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$EVWUDFW

7KLV SDSHU SURSRVHV D IRUZDUG�ORRNLQJ LQGLFDWRU RI ULVN LQ WKH IRUHLJQ H[FKDQJH PDUNHWV FDOFXODWHG

IURP WKH LPSOLHG YRODWLOLWLHV RI FXUUHQF\ RSWLRQV DFFRUGLQJ WR WKH *DUPDQ�.RKOKDJHQ PRGHO� :H

GLVFXVV WKH SURSHUWLHV RI VXFK LQGLFDWRU DQG VWUHVV WKDW LW LV UHODWHG WR D QRWLRQ RI ULVN WKDW GRHV

QRW FRLQFLGH ZLWK WKDW RI *DXVVLDQ ULVN XQGHUO\LQJ PRVW PDLQVWUHDP PRGHOV� :H SRVWXODWH WKDW LW LV

DVVRFLDWHG ZLWK D EURDGHU GHILQLWLRQ RI ULVN� ZKLFK ZH FDOO KD]DUG LQ RUGHU WR DYRLG FRQIXVLRQ� 7KH

SURSHUWLHV RI WKH *OREDO +D]DUG ,QGLFDWRU �*+,� DUH DVVHVVHG DJDLQVW WKH EDFNJURXQG RI WKH PDUNHW

WXUEXOHQFH LQ ����� 7KLV SHULRG KDV EHHQ FKDUDFWHUL]HG E\ DEQRUPDO IOXFWXDWLRQV LQ WKH H[FKDQJH

UDWH PDUNHWV VSXUUHG E\ D VHTXHQFH RI VKRFNV LQ VRPH HPHUJLQJ HFRQRPLHV DQG LQ 6RXWK (DVW $VLD�

ZKLFK KDYH UDLVHG IHDU RI FRQWDJLRQ LQ GHYHORSHG FRXQWULHV�

-(/ FODVVLILFDWLRQ FRGHV� )���)��

.H\ZRUGV� &XUUHQF\ PDUNHWV� H[FKDQJH UDWHV� ZLOG ULVN� FXUUHQF\ RSWLRQV� LPSOLHG YRODWLOLW\�
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,QWURGXFWLRQ

$V WKH HXUR ZLOO EHFRPH RQH RI WKH GRPLQDQW LQWHUQDWLRQDO FXUUHQFLHV� LWV H[FKDQJH UDWH G\QDPLFV

ZLOO KDYH ZLGHU UHSHUFXVVLRQV� WR EH PRQLWRUHG DQG H[DPLQHG LQ WKH OLJKWV RI WKH JOREDO HFRQRPLF

FRQGLWLRQV� UDWKHU WKDQ PHUHO\ LQ UHODWLRQ WR WKH WUDGH EDODQFH� RU WKH GRPHVWLF F\FOLFDO SKDVH�

7KH ZRUOG IRUHLJQ H[FKDQJH PDUNHW LV VWUXFWXUHG DURXQG D VPDOO QXPEHU RI FXUUHQF\ SDLUV� EURDGO\

WUDGHG LQWHUQDWLRQDOO\� ,W RIWHQ KDSSHQV WKDW RQH RI WKH FXUUHQF\ SDLUV H[KLELWV VWURQJ YRODWLOLW\�

RZLQJ WR DV\PPHWULF VKRFNV DIIHFWLQJ RQH SDUWLFXODU FRXQWU\� 1HYHUWKHOHVV ZLGH VZLQJV �DQG ODUJH

YROXPHV RI WUDGH� LQ RQH PDMRU H[FKDQJH UDWH PDUNHW KDYH UHSHUFXVVLRQV DURXQG WKH ZRUOG� VR

WKDW WKH FXUUHQF\ PDUNHWV WHQGV WR EH HLWKHU LQ DQ ´H[FLWHGµ RU LQ D ´TXLHVFHQWµ VWDWH� 6WDWHG

VRPHZKDW GLIIHUHQWO\� PRYHPHQWV LQ RQH PDMRU VSRW H[FKDQJH UDWH RIWHQ DIIHFW RWKHU VSRW

H[FKDQJH UDWHV� EH\RQG ZKDW FRXOG EH H[SHFWHG LI WKH\ IROORZHG D VLPSOH VWRFKDVWLF SURFHVV RU

ZHUH H[FOXVLYHO\ LQIOXHQFHG E\ WKH IXQGDPHQWDOV� 7KLV SKHQRPHQRQ LV KLJKOLJKWHG E\ WKH FR�

PRYHPHQWV LQ FXUUHQF\ YRODWLOLWLHV� ZKLFK DUH QRW VXEMHFW WR D WLJKW QR�DUELWUDJH FRQGLWLRQ XQOLNH

VSRW UDWHV��

7KH OLWHUDWXUH RQ H[FKDQJH UDWH YRODWLOLW\ KDV IRFXVHG DOPRVW H[FOXVLYHO\ RQ WKH YRODWLOLW\ RI

FXUUHQF\ SDLUV� 6HYHUDO PHWKRGV KDYH EHHQ SURSRVHG IRU H[DPSOH WR PRGHO HPSLULFDO YRODWLOLWLHV�

ZKLOH D YDVW OLWHUDWXUH KDV H[DPLQHG ZKHWKHU YRODWLOLW\ LV H[FHVVLYH FRPSDUHG WR WKH SUHGLFWLRQV RI

VRPH PRGHO RU LI WKH KLVWRULFDO YRODWLOLW\ H[FHHGV WKH ERXQGDULHV FRQVLVWHQW ZLWK WKH HIILFLHQW

PDUNHW K\SRWKHVLV��

+RZHYHU WKHVH VWXGLHV E\ IRFXVLQJ RQ SDUWLFXODU ELODWHUDO H[FKDQJH UDWHV KDYH RIWHQ QHJOHFWHG WKH

WHQVLRQV LQ WKH JOREDO H[FKDQJH UDWHV PDUNHW� ZKLFK DUH DQ HVVHQWLDO VRXUFH RI LQIRUPDWLRQ WR SROLF\

PDNHUV IRU D WZRIROG UHDVRQ�

�� 7KH VLPXOWDQHRXV IOXFWXDWLRQ RI H[FKDQJH UDWH YRODWLOLWLHV DURXQG WKH ZRUOG LPSOLHV WKDW

H[FKDQJH UDWHV EHWZHHQ FXUUHQF\ SDLUV GR QRW QHFHVVDULO\ UHIOHFW FXUUHQW PDFURHFRQRPLF

IXQGDPHQWDOV LQ WZR FRXQWULHV� EXW DUH DIIHFWHG DOVR E\ WKH EURDGHU FRQGLWLRQV LQ WKH ZRUOG

HFRQRP\ RYHU ZKLFK QDWLRQDO SROLF\ PDNHUV PLJKW KDYH OLWWOH FRQWURO�

�� *LYHQ WKLV VHQVLWLYLW\ WR JOREDO FRQGLWLRQV� VLPXOWDQHRXV H[FKDQJH UDWH IOXFWXDWLRQV SURYLGH

XVHIXO LQIRUPDWLRQ RQ WKH PDUNHWV· VHQWLPHQW DQG SHUFHSWLRQ RI WKH ULVNV WKDW WKUHDWHQ WKH

ZRUOG HFRQRPLF VWDELOLW\�

7KLV ODWWHU SRLQW OHDGV WR VRPH LPSRUWDQW FRQVLGHUDWLRQV DERXW ULVN DQG LWV PHDVXUHPHQW� 9RODWLOLW\�

ULVN DQG YDULDQFH DUH URXJKO\ FRQVLGHUHG V\QRQ\PV LQ PRVW UHVHDUFK LQ ILQDQFH DQG H[FKDQJH UDWHV�

:KLOH WKLV DVVRFLDWLRQ LV MXVWLILHG LQ D *DXVVLDQ ZRUOG� UXOHG E\ WKH FHQWUDO OLPLW WKHRUHP� WKH UHDOLW\

LV PRUH YDULHJDWHG�

7KHUH H[LVW YDULRXV IRUPV RI ULVN �QRW QHFHVVDULO\ PHDVXUDEOH WKURXJK VWDWLVWLFDO DQDO\VHV

SHUIRUPHG RQ D VHW RI GDWD� ZKRVH QDWXUH GHVHUYHV FDUHIXO DWWHQWLRQ� ,Q WKH ����·V 0DQGHOEURW ZDV

WKH ILUVW WR SRLQW RXW E\ D ULJRURXV DSSURDFK WKDW WKH QRWLRQ RI ULVN KDV TXDOLWDWLYH FRQQRWDWLRQV

WKDW DUH GLIILFXOW WR SLQ GRZQ EHFDXVH ´WKH YDULHW\ RI QDWXUDO DQG VRFLDO SKHQRPHQD LV LQILQLWH� ZKLOH

WKH PDWKHPDWLFDO WHFKQLTXHV FDSDEOH RI FDSWXULQJ WKHP DUH YHU\ IHZµ�� ,Q WKLV FRQWH[W 0DQGHOEURW

                                                     
� $ JODQFH WKURXJK DUWLFOHV LQ WKH ILQDQFLDO SUHVV VKRZV KRZ RIWHQ FRPPHQWDWRUV DQG PDUNHW DQDO\VWV XVH WKLV QRWLRQ RI VSLOO RYHU WR MXVWLI\

VZLQJV LQ H[FKDQJH UDWH PDUNHWV WKDW DUH XQUHODWHG WR IXQGDPHQWDOV�

� $ NLQG RI QR DUELWUDJH FRQGLWLRQ RQ YRODWLOLWLHV KROGV LQ WKH IROORZLQJ VHQVH� *LYHQ WKUHH OLTXLG FXUUHQF\ SDLU PDUNHWV� WKH YRODWLOLW\ LQ RQH

RI WKH PDUNHWV FDQQRW H[FHHG WKH VXP RI WKH YRODWLOLWLHV LQ WKH RWKHU WZR�

� 7KH LQWHUHVWHG UHDGHU PLJKW ILQG D YHU\ XVHIXO VXUYH\ LQ 0DF'RQDOG DQG 7D\ORU ������� RU FDQ UHIHU WR PDQ\ WH[WERRNV� IRU H[DPSOH

,VDUG �������

� 0DQGHOEURW �����E� SDUW ,,�
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PDNHV D GLVWLQFWLRQ EHWZHHQ EHQLJQ ULVN DQG ZLOG ULVN� /RRVHO\ VSHDNLQJ WKH ILUVW LV WKH NLQG RI ULVN

DVVRFLDWHG ZLWK WKH *DXVVLDQ SDUDGLJP� WKH VHFRQG LV WKH ULVN GHULYLQJ IURP ODUJH� UDUH DQG HUUDWLF

MXPSV DQG�RU WKH SHUVLVWHQFH RI GHYLDWLRQV IURP WKH PHDQ�� $V WKLV VHFRQG NLQG RI ULVN FDQQRW EH

WUHDWHG ZLWKLQ WKH UHDOP RI VWDQGDUG VWDWLVWLFDO PRGHOV LW KDV EHHQ ODUJHO\ LJQRUHG LQ WKH OLWHUDWXUH�

([FHSWLRQV DUH UHSUHVHQWHG E\ VWXGLHV EDVHG RQ 3DUHWR�VWDEOH GLVWULEXWLRQV� ORQJ PHPRU\

SURFHVVHV� FKDRWLF G\QDPLFV� IUDFWDO VWUXFWXUHV DQG VR RQ�

+RZHYHU WKLV SDSHU GRHV QRW IROORZ WKHVH DYHQXHV� RXU DWWHQWLRQ IRFXVHV RQ WKH QRWLRQ RI ZLOG

ULVN� ZKLFK LQ RUGHU WR DYRLG FRQIXVLRQ ZH SUHIHU WR FDOO KD]DUG� DV PHDVXUHG E\ WKH FXUUHQF\

RSWLRQV LPSOLHG YRODWLOLWLHV GHULYHG IURP WKH *DUPDQ DQG .RKOKDJHQ ������ �KHQFHIRUWK *.�

PRGHO� 3DUDGR[LFDOO\� DV LW ZLOO EH H[SODLQHG LQ VHFWLRQ ��� EHORZ� WKLV LQWHUSUHWDWLRQ RI LPSOLHG

YRODWLOLWLHV DV D PHDVXUH RI KD]DUG LV RQO\ SRVVLEOH EHFDXVH WKH QRUPDOLW\ DVVXPSWLRQ XQGHUO\LQJ WKH

*. PRGHO GRHV QRW KROG LQ UHDOLW\ �LI LW GLG WKH DFWXDO LPSOLHG YRODWLOLWLHV ZRXOG EH FRQVWDQW�� ,Q

KHXULVWLF WHUPV ZH LQWHUSUHW WKH H[WHQVLRQ RI WKH *. PRGHO WR D PXOWLFXUUHQF\ VHWWLQJ DV SURYLGLQJ

D \DUGVWLFN WR PHDVXUH WKH JOREDO ZLOG ULVN �KD]DUG� LQ IRUHLJQ H[FKDQJH PDUNHWV�

7KHUHIRUH ZH FRQVWUXFW DQ LQGH[ RI WKH JOREDO FXUUHQF\ PDUNHWV KD]DUG IURP DFWXDO GDWD RQ

FXUUHQF\ RSWLRQV LPSOLHG YRODWLOLWLHV� 7KLV *OREDO +D]DUG ,QGH[ �*+,� LV D UHDO WLPH� IRUZDUG�ORRNLQJ

PDUNHW�EDVHG LQGLFDWRU� ZKLFK SURYLGHV D FRPSRVLWH PHDVXUH RI KD]DUG LQ WKH PDMRU VSRW H[FKDQJH

UDWH PDUNHWV DFURVV WKH ZRUOG� UDWKHU WKDQ WKH ULVN IURP WUDGH LQ WZR SDUWLFXODU FXUUHQFLHV��

)XUWKHUPRUH ZH VKRZ WKDW IURP WKH FXUUHQF\ RSWLRQ GDWD RQH FDQ GHULYH D WHUP VWUXFWXUH RI

KD]DUG ZKRVH VORSH LV D SRZHUIXO LQGLFDWRU RI PDUNHW WHQVLRQV�

,W LV UHDVRQDEOH WR SRVWXODWH WKDW D PHDVXUH RI DJJUHJDWH KD]DUG LQ WKH FXUUHQF\ PDUNHWV FDQ EH

UHODWHG WR H[SHFWDWLRQV RQ NH\ HFRQRPLF GHYHORSPHQWV DV ZHOO DV RQ SROLF\ YDULDEOHV� 7KHUHIRUH

WKH *+, FRQVWLWXWHV D V\QWKHWLF PHDVXUH WKDW FDQ EH XVHG IRU WZR PDLQ SXUSRVHV�

�� &RPSDULQJ FXUUHQF\ PDUNHW KD]DUG DFURVV WLPH DQG GLIIHUHQW JOREDO HFRQRPLF FRQGLWLRQV�

�� 0RQLWRULQJ WKH HIIHFWV RI SROLF\ DFWLRQV RQ PDUNHW EHKDYLRU DQG H[SHFWDWLRQV�

7KLV SDSHU LV GLYLGHG LQWR ILYH DGGLWLRQDO VHFWLRQV� 7KH ILUVW RQH IRFXVHV RQ FR�PRYHPHQWV RI

H[FKDQJH UDWHV DQG SUHVHQWV DQ XQFRQYHQWLRQDO PHDVXUH RI WKHVH FR�PRYHPHQWV LQ WKH FXUUHQF\

PDUNHWV� %\ DUJXLQJ WKDW WKHUH LV FOHDU HYLGHQFH RI D FRPPRQ SURFHVV GULYLQJ H[FKDQJH UDWH

IOXFWXDWLRQV LW VHWV WKH VWDJH IRU WKH VHFRQG VHFWLRQ ZKLFK SUHVHQWV WKH PDWKHPDWLFDO XQGHUSLQQLQJ

RI WKH *+, EDVHG RQ WKH *. FXUUHQF\ RSWLRQ YDOXDWLRQ PRGHO� 7KH WKLUG VHFWLRQ GLVFXVVHV VRPH

VWDWLVWLFDO SURSHUWLHV RI WKH *+, DQG WKH WHUP VWUXFWXUH RI KD]DUG WKDW FDQ EH LQIHUUHG IURP WKH

GDWD� 7KH IRXUWK DQDO\]HV WKH EHKDYLRU RI WKLV LQGLFDWRU LQ WKH OLJKWV RI WKH UHFHQW HSLVRGHV RI

FXUUHQF\ WXUPRLO� 7KH ILIWK DQG ILQDO VHFWLRQ VXPPDUL]HV WKH UHVXOWV�

7KURXJKRXW WKH SDSHU� ZH DGRSW DV EHQFKPDUN WKH *. RSWLRQ SULFLQJ PRGHO� ZKLFK DVVXPHV WKDW

H[FKDQJH UDWHV IROORZ D VWRFKDVWLF SURFHVV LQ FRQWLQXRXV WLPH� EXW IRU WKH VDNH RI EUHYLW\ ZH ZLOO

RPLW WR SURYLGH WKH GHWDLOV RI WKH XQGHUO\LQJ SUREDELOLW\ DQG PHDVXUH WKHRU\� 7KH LQWHUHVWHG

UHDGHU LV UHIHUUHG WR WKH RULJLQDO DUWLFOH RU WR WKH PDQ\ WH[WERRNV RQ FRQWLQXRXV WLPH ILQDQFH� IRU

H[DPSOH 'XIILH ������� SDUW ,,�

                                                     
� 0DQGHOEURW� ZLWK UHIHUHQFH WR WKH %LEOLFDO FKDUDFWHUV� FDOOHG WKHVH WZR HIIHFWV WKH 1RDK DQG -RVHSK HIIHFWV�

� 2Q WKH FRQWUDU\ PHDVXUHV RI YRODWLOLW\ FDOFXODWHG IURP WKH DFWXDO GDWD DUH HVVHQWLDOO\ EDFNZDUG ORRNLQJ DV WKH\ UHIOHFW SDVW EHKDYLRU DQG

QHJOHFW WKH PDUNHWV· YLHZ DERXW IXWXUH G\QDPLFV�
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� 7KH�TXDGUDWLF�YDULDWLRQ�DQG�WKH�FR�PRYHPHQWV�RI�IRUHLJQ�H[FKDQJH

VSRW�UDWHV

7KH ILUVW SRLQW ZH ZLVK WR HPSKDVL]H LV WKDW WKH YRODWLOLWLHV RI PDMRU H[FKDQJH UDWHV KDYH D

FRPPRQ EHKDYLRU WKDW KDV UDUHO\ EHHQ H[DPLQHG LQ WKH OLWHUDWXUH� ([FHSWLRQV DUH UHSUHVHQWHG E\

FHUWDLQ VWXGLHV RQ PDUNHW HIILFLHQF\ WHVWV RU WKH YDOLGDWLRQ RI H[FKDQJH UDWH PRGHOV �VHH IRU

H[DPSOH %DUWROLQL DQG %RGQDU �������� 7KLV VHFWLRQ VKRZV KRZ WKHVH FR�PRYHPHQWV FDQ EH

LQYHVWLJDWHG E\ FRPSDULQJ WKH VHTXHQFH RI H[FKDQJH UDWH TXDGUDWLF YDULDWLRQV�

7KH TXDGUDWLF YDULDWLRQ RI WKH �ORJDULWKP RI WKH� VSRW LV D QDWXUDO PHDVXUH RI WKH YRODWLOLW\ RI WKH

IRUHLJQ H[FKDQJH VSRW UDWH LQ D FRQWLQXRXV WLPH VHWWLQJ�

'HILQLWLRQ ��4XDGUDWLF YDULDWLRQ DVVRFLDWHG ZLWK WKH SDUWLWLRQ ∆� �.XQLWD �������

/HW ;W EH D FRQWLQXRXV VWRFKDVWLF SURFHVV W ∈ >�� 7@� OHW ∆ EH D SDUWLWLRQ RI WKH LQWHUYDO >��7@ VXFK

WKDW ∆  ^�  W� � W� � «« � WQ  7` DQG OHW  ∆ = PD[N �WN�� � WN � EH WKH ODUJHVW LQWHUYDO

DVVRFLDWHG ZLWK WKH SDUWLWLRQ ∆� 7KHQ WKH FRQWLQXRXV SURFHVV

�

W

�W

�N

WW
�;;�;

N�N

−=>< ∑
−

=

∆
+

���

LV FDOOHG WKH TXDGUDWLF YDULDWLRQ RI ;W DVVRFLDWHG ZLWK WKH SDUWLWLRQ ∆�

'HILQLWLRQ ��4XDGUDWLF YDULDWLRQ� �.XQLWD �������

*LYHQ D VHTXHQFH RI SDUWLWLRQV ^∆Q ` ZKRVH PD[LPXP LQWHUYDO WHQGV WR ]HUR� L�H� OLPQ→∞ |∆Q |→� �

WKH TXDGUDWLF YDULDWLRQ LV GHILQHG DV WKH IROORZLQJ SUREDELOLW\ OLPLW �LI LW H[LVWV DQG LV LQGHSHQGHQW

DOPRVW VXUHO\ RI WKH FKRLFH RI WKH SDUWLWLRQ VHTXHQFH ^∆Q `�

`;OLP^S; Q

WW

∆><>≡< ���

)LJ� � GHSLFWV WKH EHKDYLRU RYHU WLPH RI WKH HVWLPDWHG TXDGUDWLF YDULDWLRQV RI VRPH VHOHFWHG

PRQWKO\ ELODWHUDO H[FKDQJH UDWHV GXULQJ WKH ODVW WZHQW\ \HDUV �IURP -DQXDU\ ���� WR $XJXVW �����

UHFRUGHG E\ WKH %DQN RI ,QWHUQDWLRQDO 6HWWOHPHQWV DW ���� *07� ,W GLVSOD\V WKUHH PDLQ IHDWXUHV�

�� ,W LV DQ LUUHJXODUO\ LQFUHDVLQJ IXQFWLRQ� PHDQLQJ WKDW SHULRGV GXULQJ ZKLFK ULVN LV SUHGRPLQDQWO\

KLJK� DOWHUQDWH UDQGRPO\ ZLWK SHULRGV RI UHODWLYHO\ ORZHU ULVN�

�� 0DUNHW ULVN WHQGV WR SHUVLVW LQ WKH VHQVH WKDW KLJKHU ULVN PRQWKV WHQG WR FOXVWHU WRJHWKHU DQG

WKH VDPH LV WUXH IRU PRQWKV ZKHQ WKH ULVN LV ORZHU� KRZHYHU WKH VL]H RI WKHVH FOXVWHUV� L�H� WKH

OHQJWK RI KLJK RU ORZ ULVN SHULRGV� LV HUUDWLF� ,Q JHQHUDO KLJK�ULVN SHULRGV WHQG WR EH VKRUWHU�

�� 7KH SHULRGV RI KLJK DQG ORZ ULVN LQ GLIIHUHQW FXUUHQF\ PDUNHWV WHQG WR FRLQFLGH� ZKLFK LV WKH

SKHQRPHQRQ ZH FDOO FR�PRYHPHQW RI YRODWLOLWLHV�

7KLV ODWWHU YLVXDO LPSUHVVLRQ FDQ EH FRUURERUDWHG E\ FRPSDULQJ WKH FRUUHODWLRQ RI WKH LQFUHPHQWV

RI WKH TXDGUDWLF YDULDWLRQV� �L�H� WKH VTXDUHV RI WKH LQFUHPHQWV RI WKH ORJ VSRW H[FKDQJH UDWH� IRU

���� GDLO\ REVHUYDWLRQV RYHU WKH ODVW �� \HDUV DQG WKH VDPH FRUUHODWLRQ REWDLQHG IURP VLPXODWHG

UHDOL]DWLRQV RI %URZQLDQ PRWLRQ�� 7KH UHVXOWV DUH VKRZQ LQ WDEOH ���

                                                     
� 1RWLFH WKDW WKH HPSLULFDO TXDGUDWLF YDULDWLRQV REWDLQHG IRU WKH %URZQLDQ PRWLRQ DUH PXFK PRUH UHFWLOLQHDU� WKDQ WKRVH DSSHDULQJ RQ WKH

JUDSK DERYH�

� 7KH FRPSOHWH DUUD\ RI WKH FRPSDULVRQ LV SURYLGHG LQ WKH $QQH[�
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7DEOH �� &RUUHODWLRQV RI GDLO\ TXDGUDWLF YDULDWLRQ LQFUHPHQWV RYHU WKH SHULRG -DQXDU\ ���� ²

$XJXVW ���� FRPSDUHG WR VLPXODWHG UHDOL]DWLRQV RI %URZQLDQ PRWLRQ

6327 � 6327 � $FWXDO 6LPXODWHG %P

86'�'(0 86'�-3< ��� ���

86'�'(0 '(0�-3< ��� ���

86'�-3< '(0�-3< ��� ���

'DWD 6RXUFH� %DQN RI ,QWHUQDWLRQDO 6HWWOHPHQWV

7ZR SRLQWV DUH QRWHZRUWK\�

�� 7KH FRUUHODWLRQ RI LQFUHPHQWV RI WKH TXDGUDWLF YDULDWLRQ FDOFXODWHG RYHU WKH WUXH GDWD

FRQVLVWHQWO\ H[FHHGV WKDW REWDLQHG IURP WKH VLPXODWHG %URZQLDQ PRWLRQ�

�� 7KH FRUUHODWLRQV LQ WKH ILUVW FROXPQ DUH ZLWKLQ D QDUURZ UDQJH� ZKLFK VXSSRUWV WKH K\SRWKHVLV

RI D FRPPRQ JOREDO EHKDYLRU RI H[FKDQJH UDWH YRODWLOLWLHV�

7KH FRPSDULVRQ EHWZHHQ LQFUHPHQWV LQ WKH TXDGUDWLF YDULDWLRQV SXWV LQ HYLGHQFH WKH H[LVWHQFH RI D

FRPPRQ VWRFKDVWLF SURFHVV �OLNHO\ RI QRQ *DXVVLDQ QDWXUH� GULYLQJ WKH IOXFWXDWLRQV LQ H[FKDQJH

UDWHV� +RZHYHU DQ DQDO\VLV EDVHG RQ TXDGUDWLF YDULDWLRQ FDQQRW EH XVHG WR EXLOG D ULJRURXV UHDO�

WLPH LQGLFDWRU RI JOREDO KD]DUG LQ WKH FXUUHQF\ PDUNHWV EHFDXVH LW ZRXOG EH D EDFNZDUG ORRNLQJ

DQDO\VLV� ZKLOH� LQ RXU YLHZ� D XVHIXO LQGLFDWRU RI PDUNHW YRODWLOLW\ VKRXOG EH IRUZDUG ORRNLQJ�

7KH QH[W VHFWLRQ ZLOO IRFXV RQ DQ LQGLFDWRU WKDW FDQ EHWWHU FDSWXUH WKH DJHQWV· H[SHFWDWLRQV� ZKLOH

SURYLGLQJ D PHDVXUH RI KD]DUG TXLFNO\ UHDFWLQJ WR FKDQJHV LQ PDUNHW FRQGLWLRQV DQG SROLF\ DFWLRQV�

� $Q�LQGLFDWRU�RI�JOREDO�YRODWLOLW\�LQ�WKH�IRUHLJQ�H[FKDQJH�PDUNHWV

$Q LQGLFDWRU RI JOREDO FXUUHQF\ PDUNHWV KD]DUG WR EH XVHG IRU UHDO�WLPH PRQLWRULQJ RI PDUNHW

FRQGLWLRQV DQG WKH HYDOXDWLRQ RI SROLF\ DFWLRQV VKRXOG KDYH IRXU FULWLFDO FKDUDFWHULVWLFV�

�� ,W VKRXOG EH IRUZDUG ORRNLQJ LQ WKH VHQVH WKDW LW VKRXOG FDSWXUH WKH PDUNHW DVVHVVPHQW RI

IXWXUH GHYHORSPHQWV UDWKHU WKDQ PHUHO\ WUDFN WKH HYROXWLRQ RI SDVW EHKDYLRU�

�� ,W VKRXOG EH XQLTXH LQ WKH VHQVH WKDW LWV FDOFXODWLRQ VKRXOG QRW LQYROYH DQ\ SDUDPHWHUV ZKRVH

YDOXH LV GHWHUPLQHG E\ VXEMHFWLYH FULWHULD�

�� ,W VKRXOG DOORZ D FRPSDULVRQ ZLWK WKH YRODWLOLWLHV RI WKH ELODWHUDO H[FKDQJH UDWHV�

�� ,W VKRXOG EH HDV\ WR FDOFXODWH DQG LWV FRQVWUXFWLRQ EH DV VWUDLJKWIRUZDUG DV SRVVLEOH IURP

DYDLODEOH PDUNHW GDWD

,Q WKLV VHFWLRQ ZH SUHVHQW DQ H[WHQVLRQ RI WKH *. PRGHO GHPRQVWUDWLQJ KRZ VXFK DQ LQGLFDWRU FDQ

EH FDOFXODWHG IURP FXUUHQF\ RSWLRQ GDWD�

,Q D ZRUOG ZLWK RQO\ WZR FXUUHQFLHV D PHDQLQJIXO LQGLFDWRU ZRXOG EH WKH DW�WKH�PRQH\ IRUZDUG

LPSOLFLW YRODWLOLW\ EHWZHHQ WKH WZR FXUUHQFLHV �FROORTXLDOO\ UHIHUUHG WR DV ´LPSOLHG YROµ LQ WKH MDUJRQ

RI WUDGHUV��� 7KLV YRODWLOLW\ FDQ EH WUDQVODWHG LQWR DQ RSWLRQ SULFH E\ XVLQJ WKH *. IRUPXOD� ZKLFK LV

HVVHQWLDOO\ D YDULDQW RI WKH %ODFN�6FKROHV ������ VWRFN RSWLRQ SULFLQJ IRUPXOD�

                                                     
� 7ZR SRLQWV DUH ZRUWK PHQWLRQLQJ DERXW ´LPSOLHG YROVµ� �� 7KH\ DUH WKH VWDQGDUG ZD\ RI TXRWDWLRQ RI FXUUHQFLHV RSWLRQV �MXVW OLNH )UHQFK

%7$1 RU )LQQLVK JRYHUQPHQW ERQGV DUH TXRWHG LQ \LHOGV LQVWHDG RI SULFHV�� LQ RWKHU ZRUGV WKH RSWLRQ FRQWUDFW VSHFLILHV WKDW WKH *DUPDQ�

.RKOKDJHQ RSWLRQ SULFLQJ IRUPXOD PXVW EH XVHG WR WUDQVODWH WKH LPSOLHG YRODWLOLW\ LQWR WKH SULFH RI WKH RSWLRQ� �� 7KH PRVW OLTXLG FRQWUDFWV DUH

WKH RQH�PRQWK DQG WKH WKUHH�PRQWK RSWLRQV�
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,Q WKH UHDO ZRUOG FXUUHQF\ SDLUV KDYH OLTXLG RSWLRQ PDUNHWV WR WKH H[WHQW WKDW WKH\ DUH WUDGHG LQ D

OLTXLG VSRW PDUNHW� ,Q SUDFWLFH WKLV LV WKH FDVH RQO\ IRU D OLPLWHG QXPEHU RI FXUUHQF\ SDLUV� GROODU�

PDUN �QRZ HXUR�GROODU�� GROODU�\HQ DQG PDUN�\HQ �HXUR�\HQ�� DQG WR D OHVVHU H[WHQW IRU WKH %ULWLVK

SRXQG DQG WKH 6ZLVV IUDQF DJDLQVW ERWK GROODU DQG PDUN�

+RZ FDQ ZH ILQG DQ DQDORJRXV QRWLRQ RI WKH DW�WKH�PRQH\ IRUZDUG LPSOLFLW YRODWLOLW\ LQ D PXOWL�

FXUUHQF\ FDVH" *LYHQ WKDW WKH SURSHUWLHV RI WKH LPSOLHG YRODWLOLWLHV DUH EDVHG RQ D VSHFLILF RSWLRQ

SULFLQJ PRGHO DQG WKDW VXFK PRGHO KDV D SUHFLVH PDWKHPDWLFDO XQGHUSLQQLQJ� WKH TXHVWLRQ LV HPLQHQWO\

PDWKHPDWLFDO�

,Q WKH QH[W VXEVHFWLRQV ZH VKRZ KRZ WR DQVZHU WKLV TXHVWLRQ XVLQJ WZR WKHRUHPV� 7KHRUHP �� WKH

FHQWUDO RQH� GHPRQVWUDWHV WKDW WKHUH H[LVWV RQH DQG RQO\ RQH PHDVXUH H[WHQGLQJ WKH FRQFHSW RI

ELODWHUDO LPSOLHG YRODWLOLW\ WR WKH PXOWL�FXUUHQF\ FDVH� 7KHRUHP � SURYLGHV DQ H[SOLFLW H[SUHVVLRQ

IRU WKLV PHDVXUH LQ WKH ��FXUUHQF\ FDVH� 7KH SURRIV UHTXLUH D GHWDLOHG SUHVHQWDWLRQ RI WKH PXOWL�

FXUUHQF\ H[WHQVLRQ RI *. PRGHO� ZKLFK LV JLYHQ LQ VXEVHFWLRQ ���� 6XEVHFWLRQ ��� LQWURGXFHV D

UHOHYDQW JHRPHWULFDO QRWLRQ DQG SUHVHQWV WKH FHQWUDO PDWKHPDWLFDO UHVXOWV RI WKH SDSHU� 6XEVHFWLRQ

��� XWLOL]HV WKRVH UHVXOWV WR EXLOG D JOREDO LQGLFDWRU RI YRODWLOLW\ RQ FXUUHQFLHV PDUNHWV� 7KH UHDGHU

QRW LQWHUHVWHG LQ WKH PDWKHPDWLFDO GHWDLOV PLJKW VNLS WR HTXDWLRQ ���� ZLWKRXW ORVV RI FRQWLQXLW\�

��� 3UHVHQWDWLRQ RI WKH PRGHO

����� %DVLF IHDWXUHV

$V D PDWWHU RI QRWDWLRQ ZH GHQRWH FXUUHQFLHV ZLWK FDSLWDO OHWWHUV� 7KH VHW RI FXUUHQFLHV LV DVVXPHG

WR EH ILQLWH DQG LV GHQRWHG E\ WKH V\PERO >�

/HW XV GHQRWH E\ 601 WKH SULFH RI FXUUHQF\ 0 H[SUHVVHG LQ FXUUHQF\ 1 �WKH QXPEHU RI XQLWV RI

FXUUHQF\ 1 QHFHVVDU\ WR EX\ RQH XQLW RI FXUUHQF\ 0�� L�H� WKH VSRW RI WKH FXUUHQF\ SDLU 01� :H

GHQRWH E\ /01 WKH QDWXUDO ORJDULWKP RI WKLV VSRW �WKH ´ORJ�VSRWµ�� LQ V\PEROV

( )
0101
6OQ/ ≡ ���

,I PRUH WKDQ WZR FXUUHQFLHV DUH LQYROYHG� WKHQ WKH H[FKDQJH UDWHV DUH FRQVWUDLQHG E\ DQ REYLRXV

QR DUELWUDJH UHODWLRQVKLS �WKH ´FURVV�FXUUHQF\µ HTXDOLW\�� ZKLFK LQ WHUPV RI ORJ�VSRWV LV H[SUHVVHG

E\

&%$&$%
/// += ���

(TXDOLW\ ��� KDV WKH VWDQGDUG IRUP RI WKH RI YHFWRU VXP� VRPHWLPHV FDOOHG WKH &KDVOHV UHODWLRQ�

����� '\QDPLF IHDWXUHV

7KH PXOWL�FXUUHQF\ *. PRGHO DVVXPHV WKDW WKH YHFWRU RI ORJ�VSRWV IROORZV DQ ,W{ SURFHVV ZLWK

FRQVWDQW GLIIXVLRQ WHUP �WKLV WHUP EHLQJ D PDWUL[�� /HW XV GHQRWH E\ 101 WKH FROXPQ RI WKLV PDWUL[

WKDW FRUUHVSRQGV WR /01� ,W IROORZV WKHQ IURP HTXDOLW\ ��� WKDW WKRVH 1 YHFWRUV IXOILO�

&%$&$%
σ+σ=σ ���
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7KLV IRUPXOD� WRR� KDV WKH IRUP RI WKH &KDVOHV UHODWLRQ� (DFK 1 LV D SDUDPHWHU RI WKH PRGHO� ZKLFK

DFFRUGLQJ WR HTXDOLW\ ��� KDV WKH IROORZLQJ SURSHUWLHV�

• (DFK FXUUHQF\ LV LGHQWLILHG E\ D SRLQW LQ DQ (XFOLGHDQ VSDFH (� �KHQFH>⊂ (��

• 7KH 101 DUH WKHQ VLPSO\ WKH YHFWRUV MRLQLQJ SRLQW 0 WR SRLQW 1 �VHH *UDSK � EHORZ� LQ WKH

VSDFH >�

7KXV WKDQNV WR HTXDOLW\ ��� ZH FDQ FRQVLGHU D YHFWRU YDULDEOH [ VXFK WKDW

[01 ⋅=∀
01

/1�0 ���

�ZKHUH EROG IRQWV LQGLFDWH YHFWRUV�� 7KH YHFWRU YDULDEOH [ LV XQLTXHO\ GHILQHG E\ ����

7KH G\QDPLFV RI WKH H[FKDQJH UDWH SRVWXODWHG E\ WKH PRGHO FDQ EH ZULWWHQ LQ WKH IROORZLQJ IRUP

( ) GW���G/
W01

⋅+⋅= G:01 ���

ZKHUH:W LV D �PXOWLYDULDWH� :LHQHU SURFHVV WDNLQJ YDOXHV LQ (� DQG �«� LV WKH GULIW �ZKRVH SUHFLVH

VSHFLILFDWLRQ LV LPPDWHULDO�� (TXDWLRQ ��� FDQ EH HTXLYDOHQWO\ ZULWWHQ DV�

( ) GW
W

⋅+= ���G:G[ ���

����� 5LVNOHVV LQWHUHVW UDWHV

7KH RQO\ RWKHU SDUDPHWHUV RI WKH PXOWLYDULDWH *. PRGHO DUH WKH ULVNOHVV LQWHUHVW UDWHV DVVRFLDWHG

ZLWK HDFK FXUUHQF\� :H ZLOO GHQRWH E\ U; WKH UDWH FRUUHVSRQGLQJ WR FXUUHQF\ ;� *HQHUDOO\� WKH

FXUUHQF\�SRLQWV DUH OLQHDUO\ LQGHSHQGHQW� ,Q WKLV FDVH� WZR IHDWXUHV DUH QRWHZRUWK\�

• 7KH ULVNOHVV UDWHV GR QRW KDYH WR IXOILO DQ\ SDUWLFXODU FRQVWUDLQW�

• 7KHUH H[LVWV D XQLTXH DIILQH�� IXQFWLRQ PDSSLQJ ( LQWR WKH UHDO D[LV ℜ� ZKLFK DVVRFLDWHV HDFK

FXUUHQF\ WR LWV RZQ ULVNOHVV UDWH� �:H ZLOO GHQRWH WKLV IXQFWLRQ E\ 5��

�1RWH WKDW WKH PRUH JHQHUDO FDVH� ZKHUH FXUUHQFLHV DUH QRW OLQHDUO\ LQGHSHQGHQW� LV RI QR SUDFWLFDO

LQWHUHVW IRU H[FKDQJH UDWH PDUNHWV VWXGLHV� ,W ZRXOG KDYH VRPH WKHRUHWLFDO LQWHUHVW� DV LW SURYLGHV D

OLQN EHWZHHQ WKH *. PRGHO DQG WKH +HDWK -DUURZ 0RUWRQ ������ PRGHOV RI WKH WHUP VWUXFWXUH�

EXW WKLV LV EH\RQG WKH VFRSH RI WKH SUHVHQW SDSHU� +HQFH ZH ZLOO DOZD\V DVVXPH WKDW FXUUHQFLHV DUH

OLQHDUO\ LQGHSHQGHQW��

                                                     
�� $IILQH IXQFWLRQV DUH DW WKH VDPH WLPH FRQFDYH DQG FRQYH[� KHQFH RI WKH IRUP FRQVWDQW SOXV OLQHDU IXQFWLRQ�
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����� 3ULFLQJ DUJXPHQW DQG PHWKRGRORJ\

2XU H[WHQVLRQ RI WKH *. PRGHO EHORQJV WR WKH FODVV RI %ODFN DQG 6FKROHV ������ PRGHOV DQG UHOLHV

RQ WKH VDPH QR�DUELWUDJH SULFLQJ DUJXPHQW� 7KH SULFLQJ DOJRULWKP IROORZV DV ZHOO WKH VDPH

PHWKRGRORJ\�

'HILQLWLRQ �� 1�QHXWUDO SUREDELOLW\�

%\ *LUVDQRY·V 7KHRUHP �VHH 'XIILH ������ IRU DQ\ FXUUHQF\ 1 ∈ >� WKHUH H[LVWV RQH XQLTXH

PDUWLQJDOH HTXLYDOHQW SUREDELOLW\ PHDVXUH L�H� RQH KDYLQJ WKH VDPH QXOO VHWV DV WKH SUREDELOLW\

PHDVXUH GHILQHG DV WKH ZHDN VROXWLRQ RI ���� DQG VXFK WKDW IRU DQ\ FXUUHQF\ 0 LQ >� WKH

��U1�U0��GLVFRXQWHG� VSRW 601 IROORZV D PDUWLQJDOH� :H FDOO WKLV XQLTXH SUREDELOLW\ WKH 1�QHXWUDO

SUREDELOLW\� :H GHQRWH LW E\ �1� :H DOVR GHQRWH E\ (1 WKH H[SHFWDWLRQ RSHUDWRU XQGHU SUREDELOLW\

�1�

7KH QH[W VWHS FRQVLVWV RI ILQGLQJ DQ H[SOLFLW H[SUHVVLRQ IRU WKHVH SUREDELOLWLHV�

��� 0DLQ UHVXOWV

7KLV VXEVHFWLRQ SUHVHQWV WKH IXQGDPHQWDO WKHRUHP� ZKLFK� LQ D QXWVKHOO SURYHV WKDW WKH

PDWKHPDWLFDO LQYDULDQW RI WKH PXOWL�FXUUHQF\ H[WHQVLRQ RI WKH *. PRGHO LQYROYHV D ZHOO�NQRZQ

JHRPHWULFDO FRQFHSW� WKH RUWKRFHQWHU RI D VHW�

'HILQLWLRQ ��2UWKRFHQWHU�

:LWKRXW ORVV RI JHQHUDOLW\ ZH FDQ DVVXPH WKDW ( LV OLQHDUO\ VSDQQHG E\ >� 6LQFH ZH KDYH DVVXPHG

WKDW SRLQWV RI > DUH OLQHDUO\ LQGHSHQGHQW� D VWDQGDUG UHVXOW RI JHRPHWU\ DSSOLHV DQG HQVXUHV WKDW

WKHUH LV D XQLTXH SRLQW HTXLGLVWDQW IURP HDFK SRLQW RI >� :H FDOO WKLV SRLQW WKH RUWKRFHQWHU RI WKH

SRLQWV LQ >� :H GHQRWH LW E\ =� :H FDOO WKH GLVWDQFH EHWZHHQ = DQG D SRLQW LQ > WKH UDGLXV RI WKH

FXUUHQF\ V\VWHP� :H GHQRWH LW E\ 
�

:H VWDUW E\ SURYLQJ WKH IROORZLQJ DX[LOLDU\ UHVXOW�

/HPPD �� 8QGHU WKH 3�QHXWUDO SUREDELOLW\� RQH REWDLQV
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3URRI� ,Q WKH VSHFLDO FDVH ZKHUH 1  3� RQH FDQ ZULWH
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WKDQNV WR GHILQLWLRQ �� %\ DSSO\LQJ ,WR·V OHPPD� RQH JHWV
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�
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W
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$SSO\LQJ ���� WR WZR GLVWLQFW FXUUHQF\ SDLUV� DQG XVLQJ &KDVOHV UHODWLRQ ���� RQH FDQ HOLPLQDWH WKH
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UHVWULFWLYH FRQGLWLRQ 1  3� DQG REWDLQ WKH ILUVW HTXDWLRQ LQ ���� %\ DSSO\LQJ ,WR·V OHPPD WR WKLV ILUVW

HTXDWLRQ RQH REWDLQV WKH VHFRQG� 7KLV FRPSOHWHV WKH SURRI RI WKH OHPPD�

:H VWDWH QRZ WKH PDLQ UHVXOW�

7KHRUHP �� 8QGHU WKH 3�QHXWUDO SUREDELOLW\� WKH PRWLRQ RI [ LV JLYHQ E\

( )GW5 =3G:G[
W

−∇+= ����

ZKHUH ´ LQGLFDWHV WKH JUDGLHQW�

3URRI� /HW XV GHQRWH E\ + WKH PLGGOH SRLQW RI WKH 01 VHJPHQW� $ VWUDLJKWIRUZDUG DSSOLFDWLRQ RI

WKH LGHQWLW\ �[�\��[�\�  [î � \î DOORZV XV WR

01+3
1303 ⋅=−

�

��

����

%XW VLQFH = LV HTXLGLVWDQW IURP 1 DQG 0� LW IROORZV WKDW01 LV RUWKRJRQDO WR =+� +HQFH ���� OHDGV

WR

01=3
1303 ⋅=−
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����

7KHUHIRUH WKH ILUVW H[SUHVVLRQ LQ ��� FDQ EH UHZULWWHQ DV

( )GWUUG/
0101

=301G:01
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6LQFH 5 LV WKH DIILQH IXQFWLRQ VXFK WKDW U;  5�;�� ���� OHDGV WR

( )GW5G/
01

=30101G:01
W

⋅−∇⋅+⋅= ����

7KHQ ���� IROORZV IURP ���� DQG WKH SURRI RI 7KHRUHP � LV FRPSOHWH�

7KH FHQWUDO SRLQW RI WKH SDSHU LV WKDW IRUPXOD ���� DSSHDUV DV WKH VLPSOHVW SRVVLEOH H[SUHVVLRQ RI

WKH JHQHUDO 3�QHXWUDO SUREDELOLW\� $Q\ LQYDULDQW RI WKH PRGHO VKRXOG DSSHDU LQ ����� 7KHUHIRUH� WKH

RQO\ JHRPHWULF LQYDULDQWV RI WKH PRGHO DUH 5 DQG =� DQG WKH RQO\ QXPHULFDO LQYDULDQW LV
�

:H QRZ JLYH WKH H[SUHVVLRQ RI 
 LQ WKH SDUWLFXODU� EXW LPSRUWDQW� ��FXUUHQF\ FDVH�

7KHRUHP �� ,I >  ^$� %� &`� WKHQ 
 LV JLYHQ E\

( )( )( )( )$&%&$%$&%&$%$&%&$%$&%&$%

$&%&$%

−++−++−++
� ����

3URRI� ,Q WKH FDVH RI WKUHH FXUUHQFLHV� WKH UHSUHVHQWDWLYH SRLQWV GHVFULEH D WULDQJOH� 7KLV WULDQJOH

IROORZV WKH IDPRXV ODZ RI VLQHV� DFFRUGLQJ WR ZKLFK WKH UDWLR EHWZHHQ D VLGH DQG WKH VLQXV RI LWV

RSSRVLWH DQJOH LV WKH VDPH IRU WKH WKUHH VLGHV� 7KLV UDWLR LV WKHQ D FKDUDFWHULVWLF RI WKH WULDQJOH ZLWK

UHVSHFW WR WKH SDUWLFXODU (XFOLGHDQ PHWULF� (OHPHQWDU\ FDOFXODWLRQV VKRZ WKDW LW LV HTXDO WR WZLFH

WKH GLVWDQFH EHWZHHQ D FXUUHQF\�SRLQW DQG WKH RUWKRFHQWHU� DQG SURYLGH H[SUHVVLRQ ���� IRU WKLV
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GLVWDQFH�

��� (PSLULFDO FRQVWUXFWLRQ RI WKH LQGLFDWRU�

6LQFH WKH UDGLXV RI WKH FXUUHQF\ V\VWHP LV WKH RQO\ PDWKHPDWLFDO LQYDULDQW RI WKH PRGHO� RQH LV OHG

WR XVH LW LQ WKH FRQVWUXFWLRQ RI D JOREDO YRODWLOLW\ LQGLFDWRU�

,W VKRXOG EH QRWHG WKDW RWKHU PDWKHPDWLFDO FRQVWUXFWLRQV� VXFK DV DYHUDJHV RU ZHLJKWHG DYHUDJHV

RI YRODWLOLWLHV� GR QRW JHQHUDOL]H WKH QRWLRQ RI LPSOLHG YRODWLOLW\ WR WKH FDVH RI D PXOWL�FXUUHQF\ *.

PRGHO� ,Q IDFW QRQH RI WKHVH FRQVWUXFWLRQV SOD\V DQ\ UROH LQ WKH JHQHUDOL]HG H[SUHVVLRQ RI WKH ULVN�

QHXWUDO SUREDELOLWLHV ZLWK UHVSHFW WR WKH YDULRXV FXUUHQFLHV� ZKLOH D TXDQWLW\ JHQHUDOL]LQJ WKH

FRQFHSW RI YRODWLOLW\ PXVW DSSHDU LQ VXFK DQ H[SUHVVLRQ�

7KLV UDGLXV LV D IXQFWLRQ RI WKH YRODWLOLW\ RI DOO WKH FXUUHQF\ SDLU LQYROYHG� LI WKHUH DUH Q FXUUHQFLHV�

WKH QXPEHU RI YRODWLOLWLHV LV Q�Q������ ,Q WKH FDVH RI WZR FXUUHQFLHV� WKHUH H[LVWV RQO\ RQH YRODWLOLW\

DQG 
 LV KDOI RI WKLV YRODWLOLW\� 7KH TXDQWLW\ H[WHQGLQJ WKH UROH RI YRODWLOLW\ WR WKH PXOWL�FXUUHQF\

FDVH LV WKHQ WZLFH WKH GLVWDQFH EHWZHHQ DQ\ FXUUHQF\�SRLQW DQG WKH RUWKRFHQWHU� �*LYHQ WKH

GHILQLWLRQ RI RUWKRFHQWHU WKLV GLVWDQFH GRHV QRW GHSHQG RQ WKH FKRLFH RI WKH SDUWLFXODU FXUUHQF\

SRLQW��

7KH LQGLFDWRU� LQ RUGHU WR HQFRPSDVV WKH ZRUOG FXUUHQF\ PDUNHW� VKRXOG LQ SULQFLSOH LQFOXGH DOO

FXUUHQFLHV� EXW RQ WKH RWKHU KDQG� LW VKRXOG KDYH D VLPSOH H[SUHVVLRQ� 7KHVH FRQIOLFWLQJ REMHFWLYHV

FDQ EH UHFRQFLOHG FRQVLGHULQJ WKH UHODWLYHO\ PLQRU LPSRUWDQFH RI WKH %ULWLVK SRXQG �*%3� DQG

6ZLVV IUDQF �&+)�� DQG WKH IDFW WKDW WKH PDUNHW IRU H[FKDQJH UDWH RSWLRQV EHWZHHQ WKRVH

FXUUHQFLHV DQG WKH \HQ LV UDWKHU LOOLTXLG� +HQFH� LQ SUDFWLFH� WKH UHOHYDQW LQGLFDWRU FDQ EH IRUPHG

XVLQJ RQO\ WKH LPSOLHG YRODWLOLWLHV RI WKH H[FKDQJH UDWHV DPRQJ WKH GROODU� WKH PDUN DQG WKH \HQ�

,Q RWKHU ZRUGV E\ WKHRUHP � WKH LQGLFDWRU ZLOO EH JLYHQ E\ WKH ODZ RI VLQHV UHVXOWLQJ LQ D UDWLR RI

WKH GROODU�PDUN� GROODU�\HQ DQG PDUN�\HQ LPSOLHG YRODWLOLWLHV��� ,W LV LPSRUWDQW WR QRWLFH WKDW WKLV

QXPEHU LV LQYDULDQW XQGHU SHUPXWDWLRQV RI WKH � FXUUHQFLHV� DQG LV QRW DIIHFWHG E\ WKH FRQYHUVLRQ

RI PDUNV LQWR HXUR� +HQFH WKH LQGLFDWRU LV H[SUHVVHG WKURXJK D IRUPXOD ZKHUH WKH � FXUUHQFLHV

SOD\ V\PPHWULFDO UROHV� ,Q V\PEROV
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([SUHVVLRQ ���� KLJKOLJKWV WKDW WKH LQGLFDWRU� ZKLFK ZH FDOO WKH *OREDO +D]DUG ,QGLFDWRU �*+,�� KDV

WKH VDPH GLPHQVLRQ DQG WKH VDPH PDJQLWXGH RUGHU DV DQ\ �ELODWHUDO� YRODWLOLW\� ,W FDQ WKHUHIRUH EH

LQWHUSUHWHG DV D IRUP RI FRPSRVLWH LPSOLHG YRODWLOLW\ DQG UHDGLO\ FRPSDUHG WR WKH LPSOLHG

YRODWLOLWLHV RI FXUUHQF\ SDLUV� 6WDWHG LQ GLIIHUHQW WHUPV� WKH FRPSDULVRQ RI D FXUUHQF\ SDLU LPSOLHG

YRODWLOLW\ WR WKLV JOREDO LQGLFDWRU LV PHDQLQJIXO EHFDXVH WKHLU UDWLR LV D GLPHQVLRQOHVV QXPEHU�

7KH ILQDO SRLQW UHJDUGV WKH FKRLFH DPRQJ WKH PDWXULW\ RI WKH RSWLRQ FRQWUDFWV ZKRVH GDWD DUH XVHG

WR EXLOG WKH *+,� 7KHUH H[LVW OLTXLG FRQWUDFW ZKRVH PDWXULW\ UDQJH EHWZHHQ RQH ZHHN WR RQH \HDU�

WKH RQH�PRQWK DQG WKH WKUHH�PRQWK EHLQJ WKH PRVW OLTXLG� :H FRQFHQWUDWH RXU DWWHQWLRQ RQ WKH

WKUHH�PRQWK RSWLRQ FRQWUDFWV EHFDXVH WKHLU SULFH PRYHPHQWV DUH UHODWLYHO\ VPRRWKHU WKDQ WKH

RQH�PRQWK RSWLRQV� $V D PDWWHU RI QRWDWLRQ� ZKHQ FRQIXVLRQ PLJKW DULVH� ZH ZLOO LQGLFDWH E\ *+,�

�0 WKH RUWKRFHQWHU FRQVWUXFWHG IURP GDWD RQ ��PRQWK RSWLRQ FRQWUDFWV� E\ *+,��0 WKH

                                                     
�� 7KHUHIRUH� LW VKRXOG EH FRPSXWHG DV 1�√��� !î�� ZKHUH 1 LV WKH LPSOLHG GROODU�PDUN YRODWLOLW\ DQG ! LV WKH LPSOLHG FRUUHODWLRQ EHWZHHQ

GROODU�\HQ DQG PDUN�\HQ
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RUWRFHQWHU UHODWLYH WR ��PRQWK RSWLRQV� *+,��< WKH RQH UHODWLYH WR ��\HDU RSWLRQV� DQG VR RQ�

/DWHU ZH ZLOO GHYRWH VRPH DWWHQWLRQ WR WKH WHUP VWUXFWXUH RI WKH *+,� ZKLFK WXUQV RXW WR EH DQ

LPSRUWDQW PHDVXUH RI JOREDO PDUNHW FRQGLWLRQV�

� 7KH� QDWXUH� RI� WKH� *+,�� LWV� VWDWLVWLFDO� SURSHUWLHV� DQG� WKH� WHUP
VWUXFWXUH�RI�KD]DUG

,Q WKH LQWURGXFWLRQ ZH PHQWLRQHG WKDW WKH *+, FRXOG EH FRQVLGHUHG DV D PHDVXUH RI ZLOG ULVN� ,Q

WKLV VHFWLRQ ZH WU\ WR H[SODLQ WKH UDWLRQDOH VXSSRUWLQJ VXFK DQ DVVHUWLRQ DQG FODULI\ WKH QRWLRQ RI

ZLOG ULVN LQ WKH SDUWLFXODU FRQWH[W ZH DQDO\]H� 6XEVHTXHQWO\ ZH ZLOO EULHIO\ FRQVLGHU VHYHUDO UHODWHG

LVVXHV� $UH LQFUHPHQWV RI WKH *+, DSSUR[LPDWHO\ *DXVVLDQ RU GR WKH\ VLJQLILFDQWO\ GHYLDWH IURP

QRUPDOLW\" 'RHV WKH *+, H[KLELW D VWURQJ DXWRFRUUHODWLRQ" :KDW GRHV WKH *+, LPSO\ IRU WKH

LPSOLHG YRODWLOLWLHV RI FXUUHQF\ SDLUV RWKHU WKDQ WKH GROODU WKH PDUN �HXUR� DQG WKH \HQ" +RZ GRHV

WKH *+, FRPSDUH WR RWKHU LQGLFDWRUV EDVHG RQ LPSOLHG YRODWLOLWLHV IRU H[DPSOH D VLPSOH DYHUDJH RI

LPSOLHG YRODWLOLWLHV" 6XEVHTXHQWO\ ZH WXUQ WKH DWWHQWLRQ WR WKH WHUP VWUXFWXUH RI LPSOLHG YRODWLOLWLHV

DV UHIOHFWHG LQ WKH WHUP VWUXFWXUH RI WKH *+,�

7KH GDWD XVHG LQ WKH DQDO\VLV ZHUH WDNHQ IURP 5HXWHUV �761�� 7KH\ DUH WKH 27& LPSOLHG YRODWLOLWLHV

RI DW WKH PRQH\ �IRUZDUG� FXUUHQF\ RSWLRQV ZLWK GLIIHUHQW PDWXULWLHV�

��� 7KH *+,� PDUNHW WXUEXOHQFH DQG WKH QRWLRQ RI KD]DUG

7KHUH LV D VXEWOH SRLQW WR JUDVS ZKHQ HPSOR\LQJ WKH LPSOLHG YRODWLOLWLHV RU WKH *+, DV LQGLFDWRUV RI

PDUNHW FRQGLWLRQV� 7KH LPSOLHG YRODWLOLWLHV DUH GHULYHG IURP WKH *. PRGHO� +RZHYHU ZH NQRZ WKDW

WKH *. PRGHO LV QRW DQ DFFXUDWH GHVFULSWLRQ RI UHDOLW\ EHFDXVH LI LW ZHUH� WKH LPSOLHG YRODWLOLW\

ZRXOG EH FRQVWDQW RYHU WLPH� 6R ZK\ GR ZH IRFXV RQ WKH *. PRGHO DQG ZK\ GR PDUNHW

SDUWLFLSDQWV XVH LW VR H[WHQVLYHO\ LQ WKHLU WUDGLQJ DFWLYLW\"

7KH DQVZHU LV WKDW DOWKRXJK WKH *. PRGHO GRHV QRW SURYLGH D SUHFLVH GHVFULSWLRQ RI UHDOLW\ LW

SURYLGHV D XVHIXO \DUGVWLFN WR PHDVXUH ZKDW ZH FDOO KD]DUG� L�H� HQFRPSDVVLQJ WKRVH IRUPV RI ULVN

ZKRVH QDWXUH LV WRR FRPSOH[ WR EH DQDO\]HG E\ VWDQGDUG PDWKHPDWLFDO WRROV�

,Q HVVHQFH WKH *. IRUPXOD PHUHO\ WUDQVODWHV LQWR D SULFH WKH OHYHO RI ULVN �DV H[SUHVVHG E\ WKH

LPSOLHG YRODWLOLW\� WKDW WKH PDUNHW SHUFHLYHV� ,Q IDFW RQH VKRXOG NHHS LQ PLQG WKDW WKH *. IRUPXOD

GRHV QRW LQFOXGH UHOHYDQW IDFWRUV WKDW LQ UHDOLW\ GR DIIHFW RSWLRQ SULFHV� LQ SDUWLFXODU WKH

UDQGRPQHVV RI WKH TXDGUDWLF YDULDWLRQ RI WKH ORJ VSRW H[FKDQJH UDWH �VHH VHFWLRQ ��� ZKLFK ZH

LQWHUSUHW DV EHLQJ DVVRFLDWHG ZLWK ZLOG ULVN �LQ IDFW WKH TXDGUDWLF YDULDWLRQ RI D %URZQLDQ PRWLRQ

ZRXOG EH FRQVWDQW� � 7KHUHIRUH WKH IOXFWXDWLRQV LQ WKH LPSOLHG YRODWLOLWLHV FDSWXUH WKH HIIHFWV RI

WKRVH IDFWRUV QHJOHFWHG E\ WKH *. PRGHO� 0RUH WR WKH SRLQW� ZH FRQMHFWXUH WKDW WKH\ UHIOHFW WR D

ODUJH H[WHQW WKH PDUNHW DVVHVVPHQW RI IXWXUH UHDOL]DWLRQV RI WKH TXDGUDWLF YDULDWLRQ �DQG KHQFH RI

ZLOG ULVN��

3DUDGR[LFDOO\� HYHQ LI WKH WUXH PRGHO H[LVWHG DQG ZHUH NQRZQ� LW FRXOG VWLOO EH PHDQLQJIXO WR XVH

WKH *. IRUPXOD LQ RUGHU WR JHW D SULFH IRU WKH RSWLRQV DQG KHQFH D V\QWKHWLF PHDVXUHRI KD]DUG� 2Q

WKH FRQWUDU\ LI WKH *. PRGHO ZHUH D SUHFLVH GHVFULSWLRQ RI UHDOLW\ WKHQ WKH LPSOLHG YRODWLOLWLHV

�ZKLFK ZRXOG EH FRQVWDQW� FRXOG QRW FRQYH\ DQ\ LQIRUPDWLRQ RQ PDUNHW FRQGLWLRQV���

:H FDQ H[SODLQ WKLV DSSDUHQW SDUDGR[ E\ DQ DQDORJ\� /HW XV FRQVLGHU D ERQG� 2QH FDQ GHILQH LWV

LQWHUQDO \LHOG E\ DVVXPLQJ XQUHDOLVWLFDOO\ WKDW WKH \LHOG FXUYH LV IODW� 7KLV HUURQHRXV PRGHO FRQWDLQV

                                                     
�� 7KLV ZRXOG PHDQ WKDW WKH ULVN IDFHG E\ WKH PDUNHW SDUWLFLSDQWV LV �PRVWO\� *DXVVLDQ� RU EHQLJQ LQ WKH MDUJRQ RI 0DQGHOEURW�
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DV SDUDPHWHUV WKH YDOXHV WDNHQ E\ WKH \LHOG FXUYH DW GLIIHUHQW PDWXULWLHV� 7KHVH SDUDPHWHUV SURYLGH

D PHDVXUH �D QXPHUDLUH� WR SULFH WKH ERQG� ,Q IDFW WKH \LHOG FXUYH LV WKH VWDQGDUG ZD\ RI TXRWLQJ

VRPH ERQGV �)UHQFK %7$1� 32 DQG FRXSRQ VWULSV�� MXVW DV *. LPSOLHG YRODWLOLWLHV DUH WKH VWDQGDUG

ZD\ RI TXRWLQJ FXUUHQF\ RSWLRQV��� 0RUHRYHU \LHOGV DUH XVHG ZRUOGZLGH DV ILQDQFLDO LQGLFDWRUV� MXVW

DV FXUUHQFLHV LPSOLHG YRODWLOLWLHV DUH XVHG LQ WKLV SDSHU� ,Q RWKHU ZRUGV WKH UROH RI WKH *. PRGHO LV

WR SURYLGH D XQLW RI PHDVXUH IRU WKH KD]DUG LQ WKH H[FKDQJH UDWH PDUNHWV�

7R VXPPDUL]H WKH DUJXPHQW� ZH FDQ VD\ WKDW WKH VXLWDELOLW\ RI LPSOLHG YRODWLOLWLHV DQG WKH *+, DV

LQGLFDWRUV RI ZLOG ULVN �DV SHUFHLYHG E\ WKH PDUNHW� LV WRWDOO\ LQGHSHQGHQW RI WKH YHULGLFDOLW\ RI WKH

DVVXPSWLRQV XQGHUSLQQLQJ WKH *. PRGHO� ZKLFK PHUHO\ SURYLGHV D PHWULF IRU WKH DQDO\VLV RI

KD]DUG�

��� 1RUPDOLW\

,QFUHPHQWV RI WKH ORJDULWKP RI WKH *+, VWURQJO\ GHYLDWH IURP QRUPDOLW\ �NXUWRVLV RI ��� RQ WKH

DYDLODEOH VDPSOH� DQG GR QRW VHHP WR H[KLELW D JUHDW GHDO RI DV\PPHWU\� LI RQH UHOLHV XSRQ WKH

HPSLULFDO KLVWRJUDP LQ )LJ� �� 7KLV FRQILUPV WKH WHQGHQF\ YLVLEOH IURP )LJ� � IRU WKH *+,��0 WR

UHPDLQ VWDEOH �WKH PHGLDQ RI WKH GLVWULEXWLRQ LV LQ IDFW ]HUR�� EXW VXEMHFW WR LQIUHTXHQW ODUJH MXPSV�

7KHVH FKDUDFWHULVWLFV DUH H[DFWO\ DPRQJ WKRVH RQH ZRXOG H[SHFW IURP D PHDVXUH RI ZLOG ULVN LQ WKH

VHQVH RI 0DQGHOEURW� :H LQWHUSUHW WKLV UHVXOW DV IXUWKHU HYLGHQFH WKDW WKH WUDGLWLRQDO QRWLRQ RI ULVN

�ZKLFK LV HVVHQWLDOO\ OLQNHG WR WKH *DXVVLDQ SDUDGLJP� PLJKW EH LQDGHTXDWH IRU GHVFULELQJ WKH NLQG

RI XQFHUWDLQW\ DFWXDOO\ IDFHG E\ SDUWLFLSDQWV LQ FXUUHQF\ PDUNHWV� :H ZLVK WR XQGHUOLQH WKDW WKLV

UHVXOW LV LQGHHG QRW VXUSULVLQJ JLYHQ WKDW WKH FXUUHQF\ SDLU LPSOLHG YRODWLOLWLHV GR H[KLELW WKH VDPH

OHSWRFXUWLF LQFUHPHQWV�

��� 7KH DXWRFRUUHODWLRQ IXQFWLRQ

)LJ� � H[KLELWV WKH DXWRFRUUHODWLRQ IXQFWLRQ RI WKH *+,� ,WV VKDSH KDV D GLVWLQFWLYH SDWWHUQ RI

QHJDWLYH GHSHQGHQFH IRU D WLPH ODJ RI ��� GD\V� 6XFK D IHDWXUH LV FOHDUO\ XQXVXDO EHFDXVH

�ORJDULWKPV RI� OLTXLG SULFHV JHQHUDOO\ GLVSOD\ DQ DXWRFRUUHODWLRQ IXQFWLRQ� ZKLFK LV � DW ODJ �� DQG

]HUR RWKHUZLVH� ,Q SULQFLSOH DQ\ WLPH GHSHQGHQFH LQ YRODWLOLWLHV UHSUHVHQWV DQ DUELWUDJH RSSRUWXQLW\

WKDW WUDGHUV ZRXOG LPPHGLDWHO\ H[SORLW�

6LQFH LPSOLHG YRODWLOLWLHV DUH LQ SULQFLSOH WUDGDEOH YDOXHV� WKH HIILFLHQW PDUNHW K\SRWKHVLV SUHGLFWV

WKDW LQFUHPHQWV PXVW EH XQFRUUHODWHG WKHUHE\ UXOLQJ RXW VXFK V\VWHPDWLF WLPH GHSHQGHQFH� 7KHUH

DUH WZR SRVVLEOH H[SODQDWLRQV IRU WKLV SKHQRPHQRQ�

�� 7KH WUDGLQJ VWUDWHJ\ �L�H� WKH SRUWIROLR� WDNLQJ DGYDQWDJH RI WKH QHJDWLYH DXWRFRUUHODWLRQ ZRXOG

PHHW WRR PDQ\ WUDQVDFWLRQ FRVWV �WKLV LV OLNHO\ VLQFH ELG�DVN VSUHDGV RQ YRODWLOLWLHV DUH IDU IURP

QHJOLJLEOH��

�� 5HOLDEOH WLPH VHULHV RQ IRUHLJQ H[FKDQJH LPSOLHG YRODWLOLWLHV DUH SUHVHQWO\ SXEOLFO\ DYDLODEOH

RQO\ IRU D OLPLWHG VDPSOH SHULRG �IURP 5HXWHUV� VR WKH HVWLPDWH RI WKH DXWRFRUUHODWLRQ

IXQFWLRQ LV ELDVHG DQG XQUHOLDEOH RU SHUFHLYHG DV VXFK E\ PDUNHW DJHQWV�

,I WKH ILUVW H[SODQDWLRQ LV WKH FRUUHFW RQH� WKLV DXWRFRUUHODWLRQ VWUXFWXUH ZLOO QRW YDQLVK ZLWK WLPH�

LQ FDVH WKH VHFRQG RQH LV FRUUHFW� ZLWK WLPH WKH LQIRUPDWLRQ FRQWDLQHG LQ WKH DXWRFRUUHODWLRQ

IXQFWLRQ ZLOO EH H[SORLWHG WR PDNH SURILWV DQG KHQFH GLVDSSHDU�

                                                     
�� 7KH SDUDGR[ FDQ DOVR EH H[SODLQHG E\ D VLPSOHU DQDORJ\� /HW·V DVVXPH WKDW ZH ZDQW WR GHWHUPLQH KRZ IDVW D FDU WUDYHOV IURP SRLQW $

WR SRLQW %� ,Q RUGHU WR GHWHUPLQH ZKDW ZH PHDQ E\ IDVW RU VORZ ZH QHHG D PHWULF� 2QH FDQ SURYLGH WKLV PHWULF E\ DVVXPLQJ �HUURQHRXVO\�

WKDW WKH FDU WUDYHOV DW XQLIRUP VSHHG� 7KHQ E\ GLYLGLQJ WKH DFWXDO WLPH RI WKH WULS E\ WKH ´WKHRUHWLFDOµ WLPH SUHGLFWHG E\ WKH PRGHO RQH

REWDLQV D PHDVXUH RI WKH FDU VSHHG� 7KH UROH RI WKH *. LPSOLHG YRODWLOLW\ LV H[DFWO\ WR SURYLGH DQ DQDORJRXV PHWULF WR PHDVXUH ZLOG ULVN

�KD]DUG� LQ H[FKDQJH UDWH PDUNHWV�
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,W LV LPSRUWDQW WR UHPDUN WKDW WKLV DXWRFRUUHODWLRQ SDWWHUQ FDQQRW EH DWWULEXWHG WR KHUG EHKDYLRU

RU QRLVH WUDGLQJ EHFDXVH LQ VXFK FDVHV RQH ZRXOG REVHUYH D SRVLWLYH DXWRFRUUHODWLRQ�

��� 2WKHU FXUUHQFLHV

$QRWKHU LPSRUWDQW ILQGLQJ LV WKDW WKH *+,V FRQWDLQ LQIRUPDWLRQ DERXW RWKHU FXUUHQF\ SDLUV

YRODWLOLWLHV� $YDLODEOH GDWD DOORZ D WHVW IRU WKH H[FKDQJH UDWHV EHWZHHQ WKH 6ZLVV IUDQF DQG WKH

GROODU� WKH 6ZLVV IUDQF DQG WKH PDUN� WKH %ULWLVK SRXQG DQG WKH GROODU� WKH %ULWLVK SRXQG DQG WKH

PDUN� :H ZLOO FDOO YRODWLOLWLHV RQ WKRVH FXUUHQF\ SDLUV ´H[WHUQDO YRODWLOLWLHVµ� :H FDOFXODWH �XVLQJ

GDLO\ GDWD FRYHULQJ ���� DQG ����� WKH FRUUHODWLRQ RI WKRVH H[WHUQDO YRODWLOLWLHV� DW YDULRXV

PDWXULWLHV� DQG WKH *+, DW PDWXULWLHV RI ��PRQWK� ��PRQWK� ��PRQWK DQG ��PRQWK� :H ILQG WZR

LQWHUHVWLQJ UHJXODULWLHV �VHH 7DEOH ��

• 7KH FRUUHODWLRQ LV PRVWO\ VLJQLILFDQW DQG KLJKHU DW VKRUWHU PDWXULWLHV�

• 7KH 6ZLVV IUDQF GLVSOD\V KLJKHU FRUUHODWLRQV ZLWK WKH *+, WKDQ WKH %ULWLVK SRXQG

$V RQH ZRXOG H[SHFW� WKH KD]DUG RI RWKHU ZLGHO\ LQWHUQDWLRQDOO\ WUDGHG FXUUHQFLHV LV QRW LPPXQH

WR WKH HIIHFWV RI JOREDO KD]DUG� :H LQWHUSUHW WKLV UHVXOW DV LQGLFDWLQJ WKDW WKH *+,� DOWKRXJK QRW

FRYHULQJ WKH HQWLUH ZRUOG FXUUHQF\ PDUNHW� RIIHUV D JRRG PHDVXUH RI WKH WHQVLRQV WKDW KDYH

LPSRUWDQW UHSHUFXVVLRQV RQ DOO FXUUHQF\ SDLUV�
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7DEOH �� &RUUHODWLRQV RI WKH 6ZLVV IUDQF DQG WKH %ULWLVK SRXQG ZLWK WKH *+, DW

YDULRXV PDWXULWLHV

3DLU 7HUP *+,��0 *+,��0 *+,��0 *+,��0

86'�&+) �0RQWK ��� ��� ��� ��

86'�&+) �0RQWK ��� ��� ��� ��

86'�&+) �0RQWK ��� ��� �� ���

'(0�&+) �ZHHN ��� ��� ��� ���

'(0�&+) �0RQWK ��� ��� ��� ���

'(0�&+) �<HDU ��� ��� ��� ���

'(0�&+) �0RQWK ��� ��� ��� ���

'(0�&+) �0RQWK ��� ��� ��� ���

'(0�&+) �0RQWK ��� ��� ��� ���

*%3�86' �0RQWK ��� ��� ��� ��

*%3�86' �0RQWK ��� ��� ��� ��

*%3�86' �0RQWK ��� ��� ��� ��

*%3�86' �0RQWK �� �� �� ��

*%3�86' �<HDU �� �� �� ��

*%3�'(0 �ZHHN ��� ��� �� ���

*%3�'(0 �0RQWK ��� �� �� ���

*%3�'(0 �0RQWK ��� �� �� ���

*%3�'(0 �0RQWK ��� �� �� ���

*%3�'(0 �0RQWK �� �� �� ���

*%3�'(0 �<HDU ��� ��� ��� ����

��� 7KH *+, YHUVXV DOWHUQDWLYH LQGLFDWRUV

$V H[SODLQHG HDUOLHU� RWKHU FRPELQDWLRQV RI LPSOLHG YRODWLOLWLHV FRXOG EH FRQVLGHUHG DV DOWHUQDWLYH

IRUZDUG ORRNLQJ LQGLFDWRUV� EXW WKH\ ZRXOG KDYH D VHULRXV GUDZEDFN� WKH ZHLJKWV ZRXOG EH FKRVHQ

E\ DQ DG KRF FULWHULRQ� 7KHUHIRUH WKH LQGLFDWRU ZRXOG QRW EH IXOO\ FRQVLVWHQW ZLWK WKH ZD\

LQGLYLGXDO RSWLRQV DUH DFWXDOO\ SULFHG LQ WKH PDUNHW� :K\ LV LW LPSRUWDQW WKDW WKH LQGLFDWRU LV

FRQVLVWHQW ZLWK WKH ZD\ PDUNHW SULFH RSWLRQV" 2U� HTXLYDOHQWO\� ZKDW IHDWXUH GRHV LQ SUDFWLFH WKH

*+, GLVSOD\ WKDW PDNHV LW D EHWWHU LQGLFDWRU WKDQ� IRU H[DPSOH� WKH VLPSOH DYHUDJH RI WKH LQGLYLGXDO

LPSOLHG YRODWLOLWLHV" $Q LQWXLWLYH H[SODQDWLRQ FDQ EH RIIHUHG E\ ORRNLQJ DW WKH JHRPHWULFDO

UHSUHVHQWDWLRQ RI WKH RUWRFHQWHU LQ *UDSK ��
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*UDSK���7KH�RUWKRFHQWHU

7KLFN OLQH OHQJWKV UHSUHVHQW YRODWLOLWLHV� 7KH UDGLXV RI WKH FLUFOH �GRWWHG OLQHV� LV
� +HQFH�
WKH LQGLFDWRU LV WKH GLDPHWHU RI WKH FLUFOH�

7KH RUWKRFHQWHU LV WKH GLDPHWHU RI WKH FLUFOH� 7KH VLPSOH DYHUDJH ZRXOG EH RQH WKLUG RI WKH

SHULPHWHU RI WKH WULDQJOH LQVFULEHG LQ WKH FLUFOH IRUPHG E\ WKH ELODWHUDO LPSOLHG YRODWLOLWLHV� 1RZ OHW

XV FRPSDUH *UDSK � DQG �� ,Q WKH IRUPHU WKH YRODWLOLWLHV DUH UHODWLYHO\ ODUJH� ZKLOH WKH ODWWHU GHSLFWV

DQ H[WUHPH FDVH LQ ZKLFK RQH RI WKH YRODWLOLWLHV LV H[WUHPHO\ WLQ\� ,Q WKLV VHFRQG FDVH �ZKHUH WKH

FLUFOH ZRXOG KDYH D GLIIHUHQW GLDPHWHU� LW LV LQWXLWLYH WKDW WKH QDWXUDO PHDVXUH RI JOREDO YRODWLOLW\

DOPRVW FRLQFLGHV ZLWK WKH VL]H RI WKH ELODWHUDO YRODWLOLW\ GRPLQDWLQJ WKH PDUNHW� ,Q VXFK D FDVH WKH

*+, FRUUHFWO\ UHJLVWHUV WKLV IDFW� ZKLOH WKH VLPSOH DYHUDJH RI LQGLYLGXDO YRODWLOLWLHV REYLRXVO\ GRHV

QRW� ,Q RWKHU ZRUGV WKH VLPSOH DYHUDJH ZRXOG EH D PHDQLQJIXO LQGLFDWRU ZKHQ WKH VL]HV RI WKH

LQGLYLGXDO YRODWLOLWLHV DUH URXJKO\ VLPLODU� $QDORJRXV DUJXPHQWV FDQ EH PDGH IRU DQ\ ZHLJKWHG

DYHUDJH RI WKH LQGLYLGXDO YRODWLOLWLHV DQG EH HDVLO\ H[WHQGHG WR LQFOXGH DQ\ IXQFWLRQ KRZHYHU

FRPSOLFDWHG RI WKH LQGLYLGXDO YRODWLOLWLHV�
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*UDSK���7KH�RUWKRFHQWHU�LQ�WKH�FDVH�RI�RQH�FXUUHQF\�SDLU�GLVSOD\LQJ

ORZ�LPSOLHG�YRODWLOLW\

7KH FRQVHTXHQFHV RI WKLV GLIIHUHQFH FDQ EH JUDVSHG E\ FRQWUDVWLQJ DV LQ )LJ� � WKH *+,��0� WKH

VLPSOH DYHUDJH DQG WKH GLIIHUHQFH EHWZHHQ WKH WZR �ZKRVH VFDOH LV RQ WKH OHIW D[LV�� %HFDXVH RI WKH

FR�PRYHPHQWV RI FXUUHQFLHV WKDW ZH DOUHDG\ REVHUYHG� WKH\ DUH OLNHO\ WR H[KLELW VLPLODU EHKDYLRU�

7KDW LV LQ IDFW ZKDW KDSSHQV RYHU WKH �� PRQWKV IRU ZKLFK GDWD DUH DYDLODEOH� %XW WKH GLIIHUHQFH

ZLGHQV ZKHQ WKH KD]DUG LV KLJKHVW DV RQH ZRXOG JXHVV IURP WKH DQDO\WLFDO GHILQLWLRQ RI WKH *+, LQ

HTXDWLRQ ����� 6R LQ SHULRGV RI WXUEXOHQFH ZKHQ WKH VL]H RI YRODWLOLWLHV GLYHUJHV WKH VLPSOH DYHUDJH

XQGHUVWDWHV WKH ´H[FLWHPHQWµ RI WKH PDUNHW� (TXLYDOHQWO\� LW FDQ EH VKRZQ RQ D VFDWWHU JUDSK WKDW

WKHUH H[LVW QR IXQFWLRQDO UHODWLRQVKLS EHWZHHQ WKH DYHUDJH RI YRODWLOLWLHV DQG WKH *+,�

7KH JHRPHWULF UHSUHVHQWDWLRQ LQ JUDSKV � DQG � SURYLGHV DOVR D QDWXUDO ZD\ RI FRPSDULQJ WKH *+,

ZLWK DQRWKHU PHDVXUH LQYROYLQJ WKH FXUUHQF\ RSWLRQV LPSOLHG YRODWLOLWLHV� WKH LPSOLHG FRUUHODWLRQ

�VHH IRU H[DPSOH %XWOHU DQG &RRSHU ������ ZKR LQWHUSUHW LW DV DQ LQGLFDWRU RI WKH PDUNHW

VHQWLPHQW WRZDUGV (08�� 7KLV PHDVXUH FDQ EH GHILQHG VWDUWLQJ IURP WKH UHODWLRQVKLS
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$V %XWOHU DQG &RRSHU ������ UHPDUN WKLV LQGLFDWRU FDQ EH FKDUDFWHUL]HG DV H[SUHVVLQJ WKH ´GHJUHH

RI FR�PRYHPHQW EHWZHHQ WZR FXUUHQFLHV XVLQJ D WKLUG DV QXPHUDLUHµ�
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,Q WHUPV RI WKH UHSUHVHQWDWLRQV LQ JUDSKV � DQG �� WKH LPSOLHG FRUUHODWLRQ LV DFWXDOO\ WKH FRVLQH RI

WKH DQJOH IRUPHG E\ WKH WZR LPSOLHG YRODWLOLWLHV� $V D PDWWHU RI IDFW� WKH *+, DQG WKH LPSOLHG

FRUUHODWLRQ DUH EDVHG RQ WZR ZHOO�NQRZQ UHODWLRQVKLSV EHWZHHQ VLGHV DQG DQJOHV RI D WULDQJOH�

,QGLFDWLQJ E\ D E DQG F WKH VLGHV RI WULDQJOH DQG E\ $ % DQG & WKH DQJOHV O\LQJ RSSRVLWH WR WKHP WKH

ODZ RI VLQHV VWDWHV WKDW

��GLDP
&VLQ

F

%VLQ

E

$VLQ

D Θ=== ����

ZKHUH Θ LV WKH FLUFOH WKDW LQVFULEHV WKH WULDQJOH� 7KH ODZ RI FRVLQHV VWDWHV WKDW

&FRVDE�EDF ��� −+= ����

ZLWK DQDORJRXV UHODWLRQVKLSV KROGLQJ IRU WKH RWKHU VLGHV� 7KH IRUP RI UHODWLRQVKLS ���� LV WKH VDPH

DV �����

,Q SUDFWLFH WKH WZR LQGLFDWRUV HPSKDVL]H GLIIHUHQW FKDUDFWHULVWLFV RI D WKUHH�FXUUHQF\ ZRUOG� WKH

LPSOLHG FRUUHODWLRQ FRQFHQWUDWHV RQ WKH SDLUZLVH UHODWLRQVKLSV� ZKLOH WKH *+, FRQGHQVHV WKH WKUHH�

ZD\ UHODWLRQVKLS� )RU WKLV UHDVRQ ZH FDQ FODLP WKDW LW SURYLGHV D PHDQLQJIXO PHDVXUH RI JOREDO

IRUHLJQ H[FKDQJH PDUNHW FRQGLWLRQV�

��� 7KH WHUP VWUXFWXUH

6R IDU ZH KDYH SDLG DWWHQWLRQ PRVWO\ WR WKH *+,��0� 2WKHU OLTXLG FRQWUDFWV FDQ EH XVHG WR

FDOFXODWH WKH *+,V IRU GLIIHUHQW PDWXULWLHV� VR WR JHW D WHUP VWUXFWXUH RI JOREDO KD]DUG� )LJ� �

GHSLFWV WKLV WHUP VWUXFWXUH IRU WKH GDLO\ GDWD LQ ����� 7KH PRVW SHFXOLDU WUDLW LV WKH ZLGHQLQJ RI WKH

WHUP VWUXFWXUH LQ FRQMXQFWLRQ ZLWK SHULRGV RI KLJK YRODWLOLW\� 7KLV SKHQRPHQRQ LV DQDORJRXV WR WKH

RQH REVHUYHG LQ WKH WHUP VWUXFWXUH RI WKH LQWHUHVW UDWH� :H ZLOO QRWLFH LQ WKH QH[W VHFWLRQ WKDW WKH

WHUP VWUXFWXUH RI ULVN LV SDUWLFXODUO\ VHQVLWLYH WR SROLF\ DFWLRQV WR WKH SRLQW WKDW LW FDQ EH WDNHQ DV

DQ LQGLFDWRU RI PDUNHW WHQVLRQ DQG RI WKH HIIHFWV RI SROLF\ PHDVXUHV RQ PDUNHW G\QDPLFV�

� 7KH� EHKDYLRXU� RI� WKH� *+,� GXULQJ� WKH�PDUNHW� WXUEXOHQFH� RI� ����
DQG�WKH�ELUWK�RI�WKH�HXUR

)LJ� � VKRZV WKH GDLO\ *+,��0 EHWZHHQ 6HSWHPEHU �� ���� DQG )HEUXDU\ � ����� 7KLV VHFWLRQ

IRFXVHV RQ WKH PDLQ IHDWXUHV RQH FDQ GHWHFW LQ WKH WLPH VHULHV RI WKH *+,��0 RYHU WKH VDPSOH

SHULRG DQG DQ RYHUYLHZ RI WKH HXUR·V ILUVW IHZ ZHHNV RI OLIH�

��� 7KH PRYHPHQWV LQ WKH *+,��0

7KH ILUVW IHDWXUH LV WKH LQFUHDVLQJ WUHQG RYHU WKH VDPSOH SHULRG� +RZHYHU WKLV LQFUHDVH LV QRW

PRQRWRQLF� 5DWKHU LW SURFHHGV LQ VWHSV XQWLO WKH ODVW SDUW RI WKH SHULRG ZKHQ WKH *+,��0 RVFLOODWHV

ZLGHO\ DQG IODUHV XS LQ UDSLG VXFFHVVLRQ� PRVW QRWDEO\ DW WKH EHJLQQLQJ RI 2FWREHU ���� ZKHQ WKH

*+,��0 UHDFKHV LWV SHDN RI DERXW ����� DJDLQVW D ´QRUPDOµ UDQJH EHWZHHQ � DQG ���

7KH VHFRQG IHDWXUH UHJDUGV WKH WURXJKV LQ WKH *+,��0 RYHU WKH ODVW WZR \HDUV� ZKLFK SUHFHGH WKH

VXGGHQ LQFUHDVH UHODWHG WR WKH FULVHV LQ 6RXWK (DVW $VLD� $IWHU HDFK RI WKHVH FULVHV WKH *+,��0

URVH WR KLJKHU SODWHDXV�

                                                     
�� 7KH VFDOH RI )LJ� � DFWXDOO\ GRHV QRW LQFOXGH WKH SHDN YDOXH� LQ RUGHU QRW WR FRPSUHVV WKH JUDSK WRR PXFK�
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7KH WKLUG DQG PRVW LPSRUWDQW IHDWXUH LV FRQQHFWHG WR WKH PRVW VHYHUH HSLVRGH RI MXPS LQ KD]DUG

WKDW WRRN SODFH RQ 2FWREHU � ���� DQG ZDV QRW UHODWHG WR DQ\ SDUWLFXODU HSLVRGH RI FULVLV RU WKH

GLVFORVXUH RI QHZV RQ HFRQRPLF IXQGDPHQWDOV LQ WKH ODUJH GHYHORSHG HFRQRPLHV� 5DWKHU WKLV

HSLVRGH KLJKOLJKWV KRZ KD]DUGRXV FRQGLWLRQV FDQ EH WKH UHVXOW RI WHQVLRQV RYHU ZKLFK WKH QDWLRQDO

DXWKRULWLHV KDYH OLWWOH FRQWURO�

7KH JUDSK RI WKH *+, WHUP VWUXFWXUH RYHU ���� DQG WKH ILUVW ZHHNV RI ����� VKRZQ LQ )LJ� ��

VWUHVVHV WKH SRLQW� 7KH 5XVVLDQ FULVLV LQ $XJXVW WULJJHUHG D VXEVWDQWLDO LQFUHDVH LQ WKH *+,

DVVRFLDWHG ZLWK D ZLGHQLQJ RI WKH WHUP VWUXFWXUH WKDW SHUVLVWHG WKURXJKRXW 6HSWHPEHU DQG ZDV

RQO\ EULHIO\ GDPSHQHG ZKHQ� LQ HDUO\ 2FWREHU� WKH 86 &RQJUHVV DSSURYHG WKH LQFUHDVH RI WKH RI

,0) TXRWD HTXLYDOHQW WR 86' �� ELOOLRQ� 7KHQ RQ 2FWREHU �WK WKH ZRUOG ILQDQFLDO PDUNHWV ZHUH

VXGGHQO\ VKDNHQ E\ WKH H[WUDRUGLQDULO\ YRODWLOLW\ LQ WKH GROODU H[FKDQJH UDWH ZKLFK OHG WR D ORVV RI

DERXW �� SHUFHQW RYHU WKH \HQ LQ �� KRXUV� $FFRUGLQJ WR PDUNHW SDUWLFLSDQWV WKLV HSLVRGH ZDV

FDXVHG E\ D ODUJH EXLOG XS RI VSHFXODWLYH SRVLWLRQV E\ KHGJH IXQGV WKDW KDG EHHQ DUELWUDJLQJ RQ WKH

LQWHUHVW UDWH GLIIHUHQWLDO EHWZHHQ -DSDQ DQG WKH 86� 7KH XQH[SHFWHG LQFUHDVH RI WKH \HQ

�VWDWHPHQWV E\ WKH -DSDQHVH DXWKRULWLHV KDG EHHQ ZLGHO\ LQWHUSUHWHG DV SUHVVLQJ IRU D ZHDNHU \HQ

WR ERRVW WKH H[SRUW� KDG IRUFHG WKHP WR FRYHU SUHFLSLWRXVO\ WKHLU VKRUW SRVLWLRQV� +RZHYHU WKH

VFDOH RI WKH RSHUDWLRQV KDG D VHYHUH LPSDFW RQ WKH PDUNHW OLTXLGLW\ ZKLFK� DOUHDG\ UHGXFHG E\ IHDUV

RI D JOREDO FUHGLW FUXQFK� TXLFNO\ GULHG XS�

+D]DUGRXV FRQGLWLRQV SHUVLVWHG IRU D IHZ GD\V XQWLO WKH 8�6� )HGHUDO 5HVHUYH GHFLGHG WR ORZHU WKH

IHGHUDO IXQGV UDWH� 7KLV PHDVXUH FDOPHG WKH PDUNHWV� DV WKH LQYHVWRUV EHFRPH FRQYLQFHG WKDW WKH

$PHULFDQ PRQHWDU\ LQVWLWXWLRQV ZHUH UHDG\ WR LQMHFW OLTXLGLW\ LI QHFHVVDU\� WKHUHE\ SURGXFLQJ WZR

HIIHFWV� 7KH *+,V GURSSHG DV RQH ZRXOG H[SHFW DQG� PRUH LQWHUHVWLQJO\� WKH WHUP VWUXFWXUH RI

KD]DUG EHFDPH VXGGHQO\ IODW�

��� 7KH ELUWK DQG HDUO\ OLIH RI WKH HXUR

,W LV ZLGHO\ DFFHSWHG WKDW WKH HXUR ZDV GH IDFWR ERUQ RQ 'HFHPEHU �UG ���� ZLWK WKH FRQFHUWHG

DFWLRQ E\ FHQWUDO EDQNV LQ WKH (8��� FRXQWULHV WR ORZHU WKHLU UHIHUHQFH UDWH WR ��� SHUFHQW��� 7KH

*+,V DFWXDOO\ LQFUHDVHG WR GLIIHUHQW GHJUHHV� DQ HIIHFW WKDW ZH EHOLHYHV KLJKOLJKWV KRZ WKH PRYH

ZDV ODUJHO\ XQH[SHFWHG� 1HYHUWKHOHVV WKH PRYH E\ WKH HXUR DUHD FHQWUDO EDQNV FRLQFLGHG ZLWK WKH

UHMHFWLRQ E\ WKH %UD]LOLDQ 3DUOLDPHQW RI WKH ILVFDO SDFNDJH DJUHHG LQ WKH SURJUDP VXSSRUWHG E\ WKH

,0) ILQDQFLDO VXSSRUW� $V WKH HIIHFWV RI WKHVH WZR HYHQWV FDQQRW EH GLVHQWDQJOHG D FRQFOXVLYH

DVVHVVPHQW LV QRW SRVVLEOH�

7KH ODXQFK RI WKH HXUR DW WKH EHJLQQLQJ RI ���� ZDV DOVR IROORZHG E\ D WHPSRUDU\ ZLGHQLQJ RI WKH

WHUP VWUXFWXUH RI KD]DUG� DQG D QRWLFHDEOH LQFUHDVH LQ WKH KD]DUG� ZKLFK ZH LQWHUSUHW DV HQVXLQJ

IURP D JHQHUDO DGMXVWPHQW RI JOREDO PDUNHWV WR WKH LQWURGXFWLRQ RI D QHZ PDMRU FXUUHQF\�

1HYHUWKHOHVV HDUO\ -DQXDU\ ZDV FKDUDFWHUL]HG DOVR E\ WZR RWKHU HYHQWV WRWDOO\ XQUHODWHG WR (08�

7KH 86' RQ -DQXDU\ �WK ���� GHSUHFLDWHG DQG UHDFKHG D OHYHO RI ������ WR WKH \HQ� LWV ORZHVW OHYHO

VLQFH 2FWREHU ����� 7KH PDLQ UHDVRQ EHKLQG WKLV PRYHPHQW ZDV WKH FRQWLQXLQJ UHSDWULDWLRQ RI

IXQGV E\ -DSDQHVH FRPSDQLHV� GXH WR WKH �FUHGLW FUXQFK� LQ -DSDQ� )XUWKHUPRUH VHQLRU -DSDQHVH

JRYHUQPHQW RIILFLDOV� H[SUHVVHG SHVVLPLVP DERXW WKH 86'�-3< UDWH RYHU WKH QH[W \HDU ZKLOH DW WKH

VDPH WLPH UXPRUV RI H[SLULQJ RSWLRQV LQ WKH 86'�-3< ZLWK NQRFNRXW OHYHOV RI ��� DGGHG� DOEHLW

WHPSRUDULO\� VRPH XQFHUWDLQW\�

6XEVHTXHQWO\ RQ -DQXDU\ � DQG � ���� WKH 86' IHOO DJDLQVW WKH -DSDQHVH \HQ RQ FRQFHUQ WKDW D

ZRUVHQLQJ %UD]LOLDQ HFRQRP\ ZRXOG LQ WXUQ VORZ WKH 86 HFRQRPLF JURZWK �WKH 8QLWHG 6WDWHV

FRQGXFW RQH�ILIWK RI LWV WUDGH ZLWK %UD]LO�� 7KHVH FRQFHUQV ZHUH LQLWLDWHG E\ LQIRUPDWLRQ WKDW

                                                     
�� 2QO\ WKH %DQN RI ,WDO\� DOWKRXJK UHGXFLQJ LWV GLVFRXQW UDWH� PDLQWDLQHG WKH UDWH DW ��� SHUFHQW�
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%UD]LO·V VHFRQG�ODUJHVW VWDWH GHFODUHG D ��PRQWK PRUDWRULXP RQ LQWHUHVW SD\PHQWV RQ D 86' ��

ELOOLRQ ORDQ RZHG WR WKH IHGHUDO JRYHUQPHQW� ,Q DGGLWLRQ� WKH DXFWLRQ RI WKH QHZ ���\HDU -DSDQHVH

JRYHUQPHQW ERQGV ZHQW YHU\ ZHOO� ZKLFK KDG D SRVLWLYH LPSDFW RQ -DSDQHVH ERQG \LHOGV DQG

SURYLGHG D IXUWKHU EDVH IRU WKH DSSUHFLDWLRQ RI WKH \HQ� 7KH SROLWLFDO FRQYXOVLRQV LQ %UD]LO DW D

GLIILFXOW HFRQRPLF MXQFWXUH SURPSWHG D IHZ GD\V ODWHU WKH GHYDOXDWLRQ RI WKH UHDO DQG WKH

DEDQGRQPHQW RI WKH H[FKDQJH UDWH PHFKDQLVP� ZKLFK H[DFHUEDWHG WKH YRODWLOLW\ LQ WKH JOREDO

FXUUHQF\ PDUNHWV�

+RZHYHU DV D SULPD IDFLH HYLGHQFH ZH FDQ REVHUYH WKDW VLQFH WKH LQWURGXFWLRQ RI WKH HXUR HYHQ

VXFK D WUDXPDWLF HYHQW KDV IDLOHG WR WULJJHU DQ RXWEXUVW RI YRODWLOLW\� ZKLFK DOWKRXJK KLJK E\

KLVWRULFDO FRPSDULVRQ� DSSHDUV WR KDYH EHHQ VR IDU FRQILQHG WR D UHODWLYHO\ QDUURZ UDQJH�

� &RQFOXVLRQ

$IWHU WKH ODXQFK RI 6WDJH � RI (08 WKH IRUHLJQ H[FKDQJH PDUNHW ZLOO PRVW OLNHO\ VWUHQJWKHQ LWV

WULDQJXODU VWUXFWXUH RI ZKLFK WKH HXUR ZLOO EHFRPH D SLYRWDO FXUUHQF\� 7KXV WKH SROLF\ IROORZHG E\

WKH (XURSHDQ &HQWUDO %DQN ZLOO KDYH ZLGH UHSHUFXVVLRQV LQ WKH IRUHLJQ FXUUHQF\ PDUNHWV WKDW QHHG

WR EH FORVHO\ PRQLWRUHG WKURXJK VRPH V\QWKHWLF PHDVXUHV RI WKH JOREDO PDUNHW
V EHKDYLRU�

7KLV SDSHU KDV SURSRVHG D IRUZDUG�ORRNLQJ LQGLFDWRU RI PDUNHW ZLOG ULVN� �KHUH UHIHUUHG WR DV

KD]DUG� WKDW WDNHV LQWR DFFRXQW PDUNHWV H[SHFWDWLRQV RI IXWXUH FXUUHQF\ PRYHPHQWV� :H KDYH

DUJXHG WKDW VXFK D PHDVXUH� FRQVWUXFWHG IURP GDWD RQ FXUUHQF\ RSWLRQ LPSOLHG YRODWLOLWLHV� FDQ EH

LQWHUSUHWHG DV JDXJLQJ WKH OHYHO RI XQFHUWDLQW\ DQG KHQFH SHUFHLYHG JOREDO KD]DUG SUHYDLOLQJ LQ WKH

IRUHLJQ H[FKDQJH PDUNHWV� :H KDYH VKRZQ KRZ LW GLIIHUV IURP RWKHU PHDVXUHV RI YRODWLOLW\� ZKLFK

DUH HVVHQWLDOO\ EDFNZDUG ORRNLQJ �DQG ELDVHG E\ WKH ORZ VLJQDO WR QRLVH UDWLR W\SLFDO RI KLJK

IUHTXHQF\ GDWD��

7KH *+, FRQVWLWXWHV D XVHIXO LQVWUXPHQW WKDW FRXOG KHOS WR DVVHVV V\VWHPLF ULVNV� SLQSRLQW VRPH RI

WKH IDFWRUV WKDW DIIHFW PDUNHW SHUFHSWLRQ RI ULVN DQG HYDOXDWH WKH HIIHFWV RI SROLF\ GHFLVLRQV� ,Q WKLV

UHJDUG ZH KDYH VKRZQ KRZ WKH WXUEXOHQFH WKDW KDV SHUVLVWHG LQ WKH FXUUHQF\ PDUNHWV LQ WKH

VHFRQG KDOI RI ���� KDV DIIHFWHG WKH *+, DQG WKH NLQG RI LPSOLFDWLRQV RQH FDQ GUDZ IURP WKH GDLO\

DQDO\VLV RI WKH *+, DW YDULRXV PDWXULWLHV�

)XUWKHU UHVHDUFK LQ WKLV DUHD VKRXOG IRFXV RQ RQH LPSRUWDQW HOHPHQW� ZKLFK ZDV KLJKOLJKWHG LQ

VHFWLRQ ���� QDPHO\ WKH WHUP VWUXFWXUH RI LPSOLHG YRODWLOLWLHV� $ QRWHZRUWK\ IHDWXUH RI ILJ� � LV WKH

LQYHUVLRQ RI WKH WHUP VWUXFWXUH GXULQJ SHULRGV RI FULVLV� ,Q QRUPDO WLPHV� LQWXLWLYHO\� WKH *+,��0

ZRXOG EH ORZHU WKDQ WKH *+,��0� ZKLFK LQ WXUQ ZRXOG EH ORZHU WKDQ *+,��0 DQG VR RQ� %XW DW

WKH RXWVHW RI FULVHV QRWDEO\ LQ 7KDLODQG� ,QGRQHVLD� .RUHD� DQG LQ WKH DIWHUPDWK RI WKH GHEW GHIDXOW

LQ 5XVVLD ZH REVHUYH WKDW WKH WHUP VWUXFWXUH RI WKH *+, LV VXGGHQO\ LQYHUWHG �VHH )LJ� �� DQG WKH

GLVFUHSDQF\ ZLGHQV�

7KLV VW\OL]HG IDFW VXJJHVWV D FRQMHFWXUH� 2QH RI WKH PRVW GLIILFXOW MXGJHPHQW FDOOV IRU SROLF\ PDNHUV

DQG LQYHVWRUV LV WR GLVWLQJXLVK VKRUW WHUP RXWEXUVWV RI YRODWLOLW\ VSXUUHG E\ ODFN RI LQIRUPDWLRQ RU

XQFHUWDLQW\ RYHU IXWXUH FRXUVH RI SROLF\ IURP YRODWLOLW\ LQGXFHG E\ H[FKDQJH UDWH DGMXVWPHQWV

UHIOHFWLQJ FKDQJHV LQ IXQGDPHQWDOV� $ FOHDU FXW VROXWLRQ WR WKLV GLOHPPD LV XQOLNHO\ WR EH GHYLVHG�

EXW RQH FDQ FRQYLQFLQJO\ DUJXH WKDW WKH LQYHUWHG *+, WHUP VWUXFWXUH LV D VLJQ WKDW VKRUW WHUP

XQFHUWDLQW\ SUHGRPLQDWHV LQ WKH PDUNHW� :KHQ WKLV KDSSHQV LW ZRXOG EH D V\PSWRP WKDW HLWKHU

DJHQWV KDYH LQVXIILFLHQW LQIRUPDWLRQ RU WKDW WKH\ DUH XQDEOH WR SURFHVV WKH DYDLODEOH LQIRUPDWLRQ

HIILFLHQWO\ DQG XQDPELJXRXVO\� 2Q WKH FRQWUDU\ ZKHQ WKH WHUP VWUXFWXUH RI WKH *+, GLVSOD\V

V\QFKURQRXV PRYHPHQWV RQH FRXOG DUJXH WKDW WKH PDUNHW LV DGMXVWLQJ LQ UHVSRQVH WR SHUFHLYHG
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FKDQJHV LQ WKH IXQGDPHQWDOV�

7KLV FRQMHFWXUH QHHGV FHUWDLQO\ WR EH SXW RQ VRXQGHU WKHRUHWLFDO JURXQGV DQG EH FRUURERUDWHG E\

HFRQRPHWULF HYLGHQFH� EXW LW ZRXOG EH H[WUHPHO\ XVHIXO LI LW FRXOG SURYLGH DQ LQWHUSUHWDWLRQ RI WKH

IRUHLJQ H[FKDQJH PRYHPHQWV WR JXLGH SROLF\ GHFLVLRQV�
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$QQH[�� &RPSDULVRQ� EHWZHHQ� WKH� DFWXDO� DQG� VLPXODWHG� LQFUHPHQWV� RI
TXDGUDWLF�YDULDWLRQ

Spot 1 Spot 2        Actual    Simulated Bm
USDDEM USDJPY 47% 25%
USDDEM USDCHF 89% 91%
USDDEM USDGBP 71% 50%
USDDEM USDCAD 17% 0%
USDDEM DEMJPY 40% 27%
USDDEM DEMCHF 26% 0%
USDDEM GBPDEM 20% 54%
USDDEM CADDEM 89% 94%
USDJPY USDCHF 51% 25%
USDJPY USDGBP 32% 13%
USDJPY USDCAD 10% 1%
USDJPY DEMJPY 44% 23%
USDJPY DEMCHF 9% 2%
USDJPY GBPDEM 9% 12%
USDJPY CADDEM 44% 25%
USDCHF USDGBP 66% 46%
USDCHF USDCAD 17% 1%
USDCHF DEMJPY 31% 25%
USDCHF DEMCHF 32% 8%
USDCHF GBPDEM 18% 50%
USDCHF CADDEM 82% 87%
USDGBP USDCAD 15% 0%
USDGBP DEMJPY 29% 13%
USDGBP DEMCHF 16% 0%
USDGBP GBPDEM 34% 1%
USDGBP CADDEM 57% 48%
USDCAD DEMJPY 8% 0%
USDCAD DEMCHF 3% 0%
USDCAD GBPDEM 2% 1%
USDCAD CADDEM 25% 6%
DEMJPY DEMCHF 26% 1%
DEMJPY GBPDEM 10% 14%
DEMJPY CADDEM 37% 24%
DEMCHF GBPDEM 10% -1%
DEMCHF CADDEM 26% 0%
GBPDEM CADDEM 22% 51%
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5HIHUHQFHV

%DUWROLQL /� DQG *�0� %RGQDU ������ ´$UH ([FKDQJH 5DWHV ([FHVVLYHO\ 9RODWLOH DQG :KDW 'RHV

¶([FHVVLYHO\ 9RODWLOH· 0HDQV $Q\ZD\"µ ,0) :RUNLQJ 3DSHU� 1R� ����� $XJXVW�

%ODFN� )� DQG 0� 6FKROHV ������ ´7KH 3ULFLQJ RI 2SWLRQV DQG &RUSRUDWH /LDELOLWLHVµ -RXUQDO RI

3ROLWLFDO (FRQRP\� 9RO� ��� 0D\�-XQH� SS� �������

%XWOHU� &� DQG 1� &RRSHU ������ ´,PSOLHG ([FKDQJH 5DWH &RUUHODWLRQV DQG 0DUNHW 3HUFHSWLRQV

RI (XURSHDQ 0RQHWDU\ 8QLRQµ� %DQN RI (QJODQG 4XDUWHUO\ %XOOHWLQ� 1R� �� 1RYHPEHU� SS���������

'H 5RVD� '�)� �HG�� ������ ´&XUUHQF\ 'HULYDWLYHVµ :LOH\ 	 6RQV� 1HZ <RUN� 1<�

'XIILH� '� ������ '\QDPLF $VVHW 3ULFLQJ 7KHRU\� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV� 3ULQFHWRQ� 1-�

*DUPDQ� 0� %� DQG 6� :� .RKOKDJHQ ������ ´)RUHLJQ &XUUHQF\ 2SWLRQ 9DOXHVµ� -RXUQDO RI

,QWHUQDWLRQDO 0RQH\ DQG )LQDQFH� 9RO� �� SS� ��������

+HDWK� '�� 5� -DUURZ� DQG $� 0RUWRQ ������ ´%RQG 3ULFLQJ DQG WKH 7HUP 6WUXFWXUH RI ,QWHUHVW

5DWHV� $ 1HZ 0HWKRGRORJ\ IRU &RQWLQJHQW &ODLPV 9DOXDWLRQ�µ (FRQRPHWULFD� ��� �������

,VDUG� 3� ������ ´([FKDQJH 5DWH (FRQRPLFVµ� &DPEULGJH 8QLYHUVLW\ 3UHVV� &DPEULGJH� (QJODQG�

.XQLWD� +� ������ 6WRFKDVWLF )ORZV DQG 6WRFKDVWLF 'LIIHUHQWLDO (TXDWLRQV� &DPEULGJH 8QLYHUVLW\

3UHVV� 1HZ <RUN� 1<�

0DF'RQDOG� 5� DQG 0� 3� 7D\ORU ������ ´([FKDQJH 5DWH (FRQRPLFV� D 6XUYH\µ� ,0) 6WDII

3DSHUV� 9RO� ��� SS������
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