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/LVW RI SXEOLFDWLRQV

5HIHUHHG SDSHUV

�� '\QDPLFDO HYROXWLRQ RI H[R�2RUW FORXGV DURXQG WKH 6XQ¶V FORVHVW
QHLJKERXU VWDUV GXH WR ORFDO VWHOODU SHUWXUEDWLRQV DQG WKH *DODFWLF
WLGDO ILHOG� VXEPLWWHG WR $VWURQRP\ 	 $VWURSK\VLFV� LQ UHYLHZ� �����
6� 7RUUHV� 6� 3RUWHJLHV =ZDUW� DQG $� *� $� %URZQ�

�� '\QDPLFDO HYROXWLRQ RI WKH VRODU V\VWHP GHEULV GLVN LQ LWV ELUWK FOXV�
WHU� VXEPLWWHG WR $VWURQRP\ 	 $VWURSK\VLFV� UHFRPPHQG IRU SXEOL�
FDWLRQ� ����E�
6� 7RUUHV� 0� ;� &DL� '� 0XNKHUMHH� 6� 3RUWHJLHV =ZDUW� DQG $� *� $�
%URZQ�

�� *DODFWLF WLGH DQG /RFDO 6WHOODU 3HUWXUEDWLRQ RQ WKH 2RUW &ORXG� &UH�
DWLRQ RI ,QWHUVWHOODU &RPHWV� $VWURQRP\ 	 $VWURSK\VLFV ��� � $����
����D�
6� 7RUUHV� 0� ;� &DL� 6� 3RUWHJLHV =ZDUW� DQG $� *� $� %URZQ�

�� 7KH 2ULJLQ RI ,QWHUVWHOODU $VWHURLGDO 2EMHFWV /LNH �,����� 8�
¶2XPXDPXD� 0RQWKO\ 1RWLFHV RI WKH 5R\DO $VWURQRPLFDO 6RFLHW\
�015$6� ���� /���/��� �����
6� 3RUWHJLHV =ZDUW�6� 7RUUHV
� ,� 3HOXSHVV\� -� %pGRUI� DQG0� ;� &DL�

&R�DXWKRU

�� 2QFH XSRQ D WLPH LQ WKH 2RUW FORXG� VXEPLWWHG WR 6FLHQFH� �����
6� 3RUWHJLHV =ZDUW� 6� 7RUUHV� $� *� $� %URZQ� DQG 0� ;� &DL�

�� (YROXWLRQ RI WKH 2XWHU 3ODQHWV DQG 3ODQHWHVLPDOV GXH WR *DV 'UDJ
LQ 7UDQVLWLRQ 'LVNV� $36 LG� &������ �����
6� 1DYDUUR� 0� 5H\HV�5XL]� +� $YHYHV� &� &KDYH]� 6� 7RUUHV�

�� (IIHFW RI D *DVHRXV 7UDQVLWLRQ 'LVF RQ 3ODQHWHVLPDO 'ULYHQ 0LJUD�
WLRQ� '36 ���� LG�������� �����
0� 5H\HV�5XL]� +� $FHYHV� &� &KDYH]� 6� 7RUUHV�


(TXDO FRQWULEXWLRQ DV WKH ILUVW DXWKRU�

���
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�� 7KH 7UDQVQHSWXQLDQ $XWRPDWHG 2FFXOWDWLRQ 6XUYH\ �7$26 ,,�� $V�
WHURLGV� &RPHWV� 0HWHRUV� 1R� ����� LG������ �����
0� -� /HKQHU� 6��<� :DQJ� 3� +R� 7� /HH� =��:� =KDQJ� :��/ <HQ�
0� 5H\HV 5XL]� '� +LULDUW� $� 3� *UDQDGRV� 6� 7RUUHV� &� $OFRFN� $�
6]HQWJ\RUJ\L� -� &� *HDU\� 7� 1RUWRQ� *� )XUHV]�

&RQIHUHQFH SURFHHGLQJV

�� '\QDPLFV RI WKH 2RUW FORXG LQ WKH *DLD HUD ,� FORVH HQFRXQWHUV� ,$8�
��� *DLD V\PSRVLXP� �����
6� 7RUUHV� 6� 3RUWHJLHV =ZDUW� DQG $� *� $� %URZQ�

�� '\QDPLFV DQG KDELWDELOLW\ LQ YHU\ ORZ PDVV VWDUV WKDW EHORQJ WR
VWHOODU FOXVWHUV� $VWURELRORJ\ 6FLHQFH &RQIHUHQFH� �����
6� 7RUUHV 	 %� 3LFKDUGR�

�� '\QDPLFV RI SURWRSODQHWDU\ GLVN LQ VWHOODU FOXVWHUV� YHU\ ORZ PDVV
VWDUV� $'(/$� �����
6� 7RUUHV 	 %� 3LFKDUGR�

,Q SUHSDUDWLRQ

�� '\QDPLFV RI ORZ PDVV VWDUV LQ GLIIHUHQW *DODFWLF HQYLURQPHQWV� LQ
SUHSDUDWLRQ� �����
6� 7RUUHV�

�� 'HEULV GLVN VXUYLYDELOLW\ DURXQG YHU\ ORZPDVV VWDUV� WR EH VXEPLW�
WHG WR 015$6� �����
6� 7RUUHV 	 %� 3LFKDUGR�

�� 6WHOODU FOXVWHU FKDUDFWHUL]DWLRQ XVLQJ DUWLILFLDO LQWHOOLJHQW PHWKRGV
WR SUHGLFW *DLD REVHUYDEOHV� LQ SUHSDUDWLRQ� �����
-� $OEHUW� 6� 7RUUHV� DQG 6� 3RUWHJLHV =ZDUW�
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&XUULFXOXP 9LWDH

, ZDV ERUQ LQ 0H[LFR FLW\ DSSUR[LPDWHO\ �� \HDUV DJR� :KHQ , ZDV D
FKLOG� , ZDV FXULRXV DERXW HYHU\WKLQJ� DQG DOZD\V DVNHG P\VHOI KRZ
WKH WKLQJV ZRUN"� ,Q SDUWLFXODU� , ZDV IDVFLQDWHG ZLWK RQH VWRU\ WKDW
P\ SDUHQWV XVHG WR WHOO PH� 7KH P\VWHU\ RI WKH WKUHH VWDUV RQ WKH
VN\� WKDWP\VWHULRXVO\ DSSHDUHG RQO\ GXULQJ &KULVWPDV� )RU VRPDQ\
\HDUV� , WULHG WR ILQG WKH DQVZHU WR VXFK DQ HYHQW EXW GLG QRW VXFFHHG
�DOWKRXJK , ZDV YHU\ FORVH�� :KHQ ILQDOO\ , HQWHUHG WR WKH VHFRQGDU\
VFKRRO� , DVNHG P\ SK\VLFV WHDFKHU� DQG KLV DQVZHU ZDV� ³7R GLVHQ�
WDQJOH VXFK D P\VWHU\ \RX KDYH WR EHFRPH DQ $VWURQRPHU� EXW LQ
RUGHU WR GR WKDW \RX KDYH WR VWXG\ ILUVW D EDFKHORU GHJUHH LQ 3K\VLFV�
D PDVWHU GHJUHH LQ $VWURSK\VLFV DQG ILQDOO\ D 3K' LQ $VWURSK\VLFV´�
DQG WKHQ WKH MRXUQH\ ZKR EURXJKW PH KHUH EHJDQ�

,Q ���� , HQUROOHG LQ WKH 1DWLRQDO $XWRQRPRXV 8QLYHUVLW\ RI
0H[LFR �81$0� WR VWXG\ 3K\VLFV� 7KH ILUVW \HDUV ZHUH WRXJK� EXW
TXLFNO\ , DGDSWHG WR WKH UK\WKP� ,QP\ VHFRQG \HDU� , ZHQW WR WKH ,Q�
VWLWXWH RI $VWURQRP\ WR RIIHU P\ VHUYLFHV DV D VWXGHQW� 7KH UHVXOW RI
WKDW YLVLW FRPSOHWHO\ FKDQJHG P\ OLIH� , PHW %DUEDUD 3LFKDUGR� ZKR
DIWHU D VPDOO LQWHUYLHZ RIIHUHG PH WR VXSHUYLVH P\ EDFKHORU WKHVLV
DQG PRUH LPSRUWDQW KHU IULHQGVKLS� :LWK %DUEDUD¶V VXSSRUW� , SDU�
WLFLSDWHG LQ VHYHUDO LQWHUQDWLRQDO SURMHFWV OLNH $32*(( DQG 7$26�
,,� ,Q ���� , PRYHG WR 7DLSHL DV SDUW RI WKH VFLHQWLILF WHDP RI 7$26�
,, DW WKH $FDGHPLD 6LQLFD ,QVWLWXWH RI $VWURQRP\ DQG $VWURSK\VLFV
�$6,$$�� $IWHU D VXFFHVVIXO LQWHUQVKLS LQ 7DLZDQ DQG DV D SDUW RI WKH
QH[W VWHS LQ WKH OLVW WR EHFRPH DQ $VWURQRPHU� $W WKH HQG RI �����
, ZRQ D VFKRODUVKLS IURP WKH 6SDQLVK JRYHUQPHQW WR HQURO LQ WKH
PDVWHU LQ $VWURSK\VLFV DW 8QLYHUVLGDG $XWyQRPD GH 0DGULG � 8QL�
YHUVLGDG &RPSOXWHQVH GH 0DGULG ZKHUH , ZRUNHG FORVHO\ ZLWK (YD
9LOODYHU�

���



&XUULFXOXP 9LWDH

,Q WKH IDOO RI ����� , ZDV QRWLILHG WKDW , ZDV DZDUGHG D IHOORZ�
VKLS IURP WKH0H[LFDQ 1DWLRQDO &RXQFLO IRU 6FLHQFH DQG 7HFKQRORJ\
�&21$&<7� IRU 3K' VWXGLHV DEURDG� $IWHU VHYHUDOPHHWLQJVZLWK $Q�
WKRQ\ %URZQ DQG D ORW RI EXUHDXFUDF\ ILQDOO\� LQ 1RYHPEHU �����
, ODQGHG LQ 6FKLSKRO� )XOO RI GUHDPV DQG HQWKXVLDVP , VWDUWHG P\
3K' LQ $VWURSK\VLFV �DQG WKH ODVW VWHS LQ P\ OLVW� DW /HLGHQ 2EVHUYD�
WRU\ XQGHU WKH VXSHUYLVLRQ RI $QWKRQ\ %URZQ DQG 6LPRQ 3RUWHJLHV
=ZDUW� 'XULQJ IRXU \HDUV� , WUDYHOOHG WKH ZRUOG� WDONHG� FROODERUDWHG
DQG VKDUHG ZLWK ZRQGHUIXO SHRSOH DQG VFLHQWLVWV� DQG , H[SORUHG WKH
RULJLQ DQG HYROXWLRQ RI WKH RXWHU VRODU V\VWHP�

,Q )HEUXDU\ ����� , DFFHSWHG D SRVWGRFWRUDO IHOORZVKLS DW WKH
8QLYHUVLW\ RI &DOLIRUQLD� /RV $QJHOHV �8&/$� LQ 86$� , ZLOO MRLQ
6PDGDU 1DR]¶V UHVHDUFK JURXS� DQG , ZLOO FRQWLQXH WKH MRXUQH\ WKDW
, VWDUWHG PDQ\ \HDUV DJR� GLVFRYHU WKH XQLYHUVH�

���







$FNQRZOHGJHPHQWV

$ERXW IRXU \HDUV DJR� , FDPH WR WKH 1HWKHUODQGV WR SXUVXH P\ 3K'�
, QHYHU LPDJLQHG WKDW P\ OLIH ZLOO FRPSOHWHO\ EH FKDQJHG DORQJ WKHVH
\HDUV� , PHW ZRQGHUIXO SHRSOH DQG VFLHQWLVWV ZKRVH VXSSRUW� DGYLFH
DQG IULHQGVKLS KHOSHGPH WR DFKLHYHP\ JRDO� , ZLOO DOZD\V EH JUDWHIXO
WR DOO RI \RX WKDW ZHUH ZLWK PH LQ RQH ZD\ RU DQRWKHU LQ P\ 3K'
MRXUQH\� (VSHFLDOO\� , ZRXOG OLNH WR WKDQN���

7R WKH 0H[LFDQ 1DWLRQDO &RXQFLO IRU 6FLHQFH DQG 7HFKQRORJ\
�&21$&<7�� ZKRVH VXSSRUW PDGH P\ 3K' DW /HLGHQ 2EVHUYDWRU\
SRVVLEOH� 7R /HLGHQ 2EVHUYDWRU\ IRU WKH XQFRQGLWLRQDO VXSSRUW� ,Q
SDUWLFXODU� WKDQN \RX (YHOLMQ� $OH[DQGUD� (OV� 0DUMDQ� 0RQLFD� &DU�
ROLQH� (ULN 'HXO� (ULF� IRU DOZD\V VPLOLQJ DQG KHOSLQJ PH ZLWK DOO
WKH EXUHDXFUDF\� FRPSXWHUV� DQG RWKHU LVVXHV WKDW , IDFHG GXULQJ
P\ 3K'� <RX PDGH P\ OLIH DW WKH REVHUYDWRU\ ZD\ PRUH VPRRWK�
7R ;DQGHU IRU DOO WKH VXSSRUW GXULQJ DQG HVSHFLDOO\ LQ WKH ODVW SDUW
RI P\ 3K'� \RX HQFRXUDJHG PH WR SXVK KDUG DQG ILQLVK� 7R DOO WKH
PHPEHUV RI &$67/(� $086(� DQG *DLD JURXSV� IRU EHLQJ SDUW RI
P\ SHUVRQDO DQG VFLHQWLILF GHYHORSPHQW� IRU DOO WKH GLVFXVVLRQV DQG
QLFH FRQYHUVLRQV ZH KDG LQ RXU JURXS PHHWLQJV� ,Q SDUWLFXODU WKDQN
\RX� /XFLH� $GULDQ� ,QLW� 6LOYLD� )UDQ�0DUWLMQ� -HURHQ�0D[� (OHRQRUD�
7RPPDVR� 6WHOOD� )UDVHU� 6WHYHQ� (GZLQ� DQG $UMHQ� 7KDQN \RX� $Q�
WKRQ\ DQG 6LPRQ� IRU \RXU SDWLHQFH� DGYLFHV� VFLHQWLILF GLVFXVVLRQV�
XSV DQG GRZQV� DQG IRU SXVKLQJPH WR EH D EHWWHU VFLHQWLVW DQG ILQLVK
P\ 3K'�

£%iUEDUD�� JUDFLDV SRU FRPSDUWLUPH WX SDVLyQ SRU OD YLGD� SRU ORV
GLQRVDXULRV� SRU OD DVWURQRPtD \ SRU OD HQVHxDQ]D� 0H HQVHxDVWH D
VHU XQD PHMRU SHUVRQD� XQ PHMRU DPLJR� XQ PHMRU DVWUyQRPR� *UD�
FLDV D WL� D WX FRQILDQ]D \ DSR\R LQFRQGLFLRQDO FRQFOXtPL OLFHQFLDWXUD�
PDHVWUtD \ DKRUD GRFWRUDGR� )XLVWH \ VLHPSUH VHUiV PL DPLJD� PL
FRODERUDGRUD� PL PHQWRUD \ PL PDGUH DFDGpPLFD� (VWD WHVLV WH OD
GHGLFR D WL�

���



$FNQRZOHGJHPHQWV

7R P\ IULHQGV LQ WKH REVHUYDWRU\� (OHRQRUD� ,JRQH� .LP� *DE\�
0DUFR� /XLV� 7RPPDVR� &OpPHQW� &KULVWRV� $OH[� $QGUHV� $OYDUR� -LW�
-RVK� 9DOHUL\D� 0LHNH� )UDQ� 0D[� 7MDUGD� 1RHO� &DUPHQ� -HURHQ�
7KRPDV :LMQHQ� 0DULD &ULVWLQD� *DEULHOD� $QQD� 6WHOOD� 'LORYDQ�
5RELQ� $D\XVK� 2VFDU� 0DUWLMQ �WKDQN \RX IRU KHOSLQJ PH ZLWK P\
'XWFK VXPPDU\�� &ULVWLQD �WKDQN \RX IRU DOO WKH OXQFKHV� , KDG D ORW
RI IXQ WDONLQJ ZLWK \RX DERXW OLIH�� DPRQJ PDQ\ RWKHU QLFH SHRSOH ,
PHW� 0\ OLIH LQ WKH REVHUYDWRU\ ZRXOG QRW KDYH EHHQ WKH VDPH ZLWK�
RXW \RX� 0D[� WKDQN \RX IRU DOO WKH QLFH GLVFXVVLRQV DERXW VFLHQFH
DQG OLIH� IRU EHLQJ P\ EHVW FROODERUDWRU� DQG IRU DOO \RXU KHOS GXULQJ
WKHVH \HDUV� , HQMR\HGZULWLQJ SDSHUV ZLWK \RX DQG ,¶P VXUHPRUH ZLOO
FRPH� )UDQ� JUDFLDV SRU WRGR WX DSR\R� ULVDV� WHUDSLDV� JURXS PHHW�
LQJV� DOPXHU]RV \ SRU VHU XQD RIILFH PDWH GH OXMR� /XLV� FRPSDGUH
H[WUDxDUH HVDV ODUJDV FRQYHUVLRQHV DFHUFD GH OD YLGD� TXH FKHYHUH IXH
FRPSDUWLU HO GRFWRUDGR FRQWLJR� (OHRQRUD� WX IXLVWH OD SULPHU SHU�
VRQD D OD TXH FRQRFt� JUDFLDV SRU WRGRV ORV EXHQRV PRPHQWRV TXH
FRPSDUWLPRV� SRU VLHPSUH VRQUHtU \ FKLVPHDU FRQPLJR� SHUR PiV
LPSRUWDQWH JUDFLDV SRU WX DPLVWDG�

$ OD PLQL /DWLQRDPpULFD HQ +RODQGD� /LQD� -RUJH� .DWK\� .DUL�
QRD� $UOHQ� -DYLHUD� 3DXOD� 3HGUR� 3DEOR� 1LFR� +HDWKHU� )UDQ� /L]�
0D[� $QGUHV� <DQHWW� 0DUWD ,UHQH� &ULVWLQD� &ODXGLR �JUDFLDV PDH�
VWUR� SRU ODV FODVHV GH WHQLV�� JUDFLDV D WRGRV SRU KDFHUPH VHQWLU FRPR
HQ FDVD� .DWK\ \ -DYL� JUDFLDV SRU DEULUPH ODV SXHUWDV GH VX FDVD \ SRU
VX DPLVWDG�0DUWD� /LQD \ -RUJH� JUDFLDV SRU WDQWDV ULVDV� EDLOHV� SODW�
LFDV� WHUDSLDV� VDOLGDV DO /HPP\V \ SRU FRPSDUWLU FRQPLJR VXV YLGDV
HQ WRGRV HVWRV DxRV� HVWR\ VHJXUR TXH QXHVWURV FDPLQRV VH YROYHUiQ D
FUX]DU� 1RHO \ 6XV\ QR WHQJR FRPR DJUDGHFHU WRGR OR TXH KLFLHURQ SRU
PL GHVGH TXH OOHJXH D+RODQGD� *UDFLDV SRU WRGDV HVDV FHQDV \ ILHVWDV
PH[LFDQDV� SRU VX DSR\R LQFRQGLFLRQDO� SRU VX DPLVWDG� SRU KDFHUPH
VHQWLU FRPR HQ 0p[LFR� FRQ XVWHGHV VLHPSUH PH VHQWt HQ FDVD� 7R
P\ OLIH IULHQGV� $OHMDQGUR �0DL�� $QGUHD� 6LOYLD� 6RSK\� &HOLQH� -RKQ�
%ULVD� 3DW\� 6DUD� 2IHOLD� 0DWKLHX� =DYDOD� -RUJH� ,EHU� 1D\HOL� (QJLQ�
$OHMDQGUD� 0DEHO� -RDTXLQ� )HU� /LQQ� 0DMD� 0DULD� 1LNLWD� 6KD\HQ�
$QD� 7RPDV� 7KRPDV YDQ GHU 7RRUQ� 3HQQ\� $PUXWD� 9DOHQWLQD� (V�
SHUDQ]D� 1LQJ�0DFOD� .DXVWXEK� 9DQGDQD� 6PULWL� &LFFLR� DQG$OL IRU
DOO WKH JRRG WLPHV DQG WKH RQHV WKDW DUH DERXW WR FRPH� WKDQN \RX DOO�
7R DOO P\ WHDPPDWHV RI WKH YHU\ VXFFHVVIXO DQG XQVXFFHVVIXO IRRWEDOO
FOXE WKDW ZH IRUPHG� ZH FHUWDLQO\ KDG D ORW RI IXQ�

���



$FNQRZOHGJHPHQWV

$PLV TXHULGRV FDVFRV� 5R� &KHUR \ 6HEDV� VLQ XVWHGHVPLV ~OWLPRV
DxRV HQ /HLGHQ QR KXELHUDQ VLGR OR PLVPR� *UDFLDV FRPSDGUHV SRU
WRGDV ODV ILHVWDV� FRQVHMRV� PDFXPEDV� YLDMHV� GHVYHORV� NHEDEV� SDU�
WLGRV GH IXW� FHUYH]DV� WHTXLODV� SHUR VREUH WRGR JUDFLDV SRU VX DPLV�
WDG� HVWR\ VHJXUR QRV YROYHUHPRV D HQFRQWUDU \ UXPEHDU MXQWRV�

$ PLV SDSDV� JUDFLDV SRU VLHPSUH HVWDU FRQPLJR� SRU VX DSR\R
LQFRQGLFLRQDO� SRU VLHPSUH FRQILDU HQPL \ SRU VX FDULxR� 6LQ XVWHGHV
HVWH ORJUR QR KXELHUD VLGR SRVLEOH� $OYDUR \ %HWR JUDFLDV SRU WRGDV
HVDV FRQYHUVDFLRQHV TXH D SHVDU GH OD GLVWDQFLD PH KLFLHURQ VHQWLU
FRPR HQ FDVD� JUDFLDV SRU HO DSR\R TXH VLHPSUHPH KDQ GDGR� (VWKHU
\ .LFKLV JUDFLDV SRU VLHPSUH UHFLELUPH FRQ XQD VRQULVD� SRU VX FDULxR
\ DSR\R� $ PL DEXHODV $QD \ (QULTXHWD JUDFLDV SRU DFRPSDxDUPH
WRGRV HVWRV DxRV HQ OD GLVWDQFLD \ VLHPSUH GDUPH VX FDULxR� $ PL
IDPLOLD 7RUUHV \ 5RGUtJXH] SRU VLHPSUH HVWDU FXDQGR ORV QHFHVLWR�

7DFN Vn P\FNHW /LQ� 6YDQWH� $OLFH� 7KHR� 'DQLHO� $UYLG� /RXLVH�
-DQ� I|U DWW QL DOOWLG OHU PRW PLJ RFK DWW QL KDU YlONRPQDW PLJ WLOO HU
XQGHUEDUD IDPLOM�

<OYD� WDFN Vn P\FNHW I|U DWW GX lU HQ GHO DY PLWW OLY� I|U DWW GX
KDU KMlOSW RFK VW|WWDW PLJ XQGHU DOOD GHVVD nU� I|U DWW YL KDU VNUDW�
WDW� GDQVDW� GLVNXWHUDW YHWHQVNDS� SROLWLN� OLYHW WLOOVDPPDQV� I|U DWW
GX DOOWLG ILQQV GlU RFK I|U DWW GX YLOO XSSWlFND YlUOGHQ PHGPLJ� 0LWW
OLY lU QX WXVHQ JnQJHU ElWWUH� RFK KRV GLJ KLWWDGH MDJ lQWOLJHQ HWW KHP�
.RP DOOWLG LKnJ DWW GX LQWH EDUD lU PLQ ElVWD YlQ� PLQ ElVWD UnGJL�
YDUH� PLQ I|UWURJQD� PHQ GX lU RFNVn PLWW OLYV NlUOHN�

:LWK ORYH 6DQWLDJR�
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±7KH 8QLYHUVH ZKLFK� LQ WKH VXSUHPHQHVV RI LWV
V\PPHWU\� LV EXW WKH PRVW VXEOLPH RI SRHPV�

(XUHND >H[WUDFW@� (GJDU $OODQ 3RH �����
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