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6KRUWO\ DIWHU WKH HQG RI WKH *UHDW :DU� &KDUOHV *DOWRQ 'DUZLQ� D IRUPHU VWXGHQW RI 7ULQLW\
&ROOHJH� &DPEULGJH� DQG ODWHU IHOORZ DQG OHFWXUHU DW &KULVW¶V &ROOHJH� ZURWH D OHWWHU WR KLV
IULHQG1LHOV %RKU FRPSODLQLQJ DERXW WKH VLWXDWLRQ RI WKH TXDQWXP WKHRU\ LQ WKH ROG XQLYHUVLW\�
)URP KLV SRLQW RI YLHZ�

>3@K\VLFV DQG DSSOLHG PDWKHPDWLFV KHUH DUH LQ DQ DZIXO VWDWH� , DP GRLQJ P\
LQDGHTXDWH EHVW WR WDON WR SHRSOH DERXW TXDQWD� HYHU\ERG\ DFFHSWV WKHP KHUH
QRZ �ZKLFK LV EHWWHU WKDQ LW ZDV LQ ���� DW DQ\ UDWH�� EXW , GRQ¶W WKLQN PRVW
RI WKHP UHDOL]H WKHLU IXQGDPHQWDO LPSRUWDQFH RU KDYH VWXGLHG WKH DUJXPHQWV
LQ FRQQHFWLRQ ZLWK WKHP >«@� 7KHUH DUH SOHQW\ RI YHU\ LQWHOOLJHQW SHRSOH� RQO\
XQGHU WKH EOLJKWLQJ LQIOXHQFH RI VWXG\LQJ VXFK WKLQJV DV VWUDLQV LQ WKH HWKHU� WKH\
QRQH RI WKHP NQRZ ZKDW LW LV ZRUWK GRLQJ��

%\ ���� WKLQJV KDG FKDQJHG� 7KH ³0DWKHPDWLFDO 7ULSRV´ �07� DQG WKH ³1DWXUDO 6FL�
HQFH 7ULSRV´ �167� QRW RQO\ LQFOXGHG D QXPEHU RI FRXUVHV RQ TXDQWXP PDWWHUV� EXW VWX�
GHQWV WDNLQJ WKHVH VXEMHFWV ZHUH H[SHFWHG WR UHVSRQG WR TXHVWLRQV WKDW� RQO\ VRPH PRQWKV
HDUOLHU� KDG WURXEOHG WKH EHVW VFLHQWLILF PLQGV� 7R JLYH DQ H[DPSOH� LQ WKH VSULQJ RI �����
RQH RI WKH TXHVWLRQV LQ WKH ILQDO H[DPV ZDV WKH IROORZLQJ� ³6KRZ KRZ WKH +HLVHQEHUJ PD�
WUL[ RI D �QXPEHUݍ LV GHWHUPLQHG IURP WKH QRUPDOL]HG 6FKU|GLQJHU FKDUDFWHULVWLF IXQFWLRQV
�(LJHQIXQNWLRQHQ� RI WKH SUREOHP FRQFHUQHG� ,OOXVWUDWH LW E\ WKH SUREOHP RI WKH ULJLG URWD�
WRU �PROHFXOH��´� 7KLV TXHVWLRQ H[SHFWHG DQ XQGHUVWDQGLQJ QRW RQO\ RI :HUQHU +HLVHQEHUJ¶V
DQG (UZLQ 6FKU|GLQJHU¶V WKHRULHV RI TXDQWXP PHFKDQLFV� EXW DOVR WKHLU HTXLYDOHQFH� DOO RI
ZKLFK KDG EHHQ GHYHORSHG RQO\ WZR \HDUV HDUOLHU� 6RPH VWXGHQWV LQ &DPEULGJH ZHUH WKXV� DW
WKLV VWDJH� TXLWH XS�WR�GDWH ZLWK FRQWHPSRUDU\ TXDQWXP TXHVWLRQV� HQDEOLQJ WKHP WR EHFRPH
DFWRUV WRXW FRXUW LQ WKH GHYHORSPHQWV RI WKH QHZ SK\VLFV�

+RZ GLG WKLV FKDQJH FRPH DERXW" 7KH GHYHORSPHQW RI TXDQWXP SK\VLFV DQG HDUO\
TXDQWXP PHFKDQLFV LV D VWRU\ WKDW VNLSV &DPEULGJH DQG� JHQHUDOO\� WKH %ULWLVK ZRUOG� 7KH
ILUVW PDLQ (QJOLVK DFWRU� 3DXO $GULHQ 0DXULFH 'LUDF� DSSHDUV RQ VWDJH RQO\ LQ WKH VHFRQG
KDOI RI WKH ����V� ,Q WKH EDFNJURXQG� SHRSOH OLNH -DPHV +� -HDQV� 5DOSK +� )RZOHU� DQG
&KDUOHV *� 'DUZLQ SOD\ PHUHO\ VHFRQGDU\ UROHV LQ WKH JUDQG QDUUDWLYH RI TXDQWXP SK\VLFV�
+RZHYHU� WKHVH DQG RWKHU FKDUDFWHUV DUH LQVWUXPHQWDO WR WKH XQGHUVWDQGLQJ RI KRZ WKH WKHRU\
DUULYHG DQG WRRN URRW LQ &DPEULGJH�

�'DUZLQ WR %RKU� �� 0D\ ����� %6& �� �� $+43�
�&DPEULGJH 7ULSRV ([DPLQDWLRQ 3DSHUV�



��� �� %LUWZLVWOH¶V 7H[WERRNV �-� 1DYDUUR�

+HUH� , FRQWULEXWH WR WKH HDUO\ KLVWRU\ RI TXDQWXP SK\VLFV LQ &DPEULGJH E\ GLUHFWLQJ
DWWHQWLRQ WR WKH SHGDJRJLFDO VLGH RI WKH VWRU\� ,Q SDUWLFXODU� , FRQFHQWUDWH RQ WZR ERRNV ZULW�
WHQ E\ D TXLWH�XQNQRZQ &DPEULGJH GRQ� *HRUJH %LUWZLVWOH �����±������ $ VHQLRU ZUDQJOHU
LQ ����� %LUWZLVWOH ZDV IHOORZ DQG OHFWXUHU RI PDWKHPDWLFV DW 3HPEURNH &ROOHJH DQG OHF�
WXUHG RQ TXDQWXP SK\VLFV DQG TXDQWXP PHFKDQLFV EHWZHHQ ���� DQG ����� SURGXFLQJ WZR
ERRNV WKDW FRPSULVH KLV OHFWXUHV� 7KHVH WZR ERRNV SUHVHQW D QXPEHU RI LQWHUHVWLQJ DVSHFWV�
)LUVW� WKH\ KHOS XV XQGHUVWDQG WKH ZD\ D JHQHUDWLRQ WUDLQHG LQ WKH ROG ZUDQJOHU WUDGLWLRQ
FRXOG XQGHUVWDQG DQG WHDFK TXDQWXP WKHRU\� 6HFRQG� WKH\ FKDUDFWHUL]H WKH FRQWHQW WKDW QRQ�
VSHFLDOLVWV LQ &DPEULGJH UHFHLYHG DERXW WKH QHZ SK\VLFV� $QG WKLUG� WKH\ HPERG\ WKH WHQ�
VLRQV H[SHULHQFHG E\ OHFWXUHUV DQG VWXGHQWV RI WKH TXDQWXP WKHRU\ DW D WLPH ZKHQ LW ZDV
GHYHORSLQJ DQG WUDQVIRUPLQJ UDSLGO\��

)LJXUH ���� *HRUJH %LUWZLVWOH� %\ SHUPLVVLRQ RI WKH 0DVWHU DQG )HOORZV RI 3HPEURNH
&ROOHJH� &DPEULGJH�

,Q WKH ILUVW VHFWLRQ ������ , UHYLHZ %ULWLVK VFLHQWLVWV¶ HDUO\ UHVSRQVHV WR TXDQWXP SK\VLFV�
7KH ����PHHWLQJ LQ %LUPLQJKDP RI WKH %ULWLVK $VVRFLDWLRQ IRU WKH $GYDQFHPHQW RI 6FLHQFH
�%$$6� ZDV WKH ILUVW PDMRU SXEOLF HYHQW LQ %ULWDLQ LQ ZKLFK SRVLWLRQV LQ IDYRU DQG DJDLQVW
WKH WKHRU\ RI WKH TXDQWD ZHUH GLVFXVVHG DW OHQJWK� -HDQV� RQH RI WKH ILUVW %ULWLVK FRQYHUWV WR
3ODQFN¶V WKHRU\� ZURWH D UHSRUW RQ WKH VWDWXV TXR RI WKH TXDQWXP� 7KLV VKRUW ERRN HYHQWXDOO\
EHFDPH WKH VRXUFH IURP ZKLFK PDQ\ %ULWLVK SK\VLFLVWV JRW WKHLU ILUVW NQRZOHGJH DERXW WKH
WKHRU\ RI TXDQWD� GXULQJ DQG LPPHGLDWHO\ DIWHU WKH ZDU� ,Q VHFWLRQ ������ , H[SODLQ WKH HYROX�
WLRQ RI WHDFKLQJ TXDQWXP WKHRU\ LQ &DPEULGJH� ORRNLQJ DW WKH OLVW RI FRXUVHV� H[DPLQDWLRQV�
DQG OHFWXUHUV� 7KLV OHDGV XV WR WKH WZR ERRNV E\ %LUWZLVWOH� 7KH 4XDQWXP 7KHRU\ RI WKH
$WRP ������ DQG 7KH 1HZ 4XDQWXP 0HFKDQLFV �����D�� LQ VHFWLRQV ����� DQG ������ UHVSHF�
�,Q SLFWXULQJ WKH VWDWH RI SK\VLFV LQ &DPEULGJH EHIRUH DQG LPPHGLDWHO\ DIWHU WKH *UHDW :DU� , FORVHO\ IROORZ WKH
DQDO\VLV RI $QGUHZ :DUZLFN �������
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WLYHO\� 7KHVH WZR ERRNV PD\ EH FKDQQHOV IRU XQGHUVWDQGLQJ WKH VLWXDWLRQ RI WKH TXDQWXP LQ
WKH &DPEULGJH OHFWXUH URRP� XQGHUJUDGXDWH VWXGHQWV KDG XS�WR�GDWH UHVRXUFHV� ORFDOO\ SUR�
GXFHG� WKURXJK ZKLFK WKH\ FRXOG NHHS XS ZLWK WKH ODWHVW GHYHORSPHQWV LQ TXDQWXP SK\VLFV
DQG TXDQWXP PHFKDQLFV� $V ZH VKDOO VHH� VRPH RI WKHVH UHVRXUFHV ZHUH QRW QHFHVVDULO\ WKH
EHVW WRROV WR JUDVS WKH UDGLFDO QRYHOW\ RI WKH QHZ WKHRULHV�

��� -DPHV -HDQV DQG +LV 5HSRUW RQ 5DGLDWLRQ DQG WKH 4XDQWXP�7KHRU\

7KH ILUVW ZULWWHQ UHIHUHQFH WR 3ODQFN¶V K\SRWKHVLV LQ WKH %ULWLVK VFLHQWLILFPLOLHXZDV SUREDEO\
-RVHSK /DUPRU¶V H[SOLFLW UHMHFWLRQ RI LW DW WKH ���� %$$6 PHHWLQJ� ,Q WKH IROORZLQJ \HDUV�
WKH JHQHUDO DWWLWXGH LQ %ULWDLQ UDQJHG IURP WRWDO RSSRVLWLRQ WR REOLYLRQ EXW ZDV� JHQHUDOO\� RQH
RI VNHSWLFLVP� 7HQ \HDUV ODWHU� KRZHYHU� DQG DIWHU WKH ILUVW 6ROYD\ &RQIHUHQFH LQ ����� WKH
LQFUHDVLQJ SUHVHQFH RI 3ODQFN¶V K\SRWKHVLV LQ WKH VFLHQWLILF OLWHUDWXUH IRUFHG D QHZ GLVFXVVLRQ
RI WKH WRSLF LQ WKH VDPH IRUXP� WKH %$$6 PHHWLQJ LQ %LUPLQJKDP LQ WKH VXPPHU RI �����
-HDQV� ZKR KDG UHFHQWO\ FRQYHUWHG WR WKH WKHRU\ RI WKH TXDQWXP DQG ZDV RQH RI RQO\ WZR
%ULWLVK SK\VLFLVWV SUHVHQW DW WKH 6ROYD\PHHWLQJ� WRRN RQ WKH WDVN RI H[SODLQLQJ DQG GHIHQGLQJ
WKH WKHRU\ RI WKH TXDQWD WR D UHOXFWDQW DXGLHQFH�

-HDQV KDG EHHQ VHFRQG ZUDQJOHU LQ ����� EHLQJ RQH RI WKH ILUVW WZR VWXGHQWV� WRJHWKHU
ZLWK *RGIUH\ +� +DUG\� WR DWWHPSW WKH &DPEULGJH 0DWKHPDWLFDO 7ULSRV LQ RQO\ WZR \HDUVþ
DQG QRW LQ WKH XVXDO WKUHH \HDUVþDIWHU ZKLFK KH ZDV DSSRLQWHG IHOORZ DQG OHFWXUHU LQ 7ULQLW\
&ROOHJH �0LOQH ������ 'XULQJ WKLV SHULRG� KH ZRUNHG RQ UDGLDWLRQ WKHRU\ DQG VWDWLVWLFDO
PHFKDQLFV� SURGXFLQJ KLV ILUVW ERRN� 7KH '\QDPLFDO 7KHRU\ RI *DVHV �-HDQV ������ DQG
FRQWULEXWLQJ WR ZKDW ZH QRZ NQRZ DV WKH 5D\OHLJK�-HDQV ODZ IRU WKH GLVWULEXWLRQ RI WKH UDGL�
DWLRQ IURP D EODFN�ERG\� ZKLFK ZDV GHULYHG XVLQJ WKH HTXLSDUWLWLRQ RI HQHUJ\� +LV FRQVWDQW
IDLOXUH WR GHVFULEH WKH H[SHULPHQWDO HQHUJ\ GLVWULEXWLRQ RI EODFN�ERG\ UDGLDWLRQ XVLQJ FODV�
VLFDO DUJXPHQWV GLG QRW IRUFH -HDQV� DW ILUVW� WR DFFHSW 3ODQFN¶V K\SRWKHVLV� EXW WR VHDUFK IRU
DOWHUQDWLYH PHFKDQLVPV WR H[SODLQ WKH H[SHULPHQWDO ODZ� )DLWKIXO WR WKH HTXLSDUWLWLRQ SULQFL�
SOH� D FHQWUDO WHQHW LQ VWDWLVWLFDO PHFKDQLFV� -HDQV ZDV ILUVW ZLOOLQJ WR FKDOOHQJH 3ODQFN¶V ODZ
RQ WKH EDVLV WKDW UHDO� WKHUPDO HTXLOLEULXP ZDV LPSRVVLEOH LQ D EODFN ERG\� %XW E\ ���� KH
KDG FKDQJHG KLV PLQG� IRUFHG E\ WKH H[SODQDWRU\ VXFFHVV RI 3ODQFN¶V ODZ DV ZHOO DV E\ WKH
WKHRUHWLFDO SURRI WKDW WKLV ODZ FRXOG EH REWDLQHG RQO\ZLWK WKH DVVXPSWLRQ RI TXDQWD �+XGVRQ
������ $QRWKHU UHFHQW FRQYHUW� +HQUL 3RLQFDUp� DOVR GHYHORSHG D YHU\ GHWDLOHG GHPRQVWUD�
WLRQ RI WKH VXIILFLHQF\ DQG QHFHVVLW\ RI WKH K\SRWKHVLV RI TXDQWD IRU REWDLQLQJ 3ODQFN¶V ODZ
LQ ����� MXVW DIWHU WKH ILUVW 6ROYD\ FRQIHUHQFH� -HDQV DGPLUHG 3RLQFDUp¶V PRUH JHQHUDO SURRI�
DQG KH XVHG LW LQ KLV VXEVHTXHQW GHIHQVH RI WKH TXDQWXP WKHRU\�

7KH 5HSRUW RQ 5DGLDWLRQ DQG WKH 4XDQWXP�7KHRU\ WKDW -HDQV SUHSDUHG IRU WKH ����
%$$6 PHHWLQJ� DQG ZKLFK ZDV SXEOLVKHG D IHZ PRQWKV ODWHU� DFWHG DV D WH[WERRN IURP
ZKLFK PDQ\ %ULWLVK VFLHQWLVWV OHDUQHG WKH EDVLF WHQHWV RI WKH TXDQWXP WKHRU\ GXULQJ WKH ZDU�
RU LPPHGLDWHO\ DIWHUZDUGV �0F&UHD ������ 7KDW LV ZK\ LW VHUYHV DV WKH VWDUWLQJ SRLQW IRU WKLV
SHGDJRJLFDO VWRU\� HYHQ WKRXJK LW ZDV QRW IRUPDOO\ D WH[WERRN� 7KH 5HSRUW DOVR RIIHUV D ZLQ�
GRZ LQWR -HDQV¶V RZQ FRQYHUVLRQ SURFHVV� HPSKDVL]LQJ WKH LPSRVVLELOLW\ RI DFFRXQWLQJ IRU
EODFN�ERG\ UDGLDWLRQ ZLWK DQ\ K\SRWKHVLV RWKHU WKDQ 3ODQFN¶V TXDQWD DQG� DOVR� VWUHVVLQJ WKH
LPSRUWDQFH RI 3RLQFDUp¶V UHIOHFWLRQV DQG %RKU¶V PRGHO RI WKH DWRP� $OEHUW (LQVWHLQ¶V H[SOD�
QDWLRQ RI WKH SKRWRHOHFWULF HIIHFW� DQG WKH WKHRU\ RI WKH VSHFLILF KHDWV RI VROLGV E\ (LQVWHLQ�
3HWHU 'HE\H� DQG )UHGHULFN $� /LQGHPDQQ DUH DOVR SUHVHQW� EXW RQO\ DV LQGLUHFW VXSSRUW IRU
WKH TXDQWXP K\SRWKHVLV�
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7KH 5HSRUW LV DQ LQWHUHVWLQJ H[HUFLVH RI UKHWRULF� LQWHQGHG WR FRQYLQFH %ULWLVK PDWKH�
PDWLFDO SK\VLFLVWV� PRVWO\ LQIOXHQFHG E\ WKH 07 &DPEULGJH WUDGLWLRQ� RI WKH XQDYRLGDELOLW\
RI WKH TXDQWXP K\SRWKHVLV� )URP WKH EHJLQQLQJ RI WKH ERRN� -HDQV DGGUHVVHV WKH VDPH FULWL�
FLVPV RI 3ODQFN¶V WKHRU\ WKDW KH KLPVHOI KDG RIIHUHG D IHZ \HDUV EHIRUH� E\ DFNQRZOHGJLQJ
WKDW�

>7@KH PHUH GLVFRYHU\ WKDW D SKHQRPHQRQ LV GLIILFXOW WR H[SODLQ LQ WKH 1HZWRQLDQ
ZD\ LV QR DGHTXDWH UHDVRQ IRU DEDQGRQLQJ D V\VWHP RI ODZV ZKLFK LV NQRZQ WR
KROG WKURXJKRXW YDVW UHJLRQV RI QDWXUDO SKHQRPHQD >«@� )URP GHPRQVWUDWLQJ
WKDW D PDWWHU LV GLIILFXOW WR SURYLQJ WKDW LW LV LPSRVVLEOH LV D ORQJ VWHS� EXW LI WKLV
VWHS FDQ EH WDNHQ ZLWK UHVSHFW WR WKH H[SODQDWLRQ RI HYHQ RQH ZHOO�HVWDEOLVKHG
SKHQRPHQRQ RI 1DWXUH� WKHQ WKH ORJLFDO QHFHVVLW\ RI UHMHFWLQJ WKH LPSRVVLELOLW\
EHFRPHV XQDQVZHUDEOH� �-HDQV ����� ��

7KH WHQGHQF\ LQ %ULWDLQ DW WKH WLPH ZDV WR IROORZ LQ /DUPRU¶V IRRWVWHSV� ZKR ZDV VWLOO
WU\LQJ WR REWDLQ 3ODQFN¶V ODZ LQ WHUPV RI VRPH FRQWLQXRXV PRWLRQ RU PHFKDQLVP� LQ VSLWH RI
-HDQV¶V DQG 3RLQFDUp¶V GHPRQVWUDWLRQ RI WKH IXQGDPHQWDO LPSRVVLELOLW\ RI VXFK D SURMHFW �VHH
IRU H[DPSOH /DUPRU ����� +XGVRQ ����� ���� )RU LQVWDQFH� $XJXVWXV (� +� /RYH� VHFRQG
ZUDQJOHU LQ ���� DQG 6HGOHLDQ 3URIHVVRU RI 1DWXUDO 3KLORVRSK\ LQ 2[IRUG VLQFH ����� DUJXHG
WKDW ³IURP DPDWKHPDWLFDO SRLQW RI YLHZ WKHUH PXVW EH LQILQLWHO\ PDQ\ IRUPXODH ZKLFK ZRXOG
DJUHH HTXDOO\ ZHOO ZLWK WKH H[SHULPHQWV´ �$QRQ\PRXV ����� ���� VHH DOVR (ZDOG ������
/DUPRU KLPVHOI� DQG -RVHSK -RKQ 7KRPVRQ� ZHUH WKH PDLQ RSSRQHQWV WR -HDQV� WKLV WLPH
DOVR UHMHFWLQJ WKH QHZ WKHRU\ RI VSHFLILF KHDW LQ VROLGV� ZKLOH +HQGULN $QWRRQ /RUHQW] DQG D
\RXQJ %RKU ZHUH RQ -HDQV¶V VLGH� 7KH GLVFXVVLRQV DW WKH %LUPLQJKDP PHHWLQJ RI WKH %$$6
³PDGH LW DEXQGDQWO\ FOHDU WKDW WKH TXDQWXP WKHRU\ LV IDU IURP EHLQJ UHJDUGHG DV LQHYLWDEOH
\HW E\ PDQ\ RI WKH (QJOLVK VFKRRO RI SK\VLFLVWV´ �-HDQV ����� ���� DQG WKDW LV ZK\ -HDQV
WRRN LQ WKH 5HSRUW D YHU\ SHGDJRJLFDO DSSURDFK� LQFOXGLQJ IXOO UHIHUHQFHV WR WKH FULWLFLVPV
E\ /RYH� 7KRPVRQ� /DUPRU DQG RWKHUV� DQG KLV DQVZHUV WR WKRVH FKDOOHQJHV� ,QFLGHQWDOO\� WKH
%$$6 PHHWLQJ VWDUWHG ZLWK D SUHVLGHQWLDO DGGUHVV JLYHQ E\ 2OLYHU /RGJH RQ ³&RQWLQXLW\�´
D PDQLIHVWR LQ IDYRU RI WKH UHDO H[LVWHQFH RI WKH HWKHU� LWV HVVHQWLDOO\ FRQWLQXRXV QDWXUH� DQG
DJDLQVW WKH WKHRULHV RI UHODWLYLW\ DQG TXDQWD �/RGJH ������

7R XQGHUVWDQG WKH 5HSRUW� ZH KDYH WR EHDU LQ PLQG WKH PHQWDO IUDPHZRUN RI WKH SXE�
OLF WR ZKLFK LW ZDV DGGUHVVHG� D IUDPHZRUN ZKLFK -HDQV KLPVHOI KDG� XQWLO YHU\ UHFHQWO\�
IXOO\ VKDUHG� DQG ZKLFK KDG LWV URRWV LQ WKH PHWDSK\VLFV HPEHGGHG LQ WKH WUDLQLQJ RI &DP�
EULGJH PDWKHPDWLFDO SK\VLFLVWV� 7KH HWKHU ZDV D UHDO VXEVWDQFHþDQG WKLV UHPDLQV VR LQ WKH
5HSRUWþDQG SK\VLFDO H[SODQDWLRQ ZDV V\QRQ\PRXV ZLWK PHFKDQLFDO PRGHOLQJ� 7KHVH WZR
DVSHFWV ZHUH SLYRWDO LQ WKH LQWURGXFWRU\ FKDSWHU�

)RU ZKDWHYHU LV UHJDUGHG DV FHUWDLQ RU XQFHUWDLQ DERXW WKH HWKHU� LW PXVW EH
JUDQWHG DV TXLWH FHUWDLQ WKDW LW DSSURDFKHV PRUH FORVHO\ WR D FRQWLQXRXV PHGLXP
WKDQ WR D JDV >«@� $QG LI� DV VHHPV PRVW SUREDEOH� WKH HWKHU LV D SHUIHFWO\ JUDLQ�
OHVV VWUXFWXUH� >«@ WKH WRWDO HQHUJ\ >LQ D EODFN�ERG\@ ZLOO EH LQILQLWH� >«@ 7R SXW
WKH PDWWHU VKRUWO\� LQ DOO NQRZQ PHGLD WKHUH LV D WHQGHQF\ IRU WKH HQHUJ\ RI DQ\
V\VWHPV PRYLQJ LQ WKH PHGLXP WR EH WUDQVIHUUHG WR WKH PHGLXP DQG XOWLPDWHO\
WR EH IRXQG� ZKHQ D VWHDG\ VWDWH KDV EHHQ UHDFKHG� LQ WKH VKRUWHVW YLEUDWLRQV
RI ZKLFK WKH PHGLXP LV FDSDEOH� 7KLV WHQGHQF\ FDQ EH VKRZQ �&KDSWHU ,,� WR
EH D GLUHFW FRQVHTXHQFH RI WKH 1HZWRQLDQ ODZV� 7KLV WHQGHQF\ LV QRW REVHUYHG
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LQ WKH FUXFLDO SKHQRPHQRQ RI UDGLDWLRQ� WKH LQIHUHQFH LV WKDW WKH UDGLDWLRQ SKH�
QRPHQRQ LV GHWHUPLQHG E\ ODZV RWKHU WKDQ WKH 1HZWRQLDQ ODZV� �-HDQV �����
�±��

,Q VXSSRUW RI WKH ODWWHU� FKDSWHU � SDUWO\ UHSHDWV -HDQV¶V RZQ ZRUN IURP EHIRUH �����
LQ ZKLFK KH WULHG WR H[KDXVW DOO SRVVLEOH PHFKDQLVPV WKDW PLJKW DFFRXQW IRU WKH ³IXOO UDGL�
DWLRQ´ RU ³EODFN�ERG\ UDGLDWLRQ´ ZLWK FODVVLFDO DUJXPHQWV� 7KH FRUH RI WKH DUJXPHQW ZDV�
REYLRXVO\� WKDW ³DQ\ UDGLDWLRQ IRUPXOD FRUUHVSRQGLQJ WR D VWHDG\ VWDWH PXVW EH GHULYHG E\
H[SUHVVLQJ WKDW WKH DPRXQW RI HQHUJ\ JDLQHG E\ WKH HWKHU LV HTXDO WR WKH DPRXQW DEVRUEHG´
�-HDQV ����� ��� IRU ZKLFK RQH KDG WR WKLQN RI GLIIHUHQW SRVVLEOH PHFKDQLVPV RI DEVRUSWLRQ
DQG HPLVVLRQ� -HDQV WHVWHG WKUHH VXFK SRVVLELOLWLHV� ³UHVRQDWRUV´ RI SHUIHFWO\ GHILQLWH SH�
ULRGV� WKH PRWLRQ RI IUHH HOHFWURQV LQ PDWWHU� DQG WKH SKRWRHOHFWULF HIIHFW� ,Q DOO FDVHV� KH
REWDLQHG WKH 5D\OHLJK�-HDQV IRUPXOD KH KDG REWDLQHG IURP WKH JHQHUDO SULQFLSOH RI HTXLSDU�
WLWLRQ� DQG WKHUHIRUH� KH LQIHUUHG WKDW WKH XOWUDYLROHW FDWDVWURSKH ZDV XQDYRLGDEOH RQ FODVVLFDO
JURXQGV� ³,W LV WR HVFDSH IURP WKLV QHFHVVDU\ FRQVHTXHQFH RI WKH FODVVLFDO PHFKDQLFV WKDW
WKH TXDQWXP WKHRU\ KDV EHHQ EURXJKW LQWR EHLQJ´ �-HDQV ����� ����

&KDSWHUV � WR � JLYH D YHU\ FOHDU DFFRXQW RI WKH TXDQWXP WKHRU\ DQG LWV VXFFHVV LQ
DFFRXQWLQJ IRU UDGLDWLRQ� VSHFWUD� WKH SKRWRHOHFWULF HIIHFW� DQG WKH VSHFLILF KHDW RI VROLGV
�LQ WKLV RUGHU�� OHDYLQJ IRU WKH ODVW FKDSWHU ZKDW KH FDOOV WKH ³SK\VLFDO GLIILFXOWLHV´ RU WKH
³SK\VLFDO EDVLV´ RI WKH WKHRU\ �-HDQV ����� �� DQG ���� $QG WKLV LV WKH FKDSWHU WR ZKLFK ,
QRZ WXUQ� EHFDXVH LW LV KHUH WKDW ZH ILQG -HDQV WU\LQJ WR XQGHUVWDQG� RU EHWWHU WR VSHFXODWH
RQ� WKH SK\VLFDO LPSOLFDWLRQV RI DFFHSWLQJ WKH TXDQWXP WKHRU\� %HFDXVH� DV KH ZHOO VD\V�
DFFHSWLQJ 3ODQFN¶V K\SRWKHVLV WHOOV XV YHU\ OLWWOH DERXW WKH UHDOLW\ RI SK\VLFDO SURFHVVHV�

7KH LQGLFDWLRQV DUH WKDW WKHUH LV� XQGHUO\LQJ WKH PRVW PLQXWH SURFHVVHV RI QD�
WXUH� D V\VWHP RI PHFKDQLFDO ODZV GLIIHUHQW IURP WKH FODVVLFDO ODZV� H[SUHVVLEOH
E\ HTXDWLRQV LQ ZKLFK SUREDEO\ WKH TXDQWXP�FRQVWDQW K SOD\V D SURPLQHQW SDUW�
%XW WKHVH JHQHUDO HTXDWLRQV UHPDLQ XQNQRZQ� DQG DW PRVW DOO WKDW KDV EHHQ GLV�
FRYHUHG LV WKH PDLQ RXWOLQH RI WKH QDWXUH RI WKHVH HTXDWLRQV ZKHQ DSSOLHG WR
LVRFKURQRXV YLEUDWLRQV� �-HDQV ����� ���

7KH PDLQ SUREOHP IRU -HDQV ZDV QRW WKDW WKH TXDQWXP WKHRU\ ZDV� DV \HW� OLPLWHG LQ LWV
DSSOLFDELOLW\� EXW WKDW ³HYHQ LI WKH FRPSOHWH VHW RI HTXDWLRQV ZHUH NQRZQ� LW PLJKW EH QR
HDV\ WDVN WR JLYH D SK\VLFDO LQWHUSUHWDWLRQ RI WKHP� RU WR LPDJLQH WKH PHFKDQLVP IURP ZKLFK
WKH\ RULJLQDWH´ �-HDQV ����� ��� HPSKDVLV DGGHG�� , HPSKDVL]H WKH ODVW VHQWHQFH EHFDXVH� IRU
KLP� DV IRU PRVW SK\VLFLVWV RI WKH &DPEULGJH VFKRRO� LQWHOOLJLELOLW\ LQYROYHG WKH SRVVLELOLW\
RI LPDJLQLQJ D PHFKDQLVP WKDW FRXOG DFFRXQW IRU WKH REVHUYHG SKHQRPHQD� %XW ZKHQ IDFHG
ZLWK WKH TXDQWXP� DQ\ ³DWWHPSW WR LPDJLQH D XQLYHUVH LQ ZKLFK DFWLRQ LV DWRPLF OHDGV WKH
PLQG LQWR D VWDWH RI KRSHOHVV FRQIXVLRQ´ �-HDQV ����� ��±����

)URP GLPHQVLRQDO FRQVLGHUDWLRQV� -HDQV XQGHUOLQHG WKDW 3ODQFN¶V FRQVWDQW KDG WKH SK\V�
LFDO GLPHQVLRQV RI DQJXODU PRPHQWXP� VRPHWKLQJ FRQVLVWHQW ZLWK %RKU¶V UHFHQW WKHRU\ IRU
WKH K\GURJHQ DWRP� ,Q DQ\ FDVH�

>7@KH EULOOLDQW DJUHHPHQW >«@ ZLWK H[SHULPHQW PD\ LQGLFDWH WKDW LQ WKHVH FDVHV
WKH DQJXODU PRPHQWXP RI WKH VLQJOH HOHFWURQ FHUWDLQO\ EHKDYHV DV WKRXJK LW ZHUH
DWRPLF� EXW WKLV GRHV QRW FDUU\ XV DQ\ SHUFHSWLEOH GLVWDQFH WRZDUGV D SK\VLFDO
H[SODQDWLRQ RI ZK\ WKLV DWRPLFLW\ H[LVWV� �-HDQV ����� ���
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0RUH LQWHUHVWLQJ IRU -HDQV� DQG DOVR IURP GLPHQVLRQDO FRQVLGHUDWLRQV� K LV UHODWHG WR WKH
VTXDUH RI HOHFWULF FKDUJH� ZKLFK PHDQW LW ZDV UHODWHG WR ³WKH VWUHQJWK RI D WXEH RI IRUFH ELQG�
LQJ WZR HOHFWURQV� 7KLV VXJJHVWV WKDW WKH DWRPLFLW\ RI KPD\ EH DVVRFLDWHG ZLWK WKH DWRPLFLW\
RI H´ �-HDQV ����� ���� -HDQV UHPLQGHG WKH UHDGHU WKDW WKH DWRPLFLW\ RI WKH HOHFWULFDO FKDUJH
KDG QR EDVLV LQ 0D[ZHOO¶V WKHRU\� DQG WKDW� VR IDU� ³QR UHDVRQ LV NQRZQ ZK\ DQ HOHFWURQ ZLWK
FKDUJH ଵ

ଶ H VKRXOG QRW H[LVW´ �-HDQV ����� ���� $QG� DOWKRXJK WKH DWRPLFLW\ RI WKH FKDUJH
GLG QRW QHFHVVDULO\ LQYROYH WKH TXDQWXP WKHRU\� ³RWKHUZLVH WKH TXDQWXP WKHRU\ ZRXOG KDYH
EHHQ IXOO\ GHYHORSHG ORQJ DJR >«@ WKHUH LV� SHUKDSV� D KRSH WKDW WKH WZR DWRPLFLWLHV PD\ EH
VSHFLDO DVSHFWV RI VRPH SULQFLSOH PRUH JHQHUDO WKDQ HLWKHU RI WKHP´ �-HDQV ����� ���� DQG
WKLV KDG WR EH� LQHYLWDEO\� UHODWHG WR WKH VWUXFWXUH RI WKH HWKHU�

7KH LQFRUSRUDWLRQ RI 7KRPVRQ¶V ³WXEHV RI IRUFH�´ D YHU\ &DPEULGJH PDWKHPDWLFR�PH�
FKDQLFDO GHYLFH� LV� , WKLQN� VXJJHVWLYH RI WKH IDFW WKDW -HDQV ZDV QRW ZLOOLQJ WR GR DZD\ ZLWK
WKH &DPEULGJH WUDGLWLRQ WR ZKLFK KH EHORQJHG� -HDQV UHJDUGHG (LQVWHLQ¶V K\SRWKHVLV RI D
TXDQWXP DV ³FRUSXVFOHV RI UDGLDWLRQ´ FRPSDUDEOH WR 7KRPVRQ¶V UHDO H[LVWHQFH RI GLVFUHWH
)DUDGD\ WXEHV� %RWK FRQVWUXFWLRQV FRXOG DFFRXQW IRU WKH VWUXFWXUH RI HQHUJ\ H[FKDQJHV�
RQO\ WKDW WKH ODWWHU ZRXOG EH LQ FRQWLQXLW\ ZLWK WKH ROGHU IUDPHZRUN� %XW LQ ERWK FDVHV WKHUH
ZDV QR KRSH RI UHFRQFLOLQJ WKH XQGXODWRU\ WKHRU\ RI OLJKW ZLWK WKH TXDQWXP WKHRU\� VLQFH
H[SHULPHQWDO HYLGHQFH ³VHHPV DOPRVW WR LQGLFDWH WKDW ERWK WKHRULHV DUH WUXH VLPXOWDQHRXVO\´
�-HDQV ����� ����

7KLV ODVW FKDSWHU ILQLVKHV ZLWK D GLVFXVVLRQ RQ WKH UHDOLW\ RI WKH HWKHU� DFNQRZOHGJLQJ
WKDW� LQ WKLV UHVSHFW� FRQWLQHQWDO DQG %ULWLVK SK\VLFLVWV SOD\ RQ GLIIHUHQWþRSSRVHGþVLGHV�
-HDQV VHHPV WR FOLQJ WR WKH UHDOLW\ RI WKH HWKHU� EXW KH UHOHJDWHV LW WR D VHFRQG SODFH� WKH
UHDO VWXPEOLQJ EORFN EHLQJ WKH FRQWUDGLFWLRQ EHWZHHQ GLVFUHWH DQG FRQWLQXRXV WKHRULHV� ERWK
YDOLG IRU GLIIHUHQW UDGLDWLRQ SKHQRPHQD� $QG� ZLWK WKLV� WKH ODVW SDJHV RI WKH ERRN FRQYH\
D FHUWDLQ DPRXQW RI SHVVLPLVP DV WR WKH VWDWXV TXR RI SK\VLFV� ,Q D IUHH WUDQVODWLRQ IURP
3RLQFDUp¶V 'HUQLqUHV 3HQVpHV KH VD\V�

,W LV LPSRVVLEOH DW SUHVHQW WR SUHGLFW WKH ILQDO LVVXH� :LOO VRPH HQWLUHO\ GLIIHUHQW
VROXWLRQ EH IRXQG" 2U ZLOO WKH DGYRFDWHV RI WKH QHZ WKHRU\ VXFFHHG LQ UHPRY�
LQJ WKH REVWDFOHV ZKLFK SUHYHQW XV DFFHSWLQJ LW ZLWKRXW UHVHUYH" ,V GLVFRQWLQXLW\
GHVWLQHG WR UHLJQ RYHU WKH SK\VLFDO XQLYHUVH� DQG ZLOO LWV WULXPSK EH ILQDO" 2U
ZLOO LW ILQDOO\ EH UHFRJQL]HG WKDW WKLV GLVFRQWLQXLW\ LV RQO\ DSSDUHQW� DQG D GLV�
JXLVH IRU D VHULHV RI FRQWLQXRXV SURFHVVHV" >«@ $Q\ DWWHPSW DW SUHVHQW WR JLYH
D MXGJHPHQW RQ WKHVH TXHVWLRQV ZRXOG EH D ZDVWH RI SDSHU DQG LQN� �-HDQV �����
���

:KLOH FKDSWHUV � WR � ZHUH DQ DFWLYH H[HUFLVH LQ FRQYLQFLQJ WKH UHDGHU RI WKH LQHYLWDELO�
LW\ RI WKH TXDQWXP K\SRWKHVLV DQG LWV VXFFHVVHV� WKHVH ODVW SDJHV EOXQW WKDW RSWLPLVP E\
SRLQWLQJ WR WKH GLIILFXOWLHV RI LQWHUSUHWDWLRQ RI WKH TXDQWXP WKHRU\� %XW WKLV LV GRQH LQ D SDU�
WLFXODU ZD\� WKHVH ODVW VHQWHQFHV FDQ EH LQWHUSUHWHG DV D ZD\ WR HQFRXUDJH %ULWLVK SK\VLFLVWV
WR HPEUDFH WKH WKHRU\ UDWKHU WKDQ D SULRUL UHMHFWLQJ LW RQ WKH JURXQGV WKDW LW LV QRW ³SK\VLFDO�´
WKDW LV� PHFKDQLFDO� )XUWKHUPRUH� WKH IDFW WKDW WKHVH FRQVLGHUDWLRQV DSSHDU RQO\ DW WKH HQG
RI WKH ERRN DV D VHSDUDWH FKDSWHU PD\ LQGLFDWH WKDW� IURP -HDQV¶V SRLQW RI YLHZ� RQH FRXOG
DQG VKRXOG DFFHSW WKH TXDQWXP WKHRU\ ZLWKRXW KDYLQJ D IXOO DQVZHU WR LWV XOWLPDWH SK\VLFDO
PHDQLQJ� 3DUWO\ IROORZLQJ WKH SUREOHP�VROYLQJ WUDGLWLRQ RI WKH &DPEULGJH 07 SHGDJRJ\�
-HDQV ZDV PRUH FRQFHUQHG DERXW SURYLQJ WKDW WKH TXDQWXP WKHRU\ VROYHG VSHFLILF SUREOHPV
WKDQ DWWHPSWLQJ DQ RYHUDOO FKDOOHQJH RQ PHWDSK\VLFDO JURXQGV�



�� %LUWZLVWOH¶V 7H[WERRNV �-� 1DYDUUR� ���

��� 7HDFKLQJ 4XDQWXP 7KHRU\ LQ WKH ����V

$V PHQWLRQHG LQ WKH LQWURGXFWLRQ� WKH SRVLWLRQ RI TXDQWXP WKHRU\ LQ &DPEULGJH ZDV IDU
IURP VDWLVIDFWRU\ DW WKH HQG RI WKH *UHDW :DU� ,Q ����� -HDQV KLPVHOI� ZKHQ DGGLQJ D ODVW
FKDSWHU RQ TXDQWXP WKHRU\ LQ KLV WKLUG HGLWLRQ RI 7KH '\QDPLFDO 7KHRU\ RI *DVHV� UHJUHWV
WKH DEVHQFH RI %ULWLVK VFLHQWLVWV LQ WKH QHZ VFLHQFH� +H ZULWHV�

7KLV FKDSWHU FDQ RI QHFHVVLW\ SURYLGH RQO\ D YHU\ EULHI LQWURGXFWLRQ LQWR WKH
P\VWHULHV RI 4XDQWXP '\QDPLFV� EXW , KRSH LW ZLOO EH RI YDOXH LQ VWLPXODWLQJ
WKH LQWHUHVW RI (QJOLVK�VSHDNLQJ UHDGHUV LQ D EUDQFK RI VFLHQFH RI ZKLFK WKH
GHYHORSPHQW KDV VR IDU EHHQ OHIW PDLQO\ WR RWKHU QDWLRQV� �-HDQV ����� SUHIDFH
WR WKH WKLUG HGLWLRQ�

2QH ZD\ WR WUDFN WKH VWDWXV DQG HYROXWLRQ RI WKH TXDQWXP LQ WKH ROG XQLYHUVLW\ LV WR
KDYH D ORRN� KRZHYHU TXLFN� DW WKH HYROXWLRQ RI FRXUVHV WDXJKW WR XQGHUJUDGXDWHV� 7KH ³DG�
YDQFHG�´ RSWLRQDO FRXUVHV ZHUH QRUPDOO\ D UHIOHFWLRQ RI WKH SDUWLFXODU LQWHUHVWV RI LQGLYLGXDO
UHVHDUFKHUV� DQG FRXOG JLYH ULVH WR H[DP TXHVWLRQV RQO\ LQ ZKDW ZDV NQRZQ DV 6FKHGXOH %
RI WKH 7ULSRV� 3DUW ,,��

,W VKRXOG EH UHPHPEHUHG WKDW� IROORZLQJ D WUDGLWLRQ JRLQJ EDFN WR WKH ����V� SK\VLFV LQ
WKH ����V ZDV WDXJKW DV SDUW RI WKH ³0DWKHPDWLFDO 7ULSRV´ �DV WKHRUHWLFDO SK\VLFV RU DSSOLHG
PDWKHPDWLFV� DQG DV SDUW RI WKH ³1DWXUDO 6FLHQFH 7ULSRV´ �ZKLFK ZDV PDLQO\ H[SHULPHQWDO
VFLHQFH�� 7KLV PHDQW WKDW WKHVH WZR ZRUOGV ZHUH UHODWLYHO\ LQGHSHQGHQW RI HDFK RWKHU� H[�
SHULPHQWDO SK\VLFV EHLQJ WDXJKW DW WKH &DYHQGLVK /DERUDWRU\� DQG PDWKHPDWLFDO SK\VLFV E\
FROOHJH OHFWXUHUV� +RZHYHU� WKH VSHFLDO RSWLRQDO FRXUVHV ZHUH� IRU WKH PRVW SDUW� RSHQ WR
ERWK NLQGV RI VWXGHQWV�

:KR FRXOG WHDFK TXDQWXP WKHRU\ LQ &DPEULGJH" &HUWDLQO\ QRW SHRSOH OLNH /DUPRU RU
7KRPVRQ ZKR ZHUH VWURQJO\ RSSRVHG WR LW� 1RU FRXOG (UQHVW 5XWKHUIRUG� ZKRVH SURJUDP
ZDV EDVLFDOO\ H[SHULPHQWDO� ,W ZDV \RXQJ SHRSOH� ERWK WUDLQHG LQ WKH &DPEULGJH 7ULSRV
DQG FRQYHUWHG WR WKH QHZ WKHRU\� ZKR FRXOG WHDFK TXDQWXP SK\VLFV� $QG WKHVH ZHUH� DW
WKH EHJLQQLQJ RI WKH GHFDGH� 'DUZLQ DQG )RZOHU� ,Q D UHFHQW SDSHU� , GLVFXVVHG 'DUZLQ¶V
HDUO\ XQGHUVWDQGLQJ RI TXDQWXP SK\VLFV DQG WKH HYROXWLRQ RI KLV LGHDV WKURXJKRXW WKH GHFDGH
�1DYDUUR ������ $IWHU KLV WUDLQLQJ LQ WKH 07� KH PRYHG WR 0DQFKHVWHU� ZKHUH KH OHDUQHG
H[SHULPHQWDO WHFKQLTXHV UHODWHG WR VSHFWUD DQG UDGLRDFWLYLW\� 7KHUH� KH DOVR PHW %RKU LQ WKH
GUDPDWLF \HDUV RI WKH GHYHORSPHQW RI WKH DWRP PRGHO XVLQJ WKH TXDQWXP K\SRWKHVLV� ,Q
����� KH ZDV DSSRLQWHG IHOORZ RI &KULVW¶V &ROOHJH DQG VWDUWHG JLYLQJ WKH ILUVW FRXUVHV RQ
TXDQWXP WKHRU\ DQG LWV UHODWLRQ WR VSHFWUD� ,W LV LQWHUHVWLQJ WR QRWH WKDW WKH ILUVW VXFK FRXUVH
ZDV SULPDULO\ PHDQW IRU 167 VWXGHQWV� SUREDEO\ VXSSRUWHG E\ 5XWKHUIRUG�

�$FFRUGLQJ WR :LOOLDP 0F&UHD� LQ KLV UHFROOHFWLRQV RI KLV XQGHUJUDGXDWH GD\V LQ &DPEULGJH�
$SSDUHQWO\ DQ\RQH FRXOG RIIHU WR GHOLYHU D RQH�WHUP OHFWXUH FRXUVH� ,I WKH DSSURSULDWH )DFXOW\
%RDUG DSSURYHG� LW ZRXOG EH DQQRXQFHG LQ WKH 6FKHGXOH % OHFWXUH OLVW� 7KLV LPSOLHG WKDW LQ GXH
WLPH D FDQGLGDWH FRXOG GHFODUH D ZLVK IRU WKHUH WR EH TXHVWLRQV �SUREDEO\ WZR� RQ WKH FRXUVH LQ
WKH H[DPLQDWLRQ >«@� ,I DQ\ FDQGLGDWH OHJLWLPDWHO\ LQFOXGHG D SDUWLFXODU FRXUVH LQ KLV OLVW� WKH
OHFWXUHU ZDV UHVSRQVLEOH IRU SURGXFLQJ WKH TXHVWLRQV� WKHVH KDG WKHQ WR EH DSSURYHG E\ WKH 3DUW ,,
([DPLQHUV� ZKR KDG WR DUUDQJH WKH 6FKHGXOH % SDSHUV LQ VXFK D ZD\ WKDW HYHU\ FDQGLGDWH¶V FKRVHQ
VXEMHFWV ZHUH VXLWDEO\ GLVWULEXWHG WKURXJK WKH VL[ SDSHUV� %XW ZKHQ LW FDPH WR WKH H[DPLQDWLRQ DQ\
FDQGLGDWH FRXOG DWWHPSW DQ\ TXHVWLRQV KH OLNHG� KH QHHG QRW FRQILQH KLPVHOI WR WKH WRSLFV LQ WKH OLVW�
�0F&UHD ����� ���
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:KHQ 'DUZLQ OHIW &DPEULGJH LQ ����� )RZOHU EHJDQ WR WHDFK TXDQWXP SK\VLFV� WKLV
WLPH LQ FRXUVHV RSHQ WR ERWK WULSRVHV� 8QOLNH 'DUZLQ� )RZOHU ZDV VHOI�WUDLQHG LQ WKH WKHRU\
RI TXDQWD DQG HYHQWXDOO\ EHFDPH WKH FDWDO\VW IRU ZRUN LQ TXDQWXP SK\VLFV LQ &DPEULGJH�
SURPRWLQJ D QHZ JHQHUDWLRQ RI TXDQWXP SK\VLFLVWV E\� IRU H[DPSOH� WUDQVODWLQJ LQWR (QJOLVK
PDQ\ RI WKH NH\ SDSHUV WKDW ZHUH DSSHDULQJ LQ *HUPDQ� DV ZHOO DV E\ LQYLWLQJ SHRSOH VXFK DV
5DOSK.URQLJ RU +HLVHQEHUJ WR JLYH OHFWXUHV LQ &DPEULGJH� +HZDV DOVR D VRUW RI IDWKHU ILJXUH
WR SHRSOH OLNH 'RXJODV +DUWUHH� /OHZHOO\Q +� 7KRPDV DQG� RI FRXUVH� 'LUDF� DOO RI ZKRP
PDGH LPSRUWDQW FRQWULEXWLRQV WR WKH GHYHORSPHQW RI TXDQWXP SK\VLFV LQ WKH ODWH ����V� ,W
LV DOVR ZHOO NQRZQ WKDW )RZOHU EHFDPH D VRUW RI WKHRULVW�LQ�UHVLGHQFH DW WKH &DYHQGLVK� DV
ZHOO DV 5XWKHUIRUG¶V VRQ�LQ�ODZ �*DYURJOX DQG 6LPRHV ������

,Q WKH DFDGHPLF \HDU ���������� ZH VHH D WXUQLQJ SRLQW LQ WKH WHDFKLQJ RI TXDQWXP
WKHRU\ LQ &DPEULGJH� )RZOHU KDG EHHQ� IRU WZR \HDUV� JLYLQJ WKH RQO\� RQH�WHUP FRXUVH RQ
WKH ³4XDQWXP 7KHRU\ RI 6SHFWUD�´ %XW WKDW ZDV QRW HQRXJK QRZ� 4XDQWXP SK\VLFV ZDV
SURJUHVVLQJ� DQG &DPEULGJH VWDUWHG WR WHDFK DGYDQFHG FRXUVHV� 1RW VXUSULVLQJO\� LW ZDV
WKH \RXQJHU JHQHUDWLRQ WKDW FRXOG WHDFK WKH ODWHVW GHYHORSPHQWV� VLQFH WKH\ KDG EHHQ LQ
FORVH FRQWDFW ZLWK &RSHQKDJHQ DQG VRPH RI WKH *HUPDQ UHVHDUFK FHQWHUV�� 7KXV� ZH ILQG
DGYDQFHG FRXUVHV WDXJKW E\ 'LUDF DQG E\ +DUWUHH LQ WKH VHFRQG KDOI RI WKH GHFDGH� FRXUVHV
WKDW ZHUH� HVSHFLDOO\ LQ 'LUDF¶V FDVH� EXW DOVR LQ )RZOHU¶V DQG+DUWUHH¶V� UHIOHFWLRQV RI VFLHQFH
LQ WKH PDNLQJ�

7KH IROORZLQJ LV D OLVW RI DOO WKHVH FRXUVHV WDNHQ IURP WKH LQIRUPDWLRQ SURYLGHG LQ WKH
&DPEULGJH 8QLYHUVLW\ 5HSRUWHU LQ WKH SHULRG ����±�����

������� 167 'DUZLQ� �VW 7HUP� ³5HFHQW 'HYHORSPHQWV LQ 6SHFWUXP 7KHRU\´
������� 07 'DUZLQ� �QG 7HUP� ³7KH WKHRU\ RI TXDQWD´
������� 07 	 167 )RZOHU� �QG 7HUP� ³7KH TXDQWXP WKHRU\ RI VSHFWUD´
������� 07 	 167 )RZOHU� �QG DQG �UG 7HUPV� ³7KH TXDQWXP WKHRU\ RI VSHFWUD´
������� 07 	 167 %LUWZLVWOH� �QG 7HUP� ³,QWURGXFWLRQ WR WKH 4XDQWXP 7KHRU\´

)RZOHU� �UG 7HUP� ³7KH 4XDQWXP 7KHRU\� 5HFHQW
'HYHORSPHQWV´

������� 07 	 167 %LUWZLVWOH� �VW 7HUP� ³,QWURGXFWLRQ WR 4XDQWXP 7KHRU\´
�QG 7HUP� ³4XDQWXP WKHRU\ RI 6SHFWUD´
�UG 7HUP� ³7KH 4XDQWXP 7KHRU\� 6SHFLDO 7RSLFV´
'LUDF� �UG 7HUP� ³4XDQWXP 0HFKDQLFV �5HFHQW
'HYHORSPHQWV�´
+DUWUHH� �QG 7HUP� ³3K\VLFV RI WKH 4XDQWXP 7KHRU\´

������� 07 	 167 %LUWZLVWOH� �VW 7HUP� ³4XDQWXP 7KHRU\´
�UG 7HUP� ³4XDQWXP 0HFKDQLFV�´ �FRQW��
+DUWUHH� �QG 7HUP� ³3K\VLFV RI WKH 4XDQWXP 7KHRU\´

�)RZOHU� +DUWUHH� DQG 'LUDF ZHUH YLVLWRUV DW %RKU¶V LQVWLWXWH LQ &RSHQKDJHQ�
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������� 07 	 167 %LUWZLVWOH� �VW 7HUP� ³4XDQWXP 7KHRU\ RI 6SHFWUD´
�QG 7HUP� ³7KH 1HZ 4XDQWXP 0HFKDQLFV´
'LUDF� �VW 7HUP� ³0RGHUQ 4XDQWXP 0HFKDQLFV´
�QG 7HUP� ³0RGHUQ 4XDQWXP 0HFKDQLFV�´ �FRQW��
)RZOHU� �UG 7HUP� ³6WDWLVWLFDO 0HFKDQLFV� 2OG DQG 1HZ´
+DUWUHH� �QG WHUP� ³3K\VLFV RI WKH 4XDQWXP 7KHRU\´

������� 07 	 167 %LUWZLVWOH� �VW 7HUP� ³4XDQWXP 7KHRU\ RI 6SHFWUD´
�UG 7HUP� ³4XDQWXP 0HFKDQLFV´
'LUDF� �QG 7HUP ³0RGHUQ 4XDQWXP 0HFKDQLFV´
)RZOHU� �UG 7HUP� ³6HOHFWHG 3UREOHPV LQ :DYH 0HFKDQLFV´
+DUWUHH� �QG 7HUP� ³3K\VLFV RI WKH 4XDQWXP 7KHRU\´
�UG 7HUP� ³3K\VLFV RI WKH 4XDQWXP 7KHRU\�´ �FRQW��

7DEOH ���� /LVW RI DOO FRXUVHV DQQRXQFHG LQ WKH &DPEULGJH 8QLYHUVLW\ 5HSRUWHU LQ WKH SHULRG
����±�����

7KH RQO\ RXWVLGHU QDPHG LQ WKH OLVW RI OHFWXUHUV WHDFKLQJ TXDQWXP SK\VLFV LV %LUWZLVWOH�
WR ZKRP WKH UHVW RI WKLV SDSHU LV GHYRWHG� $QG , VD\ RXWVLGHU QRW EHFDXVH KH FDPH IURP
VRPH RWKHU XQLYHUVLW\� EXW EHFDXVH KH ZDV WKH RQO\ ³UHDO´ ZUDQJOHU DFFHSWLQJ DQG VSUHDGLQJ
TXDQWXP SK\VLFV LQ &DPEULGJH� ZKLFK PDNHV KLP D XQLTXH H[DPSOH LQ WU\LQJ WR XQGHUVWDQG
WKH ZD\V LQ ZKLFK WKH QHZ WKHRU\ ZDV UHFHLYHG LQ WKH ROG &DPEULGJH ZUDQJOHU WUDGLWLRQ�

%LUWZLVWOH LV D W\SLFDO SURGXFW RI WKH 07 WUDGLWLRQ� %RUQ LQ ����� KH DUULYHG LQ &DP�
EULGJH LQ ���� DQG ZDV EUDFNHWHG VHQLRU ZUDQJOHU LQ ����� 7KLV PHDQV WKDW KH ZDV D FRQ�
WHPSRUDU\ RI -HDQV� EXW WRRN WKH XVXDO WKUHH \HDUV WR VLW IRU WKH 07 H[DPLQDWLRQ� $IWHU WKLV�
KH ZDV DSSRLQWHG IHOORZ DQG OHFWXUHU RI PDWKHPDWLFV LQ KLV RZQ FROOHJH� 3HPEURNH� ZKHUH
KH UHPDLQHG XQWLO KLV VXGGHQ GHDWK LQ 0D\ ����� /LNH PDQ\ GRQV RI WKH ROG VFKRRO� ³LW ZDV
DV D WHDFKHU UDWKHU WKDQ DV DQ LQYHVWLJDWRU WKDW %LUWZLVWOH ZDV NQRZQ� DQG DV D WHDFKHU WKDW KH
SOD\HG D FRQVSLFXRXV SDUW LQ &DPEULGJH PDWKHPDWLFV´ �$QRQ\PRXV ����� ����� 7KH VKRUW
GHVFULSWLRQ RI KLV WHDFKLQJ VW\OH LQ WKH RELWXDU\ QRWH ZH ILQG LQ 1DWXUH LV DOPRVW DOO ZH KDYH
DERXW KLP�

$V D OHFWXUHU� %LUWZLVWOH ZDV DGPLUDEO\ FOHDU DQG HDV\ WR IROORZ� +H VHW� LQ IDFW� D
VWDQGDUG RI H[SRVLWLRQ ZKLFK PDGH LW YHU\ GLIILFXOW IRU DQ\RQH WR DWWUDFW VWXGHQWV
WR DQ\ GXSOLFDWH FRXUVH� +LV ERRNV DUH OLNH KLV OHFWXUHVþDGPLUDEOH H[SRVLWLRQV
RI WKRVH VHFWLRQV RI WKH VXEMHFW ZLWK ZKLFK KH GHDOV� ZULWWHQ LQ OHFWXUH�URRP
VW\OH� +H VHOGRP DWWHPSWV WR JR GHHSO\ LQWR GLIILFXOW SRLQWV RU WR SUHVHQW WKH
VXEMHFW DV D VLQJOH ORJLFDO ZKROH� +LV DLP LV WKH OHFWXUHU¶V DLPþWR LQWHUHVW WKH
VWXGHQW LQ WKH VXEMHFW� HVSHFLDOO\ LQ LWV PRUH RXWVWDQGLQJ RU H[FLWLQJ SDUWV� DQG
OHDG KLP RQ WR RWKHU PRUH V\VWHPDWLF RU DEVWUXVH H[SRVLWLRQV� �$QRQ\PRXV
����� ����

:KDW FRXUVHV GLG KH QRUPDOO\ WHDFK" ,Q WKH DQQXDO OLVWV� ZH ILQG KLP FRQVLVWHQWO\
WHDFKLQJ WKH JHQHUDO LQWURGXFWRU\ FRXUVHV RQ ³0HFKDQLFV �6WDWLFV DQG 3DUWLFOH '\QDPLFV�
5LJLG '\QDPLFV�´ DQG ³(OHFWULFLW\�´ DQG KH ZDV DPRQJ WKH ILUVW WR WDNH RQ ERDUG FRXUVHV
RQ WKHUPRG\QDPLFV ZKHQ WKHVH ZHUH LQWURGXFHG LQ WKH OLVW RI HOHPHQWDU\ FRXUVHV LQ �����
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$V IRU KLV PRUH VSHFLDOL]HG FRXUVHV� EHWZHHQ ���� DQG ����� KH FRQVLVWHQWO\ WDXJKW D RQH�
WHUP FRXUVH RQ ³+\GURG\QDPLFV �PRWLRQ RI VROLGV DQG YRUWLFHV LQ D OLTXLG� ZDYHV��´ ,Q WKH
DFDGHPLF \HDU ���������� KH VWDUWHG WHDFKLQJ DQ ³,QWURGXFWLRQ WR 4XDQWXP 7KHRU\�´ ZKLOH
)RZOHU WDXJKW PRUH DGYDQFHG TXDQWXP PDWWHUV� ,Q WKH IROORZLQJ \HDUV� KH WDXJKW IXUWKHU
TXDQWXP FRXUVHV� IURP ZKLFK KH ILQDOO\ SURGXFHG WZR ERRNV� 7KH 4XDQWXP 7KHRU\ RI WKH
$WRP LQ ����� DQG 7KH 1HZ 4XDQWXP 0HFKDQLFV LQ �����

��� 7KH 4XDQWXP 7KHRU\ RI WKH $WRP

7KH 4XDQWXP 7KHRU\ RI WKH $WRP LV D ZLQGRZ LQWR %LUWZLVWOH¶V ILUVW FRXUVHV RQ TXDQWXP
SK\VLFV� LQ WKH HDUO\ PRQWKV RI ����� DQG LQ WKH DFDGHPLF \HDU ���������� ,W FRQVLVWV RI
D FRPSLODWLRQ RI OHFWXUHV IURP WKDW SHULRG� DQG LW ZDV LQWHQGHG DV D WH[WERRN IRU D VLPLODU
FRXUVH WKH IROORZLQJ \HDU ������������ $V LV REYLRXV IURP KLV FRUUHVSRQGHQFH ZLWK WKH
SXEOLVKHU� %LUWZLVWOH UXVKHG WKH SULQWLQJ RI WKH ERRN IRU WZR UHDVRQV� ³DV \RX NQRZ WKH
VXEMHFW LV FKDQJLQJ VR UDSLGO\ WKDW LW ZRXOG EH D JRRG WKLQJ WR JHW LW RXW DV VRRQ DV SRVVLEOH�
DOVR VR IDU WKHUH LV QR (QJOLVK ERRN RI WKLV NLQG VR IDU SXEOLVKHG DQG , WKLQN LW ZLOO PHHW
D UHDO GHPDQG�´� 7KLV ERRN GRHV QRW WU\ WR JLYH D IXOO� FRQVLVWHQW� DQG FORVHG SLFWXUH RI
TXDQWXP SK\VLFV� EXW UDWKHU WR WHDFK WKH PDWKHPDWLFDO DSSDUDWXV QHHGHG WR DSSO\ TXDQWXP
SK\VLFV� DV NQRZQ DW WKH WLPH� 7KDW PHDQV WKDW WKH ERRN LV RUJDQL]HG DURXQG WKH TXDQWL]DWLRQ
VWUDWHJ\ DQG LWV DSSOLFDWLRQ WR WKRVH FDVHV IRU ZKLFK LW ZRUNV� )RU WKH FRQFHSWXDOO\�PLQGHG
UHDGHU� KRZHYHU� WKH ERRN LV GLVDSSRLQWLQJO\ IODW� &RQWUDU\ WR ZKDW KDSSHQHG ZLWK -HDQV¶V
5HSRUW� DQG DOVR FRPSDUHG WR RWKHU SHGDJRJLFDO ZRUNV� %LUWZLVWOH¶V ERRN GRHV QRW SURYLGH
PDQ\ H[SODQDWLRQV FRQFHUQLQJ WKH ³SK\VLFDO´ PHDQLQJ RI WKH WKHRU\� LW EDVLFDOO\ WHDFKHV WKH
PDWKHPDWLFDO PHWKRGV IRU DSSO\LQJ TXDQWXP SK\VLFV WR GLIIHUHQW SUREOHPV DQG VKRZV WKHLU
DJUHHPHQW ZLWK H[SHULPHQWDO GDWD�

%XW EHIRUH ZH JR LQWR WKHVH DQG RWKHU WHFKQLFDO HOHPHQWV� WKHUH LV DQ DVSHFW RI WKH ERRN�
SUHVHQW HVSHFLDOO\ LQ WKH PRUH KLVWRULFDO ILUVW WZR FKDSWHUV� RI SDUWLFXODU LQWHUHVW� %LUWZLVWOH
OLQNV WKH KLVWRU\ RI TXDQWXP SK\VLFV WR GHYHORSPHQWV E\ %ULWLVK� HVSHFLDOO\ &DPEULGJH�
VFLHQWLVWV� 7KH 4XDQWXP 7KHRU\ RI WKH $WRP GHVFULEHV SUHFLVHO\ WKDW� WKH TXDQWXP WKHRU\ RI
WKH VWUXFWXUH RI WKH DWRP� DQG WKLV LV D VWRU\ WKDW� DFFRUGLQJ WR %LUWZLVWOH� KDV LWV EHJLQQLQJV
LQ &DPEULGJH� ³WKH PRGHUQ WKHRU\ RI WKH VWUXFWXUH RI WKH DWRP LV LQ WKH ILUVW SODFH GXH WR
-� -� 7KRPVRQ´ ZLWK KLV GLVFRYHU\ RI WKH HOHFWURQ �%LUWZLVWOH ����� ���� ,Q WKLV WLPHOLQH�
7KRPVRQ¶V NH\ FRQWULEXWLRQV FRQWLQXHG ZLWK KLV PRGHO RI WKH DWRP� DQG DOVR ZLWK KLV VWXG\
RI SRVLWLYH UD\V� VLQFH WKH ODWWHU ZDV WKH VRXUFH IRU )UDQFLV $VWRQ¶V PDVV VSHFWURJUDSK DQG
WKH GLVFRYHU\ RI LVRWRSHV� %LUWZLVWOH¶V VWRU\ RI WKH VWUXFWXUH RI WKH DWRP FRQWLQXHV ZLWK
5XWKHUIRUG ³DQG KLV VFKRRO LQ ZKLFK WKH LQVWUXPHQW RI WKH �SDUWLFOHߙ ZDV XVHG WR GLVFORVH
WKH QDWXUH RI WKH DWRP´ DQG WR SURSRVH DQ DWRPLF PRGHO ³ZKLFK LV QRZ JHQHUDOO\ XVHG LQ
WKHRUHWLFDO ZRUN´ �%LUWZLVWOH ����� ���� 7KLV PRGHO� IRU LQVWDQFH� LV XVHG WR H[SODLQ WKH
QDWXUH RI 7KRPVRQ¶V SRVLWLYH UD\V�

,Q WKLV KLVWRULFDO VXUYH\� %RKU¶V ���� FRQWULEXWLRQ WR WKH DWRPLF PRGHO FRPHV RQO\
DIWHU D GHWDLOHG H[SODQDWLRQ RI WKH K\GURJHQ VSHFWUXP DQG WKH QHHG WR H[SODLQ %DOPHU¶V IRU�
PXOD� %XW %RKU¶V FRQWULEXWLRQ FRPHV KDQG LQ KDQG ZLWK WKH ZRUN RI DQRWKHU &DPEULGJH
UHVHDUFKHU� -RKQ :� 1LFKROVRQ� ZKR ZDV ZRUNLQJ RQ VWHOODU VSHFWUD DQG ZKR EURXJKW IRU�
ZDUG� LQ ����� DQ DWRPLF WKHRU\ LQ ZKLFK 3ODQFN¶V FRQVWDQW ZDV LQWHUSUHWHG DV GHWHUPLQLQJ

�%LUWZLVWOH WR 6� &� >VLF@� 6HSWHPEHU ����� &DPEULGJH 8QLYHUVLW\ 3UHVV $UFKLYHV�
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WKH DQJXODU PRPHQWXP RI SHUPLVVLEOH RUELWV RI WKH HOHFWURQV LQVLGH DQ DWRP�� %LUWZLVWOH
ULJKWO\ GLVWLQJXLVKHV EHWZHHQ 1LFKROVRQ¶V DQG %RKU¶V FRQWULEXWLRQV� WKH IRUPHU JLYLQJ RQO\
WKH FRQGLWLRQ IRU WKH DQJXODU PRPHQWXP RI DQ HOHFWURQLF RUELW WR EH ݄݊Ȁʹߨ ZKHUH ݊ LV DQ
LQWHJHU� ZKLOH WKH ODWWHU JDYH WKH ³QHZ FRQFHSW ZKLFK ZDV WR EH WKH NH\ WR WKH VROXWLRQ RI
WKH SUREOHP RI VSHFWUD�´ QDPHO\ WKDW ³WKH UDGLDWLRQ HPLWWHG EHWZHHQ WUDQVLWLRQV EHWZHHQ WZR
VWDWLRQDU\ VWDWHV KDV D IUHTXHQF\ ߥ JLYHQ E\ WKH UHODWLRQ ܧ െ ᇱܧ ൌ ´ߥ݄ �%LUWZLVWOH �����
���� 7KURXJKRXW WKH ERRN� KRZHYHU� %LUWZLVWOH NHHSV WKH H[SUHVVLRQ ³WKH 1LFKROVRQ�%RKU
FRQGLWLRQ�´ PHDQLQJ WKH QXFOHDU PRGHO ZLWK TXDQWL]HG RUELWV� )RU WKH UHDGHU� WKLV %ULWLVK�
RULHQWHG VWRU\ FRQVROLGDWHV WKH LGHD WKDW LW ZDV WKH ³DPD]LQJ YHULILFDWLRQ´ RI %RKU¶V DWRPLF
PRGHO WKDW ³DW RQFH IL[HG DWWHQWLRQ XSRQ WKH TXDQWXP WKHRU\� ZKLFK XS WR WKHQ KDG UHFHLYHG
VNHSWLFDO UHJDUG IURP SK\VLFLVWV LQ JHQHUDO´ �%LUWZLVWOH ����� ����

7KH WKLUG FKDSWHU LV D FRPSLODWLRQ RI WKLQJV WKDW DUH UHODWHG WR WKH TXDQWXP WKHRU\ EXW
WKDW DUH QRW GHDOW ZLWK LQ GHWDLO LQ WKH ERRN� )LUVW LV WKH RQH�SDJH H[SODQDWLRQ RI WKH PDWK�
HPDWLFV RI %RKU¶V FRUUHVSRQGHQFH SULQFLSOH� LQ WKH YHUVLRQ KH LQWURGXFHG LQ KLV ���� SDSHU
³2Q WKH 4XDQWXP 7KHRU\ RI /LQH 6SHFWUD´ �%RKU ������ $IWHU WKLV UDWKHU SODLQ LQWURGXFWLRQ
RI WKH FRUUHVSRQGHQFH SULQFLSOH� FKDSWHU � FRQWLQXHV ZLWK D VHFWLRQ GHYRWHG WR WKH SKRWRHOHF�
WULF HIIHFW� DQG DQRWKHU VHFWLRQ LQ ZKLFK KH H[SODLQV (LQVWHLQ¶V ���� GHGXFWLRQ RI 3ODQFN¶V
UDGLDWLRQ IRUPXOD� 2Q WKH IRUPHU� WKHUH LV DQ LQWHUHVWLQJ FODULILFDWLRQ UHJDUGLQJ WKH TXDQWXP
RI OLJKW�

(LQVWHLQ¶V WKHRU\ RI ³OLJKW TXDQWD´ LV QRW QRZ JHQHUDOO\ DFFHSWHG E\ SK\VLFLVWV�
EXW WKH DUJXPHQW DERYH GRHV QRW HVVHQWLDOO\ GHSHQG XSRQ WKHLU H[LVWHQFH� $OO
WKDW LV QHFHVVDU\ LV WR DVVXPH WKDW LQWHUFKDQJHV RI HQHUJ\ EHWZHHQ UDGLDWLRQ DQG
DWRPV FDQ RQO\ RFFXU LQ TXDQWD� �%LUWZLVWOH ����� ��±���

,I ZH UHPHPEHU WKDW WKH ERRN ZDV ZULWWHQ LQ ����� WKLV SDUDJUDSK LV VRPHZKDW VXUSULVLQJ
VLQFH� E\ WKHQ� WKH H[SHULPHQWV RI $UWKXU &RPSWRQ KDG WULJJHUHG D JHQHUDO DFFHSWDQFH RI
WKH OLJKW TXDQWXP�

+DYLQJ HVWDEOLVKHG WKH H[LVWHQFH� KLVWRULFDO RULJLQ� DQG UHDOP RI DSSOLFDWLRQ RI WKH QHZ
WKHRU\� WKH UHVW RI WKH ERRN LV DQ DWWHPSW WR WUDLQ VWXGHQWV LQ WHFKQLTXHV RI TXDQWL]DWLRQ XVLQJ
D WZRIROG VWUDWHJ\� WR SURYLGH ORWV RI H[DPSOHV ZKHUH TXDQWL]DWLRQ LV VXFFHVVIXOO\ DSSOLHG�
DQG WR VKRZ WKDW WKHUH LV FRQWLQXLW\ EHWZHHQ WKH PHWKRGV XVHG LQ ³FODVVLFDO´ DQG TXDQWXP
WKHRU\� %HFDXVH� DV %LUWZLVWOH VHHV LW� WKDW LV WKH RQO\ ZD\ RQH JHWV KROG RI WKH QHZ SK\VLFV�
E\ XVLQJ LW� UDWKHU WKDQ E\ SUHVHQWLQJ LW LQ D JHQHUDO IRUP RU DQDO\]LQJ LWV FRQFHSWXDO RU
SKLORVRSKLFDO LPSOLFDWLRQV� $QG WKLV EULQJV XV WR WKH PDLQ FODLP RI WKLV SDSHU� %LUWZLVWOH� D
ILUVW ZUDQJOHU LQ WKH ³0DWKHPDWLFDO 7ULSRV�´ WULHG WR WHDFK TXDQWXP SK\VLFV LQ WKH VDPH ZD\
FODVVLFDO SK\VLFV ZDV WDXJKW LQ WKH &DPEULGJH 07 WUDGLWLRQ� E\ UHSHWLWLRQ RI H[DPSOHV� E\
VROYLQJ VSHFLILF SUREOHPV� DQG E\ D UHODWLYHO\ XQFULWLFDO HPEUDFH RI SDUWLFXODU PDWKHPDWLFDO
PHWKRGV�

2QFH %RKU¶V WKHRU\ IRU WKH VWDWLRQDU\ VWDWHV RI WKH K\GURJHQ DWRP KDV EHHQ LQWURGXFHG�
WKH QH[W VWHS LV WR H[WHQG WKH TXDQWXP WKHRU\ WR PRUH FRPSOH[ DWRPV� +HUH� KH LQWURGXFHV
(KUHQIHVW¶V DGLDEDWLF SULQFLSOH� DV D JHQHUDOL]DWLRQ RI WKH 1LFKROVRQ�%RKU TXDQWXP FRQGL�
WLRQ� ³7KH TXHVWLRQ QRZ DULVHV� ZKDW PHFKDQLFDO HQWLW\ LV WR EH HTXDWHG WR ݄݊ IRU PRUH

�1LFKROVRQ ZDV D &DPEULGJH JUDGXDWH� WDXJKW PDWKHPDWLFDO SK\VLFV DW WKH &DYHQGLVK /DERUDWRU\� DQG PRYHG WR
.LQJ¶V &ROOHJH� /RQGRQ� LQ ����� )RU D IXOO DFFRXQW RI 1LFKROVRQ¶V ZRUN DQG LQIOXHQFH RQ %RKU� VHH �0F&RUPPDFK
������
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FRPSOH[ V\VWHPV WKDQ WKDW RI WKH K\GURJHQ DWRP�´ 7KH DQVZHU ZDV JLYHQ E\ (KUHQIHVW ZKR
VXSSRVHV�

>7@KDW WKH ³HQWLW\´ ZKLFK GRHV QRW FKDQJH XQGHU WKH LQIOXHQFH RI WKH VORZO\
FKDQJLQJ H[WHUQDO IRUFHV PXVW EH DQ ³DGLDEDWLF LQYDULDQW´ RI WKH FODVVLFDO WKHRU\�
7KLV LV WKH ³DGLDEDWLF SULQFLSOH´ RI (KUHQIHVW� DQG LW UHTXLUHV WKDW RQO\ DGLDEDWLF
LQYDULDQWV DUH WR EH HTXDWHG WR ݄݊ LQ RUGHU WR GHWHUPLQH WKH VWDWLRQDU\ VWDWHV�
�%LUWZLVWOH ����� ���

:LWK WKH JHQHUDOL]DWLRQ RI WKH TXDQWXP FRQGLWLRQ� %LUWZLVWOH HPEDUNV RQ D VHULHV RI
FKDSWHUV H[SODLQLQJ ZKDW KH FDOOV WKH EDVLF ³JHQHUDO G\QDPLFDO WKHRU\�´ FKDSWHUV LQ ZKLFK
KH IXOO\ VKRZV KLV FRQGLWLRQLQJ DV D ZUDQJOHU� 7KH YDULDWLRQ SULQFLSOH� /DJUDQJH¶V DQG
+DPLOWRQ¶V HTXDWLRQV� WKH +DPLOWRQ�-DFREL GLIIHUHQWLDO HTXDWLRQ DQG WKH ZD\V WR VROYH LW�
WKH .HSOHULDQ RUELW� DQJOH YDULDEOHV� DQG PDQ\ RWKHU PDWKHPDWLFDO WRROV DUH H[SODLQHG� ,W
ZRXOG VHHP WR EH D ERRN RQ PDWKHPDWLFV �RU FODVVLFDO SK\VLFV� ZHUH LW QRW IRU WKH IDFW WKDW�
DW WKH HQG RI VRPH VHFWLRQV� WKH ³TXDQWXP FRQGLWLRQ´ DSSHDUV� $QG LW DSSHDUV DV SXUHO\ WKH
PDWKHPDWLFDO FRQGLWLRQ WKDW VRPH FRQVWDQW LQ WKH HTXDWLRQV LV HTXDWHG WR ݄݊� ZLWKRXW IXUWKHU
DGR�

$V DQ H[DPSOH� ZH FDQ SLFN FKDSWHU � RQ WKH 6WDUN HIIHFW� $IWHU D YHU\ VKRUW VXPPDU\
RI WKH HIIHFW� KH VD\V WKDW ³WKH FODVVLFDO WKHRU\ IDLOV XWWHUO\ WR DFFRXQW IRU WKH 6WDUN HIIHFW�´
DQG LPPHGLDWHO\ GHYHORSV WKH PDWKHPDWLFV RI (SVWHLQ DQG 6FKZDU]VFKLOG¶V VROXWLRQV�

7KH G\QDPLFDO SUREOHP WR EH VROYHG LV WKH PRWLRQ RI DQ HOHFWURQ GXH WR D
&RXORPE FHQWHU RI IRUFH DQG D FRQVWDQW IRUFH SDUDOOHO WR D IL[HG GLUHFWLRQ� 7KLV
LV D SDUWLFXODU FDVH RI WZR FHQWHUV RI IRUFH VROYHG E\ -DFREL E\ WKH XVH RI HOOLSWLF
FRRUGLQDWHV� �%LUWZLVWOH ����� ��±���

$OO WKLV KH H[SODLQV IURP DQ H[FOXVLYHO\ PDWKHPDWLFDO SRLQW RI YLHZ� $W WKH HQG RI WKH
SURFHVV� WKH TXDQWXP FRQGLWLRQ ܬ� ൌ ݄݊� LV LPSRVHG DV SDUW RI D PDWKHPDWLFDO WHFKQLTXH�
WKURXJK ZKLFK WKH QXPHULFDO UHVXOWV FDQ EH FDOFXODWHG DQG FRPSDUHG ZLWK H[SHULPHQWDO YDO�
XHV� 7KH UHDGHU LV� WKXV� OHG WR EHOLHYH WKDW TXDQWXP SK\VLFV LV LQ VWULFW PDWKHPDWLFDO �DQG�
WKHUHIRUH� SK\VLFDO� FRQWLQXLW\ ZLWK HDUOLHU SK\VLFV� VLQFH WKH PDWKHPDWLFDO PHWKRGV DQG IRU�
PXODV DUH DOPRVW WKH VDPH�

,W ZRXOG EH VXSHUIOXRXV� LQ WKLV SDSHU� WR JLYH D GHWDLOHG DFFRXQW RI HDFK FKDSWHU LQ
%LUWZLVWOH¶V ERRN� 7KH VWUXFWXUH LV EDVLFDOO\ WKH VDPH IRU DOO� FODVVLFDO FDOFXODWLRQV LQ ZKLFK
WKH TXDQWXP FRQGLWLRQ LV EURXJKW LQ DV D SDUWLFXODU PDWKHPDWLFDO WULFN WKDW QHHGV WR EH LP�
SOHPHQWHG WR JHW D FRUUHVSRQGHQFH ZLWK H[SHULPHQWDO GDWD� ,Q �� FKDSWHUV� RQH FDQ QHYHU
ILQG ZRUGV VXFK DV ³SURYLVLRQDO�´ ³LQFRPSOHWH�´ ³IDLOHG H[SODQDWLRQ�´ RU DQ\WKLQJ WKDW LQGL�
FDWHV WKDW WKH TXDQWXP WKHRU\ RI WKH DWRP� DV LW LV� PLJKW EH YLHZHG DV LQFRPSOHWH RU� ZRUVH�
GHILFLHQW� ,W LV RQO\ LQ D UXVKHG ODVW FKDSWHU� ZULWWHQ GXULQJ ZKDW ORRNV OLNH KLV XVXDO YDFD�
WLRQ LQ 1RUZD\�� WKDW %LUWZLVWOH LQWURGXFHV WKH UHDGHU WR D OLVW RI XQH[SODLQHG SKHQRPHQD
OLNH WKH DQRPDORXV =HHPDQ HIIHFW DQG WKH 3DVFKHQ�%DFN HIIHFW� DQG WR QHZ WKHRULHV� OLNH WKH
%RKU�.UDPHUV�6ODWHU WKHRU\ �%.6� DQG WKH QHZ TXDQWXP NLQHPDWLFV RI +HLVHQEHUJ� %XW
WKHUH LV QR VHQVH RI VWUHVV� RU FULVLV� RU UHYROXWLRQ� 7KHUH DUH QR YDOXH MXGJPHQWV� 2QH JHWV

�/HWWHUV IURP %LUWZLVWOH WR WKH VHFUHWDU\ RI &DPEULGJH 8QLYHUVLW\ 3UHVV WHVWLI\ WR WKHVH KROLGD\V� �� 6HSWHPEHU
����� �� $XJXVW ����� � 6HSWHPEHU ����� &DPEULGJH 8QLYHUVLW\ 3UHVV $UFKLYHV�
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WKH LPSUHVVLRQ WKDW HYHU\WKLQJ LQWURGXFHG� HYHQ LQ WKHVH ODVW FKDSWHUV� LV MXVW VWHSV LQ WKH
GHYHORSPHQW RI WKH QHZ SK\VLFV�

2QO\ LQ WKH ODVW WZR SDJHV� DQG LQ D VWDWHPHQW WKDW GH IDFWR XQGHUPLQHV WKH ZKROH SURMHFW
RI WKLV ERRN� GRHV KH VD\�

+HLVHQEHUJ KDV ODWHO\ SXW IRUZDUG WKH EHJLQQLQJV RI D VFKHPH RI TXDQWXP�
NLQHPDWLFV� ZKLFK ZKHQ PRUH GHYHORSHG VKRXOG OHDG WR WKH GLUHFW GHGXFWLRQ
RI WKHVH TXDQWXP WKHRU\ IRUPXODH� ZLWKRXW WKH LQWHUPHGLDWH XVH RI WKH FODVVLFDO
IRUPXODH LQ HDFK SUREOHP FRQVLGHUHG� �%LUWZLVWOH ����� ���±����

7KLV XQGHUPLQLQJ RI KLV HQWLUH ILUVW ERRN OHDGV XV YHU\ QDWXUDOO\ WR %LUWZLVWOH¶V VHF�
RQG ERRN� WR ZKLFK WKH QH[W VHFWLRQ LV GHYRWHG� %XW EHIRUH ZH PRYH RQ� LW LV ZRUWK QRWLQJ
WKDW %LUWZLVWOH¶V LQWURGXFWRU\ FRXUVH LQ TXDQWXP WKHRU\ ZDV VXEVWLWXWLQJ IRU )RZOHU¶V VLP�
LODU FRXUVH IURP SUHYLRXV \HDUV� $FWXDOO\� ZH DOVR KDYH D ZLQGRZ LQWR )RZOHU¶V OHVVRQV�
WKURXJK 7KRPDV¶V FRPSOHWH FODVVURRP QRWHV�� 2EYLRXVO\� WKHVH QRWHV KDYH D VSRQWDQHLW\
WKDW %LUWZLVWOH¶V ERRN GRHV QRW KDYH� DQG RQH VKRXOG FRPSDUH WKH WZR GRFXPHQWV RQO\ ZLWK
FDXWLRQ� UHJDUGOHVV� WKH\ VKRZ XV YHU\ VLPLODU FRQWHQW �DOWKRXJK ZLWK D VHQVLEO\ GLIIHUHQW
VWUXFWXUH�� EXW SUHVHQWHG LQ D WRWDOO\ GLIIHUHQW VW\OH� )RZOHU ZDV DFWLYHO\ ZRUNLQJ RQ VSHFLILF
SUREOHPV LQ WKH TXDQWXP WKHRU\ DQG KLV OHFWXUHV FRQWDLQ ORWV RI TXDOLWDWLYH H[SODQDWLRQV� H[�
SHULPHQWDO UHVXOWV� DQG D VWURQJ VHQVH RI WKH OLPLWDWLRQV RI WKH FXUUHQW WKHRU\� ,W LV� E\ IDU�
PXFK OHVV PDWKHPDWLFDO WKDQ %LUWZLVWOH¶V SUHVHQWDWLRQ� DQG PDWKHPDWLFDO GHYHORSPHQWV JR
KDQG�LQ�KDQG ZLWK FRQVWDQW H[SODQDWLRQV RI WKHLU SK\VLFDO PHDQLQJ� VRPHWKLQJ WKDW LV QHDUO\
DEVHQW LQ %LUWZLVWOH¶V ERRN� +LV VW\OH LV FORVHU WR WKH ROG 07 SHGDJRJLFDO V\VWHP LQ ZKLFK
VWXGHQWV ZHUH LQWURGXFHG WR SUREOHP�VROYLQJ WHFKQLTXHV E\ UHSHWLWLRQ RI FDVHV� 7KH DLP RI
WKH OHFWXUHV ZDV VHOGRP WR FKDOOHQJH WKH VWDWXV TXR RI WKH WKHRU\� EXW UDWKHU WR JLYH DQ DFFRXQW
RI KRZ WR XVH WKH DFFHSWHG WKHRU\� $QG WKLV LV ZKDW� DV , XQGHUVWDQG LW� 7KH 4XDQWXP 7KHRU\
RI WKH $WRP LV� D ZRUN WR GULOO VWXGHQWV LQ WKH TXDQWL]DWLRQ WHFKQLTXHV� ZLWK YHU\ OLPLWHG
UHFRXUVH WR H[SHULPHQWDO UHVXOWV DQG ZLWK QR FULWLFDO RXWORRN ZKDWVRHYHU RQ WKH OLPLWDWLRQV
RI WKH WKHRULHV H[SODLQHG�

��� 7KH 1HZ 4XDQWXP 0HFKDQLFV

%LUWZLVWOH ZURWH D VHFRQG ERRN RQ TXDQWXP SK\VLFV� UHODWHG WR KLV PRUH DGYDQFHG OHFWXUHV RQ
UHFHQW GHYHORSPHQWV RI TXDQWXPPHFKDQLFV� WKH SUHIDFH RI ZKLFK ZDV VLJQHG LQ &RSHQKDJHQ
LQ 2FWREHU ������� )URP D SHGDJRJLFDO SRLQW RI YLHZ� 7KH 1HZ 4XDQWXP 0HFKDQLFV LV YHU\
GLVDSSRLQWLQJ� (YHQ LQ WKH UHVSHFWIXO WRQH RI DQ RELWXDU\� KLV ELRJUDSKHU DOOXGHG WR WKLV IDFW�

3HUKDSV WKH OHDVW VXFFHVVIXO RI KLV ERRNV ZDV WKH ODVW� RQ PRGHUQ TXDQWXP
PHFKDQLFV� +HUH� RZLQJ WR WKH QRYHOW\ RI WKH VXEMHFW DQG WKH DEVHQFH �ZKHQ
%LUWZLVWOH ZURWH� RI RWKHU PRUH V\VWHPDWLF H[SRVLWLRQV �RU LQGHHG RI DQ\ RWKHU
H[SRVLWLRQ�� WKH ZHDNQHVV RI WKLV GHOLEHUDWHPHWKRG EHFRPHVPRUH REYLRXV� 7KH
ERRN JLYHV UDWKHU WKH LPSUHVVLRQ RI D FROOHFWLRQ RI LQWHUHVWLQJ LVRODWHG VNHWFKHV�
�$QRQ\PRXV ����� ����

�0LFURILOP QR� �� $+43�
��7KH RIILFLDO OLVW RI YLVLWRUV GRHV QRW LQFOXGH %LUWZLVWOH DV D IRUPDO YLVLWRU WR %RKU¶V ,QVWLWXWH �5REHUWVRQ �����
���±����� )XUWKHUPRUH� LQ DQ HSLVWRODU\ H[FKDQJH ZLWK %RKU� WKH\ ERWK UHJUHW WKDW WKH\ FRXOG QRW PHHW HDFK RWKHU
LQ &RSHQKDJHQ GXULQJ %LUWZLVWOH¶V YLVLW� IURP ZKLFK , LQIHU WKDW KLV ZDV PRUH RI D WRXULVWLF YLVLW WKDQ D UHVHDUFK WULS
�PLFURILOP QR� ��D� $+43��
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7KH 1HZ 4XDQWXP 0HFKDQLFV LV SUHFLVHO\ WKDW� D FROOHFWLRQ RI WKH ODWHVW GHYHORSPHQWV
LQ TXDQWXP WKHRU\� ,Q WKH ZRUGV RI DQRWKHU UHYLHZHU�

7KLV DFFRXQW LV YHU\ DFFXUDWH DQG FRQWDLQV SUDFWLFDOO\ HYHU\WKLQJ WKDW KDV EHHQ
GRQH XS WR WKH VXPPHU RI ����� +H JLYHV XV� VR WR VSHDN� RULJLQDO DEVWUDFWV RI
WKH SULQFLSDO SDSHUV DQG DOORZV XV D VXUYH\ RI HYHU\WKLQJ WKDW LV NQRZQ� 7KLV
PDNHV WKH ZRUN QRW H[SRVLWLRQ IURP RQH SRLQW RI YLHZ� DV LV :H\O¶V QHZ ERRN�
LW LV UDWKHU DQ ³LPSDUWLDO´ WUHDWPHQW RI WKH PHWKRGV RI WKH GLIIHUHQW VFKRROV� ZLWK
FUHGLW JLYHQ WR HDFK IRU LWV UHVXOWV� �6WUXLN ����� ���

,Q 1DWXUH� )RZOHU VSRNH RI 7KH 1HZ 4XDQWXP 0HFKDQLFV DV RQH RI WKH EHVW H[DPSOHV
RI LQWURGXFWRU\ ERRNV� DQ RWKHUZLVH GDQJHURXV JHQUH LQ WKH FXUUHQW VWDWH RI DIIDLUV� LQ ZKLFK
%LUWZLVWOH JDYH ³D FRQYHQLHQW DQG IDLWKIXO EXW XQFULWLFDO UHSURGXFWLRQ RI PXFK RI WKH HDUOLHU
ZRUN RI WKH WKHRU\´ �)RZOHU ����� �����

7KH ILUVW ILYH FKDSWHUV RI WKLV ERRN SURYLGH IXUWKHU H[DPSOHV VXSSRUWLQJ P\ FODLPV DW
WKH HQG RI ODVW VHFWLRQ� %LUWZLVWOH¶V ³LPSDUWLDOLW\´ LQYROYHV D QHXWUDO VW\OH LQ WKH VHQVH WKDW
WKHUH DUH QR FULWLFDO DQDO\VHV RI WKH WKHRULHV� RU WKHLU WKHRUHWLFDO RU H[SHULPHQWDO OLPLWDWLRQV�
7KHVH ILUVW FKDSWHUV LQWURGXFH WKH QRWLRQ RI VSLQ� IRU ZKLFK KH QHHGV WR H[SODLQ WKH SUREOHP
ZLWK WKH DQRPDORXV =HHPDQ HIIHFW� WKH 6WHUQ�*HUODFK H[SHULPHQW RU /DQGp¶V H[SHULPHQWDO
IRUPXOD� $OO RI WKHVH SKHQRPHQD ZHUH ZHOO�NQRZQ ORQJ EHIRUH ����� ZKHQ KH ZURWH 7KH
4XDQWXP 7KHRU\ RI WKH $WRP� %XW QRQH RI WKHVH SUREOHPV ZHUH PHQWLRQHG LQ WKDW ERRN�
H[FHSW LQ WKH ODVW FKDSWHU� %LUWZLVWOH ZDV QRW WUDLQLQJ KLV VWXGHQWV LQ WKH OLPLWDWLRQV DQG
IDLOXUHV RI D SDUWLFXODU WKHRU\� EXW LQ LWV VXFFHVVHV�

7KH PDWWHU�RI�IDFW VW\OH LV FOHDU IURP WKH ILUVW VHQWHQFHV RI WKH ERRN� ³7KH RULJLQ RI
WKH QHZ TXDQWXP PHFKDQLFV ZDV DQ HSRFK�PDNLQJ PHPRLU E\ +HLVHQEHUJ ZKLFK FRQWDLQHG
WKH QHZ FRQFHSW ZKLFK ZDV WR OHDG WR WKH SKHQRPHQDO GHYHORSPHQWV RI TXDQWXP PHFKDQLFV
RI WKH SDVW WZR \HDUV�´ $QG ZK\ ZDV D QHZ WKHRU\ QHHGHG" ³)RU VRPH \HDUV EHIRUH �����
6RPPHUIHOG� +HLVHQEHUJ� /DQGp DQG 3DXOL KDG EHHQ JUDSSOLQJ ZLWK WKH FRPSOH[ SUREOHP RI
WKH PXOWLSOHWV DQG WKHLU =HHPDQ VHSDUDWLRQV�´ ZKLFK ZHUH RQO\ SDUWO\ VROYHG E\ LQWURGXFLQJ
DG KRF KDOI LQWHJHUV DV SRVVLEOH YDOXHV IRU WKH TXDQWXP QXPEHUV� <HW� DJDLQ�

>$@ UHDO GLIILFXOW\ WRR KDG EHHQ PHW ZLWK LQ WKH VSHFWUXP RI QHXWUDO KHOLXP�
ZKHUH WZR HOHFWURQV UHYROYH URXQG WKH QXFOHXV �WKH VLPSOHVW PDQ\ HOHFWURQ
SUREOHP�� DOO WKH WKHRUHWLFDO UHVXOWV IRXQG EHLQJ DW YDULDQFH ZLWK H[SHULPHQW�
DJDLQ LQ WKH SUREOHP RI WKH ³FURVVHG´ ILHOGV� ZKHUH DQ DWRP LV H[SRVHG WR WKH
FRPELQHG DFWLRQ RI HOHFWULF DQG PDJQHWLF ILHOGV� IXQGDPHQWDO GLIILFXOWLHV DURVH�
�%LUWZLVWOH ����D� ��

2EYLRXVO\� LQ KLV SUHYLRXV ERRN� %LUWZLVWOH QHYHU WDONHG DERXW WKHVH YHU\ ³IXQGDPHQWDO´
SUREOHPV� RU DERXW WKH OLPLWDWLRQV RI WKH QRZ ³ROG´ TXDQWXP WKHRU\� ZKLFK ZDV� DW WKH WLPH�
WKH DFFHSWHG ZD\ WR VROYH WKRVH SUREOHPV� ,W LV RQO\ LQ ����� DIWHU D QHZ PHWKRG KDV EHHQ
IRXQG� WKDW WKH OLPLWDWLRQV RI WKH SUHYLRXV PHWKRG DUH UHOHYDQW� ³+HLVHQEHUJ¶V QHZ WKHRU\
KRZHYHU DW RQFH OHG WR WKH IRUPXOD ሺ݊൅ ଵ

ଶሻ݄ߥ DV WKH HQHUJ\ RI WKH VWDWLRQDU\ VWDWH RI 3ODQFN¶V
RVFLOODWRU� VR WKDW KDOI RGG LQWHJHUV FDPH TXLWH QDWXUDOO\ LQWR WKH QHZ UHVXOWV´ �%LUWZLVWOH
����D� ���

,Q WKH ODVW FKDSWHU� %LUWZLVWOH WULHG WR VXPPDUL]H KLV XQGHUVWDQGLQJ RI WKH ODWHVW� DV \HW
XQSXEOLVKHG� GHYHORSPHQWV FRPLQJ IURP %RKU¶V LQVWLWXWH� 5HWXUQLQJ IURP KLV KROLGD\ LQ
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1RUZD\� %LUWZLVWOH YLVLWHG &RSHQKDJHQ� EXW %RKU ZDV QRW WKHUH� VLQFH WKH YLVLW FRLQFLGHG
ZLWK WKH ���� ,QWHUQDWLRQDO 3K\VLFDO &RQJUHVV LQ &RPR� ,WDO\� 7KXV� %LUWZLVWOH JRW RQO\
VHFRQG�KDQG DFFRXQWV RI %RKU¶V ODWHVW YLHZV� 7KLV ZDV� KRZHYHU� RQH RI WKH SRLQWV WKDW
&DPEULGJH 8QLYHUVLW\ 3UHVV VWUHVVHG LQ WKH DGYHUWLVLQJ RI WKH ERRN� ,Q DQ DGYHUWLVHPHQW LQ
1DWXUH ������� ZH UHDG WKDW WKH IRUWKFRPLQJ ERRN FRQWDLQV ³QHZ DQG KLWKHUWR XQSXEOLVKHG
VSHFXODWLRQV RI 3URI� 1LHOV %RKU�´ &HUWDLQO\� WKH ODVW SDUDJUDSKV RI WKH ERRN LQFOXGH WZR
IRRWQRWHV� RQH UHIHUULQJ WR WKH PHHWLQJ LQ &RPR� WKH RWKHU WR WKH UHFHQW 6ROYD\ &RQIHUHQFH�
$QG� LURQLFDOO\� WKLV ZDV WKH VRXUFH RI WKH RQO\ UHVHDUFK SDSHU WKDW %LUWZLVWOH ZURWH LQ KLV
OLIH� D QRWH LQ 1DWXUH LQ ZKLFK KH TXDOLILHV WKH WRQH RI WKH ODVW FKDSWHU� 7KHUH� ZH UHDG WKDW�

3URI� %RKU SRLQWV RXW WKDW WKH ZRUGLQJ RI WKH FKDSWHU PD\ FUHDWH WKH LPSUHVVLRQ
WKDW WKHVH >SUREDELOLW\@ FDOFXODWLRQVZHUH SULPDULO\ GHYHORSHG LQ FRQQH[LRQZLWK
WKH QHZ LGHDV >RI FRPSOHPHQWDULW\@� ZKHUHDV WKH\ PD\ EH VDLG WR EH FKDUDFWHULV�
WLF RI WKH ZKROH UHFHQW GHYHORSPHQWV RI WKH TXDQWXP WKHRU\� �%LUWZLVWOH ����E�
���

$FWXDOO\� WKH ZRUGLQJ RI WKLV QRWH ZDV UHYLVHG DQG FKDQJHG E\ 2VNDU .OHLQ DQG %RKU
KLPVHOI LQ &RSHQKDJHQ��� 7KLV XQIRUWXQDWH DQHFGRWH GHPRQVWUDWHV WKH OLPLWHG XQGHUVWDQG�
LQJ %LUWZLVWOH KDG RI WKH GHSWK RI WKH QHZ TXDQWXP PHFKDQLFV DQG WKH FRQFHSWXDO� PHWKRG�
RORJLFDO� DQG SKLORVRSKLFDO GHEDWHV DURXQG LW� LQ VSLWH RI KLV UHODWLYHO\ JRRG PDVWHU\ RI WKH
PDWKHPDWLFV LQYROYHG�

2QH ODVW� UHYHDOLQJ DQHFGRWH DERXW WKH ERRN FRPHV IURP :LOOLDP 0F&UHD� ZKR ZDV
DQ XQGHUJUDGXDWH LQ &DPEULGJH EHWZHHQ ���� DQG ����� 7DONLQJ DERXW 7KH 1HZ 4XDQWXP
0HFKDQLFV� KH UHFDOOHG WKDW�

>,@W ZDV D UHPDUNDEOH DFKLHYHPHQW WR SURGXFH VXFK D FRPSUHKHQVLYH DFFRXQW RI
ZRUN QHZO\ SXEOLVKHG GXULQJ WKH WZR \HDUV EHIRUH WKH DSSHDUDQFH RI WKH ERRN
LWVHOI� +DUWUHH GHVFULEHG LW WR PH LQ FRQYHUVDWLRQ DV WKH ³EDUH ERQHV´ RI WKH
VXEMHFW� EXW LW QHHG QRW EH RQO\ PHGLFDO VWXGHQWV ZKR ILQG LW XVHIXO WR KDYH D
VNHOHWRQ IRU WKHLU VWXGLHV��� �0F&UHD ����� ���

��� &RQFOXVLRQ

&RQWUDU\ WR )RZOHU¶V RU 'DUZLQ¶V OHFWXUHV� %LUWZLVWOH¶V FRXUVHV DUH VHOGRP PHQWLRQHG LQ WKH
UHFROOHFWLRQV RI VFLHQWLVWV ZKR VWXGLHG LQ &DPEULGJH LQ WKH ����V� 7KDW PD\ EH GXH WR D
QXPEHU RI GLIIHUHQW IDFWRUV� ,W LV SRVVLEOH WKDW VRPH EULJKW VWXGHQWV DQG IXWXUH SURPLQHQW
SK\VLFLVWV DWWHQGHG KLV OHFWXUHV EXW IRUJRW DERXW WKHP� LQIOXHQFHG E\ WKH VHOHFWLYH PHPRU\
XVXDO LQ WKHVH NLQGV RI UHFROOHFWLRQV� %XW LW LV DOVR OLNHO\ WKDW %LUWZLVWOH¶V FRXUVHV ZHUH VHHQ�
DOUHDG\ DW WKH WLPH� RQO\ DV VHFRQG EHVW� DV FRXUVHV WR EH WDNHQ RQO\ E\ WKRVH ZDQWLQJ WR JHW D
IHHOLQJ IRU WKH QHZ WKHRU\� EXW QRW WR PDVWHU LW DQG WR ZRUN RQ TXDQWXP SUREOHPV� $FWXDOO\�
LQ D OHWWHU WR 'LUDF� )RZOHU DGPLWV WKDW %LUWZLVWOH¶V OHFWXUHV DUH RQO\ PHDQW IRU ³FRPSOHWH
EHJLQQHUV´ ZKR QHHG ³WR JHW WKH JURXQG ZRUN ILUVW�´�� 7KDW ZRXOG H[SODLQ ZK\� DPRQJ WKRVH
VFLHQWLVWV ZKR EHFDPH� LQ VRPH GHJUHH� DFWRUV LQ WKH QHZ TXDQWXP JHQHUDWLRQ� ZH GR QRW ILQG

��0LFURILOP QR� �� %RKU &ROOHFWLRQ�
��6HH DOVR �0F&UHD ������
��)RZOHU WR 'LUDF� �� -XQH ����� '5$& ���� &KXUFKLOO &ROOHJH $UFKLYHV�
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VWXGHQWV RI %LUWZLVWOH �VRPH RI WKHP DFWXDOO\ UHPHPEHU KLV HOHPHQWDU\ OHFWXUHV LQPHFKDQLFV
DQG HOHFWULFLW\� EXW QRW RQ TXDQWXP WKHRU\��

%LUWZLVWOH¶V FDVH FDQ KHOS XV WR XQGHUVWDQG DQRWKHU IDFW WKDW LV QRUPDOO\ IRUJRWWHQ LQ
WKH KLVWRULHV RI UHYROXWLRQV� 4XDQWXP WKHRU\ ZDV QRW� IRU HYHU\RQH� WKDW UHYROXWLRQDU\ QHZ
WKHRU\ WKDW IRUFHG WKHP LQWR UHVHDUFK� %LUWZLVWOH LV DQ H[DPSOH RI KRZ RQH FRXOG� LQ WLPHV
RI FKDQJH� VWLFN WR ROG PHWKRGRORJLFDOþQRW FRQFHSWXDOþSDUDGLJPV� $QG� DJDLQ� QRW DOO WKH
VWXGHQWV LQWHUHVWHG LQ TXDQWXP SK\VLFV ZHUH QHFHVVDULO\ SRWHQWLDO SDUWLFLSDQWV LQ WKH IRUH�
IURQW RI VFLHQWLILF UHVHDUFK� +DYLQJ ERWK 'LUDF DQG %LUWZLVWOH WHDFKLQJ DGYDQFHG FRXUVHV RQ
TXDQWXP PHFKDQLFV VXJJHVWV WKDW� DV HDUO\ DV WKH ODWH ����V� WKHUH ZDV URRP LQ &DPEULGJH
IRU D WZR�WLHU WUDLQLQJ V\VWHP LQ WKH WKHRU\ RI TXDQWD� RQH IRU SRWHQWLDO UHVHDUFKHUV� DQRWKHU
IRU SHRSOH ZDQWLQJ RQO\ WR EH XS�WR�GDWH ZLWK WKH ODWHVW VFLHQFH�

$EEUHYLDWLRQV DQG $UFKLYHV

$+43 $UFKLYH IRU +LVWRU\ RI 4XDQWXP 3K\VLFV� $PHULFDQ
3KLORVRSKLFDO 6RFLHW\� 3KLODGHOSKLD

%$$6 %ULWLVK $VVRFLDWLRQ IRU WKH $GYDQFHPHQW RI 6FLHQFH
%RKU &ROOHFWLRQ $UFKLYH IRU +LVWRU\ RI 4XDQWXP 3K\VLFV
&DPEULGJH 7ULSRV
([DPLQDWLRQ 3DSHUV

&DPEULGJH 8QLYHUVLW\ /LEUDU\

&DPEULGJH
8QLYHUVLW\ 3UHVV
$UFKLYHV

0DQXVFULSWV 'HSDUWPHQW RI WKH 8QLYHUVLW\ /LEUDU\ DW WKH
8QLYHUVLW\ RI &DPEULGJH

&KXUFKLOO $UFKLYHV
&HQWUH

&KXUFKLOO &ROOHJH� &DPEULGJH

07 0DWKHPDWLFDO 7ULSRV
167 1DWXUDO 6FLHQFH 7ULSRV

5HIHUHQFHV

$QRQ\PRXV ������� 'LVFXVVLRQ RQ 5DGLDWLRQ� ,Q� 5HSRUW RI WKH (LJKW\�7KLUG 0HHWLQJ RI WKH
%ULWLVK $VVRFLDWLRQ IRU WKH $GYDQFHPHQW RI 6FLHQFH� %LUPLQJKDP� ����� 6HSWHPEHU ���
��� /RQGRQ� -RKQ 0XUUD\� ���±����

þ ������� 2ELWXDU\� 1DWXUH ���� ����
%LUWZLVWOH� *HRUJH ������� 7KH 4XDQWXP 7KHRU\ RI WKH $WRP� &DPEULGJH� &DPEULGJH 8QL�

YHUVLW\ 3UHVV�
þ �����D�� 7KH 1HZ 4XDQWXP 0HFKDQLFV� &DPEULGJH� &DPEULGJH 8QLYHUVLW\ 3UHVV�
þ �����E�� 7KH &RPSOHPHQWDU\ 1DWXUH RI WKH 4XDQWXP 7KHRU\� 1DWXUH ���� ���
%RKU� 1LHOV ������� 2Q WKH 4XDQWXP 7KHRU\ RI /LQH 6SHFWUD� 'HW NRQJHOLJH GDQVNH YLGHQ�

VNDEHUQHV 6HOVNDE� PDWHPDWLVN�I\VLNH 0HGGHOHOVHU ����� �±���
(ZDOG� 3DXO 3� ������� %HULFKW �EHU GLH 7DJXQJ GHU %ULWLVK $VVRFLDWLRQ LQ %LUPLQJKDP ����

ELV ��� 6HSWHPEHU�� 3K\VLNDOLVFKH =HLWVFKULIW ��� ����±�����
)RZOHU� 5DOSK +� �0DU� ������ 5HYLHZ RI 7KH 1HZ 4XDQWXP 0HFKDQLFV� E\ *HRUJH

%LUWZLVWOH� 1DWXUH ���� ����
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*DYURJOX� .RVWDV DQG $QQD 6LPRHV ������� 3UHSDULQJ WKH *URXQG IRU 4XDQWXP&KHPLVWU\ LQ
*UHDW %ULWDLQ� WKH :RUN RI WKH 3K\VLFLVW 5� +� )RZOHU DQG WKH &KHPLVW 1� 9� 6LGJZLFN�
%ULWLVK -RXUQDO IRU WKH +LVWRU\ RI 6FLHQFH ��� ���±����

+XGVRQ� 5RE ������� -DPHV -HDQV DQG 5DGLDWLRQ 7KHRU\� 6WXGLHV LQ +LVWRU\ DQG 3KLORVRSK\
RI 6FLHQFH ��� ��±���

-HDQV� -DPHV ������� 7KH '\QDPLFDO 7KHRU\ RI *DVHV� �VW HG� &DPEULGJH� &DPEULGJH 8QL�
YHUVLW\ 3UHVV�

þ ������� 5HSRUW RQ 5DGLDWLRQ DQG WKH 4XDQWXP�7KHRU\� /RQGRQ� 7KH (OHFWULFLDQ�
þ ������� 7KH '\QDPLFDO 7KHRU\ RI *DVHV� �UG HG� &DPEULGJH� &DPEULGJH 8QLYHUVLW\

3UHVV�
/DUPRU� -RVHSK ������� 7KH 6WDWLVWLFDO DQG 7KHUPRG\QDPLFDO 5HODWLRQV RI 5DGLDQW (QHUJ\�

3URFHHGLQJV RI WKH 5R\DO 6RFLHW\ $ ��� ��±���
/RGJH� 2OLYHU ������� 3UHVLGHQWLDO $GGUHVV� ,Q� 5HSRUW RI WKH %ULWLVK $VVRFLDWLRQ IRU WKH

$GYDQFHPHQW RI 6FLHQFH� ����� /RQGRQ� -RKQ 0XUUD\� �±���
0F&RUPPDFK� 5XVVHOO ������� 7KH $WRPLF 7KHRU\ RI -RKQ :LOOLDP 1LFKROVRQ� $UFKLYH IRU

+LVWRU\ RI ([DFW 6FLHQFHV �� ���±����
0F&UHD� :LOOLDP ������� +RZ 4XDQWXP 3K\VLFV &DPH WR &DPEULGJH� 1HZ 6FLHQWLVW ���

��±���
þ ������� &DPEULGJH ����±�� 8QGHUJUDGXDWH0DWKHPDWLFV� ,Q� 7KH0DNLQJ RI 3K\VLFLVWV�

(G� 5DMNXPDUL :LOOLDPVRQ� %ULVWRO� +LOJHU� ��±���
0LOQH� (GZDUG $� ������� 6LU -DPHV -HDQV� $ %LRJUDSK\� &DPEULGJH� &DPEULGJH 8QLYHUVLW\

3UHVV�
1DYDUUR� -DXPH ������� ³$ 'HGLFDWHG 0LVVLRQDU\�´ &KDUOHV *DOWRQ 'DUZLQ DQG WKH 1HZ

4XDQWXP 0HFKDQLFV LQ %ULWDLQ� 6WXGLHV LQ +LVWRU\ DQG 3KLORVRSK\ RI 0RGHUQ 3K\VLFV
��� ���±����

5REHUWVRQ� 3HWHU ������� 7KH (DUO\ <HDUV� 7KH 1LHOV %RKU ,QVWLWXWH� ����±����� &RSHQ�
KDJHQ� $NDGHPLVN )RUODJ�

6WUXLN� 'LUN -� ������� 5HYLHZ RI 7KH 1HZ 4XDQWXP 0HFKDQLFV� E\ *HRUJH %LUWZLVWOH� 7KH
$PHULFDQ 0DWKHPDWLFDO 0RQWKO\ ��� ���

:DUZLFN� $QGUHZ ������� 0DVWHUV RI 7KHRU\� &DPEULGJH DQG WKH 5LVH RI 0DWKHPDWLFDO
3K\VLFV� &KLFDJR� 7KH 8QLYHUVLW\ RI &KLFDJR 3UHVV�


