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$FNQRZOHGJHPHQWV
0DQ\ RI \RX KDYH KHDUG WKLV VWRU\� EXW D IHZ \HDUV DJR� P\ 0RGHUQ 3K\VLFV FODVV DQG ,
ZHUH WUHDWHG WR D JXHVW VSHDNHU QDPHG -RVK (UOLFK� , UHFDOO WKDW KLV OHFWXUH ZDV JRRG� EXW
WUDQVSDUHQWO\� , GRQ¶W UHPHPEHU PXFK RI WKH FRQWHQW WKDW ZDV GLVFXVVHG� :KDW , GR
UHPHPEHU� WKRXJK� LV WKDW ZKLOH GHULYLQJ VRPH VRUW RI UHODWLRQVKLS EHWZHHQ D SDLU RI
YDULDEOHV� -RVK QRWDWHG µFI¶ LQ KLV SURRI� $ FODVVPDWH �DQG IDYRULWH 6XQGD\ EUXQFK
SDUWQHU� RI PLQH� 0LFKDHO 3DUNHU� DVNHG IRU FODULILFDWLRQ� DV KH KDG QHYHU VHHQ WKDW WHUP
XVHG EHIRUH� -RVK UHVSRQGHG� VD\LQJ WKDW KH GLG QRW NQRZ ZK\� EXW ZKHQ ZH FRPSDUH
VHWV�RI�YDULDEOHV�LQ�SK\VLFV��ZH�ZULWH�µFI�¶

,� D JUHHQ� HDJHU WR LPSUHVV� OLWWOH�WRR�ELJ�IRU�KHU�EULWFKHV VRSKRPRUH� LQWHUUXSWHG WKH
FRQYHUVDWLRQ� , VKDUHG ZLWK WKH FODVV WKDW µFI¶ ZDV DQ DEEUHYLDWLRQ IRU FRQIHUDWXU� D /DWLQ
ZRUG PHDQLQJ ³WR EH FRPSDUHG ZLWK�´ &RQYHQLHQWO\� LW ZDV D YRFDE ZRUG LQ P\ ,QWUR
/DWLQ FODVV MXVW �� PLQXWHV SULRU� -RVK WKDQNHG PH IRU P\ �RXW RI WXUQ DQG XQFDOOHG IRU�
FRQWULEXWLRQ DQG DVNHG PH WR VHH KLP DIWHU FODVV� , SDQLFNHG IRU WKH UHPDLQGHU RI WKH
SHULRG� FHUWDLQ WKDW , ZDV LQ ELJ� ELJ WURXEOH IRU LQWHUUXSWLQJ� 3HUKDSV WKLV LV ZK\ , GRQ¶W
UHFDOO WKH FRQWHQW RI WKH OHFWXUH� $IWHU FODVV� UDWKHU WKDQ FKDVWLVLQJ PH� -RVK DVNHG PH LI
, NQHZ DQ\ /DWLQ� , WROG KLP WKDW , NQHZ D ELW DQG KH DVNHG PH LI , ZDQWHG WR MRLQ D OLWWOH
UHVHDUFK SURMHFW RI KLV� 0DQ\ \HDUV ODWHU� ZH ILQG RXUVHOYHV KHUH� LQ D VHQLRU WKHVLV
FXOPLQDWLQJ WKUHH \HDUV RI ZRUN RQ WKDW OLWWOH UHVHDUFK SURMHFW� ,¶YH FRPH WR JURZ TXLWH
IRQG�RI�LW��DQG�WKLQN�RI�LW�DV�P\�EUDLQFKLOG�

$QG RI FRXUVH� OLNH DQ\ FKLOG� LW WRRN D YLOODJH� , ZRXOG QRW EH KHUH� LQ WKLV SODFH� GRLQJ
ZKDW , DP GRLQJ� ZLWKRXW WKH IULHQGV� IDPLO\ PHPEHUV� FRDFKHV� DQG HGXFDWRUV ZKR KDYH
ORYHG RQ PH DQG SXVKHG PH WR JURZ� , DP ZKR , DP EHFDXVH RI \RX DOO� DQG LQ

WKLV ZD\� WKLV LV \RXU VXFFHVV IDU PRUH WKDQ LW LV PLQH� , KDYH D IHZ VSHFLDO
7KDQN�<RX¶V�IRU�VRPH�FKDUDFWHUV�RI�QRWH���

-RVK� 7KDQN \RX IRU JLYLQJ PH WKLV RSSRUWXQLW\ WR ZRQGHU DQG D VSDFH WR EH FXULRXV� , GR
QRW KDYH ZRUGV LQ (QJOLVK RU /DWLQ RU DQ\ IRUP RI VKRUWKDQG WR WHOO \RX KRZ WKDQNIXO ,
DP WR KDYH ZRUNHG ZLWK \RX� , DP JUDWHIXO IRU \RXU JXLGDQFH DQG VXSSRUW� \RXU
JRRILQHVV� DQG IRU WKH ORQJ OHDVK \RX JDYH PH� , JRW WR H[SORUH HYHU\ SDUW RI WKLV SURMHFW
WKDW , ZDQWHG WR DQG JRW WR DVN D PLOOLRQ TXHVWLRQV� ,¶P JODG ZH JRW D IHZ DQVZHUV�
$SRORJLHV�DJDLQ�IRU�VSHDNLQJ�RXW�RI�WXUQ�����

0\ PRWKHU� &DWKOHHQ� P\ IDWKHU� *DUUHWW� P\ VLVWHU� $XGUH\� P\ FRXVLQV� JUDQGSDUHQWV�
DXQWV� DQG XQFOHV� (YHQ ZLWK D GHJUHH LQ SK\VLFV� , ZLOO QHYHU EH DEOH WR GHVFULEH WKH
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VKHHU PDJQLWXGH RI ORYH WKDW , KDYH EHHQ EOHVVHG ZLWK� , DP JODG WKDW \RX JX\V DUH P\
SHRSOH��,�ORYH�\RX�ELJ�WLPH��6HQGLQJ�DOO�P\�[¶V�	�R¶V�

.DUHQ� $VKOH\� DQG /XNH� ,� OLNH HYHU\ERG\ HOVH� DP D UHIOHFWLRQ RI WKH SHRSOH FORVHVW WR
PH� 2K� KRZ LQFUHGLEO\ OXFN\ , DP WR PLUURU VXFK ZRQGHUIXO KXPDQV� 7KH EHVW SDUWV RI
PH DUH ERUURZHG IURP \RX ² ,¶YH SLFNHG XS \RXU PDQQHULVPV DQG \RXU MRNHV DQG , KHDU
P\VHOI VD\ WKH WKLQJV WKDW \RX JX\V VD\ DOO WKH WLPH� , DP D PRVDLF RI WKH SHRSOH , ORYH
DQG , DP GHHSO\ EOHVVHG WKDW \¶DOO DUH WKH ELJJHVW VKDUGV LQ PH� 0\ KDSSLHVW PHPRULHV
DUH�ZLWK�\RX�

%UHQGRQ (DWRQ DQG %DUEDUD :DWVRQ� P\ KLJK VFKRRO SK\VLFV WHDFKHUV� WKDQN \RX IRU
FUHDWLQJ DQG QXUWXULQJ DOO RI WKLV� , IHOO LQ ORYH ZLWK SK\VLFV LQ \RXU FODVVURRPV� <RX
VWDUWHG�WKLV�VKRZ�²�WKLV�DOO�FRPHV�EDFN�WR�\RX�

(ULF (ZLQJ� 7KDQN \RX IRU WHDFKLQJ PH WKDW , FDQ 'R +DUG 7KLQJV� DQG LQVSLULQJ PH WR
GR WKHP� :KHQ , WKLQN RI JULW� GHGLFDWLRQ� DQG FRXUDJH� , WKLQN RI \RX� , VWULYH WR HPXODWH
WKH�HIIRUWOHVV�ZD\�WKDW�\RX�ORYH�\RXU�SHRSOH�

3URIHVVRUV 0LWFK %URZQ� -HVVLFD 6WHSKHQV� DQG /LO\ 3DQRXVVL� *UDWLDV DJR� , FDPH WR
:LOOLDP 	 0DU\ ORRNLQJ WR FKHFN RII D ODQJXDJH UHTXLUHPHQW DQG OHIW ZLWK D OLIHORQJ
SDVVLRQ IRU +LVWRU\ DQG /DWLQ� <RXU FODVVHV ZHUH P\ YHU\� YHU\ IDYRULWH� , ZLOO PLVV WKHP
GHDUO\�

7R P\ SHHUV LQ WKLV GHSDUWPHQW ² ZLWK VSHFLDO QRWH WR 0LND� 1RDK� 6HWK� DQG -DFN ² ,
JLYH P\ JUHDWHVW WKDQNV� , DP VR LQFUHGLEO\ JUDWHIXO IRU RXU FRPPXQLW\� :LWK \RXU KHOS�
, KDYH DFFRPSOLVKHG WKLQJV WKDW , FRXOG QRW KDYH HYHQ IDWKRPHG IRXU \HDUV DJR� , DP
WKDQNIXO IRU WKH SDVVLRQ IRU VFLHQFH DQG WKH VSLULW RI FROODERUDWLRQ WKDW ZH DOO VKDUH� ,
KDYH QHYHU EHHQ DIUDLG RI IHHOLQJ GXPE ZKHQ , DVN D TXHVWLRQ ² , NQRZ WKDW \RX DUH DOO
URRWLQJ IRU P\ VXFFHVV DV PXFK DV , DP URRWLQJ IRU \RXUV ² WKDW LV XQLTXH WR :LOOLDP 	
0DU\ DQG VRPHWKLQJ WKDW , KROG YHU\� YHU\� YHU\ GHDU WR P\ KHDUW� 7KDQNV IRU LQYHVWLQJ
LQ�PH��,�ZLOO�VWLOO�EH�FHOHEUDWLQJ�\RXU�DFKLHYHPHQWV��HYHQ�IURP�DIDU�

/DVWO\� D PHQWLRQ RI KRQRU WR P\ JUDQGIDWKHU� %DUU\ 2¶%ULDQ� 7KDQN \RX IRU EHLQJ
FXULRXV ZLWK PH� )URP NHWFKXS ERWWOHV WR GLQRVDXUV WR PLQHUDOV DQG JHRGHV� \RX KDYH
ZDONHG ZLWK PH� DOZD\V� RQ HYHU\ VWHS RI P\ MRXUQH\ LQ VFLHQFH� 7KH EHVW JHQH WKDW \RX
SDVVHG GRZQ LV \RXU LQVDWLDEOH ORYH RI OHDUQLQJ DQG WKH JUHDWHVW JLIW WKDW , KDYH HYHU
EHHQ JLYHQ LV WKH RSSRUWXQLW\ WR VKDUH WKLV ORYH ZLWK \RX� <RX DUH EULOOLDQW� UHVLOLHQW�
NLQG��DQG�EUDYH��DQG�HYHU\WKLQJ�JRRG�WKDW�,�DVSLUH�WR�EH�
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$EVWUDFW

,VDDF 1HZWRQ¶V 3KLORVRSKLDH 1DWXUDOLV 3ULQFLSLD 0DWKHPDWLFD �3ULQFLSLD� LV RQH

RI WKH PRVW LQIOXHQWLDO GRFXPHQWV LQ WKH KLVWRU\ RI VFLHQFH� 5HYROXWLRQDU\ IRU LWV WLPH�

WKH 3ULQFLSLD LV D VWXG\ RI HDUWKO\ DQG FHOHVWLDO IRUFHV� WKHLU EHKDYLRUV� DQG WKH GLIIHUHQW

W\SHV RI PRWLRQ WKDW WKH\ FUHDWH� :LOOLDP 	 0DU\¶V 6ZHP /LEUDU\ RZQV D ILUVW�HGLWLRQ

FRS\ RI WKH 3ULQFLSLD� XQLTXH IRU LWV H[WHQVLYH KDQGZULWWHQ DQQRWDWLRQV� ZKLFK ZH KDYH

LGHQWLILHG SDUWLDOO\ DV FRQWHQW IURP ODWHU HGLWLRQV� 7KLV SDSHU LQYHVWLJDWHV WKH KLVWRU\ RI

SK\VLFV� :	0¶V FRS\ RI 3ULQFLSLD� DQG WKH DQQRWDWLRQV ZULWWHQ LQVLGH� LQFOXGLQJ WKH

LGHQWLW\ RI WKH DQQRWDWRU DQG WKH PHDQLQJ RI WKH VKRUWKDQG ZH LGHQWLILHG ZULWWHQ LQ WKH

PDUJLQDOLD� %\ DQDO\]LQJ WKH FKDQJHV EHWZHHQ WKH ILUVW DQG VXEVHTXHQW HGLWLRQV RI

3ULQFLSLD� ZH DOVR LQYHVWLJDWH KRZ 1HZWRQ FUHDWHG DQG GHYHORSHG FODVVLFDO PHFKDQLFV�

2XU FRQWHPSRUDU\ VWXG\ RI 1HZWRQ
V GHULYDWLRQ RI UHVLVWLYH IRUFH DQG H[SHULPHQWDWLRQ

ZLWK IOXLGV VHUYH WR FRPSDUH WKH PHWKRGRORJ\ DQG VWDQGDUGV RI VHYHQWHHQWK�FHQWXU\

SURRIV WR WKRVH RI PRGHUQ GD\� 7KURXJK DQDO\]LQJ :LOOLDP 	 0DU\
V FRS\ RI KLV

3ULQFLSLD� ZH DUH DEOH WR H[SORUH 1HZWRQ¶V PRGXV RSHUDQGL WR H[DPLQH WKH RULJLQ DQG

HYROXWLRQ�RI�FODVVLFDO�PHFKDQLFV�
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&KDSWHU�2QH�

+RZ�'LG�:H�*HW�+HUH"

:KHQ ZH WKLQN DERXW ZKHUH GLVFRYHULHV KDSSHQ� VFLHQWLVWV WHQG WR ORRN WRZDUGV WKH

RXWVNLUWV RI KXPDQ NQRZOHGJH� :H SXVK IRUZDUG RQ RXU LQGLYLGXDO TXHVWV WR ILQG WKH

ODUJHVW� VPDOOHVW� KRWWHVW� FROGHVW� IDVWHVW� DQG VORZHVW� :H EXLOG ELJJHU PDFKLQHV� LQYHQW

QHZHU WHFKQRORJ\� LQQRYDWH VPDUWHU WHFKQLTXHV� DOO LQ WKH SXUVXLW RI WKH KLGGHQ WUXWK RI

WKH�ZRUOG�DURXQG�XV��,Q�WKH�VHDUFK�IRU�QHZ�NQRZOHGJH��ZH�ORRN IRUZDUG�

,� KRZHYHU� WKLQN WKDW WKHUH¶V VRPHWKLQJ WR EH VDLG DERXW ORRNLQJ EDFNZDUG� :KDW

GLVFRYHULHV�FDQ�ZH�ILQG�E\�ORRNLQJ�WRZDUGV�WKH�SDVW��UDWKHU�WKDQ�WKH�IXWXUH"

+LVWRULFDOO\� WKH JUHDWHVW DGYDQFHPHQWV LQ VFLHQFH RFFXUUHG LQ WZR JUHDW LQWHOOHFWXDO

SHULRGV� SXQFWXDWHG E\ WKH 0LGGOH $JHV� 7KH ILUVW ZDV LQVWLJDWHG E\ DQFLHQW *UHHN

SKLORVRSKHUV DURXQG ��� %&(���� &(� LQYHVWLJDWLQJ WKH IXQGDPHQWDO HVVHQFH RI QDWXUH

DQG WKH XQLYHUVH� 7KH VHFRQG ZDV VSDUNHG E\ WKH LPDJLQDWLYH WKLQNHUV RI WKH

5HQDLVVDQFH� ZKR QRZ FRXOG DQDO\]H WKH KHDYHQV ZLWK VRPH PDWKHPDWLFV LQ WKHLU

WRROER[� 7KLV VHFRQG JUHDW LQWHOOHFWXDO SHULRG SHUVLVWV XQWLO PRGHUQ GD\� %XW ZKHQ ZH

MX[WDSRVH WRGD\¶V VFLHQFH ZLWK ZKDW WKH 3KRQHFLDQV ZHUH VWXG\LQJ� WKH FRQWUDVW LV EODFN

DQG ZKLWH� +RZ GLG WKH SKLORVRSKLFDO PXWWHULQJV RI ROG PHQ LQ WRJDV HYROYH LQWR

TXDQWXP�FKURPRG\QDPLFV��VSHFLDO�UHODWLYLW\��DQG�FRVPRORJ\"

7KH SXUSRVH RI WKLV ILUVW FKDSWHU LV WR DQVZHU WKLV TXHVWLRQ� 0\ JRDO LV WR SURYLGH DQ

RYHUYLHZ RI WKH KLVWRU\ RI SK\VLFV� IURP WKH ILUVW LQTXLULHV LQ WKH SKLORVRSK\ RI QDWXUH XS

XQWLO 1HZWRQ� , ZDQW XV WR VHH WKH 3ULQFLSLD LQ LWV SURSHU KLVWRULFDO FRQWH[W VR WKDW ZH

PD\ HYDOXDWH WKH VFLHQFH DQG PDWKHPDWLFV ZLWKRXW EHLQJ REVWUXFWHG E\ WKH UHYHUHQFH RI

1HZWRQ�
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7KH VWRU\ WKDW IROORZV LV EDVHG ODUJHO\ RQ -XOLDQ %DUERXU¶V 7KH 'LVFRYHU\ RI '\QDPLFV��

DORQJ ZLWK P\ RZQ NQRZOHGJH RI DQWLTXLW\� %XW EHIRUH ZH EHJLQ� , PXVW DFNQRZOHGJH

WKDW P\ GHJUHH KDV FRQVWUDLQHG P\ NQRZOHGJH RI KLVWRU\ WR D VSHFLILF SHULRG RI WLPH

ZLWKLQ WKH ERXQGV RI WKH 0HGLWHUUDQHDQ� $GYDQFHPHQWV LQ PDWK DQG SK\VLFV ZHUH VXUHO\

PDGH HOVHZKHUH LQ WKH ZRUOG� DQG WKH (XURFHQWULF SHUVSHFWLYH WKDW IROORZV ZRXOG

FHUWDLQO\ EH HQULFKHG E\ WKH FRQWULEXWLRQV RI $VLDQ� $IULFDQ� DQG $PHULFDQ WKLQNHUV� 7KH

KLVWRU\ , KDYH OHDUQHG ZKLOH VWXG\LQJ FODVVLFDO FLYLOL]DWLRQV HQGV DURXQG ��� &( ² SDVW

WKLV� , PXVW UHO\ KHDYLO\ RQ RWKHU VRXUFHV� )XUWKHUPRUH� HYHQ P\ VRXUFHV IURP DQWLTXLW\

DUH GXELRXV� 7KH ZULWLQJV IURP WKH SUH�$OH[DQGULDQ SHULRG �������� %&(� KDYH QHDUO\

DOO EHHQ ORVW DQG RXU UHIHUHQFHV WR WKHP FRPH IURP WKH WHVWLPRQLD RI ODWHU *UHHN

DXWKRUV� ZKR DUH XQGRXEWHGO\ MDGHG IURP WKH SDVVDJH RI WLPH� , DOVR DFNQRZOHGJH WKDW

WKH KLVWRU\ RI SK\VLFV LV ZHOO�WURGGHQ JURXQG� , KDYH P\ RZQ DQDO\VLV DQG SHUVSHFWLYH RI

DQWLTXLW\� EXW , GR QRW FODLP WR WLOO QHZ VRLO LQ WKH 5HQDLVVDQFH� 0\ JDUGHQ EORRPV LQ

&KDSWHU ,,,� ZLWK P\ VFKRODUVKLS RQ 7KRPDV 6WDXJKWRQ 6DYDJH DQG WKH PDUJLQDOLD LQ

:LOOLDP 	 0DU\¶V FRS\� :LWK WKHVH GHFODUDWLRQV PDGH� OHW XV EHJLQ RXU MRXUQH\ ZLWK D

TXRWH ,VDDF 1HZWRQ SHQQHG LQ D OHWWHU WR 5REHUW +RRNH LQ ����� ³,I , KDYH VHHQ IXUWKHU�

LW LV E\ VWDQGLQJ RQ WKH VKRXOGHU RI JLDQWV��´ /HW XV PHHW WKH FDVW RI JLDQWV EROG HQRXJK

WR�ZLWKVWDQG�WKH�PLOOHQQLD�

, WXUQ ILUVW WR 7KDOHV RI 0LOHWXV �FLUFD ����FLUFD ��� %&(�� ,Q WKH VL[WK FHQWXU\ %&(�

0LOHWXV ZDV D WKULYLQJ PHUFKDQW WRZQ RQ WKH ZHVWHUQ FRDVW RI $QDWROLD� SUHVHQW GD\

7XUNH\� 7KDOHV LV FUHGLWHG ZLWK GHYHORSLQJ VRPH RI WKH PRVW HOHPHQWDU\ SURSRVLWLRQV LQ

JHRPHWU\� IRU H[DPSOH� WKDW FLUFOHV DUH ELVHFWHG E\ WKHLU GLDPHWHU DQG WKDW WKH VLGHV RI

VLPLODU WULDQJOHV DUH SURSRUWLRQDO�� (YHQ PRUH IXQGDPHQWDO� ,DPEOLFKXV RI &KDOFLV

�FLUFD ��� &(� WHOOV XV� DOEHLW DOPRVW D PLOOHQQLXP ODWHU� WKDW 7KDOHV EURXJKW WKH FRQFHSW

RI QXPEHUV DV D V\VWHP RI XQLWV IURP (J\SW WR *UHHFH� :KLOH WKLV PD\ RU PD\ QRW EH

WUXH� KLVWRU\ FDQ FHUWDLQO\ ORRN DW 7KDOHV DV D IRXQGHU RI PDWKHPDWLFDO VFLHQFH� :KLOH WKH

VWDWHPHQWV DQG FRQFHSWV KH GHYHORSHG VHHP WULYLDO DQG LQWXLWLYH� WKHLU VLPSOLFLW\ VKRZV

XV WKDW WKH *UHHNV DUH PRYLQJ LQWR WKH DEVWUDFW� 7KH\ KDYH OHIW WKH UHDOP RI DVVXPSWLRQV

� 7KH 0DWKHPDWLFV 7HDFKHU� ³7KDOHV� 7KH )LUVW RI WKH 6HYHQ :LVH 0HQ RI *UHHFH�´ 1DWLRQDO &RXQFLO RI
7HDFKHUV�RI�0DWKHPDWLFV��YRO������QR�����������SS� ��±�����KWWSV���GRL�RUJ���������PW�����������

� 1HZWRQ��,VDDF��DQG�5REHUW�+RRNH� ,VDDF�1HZWRQ�/HWWHU WR�5REHUW�+RRNH�������
� %DUERXU��-XOLDQ�%� 7KH�'LVFRYHU\�RI�'\QDPLFV��2[IRUG 8QLYHUVLW\�3UHVV�������
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DQG FURVVHG WKH WKUHVKROG LQWR WKH ZRUOG RI JHRPHWULF SURRIV DQG GHGXFWLYH UHDVRQLQJ�

*HRPHWU\ EHIRUH 7KDOHV ZDV EDVHG RQ PHDVXUHPHQW DQG REVHUYDWLRQV� 7KH SUREOHPV LW

FRXOG VROYH ZHUH OLPLWHG WR WKH WDQJLEOH� OLNH FRPSXWLQJ WKH KHLJKW RI D S\UDPLG RU WKH

GLVWDQFH RI D VKLS IURP VKRUH� 7R DSSO\ WR QRQSK\VLFDO SUREOHPV� JHRPHWU\ ZDV

DEVWUDFWHG�E\�SKLORVRSKHUV�WKURXJK�WKH�DSSOLFDWLRQ�RI�ORJLFDO�WKRXJKW�SURJUHVVLRQV�

7KH PRVW IDPRXV WR GR VR ZDV 7KDOHV¶V PHQWHH� 3\WKDJRUDV �FLUFD ������� %&(�� ZKR

IRXQGHG WKH 3\WKDJRUHDQ VFKRRO RI SKLORVRSK\ DQG PDWKHPDWLFV WKDW IORXULVKHG RYHU WKH

QH[W FHQWXU\� )URP 3\WKDJRUDV� ZH VHH WKH GLVFRYHU\ RI LUUDWLRQDO QXPEHUV DQG WKH

HOHYDWLRQ RI PDWKHPDWLFDO KDUPRQ\�� 3\WKDJRUDV FODLPHG WKDW WKH XQLYHUVH ZDV

FRPSRVHG RI QXPEHUV DQG WKDW WKH UHODWLRQVKLS EHWZHHQ WKRVH QXPEHUV �L�H� WKHLU

UDWLRV� XQGHUOLHV HYHU\WKLQJ KXPDQLW\ FDQ SHUFHLYH� 3XULW\ DQG KDUPRQ\ ZHUH WKH

WKUHDGV�E\�ZKLFK�WKH�JUHDW�WDSHVWU\�RI�WKH�XQLYHUVH�ZDV�ZRYHQ�

5LYDO VFKRROV RI SKLORVRSK\ EHJDQ WR GHYHORS DFURVV *UHHFH� VSRQVRULQJ WKH QH[W

JHQHUDWLRQV RI LQWHOOHFWXDO WKRXJKW� $ IHZ PLOHV QRUWK� +HUDFOLWXV RI (SKHVXV �FLUFD

������� %&(� IOLSSHG WKH H[LVWLQJ SKLORVRSKLFDO VFULSW� GHFODULQJ WKDW QRWKLQJ LQ WKH

ZRUOG DFWXDOO\ SHUVLVWV� &KDQJH ZDV WKH RQO\ UHDOLW\� WKH ZRUOG H[LVWV LQ FRQVWDQW IOX[�

+HUDFOLWXV EHOLHYHG WKDW WKHVH FHDVHOHVV FKDQJHV� WKRXJK� RFFXUUHG LQ DQ RUGHUHG

PDQQHU� D VPDOO VWDWHPHQW ZLWK DQ HQRUPRXV LPSDFW� 7KLV LGHD IRUHVKDGRZHG WKH

FRQFHSW RI ³ODZV´ LQ QDWXUH WKDW ZHUH SRZHUIXO HQRXJK WR JRYHUQ HYHQ WKH XQLYHUVH� 7KH

UHDFWLRQV WR VXFK D SURFODPDWLRQ VSXUUHG WKH IRUPDWLRQ RI RWKHU K\SRWKHVHV� 7KH (OHDWLF

VFKRRO RI WKRXJKW FDUULHG +HUDFOLWXV¶ ORJLF WR WKH H[WUHPH� PRVW QRWDEO\ =HQR RI (OHD¶V

�FLUFD ��������%&(��IDPRXV�SDUDGR[�³SURYLQJ´�WKDW HYHQ�PRWLRQ�LWVHOI�ZDV�DQ�LOOXVLRQ�

,Q 7KUDFH� D FRXSOH RI WUDLOEOD]LQJ SKLORVRSKHUV� /HXFLSSXV DQG KLV VWXGHQW 'HPRFULWXV

�FLUFD ������� %&(�� LQYHQWHG D QHZ EUDQFK RI SKLORVRSK\ WKDW WKH\ FDOOHG DWRPLVP�

$WRPLVP FODLPV WKDW WKH XQLYHUVH LV EURNHQ XS LQWR LQILQLWHO\ PDQ\ FRPSRQHQWV� RU

DWRPV� PDGH ZLWK GLIIHUHQW VKDSHV DQG VL]HV� 7KH XQLTXH FRPELQDWLRQV RI VKDSH DQG VL]H

� <RX PD\ QRWH WKDW , PDNH QR UHIHUHQFH WR KLV IDPRXV WKHRUHP� 7KHUH LV GHEDWH DPRQJ VFKRODUV RI
ZKHWKHU 3\WKDJRUDV VKRXOG EH FUHGLWHG ZLWK WKLV WKHRUHP� DV WKH UXOH ZDV LQ H[SOLFLW DQG ZLGHVSUHDG XVH
LQ�WKH�2OG�%DE\ORQLDQ�(PSLUH�RYHU�D�WKRXVDQG�\HDUV�EHIRUH�3\WKDJRUDV�ZDV�ERUQ�
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ZHUH ZKDW DFFRXQWHG IRU WKH GLYHUVLW\ RI REVHUYDEOH ERGLHV� $WRPLVP DUJXHV WKDW ZKHQ

\RX VWUHWFK RXW \RXU KDQG DQG IHHO VRPHWKLQJ� \RX NQRZ WKDW WKH REMHFW LV WDQJLEOH DQG

UHDO� ,W GHILQHG WKH YRLG DV VRPHWKLQJ QRQ�WDQJLEOH� EXW GHFODUHG WKDW WKH ODFN RI

VHQVDWLRQ ZDV VWLOO VRPHWKLQJ UHDO� 7KHUHIRUH� HPSW\ VSDFH� QR�WKLQJ� ZDV LQ LWV RZQ ZD\

D NLQG RI UHDOLW\� WRR� 7KLV K\SRWKHVLV ZDV PRQXPHQWDO IRU WKH FRQFHSW RI DEVROXWH VSDFH

²�DQ�LGHD�WKDW�1HZWRQ�ODWHU�IRUPDOL]HG�²�ZKLFK�VSDUNHG�WKH�GHYHORSPHQW�RI�PHFKDQLFV�

(QWHU VWDJH ULJKW� 6RFUDWHV �FLUFD ������� %&(�� 3ODWR �������� %&(�� DQG $ULVWRWOH

�������� %&(�� WKH WKUHH JUHDW SKLORVRSKHUV WKDW GRPLQDWHG &ODVVLFDO $WKHQV� 6RFUDWHV

ZDV DQ HFFHQWULF� SKLORVRSKHU ZKRVH EL]DUUH LGHDV DWWUDFWHG D ORW RI QHJDWLYH DWWHQWLRQ

IURP WKH GRPLQDQW DULVWRFUDF\� ,Q ��� %&(� 6RFUDWHV ZDV SXW RQ WULDO XQGHU UDWKHU

XQFRQYHQWLRQDO FKDUJHV ² µQRW KRQRULQJ WKH *RGV¶ DQG µFRUUXSWLQJ WKH \RXWK RI $WKHQV�¶

7KHVH FKDUJHV PLJKW QRW KDYH WUXO\ EHHQ WKH UHDVRQ 6RFUDWHV ZDV RQ WULDO�� EXW KLV SXEOLF

GHQXQFLDWLRQ RI =HXV DQG WKH RWKHU *RGV LQ IDYRU RI DWKHLVP PDGH KLP LQLPLFDO WR

$WKHQLDQ VRFLHW\� +H ZDV FRQVHTXHQWO\ IRXQG JXLOW\ RI KLV FULPHV DQG VHQWHQFHG WR

GHDWK� :KLOH 6RFUDWHV KDG EULOOLDQW LGHDV RQ HWKLFV DQG PRUDOLW\� KLV XQWLPHO\ GHDWK

SUHYHQWHG KLP IURP H[SORULQJ WKH SKLORVRSK\ RI QDWXUH� 7KXV� LW ZDV WKH VFLHQWLILF

FRQWULEXWLRQV�RI�3ODWR�DQG�$ULVWRWOH�WKDW�KHOSHG�VKDSH�WKH�IXWXUH�RI�QDWXUDO�SKLORVRSK\�

3ODWR� D VWXGHQW RI 6RFUDWHV� SLFNHG XS ZKHUH WKH DWRPLVWV OHIW RII� +H YLHZHG QDWXUH DV

DQ DEVWUDFW DQG WKHRUHWLFDO FRQFHSW� KH GLVOLNHG SKLORVRSK\¶V HPSKDVLV RQ WKH PDWHULDO

ZRUOG DQG WKRXJKW WKDW PRWLRQ FRXOG QHYHU EH FRPSUHKHQGHG� 3ODWR DQG WKH DWRPLVWV

DWWHPSWHG WR H[SODLQ SODFH DQG VKDSH XVLQJ WKUHH�GLPHQVLRQDO JHRPHWU\� EXW VWUXJJOHG

WR XQGHUVWDQG KRZ ERGLHV ³VZLWFK´ EHWZHHQ PRYHPHQW DQG UHVW� $ULVWRWOH� 3ODWR¶V

� ,W LV FRQFHLYDEOH WKDW WKH EL]DUUH FKDUJHV EURXJKW DJDLQVW 6RFUDWHV ZHUH PRWLYDWHG OHVV E\ WKH SXUVXLW RI
MXVWLFH DQG PRUH IURP D GHVSHUDWH DWWHPSW WR ULG $WKHQV RI D SXEOLF QXLVDQFH� 6RFUDWHV ZDV DW ILUVW
FRQYLFWHG DV JXLOW\ RI WKH FKDUJHV LQ D UHODWLYHO\ FORVH YRWH ���������� 6RFUDWHV UHVSRQGHG ZLWK KLV GHIHQVH
�LQ *UHHN� KLV $SRORJLD� ZKLFK� GHVSLWH KRZ WKH ZRUG ORRNV� LV QRW DQ DSRORJ\� LQ ZKLFK KH SURSRVHG WKDW
UDWKHU WKDQ EH SXQLVKHG� KH LQVWHDG VKRXOG EH UHZDUGHG IRU KLV ³FULPHV�´ +H DXGDFLRXVO\ GHPDQGHG RI
WKH MXU\ DQG SURVHFXWRUV WKDW KH EH SURYLGHG ZLWK IUHH PHDOV LQ WKH 3U\WDQHLRQ ² D SXEOLF GLQLQJ KDOO LQ
WKH FLW\ FHQWHU ² DW WKH H[SHQVH RI WKH VWDWH� $IWHU KHDULQJ KLV UHTXHVW� WKH MXU\ FRQGHPQHG KLP WR GHDWK
E\�DQ�RYHUZKHOPLQJ�YRWH�RI���������

� 6RFUDWHV ZDV QRWRULRXVO\ XJO\� ,Q WKH 6\PSRVLXP �Y� ����� 6RFUDWHV GHVFULEHV KRZ KH ZLOO ZLQ D EHDXW\
FRQWHVW E\ GHILQLQJ KLV EHDXW\ DV IXQFWLRQDOLVP� ³<RXU H\HV VHH RQO\ VWUDLJKW DKHDG� EXW PLQH VHH DOVR WR
WKH VLGH� VLQFH WKH\ SURMHFW«\RXU QRVWULOV ORRN WR WKH JURXQG� EXW PLQH IODUH VR DV WR UHFHLYH VPHOOV IURP
DOO�VLGHV«P\�IODW�QRVH�GRHV�QRW�EORFN�P\�YLVLRQ�EXW�DOORZV�P\�H\HV�WR�VHH�ZKDWHYHU�WKH\�ZLVK«´
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VWXGHQW� FDUHG OHVV DERXW WKH ³VZLWFK´ DQG IRFXVHG LQVWHDG RQ LQVWDQFHV RI PRYHPHQW

YHUVXV LQVWDQFHV RI UHVW� $ULVWRWOH UHMHFWHG WKH SUHYLRXV� FRQWLQXRXV DSSURDFK RI 3ODWR

DQG DVVHUWHG WKDW PRWLRQ ZDV D SKHQRPHQRQ WKDW KDG WR EH VWXGLHG LQ VXELQWHUYDOV� WKXV

QRW�UHGXFLEOH�WR�WKUHH�GLPHQVLRQDO�JHRPHWU\�

$ULVWRWOH EHOLHYHG WKDW� ZLWK WKH H[FHSWLRQ RI 3ODWR� QRQH RI KLV SUHGHFHVVRUV KDG VWXGLHG

PRWLRQ DSSURSULDWHO\� WKH\ KDG QRW FDUHIXOO\ HQRXJK FRQVLGHUHG FRQFHSWV OLNH SODFH DQG

VKDSH� :ULWLQJ EHIRUH WKH GHYHORSPHQW RI WULJRQRPHWU\� $ULVWRWOH LQWURGXFHG D FRQFHSW

RI VSDFH WKDW ZDV DOPRVW H[FOXVLYHO\ WRSRORJLFDO� +H EHOLHYHG WKDW SRVLWLRQ ZDV QRW D

SRLQW LQ (XFOLGHDQ VSDFH� EXW D SODFH ² WKH SODFH RI ZLQH ZLWKLQ WKH ERWWOH� WKH VKLS

ZLWKLQ WKH ULYHU� HWF� 3ODFH� KRZHYHU DQG ZKHUHYHU LW PLJKW EH� ZDV GHILQHG E\ LWV

PDWHULDO�FRQWDLQHU�

3URSHU SODFH DQG QDWXUDO PRWLRQ ZHUH FHQWUDO LGHDV RI $ULVWRWHOLDQ GRFWULQH� 7KH

RYHUDUFKLQJ SULQFLSOH ZDV WKDW HYHU\WKLQJ KDSSHQHG IRU D VSHFLILF SXUSRVH� QDWXUH GLG

QRWKLQJ LQ YDLQ� $FFRUGLQJ WR $ULVWRWOH� WKH SURSHU SODFH RI WKH HDUWK ZDV DW WKH FHQWHU RI

WKH XQLYHUVH� 7KXV� WKH IDOOLQJ RI D VWRQH FRXOG EH H[SODLQHG E\ WKH VWULYLQJ RI HDUWK� WKH

SUHGRPLQDQW HOHPHQW RI VWRQH� WR UHDFK WKH FHQWHU RI WKH XQLYHUVH� DW WKH FHQWHU RI RXU

SODQHW� 6LPLODUO\� WKH SURSHU SODFH RI ILUH ZDV RQ WKH SHULSKHU\ RI WKH SODQHW� ZKLFK

H[SODLQV ZK\ LW VWULYHV WR IO\ XSZDUGV� $ULVWRWOH GHILQHG KLV IRXU HOHPHQWV E\ WKHLU

FKDUDFWHULVWLF�PRWLRQV�

/HW ²WKH KHDY\³ WKHQ EH WKDW ZKRVH QDWXUH LW LV WR PRYH WRZDUGV
WKH FHQWHU� ²WKH OLJKW³ WKDW ZKRVH QDWXUH LW LV WR PRYH DZD\
IURP WKH FHQWHU� ²KHDYLHVW³ WKDW ZKLFK VLQNV EHORZ DOO RWKHU
ERGLHV ZKRVH PRWLRQ LV GRZQZDUGV� DQG ²OLJKWHVW³ WKDW ZKLFK
ULVHV�WR�WKH�WRS�RI�WKH�ERGLHV�ZKRVH�PRWLRQ�LV�XSZDUGV��

7KXV WKH RUGHULQJ� HDUWK� ZDWHU� DLU� ILUH� DQG ZLWK WKHP� WKH ILUVW HPHUJHQFH RI D FRQFHSW

UHVHPEOLQJ�PDVV�

$OWKRXJK KLV ZRUN ZDV EDVHG RQ SKHQRPHQD WKDW DSSHDUHG LQWXLWLYH� $ULVWRWOH LV

HYLGHQFH WKDW LQIDOOLEOH LQWXLWLRQ FDQ EH GLIILFXOW WR GHYHORS� :LWK KLQGVLJKW� ZH FDQ VHH

� 'H�&DHOR S������%RRN�,��LLL�����E�
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WKDW $ULVWRWOH¶V JUHDWHVW PLVWDNH ZDV IDLOLQJ WR DSSURSULDWHO\ DSSUHFLDWH WKH HPSLULFDO

DVSHFWV RI PRWLRQ� 3ODWR DQG WKH DWRPLVWV KDG GHWDLOHG� PRGHUDWHO\ FRPSOHWH YLHZV RQ

WKUHH�GLPHQVLRQDO PRWLRQ�� $ULVWRWOH ZDV UHYROXWLRQDU\ IRU KDYLQJ IRXU�� EXW KLV LGHDV

ZHUH IX]]\� TXDOLWDWLYH� DQG DW WLPHV� PLVLQIRUPHG� 7KH ODZV RI G\QDPLFV DQG WKH

UHODWLRQVKLSV EHWZHHQ IRUFH DQG DFFHOHUDWLRQ ZHUH KLGGHQ IURP $ULVWRWOH¶V PRUWDOLV

YLVXV� LW ZDV QRW XQWLO *DOLOHR� ZKR LQVLVWHG WKDW WKH ZRUOG FRXOG EH FRQFHLYHG ZLWK DV

PXFK�SUHFLVLRQ�LQ�IRXU�GLPHQVLRQV�DV�3ODWR�KDG�VHHQ�LQ�WKUHH��WKDW�WKLV�YHLO�ZDV HULSLW���

,Q PRVW DFFRXQWV RI WKH KLVWRU\ RI PDWKHPDWLFV DQG VFLHQFH� $ULVWRWOH DQG KLV TXDOLWDWLYH

ZRUN RQ G\QDPLFV DUH YLHZHG XQIDYRUDEO\� :KLOH $ULVWRWHOLDQ SK\VLFV EHDUV OLWWOH

UHVHPEODQFH WR PRGHUQ SK\VLFV� &DUOR 5RYHOOL� DQ ,WDOLDQ SK\VLFLVW� GHFODUHV WKDW

$ULVWRWHOLDQLVP LV VXEMHFW WR XQIDLU SUHVV� +H DUJXHV WKDW LW LV PLVOHDGLQJ WR GLVPLVV

$ULVWRWHOLDQ SK\VLFV� ³���&RQWUDU\ WR FRPPRQ FODLPV� $ULVWRWOH¶V SK\VLFV LV

FRXQWHULQWXLWLYH� EDVHG RQ REVHUYDWLRQ� DQG FRUUHFW LQ LWV GRPDLQ RI YDOLGLW\ LQ WKH VDPH

VHQVH LQ ZKLFK 1HZWRQLDQ SK\VLFV LV FRUUHFW LQ LWV GRPDLQ���´ +H SURSRVHV D FRPSDULVRQ

LQ UHODWLRQVKLSV EHWZHHQ $ULVWRWOH¶V DQG 1HZWRQ¶V SK\VLFV DQG EHWZHHQ 1HZWRQ¶V DQG

(LQVWHLQ¶V� )URP RXU PRGHUQ SHUVSHFWLYH� 1HZWRQ¶V PRGHO RI JUDYLW\ LV RQO\ DSSOLFDEOH

WR D FHUWDLQ VHW RI FRQGLWLRQV� 2XWVLGH WKLV VHW� KLV WKHRULHV DUH� VWULFWO\ VSHDNLQJ� ZURQJ�

$ULVWRWOH¶V REVHUYDWLRQV ZHUH EDVHG RQ ZKDW KH VDZ ZLWK KLV OLPLWHG KXPDQ H\H DQG KLV

DUJXPHQWV ZHUH URRWHG LQ D GHHSO\ IODZHG KXPDQ SHUVSHFWLYH� $OWKRXJK DOPRVW DOO RI KLV

ZRUN ZDV ZURQJ� $ULVWRWOH¶V VSLULW RI UDWLRQDO LQTXLU\ DERXW WKH ZRUOG DURXQG KLP DORQJ

ZLWK WKH DGYDQFHPHQWV LQ JHRPHWU\ ODLG WKH IRXQGDWLRQV IRU SURJUHVV LQ VWDWLFV E\

$UFKLPHGHV �FLUFD ������� %&(� DQG ODWHU� G\QDPLFV LQ WKH HDUO\ VHYHQWHHQWK FHQWXU\

ZLWK�*DOLOHR�������������

$ULVWRWOH¶V ZRUNV ZHUH YHU\ LQIOXHQWLDO WR 1HZWRQ� DV WKH\ LQFOXGH WKH ILUVW IXOO�VFDOH

GLVFXVVLRQ RQ WKH DEVROXWH YV� UHODWLYH GHEDWH� )XUWKHUPRUH� SURWRW\SHV RI 1HZWRQ¶V

��5RYHOOL� &DUOR� ³$ULVWRWOH
V 3K\VLFV� $ 3K\VLFLVW
V /RRN�´ -RXUQDO RI WKH $PHULFDQ 3KLORVRSKLFDO
$VVRFLDWLRQ��Y�������$XJ��������SS����±��� ���KWWSV���GRL�RUJ���������DSD���������

�� 9HUJLO� $HQHLG ������ $QFLHQW OLWHUDWXUH RIWHQ IHDWXUHV D PRWLI GHSLFWLQJ D *RG ² 9HQXV� LQ WKH $HQHLG
²�OLIWLQJ�WKH�YHLO�RI�PRUWDO�SHUFHSWLRQ�VR�WKDW�D�KHUR�UHFHLYHV�GLYLQH�LQVLJKW�RU�SHUVSHFWLYH�

� $GGLQJ�WKH�WKLUG�GLPHQVLRQ�RI�VSDH
� 7KDW�LV��WZR�GLPHQVLRQDO�PRWLRQ���WLPH
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WKUHH IXQGDPHQWDO ODZV RI PRWLRQ DSSHDU SURPLQHQWO\ LQ $ULVWRWOH¶V PDMRU ZRUNV� +H LV

FULWLFDO�RI�WKH�YDJXH�ODQJXDJH�WKH�DWRPLVWV�XVHG�WR�GHVFULEH�PRWLRQ�

:KHQ WKHUHIRUH /HXFLSSXV DQG 'HPRFULWXV VSHDN RI WKH SULPDU\
ERGLHV DV DOZD\V PRYLQJ LQ WKH LQILQLWH YRLG� WKH\ RXJKW WR VD\
ZLWK ZKDW PRWLRQ WKH\ PRYH DQG ZKDW LV WKHLU QDWXUDO PRWLRQ�
(DFK RI WKH DWRPV PD\ EH IRUFLEO\ PRYHG E\ DQRWKHU� EXW HDFK
RQH PXVW KDYH VRPH QDWXUDO PRWLRQ DOVR� IURP ZKLFK WKH HQIRUFHG
PRWLRQ GLYHUJHV� 0RUHRYHU� WKH RULJLQDO PRYHPHQW FDQQRW DFW E\
IRUFH� EXW RQO\ QDWXUDOO\� :H VKDOO JR RQ WR LQILQLW\ LI WKHUH
LV WR EH QR ILUVW WKLQJ ZKLFK LPSDUWV PRWLRQ QDWXUDOO\� EXW
DOZD\V D SULRU RQH ZKLFK PRYHV EHFDXVH LWVHOI VHW LQ PRWLRQ E\
IRUFH���

7KLV LV D TXDOLWDWLYH� \HW VROLG� GHVFULSWLRQ RI LQHUWLDO PRWLRQ� %XW ZKLOH 1HZWRQ KDV MXVW

RQH LQHUWLDO PRWLRQ� $ULVWRWOH KDV VHYHUDO QDWXUDO PRWLRQV� QRQH RI WKHP FRUUHVSRQGLQJ

H[DFWO\ ZLWK 1HZWRQ¶V� 1HYHUWKHOHVV� $ULVWRWOH ZDV KHDGLQJ LQ WKH ULJKW GLUHFWLRQ� <HDUV

ODWHU� DV $OH[DQGHU WKH *UHDW FRQGXFWHG KLV PLOLWDU\ FDPSDLJQ� WKH LGHDV RI $ULVWRWOH DQG

WKH *UHHNV ZHUH VSUHDG WKURXJKRXW WKH 0HGLWHUUDQHDQ� &RGLILHG WKURXJK WUDQVODWLRQ�

$ULVWRWOH¶V�ZRUNV�ZHUH�DFFHSWHG�DV�WUXWK�DQG�ZHQW�ODUJHO\�XQFKDOOHQJHG�IRU�FHQWXULHV�

7KH H[WHQVLYH SHULRG RI WLPH EHWZHHQ WKH WZR JUHDW LQWHOOHFWXDO SHULRGV VXJJHVWV WKDW D

VROLG DUJXPHQW ZDV QRW HQRXJK WR EULQJ DERXW VLJQLILFDQW FKDQJHV LQ WKLQNLQJ�

2SSRVLWLRQ WR WKH SDUDGLJP ZDV YRLFHG E\ PDQ\ WKLQNHUV LQ WKLV WLPH OLNH -RKQ

3KLORSRQXV ���� &(���� &(�� ZKRVH FRQFHSWLRQ RI VSDFH� LQHUWLD� DQG IRUFH DOLJQHG

FORVHO\ ZLWK 1HZWRQ� EXW QHYHU ZLWK HQRXJK VWUHQJWK WR GHWKURQH PLJKW\ $ULVWRWOH� ,W

ZDV QRW XQWLO WKH LQYHQWLRQ RI WKH WHOHVFRSH WKDW DVWURQRPHUV FRXOG SURYLGH SURRI WKDW

$ULVWRWOH ZDV IXQGDPHQWDOO\ ZURQJ� $Q HPSLULFDO� TXDQWLWDWLYH VWXG\ RI WKH VN\ E\

&RSHUQLFXV DQG .HSOHU ILQDOO\ E\SDVVHG WKH SKLORVRSK\ RI $ULVWRWOH DQG FKDPSLRQHG WKH

WUDQVLWLRQ LQWR HYLGHQFH�EDFNHG VFLHQFH� 7KH ILUVW QRWHV RI WKLV ZDOW] UHVRXQGHG DIWHU WKH

IDOO RI 5RPDQL]HG &RQVWDQWLQRSOH WR WKH 2WWRPDQ (PSLUH LQ ����� *UHHN VFKRODUV IOHG

IURP WKH FLW\ WR ,WDO\� EULQJLQJ WKH DQFLHQW ZRUNV ZLWK WKHP� ,W ZDV WKH UHGLVFRYHU\ RI

WKHVH�ZRUNV�LQ�0HGLHYDO�(XURSH�WKDW�VSDUNHG�WKH�VHFRQG�JUHDW�LQWHOOHFWXDO�SHULRG�

�� 'H�&DHOR S�������%RRN�,,,��LL�����E�
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:H VWLOO VHH SUHFXUVRUV WR 1HZWRQ IURP WKLV WLPH SHULRG� WKRXJK� QRWDEO\ -HDQ %XULGDQ

������������ ERUQ LQ %pWKXQH� 3DULV� DQG KLV LPSHWXV WKHRU\� ,Q 4XHVWLRQV RQ WKH (LJKW

%RRNV RI WKH 3K\VLFV RI $ULVWRWOH� %XULGDQ VKRZV D FOHDU DZDUHQHVV RI LQHUWLDO PRWLRQ

DQG�LQWURGXFHV�KLV�FRQFHSW�RI�LPSHWXV�

7KXV ZH FDQ DQG RXJKW WR VD\ WKDW LQ WKH VWRQH RU RWKHU
SURMHFWLOH WKHUH LV LPSUHVVHG VRPHWKLQJ ZKLFK LV WKH PRWLYH
IRUFH �YLUWXV PRWLYD� RI WKDW SURMHFWLOH� $QG WKLV LV HYLGHQWO\
EHWWHU WKDQ IDOOLQJ EDFN RQ WKH VWDWHPHQW WKDW WKH DLU
FRQWLQXHV WR PRYH WKDW SURMHFWLOH� )RU WKH DLU DSSHDUV UDWKHU
WR UHVLVW� 7KHUHIRUH� LW VHHPV WR PH WKDW LW RXJKW WR EH VDLG
WKDW WKH PRWRU DQG PRYLQJ D PRYLQJ ERG\ LPSUHVVHV �LQ /DWLQ�
LPSULPLW� RU SUHVVLQJ LQWR� LQ LW D FHUWDLQ LPSHWXV RU D FHUWDLQ
PRWLYH IRUFH �YLV PRWLYD� RI WKH PRYLQJ ERG\� >ZKLFK LPSHWXV
DFWV@ LQ WKH GLUHFWLRQ WRZDUG ZKLFK WKH PRYHU ZDV PRYLQJ WKH
PRYLQJ ERG\� HLWKHU XS RU GRZQ� RU ODWHUDOO\� RU FLUFXODUO\�
$QG E\ WKH DPRXQW WKH PRWRU PRYHV WKDW PRYLQJ ERG\ PRUH
VZLIWO\� E\ WKH VDPH DPRXQW� LW ZLOO LPSUHVV LQ DW D VWURQJHU
LPSHWXV� ,W LV E\ WKDW LPSHWXV WKDW WKH VWRQH LV PRYHG DIWHU
WKH SURMHFWRU FHDVHV WR PRYH� %XW WKDW LPSHWXV LV FRQWLQXDOO\
GHFUHDVHG �UHPLWWLWXU� EH VHQW EDFN E\� E\ WKH UHVLVWLQJ DLU DQG
E\ WKH JUDYLW\ RI WKH VWRQH� ZKLFK LQFOLQHV LW LQ D GLUHFWLRQ
FRQWUDU\ WR WKDW LQ ZKLFK WKH LPSHWXV ZDV QDWXUDOO\ SUHGLVSRVHG
WR PRYH LW� 'RHV WKH PRYHPHQW RI WKH VWRQH FRQWLQXDOO\ EHFRPH
VORZHU� DQG ILQDOO\ WKDW LPSHWXV LV VR GLPLQLVKHG RU FRUUXSWHG
WKDW WKH JUDYLW\ RI WKH VWRQH ZLQV RXW RYHU LW DQG PRYHV WKH

VWRQH�GRZQ�WR�LWV�QDWXUDO�SODFH"��

7KLV SDVVDJH DQWLFLSDWHV QRW RQO\ 1HZWRQ¶V )LUVW DQG 6HFRQG /DZV RI PRWLRQ EXW DOVR KLV

LGHQWLILFDWLRQ RI PRPHQWXP DV D IXQGDPHQWDO FRQFHSW RI G\QDPLFV� ZKLFK KH GHILQHG DV

WKH SURGXFW RI D ERG\¶V PDVV DQG LWV YHORFLW\� ,Q WKH ODVW VHQWHQFH� %XULGDQ GHQRWHV WKH

VWUHQJWK RI WKH LPSHWXV DV SURSRUWLRQDO WR WKH VSHHG RI WKH ERG\ WKDW LV WKURZQ� 7KHVH

GHVFULSWLRQV DUH UHPDUNDEO\ VLPLODU DQG LW LV QRW XQWLO 1HZWRQ KLPVHOI WKDW IXQGDPHQWDO

TXDOLWLHV RI G\QDPLFV DUH IRUPXODWHG ZLWK VXFK FODULW\ DQG HIIHFWLYHQHVV� 7KXV� %XULGDQ¶V

FKLHI FRQWULEXWLRQ ZDV RYHUFRPLQJ WKH $ULVWRWHOLDQ LGHD WKDW QR PRWLRQ LV SRVVLEOH

ZLWKRXW D FRQVWDQW ³SXVKHU�´ %XW HYHQ VR� WKHUH ZDV QRW \HW D WLH EHWZHHQ WKH

GHYHORSPHQW RI QHZ SK\VLFDO FRQFHSWV DQG H[SHULPHQWDO PHDVXUHPHQW� 1HYHUWKHOHVV�

�� %XULGDQ��-HDQ��HW�DO� 4X VWLRQHV�6XSHU�2FWR�/LEURV 3K\VLFRUXP�$ULVWRWHOLV��%ULOO��������
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LPSHWXV WKHRU\ JDLQHG ZLGHVSUHDG DFFHSWDQFH� DQG E\ ���� KDG DOPRVW FRPSOHWHO\

UHSODFHG�$ULVWRWHOLDQ�WKHRU\�

7KH GLVFRYHU\ RI G\QDPLFV LQ DQWLTXLW\ KLQJHG RQ D GR]HQ RU VR LQVLJKWV WKDW ZHUH DOO

FHQWHUHG RQ PDWKHPDWLFDO GHVFULSWLRQV RI HPSLULFDOO\ REVHUYHG PRWLRQV� 7KH 0LGGOH

$JHV LQ (XURSH IDLOHG WR SURGXFH D VLQJOH VXFK LQVLJKW� %XULGDQ¶V DUJXPHQW ODFNHG KDUG

HYLGHQFH WKDW FRXOG EH H[SUHVVHG LQ D PDWKHPDWLFDOO\ HOHJDQW ZD\� 7KH LGHDV ZHUH WKHUH�

WKH PDWKHPDWLFV KDG EHHQ GHYHORSHG� EXW IRU VRPH UHDVRQ RU DQRWKHU� WKH\ ZHUH QRW SXW

WRJHWKHU� 7KXV� ZKHQ WKH WKLQNHUV RI WKH 5HQDLVVDQFH FRQQHFWHG WKHVH GRWV� LW

UHYROXWLRQL]HG�WKH�ZRUOG��/HW�XV�ORRN�QRZ�DW�WKHLU�DGYDQFHPHQWV�

1LFRODXV &RSHUQLFXV ����������� ZDV ERUQ LQ 7RUXx LQ HDVWHUQ 3RODQG� $W WKH DJH RI ���

KH VWXGLHG LQ &UDFRZ� ZKHUH KH DFTXLUHG VHYHUDO DVWURQRPLFDO WUHDWLVHV� 0RVW QRWDEO\�

KH UHDG WKH $OSKRQVLQH 7DEOHV� ZKLFK WDOOLHG FDOFXODWLRQV RI WKH SRVLWLRQ RI WKH SODQHWV DW

DQ\ JLYHQ WLPH EDVHG RQ 3WROHPDLF WKHRU\� ZKLFK VDLG WKDW WKH SDWK RI WKH SODQHWV FRXOG

EH HVWLPDWHG E\ D VHULHV RI FLUFOHV� +LV XQFOH� D ELVKRS RI WKH &DWKROLF FKXUFK� VHQW

&RSHUQLFXV WR EH HGXFDWHG DW WKH 8QLYHUVLW\ RI %RORJQD ZKHUH KH VWXGLHG *UHHN�

PDWKHPDWLFV� ODZ� DQG PHGLFLQH� +H UHWXUQHG WR 3RODQG LQ ���� WR ZRUN IRU KLV XQFOH

XQWLO WKH ELVKRS GLHG LQ ����� ,W LV XQFOHDU ZKHQ KH KDG WKH LGHD WKDW UHGHILQHG

FRVPRORJ\� EXW VRPHWLPH EHWZHHQ ���������� KH EHJDQ WR FDUHIXOO\ UHYLVH 3WROHP\¶V

ZRUN� WKXV HPEDUNLQJ RQ D SHULRG RI REVHUYDWLRQV WKDW ODVWHG QHDUO\ WKH UHVW RI KLV OLIH�

,Q WKH SUHIDFH WR KLV 'H 5HYROXWLRQLEXV� &RSHUQLFXV KLPVHOI QRWHG WKDW KH KDG ZRUNHG

RQ KLV LGHD ³QRW PHUHO\ XQWLO WKH QLQWK \HDU� EXW E\ QRZ�

WKH�IRXUWK�SHULRG�RI�QLQH�\HDUV�´

:KDW� H[DFWO\� GLG &RSHUQLFXV SURSRVH" 7KH EDVLFV DUH

VWUDLJKWIRUZDUG� &RSHUQLFXV VXJJHVWHG WKDW WKH HDUWK

VLPXOWDQHRXVO\ URWDWHV DERXW DQ D[LV DQG UHYROYHV DURXQG

WKH VXQ� %XW LW ZDV QRW VR PXFK WKHVH PRWLRQV WKDW PDGH

&RSHUQLFXV¶V SURSRVHG WKHRU\ UHYROXWLRQDU\� $W WKH KHDUW

RI KLV LGHD ZDV D VLPSOH EXW QRQWULYLDO PDWKHPDWLFDO
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LQVLJKW� 8QWLO QRZ� WKH *UHHNV KDG UHSUHVHQWHG WKH PRWLRQ RI WKH ILYH SODQHWV NQRZQ WR

WKHP JHRPHWULFDOO\ ZLWK DQ HSLF\FOH� D VPDOO FLUFOH ZKRVH FHQWHU IROORZV WKH

FLUFXPIHUHQFH RI D ODUJHU FLUFOH� DV LOOXVWUDWHG WR WKH OHIW� ZLWK WKH REVHUYHU �(DUWK� DW WKH

FHQWHU RI WKH ODUJHU FLUFOH� &RSHUQLFXV¶V ILUVW JUHDW LQVLJKW ZDV WKDW� LI D ERG\ ZDV IDU

HQRXJK DZD\� LWV PRWLRQ WKURXJK WKH VN\ DV D UHVXOW RI WKH HSLF\FOH�GHIHUHQW

FRQILJXUDWLRQ ZRXOG EH LGHQWLFDO WR WKH PRWLRQ WKDW ZRXOG EH REVHUYHG LI ERWK WKH HDUWK

DQG WKH ERG\ PRYHG LQ FLUFXODU RUELWV RI GLIIHUHQW UDGLL DERXW D FRPPRQ FHQWHU� %XW� WKH

UDWLR EHWZHHQ WKH UDGLL RI WKH HSLF\FOH WR WKH GHIHUHQW FLUFOH PXVW EH WKH VDPH DV WKH

UDGLXV�RI�WKH�HDUWK¶V�FLUFXODU�RUELW�FRPSDUHG�WR�WKH�ERG\
V�

)LJXUH����*HRPHWULF�SURRI�RI�&RSHUQLFXV¶V�ZRUN�

,Q WKH 3WROHPDLF FRQILJXUDWLRQ IRU DQ RXWHU SODQHW� WKH

REVHUYHU LV VWDWLRQHG DW 2� WKH FHQWHU RI WKH GHIHUHQW

JXLGH DW '� DQG WKH SODQHW DW 3� 7KH VLJKWOLQH EHWZHHQ

WKH SODQHW DQG WKH REVHUYHU LV DORQJ 23� ,Q WKH

&RSHUQLFDQ FRQILJXUDWLRQ� WKH HDUWK¶V RUELW LV

FHQWHUHG RQ 2� WKH HDUWK LV DW 2¶� DQG WKH SODQHW LV DW

'� 7KH VLJKWOLQH EHWZHHQ WKH SODQHW DQG WKH REVHUYHU

LV DORQJ 2¶'� ZKLFK LV SDUDOOHO WR 23� 7KH REVHUYHG

SKHQRPHQD��WKXV��DUH�WKH�VDPH�

)ROORZLQJ WKLV QRWH� &RSHUQLFXV¶V VHFRQG LQVLJKW ZDV WKDW LI WKH PRWLRQ RI WKH HDUWK

DURXQG WKH VXQ ZDV D FRPSRQHQW RI WKH REVHUYHG PRWLRQ RI WKH SODQHWV� WKH UDGLL RI WKH

RWKHU SODQHW¶V RUELWV FRXOG EH GHGXFHG IURP WKH REVHUYHG PRWLRQ DQG H[SUHVVHG LQ WHUPV

RI WKH UDGLXV RI HDUWK¶V FLUFXODU RUELW� ,PPHGLDWHO\ IURP WKLV� LW IROORZHG WKDW WKH RUELWV

RI 0DUV� -XSLWHU� DQG 6DWXUQ PXVW OLH RXWVLGH RXUV� DQG 0HUFXU\ DQG 9HQXV� IRU ZKLFK LW

ZDV�QHFHVVDU\�WR�LQYHUW�WKH�HSLF\FOH�DQG�GHIHUHQW��PXVW�KDYH�RUELWV LQVLGH WKH�HDUWK¶V�

7KH LPSDFW RI WKH &RSHUQLFDQ UHYROXWLRQ LV LPPHQVH� ILQDOO\� WKH SDUDGLJP RI

$ULVWRWHOLDQ WHUUHVWULDO PRWLRQ ZDV GHEXQNHG� ,QWHUHVWLQJO\� WKHUH ZDV QR PDMRU
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REVHUYDWLRQDO GLVFRYHU\ WKDW LQVWLJDWHG KLV WKHRU\� LW ZDV EDVHG SXUHO\ RQ H[LVWLQJ�

SUHGHYHORSHG LGHDV� UHLQWHUSUHWLQJ ZKDW ZDV DOUHDG\ NQRZQ� ,Q WKH KLVWRU\ RI SK\VLFV�

ZH VHH RQO\ RQH RWKHU FRPSDUDEOH HYHQW ² (LQVWHLQ¶V FUHDWLRQ RI VSHFLDO UHODWLYLW\� /LNH

&RSHUQLFXV� (LQVWHLQ¶V WKHRULHV FRQVLVWHG RI SXUH UHLQWHUSUHWDWLRQ� EXW RI 0D[ZHOO UDWKHU

WKDQ�3WROHP\�

:KDW SHUVLVWHG IURP WKH *UHHNV� WKRXJK� LV WKH IDVFLQDWLRQ ZLWK RUGHU DQG EHDXW\� 7\FKR

%UDKH ������������ DQ HOLWH 'DQLVK DVWURQRPHU� ZDV JUHDWO\ LQIOXHQFHG E\ &RSHUQLFXV�

EXW KH FRXOG QRW DFFHSW WKH &RSHUQLFDQ FRVPRORJ\� 3HUKDSV EHFDXVH RI WKH DXWKRULW\ RI

KLV IDLWK� SHUKDSV EHFDXVH RI KLV GLVEHOLHI WKDW HDUWK FRXOG URWDWH ZLWKRXW KXPDQ

DZDUHQHVV� EXW PRVW OLNHO\� %UDKH LQYHQWHG KLV RZQ 7\FKRQLF V\VWHP EHFDXVH RI WKH

VKHHU VL]H RI WKH XQLYHUVH WKDW WKH &RSHUQLFDQ WKHRU\ LPSOLHG� +LV RZQ REVHUYDWLRQV�

PDGH ZLWK XQSUHFHGHQWHG DFFXUDF\� LPSOLHG KXJH GLVWDQFHV EHWZHHQ WKH HDUWK DQG WKH

VWDUV� %UDKH¶V REVHUYDWLRQDO JROGHQ DJH ZDV EHWZHHQ WKH \HDUV ���� DQG ���� RQ WKH

LVODQG RI +YHQ� MXVW RII WKH VRXWKZHVW FRDVW RI 6ZHGHQ� .LQJ )UHGHULFN ,, RI 'HQPDUN

VSRQVRUHG WKH FRQVWUXFWLRQ DQG RXWILWWLQJ RI DQ REVHUYDWRU\� 8UDQLERUJ� ZKLFK DOORZHG

%UDKH WR GHYHORS KLV SDVVLRQ IRU DFFXUDF\� 2YHU WKH \HDUV� %UDKH WUDLQHG VHYHUDO

DVVLVWDQWV DQG PDGH VXEVWDQWLDO FRQWULEXWLRQV WR WKH ILHOG RI DVWURQRP\� +H ZHQW WR

JUHDW OHQJWKV WR PHDVXUH WKH SRVLWLRQ RI VWDUV ZLWK PLQLPDO HUURU� ZKLFK KH XVHG WR ILQG

SODQHWDU\ DQG OXQDU SRVLWLRQV� $IWHU WKH GHDWK RI KLV UR\DO SDWURQ LQ ����� %UDKH IRXQG D

QHZ VSRQVRU LQ ���� LQ 5XGROSK ,,� WKH +RO\ 5RPDQ (PSHURU� ZKR DSSRLQWHG KLP

,PSHULDO $VWURQRPHU DQG LQYLWHG KLP WR 3UDJXH� %HQDWN\ &DVWOH ZDV SXW DW KLV GLVSRVDO�

EXW OLWWOH VLJQLILFDQW ZRUN ZDV FRPSOHWHG LQ WKH ODVW WZR \HDUV RI KLV OLIH� 7KDW LV� H[FHSW

IRU�WKH�WUDLQLQJ�RI�KLV�QHZ�DVVLVWDQW�QDPHG�-RKDQQHV�.HSOHU�

-RKDQQHV .HSOHU ����������� ZDV ERUQ LQ VRXWKHUQ *HUPDQ\ LQ WKH YLOODJH RI :HLO GHU

6WDGW� +H ZDV HGXFDWHG DW WKH H[SHQVH RI WKH 'XNH RI :�UWWHPEHUJ DQG LQ ����� KH

VWXGLHG XQGHU WKH LQIOXHQFH RI 0LFKDHO 0lVWOLQ� DQ H[FHOOHQW DVWURQRPHU WKDW LQWURGXFHG

.HSOHU WR &RSHUQLFDQ DVWURQRP\� ,Q ����� .HSOHU EHJDQ WR WHDFK PDWKHPDWLFV DQG

DVWURQRP\ DQG VWDUWHG UXPLQDWLQJ RQ FRVPRORJLFDO TXHVWLRQV� +H VRXJKW WR H[SODLQ

WKUHH WKLQJV ² WKH QXPEHU RI SODQHWV LQ RXU VRODU V\VWHP� WKH GLDPHWHUV RI WKHLU RUELWV�

DQG WKH VSHHG RI WKHLU UHYROXWLRQV� ,Q WKHVH TXHVWLRQV� ZH FDQ VHH WKH SURIRXQG LPSDFW RI
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WKH &RSHUQLFDQ UHYROXWLRQ� EHIRUH ZKLFK� WKHVH LGHDV FRXOG KDUGO\ EH DVNHG� ,Q .HSOHU¶V

ZULWLQJV� ZH FDQ VHH WKH GHHS LQIOXHQFH RI 'H 5HYROXWLRQLEXV DQG &RSHQLFXV¶V H[DOWDWLRQ

RI WKH VXQ DV WKH FHQWHU RI WKH XQLYHUVH� (YHQ PRUH VR� .HSOHU ZDV DIIHFWHG E\

&RSHUQLFXV DQG WKH *UHHN¶V FHOHEUDWLRQ RI KDUPRQ\� 7R WKLV GD\� .HSOHU¶V 7KLUG /DZ LV

UHIHUUHG WR DV WKH KDUPRQLF ODZ� DFNQRZOHGJLQJ WKH EHDXWLIXO UHODWLRQVKLS EHWZHHQ WKH

SRVLWLRQV�DQG�VSHHGV�RI�WKH�SODQHWV�

,QGHHG� .HSOHU ZDV XWWHUO\ FRQYLQFHG WKDW *RG KDG FUHDWHG D KDUPRQLRXV� RUGHUHG ZRUOG

ZLWK WKH SXUSRVH RI VWLPXODWLQJ WKH VHQVHV RI PDQ� :KLOH PRGHUQ PLQGV PLJKW QRW

FRQVLGHU WKLV DWWLWXGH WR EH DOLJQHG ZLWK VFLHQFH� .HSOHU¶V DSSURDFK GURYH KLP WR ILQG

KDUPRQ\ LQ PDWKHPDWLFDO UHODWLRQVKLSV� +H EHOLHYHG WKDW QXPEHUV DQG JHRPHWU\ ZHUH

WKH UHPQDQWV RI *RG¶V KDQGLZRUN WKDW DOORZHG KXPDQLW\ WR H[SORUH +LV PDVWHUSLHFH�

7KLV SHUVSHFWLYH DOLJQHG .HSOHU ZLWK WKH VHDUFK RI 3ODWR DQG 3\WKDJRUDV WR ILQG

DUFKHW\SDO��KDUPRQLRXV�UHODWLRQVKLSV�EHWZHHQ�WKH�SODQHWV�

,Q -XO\ RI ����� .HSOHU ZDV WHDFKLQJ KLV VWXGHQWV DERXW KRZ WKH FRQMXQFWLRQ RI -XSLWHU

DQG 6DWXUQ LV DOZD\V VHSDUDWHG E\ HLJKW ]RGLDF VLJQV� SDVVLQJ JUDGXDOO\ IURP RQH
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WULDQJOH WR DQRWKHU� :KLOH GUDZLQJ WKH ILJXUH DERYH��� KH UHDOL]HG WKDW WKH WULDQJOHV

LQVFULEHG LQ WKH ODUJHU FLUFOH FLUFXPVFULEHG D VPDOOHU FLUFOH DQG WKDW WKH UDWLR RI WKH UDGLL

RI WKHVH FLUFOHV ZDV DSSUR[LPDWHO\ HTXDO WR WKH UDWLR RI WKH UDGLL RI -XSLWHU DQG 6DWXUQ¶V

RUELWV� +H FRQFOXGHG WKDW FLUFXPVFULELQJ DQG LQVFULELQJ FLUFOHV LQ JHRPHWULFDO ILJXUHV

KHOG WKH NH\ WR XQORFNLQJ SODQHWDU\ JHRPHWU\� UDWKHU WKDQ QXPHULFDO UHODWLRQVKLSV�

'UDZLQJ D VTXDUH EHWZHHQ 0DUV DQG -XSLWHU OHQW D UHDVRQDEOH ILW WR WKHLU DFWXDO RUELWV�

DQG VR GLG D KH[DJRQ EHWZHHQ 0DUV DQG WKH (DUWK� 7KH SUREOHP ZDV WKDW KH FRXOG ILQG

QR *RGO\ UHDVRQ IRU VL[ SODQHWV� UDWKHU WKDQ �� RU ���� +H GHFLGHG WKDW WKH ILYH UHJXODU

3ODWRQLF VROLGV��� UDWKHU WKDQ WZR�GLPHQVLRQDO SODQH ILJXUHV� PXVW EH LQVFULEHG DQG

FLUFXPVFULEHG EHWZHHQ WKH VSKHUHV RI WKH SODQHWV� 7KXV� PDWKHPDWLFV FRXOG SURYH WKH

KDUPRQ\ SURYLGHG E\ VL[ SODQHWV� DV WKHUH ZHUH RQO\ ILYH SHUIHFW VROLGV WKDW FRXOG ILW

EHWZHHQ WKHLU VSKHUHV� <HDUV ODWHU� LQ ����� KH DGPLWWHG WKDW WKH DVWURQRPLFDO

REVHUYDWLRQV GLG QRW TXLWH PDWFK KLV VROXWLRQ� +H DWWULEXWHG WKH GLVFUHSDQFLHV WR *RG

ZLVKLQJ WR FUHDWH PXVLFDO KDUPRQLHV LQ WKH HFFHQWULFLWLHV RI WKH RUELWV� 2Q .HSOHU¶V

UHOLJLRXV OHDQLQJV WKDW REVFXUHG KLP IURP WKH FRPSOHWH WUXWK� , WXUQ WR /DSODFH
V

FRPPHQW� ³,W LV GHSUHVVLQJ IRU WKH KXPDQ PLQG WR KDYH WR VHH KRZ WKLV JUHDW PDQ GZHOOV

ZLWK GHOLJKW RQ KLV FKLPHULFDO VSHFXODWLRQV DQG UHJDUGV WKHP DV WKH VRXO DQG OLIH RI

DVWURQRP\���´

'HVSLWH WKHVH GLVFUHSDQFLHV� DIWHU UHFHLYLQJ 0lVWOLQ¶V DSSURYDO� .HSOHU SXEOLVKHG KLV

ILUVW ZRUN� 0\VWHULXP &RVPRJUDSKLFXP �7KH &RVPLF 6HFUHW�� LQ ����� 7KH SXEOLFDWLRQ

RI WKLV WH[W LQVWLJDWHG .HSOHU WR VHHN PRUH DFFXUDWH GDWD DQG EURXJKW DERXW KLV WXUEXOHQW

FROODERUDWLRQ ZLWK %UDKH LQ ����� .HSOHU LQLWLDOO\ WUDYHOHG WR 3UDJXH LQ VHDUFK RI SUHFLVH

GDWD RQ SODQHWDU\ GLVWDQFHV WKDW KH KRSHG ZRXOG FRQILUP KLV VSHFXODWLRQV LQ0\VWHULXP

&RVPRJUDSKLFXP� EXW WKLV GDWD GLG QRW H[LVW \HW EHFDXVH %UDKH GLG QRW \HW XQGHUVWDQG

WKH PRWLRQV RI WKH SODQHWV� 7KXV� .HSOHU¶V HIIRUWV SLYRWHG WR WKH VWXG\ RI WKH PRWLRQ RI

�� 4XRWHG IURP 0� &DVSDU
V LQWURGXFWLRQ WR KLV *HUPDQ WUDQVODWLRQ RI WKH 0\VWHULXP &RVPRJUDSKLFXP�
%HQQR�)LOVHU�9HUODJ��$XJVEXUJ���������S��[[[

�� $ UHJXODU 3ODWRQLF VROLG LV D FRQYH[� WKUHH�GLPHQVLRQDO SRO\KHGURQ ZLWK VLGHV FRPSRVHG RI LGHQWLFDO
SRO\JRQV ZKRVH YHUWLFHV PHHW DW WKH VDPH WKUHH�GLPHQVLRQDO DQJOH� 7KH ILYH 3ODWRQLF VROLGV DUH WKH
WHWUDKHGURQ �³S\UDPLG´� IRXU VLGHV FRPSRVHG RI HTXLODWHUDO WULDQJOHV�� KH[DKHGURQ �³FXEH´� VL[ VLGHV
FRPSRVHG RI VTXDUHV�� RFWDKHGURQ� GRGHFDKHGURQ� DQG LFRVDKHGURQ� 3ODWR K\SRWKHVL]HG LQ 7LPDHXV WKDW
WKH�FODVVLFDO�HOHPHQWV�RI�ILUH��HDUWK��DLU��DHWKHU��DQG�ZDWHU��UHVSHFWLYHO\��ZHUH�FRPSRVHG�RI�WKHVH�VKDSHV�

�� 5HSURGXFHG IURP -RKDQQHV .HSOHU *HVDPPHOWH :HUNH� &�+� %HFN
VFKH 9HUODJVEXFKKDQGOXQJ� 0XQLFK�
9RO�����S����
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0DUV� DQ HQGHDYRU WKDW HQJDJHG KLP IRU WKH EHWWHU SDUW RI ILYH \HDUV DQG FXOPLQDWHG

ZLWK�KLV�ILUVW�WZR�ODZV�

+LV JUHDWHVW GLVFRYHU\ ZDV IRXQG LQ WKH HDUO\ PRQWKV RI ����� $IWHU DERUWLQJ KLV PLVVLRQ

WR FDOFXODWH 0DUV¶V PRWLRQ XVLQJ DUHD DQG GLVWDQFH ODZ FDOFXODWLRQV� .HSOHU WXUQHG WR

WULDQJXODWLRQ WR ILQG WKH SODQHW¶V RUELW GLUHFWO\� +H ILUVW GHWHUPLQHG WKH SRVLWLRQ RI WKUHH

SRLQWV LQ KHOLRDVWUDO VSDFH DQG IRXQG WKH FLUFOH WKDW SDVVHG WKURXJK WKHP� .QRZLQJ WKH

FHQWHU RI WKDW FLUFOH DQG WKH SRVLWLRQ RI WKH VXQ� KH FRXOG WKHQ GHILQH WKH RUELW¶V PDMRU

D[LV� +H IRXQG WKDW WKLV ZDV QRW FRQJUXHQW ZLWK KLV REVHUYDWLRQV DQG UHSHDWHG WKH

SURFHGXUH IRU IXUWKHU WULSOHWV RI WULDQJXODWHG SRVLWLRQV� HDFK WLPH KH IRXQG D GLIIHUHQW

SURSRVHG RUELW� 7KH HYLGHQFH ZDV GDPQLQJ� .HSOHU KDG GLVFRYHUHG WKDW WKH RUELW RI 0DUV

FRXOG QRW EH D FLUFOH� 7KLV GLVFRYHU\� DORQJ ZLWK WKH PDQ\ IDLOXUHV DORQJ WKH ZD\� ZDV

ZULWWHQ�LQ�.HSOHU¶V $VWURQRPLD�1RYD DQG�SXEOLVKHG LQ������

$V .HSOHU LQYHVWLJDWHG DVWURQRPLFDO PRWLRQV� D ELW WR WKH VRXWK� *DOLOHR �����������

EHJDQ WR DSSO\ PDWKHPDWLFDO DSSURDFKHV WR WHUUHVWULDO PRYHPHQWV� (DUO\ LQ KLV FDUHHU�

*DOLOHR GUHZ XSRQ WKH ZRUN RI $ULVWRWOH� DOEHLW FULWLFDOO\� :KLOH ZDWFKLQJ D VWRUP� *DOLOHR

QRWLFHG WKDW DOO RI WKH KDLOVWRQHV ODQGHG DW WKH VDPH WLPH� UHJDUGOHVV RI WKHLU VL]H�

$VVXPLQJ WKH\ VWDUWHG WR IDOO DW DSSUR[LPDWHO\ WKH VDPH WLPH� DW WKH RQVHW RI WKH VWRUP�

WKLV SKHQRPHQRQ YLRODWHG WKH $ULVWRWHOLDQ WKHRU\ WKDW KHDYLHU REMHFWV IDOO IDVWHU WKDQ

OLJKW RQHV� 7KXV LQ ����� DIWHU *DOLOHR KDG PRYHG WR 3DGXD� KH FRQYHUWHG WR &RSHUQLFDQ

FRVPRORJ\� :LWK WKLV VKLIW� *DOLOHR ZRUNHG LQ KLV JROGHQ DJH RI NLQHPDWLFV IURP ���� WR

����� GLVFRYHULQJ ERWK WKH ODZ RI IUHHIDOO DQG WKH SDUDEROLF SDWK RI SURMHFWLOH PRWLRQ� +H

PDGH JUHDW VWULGHV LQ LPSURYLQJ WKH WHOHVFRSHV RI WKH WLPH DQG EHJDQ WR REVHUYH WKH

PRRQ LQ ����� +H ZURWH XS KLV ZRUN DQG KLV REVHUYDWLRQV LQ D ERRN WLWOHG 6LGHUHXV

1XQFLXV �7KH 0HVVDJH RI WKH 6WDUV�� SXEOLVKHG LQ ����� DQG EHFDPH DQ DFFODLPHG

VFLHQWLVW�RQ�WKH�LQWHUQDWLRQDO�VWDJH�

7KLV IDPH HQVXUHG ZLGHVSUHDG UHDGHUVKLS RI KLV ODWHU ERRNV� HVSHFLDOO\ WKRVH ZULWLQJ

DERXW .HSOHU¶V ZRUN RQ &RSHUQLFDQ DVWURQRP\� *DOLOHR¶V REVHUYDWLRQV VXSSRUWHG

.HSOHU¶V DUJXPHQW WKDW WKH FHOHVWLDO ERGLHV PXVW RUELW RWKHU FHOHVWLDO ERGLHV UDWKHU WKDQ

PDWKHPDWLFDO SRLQWV� )XUWKHUPRUH� RQFH KH GLVFRYHUHG WKH SKDVHV RI 9HQXV� ZKLFK
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FRQILUPHG WKH SODQHWV ZHUH DUUDQJHG DV &RSHUQLFXV DUJXHG� WKH *UHHN GLVWLQFWLRQ

EHWZHHQ WKH SHUIHFW KHDYHQV DQG LPSHUIHFW (DUWK ZDV XOWLPDWHO\ GHVWUR\HG� *DOLOHR KDG

SURYHG WKDW WKH SODQHWV ZHUH QRW DV GLYLQH DV SUHYLRXVO\ WKRXJKW� EHJLQQLQJ WKH

LQIDPRXV FRQIOLFW ZLWK WKH &DWKROLF &KXUFK WKDW GRPLQDWHG WKH QH[W WZHQW\ \HDUV RI KLV

OLIH�

2ULJLQDO WR WKH ZRUN RI *DOLOHR LV KLV IRFXV RQ GHVFULELQJ PRWLRQ PDWKHPDWLFDOO\� UDWKHU

WKDQ WU\LQJ WR H[SODLQ LW� ,QVWHDG RI DWWHPSWLQJ WR JLYH D IUDPHZRUN RI G\QDPLFV� KH

GHGLFDWHG KLPVHOI WR JDWKHULQJ SUHFLVH DQG FRUUHFW REVHUYDWLRQV� WKXV UHHVWDEOLVKLQJ

PDWKHPDWLFV DV D NH\ FKDUDFWHU LQ WKH TXHVW WR GHVFULEH QDWXUH� +H SULRULWL]HG FDUHIXO

DQDO\VLV RI REVHUYDWLRQV RYHU $ULVWRWOH¶V ORJLFDO DSSURDFK� LQVLVWLQJ WKDW KXPDQ LQWXLWLRQ

FRXOG EH GHFHLYHG� 7KLV ZDV WKH VHFUHW WR KLV VXFFHVV� *DOLOHR VWRSSHG VHDUFKLQJ IRU WKH

ZK\ DQG IRFXVHG RQ WKH KRZ� 5DWKHU WKDQ H[SODLQ ZK\ VWRQHV IHOO WR WKH JURXQG ZLWK

DFFHOHUDWHG PRWLRQ� *DOLOHR WULHG WR H[SODLQ WKH H[WHQW DW ZKLFK WKDW DFFHOHUDWLRQ

RFFXUUHG�

$QRWKHU LPSRUWDQW GLIIHUHQFH EHWZHHQ $ULVWRWOH DQG *DOLOHR ZDV WKH ODWWHU¶V FRQFHSW RI

SHUIHFWO\ PDWKHPDWLFDO PRWLRQ� *DOLOHR ZURWH DERXW WKH SDWK D ERG\ ZRXOG IROORZ LI QRW

GLVWXUEHG E\ DLU UHVLVWDQFH DQG IULFWLRQ� LQYHQWLQJ WKH ³LGHDO SK\VLFV ZRUOG´ ZH DOO

GHSHQG RQ� )RU $ULVWRWOH� WKH DJHQW RI D ERG\¶V PRWLRQ ZDV WKH PHGLXP ² VSHHG FDPH

IURP WKH ³SXVKLQJ´ RU ³UHVLVWDQFH´ RI WKH PHGLXP� )RU *DOLOHR� WKH HIIHFW RI WKH PHGLXP

ZDV�RQO\�WKDW�RI�D�ERWKHUVRPH�GLVWUDFWLRQ�IURP�SHUIHFW��PDWKHPDWLFDO�PRWLRQ�

,QWHUHVWLQJO\� WKRXJK� *DOLOHR GHVFULEHV WKH DFFHOHUDWLRQ RI D EDOO UROOLQJ GRZQ D VORSH LQ

$ULVWRWHOLDQ WHUPV� $ ERG\ PRYLQJ GRZQZDUG DFFHOHUDWHV IURP D WHQGHQF\ WRZDUGV LWV

³QDWXUDO PRWLRQ´ DQG UHVLVWV UROOLQJ XSZDUG EHFDXVH LW LV FDUULHG IXUWKHU IURP LWV

³QDWXUDO�SODFH�´

$ ERG\ VXEMHFW WR QR H[WHUQDO UHVLVWDQFH RQ D SODQH VORSLQJ QR
PDWWHU KRZ OLWWOH EHORZ WKH KRUL]RQ ZLOO PRYH GRZQ >WKH SODQH@
LQ QDWXUDO PRWLRQ� ZLWKRXW WKH DSSOLFDWLRQ RI DQ\ H[WHUQDO
IRUFH� 7KLV FDQ EH VHHQ LQ WKH FDVH RI ZDWHU� $QG WKH VDPH ERG\
RQ D SODQH VORSLQJ XSZDUG� QR PDWWHU KRZ OLWWOH� DERYH WKH
KRUL]RQ� GRHV QRW PRYH XS >WKH SODQH@ H[FHSW E\ IRUFH� $QG VR
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WKH FRQFOXVLRQ UHPDLQV WKDW RQ WKH KRUL]RQWDO SODQH LWVHOI WKH
PRWLRQ�RI�WKH�ERG\�LV�QHLWKHU�QDWXUDO�QRU�IRUFHG���

+LV ODVW FRPPHQW LV LQWHUHVWLQJ� *DOLOHR GHVFULEHV VXFK PRWLRQ DV ³QHXWUDO�´ UDWKHU WKDQ

PL[HG� DQG DFNQRZOHGJHV WKDW WKH\ PD\ EH SHUSHWXDO� ³)RU LI >D ERG\¶V@ PRWLRQ LV QRW

FRQWUDU\ WR QDWXUH� LW VHHPV WKDW LW VKRXOG PRYH SHUSHWXDOO\� EXW LI LWV PRWLRQ LV QRW

DFFRUGLQJ WR PRWLRQ� LW VHHPV WKDW LW VKRXOG ILQDOO\ FRPH WR UHVW���´ :KLOH KH QHYHU

H[SOLFLWO\ XVHV WKH ZRUG µLQHUWLD¶� *DOLOHR FOHDUO\ UHFRJQL]HG WKH FKDUDFWHULVWLF SHUVLVWHQFH

RI�PRWLRQ DWWULEXWHG�WR�WHUUHVWULDO�ERGLHV�WKDW�LV HQFDSVXODWHG�LQ�1HZWRQ¶V�)LUVW�/DZ�

*DOLOHR VRRQ UHDOL]HG WKDW E\ UHGXFLQJ WKH VORSH RI WKH SODQH KH ZDV DEOH WR UHGXFH WKH

DFFHOHUDWLRQ RI D UROOLQJ EDOO� ,Q ����� KH GHYLVHG D ZD\ WR PHDVXUH VSHHG DQG

DFFHOHUDWLRQ� +H OHW D EDOO UROO GRZQ D VKDOORZ SODQH �RI OHVV WKDQ ��� IURP UHVW DQG

PDUNHG LWV FKDQJH LQ SRVLWLRQ �LQ PLOOLPHWHUV� HYHU\ KDOI�VHFRQG� DV PHDVXUHG E\

PXVLFDO EHDWV� +H GLVFRYHUHG D VLPSOH UHODWLRQVKLS� LI WKH GLVWDQFH WUDYHOHG LQ WKH ILUVW

LQWHUYDO RI WLPH LV QRUPDOL]HG WR EH �� WKH GLVWDQFH WUDYHOHG LQ WKH VHFRQG LQWHUYDO LV

HTXDO WR �� WKHQ � LQ WKH WKLUG LQWHUYDO� HWF� 7KDW LV� LI [�W� PHDVXUHV GLVWDQFH WUDYHOHG LQ

WLPH W�

ՠഈɘഉ ࡠ ՠഈɗഉ� ࡦ �ɘ

ՠഈəഉ ࡠ ՠഈɘഉ ࡦ ɚ

ՠഈɚഉ ࡠ ՠഈəഉ ࡦ ɜ

Ϋ ՠഈՖഉ ࡠ ՠഈՖ ࡠ ɘഉ ࡦ əՖ ࡠ ɘ���

$W ODVW� WKH DSSOLFDWLRQ RI PDWKHPDWLFDO SUHFLVLRQ WR WKH IRXUWK GLPHQVLRQ� :LWK VLPSOH

DGGLWLRQ��ZH�VHH�WKDW�SRVLWLRQ LQFUHDVHV�DV�D�VTXDUH RI�WKH�WLPH�

ՠഈɗഉ ࡦ ɗ

ՠഈɘഉ ࡦ ɘ

ՠഈəഉ ࡦ ɛ

Ϋ ՠഈՖഉ ࡦ Ֆə

2U��LQ�D�PRUH�UHFRJQL]DEOH�IRUP�

�� ,ELG��S����
�� *DOLOHR� 'H�0RWX S����



��

ՠ ࡦ ɘ
ə Չ՜

ə

7KLV GLVFRYHU\ FRQYLQFHG *DOLOHR WKDW LQGHHG� PDWKHPDWLFV ZDV WKH ODQJXDJH RI QDWXUH�

+H ZDV DEOH WR XVH D IRUPXOD WR SUHGLFW D ERG\¶V PRWLRQ DQG VHSDUDWH WKH LGHDOL]HG VWDWH

IURP WKH REVHUYHG PRWLRQ� 7KLV WHFKQLTXH ZDV XVHG E\ 1HZWRQ WR GLYLGH LQHUWLDO PRWLRQ

DQG GLVWXUEDQFHV IURP IRUFHV OLNH JUDYLW\ DQG PDJQHWLVP� *DOLOHR¶V RWKHU PDMRU

GLVFRYHULHV ² VXFK DV WKH SDUDEROLF QDWXUH RI SURMHFWLOH PRWLRQ� KLV WKHRU\ RI WKH WLGHV�

DQG KLV WKRXJKWV RQ UHODWLYLW\ WKDW ZH UHIHU WR DV *DOLOHDQ LQYDULDQFH ² ZHUH KXJH

DGYDQFHPHQWV LQ WKH ILHOG RI QDWXUDO SKLORVRSK\� (QWLUH ERRNV FRXOG EH GHYRWHG WR HDFK

RI�WKRVH�PRPHQWRXV�LGHDV�

7KH JLVW� WKRXJK� LV WKDW WKHVH GLVFRYHULHV EURXJKW WKH VWXG\ RI QDWXUH WR WKH WKUHVKROG RI

JUHDWQHVV DQG GLG VR JRYHUQHG E\ PDWKHPDWLFV DQG JHRPHWU\� .HSOHU¶V ELJJHVW VWUXJJOH

ZDV KLV DPELWLRQ� KH ZDV REVHUYLQJ PRWLRQ WKDW ZDV WRR FRPSOH[ IRU KLP WR JUDVS� 7KH

FRPSOH[LW\ LQ WKH V\VWHP RI WKH KHDYHQV REVFXUHG KLP IURP VHHLQJ WKH IXQGDPHQWDO ODZV

RI G\QDPLFV� %\ IRFXVLQJ RQ WKH IRXQGDWLRQV ² RQH�GLPHQVLRQDO PRWLRQ ZLWK FRQVWDQW

DFFHOHUDWLRQ ² *DOLOHR ZDV DEOH WR PDNH IDU PRUH VLJQLILFDQW VWULGHV WKDQ .HSOHU� 7KH

RWKHU JUHDW DGYDQWDJH WKDW *DOLOHR SRVVHVVHG E\ VWXG\LQJ WHUUHVWULDO UDWKHU WKDQ FHOHVWLDO

PRWLRQ LV WKH DELOLW\ WR PDQLSXODWH LQLWLDO FRQGLWLRQV� 7KH V\VWHPV LQ DVWURQRP\ DUH

XQLTXH FDVHV WKDW DUH XQFKDQJHDEOH E\ KXPDQV� *DOLOHR¶V DGYDQFHPHQWV LQ WKH VFLHQWLILF

PHWKRG ZHUH SRVVLEOH EHFDXVH KH ZDV DEOH WR FRQWURO QHDUO\ HYHU\ YDULDEOH LQ KLV

H[SHULPHQWV� ,W LV PXFK HDVLHU WR GLVFRYHU KRZ WKH DQJOH RI D VORSH DIIHFWV D NLQHPDWLF

V\VWHP�LI�LW�LV�WKH�RQO\�YDULDEOH�WR�FKDQJH�

,W LV QRW LQWXLWLYH WR EHOLHYH WKDW JRLQJ EDFN WR WKH EDVLFV IXUWKHUV RXU DGYDQFHG

XQGHUVWDQGLQJ RI FRPSOH[ V\VWHPV� EXW *DOLOHR LV RXU SURRI� 7KH SDUDGLJP RI WKH

LPPXWDELOLW\ DQG SHUIHFWLRQ RI WKH KHDYHQV ZDV HQGHG E\ *DOLOHR� 7KH ILQDO VWUDZV ZHUH

'HVFDUWHV¶ FRRUGLQDWH V\VWHP DQG &KULVWLDDQ +X\JHQV¶ LQYHQWLRQ RI WKH SHQGXOXP FORFN�

ZKLFK UHYROXWLRQL]HG PHDVXUHPHQW DQG SUHFLVLRQ� $IWHU +X\JHQV GLVFRYHUHG FHQWULIXJDO

IRUFH� WKH ILUVW IRUP RI WKH ODZ RI FRQVHUYDWLRQ RI HQHUJ\� DQG WKH ODZ RI UHODWLYH

YHORFLWLHV� WKH VWXG\ RI G\QDPLFV ZDV SRLVHG IRU FRPSOHWH WUDQVIRUPDWLRQ� %DUERXU RIIHUV

LQVLJKW�LQWR�WKH�DGYDQFHPHQWV�IURP�WKLV�SHULRG�RI�VFLHQFH�LQ�D�ZRQGHUIXO�PHWDSKRU�
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+X\JHQV LV WKH ELUG LPSULQWHG RQ KLV HDUWKERXQG IDOFRQHU�
'HVFDUWHV� +H KDG IDVKLRQHG KLPVHOI ZLQJV ZLWK ZKLFK KH PLJKW
KDYH IORZQ WR XQLPDJLQHG KHLJKWV EXW ZDV UHVWUDLQHG E\ D VWULQJ
WKDW WHPSHUDPHQW DQG FLUFXPVWDQFHV QHYHU JDYH KLP FDXVH WR
EUHDN� +LV FODULILFDWLRQ RI WKH FHQWULIXJDO SKHQRPHQRQ DQG WKH
HOXFLGDWLRQ RI WKH FRQFHSW RI IRUFH KDG DQ HOHJDQFH WKDW
VXUSDVVHG�1HZWRQµV��DQG�DQWLFLSDWHG�KLV�E\�VHYHUDO�\HDUV�

,I +X\JHQV ZDV D IDOFRQ FRQWHQW WR UHPDLQ RQ WKH SHUFK KDYLQJ
EURXJKW KRPH WKH VOHHNHVW KDUHV HYHU FDXJKW RQ WKH /RUGµV
HVWDWH� 1HZWRQ ZDV WKH VRDULQJ HDJOH ZLWK DQ H\H WR FDWFK WKH
PRRQ�DQG�WKH�YHU\�VWDUV�

,QGHHG� 1HZWRQ ZDV DEOH WR EUHDN WKH &DUWHVLDQ WHWKHU DQG VHW IRUWK LQWR XQFKDUWHG ODQG�

ZKLFK�RXU�VWRU\�ZLOO�WXUQ�WR�QRZ�

,VDDF 1HZWRQ ZDV ERUQ RQ ZKDW ZDV WKHQ�� &KULVWPDV 'D\� ����� LQ WKH KDPOHW RI

:RROVWKRUSH LQ /LQFROQVKLUH� 1HZWRQ¶V PRWKHU LQLWLDOO\ ZLVKHG IRU KLP WR WDNH RYHU WKH

IDPLO\¶V HVWDWH� EXW KLV DFDGHPLF SURPLVH UHVXOWHG LQ KLV EHLQJ VHQW WR VFKRRO LQ

*UDQWKDP� ZKHUH KH ZDV QRWHG IRU WKH EULOOLDQFH RI WKH PHFKDQLFDO GHYLFHV KH

FRQVWUXFWHG� ,Q WKH VXPPHU RI ����� 1HZWRQ PDWULFXODWHG DW 7ULQLW\ &ROOHJH� &DPEULGJH�

ZKHUH� OLNH PDQ\ RWKHU XQLYHUVLWLHV LQ (XURSH� QDWXUDO SKLORVRSK\ ZDV VWLOO ODUJHO\ LQ WKH

JULS RI $ULVWRWHOLDQLVP� %HIRUH KH JUDGXDWHG� KH GUHDPHG XS D QHZ V\VWHP RI

PDWKHPDWLFV WKDW VWXGLHG KRZ WKLQJV FKDQJHG� EH LW VSHHG� SRVLWLRQ� YHORFLW\� YROXPH�

HWF� $W WKH DJH RI ��� KH HPEDUNHG RQ LQGHSHQGHQW VWXG\ LQ DOPRVW FRPSOHWH LVRODWLRQ

IURP RWKHU VFLHQWLVWV� 7RZDUGV WKH HQG RI WKLV SHULRG� LQ ����� WKH XQLYHUVLW\ ZDV FORVHG

E\ DQ RXWEUHDN RI WKH %XERQLF 3ODJXH� DQG 1HZWRQ ZDV IRUFHG WR UHWXUQ WR KLV KRPH� +H

FODLPHG LQ ODWHU \HDUV WKDW LQ KLV KRPH JDUGHQ� KH ³EHJDQ WR WKLQN RI JUDYLW\ H[WHQGLQJ WR

WKH RUE RI WKH PRRQ���´ 7KH XQSXEOLVKHG VWXGLHV WKDW 1HZWRQ GLG LQ WKHVH HDUO\ \HDUV�

LQFOXGLQJ SLRQHHULQJ ZRUN LQ PDWKHPDWLFV �ZRUNLQJ RXW WKH IRXQGDWLRQV RI FDOFXOXV��

RSWLFV �LQFOXGLQJ KLV H[SHULPHQWV RQ WKH VSHFWUDO GHFRPSRVLWLRQ RI OLJKW DQG WKH

LQYHQWLRQ RI WKH UHIOHFWLQJ WHOHVFRSH QDPHG DIWHU KLP�� DQG G\QDPLFV ZHUH LPPHQVH DQG

VHW�WKH�VWDJH�IRU�JUHDWQHVV�

�� ,��1HZWRQ��&DWDORJ�RI�3RUWVPRXWK�&ROOHFWLRQ��&DPEULGJH���������6HF�����'LYLVLRQ�[L��1R�����

�� ,W¶V D ORQJ VWRU\� 1HZWRQ¶V GDWH RI ELUWK LV FRQWHQWLRXV� ,Q WKH ����¶V� (QJODQG VZLWFKHG IURP WKH -XOLDQ
FDOHQGDU WR WKH *UHJRULDQ FDOHQGDU� ZKLFK ZH XVH WRGD\� 'HSHQGLQJ RQ ZKLFK FDOHQGDU \RX SUHIHU� 1HZWRQ
ZDV�HLWKHU�ERUQ�RQ�&KULVWPDV�'D\��������WKH�\HDU�*DOLOHR�GLHG��RU�-DQXDU\��WK�������
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1HZWRQ¶V QDPH HQWHUHG WKH LQWHUQDWLRQDO VWDJH SULPDULO\ WKURXJK KLV HDUO\ ZRUN RQ

RSWLFV� WKRXJK NQRZOHGJH RI KLV ZRUN LQ PDWKHPDWLFV ZDV VSUHDG WKURXJK

FRUUHVSRQGHQFHV DQG DFWXDOO\ UHDFKHG /HLEQL]� /DWHU� WKLV OHG WR D ELWWHU FRQWURYHUV\ DV

WR ZKRP WKH SULRULW\ LQ WKH GLVFRYHU\ RI FDOFXOXV VKRXOG EH DWWULEXWHG� ,W ZDV KLV

UHIOHFWLQJ WHOHVFRSH WKDW EURXJKW 1HZWRQ UHFRJQLWLRQ DQG HOHFWLRQ WR WKH 5R\DO 6RFLHW\�

WKH ZRUOG¶V ROGHVW LQGHSHQGHQW VFLHQWLILF DFDGHP\� 7KLV HQFRXUDJHG KLP WR VXEPLW D

SDSHU RQ RSWLFV LQ ����� ZKLFK� DOWKRXJK ZHOO�UHFHLYHG� OHG WR D VKDUS GLVSXWH EHWZHHQ

KLP�DQG�5REHUW�+RRNH�

$W WKH WLPH� WKH 5R\DO 6RFLHW\ ZDV ³SDUWLFXODUO\ EXV\ LQYHVWLJDWLQJ DQG XQGHUVWDQGLQJ

QDWXUH DQG WKH ODZV RI PRWLRQ PRUH WKRURXJKO\ WKDQ KDV EHHQ GRQH KHUHWRIRUH« VLQFH

QDWXUH ZLOO UHPDLQ XQNQRZQ VR ORQJ DV PRWLRQ UHPDLQV XQNQRZQ� GLOLJHQW H[DPLQDWLRQ

RI LW LV WKH PRUH LQFXPEHQW XSRQ SKLORVRSKHUV«��´� +RRNH KDG HVSHFLDOO\ EHHQ

GHYHORSLQJ LGHDV RQ WKH G\QDPLFDO WUHDWPHQW RI WKH SODQHWDU\ SUREOHP� ,Q SDUWLFXODU� KH

SURSRVHG WKDW WKH SODQHWV ZHUH NHSW LQ RUELW E\ D IRUFH GLUHFWHG WRZDUGV WKH VXQ� ,Q �����

+RRNH ZURWH WR 1HZWRQ� DVNLQJ IRU DQ RSLQLRQ RQ KLV WKHRU\� 7KLV FRUUHVSRQGHQFH OHG

1HZWRQ WR DQ LQVLJKW WKDW FKDQJHG WKH KLVWRU\ RI SK\VLFV IRUHYHU ² .HSOHU¶V /DZV FRXOG

GHPRQVWUDWH WKH SODQHWV PXVW EH DWWUDFWHG WR WKH VXQ E\ D IRUFH ZKRVH VWUHQJWK

GHFUHDVHV WKH IDUWKHU WKH ERG\ LV IURP WKH VXQ� 7KDW LV WR VD\� RQO\ DQG LQYHUVH VTXDUH

ODZ ZRXOG UHSURGXFH .HSOHU¶V /DZV� 7KLV FULWLFDO GLVFRYHU\ SURPSWHG WKHԴ�Ɯ� ɘ

՚ə

V\QWKHVLV�RI�G\QDPLFV�

)RU \HDUV� +RRNH� :UHQ� DQG +DOOH\ KDG EHHQ FRQVLGHULQJ WKH SUREOHP RI WKH SODQHWV�

7KH\ ZHUH FORVLQJ LQ RQ WKH ULJKW VROXWLRQ EXW ODFNHG WKH PDWKHPDWLFDO IRUWLWXGH WR JHW WR

WKH ILQLVK OLQH� 6SHFLILFDOO\� +DOOH\ DQG :UHQ KDG WKH LGHD WR SDUWQHU .HSOHU¶V 7KLUG /DZ

ZLWK +X\JHQV¶ IRUPXOD IRU FHQWULIXJDO IRUFH WR VKRZ WKDW WKH JUDYLWDWLRQDO IRUFH EHWZHHQ

REMHFWV YDULHV DV WKH LQYHUVH VTXDUH RI WKH GLVWDQFH EHWZHHQ WKHP� :KDW WKH\ FRXOG QRW

GHULYH ZDV WKH VSHFLILF SDWK WKDW VXFK D IRUFH ZRXOG GULYH REMHFWV WR IROORZ� ,Q $XJXVW RI

����� +DOOH\ WUDYHOHG WR &DPEULGJH DQG SXW WKH SUREOHP WR 1HZWRQ� ZKDW FXUYH ZRXOG

�� :HVWIDOO ��������RSS��FRQWHQWV�SDJH�
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EH GHVFULEHG E\ D SODQHW VXEMHFW WR D IRUFH RI DWWUDFWLRQ IURP WKH VXQ WKDW ZDV LQYHUVHO\

SURSRUWLRQDO WR WKH VTXDUH RI LWV GLVWDQFH" ,Q UHVSRQVH� 1HZWRQ WROG +DOOH\ WKDW KH KDG

VROYHG WKLV SUREOHP \HDUV DJR EXW FRXOG QRW� DW WKH PRPHQW� ILQG KLV SURRI� +H

SURPLVHG� WKRXJK� WR SURYLGH LW ZKHQ KH IRXQG LW� ,Q 1RYHPEHU� +DOOH\ UHFHLYHG KLV

DQVZHU� DQ HOOLSVH ZLWK WKH VXQ DW RQH IRFXV� LQ D SDSHU WLWOHG 'H 0RWX &RUSRUXP LQ

*\UXP �&RQFHUQLQJ WKH 0RWLRQ RI %RGLHV LQ 2UELW�� 1HZWRQ¶V LQJHQLRXV VROXWLRQ ZDV WR

LQYHUW WKH SUREOHP� DVVXPH WKH RUELWDO SDWK WR EH DQ HOOLSVH DQG ILQG WKH IRUFH UHTXLUHG

WR�HQVXUH�WKLV�

8SRQ UHDGLQJ 1HZWRQ¶V VROXWLRQ� +DOOH\ XUJHG KLP WR HQWHU KLV ZRUN LQWR WKH UHJLVWHU RI

WKH 5R\DO 6RFLHW\� DV HYLGHQFHG E\ D UHSRUW RQ WKH PDWWHU WR WKH RUJDQL]DWLRQ RQ

'HFHPEHU ��WK� ����� 'XULQJ WKLV WLPH� 1HZWRQ¶V OLIH KDG XWWHUO\ WUDQVIRUPHG� $V

%DUERXU VR HORTXHQWO\ SXWV LW� ³>1HZWRQ@ VWDUWHG ZRUN RQ RQH RI WKH PRVW DVWRQLVKLQJ

ODERUV RI LQWHOOHFWXDO PDQ� D FRPSUHKHQVLYH WUHDWLVH RQ PRWLRQ� WKH DLP RI ZKLFK ZDV WR

VKRZ KRZ WKH HQWLUH JDPXW RI REVHUYHG PRWLRQV ² ERWK WHUUHVWULDO DQG FHOHVWLDO ² FRXOG

EH GHGXFHG IURP D PHUH KDQGIXO RI JHQHUDO SULQFLSOHV IRUPXODWHG LQ D PDWKHPDWLFDOO\

ULJRURXV IUDPHZRUN�´ +LV VHUYDQW DW WKH WLPH QRWHG KRZ LQWHQVHO\ WKLV ZRUN VHL]HG KLV

PDVWHU� 1HZWRQ ZRXOG RIWHQ FRPSOHWHO\ IRUJHW WR HDW DV KH ZDV VR HQJURVVHG LQ KLV

SURMHFW�

,Q WKH DXWXPQ RI ����� +DOOH\ UHWXUQHG WR &DPEULGJH WR VHH WKH ZRUN GRQH WKXV IDU� ,Q

WKH \HDU VLQFH KLV ILUVW YLVLW� 1HZWRQ KDG WUDQVIRUPHG DQ HDUO\ VROXWLRQ RI WKH SODQHWDU\

SUREOHP LQWR D FRPSOHWH WKHRU\ RI XQLYHUVDO JUDYLWDWLRQ� )URP WKLV SRLQW� +DOOH\ GHYRWHG

WKH ZKROH RI KLV HQHUJ\ WR ERWK HQVXULQJ 1HZWRQ¶V ZRUN ZDV SXEOLVKHG DQG SUHSDULQJ

WKH VFLHQWLILF FRPPXQLW\ IRU WKH GDZQ RI WKH LPSHQGLQJ PDVWHUSLHFH� 7KXV EHJDQ WKH

VHULHV RI HYHQWV WKDW HYHQWXDOO\ OHG WR WKH SXEOLFDWLRQ RI 3KLORVRSKLDH 1DWXUDOLV

3ULQFLSLD 0DWKHPDWLFD �7KH 0DWKHPDWLFDO 3ULQFLSOHV RI 1DWXUDO 3KLORVRSK\� LQ WKH

VSULQJ�RI�������D�GDWH�WKDW�GHILQHV�WKH�VFLHQWLILF�DJH�
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7KH UROH RI +DOOH\ LQ 1HZWRQ¶V VXFFHVV LV QRW WR EH XQGHUHVWLPDWHG� +DOOH\ UHIHUUHG WR

KLPVHOI LQ ODWHU \HDUV DV µWKH 2G\VVHXV ZKR SURGXFHG WKLV $FKLOOHV���¶ DQG KH GHILQLWHO\

QHHGHG WKH VNLOOV DQG VWUHQJWK RI WKH ,WKDFDQ NLQJ� 0DQDJLQJ SUHVV IRU WHPSHUDPHQWDO

1HZWRQ�VHUYHG�GLIILFXOW�IRU�KLV�GLVDJUHHPHQW�ZLWK�+RRNH�

7KHUH LV RQH WKLQJ PRUH WKDW , RXJKW WR LQIRUP \RX RI� YL]�
WKDW 0U� +RRNH KDV VRPH SUHWHQVLRQV XSRQ WKH LQYHQWLRQ RI \RXU
UXOH RI WKH GHFUHDVH RI JUDYLW\� EHLQJ UHFLSURFDOO\ DV WKH
VTXDUHV RI WKH GLVWDQFHV IURP WKH FHQWHU� +H VD\V \RX KDG WKH
QRWLRQ IURP KLP� WKRXJK KH RZQV WKH GHPRQVWUDWLRQ RI WKH FXUYHV
JHQHUDWHG WKHUHE\ WR EH ZKROO\ \RXU RZQ� KRZ PXFK RI WKLV LV
VR� \RX NQRZ EHVW� DV OLNHZLVH ZKDW \RX KDYH WR GR LQ WKLV
PDWWHU� RQO\ 0U� +RRNH VHHPV WR H[SHFW \RX VKRXOG PDNH VRPH
PHQWLRQ RI KLP� LQ WKH SUHIDFH� ZKLFK� LW LV SRVVLEOH� \RX PD\
VHH UHDVRQ WR SUHIL[� , PXVW EHJ \RXU SDUGRQ WKDW LW LV ,� WKDW
VHQG \RX WKLV DFFRXQW� EXW , WKRXJKW LW P\ GXW\ WR OHW \RX
NQRZ� WKDW VR \RX PD\ DFW DFFRUGLQJO\� EHLQJ LQ P\VHOI IXOO\
VDWLVILHG� WKDW QRWKLQJ EXW WKH JUHDWHVW FDQGRU LPDJLQDEOH� LV
WR EH H[SHFWHG IURP D SHUVRQ� ZKR RI DOO PHQ KDV DW WKH OHDVW
QHHG�WR�ERUURZ�UHSXWDWLRQ���

*LYHQ WKDW +RRNH KDG QR LGHD RI WKH PDJQLWXGH RI ZRUN 1HZWRQ KDG DFFRPSOLVKHG� WKLV

ZDV QRW DQ XQUHDVRQDEOH UHTXHVW� ,Q WKHLU FRUUHVSRQGHQFHV� +RRNH KDG H[SOLFLWO\ WROG

1HZWRQ WKDW KH EHOLHYHG ³DWWUDFWLRQ´ ZDV DOZD\V EDVHG RQ D ³GXSOLFDWH SURSRUWLRQ WR WKH

GLVWDQFH IURP WKH FHQWHU���´ EXW WKDW KH GLG QRW NQRZ ZKDW FXUYH D ERG\ VXEMHFW WR D

FHQWUDO DWWUDFWLRQ ZRXOG IROORZ� 1HZWRQ¶V XQSXEOLVKHG SDSHUV VKRZ XV WKDW WKH

VXJJHVWLRQ RI WKH LQYHUVH VTXDUH ODZ ZDV WKH OHDVW RI +RRNH¶V DVVLVWDQFH� KLV UHDO VHUYLFH

ZDV JLYLQJ 1HZWRQ WKH LGHD WR FRQVLGHU FHQWUDO DWWUDFWLRQ LQ WKH SODQHWDU\ SUREOHP�

2QFH 'HVFDUWHV VXSSOLHG ZKDW ODWHU EHFDPH WKH ODZ RI LQHUWLD� DOO WKDW UHPDLQHG ZDV

ILQGLQJ D IRUFH UHVSRQVLEOH IRU GHIOHFWLQJ WKH SDWK RI WKH SODQHWV� +RRNH SURSRVHG WKH

VSHFLILFV� DQ DWWUDFWLYH IRUFH WRZDUGV D FHQWHU� 7KLV GLVWLQFWLRQ VHSDUDWHV WKH ZRUN RI

+RRNH IURP WKDW RI 'HVFDUWHV� +X\JHQV� DQG HYHQ HDUO\ 1HZWRQ� ,Q WKH FDVHV RI WKH

ODWWHU� WKH GHIOHFWLQJ IRUFH ZDV D FRQWDFW IRUFH� JLYHQ E\ D VWULQJ LQ WKH FDVH RI 'HVFDUWHV

DQG�+X\JHQV�DQG�D�FLUFXODU�ULP�LQ�WKH�FDVH�RI�1HZWRQ�

�� ,ELG� S�����

�� 7KH &RUUHVSRQGHQFH RI ,VDDF 1HZWRQ� 9RO� �� HG� +� :� 7XUQEXOO� &DPEULGJH 8QLYHUVLW\ 3UHVV �������
SJ�����

�� :HVWIDOO ��������S�����
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$IWHU DQ LQLWLDOO\ FRQWUROOHG UHSO\ WR +DOOH\� 1HZWRQ ZURWH DQ XQUHVWUDLQHG OHWWHU WR

+RRNH� $SDUW IURP WKH JOLPSVH LQWR 1HZWRQ¶V WURXEOHG SV\FKH� WKH PDLQ SRLQW RI WKH

H[FKDQJH LV WKDW LW VKRZV XV KRZ SURPLQHQW WKH SODQHWDU\ PRWLRQ SUREOHP ZDV LQ WKH

ODWH VHYHQWHHQWK FHQWXU\� +RRNH� +DOOH\� DQG :UHQ WULHG DQG IDLOHG� )URP 'HVFDUWHV� WKH

SUREOHP SDVVHG WKURXJK WKH TXDOLWDWLYH VWDJH RI %RUHOOL DQG +RRNH DQG QRZ QHHGHG WR

EH VROYHG TXDQWLWDWLYHO\ DQG HPSLULFDOO\� 7KH UHPDUNDEOH WKLQJ� WKRXJK� ZDV KRZ

VXGGHQO\ D WKHRU\ RI HYHU\WKLQJ FDPH� +DOOH\ DVNHG IRU D VROXWLRQ WR D VSHFLILF SUREOHP

DQG UHFHLYHG D WKHRU\ RI XQLYHUVDO JUDYLWDWLRQ ZLWK DOO LWV FRQVHTXHQFHV IXOO\ H[SORUHG�

7KH UHODWLRQVKLS EHWZHHQ WKH VXQ DQG WKH SODQHWV ZDV HVWDEOLVKHG EH\RQG GRXEW E\

1HZWRQ¶V ZRUN� +H GHPRQVWUDWHG� LQ H[FUXFLDWLQJ GHWDLO� WKDW HYHU\ OLWWOH VSHFN RI PDWWHU

H[HUWV D IRUFH RQ HYHU\ RWKHU ELW RI PDWWHU SURSRUWLRQDO WR LWV PDVV DQG WKH VTXDUH RI WKH

GLVWDQFH EHWZHHQ WKHP� :LWK 1HZWRQ¶V WLII WDPHG� WKH SUHVLGHQW RI WKH 5R\DO 6RFLHW\�

6DPXHO�3HS\V��JUDQWHG�WKH�³LPSULPDWXU�´�DQG�SULQWLQJ�ZDV�FRPSOHWHG�RQ�-XO\���������

7KH 3ULQFLSLD LV� LQ D ZRUG� VXEVWDQWLDO� ERWK LQ LPSDFW DQG LQ PDWHULDO� WKH (QJOLVK

WUDQVODWLRQ E\ $QGUHZ 0RWWH LV DERXW ��� SDJHV� ,W VWDUWV ZLWK DQ 2GH E\ +DOOH\ DQG D

SUHIDFH E\ 1HZWRQ� DIWHU ZKLFK� WKH 3ULQFLSLD SURSHU EHJLQV ZLWK D VHW RI HLJKW

GHILQLWLRQV RI IXQGDPHQWDO FRQFHSWV� ,W¶V LQWHUHVWLQJ WR QRWH WKDW 1HZWRQ ZULWHV KLV

VFLHQFH OLNH D PDWKHPDWLFLDQ� KH RIIHUV D WKHRUHP� VSHFLILHV FRUROODULHV� DQG SRVHV

SUREOHPV��DOO�LQ�WKH�IRUPDO�WH[W�XWLOL]HG�VLQFH�(XFOLG�

7KH ILUVW IXQGDPHQWDO FRQFHSW WKDW 1HZWRQ LQWURGXFHV LV PDVV� RU� DV KH SXWV LW� ³WKH

TXDQWLW\ RI PDWWHU�´ ,Q WKH KLVWRU\ RI QDWXUDO SKLORVRSK\� OLWWOH UHJDUG KDG EHHQ JLYHQ WR

WKLV UHPDUNDEO\ LPSRUWDQW FRQFHSW VLQFH $ULVWRWOH� 1HZWRQ GLVWLQJXLVKHV PDVV IURP

ZHLJKW� DQG GHVFULEHV WKH SURSRUWLRQDOLW\ KH KDV IRXQG E\ ³H[SHULPHQWV RQ SHQGXOXPV�

YHU\ DFFXUDWHO\ PDGH�´ 1H[W� 1HZWRQ GHILQHV ZKDW ZH FDOO PRPHQWXP ² ³WKH TXDOLW\ RI

PRWLRQ«DULVLQJ�FRQMRLQWO\�IURP�WKH�YHORFLW\�DQG�TXDQWLW\�RI�PDWWHU´�²�DQG�WKHQ LQHUWLD�

7KH YLV LQVLWD� RU LQQDWH IRUFH RI PDWWHU� LV D SRZHU RI
UHVLVWLQJ� E\ ZKLFK HYHU\ ERG\� DV PXFK DV LQ LW OLHV�
FRQWLQXHV LQ LWV SUHVHQW VWDWH� ZKHWKHU LW EH RI UHVW� RU RI
PRYLQJ�XQLIRUPO\�IRUZDUGV�LQ�D�ULJKW�OLQH�
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+H LGHQWLILHV WKDW D ERG\ RQO\ H[HUWV WKLV IRUFH ZKHQ DQRWKHU IRUFH DFWV XSRQ LW DQG

XWLOL]HV GHILQLWLRQV ,9�9,, WR H[SDQG XSRQ WKHVH ³LPSUHVVHG´ IRUFHV� ,Q GHILQLWLRQ ,9�

1HZWRQ GHILQHV WKH JHQHUDO FDVH� LQ ZKLFK DQ LPSUHVVHG IRUFH LV ³DQ DFWLRQ H[HUWHG XSRQ

D ERG\ LQ RUGHU WR FKDQJH LWV VWDWH�´ 7KHQ� KH VSHFLILHV FHQWULSHWDO IRUFHV LQ GHILQLWLRQ 9

WR EH WKRVH WKDW ³WHQG WRZDUG D FHQWHU´ DQG RI ZKLFK WKHUH DUH WKUHH W\SHV� DEVROXWH �9,��

DFFHOHUDWLYH��9,,���DQG�PRWLYH��9,,,��

$IWHU WKHVH GHILQLWLRQV� 1HZWRQ RIIHUV KLV LQIDPRXV 6FKROLXP FRPSDULQJ DEVROXWH YHUVXV

UHODWLYH WLPH� VSDFH� DQG PRWLRQ� 8S XQWLO *DOLOHR� PRWLRQ KDG ODUJHO\ EHHQ GLVFXVVHG LQ

UHODWLRQ WR RWKHU PRWLRQ� 7KH FRQFHSW RI VSDFH ZDV DQ DEVWUDFWLRQ KXPDQV XVHG WR

FRPSDUH WKH GLIIHUHQW DUUDQJHPHQWV RI D V\VWHP RI REMHFWV� 7KXV� WKH LGHD RI HPSW\

VSDFH ZDV D FRQFHSWXDO LPSRVVLELOLW\� OLNH GLYLGLQJ E\ ]HUR� 7KH VDPH ZDV WUXH IRU WLPH�

,W ZDV EHOLHYHG WKDW WKHUH FDQ EH QR ODSVH RI WLPH ZLWKRXW HYROXWLRQ� WLPH LV PHUHO\ D

PHDVXUH RI F\FOHV RI FKDQJH LQ D V\VWHP� ,Q WKH 3ULQFLSLD� 1HZWRQ GHFODUHG WKDW VSDFH LV

VRPHWKLQJ UHDO DQG GLVWLQFW IURP REMHFWV� DQG WKDW WLPH LV UHDO DQG SDVVHV XQLIRUPO\

ZLWKRXW UHJDUG WR ZKHWKHU DQ\WKLQJ PRYHV LQ WKH ZRUOG� 7KDW LV� PDWWHU KDV QR HIIHFW RQ

VSDFH RU WLPH��� 7KLV SDUDGLJP ZRUNHG XQWLO (LQVWHLQ� EXW WKDW LV D GLVFXVVLRQ IRU

DQRWKHU�WH[W�

)ROORZLQJ�WKLV�GLVFXVVLRQ��1HZWRQ�OLVWV�KLV�WKUHH�IXQGDPHQWDO�ODZV�RI�PRWLRQ�

/DZ ,� (YHU\ ERG\ FRQWLQXHV LQ LWV VWDWH RI UHVW� RU RI XQLIRUP
PRWLRQ LQ D ULJKW OLQH� XQOHVV LW LV FRPSHOOHG WR FKDQJH WKDW
VWDWH�E\�IRUFHV�LPSUHVVHG�XSRQ�LW�
/DZ ,,� 7KH FKDQJH RI PRWLRQ LV SURSRUWLRQDO WR WKH PRWLYH IRUFH
LPSUHVVHG� DQG LV PDGH LQ WKH GLUHFWLRQ RI WKH ULJKW OLQH LQ
ZKLFK�WKH�IRUFH�LV�LPSUHVVHG�
/DZ ,,,� 7R HYHU\ DFWLRQ WKHUH LV DOZD\V DQ RSSRVHG HTXDO
UHDFWLRQ� RU� WKH PXWXDO DFWLRQV RI WZR ERGLHV XSRQ HDFK RWKHU
DUH�DOZD\V�HTXDO��DQG�GLUHFWHG�WR�FRQWUDU\�SDUWV�

/DWHU LQ WKH 3ULQFLSLD� LQ WKH IROORZLQJ VFKROLXP� 1HZWRQ GLVFXVVHV WKH HPSLULFDO

HYLGHQFH KH KDV FROOHFWHG WR SURYH KLV 7KLUG /DZ RI 0RWLRQ� EXW RIIHUV QR MXVWLILFDWLRQ

IRU HLWKHU RI WKH ILUVW WZR� 7KLV LQVWDQFH RI DVVHUWLQJ D FODLP ZLWKRXW RIIHULQJ H[SOLFLW

�� )URP�(LQVWHLQ��RI�FRXUVH��ZH�QRZ�NQRZ�WKDW�WKLV�LV�QRW�WUXH��0DWWHU��VSHFLILFDOO\�PDVV��FXUYHV�VSDFHWLPH�
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MXVWLILFDWLRQ LV QRW D XQLTXH RFFXUUHQFH LQ 3ULQFLSLD� :KLOH 1HZWRQ RIWHQ JLYHV WKH

UDWLRQDOH IRU KLV DUJXPHQWV� WKHUH DUH PDQ\ FDVHV ZKHUH KLV UHDVRQLQJ LV QRW H[SOLFLW� RU

HYHQ LPSOLHG� -XVW OLNH VRPH WH[WERRN DXWKRUV WRGD\� ZKHQ KH GRHVQ¶W IHHO OLNH JRLQJ LQWR

LW� 1HZWRQ OHDYHV WKH SURRI DV DQ H[HUFLVH WR WKH UHDGHU� $ NH\ LQVWDQFH RI WKLV ZLOO EH

GLVFXVVHG�ODWHU��LQ�&KDSWHU�7ZR�

7KH ODZV RI PRWLRQ DUH IROORZHG E\ VL[ FRUROODULHV WKDW LQWURGXFH VHYHUDO FRUH WHQHWV RI

G\QDPLFV� 7KH ILUVW WZR FRUROODULHV GLVFXVV WKH FRPSRVLWLRQ DQG GHFRPSRVLWLRQ RI IRUFHV�

7KH IRUPHU HTXDWHV WKH ³DGGLWLRQ´ RI WZR IRUFHV LQWR RQH FRPSRVLWH IRUFH XVLQJ

SDUDOOHORJUDPV� DQG WKH ODWWHU GLVFXVVHV EUHDNLQJ D IRUFH LQWR LWV FRPSRQHQWV� OLNH D

WULDQJOH� &RUROODU\ ,,, VWDWHV WKH ODZ RI FRQVHUYDWLRQ RI PRPHQWXP DQG &RUROODU\ ,9

FODLPV WKDW WKH FHQWHU RI JUDYLW\ RI D FORVHG V\VWHP�� LV HLWKHU DW UHVW RU PRYHV XQLIRUPO\

LQ D VWUDLJKW OLQH� 7KH ILIWK FRUROODU\ JHWV LQWHUHVWLQJ� VR , LQFOXGH WKH IXOO WH[W DQG

DVVRFLDWHG�SURRI��LWDOLFL]HG��

7KH�PRWLRQV�RI�ERGLHV�LQFOXGHG�LQ�D�JLYHQ�VSDFH�DUH�WKH�VDPH
DPRQJ�WKHPVHOYHV��ZKHWKHU�WKDW�VSDFH�LV�DW�UHVW��RU�PRYHV
XQLIRUPO\�IRUZDUGV�LQ�D�ULJKW�OLQH�ZLWKRXW�DQ\�FLUFXODU�PRWLRQ�

)RU�WKH�GLIIHUHQFHV�RI�WKH�PRWLRQV�WHQGLQJ�WRZDUGV�WKH�VDPH
SDUWV��DQG�WKH�VXPV�RI�WKRVH�WKDW�WHQG�WRZDUGV�FRQWUDU\�SDUWV�
DUH��DW�ILUVW��E\�VXSSRVLWLRQ���LQ�ERWK�FDVHV�WKH�VDPH��DQG�LW�LV
IURP�WKRVH�VXPV�DQG�GLIIHUHQFHV�WKDW�WKH�FROOLVLRQV�DQG�LPSXOVHV
GR�DULVH�ZLWK�ZKLFK�WKH�ERGLHV�PXWXDOO\�LPSLQJH�RQH�XSRQ�DQRWKHU�
:KHUHIRUH��E\�/DZ�,,���WKH�HIIHFWV�RI�WKRVH�FROOLVLRQV�ZLOO�EH
HTXDO�LQ�ERWK�FDVHV��DQG�WKHUHIRUH�WKH�PXWXDO�PRWLRQV�RI�WKH
ERGLHV�DPRQJ�WKHPVHOYHV�LQ�WKH�RQH�FDVH�ZLOO�UHPDLQ�HTXDO�WR�WKH
PXWXDO�PRWLRQV�RI�WKH�ERGLHV�DPRQJ�WKHPVHOYHV�LQ�WKH�RWKHU��$
FOHDU�SURRI�RI�ZKLFK�ZH�KDYH�IURP�WKH�H[SHULPHQW�RI�D�VKLS��ZKHUH
DOO�PRWLRQV�KDSSHQ�DIWHU�WKH�VDPH�PDQQHU��ZKHWKHU�WKH�VKLS�LV�DW
UHVW��RU�LV�FDUULHG�XQLIRUPO\�IRUZDUGV�LQ�D�ULJKW�OLQH�

,W LV SHFXOLDU WKDW ZKLOH 1HZWRQ ILUPO\ LQVLVWV RQ WKH UHDOLW\ RI DEVROXWH VSDFH DQG

PRWLRQ� WKLV GLVFXVVLRQ RI PRWLRQ DSSHDUV WR EH« UHODWLYH� 7KLV FRUROODU\� ZKLFK LV

VXSSRVHG WR EH D GLUHFW FRQVHTXHQFH RI KLV ODZV RI PRWLRQ� UHMHFWV WKH FODLP WKDW WKH

VSHHG DQG GLUHFWLRQ RI DEVROXWH PRWLRQ FDQ EH GHWHUPLQHG IURP WKH SKHQRPHQD� ZKLFK

FRXQWHUV WKH LPSOLFDWLRQV RI WKH 6FKROLXP� )LQDOO\� LQ &RUROODU\ 9,� 1HZWRQ FODLPV WKDW

�� ,Q�1HZWRQ¶V�RZQ�ZRUGV��³DFWLQJ�XSRQ�HDFK�RWKHU��H[FOXGLQJ RXWZDUG�DFWLRQV�DQG�LPSHGLPHQWV�´
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ERGLHV XUJHG LQ SDUDOOHO OLQHV E\ HTXDO DFFHOHUDWLYH IRUFHV ZLOO PRYH LQ WKH VDPH ZD\ DV LI

WKH\�KDG�QRW�EHHQ�DFWHG�XSRQ�

7KLV LV VKRFNLQJO\ VLPLODU WR (LQVWHLQ¶V (TXLYDOHQFH 3ULQFLSOH DQG KLV HOHYDWRU WKRXJKW

H[SHULPHQW� (LQVWHLQ DUJXHG WKDW DFFHOHUDWLRQ LQ IODW VSDFHWLPH LV ORFDOO\

LQGLVWLQJXLVKDEOH IURP JUDYLW\� 7KDW LV� LI \RX FDQ RQO\ PDNH PHDVXUHPHQWV LQ D VPDOO

DUHD DURXQG \RX� \RX FDQQRW GLVWLQJXLVK EHWZHHQ DFFHOHUDWLRQ DQG JUDYLW\� 2U� LI \RX¶UH

VWXFN LQ DQ HOHYDWRU� \RX FDQQRW WHOO ZKHWKHU DQ REMHFW� LI \RX GURSSHG LW� ZDV EHLQJ

SXOOHG GRZQ E\ (DUWK¶V JUDYLW\ RU SXOOHG XS E\ WKH HOHYDWRU DFFHOHUDWLQJ XSZDUG� ,W LV

IDVFLQDWLQJ KRZ VFLHQWLVWV FHQWXULHV DSDUW FDQ REVHUYH WKH VDPH SKHQRPHQD DQG

LQWHUSUHW WKHP VR GLIIHUHQWO\� ,Q WKH ILQDO VFKROLXP RI WKH VHFWLRQ� 1HZWRQ DFNQRZOHGJHV

WKH LGHDV WKDW LQVSLUHG KLV PDJXV RSXV DQG FUHGLWV *DOLOHR� 6LU &KULVWRSKHU :UHQ� 'U�

:DOOLV� 0U� +X\JHQV� WKH ³JUHDWHVW JHRPHWHUV RI RXU WLPH´� DQG (GPH 0DULRWWH IRU

³OD\LQJ GRZQ VXFK SULQFLSOHV´ DQG ³FRQILUPLQJ E\ DQ DEXQGDQFH RI H[SHULPHQWV´� 7KXV�

ZH�PRYH�WR�WKH�ERG\�RI�WKH 3ULQFLSLD�

7KH PDLQ WH[W RI WKH 3ULQFLSLD LV EURNHQ XS LQWR WKUHH VHFWLRQV� 7KH ILUVW ERRN GLVFXVVHV

PRWLRQ ZLWK QR UHVLVWDQFH� WKH VHFRQG RQH PRWLRQ ZLWK UHVLVWDQFH� DQG WKH WKLUG LV DSWO\

WLWOHG ³&RQFHUQLQJ WKH 6\VWHP RI WKH :RUOG�´ 7R FRYHU DOO WKH GHWDLOV FRQWDLQHG LQ

3ULQFLSLD� ,¶G KDYH WR ZULWH D ERRN DW OHDVW DV ORQJ DV LW� 6XIILFH WR VD\� HYHU\ SDJH LV

GHQVHO\ SDFNHG ZLWK DQ LPPHQVH UDQJH RI PDWHULDO� 7KH 3ULQFLSLD ZDV DQG LV D GDXQWLQJ

ERRN ² LQ WKH VHYHQWHHQWK FHQWXU\� RQ DFFRXQW RI WKH QRYHOW\ DQG LQWULFDFLHV RI WKH

VXEMHFW� LQ WKH PRGHUQ GD\� RQ DFFRXQW RI WKH QRZ DUFKDLF PDWKHPDWLFV DQG YHUQDFXODU

XVHG� (YHQ ZKHQ UHDGLQJ DQ (QJOLVK WUDQVODWLRQ� 1HZWRQ¶V PHWKRGV RI GHULYDWLRQ DUH VR

IRUHLJQ WKDW WKHUH LV DOPRVW D ODQJXDJH EDUULHU WR XQGHUVWDQGLQJ� 7KH ZD\ WKDW ZH

DSSURDFK�DQG�FRPSOHWH�SURRIV�KDV IXQGDPHQWDOO\�FKDQJHG�

7R�DQDO\]H�WKLV�IXUWKHU��ZH�ZLOO�WXUQ�WR�D�GHULYDWLRQ�IURP�%RRN�,,�
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&KDSWHU�7ZR�

,QYHVWLJDWLQJ�1HZWRQ¶V�3URRI
�2U�/DFN�7KHUHRI��

,Q WKH 3ULQFLSLD� 1HZWRQ SHUIRUPV IRXU H[SHULPHQWV WR HPSLULFDOO\ FRQILUP KLV WKHRULHV

DERXW IRUFHV DQG WKHLU LQWHUDFWLRQV� ,Q %RRN ,,� ZKLFK� DV VWDWHG HDUOLHU� FRYHUV PRWLRQ LQ

UHVLVWLQJ PHGLD� 1HZWRQ SHUIRUPV WZR HODERUDWH H[SHULPHQWV WR PHDVXUH IOXLG

UHVLVWDQFH IRUFHV� +LV XOWLPDWH JRDO ZLWK WKHVH H[SHULPHQWV ZDV WR SURYLGH FRQFOXVLYH

HYLGHQFH WKDW WKHUH LV QR PHGLXP UHVLVWLQJ WKH PRWLRQV RI FRPHWV� %XW� DV KH ZDV

XQGHUVWDQGDEO\ OLPLWHG WR WHUUHVWULDO H[SHULPHQWDWLRQ� WKH LQYHVWLJDWLRQ RI IOXLG

PHFKDQLFV�ZDV�RI�XQLTXH�LQWHUHVW�WR�KLP�

6RPHWLPH DIWHU 'H 0RWX LQ ����� 1HZWRQ FRQFOXGHG WKDW UHVLVWLQJ IRUFHV FRQVLVWHG RI

WZR FRPSRQHQWV� RQH RZHG WR WKH ³LQWHUQDO IULFWLRQ´ WKDW UHVXOWHG IURP WKH YLVFRVLW\ RI

WKH IOXLG DQG YDULHG DV WKH YHORFLW\ RI WKH PRYLQJ ERG\� DQG DQRWKHU WKDW UHVXOWHG IURP D

ERG\¶V LQHUWLD DQG YDULHG DV YHORFLW\ VTXDUHG� ,Q WKH VXPPHU RI ����� 1HZWRQ FRQGXFWHG

LQLWLDO H[SHULPHQWV LQYHVWLJDWLQJ SHQGXOXP GHFD\ LQ DLU DQG ZDWHU� +H EHOLHYHG WKDW E\

YDU\LQJ WKH DUF OHQJWK RI WKH SHQGXOXP� KH FRXOG GLVDJJUHJDWH WKH FRPSRQHQWV RI WKH

UHVLVWDQFH IRUFH� 1HZWRQ SUHVHQWHG WKH UHVXOWV RI WKLV H[SHULPHQW LQ WKH ILUVW HGLWLRQ RI

3ULQFLSLD LQ XQSUHFHGHQWHG GHWDLO� WKXV DOORZLQJ UHDGHUV WR UHWUDFH KLV VWHSV DQG FRQILUP

KLV UHVXOWV� +H KDG UHDVRQ WR GR WKLV� DV KH GLG QRW FRPH WR DQ\ SUHFLVH FRQFOXVLRQV� $OO

KH ZDV DEOH WR GHGXFH ZDV WKDW WKH UHVLVWDQFH IRUFH FRXOG QRW LQYROYH DQ\ SRZHU RI

YHORFLW\�JUHDWHU�WKDQ���

6KRUWO\ DIWHU WKH ILUVW HGLWLRQ RI 3ULQFLSLD ZDV SXEOLVKHG� 1HZWRQ GLVFRYHUHG WKH VRXUFH

RI HUURU LQ KLV SHQGXOXP�GHFD\ H[SHULPHQW� WKH RVFLOODWLQJ PRWLRQ RI WKH SHQGXOXP

FDXVHG WKH PHGLXP WR DOVR RVFLOODWH� UHVXOWLQJ LQ D GLIIHUHQFH EHWZHHQ WKH YHORFLW\ RI WKH
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ERE UHODWLYH WR WKH IOXLG DQG WR WKH YHORFLW\ RI WKH ERE UHODWLYH WR WKH FHQWUDO D[LV� 7KLV

ZDV D IDWDO GHVLJQ IODZ RI KLV H[SHULPHQW WKDW FRPSHOOHG 1HZWRQ WR VFUDS LW HQWLUHO\ IRU

WKH�VHFRQG�DQG�VXEVHTXHQW�HGLWLRQV�

,Q WKH UHGHVLJQ� 1HZWRQ UHOLHG RQ YHUWLFDO IDOO WR SUHFLVHO\ PHDVXUH WKH HIIHFWV RI

UHVLVWDQFH IRUFHV LQ D KRSH RI GHWHUPLQLQJ WKH UHODWLRQVKLS EHWZHHQ WKH GHQVLW\ RI D

UHVLVWLQJ PHGLXP DQG WKH PDJQLWXGH RI UHVLVWDQFH LW SURYLGHG� )URP WKH SHQGXOXP

ILDVFR� 1HZWRQ KDG D JRRG LGHD WKDW WKH UHVLVWLYH IRUFH GHSHQGHG RQ WKH VKDSH RI WKH

VSKHUH �VSHFLILFDOO\� LWV GLDPHWHU� G� VTXDUHG� DQG WKH GHQVLW\ RI WKH IOXLG PHGLXP� � +HƬ

GHGXFHG IURP LQLWLDO YHUWLFDO�IDOO H[SHULPHQWV WKDW WKH H[DFW VROXWLRQ ZRXOG LQYROYH WKH

ERG\¶V YHORFLW\� � VTXDUHG DQG D FRHIILFLHQW RI SURSRUWLRQDOLW\� F� WKXV FUHDWLQJ D՞

UHVLVWLYH IRUFH ZLWK IRUP � 7DNLQJ F DV JLYHQ� 1HZWRQ FRXOG WKXV SUHGLFW WKH WLPH DՋƬՌə՞ə

ERG\ ZRXOG WDNH WR IDOO IURP D JLYHQ KHLJKW� RU WKH KHLJKW IDOOHQ LQ D JLYHQ WLPH� $IWHU

GURSSLQJ WHQ VSKHUHV LQ ZDWHU DQG VL[ LQ DLU IURP WKH WRS RI WKH GRPH RI 6W� 3DXO¶V

&DWKHGUDO��� 1HZWRQ
V SODQ ZDV WR FRPSDUH WKH SUHGLFWHG WLPH RI GHVFHQW DQG WKH

PHDVXUHG WLPH� UHPDUNLQJ ³LI LW >WKH ERG\@ HQFRXQWHUV DQRWKHU UHVLVWDQFH LQ DGGLWLRQ�

WKH GHVFHQW ZLOO EH VORZHU� DQG WKH TXDQWLW\ RI WKLV UHVLVWDQFH FDQ EH IRXQG IURP WKH

UHWDUGDWLRQ�´

7KH SUREOHP LV WKDW WKLV UHPDUN LV QHDUO\ DOO WKDW 1HZWRQ RIIHUV DV H[SODQDWLRQ� %RRN ,,�

3URSRVLWLRQ ;/� 3UREOHP ,; SURYLGHV WKH ³GHULYDWLRQ´ ² PRUH DFFXUDWHO\� WKH ODFN

WKHUHRI ² WKDW 1HZWRQ XVHV WR VXSSRUW KLV WKHRU\ RI UHVLVWLYH IRUFHV� ,W¶V MXVW RYHU D SDJH

ORQJ DQG KRUULEO\ LQFRPSOHWH� 1HZWRQ GHILQHV KLV YDULDEOHV DQG WKHQ RIIHUV KLV IRUPXOD

IRU KHLJKW� � +H SXOOV QXPEHUV DSSDUHQWO\ IURP WKLQ DLU ZLWKRXW LQFOXGLQJ DQ\Րഈ՜ഉ

GLVFXVVLRQ�RI�ZKHUH�WKH\�FRPH�IURP��D�PHWKRG�YHU\�GLIIHUHQW�IURP�WKH�VWDQGDUG�WRGD\�

,QYHVWLJDWLQJ WKH GLIIHUHQFHV LQ H[SHULPHQWDO GHVLJQ EHWZHHQ WKH LQYHVWLJDWLRQ LQWR IOXLG

PHFKDQLFV LQ WKH ILUVW� VHFRQG� DQG WKLUG HGLWLRQV RI 3ULQFLSLD JLYHV XV D UHPDUNDEOH

JOLPSVH LQWR WKH GHYHORSPHQW RI FODVVLFDO PHFKDQLFV� %\ ORRNLQJ DW WKH FKDQJHV EHWZHHQ

HGLWLRQV� ZH FDQ ZDWFK 1HZWRQ¶V SURFHVV� %HFDXVH RI 1HZWRQ¶V WHQGHQF\ WRZDUG

�� 'HVLJQHG�E\�:LOOLDP�	�0DU\¶V�RZQ�6LU�&KULVWRSKHU�:UHQ�
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LQGLYLGXDO VWXG\ DQG LVRODWLRQ� ZH GRQ¶W KDYH PDQ\ SDSHUV WKDW VKRZ XV KRZ KH WKRXJKW�

:H DOVR GRQ¶W KDYH PXFK UHFRUG RI 1HZWRQ¶V IDLOXUHV� EXW WKH UHDGDSWDWLRQ RI WKH

YHUWLFDO�IDOO H[SHULPHQW IURP WKH LQFRQFOXVLYH SHQGXOXP�GHFD\ H[SHULPHQW VKRZV XV DQ

H[SOLFLW H[DPSOH RI D PLVWDNH� 6WXG\LQJ WKH HYROXWLRQ RI WKH 3ULQFLSLD WHOOV XV DV PXFK

DERXW SK\VLFV� LI QRW PRUH� DV WKH ERG\ RI WKH WH[W� LWVHOI� 7KH SXUSRVH RI WKLV FKDSWHU LV WR

³XSGDWH´ WKLV GHULYDWLRQ DQG SURYLGH DQ H[SOLFLW� PRUH WKRURXJK H[SODQDWLRQ RI SDUWV RI

LW� , ZLOO EH LQFOXGLQJ WKH YHUEDWLP WH[W �LQ (QJOLVK� LQ EORFN TXRWHV DQG P\

FRPPHQWDU\�LQ�QRUPDO�WH[W��:H�VWDUW�E\�GHILQLQJ�RXU�YDULDEOHV�

352326,7,21�;/��352%/(0�,;

7R�ILQG�E\�H[SHULPHQW�WKH�UHVLVWDQFH�RI�D�JOREH�PRYLQJ�WKURXJK�D
SHUIHFWO\�IOXLG�FRPSUHVVHG�PHGLXP�

/HW $ EH WKH ZHLJKW RI WKH JOREH LQ D YDFXXP� % LWV ZHLJKW LQ
WKH UHVLVWLQJ PHGLXP� ' WKH GLDPHWHU RI WKH JOREH� ) D VSDFH

ZKLFK LV WR DV WKH GHQVLW\ RI WKH JOREH LV WR WKH GHQVLW\ RIɛ
ɚ Բ

WKH�PHGLXP��WKDW�LV��DV $ LV�WR �ԯ ࡠ 

³$ VSDFH WKDW LV ³WR´ ��� '"´ 7KLV LV QRW D FRQWHPSRUDU\ SKUDVLQJ� EXW , WKLQN 1HZWRQ LV

WU\LQJ�WR�VHW�XS�D�VHW�RI�UDWLRV�

���Դ
ɛ
ɚ Բ

Ş
Ƭ
ՏՔՊՍ

Ƭ
ՕՍՌՑ՝Օ

Ş ԯ
ԯࡠ

:LWKRXW UHIHUHQFH WR LW� 1HZWRQ LV HPSOR\LQJ $UFKLPHGHV¶ SULQFLSOH� � ZKHUHԴ
Պ
ࡠࡦ ƬՏՄ

LV WKH EXR\DQW IRUFH� LV WKH GHQVLW\ RI WKH IOXLG� J LV DFFHOHUDWLRQ GXH WR JUDYLW\� DQGԴ
Պ

Ƭ

9 LV YROXPH RI IOXLG� ,I ZH VROYH SOXJ LQWR IRUPXOD ��� DQG RXU GHILQLWLRQV RI $Ƭ ࡦ ՕՉ՛՛
՞Ք՝ՕՍ

DQG % LQWR�$UFKLPHGHV¶�SULQFLSOH��ZH�DUULYH�DW�D�FRQVHQVXV�

��� ࡦ ԯ ࡠ Ƭ
ՎՔ՝ՑՌ

Մ Ϋ ԯ ࡠ  ࡦ Ƭ
ՎՔ՝ՑՌ

Մ

ZKHUH ZRXOG EH WKH PDVV RI WKH GLVSODFHG IOXLG� ZKLFK DJUHHV ZLWK WKH VHFRQGƬ
ՎՔ՝ՑՌ

Մ

UDWLR�LQ�(T�������/HW¶V�FRQWLQXH�

���* WKH WLPH LQ ZKLFK WKH JOREH IDOOLQJ ZLWK WKH ZHLJKW %
ZLWKRXW UHVLVWDQFH GHVFULEHV WKH VSDFH )� DQG + WKH YHORFLW\
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ZKLFK WKH ERG\ DFTXLUHV E\ WKDW IDOO� 7KHQ + ZLOO EH WKH JUHDWHVW
YHORFLW\ ZLWK ZKLFK WKH JOREH FDQ SRVVLEO\ GHVFHQG ZLWK WKH
ZHLJKW % LQ WKH UHVLVWLQJ PHGLXP� E\ &RU� ,,� 3URS� ;;;9,,,� DQG
WKH UHVLVWDQFH ZKLFK WKH JOREH PHHWV ZLWK� ZKHQ GHVFHQGLQJ ZLWK
WKDW YHORFLW\� ZLOO EH HTXDO WR LWV ZHLJKW %� DQG WKH UHVLVWDQFH
LW PHHWV ZLWK LQ DQ\ RWKHU YHORFLW\ ZLOO EH WR WKH ZHLJKW % DV
WKH VTXDUH RI WKH UDWLR RI WKDW YHORFLW\ WR WKH JUHDWHVW
YHORFLW\� +�

7KDW LV WR VD\� ZH DUH RSHUDWLQJ LQ FRQGLWLRQV RI IUHHIDOO� � ZKHUH + LVՠ ࡦ ՞՜ Ϋ Դ ࡦ ԶԵ

��WKH�WHUPLQDO�YHORFLW\�RI�WKH�ERG\�՞
ՕՉՠ

/HW WKH JOREH EH OHW IDOO VR WKDW LW PD\ GHVFHQG LQ WKH IOXLG
E\ WKH ZHLJKW %� DQG OHW 3 EH WKH WLPH RI IDOOLQJ� DQG OHW WKDW
WLPH EH H[SUHVVHG LQ VHFRQGV� LI WKH WLPH * EH JLYHQ LQ VHFRQGV�
)LQG WKH DEVROXWH QXPEHU 1 DJUHHLQJ WR WKH ORJDULWKP

��DQG�OHW�/�EH�WKH�ORJDULWKP RI�WKH�QXPEHU �ɗş ɛɚɛəɠɛɛɟɘɠ� əԾԵ
Լɘ
Լ

1RWH WKH VXEWOH GLVWLQFWLRQ EHWZHHQ ³ORJDULWKP´ DQG ³ORJDULWKP RI�´ 7KH GLIIHUHQFH LQ

WKH /DWLQ ² ORJDULWKPR YHUVXV ORJDULWKPXV QXPHUL ² KHOSHG XV GHGXFH WKH DUJXPHQWV

RI HDFK WHUP DQG ILJXUH RXW WKDW 1HZWRQ PHDQV WR VD\ ՔՏഈԼഉ ࡦ ɗş ɛɚɛəɠɛɛɟɘɠ əԾ
Ե Ϋ

ZKHUH WKH OHDGLQJ FRHIILFLHQW ������������ LVՔՏഈԼഉ ࡦ ՔՏ
ɘɗ
ഈՍഉ Ŷ əԾ

Ե Ϋ Լ ࡦ Ս
əԾ
Ե

XWLOL]HG�WR�VZLWFK�EHWZHHQ DQG � DQG �ՔՏ
ɘɗ
ഈՠഉ ՔՖഈՠഉ Ժ ࡦ ՔՏ

ɘɗ
ഈ Լɘ

Լ ഉ

���DQG WKH YHORFLW\ DFTXLUHG LQ IDOOLQJ ZLOO EH � DQG WKHԼࡠɘ
Լɘ Զ

KHLJKW GHVFULEHG ZLOO EH � ,I WKHəԾԴ
Ե ࡠ ɘş ɚɟɝəɠɛɚɝɘɘԴ  ɛş ɝɗɜɘɞɗɘɟɝԺԴ

IOXLG EH RI D VXIILFLHQW GHSWK� ZH PD\ QHJOHFW WKH WHUP

ZLOO�EH�WKH�DOWLWXGH�GHVFULEHG��QHDUO\�ɛş ɝɗɜɘɞɗɘɟɝԺԴ

7KLV SDVVDJH HPERGLHV ZK\ WKLV FKDSWHU H[LVWV� 1HZWRQ JLYHV XV WKHVH HTXDWLRQV DQG

RIIHUV QR HYLGHQFH� )LUVW� OHW¶V WU\ WR H[SOLFDWH KLV ORJLF DERXW WKH ODVW WHUP EHLQJ

PLQLPL]HG��,I�WKH�IOXLG�LV�³VXIILFLHQWO\�GHHS�´ ��VR�əԾ
Ե ࡪࡪ ɘ

Ժ ࡦ ՔՏ
ɘɗ
ഈ Լɘ

Լ ഉ

ࡦ ՔՏ
ɘɗ
ഈɘ  ɘ

Լ ഉ

ࡦ ՔՖഈɘ  ɘ
Լ ഉ Ŷ ՔՏՍഈɘɗഉ
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ZKLFK� LI ZH SHUIRUP D 7D\ORU H[SDQVLRQ� ZH VHH WKDW WKH OHDGLQJ WHUP LV SURSRUWLRQDO WR

� 2ND\� JUHDW� $Q\ WHUP ZLWK / VKRXOG YDQLVK ZKHQ � , KDYH QRɘ
Լ ࡦ Ս

əԾࡠ
Ե ࡩࡩ ɘ Ծ ࡪࡪ Ե

LGHD� WKRXJK� ZKHUH WKH FRHIILFLHQWV �����« DQG �����« FRPH IURP� 8SRQ SUHOLPLQDU\

UHVHDUFK� , KDYH IRXQG WKDW DQG � EXWɘş ɚɟɝəɠɛɚɝɘɘ ࡦ ՔՖഈɛഉ ɛş ɝɗɜɘɞɗɘɟɝ ࡦ əՔՖഈɘɗഉ

WKRVH�QXPEHUV�KROG�OLWWOH�VLJQLILFDQFH�IRU�PH�DW�WKLV�WLPH�

7KLV LV DQ RSSRUWXQLW\ IRU IXUWKHU UHVHDUFK� 7KHVH QXPEHUV FRQWDLQ D ORW RI VLJQLILFDQW

ILJXUHV ² WKH SUHFLVLRQ WKDW 1HZWRQ GLVSOD\HG LQ KLV FRPSXWDWLRQV DQG FODLPHG LQ KLV

H[SHULPHQWV LV DVWRXQGLQJ� ,Q WKH FKDUW RI GDWD DQG FDOFXODWLRQV WKDW IROORZV WKLV

GHULYDWLRQ� SLFWXUHG DERYH� 1HZWRQ FODLPV WR PHDVXUH WLPH WR WKH WKRXVDQGWK RI D

VHFRQG� 7KLV LV D UHPDUNDEOH FODLP� JLYHQ WKDW RVFLOODWLRQV RI SHQGXOXPV FRQVWLWXWHG WKH

FXWWLQJ�HGJH�RI�WLPHNHHSLQJ�

,¶OO EH WUDQVSDUHQW ² 1HZWRQ¶V SUHFLVLRQ LV D ELW WRR DVWRXQGLQJ WR VLW ULJKW ZLWK PH� ,W

ZRXOG EH LQWHUHVWLQJ WR LQYHVWLJDWH ZKHWKHU ZH FRXOG UHSOLFDWH WKLV OHYHO RI SUHFLVLRQ
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XVLQJ 1HZWRQ¶V PHWKRGRORJ\ WRGD\� , DP GRXEWIXO� 1HZWRQ¶V GHULYDWLRQV�

PHDVXUHPHQWV� DQG H[SHULPHQWV DUH VRPH RI WKH PDQ\ HQLJPDV RI WKH 3ULQFLSLD� 7R

LQYHVWLJDWH VRPH RI WKH RWKHU P\VWHULHV EXULHG LQ WKH WH[W� , WXUQ QRZ WR GLVFXVV WKH

DQQRWDWLRQV�ZULWWHQ�LQ�WKH�PDUJLQV�RI�:LOOLDP�DQG�0DU\¶V�FRS\�RI�WKH 3ULQFLSLD�
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&KDSWHU�7KUHH�

7KH�0\VWHULHV�RI�WKH�0DUJLQDOLD

:LOOLDP 	 0DU\¶V 6SHFLDO &ROOHFWLRQV RZQV D ILUVW HGLWLRQ FRS\ RI 3ULQFLSLD� GRQDWHG E\

5HY� 7KRPDV 6WDXJKWRQ 6DYDJH LQ ����� $ UHFHQW FHQVXV E\ &DOWHFK UHSRUWV WKDW RXU

FRS\ LV RQH RI ��� ILUVW HGLWLRQV NQRZQ WR VXUYLYH WR WKH PRGHUQ GD\��� 2WKHU FRSLHV

UHVLGH LQ OLEUDULHV DQG SULYDWH FROOHFWLRQV DURXQG WKH ZRUOG� LQ ����� D ILUVW HGLWLRQ VROG

IRU RYHU ���� PLOOLRQ� PDNLQJ LW WKH KLJKHVW YDOXHG VFLHQWLILF ERRN LQ WKH ZRUOG��� :LOOLDP

	 0DU\¶V �:	0� FRS\� WKRXJK� LV SULFHOHVV GXH WR WKH PDUJLQDOLD OLWWHULQJ WKH WH[W� 0\

ZRUN IRU WKH SDVW WKUHH \HDUV KDV EHHQ FDWDORJLQJ WKHVH QRWHV� GHFLSKHULQJ WKHLU FRQWHQW�

DQG DQDO\]LQJ ZKDW WKH\ VKRZ XV DERXW WKH FUHDWLRQ DQG GHYHORSPHQW RI FODVVLFDO

PHFKDQLFV�

�� *HJJHO��/DXUD��³,VDDF�1HZWRQ
V�%RRN�$XFWLRQHG�IRU�5HFRUG�6HWWLQJ������0LOOLRQ�´ /LYH6FLHQFH��3XUFK� ��
'HF��������KWWSV���ZZZ�OLYHVFLHQFH�FRP�������LVDDF�QHZWRQ�ERRN�VROG�EUHDNV�UHFRUG�KWPO�

�� &ODYLQ��:KLWQH\��³+XQGUHGV�RI�&RSLHV�RI�1HZWRQ
V�3ULQFLSLD�)RXQG�LQ�1HZ�&HQVXV�´ &DOLIRUQLD
,QVWLWXWH�RI�7HFKQRORJ\�����1RY�������
KWWSV���ZZZ�FDOWHFK�HGX�DERXW�QHZV�KXQGUHGV�FRSLHV�QHZWRQV�HPSULQFLSLDHP�IRXQG�QHZ�FHQVXV�
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:KHQ , EHJDQ� P\ SUHGHFHVVRU� -DFNVRQ 2OVHQ� OHIW PH D IHZ RI KLV QRWHV DQG D VROLG

VWDUWLQJ SRLQW� +H KDG QRWLFHG WKDW VHYHUDO RI WKH VHFWLRQV LQ :	0¶V HGLWLRQ DSSHDUHG WR

EH FURVVHG RXW DQG UHSODFHG ZLWK SDVVDJHV IURP 1HZWRQ¶V 7KLUG (GLWLRQ� 1LFFROz

*XLFFLDUGLQL� D KLVWRULDQ RI PDWKHPDWLFV DW WKH

8QLYHUVLW\ RI 0LODQ� DOVR SRLQWHG RXW WKH

SRVVLELOLW\ RI D UHIHUHQFH WR D SURRI IURP ���� LQ

RQH RI WKH DQQRWDWLRQV� , ZDV LQWHUHVWHG LQ

VHDUFKLQJ IRU PRUH GDWHV WR VHH LI , FRXOG IXUWKHU

OLPLW WKH WLPHOLQH RI RXU DOOHJHG DQQRWDWRU�V�� ,

VWDUWHG� DV PRVW SHRSOH GR� DW WKH EHJLQQLQJ� LQ P\

FDVH� RQ WKH WLWOH SDJH RI WKH 3ULQFLSLD�

,PPHGLDWHO\� , QRWHG WKH DEVHQFH RI WKH OHWWHU F LQ

WKH /DWLQ ZRUG DXFWRUH� ³DXWKRU´� ,Q WKH VHFRQG

DQG WKLUG HGLWLRQV WKDW , KDYH VHHQ� WKLV W\SR LV

FRUUHFWHG� EXW LW LV VWLOO VXUSULVLQJ WR PH WKDW D

PLVWDNH RI WKLV VL]H ZDV QRW FDXJKW EHIRUH SULQWLQJ�

:KLOH 6DPXHO 3HS\V ZDV UHVSRQVLEOH IRU

W\SHVHWWLQJ WKH WLWOH SDJH UDWKHU WKDQ 1HZWRQ� , QRWH WKLV EOXQGHU DV D UHPLQGHU �WR ERWK

UHDGHU DQG DXWKRU� WR GLVWDQFH \RXUVHOI IURP HTXDWLQJ JHQLXV ZLWK SHUIHFWLRQ� $OEHLW WKH

HPERGLPHQW RI EULOOLDQFH� KH LV QRW WR EH EOLQGO\ WUXVWHG� WKLV ZDV WKH ILUVW RI PDQ\

OHVVRQV�,�OHDUQHG�IURP�P\�WLPH�ZLWK�WKH 3ULQFLSLD�

6WLOO VKRFNHG� , WXUQHG WR WKH HSLWKHWV DWWULEXWHG WR 1HZWRQ� µ7ULQ� &ROO� &DQWDE� 6RF�

0DWKHIHRV 3URIHIIRUH /XFDILDQR� 	 6RFLHWDWLV 5HJDOLV 6RGLDOL�¶ DQG KDG VRPH GLIILFXOW\

WUDQVODWLQJ WKHP� , UHDFKHG RXW WR D /LQJXLVWLFV SURIHVVRU� -DFN 0DUWLQ RI :LOOLDP 	

0DU\� ZKR WDXJKW PH DERXW VHYHQWHHQWK�FHQWXU\ W\SHVHWWLQJ SUDFWLFHV� 7KH µI¶ WKDW , ZDV

VHHLQJ ZDV DQ µV¶ XVHG WR FRQVHUYH VSDFH WR SUHVHUYH WKH ZLGWK RI D OLQH RI WH[W� , VDZ

WKUHH GLIIHUHQW W\SHV RI 6¶V DQG QDPHG WKHP WKH µQRUPDO�¶ µLQWHJUDO�¶ DQG µI¶ 6¶V� WKH\ FDQ

EH VHHQ LQ 6RF�� /XFDVLDQR� DQGPDWKHVHRV� UHVSHFWLYHO\� , WKXV WUDQVODWHG WKH HSLWKHWV WR

EH µ7ULQLW\ &ROOHJH� /XFDVLDQ 3URIHVVRU RI 0DWKHPDWLFV� 	 )ULHQG WR WKH 5R\DO 6RFLHW\���¶

�� ,�ZDV�XQIDPLOLDU�ZLWK�WKH�5R\DO�6RFLHW\��IRXQGHG�E\�6LU�&KULVWRSKHU�:UHQ��:LOOLDP�3HWW\��DQG�5REHU\
%R\OH��XQWLO�ZRUNLQJ�RQ�WKLV�SURMHFW��7KH\�GHVFULEH�WKHPVHOYHV�DV�D�³OHDUQHG�VRFLHW\´�GHGLFDWHG�WR
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7KLV JDYH PH P\ ILUVW IHZ OHDGV RQ SRVVLEOH LGHQWLWLHV ² SHUKDSV RXU DQQRWDWRU ZDV D

ZRUN�FROOHDJXH�RI�1HZWRQ¶V��RU�PD\EH�DQ�HGLWRU�IURP�WKH�5R\DO�6RFLHW\�

, FRQWLQXHG WKURXJK WKH 3ULQFLSLD� QRWLFLQJ DQ DPDOJDPDWLRQ RI FURVV KDWFKLQJ�

XQGHUOLQLQJ� EXEEOHV� DQG GRWV� , DOVR VDZ WKDW VRPHRQH ZDV QXPEHULQJ WKH VHQWHQFHV

DQG FKDQJLQJ WKH /DWLQ HYHU VR VOLJKWO\� ,Q /DWLQ� QRXQV DUH DVVLJQHG D FHUWDLQ

GHFOHQVLRQ EDVHG RQ WKHLU SDUW RI VSHHFK� :KLOH (QJOLVK GHWHUPLQHV WKH PHDQLQJ RI D

VHQWHQFH IURP LWV ZRUG RUGHU ² WKDW LV� µWKH GRJ FKDVHV WKH FDW¶ PHDQV VRPHWKLQJ YHU\

GLIIHUHQW IURP µWKH FDW FKDVHV WKH GRJ�¶ DQG µGRJ WKH FKDVHV FDW WKH¶ LV FRPSOHWHO\

QRQVHQVLFDO ² /DWLQ XWLOL]HV WKH ODVW ��� OHWWHUV RI D QRXQ WR DVVLJQ SDUWV RI VSHHFK� 7KXV�

&DQLV IXJDW IHOHP KDV WKH VDPH PHDQLQJ DV )HOHP FDQLV IXJDW� WKH GRJ FKDVHV WKH FDW� ,I

, ZDQWHG WR DOWHU WKH PHDQLQJ RI WKH VHQWHQFH LQWR µWKH FDW FKDVHV WKH GRJ�¶ , ZRXOG QHHG

WR FKDQJH LW WR &DQHP IXJDW IHOHV� ,Q WKH 3ULQFLSLD� , VDZ VHYHUDO LQVWDQFHV RI DQ

DQQRWDWRU FKDQJLQJ QRXQ HQGLQJV� 7KH DQQRWDWRU ZRXOG FURVV RXW WKH RULJLQDO VHQWHQFH

DQG UHSODFH LW ZLWK DQRWKHU RI VLPLODU FRQWHQW EXW FRQWDLQLQJ VOLJKW VKLIWV LQ JUDPPDWLFDO

VWUXFWXUH��7KLV�VXJJHVWHG�WKDW�P\�DQQRWDWRU�ZDV�HGLWLQJ�WKH�ILUVW�HGLWLRQ�

7KXV� , VWDUWHG ORRNLQJ LQWR HGLWRUV DVVRFLDWHG ZLWK 1HZWRQ DQG VWXPEOHG XSRQ D PDQ

E\ WKH QDPH RI 5RJHU &RWHV� $IWHU FRPSDULQJ KLV KDQGZULWLQJ ZLWK H[FHUSWV IURP WKH

3ULQFLSLD DQG OHDUQLQJ WKDW DOO IRXU FRSLHV RI WKH WH[W WRXFKHG E\ &RWHV DUH DOUHDG\

DFFRXQWHG IRU��� , DEDQGRQHG WKH WKRXJKW DQG WXUQHG HOVHZKHUH� , IHOO LQWR D UDEELW KROH

FRPSDULQJ KDQGZULWLQJ VDPSOHV RI QHDUO\ HYHU\ QDPH DVVRFLDWHG ZLWK 1HZWRQ , FRXOG

ILQG� , VFRXUHG HYHU\ FRUQHU RI WKH ,QWHUQHW� WKDQNIXO IRU SULYDWH FROOHFWRUV ZKR KDG KHOG

RQ WR OHWWHUV� MRXUQDOV� DQG GLDULHV� $IWHU FRPSDULQJ VDPSOHV IURP QXPHURXV

FRQQHFWLRQV� ,¶G GHYHORSHG DQ HIILFLHQW V\VWHP� , QRWLFHG WKDW P\ DXWKRU KDG

FKDUDFWHULVWLFDOO\ RSHQ µS¶V¶ WKDW ORRNHG

DOPRVW OLNH µK¶V¶ DQG KLV µG¶V¶ KDG D FXUYHG

VWHP WKDW KRRNHG RYHU WRZDUGV WKH OHIW� 1HYHUWKHOHVV� DW WKH HQG RI GD\ RQH� , IRXQG

P\VHOI VWXFN LQ D ZHE RI UHG VWULQJV� EURZVHU WDEV� DQG SHUVRQDO FRUUHVSRQGHQFHV�

�� )URP�WKH�8QLYHUVLW\�RI�6\GQH\�/LEUDU\��KWWSV���GLJLWDO�OLEUDU\�V\GQH\�HGX�DX�QRGHV�YLHZ�����

FHOHEUDWLQJ�H[FHOOHQFH�LQ�VFLHQFH��0HPEHUV�DUH�RQ�WKH�RUGHU�RI�-RFHO\Q�%HOO��6WHSKHQ�+DZNLQJ��DQG
&KDUOHV�'DUZLQ�



��

WUDSSHG OLNH D IUDQWLF LQVHFW� , PXVW KDYH ORRNHG DW KXQGUHGV RI VDPSOHV� QRQH RI ZKLFK

PDWFKHG WKH FDUHIXO VFULSW RI P\ DQQRWDWRU� $IWHU HDWLQJ DQG VOHHSLQJ� , UHFHQWHUHG RQ

WKH RQO\ WKLQJ , NQHZ WR EH FHUWDLQ� P\ WH[W� , FRQWLQXHG RQ IURP WKH ILUVW IHZ SDJHV�

PRYLQJ SDVW WKH 'HILQLWLRQV DQG $[LRPV� DQG IRXQG VRPHWKLQJ RI LQWHUHVW LQ WKH VHFRQG

/HPPD�RI�%RRN���

0\�RZQ�WUDQVODWLRQ�RI�/HPPD�,,�UHDGV� ³,I�LQ�DQ\�ILJXUH $DF(� HPEUDFHG�E\�WKH�ULJKW�>OLQHV@ $D��$(��DQG�WKH FXUYH

>D@F(��DQ\�DPRXQW�RI�SDUDOOHORJUDPV�FDQ�EH�LQVFULEHG� $E��%F��&'��	�F���KDYLQJ�EHHQ�FRQVWUDLQHG�XQGHU�HTXDO EDVHV

$%��%&��&'��	F��	�ZLWK�VLGHV %E��&F��'G��	�F� SDUDOOHO WR�VLGH $D RI�WKH�ILJXUH��	�WKH�SDUDOOHORJUDPV D.EO� E/FP�

F0GQ��	F� DUH�FRPSOHWHG��7KHQ��LI�WKH�ZLGWK�RI�WKHVH SDUDOOHORJUDPV�PLJKW�EH�UHGXFHG��DQG�>WKHLU@�QXPEHU�EH

LQFUHDVHG�WR�LQILQLW\��,�VD\�WKDW�WKH�XOWLPDWH�UDWLRV�WKDW�WKH�LQVFULEHG�ILJXUH $.E/F0G'� WKH�FLUFXPVFULEHG ILJXUH

$DOEPFQGR(� DQG�WKH�FXUYHG�OLQH $DEFG( KDYH�WR�HDFK RWKHU�DUH�HTXDO�UDWLRV�´

$ NQRZOHGJHDEOH UHDGHU PLJKW UHFRJQL]H WKH VXEMHFW RI WKLV SDVVDJH IURP 3ULQFLSLD IURP

WKH GLDJUDP DORQH� ,Q %RRN �� /HPPD ,,� 1HZWRQ DUJXHV WKDW D FXUYH FDQ EH HVWLPDWHG

E\ D VHULHV RI UHFWDQJOHV� DQ LGHD IDPRXVO\ H[SDQGHG XSRQ E\ *HUPDQ PDWKHPDWLFLDQ

%HUQKDUG 5LHPDQQ ��� \HDUV ODWHU� ,QGHHG� LQ /HPPD¶V ,�,9� 1HZWRQ LV SUHVHQWLQJ D

JHRPHWULFDO DSSURDFK WR KLV QHZ IODYRU RI PDWKHPDWLFV� LQILQLWHVLPDO FDOFXOXV� ,Q RWKHU

VHFWLRQV� ZKHQ 1HZWRQ SUHVHQWHG DQ H[FLWLQJ� QRYHO LGHD VXFK DV WKLV� WKH PDUJLQV ZHUH

OLWWHUHG ZLWK QRWHV� , IRXQG LW SX]]OLQJ� WKHQ� WKDW WKH /DWLQ ZRUG GLFR� µ, VDLG�¶ ZDV WKH

RQO\ FRPPHQW ZULWWHQ RQ WKLV SDJH� (YHQ PRUH SHFXOLDU� RYHU WKH QH[W WKUHH SDJHV� GLFR

ZDV�ZULWWHQ�DQG�XQGHUOLQHG�DQRWKHU�ILYH�WLPHV�

:H�NQRZ�ZKDW�ZDV�EHLQJ�VDLG«�EXW�ZKR�LV�µ,¶"



��

7KH FRQWURYHUV\ VXUURXQGLQJ ,VDDF 1HZWRQ� *RWWIULHG :LOKHOP /HLEQL]� DQG WKH

GLVFRYHU\ RI FDOFXOXV ZDV D ELWWHU� KLJK�SURILOH GLVSXWH DPRQJ VFKRODUV� 1HZWRQ DQG KLV

IHUYHQW VXSSRUWHUV VODQGHUHG /HLEQL] IRU WKH ODVW \HDUV RI KLV OLIH� ,Q KLV RZQ

FRUUHVSRQGHQFHV��1HZWRQ¶V�SHUVSHFWLYH�DOOHJLQJ�LQWHOOHFWXDO�WKHIW�LV�FOHDU�

²6HFRQG LQYHQWRUV KDYH QR ULJKW� :KHWKHU 0U� /HLEQL] IRXQG WKH
0HWKRG E\ KLPVHOI RU QRW LV QRW WKH 4XHVWLRQª :H WDNH WKH SURSHU
TXHVWLRQ WR EH�ª ZKR ZDV WKH ILUVW LQYHQWRU RI WKH PHWKRG�
3URELW\ DQG SULQFLSOH GHPDQG D FRUUHFW DQVZHU� 7R WDNH DZD\ WKH
5LJKW RI WKH ILUVW LQYHQWRU� DQG GLYLGH LW EHWZHHQ KLP DQG WKDW
RWKHU�>WKH�VHFRQG�LQYHQWRU@��ZRXOG�EH�DQ�$FW�RI�,QMXVWLFH���³

,Q WKH IDFH RI VXFK FULWLFLVP� SHUKDSV D PLIIHG /HLEQL] SURFXUHG D FRS\ RI 1HZWRQ¶V WH[W

LQ RUGHU WR LQYHVWLJDWH WKH FODLPV RI KLV RSSRQHQW� 'LFR� , ZRQGHUHG LI /HLEQL] ZURWH�

'LFR SULPXV���,�VDLG ILUVW�

, FKHFNHG RQOLQH WR ILQG D KDQGZULWLQJ VDPSOH WR FRPSDUH RXU GLFR¶V ZLWK� 7KDQNIXOO\�

6WHSKHQ :ROIUDP� FUHDWRU RI0DWKHPDWLFD DQG :ROIUDP_$OSKD� KDG SRVWHG SLFWXUHV RI D

SDVVDJH IURP /HLEQL]¶V QRWHV IRU XV� *LYHQ WKH EOHVVLQJ RI PXOWLSOH VDPSOHV DQG WKH

H[SHFWDWLRQ WKDW DQ DXWKRU¶V KDQG ZLOO VKRZ GLVFUHSDQFLHV DFURVV VSDFH DQG WLPH� ,

SLFNHG�WZR�RI�P\�IDYRULWHV�WR�VHUYH�DV�D�UHIHUHQFH�SRLQW�

2Q WKH OHIW� /HLEQL] FURVVHV KLV $¶V

DQG W¶V IURP OHIW WR ULJKW� HYLGHQFHG E\

OLQH WKLFNQHVV DQG IORZ RI OHWWHUV� VR

KH LV PRVW OLNHO\ ULJKW�KDQGHG�

%HVLGHV WKDW� KLV VFUDZO LV PHVV\ DQG

KLV KDQG LV KHDY\� +LV ZRUGV� OLNH WKH

GLFR¶V IURP WKH 3ULQFLSLD SLFWXUHG

DERYH� DUH FRPSRVHG RI SULQWHG�

��6LU�,VDDF�1HZWRQ� 7KH�&RUUHVSRQGHQFH�RI�,VDDF�1HZWRQ� ��Y���HGLWHG�E\�+��:��7XUQEXOO��-��)��6FRWW��$�
5XSHUW�+DOO��DQG�/DXUD�7LOOLQJ��&DPEULGJH�8QLYHUVLW\�3UHVV������±�����
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PRVWO\ QRQ�FRQQHFWHG OHWWHUV� /RRNLQJ OHWWHU E\ OHWWHU� WKH G¶V LQ ERWK KDYH KRRNHG VWHPV

DQG�ERWK�R¶V�DUH�FRPSOHWHO\�FORVHG�

$W WKH WLPH� , EHOLHYHG WKDW WKH DQQRWDWLRQV LQ WKH 3ULQFLSLD ZHUH DXWKRUHG E\ WZR

LQGLYLGXDOV� 7KH ILUVW� QLFNQDPHG ³WKH 'RRGOHU�´ ZDV UHVSRQVLEOH IRU WKH XQGHUOLQLQJ DQG

FURVV�KDWFKLQJ ZKLOH D VHFRQG� PRUH HQJDJHG UHDGHU ZURWH WKH PRUH FRPSOH[

DQQRWDWLRQV� %XW ZKDW LI WKHUH ZDV D WKLUG" :H FDQ VHH WKDW WKH PDMRULW\ RI WKH

DQQRWDWLRQV�DUH�ZULWWHQ�LQ�D�WLG\��IORZLQJ�FXUVLYH��LOOXVWUDWHG�KHUH�

, DP QRW FRQYLQFHG WKDW WKH VDPH SHUVRQ ZURWH WKLV FXUVLYH DQG WKRVH GLFR¶V� /LNH , VDLG

EHIRUH� P\ DQQRWDWRU KDV QHDW� OHJLEOH KDQGZULWLQJ� D VWURQJ EDVHOLQH DQG ULJKWZDUG

VORSH� DQG FKDUDFWHULVWLFDOO\ RSHQ S¶V� :KLOH WKH VWHPV RI WKHVH ORZHUFDVH G¶V DUH DOVR

KRRNHG OLNH /HLEQL]¶V DQG WKH GLFR¶V� /HLEQL] GLG QRW ZULWH WKLV FXUVLYH� $QG UHJDUGOHVV�

DV P\ FROOHDJXH -DFN 0DUWLQ SRLQWHG RXW� DOO RI WKH GLFR¶V LQ WKH PDUJLQV FRUUHVSRQG

ZLWK D GLFR LQ WKH VDPH OLQH RI WH[W LQ WKH 3ULQFLSLD� :H VHH HYLGHQFH RI WKLV EHKDYLRU LQ D

IHZ RWKHU SODFHV� IRU H[DPSOH� LQ 1HZWRQ¶V ILUVW ODZ ZLWK VXR DQG LOOXP� 1RWH WKH

GLVWLQFWLYH VHSDUDWLRQ EHWZHHQ OHWWHUV LQ WKH PDUJLQ QRWHV DQG WKH µLQWHJUDO¶ 6¶V IURP

EHIRUH�LQ�WKH�WH[W�

,W VHHPV� WKHQ� WKDW RXU GLFR¶V FRXOG EH DWWULEXWHG WR D ERUHG UHDGHU� PLQGOHVVO\ ZULWLQJ

WKH�ZRUGV�WKDW�KH�KDG�MXVW�VHHQ�

%DFN�WR�WKH�GUDZLQJ�ERDUG�
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$V LQYLJRUDWLQJ DV WKH /HLEQL] QDUUDWLYH LV� WKH HYLGHQFH LV SXUHO\ FLUFXPVWDQWLDO� :LWK LWV

KHDY\ SUHVVXUH DQG QDUURZ OHWWHULQJ� , DGPLW WKDW WKH KDQGZULWLQJ ORRNV VLPLODU� ,I ZH

DVVXPH� WKDW WKH GLFR� VXR DQG LOOXP DUH ZULWWHQ E\ D GLIIHUHQW SHUVRQ WKDQ ZKRHYHU

SHQQHG WKH FXUVLYH� WKH WLPHOLQH DGGV XS��� , KDYH QR SURRI� WKRXJK� WKDW :	0¶V FRS\ RI

WKH 3ULQFLSLD ZDV HYHU LQ /HLEQL]¶V KDQGV� 7KXV� IXUWKHU LQYHVWLJDWLRQ LQWR WKH KLVWRU\

DQG SUHYLRXV ZKHUHDERXWV RI RXU FRS\ LV WKH RQO\ ZD\ WR LGHQWLI\ RXU DQQRWDWRU�V� ZLWK

FHUWDLQW\� (YHQ LI , IRXQG D IODZOHVV KDQGZULWLQJ PDWFK� , ZRXOG QHHG WR SURYH WKDW DQ

LQGLYLGXDO KDG DFFHVV WR WKH WH[W WR GHILQLWLYHO\ WLH WKHP WR RXU ERRN� /HW¶V WXUQ� WKHQ� WR

WKH RQH SHUVRQ ZH NQRZ WR KDYH KDG SRVVHVVLRQ RI RXU 3ULQFLSLD� 7KRPDV 6WDXJKWRQ

6DYDJH�

7KRPDV 6� 6DYDJH ZDV ERUQ LQ &URZHOO� &RQQHFWLFXW RQ -XQH �� ���� WR D ZHDOWK\ IDPLO\�

+H JUDGXDWHG IURP <DOH LQ ���� DQG UHFHLYHG KLV 0�'� IURP <DOH 0HGLFDO 6FKRRO LQ

����� +H SUDFWLFHG PHGLFLQH XQWLO ����� ZKHQ KH ZDV FDOOHG WR SUDFWLFH UHOLJLRQ� +H

JUDGXDWHG IURP WKH 9LUJLQLD 7KHRORJLFDO 6HPLQDU\ LQ ����� DIWHU ZKLFK KH ZDV RUGDLQHG

D GHDFRQ DQG SULHVW� ,Q WKH ZLQWHU RI ����� 6DYDJH WUDYHOHG WR /LEHULD� EHFRPLQJ WKH ILUVW

PHGLFDO PLVVLRQDU\ VHQW E\ WKH (SLVFRSDO &KXUFK� 1HDU WKH HQG RI KLV WULS LQ ����� KH

GLVFRYHUHG D QHZ VSHFLHV RI DSH ZKLOH VWXG\LQJ FKLPSDQ]HH ERQHV� +H FDOOHG LW

7URJORG\WHV JRULOOD� WKH ZHVWHUQ JRULOOD� ZKLFK FDWDSXOWHG KLV FDUHHU LQ VFLHQFH� 6RPH RI

KLV ILHOG QRWHV DUH SUHVHUYHG E\ WKH

5R\DO 6RFLHW\��� OHIW� ZKLFK LV D IDLU

PDWFK IRU RXU FXUVLYH DQQRWDWRU�

7KH ULJKWZDUG VODQW DQG WLGLQHVV DUH

FRQVLVWHQW� DORQJ ZLWK WKH RSHQ DQG

µK¶�OLNH S¶V DQG KRRNHG G¶V� 7KH

ORZHUFDVH F¶V GRQ¶W ORRN WKH VDPH�

EXW WKH FDSLWDO 3¶V DUH D SHUIHFW PDWFK� $OO WKLQJV FRQVLGHUHG� ,¶P ZLOOLQJ WR RYHUORRN D

IHZ LQFRQVLVWHQFLHV EHFDXVH RI WKH GLIIHUHQFH LQ FRQWH[W EHWZHHQ WDNLQJ QRWHV DQG D ODE

�� $Q�DFFRXQW�RI�WKH�GHVTXDPDWLRQ�DQG�FKDQJH�RI�FRORU LQ�D�1HJUR�RI�8SSHU�*XLQHD��:HVW�$IULFD��E\
7KRPDV�6WDXJKWRQ�6DYDJH��������)URP�7KH�5R\DO�6RFLHW\��$3������

�� 7KDW�LV��/HLEQL]�OLYHG�IURP�-XO\������WR�1RYHPEHU�������7KLV�LQFOXGHV�WKH�UHOHDVH�GDWHV�RI�WKH�ILUVW�DQG
VHFRQG�HGLWLRQV�RI�WKH 3ULQFLSLD EXW�SUHGDWHV�WKH 5REHUWVRQ�SURRI�RI������UHIHUHQFHG�LQ�DQ�DQQRWDWLRQ
ZULWWHQ�LQ�FXUVLYH�
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QRWHERRN� ,W¶V LPSRUWDQW WR QRWH WKDW KDQGZULWLQJ FKDQJHV RYHU WLPH DQG SODFH� 6DYDJH¶V

KDQGZULWLQJ�LQ�KLV�OHWWHUV�YDULHV�GUDVWLFDOO\��VSHFLILFDOO\�ZLWK�UHJDUGV�WR�WLGLQHVV�

5HWXUQLQJ WR WKH 8QLWHG 6WDWHV DW WKH HQG RI KLV PLVVLRQ� 6DYDJH VHUYHG DV D UHFWRU LQ

/LYLQJVWRQ� $ODEDPD DW 6W� -DPHV &KXUFK IURP ��������� EHIRUH WUDQVIHUULQJ WR 7ULQLW\

&KXUFK LQ 3DVV &KULVWLDQ� 0LVVLVVLSSL IURP ���������� 8QLWHG 6WDWHV FHQVXV GDWD SODFHV

6DYDJH LQ 3DVV &KULVWLDQ LQ ���� DQG 5KLQHEHFN� 1HZ <RUN LQ ����� +H VWD\HG LQ

5KLQHEHFN XQWLO KLV GHDWK LQ ����� 5HFDOOLQJ WKDW KH GRQDWHG WKH 3ULQFLSLD WR :	0¶V

/LEUDU\ LQ :LOOLDPVEXUJ� 9LUJLQLD LQ ����� WKH ZKHUHDERXWV DQG DIIDLUV RI 6DYDJH

EHWZHHQ 0LVVLVVLSSL DQG 1HZ <RUN DUH RI LQWHUHVW WR PH� 2I FRXUVH� WKHUH¶V QR JXDUDQWHH

WKDW WKH DQQRWDWLRQV ZHUH GRQH LQ WKLV GHFDGH� VR , ZDQWHG DOO RI WKH FRQWHQW , FRXOG JHW

P\�KDQGV�RQ�

, VWDUWHG P\ VHDUFK RQ WKH ,QWHUQHW DQG XVHG $QFHVWU\�FRP WR FRQQHFW ZLWK 6DYDJH¶V

OLYLQJ GHVFHQGDQWV� , PHW -RKQ &RUQHOO� 6DYDJH¶V JUHDW�JUHDW�JUDQGVRQ� DQG 'DYH

5XWKHUIRUG� KLV JUHDW�JUHDW�JUDQGQHSKHZ� , ZDV WKULOOHG WR VKDUH GHWDLOV DERXW P\

SURMHFW ZLWK WKHP� /XFNLO\ IRU PH� ERWK JHQWOHPHQ DUH SDVVLRQDWH DERXW WKHLU IDPLO\¶V

JHQHDORJ\ DQG KLVWRU\ DQG KDYH WKXV NHSW UHFRUGV GDWLQJ EDFN WR 6DYDJH¶V OLIHWLPH� )URP

-RKQ� , OHDUQHG WKDW 6DYDJH KDG WZR VRQV WKDW JUDGXDWHG IURP WKH 8QLYHUVLW\ RI 9LUJLQLD�

7KLV ZDV ERWK SOHDVLQJ DQG FRQIXVLQJ WR KHDU ² , QRZ NQHZ WKDW KH VSHQW WLPH LQ

9LUJLQLD RXWVLGH RI 6HPLQDU\� EXW ZK\ ZRXOGQ¶W KH KDYH GRQDWHG WKH 3ULQFLSLD WR 89$"

:KDW ZDV 6DYDJH GRLQJ LQ :LOOLDPVEXUJ� DQG ZK\ :LOOLDP 	 0DU\" /DWHU� 'DYH VKDUHG

ZLWK PH RYHU HPDLO WKDW 6DYDJH¶V VRQ :LOOLDP ZDV D PLQLVWHU LQ 1RUWK &DUROLQD DQG

GRQDWHG KLV SDSHUV WR WKH 8QLYHUVLW\ RI 1RUWK &DUROLQD DW &KDSHO +LOO� , FKHFNHG RXW

81&¶V�OLEUDU\�WR�VHH�LI�WKH\�VWLOO�KDG�WKH�SDSHUV�

7KH\�GLG��DQG�WKH\�KDG�D ORW RI�WKHP�

, UHDFKHG RXW WR P\ IULHQGV LQ :	0¶V 6SHFLDO &ROOHFWLRQV WR H[SUHVV LQWHUHVW LQ WDNLQJ D

SHHN DW WKLV FROOHFWLRQ� , RIIHUHG WR GULYH GRZQ� EXW JUDFLRXVO\� 81& GLJLWL]HG WKHLU

GRFXPHQWV IRU XV� 7KH\ TXRWHG XV D IRXU�VL[ ZHHN WLPHOLQH� ZKLFK , ZDV WKULOOHG ZLWK�

%XW ZKDW ZDV , HYHQ ORRNLQJ IRU" ,GHDOO\� , ZRXOG ILQG D OHWWHU WKDW FRQWDLQHG DQ H[SOLFLW
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UHIHUHQFH WR WKH 3ULQFLSLD� LWV DQQRWDWLRQV� DQG D GHWDLOHG KLVWRU\ RI ZKHUH WKH WH[W ZDV

EHIRUH 6DYDJH KDG SRVVHVVLRQ RI LW� , NQHZ� RI FRXUVH� WKDW WKLV ZDV DQ XQUHDOLVWLF JRDO�

EXW�HYHQ�LQ�WKH�ZRUVW�FDVH�VFHQDULR��,�ZRXOG�EH�DEOH�WR�FRPSDUH�KDQGZULWLQJ�VDPSOHV�

:KLOH , ZDV ZDLWLQJ IRU WKH WH[W WR EH GLJLWL]HG� , SLYRWHG IURP DWWHPSWLQJ WR LGHQWLI\ RXU

DQQRWDWRUV WR ORRNLQJ DW WKH FRQWHQW RI WKH PDUJLQDOLD LWVHOI� -DFNVRQ KDG DOUHDG\ KDG

WKH LGHD WKDW WKH DQQRWDWLRQV ZHUH UHYLVLRQV IURP WKH WKLUG HGLWLRQ RI WKH 3ULQFLSLD EDFN

LQWR WKH ILUVW� VR WKDW¶V ZKHUH , VWDUWHG� , EHJDQ WR PHWKRGLFDOO\ FDWDORJ WKH DQQRWDWLRQV

DQG�FRQFOXGHG�ZLWK�WKUHH�³FDWHJRULHV´�RI�FRQWHQW�

�� &RUUHFWLRQV� 8QRULJLQDO FRQWHQW� 8SGDWLQJ RXU FRS\ ZLWK WKH UHYLVLRQV IURP WKH

�UG HGLWLRQ� , DOVR IRXQG H[DPSOHV RI FRQWHQW SDUDSKUDVLQJ WKH -HVXLW HGLWLRQ� D

ODWHU�H[SDQVLRQ�RQ�1HZWRQ¶V�ZRUN�WKDW�RIIHUV�PRUH�GHWDLOV�UHJDUGLQJ�KLV�SURRIV�

�� 1RWHV� 2ULJLQDO FRQWHQW RI WKH DQQRWDWRU¶V PDGH ZKLOH GLJHVWLQJ WKH 3ULQFLSLD�

H[SODLQLQJ RU FRPPHQWLQJ RQ ZKDW KH LV UHDGLQJ� 7KLV FDWHJRU\ DOVR LQFOXGHV WKH

FRQQHFWLRQV�PDGH�EHWZHHQ�WKH�WH[W�DQG�H[WHUQDO�UHIHUHQFHV�

�� 'RRGOHV� ,QFOXGHV VFULEEOHV� FURVV�KDWFKLQJ� XQGHUOLQHV� VLPSOH PDWKHPDWLFV�

DEVHQWPLQGHG�GUDZLQJV��HWF�

7KH FRUUHFWLRQV ZHUH HDV\ WR VSRW� , KDG D FRS\ RI WKH WKLUG HGLWLRQ LQ /DWLQ DQG ZDV DEOH

WR GLUHFWO\ FRPSDUH WKH GLIIHUHQFHV EHWZHHQ WKHP� )RU H[DPSOH� LQ 'HILQLWLRQ 9��

SLFWXUHG EHORZ� FRUSXV KDV EHHQ HGLWHG LQWR FRUSRUD DQG WHQGLW WR WHQGXQW� UHIOHFWLQJ

WKH VOLJKW FKDQJHV LQ VHQWHQFH VWUXFWXUH IURP WKH ILUVW HGLWLRQ WR WKH WKLUG� , IRXQG WKDW

WKH PDMRULW\� EXW QRW DOO� RI WKH FKDQJHV EHWZHHQ WKH ILUVW DQG WKLUG HGLWLRQV ZHUH

UHFRUGHG LQ :	0¶V FRS\� 0RVW RI WKH WLPH� WKH\ ZHUH FRSLHG YHUEDWLP� 6RPHWLPHV WKH\

ZHUH SDUDSKUDVHG� EXW D IHZ FODXVHV ZRXOG EH PLVVLQJ� 5DUHO\� D SDVVDJH ZRXOG EH

PLVVLQJ WKDW ZDV VR ORQJ WKDW WKH DQQRWDWRU GLG QRW HYHQ DWWHPSW WR FRS\ LW DOO GRZQ� ,Q

WKH ILUVW VHFWLRQ RI %RRN �� DQ H[WHQGHG SDVVDJH ZDV DGGHG WR WKH ILIWK GHILQLWLRQ� ,QVWHDG

RI ZULWLQJ LW ZRUG�IRU�ZRUG� WKH DQQRWDWRU QRWHG WKH ILUVW DQG ODVW ZRUG RI WKH DGGLWLRQV�

VHHQ�LQ�WKH�ERWWRP�ULJKW�FRUQHU� /DSLV«IOHFWDWXU�



��

$URXQG 'HI� 9�� ZH DOVR VHH XQGHUOLQLQJ DQG VHYHUDO LQVWDQFHV RI T¶V DQG R¶V EHLQJ

EXEEOHG LQ� 7KHVH� DORQJ ZLWK WKH A� ��䞊� DQG $¶V ZULWWHQ LQ WKH ULJKW PDUJLQ� IDOO LQWR

FDWHJRU\����HYLGHQFH�RI�7KH�'RRGOHU�

&DWHJRU\ � LV ZKHUH WKLQJV JHW LQWHUHVWLQJ� 'RWWHG WKURXJKRXW WKH 3ULQFLSLD DUH OLQHV RI

KDQGZULWWHQ WH[W HQGLQJ ZLWK D QXPHULFDO UHIHUHQFH� DOZD\V LQ SDUHQWKHVHV� 7KHUH DUH

GR]HQV RI DQQRWDWLRQV MXVW OLNH WKLV� VRPH DOOXGLQJ WR ZKDW WH[W WKH\ DUH FLWLQJ IURP� OLNH

$�-������ RU (XF� (OHP�� ������ EXW VRPH ZLWK RQO\ D QXPEHU� 7KHLU FRQWHQW VHHPV WR EH

SDUDSKUDVLQJ DQ H[WHUQDO VRXUFH DQG FRQQHFWLQJ LW ZLWK WKH WH[W RI 3ULQFLSLD� )RU

H[DPSOH� WKLV DQQRWDWLRQ UHDGV ³7KLV ZDV GHPRQVWUDWHG E\ &RU� �� /HP� �� XVHG ZLWK D

VLPLODU DUF KDYLQJ GLVDSSHDUHG E\ WKH PLGGOH ERXQGDU\� %XW EHFDXVH WKHUH DUH QR

FRQGLWLRQV DV DQ DUF� LW LV FHUWDLQO\ VR PXFK FRQFHUQLQJ GLVDSSHDULQJ DUFV ������´ 0RVW RI

WKH UHIHUHQFHV VWDUW ZLWK VRPHWKLQJ DORQJ WKH OLQHV RI KRF GHPRQVWUDWXU SHU� ³WKLV LV

�� $OPRVW�FHUWDLQO\�UHIHUULQJ�WR�(XFOLG¶V (OHPHQWV�
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GHPRQVWUDWHG E\ BBB´� 7KLV FRQWHQW LV LPSRUWDQW EHFDXVH ZH FDQ GDWH RXU DXWKRU EDVHG

RQ ZKHQ WKH UHIHUHQFHG WH[W ZDV ZULWWHQ� :KLOH WKH RULJLQDO QRWH WR (XFOLG¶V (OHPHQWV

LVQ¶W PXFK KHOS DV LW FDPH RXW LQ ��� %&(� WKLV

UHIHUHQFH WR 6LPVRQ� (XFOLG� DQG 'DWD SRLQW WR

6FRWWLVK PDWKHPDWLFLDQ 5REHUW 6LPVRQ� 6LPVRQ SXEOLVKHG WKH VHFRQG HGLWLRQ RI KLV

FULWLTXH RI (OHPHQWV� LQ ZKLFK KH WDFNHG RQ D FRXSOH RI ERRNV IURP (XFOLG¶V 'DWD LQ

����� )XUWKHUPRUH� �5REHUWVRQ¶V &RQ� 6HF� ���� LV DOPRVW

FHUWDLQO\ LQ UHIHUHQFH WR $EUDP 5REHUWVRQ¶V $ *HRPHWULFDO

7UHDWLVH RI &RQLF 6HFWLRQV� ZULWWHQ LQ ����� 2Q SDJH ��� RI WKLV WH[W� ZH ILQG D

GHPRQVWUDWLRQ RI 3URSRVLWLRQ �� IURP %RRN �� ZKHUH WKH FRQFOXVLRQ LV �DV LW VKRXOG EH��

³WKH FHQWULSHWDO IRUFH LV UHFLSURFDOO\ DV � RU GLUHFWO\ DV WKH GLVWDQFH &%�´ ���� LV WZRɘ
Ա

\HDUV EHIRUH 7KRPDV 6WDXJKWRQ 6DYDJH ZDV

ERUQ� VR RXU WLPHOLQH LV VWLOO LQWDFW� 7KH PRVW

FRQWHPSRUDU\�UHIHUHQFH�LV�WR�/DSODFH��������ZULWWHQ�LQ�SHQFLO�KHUH�

%HVLGHV UHIHUHQFLQJ RWKHU VRXUFHV� WKH UHDGHU VKRZV KLV HQJDJHPHQW ZLWK WKH WH[W

WKURXJK OLWWOH QRWHV� +HUH� RXU DQQRWDWRU ZULWHV

³'HVFDUWH LQ KLV *HRPHWULD ILUVW VROYHV JHQHUDOO\

WKURXJK DQDO\WLF FDOFXODWLRQ�´ 7KLV LV LQ UHIHUHQFH

WR D SDVVDJH LQ WKH ILUVW HGLWLRQ WKDW 1HZWRQ FXWV

RXW RI WKH IROORZLQJ RQHV� ³DQG VR ZH KDYH LQ WKLV

&RUROODU\ D VROXWLRQ RI WKDW IDPRXV 3UREOHP RI WKH

DQFLHQWV FRQFHUQLQJ IRXU OLQHV� EHJXQ E\ (XFOLG�

DQG FDUULHG RQ E\ $SSROORQLXV� DQG WKLV QRW DQ DQDO\WLFDO FDOFXOXV EXW D JHRPHWULFDO

FRPSRVLWLRQ� VXFK DV WKH DQFLHQWV UHTXLUHG�´ 7KLV HGLW VKRZV XV WKDW RXU DQQRWDWRU LV

ZHOO HGXFDWHG LQ PDWKHPDWLFV DQG LV IDPLOLDU ZLWK WKH FODVVLF WH[WV RI WKH WLPH� <RX

PLJKW DOVR QRWH WKH SUHVHQFH RI D VHFRQG SHQ RQ WKH µR¶ RI *HRPHWULD� 3OXV VLJQV DUH D

IDYRULWH VFULEEOH RI 7KH 'RRGOHU� EXW LW VHHPV RXU DQQRWDWRU KHOG OLWWOH

UHJDUG IRU DYRLGLQJ WKHP� )XUWKHU VWXG\ PLJKW UHYHDO ZKLFK SHQ ZURWH ILUVW

RU LI WKHUH HYHQ ZDV D GLIIHUHQW SHQ� -RKQ /RXG GLG QRW SDWHQW WKH ILUVW

EDOOSRLQW SHQ XQWLO ����� GHFDGHV DIWHU WKH 3ULQFLSLD ZDV VDIHO\ KRXVHG LQ
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:	0¶V /LEUDU\� 7KXV� ERWK RXU DQQRWDWRU DQG 7KH 'RRGOHU ZHUH OLNHO\ ZULWLQJ ZLWK

UHILOODEOH LQN ² WKLV PLJKW H[SODLQ WKH GLIIHUHQFHV LQ RSDFLW\ EHWZHHQ VRPH RI WKH

DQQRWDWLRQV�

7KH PRVW LGHQWLI\LQJ FKDUDFWHULVWLF RI RXU DQQRWDWRU� WKRXJK� LV QRW KLV SHQ� QRU KLV

KDQGZULWLQJ��QRU�KLV�QRWHV� ,W¶V�KLV�VHFUHW�FRGH�

'LVJXLVHG DPRQJ WKH /DWLQ� RXU DQQRWDWRU FRQFHDOHG KLV PRVW VHFUHW WKRXJKWV LQ

FRPSOH[ V\PEROV� $W ILUVW� WKH\ PLJKW DSSHDU WR EH VWUD\ OLQHV� D FRPPD� RU PD\EH HYHQ

D *UHHN OHWWHU� 7KH\ DUH GLVFUHWH� GHVLJQHG IRU \RX WR VNLS RYHU WKHP� ,Q IDFW� WKH\¶YH

DOUHDG\�DSSHDUHG�LQ�WKUHH�GLIIHUHQW�LPDJHV�LQ�WKLV�FKDSWHU�²�GLG�\RX�FDWFK�WKHP��"

,I QRW� GRQ¶W ZRUU\� , GLVPLVVHG WKHP DV SODQHWDU\ V\PEROV IRU PRQWKV ZKLOH , ZRUNHG RQ

LGHQWLI\LQJ�P\�DQQRWDWRU��%XW�RQFH�,�VDZ�WKHP��,�VDZ�WKHP HYHU\ZKHUH�

7DNH� IRU H[DPSOH� WKH FRGH LQ WKLV SDVVDJH� ,I WKHUH ZHUHQ¶W HOHYHQ V\PEROV QHDUO\ LQ D

URZ� , PLJKW QRW KDYH QRWLFHG WKH\ ZHUH HYHQ WKHUH� 7KH\ DUH LQFRQVSLFXRXV DQG

XQDVVXPLQJ��WKH�SHUIHFW�UHFLSH�IRU�FODQGHVWLQH�DIIDLUV�

, VWDUWHG P\ KXQW� 2QFH DJDLQ� , UHWXUQHG WR WKH WH[W� SRULQJ RYHU WKH DQQRWDWLRQV LQ

VHDUFK RI FOXHV� , IRXQG KXQGUHGV RI VDPSOHV DQG EHJDQ WR FDWDORJ WKHP EDVHG RQ VL]H�

RULHQWDWLRQ��DQG�VXUURXQGLQJ�WH[W�

�� 6HH�SDJHV����DQG����



��

7KHUH ZHUH HYHQ LQVWDQFHV ZKHUH HQWLUH DQQRWDWLRQV ZHUH ZULWWHQ LQ FRGH� :LWK WLPH DQG

DQDO\VLV� , VWDUWHG WR VHH

SDWWHUQV� , QRWLFHG VRPH

UHSHDWLQJ HOHPHQWV OLNH

FLUFOHV� KRUL]RQWDO OLQHV� YHUWLFDO OLQHV� KRRNV� DQG µ&¶ VKDSHV� 7R UXOH RXW DQ\ H[LVWLQJ

ODQJXDJHV� , XWLOL]HG 'HWH[LI\��� D IUHH RQOLQH V\PERO UHFRJQLWLRQ WRRO� ,I \RX GUDZ D

V\PERO� 'HWH[LI\ ZLOO LGHQWLI\ LW XVLQJ VKDSH PDWFKLQJ DQG VSLW RXW WKH FRPPDQG WR W\SH

LW LQWR /D7H;� , JRW QR UHVXOWV� , WULHG WKH VDPH WKLQJ IRU 8QLFRGH XVLQJ 6KDSH&DWFKHU��

	 GLGQ¶W JHW DQ\WKLQJ WKHUH� HLWKHU� GHVSLWH WKH GDWDEDVH RI QHDUO\ WZHOYH WKRXVDQG

XQLTXH JO\SKV� , WKXV IHOW FRQILGHQW WKDW , ZDV ZRUNLQJ ZLWK D QHZ DOSKDEHW� D VKRUWKDQG

RI VRUWV� UDWKHU WKDQ DQ H[LVWLQJ RQH� 6WXFN� P\ DGYLVRU DQG , UHDFKHG EDFN RXW WR -DFN

0DUWLQ WR SLFN KLV EUDLQ DERXW SDWKV IRUZDUG DQG VHH LI KH ZDV IDPLOLDU ZLWK DQ\ RI RXU

V\PEROV�

:KLOH KH GLGQ¶W UHFRJQL]H RXU V\PEROV� -DFN WKRXJKW ZH ZHUH RQ WKH ULJKW WUDFN ZLWK WKH

VKRUWKDQG LGHD� +H EHOLHYHG WKDW HDFK DUF� FLUFOH� OLQH� DQG GDVK ZDV HLWKHU D OHWWHU RU D

�� &UHDWHG�E\�%HQMDPLQ�0LOGH��FDQ�EH�IRXQG�DW�KWWS���VKDSHFDWFKHU�FRP�
�� &UHDWHG�E\�3KLOLSS�.�KO�DQG�'DQLHO�.LUVFK��FDQ�EH�IRXQG�DW�KWWSV���GHWH[LI\�NLUHODEV�RUJ�FODVVLI\�KWPO
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OHWWHU VRXQG� DOVR NQRZQ DV D SKRQHPH� :H NQHZ WKDW D SRUWLRQ RI WKH DQQRWDWLRQV ZHUH

SHUIHFW UHIOHFWLRQV RI WKH WKLUG HGLWLRQ EDFN LQWR WKH ILUVW� -DFN UHFRPPHQGHG WKDW ,

LGHQWLI\ WKDW FDWHJRU\ RI HQWULHV DQG FKDUW HDFK V\PERO DORQJ ZLWK WKH FRUUHVSRQGLQJ

/DWLQ LQ WKH 3ULQFLSLD� +H DOVR SRLQWHG XV WR VRPH VRXUFHV RQ VHYHQWHHQWK DQG

HLJKWHHQWK�FHQWXU\ %ULWLVK VKRUWKDQG� :LWK WKLV LQ PLQG� , FRPSLOHG D WDEOH RI QHDUO\ D

KXQGUHG�LQVWDQFHV�RI�FRGH�

7KH JDPH SODQ ZDV WR FUHDWH D QHXUDO QHWZRUN� IHHG LW RXU VKRUWKDQG�/DWLQ SDLULQJV DQG

DQ DQDO\VLV RI WKH DYHUDJH IUHTXHQF\ RI HDFK OHWWHU LQ WKH HQWLUH /DWLQ ZULWWHQ ODQJXDJH�

DQG KDYH WKH FRGH SRS RXW RXU VROYHG DOSKDEHW� (DVLHU VDLG WKDQ GRQH� EXW SUHVXPDEO\

GRDEOH� :	0 VWXGHQWV FDQ UHTXHVW DFFHVV WR WKH VXSHUFRPSXWHU DQG , ILJXUHG WKDW

VRPHRQH�LQ�WKH�&RPSXWHU�6FLHQFH�GHSDUWPHQW�FRXOG�WHDFK�PH�KRZ�WR�FRGH�$,�

/XFNLO\ IRU PH� , DFFLGHQWDOO\ FUDFNHG WKH VHFUHW FRGH E\ KDQG DQG ZDV DEOH WR DYRLG WKDW

FDQ�RI�ZRUPV�HQWLUHO\�

, KDYH IRXQG P\VHOI RQ PRUH WKDQ RQH RFFDVLRQ NQHH�GHHS LQ ELQGHUV RI 3ULQFLSLD� VWLFN\

QRWHV� /DWLQ WH[WERRNV� DQG WDEOHV RI VHFUHW FRGH� VLWWLQJ FURVV�DUPHG RQ P\ FRXFK�

JODULQJ DW WKH SDJHV RI D ERRN WKDW ZLOO QRW UHYHDO LWV VHFUHWV WR PH� ³, DP PRUH VWXEERUQ

WKDQ�\RX�´�,�WHOO�LW��³DQG�ZH¶UH�JRLQJ�WR�KDYH�WR�ZRUN�WRJHWKHU ZKHWKHU�\RX�OLNH�LW�RU�QRW�´

6KH�ILQDOO\�\LHOGHG�DW�WKH�HQG�RI�6HSWHPEHU������

,Q P\ WDEOH RI V\PEROV� , IRXQG WZR HQWULHV FRUUHVSRQGLQJ ZLWK GLIIHUHQW IRUPV RI WKH

VDPH /DWLQ ZRUG� VXP� ³WR EH´� ,Q (QJOLVK� RXU ³WR EH´ ² LV� DP� DUH� ZDV ² LV XVHG WKH

PRVW FRPPRQ YHUE DQG WKH VHFRQG� EHKLQG WKH� PRVW

IUHTXHQWO\ XVHG ZRUG LQ WKH ODQJXDJH��� 6XQW �OHIW�� ³WKH\

DUH´ DQG VLW � ULJKW�� ³KH ZRXOG EH�´ ORRN YHU\ VLPLODU� 2XU

VHFUHW FRGH LV DQ DEMDG DOSKDEHW� D ZULWLQJ V\VWHP LQ ZKLFK

RQO\ WKH FRQVRQDQWV DUH QRWDWHG� ZKLOH WKH YRZHOV DUH OHIW IRU WKH UHDGHU WR LQIHU� 7KXV�

WKH RQO\ GLIIHUHQFH EHWZHHQ V>X@QW DQG V>L@W LV WKH OHWWHU ³Q´� 7KH RQO\ GLIIHUHQFH LQ WKH

�� 7KH�2[IRUG�(QJOLVK�&RUSXV



��

V\PEROV LV WKH KRUL]RQWDO OLQH LQ V>X@QW� ,I ³Q´ ZDV UHSUHVHQWHG E\ ³²´� WKDW ZRXOG OHDYH

³V´�WR�EH�³R´�DQG�³W´�WR�EH�³@´�

QXPHULV LQYLFHP PDQHQWLEXV

8VLQJ ³V´� ³Q´� DQG ³W´� , SOXJJHG WKHVH OHWWHUV LQWR RWKHU V\PEROV DQG GHGXFHG WKDW ³P´

LV ³䐊´� ³U´ LV ³�´� ³E´ LV ³�´� HWF� )URP WKHUH� , IRXQG PRUH ZRUGV ZLWK WKHVH OHWWHUV DQG

ZDV�DEOH�WR�ILOO�RXW�WKH�FRPSOHWH�DOSKDEHW��ZKLFK�LV�DV�IROORZV�

D ¶ DERYH K U R 䞉DERYH Y 䖕

E � L � EHORZ S ı Z µ EHORZ

F ?��R �V�VRXQG� M T��J�VRXQG� T µ DERYH [

G � N ? U � \ T��M�VRXQG�

H ¶ LQ�OLQH O � V R ] R

I 䖕 P 䐊 W @

J T Q ² X 䞉LQ�OLQH

6RPH EULHI RGGLWLHV WR QRWH� WKH YRZHOV DUH RQO\ LQFOXGHG LI WKH\ DUH WKH ILUVW RU ODVW OHWWHU

RI D ZRUG DQG WKH /DWLQ YRZHO KDV D PDFURQ��� $ IHZ RI WKH OHWWHUV ² QDPHO\ F�V� F�N�

\�M� V�] ² DUH FRQIODWHG EDVHG RQ VRXQG� 7KDW LV� WKH ILUVW ³F´ LQ FLUFOH ZRXOG EH VSHOOHG

ZLWK D ³x´ LQ VKRUWKDQG DQG WKH ³SK´ LQ SKLORVRSK\ ZRXOG EH VSHOOHG ZLWK D ³䖕´�

$GGLWLRQDOO\� WKH ³FK´ VRXQG LV GHQRWHG ZLWK D �ޞ 7KH VDPH V\PERO LV XVHG IRU ³U´ � ³O´

DQG ³I´ � ³Y´ ² WKLV FDQ PDNH WUDQVODWLRQ GLIILFXOW VRPHWLPHV� &RPPRQ /DWLQ SUHIL[HV

OLNH FLUFXP� PDJQD� LQWHU� K\SHU� DQG VXSHU DUH DEEUHYLDWHG E\ WKH FRUUHVSRQGLQJ

VKRUWKDQG IRU WKH SUHIL[¶V ILUVW OHWWHU� 7KH OHWWHU ³Z´ LV QRW SUHVHQW LQ /DWLQ� ³Z´ ZDV

ZULWWHQ�LQ�VKRUWKDQG�RQO\�RQFH�LQ�WKH�PDUJLQDOLD�

�� 1DPHO\�WKH�DEODWLYH�FDVH�
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)LQDOO\� , IRXQG D KDQGIXO RI WLPHV ZKHUH WKH V\PEROV IRU ³V´ DQG ³W´

ZHUH VZDSSHG LQFRUUHFWO\� )RU H[DPSOH� WKLV JO\SK VKRXOG UHDG

RUGLQDWLRQLV� EXW�DFWXDOO\�VSHOOV RUG>L@Q>D@V>LR@Q>L@V�

:LWK WKH FRGH FUDFNHG� , FRXOG ILQDOO\ WXUQ EDFN WR LGHQWLI\LQJ P\ DQQRWDWRU� ,Q %RRN �� ,

GLVFRYHUHG D VOLS RI SDSHU WXFNHG LQWR WKH WH[W� SLFWXUHG EHORZ� 7KH IURQW� SLFWXUHG ILUVW�

LV FRYHUHG ZLWK SRO\QRPLDOV DQG JHQHUDO PDWKHPDWLFDO QRWHV� OLNHO\ UHODWHG WR VRPH

SURRI LQ WKH 3ULQFLSLD ZKLOH WKH EDFN� SLFWXUHG VHFRQG� FRQWDLQV VRPH (QJOLVK ��� ZULWLQJ

DQG VRPH VHFUHW FRGH� XQGRXEWDEO\ ZULWWHQ E\ RXU DQQRWDWRU DV WKH KDQGZULWLQJ LV

LGHQWLFDO�

7KH ILUVW OLQH RI WH[W RQ WKH EDFN RI WKH LQVHUW UHIHUHQFHV /H6>HXU@ DQG ->DFTXLHU@�

DXWKRUV RI WKH -HVXLW (GLWLRQ� ,Q WKH 0RQLWXP RI WKH ILUVW ERRN ������� WKH WZR DXWKRUV

DFNQRZOHGJH 'DYLG�� *UHJRU\� 9DULJQRQ� -DNRE +HUPDQQ� DQG -RKQ .ULOO DQG LQ WKH

�� 7KH�QDPHV�'DYLG�DQG�-RKQ�DUH�ZULWWHQ�LQ�FRGH�
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PRQLWXP RI WKH VHFRQG ERRN ������� WKH\ UHIHU WR (XOHU¶V0HFKDQLFD��� 7KHVH QDPHV DQG

GDWHV�DUH�VWDWHG�RQ�WKH�SDSHU��PDNLQJ�RXU�VHFUHW�FRGH�D�ELOLQJXDO�DOSKDEHW�

, KDYHQ¶W EHHQ DEOH WR JOHDQ PXFK PHDQLQJ IURP WKH VFULEEOHG PDWK RQ WKH IURQW� EXW WKH

SULQWHG�FRQWHQW�RI�WKH�OHWWHU��ZKLFK�UHDGV�DV�IROORZV��LV�RI�LQWHUHVW�WR�PH�

6,5�
8QGHUVWDQGLQJ WKDW WKH )ULHQGV RI D *HQWOHPDQ ZKR LV QRW \HW

TXDOLILHG WR SUDFWLFH 3K\VLF LQ /RQGRQ� DV KH KDV QRW EHHQ
H[DPLQHG E\ WKH RQO\ FRPSHWHQW DQG OHJDO $XWKRULW\� PHDQ WR
LQVLVW RQ KLV EHLQJ DGPLWWHG WR�PRUURZ D &DQGLGDWH IRU WKH 2IILFH
RI 3K\VLFLDQ WR \RXU ,QILUPDU\� , WKLQN LW LV P\ GXW\ WR LQIRUP
\RX� WKDW KH LV QRW HOLJLEOH XQGHU WKH 5HJXODWLRQV SDVVHG DQG
FRQILUPHG E\ \RXU %RDUG� DV KH LV QRW LQ DQ\ VHQVH D 0HPEHU RI
WKH�&ROOHJH�RI�3K\VLFLDQV��EHLQJ�QHLWKHU�D�)HOORZ��/LFH>QWLDWH@��±

7KH 5R\DO &ROOHJH RI 3K\VLFLDQV �5&3� LV D %ULWLVK RUJDQL]DWLRQ� KHDGTXDUWHUHG LQ

/RQGRQ� GHGLFDWHG WR LPSURYLQJ WKH SUDFWLFH RI PHGLFLQH� ,W LV WKH ROGHVW PHGLFDO FROOHJH

LQ (QJODQG� IRXQGHG E\ UR\DO FKDUWHU LQ ����� 7KH PDLQ UROH RI WKH 5&3 LQ WKH

VHYHQWHHQWK DQG HLJKWHHQWK FHQWXULHV ZDV DFFUHGLWLQJ SK\VLFLDQV YLD DQ RUDO

H[DPLQDWLRQ� ,Q RUGHU WR EH DGPLWWHG� DSSOLFDQWV PXVW SURYH WKH\ ZHUH ³FODVVLFDOO\

HGXFDWHG´� L�H� JUDGXDWHG IURP WKH 8QLYHUVLWLHV RI &DPEULGJH RU 2[IRUG� DQG

³JURXQGHGO\ OHDUQHG´ LQ D P\ULDG RI VXEMHFWV��� ,Q ����� PHPEHUV RI WKH 5&3 EHJDQ WR

UDLVH FRPSODLQWV FRQFHUQLQJ WKH IHOORZVKLS¶V UHIXVDO WR DGPLW FDQGLGDWHV IURP

QRQ�2[EULGJH LQVWLWXWLRQV� 7KH LQWHUQDO GLVSXWH ODVWHG XQWLO ����� ZKHQ SK\VLFLDQV

HGXFDWHG�IURP�DOO�XQLYHUVLWLHV�ILQDOO\�EHFDPH�HOLJLEOH�IRU�IHOORZVKLS�

7KRPDV 6DYDJH ZRUNHG LQ PHGLFLQH IRU \HDUV DQG ZULWHV LQ ���� WR KLV IULHQG 'U�

&KDUOHV�2VJRRG�DERXW�KLV�SUDFWLFH�

���'U +ROPHV KDV JRQH WR +DUWIRUG ² �WK SODFH ZRXOG KDYH EHHQ

OHIW YDFDQW KDG , QRW VXFFHHGHG KLP ² KH ZDV >XQLQWHOOLJLEOH@

WKDW , VKRXOG FRPH ² DQG LQ FRPSDQ\ ZLWK DQRWKHU JHQWOHPHQ RI WKH

�� ³+LVWRU\�RI�WKH�5R\DO�&ROOHJH�RI�3K\VLFLDQV�´ 5&3 /RQGRQ��5R\DO�&ROOHJH�RI�3K\VLFLDQV�����)HE�������
KWWS���ZZZ�UFSORQGRQ�DF�XN�DERXW�XV�ZKR�ZH�DUH�KLVWRU\�UR\DO�FROOHJH�SK\VLFLDQV�

�� 7KDW�LV��D�GRFWRU�ZKR�LV�OLFHQVHG�WR�SUDFWLFH�DQG�SD\V�D�IHH�WR�WKH�5&3�

�� *XLFFLDUGLQL�1LFFROz� 5HDGLQJ�WKH�3ULQFLSLD�WKH 'HEDWH�RQ�1HZWRQ
V�0DWKHPDWLFDO�0HWKRGV�IRU
1DWXUDO�3KLORVRSK\�IURP������WR�������&DPEULGJH�8QLY� 3UHVV��&DPEULGJH��������S������
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SODFH� ZDLWHG XSRQ PH DW 0LGGOHWRZQ IRU WKDW SXUSRVH ² P\
LQWHQWLRQ LV WR JR WR WKH >XQLQWHOOLJLEOH@ VRXWKZHVW VHFWLRQ RI

8�6� ² P\ ZLVK LV WR JHW LQ ZLWK VRPH ROG SUDFWLWLRQHU ZKR LV
DERXW UHWLULQJ DQG ZLVKHV WR DFW RQO\ DV D FRQVXOWLQJ SK\VLFLDQ�
'U 0LQHU KDV ZULWWHQ WR WKDW HIIHFW WR KLV IULHQGV LQ WKDW
GLUHFWLRQ�����

DQG�LQ������

���DQG LI \RX UHIHU WR P\ PXFK HVWHHPHG IULHQG -DPHV -RKQVRQ
������������ 0�'� RI /RQGRQ� \RX ZLOO ILQG WKDW KH DJUHHV ZLWK PH
RQ WKLV KHDG���, ZLOO JLYH \RX LQ VKRUWKDQG ZKDW , KDYH GRQH
ZLWKLQ�WKH�ODVW�VL[�PRQWKV��� ��

7KH IURQW RI WKH UHMHFWLRQ OHWWHU LQ %RRN � RI WKH 3ULQFLSLD GHILQLWLYHO\ OLQNV RXU

DQQRWDWRU ZLWK WKH 5R\DO &ROOHJH RI 3K\VLFLDQV� 6DYDJH
V OHWWHU WR 2VJRRG LQ ����� DORQJ

ZLWK GR]HQV RI RWKHU VRXUFHV� VKRZ WKDW 7KRPDV PDLQWDLQHG D UHVSHFWDEOH FDUHHU LQ

PHGLFLQH DQG ZDV PRWLYDWHG WR OHDYH 0LGGOHWRZQ� &7 WR ZRUN IRU DQ ROGHU GRFWRU� ,Q

6DYDJH¶V ODWHU FRUUHVSRQGHQFH LQ ����� KH H[SOLFLWO\ UHIHUHQFHV ZULWLQJ WR 2VJRRG LQ

VKRUWKDQG DQG PHQWLRQV KLV FROOHDJXH -DPHV -RKQVRQ� -RKQVRQ� D GRFWRU �� \HDUV ROGHU

WKDQ 6DYDJH� ZDV DGPLWWHG D /LFHQWLDWH RI WKH 5&3 LQ ���� DQG SUDFWLFHG LQ /RQGRQ XQWLO

KLV�GHDWK�LQ��������

6DYDJH LV FOHDUO\ D ZHOO�HGXFDWHG SK\VLFLDQ ZLWK GHPRQVWUDWHG LQWHUHVW LQ ILHOGV UDQJLQJ

IURP ]RRORJ\ WR FKHPLVWU\� :H NQRZ WKDW WKH RUDO H[DPLQDWLRQ UHTXLUHG IRU DGPLWWDQFH

LQWR WKH 5&3 FRYHUHG YDULRXV VFLHQWLILF ILHOGV DQG WKDW WKH DQQRWDWRU RI WKH 3ULQFLSLD ZDV

FOHDUO\ DQ HQJDJHG VWXGHQW� $OO RI WKLV HYLGHQFH SRLQWV WR 7KRPDV 6DYDJH� , EHOLHYH WKDW

6DYDJH ZDV VWXG\LQJ IRU WKH WHVW WR EH DGPLWWHG WR WKH 5&3� EXW DV D JUDGXDWH IURP <DOH

0HGLFDO 6FKRRO� KH ZDV QRW HOLJLEOH IRU IHOORZVKLS� +H PLJKW KDYH EHHQ ZULWLQJ LQ

VKRUWKDQG�WR�FRQFHDO�KLV�QRWHV��DV�HQWUDQFH�LQWR�WKH�5&3�ZDV�LQFUHGLEO\�FRPSHWLWLYH�

�� 0XQN��:LOOLDP��³-DPHV�-RKQVRQ�´ -DPHV�-RKQVRQ�_�5&3 0XVHXP��5R\DO�&ROOHJH�RI�3K\VLFLDQV�
KWWSV���KLVWRU\�UFSORQGRQ�DF�XN�LQVSLULQJ�SK\VLFLDQV�MDPHV�MRKQVRQ�

�� LELG

�� 'U��&KDUOHV�2VJRRG�SDSHUV��5+&������*UDQG�9DOOH\ 6WDWH�8QLYHUVLW\�6SHFLDO�&ROOHFWLRQV�DQG�8QLYHUVLW\
$UFKLYHV�
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%XW� RI FRXUVH� DOO RI WKLV HYLGHQFH LV FLUFXPVWDQWLDO� 7KHUH¶V D ORW RI LW� DQG LW SDLQWV D

FRQYLQFLQJ SLFWXUH� EXW , FDQQRW GHILQLWLYHO\ SURYH DQ\WKLQJ� 7KH H[SOLFLW OLQN WKDW ,

ZRXOG ORYH WR ILQG ² D GRFXPHQW ZULWWHQ E\ 7KRPDV 6WDXJKWRQ 6DYDJH WKDW UHIHUHQFHV

WKH 3ULQFLSLD DQG WKH QRWHV KH PDGH ZLWKLQ LW ² DOPRVW FHUWDLQO\ GRHV QRW H[LVW� ,I LW GLG�

, ZRXOG KDYH IRXQG LW� , KDYH LQYHVWLJDWHG HYHU\ OHWWHU SHQQHG E\ 7KRPDV 6WDXJKWRQ

6DYDJH¶V KDQG WKDW H[LVWV LQ PRGHUQ UHFRUG� , KDYH UHDG KLV YDFDWLRQ OHWWHUV� KLV DFFRXQWV

RQ QHLJKERUKRRG JRVVLS� KLV WUHDWPHQW SODQV IRU WKH &KROHUD HSLGHPLF� DQG D UDQNLQJ RI

KLV IDYRULWH FLWLHV LQ WKH VRXWKHUQ 8QLWHG 6WDWHV��� ,I LW ZDV SHQQHG E\ KLV KDQG� \RX ZLOO

ILQG LW LQ P\ ILOHV� , KDYH FRPEHG WKH EUDQFKHV RI KLV IDPLO\ WUHH DQG VKDNHQ HYHU\ DSSOH

ORRVH� , KDYH LQYHVWLJDWHG WKH 'LRFHVHV KH ZRUNHG IRU� KLV SURSHUW\ UHFRUGV� WKH VFKRROV

KH IRXQGHG� DQG WKH PLQLVWULHV KH OHG� , KDYH VFRXUHG ERWK VLGHV RI WKH $WODQWLF� QLQH

VWDWHV� DQG '�&�� DFFXPXODWLQJ QHZVSDSHU FOLSSLQJV� FRUUHVSRQGHQFHV� DQG KXQGUHGV RI

ZULWLQJ VDPSOHV� , DP FRQILGHQW LQ VD\LQJ WKDW WKH FLUFXPVWDQWLDO HYLGHQFH RQ ZKLFK ,

EDVH P\ WKHRU\ LV FRPSOHWH� ZHOO UHVHDUFKHG� DQG VR IDU� WKH RQO\ WKHRU\ ZKLFK ILWV WKH

IDFWV RI WKH 3ULQFLSLD� ,Q WKH IXWXUH� VKRXOG QHZ HYLGHQFH FRPH WR OLJKW� DV DOO VFLHQFH

GRHV��,�ZLOO�UHHYDOXDWH�DQG�SRVVLEO\�DGMXVW�P\�K\SRWKHVLV�

$QG \HW� HYHQ DIWHU DOO RI WKLV� WKH 3ULQFLSLD FRQWDLQV PRUH VHFUHWV ² WKHUH DUH VWLOO

IXUWKHU DUHDV RI VWXG\ WKDW PLJKW WXUQ XS QHZ FOXHV� , KDYH QRW \HW LGHQWLILHG 7KH

'RRGOHU� QRU UHVHDUFKHG DOO RI WKH UHIHUHQFHV PHQWLRQHG LQ WKH DQQRWDWLRQV� , DP QRW

GRQH FDWDORJLQJ WKH DQQRWDWLRQV� DQG , KDYHQ¶W LQYHVWLJDWHG DOO RI WKH PDUNLQJV� )RU

H[DPSOH� DW WKH HQG RI D IHZ GR]HQ GHILQLWLRQV� RQH RI P\ DQQRWDWRUV ZULWHV D VLQJOH

OHWWHU� , KDYH VHHQ UHIHUHQFHV WR WKH DWWULEXWHG OHWWHUV LQ VRPH DQQRWDWLRQV� EXW WKH\ GRQ¶W

PDNH VHQVH WR PH� )LQDOO\� LI WKHUH LV D ZD\ WR GR VR QRQ�GHVWUXFWLYHO\� , ZRXOG ORYH WR

H[SORUH WKH LQN LQ WKH DQQRWDWLRQV� 7KH GLIIHUHQFHV LQ RSDFLW\ DQG VKDGH PLJKW EH IURP

GLIIHUHQW SHQV� ZKLFK PLJKW JLYH XV PRUH LQIRUPDWLRQ DERXW KRZ PDQ\ DQQRWDWRUV ZH

DUH ZRUNLQJ ZLWK� 2I FRXUVH� RQH DQQRWDWRU PLJKW XVH VHYHUDO SHQV� EXW , WKLQN WKH OLQH RI

LQYHVWLJDWLRQ�FRXOG�EH�ZRUWKZKLOH�

�� -XVW�LQ�FDVH�\RX�ZHUH�ZRQGHULQJ��0RELOH��$/�LV�KLV�IDYRULWH�DQG�1HZ�2UOHDQV��/$�LV�KLV�OHDVW�IDYRULWH�



��

,Q WKLV WKHVLV� , SODFHG WKH 3ULQFLSLD LQ LWV SURSHU KLVWRULFDO FRQWH[W VR WKDW ZH FRXOG

DQDO\]H LWV FRQWHQWV VHSDUDWHG IURP WKH UHYHUHQFH DVVRFLDWHG ZLWK LWV DXWKRU� , H[SDQGHG

XSRQ 1HZWRQ¶V SURRI GLVFXVVLQJ KLV H[SHULPHQW RQ UHVLVWLYH PRWLRQ� , ZDV DEOH WR RIIHU

PRUH GHWDLO DQG PDNH 1HZWRQ¶V OLQHV RI ORJLF PRUH H[SOLFLW� , FDWDORJHG WKH YDVW PDMRULW\

RI WKH DQQRWDWLRQV LQ :LOOLDP 	 0DU\¶V ILUVW HGLWLRQ FRS\ RI WKH WH[W DQG VRUWHG WKHP E\

FRQWHQW� FRUUHFWLRQV� QRWHV� DQG GRRGOHV� , GLVFRYHUHG DQG FUDFNHG WKH VKRUWKDQG LQ WKH

PDUJLQV DQG DWWULEXWHG 7KRPDV 6WDXJKWRQ 6DYDJH DV WKHLU DXWKRU� , LQYHVWLJDWHG WKH

GRQRU RI :LOOLDP 	 0DU\¶V FRS\ E\ FRQWDFWLQJ KLV GHVFHQGDQWV� FROOHFWLQJ KLV UHFRUGV�

ILQGLQJ QHZ OHWWHUV� FRUUHVSRQGLQJ ZLWK PXVHXPV DQG OLEUDULHV DURXQG WKH ZRUOG� DQG

SLOIHUHG WKURXJK WKH DUFKLYDO GRFXPHQWV RI FKXUFKHV KH IRXQGHG� , QDUURZHG GRZQ WKH

SRVVLEOH WLPH UDQJH RI DQQRWDWLRQ WR D �� \HDU SHULRG DQG FRPSLOHG QHZ LQIRUPDWLRQ

DERXW�WKH�KLVWRU\�RI�WKH�GRFXPHQW�

$W WKH KLJKHVW OHYHO� WKLV WKHVLV GLVFRYHUHG QHZ LQIRUPDWLRQ DERXW WKH GLVFRYHU\ DQG

HYROXWLRQ RI FODVVLFDO PHFKDQLFV� , IRXQG QHZ NQRZOHGJH E\ ORRNLQJ EDFNZDUGV LQ WLPH

UDWKHU WKDQ IRUZDUGV� , DP XQVSHDNDEO\ JUDWHIXO WR KDYH SDUWLFLSDWHG LQ WKLV SURMHFW DQG

, KRSH WKDW WKLV ZRUN ZLOO EH IRXQGDWLRQDO IRU IXWXUH VFKRODUV WR H[SORUH WKH LQVSLULQJ

LQWHUVHFWLRQ�RI�3K\VLFV�DQG�&ODVVLFDO�6WXGLHV�
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