRWHV�WKDW�WKH�WKUHH�NH\V�
WR� VXFFHVV� LQ� ELRPHGLFDO� HQJLQHHULQJ�
DUH�� ³KDUG� ZRUN�� KDUG� ZRUN�� DQG� KDUG�
ZRUN�´ 

'U���&KHVVHU��������&$/6�([FHOOHQFH�LQ�
7HDFKLQJ�/RZHU�'LYLVLRQ�$ZDUG 

'U��3ULGG\��*HRUJLD�7HFK�$OXPQL�$VVR�
FLDWLRQ¶V����8QGHU�����068�&ROOHJH�RI�
(QJLQHHULQJ�$FDGHP\�RI�'LVWLQJXLVKHG�
7HDFKHUV��'RQDOG�=DFKDULDV�(DUO\�&DUHHU�
8QGHUJUDGXDWH�7HDFKLQJ�([FHOOHQFH�
$ZDUG 

'U��6LPSVRQ��6KDFNRXOV�+RQRUV�&RO�
OHJH�+RQRUV�&RXQFLO�7HDFKLQJ�$ZDUG� 

'U��7DJHUW��068�25('¶V�)DFXOW\�/HDG�
HUVKLS�'HYHORSPHQW�,QVWLWXWH 

 *UDQWV 

'U��6LPSVRQ���16)�%5,7(�3URJUDP��
³([DPLQLQJ�WKH�5ROH�RI�0HFKDQRWUDQVGXF�
WLRQ�LQ�60&�3KHQRW\SH�0RGXODWLRQ´��
�������� 

'U��:LMHZDUGDQH��86'$�15&6���³8VH�RI�
0LG-LQIUDUHG�6SHFWURVFRS\�IRU�+\GURORJLFDO�
6RLO�3URSHUW\�(VWLPDWLRQ�LQ�06�DQG�7;´��
�������� 

'U��3D]��86'$��³'HFLVLRQ�6XSSRUW�7RROV�WR�
$GGUHVV�6XVWDLQDEOH�:DWHU�0DQDJHPHQW�
,VVXHV�LQ�WKH�06�'HOWD´���������� 

 



6WXGHQW�'HVLJQ�DQG�5HVHDUFK�3URMHFWV 

6HQLRU�'HVLJQ 

$QWLEDFWHULDO�1DQRSDWWHUQHG�6XUIDFH�'HULYHG�IURP�1DWXUDO�,QVHFW�:LQJV 

�������$XWKRUV��(PLO\�0RRUH��5DFKHO�0F'RQDOG��0HJDQ�$UPVWURQJ��$OLFLD�9LYHURV��1LNROH�6NDLQHV��	�1LFKRODV�%RURZ 

1RYHO�UHVHDUFK�LQ�ELRPHGLFDO�HQJLQHHULQJ�LQYROYHV�XVLQJ�WKH�QDQRVFDOH�VXUIDFH�FKDUDFWHULVWLFV�RI�QDWXUDO�LQVHFW�
ZLQJV�WR�SURGXFH�PLFURELDO�UHVLVWDQFH��8VLQJ�*UDGH���WLWDQLXP�DQG�K\GURWKHUPDO�HWFKLQJ��QDQRSLOODUV�ZHUH�
IRUPHG�RQ�D�ELOOHW�VXUIDFH�WR�UHVHPEOH�WKH�VWUXFWXUDO�WRSRJUDSK\�RI�D�GUDJRQIO\�ZLQJ��7KHVH�QDQRSLOODUV�UHQGHU�
WKH�VXUIDFH�DQWLPLFURELDO�E\�FDXVLQJ�GDPDJH�WR�JUDP-SRVLWLYH�DQG�JUDP-QHJDWLYH�EDFWHULD�FHOO�PHPEUDQHV��%LOOHWV�
HWFKHG�LQ�D��-KRXU�K\GURWKHUPDO�WHVW�SURYLGHG�WKH�PRVW�GHVLUDEOH�KHLJKW�DQG�VXUIDFH�URXJKQHVV�FKDUDFWHULVWLFV�RI�
DOO�ELOOHWV�WHVWHG�DQG�DOVR�KDG�KDYLQJ�WKH�KLJKHVW�OHYHO�RI�ELRILOP�UHVLVWDQFH� 

�'�0RELOH���'�/,'$5�DQG�7DUJHW�7UDFNLQJ�&DPHUD�IRU�*XLGLQJ��'�$GGLWLYH�DQG�6XEWUDFWLYH�0HWKRGV 

�������$XWKRUV��%UDGHQ�*DUULVRQ��-DFNVRQ�+ROODQG��$GG\�+XJKHV��*HQWU\�0HLQHFNH��1DWH�5LVOH\��	�6DUD�6NURFNL 

/L'$5��LV�D�WLPH-RI-IOLJKW�VHQVLQJ�PHWKRG�XVLQJ�SXOVHG�ODVHU�EHDPV�WR�GHWHUPLQH�GLVWDQFHV�DQG�GLUHFWLRQV�RI�REMHFWV��
&XUUHQW�XVHV�IRU�/L'$5�LQFOXGH�REMHFW�GHWHFWLRQ�IRU�DXWRQRPRXV�YHKLFOHV��FURS�PDSSLQJ��DQG�WRSRJUDSKLFDO�DQDO\VLV��,Q�
WKLV�ZRUN��D��'�/L'$5�VHQVRU�PRXQWHG�RQ�D�WHVW�VWDQG�ZDV�XVHG�WR�ORFDWH�DQG�WUDFN�DQ�REMHFW��DQG�ZLUHOHVV�FRPPXQLFD�
WLRQ�ZDV�XVHG�WR�SURYLGH�JXLGDQFH�LQIRUPDWLRQ�WR�WKH�YHKLFOH�WKH�REMHFW�ZDV�PRXQWHG�RQ��$��'-SULQWHG�FXEH�ZDV�SODFHG�
RQ�WRS�RI�D�VPDOO�URERWLF�YHKLFOH��DQG�WKH�/L'$5�VHQVRU�ZDV�DEOH�WR�SURYLGH��'�SRLQW�FORXG�GDWD�WR�WKH�URERW��HQDEOLQJ�LW�
WR�SHUIRUP�WKH�WDVN�RI�WUDYHOLQJ�LQ�D�VWUDLJKW�OLQH��WXUQLQJ�������DQG�UHWXUQLQJ�RQ�WKH�VDPH�SDWK� 

 ,QVXODWHG�6\ULQJH�IRU�7HPSHUDWXUH�6HQVLWLYH�$SSOLFDWLRQV 

�������$XWKRUV��.D\OHH�%XQG\��6KHD�%\UXP��&ODLUH�&URVV��$VKOHLJK�1LFDLVH��	�0DGLVRQ�7D\ORU 

,QLWLDO�IOXLG�WHPSHUDWXUH�DSSURDFKHV�URRP�WHPSHUDWXUH�UDSLGO\�RQFH�GUDZQ�LQWR�D�VWDQGDUG�V\ULQJH��7KH�SURGXF�
WLRQ�RI�DQ�LQVXODWHG�V\ULQJH�ZRXOG�KHOS�PDLQWDLQ�RSWLPXP�IRUPXOD�WHPSHUDWXUHV�ZKHQ�KDQG-IHHGLQJ�\RXQJ�DQL�
PDOV�DQG�HQVXUH�WKDW�YDFFLQHV�VWD\�ZLWKLQ�WKH�&'&��UHFRPPHQGHG�WHPSHUDWXUH�UDQJH�XQWLO�DGPLQLVWUDWLRQ��$Q�
LQVXODWHG�V\ULQJH�ZDV�GHVLJQHG�LQ�$XWRGHVN�,QYHQWRU�DQG�SULQWHG�LQ�SRO\ODFWLF�DFLG��3/$��ZLWK�D���FP�JDS�EHWZHHQ�
WKH�ZDOOV�RI�WKH�V\ULQJH��ILOOHG�ZLWK�SRO\XUHWKDQH�FORVHG�FHOO�IRDP��:KHQ�IOXLGV�ZHUH�GUDZQ�LQ��WKLV�V\ULQJH�KDG�D�
VORZHU�IOXLG�WHPSHUDWXUH�FKDQJH�WKDQ�VWDQGDUG�V\ULQJHV�DQG�RWKHU�GHVLJQ�RSWLRQV��VKRZLQJ�WKDW�D�KLJK-TXDOLW\�
LQVXODWHG�V\ULQJH�FRXOG�EH�GHYHORSHG�WR�PDLQWDLQ�IRUPXOD�WHPSHUDWXUHV�� 

�5HVHDUFK 

0DWHULDOV�7HVWLQJ�RI�&RPPHUFLDO�/D\-)ODW�,UULJDWLRQ�7XELQJ 

������$XWKRU��'UX�&DUH\��0�6��VWXGHQW�LQ�(QJLQHHULQJ�7HFKQRORJ\ 

'UX�&DUH\�RI�2OLYH�%UDQFK��0LVVLVVLSSL��FRPSOHWHG�KLV�%�6��LQ�$(7%�DW�068�LQ�0D\������EHIRUH�VLJQLQJ�RQ�
DV�D�*UDGXDWH�5HVHDUFK�$VVLVWDQW�XQGHU�WKH�GLUHFWLRQ�RI�'U��:HV�/RZH��+DYLQJ�SUHYLRXVO\�VHUYHG�DV�DQ�XQ�
GHUJUDGXDWH�UHVHDUFKHU�ZLWK�'U��-RHO�3D]��'UX�KDV�EHHQ�LQYROYHG�LQ�PXOWLSOH�GHSDUWPHQWDO�SURMHFWV�DQG�
FRQQHFWHG�ZLWK�LQGXVWU\�DQG�DFDGHPLF�SURIHVVLRQDOV�DV�KH�SXUVXHV�KLV�0�6��LQ�(QJLQHHULQJ�7HFKQRORJ\��+LV�
WKHVLV�SURMHFW�IRFXVHV�RQ�HYDOXDWLQJ�WKH�PDWHULDO�SURSHUWLHV�RI�FRPPHUFLDO�OD\-IODW�LUULJDWLRQ�WXELQJ��6SHFLIL�
FDOO\��KH�VWXGLHV�KRZ�YDU\LQJ�SUHVVXUH�LQ�WKH�OD\-IODW�WXELQJ�HIIHFWV�WKH�SXQFKHG�RXWOHW�KROH��$�PDMRU�FDXVH�
RI�IDLOXUH�WKURXJKRXW�WKH�JURZLQJ�VHDVRQ�LQFRUUHFW�VL]LQJ�RI�WKH�LUULJDWLRQ�WXELQJ�LQ�D�ILHOG� �$Q�RXWFRPH�RI�
WKLV�SURMHFW�LV�WR�FUHDWH�D�XVHU�JXLGH�IRU�IDUPHUV�WR�KHOS�FKRRVH�WKH�RSWLPDO��GLDPHWHU�DQG�WKLFNQHVV�RI�OD\-
IODW�LUULJDWLRQ�WXELQJ�EDVHG�RQ�D�YDULHW\�RI�IDFWRUV� �7KH�FXUUHQW�WHVWLQJ�VHWXS�XVHV�D�VHFWLRQ�RI��WXELQJ�ZLWK�D�
VLQJOH�RXWOHW�KROH��ZKLFK�LV�UXQ�WKURXJK�D�VHTXHQFH�RI�LQFUHDVLQJ�DQG�GHFUHDVLQJ�SUHVVXUHVHQDEOLQJ�GHWHU�
PLQDWLRQ�RI�WKH�SUHVVXUH�FRQGLWLRQV�DVVRFLDWHG�ZLWK�IDLOXUH�IRU�GLIIHUHQW�WKLFNQHVVHV�RI�OD\-IODW�LUULJDWLRQ�
WXELQJ��7KH�HYHQWXDO�XVHU�JXLGH�ZLOO�DLG�LQ�VHOHFWLRQ�RI�WKH�EHVW�GLDPHWHU�DQG�WKLFNQHVV�IRU�LUULJDWLRQ�WXELQJ� 

$XWR7DF7LOO�3ODWIRUP 

������$XWKRU��*UDFH�)ULGD\��0�6��VWXGHQW�LQ�(QJLQHHULQJ�7HFKQRORJ\� 

*UDFH�)ULGD\��D�QDWLYH�RI�6DYDQQDK��*HRUJLD��FRPSOHWHG�KHU�%�6��LQ�$(7%�DW�068�LQ�0D\������EHIRUH�FRQ�
WLQXLQJ��DV�D�*UDGXDWH�5HVHDUFK�$VVLVWDQW�XQGHU�WKH�GLUHFWLRQ�RI�'U��:HV�/RZH��:LWK�VSRQVRUVKLS�IURP�
&RWWRQ�,QFRUSRUDWHG��VKH�LV�H[SORULQJ�D�QHZ�DSSURDFK�WR�VLWH-VSHFLILF�ZHHG�PDQDJHPHQW��6HQVRUV�WKDW�FDQ�
GHWHFW�ZHHGV�LQ�WKH�IXUURZ�DQG�D�K\GUDXOLF�V\VWHP�KDYH�EHHQ�DWWDFKHG�WR�D�-RKQ�'HHUH�FXOWLYDWRU��FUHDWLQJ�D�
V\VWHP�WKDW�GLJV�RQO\�ZKHUH�ZHHGV�DUH�IRXQG��7KLV�SURMHFW�LV�IRFXVHG�RQ�PLWLJDWLQJ�FRQFHUQV�DERXW�KHUEL�
FLGH�UHVLVWDQW�ZHHGV�DQG�RQ�SUDFWLFHV�WKDW�UHWDLQ�VRLO�PRLVWXUH�DQG�PDLQWDLQ�VRLO�KHDOWK��:LWK�WKH�UHFHQW�
DGGLWLRQ�RI�D�KHUELFLGH�VSUD\HU�DWWDFKPHQW��*UDFH�KDV�WHVWHG�FRPELQDWLRQV�RI�ZHHG�PDQDJHPHQW�WHFKQLTXHV�
RQ�FRWWRQ��$W�068¶V�5�5�)RLO�3ODQW�6FLHQFH�5HVHDUFK�&HQWHU�VKH�WHVWHG�WKH�VHQVRUV¶�IXQFWLRQDOLW\�DQG�JDWK�
HUHG�WKH�GDWD�QHFHVVDU\�WR�DGYDQFH�WKH�XQGHUVWDQGLQJ�RI�ZHHG�PDQDJHPHQW�� 



2XU�6WXGHQWV 

����-�����06*&&�1$6$�)HOORZVKLS� 
$QQD�0DULH�&OD\��3K�'���%LRPHGLFDO�(QJLQHHULQJ� 
 
�����0LVVLVVLSSL�(QJLQHHULQJ�6RFLHW\�6FKRODU�
VKLS 
.DU/HH�0F1HHO��%�6���%LRPHGLFDO�(QJLQHHULQJ� 
 
�����6RFLHW\�RI�%LRPDWHULDOV�&��:LOOLDP�+DOO�
6FKRODUVKLS 
.D\OHH�%XQG\��%�6���%LRPHGLFDO�(QJLQHHULQJ� 
 
�VW�3ODFH�LQ�6SULQJ������8QGHUJUDGXDWH�5HVHDUFK�
6\PSRVLXP� 
&ULVWLQD�*ULIILWK��%�6���$(7%�$JULEXVLQHVV� 
� 
,QDXJXUDO�0F.D\�2UWKRSDHGLF�5HVHDUFK�&RQIHU�
HQFH�*UDQW 
.DLOH\�&OLQWRQ��%�6���%LRPHGLFDO�(QJLQHHULQJ� 
 
,QWHJUDWLYH�DQG�0XOWLGLVFLSOLQDU\�3DLQ�DQG�$JLQJ�
5HVHDUFK�7UDLQLQJ��,03$57��1,+�7���3RVWGRF�
WRUDO�)HOORZVKLS 
)ROO\�3DWWHUVRQ��3K�'���%LRPHGLFDO�(QJLQHHULQJ 
 
�VW�3ODFH�LQ������$6$%(�%R\G-6FRWW�*UDGXDWH�
5HVHDUFK�$ZDUG�&RPSHWLWLRQ 
*XRPLQJ�/L��3K�'���$(7%� 

$ZDUGV 

6SRWOLJKW 

'LSHVK�1HSDO�LV� D�3K�'�� VWXGHQW� LQ�%LRORJL�
FDO�(QJLQHHULQJ��$�QDWLYH�RI�.DWKPDQGX��1H�
SDO��'LSHVK�HDUQHG�KLV�%�6��LQ�&LYLO�(QJLQHHU�
LQJ�DW�7ULEKXYDQ�8QLYHUVLW\� LQ�1HSDO�DQG�KLV�
0�6��LQ�+\GURSRZHU�'HYHORSPHQW�DW�WKH�1RU�
ZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��
:LWK� DQ� DFDGHPLF� EDFNJURXQG� LQ� ZDWHU� UH�
VRXUFHV�� 'LSHVK� FDPH� WR�068� WR� SXUVXH� KLV�
UHVHDUFK� LQWHUHVW� LQ� WKH� $%(� GHSDUWPHQW��
6HUYLQJ� DV� 9LFH� 3UHVLGHQW� RI� WKH� 1HSDOHVH�
6WXGHQW�$VVRFLDWLRQ��'LSHVK�EHOLHYHV�\RX�FDQ�
ILQG�HYHU\WKLQJ�\RX�QHHG�DW�068��³$V�D�3K'�
VWXGHQW��,�FDQ�WDNH�ZKDWHYHU�FRXUVH�,�QHHG�LQ�
P\� UHVHDUFK� DUHD� DQG� XWLOL]H� YDULRXV� UH�
VRXUFHV� DFURVV� FDPSXV�� 7KH� XQLYHUVLW\� UH�
FHLYHV� VWXGHQWV� IURP� PDQ\� QDWLRQV�� ZKLFK�
SURYLGHV�PH�ZLWK� WKH�H[FLWLQJ�RSSRUWXQLW\� WR�
H[FKDQJH�P\�FXOWXUH�ZLWK�RWKHUV�´� 

/D'DUULXV� <DWHV� LV� D� VHQLRU� LQ� $(7%��
2ULJLQDOO\� IURP� :RRGODQG�� 06�� /D'DUULXV�
JUHZ�XS�ZRUNLQJ�RQ�KLV�IDPLO\�IDUP��EXW�KLV�
XOWLPDWH�JRDO�ZDV�DWWHQGLQJ�QXUVLQJ�VFKRRO��
$IWHU� VWUXJJOLQJ� LQ� D� QXUVLQJ� SURJUDP�� D�
GLVWUDXJKW�/D'DUULXV�EHJDQ�WR�VHHN�*RG�IRU�
JXLGDQFH�� +H� VKDUHG� KLV� WKRXJKWV� DERXW�
IDUPLQJ�ZLWK�D�IULHQG�ZKR�SRLQWHG�/D'DUUL�
XV� WR� 'U�� 3D]��� ZKR� WROG� KLP� DERXW� $(7%��
2QFH�DW�068��³,�JDLQHG�D�JURXS�RI�H[WHQGHG�
IDPLO\�PHPEHUV�LQ�P\�SURIHVVRUV�DQG�SHHUV��
,Q�VSULQJ�������,�ORVW�P\�VLVWHU��&RXUWQH\��LQ�
D� WUDJLF�DFFLGHQW��'XULQJ�WKDW�GLIILFXOW�SHUL�
RG��068�DQG�$%(�ZHUH� ULJKW� WKHUH� WR� VXS�
SRUW� P\� IDPLO\� DQG�PH�� )URP� WKLV� H[SHUL�
HQFH�� ,� UHDOL]HG� WKDW� 068� LV� PRUH� WKDQ� D�
VFKRRO�� LW¶V� D� IDPLO\�´� 8SRQ� JUDGXDWLRQ� LQ�
'HFHPEHU�� /D'DUULXV� KRSHV� WR� ZRUN� IRU� D�
FRPSDQ\� ZKHUH� KH� FDQ� DFW� RQ� KLV� SDVVLRQ�
IRU�KHOSLQJ�SHRSOH� 

/DXU\Q� &DUU� LV�D�MXQLRU�LQ�%LRPHGLFDO�
(QJLQHHULQJ��$�QDWLYH�RI�0HPSKLV��7HQ�
QHVVHH��/DXU\Q�FDPH�WR�068�DV�D�OHJDF\�
VWXGHQW�� ZLWK� DQ� DXQW� DQG� FRXVLQ� ZKR�
KDG�EHHQ�068�DWKOHWHV��6KH�TXLFNO\� ILW�
LQ�� ³)URP� JLYLQJ� WRXUV� WR� SURVSHFWLYH�
VWXGHQWV�DV�D�5RDGUXQQHU�WR�YROXQWHHU�
LQJ�RII�FDPSXV�DW�WKH�-��/��.LQJ�&HQWHU��
,�KDYH�ORYHG�OHDUQLQJ�DERXW�0LVVLVVLSSL�
6WDWH� DQG� DOO� WKH�ZRQGHUIXO� RSSRUWXQL�
WLHV� WKH�FDPSXV�KDV� WR�RIIHU��DV�ZHOO�DV�
JHWWLQJ� SOXJJHG� LQWR� 6WDUNYLOOH� DV� D�
ZKROH�´� �$�PHPEHU�RI� WKH�+RQRUV�&RO�
OHJH��/DXU\Q� LQLWLDOO\�SODQQHG� WR�DWWHQG�
PHGLFDO� VFKRRO� XQWLO� LQWHUQLQJ� ZLWK� D�
IHGHUDO� MXGJH� LQ� 0HPSKLV�� 7KHUH� VKH�
IRXQG�D�SDVVLRQ� IRU� ODZ�DQG�JDLQHG� LQ�
VLJKW�LQWR�KRZ�WKH�FRXUWV�RSHUDWH��$IWHU�
JUDGXDWLQJ�ZLWK�D�GHJUHH�LQ�%0(�ZLWK�D�
PLQRU� LQ� 6RFLRORJ\�� /DXU\Q� SODQV� WR�
DWWHQG� ODZ� VFKRRO� WR� EHFRPH� D� SDWHQW�
DWWRUQH\�RU�LQWHOOHFWXDO�SURSHUW\�ODZ\HU�� 

*UDGXDWH�6WXGHQW�'HIHQVHV 
5RKLW�3DWKDN��3K�'��(QJLQHHULQJ�7HFKQRORJ\��³'HYHORSPHQW�RI�GDWD�SUR�
FHVVLQJ�WRRO�IRU�SUHFLVLRQ�DJULFXOWXUH�DQG�GHOLYHU\�V\VWHP�WR�HQG�XVHU´��6SULQJ�
����� 

*XRPLQJ�/L��3K�'��(QJLQHHULQJ�7HFKQRORJ\��³'HYHORSLQJ�DQG�DSSO\LQJ�
SUHFLVLRQ�DQLPDO�IDUPLQJ�WRROV�IRU�SRXOWU\�EHKDYLRU�PRQLWRULQJ´��6SULQJ������ 

0HUHGLWK�%URFN��0�6��%LRORJLFDO�(QJLQHHULQJ��³$QDO\VLV�RI�VXUIDFH�ZDWHU�
IRU�LUULJDWLRQ�LQ�WKH�%LJ�6XQIORZHU�5LYHU�:DWHUVKHG´��6SULQJ������ 

5D]LHK�%DU]LQ��3K�'��%LRORJLFDO�(QJLQHHULQJ���³<LHOG�3UHGLFWLRQ�DQG�/HDI�
1LWURJHQ�(VWLPDWLRQ�8VLQJ�8$6�,PDJHU\�DQG�,Q-ILHOG�&URS�6HQVRU�DW�'LIIHUHQW�
3KHQRORJLFDO´��6SULQJ������ 

5DXO�2VRULR��3K�'��%LRORJLFDO�(QJLQHHULQJ��³$VVHVVPHQW�DQG�2SWLPL]DWLRQ�
RI�PDUVK�WHUUDFLQJ�IRU�ZHWODQG�UHVWRUDWLRQ�LQ�WKH�QRUWKHUQ�*XOI�RI�0H[LFR�XVLQJ�
UHPRWH�VHQVLQJ�DQG�D�ZDYH�PRGHO�DSSURDFK´��$XJXVW������ 

3UDWLN�3DUDMXOL��3K�'��%LRORJLFDO�(QJLQHHULQJ��³'HYHORSPHQW�DQG�(YDOXD�
WLRQ�RI�*URXQG�DQG�$HULDO�5RERWLFV�6\VWHPV�LQ�&RPPHUFLDO�3RXOWU\�+RXV�
HV´��$XJXVW������ 

-DGD�%RRQH���0�6��%LRPHGLFDO�(QJLQHHULQJ���³6FOHURVWLQ�DV�D�3RWHQWLDO�
7KHUDS\�IRU�0HGLDO�9DVFXODU�&DOFLILFDWLRQ�WKURXJK�WKH�,QKLELWLRQ�RI�WKH�:17�ǃ-
&DWHQLQ�3DWKZD\´��$XJXVW������ 

$OOLVRQ�+HDO\��0�6��%LRPHGLFDO�(QJLQHHULQJ��³7KH�5ROH�RI�D�6LFNOHG�PLFUR�
HQYLURQPHQW�LQ�&DUGLDF�'\VIXQFWLRQ´ 

:HLWRQJ�&KHQ��3K�'��%LRPHGLFDO�(QJLQHHULQJ��³&KDUDFWHUL]DWLRQ�RI��'�
3ULQWHG�3RO\HVWHU�6FDIIROGV�0RGLILHG�E\�1DQR-+\GUR[\DSDWLWH�IRU�%RQH�7LVVXH�
(QJLQHHULQJ´��$XJXVW������ 

)ROO\�3DWWHUVRQ��3K�'��%LRPHGLFDO�(QJLQHHULQJ��³3DLQ�DQG�,QIODPPDWLRQ�
'XH�WR�:KROH-%RG\�9LEUDWLRQ�LQ�D�5DW�0RGHO´��$XJXVW������ 

 



)RU�2XU�$OXPQL 

*LYLQJ�WR�$%( 

:H�QRZ�KDYH�D�JLYLQJ�SDJH�RQ�WKH�$%(�ZHEVLWH��,W�JLYHV�DOXPQL�
DQG�IULHQGV�WKH�RSSRUWXQLW\�WR�HDVLO\�JLYH�WR�$%(��%HORZ��\RX�ZLOO�
ILQG�D�OLVW�RI�JLYLQJ�RSSRUWXQLWLHV��EXW�ZH�ZRXOG�DSSUHFLDWH�JLIWV�LQ�
DQ\�DPRXQW�DV�ZH�LQYHVW�LQ�WKH�QH[W�JHQHUDWLRQ�RI�VFKRODUV��7KH�

45�FRGH��DW�ULJKW��ZLOO�WDNH�\RX�WR�RXU�JLYLQJ�SDJH� 

7HDFKLQJ 

¨ 1DPHG�6FKRODUVKLS�(QGRZPHQW 

��������-�$PRXQW��������� 

¨ 1DPHG�*UDGXDWH�)HOORZVKLS�(QGRZPHQW 

��������-��$PRXQW���������� 

¨ (QJLQHHULQJ�6HQLRU�'HVLJQ�6XSSRUW 

��������-�$PRXQW�������RU�PRUH 

¨ )LHOG�(TXLSPHQW�'RQDWLRQV 

��������-�&RPSDQ\�GRQDWLRQV�RI�XVHG��� 

�����������DJULFXOWXUDO�HTXLSPHQW�IRU�VWXGHQW� 

�����������HGXFDWLRQ�DQG�UHVHDUFK� 

¨ 0HFKDQLFDO�'HVLJQ�6KRS�0DWHULDOV 

��������-�$PRXQW�������� 

¨ &1&�/DVHU�&XWWHU�(QJUDYHU 

��������-�$PRXQW��������� 

¨ 1DWXUDO�5HVRXUFHV�DQG�(QYLURQPHQW��5HVHDUFK��
/DERUDWRU\�(TXLSPHQW 

��������-�$PRXQW�������� 

¨ $JULFXOWXUDO�6HQVLQJ�$QDO\WLFV�5RERWLFV� 

��������(TXLSPHQW 

��������-�$PRXQW�������� 

¨ %LRPHGLFDO�6HQVLQJ�$QDO\WLFV�5RERWLFV� 
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