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&HQWUH�IRU�&ULWLFDO�3HDFH�6WXGLHV�DW�807�LV�D�WUDQV�GLVFLSOLQDU\

UHVHDUFK�DQG�DGYRFDF\�IRUXP�IRU�SHDFH�VFKRODUV�IURP�DURXQG

WKH�ZRUOG��HVSHFLDOO\� IRU�VFKRODUV�RI� WKH�*OREDO�6RXWK� ��6RXWK

$VLD��6RXWK�(DVW�$VLD��/DWLQ�$PHULFD��0LGGOH�(DVW��DQG�$IULFD��

,Q� OLQH�ZLWK�WKH�VSLULW�RI�3HDFH�6WXGLHV��WKH�&HQWUH�LV�RSHQ�IRU

DOO�LQWHUHVWHG�VFKRODUV�IURP�PXOWLSOH�GRPDLQV�DQG�GLVFLSOLQHV�

7KH� PLVVLRQ� RI� WKH� &HQWUH� IRU� &ULWLFDO� 3HDFH� 6WXGLHV� LV

�LPPDQHQW�FULWLTXH���WKDW�LV��FULWLTXH�ZLWK�WKH�LQWHQW�RI�UHIRUP�RI

D� UHDO�ZRUOG� VLWXDWLRQ��� 'UDZLQJ� RQ� WKH� 'H�FRORQLDO� �� 3RVW�

FRORQLDO� SHUVSHFWLYHV�� RQH� SDUWLFXODU� UHDO�ZRUOG� VLWXDWLRQ� WKDW

WKH� &HQWUH� VHHNV� WR� LPSURYH� LV� 1RUWK�FHQWULVP� �(XUR�� 86

FHQWULVP��RI�3HDFH�6WXGLHV��%\�FHQWHULQJ� WKH�SUREOHPV�RI� WKH

6RXWK�DQG�E\�DPSOLI\LQJ� WKH� YRLFHV� RI� 6RXWKHUQ� VFKRODUV�� WKH

&HQWUH� DLPV� WR� XQGR� WKH� HSLVWHPLF� KHJHPRQ\� RI� WKH�:HVW� LQ

WKH�ILHOG�RI�3HDFH�DQG�&RQIOLFW�6WXGLHV���6HFXULW\�6WXGLHV�DQG

,QWHUQDWLRQDO� 5HODWLRQV�� ,W� LV� KHQFH� QDPHG� WKH� &HQWUH� IRU

&ULWLFDO�3HDFH�6WXGLHV���

2XU�3HDFH�3HULRGLFDOV�ZLOO�XSGDWH�UHDGHUV�RQ�&&36�DFWLYLWLHV

DQG� SURYLGH� VSDFH� IRU� SHDFH� DQG� VHFXULW\� VWXGHQWV� DQG

VFKRODUV� WR� VKDUH� WKHLU� WKRXJKWV� DQG� SHUVSHFWLYHV�� ,W�ZLOO� DOVR

LQFOXGH�LVVXH�EULHIV��SROLF\�DQDO\VLV��DQG�WLPHO\�GHEDWHV��
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$BNQVT�1SPHSBN�BSSBOHFE�TQFDJBM�TFTTJPOT�PO
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3FOPXOFE�1FBDF�BOE�$POGMJDU�4UVEJFT�4DIPMBS�BOE

1SBDUJUJPOFST� GSPN� +BQBO�1SPG�� *TF[BLJ�,FOKJ� KPJOFE

$$14�BT�BO�BEWJTPSZ�CPBSE�NFNCFS��	+VMZ���
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+H� LV� 3URIHVVRU� (PHULWXV� RI� 3V\FKRORJ\� DW� 2KLR� 6WDWH

8QLYHUVLW\�� $IWHU� DQ� HQMR\DEOH� FDUHHU� DW� 2KLR� 6WDWH�� KH

FRQWLQXHV�WR�ILQG�ZULWLQJ�DQG�UHVHDUFK�RQ�SV\FKRORJ\�YHU\

VDWLVI\LQJ� HVSHFLDOO\� LQ� UHODWLRQ� WR� SHDFH�� FRQIOLFW� DQG

VRFLDO� MXVWLFH��+H�DOVR�HQMR\V�JURZLQJ� WKH� ILHOG�RI�SHDFH

SV\FKRORJ\� DQG� KHOSLQJ� RWKHUV� ILQG� YDOXH� IRU� GRLQJ� WKH

VDPH�� +H� HGLWHG� D� WKUHH� YROXPH� RI� VHW� HQWLWOHG�

(QF\FORSHGLD� RI� 3HDFH� 3V\FKRORJ\�� DQG� VHUYH� DV� VHULHV

HGLWRU�IRU�WKH�3HDFH�3V\FKRORJ\�%RRN�VHULHV��

7RN\R�8QLYHUVLW\�RI�)RUHLJQ�6WXGLHV�*OREDO�&DPSXV�3URJUDP

DUUDQJHG� VSHFLDO� VHVVLRQV� RQ� 3HDFH� DQG� &RQIOLFW� 6WXGLHV�

'U�)DWLPD� 6DMMDG� �� 'LUHFWRU� &&36� JDYH� D� OHFWXUH� RQ� 
� 'H�

UDGLFDOL]DWLRQ� LQ� 3UDFWLFH
� RQ� WKLV� JOREDO� IRUXP�� � )DFXOW\�

SHDFH� SUDFWLWLRQHUV� DQG� VWXGHQWV� IURP� -DSDQ�� &DPERGLD�

%DQJODGHVK��6\ULD��(XURSH���,QGLD���3DNLVWDQ�DQG�,QGLDQ�KHOG

.DVKPLU� DFWLYHO\� SDUWLFLSDWHG� LQ� WKLV� OHFWXUH�� 807� VWXGHQWV

RI� SROLWLFV� DQG� ,QWHUQDWLRQDO� 5HODWLRQV� ZHUH� DOVR� DQ� DFWLYH

SDUW�RI� WKHVH�VHVVLRQV��&&36�ZDV� LQWURGXFHG�RQ� WKLV� IRUXP

DQG� WKH� LGHD� UHFHLYHG� D� ZDUP� ZHOFRPH� IURP� WKH

LQWHUQDWLRQDO�DXGLHQFH�

.HQML� ,VH]DNL� UXQV� WKH� 'HSDUWPHQW� RI� 3HDFH� DQG�&RQIOLFW� 6WXGLHV�� DQG�*OREDO� &DPSXV

SURJUDP�DW�7RN\R�8QLYHUVLW\�RI�)RUHLJQ�6WXGLHV�LQ�-DSDQ��+H�KDV�VHUYHG�LQ�VHYHUDO�8QLWHG

1DWLRQV� SHDFHNHHSLQJ� PLVVLRQV�� � � +H� GLUHFWHG� WKH� GLVDUPDPHQW�� GHPRELOL]DWLRQ�� DQG

UHLQWHJUDWLRQ��''5��SURJUDP�IRU�$IJKDQ�VHFXULW\�VHFWRU�UHIRUP��665��ZLWK�WKH�VXSSRUW�RI

WKH�81�$VVLVWDQFH�0LVVLRQ� LQ�$IJKDQLVWDQ�DQG� VXFFHVVIXOO\� GLVDUPHG�������� VROGLHUV� RI

WKH� IRUPHU� $IJKDQ� PLOLWDU\� IRUFHV� LQ� �� \HDUV�� +H� KDV� VHUYHG� DV� WKH� FKLHI� RI� ''5

&RRUGLQDWLRQ� 6HFWLRQ� IRU� WKH� 8QLWHG� 1DWLRQV� 0LVVLRQ� LQ� 6LHUUD� /HRQH� �81$06,/��� 81�

DSSRLQWHG� JRYHUQRU� RI�&RYD� /LPD� IRU� WKH� 8QLWHG� 1DWLRQV� 7UDQVLWLRQDO� $GPLQLVWUDWLRQ� LQ

(DVW�7LPRU��817$(7���DQG�UHSUHVHQWDWLYH�RI�WKH�-DSDQHVH�JRYHUQPHQW�WR�WKH�''5�VSHFLDO

FRPPLWWHH� E\� WKH� 'HSDUWPHQW� RI� 3HDFHNHHSLQJ� 2SHUDWLRQV� DW� 8QLWHG� 1DWLRQV

6HFUHWDULDW� LQ�1HZ�<RUN��$SDUW�IURP�WHDFKLQJ��KH�FXUUHQWO\�VHUYHV�DV�WKH�9LFH�3UHVLGHQW

RI� WKH�$VVRFLDWLRQ�IRU�$LG�DQG�5HOLHI��D�-DSDQHVH�1*2�ZKLFK�ZRUNV� LQ� ���SRVW��DQG� LQ�

FRQIOLFW�FRXQWULHV��DQG�DOVR�HQMR\V�VXSSRUW�IURP�-DSDQHVH�LPSHULDO�IDPLO\��



1BOFM� 1SFTFOUBUJPO� JO� "NFSJDBO� 4PDJPMPHJDBM

"TTPDJBUJPO�T�"OOVBM�$POGFSFODF�	"VH��
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�
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%JSFDUPS� $FOUSF� GPS� $SJUJDBM� 1FBDF� 4UVEJFT

%S�'BUJNB� 4BKKBE� HBWF� BO� FYDMVTJWF� UBML� PO

3BEJP� 1BLJTUBO� UP�NBSL� UIF� TFDPOE�BOOJWFSTBSZ

PG�UIF�SFWPDBUJPO�PG�,BTINJS�T�TQFDJBM�TUBUVT�CZ

UIF�.PEJ�HPWFSONFOU��	"VHVTU���
�����


%JSFDUPS�$$14
�%S��'BUJNB�4BKKBE�XBT�JOWJUFE�CZ

UIF� 64� &NCBTTZ� UP� HJWF� B� UBML� PO� �� 3PMF� PG

8PNFO�JO�$PVOUFSJOH�&YUSFNJTN��	"VH���
�����


&DUROLQH� 6FKRHSI� RUJDQL]HG� WKH� SDQHO� WLWOHG� 'RLQJ� '(

FRORQLDO� 7KHRU\� LQ� WKH� 1RUWK� YV�� WKH� 6RXWK� LQ� $PHULFDQ

6RFLRORJLFDO� $VVRFLDWLRQ
V� $QQXDO�&RQIHUHQFH� RQ� $XJ� ��

������ � 'U�� )DWLPD� 6DMMDG� SUHVHQWHG� KHU� SDSHU� LQ� WKH

SDQHO�� 7KH� SDQHO� GLVFXVVDQW� ZDV� 3URI�� )DULG� $ODWDV�� WKH

UHQRZQHG� SURIHVVRU� RI�*OREDO� 6RFLRORJ\�� � 7KH� WKHPH� RI

WKLV� \HDU
V�$6$�FRQIHUHQFH�ZDV�(PDQFLSDWRU\�6RFLRORJ\�

5LVLQJ�WR�WKH�'X�%RLVLDQ�&KDOOHQJH��

3URI�� :DOWHU� 0LJQROR� :LOOLDP� +�� :DQQDPDNHU� LV� D

GLVWLQJXLVKHG� 3URIHVVRU� DQG� 'LUHFWRU� RI� WKH� &HQWUH� IRU

*OREDO�6WXGLHV�'XNH�8QLYHUVLW\�86$��0LJQROR�V�UHVHDUFK�KDV

EHHQ� DQG� FRQWLQXHV� WR� EH� GHYRWHG� WR� H[SRVLQJ

PRGHUQLW\�FRORQLDOLW\� DV� D� PDFKLQH� WKDW� JHQHUDWHV� DQG

PDLQWDLQV� XQ�MXVWLFHV� DQG� WR� H[SORULQJ� GHFRORQLDO� ZD\V� RI

GHOLQNLQJ�IURP�WKH�PRGHUQLW\�FRORQLDOLW\���

$$14�"$5*7*5:�3&7*&8

'U�� )DWLPD� 6DMMDG� ZDV� LQYLWHG� E\� WKH� 86� (PEDVV\

,VODPDEDG� WR� JLYH� D� WDON� RQ� 
5ROH� RI� :RPHQ� LQ

&RXQWHULQJ� ([WUHPLVP�� 5HWKLQNLQJ� (GXFDWLRQ
�� 7KH� WDON

KHOG� RQ� $XJ� ��������� ZDV� SDUW� RI� D� VHPLQDU� VHULHV

IRFXVLQJ� RQ� WKH� UROH� RI� ZRPHQ� LQ� SHDFH� DQG� VHFXULW\�

6KH� HPSKDVL]HG� WKH� QHHG� WR� GHYHORS� FULWLFDO

FRQVFLRXVQHVV�LQ�VWXGHQWV�WKURXJK�HGXFDWLRQ�WR�FRXQWHU

H[WUHPLVP� DQG� ZRPHQ� LQFOXVLRQ� LQ� SHDFH� GLVFRXUVHV

DQG� SUDFWLFHV�� 7KH� DXGLHQFH� DW� /LQFROQ
V� &RUQHU� DQG

$PHULFDQ�&HQWUH�DFWLYHO\�SDUWLFLSDWHG�LQ�WKH�GLVFXVVLRQ�



%JBMPHVFT� PO� &QJTUFNJD� +VTUJDF� 	4FTTJPO� *


	4FQUFNCFS���
�����


$FOUSF� GPS� $SJUJDBM� 1FBDF� 4UVEJFT
� JO

DPMMBCPSBUJPO� XJUI� UIF� 5PLZP� 6OJWFSTJUZ� PG

'PSFJHO� 4UVEJFT
� JOWJUFE� BO� BDBEFNJD

EJTDVTTJPO� PO� UIF� DVSSFOU� TJUVBUJPO� PG

"GHIBOJTUBO��	4FQUFNCFS���
�����


&&36� VWDUWHG� D� ZHELQDU� VHULHV� RQ� 'LDORJXHV� RQ

(SLVWHPLF� -XVWLFH� LQ� FROODERUDWLRQ�ZLWK� IDPRXV� VFKRODUV

IURP� DOO� DURXQG� WKH� ZRUOG�� ,W� LV� D� PRQWKO\� EDVLV� VHULHV

DQG� ZHOFRPHV� GLYHUVH� DXGLHQFH� IURP� GLIIHUHQW

FRQWLQHQWV�WR�SUHVHQW�WKHLU�WKRXJKWV�DQG�H[SHULHQFHV�RQ

HSLVWHPLF� MXVWLFH�� 7KH� ILUVW� VHVVLRQ� ZDV� KHOG� RQ

6HSWHPEHU� ��WK������� 'U�6LUL� *DPDJH� LQLWLDWHG� WKH

VHVVLRQ�DQG�GLVFXVVHG�DERXW�LQGLJHQL]DWLRQ�RI�DFDGHPLF

GLVFRXUVH�� JOREDO� SURGXFWLRQ� RI� NQRZOHGJH� LQ� WKH

LQGXVWULDOL]HG�ZRUOG�DQG�H[FOXVLRQ�RI�WKLUG�ZRUOG�DXWKRUV

OHDGLQJ�WR�DFDGHPLF�GHSHQGHQF\��,Q�WKH�VHFRQG�SDUW�RI

WKH� VHVVLRQ� 3URI� 6\HG� )DULG� $ODWDV� HOXFLGDWHG� WKH

UHSHUFXVVLRQV�RI�(XURFHQWULF�NQRZOHGJH�SURGXFWLRQ�DQG

WKH� ZD\� IRUZDUG� WR� LWV� GHFRORQL]DWLRQ� WKURXJK� DQWL�

(XURFHQWULFLVP��0RUHRYHU�� KH� HQGRUVHG� WKH� VLJQLILFDQFH

RI� UHIOHFWLQJ� LQGLJHQRXV� SUREOHPV� LQ� WKH� SURFHVV� RI

NQRZOHGJH� SURGXFWLRQ�� &RQFOXVLYHO\�� KH� UHFRPPHQGHG

IHZ� DFWLYLWLHV� WKDW� ZH� VKRXOG� XQGHUWDNH� WR� GHFRORQL]H

WKH�ZRUOG�L�H��WHDFKLQJ�QRQ�:HVWHUQ�V\OODEXV��GHYHORSLQJ

JOREDO�FRPPXQLW\��ZHELQDUV�DQG�SULRULWL]LQJ�WR�SXEOLVK�LQ

ZRUNLQJ� SDSHU� VHULHV� LQVWHDG� RI� :HVWHUQ� WRS�UDQNHG

MRXUQDOV�� $GGLWLRQDOO\�� 'U�)DWLPD�6DMMDG� HQFRXUDJHG� WKH

VFKRODUV� IRU� GHYHORSLQJ� GLJLWDO� UHVRXUFHV� LQ� RUGHU� WR

IRVWHU� DZDUHQHVV� DERXW� GHFRORQLDO� WKLQNLQJ� DPRQJ� WKH

FRPPRQ�PDVVHV�RI�WKLUG�ZRUOG�FRXQWULHV�

7RN\R� 8QLYHUVLW\� RI� )RUHLJQ� 6WXGLHV� *OREDO� &DPSXV

3URJUDP� DUUDQJHG� VSHFLDO� VHVVLRQV� RQ� 3HDFH� DQG

&RQIOLFW� 6WXGLHV�� 2Q� -XO\� ���� 'U�)DWLPD� 6DMMDG�

'LUHFWRU� &&36� JDYH� D� OHFWXUH� RQ� 
� 'H�UDGLFDOL]DWLRQ

LQ� 3UDFWLFH
� RQ� WKLV� JOREDO� IRUXP�� )DFXOW\�� SHDFH

SUDFWLWLRQHUV�� DQG� VWXGHQWV� IURP� -DSDQ�� &DPERGLD�

%DQJODGHVK��6\ULD��(XURSH��,QGLD��3DNLVWDQ��DQG�,QGLDQ

KHOG�.DVKPLU�DFWLYHO\�SDUWLFLSDWHG�LQ�WKLV�OHFWXUH��807

VWXGHQWV� RI� SROLWLFV� DQG� ,QWHUQDWLRQDO� 5HODWLRQV� ZHUH

DOVR� DQ� DFWLYH� SDUW� RI� WKHVH� VHVVLRQV�� &&36� ZDV

LQWURGXFHG� RQ� WKLV� IRUXP� DQG� WKH� LGHD� UHFHLYHG� D

ZDUP�ZHOFRPH�IURP�WKH�LQWHUQDWLRQDO�DXGLHQFH�

$$14�"$5*7*5:�3&7*&8



3JDIBSE�+BDLTPO
�%JSFDUPS�PG�UIF�/BUJPOBM�$FOUSF

GPS�1FBDF�BOE�$POGMJDU�4UVEJFT�	/$1"$4
�+PJOFE

$$14�	4FQUFNCFS���
�����


3URIHVVRU� 5LFKDUG� -DFNVRQ� MRLQV� &&36� DV� DQ� DGYLVRU\

ERDUG�PHPEHU�� +H� LV� 'LUHFWRU� RI� WKH� 1DWLRQDO� &HQWUH

IRU� 3HDFH� DQG� &RQIOLFW� 6WXGLHV� �1&3$&6��

$GGLWLRQDOO\�� KH� LV� WKH� IRXQGLQJ� HGLWRU� DQG� FXUUHQW

HGLWRU�LQ�FKLHI� RI� WKH� MRXUQDO�� &ULWLFDO� 6WXGLHV� RQ

7HUURULVP�� DQG� WKH� VHULHV� HGLWRU� RI� WKH� 5RXWOHGJH

&ULWLFDO�7HUURULVP�6WXGLHV�%RRN�6HULHV��+H�LV�WKH�DXWKRU

DQG� HGLWRU� RI� ��� ERRNV� DQG� PRUH� WKDQ� ���� MRXUQDO

DUWLFOHV�DQG�ERRN�FKDSWHUV��

$FOUSF� GPS� $SJUJDBM� 1FBDF� 4UVEJFT� BOE� 6OJWFSTJUZ

PG� 5PSPOUP� "OOPVODFE� 1BSUOFSTIJQ� 	0DUPCFS� ��


����


6OEFSHSBEVBUF� %JSFDUPS� PG� 3FMJHJPVT� 4UVEJFT� BOE

"TTPDJBUF� 1SPGFTTPS� PG� *TMBNJD�4UVEJFT�BU� 'MPSJEB

*OUFSOBUJPOBM� 6OJWFSTJUZ	'*6

� %S�� *RCBM� "LIUBS

+PJOFE�$$14�	0DUPCFS���
�����


'U�� ,TEDO� $NKWDU� LV� DQ� DVVRFLDWH� SURIHVVRU� ZLWK� D� GXDO

DSSRLQWPHQW�LQ�WKH�GHSDUWPHQWV�RI�5HOLJLRXV�6WXGLHV�DQG

3ROLWLFV�	� ,QWHUQDWLRQDO� 5HODWLRQV� LQ� WKH� 6WHYHQ� -��*UHHQ

6FKRRO�RI� ,QWHUQDWLRQDO�DQG�3XEOLF�$IIDLUV��+H�FRPSOHWHG

KLV� GRFWRUDWH� DW� WKH� 8QLYHUVLW\� RI� (GLQEXUJK�V� 1HZ

&ROOHJH�6FKRRO�RI�'LYLQLW\��+LV�FXUUHQW�ZRUN�H[SORUHV�WKH

RULJLQ� RI� WKH� .KRMD� SHRSOHV� LQ� WKH�6XEFRQWLQHQW� WKURXJK

H[WDQW� RUDO� WUDGLWLRQV� NQRZQ� DV� WKH� NDKDQ"L� LQ� 6LQGKL�

*XMDUDWL�� DQG� +LQGXVWDQL�� +H� WHDFKHV� ERWK

XQGHUJUDGXDWH� DQG� JUDGXDWH� FRXUVHV� DV� ZHOO� DV

LQGHSHQGHQW�VWXGLHV�ZKLFK�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR�

,VODPLF�3ROLWLFDO�7KRXJKW��$GYDQFHG�,QWHUSUHWDWLRQV�RI�WKH

4XUDQ�� 9RLFH� RI� WKH� 3URSKHW�� ,VODPLF� )DLWK� DQG� 6RFLHW\�

:RPHQ�LQ�,VODP��DQG�,VODPLF�0\VWLFLVP��6XILVP���+H�LV�WKH

UHVHDUFK� GLUHFWRU� RI� WKH� :HVWHUQ� ,QGLDQ� 2FHDQ� 6WXGLHV

SURJUDP�DQG�GLUHFWRU�RI�WKH�-DLQ�6WXGLHV�SURJUDP�DW�),8�

7KH� 8QLYHUVLW\� RI� 7RURQWR� UHVWV� RQ� WKH� VKDUHG� ODQGV� DQG

ZDWHUV� RI� WKH�$QLVKLQDDEH�� WKH�+DXGHQRVDXQHH�1DWLRQV�

DQG�WKH�0LVVLVVDXJDV�RI�WKH�&UHGLW�)LUVW�1DWLRQ��7NDURQWR

KDV� D� FRPSOH[� KLVWRU\� DQG� KDV� EHHQ� WKH� KRPH� RI

+DXGHQRVDXQHH� DQG� $QLVKLQDDEH� SHRSOHV� VLQFH� WLPH

LPPHPRULDO��DQG�LV�SDUW�RI�WKH�7UHDW\�/DQGV�DQG�7HUULWRU\

RI� WKH� 0LVVLVVDXJDV� RI� WKH� &UHGLW� )LUVW� 1DWLRQ�� ,Q

FROODERUDWLRQ� ZLWK� 8QLYHUVLW\� RI� 7RURQWR� &&36� SURYLGHG

DQ� DPSOH� RSSRUWXQLW\� IRU� 6RFLDO� 6FLHQFHV� VWXGHQWV� DW

807�WR�JHW�UHJLVWHUHG�IRU�DQ�XQFRQYHQWLRQDO�FRXUVH�WLWOHG

�,QGLJHQRXV� ([SHULHQFHV� RI� 5DFLVP� DQG� 6HWWOHU

&RORQLDOLVP�7HDFKLQJ� %H\RQG� WKH� %LQDU\� VHULHV��� 7KLV

FRXUVH� FRQVWLWXWHV� D� SRLQW� RI� GHSDUWXUH� WR� DSSURDFK

ZKDW� LV� VHWWOHU� FRORQLDOLVP�� DQG� WKH� H[SHULHQFHV� RI

V\VWHPLF�UDFLVP�LQGLJHQRXV�SHRSOHV�IDFH�GDLO\��

$$14�"$5*7*5:�3&7*&8



%JBMPHVFT�PO�&QJTUFNJD� +VTUJDF� 	4FTTJPO� **
�XBT

IFME�PO�0DUPCFS���
�����

6HVVLRQ��� RI�'LDORJXHV� RQ� (SLVWHPLF� -XVWLFH�ZDV� KRVWHG

E\� &HQWUH� IRU� &ULWLFDO� 3HDFH� 6WXGLHV� �&&36��� 807� RQ

2FWREHU�����������3URI��(U\QQ�&DVDQRYD�IURP�8QLYHUVLW\�RI

&LQFLQQDWL� �86$�� ZDV� LQYLWHG� DV� D� JXHVW� VSHDNHU� WR� WDON

DERXW� 
*OREDO� 1RUWK� YV�� /RFDO� 6RXWK� LQ� 'RPHVWLF� :RUN

6FKRODUVKLS��� 3URI�� )DULG� $ODWDV� IURP� 1DWLRQDO� 8QLYHUVLW\

RI� 6LQJDSRUH� MRLQHG� DV� D� GLVFXVVDQW� RI� WKH� VHVVLRQ�� 7KH

SDQHOLVWV� LQFOXGHG� 3URI�� 6LUL� *DPDJH� IURP� 8QLYHUVLW\� RI

:HVWHUQ� 6\GQH\�� 'U�� )DWLPD� 6DMMDG� IURP� 8QLYHUVLW\� RI

0DQDJHPHQW�DQG�7HFKQRORJ\��/DKRUH���&DUROLQH�6FKRHSI

IURP�+RQJ�.RQJ�%DSWLVW�8QLYHUVLW\� �+RQJ�.RQJ��DQG�%DULV

&DQ� 6HYHU� IURP� 0LGGOH� (DVW� 7HFKQLFDO� 8QLYHUVLW\

�$QNDUD��

5FBDIJOH� #FZPOE� UIF� #JOBSZ�� $PVSTF� PGGFSFE� UP

6.5� TUVEFOUT� CZ� 5PSPOUP� 6OJWFSTJUZ� 	0DUPCFS� ��


����


7KLV�XQFRQYHQWLRQDO�FRXUVH�FRQVWLWXWHG�D�SRLQW�RI�GHSDUWXUH

WR� DSSURDFK� ZKDW� LV� VHWWOHU� FRORQLDOLVP�� DQG� WKH

H[SHULHQFHV� RI� V\VWHPLF� UDFLVP� LQGLJHQRXV� SHRSOHV� IDFH

GDLO\�� 7KH� RUJDQL]DWLRQ� IROORZHG� VXJJHVWHG� WKHPHV�

NH\ZRUGV�� TXHVWLRQV�� DQG� HOHPHQWV� WKDW� UHODWH� WR� GLIIHUHQW

SODFHV�� WHUULWRULHV�� SHUVRQDO� KLVWRULHV� WR� FRORQLDOLVP� DQG

ODQGV�� 7KLV� FR�OHDUQLQJ� MRXUQH\� ZDV� D� FROOHFWLYH� MRXUQH\� WR

UH�WKLQN� FULWLFDOO\� IDEULFDWHG� QRWLRQV� RI� ZKDW� &DQDGD� DQG

PRGHUQ� VWDWHV� DUH�� IRU� LQVWDQFH�� DQG� KRZ� ZH� DOO� EHQHILW

IURP� WKHP�� 1RQ�LQGLJHQRXV� SHRSOHV� ZHUH� LQYLWHG� WR� OLVWHQ

DWWHQWLYHO\� WR� DQFHVWUDO� NQRZOHGJH� RI� (OGHUV�� LQGLJHQRXV

YRLFHV�� DQG� UDFLDOL]HG� DXWKRUV� EHFDXVH� ZH� FRQWLQXH� WR

H[SHULHQFH�FRORQLDO�JHQRFLGH��7KH�FRXUVH�ZDV�JURXQGHG� LQ

7HDFKLQJ� RI� WKH� 6HYHQ� *UDQGIDWKHUV�� :LVGRP�� /RYH�

5HVSHFW�� %UDYHU\�� +RQHVW\�� +XPLOLW\�� DQG� 7UXWK�� (GXFDWLRQDO

DQG� LQVWLWXWLRQDO� VSDFHV� RSHUDWH� RQ� WKH� SUHPLVHV� RI�:KLWH

6XSUHPDF\� VXVWDLQLQJ� RSSUHVVLRQ� DQG� PXOWLSOH� IRUPV� RI

YLROHQFH� �UDFH�� JHQGHU�� FODVV�� HWKQLFLW\�� DELOLW\�� ODQJXDJH�

DJH��UHOLJLRQ��VH[XDOLW\��ODQG��HWF���,Q�FRPPXQLW\��ZH�OHDUQHG

EH\RQG� WKH� ELQDU\� WKURXJK� D� VHULHV� RI� HQFRXQWHUV� FR�

FUHDWLQJ� ZD\V� WR� VKLIW� FRORQLDOLVW� QDUUDWLYHV� LQ� FXUULFXOXP

GHYHORSPHQW�� WHDFKLQJ� SUDFWLFHV� DQG� SURIHVVLRQDO

GHYHORSPHQW� DV� ZH� LQWHJUDWH� SHGDJRJLHV� RI� OLEHUDWLRQ

WKURXJK� 6(('6� IRU� &KDQJH�� 7KLV� WUDQVQDWLRQDO� LWLQHUDU\

ORRNHG�� DV� LW� VKRXOG�� GLIIHUHQWO\� IRU� HYHU\� RQH� RI� XV� GXH� WR

WKH�GLIIHUHQW�SRVLWLRQDOLWLHV�ZH�KROG��

1BQFS� QSFTFOUBUJPO� CZ� %S� 'BUJNB� 4BKKBE� BOE

4ZFE� 8BKFFI� VM� )BTBO� JO� UIF� JOUFSOBUJPOBM

FYUSBNVSBM� BU� UIF� GPSVN� PG� 6OJWFSTJUZ� PG� UIF

1IJMJQQJOFT�	0DUPCFS������
�����


'U�)DWLPD�6DMMDG�DQG�6\HG�:DMHHK� XO� +DVDQ�SUHVHQWHG

WKH� SDSHU� HQWLWOHG� �'RLQJ� 3HDFH� LQ� WKH� 6RXWK�� %XLOGLQJ

6XSSRUW� IRU� (SLVWHPLF� 'LVREHGLHQFH�� GXULQJ� WKH

,QWHUQDWLRQDO� ([WUDPXUDO� WKHPHG�� 'HFRORQLDO

3HUVSHFWLYHV�� 5HFODLPLQJ� RXU� ULJKWV� DV� 3HRSOH� IURP� WKH

*OREDO� 6RXWK� KHOG� RQ� 2FWREHU� ���� ����� DW� 83� &HEX

/DKXJ�&DPSXV��&HEX�&LW\�3KLOLSSLQHV�
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(VFTU� MFDUVSF� CZ� %S�/JSNBM� #BJE� 	0DUPCFS� ��


����


&&36� LV� JUDWHIXO� WR� 'U�1LUPDO� %DLG� IRU� DQ� LQFUHGLEO\

LQIRUPDWLYH�DQG�LQWHUHVWLQJ�OHFWXUH�RQ�-DLQ�1RQYLROHQFH

	�&OLPDWH�&KDQJH��'U�1LUPDO�LV�D�)RXQGLQJ�'LUHFWRU�RI

WKH� -DLQ� (GXFDWLRQ� DQG� 5HVHDUFK� )RXQGDWLRQ� WKDW

FUHDWHG� WKH� ILUVW� HYHU� HQGRZHG� SURIHVVRUVKLS� LQ� -DLQ

6WXGLHV� DW� )ORULGD� ,QWHUQDWLRQDO� 8QLYHUVLW\�� 'U�� %DLG� LV

RQ�(QGRZPHQW�%RDUG�RI�WKH�)RXQGDWLRQ�IRU�([FHOOHQFH

ZKLFK� SURYLGHV� VFKRODUVKLSV� WR� HFRQRPLFDOO\

XQGHUSULYLOHJHG� DQG� DFDGHPLFDOO\� EULJKW� VWXGHQWV� LQ

,QGLD�� +H� LV� DFWLYH� DW� WKH� -DLQ� &HQWHU� RI� 1RUWKHUQ

&DOLIRUQLD�� 5DMDVWKDQ� $VVRFLDWLRQ� RI� 1RUWK� $PHULFD�

DQG�0DKDSUJ\D�$GK\DWDP�DQG�(GXFDWLRQ�)RXQGDWLRQ�

6OJWFSTJUZ� PG� 5PSPOUP� JOWJUFE� %JSFDUPS� $$14
� %S�

'BUJNB� 4BKKBE� UP� DPOEVDU� B� TFTTJPO� 5FBDIJOH

#FZPOE�UIF�#JOBSZ�	/PWFNCFS���
�����


%JBMPHVFT� PO� &QJTUFNJD� +VTUJDF� 	4FTTJPO� ***


/PWFNCFS���
�����

2Q�1RYHPEHU���������'U�)DWLPD�6DMMDG��'LUHFWRU

&HQWHU� IRU�&ULWLFDO� 3HDFH� 6WXGLHV�ZDV� LQYLWHG� E\

6HHGV�IRU�&KDQJH�DW�8QLYHUVLW\�RI�7RURQWR�WR�WDON

DERXW� :KLWH� LJQRUDQFH�� �,Q�� 6HFXULW\�� 5H�

HGXFDWLRQ��5HYHUVH�*D]H�	�(SLVWHPLF�9LROHQFH�

7KH� WKLUG� VHVVLRQ� RI� 'LDORJXHV� RQ� (SLVWHPLF� -XVWLFH�ZDV

FRQGXFWHG�RQ�1RYHPEHU�����������'U��)DWLPD�SUHVHQWHG

KHU�SDSHU�LQ�WKLV�VHVVLRQ��5HQRZQHG�3URIHVVRU�6\HG�)DULG

$ODWDV�IURP�WKH�1DWLRQDO�8QLYHUVLW\�RI�6LQJDSRUH�ZDV�WKH

GLVFXVVDQW�RI� WKH�VHVVLRQ��6RPH�SDUWV�RI� WKH�DEVWUDFW�RI

WKH�SDSHU�SUHVHQWHG�LV�DV�IROORZV�

9LROHQW� H[WUHPLVP� KDV� EHHQ� LGHQWLILHG� DV� D� JOREDO

VHFXULW\� WKUHDW� E\� WKH� 8QLWHG� 1DWLRQV� WKDW� DQQRXQFHG� D

3ODQ� RI� $FWLRQ� WR� FRPEDW� WKH� WKUHDW� LQ� ������ 7KLV� SDSHU

RIIHUV�D�FULWLTXH�RI� WKH�81(6&2�SROLF\�GRFXPHQW��XVLQJ

WKH� FRQVWUXFW� :KLWH� ,JQRUDQFH�� DV� H[SODLQHG� E\� 0LOOV

������� DQG�0XHOOHU�V� ������� 7KHRU\� RI� 5DFLDO� ,JQRUDQFH�

8VLQJ� 5REHUW� &R[�V� GLVWLQFWLRQ� RI� SUREOHP�VROYLQJ� DQG

FULWLFDO� WKHRULHV�� ,� DUJXH� WKDW� LQWHUQDWLRQDO� VHFXULW\

SROLFLHV� UHO\� RQ� SUREOHP�VROYLQJ� IUDPHZRUNV� WKDW� DLP� WR

UHVROYH� FRPSOH[� SUREOHPV�ZLWKRXW� FRQVLGHULQJ� SUREOHPV

RI�WKH�SUHYDLOLQJ�VWDWXV�TXR��,�FRQWHQG�WKDW�LW�LV�WKH�:KLWH

VHFXULW\� SROLF\� WKDW� QHHGV� WR� EH� HGXFDWHG� WR� SUHYHQW

YLROHQFH�DQG�PDLQWDLQ�GXUDEOH�VHFXULW\�
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