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7DEOH RI &RQWHQWV

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �(GLWRU
V 1RWH

6WXGLHV RQ 6KDh KQDh PDK

3RLQWV &RQFHUQLQJ 9HUVHV LQ ,VNDQGDU DQG $VKNDh Q£h G 6WRULHV RI

� � � � � � � � � � � � � � � � � � � � � � � � � � ��6KDh KQDh PDK�\L .KDh OLT£h � 'U� 0DKf PXh G 8P £h G6Dh ODh U

7KH %ULWLVK /LEUDU\ 6KDh KQDh PDK
V 3UHIDFH ���� $�+�� � 6DMMDh G $h \GDQOXh �

� � � � � � � � � � � � � � � � ��'HGLFDWHG WR 'U� 0XKf DPPDG $P£h Q5 £h \Dh K£h 	 ,h UDM $IVKDh U

3KLORVRSK\

&RQVLGHUDWLRQ RQ �$SRORJLD� RI 6D


LQ DO�'LQ 7DUNL�\L ,Vf IDKDh Q£h � )XMLL

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��0RU £h R

$EXh 5D\Kf Dh Q %£h UXh Q£h 
V 3KLORVRSKLFDO 9LHZSRLQW � 'U� 3DUY£h ] $]d NDh \£h

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���6LS £h WPDh Q�

<Xh VXI 7LKUDQ £h 
V /RJLFDO ,GHDV DQG 1DTG DO�8Vf Xh O ZD 7DONK£h Vf DO�)XVf Xh O � 'U�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��0XKf VLQ -Dh KLG

$ *ODQFH DW WKH /LIH� :RUNV DQG 7KRXJKW RI 6KDPV DO�' £h Q 0XKf DPPDG

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��.£h VK£h � 'U� 1DMDI -XNDh U

+LVWRU\

$ 3UHOLPLQDU\ 6WXG\ RQ WKH 'LIIXVLRQ RI WKH 1LTDh ED� DO�7f Dh OLE£h \£h Q� 7RZDUGV

DQ 8QGHUVWDQGLQJ RI WKH (DUO\ 'LVSRVDO RI 6L\\LGV � &D]XR 0RULPRWR �

� � � � � � � � � � � � � � � � � � � � � � � ��7UDQVODWHG E\� 'U� 0XKf DPPDG +f XVD\Q +f D\GDU£h \Dh Q

)Dh WLP£h G DQG &LYLO 7KRXJKWV ZLWK 5HO\ RQ ,VPDLOL
V :ULWWHQ +HULWDJH � 'U�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���


$EGXOODh K 1Dh Vf LU£h 7f Dh KLU £h

6KDh K 6XOD\PDh Q 6f DIDY£h 
V 7HDFKHU LQ 6KDPPDh NK£h � %DVHG RQ 5£h \Dh Gf

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���DO�=Dh KLG£h Q
V 3UHIDFH � 5DVXh O -D


IDU£h \Dh Q
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7KH %HJLQQLQJ DQG WKH (QG RI *Dh Y%Dh ULJDh Q .LQJVKLS LQ +\UFDQLD � 'U�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���5DKf £h P 5L]f f Dh ]Dh GLK 0DOLN

0XVLF

� � � � � � � � � � � � � � � � � � � � � ���3RHWU\ DQG 0XVLF LQ 2PDYLG (UD � 'U� $NEDU ,h UDh Q£h

$UDELDQ 0XVLF 7UDGLWLRQ � 6f DOLKf DO�0DKG £h � 7UDQVODWHG E\� )DU £h EDh

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���6DODh PDWQ £h \D

/LWHUDWXUH

� � � � � � ���.KDPVDK�VDUDh \£h LQ SHUVLDQ ODQJXDJH � 'U� 0DQVf Xh U 5DVWLJDh U )DVDh \£h

7KH 6WRU\ RI 0LU £h .DUGDQ RI 5RPDQ DQG &KLQHVH LQ 3DLQWLQJ� &RPSDULQJ

0DZODQD
V 6WRU\ ZLWK *KD]Dh O£h � 1L]f Dh P£h � $QYDU £h DQG 'Dh


£h +DVDQ £h 
V 6WRU\ � 'U�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���$Kf PDG .LWDh E£h

%Dh TLU .Dh VKDh Q£h DQG +LV %RRN RI (OHJ\ � 'U� 1D]d £h U $Kf PDG � 7UDQVODWHG E\�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���'U� 6L\\LG +f DVDQ


$EEDh V

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���0DKf DN�L .KXVUDZ£h � 'U� )Dh 
L]D =DKUDh 0£h U]Dh

5HYLHZV

$ /RRN DW 0DVVDh U DO�6K£h


DW � 6L\\LG 0XKf DPPDG 5L]f f D +f XVD\Q -DODh O£h �

� � � � � � � � � � � � � � � � � � � � � � � � ���7UDQVODWHG DQG FRPSOHWHG E\� -Xh \Dh -DKDh Q%DNKVK

� � � � � � � � � � � � � � � � � ���7DGKNLUDW DO�0X


Dh Vf LU£h Q�L +f D]£h Q � 0XKf DPPDG 4DKUDPDh Q

0LU
Dh W DO�=DPDh Q
V (GLWLRQ � 0XKf DPPDG 0DVKKDG £h 1Xh VK$EDh Gmh � -D


IDU

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���$PVKDVIDQG

� � � � � � � � � � � � � � � � � � � � � � � ���7KH 3LRXV :RPHQLQ 7HKUDQ � 'U� 1X]


KDW $Kf PDG£h

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���=D\Q DO�$NKEDh U � 0XKf DPPDG *XOEXQ

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���,VODPLF 3RHWLF +LVWRU\ � $� 5Xh Kf EDNKVKDh Q

� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§
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5HVHDUFKHV

,EQ�L .KDOGXh Q 6RXUFHV IRU WKH +LVWRU\ RI 0RQJROV DQG 7DWDU � :Dh OWHU -�

� � � � � � � � � � � � � � � � � � � � � � ���)LVFKHO � 7UDQVODWHG E\� 'U� 0XKf VLQ -D


IDU£h 0D]e KDE

-Dh Kf L]f DQG $O�7Dh M� WKH %RRN $WWULEXWHG WR +LP � 0XKf DPPDG .D]f LP

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���5DKf PDW £h

7UHDWLVH

7KH &RQVWLWXWLRQ RI 6FKRROV �1L]f Dh PQDh PDK�\L 0DNDh WLE� � -DPVK £h G

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���.£h \Dh QIDU

7R EH 6WXGLHG

1LVKDh Q�L +f D\GDU£h � 7KH 6WRU\ RI +f D\GDU $O£h %DKDh GXU DQG 7£h SSX 6XOWDh Q� WKH

� � � � � � � � � � � � � � � � � � � � � � � � � � ���GH )DFWR 5XOHUV RI 0D\VRUH � 0DQ £h ]KDK 5DE £h


£h

%LEOLRJUDSK\

$ 6HOHFWLRQ RI %LEOLRJUDSK\ RI �D /RRN DW 7UDYHO $FFRXQWV� � +f XVD\Q

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���0DVVLUUDW

/HWWHUV

� � � � � � � � � � � � � � � � � � � � � � � � � ���5HIHUULQJ WR 8QDYDLODEOH 6RXUFHV � .Xh VK\Dh U * £h O

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���7H[WRORJ\ $UWLFOHV ����������� � 0DKVDh 6DIIDh U£h

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���$EVWUDFW LQ $UDEL � 'U� %DVK£h U -D]Dh \LU£h

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �$EVWUDFW LQ (QJOLVK � =D\QDE 3£h U£h

§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§�
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3RLQWV &RQFHUQLQJ YHUVHV LQ ,VNDQGDU DQG $VKNDh Q£h G 6WRULHV RI

6KDh KQDh PDK�\L .KDOLT£h

'U� 0DKf PXh G 8P £h G6Dh ODh U

8VLQJ WKH H[LVWLQJ FRSLHV IRU UHZULWLQJ 6KDh KQDPDK DV SUHFLVHO\ DV )LUGDZV £h

LV LPSRVVLEOH� 7KH HGLWRU RI 6KDh KQDh PDK VKRXOG SURYLGH D WH[W ZLWK VW\OLVW LF�

OLQJXLVWLF� OLWHUDO DQG WHFKQLFDO IHDWXUHV WKDW LV PRUH UHOLDEOH DQG SUHFLVH WKDQ

WKH RWKHUV� 7KH ZULWHU RI WKLV DUWLFOH HQFRXQWHUHG VRPH PLVWDNHV ZKLOH ZULWLQJ

WKH H[SODQDWRU\ QRWHV RI WKH �WK YROXPH RI 6KDh KQDh PDK�\L .KDOLT£h � 0HQWLRQLQJ

WKHVH PLVWDNHV DQG WKHLU UHDVRQV FDQ EH RI JUHDW EHQHILW IRU WKH UHVHDUFKHUV�

+H KDV DOVR H[DPLQHG LQWHQWLRQDO RU XQLQWHQWLRQDO PLVWDNHV FRPPLWWHG E\ WKH

VFU LEHV DQG JLYHQ KLV GHILQ LW LRQ DV UHJDUGV VRPH YHUVHV LQ ,VNDQGDU DQG

$VKNDh Q£h G VWRULHV LQ 6KDh KQDh PDK�\L .KDh OLT£h �

7KH %ULWLVK /LEUDU\ 6KDh KQDh PDK
V 3UHIDFH

���� $�+��

6DMMDh G $h \GDQOXh

'HGLFDWHG WR 'U� 0XKf DPPDG $P£h Q5 £h \Dh K£h 	 ,h UDM $IVKDh U

3XEOLFDWLRQ RI WKH IDFVLPLOH 6KDh KQDh PDK � /RQGRQ� %ULWLVK /LEUDU\� ��� $�+�

QHFHVVLWDWHG WKH FRQVLGHUDWLRQ DQG SXEOLFDWRLQ RI LWV SURVH SUHIDFH RQ WKH EDVLV

RI WKH SURWRJUDSK DV RQH RI WKH � PRVW LPSRUWDQW 6KDh KQDh PDK
V SURVH� 7KH

SUHYLRXV SXEOLFDWLRQV RI WKLV SUHIDFH KDYH XVHG WKH DOWHUQDWLYH YHUVLRQV ZKLFK

KDYH YDULRXV GLIIHUHQFHV ZLWK WKH SURWRJUDSK�

7KH DUW LFOH FRQWDLQV WKH ZKROH /RQGRQ PDQXVFULSW
V SUHIDFH FRPSDULQJ

VRPH SDUWV RI LW ZLWK &DLUR FRS\ ���� $�+��� 7RSNDSX 6DUD\L FRS\ ���� $�+��

DQG 6KDh KQDh PDK ���� $�+�� DOO IRU WKH VDPH HUD�

7KH SUHIDFH FRQ WDLQV WK U HH SDU W V� ,U DQ LDQ .LQJV� 6KDh KQDh PDK�\L $EX

0DQVf Xh U£h 
V SUHIDFH DQG WKH SURWRJUDSK
V SUHIDFH�

§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§�
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)URP LWV 1DVWD


O£h T VFULSW� VRPH FDOLJUDSKLF IHDWXUHV� WKH QXPEHU RI VDWLULF

YHUVHV� LW VHHPV WKDW WKH SUHIDFH KDV EHHQ DGGHG DIWHU WUDQVFULSWLRQ LQ WKUHH

VWDJHV DQG E\ WKUHH ZU LWHUV DQG WKDW LQFOXGHV WKH QDPHV RI WKH NLQJV� WKH

SUHIDFH XSWR VDWLULF SRHPV ��� YHUVHV� DQG WKH VWRU\ RI 6KDK 0DKPXh G
V UHJUHW

IRU KLV EHKDYLRXU WRZDUGV )LUGDZV £h �

&RQVLGHUDWLRQ RQ �$SRORJLD�RI 6D


LQ DO�'LQ 7DUNL�\L ,Vf IDKDh Q£h

'U� )XMLL 0RU £h R

6D
LQ DO�' £h Q


$O£h 7DUNL�\L ,Vf IDKDh Q£h � 7KH HQOLJKWHQHG LQWHOOHFWXDO RI WKH �WK

FHQWXU\ OLYHG LQ WKH WLPH RI WKH GHFOLQH RI WKH FODVVLFDO SRHWU\� :LWK P\VWLFDO

LGHDV� KH SURYLGHG QHZ ZD\V IRU DFDGHPLF UHVHDUFKHV� 6D
 LQ DO�'LQ DQDO\VWLF

SRLQW RI YLHZ KDV SUHFLVHO\ LQGLFDWH WKH FRPSDUDWLYHQHVV RI WKH QDPHV RU WLWOHV

XVHG IRU WKH PDOLFLRXV� LQILGHO SHRSOH LQ WKH VRFLHW\�

7KLV SDSHU ZRXOG KDYH D JODQFH DW KLV WKRXJKWV� DQG VRPH RI KLV P\VWLFDO

SRLQWV RI YLHZ LQ DGGLWLRQ WR KLV DSRORJLD LQ GLIIHUHQW ERRNV�

$EXh 5D\Kf Dh Q %£h UXh Q£h 
V 3KLORVRSKLFDO YLHZSRLQW

'U� 3DUY£h ] $]d NDh \£h �6LS £h WPDh Q�

$EXh 5D\Kf Dh Q %£h UXh Q£h ZDV ERUQ LQ .KZDUD]P IURP D IDPRXV $YHVWDQ $U\DQ

IDPLO\� 7KH IRUPDWLRQ RI KLV SKLORVRSKLFDO NQRZOHGJH RULJLQDWHV IURP WKLV

YDOXDEOH FX OWX UH� 7KUHH PDLQ DVSHFWV R I K LV LGHR ORJ\ DUH DV IR OORZV� ��

H[LVWHQWLDOLVP �� HSLVWHPRORJ\ �� SUDFWLFDO SKLORVRSK\� 7KH DUWLFOH SRLQWV WR WKH

LQIOXHQFH RI LQWHOOHFWXDOV VXFK DV 3ODWR� 5 Dh ]£h � = RURDVWHU � HW F RQ %£h UXh Q £h LQ

DGGLW LRQ WR KLV DWWLWXGH WRZDUGV WKH FUHDWLRQ DQG HYROXWLRQ RI WKH ZRUOG� ,W

DOVR GLVFXVVHV WZR PDLQ $U\DQ SULQFLSOHV WKDW %£h UXh Q £h KDV FRQVLGHUHG LQ KLV

QDWXUDO SKLORVRSK\�

� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§
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<Xh VXI 7LKUDQ£h 
V /RJLFDO ,GHDV DQG 1DTG DO�8Vf Xh O ZD 7DONK£h Vf DO�)XVf Xh O

'U� 0XKf VLQ -Dh KLG

1DTG DO�8Vf Xh O ZD 7DONK £h Vf DO�)XVf Xh O LV RQH RI WKH UDUH ZRUNV UHPDLQHG IURP

WKH SURPLQHQW ORJLFLDQ RI WKH ��WK DQG ��WK FHQWXU\� 0XKf DPPDG %LQ +XVD\Q

NQRZQ DV <Xh VXI 7LKUDh Q£h � 7KH GHWDLOV RI KLV OLIH LV XQNQRZQ WR XV� $O�)XVf Xh O IL

DO�0DQWf LT LV KLV RWKHU ERRN� +H KDV ZULWWHQ 1DTG DO�8Vf Xh O ZD 7DONK £h Vf DO�)XVf Xh O

YHU\ IOXHQ W O\ ZLWKRX W UHGXQGDQF\ DQG LQ HYHU\ SDU W � WKH UHYLHZ RI WKH

LQWHOOHFWXDOV
 WKRXJKWV DQG QHZ LGHDV FDQ EH VHHQ� ,Q WKH ILUVW FKDSWHU 4D]f L\DK

�SUHSRVLWLRQ�� LQ VHFRQG� 4 £h \DV �GHGXFWLRQ� DQG LQ WKLUG� %XUKDh Q �SURRI� KDYH

EHHQ IXOO\ GLVFXVVHG� ,Q WKLV DUW LFOH� VRPH RI WKH ORJLFDO WKRXJKWV RI <Xh VXI

7LKUDh QL KDYH EHHQ FRQVLGHUHG�

$ *ODQFH DW WKH /LIH� :RUNV DQG 7KRXJKW RI 6KDPV DO�'£h Q

0XKf DPPDG .£h VK£h

'U� 1DMDI -XNDh U

6KDPV DO�'LQ 0XKf DPPDG %LQ $Kf PDG . £h VK £h LV DQ LQ WHOOHFWXDO ZKR KDV

VWXGLHG GLIIHUHQW ILHOGV RI ,VODPLF WKRXJKWV� +H KDV EHHQ HQJDJHG DQG ZULWWHQ

ERRNV LQ SKLORVRSK\� WKHRVRSK\� PHGLFLQH� VHOI FXOWXUH� 3HUVLDQ DQG $UDELF

SRHWU\� +H KDV WDXJKW WKH VDJH LQWHOOHFWXDOV VXFK DV 4XWf E DO�'LQ 6K £h UDh ]£h DQG



$OODh PDK +f LOO£h � +LV EHOLHI LQ RQHQHVV RI EHLQJ �ZDKf GDW�L ZXMXh G�� SXUH QDWXUH

DQG VSULWXDO HQOLJKWHQPHQW ZKLFK ZDV WKH UHVXOW RI SURORQJHG DVFHWLF DQG

P\VWLFDO WKRXJKW DWWUDFWHG IROORZHUV IURP KHUH DQG WKHUH� %HVLGHV FRQVLGHULQJ

GLIIHUHQW DVSHFWV RI 6KDPV DO�' £h Q
V OLIH DQG WKRXJKW� VRPH RI KLV ERRNV DQG

WUHDWLVHV RIWHQ UHPDLQHG XQNQRZQ KDYH EHHQ LQWURGXFHG LQ WKLV DUWLFOH� ,Q IDFW�

OHDUQLQJ DERXW WKH UHODW LRQ EHWZHHQ SKLORVRSKLFDO� P\VWLFDO DQG WKHRVRSKLFDO

ILHOGV LQ �WK FHQ WX U\� WKHLU S URFHVV R I LPSURYHPHQW DQG HIIHFW RQ WKH

IXQGDPHQWDO WKRXJK W V LQ IR OORZLQJ HUDV XQGRXEWHGO\ GHSHQGV RQ YDVW

NQRZOHGJH RI WKH VLJQ LILFDQW LQWHOOHFWXDOV E\ HGLW W LQJ DQG SXEOLVKLQJ WKHLU

ZRUNV�
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$ 3UHOLPLQDU\ 6WXG\ RQ WKH 'LIIXVLRQ RI WKH 1LTDh ED� DO�7f Dh OLE£h \£h Q� 7RZDUGV

DQ 8QGHUVWDQGLQJ RI WKH (DUO\ 'LVSRVDO RI 6L\\LGV

'U� &D]XR 0RULPRWR

7UDQVODWHG E\� 'U� 0XKf DPPDG +f XVD\Q +f D\GDU£h \Dh Q

7KHUH LV OLW W OH LQIRUPDWLRQ RI VL\\LGV� IURP WKH SURFHVV RI WKHLU GLIIXVLRQ

DQG 0XVOLP
V SHUFHSWLRQ RI WKHLU LPSRUWDQFH WR WKH HIIHFWV RI WKHLU VHWWOHPHQW

DOO RYHU WKH ,VODPLF ZRUOG� ,Q VRPH SDUWV VL\\LGV ZHUH XQGHU WKH FRQW URO RI

1DT£h EV� 7KH UHDVRQ ZDV WR DYRLG D VLWXDWLRQ WKDW VL\\LGV ZRXOG EH XQGHU WKH

GLUHFW MXULVGLFW LRQ RI QRQ�VL\\LGV� 7KH ZULWHU RI WKLV DUW LFOH UHFRJQL]HG WKH

VL\\LGV 
 G LVS HU VDO LQ W K H VHFRQG K DOI R I W KH �W K FHQ W X U \ E\ YDU LRX V

LQYHVWLJDW LRQV� ,Q KLV SRLQW RI YLHZ� WUDFLQJ WKH VL\\LGV
 GLIIXVLRQ ZLOO EH D

FRQWULEXWLRQ WR DQ XQGHUVWDQGLQJ RI SURFHVV RI WKHLU GLVSHUVDO� $ OLVW RI ILUVW

1DT £h EV KDYH EHHQ SURYLGHG LQ KLV DUWLFOH�

)Dh WLP£h G DQG &LYLO 7KRXJKWV ZLWK 5HO\ RQ ,VPDLOL
V :ULWWHQ +HULWDJH

'U�


$EGXOODh K 1Dh Vf LU£h 7f Dh KLU £h

)Dh WLP£h G GRFWRULQH ZDV IRUPHG E\ WKH QDPH RI 'D


ZD RU 'D


Dh \DK� ,Q WKLV

GRFWRULQH WKDW DV 0LTU £h ]£h VDLG� ZDV RQH RI WKH XQLTXH VSHFLDOW LHV RI )Dh W LP£h G

G\QDVW\� 7KH ZD\ RI LQYLW LQJ DQG DW WU DFWLQJ IR OORZHUV LV GHILQHG� ,PDP
V

UHSUHVHQWDW LYHV RU )DWLPLG FDOLSKV ZKR DGPLQLVWHUHG WKLV GRFWRULQH WUDYHOOHG

DURXQG WKH ,VODPLF ZRUOG LQWURGXFLQJ ,VPDLOL WKRXJKWV DQG VFKRRO� ,Q ,VPDLOL

DQG )Dh WLP£h G ZULWWHQ KHULWDJH� 'Dh


£h �LQYLWRU� KDV WKH PDLQ UROH LQ DWWUDFWLQJ

IROORZHUV� $Kf PDG %LQ ,EUDh K £h P 1D\VKDh EXh U £h LQ $O�5LVDh ODW DO�0Xh ML]DW DO�.Dh IL\DW

)L $h GDh E DO�'X


Dh DQG 4Dh ]£h 1X


PDh Q 7DP£h P£h LQ $O�+LPDW )L $h GDh E�L $WED


DO�$
LPDK FRPSLOHG WKH SULQFLSOHV IRU WKH GDh


LV RI ,VPDLOL� 5LVDh ODW DO�


$h ODP ZD

DO�*KXODh P DWWU LEXWHG WR 0DQVXh U DO�<DPDQ £h LV WKH RWKHU ERRN UHJDUGLQJ WKH

SURFHVV RI FRQYHUWLQJ WR ,VPDLOL
V GRFWULQH� :ULWLQJ 7D
Z £h O�L 'D


Dh 
LP DO�,VODh P �

*KDh ]L 1X


PDh Q ZDV WKH ILUVW WR IRUP WKH RUJDQL]DWLRQ IRU DWWUDFWLQJ IROORZHUV LQ

� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§
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WKH VKDSH RI 0DMDh OLV DO�+f LNPDW� +f DP£h G DO�'LQ .LUPDh Q£h ZDV WKH PLVVLRQDU\ RI

WKH 'D


ZD RUJDQL]DWLRQ LQ (J\SW� +H SURYLGHG WKH PHPEHUV ZLWK WKHLU DQVZHUV

E\ ZULW LQJ WUHDWLVHV DQG ERRNV DERX W ,VPDLOL LGHDV� $O�0X
D\\LG IL DO�' LQ

6K£h UDh ]£h ZDV DVVLJQHG DV 'Dh


£h DO�'X


Dh W �WKH FKLHI PLVVLRQDU\� E\ $O�0XVWDQVf DU

%LOODh K� 1Dh Vf LU .KXVUDZ4XEDh G£h \Dh Q £h MRLQHG WR ,VPDLOL E\$O�0X
D\\LG
V HIIRUWV

ZKLOH KLV ERRN� 0DMDh OLV�L +DVKWVf DGJDQDK ���� VHVVLRQV� .QRZQ DV $O�0DMDh OLV

DO�0X


D\\LG£h \DK LV FRQVLGHUHG DV RQH RI ,VPDLOL
V PDLQ DFDGHPLF WKHRVRSKLFDO

ZRUNV� )Dh W LP£h G G\QDVW\ FRXOG GHYHORSH DQG LPSURYH LWV ZLGHVSHDG LQIOXHQFH

DQG DXWKRULW\ UHO\LQJ RQ ,VPDLOL
V SKLORVRSKLFDO DQG WKHRVRSKLFDO WKRXJKWV� LWV

FRPSHWHQFH ZLWK ORJLF DQG LWV ORJLFDO DWWLWXGH WRZDUGV WKH ZRUOG DQG KXPDQ�

PRGHUDWLRQ LQ WKRXJKWV DQG EHKDYLRXU� QRW UHOLJLRXV GRJPDWLVP DQG ODVW EXW

QRW WKH OHDVW VHOIOHVVQHVV �*KD\U�L .KXG £h ��

6KDh K 6XOD\PDh Q 6f DIDY£h 
V 7HDFKHU LQ 6KDPPDh NK£h � %DVHG RQ 5£h \Dh Gf

DO�=Dh KLG£h Q
V 3UHIDFH

5DVXh O -D


IDU£h \Dh Q

+f Dh M 0XKf DPPDG %LQ 0XKf DPPDG 7DEU £h ]£h � WKH DXWKRU RI 5£h \DGf DO�=Dh KLG£h Q

KDV JLYHQ LQYDOXDEOH LQIRUPDWLRQ DERXW KLV WHDFKLQJ LQ 6KDPPDh NK£h �

7KH ZULWHU ZDV VHOHFWHG IRU WHDFKLQJ DIWHU KH PHW 6KDh K 6XOD\PDh Q 6f DIDY£h LQ

����� 8QOLNH RWKHU QRQ�KLVWRULFDO ERRNV RI 6f DIDY£h G HUD� WKLV ZRXOG JLYH D JRRG

DFFRXQW RI LQIRUPDWLRQ UHJDUGLQJ WKH UHOLJLRXV� VRFLDO DQG FXOWXUDO KLVWRU\ RI

WKLV HUD� 'DLO\ DQG PRQWKO\ SUD\HUV DQG 'KLNUV KDYH EHHQ VWDWHG LQ WKLV ERRN�

7KH %HJLQQLQJ DQG WKH (QG RI *Dh Y%Dh ULJDh Q .LQJVKLS LQ +\UFDQLD

'U� 5DKf £h P 5L]f f Dh ]Dh GLK 0DOLN

7KH EHJLQQLQJ DQG WKH HQG RI *Dh Y%Dh ULJDh Q NLQJVKLS LQ +\UFDQLD LV RQH RI

WKH LPSRUWDQW VXEMHFWV RI UHVHDUFK UHJDUGLQJ ,UDQ
V KLVWRU\ IRU WKH ODVW FHQWXU\�

7KLV DUW LOH FRQFHQWUDWHV RQ WKH RULJLQDO VRXUFHV DQG WKH UHVHDUFKHV DERXW
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*Dh Y%Dh U LJDh Q ZKLFK UHVX OW V LQ FODU LI\LQ J WKH H[DFW W LPH RI W KH U LVH R I

*Dh Y%Dh ULJDh Q NLQGVKLS�

3RHWU\ DQG 0XVLF LQ 2PD\\DG (UD

'U� $NEDU ,h UDh Q£h

,Q 2PD\\DG (UD� GLIIHUHQW .LQGV RI PXVLF ZLWK SRO\WKHLVWLF EHOLHYHV DQG

WKRXJKWV EHFDPH ZLGHVSUHDG�

7KLV HUD KDG WKUHH GLIIHUHQW W\SHV RI PXVLF LQFOXGLQJ WUDGLW LRQDO UHOLJLRXV

PXVLF� SROLWLFDO SRHWU\ DQG 4L\Dh Q PXVLF�

+HUH� ZH LQWURGXFH VRPH RI WKH SRHWV LQ 2PD\\DG
V FRXUW� WKH SRHWV RI WKH

KRXVHKR OG RI WKH 3URSKHW 0XKf DPPDG DQG LOOX VWU DWH WKHLU LQ IOXHQFH LQ

2PD\\DG
V FRXUW DQG WKH ZKROH VRFLHW\�

$UDELDQ 0XVLF 7UDGLWLRQ

6f DOLKf DO�0DKG £h

7UDQVODWHG E\� )DU £h EDh 6DODh PDWQ £h \D

$UDELDQ K LVWR U\ KDV FRQVWDQ W O\ LQJUDLQHG ZLWK SRHW U\� PXVLF DQG LW V

P\VWHULRXV LQIOXHQFH� %HIRUH WKH DGYHQW RI ,VODP� $UDELF SRHPV ZHUH ZULWWHQ

RQ WKH ZDOOV RI .D


ED DQG DIWHU ,VODP� WKH ILUVW $GKDQ �FDOO IRU ZRUVKLS� ZDV

KHDUG E\%LODh O +f DEDVK£h � 0XVLF LV KHDUG LQ VRPH VSHFLDO FHUHPRULHV LQFOXGLQJ

ZHGGLQJV DQG PRXUQ LQJV LQ $UDELDQ IDPLOLHV� R U ZKHQ FKDQ W LQJ U LWXDO

KDUPRQLRXV PXVLF LQ WKH WLPH RI +f DMM� ,Q WKLV SDSHU� , KDYH SRLQWHG WR WKH

UROH RI PXVLF LQ $UDEV OLIH DQG LWV LPSDFW RQ VFLHQFH� SROLW LFV� DQG FXOWXUH

ZK LOH VRPH VSHFLDO SR LQ W V DQG LPSRU WDQ W PXVLF R I $UDEV KDYH EHHQ

PHQWLRQHG�
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.KDPVDK�VDUDh \£h LQ SHUVLDQ ODQJXDJH

'U� 0DQVf Xh U 5DVWLJDh U )DVDh \£h

.KDPVDK�VDUDh \£h ZDV ILUVW ERJDQ E\ +f DN£h P 1L]f Dh P£h *DQMDY £h ZKRVH .KDPVDK

ZDV WKH EHVW PHWKRG IRU WKH NQRZ SRHWV� 7KH UHVHDUFKHUV EHOLHYH WKDW KLV ZRUN

ZDV PXFK PRUH EHWWHU WKDW WKH SRHPV ZULWWHQ DIWHU KLP� 1L]f Dh P£h 
V DGRUDPHQW

WR 6KDh KQDh PDK UHVXOWHG WR WKDW KH PDGH VLPLODU VWRULHV XVLQJ WKH P\WKV DQG

HSLF VWRULHV LQ VKDh KQDh PDK�

(DFK ZRUN RI KLV ZDV DWWUDFWHG E\ WKH RWKH SRHWV DIWHU FRPSRVLWLRQ VRPH

RI 1L]f Dh P£h 
 V IROORZHUV DUH $P£h U .KXVUDZ'LKODY£h � .KDh MDZL .LUPDh Q £h � 0DNWDE£h

6K£h UDh ]£h DQG -Dh P£h �

+ HUHZLWK � , KDYH W ULHG WR PDNH FOHDU 1L]f Dh P£h 
 V LPSRUWDQFH DQG UROH LQ

FRPSRVLQJ 0DWKQDY £h DQG .KDPVDK� LQWURGXLQJ �� SRHWV DIWHU 1L]f Dh P£h DQG WKHLU

SRHPV�

7KH 6WRU\ RI 0LU£h .DUGDQ RI 5RPDQ DQG &KLQHVH LQ 3DLQWLQJ� &RPSDULQJ

0DZODQD
V 6WRU\ ZLWK *KD]Dh O£h � 1L]f Dh P£h � $QYDU£h DQG 'Dh


£h +DVDQ£h 
V 6WRU\

'U� $Kf PDG .LWDh E£h

7KH WHUP 0LU £h .DUGDQ PHDQV NHHSLQJ SDFH ZLWK VRPHRQH LQ GLJQLW\� 7KH

ILU VW W LPH WK LV W HUP ZDV XVHG LV LQ WKH VWR U\ RI 0LU£h .DUGDQ RI 5RPDQ DQG

&KLQHVH LQ 3DLQWLQJ ZKLFK LV R QH RI WKH PRVW IDPRX V ILJX UDW LYH WDOHV R I

0DZODY£h � 7KLV VWRU\ KDV EHHQ QDUUDWHG E\ RWKHU SRHWV DQG ZULWHUV LQFOXGLQJ

,PDh P 0XKf DPPDG *KD]Dh O£h LQ ,Kf \D
L


8OXh P DO�'£h Q� $QYDU £h $E£h YLUG£h LQ D VKRUW

VWRU\ QDPHG IL DO�+f LNPDW ZD DO�0DZ


L]f DK� 1L]f Dh P£h LQ 6KDUDIQDh PDK �D SDUW IURP

,VNDQGDUQDh PDK �� 6L\\LG 0XUWL]f f D %LQ 'D


£h LQ 7DEVf LUDW DO�


$ZDh P IL 0D


ULIDW

DO�$QDh P DQG WKH IDPRXV QDUUDW LRQ RI 0DZODY£h LQ 0DWKQDYL � ILUVW FKDSWHU� �

7KH DERYH QDUUDW LYHV KDYH EHHQ DQDO\]HG LQ WK LV DU W LFOH DQG 0DZODY£h 
 V

QDUUDW LYH KDV EHHQ H[DPLQHG LQ GHWDLOV IRU LWV LPSRUWDQFH� ,Q *KD]Dh OL DQG
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1L]f Dh P£h 
 V VWRULHV� WKH &KLQHVH PDNH WKH ZDOO VXUIDFHV VKLQ\ DQG VPRRWK WR

PDNH WKH SDLQWLQJV GUDZQ E\ 5RPDQV EHFRPH PDQLIHVW ZKLOH LQ 0DZODY£h 
 V

QDUUDWLYH OLNH 6L\\LG 0XUWL]f f D %LQ 'D


£h 
V LW LV YLFD YHUVD� 7KLV FKDQJHV LV UHODWHG

WR 0DZODY£h 
V DWWLWXGH WRZDUGV WKLV VWRU\�

%Dh TLU .Dh VKDh Q£h DQG +LV %RRN RI (OHJ\

'U� 1D]d £h U $Kf PDG

7UDQVODWHG E\� 'U� 6L\\LG +f DVDQ


$EEDh V

%Dh TLU .Dh VKDh Q£h LV D SRHW RI WKH VHFRQG KDOI RI WKH ��WK FHQWXU\ DQG ILUVW KDOI

RI ��WK FHQWXU\�

+H OHDUQHG SURVRG\XQGHU 0XKf WDVKDP .Dh VKDh Q £h DQG FDOLJUDSK\XQGHU 0LU

0X


L] DO�'LQ 0XKf DPPDG .Dh VKDh Q£h � +H ZDV DFFXVHG RI KDYLQJ UHODWLRQ ZLWK

1XTWf DY£h \DK LQ 6KDh K


$EEDh V HUD KHQFH LPSULVRQHG IRU D \HDU� $IWHU UHOHDVH� KH

ZDV DVVLJQHG DV WKH OLEUDULDQ LQ )DUKDh G .KDh Q 4DUDh PDh QOXh OLEUDU\� +H ZHQW WR

WKH KR O\ VKULQHV LQ ,UDT DIWHU VRPH WLPH DQG LQ UHWXUQ KH OHIW IRU ,QGLD� ,Q

���� $�+� KH MRLQHG ,EUDKLP


$GLO 6KDh K ,, DQG EHFDPH KLV OLEUDULDQ� +H GLHG

LQ ���� $�+ LQ %£h MDh SXh U� $ FRS\ RI %Dh TLU .Dh VKDh Q£h 
V SRHWLFDO ZRUN LV SUHVHUYHG

LQ 6Dh ODh U -DQJ 0XVHXP LQ +f D\GDU $h EDh G DQG WKH RWKHU LV NHSW LQ %DQJDO $VLDQ

$VVRFLDW LRQ LQ &DOFXWWD� +LV 7DUN £h E%DQG �$ UHIUDLQ ZKRVH UK\PH LV GLIIHUHQW

IURP WKH UHVW�� PRXUQLQJ IRU 6DQMDU .Dh VKDh Q£h LV RI JUHDW IDPH� 8VLQJ WKH FRS\

NHSW LQ 6Dh ODh U -DQJ 0XVXHP� 7KLV 7DUN £h E%DQG KDV EHHQ HGLWHG DQG SXEOLVKHG�

0DKf DN�L .KXVUDZ£h

'U� )Dh 
L]D =DKUDh 0£h U]Dh

0 £h U]Dh .KXVUDZ %D\J *XUM£h �0DKf DN�L .KXVUDZ£h 
V ZULWHU� KDV FRPSLOHG WKLV

YDOXDEOH FROOHFWLRQ RI WKH RGHV RI �� UHFHQW SRHWV IURP ,UDQ� ,QGLD DQG 6LQG�

,Q WKLV ERRN� HDFK RGH EHJLQQV ZLWK WKH QDPH RI LWV SRHW � DOWKRXJK WKH
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ZULWHU RI WKLV DUWLFOH KDV VRPHWLPHV IRXQG GLIIHUHQFHV EHWZHHQ WKH QDPH RI WKH

SRHW DQG KLV SRHWLFDO QDPH� +LV PRVW LPSRUWDQW DQG DGPLUDEOH ZRUN LV WKDW KH

KDG DOSKDEHWL]HG WKH RGHV ZKLFK DUH VLPLODU LQ PHWHU DQG UK\PH� 7KH ERRN LV

ZULWWHQ LQ ILQH 1DVWD


O£h T DQG KDYH EHHQ RUQDPHQWHG E\ ,UDQLDQ SDLQWLQJV�

0 £h U]Dh .KXVUDZ %D\J ZDV ERUQ LQ ���� $�' LQ 7LIO£h V� +H OLYHG ZLWK +f DM

,EUDh K £h P� WKH H[SHULHQFHG PLQLVWHU RI ,UDQLDQ NLQJ IRU � \HDUV DQG OHDUQHG

YDULRXV VFLHQFHV IURP KLP DQG RWKHU ,UDQLDQ VFKRODUV� 6RPH RI KLV ERRNV DUH

DV IROORZV� 0XMDUUDEDh W DO�


$ODh M �� YROV��� 6DILh QDW DO�6KX


DUDh � 3HUVLDQ 3RHWLFDO

:RUN DQG 0DKf DN�L .KXVUDZ£h �

$ /RRN DW 0DVVDh U DO�6K£h


DW

6L\\LG 0XKf DPPDG 5L]f f D +f XVD\Q -DODh O£h

7UDQVODWHG DQG FRPSOHWHG E\� -Xh \Dh -DKDh Q%DNKVK

0DVVDh U DO�6KL


DW QDPHG DOVR DO�7DZDh ULNK DO�6KDU


£h \\DK LV RQH RI WKH

WUHDWLVHV RI WKH OHDGLQJ VKL


LWH WKHRORJLDQ � 6KD\NK DO�0XILh G ���� � ��� $�+��

DQG LW LV RQH RI WKH ROGHVW ,PDh PL\DK WUHDVXUHV�

0DVVDh U DO�6KL


DW LV D KLVWRULFDO � UHOLJLRXV FDOHQGHU IRU 0XVOLPV� DO�0XI £h G

GHILQHV WKH K LVWR ULFDOO\ DQG UHOLJLRXVO\ LPSRU WDQ W GDWHV DQG PHPRU LDOV

�ELUWKGD\V� GHDWKV� *KDGLU RU )LWf U GD\� HWF� LQ LW�

+HUH� ZH WDNH D ORRN DW WKLV WUHDWLVH DQG LQ SDUWLFXODU DQDO\]H DQG H[SODLQ

LWV DGYDQWDJHV DQG VSHFLILFDWLRQV�

7KH 5HYLHZ RI 7DGKNLUDW DO�0X


Dh Vf LU£h Q�L +f D]£h Q

0XKf DPPDG 4DKUDPDh Q

7KHUH ZDV QR SULQW RI 7DGKNLUDW DO�0X


Dh Vf LU£h Q�L +f D]£h Q XQWLOO ���� ZKHQ VRPH

RI KLV ZRUNV ZHUH HGLWHG DQG SXEOLVKHG RQ WKH RFFDVLRQ RI WKH FRQIHUHQFH IRU

K LV PHPPRU LDO � 7DGKNLUDK�\L +f D]LQ ZDV RQ H RI K LV ERRNV� HG LW HG DQG
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DQQRWDWHG E\ 0D


Vf Xh PDK 6Dh OLN LQ 7KH 5HVHDUFK &HQWUH IRU WKH :ULWWHQ

+HULWDJH �0 £h UDh WK 0DNWXh E��

/LNH 7D
\£h G OLEUDU\ RI ,Vf IDKDh Q
V HGLWLRQ� WKLV KDV D SOHQW\ RI PLVWDNHV

SDUWLFXODUO\ LQ SRHPV�

, JRW WKH ERRN WKH VDPH \HDU RI SXEOLFDWLRQ DQG VWDU WHG WR UHDG LW � WKH

IXUWKHU , UHDG� WKH PRUH , JRW GLVDSSRLQWHG� 6R , WULHG WR HGLW WKH PLVWDNHV DV

PXFK DV , FRXOG DQG ZULWH WKHP DV DQQRWDWLRQ� :KHQ \RX UHDG WKLV DUWLFOH� \RX

ZLOO DJUHH ZLWK PH WKDW 7DGKNLUDK�\L +f D]£h Q VKRXOG EH HGLWHG DQG SXEOLVKHG

DJDLQ�

7KH 5HYLHZ RI 0LU
Dh W DO�=DPDh Q
V (GLWLRQ

0XKf DPPDG 0DVKKDG £h 1Xh VK$EDh Gmh

-D


IDU $PVKDVIDQG

0LU
Dh W DO�=DPDh Q ZULWWHQ E\


$OODh PDK 0XKf DPPDG %LQ 0XKf DPPDG =DPDh Q

.Dh VKDh Q£h � WKH ��WK FHQWXU\
V VFKRODU KDV UHFHQWO\ EHHQ SXEOLVKHG E\ WKH HIIRUWV

RI 0DKG £h 'LKEDh VK£h � KRZHYHU WKH XVXDO VWDQGDUGV RI UHVHDUFK DQG HGLWLQJ KDYH

QRW EHHQ FRQVLGHUHG LQ LWV SXEOLFDWLRQ� ,Q WKLV DUWLFOH� WKH HGLWRU
V SUHIDFH� WKH

UHVHDUFK PHWKRGV DQG WDEOH R I FRQ WHQWV RI WKH ERRN KDYH EHHQ UHYLHZHG

EHVLGHV WKH SULQW DQG WUDQVFULSWLRQ PLVWDNHV LQFOXGLQJ �ZRUG DQG SKUDVHV� DQG

�GLDFULWLFDO PDUNV��

$ 5HYLHZ RI WKH %RRN 7KH 3LRXV :RPHQLQ 7HKUDQ

'U� 1X]


KDW $Kf PDG£h

:DTIQDh PDKV �HQGRZPHQW GRFXPHQWV� DUH WKH ZRUWKZKLOH GRFXPHQWV

IR UPXODWHG DW WKH VDPH WLPH RI :DTI� 7KH\ KDYH WUDQVIHU UHG WR XV DV WKH

SUR WRJUDSK LQGLFDWLQJ YDOXDEOH LQ IRUPDWLRQ RWKHU WKDQ :DTI� 7KLV LV WKH

UHYLHZ RI WKH 3LRXV :RPHQ LQ 7HKUDQ DQG WKH FULW LFV DERXW WKH ERRN VXFK DV

�� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§
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WKH FRQ WHQW RI LW � W DEOH RI FRQWHQWV DQG WKH QHFHVVLW\ RI FKRRVLQJ D EHW WHU

QDPH�

=D\Q DO�$NKEDh U

$EXh 6D


£h G


$EG DO�+f D\ %LQ 'f DKf Kf Dh N %LQ 0DKf PXh G *DUG £h ]£h

%\ WKH HIIRUW RI� 'U� 5DKf £h P 5L]f f D]Dh GDK 0DOLN

7KH 6RFLHW\IRU WKH $SSUHFLDWLRQRI &XOWXUDO :RUNV DQG 'LJQLWDULHV�����

0XKf DPPDG *XOEXQ

=D\Q DO�$NKEDh U ZULWWHQ E\ $EX 6D


£h G


$EG DO�+f D\ %LQ 'f DKf Kf h DN %LQ

0XKf PPDG *DUG £h ]£h LV DQ LQYDOXDEOH ERRN FRQWDLQLQJ WKH OLVW RI GLIIHUHQW

QDPHV� SODFHV DQG VXEMHFWV DERXW ,UDQ
V FXOWXUH DQG KLVWRU\� WKH LQIRUPDWLRQ

DERXW WKH VXEMHFWV VXFK DV WKH ODVW NLQJ RI 6Dh VDh Q£h G '\QDVW\� 0X


WD]f f LG£h FDOHQGDU�

6DGGDK &HUHPRQ\� HWF�

'U� 5 L]ff Dh ]Dh GDK 0DOLN KDV SUHFLVHO\ HGLWHG WKH ERRN H[SORULQJ PHWKRGV RI

GLVWLQJXLVKLQJ RU HGLWLQJ PDQXVFULSWV�

3RLQWLQJ WR VRPH QRWDEOH IHDWXUHV RI WKLV ERRN� WKH DUWLFOH IRFXVHV RQ WKH

PHWKRGV XVHG E\ WKH HGLWRU�

,VODPLF 3RHWLF +LVWRU\

$� 5Xh Kf EDNKVKDh Q

=f DIDUQDh PDK � +f DPGX OODh K 0XVWDZIL� X QGHU WK VX SHU YLVLRQ R I 0DKG £h

0DGDh \LQ £h � 7HKUDQ� +XPDQLW LHV DQG FXOWXUDO VWXGLHV 5HVHDUFK &HQWUH� �YROV�

)LUVW YRO� $KYDh O�L 5DVXh OXOODh K� SUHIDFHG DQG HGLWWHG E\ 0DKG £h 0DGDh \LQ£h � �����

�� � ��� SS� 6HFRQG YRO� .KXODIDh �\L 5Dh VKLG£h Q� SUHIDFHG DQG HGLWWHG E\ 3DUY£h Q

%Dh TLU£h $KUDQMDh Q£h � ���� ������ SS� 7KLUG YRO� 'DZODWL�L .KXODIDh �\L %DQ£h


$EEDh V

YD %DQ£h )Dh WLPDK� SUHIDFHG DQG HGLWWHG E\ 0DQVf XUDK 6KDU £h I]Dh GDK� ����� �� �

��� SS�

+f DPGXOODh K 0XVWDZI£h 4D]Y£h Q £h ZDV DQ HIILFLHQW ZULWHU DQG SRHW LQ 3HUVLDQ

§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§��
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ODQJXDJH KLVWRU\ DQG ,UDQLDQ FXOWXUH ZKRVH OLIH LV PHUHO\ .QRZQ WR DQ\ ERG\

H[FHSW WKDW KH ZDV ERUQ LQ ��� $�+ � DQG GLHG LQ ��� $�+ �VRPH EHOLHYH KH

GLHG DIW HU ��� $�+ �� � 7K LV SRHW R I WKH �WK DQG �WK FHQ WX U\ KDV ZULW W HQ D

QXPEHU RI YDOXDEOH ERRNV LQ WKH ILHOG RI KLVWRU\ DQG JHRJUDSK\� LQFOXGLQJ

7Dh U£h NK�L *X] £h GDK �ZK LFK VHHPV WR EH DEU LJHG IU RP -Dh PL
 DO�7DZDh U£h NK�L

5DVK £h G£h �� 1X]KDW DO�4XOXh E � DERX W JHRJU DSK\� � =f DIDUQDh PDK � D W KR U R XJK

PDWKQDYL DERXW WKH KLVWRU\ RI ,VODPLF HUD� ZKLFK LV WKH WRSLF RI WKLV DUW LFOH�

+f DPGXOODK 0XVWDZI£h KDV FODLPHG WKDW KH KDG ZU LW W HQ =f DIDUQDh PDK ZLWK

DVVLVWDQFH RI ) LUGDZV£h 
 V VRXO EHOLHYLQJ LQ WKH JUHDW YDOXH RI KLV ERRN� �%\ KLV

WUHPHQGRXV DWWHPSWV� 0XVWDZI£h KDG PDWFKHG )LUGDZV£h 
 V WKRXJKWV DQG LGHDV�

�YRO� �� SUHIDFH� SS���� DOWKRXJK �LW LV QRW FRPSDUDEOH ZLWK ) LUGDZV£h 
V ZRUN

UHJDUGLQJ WKH ODQJXDJH� SRZHU RI VSHHFK� HORTXHQFH RI ZRUGV DQG SRHWLF DUW��

�YRO �� SUHIDFH� SS����

=f DIDUQDh PDK KDV WKUHH FKDSWHUV ZLWK �� WKRXVDQG YHUVHV� �� ,VODPLF SDUW

LQFOXGLQJ WKH 3URSKHW 0XKf DPPDG
V OLIH� 5Dh VKLG£h Q FDOLSKV XSWR WKH FROODSVH RI

%DQ£h


$EEDh V ��� WKRXVDQGV YHUVHV� �� *RYHUQPHQWDO SDUW WKDW PHDQV WKH

KLVWRU\ RI WKH GRPLQDWLRQ RI ,UDQLDQ G\QDVWLHV ��� WKRXVDQG YHUVHV� �� .LQJV

SDUW FRQVLVWLQJ WKH KLVWRU\ RI 0RQJROV DQG ,ONKDh QLh G E\ ��� $�+� ��� WKRXVDQGV

YHUVHV��

,EQ�L .KDOGXh Q 6RXUFHV IRU WKH +LVWRU\ RI 0RQJROV DQG 7DWDU

:Dh OWHU -� )LVFKHO

7UDQVODWHG E\� 'U� 0XKf VLQ -D


IDU£h 0D]e KDE

,EQ�L .KDOGXh Q KDV ZULWWHQ D WKRURXJK GHVFULSWLRQ RI0RQJROV DQG 7DWDUV

IURP WKH DGYHQW RI -HQJKL] .KDQ� KLV YLFWRULHV LQ ZHVW DQG HDVW WR WKH OLIH RI

KLV VRQV� +XOHJX DQG 7£h PXh U LQ WKH �WK YROXPH RI $O�


,EDU ZD DO�7D


U£h I�

+H NHSW VLOHQFH DERXW WKH WLPH RI -HQJKL] .KDQ
V GHDWK� +H IROORZHG WKH

�� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§
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KLVWRU\ RI 7DWDU V DQG 0RQJROV XSWR WKH W LPH RI 7£h PXh U � WKH PRVW IDPRXV

VXFFHVVRU RI -HQJKL] .KDQ� ,EQ�L .KDOGXh Q
V SUHFLVH LQIRUPDWLRQ DERXW 7£h PXh U LV

WKH UHVXOW RI KLV UHODWLRQ ZLWK 7£h PXh U LQ ��� $�+� LQ 'DPDVFXV� +H KDV ZULWWHQ

WKH PRVW FRPSUHKHQVLYH FRPPHQWDU\ DERXW 7£h PXh U�

,EQ �L .KDOGXh Q KDV PDGH XVH RI OLYH DQG ZU LW W HQ VRXUFHV WR ZU LW H WKH

0RQJRO KLVWRU\� +H KDV VWDWHG QXPHURXVO\ WKDW KH KDV JRW WKLV LQIRUPDWLRQ

IURP WKH PHUFKDQWV� SDVVHQJHU V DQG VFKR ODUV UHWX UQHG IURP 0LGGOH $VLD�

&KLQD� .KZDUD]P RU .KXUDh VDh Q DQG KH PHW WKHP LQ &DLUR RU 'DPDVFXV�

-Dh Kf L]f DQG $O�7Dh M� WKH %RRN $WWULEXWHG WR +LP

0XKf DPPDG .D]f LP 5DKf PDW £h

([SORULQJ PDQXVFULSWV DQG WKHLU LPSRUWDQFH LQ LGHQWLI\LQJ RWKHU XQNQRZQ

PDQXVFULSWV LV RQH RI WKH PDLQ SRLQWV WKDW LQGLFDWHV WKH QHFHVVLW\ RI NQRZLQJ

DQG WU\LQJ WR H[SORUH PDQXVFULSWV� $PRQJ WKH SXEOLVKHG ERRNV LQ WKH ILHOG RI

SROLWLFV �6£h \Dh VDWQDh PDK� LV $O�7Dh M IL $NKODh T DO�0XOXh N DWWULEXWHG WR WKH 0X


WD]LO£h

VFKRODU DQG ZULWHU �


$PUX ,EQ�L %DKf U IDPHG DV -DKf L]f �GHDG LQ ��� $�+��

ZKLFK LV RQH RI WKH ROGHVW ZRUNV EHLQJ LQWURGXFHG E\ DWWHPSWV RI $Kf PDG =DN £h

3Dh VKD LQ &DLUR LQ ����� &DWDORJXLQJ QHZO\ IRXQG PDQXVFULSWV OHDG WR LGHQWLI\

WKH PDLQ ZULWHU RI WKLV ERRN� IRU WKH VDPH WRNHQ� ZH NQRZ WKDW +f Dh U LWK %LQ

0XKf DPPDG 7KD


ODE£h OLYHG LQ �UG FHQWXU\ ZKLFK LV WKH VXEMHFW PDWWHU RI WKLV

DUWLFOH�

7KH &RQVWLWXWLRQ RI 6FKRROV �1L]f Dh PQDh PDK�\L 0DNDh WLE�

-DPVK £h G .£h \Dh QIDU

,Q WKH WLPH RI 0X]f DIIDU DO�' £h Q 6KDh G�


$ODh 0DOLN� WKH PLQLVWHU RI

HGXFDWLRQ � IRUPXODWHG D FRQVWLWXWLRQ UHJDUGLQJ ZKLFK KH GHWHUPLQGHG WKH

WHDFKLQJ DQG HGXFDWLRQ FRQGLWLRQV DQG WKH SULQFLSOHV RI WKH 0DNWDEV�

§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§��
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7KH FRQVWLWXWLRQ FRQVLVWV RI � FKDSWHUV� �� DGPLWLRQ RI VWXGHQWV �� VFKRRO

UXOHV �� HGXFDWLRQ �� WKH WHDFKHUV DQG VWXGHQWV
 GXWLHV �� VRFLHW\
V FRQGLWLRQV�

1LVKDh Q�L +f D\GDU£h � 7KH 6WRU\ RI +f D\GDU $O£h %DKDh GXU DQG 7£h SSX 6XOWDh Q� WKH

GH )DFWR 5XOHUV RI 0D\VRUH�

0DQ £h ]KDK 5DE £h


£h

1LVKDh Q�L +f D\GDU£h ZULWWHQ E\ 0£h U]Dh +f XVD\Q


$O£h .LUPDh Q£h LV DERXW WKH OLIH RI

+f D\GDU


$O£h %DKDh GXU ����� � ���� $�+� DQG KLV VRQ� 7£h SSX 6XOWDh Q ����� �

���� $�+ � WKH GH IDFWR UXOHUV RI WKH NLQJGRP RI 0D\VRUH� 7KLV ERRN LV RI

JUHDW YDOXH DQG LPSRUWDQFH IRU WKH IROORZLQJ UHDVRQV� �� ,W LV WKH RQO\ ERRN

GHILQLQJ WKH KLVWRU\ DQG OLIH RI WKHVH WZR UXOHUV RI 0D\VRUH �� ,WV ZULWHU KDV

ZLWQHVVHG WKH HYHQWV KDSSHQHG EHWZHHQ ���� � ���� $�+� LQ DGGLWLRQ� KH KDG

JDWKHUHG DQG ZULWWHQ WKH HYHQWV UHODWHG WR WKLV IDPLO\ IURP WKH UHOLDEOH VRXUFHV

�� ,W KDV H[SUHVVHG (XURSHDQ FRORQLDO SROLFLHV E\ D 0XVOLP ZKR KDG ZLWQHVVHG

WKH HYHQWV� �� +H KDV JLYHQ VSHFLDO LQYDOXDEOH JHRJUDSKLFDO LQIRUPDWLRQ LQ WKH

ZD\ RI WKHVH UXOHUV
 FDPSDLJQV DQG EDWWOHV�

,Q 1LVKDh Q�L +f D\GDU£h � DOO WKH KDSSHQLQJV KDYH EHHQ ZULWWHQ E\ WKHLU WLPH DQG

\HDU� 7KH ZULWHU KDV QRW VWDWHG WKH FDXVHV RI WKH HYHQWV EXW KH KDG EHHQ SUROL[

DZD\ IURP KLVWRULFDO DQDO\VLV� ,W KDV GHYLGHG LQWR WZR SDUWV� RQH SDUW LV +f D\GDU

%DKDh GXU 
V OLIH VWRU\ DQG WKH RWKHU SDUW LV WKH VWRU\ RI KLV VRQ� 7LSSX 6XOWf Dh Q�

ERWK LQ GHWDLOV� 7KH FRSLHV RI WKLV PDQXVFULSWV DUH SUHVHUYHG LQ +f D\GDU $EDh G

'DFFDQ DQG %RPED\ /LEUDULHV� 7KH %RPED\ FRS\ KDV EHHQ OLWKRJUDSKHG� D

V\QRSVLV RI WKH ERRN ZDV WUDQVODWHG LQWR (QJOLVK E\ 0LOHV LQ �����

$ 6HOHFWLRQ RI %LEOLRJUDSK\ RI �D /RRN DW 7UDYHO $FFRXQWV�

+f XVD\Q 0DVVLUUDW

%\ WKH HIIR UW R I WU DQVODWRU V DQG HGLWRU V� IRU WXQDWHO\ QXPHURXV WUDYHO
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DFFRXQWV �VDIDUQDh PDKV� KDYH EHHQ SXW LQ WKH DFFHVV RI WKH UHVHDUFKHUV DQG

WKRVH LQWHUHVWHG LQ WKH KLVWRU\ DQG JHRJUDSK\ ILHOGV� 7KLV PDNHV LW KDUG WR

FRPSLOH DQG SXEOLVK WKH ELEOLRJUDSK\ RI WKHVH WUDYHO DFFRXQWV LQ DQ DUWLFOH� 6R

E\ FRPSLOLQJ D FDWDORJXH RI WKH ERRNV DQG DUWLFOHV ZKLFK KDG LQWURGXFHG WKH

3HUVLDQ �,UDQLDQ � QRQ ,UDQLDQ� WUDYHO DFFRXQWV ZH DFKLHYH WZR PDLQ JRDOV� ��

KDYLQJ DFFHVV WR WKH ERRNV ZKLFK LQWURGXFH VDIDUQDh PDKV� �� EHFRPLQJ IDPLOLDU

ZLWK WKH VRXUFHV ZKLFK UHYLHZ DQG HYDOXDWH WKHVH VDIDUQDh PDKV�

7KLV ELEOLRJUDSK\ LV SURYLGHG LQ WZR SDUWV� ERRNV DQG DUWLFOHV DQG LV KRSHG

WR EH RI EHQHILW IRU WKH UHVHDUFKHUV� �7KH ,VIDKDQ DQG ,UDQ VRXUFHV KDYH QRW

EHHQ PHQWLRQHG��
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