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.R� VHP� SUHG� GREULPD� GYHPD� OHWRPD� SLVDO� EHVHGLOR
RE�VHGHPGHVHWOHWQLFL�SURIHVRUMD�7RQHWD�:UDEHUMD��QLVHP
QLWL�VOXWLO��GD�ER�SULÊHO�áDV�]D�QHNURORJ�WDNR�QHXVPLOMHQR
]JRGDM� LQ� L]QHQDGD�� 3URIHVRU� MH� RGÊHO� SR� NUDMÊL�� D� KXGL
EROH]QL����MXOLMD������

3URIHVRU�:UDEHU�VH�MH�URGLO����PDUFD������Y�/MXEOMDQL
Y�LQWHOHNWXDOQR�ERJDWHP�RNROMX��1MHJRY�RáH�MH�ELO�]QDQL
VORYHQVNL� ILWRFHQRORJ� GU��0DNV�:UDEHU�� NDU� MH� SUDY� JR�
WRYR�YSOLYDOR�QD�QMHJRYR�QDGDOMQMR�SRW��VDM�VH�MH�SRNRMQL
7RQH��RNXÌLO��]� OMXEH]QLMR�GR�UDVWOLQVNHJD�VYHWD�ÌH�]HOR
]JRGDM��(QRXPMH�WDNUDWQH�SROLWLNH�MH�XWHVQMHYDOR�VYRERG�
QHMÊL� GXK� LQ� GUXJDáQH� QD]RUH� 7RQHWRYH� GUXÌLQH�� .RW
RWURN� MH� GRÌLYHO� KXGH� VWLVNH�� VDM� MH� ELO� RáH� QHNDM� áDVD
FHOR�SROLWLáQL�]DSRUQLN�� WR� MH�PRUGD� ÊH�SRGÌJDOR�7RQH�
WRYR�ÌHOMR� LQ�VOR�N�áLP�ÊLUÊL� LQ� áLPEROM�SRJOREOMHQL� L]R�
EUD]EL�LQ�UD]JOHGDQRVWL��NL�VPR�MR�PODMÊL�NROHJL�SUL�QMHP
WDNR�REáXGRYDOL�

3R�PDWXUL�QD�NODVLáQL�JLPQD]LML�Y�/MXEOMDQL�OHWD�����
MH� Y� OHWLK� �������� ÊWXGLUDO� ELRORJLMR� QD� 8QLYHU]L� Y
/MXEOMDQL��3R�GLSORPL�VH� MH�QDMSUHM�]DSRVOLO�NRW�NXVWRV�Y
3ULURGRVORYQHP� PX]HMX� 6ORYHQLMH�� ÌH� OHWD� ����� SD� MH
L]ÊHO� QMHJRY� YRGQLN� �1DÊH� ]DÊáLWHQH� UDVWOLQH��� SUYR� SR�
PHPEQHMÊH� GHOR� ERWDQLáQHJD� QDUDYRYDUVWYD� GR� WHGDM�
/HWD� ����� MH� ELO� LPHQRYDQ� ]D� DVLVWHQWD� Y� %RWDQLáQHP
YUWX� /MXEOMDQVNH� XQLYHU]H�� 7R� MH� ELOR� REGREMH� ÊWHYLOQLK
WHUHQVNLK�HNVNXU]LM� SR� 6ORYHQLML�� NDWHULK� UH]XOWDW� VR� ELOH
QRYH� QDMGEH� ]D� IORUR� 6ORYHQLMH� LQ� ÊWHYLOQD� QRYD� QDKD�
MDOLÊáD� UHGNLK� YUVW�� 3UHGYVHP� SD� YHVWQR� LQ� SUL]DGHYQR
]ELUDQMH� KHUEDULMVNHJD� PDWHULDOD� ]D� ]ELUNR� +HUEDULMD
8QLYHU]H�Y�/MXEOMDQL��àDV�ER�SRND]DO�NUDWNRYLGQRVW�GD�
QDÊQMHJD�YUHGQRWHQMD�]QDQRVWL��XWHVQMHQHJD�Y�ÊWHYLONH�LQ
WRáNRYDQMD��NL�SD�QH�]PRUH�RFHQLWL�áDVD��]QDQMD�LQ�HQHU�
JLMH� SRWUHEQH� ]D� WR�� GD� VLVWHPDWLáQR� REGHOXMHÊ� IORUR
R]HPOMD��NMHU�XVSHYD������UDVWOLQVNLK�YUVW��,Q�JUHÊ�VHYHGD
WXGL�SUHN�PHMD��Y�EOLÌQMH�LQ�RGGDOMHQH�GUÌDYH��/HWD�����
MH�7RQH�:UDEHU�]DáHO�XQLYHU]LWHWQR�NDULHUR�NRW�DVLVWHQW�
XSRNRMLO� VH� MH� NRW� UHGQL� SURIHVRU� SUHG� GREULPD� GYHPD
OHWRPD��PDMD� ����� SD� MH� ELO� LPHQRYDQ� WXGL� ]D� ]DVOXÌ�
QHJD�SURIHVRUMD�%LRWHKQLÊNH�IDNXOWHWH�

3URIHVRUMX�:UDEHUMX�MH�ERJDWR�SR]QDYDQMH�MH]LNRY�LQ
VWURNH� RPRJRáDOR� GDOMÊD� ÊWXGLMVND� ELYDQMD� Y� WXMLQL�� .R�
PDM� WULLQGYDMVHWOHWHQ�PODGHQLá� VH� MH� ÌH� L]SRSROQMHYDO� Y
ILWRFHQRORJLML�SUL�]DáHWQLNX�VUHGQMHHYURSVNH�ILWRFHQRORÊ�
NH� ÊROH�� SURIHVRUMX� %UDXQ�%ODQTXHWX� Y� 0RQWSHOOLHUMX� Y
)UDQFLML��'DOMÊL�áDV�MH�GHORYDO�QD�XQLYHU]L�Y�7UVWX�SUL�YR�
GLOQHP� LWDOLMDQVNHP� ERWDQLNX� 6DQGUX� 3LJQDWWLMX�� SRG
PHQWRUVWYRP� NDWHUHJD� MH� OHWD� ����� L]GHODO� WXGL� GRNWRU�
VNR� GLVHUWDFLMR� R� YHJHWDFLML� VNDOQLK� UD]SRN� Y� -XOLMVNLK
$OSDK�

3ORGRYLWD� VR� ELOD� WXGL� QMHJRYD� ÊWXGLMVND� ELYDQMD� Y
/RQGRQX�� NMHU� MH� REGHORYDO� ERWDQLáQR� JUDGLYR�� SULGRE�
OMHQR� QD� QMHJRYLK� HNVRWLáQLK� HNVNXU]LMDK�� =� QMLPL� MH
]DáHO�ÌH�OHWD������NRW�XGHOHÌHQHF�MXJRVORYDQVNH�RGSUD�
YH�QD�$QDSXUQR� LQ������QD�0DNDOX��0HG�áH]PRUVNLPL

HNVNXU]LMDPL� MH� ELOD� ÊH� SRVHEQR� XVSHÊQD� WLVWD� Y� &HQ�
WUDOQRDIULÊNR�UHSXEOLNR��3URIHVRUMX�QL�ELOD� WXMD�QLWL�HNVR�
WLND� QDÊH� QHNGDQMH� VNXSQH� GUÌDYH�� 9HOLNR� HQHUJLMH� LQ
áDVD� MH� QDPUHá� SRVYHWLO� UD]LVNRYDQMX� IORUH� %DONDQD�
SUHGYVHP�.RVRYD��0DNHGRQLMH��$OEDQLMH�LQ�àUQH�*RUH�

6� SRQRVRP� ODKNR� ]DSLÊHP�� GD� MH� SURIHVRU� :UDEHU
SRVWDO� PRM� PHQWRU� ÌH� Y� JLPQD]LMVNLK� OHWLK�� 2ELVNDO� MH
NRSUVNR�JLPQD]LMR� LQ� LPHO� WDP�SUHGDYDQMH��QDVOHGQMHJD
GQH�SD�VPR�ÊOL�QD� WHUHQVNR�HNVNXU]LMR��NHU� MH�GHÌHYDOR�
MD]�SD�QLVHP�LPHO�GHÌQLND��VHP�YHGULO�SRG�QMHJRYLP��
,Q� áH]� HQR� OHWR� MH� ELO� ÌH� PRM� PHQWRU� SUL� UD]LVNRYDOQL
QDORJL��=DPH�QHSR]DEQD�MH�ELOD�ÊWXGHQWVND�HNVNXU]LMD�QD
.RVRYR� OHWD� ������ 1MHJRYR� RGOLáQR� SR]QDYDQMH� WDP�
NDMÊQMLK� UD]PHU�� WDNR� GUXÌEHQLK� NRW� QDUDYQLK�� MH� QDP�
ÊWXGHQWRP��RPRJRáLOR�YSRJOHG�Y� HNVRWLNR� UDVWOLQVWYD� LQ
QDYDG� %DONDQD�� 3URIHVRU�:UDEHU� QDP� MH� RGNULYDO� ERWD�
QLáQR� QDMVODEÊH� SR]QDQH� LQ� QDMEROM� ]DNRWQH� SUHGHOH
WDNUDWQH�-XJRVODYLMH��YVHOHM�SD� MH�ELO� WXGL�YLU�SRGDWNRY�R
]JRGRYLQL��HWQRORJLML� LQ�NXOWXUL�REPRáMD�� VNR]L�NDWHUHJD
VPR�SRWRYDOL�

àH�VR�ELOH�HQD�RG�:UDEHUMHYLK�OMXEH]QL�$OSH��MH�ELOD
GUXJD�SUDY�JRWRYR�0HGLWHUDQ��3R�PDPL� MH�ELO� 3ULPRUHF
LQ� RGOLáHQ� SR]QDYDOHF� GUXÌEHQLK� UD]PHU� Y� ,VWUL� LQ� QD
7UÌDÊNHP��9�VHGHPGHVHWLK�LQ�RVHPGHVHWLK�OHWLK�MH�ERWD�
QLáQR��SRQRYQR�RGNULO��6ORYHQVNR�,VWUR��2VS��6WUXQMDQ�LQ
5RQHN��6WHQR� LQ�6Y��ÉWHIDQ�Y�GROLQL�'UDJRQMH��6HáRYHOM�
VNH� VROLQH�� 6Y�� .DWDULQR� SUL� $QNDUDQX�� .XEHG� ���� 7XGL
QMHJRYD�]DVOXJD�MH��GD�VR�WL�HQNUDWQL�SURVWRUáNL�GDQHV�]D�
NRQVNR�]DYDURYDQD�REPRáMD�

3URIHVRU�:UDEHU� MH� RSLVDO� VHGHP� ]D� ]QDQRVW� QRYLK
WDNVRQRY��GUXJLP�MH�UHYLGLUDO�WDNVRQRPVNL�VWDWXV��QDÊHO�MH
GHVHWLQH�QRYLK�YUVW�]D�IORUR�6ORYHQLMH�LQ�QRYD�QDKDMDOLÊáD
UHGNLK� YUVW�� 3UL� WHP� SD� QH� VPHPR� SR]DELWL� QD� 7RQHWD
:UDEHUMD� NRW� L]NXÊHQHJD� ILWRFHQRORJD� NODVLáQH� ÊROH�� NL
VH� XNYDUMD� SUHGYVHP�]� ]GUXÌEDPL� QDG� JR]GQR�PHMR�� V
VNDOQLPL�UD]SRNDPL�LQ�PHOLÊáL�

0HQL� ER� RVWDO� SRNRMQL� 7RQH� QDMEROM� Y� VSRPLQX� NRW
SHGDJRJ�� VDM� VHP� ELO� QMHJRY� SUYL� �WRUHM� QDMVWDUHMÊL�
GRNWRUDQG�� 1MHJRYD� SUHGDYDQMD� VR� ELOD� YVHOHM� RGOLáQR
SULSUDYOMHQD�� SRGNUHSOMHQD� ]� GLDSR]LWLYL� ]� YVHK� NRQFHY
VYHWD�LQ�RERJDWHQD�]�]DQLPLYRVWPL�

9� VYRML� NDULHUL� MH� ELO� XUHGQLN� DOL� áODQ� XUHGQLÊNHJD
RGERUD�3URWHXVD�� 6FRSROLMH��9DUVWYD� QDUDYH��+ODGQLNLMH�
WXGL� NRSUVNLK� $QQDORY�� %LO� MH� WXGL� XVWDQRYLWHOM� LQ� SUHG�
VHGQLN�%RWDQLáQHJD� GUXÊWYD� 6ORYHQLMH�� DNWLYHQ� áODQ� ÊWH�
YLOQLK� PHGQDURGQLK� ]GUXÌHQM�� QMHJRYD� ERJDWD� ELEOLR�
JUDILMD���áH�VH�RPHMLPR�OH�QD�VWURNRYQR�LQ�]QDQVWYHQR��
SD�SRVHJD�Y�SRGURáMD� IORULVWLNH�� WDNVRQRPLMH��ERWDQLáQH
]JRGRYLQH��ILWRFHQRORJLMH�LQ�YDUVWYD�QDUDYH�

.R� VH� MH� SURIHVRU� :UDEHU� SR� XSRNRMLWYL� XPDNQLO� ]
XQLYHU]H�LQ�VH�SUHVHOLO�QD�GHÌHOR��Y�3ROKRY�*UDGHF��VH�MH
SRVYHWLO� UDVWOLQDP� WXGL�QD� VYRMHP�YUWX�� ORWLO� VH� MH�QHGR�
NRQáDQLK�SURMHNWRY��QHXWUXGQR�MH�SLVDO��SUDNWLáQR�GRNOHU
PX�MH�WHÌND�EROH]HQ�WR�GRSXÊáDOD��3R�QMHJRYHP�RGKRGX
MH�]D]LMDOD�Y�VORYHQVNL�ERWDQLNL�QHSRSLVQD�SUD]QLQD��VDM
QL�QLNRJDU��NL�EL�JD�ODKNR�QDGRPHVWLO�Y�QMHJRYHP�]QDQMX
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LQ�ÊLULQL��2GÊHO� MH�]DGQML�NODVLáQL�ERWDQLN�Y�6ORYHQLML��NL
MH�YHGHO� �YVH��R� UDVWOLQDK�� URGROMXE��SROLJORW��QDUDYRYDU�
VWYHQLN��JRUQLN�����1DM�PX�ER�ODKND�GRPDáD�]HPOMD��NL�MR
MH�WDNR�GREUR�SR]QDO�LQ�WDNR�PRáQR�OMXELO�
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7ZR�\HDUV�DJR��ZKHQ�,�ZDV�ZULWLQJ�D�WH[W�IRU�WKH�RF�
FDVLRQ� RI� 3URI�� 7RQH� :UDEHU
V� ��WK� ELUWKGD\�� ,� FRXOG
KDUGO\� LPDJLQH� WKDW� WKH� QHHG� IRU� DQ� RELWXDU\� ZRXOG
FRPH�VR�YHU\�HDUO\�DQG�VXGGHQO\��7KH�SURIHVVRU�SDVVHG
DZD\�DIWHU�D�EULHI�EXW�VHULRXV�LOOQHVV�RQ���-XQH������

3URIHVVRU� :UDEHU� ZDV� ERUQ� RQ� �� 0DUFK� ����� LQ
/MXEOMDQD�LQ�DQ�LQWHOOHFWXDOO\�ULFK�HQYLURQPHQW��7KH�IDFW
WKDW�KLV�IDWKHU�ZDV�D�NQRZQ�6ORYHQH�SK\WRFHQRORJLVW�'U�
0DNV�:UDEHU�VXUHO\�LQIOXHQFHG�KLV�FDUHHU�SDWK��HYRNLQJ
ODWH�7RQH
V� ORYH� IRU�SODQWV� DW�D� YHU\� HDUO\� DJH��3ROLWLFDO
QDUURZ�PLQGHGQHVV� LQ� WKRVH� GD\V� VWLIOHG� WKH� IUHH� VSLULW
DQG�OLEHUDO�EHOLHIV�RI�7RQH
V�IDPLO\��+LV�IDWKHU�ZDV�HYHQ
D�SROLWLFDO�SULVRQHU��ZKLFK�FDXVHG�7RQH�JUHDW�GLVWUHVV�DV
D�FKLOG��LW�PLJKW�KDYH�DOVR�HQFRXUDJHG�KLV�QHHG�DQG�SDV�
VLRQ�IRU�D�EURDG�DQG�FRPSOH[�HGXFDWLRQ�DQG�ZRUOGOLQHVV
WKDW�\RXQJHU�FROOHDJXHV�VR�DGPLUHG�LQ�KLP�

$IWHU� ILQLVKLQJ� WKH� FODVVLFDO� J\PQDVLXP� LQ� /MXEOMDQD
LQ� ������ KH� VWXGLHG� %LRORJ\� DW� WKH� 8QLYHUVLW\� RI� /MXE�
OMDQD� IURP� ����� WR� ������ 8SRQ� KLV� JUDGXDWLRQ�� KH
VWDUWHG�ZRUNLQJ�DV�WKH�FXUDWRU�RI�WKH�6ORYHQLDQ�0XVHXP
RI�1DWXUDO�+LVWRU\��,Q������KH�SXEOLVKHG�KLV�JXLGHERRN
�1DÊH�]DÊáLWHQH� UDVWOLQH��� WKH� ILUVW� UHOHYDQW�ZRUN�RQ�ER�
WDQLFDO�FRQVHUYDWLRQ�� )LYH�\HDUV� ODWHU�KH�ZDV� DSSRLQWHG
DVVLVWDQW� DW� WKH� %RWDQLF� JDUGHQV� RI� WKH� 8QLYHUVLW\� RI
/MXEOMDQD��7KDW�ZDV�WKH�SHULRG�RI�QXPHURXV�ILHOG�H[FXU�
VLRQV�DURXQG�6ORYHQLD��ZKLFK�UHVXOWHG�LQ�QHZ�ILQGLQJV�RI
6ORYHQLDQ� IORUD� DQG� VHYHUDO� QHZ� ORFDOLWLHV� RI� UDUH� VSH�
FLHV��EXW�PRVW�RI�DOO�LW�ZDV�WKH�WLPH�RI�FRQVFLHQWLRXV�DQG
LQWHQVH� ZRUN� RQ� WKH� KHUEDULXP� FROOHFWLRQ� IRU� WKH� +HU�
EDULXP� RI� WKH�8QLYHUVLW\� RI� /MXEOMDQD�� 7LPH� ZLOO� MXGJH
WKH�LPSURYLGHQFH�RI�WKH�FXUUHQW�V\VWHP�IRU�HYDOXDWLRQ�RI
VFLHQFH�� OLPLWHG� WR� QXPEHUV� DQG� SRLQWV� \HW� XQDEOH� WR
HYDOXDWH�WKH�WLPH��NQRZOHGJH�DQG�HQHUJ\�QHHGHG�IRU�WKH
V\VWHPDWLFDO� VWXG\� RI� IORUD� LQ� WKH� DUHD�ZLWK� ����� SODQW
VSHFLHV��:LWK�WUDYHOV�WR�QHDUE\�DQG�GLVWDQW�FRXQWULHV��,Q
������ 7RQH�:UDEHU� VWDUWHG� KLV� XQLYHUVLW\� FDUHHU� DV� DQ
DVVLVWDQW��DQG�UHWLUHG�DV�D�IXOO�SURIHVVRU�WZR�\HDUV�DJR��,Q
0D\�������KH�ZDV�QDPHG�GLVWLQJXLVKHG�SURIHVVRU�RI�WKH
%LRWHFKQLFDO�)DFXOW\�

'XH�WR�KLV�H[WHQVLYH�NQRZOHGJH�RI�ODQJXDJHV�DQG�KLV
SURIHVVLRQDO� ILHOG�� 3URIHVVRU� :UDEHU� ZDV� DEOH� WR� VWXG\
DEURDG� IRU�D� ORQJ�SHULRG�RI� WLPH��$V�D����\HDU�ROG� VWX�
GHQW� KH� ZRUNHG� ZLWK� WKH� IRXQGHU� RI� WKH� &HQWUDO� (XUR�

SHDQ� 3K\WRFHQRORJLFDO� 6FKRRO�� SURIHVVRU� %UDXQ�%ODQ�
TXHW� LQ� 0RQWSHOOLHU� LQ� )UDQFH�� EXLOGLQJ� RQ� KLV� NQRZ�
OHGJH�RI�SK\WRFHQRORJ\��)RU�DQ�H[WHQGHG�SHULRG�RI�WLPH
KH�ZRUNHG�DW� WKH�8QLYHUVLW\�RI�7ULHVWH�ZLWK� WKH� OHDGLQJ
,WDOLDQ� ERWDQLVW� 6DQGUR� 3LJQDWWL��ZKR� DOVR�PHQWRUHG� KLV
GRFWRUDO� GLVVHUWDWLRQ� RQ� URFN�FUHYLFH� YHJHWDWLRQ� LQ� WKH
-XOLDQ�$OSV�LQ������

+LV�VWXG\�VWD\V�LQ�/RQGRQ�ZHUH�DOVR�YHU\�SURGXFWLYH�
ZLWK�H[WHQVLYH�ZRUN�GRQH�RQ�WKH�ERWDQLFDO�PDWHULDO�IURP
KLV� H[RWLF� H[FXUVLRQV�� +LV� ILUVW� ZDV� LQ� ����� ZKHQ� KH
MRLQHG� WKH� <XJRVODY� H[SHGLWLRQ� WR� $QQDSXUQD� DQG� LQ
�����WR�0DNDOX��$PRQJ�RYHUVHDV�H[FXUVLRQV��WKH�RQH�WR
WKH�&HQWUDO�$IULFDQ�5HSXEOLF�ZDV�SDUWLFXODUO\�VXFFHVVIXO�
(YHQ�WKH�H[RWLFQHVV�RI�RXU�IRUPHU�FRPPRQ�FRXQWU\�ZDV
QRW� IRUHLJQ� WR� WKH� SURIHVVRU� �� KH� GHGLFDWHG� D� ORW� RI� KLV
HQHUJ\� DQG� WLPH� WR� WKH� UHVHDUFK� RI� WKH� %DONDQ� IORUD�
PRVWO\�LQ�.RVRYR��0DFHGRQLD��$OEDQLD�DQG�0RQWHQHJUR�

,�FDQ�SURXGO\�VD\�WKDW�3URIHVVRU�:UDEHU�EHFDPH�P\
PHQWRU�ZKHQ�,�ZDV�VWLOO�LQ�VHFRQGDU\�VFKRRO��$W�RQH�RF�
FDVLRQ��KH�YLVLWHG� WKH�J\PQDVLXP� LQ�.RSHU��JDYH�D� OHF�
WXUH� WKHUH�DQG� WKH� IROORZLQJ�GD\� WRRN�XV�RQ�D� ILHOG� H[�
FXUVLRQ��,W�ZDV�UDLQLQJ��,�GLGQ
W�KDYH�DQ�XPEUHOOD��VR�KH
NLQGO\�RIIHUHG�PH� VKHOWHU�XQGHU�KLV��2QH� \HDU� ODWHU�� KH
ZDV�DOUHDG\�P\�PHQWRU�IRU�D�UHVHDUFK�SDSHU��)RU�PH��DQ
XQIRUJHWWDEOH� H[SHULHQFH� ZDV� WKH� VWXG\� H[FXUVLRQ� WR
.RVRYR�LQ�������+LV�H[WHQVLYH�NQRZOHGJH�RI� ORFDO�FRQ�
GLWLRQV��ERWK�VRFLDO�DQG�QDWXUDO��JDYH�XV��WKH�VWXGHQWV��DQ
LQVLJKW� LQWR� WKH� H[RWLF� YHJHWDWLRQ� DQG� DOVR� KDELWV� DQG
FXVWRPV�RI�WKH�%DONDQV��3URIHVVRU�:UDEHU�VKRZHG�XV�WKH
ERWDQLFDOO\�OHDVW�NQRZQ�DQG�WKH�UHPRWHVW�SDUWV�RI�IRUPHU
<XJRVODYLD��DQG�DOZD\V�SURYLGHG�DGGLWLRQDO� LQIRUPDWLRQ
RQ� KLVWRU\�� HWKQRORJ\� DQG� FXOWXUH� RI� WKH� DUHD� WKDW� ZH
ZHUH�WUDYHOOLQJ�WKURXJK�

,I� RQH� RI� 3URIHVVRU
V� ORYHV�ZHUH� WKH� $OSV�� WKH� RWKHU
RQH�ZDV�VXUHO\�WKH�0HGLWHUUDQHDQ��+LV�PRWKHU�ZDV�IURP
3ULPRUVND��DQG�KH�ZDV�ZHOO�DFTXDLQWHG�ZLWK�WKH�FXOWXUDO
VLWXDWLRQ�LQ�,VWULD�DQG�7ULHVWH�ZLWK�LWV�VXUURXQGLQJV��,Q�WKH
��V�DQG���V�KH�ERWDQLFDOO\��UH�GLVFRYHUHG��6ORYHQLDQ�,V�
WULD��2VS�� 6WUXQMDQ� DQG� 5RQHN�� 6WHQD� DQG� 6Y�� ÉWHIDQ� LQ
WKH�'UDJRQMD�9DOOH\��WKH�6HáRYOMH�VDOW�SDQV��6Y��.DWDULQD
QHDU�$QNDUDQ��.XEHG�����$OVR�WR�KLV�FUHGLW��WKHVH�XQLTXH
VSRWV�DUH�QRZDGD\V�OHJDOO\�SURWHFWHG�DUHDV�

3URIHVVRU� :UDEHU� GHVFULEHG� VHYHQ� WD[D� SUHYLRXVO\
XQNQRZQ�WR�VFLHQFH��KH�UHYLVHG�WD[RQRPLF�VWDWXV�RI�RWK�
HUV��IRXQG�WHQV�RI�QHZ�VSHFLHV�IRU�WKH�6ORYHQH�IORUD�DQG
QHZ� ORFDOLWLHV�RI� UDUH� VSHFLHV�� ,Q� DGGLWLRQ� WR�DOO� RI� WKLV�
ZH� PXVW� QRW� IRUJHW� 7RQH� :UDEHU� DV� DQ� H[SHULHQFHG
SK\WRFHQRORJLVW� RI� WKH� FODVVLFDO� VFKRRO�� ZKLFK� GHDOV
PRVWO\� ZLWK� SODQW� FRPPXQLWLHV� DERYH� WKH� WLPEHUOLQH�
URFN�FUHYLFHV�DQG�WDOXVHV�

7KH� ODWH� 7RQH�ZLOO� VWD\� LQ�P\�PHPRU\�PRVWO\� DV� D
WHDFKHU�� VLQFH� ,� ZDV� KLV� ILUVW� �DQG� WKHUHIRUH� WKH� ROGHVW�
GRFWRUDO�VWXGHQW��+LV�OHFWXUHV�ZHUH�DOZD\V�LPPDFXODWHO\
SUHSDUHG��VXSSRUWHG�E\�VOLGHV�WDNHQ�IURP�DOO�DURXQG�WKH
ZRUOG�DQG�ULFK�LQ�LQWHUHVWLQJ�IDFWV�
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,Q� WKH� FRXUVH� RI� KLV� FDUHHU�� KH�ZDV�DQ� HGLWRU� DQG� D
PHPEHU�RI�WKH�HGLWRULDO�ERDUG�RI�3URWHXV��6FRSROLMD��9DU�
VWYR� QDUDYH�� +ODGQLNLMD�� DQG� $QQDOHV� IURP� .RSHU�� +H
ZDV� WKH� IRXQGHU� DQG�SUHVLGHQW�RI� WKH�%RWDQLFDO� 6RFLHW\
RI� 6ORYHQLD�� DFWLYH� PHPEHU� RI� QXPHURXV� LQWHUQDWLRQDO
DVVRFLDWLRQV��KLV�YDVW�ELEOLRJUDSK\���LI�ZH�OLPLW�RXUVHOYHV
RQO\�WR�VFLHQWLILF�DQG�UHVHDUFK�WH[WV���FRYHUV�WKH�ILHOGV�RI
IORULVWU\�� WD[RQRP\�� KLVWRU\� RI� ERWDQ\�� SK\WRFHQRORJ\
DQG�QDWXUH�FRQVHUYDWLRQ�

:KHQ�3URIHVVRU�:UDEHU�UHWLUHG�DQG�OHIW�WKH�XQLYHUVLW\
WR� OLYH� LQ� WKH� FRXQWU\VLGH� LQ� 3ROKRY� *UDGHF�� KH� GHGL�

FDWHG�KLPVHOI� WR�SODQWV� LQ�KLV�JDUGHQ��KH�ZRUNHG�RQ�KLV
XQILQLVKHG� SURMHFWV�� KH� ZURWH� XQWLULQJO\� DV� ORQJ� DV� WKH
VHULRXV�GLVHDVH�DOORZHG�KLP��+LV�GHDWK�OHIW�DQ�LPPHQVH
YRLG�LQ�6ORYHQLDQ�ERWDQ\��VLQFH�WKHUH�LV�QR�RQH�OHIW�ZKR
FRXOG�PDWFK�KLP�LQ�KLV�NQRZOHGJH�DQG�EURDG�PLQG��7KH
ODVW�FODVVLFDO�6ORYHQLDQ�ERWDQLVW��ZKR�NQHZ��HYHU\WKLQJ�
DERXW� SODQWV�� OHIW�� D� SDWULRW�� SRO\JORW�� FRQVHUYDWLRQLVW�
PRXQWDLQHHU� ����0D\�KH� UHVW� LQ� SHDFH� LQ� WKH� KRPH� VRLO
WKDW�KH�NQHZ�VR�ZHOO�DQG�ORYHG�VR�PXFK�

0LWMD�.DOLJDULÞ

È,*,�'2%5$-&8�9�6/292������������

.RQHF� MXOLMD� ����� QDV� MH� UD]ÌDORVWLOD� QRYLFD� R� WUD�
JLáQL�QHVUHáL�QDÊHJD�VRGHODYFD�LQ�SULMDWHOMD�ËLJH��NL�VH�MH
XGHOHÌLO� SUHGVWDYLWYH� SRWDSOMDQMD� ]� XSRUDER� UHEUHDWKHU�
MHY�Y�0LUDPDUX�SUL�7UVWX�

ËLJH� VH� VSRPLQMDPR� NRW� WRSOH�� RGSUWH� RVHEH�� NL� MH
]QDOD� KLWUR� QDYH]DWL� VWLN� Y� GUXÌEL�� %LO� MH� QDYGXÊHQ� NR�
ÊDUNDU� LQ� SRWDSOMDá��1MHJRYD� OMXEH]HQ� GR�PRUMD� MH� ELOD
WDNR�PRáQD�� GD� MH� YSLVDO� ÊWXGLM� ELRORJLMH� QD� OMXEOMDQVNL
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XQLYHU]L� ]� ÌHOMR�� GD� EL� VH� GRNRSDO� GR� SRNOLFD�� NL� EL� JD
SRYH]DO� ]� PRUMHP�� PX� RPRJRáLO� UD]LVNRYDWL� QMHJRYH
VNULYQRVWL�� ,Q�WDNR�VH�PX�MH�WLVWHJD�GQH��NR�JD� MH�QMHJRY
SULMDWHOM�%RUXW� SULSHOMDO� QD�0RUVNR�ELRORÊNR�SRVWDMR�� GD
VH�GRJRYRUL�]D�RSUDYOMDQMH�GLSORPVNH�QDORJH��]DáHOD�QD�
VPLKDWL�PRÌQRVW��GD�XUHVQLáL�VYRMH�VDQMH��,GHMR��GD�EL�UD�
]LVNRYDO� IDYQR�NULSWREHQWRÊNLK�ULE�� MH�VSUHMHO�]�RGSUWLPL
URNDPL�� VDM� JD� MH� YHVHOLOD� WDNR� ]� YLGLND� VNULYQRVWQLK� ULE
NRW� WXGL� ]DUDGL�SRWDSOMDQMD�� EUH]�NDWHUHJD� SUL� QDORJL� QH
EL� ÊOR�� 'HOD� VH� MH� ORWLO� ]HOR� SUHGDQR� LQ� ]DY]HWR� LQ� UHV�
UH]XOWDWL�QLVR�L]RVWDOL��6NXSDM�V�VRGHODYFL�MH�REMDYLO�QHNDM
]QDQVWYHQLK� SULVSHYNRY�� WXGL� Y� QDUDYRVORYQLK� $QDOLK�
8VSHOR� PX� MH� RGNULWL� QHQDYDGQH� ULELFH�� R� NDWHULK� MH
NRPDMGD� NDM� ]QDQHJD�� ÉH� SUHGHQ� MH� ]DNOMXáLO� ]� Y]RU�
áHQMHP�]D� GLSORPVNR� QDORJR�� MH� ELO� ]DUDGL� VYRMLK� YUOLQ
VSUHMHW� Y� GHORYQR� UD]PHUMH� QD� 0RUVNL� ELRORÊNL� SRVWDML
1DFLRQDOQHJD�,QÊWLWXWD�]D�%LRORJLMR��NMHU�MH�RVQRYQH�ELR�
ORÊNH�YHÊáLQH�QDGJUDGLO� V�SUDNWLáQLP�GHORP�QD� UD]LVNR�
YDOQLK� SORYLOLK� LQ� Y� ODERUDWRULMX� WHU� QD� Y]RUáHQMLK� SRG
YRGR�

=� ËLJR� VR� SULÊOH� QD� SRVWDMR� WXGL� QHNDWHUH� SRYVHP
QRYH�GDQRVWL��9�DYOL�SRVWDMH� MH�Y]SRVWDYLO� VLVWHP�YHOLNLK
DNYDULMHY��Y�NDWHUH�MH�QDVHOLO�VDPRQLNOR�ULEMR�]GUXÌER�LQ
PQRJH� SULGQHQH� QHYUHWHQáDUMH�� 9HOLNR� YHáLQR� ÌLYOMD� MH
SRORYLO� VDP�� QHNDWHUH� WXGL� Y� ÊWHYLOQLK� QRáQLK� SRWRSLK�
6HYHGD� VR� OLáQR� XUHMHQL� DNYDULML� LQ� SHVWUR� ÌLYOMHQMH� Y
QMHP�� ]D� NDWHUHJD� MH� ]JOHGQR� VNUEHO�� SRVWDOL� REYH]QD
WRáND� ]D� RELVNRYDOFH� L]� RVQRYQLK� LQ� VUHGQMLK� ÊRO� SUL
RJOHGX� ELRORÊNH� SRVWDMH�� 3UHG� NUDWNLP� MH� SRVWDO� WXGL
ODGMHYRGMD�UD]LVNRYDOQHJD�SORYLOD��8GHOHÌLO�VH�MH�PQRJLK
PHGQDURGQLK� GHODYQLF� QD� WHPR� SRGYRGQLK� Y]RUáHQM� LQ
UD]LVNRYDOQLK�YHÊáLQ�Y�UD]OLáQLK�VUHGR]HPVNLK�NUDMLK��ÉH
SRVHEHM� UDG� MH� VRGHORYDO� ]� DYVWULMVNLPL� NROHJL� L]� UD]LV�
NRYDOQH� VNXSLQH�GU��0LFKDHOD�6WDFKRZLWVFKD� LQ� MLP�SR�
PDJDO� SUL� Y]RUáHQMLK� Y� VORYHQVNHP�PRUMX�� ËDO� QL� LPHO
SULORÌQRVWL�� GD� EL� QDP� XVSHO� SRND]DWL� FHORWHQ� REVHJ
VYRMHJD�UD]LVNRYDOQHJD�SRWHQFLDOD�

9�]DGQMLK�OHWLK�MH�RSUDYLO�RJURPQR�ÊWHYLOR�SRGYRGQLK
Y]RUáHQM�� VH� VH]QDQLO� ]� UD]OLáQLPL� WHKQLNDPL� ]DMHPDQMD
Y]RUFHY� LQ� SRVWDO� GREHU� SRGYRGQL� IRWRJUDI�� 'HOR� SRG
YRGR� JD� MH� QDMEROM� YHVHOLOR�� .ROLNR� PX� MH� SRPHQLOR�
GREUR�SRYH�RGJRYRU��NL�JD�MH�GDO�Y�QHNHP�LQWHUYMXMX���ÞH
VHP�ÊLYßHQ��ßH�NDM�QH�ÈWLPD��JUHP�SRG�YRGR��NMHU�MH�PLU�
WLÈLQD��PRUVNL�]YRN��6XSHU�MH��GD�VH�PDOR�RGNORSLÈ��QD]DM
SULGHÈ�NRW�QRY��

3RGYRGQL� VQHPDOHF� MH� SRVWDO� SRYVHP� SR� QDNOMXáMX�
.R� MH� Y� VORYHQVNR� PRUMH� IHEUXDUMD� ����� ]DÊHO� WULQDMVW�
PHWUVNL�NLW�JUEDYHF��VL� MH�ËLJD�EUH]�RNOHYDQMD�QDGHO�SR�
WDSOMDÊNR� REOHNR� LQ� VNRáLO� Y� YRGR�� 0DUVLNGR� EL� SUHG
WDNÊQLP�GHMDQMHP�GYDNUDW�SUHPLVOLO��WRGD�QH�ËLJD��2Q�MH
ÌLYHO� Y� VNODGX� V� VYRMR� SHUFHSFLMR� ÌLYOMHQMD�� ÌLYHO� MH� ]D
WUHQXWNH�� .RW� QDYGXÊHQ� ILOPRILO� EL� JRWRYR� FLWLUDO� :LOOD
6PLWKD�Y�ILOPX�+LWFK�� �ËLYOMHQMH�QL�ÈWHYLOR�YGLKRY��NL� MLK
QDUHGLÈ��WHPYHß�ÈWHYLOR�WUHQXWNRY��NL�WL�Y]DPHMR�VDSR���,Q
WLVWL� WUHQXWHN� MH� Y]HO� VDSR� QH� VDPR� ËLJL�� DPSDN� WXGL
GUXJLP��NL�VPR�ODKNR�SULVRVWYRYDOL�GUXÌHQMX�]�JUEDYFHP�

(GHQ�]DGQMLK� WDNLK� WUHQXWNRY� MH�ELO� ÊH�SUHG�QHNDM� WHGQL�
NR�VPR�VH�SR�RSUDYOMHQHP�Y]RUáHQMX�SRGUXÌLOL�V� WURMLFR
GHOILQRY�EOL]X�RFHDQRJUDIVNH�ERMH�

2GLVHMD�VWUDVWQHJD�]DOMXEOMHQFD�Y�PRUMH�VH�MH�WUDJLáQR
]DNOMXáLOD� Y� 0LUDPDUX�� NDPRU� JD� MH� SULJQDOD� ÌHOMD� SR
L]SRSROQMHYDQMX�Y�SRWDSOMDÊNLK�YHÊáLQDK��'DQHV�DNYDULML
VDPHYDMR�� WHUHQVND� Y]RUáHQMD� VR� WXUREQD� LQ� WLKD� �� 9
QDÊLK� VUFLK� RVWDMDMR� OHSL� VSRPLQL� QD� YHGUHJD� LQ� PDUOML�
YHJD�VRGHODYFD�LQ�SULMDWHOMD�

9�LPHQX�VRGHODYFHY�0RUVNH�ELRORÊNH�SRVWDMH�1,%
/RYUHQF�/LSHM
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$W� WKH� HQG� RI� -XO\� ������ ZH� OHDUQHG� WKH� VDG� QHZV
DERXW� WKH� WUDJLF� DFFLGHQW� RI� RXU� FROOHDJXH� DQG� IULHQG
ËLJD��ZKR�DWWHQGHG�WKH�SUHVHQWDWLRQ�RI�UHEUHDWKHU�GLYLQJ
DW�0LUDPDU�QHDU�7ULHVWH�

:H� ZLOO� UHPHPEHU� ËLJD� DV� D� ZDUP�� RSHQ� DQG
VRFLDEOH� SHUVRQ�� +H� ZDV� DQ� HQWKXVLDVWLF� EDVNHWEDOO
SOD\HU�DQG�GLYHU��+LV�ORYH�IRU�WKH�VHD�ZDV�VR�VWURQJ�WKDW
KH�HQUROOHG�DW�WKH�)DFXOW\�RI�%LRORJ\�DW�WKH�8QLYHUVLW\�RI
/MXEOMDQD� LQ� WKH� KRSH� RI� D� SURIHVVLRQ� ZKLFK� ZRXOG
FRQQHFW� KLP� WR� WKH� VHD� DQG� HQDEOH� KLP� WR� VHDUFK
WKURXJK� LWV� VHFUHWV�� $QG� VR� RQH� GD\� KLV� IULHQG� %RUXW
EURXJKW�KLP�WR�WKH�0DULQH�%LRORJ\�6WDWLRQ�WR�DUUDQJH�KLV
GLSORPD� WKHVLV� DQG� ËLJD� FDPH� FORVHU� WR� IXOILOOLQJ� KLV
GUHDP��+H�JUDEEHG�WKH�RSSRUWXQLW\�WR�GR�D�UHVHDUFK�RQ
WKH� FU\SWREHQWKLF� ILVK� IDXQD�ZLWK� ERWK� KDQGV�� QRW� RQO\
EHFDXVH�RI�WKH�P\VWHULRXV�ILVK�EXW�DOVR�WKH�GLYLQJ��ZKLFK
ZDV� UHTXLUHG�� +H� ZDV� HQWKXVLDVWLF� DQG� GHYRWHG� WR� KLV
ZRUN�� DQG� VRRQ� WKH� UHVXOWV� ZHUH� WKHUH� WR� SURYH� LW�� ,Q
FRRSHUDWLRQ� ZLWK� KLV� FROOHDJXHV�� KH� SXEOLVKHG� D� IHZ
DUWLFOHV�� DOVR� LQ� $QQDOHV� 6HULHV� +LVWRULD� 1DWXUDOLV�� +H
PDQDJHG� WR� GLVFRYHU� XQXVXDO� DQG� KDUGO\� NQRZQ� ILVK�
%HIRUH� ILQLVKLQJ� KLV� VDPSOLQJ� IRU� WKH� WKHVLV�� WKH�0DULQH
%LRORJ\� 6WDWLRQ� RI� WKH� 1DWLRQDO� ,QVWLWXWH� RI� %LRORJ\
HPSOR\HG� KLP� GXH� WR� KLV� H[FHOOHQW� TXDOLWLHV�� +H
XSJUDGHG� KLV� FRUH� ELRORJLFDO� VNLOOV� ZLWK� ILHOG� ZRUN� RQ
UHVHDUFK�YHVVHOV�DQG� LQ� ODERUDWRU\�DQG�ZLWK�XQGHUZDWHU
VDPSOLQJ�

ËLJD� DGGHG� PDQ\� QRYHOWLHV� WR� WKH� 0DULQH� %LRORJ\
6WDWLRQ�� LQ�WKH�VWDWLRQ� OREE\�KH�VHW�XS�D�V\VWHP�RI� ODUJH
WDQNV�� DQG� ILOOHG� WKHP� ZLWK� DQ� LQGLJHQRXV� ILVK� DV�
VHPEODJH� DQG� QXPHURXV� EHQWKLF� LQYHUWHEUDWHV�� +H
FDXJKW� PRVW� RI� WKH� DQLPDOV� KLPVHOI�� VRPH� DOVR� ZKLOH
QLJKW�GLYLQJ��1HHGOHVV�WR�VD\�WKDW�WKH�WDQNV�DQG�WKH�YLYLG
OLIH� LQ� WKHP��ZKLFK�KH�PHWLFXORXVO\�FDUHG� IRU��GUHZ�DW�
WHQWLRQ�RI� WKH�HOHPHQWDU\�DQG�VHFRQGDU\� VFKRRO�YLVLWRUV
WR�WKH�PDULQH�VWDWLRQ��1RW�ORQJ�DJR��ËLJD�ZDV�DSSRLQWHG
WKH�KHDG�RI� WKH� UHVHDUFK�YHVVHO��+H�DWWHQGHG�QXPHURXV
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LQWHUQDWLRQDO� ZRUNVKRSV� RQ� XQGHUZDWHU� VDPSOLQJ� DQG
UHVHDUFK� VNLOOV� LQ� YDULRXV� 0HGLWHUUDQHDQ� WRZQV�� +H
HVSHFLDOO\� OLNHG� ZRUNLQJ� ZLWK� RXU� $XVWULDQ� FROOHDJXHV
IURP�'U��0LFKDHO�6WDFKRZLWVFK
V�UHVHDUFK�WHDP��KHOSLQJ
WKHP�ZLWK�VDPSOLQJ�LQ�WKH�6ORYHQLDQ�VHD��8QIRUWXQDWHO\�
KH�QHYHU�KDG�D�FKDQFH�WR�VKRZ�XV�WKH�IXOO�VSHFWUH�RI�KLV
UHVHDUFK�SRWHQWLDO�

,Q� WKH� FRXUVH� RI� WKH� ODVW� IHZ� \HDUV�� KH� GLG� D� ODUJH
QXPEHU� RI� XQGHUZDWHU� VDPSOLQJV�� JRW� DFTXDLQWHG� ZLWK
YDULRXV� VDPSOLQJ� WHFKQLTXHV� DQG� EHFDPH� DQ� H[FHOOHQW
XQGHUZDWHU� SKRWRJUDSKHU�� :RUN� XQGHU� ZDWHU� ZDV� WKH
WKLQJ� KH� HQMR\HG�PRVW�� +RZ�PXFK� LW� PHDQW� WR� KLP� LV
LOOXVWUDWHG� LQ� WKH� IROORZLQJ� DQVZHU� IURP� RQH� RI� WKH
LQWHUYLHZV���,I�,
P�QHUYRXV��LI�WKHUH
V�VRPHWKLQJ�ZURQJ��,
JR�XQGHU�ZDWHU�ZKHUH�WKHUH�LV�SHDFH�DQG�TXLHW�DQG� WKH
VRXQG� RI� WKH� VHD�� ,W
V� JUHDW� WR� UHOD[�� \RX� FRPH� EDFN� D
QHZ�PDQ��

+H� VWDUWHG� ZRUNLQJ� DV� DQ� XQGHUZDWHU� SKRWRJUDSKHU
SXUHO\�E\�FKDQFH��:KHQ�LQ�)HEUXDU\�������D����PHWHU�
ORQJ�KXPSEDFN�ZKDOH�IRXQG�LWVHOI�LQ�WKH�6ORYHQLDQ�VHD�
ËLJD� SXW� RQ� KLV� GLYLQJ� VXLW� ZLWKRXW� KHVLWDWLRQ� DQG

MXPSHG� LQWR� WKH�VHD��$� ORW�RI�RWKHU�SHRSOH�ZRXOG� WKLQN
WZLFH�EHIRUH�GRLQJ�VRPHWKLQJ�OLNH�WKDW��EXW�QRW�ËLJD��+H
OLYHG� DFFRUGLQJ� WR� KLV� RZQ� UXOHV�� KH� OLYHG� IRU� WKH
PRPHQWV��$V� DQ� HQWKXVLDVWLF� ILOP� EXII� KH�ZRXOG� VXUHO\
TXRWH�:LOO�6PLWK�LQ�+LWFK�� �/LIH� LV�QRW�PHDVXUHG�E\� WKH
EUHDWKV� \RX� WDNH�� EXW� E\� WKH� PRPHQWV� WKDW� WDNH� \RXU
EUHDWK�DZD\���$QG� WKDW�PRPHQW�GLGQ¤W� WDNH�RQO\�ËLJD¤V
EUHDWK� DZD\�� DOO� RI� XV� ZKR� FDPH� FORVH� WR� WKH� ZKDOH
ZHUH� VSHHFKOHVV��2QH� RI� WKHVH� PRPHQWV�� WKH� ODVW� RQH�
KDSSHQHG�RQO\�D� IHZ�ZHHNV� DJR�ZKHQ�ZH�ZHUH� VRFLD�
OL]LQJ�ZLWK� WKUHH� GROSKLQV� DIWHU� ILQLVKLQJ� VDPSOLQJ� QHDU
DQ�RFHDQRJUDSKLF�EXR\�

7KH� MRXUQH\� RI� D� SDVVLRQDWH� VHD� ORYHU� HQGHG� WUD�
JLFDOO\�DW�0LUDPDUH��LQ�KLV�SXUVXLW�WR�LPSURYH�KLV�GLYLQJ
VNLOOV��7RGD\�WKH�DTXDULXP�WDQNV�DUH�HPSW\�� ILHOG�VDPS�
OLQJV�DUH�JORRP\�DQG�TXLHW���� ,Q�RXU�KHDUWV�ZH�NHHS� WKH
PHPRULHV�RI�D�MR\IXO�DQG�GLOLJHQW�FROOHDJXH�DQG�IULHQG�

2Q�EHKDOI�RI�DOO�WKH�0DULQH�%LRORJ\�6WDWLRQ�1,%�VWDII
/RYUHQF�/LSHM


