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$EVWUDFW

7KLV SDSHU UHYLHZV WKH HYLGHQFH RQ WKH VRXUFHV RI EXVLQHVV F\FOHV ZLWKLQ DQG DFURVV FRXQWULHV

DQG WKH LPSOLFDWLRQV IRU WKH LPSRUWDQFH RI ERUGHUV LQ EXVLQHVV F\FOHV� $ VLPSOH HFRQRPHWULF PRGHO

LV SUHVHQWHG DQG DSSOLHG WR ZLWKLQ^8�6� DQG FURVV^FRXQWU\ GDWD LQ RUGHU WR SURYLGH D IUDPHZRUN

IRU LQWHUSUHWLQJ WKH OLWHUDWXUH� 8VLQJ WKHVH HVWLPDWHV DV D EHQFKPDUN� GDWD LVVXHV� DOWHUQDWLYH PRG�

HOV� DQG VWLOO RWKHU DSSURDFKHV WR TXDQWLI\LQJ VRXUFHV RI FRPRYHPHQW DUH VXUYH\HG� 2YHUDOO� WKH

HYLGHQFH VXJJHVWV WKUHH JHQHUDO FRQFOXVLRQV� )LUVW� FRPPRQ VKRFNV DUH OHVV LPSRUWDQW LQ LQWHUQD�

WLRQDO qXFWXDWLRQV WKDQ LQ ZLWKLQ^FRXQWU\ qXFWXDWLRQV� 6HFRQG� UHJLRQ^VSHFLpF VKRFNV DFFRXQW IRU

D ODUJHU VKDUH RI YDULDWLRQ LQ LQWHUQDWLRQDO GDWD WKDQ LQ ZLWKLQ^FRXQWU\ GDWD� )LQDOO\� LQGXVWU\^

VSHFLpF VKRFNV� PHDVXUHG DFFXUDWHO\� DUH D VPDOOHU VRXUFH RI YDULDWLRQ LQWHUQDWLRQDOO\ WKDQ ZLWKLQ

FRXQWULHV� 7KH SDSHU WKHQ DUJXHV WKDW ORZHULQJ HFRQRPLF ERUGHUV DPRQJ QDWLRQV WKURXJK SDFWV OLNH

(08 VKRXOG PDNH WKH VRXUFHV RI LQWHUQDWLRQDO qXFWXDWLRQV ORRN VRPHZKDW PRUH OLNH WKH VRXUFHV RI

ZLWKLQ^FRXQWU\ qXFWXDWLRQV� DOWKRXJK WKH HoHFWV DUH XQFHUWDLQ�



�� ,QWURGXFWLRQ

7UDGLWLRQDOO\� EXVLQHVV F\FOH UHVHDUFK KDV IRFXVHG RQ DJJUHJDWH VRXUFHV RI QDWLRQDO EXVLQHVV

F\FOHV� )RU H[DPSOH� PDQ\ VWXGLHV KDYH H[DPLQHG WKH UROH RI PRQHWDU\ SROLF\ LQ WKH 8�6� EXVLQHVV

F\FOH �UHFHQW H[DPSOHV LQFOXGH &KULVWLDQR� (LFKHQEDXP� DQG (YDQV ������ DQG &RFKUDQH ��������

$ UHFHQW OLWHUDWXUH KDV H[WHQGHG WKH WUDGLWLRQDO OLQH RI EXVLQHVV F\FOH DQDO\VLV LQ WZR GLUHFWLRQV�

)LUVW� UHFRJQL]LQJ WKDW D QDWLRQ LV FRPSULVHG RI PDQ\ UHJLRQV DQG LQGXVWULHV� UHVHDUFKHUV KDYH H[DP�

LQHG VRXUFHV RI qXFWXDWLRQV DW ERWK DJJUHJDWH DQG GLVDJJUHJDWH OHYHOV� 3DUWLFXODUO\� VWXGLHV LQ WKLV

OLWHUDWXUH KDYH FRQVLGHUHG WKH LPSRUWDQFH RI QDWLRQDO� UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF GLV�

WXUEDQFHV LQ TXDQWLW\ qXFWXDWLRQV H[SHULHQFHG E\ D QDWLRQ DQG SURSDJDWLRQ RI WKRVH GLVWXUEDQFHV

DFURVV UHJLRQV DQG LQGXVWULHV ZLWKLQ D QDWLRQ�� 6HFRQG� UHVHDUFKHUV KDYH H[DPLQHG WKH VRXUFHV RI

LQWHUQDWLRQDO EXVLQHVV F\FOHV� 5HFHQW VWXGLHV KDYH DQDO\]HG WKH UHODWLYH LPSRUWDQFH RI FRPPRQ LQ�

WHUQDWLRQDO� QDWLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF GLVWXUEDQFHV LQ TXDQWLW\ qXFWXDWLRQV H[SHULHQFHG

E\ GLoHUHQW QDWLRQV DQG SURSDJDWLRQ RI WKRVH GLVWXUEDQFHV DFURVV QDWLRQV DQG LQGXVWULHV�

7KH QHZHU OLWHUDWXUH RQ VRXUFHV RI qXFWXDWLRQV ZLWKLQ DQG DFURVV FRXQWULHV SURYLGHV HYLGHQFH

RQ WKH LPSRUWDQFH RI ERUGHUV LQ EXVLQHVV F\FOH qXFWXDWLRQV� 7KH ZRUOG HFRQRP\ LV GLYLGHG E\ FOHDUO\

GHpQHG ERUGHUV WKDW GHOLQHDWH QDWLRQV� (DFK QDWLRQ LV IXUWKHU GLYLGHG� WR YDU\LQJ GHJUHHV� E\ FOHDUO\

GHpQHG ERUGHUV WKDW GHOLQHDWH UHJLRQV� 7R GDWH� GLoHUHQW QDWLRQV JHQHUDOO\ GHWHUPLQH PRQHWDU\ DQG

pVFDO SROLFLHV LQGHSHQGHQWO\ DQG UHVWULFW PLJUDWLRQ� 5HJLRQV ZLWKLQ D QDWLRQ W\SLFDOO\ GHWHUPLQH

ORFDO pVFDO SROLFLHV EXW DUH DoHFWHG E\ QDWLRQDO PRQHWDU\ DQG pVFDO SROLF\ DQG DOORZ IUHH PLJUDWLRQ

DPRQJ UHJLRQV� ,QGXVWU\ PL[HV YDU\ DFURVV QDWLRQV DV ZHOO DV UHJLRQV ZLWKLQ D QDWLRQ� &RPSDULQJ

WKH LPSRUWDQFH RI GLoHUHQW W\SHV RI GLVWXUEDQFHV WR UHJLRQV ZLWK WKH LPSRUWDQFH RI FRUUHVSRQGLQJ

GLVWXUEDQFHV WR QDWLRQV DURXQG WKH ZRUOG SURYLGHV HYLGHQFH RQ WKH LPSRUWDQFH RI HFRQRPLF ERUGHUV�

)RU H[DPSOH� FRPSDULQJ WKH LPSRUWDQFH RI QDWLRQDO DQG VWDWH^VSHFLpF VKRFNV LQ WKH 8�6� WR WKH

� 7 K LV S DS HU VX U Y H\ V WK H HY LG HQ FH RQ Z LWK LQ ^FRX Q WU \ DQ G FU RVV^FRX Q WU \ TXDQ W LW \ q X FWX DWLRQ V� H[ FOX G LQ J VWX G LHV�
VX FK DV ( Q JHO DQ G 5RJHU V ������� WK DW H[ DP LQ H SU LFH Y DU LDWLRQ �
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LPSRUWDQFH RI FRPPRQ DQG QDWLRQ^VSHFLpF VKRFNV WR (XURSHDQ QDWLRQV SURYLGHV VRPH HYLGHQFH RQ

KRZ WKH (XURSHDQ 0RQHWDU\ 8QLRQ �(08� PD\ DoHFW WKH EXVLQHVV F\FOHV RI PHPEHU QDWLRQV�

'UDZLQJ RQ WKH UHFHQW OLWHUDWXUH� WKLV SDSHU UHYLHZV WKH HYLGHQFH RQ WKH VRXUFHV RI EXVLQHVV

F\FOHV ZLWKLQ DQG DFURVV FRXQWULHV DQG WKH LPSOLFDWLRQV IRU WKH LPSRUWDQFH RI ERUGHUV LQ EXVLQHVV

F\FOHV�� $ VLPSOH HFRQRPHWULF PRGHO LV SUHVHQWHG DQG DSSOLHG WR ZLWKLQ^8�6� DQG FURVV^FRXQWU\

GDWD LQ RUGHU WR SURYLGH D EDVLF IUDPHZRUN IRU H[DPLQLQJ DQG LQWHUSUHWLQJ WKH OLWHUDWXUH� $IWHU

WKH PRGHO DQG EHQFKPDUN UHVXOWV DUH SUHVHQWHG� WKH SDSHU GLVFXVVHV DOWHUQDWLYH GDWD VSHFLpFDWLRQV

DQG GDWD LVVXHV� DOWHUQDWLYH PRGHO VSHFLpFDWLRQV� DQG VWLOO RWKHU DSSURDFKHV WR TXDQWLI\LQJ VRXUFHV

RI FRPRYHPHQW� ,Q DGGLWLRQ WR UHYLHZLQJ WKH YDULRXV DSSURDFKHV XVHG DQG UHVXOWV REWDLQHG LQ WKH

OLWHUDWXUH� WKLV VWXG\ SUHVHQWV QHZ HYLGHQFH RQ KRZ XVLQJ DOWHUQDWLYH VSHFLpFDWLRQV DoHFWV UHVXOWV

UHODWLYH WR WKH EHQFKPDUN� 7KH SDSHU WKHQ GLVFXVVHV WKH LPSOLFDWLRQV RI WKH RYHUDOO HYLGHQFH IRU WKH

UROH RI ERUGHUV LQ EXVLQHVV F\FOHV� VSHFXODWLQJ RQ ZKDW WKH EXVLQHVV F\FOH ZRXOG ORRN OLNH LQ D ZRUOG

ZLWKRXW HFRQRPLF ERUGHUV� $V SDFWV OLNH (08 DQG WKH 1RUWK $PHULFDQ )UHH 7UDGH $JUHHPHQW

�1$)7$� DUH H[WHQGHG� VXFK D ZRUOG PD\ HYHQWXDOO\ EH DW KDQG�

2YHUDOO� WKH HYLGHQFH UHYLHZHG LQ WKLV SDSHU \LHOGV WKUHH JHQHUDO FRQFOXVLRQV RQ WKH VRXUFHV RI

qXFWXDWLRQV ZLWKLQ DQG DFURVV FRXQWULHV� )LUVW� FRPPRQ VKRFNV DUH OHVV LPSRUWDQW LQ LQWHUQDWLRQDO

qXFWXDWLRQV WKDQ LQ ZLWKLQ^FRXQWU\ qXFWXDWLRQV� 6HFRQG� UHJLRQ^VSHFLpF VKRFNV DFFRXQW IRU D ODUJHU

VKDUH RI YDULDWLRQ LQ LQWHUQDWLRQDO GDWD WKDQ LQ ZLWKLQ^FRXQWU\ GDWD� )LQDOO\� LQGXVWU\^VSHFLpF

VKRFNV� PHDVXUHG DFFXUDWHO\� DUH D VPDOOHU VRXUFH RI YDULDWLRQ LQWHUQDWLRQDOO\ WKDQ ZLWKLQ FRXQWULHV�

7KLV SDSHU WKHQ DUJXHV WKDW ORZHULQJ HFRQRPLF ERUGHUV DPRQJ QDWLRQV WKURXJK SDFWV OLNH (08

VKRXOG PDNH WKH VRXUFHV RI LQWHUQDWLRQDO qXFWXDWLRQV ORRN VRPHZKDW PRUH OLNH WKH VRXUFHV RI ZLWKLQ^

FRXQWU\ qXFWXDWLRQV� 7KH HoHFWV DUH OLNHO\ WR EH PRGHVW� KRZHYHU� JLYHQ WKDW WKH HFRQRPLF ERUGHUV

DPRQJ QDWLRQV ZLOO UHPDLQ VWURQJHU WKDQ WKH ERUGHUV DPRQJ UHJLRQV ZLWKLQ D QDWLRQ� 0RUHRYHU�

� )RFX VLQ J RQ WK H VRX U FHV RI U HJLRQ DO q X FWX DWLRQ V� WK LV VWX G \ DE VWU DFWV IU RP WK H Q X P HU RX V VWX G LHV� VX FK DV /RQ J
DQ G 3 ORVVHU ������ DQ G 1 RU U E LQ DQ G 6 FK ODJHQ K DX I ������� WK DW H[ DP LQ H RQ O\ LQ G X VWU \ q X FWX DWLRQ V�
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WKH TXDOLWDWLYH HoHFWV DUH XQFHUWDLQ� EHFDXVH WKH VWUXFWXUDO IRUFHV EHKLQG WKH KLVWRULFDO HVWLPDWHV

RI FRPPRQ� UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF VKRFNV DUH QRW NQRZQ�

6HFWLRQ � SUHVHQWV D VLPSOH HFRQRPHWULF PRGHO XVHG LQ WKLV SDSHU DQG LQ PXFK RI WKH OLWHUDWXUH

WR GLVHQWDQJOH WKH VRXUFHV RI qXFWXDWLRQV� 6HFWLRQ � SUHVHQWV UHVXOWV IRU D EHQFKPDUN PRGHO pW WR

ZLWKLQ^8�6� DQG FURVV^FRXQWU\ GDWD DQG UHYLHZV WKH UHVXOWV REWDLQHG E\ SUHYLRXV VWXGLHV XVLQJ

HVVHQWLDOO\ WKH VDPH PRGHO� ,Q VHFWLRQ �� VRPH DOWHUQDWLYH GDWD VSHFLpFDWLRQV DQG GDWD LVVXHV DUH

GLVFXVVHG� 6HFWLRQV � DQG � VXUYH\ VRPH YDULDWLRQV RQ WKH EHQFKPDUN PRGHO XVHG LQ WKH OLWHUDWXUH�

6HFWLRQ � UHYLHZV VRPH RWKHU DSSURDFKHV WR H[DPLQLQJ VRXUFHV RI FRPRYHPHQW� 6HFWLRQ � SURYLGHV

D EURDG VXPPDU\ RI WKH OLWHUDWXUH DQG GUDZV LPSOLFDWLRQV IRU WKH UROH RI ERUGHUV LQ EXVLQHVV F\FOHV�

6HFWLRQ � FRQFOXGHV�

�� $ %DVLF 0RGHO DQG ,QWHUSUHWDWLRQV

:KLOH WKH OLWHUDWXUH RQ WKH VRXUFHV RI qXFWXDWLRQV ZLWKLQ DQG DFURVV FRXQWULHV IHDWXUHV D

YDULHW\ RI VSHFLpF PRGHOV� PDQ\ VWXGLHV KDYH XVHG YDULDQWV RI D VLPSOH HUURU PRGHO� 5HGXFHG WR LWV

HVVHQWLDO HOHPHQWV _ LQ SDUWLFXODU� VWULSSHG RI G\QDPLFV _ WKLV PRGHO WDNHV WKH IRUP

HU�L�W  FW � XU�W � QL�W � YU�L�W� ���

$FFRUGLQJ WR WKLV PRGHO� D VKRFN HU�L�W WR LQGXVWU\ L LQ UHJLRQ U �IRU VLPSOLFLW\� ?UHJLRQ� LV XVHG WR

UHIHU WR ERWK D UHJLRQ ZLWKLQ D QDWLRQ DQG WR D QDWLRQ� UHqHFWV� D FRPPRQ �QDWLRQDO IRU ZLWKLQ^8�6�

DQDO\VLV RU ZRUOG IRU FURVV^FRXQWU\ DQDO\VLV� VKRFN FW� D UHJLRQ U^VSHFLpF VKRFN XU�W� DQ LQGXVWU\

L^VSHFLpF VKRFN QL�W� DQG D VKRFN LGLRV\QFUDWLF WR LQGXVWU\ L LQ UHJLRQ U�� 0DQ\ VWXGLHV� VXFK DV

$OWRQML DQG +DP ������� 1RUUELQ DQG 6FKODJHQKDXI ������ ������ DQG 6WRFNPDQ ������� HVWLPDWH

PRGHOV KDYLQJ WKH EDVLF IRUP RI ���� 2WKHUV� VXFK DV *KRVK DQG :ROI ������� FDQ EH YLHZHG DV

LPSOLFLWO\ RU H[SOLFLWO\ XVLQJ ��� WR LQWHUSUHW FURVV^UHJLRQ DQG FURVV^LQGXVWU\ FRUUHODWLRQV�

� ,Q WK LV P RG HO� G LVDJJU HJDWH VK RFN V K DY H DJJU HJDWH HoHFWV RQ O\ WK U RX JK Z K DW $ OWRQ ML DQ G + DP ������ ODE HO WK H
?FROOHFWLY H LP S DFW�� )RU H[ DP S OH� WK H P RG HO DOORZ V WK H DY HU DJH OHY HO RI LQ G X VWU \ ^VS HFLp F VK RFN V LQ D JLY HQ
S HU LRG WR G LoHU IU RP ]HU R DQ G WK HU HE \ DoHFW WK H OHY HO RI DFWLY LW\ LQ D Q DWLRQ DV D Z K ROH� 7 K H P RG HO G RHV Q RW
FDS WX U H /LOLHQ 
V ������ VHFWRU DO VK LIWV HoHFWV� LQ Z K LFK WK H FU RVV^VHFWRU Y DU LDQ FH RI WK H VK RFN V DW D S RLQ W LQ
WLP H DFWX DOO\ DoHFWV WK H OHY HO RI DJJU HJDWH DFWLY LW\ �
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7\SLFDOO\� WKH HUURU PRGHO ��� LV LGHQWLpHG E\ DVVXPLQJ WKH FRPPRQ� UHJLRQ^VSHFLpF� DQG

LQGXVWU\^VSHFLpF VKRFNV WR EH PXWXDOO\ LQGHSHQGHQW� $FFRUGLQJO\� D UHJLRQ^VSHFLpF VKRFN LV MXVW

WKDW� D VKRFN XU�W WR UHJLRQ U DW WLPH W GRHV QRW DoHFW DQ\ RWKHU UHJLRQ DW WLPH W DQG LV XQFRUUHODWHG

ZLWK DOO RWKHU VKRFNV� :KLOH VRPH PD\ YLHZ WKLV IRUPXODWLRQ DV RYHUO\ UHVWULFWLYH� LW LQ IDFW SURYLGHV

D XVHIXO EHQFKPDUN HVWLPDWH _ D ORZHU ERXQG _ RI WKH LPSRUWDQFH RI UHJLRQ^VSHFLpF DQG LQGXVWU\^

VSHFLpF IRUFHV� $SSOLHG WR UHJLRQV ZLWKLQ WKH 8�6�� IRU H[DPSOH� WKH PRGHO DWWULEXWHV DOO FRPRYHPHQW

DPRQJ UHJLRQV WR WKH FRPPRQ DQG LQGXVWU\^VSHFLpF FRPSRQHQWV� ,I VRPH RI WKH REVHUYHG UHJLRQDO

FRPRYHPHQW LQ IDFW VWHPV IURP FRUUHODWLRQ DPRQJ WKH UHJLRQ^VSHFLpF VKRFNV RU IURP D VKRFN WR

UHJLRQ U KDYLQJ FRQWHPSRUDQHRXV HoHFWV RQ UHJLRQ V� WKH HVWLPDWHV ZLOO JHQHUDOO\ RYHUVWDWH WKH

LPSRUWDQFH RI WKH QDWLRQDO FRPSRQHQW DQG XQGHUVWDWH WKH LPSRUWDQFH RI WKH UHJLRQ VKRFNV� &ODUN

������ UHSRUWV WKDW DXJPHQWLQJ DQ DJJUHJDWHG� ZLWKLQ^8�6� PRGHO WR DOORZ VHSDUDWH VKRFNV FRPPRQ

WR SDUWLFXODU JURXSV RI UHJLRQV UHGXFHV WKH HVWLPDWHG LPSRUWDQFH RI WKH FRPPRQ QDWLRQDO VKRFN

DQG UDLVHV WKH RYHUDOO LPSRUWDQFH RI UHJLRQ VKRFNV��

$V GLVFXVVHG LQ VWXGLHV VXFK DV $OWRQML DQG +DP ������� &ODUN ������� 1RUUELQ DQG 6FKODJHQ�

KDXI ������ ������ DQG 6WRFNPDQ ������� WKH FRPPRQ� UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF VKRFNV

WKDW GULYH EXVLQHVV F\FOH YDULDWLRQ LQ WKH PRGHO DUH JHQHUDOO\ YLHZHG DV KDYLQJ D YDULHW\ RI VRXUFHV�

,Q ZLWKLQ^FRXQWU\ DQDO\VLV� WKH FRPPRQ VKRFN FDSWXUHV WKH HoHFWV RI LQQRYDWLRQV LQ DJJUHJDWH �QD�

WLRQDO� VXSSO\ DQG GHPDQG� VXFK DV pVFDO RU PRQHWDU\ SROLF\ FKDQJHV� 5HFHQW HYLGHQFH VXJJHVWV

WKDW� ZLWKLQ WKH 8�6�� UHJLRQ^VSHFLpF VKRFNV PD\ KDYH VHYHUDO VRXUFHV� +RRNHU DQG .QHWWHU ������

DQG 'DYLV� HW� DO� ������ pQG WKDW FKDQJHV LQ WKH UHJLRQDO GLVWULEXWLRQ RI QDWLRQDO PLOLWDU\ VSHQGLQJ

KDYH VLJQLpFDQW UHJLRQ^VSHFLpF HoHFWV� 7KH PRGHO GHYHORSHG E\ 6DPRO\N ������ DQG HPSLULFDO HYL�

GHQFH SUHVHQWHG E\ 6DPRO\N ������ VXJJHVWV UHJLRQDO KHWHURJHQHLW\ LQ pQDQFLDO FRQGLWLRQV WR EH DQ

LPSRUWDQW PHFKDQLVP IRU WKH JHQHUDWLRQ RI UHJLRQ^VSHFLpF qXFWXDWLRQV� ,W LV DOVR SRVVLEOH WR VSHF�

� )RFX VLQ J RQ MX VW WZ R^G LJLW LQ G X VWU LHV� + RU Y DWK DQ G 9 HU E U X JJH ������ DOORZ D VK RFN WR LQ G X VWU \ L WR K DY H DQ
LP P HG LDWH HoHFW RQ DQ \ LQ G X VWU \ M Z K LFK LV G LU HFWO\ OLQ N HG E \ DQ LQ S X W^RX WS X W U HODWLRQ VK LS � 7 K H + RU Y DWK DQ G
9 HU E U X JJH LG HQ WLp FDWLRQ DOVR S U RG X FHV D ODU JHU U ROH IRU LQ G X VWU \ VK RFN V WK DQ Z RX OG DQ LG HQ WLp FDWLRQ DVVX P LQ J
WK H VK RFN WR L K DV Q R FRQ WHP S RU DQ HRX V HoHFW RQ M�

�



XODWH WKDW UHJLRQ^VSHFLpF HPSOR\PHQW VKRFNV PD\ VWHP IURP FKDQJHV LQ UHJLRQDO pVFDO SROLF\� ,Q

FURVV^FRXQWU\ DQDO\VLV� WKH FRPPRQ FRPSRQHQW UHqHFWV LQWHUQDWLRQDO GHYHORSPHQWV VXFK DV RLO SULFH

FKDQJHV DQG FRPPRQ PRYHPHQWV LQ QDWLRQV
 PRQHWDU\ DQG pVFDO SROLFLHV� ,Q ERWK ZLWKLQ^FRXQWU\

DQG FURVV^FRXQWU\ DQDO\VLV� WKH LQGXVWU\^VSHFLpF VKRFNV VWHP IURP FKDQJHV LQ SURGXFW GHPDQG�

LQSXW SULFHV� DQG SURGXFWLYLW\ RU WHFKQRORJ\�

$GPLWWHGO\� KRZHYHU� LQWHUSUHWDWLRQ RI WKH VKRFNV LQ WKH HUURU PRGHO ��� LV FRPSOLFDWHG E\

WKH DEVHQFH RI DQ DFFRPSDQ\LQJ HFRQRPLF PRGHO� 7KH VWXGLHV XVLQJ VSHFLpFDWLRQV RI WKH IRUP

��� WR H[DPLQH VRXUFHV RI qXFWXDWLRQV JHQHUDOO\ GR VR ZLWKRXW JXLGDQFH IURP D FRQFUHWH HFRQRPLF

PRGHO� &HUWDLQO\� WKRXJK� QRW DOO VWXGLHV LQ WKH OLWHUDWXUH KDYH ZRUNHG ZLWKRXW JXLGDQFH IURP

WKHRU\� $V GLVFXVVHG LQ PRUH GHWDLO EHORZ� %D\RXPL DQG (LFKHQJUHHQ ������ DQG &KDPLH� HW� DO�

������ H[DPLQH WKH FRPRYHPHQW RI DJJUHJDWH VXSSO\ DQG GHPDQG VKRFNV LGHQWLpHG ZLWK YDULDQWV

RI %ODQFKDUG DQG 4XDK
V ������ VWUXFWXUDO 9$5� $KPHG� HW� DO� ������ DQG .ZDUN ������ DVVHVV

FRPRYHPHQW XVLQJ D VWUXFWXUDO 9$5 EDVHG RQ D G\QDPLF� VWRFKDVWLF� JHQHUDO HTXLOLEULXP PRGHO

IHDWXULQJ VKRFNV WR WHFKQRORJ\� ODERU VXSSO\� HWF�

�� $ %HQFKPDUN 6SHFLpFDWLRQ DQG 5HVXOWV IURP WKDW 6SHFLpFDWLRQ

7KLV VHFWLRQ pUVW SUHVHQWV D YHUVLRQ RI WKH EDVLF PRGHO ��� WKDW LQFRUSRUDWHV G\QDPLFV DQG D

ULFKHU SDUDPHWHUL]DWLRQ� %HQFKPDUN UHVXOWV IURP WKDW VSHFLpFDWLRQ DUH WKHQ SUHVHQWHG� 7KH VHFWLRQ

FRQFOXGHV E\ FRPSDULQJ WKH UHVXOWV WR WKRVH IURP SUHYLRXV VWXGLHV UHO\LQJ RQ HVVHQWLDOO\ WKH VDPH

PRGHO�

��� 7KH GLVDJJUHJDWH 9$5�IDFWRU PRGHO

7KH EHQFKPDUN PRGHO� UHIHUUHG WR KHQFHIRUWK DV WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO� WDNHV WKH

HVVHQWLDO IRUP ODLG RXW E\ $OWRQML DQG +DP ������ DQG 1RUUELQ DQG 6FKODJHQKDXI ������ ������� /HW

;U�L�W� ;U�W� ;L�W� DQG ;W GHQRWH JURZWK LQ� UHVSHFWLYHO\� LQGXVWU\ L LQ UHJLRQ U� UHJLRQ U� LQGXVWU\

� 7 K LV S DS HU U HIHU V WR WK H P RG HO DV D 9 $ 5 E HFDX VH WK H G \ Q DP LFV DU H FDS WX U HG E \ Z HLJK WHG DY HU DJHV RI ODJJHG
G HS HQ G HQ W Y DU LDE OHV� 1 RU U E LQ DQ G 6 FK ODJHQ K DX I ������ ������ K RZ HY HU � DOORZ WK H FRP P RQ � U HJLRQ ^VS HFLp F� DQ G
LQ G X VWU \ ^VS HFLp F IDFWRU V WR IROORZ DX WRU HJU HVVLY H S U RFHVVHV DQ G Y LHZ WK H P RG HO DV p WWLQ J Z LWK LQ WK H JHQ HU DO
LQ G H[ P RG HO FODVV�

�



L� DQG HLWKHU WKH 8�6� RYHUDOO RU WKH ZRUOG� 7KH EDVLF PRGHO HTXDWLRQV DUH

;U�L�W  zU�L �
3;

S �

oU�L�S;WbS �
3;

S �

pU�L�S;U�WbS �
3;

S �

qU�L�S;L�WbS � HU�L�W ���

HU�L�W  rU�LFW � vU�LXU�W � yU�LQL�W � YU�L�W� ���

:LWK 5 UHJLRQV DQG , LQGXVWULHV� WKH PRGHO LQFOXGHV 5, HTXDWLRQV RI WKH IRUP ��� DQG 5, HTXDWLRQV

RI WKH IRUP ����

7KH VHW RI HTXDWLRQV RI WKH IRUP ��� FDSWXUHV WKH G\QDPLFV RI qXFWXDWLRQV ZLWK D UHVWULFWHG

YHUVLRQ RI D 9$5 IRU WKH VHW RI UHJLRQ^LQGXVWU\ YDULDEOHV� 7KH DJJUHJDWH YDULDEOHV RQ WKH ULJKW

VLGH RI ��� DUH FRQVWUXFWHG DV p[HG^ZHLJKW DYHUDJHV RI WKH UHJLRQ^LQGXVWU\ YDULDEOHV� ZLWK ZHLJKWV

FRUUHVSRQGLQJ WR RXWSXW RU HPSOR\PHQW VKDUHV�

;W  

5;

U  �

,;

L �

ZU�L;U�L�W�

5;

U  �

,;

L �

ZU�L  � ���

;U�W  

,;

L �

DU�L;U�L�W�

,;

L �

DU�L  � ���

;L�W  
5;

U  �

EU�L;U�L�W�
5;

U  �

EU�L  �� ���

/HWWLQJ <W GHQRWH WKH 5, d � YHFWRU RI UHJLRQ^LQGXVWU\ JURZWK UDWHV� WKH V\VWHP RI 5, HTXDWLRQV

RI WKH IRUP ��� FDQ WKHQ EH ZULWWHQ DV D UHVWULFWHG 9$5�

<W  

3;

S �

gS<WbS � HW ���

gS  oS:5, � pS:5 � qS:, � ���

oS LV DQ 5, d � YHFWRU RI WKH o FRHrFLHQWV IRU ODJ S� pS LV DQ 5, d 5 PDWUL[ FRQWDLQLQJ WKH p

FRHrFLHQWV IRU ODJ S� qS LV DQ 5, d , PDWUL[ FRQWDLQLQJ WKH q FRHrFLHQWV IRU ODJ S� :5, LV D �d5,

DUUD\ RI WKH ZU�L ZHLJKWV� :5 LV DQ 5d5, PDWUL[ FRQWDLQLQJ WKH DU�L ZHLJKWV� DQG :, LV DQ ,d5,

PDWUL[ FRQWDLQLQJ WKH EU�L ZHLJKWV� 7KH ODJ OHQJWK 3 LV VHW DW � IRU TXDUWHUO\ GDWD DQG � IRU DQQXDO

GDWD�

�



7KH HUURU PRGHO ��� JHQHUDOL]HV ��� E\ DOORZLQJ XQUHVWULFWHG UHVSRQVH FRHrFLHQWV RQ WKH FRP�

PRQ� UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF VKRFNV� ,GHQWLpFDWLRQ� KRZHYHU� UHTXLUHV VRPH VFDOH

UHVWULFWLRQV� $FFRUGLQJO\� WKH YDULDQFHV RI WKH VWUXFWXUDO VKRFNV FW� XU�W �U  �� � � � � 5�� DQG QL�W

�L  �� � � � � ,� DUH DOO QRUPDOL]HG WR �� 7KH �U�L� vU�L� DQG yU�L FRHrFLHQWV DUH IUHH SDUDPHWHUV WR EH

HVWLPDWHG�

7KH GLVDJJUHJDWH 9$5�IDFWRU PRGHO LV HVWLPDWHG LQ D WZR^VWHS SURFHGXUH� ,Q WKH pUVW� WKH

5, UHJUHVVLRQV RI WKH IRUP ��� DUH HDFK HVWLPDWHG E\ 2/6� ,Q WKH VHFRQG� WKH UHJUHVVLRQ UHVLGXDOV

DUH XVHG LQ HVWLPDWLQJ WKH 5, HTXDWLRQV RI WKH HUURU PRGHO ��� E\ PD[LPXP OLNHOLKRRG �0/�� DV

LPSOHPHQWHG ZLWK WKH (0 DOJRULWKP� IROORZLQJ :DWVRQ DQG (QJOH ������ DQG 4XDK DQG 6DUJHQW

�������� :KLOH FRPSXWDWLRQDOO\ VLPSOH� WKLV HVWLPDWLRQ SURFHGXUH KDV DQ LPSRUWDQW GUDZEDFN�

FDOFXODWLQJ VWDQGDUG HUURUV IRU WKH HUURU PRGHO HVWLPDWHV LV LQWUDFWDEOH�� ,Q VPDOOHU PRGHOV� VWDQGDUG

HUURUV FDQ QRUPDOO\ EH HVWLPDWHG XVLQJ WKH LQYHUVH RI WKH RXWHU SURGXFW RI WKH VFRUH YHFWRU IURP

WKH (0 HVWLPDWHV �VHH 5XXG �������� ,Q WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO� KRZHYHU� WKH QXPEHU

RI HUURU PRGHO SDUDPHWHUV H[FHHGV WKH QXPEHU RI REVHUYDWLRQV� PDNLQJ WKH RXWHU SURGXFW VLQJXODU�

$FFRUGLQJO\� WKLV VWXG\� OLNH 1RUUELQ DQG 6FKODJHQKDXI ������ ������ JHQHUDOO\ RPLWV VWDQGDUG

HUURUV LQ SUHVHQWLQJ WKH GLVDJJUHJDWH PRGHO UHVXOWV� +RZHYHU� WR SURYLGH D URXJK VHQVH RI WKH

VDPSOLQJ XQFHUWDLQW\� IRU RQH VHW RI HVWLPDWHV _ EDVHG RQ TXDUWHUO\� ZLWKLQ^8�6 HPSOR\PHQW _

0RQWH &DUOR^JHQHUDWHG VWDQGDUG HUURUV DUH UHSRUWHG� 7KH 0RQWH &DUOR GDWD DUH JHQHUDWHG XVLQJ

WKH pWWHG UHJUHVVLRQ HTXDWLRQV DQG QRUPDOO\^GLVWULEXWHG HUURUV ZLWK D FRYDULDQFH PDWUL[ HTXDO WR

WKH pWWHG FRYDULDQFH PDWUL[�� 7KH SURFHGXUH LV RQO\ XVHG IRU RQH PRGHO EHFDXVH WKH VLPXODWLRQV

� 7 K H U HVX OWLQ J HVWLP DWHV� K RZ HY HU � DU H Q RW LQ IDFW 0/ HVWLP DWHV� % HFDX VH WK H U HJU HVVRU V LQ ��� G LoHU DFU RVV
HT X DWLRQ V� WU X H 0/ Z RX OG U HT X LU H HVWLP DWLQ J WK H P RG HO ��� DQ G ��� MRLQ WO\ �

� : K LOH WK H ( 0 DOJRU LWK P LV X VHG LQ WK LV DQ DO\ VLV VLP S O\ E HFDX VH LW VHHP V P RU H WU DFWDE OH WK DQ WK H *00
DS S U RDFK X VHG E \ $ OWRQ ML DQ G + DP ������ DQ G .U LHJHU ������� *00 HVWLP DWLRQ Z RX OG S HU P LW WK H FDOFX ODWLRQ
RI DS S U RS U LDWH VWDQ G DU G HU U RU V� VX E MHFW WR WK H DVVX P S WLRQ RI Q RU P DOO\ G LVWU LE X WHG G DWD�

� 0RU H VS HFLp FDOO\ � WLP H VHU LHV RI WK H Y HFWRU RI VK RFN V HU�L�W DU H G U DZ Q IU RP D Q RU P DO G LVWU LE X WLRQ � Z LWK WK H
FRY DU LDQ FH P DWU L[ VHW WR WK DW p WWHG IU RP WK H VDP S OH HVWLP DWHV RI ���� 7 K HVH VK RFN V DU H WK HQ X VHG LQ FRQ MX Q FWLRQ
Z LWK WK H VDP S OH HVWLP DWH RI WK H U HVWU LFWHG 9 $ 5 ��� WR JHQ HU DWH ��� G DWDVHWV RI DU WLp FLDO WLP H VHU LHV� )RU HDFK
RI WK RVH G DWDVHWV� WK H G LVDJJU HJDWH 9 $ 5�IDFWRU P RG HO LV p W DQ G WK H Y DU LDQ FH VK DU HV FDOFX ODWHG � 7 K H U HS RU WHG
VWDQ G DU G HU U RU V DU H WK HQ VWDQ G DU G G HY LDWLRQ V RI WK H VK DU HV DFU RVV WK H 0RQ WH & DU OR HVWLP DWHV�

�



IRU D JLYHQ PRGHO UHTXLUH URXJKO\ RQH ZHHN RQ D 81,; QHWZRUN�

,Q WKH LQWHUHVW RI EUHYLW\� WKH UHVXOWV SUHVHQWHG EHORZ DUH JHQHUDOO\ OLPLWHG WR WKH VWDWLVWLFV RI

SULPDU\ LQWHUHVW� VKDUHV RI YDULDQFH GXH WR FRPPRQ� UHJLRQ^VSHFLpF� LQGXVWU\^VSHFLpF� DQG LGLRV\Q�

FUDWLF VKRFNV� 'HFRPSRVLWLRQV DUH UHSRUWHG IRU ERWK LQQRYDWLRQ YDULDQFHV ��^VWHS DKHDG IRUHFDVW

HUURU YDULDQFHV� DQG IRU VWHDG\^VWDWH YDULDQFHV �LQpQLWH^VWHS DKHDG IRUHFDVW HUURU YDULDQFHV�� )RO�

ORZLQJ $OWRQML DQG +DP ������ DQG 1RUUELQ DQG 6FKODJHQKDXI ������ ������ VWHDG\^VWDWH YDULDQFH

VKDUHV DUH FDOFXODWHG XVLQJ WKH pWWHG LQQRYDWLRQ YDULDQFH PDWUL[ DQG WKH UHVWULFWHG 9$5 VWUXFWXUH

RI WKH PRGHO� :LWK WKH 9$5 UHZULWWHQ LQ FRPSDQLRQ IRUP� WKH VWHDG\^VWDWH YDULDQFH LV FDOFXODWHG

DV WKH ���^SHULRG DKHDG IRUHFDVW HUURU YDULDQFH�

9DULDQFH GHFRPSRVLWLRQV DUH UHSRUWHG IRU WZR OHYHOV RI DJJUHJDWLRQ� LQGXVWULHV ZLWKLQ UHJLRQV

�;U�L�W� DQG DJJUHJDWH UHJLRQV �;U�W�� )RU EUHYLW\
V VDNH� WKH UHJLRQ^LQGXVWU\ GHFRPSRVLWLRQV DUH

VXPPDUL]HG E\ WKH DYHUDJHV RI VKDUHV DFURVV DOO UHJLRQ^LQGXVWU\ YDULDEOHV� 7KH GHFRPSRVLWLRQ IRU

WKH VHW RI 5 DJJUHJDWH UHJLRQV LV EDVHG RQ WKH IDFW WKDW WKH 5 d � YHFWRU RI JURZWK UDWHV IRU WKH

UHJLRQ DJJUHJDWHV� ;5�W� LV JLYHQ E\ ;5�W  :5<W� ZKHUH :5 DQG <W DUH GHpQHG DV DERYH� 7KH

N^VWHS DKHDG IRUHFDVW HUURU YDULDQFH IRU WKH VHW RI UHJLRQ DJJUHJDWHV FDQ WKHQ EH FDOFXODWHG DV

9DU�;5�W� NM<W�  :5 c 9DU�<W� NM<W� c: �

5� ,I WKH GLVDJJUHJDWH PRGHO ZHUH WKH WUXH PRGHO� WKH N^

VWHS DKHDG DJJUHJDWH YDULDQFH FDOFXODWHG LQ WKLV ZD\ ZRXOG EH WKH YDULDQFH RI WKH RSWLPDO IRUHFDVW�

ZKLFK ZRXOG EH EDVHG RQ WKH GLVDJJUHJDWH PRGHO�

$JJUHJDWLRQ ZLOO QDWXUDOO\ FDXVH WKH VRXUFHV RI DJJUHJDWH UHJLRQ YDULDWLRQ WR GLoHU VRPHZKDW

IURP WKH VRXUFHV RI UHJLRQ^LQGXVWU\ YDULDWLRQ� 7KH YDULDQFH IRU DQ DJJUHJDWH UHJLRQ GHSHQGV RQ QRW

RQO\ WKH YDULDQFHV IRU LQGXVWULHV ZLWKLQ WKH UHJLRQ EXW DOVR WKH FRYDULDQFHV DFURVV WKH LQGXVWULHV�

:KLOH WKH YDULDQFHV IRU LQGXVWULHV LQ D UHJLRQ �9DU�;U�L�W�� DUH GULYHQ E\ FRPPRQ� UHJLRQ^VSHFLpF�

LQGXVWU\^VSHFLpF� DQG LGLRV\QFUDWLF VKRFNV� FRYDULDQFHV DFURVV WKH LQGXVWULHV �&RY�;U�L�W� ;U�M�W�� DUH

GULYHQ E\ RQO\ FRPPRQ DQG UHJLRQ^VSHFLpF GLVWXUEDQFHV� $FFRUGLQJO\� FRPPRQ DQG UHJLRQ^VSHFLpF

VKRFNV ZLOO EH PRUH LPSRUWDQW LQ WKH FRYDULDQFHV DFURVV LQGXVWULHV �&RY�;U�L�W� ;U�M�W�� WKDQ LQ WKH

�



YDULDQFHV RI LQGXVWULHV ZLWKLQ WKH UHJLRQ �9DU�;U�L�W��� :LWK WKH YDULDQFH IRU DQ DJJUHJDWH UHJLRQ

GHSHQGLQJ RQ WKH YDULDQFHV DQG FRYDULDQFHV RI LQGXVWULHV LQ WKH UHJLRQ� FRPPRQ DQG UHJLRQ^VSHFLpF

VKRFNV ZLOO EH PRUH LPSRUWDQW WR DQ DJJUHJDWH UHJLRQ WKDQ WR WKH W\SLFDO LQGXVWU\ ZLWKLQ WKH UHJLRQ�

��� 'DWD

$V GLVFXVVHG LQ PRUH GHWDLO LQ VHFWLRQ �� GDWD DYDLODELOLW\ VKDUSO\ OLPLWV IHDVLEOH PRGHO HVWL�

PDWLRQ� $W WKH TXDUWHUO\ IUHTXHQF\� WKH RQO\ EURDG EXVLQHVV F\FOH LQGLFDWRU DYDLODEOH E\ LQGXVWU\

ZLWKLQ WKH 8�6� LV HPSOR\PHQW� ZKLOH WKH RQO\ EURDG LQGLFDWRU DYDLODEOH E\ LQGXVWU\ DFURVV FRXQWULHV

LV LQGXVWULDO SURGXFWLRQ� $FFRUGLQJO\� WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO LV HVWLPDWHG XVLQJ TXDU�

WHUO\ GDWD RQ JURZWK LQ� ��� HPSOR\PHQW LQ HLJKW 6,& RQH^GLJLW LQGXVWULHV LQ WKH HLJKW DJJUHJDWH

8�6� UHJLRQV GHpQHG E\ WKH %XUHDX RI (FRQRPLF $QDO\VLV �KHUHDIWHU UHIHUUHG WR DV WKH %($ UH�

JLRQV�� DQG ��� LQGXVWULDO SURGXFWLRQ LQ HLJKW ,6,& WZR^GLJLW PDQXIDFWXULQJ LQGXVWULHV LQ D VHW RI ��

(XURSHDQ QDWLRQV� 5HVXOWV IRU LQGXVWULDO SURGXFWLRQ LQ WKH *� FRXQWULHV DUH SUHVHQWHG LQ $SSHQGL[

�� DQ\ VLJQLpFDQW GLoHUHQFHV IURP WKH (XURSHDQ UHVXOWV DUH QRWHG LQ WKH GLVFXVVLRQ� %HFDXVH UHVXOWV

EDVHG RQ RQH^GLJLW HPSOR\PHQW ZLWKLQ WKH 8�6� DUH QRW VWULFWO\ FRPSDUDEOH WR UHVXOWV EDVHG RQ

WZR^GLJLW PDQXIDFWXULQJ SURGXFWLRQ DFURVV FRXQWULHV� WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO LV DOVR

HVWLPDWHG XVLQJ DQQXDO GDWD WKDW DUH PRUH FRPSDUDEOH� JURZWK LQ HPSOR\PHQW LQ VL[ RQH^GLJLW

LQGXVWULHV LQ WKH 8�6�
V HLJKW %($ UHJLRQV DQG LQ D VHW RI HLJKW (XURSHDQ QDWLRQV�� $SSHQGL[ �

OLVWV WKH UHJLRQV DQG LQGXVWULHV LQFOXGHG DQG SURYLGHV GHWDLO RQ WKH GDWD�

��� 4XDUWHUO\ EHQFKPDUN UHVXOWV

7DEOH � SUHVHQWV EHQFKPDUN UHVXOWV IRU TXDUWHUO\� ZLWKLQ^8�6� HPSOR\PHQW JURZWK� )RU WKH

DYHUDJH UHJLRQ^LQGXVWU\ XQLW ZLWKLQ WKH 8�6�� LGLRV\QFUDWLF VKRFNV DUH WKH PRVW LPSRUWDQW VRXUFH

RI LQQRYDWLRQ YDULDQFH� DFFRXQWLQJ IRU ���� SHUFHQW� ,QGXVWU\^VSHFLpF VKRFNV DUH WKH VHFRQG PRVW

LPSRUWDQW VRXUFH RI YDULDWLRQ� ZLWK D YDULDQFH VKDUH RI ���� SHUFHQW� &RPPRQ DQG UHJLRQ^VSHFLpF

� 7 K H FK DLQ ^Z HLJK WHG U HDO *6 3 G DWD Q RZ P DG H DY DLODE OH E \ WK H % ( $ VS DQ RQ O\ �������� WRR VK RU W D S HU LRG IRU
U HOLDE OH P RG HO HVWLP DWLRQ � 7 K LV S DS HU OLP LWV� DG P LWWHG O\ VRP HZ K DW DU E LWU DU LO\ � P RG HO HVWLP DWLRQ WR G DWDVHWV
Z LWK DW OHDVW �� \ HDU V RI U DZ G DWD�

�



VKRFNV DUH RI EDVLFDOO\ HTXDO LPSRUWDQFH� ZLWK LQQRYDWLRQ YDULDQFH VKDUHV RI ���� DQG ���� SHUFHQW�

UHVSHFWLYHO\� )RU WKH DYHUDJH DJJUHJDWH UHJLRQ� FRPPRQ DQG UHJLRQ^VSHFLpF VKRFNV DUH WKH OHDGLQJ

VRXUFHV RI YDULDWLRQ� HDFK DFFRXQWLQJ IRU ���� SHUFHQW RI WKH LQQRYDWLRQ YDULDQFH� ,GLRV\QFUDWLF

VKRFNV DUH QH[W LQ LPSRUWDQFH� ZLWK DQ LQQRYDWLRQ YDULDQFH VKDUH RI ���� SHUFHQW��� 7KH UHPDLQLQJ

���� SHUFHQW RI WKH DYHUDJH UHJLRQ
V LQQRYDWLRQ YDULDQFH LV GXH WR LQGXVWU\^VSHFLpF VKRFNV�

2YHU WLPH� WKHUH DSSHDUV WR EH OLWWOH SURSDJDWLRQ RI VKRFNV DFURVV UHJLRQV DQG LQGXVWULHV LQ WKH

ZLWKLQ^8�6� GLVDJJUHJDWH PRGHO HVWLPDWHV� $W ERWK WKH UHJLRQ^LQGXVWU\ DQG DJJUHJDWH UHJLRQ OHYHOV�

WKH UHSRUWHG VWHDG\^VWDWH YDULDQFH VKDUHV DUH TXDOLWDWLYHO\ WKH VDPH DV WKH LQQRYDWLRQ YDULDQFH

VKDUHV� 0RUHRYHU� IXUWKHU GHFRPSRVLQJ WKH VRXUFHV RI YDULDWLRQ IRU HDFK UHJLRQ^LQGXVWU\ DQG HDFK

DJJUHJDWH UHJLRQ WR REWDLQ VKDUHV GXH WR RZQ YV� RWKHU UHJLRQ VKRFNV DQG RZQ YV� RWKHU LGLRV\QFUDWLF

VKRFNV UHYHDOV WKDW WKH ?RWKHU� FRPSRQHQWV DUH HVVHQWLDOO\ WKH VDPH LQ WKH VWHDG\^VWDWH DV DW LPSDFW

�WKH ?RWKHU� FRPSRQHQWV DUH � DW LPSDFW� E\ FRQVWUXFWLRQ�� ,Q WKLV VHQVH� WKHQ� RYHU WLPH WKHUH LV

OLWWOH QHW SURSDJDWLRQ RI VKRFNV DFURVV UHJLRQV DQG LQGXVWULHV LQ WKH GLVDJJUHJDWH PRGHO HVWLPDWHV�

$V GLVFXVVHG LQ VHFWLRQ ���� WKLV pQGLQJ� LQ FRQMXQFWLRQ ZLWK VWURQJHU HYLGHQFH RI SURSDJDWLRQ IURP

D PRUH DJJUHJDWH DQG OHVV UHVWULFWLYH VSHFLpFDWLRQ� VXJJHVWV WKH GLVDJJUHJDWH 9$5 PRGHO PD\ RYHUO\

UHVWULFW IHHGEDFN�

7DEOH � UHSRUWV EHQFKPDUN HVWLPDWHV IRU TXDUWHUO\ JURZWK LQ LQGXVWULDO SURGXFWLRQ DFURVV

(XURSH� )RU WKH DYHUDJH UHJLRQ^LQGXVWU\ XQLW LQ (XURSH� LGLRV\QFUDWLF VKRFNV DUH WKH OHDGLQJ

VRXUFH RI YDULDWLRQ� ZLWK DQ LQQRYDWLRQ YDULDQFH VKDUH RI ���� SHUFHQW� 5HJLRQ^VSHFLpF VKRFNV DUH

WKH VHFRQG PRVW LPSRUWDQW VRXUFH RI YDULDWLRQ� ZLWK D YDULDQFH VKDUH RI ���� SHUFHQW� &RPPRQ DQG

LQGXVWU\^VSHFLpF VKRFNV DUH URXJKO\ HTXDO LQ LPSRUWDQFH� ZLWK LQQRYDWLRQ YDULDQFH VKDUHV RI ���

DQG ���� SHUFHQW� UHVSHFWLYHO\� )RU WKH DYHUDJH DJJUHJDWH UHJLRQ� UHJLRQ^VSHFLpF VKRFNV DUH WKH PRVW

LPSRUWDQW VRXUFH RI LQQRYDWLRQ YDULDQFH� DFFRXQWLQJ IRU ���� SHUFHQW� 7KH VHFRQG ODUJHVW VRXUFH RI

�� ,Q WK LV U HVS HFW DQ G DOO RWK HU V G LVFX VVHG E HORZ � K RZ HY HU � Z K DW LV WU X H RQ DY HU DJH LV Q RW Q HFHVVDU LO\ WU X H IRU HDFK
U HJLRQ RU Q DWLRQ �

��



YDULDWLRQ IRU WKH DYHUDJH UHJLRQ LV LGLRV\QFUDWLF VKRFNV� ZLWK DQ LQQRYDWLRQ YDULDQFH VKDUH RI ����

SHUFHQW� &RPPRQ VKRFNV DFFRXQW IRU ���� SHUFHQW RI WKH LQQRYDWLRQ YDULDQFH� )LQDOO\� WKH VKDUH

RI LQQRYDWLRQ YDULDQFH DWWULEXWDEOH WR LQGXVWU\^VSHFLpF VKRFNV LV ��� SHUFHQW� $SSHQGL[ �
V 7DEOH

$��� VKRZV WKDW UHVXOWV DUH TXDOLWDWLYHO\ WKH VDPH IRU WKH *� QDWLRQV�

2YHU WLPH� WKHUH DSSHDUV WR EH OLWWOH SURSDJDWLRQ RI VKRFNV DFURVV QDWLRQV DQG LQGXVWULHV

LQ WKH GLVDJJUHJDWH PRGHO HVWLPDWHV IRU (XURSH DQG WKH *�� 7KH VWHDG\^VWDWH GHFRPSRVLWLRQV DUH

HVVHQWLDOO\ WKH VDPH DV WKH LQQRYDWLRQ YDULDQFH GHFRPSRVLWLRQV� %XW DV VKRZQ LQ VHFWLRQ ���� D PRUH

DJJUHJDWH DQG OHVV UHVWULFWLYH 9$5 PRGHO LPSOLHV PXFK ULFKHU SURSDJDWLRQ RI VKRFNV� VXJJHVWLQJ

WKH GLVDJJUHJDWH 9$5 PRGHO PD\ RYHUO\ UHVWULFW IHHGEDFN�

:KLOH 7DEOH �
V EHQFKPDUN HVWLPDWHV DVVXPH WKH VRXUFHV RI YDULDWLRQ LQ (XURSH KDYH EHHQ

VWDEOH RYHU WKH ������� SHULRG� WKH LQWHJUDWLRQ RI QDWLRQV KDV SUREDEO\ LQFUHDVHG� GXH WR IRUFHV VXFK

DV WKH ODXQFKLQJ RI WKH (06 LQ ����� 8QIRUWXQDWHO\� KRZHYHU� GDWD OLPLWDWLRQV DQG WKH ODUJH VFDOH

RI WKH PRGHO UXOH RXW WHVWLQJ IRU VKLIWV LQ WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO HVWLPDWHV� 7KHUHIRUH�

WR WHVW IRU VKLIWV LQ WKH VRXUFHV RI YDULDWLRQ� LQGXVWULHV DUH GURSSHG IURP WKH PRGHO� DQG WRWDO

LQGXVWULDO SURGXFWLRQ� ZKLFK LV DYDLODEOH IRU D ORQJHU VDPSOH SHULRG� LV XVHG LQ OLHX RI PDQXIDFWXULQJ

SURGXFWLRQ� 6LQFH LQGXVWU\^VSHFLpF VKRFNV DUH PLQRU VRXUFHV RI YDULDWLRQ LQ WKH GLVDJJUHJDWH PRGHO

HVWLPDWHV IRU (XURSH� GURSSLQJ LQGXVWULHV VKRXOG QRW PXFK DoHFW WKH FRQFOXVLRQV RQ VWDELOLW\�

0RUHRYHU� VHFWLRQ ��� SUHVHQWV IRUPDO HYLGHQFH WKDW GURSSLQJ LQGXVWULHV JHQHUDOO\ GRHV QRW DoHFW

EURDG FRQFOXVLRQV RQ WKH VRXUFHV RI YDULDWLRQ�

0RUH VSHFLpFDOO\� WR WHVW IRU VKLIWV LQ WKH VRXUFHV RI YDULDWLRQ D 9$5��� DQG WKH VLPSOH HUURU

PRGHO

HU�W  rUFW � XU�W ���

DUH pW WR TXDUWHUO\ JURZWK LQ LQGXVWULDO SURGXFWLRQ IRU WKH �� (XURSHDQ QDWLRQV OLVWHG LQ 7DEOH

���� 7KH VDPSOH SHULRG LV GLYLGHG DOPRVW H[DFWO\ LQ KDOI� LQWR VXEVDPSOHV RI ����������� DQG

�� 7 K H HU U RU P RG HO LV HVWLP DWHG X VLQ J WK H *00 S U RFHG X U H� G HVFU LE HG LQ VHFWLRQ ���� DS S OLHG WR WK H DJJU HJDWH

��



������������ EHWZHHQ ZKLFK WKH SDUDPHWHUV RI WKH HUURU PRGHO DUH DOORZHG WR GLoHU� $FFRUGLQJ WR

WKHVH HVWLPDWHV� WKHUH KDV EHHQ QR VLJQLpFDQW VKLIW LQ WKH DYHUDJH VKDUHV RI YDULDQFH DWWULEXWDEOH WR

FRPPRQ DQG QDWLRQ^VSHFLpF VKRFNV��� 2Q DYHUDJH� FRPPRQ VKRFNV DFFRXQW IRU ���� ������ SHUFHQW

RI WKH LQQRYDWLRQ �VWHDG\^VWDWH� YDULDQFH RYHU ������� DQG ���� ������ SHUFHQW RI WKH LQQRYDWLRQ

�VWHDG\^VWDWH� YDULDQFH RYHU �������� WKH FKDQJH LQ WKH LQQRYDWLRQ YDULDQFH VKDUHV KDV D VWDQGDUG

HUURU RI ���� 7R WKH H[WHQW WKLV pQGLQJ RI VWDELOLW\ PD\ EH YLHZHG DV VXJJHVWLQJ LQWHJUDWLRQ KDV

LQFUHDVHG RQO\ JUDGXDOO\ DQG PRGHVWO\� WKH GLVDJJUHJDWH PRGHO UHVXOWV EDVHG RQ ������� GDWD VKRXOG

DFFXUDWHO\ UHqHFW WKH UHODWLYH LPSRUWDQFH RI GLoHUHQW W\SHV RI VKRFNV RYHU WKH SHULRG�

&RPSDULQJ WKH TXDUWHUO\ ZLWKLQ^8�6� DQG FURVV^FRXQWU\ UHVXOWV UHYHDOV WKUHH JHQHUDO GLoHU�

HQFHV� )LUVW� FRPPRQ VKRFNV DFFRXQW IRU D VPDOOHU VKDUH RI YDULDQFH LQ LQWHUQDWLRQDO GDWD WKDQ

LQ ZLWKLQ^8�6� GDWD� 6HFRQG� UHJLRQ^VSHFLpF LQQRYDWLRQV DUH PRUH LPSRUWDQW LQWHUQDWLRQDOO\ WKDQ

ZLWKLQ WKH 8�6� )LQDOO\� LQGXVWU\^VSHFLpF LQQRYDWLRQV DFFRXQW IRU OHVV YDULDWLRQ LQWHUQDWLRQDOO\

WKDQ ZLWKLQ WKH 8�6� 1RWH WKDW� XVLQJ WKH 0RQWH &DUOR VWDQGDUG HUURUV UHSRUWHG LQ 7DEOH � DV D

URXJK JXLGH WR VDPSOLQJ XQFHUWDLQW\� WKHVH GLoHUHQFHV EHWZHHQ WKH ZLWKLQ^8�6� DQG FURVV^FRXQWU\

HVWLPDWHV ZRXOG DSSHDU WR EH VWDWLVWLFDOO\ VLJQLpFDQW� )RU WKH UHPDLQLQJ VRXUFH RI YDULDWLRQ� LGLRV\Q�

FUDWLF VKRFNV� WKH UHODWLYH LPSRUWDQFH YDULHV ZLWK WKH VHW RI LQWHUQDWLRQDO FRXQWULHV XVHG� FRPSDUHG

WR WKH 8�6�� LGLRV\QFUDWLF VKRFNV DUH PRUH LPSRUWDQW LQ WKH (XURSHDQ QDWLRQV EXW RI URXJKO\ HTXDO

LPSRUWDQFH LQ *� FRXQWULHV�

:KLOH FRPSDULQJ WKH ZLWKLQ^8�6� DQG FURVV^FRXQWU\ HVWLPDWHV PLJKW DOVR EH VHHQ DV VXJJHVWLQJ

WKDW WKH VKRFNV DoHFWLQJ QDWLRQV DUH PXFK ODUJHU WKDQ WKRVH DoHFWLQJ UHJLRQV ZLWKLQ WKH 8�6��

GLoHUHQFHV LQ WKH XQGHUO\LQJ GDWD SUHFOXGH PDNLQJ VXFK D FRPSDULVRQ� 7KH YDULDQFH RI WKH RYHUDOO

UHGXFHG^IRUP VKRFN WR HDFK UHJLRQ� HVWLPDWHG IURP WKH PRGHO SDUDPHWHUV DQG UHSRUWHG LQ WKH VHFRQG

9 $ 5�IDFWRU P RG HO�

�� : K LOH Q R FK DQ JH RFFX U V RQ DY HU DJH� VRP H LQ G LY LG X DO FRX Q WU LHV
 Y DU LDQ FH VK DU HV G R VK LIW VLJQ Lp FDQ WO\ � Z LWK VRP H
U LVLQ J DQ G RWK HU V IDOOLQ J� 0RG LI\ LQ J WK H VS HFLp FDWLRQ E \ X VLQ J G LoHU HQ W ODJ OHQ JWK V RU DOORZ LQ J WK H U HJU HVVLRQ
S DU DP HWHU V RI WK H 9 $ 5 WR VK LIW VRP HWLP HV S U RG X FHV D VLJQ Lp FDQ W G HFOLQ H LQ WK H DY HU DJH VK DU H RI Y DU LDQ FH
DWWU LE X WDE OH WR FRP P RQ VK RFN V�

��



FROXPQ RI HDFK WDEOH� LV PXFK ODUJHU IRU (XURSHDQ QDWLRQV WKDQ IRU 8�6� UHJLRQV� 7KLV RYHUDOO VKRFN

UHqHFWV WKH FRPPRQ� UHJLRQ^VSHFLpF� LQGXVWU\^VSHFLpF� DQG LGLRV\QFUDWLF FRPSRQHQWV LQFOXGHG LQ

WKH 9$5�IDFWRU PRGHO� &RPSDULQJ WKHVH HVWLPDWHV LV SUREOHPDWLF EHFDXVH WKH ZLWKLQ^8�6� UHVXOWV

DUH IRU WRWDO HPSOR\PHQW LQ D UHJLRQ� ZKLOH WKH LQWHUQDWLRQDO UHVXOWV DUH IRU LQGXVWULDO SURGXFWLRQ

LQ PDQXIDFWXULQJ LQ D QDWLRQ� 7KH JUHDWHU YRODWLOLW\ LQ WKH LQWHUQDWLRQDO GDWD PD\ VLPSO\ UHqHFW

WKH IDFWV WKDW� ��� WKH PDQXIDFWXULQJ LQGXVWU\ LV PRUH YRODWLOH WKDQ DQ RYHUDOO HFRQRP\� DQG ���

LQGXVWULDO SURGXFWLRQ LV PRUH YRODWLOH WKDQ HPSOR\PHQW �DW OHDVW LQ WKH 8�6���

��� %HQFKPDUN UHVXOWV IRU DQQXDO GDWD FRPSDUDEOH ZLWKLQ WKH 8�6� DQG DFURVV FRXQWULHV

7DEOH � SUHVHQWV EHQFKPDUN UHVXOWV IRU DQQXDO� ZLWKLQ^8�6� HPSOR\PHQW JURZWK� $V GHWDLOHG

LQ $SSHQGL[ �� WKHVH HVWLPDWHV DUH EDVHG RQ D VOLJKWO\ UHVWULFWHG VHW RI LQGXVWULHV� VR DV WR PDWFK DV

EHVW DV SRVVLEOH WKH DYDLODEOH LQWHUQDWLRQDO GDWD� )RU WKH DYHUDJH UHJLRQ^LQGXVWU\ XQLW ZLWKLQ WKH

8�6�� FRPPRQ VKRFNV DUH WKH OHDGLQJ VRXUFH RI YDULDWLRQ DW WKH DQQXDO IUHTXHQF\� DFFRXQWLQJ IRU

���� SHUFHQW� ,QGXVWU\^VSHFLpF VKRFNV KDYH WKH VHFRQG^ODUJHVW LQQRYDWLRQ YDULDQFH VKDUH� DW ����

SHUFHQW� 5HJLRQ^VSHFLpF DQG LGLRV\QFUDWLF VKRFNV DUH RI HVVHQWLDOO\ HTXDO LPSRUWDQFH� ZLWK LQQRYD�

WLRQ YDULDQFH VKDUHV RI ���� DQG ���� SHUFHQW� UHVSHFWLYHO\� $W WKH DJJUHJDWH UHJLRQ OHYHO� FRPPRQ

VKRFNV DUH DQ HYHQ PRUH LPSRUWDQW VRXUFH RI qXFWXDWLRQV� ZLWK DQ LQQRYDWLRQ YDULDQFH VKDUH RI ����

SHUFHQW� 5HJLRQ^VSHFLpF VKRFNV DUH VHFRQG LQ LPSRUWDQFH� DFFRXQWLQJ IRU ���� SHUFHQW RI WKH YDUL�

DQFH� ,QGXVWU\^VSHFLpF DQG LGLRV\QFUDWLF VKRFNV DUH UHODWLYHO\ XQLPSRUWDQW� ZLWK YDULDQFH VKDUHV RI

��� DQG ��� SHUFHQW� UHVSHFWLYHO\� $ GHFRPSRVLWLRQ RI VWHDG\^VWDWH YDULDQFH LV QRW UHSRUWHG EHFDXVH

RI FRPSXWDWLRQDO GLrFXOWLHV� ,Q WKLV DQG VRPH RWKHU DQQXDO GDWDVHWV� WKH UHVWULFWHG 9$5 LPSOLHG

E\ WKH GLVDJJUHJDWH PRGHO UHJUHVVLRQ HVWLPDWHV KDV H[SORVLYH DXWRUHJUHVVLYH URRWV� %DVHG RQ WKH

TXDUWHUO\ UHVXOWV GLVFXVVHG DERYH� KRZHYHU� LI LW FRXOG EH FDOFXODWHG WKH VWHDG\^VWDWH GHFRPSRVLWLRQ

ZRXOG SUREDEO\ FORVHO\ UHVHPEOH WKH LQQRYDWLRQ YDULDQFH GHFRPSRVLWLRQ���

�� 7 K H S U RE OHP VWHP V LQ S DU W IU RP WK H VRP HWLP HV VWU RQ J FROOLQ HDU LW\ � LQ DQ Q X DO G DWD� DP RQ J WK H U HJU HVVDQ G V LQ
���� 'U RS S LQ J WK H ODJV RI WK H FRP P RQ Y DU LDE OH ;W IU RP WK H U HJU HVVLRQ S U RG X FHG OLWWOH FK DQ JH LQ WK H LQ Q RY DWLRQ
Y DU LDQ FH G HFRP S RVLWLRQ V DQ G � LQ P RVW FDVHV� HOLP LQ DWHG WK H S U RE OHP RI H[ S ORVLY H U RRWV� ,Q WK HVH DOWHU Q DWLY H

��



7DEOH � SUHVHQWV HVWLPDWHV IRU DQQXDO HPSOR\PHQW JURZWK LQ D FRPSDUDEOH VHW RI LQGXVWULHV

ZLWKLQ (XURSHDQ FRXQWULHV� )RU WKH DYHUDJH UHJLRQ^LQGXVWU\ XQLW LQ (XURSH� LGLRV\QFUDWLF VKRFNV

KDYH WKH ODUJHVW LQQRYDWLRQ YDULDQFH VKDUH� DW ���� SHUFHQW� 5HJLRQ^VSHFLpF VKRFNV DUH VHFRQG LQ

LPSRUWDQFH� DFFRXQWLQJ IRU ���� SHUFHQW RI WKH YDULDQFH� &RPPRQ DQG LQGXVWU\^VSHFLpF VKRFNV DUH

RI QHDUO\ HTXDO LPSRUWDQFH� ZLWK VKDUHV RI ���� DQG ���� SHUFHQW� UHVSHFWLYHO\� $W WKH DJJUHJDWH

UHJLRQ OHYHO� WKH ODUJHVW VKDUH RI YDULDWLRQ� ���� SHUFHQW� LV GXH WR UHJLRQ^VSHFLpF VKRFNV� &RPPRQ�

LQGXVWU\^VSHFLpF� DQG LGLRV\QFUDWLF VKRFNV DUH RI URXJKO\ HTXDO LPSRUWDQFH� ZLWK YDULDQFH VKDUHV

RI DERXW �� SHUFHQW� +RZHYHU� LQ WKH *� HVWLPDWHV VKRZQ LQ $SSHQGL[ �
V 7DEOH $���� LQGXVWU\^

VSHFLpF VKRFNV DUH VRPHZKDW OHVV LPSRUWDQW WKDQ HLWKHU FRPPRQ RU LGLRV\QFUDWLF VKRFNV�

7KHVH EHQFKPDUN UHVXOWV IRU FRPSDUDEOH DQQXDO GDWD� LQ FRQMXQFWLRQ ZLWK WKH UHVXOWV IRU

TXDUWHUO\ GDWD� VXJJHVW WKUHH EURDG FRQFOXVLRQV� )LUVW� FRPPRQ VKRFNV DUH OHVV LPSRUWDQW LQ LQ�

WHUQDWLRQDO qXFWXDWLRQV WKDQ LQ ZLWKLQ^FRXQWU\ qXFWXDWLRQV� 6HFRQG� UHJLRQ^VSHFLpF VKRFNV DUH

D ODUJHU VRXUFH RI YDULDWLRQ LQ LQWHUQDWLRQDO GDWD WKDQ LQ ZLWKLQ^8�6� GDWD� 7KLUG� DW WKH TXDU�

WHUO\ IUHTXHQF\� ZKLFK DV GLVFXVVHG EHORZ SUREDEO\ \LHOGV PRUH DFFXUDWH YDULDQFH GHFRPSRVLWLRQV�

LQGXVWU\^VSHFLpF VKRFNV DUH OHVV LPSRUWDQW LQ LQWHUQDWLRQDO YDULDWLRQ WKDQ LQ ZLWKLQ^8�6� YDULDWLRQ�

%XW DW WKH DQQXDO IUHTXHQF\� WKH UHYHUVH DSSOLHV��� %\ WKHPVHOYHV� WKH EHQFKPDUN HVWLPDWHV IRU

FRPSDUDEOH DQQXDO GDWD DOVR VXJJHVW WKDW WKH VKRFNV DoHFWLQJ QDWLRQV DUH PRGHVWO\ VPDOOHU WKDQ

WKRVH DoHFWLQJ UHJLRQV ZLWKLQ WKH 8�6� 7KH pWWHG YDULDQFH RI WKH RYHUDOO UHGXFHG^IRUP VKRFN WR

HDFK UHJLRQ DYHUDJHV ����� IRU 8�6� UHJLRQV DQG ����� IRU (XURSHDQ QDWLRQV���

��� &RPSDULVRQ ZLWK SUHYLRXV UHVXOWV XVLQJ VDPH EDVLF DSSURDFK

6HYHUDO VWXGLHV KDYH UHOLHG RQ VSHFLpFDWLRQV YHU\ VLPLODU WR WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO

U HVX OWV� WK H VWHDG \ ^VWDWH Y DU LDQ FH G HFRP S RVLWLRQ V DU H T X DOLWDWLY HO\ Y HU \ VLP LODU WR WK H U HS RU WHG LQ Q RY DWLRQ
Y DU LDQ FH G HFRP S RVLWLRQ V�

�� + RZ HY HU � WK H LP S RU WDQ FH RI LQ G X VWU \ ^VS HFLp F VK RFN V LQ DQ Q X DO G DWD LV P RU H FRP S DU DE OH E HWZ HHQ WK H 8 �6 � DQ G
WK H *� WK DQ E HWZ HHQ WK H 8 �6 � DQ G ( X U RS H� $ V FDQ E H VHHQ IU RP $ S S HQ G L[ �
V 7 DE OH $ ���� LI ,WDO\ LV H[ FOX G HG
WK H DY HU DJH LP S RU WDQ FH RI LQ G X VWU \ ^VS HFLp F VK RFN V LQ WK H *� LV DE RX W WK H VDP H DV Z LWK LQ WK H 8 �6 �

�� $ OWK RX JK : \ Q Q H DQ G .RR ������ DOVR p Q G WK DW HP S OR\ P HQ W LV P RU H Y RODWLOH Z LWK LQ WK H 8 �6 � WK DQ DFU RVV
( X U RS HDQ Q DWLRQ V� WK HLU HVWLP DWHV LQ G LFDWH *'3 LV HT X DOO\ Y RODWLOH Z LWK LQ WK H 8 �6 � DQ G DFU RVV ( X U RS H�

��



XQGHUO\LQJ WKH EHQFKPDUN UHVXOWV� $OWRQML DQG +DP ������� +HOJ� HW� DO� ������� .ULHJHU ������� DQG

1RUUELQ DQG 6FKODJHQKDXI ������ ������ 2Q QHW� WKH JHQHUDO FRQFOXVLRQV GUDZQ IURP WKH EHQFKPDUN

HVWLPDWHV DUH YHU\ PXFK LQ OLQH ZLWK WKH UHVXOWV RI WKHVH SUHYLRXV VWXGLHV�

$OWRQML DQG +DP XVH WKH PRGHO� ZLWK VRPH DGGLWLRQDO UHVWULFWLRQV RQ WKH FRHrFLHQWV RI ���

DQG ���� WR LQYHVWLJDWH WKH VRXUFHV RI YDULDWLRQ LQ DQQXDO� ������� GDWD RQ HPSOR\PHQW LQ RQH^

GLJLW LQGXVWULHV LQ &DQDGLDQ SURYLQFHV��� 7KHLU PRGHO LV DOVR DXJPHQWHG WR LQFOXGH FXUUHQW DQG

ODJJHG 8�6� *13 JURZWK LQ ���� WR FDSWXUH WKH SRWHQWLDOO\ FRQVLGHUDEOH LQqXHQFH RI WKH QHLJKERULQJ

8�6� ,Q TXDOLWDWLYH WHUPV WKHLU HVWLPDWHV DUH EURDGO\ VLPLODU WR WKRVH UHSRUWHG DERYH IRU DQQXDO

8�6� GDWD� $EVWUDFWLQJ IURP WKH LPSRUWDQW HoHFW RI WKH 8�6� RQ &DQDGD� FRPPRQ VKRFNV DUH

WKH OHDGLQJ VRXUFH RI YDULDWLRQ LQ WKH DYHUDJH UHJLRQ� DFFRXQWLQJ IRU �� SHUFHQW RI WKH LQQRYDWLRQ

YDULDQFH� 5HJLRQ^VSHFLpF VKRFNV DUH DOVR LPSRUWDQW� DOWKRXJK OHVV VR WKDQ FRPPRQ VKRFNV� ZLWK

DQ LQQRYDWLRQ YDULDQFH VKDUH RI �� SHUFHQW� ,QGXVWU\^VSHFLpF VKRFNV SOD\ RQO\ D VPDOO UROH LQ

YDULDWLRQ LQ &DQDGLDQ UHJLRQV� $OWRQML DQG +DP
V UHVXOWV DUH RQO\ TXDOLWDWLYHO\ GLoHUHQW IURP WKH

DERYH UHVXOWV IRU DQQXDO 8�6� HPSOR\PHQW LQ WKDW LGLRV\QFUDWLF VKRFNV DUH D VLJQLpFDQW VRXUFH RI

YDULDWLRQ� URXJKO\ HTXDO LQ LPSRUWDQFH WR UHJLRQ^VSHFLpF VKRFNV�

+HOJ� HW� DO� ������ H[DPLQH WKH VRXUFHV RI qXFWXDWLRQV LQ (XURSHDQ LQGXVWULDO SURGXFWLRQ XVLQJ

D GLVDJJUHJDWH 9$5 DQG SULQFLSDO FRPSRQHQWV DQDO\VLV RI WKH UHVLGXDOV� 7KH\ HVWLPDWH D YDULDQW RI

��� ZLWK TXDUWHUO\� ����^�� GDWD IRU �� WZR^GLJLW DQG WKUHH^GLJLW LQGXVWULHV LQ �� (XURSHDQ QDWLRQV�

7KH +HOJ� HW� DO� HTXDWLRQ GLoHUV IURP ��� LQ WKDW� DJJUHJDWH JURZWK ;W LV GURSSHG IURP WKH VHW

RI UHJUHVVDQGV� WKH UHJLRQ DQG LQGXVWU\ DJJUHJDWHV ;U�W DQG ;L�W LQFOXGHG LQ WKH HTXDWLRQ IRU ;U�L�W

DUH GHpQHG WR H[FOXGH ;U�L�W� DQG ODJV RI ;U�L�W DUH DGGHG WR WKH VHW RI UHJUHVVRUV� 5DWKHU WKDQ

pW D IRUPDO HUURU PRGHO WR WKH UHVLGXDOV� +HOJ� HW� DO� XVH SULQFLSDO FRPSRQHQWV DQDO\VLV WR JDXJH

WKH UHODWLYH LPSRUWDQFH RI UHJLRQ^VSHFLpF DQG LQGXVWU\^VSHFLpF VKRFNV� 7KH\ FRPSXWH SULQFLSDO

�� 7 H[ W G LVFX VVLRQ V RI VDP S OH S HU LRG V JHQ HU DOO\ U HIHU WR WK H VDP S OH RI U DZ G DWD� U DWK HU WK DQ WK H VDP S OH X VHG
LQ HVWLP DWLRQ DIWHU DOORZ LQ J IRU G LoHU HQ FLQ J DQ G P RG HO ODJV� ,Q VRP H FDVHV� K RZ HY HU � WK H VDP S OH U HS RU WHG E \
DX WK RU V P D\ U Hq HFW WK H HVWLP DWLRQ S HU LRG U DWK HU WK DQ WK H VDP S OH RI U DZ G DWD�

��



FRPSRQHQWV IRU WKH VHW RI LQGXVWULHV ZLWKLQ HDFK FRXQWU\ �FRXQWU\ 3&V� DQG IRU WKH VHW RI FRXQWULHV

JLYHQ D SDUWLFXODU LQGXVWU\ �LQGXVWU\ 3&V�� 7KH HVWLPDWHV VKRZ WKDW� RQ DYHUDJH� WKH FRXQWU\ 3&V

H[SODLQ PRUH RI WKH YDULDWLRQ LQ QDWLRQ^LQGXVWU\ SURGXFWLRQ WKDQ WKH LQGXVWU\ 3&V GR� VXJJHVWLQJ

QDWLRQ^VSHFLpF VKRFNV DUH PRUH LPSRUWDQW WKDQ LQGXVWU\^VSHFLpF VKRFNV�

.ULHJHU ������ UHOLHV RQ D YDULDQW RI WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO WR H[DPLQH WKH VRXUFHV

RI YDULDWLRQ LQ DQQXDO� ������� *13 GDWD IRU RQH^GLJLW LQGXVWULHV LQ &DQDGD� :HVW *HUPDQ\� DQG

-DSDQ� /LNH $OWRQML DQG +DP ������� .ULHJHU DXJPHQWV ��� WR LQFOXGH FXUUHQW DQG ODJJHG 8�6� *13

JURZWK� .ULHJHU
V VSHFLpFDWLRQ DOVR GLoHUV IURP WKH EHQFKPDUN PRGHO LQ WKDW ��� LV DXJPHQWHG WR

LQFOXGH D ODJ RI UHJLRQ^LQGXVWU\ JURZWK DQG WKH FRPPRQ VKRFN LV H[FOXGHG��� .ULHJHU
V EDVLF UHVXOWV

DUH FRQVLVWHQW ZLWK WKLV SDSHU
V EHQFKPDUN UHVXOWV IRU DQQXDO LQWHUQDWLRQDO GDWD� 6SHFLpFDOO\� DW WKH

OHYHO RI WKH DYHUDJH UHJLRQ^LQGXVWU\� .ULHJHU
V HVWLPDWHV VKRZ WKDW� DEVWUDFWLQJ IURP WKH LPSRUWDQW

UROH RI 8�6� GLVWXUEDQFHV� LGLRV\QFUDWLF VKRFNV DUH WKH PRVW LPSRUWDQW VRXUFH RI YDULDWLRQ� IROORZHG

E\ FRXQWU\^VSHFLpF DQG LQ WXUQ E\ LQGXVWU\^VSHFLpF VKRFNV� $W WKH OHYHO RI WKH DYHUDJH QDWLRQ�

FRXQWU\^VSHFLpF VKRFNV DUH WKH PRVW LPSRUWDQW VRXUFH RI YDULDQFH� DSDUW IURP 8�6� VKRFNV� ZLWK

DQ LQQRYDWLRQ YDULDQFH VKDUH RI �� SHUFHQW� ,QGXVWU\^VSHFLpF DQG LGLRV\QFUDWLF VKRFNV DUH RI OHVVHU

DQG HVVHQWLDOO\ HTXDO LPSRUWDQFH� DFFRXQWLQJ IRU �� DQG �� SHUFHQW� UHVSHFWLYHO\� RI WKH LQQRYDWLRQ

YDULDQFH���

1RUUELQ DQG 6FKODJHQKDXI ������ DSSO\ D VSHFLpFDWLRQ OLNH WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO

WR TXDUWHUO\� ������� GDWD RQ HPSOR\PHQW LQ RQH^GLJLW LQGXVWULHV LQ 8�6� UHJLRQV� GHpQHG DV WKH

&HQVXV %XUHDX
V QLQH DJJUHJDWH UHJLRQV� :KLOH 1RUUELQ DQG 6FKODJHQKDXI
V VSHFLpFDWLRQ LV EURDGO\

VLPLODU WR WKH EHQFKPDUN PRGHO XVHG DERYH� WKHUH DUH VHYHUDO VSHFLpF GLoHUHQFHV� )LUVW� 1RUUELQ

DQG 6FKODJHQKDXI VSHFLI\ WKH PRGHO LQ '<0,0,& IRUP �GHVFULEHG E\ (QJOH DQG :DWVRQ ��������

�� ,Q VRP H VX S S OHP HQ WDU \ U HVX OWV WK DW DU H U HS RU WHG WR E H VLP LODU WR WK H E DVHOLQ H U HVX OWV� .U LHJHU DOORZ V WK H
U HJLRQ ^VS HFLp F VK RFN V WR E H FRU U HODWHG �

�� .U LHJHU p Q G V WK DW WK H G HFRP S RVLWLRQ RI VWHDG \ ^VWDWH Y DU LDQ FH LV VOLJK WO\ G LoHU HQ W� Z LWK FRX Q WU \ ^VS HFLp F DQ G
LG LRV\ Q FU DWLF VK RFN V RI HT X DO LP S RU WDQ FH DQ G LQ G X VWU \ ^VS HFLp F VK RFN V RI OHVV LP S RU WDQ FH�

��



UHODWLQJ WKH XQREVHUYHG FRPSRQHQWV WR FDXVDO YDULDEOHV VXFK DV PRQHWDU\ DQG pVFDO SROLF\ LQGL�

FDWRUV� 6HFRQG� 1RUUELQ DQG 6FKODJHQKDXI UHVWULFW WKH QXPEHU RI ODJV LQFOXGHG LQ ��� WR WZR EXW

DOORZ WKH FRPPRQ� UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF FRPSRQHQWV WR IROORZ $5��� SURFHVVHV�

)LQDOO\� WKH UHJUHVVLRQ HTXDWLRQ ��� LV DXJPHQWHG WR LQFOXGH WKH ZHLJKWHG DYHUDJH RI FXUUHQW JURZWK

LQ LQWHUQDWLRQDO LQGXVWULDO SURGXFWLRQ�

1RUUELQ DQG 6FKODJHQKDXI
V ������ VSHFLpFDWLRQ \LHOGV HVWLPDWHV WKDW DUH VLPLODU WR WKH EHQFK�

PDUN UHVXOWV LQ VRPH� EXW QRW DOO� UHVSHFWV� 7KH HVWLPDWHV DUH FRPSDUDEOH LQ WKDW� LQ WHUPV RI WKH

VRXUFHV RI VWHDG\^VWDWH YDULDWLRQ IRU WKH DYHUDJH DJJUHJDWH UHJLRQ� FRPPRQ VKRFNV DUH D OHDGLQJ

VRXUFH� ,Q WKH 1RUUELQ DQG 6FKODJHQKDXI UHVXOWV� FRPPRQ VKRFNV DFFRXQW IRU �� SHUFHQW RI WKH

DYHUDJH UHJLRQ
V YDULDQFH� ,Q WKH EHQFKPDUN HVWLPDWHV� FRPPRQ VKRFNV DUH DOVR D OHDGLQJ VRXUFH

RI YDULDWLRQ� DOWKRXJK WKH\ DUH QR PRUH LPSRUWDQW WKDQ UHJLRQ^VSHFLpF VKRFNV� &RPSDUHG WR WKH

EHQFKPDUN� 1RUUELQ DQG 6FKODJHQKDXI
V HVWLPDWHV GLoHU LQ WKDW UHJLRQ^VSHFLpF VKRFNV DUH PXFK

OHVV LPSRUWDQW DQG LQGXVWU\^VSHFLpF VKRFNV DUH PRUH LPSRUWDQW� ZLWK UHVSHFWLYH YDULDQFH VKDUHV RI

�� DQG �� SHUFHQW� 7KHVH GLVFUHSDQFLHV LQ UHVXOWV DSSHDU WR EH ODUJHO\ D IXQFWLRQ RI GLoHUHQFHV LQ

ODJ OHQJWK DQG VDPSOH SHULRG� 5HHVWLPDWLQJ WKH EHQFKPDUN PRGHO ZLWK MXVW WZR ODJV LQ ��� DQG

������� GDWD� VSHFLpFDWLRQV FRPSDUDEOH WR 1RUUELQ DQG 6FKODJHQKDXI
V� SURGXFHV UHVXOWV TXLWH VLP�

LODU WR WKHLUV��� $W DQ\ UDWH� 1RUUELQ DQG 6FKODJHQKDXI
V HVWLPDWHV DUH FRQVLVWHQW ZLWK WKH JHQHUDO

FRQFOXVLRQV UHDFKHG DERYH� ZKHQ LQWHUQDWLRQDO UHVXOWV DUH FRPSDUHG WR ZLWKLQ^8�6� UHVXOWV� FRP�

PRQ VKRFNV DUH OHVV LPSRUWDQW� UHJLRQ^VSHFLpF VKRFNV DUH PRUH LPSRUWDQW� DQG LQGXVWU\^VSHFLpF

VKRFNV DUH OHVV LPSRUWDQW �LQ TXDUWHUO\ GDWD��

1RUUELQ DQG 6FKODJHQKDXI ������ XVH D PRGHO VLPLODU WR ���^��� WR H[DPLQH WKH VRXUFHV RI

FURVV^FRXQWU\ qXFWXDWLRQV LQ TXDUWHUO\� ������� LQGXVWULDO SURGXFWLRQ LQ WZR^GLJLW LQGXVWULHV� 7KH

FRXQWULHV LQFOXGH WKH *� SOXV %HOJLXP DQG WKH 1HWKHUODQGV� 7KH LQGXVWULHV FRYHU PLQLQJ �RQH

�� 6 S HFLp FDOO\ � WK H VWHDG \ ^VWDWH Y DU LDQ FH VK DU HV IRU WK H DY HU DJH U HJLRQ DU H� FRP P RQ � ���� S HU FHQ W� U HJLRQ ^VS HFLp F�
���� S HU FHQ W� LQ G X VWU \ ^VS HFLp F� ���� S HU FHQ W� DQ G LG LRV\ Q FU DWLF� ���� S HU FHQ W�

��



LQGXVWU\�� PDQXIDFWXULQJ �HLJKW�� DQG XWLOLWLHV �RQH�� :KLOH YHU\ FRPSDUDEOH� 1RUUELQ DQG 6FKOD�

JHQKDXI
V VSHFLpFDWLRQ GLoHUV IURP WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO LQ VHYHUDO UHVSHFWV� )LUVW�

WKHLU YHUVLRQ RI ��� UHSODFHV WKH ZRUOG JURZWK YDULDEOH ;W LQ ��� ZLWK DQ H[SRUW VKDUH^ZHLJKWHG

DYHUDJH RI RWKHU FRXQWULHV
 DJJUHJDWH JURZWK UDWHV� D YDULDEOH ZKLFK FRUUHVSRQGV WR ZRUOG JURZWK

IURP WKH H[SRUW SHUVSHFWLYH RI HDFK SDUWLFXODU UHJLRQ^LQGXVWU\� 6HFRQG� 1RUUELQ DQG 6FKODJHQKDXI
V

VSHFLpFDWLRQ RI ��� UHSODFHV WKH ODJV RI LQGXVWU\ JURZWK YDULDEOH ;L�W ZLWK ODJV RI WKH GHSHQGHQW

YDULDEOH� ;U�L�W� 7KLUG� 1RUUELQ DQG 6FKODJHQKDXI DOORZ WKH FRPPRQ� UHJLRQ^VSHFLpF� DQG LQGXVWU\^

VSHFLpF FRPSRQHQWV WR IROORZ $5��� SURFHVVHV�

1RUUELQ DQG 6FKODJHQKDXI
V ������ HVWLPDWHV DUH EURDGO\ VLPLODU WR WKH EHQFKPDUN UHVXOWV

IRU LQWHUQDWLRQDO LQGXVWULDO SURGXFWLRQ GLVFXVVHG DERYH� ,Q 1RUUELQ DQG 6FKODJHQKDXI
V UHVXOWV�

DV LQ WKH EHQFKPDUN� UHJLRQ^VSHFLpF DQG LGLRV\QFUDWLF VKRFNV DUH WKH OHDGLQJ VRXUFHV RI YDULDWLRQ

IRU WKH DYHUDJH FRXQWU\� 7KH H[DFW RUGHU RI LPSRUWDQFH� KRZHYHU� GLoHUV� :KLOH WKH EHQFKPDUN

UHVXOWV LQGLFDWH UHJLRQ^VSHFLpF VKRFNV DUH PRUH LPSRUWDQW� 1RUUELQ DQG 6FKODJHQKDXI
V HVWLPDWHV

LQGLFDWH LGLRV\QFUDWLF VKRFNV DUH PRUH LPSRUWDQW WKDQ UHJLRQ^VSHFLpF VKRFNV� ZLWK VKDUHV RI �� DQG

�� SHUFHQW� UHVSHFWLYHO\� 7KH LPSRUWDQFH RI ZRUOG DQG LQGXVWU\^VSHFLpF VKRFNV LV URXJKO\ WKH VDPH

LQ WKH EHQFKPDUN DQG 1RUUELQ DQG 6FKODJHQKDXI HVWLPDWHV� 1RUUELQ DQG 6FKODJHQKDXI UHSRUW ZRUOG

DQG LQGXVWU\^VSHFLpF VKRFN VKDUHV RI �� DQG �� SHUFHQW�

�� $OWHUQDWLYH 'DWD 6SHFLpFDWLRQV DQG 'DWD ,VVXHV

7KH EHQFKPDUN UHVXOWV SUHVHQWHG LQ WKH SUHYLRXV VHFWLRQ UHO\ RQ SDUWLFXODU GDWDVHWV _ IRU

H[DPSOH� TXDUWHUO\ HPSOR\PHQW JURZWK IRU RQH^GLJLW LQGXVWULHV DFURVV WKH %($ UHJLRQV RI WKH 8�6�

7KH XVH RI WKHVH GDWDVHWV HQWDLOV PDNLQJ FKRLFHV ZLWK UHVSHFW WR WKH OHYHOV RI WLPH^VHULHV DQG FURVV^

VHFWLRQ DJJUHJDWLRQ� EXVLQHVV F\FOH LQGLFDWRU� DQG WUHQG PRGHO��� 7KLV VHFWLRQ UHYLHZV WKH LVVXHV

WR EH FRQVLGHUHG LQ PDNLQJ WKHVH FKRLFHV DQG WKH DYDLODEOH HYLGHQFH IURP H[LVWLQJ UHVHDUFK RQ KRZ

�� 7 K H U HVX OWV VHHP WR E H U HODWLY HO\ LQ VHQ VLWLY H WR DQ RWK HU HOHP HQ W RI WK H G DWD VS HFLp FDWLRQ � WK H P RG HOLQ J RI
VHDVRQ DOV� 7 K H RQ O\ JHQ HU DO VHQ VLWLY LW\ HY LG HQ W LV WK DW G DWD DG MX VWHG X VLQ J VHDVRQ DO G X P P LHV WHQ G WR \ LHOG
P RG HVWO\ ODU JHU Y DU LDQ FH VK DU HV IRU FRP P RQ VK RFN V DQ G VP DOOHU Y DU LDQ FH VK DU HV IRU U HJLRQ ^VS HFLp F VK RFN V WK DQ
; ^�� p OWHU HG G DWD G R�

��



VRPH RI WKRVH FKRLFHV DoHFW UHVXOWV� 7KLV VHFWLRQ DOVR DXJPHQWV WKH H[LVWLQJ HYLGHQFH E\ SUHVHQWLQJ

VRPH UHVXOWV RQ KRZ FKRLFHV GLoHUHQW IURP WKRVH RI WKH EHQFKPDUN DoHFW FRQFOXVLRQV�

��� 7LPH^VHULHV DJJUHJDWLRQ

2QH LPSRUWDQW HOHPHQW RI DQ\ GDWD VSHFLpFDWLRQ LV WKH OHYHO RI WLPH^VHULHV DJJUHJDWLRQ� WKH

FKRLFH RI PRQWKO\� TXDUWHUO\� RU DQQXDO GDWD� 6RPH VWXGLHV LQ WKH OLWHUDWXUH� VXFK DV &RXOVRQ

������� &RXOVRQ DQG 5XVKHQ ������� DQG /XPVGDLQH DQG 3UDVDG ������� UHO\ RQ PRQWKO\ GDWD�

0RVW UHVHDUFK� KRZHYHU� UHOLHV RQ HLWKHU TXDUWHUO\ RU DQQXDO GDWD� 6WXGLHV EDVHG RQ TXDUWHUO\ GDWD

LQFOXGH &ODUN ������� +HOJ� HW� DO� ������� 1RUUELQ DQG 6FKODJHQKDXI ������ ������ DQG 6WRFNPDQ

������� DPRQJ RWKHUV �7DEOHV � DQG ��� GLVFXVVHG EHORZ� SURYLGH D PRUH FRPSOHWH OLVWLQJ IRU VWXGLHV

UHSRUWLQJ GHFRPSRVLWLRQV RI YDULDQFH LQWR FRPSRQHQWV WKDW DUH FRPPRQ� UHJLRQ^VSHFLpF� HWF���

6WXGLHV XVLQJ DQQXDO GDWD LQFOXGH $OWRQML DQG +DP ������� %D\RXPL DQG 3UDVDG ������� &RXOVRQ

������� DQG .ULHJHU ������� DPRQJ RWKHUV�

8VLQJ PRQWKO\ RU TXDUWHUO\ GDWD RoHUV WZR DGYDQWDJHV� $V GLVFXVVHG E\ $OWRQML DQG +DP

������� DPRQJ RWKHUV� WKH LPSRUWDQFH RI UHJLRQ^VSHFLpF DQG LQGXVWU\^VSHFLpF VKRFNV VKRXOG EH

PHDVXUHG PRUH DFFXUDWHO\ LQ PRQWKO\ RU TXDUWHUO\ GDWD WKDQ LQ DQQXDO GDWD� ,I RYHU WLPH WKH VKRFNV

SURSDJDWH DFURVV UHJLRQV DQG LQGXVWULHV� DQQXDO GDWD PD\ XQGHUVWDWH WKH LPSRUWDQFH RI UHJLRQ^

VSHFLpF DQG LQGXVWU\^VSHFLpF VKRFNV DQG RYHUVWDWH WKH LPSRUWDQFH RI FRPPRQ VKRFNV� 0RUHRYHU�

PRQWKO\ RU TXDUWHUO\ GDWD RoHU WKH FRPSXWDWLRQDO DGYDQWDJH WKDW PRUH GHJUHHV RI IUHHGRP DUH

DYDLODEOH� ZKLOH DQQXDO GDWD RoHU IHZHU GHJUHHV RI IUHHGRP� PDNLQJ VRPH FRPSXWDWLRQV PRUH GLrFXOW

RU LQIHDVLEOH�

+RZHYHU� XVLQJ PRQWKO\ RU TXDUWHUO\ GDWD DOVR KDV VRPH GLVDGYDQWDJHV� 7KH KLJKHU IUHTXHQF\

GDWD DUH SUREDEO\ PRUH VXEMHFW WR PHDVXUHPHQW HUURU WKDQ DQQXDO GDWD DUH� ,Q WKH 8�6�� IRU H[�

DPSOH� PRYHPHQWV LQ PRQWKO\ HPSOR\PHQW DUH EDVHG RQ VDPSOLQJ PHWKRGRORJ\� ZKLOH DQQXDO GDWD

DUH EHQFKPDUNHG WR QHDUO\ FRPSOHWH FHQVXVHV RI HPSOR\PHQW �6RFLDO 6HFXULW\ UHFRUGV�� 6XFK PHD�

VXUHPHQW HUURU FRXOG VLJQLpFDQWO\ FRQWDPLQDWH HVWLPDWHV RI WKH VRXUFHV RI qXFWXDWLRQV� 0RUHRYHU�

��



PRQWKO\ DQG TXDUWHUO\ GDWD DUH OHVV ZLGHO\ DYDLODEOH WKDQ DQQXDO GDWD� $V H[DPSOHV� WKH RQO\

DYDLODEOH PHDVXUH RI SURGXFWLRQ LQ 8�6� UHJLRQV LV DQQXDO YDOXH DGGHG� DQG LQGXVWU\ HPSOR\PHQW

E\ FRXQWU\ LV RQO\ ZLGHO\ DYDLODEOH RQ DQ DQQXDO EDVLV� ,Q OLJKW RI VXFK DYDLODELOLW\ SUREOHPV� RQO\

DQQXDO GDWD DOORZ FORVH FRPSDULVRQV RI ZLWKLQ^8�6� DQG FURVV^FRXQWU\ UHVXOWV�

7KH OLPLWHG H[LVWLQJ HYLGHQFH VXJJHVWV WKDW UHVXOWV DUH RQO\ PRGHVWO\ VHQVLWLYH WR WKH FKRLFH

RI GDWD IUHTXHQF\� 1RUUELQ DQG 6FKODJHQKDXI ������ UHSRUW WKDW XVLQJ DQQXDO� ZLWKLQ^8�6� GDWD

GRHV QRW DOWHU WKH UHODWLYH LPSRUWDQFH RI WKH VKRFNV HYLGHQW LQ WKHLU TXDUWHUO\ HVWLPDWHV� 1RUUELQ

DQG 6FKODJHQKDXI ������ FRQFOXGH WKDW XVLQJ VHPLDQQXDO UDWKHU WKDQ TXDUWHUO\ GDWD RQ LQWHUQD�

WLRQDO SURGXFWLRQ KDV HoHFWV WKDW YDU\ E\ FRXQWU\� EXW WKHLU VWHDG\^VWDWH YDULDQFH HVWLPDWHV VKRZ

WKDW� IRU WKH DYHUDJH FRXQWU\� XVLQJ VHPLDQQXDO GDWD PRGHVWO\ UDLVHV WKH LPSRUWDQFH RI ZRUOG

VKRFNV� PRGHVWO\ ORZHUV WKH LPSRUWDQFH RI FRXQWU\^VSHFLpF VKRFNV� VOLJKWO\ UDLVHV WKH LPSRUWDQFH

RI LQGXVWU\^VSHFLpF VKRFNV� DQG VOLJKWO\ ORZHUV WKH LPSRUWDQFH RI LGLRV\QFUDWLF VKRFNV� 1RUUELQ

DQG 6FKODJHQKDXI ������ QRWH WKDW XVLQJ DQQXDO GDWD VLJQLpFDQWO\ LQFUHDVHV WKH LPSRUWDQFH RI

LQGXVWU\^VSHFLpF VKRFNV�

6RPH V\VWHPDWLF VHQVLWLYLWLHV HPHUJH� KRZHYHU� ZKHQ WKH TXDUWHUO\ EHQFKPDUN HVWLPDWHV DUH

FRPSDUHG WR HVWLPDWHV IURP DQQXDO DYHUDJHV RI WKH VDPH GDWD� ,Q SDUWLFXODU� XVLQJ DQQXDO UDWKHU

WKDQ TXDUWHUO\ GDWD FRQVLVWHQWO\ ERRVWV WKH LPSRUWDQFH RI FRPPRQ VKRFNV DQG ORZHUV WKH LPSRU�

WDQFH RI LGLRV\QFUDWLF VKRFNV��� 7DEOHV � DQG � UHSRUW HVWLPDWHV IRU DQQXDO GDWD RQ� UHVSHFWLYHO\�

ZLWKLQ^8�6� HPSOR\PHQW DQG FURVV^(XURSH LQGXVWULDO SURGXFWLRQ �$SSHQGL[ �
V 7DEOH $��� SUHVHQWV

*� UHVXOWV���� )RU WKH DYHUDJH 8�6� UHJLRQ� WKH VKDUHV RI LQQRYDWLRQ YDULDQFH DWWULEXWDEOH WR FRPPRQ

DQG LGLRV\QFUDWLF VKRFNV DUH ���� DQG ��� SHUFHQW� UHVSHFWLYHO\� LQ DQQXDO GDWD �7DEOH ��� FRPSDUHG

�� ,Q WK H FDVH RI WK H DJJU HJDW H 9 $ 5�IDFWRU P RG HO G LVFX VVHG LQ VHFWLRQ ���� X VLQ J DQ Q X DO� U DWK HU WK DQ T X DU WHU O\ �
Z LWK LQ 8̂ �6 � G DWD E RRVWV WK H LP S RU WDQ FH RI FRP P RQ VK RFN V DQ G ORZ HU V WK H LP S RU WDQ FH RI U HJLRQ ^VS HFLp F DQ G
LQ G X VWU \ ^VS HFLp F VK RFN V�

�� $ V Q RWHG DE RY H� WK H DQ Q X DO G DWD HVWLP DWHV DU H E DVHG RQ D ODJ OHQ JWK RI RQ H LQ ���� 7 K H DQ Q X DO� Z LWK LQ 8̂ �6 �
HP S OR\ P HQ W HVWLP DWHV LQ 7 DE OH � G LoHU IU RP WK RVH LQ 7 DE OH � LQ WZ R U HVS HFWV� )LU VW� WK H G DWD VS DQ �������
U DWK HU WK DQ �������� 6 HFRQ G � DOO HLJK W RQ H Ĝ LJLW LQ G X VWU LHV DU H X VHG � U DWK HU WK DQ WK H VL[ X VHG LQ WK H 7 DE OH �
HVWLP DWHV� 'HVS LWH WK HVH G LoHU HQ FHV� WK H HVWLP DWHV U HS RU WHG LQ 7 DE OHV � DQ G � DU H Y HU \ VLP LODU �

��



WR ���� DQG ���� SHUFHQW LQ TXDUWHUO\ GDWD �7DEOH ��� )RU WKH DYHUDJH (XURSHDQ QDWLRQ� WKH LQQR�

YDWLRQ YDULDQFH VKDUHV RI FRPPRQ DQG LGLRV\QFUDWLF VKRFNV DUH ���� DQG ���� SHUFHQW� UHVSHFWLYHO\�

LQ DQQXDO GDWD �7DEOH ��� FRPSDUHG WR ���� DQG ���� SHUFHQW LQ TXDUWHUO\ GDWD �7DEOH ��� 7KH

VHQVLWLYLW\ RI WKH LPSRUWDQFH RI UHJLRQ^VSHFLpF DQG LQGXVWU\^VSHFLpF VKRFNV YDULHV E\ GDWDVHW DQG

OHYHO RI DJJUHJDWLRQ� )RU LQVWDQFH� LQ ZLWKLQ^8�6� GDWD� XVLQJ DQQXDO UDWKHU WKDQ TXDUWHUO\ GDWD

GRHV QRW DoHFW WKH LPSRUWDQFH RI UHJLRQ^VSHFLpF VKRFNV WR WKH DYHUDJH UHJLRQ^LQGXVWU\ EXW ORZHUV

WKH LPSRUWDQFH RI UHJLRQ^VSHFLpF VKRFNV WR WKH DYHUDJH UHJLRQ�

:KLOH WKLV DQDO\VLV VKRZV WKDW WKH FKRLFH RI GDWD IUHTXHQF\ GRHV DoHFW HVWLPDWHV� WKH EURDG

FRQFOXVLRQV GUDZQ DERYH DSSO\ WR HLWKHU TXDUWHUO\ RU DQQXDO GDWD� $V ORQJ DV WKH IUHTXHQF\ RI

WKH GDWD LV WKH VDPH LQ WKH ZLWKLQ^8�6� DQG FURVV^FRXQWU\ HVWLPDWHV EHLQJ FRPSDUHG� FRPPRQ

VKRFNV DUH OHVV LPSRUWDQW LQWHUQDWLRQDOO\ WKDQ ZLWKLQ WKH 8�6� DQG UHJLRQ^VSHFLpF VKRFNV DUH PRUH

LPSRUWDQW LQWHUQDWLRQDOO\� 0RUHRYHU� LQ TXDUWHUO\ GDWD� LQGXVWU\^VSHFLpF VKRFNV DUH OHVV LPSRUWDQW

LQ LQWHUQDWLRQDO YDULDWLRQ WKDQ LQ ZLWKLQ^8�6� YDULDWLRQ� EXW LQ FRPSDUDEOH DQQXDO GDWD� WKH UHYHUVH

DSSOLHV�

��� &URVV^VHFWLRQ DJJUHJDWLRQ

$ VHFRQG NH\ DVSHFW RI DQ\ GDWD VSHFLpFDWLRQ LV WKH GHJUHH RI FURVV^VHFWLRQ DJJUHJDWLRQ� WKH

FKRLFH RI ZLWKLQ^FRXQWU\ UHJLRQ GHWDLO� VXFK DV VWDWHV RU %($ UHJLRQV IRU WKH 8�6�� DQG WKH FKRLFH RI

LQGXVWU\ GHWDLO� VXFK DV RQH^GLJLW� WZR^GLJLW� RU QRQH� 7KH YDVW PDMRULW\ RI ZLWKLQ^FRXQWU\ VWXGLHV�

LQFOXGLQJ %D\RXPL DQG 3UDVDG ������� &ODUN ������� 1RUUELQ DQG 6FKODJHQKDXI ������� DQG RWKHUV�

XVH DJJUHJDWH UHJLRQV� +RZHYHU� VRPH UHVHDUFKHUV� LQFOXGLQJ 'DYLV� HW� DO� ������� *KRVK DQG :ROI

������� +RRNHU DQG .QHWWHU ������� DQG 9LaQDOV DQG -LPHQR ������ UHO\ RQ 8�6� VWDWH GDWD UDWKHU

WKDQ DJJUHJDWH UHJLRQ GDWD� $W DQ HYHQ PRUH GLVDJJUHJDWH OHYHO� )RUQL DQG 5HLFKOLQ ������ XVH

8�6� FRXQW\ GDWD� DQG 0DUVWRQ ������ H[DPLQHV 8�6� FLW\ GDWD��� :KLOH WKHVH GLVDJJUHJDWH UHJLRQ

�� $ IHZ VWX G LHV K DY H IRFX VHG RQ D S DU WLFX ODU U HJLRQ LQ WK H 8 �6 �� U DWK HU WK DQ D IX OO VHW RI U HJLRQ V VS DQ Q LQ J WK H
FRX Q WU \ � & RX OVRQ ������� & RX OVRQ DQ G 5X VK HQ ������� DQ G .X WWQ HU DQ G 6 E RU G RQ H ������ H[ DP LQ H� U HVS HFWLY HO\ �
WK H 3 K LODG HOS K LD� % RVWRQ � DQ G 1 HZ < RU N P HWU RS ROLWDQ DU HDV�

��



VWXGLHV DQG RWKHUV VXFK DV %D\RXPL DQG (LFKHQJUHHQ ������ DQG /XPVGDLQH DQG 3UDVDG ������

LJQRUH LQGXVWULHV DQG IRFXV RQ MXVW UHJLRQ YDULDEOHV� PRVW RI WKH OLWHUDWXUH H[DPLQHV qXFWXDWLRQV

LQ RQH^GLJLW LQGXVWULHV� +RZHYHU� D QXPEHU RI VWXGLHV� VXFK DV &RVWHOOR ������� *KRVK DQG :ROI

������� +HOJ� HW� DO� ������� DQG 1RUUELQ DQG 6FKODJHQKDXI ������� DQDO\]H WZR^GLJLW LQGXVWULHV���

5HODWLYHO\ DJJUHJDWH GDWD RoHU WKH LPSRUWDQW DGYDQWDJH RI JUHDWHU WUDFWDELOLW\� :LWK5 UHJLRQV

DQG , LQGXVWULHV� WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO� IRU H[DPSOH� LQYROYHV 5, YDULDEOHV� 8VLQJ

UHODWLYHO\ DJJUHJDWH GDWD JHQHUDOO\ NHHSV 5 DQG , VPDOOHU WKDQ XVLQJ GLVDJJUHJDWH GDWD ZRXOG

DQG WKHUHE\ PDNHV HVWLPDWLRQ RI WKH PRGHO
V V\VWHP RI HTXDWLRQV FRPSXWDWLRQDOO\ PXFK VLPSOHU

DQG IDVWHU��� 5HODWLYHO\ DJJUHJDWH ZLWKLQ^FRXQWU\ UHJLRQ GDWD RoHU DQRWKHU DGYDQWDJH� DJJUHJDWHV

VXFK DV %($ UHJLRQV DUH PRUH FRPSDUDEOH LQ VL]H WR *� RU (XURSHDQ QDWLRQV WKDQ VWDWHV DUH DQG

WKHUHIRUH PRUH DSSURSULDWH IRU ZLWKLQ^FRXQWU\ DQG LQWHUQDWLRQDO FRPSDULVRQV� 5HODWLYHO\ DJJUHJDWH

LQGXVWU\ GDWD RoHU WZR RWKHU DGYDQWDJHV� )LUVW� JLYHQ WKH GLoHUHQFHV LQ 8�6� DQG LQWHUQDWLRQDO

LQGXVWU\ FODVVLpFDWLRQ V\VWHPV� LW LV HDVLHU WR FRQVWUXFW KLJKO\ FRPSDUDEOH ZLWKLQ^8�6� DQG FURVV^

FRXQWU\ GDWDVHWV DW WKH RQH^GLJLW OHYHO WKDQ DW PRUH GHWDLOHG OHYHOV� 6HFRQG� RQH^GLJLW GDWD DUH�

WR VRPH H[WHQW� PRUH ZLGHO\ DYDLODEOH� )RU H[DPSOH� PLVVLQJ GDWD DUH PXFK PRUH RI D SUREOHP IRU

HPSOR\PHQW LQ WZR^GLJLW LQGXVWULHV ZLWKLQ 8�6� UHJLRQV WKDQ IRU HPSOR\PHQW LQ RQH^GLJLW LQGXVWULHV�

,Q VRPH FLUFXPVWDQFHV� KRZHYHU� WZR^GLJLW LQGXVWU\ GDWD DUH PRUH ZLGHO\ DYDLODEOH� 3DUWLFXODUO\�

DW WKH TXDUWHUO\ IUHTXHQF\� WKH RQO\ ZLGHO\ DYDLODEOH PHDVXUH RI SURGXFWLRQ DFURVV FRXQWULHV LV

LQGXVWULDO SURGXFWLRQ LQ WZR^GLJLW LQGXVWULHV�

8VLQJ UHODWLYHO\ DJJUHJDWH UHJLRQ GDWD FDUULHV RQH GLVDGYDQWDJH� ,Q WKH 8�6�� PDQ\ RI WKH

SRWHQWLDO UHJLRQ^VSHFLpF VKRFNV RFFXU GLUHFWO\ DW WKH VWDWH DQG ORFDO� UDWKHU WKDQ DJJUHJDWH UHJLRQ�

OHYHOV� )RU H[DPSOH� pVFDO SROLFLHV �DSDUW IURP IHGHUDO SROLFLHV� DUH GHWHUPLQHG DW WKH VWDWH DQG ORFDO

�� *K RVK DQ G : ROI ������ X VH D FRP E LQ DWLRQ RI RQ H^G LJLW DQ G WZ R^G LJLW LQ G X VWU LHV WK DW VS DQ V WK H HQ WLU H 8 �6 �
HFRQ RP \ �

�� 7 \ S LFDOO\ � WK H DY DLODE OH WZ R^G LJLW G DWD DU H OLP LWHG WR WK H P DQ X IDFWX U LQ J VHFWRU � 8 Q G HU WK H 8 Q LWHG 6 WDWHV
 6 ,&
FODVVLp FDWLRQ FRG H� WK HU H DU H RQ O\ HLJK W RQ H^G LJLW Q RQ IDU P VHFWRU V� E X W �� WZ R^G LJLW VHFWRU V LQ P DQ X IDFWX U LQ J
DORQ H� 8 Q G HU WK H LQ WHU Q DWLRQ DO FODVVLp FDWLRQ FRG H �,6 ,& �� K RZ HY HU � WK H Q X P E HU RI RQ H Ĝ LJLW Q RQ IDU P VHFWRU V
LV HVVHQ WLDOO\ WK H VDP H DV WK H Q X P E HU RI WZ R^G LJLW P DQ X IDFWX U LQ J VHFWRU V�

��



OHYHOV� WKHUH DUH QR %($ UHJLRQ �RU &HQVXV 5HJLRQ� pVFDO SROLFLHV� 7KH %($ UHJLRQV DUH VLPSO\

DJJUHJDWLRQV RI VWDWHV ZLWK FRPPRQDOLWLHV LQ FHUWDLQ IHDWXUHV� QRW JRYHUQPHQWV�

:KLOH WKH EURDG FRQFOXVLRQV RQ VRXUFHV RI qXFWXDWLRQV DUH LQVHQVLWLYH WR WKH GHJUHH RI FURVV^

VHFWLRQ DJJUHJDWLRQ� VSHFLpF PRGHO HVWLPDWHV GR DSSHDU WR EH PRGHVWO\ VHQVLWLYH� (VWLPDWLQJ WKH

EHQFKPDUN TXDUWHUO\ PRGHO IRU 8�6� VWDWH HPSOR\PHQW \LHOGV LQQRYDWLRQ YDULDQFH VKDUHV IRU WKH

DYHUDJH VWDWH RI� FRPPRQ� ���� SHUFHQW� UHJLRQ^VSHFLpF� ���� SHUFHQW� LQGXVWU\^VSHFLpF� ��� SHUFHQW�

DQG LGLRV\QFUDWLF� ���� SHUFHQW��� $V WKHVH HVWLPDWHV LQGLFDWH� XVLQJ VWDWHV UDWKHU WKDQ %($ UHJLRQV

�IRU ZKLFK 7DEOH � UHSRUWV UHVXOWV� PRGHVWO\ ORZHUV WKH LPSRUWDQFH RI FRPPRQ DQG LQGXVWU\^VSHFLpF

VKRFNV DQG VLJQLpFDQWO\ ERRVWV WKH LPSRUWDQFH RI LGLRV\QFUDWLF VKRFNV� ZKLOH OHDYLQJ WKH YDULDQFH

VKDUH RI UHJLRQ^VSHFLpF VKRFNV HVVHQWLDOO\ XQFKDQJHG� 1RQHWKHOHVV� ZKHQ 8�6� VWDWH HVWLPDWHV DUH

FRPSDUHG WR WKH TXDUWHUO\ FURVV^FRXQWU\ HVWLPDWHV� LW UHPDLQV WKH FDVH WKDW FRPPRQ VKRFNV DUH

OHVV LPSRUWDQW LQWHUQDWLRQDOO\ WKDQ ZLWKLQ WKH 8�6� ZKLOH UHJLRQ^VSHFLpF VKRFNV DUH PRUH LPSRUWDQW

LQWHUQDWLRQDOO\��� +RZHYHU� LQGXVWU\^VSHFLpF VKRFNV DUH RI URXJKO\ HTXDO LPSRUWDQFH LQ WKH 8�6�

VWDWH DQG LQWHUQDWLRQDO UHVXOWV� UDWKHU WKDQ RI JUHDWHU LPSRUWDQFH DV LQ WKH %($ UHJLRQ UHVXOWV�

0RGHOV WKDW LJQRUH LQGXVWULHV DOVR SURGXFH HVWLPDWHV VRPHZKDW GLoHUHQW IURP WKH EHQFKPDUN

EXW LQ OLQH ZLWK WKH EURDG pQGLQJV GLVFXVVHG DERYH� )LWWLQJ D 9$5��� DQG WKH VLPSOH HUURU PRGHO

��� WR TXDUWHUO\ JURZWK LQ WRWDO HPSOR\PHQW LQ %($ UHJLRQV \LHOGV DYHUDJH FRPPRQ DQG UHJLRQ^

VSHFLpF VKRFN VKDUHV RI ���� DQG ���� SHUFHQW IRU WKH LQQRYDWLRQ YDULDQFH DQG ���� DQG ���� SHUFHQW

IRU WKH VWHDG\^VWDWH YDULDQFH��� $SSO\LQJ D 9$5��� DQG ��� WR TXDUWHUO\ JURZWK LQ (XURSHDQ

PDQXIDFWXULQJ SURGXFWLRQ� WKH DYHUDJH HVWLPDWHG FRPPRQ VKRFN VKDUHV DUH ���� DQG ���� SHUFHQW

�� 7 K H P RG HO FRY HU V RQ O\ �� VWDWHV� E HFDX VH DQ \ VWDWHV K DY LQ J G DWD P LVVLQ J RY HU ������� IRU DQ \ LQ G X VWU \ Z HU H
G U RS S HG IRU VLP S OLFLW\ � 7 K H P RG HO DOVR H[ FOX G HV WK H P LQ LQ J LQ G X VWU \ � VR DV WR VS HHG WK H HVWLP DWLRQ � ,Q FOX G LQ J
WK H P LQ LQ J LQ G X VWU \ � Z K LFK LV HVS HFLDOO\ Y RODWLOH� JHQ HU DOO\ U HT X LU HV P DQ \ P RU H LWHU DWLRQ V RI WK H DOJRU LWK P �
5HVX OWV IRU % ( $ U HJLRQ V DU H Q RW VHQ VLWLY H WR Z K HWK HU P LQ LQ J LV LQ FOX G HG � ( VWLP DWLQ J WK H VWDWH^LQ G X VWU \ P RG HO
Z LWK T X DU WHU O\ G DWD WRRN DE RX W IRX U G D\ V RQ D 8 Q L[ P DFK LQ H� X VLQ J VRP HZ K DW LQ Hr FLHQ W FRG H LQ 5$ 7 6 �

�� 6 LP LODU O\ � LQ G \ Q DP LF IDFWRU P RG HO HVWLP DWHV IRU WRWDO HP S OR\ P HQ W LQ VWDWHV DQ G % ( $ U HJLRQ V DQ G IRU WRWDO
P DQ X IDFWX U LQ J S U RG X FWLRQ LQ ( X U RS HDQ Q DWLRQ V DQ G WK H *�� WK H FRP P RQ IDFWRU LV OHVV LP S RU WDQ W LQ WHU Q DWLRQ DOO\
WK DQ IRU % ( $ U HJLRQ V RU IRU VWDWHV� Z K LOH U HJLRQ ^VS HFLp F IDFWRU V DU H P RU H LP S RU WDQ W LQ WHU Q DWLRQ DOO\ �

�� 7 K H HU U RU P RG HO LV HVWLP DWHG X VLQ J U DZ ������� G DWD DQ G WK H *00 S U RFHG X U H� G HVFU LE HG LQ VHFWLRQ ���� DS S OLHG
WR WK H DJJU HJDWH 9 $ 5�IDFWRU P RG HO�

��



IRU� UHVSHFWLYHO\� LQQRYDWLRQ DQG VWHDG\^VWDWH YDULDQFHV� DQG WKH HVWLPDWHG UHJLRQ^VSHFLpF VKRFN

VKDUHV DUH ���� DQG ���� SHUFHQW� &RPSDUHG WR WKH EHQFKPDUN HVWLPDWHV� LJQRULQJ LQGXVWULHV

W\SLFDOO\ ERRVWV WKH LPSRUWDQFH RI ERWK FRPPRQ DQG UHJLRQ^VSHFLpF VKRFNV��� 7KH VSHFLpF HoHFWV RI

LJQRULQJ LQGXVWULHV GHSHQG RQ WKH WUXH PDJQLWXGHV RI LQGXVWU\^VSHFLpF VKRFNV DQG WKH KHWHURJHQHLW\

LQ LQGXVWU\ PL[� )RU H[DPSOH� DEVWUDFWLQJ IURP WKH XQGHUO\LQJ VL]HV RI WKH VKRFNV� LI WKH ZLGHO\^KHOG

YLHZ WKDW LQGXVWU\ PL[ YDULHV PRUH DFURVV 8�6� UHJLRQV WKDQ DFURVV FRXQWULHV LV FRUUHFW� LJQRULQJ

LQGXVWULHV ZRXOG SUREDEO\ ERRVW WKH LPSRUWDQFH RI FRPPRQ VKRFNV UHODWLYHO\ PRUH LQ FURVV^FRXQWU\

GDWD WKDQ LQ ZLWKLQ^8�6� GDWD��� 1RQHWKHOHVV� LQ HVWLPDWHV WKDW LJQRUH LQGXVWULHV� LW UHPDLQV WKH

FDVH WKDW FRPPRQ VKRFNV DUH OHVV LPSRUWDQW LQWHUQDWLRQDOO\ WKDQ ZLWKLQ WKH 8�6�� ZKLOH UHJLRQ^

VSHFLpF VKRFNV DUH PRUH LPSRUWDQW LQWHUQDWLRQDOO\ WKDQ ZLWKLQ WKH 8�6�

8VLQJ WZR^GLJLW UDWKHU WKDQ RQH^GLJLW LQGXVWULHV DOVR SURGXFHV HVWLPDWHV PRGHVWO\ GLoHUHQW

IURP WKH EHQFKPDUN EXW FRQVLVWHQW ZLWK WKLV VWXG\
V EURDG pQGLQJV� :KLOH ZLWKLQ^8�6� GDWD DYDLO�

DELOLW\ SUREOHPV SUHFOXGH HVWLPDWLQJ WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO IRU WZR^GLJLW LQGXVWULHV�

HVWLPDWLQJ WKH DJJUHJDWH 9$5�IDFWRU PRGHO GLVFXVVHG LQ VHFWLRQ ��� IRU WZR^GLJLW PDQXIDFWXULQJ LQ�

GXVWULHV \LHOGV LQQRYDWLRQ YDULDQFH VKDUHV WKDW DUH� RQ DYHUDJH� HVVHQWLDOO\ WKH VDPH DV IRU RQH^GLJLW

LQGXVWULHV��� 7KH VWHDG\^VWDWH YDULDQFH VKDUHV� KRZHYHU� DUH VRPHZKDW GLoHUHQW� ZLWK UHJLRQ^

VSHFLpF VKRFNV RI OHVV LPSRUWDQFH DQG LQGXVWU\^VSHFLpF VKRFNV RI PRUH LPSRUWDQFH LQ WKH WZR^GLJLW

UHVXOWV� &RPSDULQJ GLVDJJUHJDWH PRGHO HVWLPDWHV IRU DQQXDO FURVV^FRXQWU\ GDWD RQ HPSOR\PHQW DQG

*'3 �$SSHQGL[ � SURYLGHV GHWDLO RQ WKH GDWD� VKRZV WKDW XVLQJ WZR^GLJLW PDQXIDFWXULQJ LQGXVWULHV

�� & RP S DU LQ J WK H U HJLRQ ^RQ O\ U HVX OWV WR WK H DJJU HJDWH 9 $ 5�IDFWRU P RG HO U HVX OWV G LVFX VVHG LQ VHFWLRQ ��� VK RZ V
WK DW LJQ RU LQ J LQ G X VWU LHV X VX DOO\ E RRVWV WK H HVWLP DWHG LP S RU WDQ FH RI FRP P RQ VK RFN V E X W K DV OLWWOH HoHFW RQ
WK H LP S RU WDQ FH RI U HJLRQ ^VS HFLp F VK RFN V�

�� : K HWK HU LQ G X VWU \ P L[ LV P RU H Y DU LHG DFU RVV 8 �6 � U HJLRQ V RU FRX Q WU LHV DS S HDU V WR G HS HQ G RQ WK H OHY HO RI LQ G X VWU \
DJJU HJDWLRQ � % D\ RX P L DQ G 3 U DVDG ������ FRQ FOX G H WK DW� DW WK H RQ H^G LJLW OHY HO� WK H P L[ HV RI 8 �6 � U HJLRQ V DQ G
( X U RS HDQ Q DWLRQ V DU H HT X DO LQ K HWHU RJHQ HLW\ � .U X JP DQ ������� K RZ HY HU � FRQ FOX G HV WK DW WK HU H LV VLJQ Lp FDQ WO\
P RU H VS HFLDOL]DWLRQ RI WZ R Ĝ LJLW P DQ X IDFWX U LQ J LQ G X VWU LHV LQ WK H 8 �6 � P DQ X IDFWX U LQ J WK DQ LQ ( X U RS H�

�� 7 K H 9 $ 5 Y DU LDE OHV DU H WK H JU RZ WK U DWHV RI WRWDO P DQ X IDFWX U LQ J HP S OR\ P HQ W LQ WK H HLJK W % ( $ U HJLRQ V DQ G LQ
�� 8 �6 � WZ R^G LJLW P DQ X IDFWX U LQ J LQ G X VWU LHV �WRE DFFR LV H[ FOX G HG E HFDX VH WK H LQ G X VWU \ LV FRQ FHQ WU DWHG LQ RQ H
U HJLRQ �� $ Y HU DJHG DFU RVV U HJLRQ V� WK H HVWLP DWHG LQ Q RY DWLRQ Y DU LDQ FH VK DU HV RI FRP P RQ � U HJLRQ ^VS HFLp F� DQ G
LQ G X VWU \ ^VS HFLp F VK RFN V DU H ����� ����� DQ G ���� S HU FHQ W� U HVS HFWLY HO\ � 7 K H HVWLP DWHG VWHDG \ ^VWDWH Y DU LDQ FH
VK DU HV DU H ����� ����� DQ G ���� S HU FHQ W� U HVS HFWLY HO\ �

��



W\SLFDOO\ ERRVWV WKH LPSRUWDQFH RI FRPPRQ VKRFNV DQG ORZHUV WKH LPSRUWDQFH RI LQGXVWU\^VSHFLpF

DQG LGLRV\QFUDWLF VKRFNV� ZKLOH KDYLQJ PL[HG HoHFWV RQ WKH LPSRUWDQFH RI UHJLRQ^VSHFLpF VKRFNV�

4XDOLWDWLYHO\� WKH WZR^GLJLW HVWLPDWHV \LHOG WKH VDPH FRQFOXVLRQV DV WKRVH GUDZQ DERYH IURP WKH

RQH^GLJLW HVWLPDWHV���

��� %XVLQHVV F\FOH LQGLFDWRU

$ WKLUG LPSRUWDQW DVSHFW RI GDWD VSHFLpFDWLRQ LV WKH EXVLQHVV F\FOH PHDVXUH XVHG� RXWSXW DV

PHDVXUHG E\ *'3 RU LQGXVWULDO SURGXFWLRQ� HPSOR\PHQW� XQHPSOR\PHQW� RU SURGXFWLYLW\� 5HVXOWV

IRU *'3 DUH UHSRUWHG LQ %D\RXPL DQG (LFKHQJUHHQ ������� %D\RXPL DQG 3UDVDG ������� *UHJRU\�

HW� DO� ������� DQG .ULHJHU ������� DV ZHOO DV RWKHUV �7DEOHV � DQG �� SURYLGH D FRPSOHWH OLVW RI

WKRVH SDSHUV UHSRUWLQJ YDULDQFH GHFRPSRVLWLRQV���� 6WXGLHV H[DPLQLQJ LQGXVWULDO SURGXFWLRQ LQFOXGH

+HOJ� HW� DO� ������� 1RUUELQ DQG 6FKODJHQKDXI ������� DQG 6WRFNPDQ ������� 3DSHUV UHO\LQJ RQ

HPSOR\PHQW LQFOXGH $OWRQML DQG +DP ������� &ODUN ������� DQG 1RUUELQ DQG 6FKODJHQKDXI �������

DPRQJ RWKHUV� 8QHPSOR\PHQW LV H[DPLQHG LQ 'DYLV� HW� DO� ������� 0DUVWRQ ������� DQG 9LaQDOV

DQG -LPHQR ������� &RVWHOOR ������� +HVV DQG 6KLQ ������ ������ DQG .ROOPDQ ������ H[DPLQH

SURGXFWLYLW\�

,Q SUDFWLFH� WKH NH\ FRQVLGHUDWLRQ LQ FKRRVLQJ D EXVLQHVV F\FOH PHDVXUH LV GDWD DYDLODELOLW\� ,Q

JHQHUDO� PDQ\ HFRQRPLVWV SUREDEO\ YLHZ *'3 DV D SUHIHUUHG YDULDEOH IRU H[DPLQLQJ EXVLQHVV F\FOH

qXFWXDWLRQV� DOWKRXJK� IRU SDUWLFXODU TXHVWLRQV� RWKHU LQGLFDWRUV PD\ EH SUHIHUUHG��� *'3 GDWD�

KRZHYHU� DUH OHVV ZLGHO\ DYDLODEOH WKDQ LQGXVWULDO SURGXFWLRQ RU HPSOR\PHQW GDWD� )RU H[DPSOH�

FURVV^FRXQWU\ GDWD RQ *'3 E\ LQGXVWU\ DUH JHQHUDOO\ RQO\ DYDLODEOH RQ DQ DQQXDO EDVLV� ZKHUHDV

�� + RZ HY HU � D IDFW K LJK OLJK WHG E \ & RVWHOOR ������ DQ G .ROOP DQ ������ DS S HDU V WR DS S O\ RQ O\ WR WZ R^G LJLW G DWD�
$ W WK H WZ R^G LJLW OHY HO� FRQ VLVWHQ W Z LWK & RVWHOOR DQ G .ROOP DQ � DQ Q X DO HP S OR\ P HQ W JU RZ WK �DQ G *'3 JU RZ WK �
LV P RU H FRU U HODWHG DFU RVV LQ G X VWU LHV Z LWK LQ D FRX Q WU \ WK DQ DFU RVV FRX Q WU LHV Z LWK LQ DQ LQ G X VWU \ � % X W DW WK H RQ H^
G LJLW OHY HO� WK H Z LWK LQ ^FRX Q WU \ DQ G Z LWK LQ ^LQ G X VWU \ FRU U HODWLRQ V DU H� RQ DY HU DJH� U RX JK O\ WK H VDP H� & RQ VLVWHQ W
Z LWK .ROOP DQ � IRU 8 �6 � U HJLRQ V� JU RZ WK LV OHVV FRU U HODWHG DFU RVV LQ G X VWU LHV Z LWK LQ D U HJLRQ WK DQ DFU RVV U HJLRQ V
Z LWK LQ DQ LQ G X VWU \ _ DW E RWK WK H RQ H^G LJLW DQ G WZ R Ĝ LJLW OHY HOV�

�� )RU Q L DQ G 5HLFK OLQ ������ DQ G 6 DP RO\ N ������ H[ DP LQ H Z LWK LQ ^8 �6 � S HU VRQ DO LQ FRP H�
�� 7 K H p Q G LQ JV RI % DVX DQ G )HU Q DOG ������ P D\ E H VHHQ DV VX JJHVWLQ J *'3 VK RX OG Q RW E H S U HIHU U HG IRU H[ DP LQ LQ J
Z LWK LQ ^FRX Q WU \ DQ G FU RVV^FRX Q WU \ q X FWX DWLRQ V� % DVX DQ G )HU Q DOG DU JX H WK DW Y DOX H DG G HG G DWD FDQ LP S O\ ODU JH
VS LOORY HU V DFU RVV VHFWRU V HY HQ Z K HQ VX FK VS LOORY HU V G R Q RW WU X O\ H[ LVW� E HFDX VH WK H Y DOX H DG G HG G DWD DU H E DVHG
RQ WK H IDOVH DVVX P S WLRQ V RI FRQ VWDQ W U HWX U Q V WR VFDOH DQ G S HU IHFW FRP S HWLWLRQ �

��



LQGXVWULDO SURGXFWLRQ GDWD DUH DYDLODEOH TXDUWHUO\� $V DQRWKHU H[DPSOH� UHDO *'3 GDWD E\ 8�6�

UHJLRQ �JURVV VWDWH SURGXFW� RU *63� DUH RQO\ DYDLODEOH RQ DQ DQQXDO EDVLV EHJLQQLQJ LQ �����

ZKLOH HPSOR\PHQW GDWD DUH DYDLODEOH PRQWKO\ DQG IRU D ORQJHU WLPH SHULRG��� $V QRWHG DERYH� RQ

D TXDUWHUO\ EDVLV� WKH RQO\ EURDG HFRQRPLF LQGLFDWRUV DYDLODEOH E\ LQGXVWU\ IRU VXEVWDQWLDO WLPH

SHULRGV DUH HPSOR\PHQW ZLWKLQ WKH 8�6� DQG LQGXVWULDO SURGXFWLRQ DFURVV FRXQWULHV���

$ VHFRQG FRQVLGHUDWLRQ� DOOXGHG WR LQ VHFWLRQ �� LV WKH FRPSDUDELOLW\ RI ZLWKLQ^FRXQWU\ DQG

FURVV^FRXQWU\ GDWD� ,QGXVWULDO SURGXFWLRQ� IRU LQVWDQFH� LV DYDLODEOH IRU GLoHUHQW FRXQWULHV EXW QRW

IRU UHJLRQV ZLWKLQ WKH 8�6� :KLOH &KDPLH� HW� DO� ������ XVH 8�6� UHJLRQDO LQGXVWULDO SURGXFWLRQ

pJXUHV� WKH GDWD DUH QRW WUXO\ UHJLRQDO� 7KHLU 8�6� GDWD� FRQVWUXFWHG E\ '5,� DUH DJJUHJDWHV RI

QDWLRQDO LQGXVWULDO SURGXFWLRQ LQGH[HV E\ GHWDLOHG LQGXVWU\ EDVHG RQ UHJLRQ^VSHFLpF ZHLJKWV� 7KH

RQO\ DYDLODEOH GDWD FORVHO\ FRPSDUDEOH ZLWKLQ WKH 8�6� DQG DFURVV FRXQWULHV DUH DQQXDO HPSOR\PHQW

DQG DQQXDO *'3 �*63 IRU 8�6� UHJLRQV�� DOWKRXJK WKH ZLWKLQ^8�6� *'3 GDWD DUH DYDLODEOH IRU OHVV

WKDQ �� \HDUV�

7KH OLPLWHG DQDO\VLV SRVVLEOH VKRZV WKDW HVWLPDWHV DUH PRGHVWO\ VHQVLWLYH WR WKH FKRLFH RI

EXVLQHVV F\FOH LQGLFDWRU� DOWKRXJK QRW V\VWHPDWLFDOO\� ,Q LQWHUQDWLRQDO GDWD �GHWDLOHG LQ $SSHQGL[

��� HVWLPDWHV IRU *'3 GLoHU VRPHZKDW IURP HVWLPDWHV IRU HPSOR\PHQW� )RU H[DPSOH� HVWLPDWLQJ

WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO IRU FURVV^(XURSH *'3 �XVLQJ WKH VDPH FRXQWULHV DQG LQGXVWULHV

LQFOXGHG LQ WKH HPSOR\PHQW HVWLPDWHV� \LHOGV WKH IROORZLQJ LQQRYDWLRQ YDULDQFH VKDUHV IRU WKH DY�

HUDJH QDWLRQ� FRPPRQ� ���� SHUFHQW� UHJLRQ^VSHFLpF� ���� SHUFHQW� LQGXVWU\^VSHFLpF� ���� SHUFHQW�

DQG LGLRV\QFUDWLF� ���� SHUFHQW� &RPSDULQJ WKHVH DQG RWKHU FURVV^FRXQWU\ HVWLPDWHV LQGLFDWHV WKDW

WKHUH DUH QR V\VWHPDWLF GLoHUHQFHV LQ *'3 DQG HPSOR\PHQW HVWLPDWHV� 8OWLPDWHO\� XVLQJ *'3

SURGXFHV WKH VDPH JHQHUDO FRQFOXVLRQV WKDW XVLQJ HPSOR\PHQW GRHV�

�� $ V Q RWHG DE RY H� WK H U HDO *6 3 G DWD DY DLODE OH IU RP WK H 5HJLRQ DO ( FRQ RP LF ,Q IRU P DWLRQ 6 \ VWHP V & '^520
E HJLQ LQ ����� 6 RP H DX WK RU V� VX FK DV *K RVK DQ G : ROI ������ DQ G : \ Q Q H DQ G .RR ������� FRQ VWU X FW U HDO *6 3
G DWD E DFN WR ���� X VLQ J WK H DY DLODE OH Q RP LQ DO p JX U HV E \ U HJLRQ DQ G Q DWLRQ DO S U LFH LQ G H[ HV�

�� ,Q DG G LWLRQ � HDU Q LQ JV E \ LQ G X VWU \ DU H DY DLODE OH RQ D T X DU WHU O\ E DVLV IRU U HJLRQ V Z LWK LQ WK H 8 �6 � E HJLQ Q LQ J LQ
�����

��



��� 0RGHOLQJ WUHQGV DQG XQLW URRWV

7KH pQDO LPSRUWDQW DVSHFW RI GDWD VSHFLpFDWLRQ LV WKH PRGHOLQJ RI WUHQGV DQG XQLW URRWV� 0DQ\

GDWD VHULHV RI LQWHUHVW KDYH D WUHQG DQG PRVW KDYH D ODUJHVW DXWRUHJUHVVLYH URRW RI � RU QHDUO\ �� &ODUN

������� +HOJ� HW� DO� ������� DQG 1RUUELQ DQG 6FKODJHQKDXI ������� DPRQJ RWKHUV� UHSRUW WKDW WKH

QXOO RI D XQLW URRW JHQHUDOO\ FDQQRW EH UHMHFWHG� 7KHVH UHVXOWV HVWDEOLVK WKDW PRVW VHULHV RI LQWHUHVW

KDYH DXWRUHJUHVVLYH URRWV RI QHDU �� EXW WKH UHVXOWV DUH QRW QHFHVVDULO\ VWURQJ HYLGHQFH RI URRWV HTXDO

WR �� JLYHQ WKH SRZHU SUREOHPV RI XQLW URRW WHVWV �VHH &DPSEHOO DQG 3HUURQ ������� IRU H[DPSOH��

7KH OLPLWHG HYLGHQFH RQ FRLQWHJUDWLRQ LV PRUH PL[HG _ DQG SUREDEO\ PRUH XQFHUWDLQ JLYHQ WKDW� LQ

VPDOO VDPSOHV� PXOWLYDULDWH LQIHUHQFH LV OLNHO\ PRUH LPSUHFLVH WKDQ XQLYDULDWH LQIHUHQFH� ,Q UHJLRQDO

8�6� HPSOR\PHQW GDWD� 6LOO ������ pQGV HYLGHQFH RI FRLQWHJUDWLQJ UHODWLRQVKLSV� ,Q LQWHUQDWLRQDO

GDWD� (QJOH DQG .R]LFNL ������ DUH JHQHUDOO\ XQDEOH WR UHMHFW WKH QXOO RI QR FRLQWHJUDWLRQ� EXW +HOJ�

HW� DO� ������ pQG FRLQWHJUDWLRQ DPRQJ PDQ\ RI WKHLU VHULHV�

6WXGLHV RI WKH VRXUFHV RI EXVLQHVV F\FOHV W\SLFDOO\ WUHDW DQ\ WUHQGV DV VWRFKDVWLF DQG XVH DQ\

RI VHYHUDO GLoHUHQW DSSURDFKHV WR PRGHOLQJ XQLW URRWV RU QHDU^XQLW URRWV� 0RVW UHVHDUFK LQ WKH

OLWHUDWXUH DVVXPHV DOO YDULDEOHV KDYH D XQLW URRW EXW DUH QRW FRLQWHJUDWHG� DQG ZRUNV ZLWK VLPSOH

ORJ JURZWK UDWHV� 2I FRXUVH� LI WKH DEVHQFH RI FRLQWHJUDWLRQ LV VLPSO\ DVVXPHG DQG WKH YDULDEOHV

DUH LQ IDFW FRLQWHJUDWHG� WKH PRGHO LQ GLoHUHQFHV LQ PLVVSHFLpHG� 6RPH VWXGLHV� VXFK DV +HOJ�

HW� DO� ������� DVVXPH XQLW URRWV LQ DOO YDULDEOHV DQG DOORZ FRLQWHJUDWLRQ RI DQ XQUHVWULFWHG IRUP

E\ DGGLQJ ODJJHG OHYHOV WR WKH PRGHO� 7KLV DSSURDFK LV HTXLYDOHQW WR HVWLPDWLQJ WKH PRGHO LQ ORJ

OHYHOV� ZKLFK \LHOGV FRQVLVWHQW 9$5 SDUDPHWHU HVWLPDWHV UHJDUGOHVV RI WKH LQWHJUDWLRQ RUGHUV RI WKH

GDWD� +RZHYHU� HVWLPDWHV PD\ EH ELDVHG LQ VPDOO VDPSOHV� DQG LI WKH YDULDEOHV DUH FRLQWHJUDWHG�

VWHDG\^VWDWH YDULDQFH GHFRPSRVLWLRQV PD\ EH LQFRQVLVWHQW �VHH 3KLOOLSV �������� 2WKHU VWXGLHV� VXFK

DV 6LOO ������� H[SOLFLWO\ PRGHO FRLQWHJUDWLQJ UHODWLRQVKLSV� 7KH GLVDGYDQWDJH RI WKLV DSSURDFK LV

WKDW FRUUHFWO\ GHWHUPLQLQJ FRLQWHJUDWLQJ UHODWLRQVKLSV DPRQJ D ODUJH QXPEHU RI YDULDEOHV LQ D VPDOO

VDPSOH RI GDWD LV GLrFXOW �VHH *RQ]DOR DQG 3LWDUDNLV ������ DQG +R DQG 6RUHQVRQ ��������

��



6RPH VWXGLHV LQ WKH OLWHUDWXUH� KRZHYHU� XVH WZR^VLGHG PRYLQJ DYHUDJH pOWHUV WR UHPRYH WUHQG

FRPSRQHQWV IURP GDWD VHULHV� *UHJRU\� HW� DO� ������ DQG +HVV DQG 6KLQ ������ ������ IRU H[DPSOH�

XVH GDWD GHWUHQGHG ZLWK WKH pOWHU RI +RGULFN DQG 3UHVFRWW ������ �KHUHDIWHU� WKH +^3 pOWHU�� :\QQH

DQG .RR ������ GHWUHQG GDWD ZLWK WKH EDQG^SDVV pOWHU GHYHORSHG E\ %D[WHU DQG .LQJ �������

:KLOH WKH PRYLQJ DYHUDJH pOWHU DSSURDFK PD\ EH VHHQ DV KDYLQJ WKH DGYDQWDJH RI VLPSO\ LVRODWLQJ

qXFWXDWLRQV DW EXVLQHVV F\FOH IUHTXHQFLHV� LW VXoHUV WKH GLVDGYDQWDJH RI SRWHQWLDOO\ H[DJJHUDWLQJ

F\FOLFDO qXFWXDWLRQV� SURGXFLQJ F\FOLFDO FRPSRQHQWV IURP GDWD WUXO\ KDYLQJ QR F\FOLFDO FRPSRQHQW

�VHH &RJOH\ DQG 1DVRQ ������� IRU H[DPSOH��

7KH 9$5�IDFWRU PRGHO HVWLPDWHV UHSRUWHG LQ WKLV SDSHU DSSHDU WR EH ODUJHO\ LQVHQVLWLYH WR

DOWHUQDWLYH WUHDWPHQWV RI WUHQGV� ZLWK RQH TXDOLpFDWLRQ��� 7KH TXDOLpFDWLRQ LV WKDW GLVDJJUHJDWH

PRGHOV LQ XQUHVWULFWHG HUURU FRUUHFWLRQ IRUP �ORJ OHYHOV� DQG IRU +3^pOWHUHG GDWD DUH PRUH SURQH WR

KDYLQJ H[SORVLYH DXWRUHJUHVVLYH URRWV� %XW DEVWUDFWLQJ IURP WKLV SUREOHP� HVWLPDWHV IRU ORJ OHYHOV

DQG +3^pOWHUHG GDWD DUH YHU\ VLPLODU WR WKH EHQFKPDUN HVWLPDWHV EDVHG RQ JURZWK UDWHV��� )RU

H[DPSOH� pWWLQJ WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO WR +3^pOWHUHG� ZLWKLQ^8�6� HPSOR\PHQW GDWD

\LHOGV LQQRYDWLRQ YDULDQFH VKDUHV� DYHUDJHG DFURVV DJJUHJDWH UHJLRQV� RI ����� ����� ����� DQG ����

SHUFHQW IRU� UHVSHFWLYHO\� FRPPRQ� UHJLRQ^VSHFLpF� LQGXVWU\^VSHFLpF� DQG LGLRV\QFUDWLF VKRFNV�

�� 9DULDWLRQV RQ WKH 'LVDJJUHJDWH 9$5�)DFWRU 0RGHO $SSURDFK

,Q DGGLWLRQ WR UHO\LQJ RQ SDUWLFXODU GDWDVHWV� WKH EHQFKPDUN UHVXOWV SUHVHQWHG LQ VHFWLRQ � DUH

EDVHG RQ D SDUWLFXODU PRGHO� WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO� 7KLV VHFWLRQ UHYLHZV VRPH DO�

WHUQDWLYH� EXW FORVHO\ UHODWHG� DSSURDFKHV XVHG LQ WKH OLWHUDWXUH� /LNH WKH GLVDJJUHJDWH 9$5�IDFWRU

�� 7 K H VLP LODU LW\ DFU RVV WU HQ G WU HDWP HQ WV LV HY LG HQ W LQ Q RW RQ O\ WK H G LVDJJU HJDWH 9 $ 5�IDFWRU P RG HO HVWLP DWHV
E X W DOVR WK H DJJU HJDWH 9 $ 5�IDFWRU P RG HO HVWLP DWHV� $ V Q RWHG E HORZ � K RZ HY HU � *U HJRU \ � HW� DO� ������ p Q G
WK DW G \ Q DP LF IDFWRU P RG HO HVWLP DWHV IRU WK H *� DU H P RG HVWO\ VHQ VLWLY H WR WK H X VH RI + 3 ^p OWHU HG G DWD U DWK HU
WK DQ JU RZ WK U DWHV�

�� 7 K H ?ORJ OHY HOV� HVWLP DWHV X VH WK H U HJU HVVLRQ ��� LQ ORJ OHY HOV� U DWK HU WK DQ JU RZ WK U DWHV� DQ G DX JP HQ WHG WR
LQ FOX G H ODJV RI WK H G HS HQ G HQ W Y DU LDE OH� 7 K H ODJJHG G HS HQ G HQ W Y DU LDE OH Z DV LQ FOX G HG WR P DN H WK H OHY HOV P RG HO
DQ DORJRX V WR DQ X Q U HVWU LFWHG HU U RU FRU U HFWLRQ IRU P � $ G G LQ J WK H ODJJHG G HS HQ G HQ W Y DU LDE OH DOVR IDFLOLWDWHG
RE WDLQ LQ J FRQ Y HU JHQ W S DU DP HWHU HVWLP DWHV LQ E RWK WK H ?ORJ OHY HOV� DQ G + ^3 p OWHU HG P RG HOV� $ FFRU G LQ JO\ � WK H
U HS RU WHG U HVX OWV IRU + ^3 p OWHU HG G DWD DOVR X VH D Y HU VLRQ RI ��� DX JP HQ WHG WR LQ FOX G H ODJV RI WK H G HS HQ G HQ W
Y DU LDE OH�

��



PRGHO� WKHVH DOWHUQDWLYH IRUPXODWLRQV LQFOXGH DQ HUURU PRGHO WKDW GHFRPSRVHV LQQRYDWLRQV LQWR XQ�

REVHUYHG FRPSRQHQWV WKDW DUH FRPPRQ� UHJLRQ^VSHFLpF� HWF� 0RUH VSHFLpFDOO\� WKLV VHFWLRQ UHYLHZV�

DJJUHJDWH 9$5�IDFWRU PRGHOV� PRGHOV WKDW FRPELQH D 9$5 ZLWK DOWHUQDWLYH VFKHPHV IRU LGHQWLI\LQJ

FRPPRQ DQG UHJLRQ^VSHFLpF VKRFNV� DQG G\QDPLF IDFWRU PRGHOV� ,Q VHYHUDO LQVWDQFHV� UHVXOWV IURP

H[LVWLQJ VWXGLHV DUH DXJPHQWHG ZLWK QHZ UHVXOWV GLUHFWO\ FRPSDUDEOH WR WKH EHQFKPDUN HVWLPDWHV�

��� 7KH DJJUHJDWH 9$5�IDFWRU PRGHO

7ZR UHFHQW VWXGLHV� &ODUN ������ DQG .XWWQHU DQG 6ERUGRQH ������� XVH DQ DJJUHJDWH YHU�

VLRQ RI WKH EHQFKPDUN PRGHO ���^���� ,Q WKLV VSHFLpFDWLRQ� KHQFHIRUWK UHIHUUHG WR DV WKH DJJUH�

JDWH 9$5�IDFWRU PRGHO� WKH EDVLF YDULDEOHV DUH UHJLRQ DJJUHJDWHV DQG LQGXVWU\ DJJUHJDWHV� ,Q

WKH ZLWKLQ^8�6� VSHFLpFDWLRQ GLVFXVVHG EHORZ� WKH YDULDEOHV LQ WKH PRGHO LQFOXGH WKH JURZWK UDWHV

RI WRWDO HPSOR\PHQW LQ %($ UHJLRQV DQG RI WRWDO 8�6� HPSOR\PHQW LQ RQH^GLJLW LQGXVWULHV� ,Q WKH

FURVV^FRXQWU\ VSHFLpFDWLRQ FRQVLGHUHG EHORZ� WKH PRGHO YDULDEOHV DUH WKH JURZWK UDWHV RI WRWDO PDQ�

XIDFWXULQJ SURGXFWLRQ LQ D VHW RI (XURSHDQ �RU *�� QDWLRQV DQG ?ZRUOG� SURGXFWLRQ LQ WZR^GLJLW

PDQXIDFWXULQJ LQGXVWULHV �ZKHUH ?ZRUOG� FRQVLVWV RI WKH LQFOXGHG FRXQWULHV��

0RUH VSHFLpFDOO\� OHWWLQJ =W GHQRWH WKH �5 � ,� d � YHFWRU RI DJJUHJDWH UHJLRQ DQG LQGXVWU\

JURZWK UDWHV DQG HU�W DQG HL�W UHSUHVHQW WKH HUURU WHUPV IRU WKH UHJLRQ U DQG LQGXVWU\ L HTXDWLRQV�

WKH PRGHO WDNHV WKH IRUP

=W  
3;

S �

kS=WbS � HW ����

HU�W  rUFW � XU�W �
;

L

DU�LQL�W ����

HL�W  rLFW �
;

U

EU�LXU�W � QL�W� ����

FW� XU�W� DQG QL�W UHSUHVHQW XQREVHUYHG FRPPRQ� UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF LQQRYDWLRQV�

UHVSHFWLYHO\� 7KH rU� rL� DU�L� DQG EU�L WHUPV RI ���� DQG ���� PHDVXUH WKH UHVSRQVHV RI UHJLRQV

DQG LQGXVWULHV WR WKH VWUXFWXUDO VKRFNV� 7KH rU DQG rL FRHrFLHQWV DUH WUHDWHG DV SDUDPHWHUV WR EH

HVWLPDWHG� ZKLOH WKH DU�L DQG EU�L FRHrFLHQWV DUH WUHDWHG DV NQRZQ DQG VHW HTXDO WR HPSOR\PHQW

��



RU RXWSXW VKDUHV� &ODUN ������ SUHVHQWV UHVXOWV IRU p[HG DU�L DQG EU�L FRHrFLHQWV HTXDO WR DYHUDJH

HPSOR\PHQW VKDUHV DQG IRU WLPH^YDU\LQJ FRHrFLHQWV HTXDO WR ODJJHG HPSOR\PHQW VKDUHV� .XWWQHU

DQG 6ERUGRQH ������ UHO\ RQ VLPLODUO\ WLPH^YDU\LQJ ZHLJKWV� )RU LGHQWLpFDWLRQ� WKH YDULDQFH RI WKH

FRPPRQ VKRFN FW LV p[HG DW ��
��

$V GLVFXVVHG E\ &ODUN ������� WKH DJJUHJDWH 9$5�IDFWRU PRGHO FDQ EH GHULYHG IURP D YHUVLRQ

RI WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO LQ ZKLFK WKH 9$5 FRHrFLHQWV LQ ��� DUH XQUHVWULFWHG UDWKHU

WKDQ IRUFHG WR WDNH WKH IRUP ���� ,Q IDFW� WKH DJJUHJDWH 9$5 FDQ EH VKRZQ WR LPSRVH IHZHU

FRHrFLHQW UHVWULFWLRQV RQ WKH XQUHVWULFWHG GLVDJJUHJDWH PRGHO WKDQ WKH DFWXDO GLVDJJUHJDWH PRGHO

GRHV� 3XW VRPHZKDW GLoHUHQWO\� WKH DJJUHJDWH 9$5 DOORZV IRU PXFK ULFKHU IHHGEDFN DPRQJ UHJLRQV

DQG LQGXVWULHV WKDQ WKH GLVDJJUHJDWH PRGHO GRHV� +RZHYHU� GHULYLQJ WKH DJJUHJDWH HUURU PRGHO

����^���� IURP WKH GLVDJJUHJDWH YHUVLRQ ��� UHTXLUHV DVVXPLQJ WKDW WKH ODZ RI ODUJH QXPEHUV DSSOLHV

WR WKH ZHLJKWHG DYHUDJH RI WKH LGLRV\QFUDWLF VKRFNV YU�L�W�
�� 7KH DJJUHJDWH PRGHO VXSSRVHV WKDW DQ\

FRYDULDWLRQ DPRQJ DJJUHJDWH UHJLRQV DQG LQGXVWULHV GXH WR LGLRV\QFUDWLF VKRFNV LV ��

$SSO\LQJ WKH DJJUHJDWH 9$5�IDFWRU PRGHO WR TXDUWHUO\� ������� GDWD RQ HPSOR\PHQW JURZWK

LQ 8�6� &HQVXV 5HJLRQV DQG RQH^GLJLW LQGXVWULHV� &ODUN ������ REWDLQV UHVXOWV TXDOLWDWLYHO\ VLPLODU

WR WKH EHQFKPDUN GLVDJJUHJDWH HVWLPDWHV� ,Q &ODUN
V HVWLPDWHV� DV LQ WKH EHQFKPDUN� FRPPRQ DQG

UHJLRQ^VSHFLpF VKRFNV DUH WKH OHDGLQJ VRXUFHV RI YDULDWLRQ IRU DJJUHJDWH UHJLRQV� ZKLOH LQGXVWU\^

VSHFLpF VKRFNV DUH VRPHZKDW OHVV LPSRUWDQW� )RU WKH DYHUDJH UHJLRQ� FRPPRQ� UHJLRQ^VSHFLpF�

DQG LQGXVWU\^VSHFLpF VKRFNV DFFRXQW IRU� UHVSHFWLYHO\� ��� ��� DQG �� SHUFHQW RI WKH LQQRYDWLRQ

YDULDQFH� ,Q FRQWUDVW WR WKH EHQFKPDUN� &ODUN
V HVWLPDWHV UHYHDO VLJQLpFDQW SURSDJDWLRQ RI UHJLRQ^

VSHFLpF DQG LQGXVWU\^VSHFLpF VKRFNV RYHU WLPH� $YHUDJHG DFURVV UHJLRQV� &ODUN
V HVWLPDWHG VKDUHV

RI VWHDG\^VWDWH YDULDQFH DWWULEXWDEOH WR FRPPRQ VKRFNV� RZQ UHJLRQ^VSHFLpF VKRFNV� RWKHU UHJLRQ^

�� .X WWQ HU DQ G 6 E RU G RQ H ������ LQ VWHDG HT X LY DOHQ WO\ U HVWU LFW RQ H RI WK H FRP P RQ IDFWRU ORDG LQ JV WR HT X DO ��

�� 7 K H DJJU HJDWH P RG HO DOVR LP S RVHV WK H U HVWU LFWLRQ V vU�L  �XU DQ G yU�L  �QL � Z K HU H vU�L DQ G yU�L DU H U HVS RQ VH
FRHr FLHQ WV LQ ���� DQ G �XU DQ G �QL G HQ RWH WK H VWDQ G DU G G HY LDWLRQ V RI WK H U HJLRQ ^VS HFLp F DQ G LQ G X VWU \ ^VS HFLp F

VK RFN V LQ ����^�����

��



VSHFLpF VKRFNV� DQG LQGXVWU\^VSHFLpF VKRFNV DUH ��� ��� ��� DQG �� SHUFHQW� UHVSHFWLYHO\� 6LPLODUO\�

DSSO\LQJ WKH DJJUHJDWH PRGHO WR TXDUWHUO\ HPSOR\PHQW JURZWK LQ 1HZ <RUN� WKH UHVW RI WKH 8�6��

PDQXIDFWXULQJ� pQDQFH� DQG RWKHU LQGXVWULHV� .XWWQHU DQG 6ERUGRQH ������ pQG WKDW 1HZ <RUN^

VSHFLpF VKRFNV DUH WKH OHDGLQJ VRXUFH RI qXFWXDWLRQV LQ 1HZ <RUN� DFFRXQWLQJ IRU �� SHUFHQW RI

WKH �^TXDUWHU DKHDG IRUHFDVW HUURU YDULDQFH��� $JJUHJDWH VKRFNV DUH VHFRQG LQ LPSRUWDQFH� ZLWK D

YDULDQFH VKDUH RI �� SHUFHQW� 7KH UHPDLQLQJ �� SHUFHQW LV GXH WR LQGXVWU\ VKRFNV�

(VWLPDWLQJ WKH DJJUHJDWH 9$5�IDFWRU PRGHO ZLWK DJJUHJDWH GDWD FRUUHVSRQGLQJ WR WKH GLVDJ�

JUHJDWH GDWD XQGHUO\LQJ WKH EHQFKPDUN UHVXOWV SHUPLWV HYHQ EHWWHU FRPSDULVRQ RI WKH GLVDJJUHJDWH

DQG DJJUHJDWH VSHFLpFDWLRQV� 7KH DU�L DQG EU�L VKDUHV QHHGHG WR HVWLPDWH WKH DJJUHJDWH PRGHO DUH

WKH VDPH p[HG ZHLJKWV XVHG LQ WKH GLVDJJUHJDWH PRGHO DQDO\VLV DQG GLVFXVVHG DERYH� 7KH 9$5 ODJ

OHQJWK 3 LV VHW DW � IRU 8�6� HPSOR\PHQW JURZWK EXW MXVW � IRU JURZWK LQ LQWHUQDWLRQDO LQGXVWULDO

SURGXFWLRQ� LQ RUGHU WR FRQVHUYH GHJUHHV RI IUHHGRP��� ,Q WKH ZLWKLQ^8�6� DQDO\VLV� WKH VHULHV XVHG

WR HVWLPDWH WKH PRGHO DUH DFWXDO DJJUHJDWH YDULDEOHV �IRU H[DPSOH� WRWDO HPSOR\PHQW LQ 1HZ (QJ�

ODQG DQG 8�6� HPSOR\PHQW LQ PDQXIDFWXULQJ� UDWKHU WKDQ p[HG^ZHLJKW DYHUDJHV RI UHJLRQ^LQGXVWU\

YDULDEOHV� %XW LQ LQWHUQDWLRQDO DQDO\VLV� WKH VHULHV XVHG LQ DJJUHJDWH HVWLPDWLRQ DUH FRQVWUXFWHG

DV p[HG^ZHLJKW DYHUDJHV RI WKH GLVDJJUHJDWH QDWLRQ^LQGXVWU\ GDWD� VLQFH DSSURSULDWH PHDVXUHV RI

?ZRUOG� SURGXFWLRQ� GHpQHG DV SURGXFWLRQ E\ MXVW WKH LQFOXGHG FRXQWULHV� DUH QRW GLUHFWO\ DYDLODEOH�

$SSHQGL[ � GLVFXVVHV VRPH RWKHU GHWDLOV RI WKH VSHFLpFDWLRQV XVHG�

7KH DJJUHJDWH 9$5�IDFWRU PRGHO LV HVWLPDWHG ZLWK &ODUN
V ������ WZR^VWHS SURFHGXUH� ,Q

WKH pUVW VWHS� WKH 9$5 ���� LV HVWLPDWHG E\ 2/6� ,Q WKH VHFRQG VWHS� WKH HUURU PRGHO HTXDWLRQV

����^���� DUH HVWLPDWHG XVLQJ WKH 9$5 UHVLGXDOV DQG XQZHLJKWHG *00� 8QZHLJKWHG� UDWKHU WKDQ

RSWLPDOO\^ZHLJKWHG� *00 LV DSSOLHG EHFDXVH� DV VKRZQ E\ $OWRQML DQG 6HJDO ������ DQG &ODUN

�� .X WWQ HU DQ G 6 E RU G RQ H ������ DOVR U HS RU W HVWLP DWHV IRU D Y DU LDQ W RI WK H P RG HO WK DW DOORZ V WK H FRP P RQ � U HJLRQ ^
VS HFLp F� DQ G LQ G X VWU \ ^VS HFLp F FRP S RQ HQ WV WR IROORZ DX WRU HJU HVVLY H S U RFHVVHV E X W U HVWU LFWV WK H 9 $ 5 VWU X FWX U H
VX FK WK DW RQ O\ RZ Q ^ODJV DS S HDU LQ HDFK HT X DWLRQ � 7 K LV P RG HO S U RG X FHV VLP LODU U HVX OWV�

�� 7 K H LQ WHU Q DWLRQ DO U HVX OWV DU H JHQ HU DOO\ X Q FK DQ JHG Z K HQ D IRX U WK ODJ LV DG G HG �RP LWWLQ J WK H WK LU G �� DOWK RX JK
DG G LQ J D IRX U WK ODJ VRP HWLP HV FU HDWHV H[ S ORVLY H U RRWV LQ WK H 9 $ 5�

��



������� RSWLPDOO\^ZHLJKWHG *00 W\SLFDOO\ SURGXFHV ELDVHG SDUDPHWHU HVWLPDWHV� ZKLOH XQZHLJKWHG

*00 LV SUDFWLFDOO\ XQELDVHG� $OWKRXJK *00 DQG 0/ HVWLPDWLRQ RI WKH DJJUHJDWH VSHFLpFDWLRQ

DUH HTXDOO\ WUDFWDEOH� *00 LV XVHG WR DYRLG PDNLQJ WKH GLVWULEXWLRQDO DVVXPSWLRQ QHHGHG IRU

0/��� 7KH WUDGHRo LV WKDW� LI LQ IDFW WKH GDWD DUH QRUPDOO\ GLVWULEXWHG� *00 HVWLPDWHV ZLOO EH OHVV

HrFLHQW WKDQ 0/� $W DQ\ UDWH� 0/ HVWLPDWHV RI WKH ZLWKLQ^8�6� PRGHO DUH TXDOLWDWLYHO\ VLPLODU WR

WKH *00 HVWLPDWHV GLVFXVVHG EHORZ�

7DEOHV � DQG � SUHVHQW HVWLPDWHV RI WKH DJJUHJDWH 9$5�IDFWRU PRGHO IRU TXDUWHUO\ JURZWK LQ

ZLWKLQ^8�6� HPSOR\PHQW DQG (XURSHDQ LQGXVWULDO SURGXFWLRQ �$SSHQGL[ �
V 7DEOH $��� SUHVHQWV

DJJUHJDWH HVWLPDWHV IRU WKH *����� 7KHVH HVWLPDWHV DUH EURDGO\ VLPLODU WR WKH FRUUHVSRQGLQJ GLVDJ�

JUHJDWH PRGHO HVWLPDWHV UHSRUWHG LQ 7DEOHV � DQG �� )RU 8�6� UHJLRQV� UHJLRQ^VSHFLpF VKRFNV DUH WKH

PRVW LPSRUWDQW VRXUFH RI LQQRYDWLRQ YDULDQFH� DFFRXQWLQJ IRU DQ DYHUDJH RI ���� SHUFHQW� &RPPRQ

VKRFNV DQG LQGXVWU\^VSHFLpF VKRFNV DUH RI OHVVHU� EXW VWLOO VXEVWDQWLDO� LPSRUWDQFH� ZLWK URXJKO\

HTXDO VKDUHV RI ���� DQG ���� SHUFHQW� UHVSHFWLYHO\� )RU (XURSHDQ QDWLRQV� QDWLRQ^VSHFLpF VKRFNV

DUH WKH ELJJHVW VRXUFH RI qXFWXDWLRQV� DFFRXQWLQJ IRU DQ DYHUDJH RI ���� SHUFHQW RI WKH LQQRYDWLRQ

YDULDQFH� &RPPRQ VKRFNV DUH D VPDOOHU� EXW VLJQLpFDQW� VRXUFH RI YDULDWLRQ� ZLWK DQ LQQRYDWLRQ

YDULDQFH VKDUH RI ���� SHUFHQW� ,QGXVWU\^VSHFLpF VKRFNV KDYH OLWWOH LPPHGLDWH LPSDFW RQ (XURSHDQ

QDWLRQV�

,Q FRQWUDVW WR WKH GLVDJJUHJDWH 9$5 HVWLPDWHV� WKH DJJUHJDWH 9$5�IDFWRU PRGHO HVWLPDWHV

VXJJHVW FRQVLGHUDEOH SURSDJDWLRQ RI UHJLRQ^VSHFLpF DQG LQGXVWU\^VSHFLpF VKRFNV DFURVV VHFWRUV� )RU

8�6� UHJLRQV� LQ WKH VWHDG\ VWDWH WKH VKDUH RI YDULDQFH GXH WR UHJLRQ^VSHFLpF VKRFNV HGJHV XS WR

���� SHUFHQW� DV D GHFOLQH LQ WKH LPSRUWDQFH RI HDFK UHJLRQ
V RZQ VKRFN LV PRUH WKDQ RoVHW E\ DQ

�� $ V ORQ J DV Q R U HVWU LFWLRQ V DU H LP S RVHG RQ WK H 9 $ 5 FRHr FLHQ WV� E RWK *00 DQ G 0/ HVWLP DWHV FDQ E H RE WDLQ HG
Z LWK D WZ R^VWHS S U RFHG X U H�

�� 7 K H Z LWK LQ ^8 �6 � DJJU HJDWH VS HFLp FDWLRQ FRQ VLG HU HG LQ WK LV S DS HU G LoHU V IU RP & ODU N 
V ������ LQ VHY HU DO U HVS HFWV�
)LU VW� WK H VDP S OH S HU LRG X VHG K HU H HQ G V LQ ����� U DWK HU WK DQ ����� 6 HFRQ G � WK LV DQ DO\ VLV X VHV % ( $ U HJLRQ V
U DWK HU WK DQ & HQ VX V 5HJLRQ V� )LQ DOO\ �DQ G P RVW LP S RU WDQ WO\ �� WK LV S DS HU X VHV G DWD VHDVRQ DOO\ DG MX VWHG Z LWK WK H
; ^�� p OWHU U DWK HU WK DQ G X P P \ Y DU LDE OHV� $ V Q RWHG DE RY H� X VLQ J G X P P \ ^DG MX VWHG G DWD E RRVWV WK H LP S RU WDQ FH
RI FRP P RQ VK RFN V�

��



LQFUHDVH LQ WKH LPSRUWDQFH RI RWKHU UHJLRQV
 VKRFNV� 7KH VKDUH RI YDULDQFH DWWULEXWDEOH WR LQGXVWU\^

VSHFLpF VKRFNV ULVHV WR ���� SHUFHQW� $FFRUGLQJO\� WKH LPSRUWDQFH RI FRPPRQ VKRFNV GHFOLQHV� WR

D YDULDQFH VKDUH RI ��� SHUFHQW� )RU (XURSHDQ QDWLRQV� LQ WKH VWHDG\ VWDWH WKH VKDUH RI YDULDQFH

GXH WR QDWLRQ^VSHFLpF VKRFNV IDOOV PRGHVWO\� DV D GHFOLQH LQ WKH LPSRUWDQFH RI HDFK QDWLRQ
V RZQ

VKRFN LV OHVV WKDQ IXOO\ RoVHW E\ DQ LQFUHDVH LQ WKH LPSRUWDQFH RI RWKHU QDWLRQV
 VKRFNV� 7KH VKDUH

RI YDULDQFH DWWULEXWDEOH WR LQGXVWU\^VSHFLpF VKRFNV LQFUHDVHV WR ���� SHUFHQW� 7KH LPSRUWDQFH RI

FRPPRQ VKRFNV GHFOLQHV PRGHVWO\� WR D VWHDG\^VWDWH YDULDQFH VKDUH RI ���� SHUFHQW� *LYHQ WKDW

WKH DJJUHJDWH 9$5 PD\ EH YLHZHG DV LPSRVLQJ IHZHU UHVWULFWLRQV RQ WKH GLVDJJUHJDWH VWUXFWXUH ���

WKDQ WKH HVWLPDWHG GLVDJJUHJDWH PRGHO GRHV� WKHVH pQGLQJV VXJJHVW WKH GLVDJJUHJDWH 9$5�IDFWRU

PRGHO PD\ RYHUO\ UHVWULFW IHHGEDFN DPRQJ UHJLRQV DQG LQGXVWULHV�

7KH HoHFWV RI GURSSLQJ LGLRV\QFUDWLF VKRFNV LQ PRYLQJ IURP WKH GLVDJJUHJDWH PRGHO WR WKH

DJJUHJDWH PRGHO FDQ EH URXJKO\ JDXJHG ZLWK VRPH VLPSOH FDOFXODWLRQV� 7KH DJJUHJDWH HUURU PRGHO

����^���� FDQ EH HVWLPDWHG XVLQJ pWWHG YDOXHV IURP WKH GLVDJJUHJDWH PRGHO� 6SHFLpFDOO\� WKH DJ�

JUHJDWH PRGHO SDUDPHWHUV FDQ EH HVWLPDWHG E\ XVLQJ WKH PHWKRG RI PRPHQWV WR pW WKH FRYDULDQFH

VWUXFWXUH LPSOLHG E\ WKH DJJUHJDWH HUURU PRGHO WR WKH DVVXPHG ?WUXH� FRYDULDQFH VWUXFWXUH FDOFX�

ODWHG IURP WKH GLVDJJUHJDWH PRGHO SDUDPHWHU HVWLPDWHV��� 7KHVH FDOFXODWLRQV VXJJHVW WKDW� IURP

WKH SHUVSHFWLYH RI DJJUHJDWH UHJLRQV� YDULDWLRQ DWWULEXWDEOH WR LGLRV\QFUDWLF VKRFNV LQ WKH GLVDJ�

JUHJDWH PRGHO LV VLPSO\ DWWULEXWHG WR UHJLRQ^VSHFLpF VKRFNV LQ WKH DJJUHJDWH PRGHO� )RU H[DP�

SOH� HVWLPDWLQJ WKH ZLWKLQ^8�6� DJJUHJDWH HUURU PRGHO XVLQJ WKH FRYDULDQFH PDWUL[ pWWHG IURP WKH

GLVDJJUHJDWH PRGHO SDUDPHWHU HVWLPDWHV XQGHUO\LQJ 7DEOH � \LHOGV LQQRYDWLRQ YDULDQFH VKDUHV IRU

FRPPRQ� UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF VKRFNV RI ����� ����� DQG ���� SHUFHQW� UHVSHFWLYHO\�

(VVHQWLDOO\� WKH FRPPRQ DQG LQGXVWU\^VSHFLpF VKDUHV DUH WKH VDPH DV LQ WKH ?WUXH� GLVDJJUHJDWH

PRGHO HVWLPDWHV� ZKLOH WKH UHJLRQ^VSHFLpF VKDUH LV WKH VXP RI WKH ?WUXH� GLVDJJUHJDWH UHJLRQ^VSHFLpF

�� : K HQ WLP H VHU LHV RQ WK H G DWD DU H DY DLODE OH� *00 HVWLP DWLRQ RI WK H HU U RU P RG HO LV HT X LY DOHQ W WR P HWK RG RI
P RP HQ WV HVWLP DWLRQ �

��



DQG LGLRV\QFUDWLF VKDUHV� $UJXDEO\� WKLV RXWFRPH LV UHDVRQDEOH LQ WKDW� IURP WKH SHUVSHFWLYH RI DQ

DJJUHJDWH UHJLRQ� LGLRV\QFUDWLF �RU UHJLRQ^LQGXVWU\� VKRFNV DUH GLVWXUEDQFHV VSHFLpF WR WKH UHJLRQ�

2YHUDOO� FRPSDULQJ WKH ZLWKLQ^8�6� DQG FURVV^FRXQWU\ HVWLPDWHV RI WKH DJJUHJDWH 9$5�IDFWRU

PRGHO \LHOGV FRQFOXVLRQV LQ OLQH ZLWK WKRVH GUDZQ IURP WKH GLVDJJUHJDWH PRGHO� ZLWK RQH H[FHS�

WLRQ� ,Q ERWK WKH DJJUHJDWH DQG GLVDJJUHJDWH HVWLPDWHV� UHJLRQ^VSHFLpF VKRFNV DUH D ODUJHU VRXUFH

RI YDULDWLRQ LQ LQWHUQDWLRQDO GDWD WKDQ LQ ZLWKLQ^8�6� GDWD� ZKLOH LQGXVWU\^VSHFLpF VKRFNV DUH OHVV

LPSRUWDQW LQ LQWHUQDWLRQDO YDULDWLRQ WKDQ LQ ZLWKLQ^8�6� YDULDWLRQ �LQ WKH TXDUWHUO\ GDWD�� 7KH

UHVXOWV GLoHU LQ WKDW WKH DJJUHJDWH HVWLPDWHV LQGLFDWH FRPPRQ VKRFNV DUH RI URXJKO\ HTXDO LPSRU�

WDQFH ZLWKLQ WKH 8�6� DQG LQWHUQDWLRQDOO\� ZKLOH WKH GLVDJJUHJDWH HVWLPDWHV LQGLFDWH FRPPRQ VKRFNV

DUH PRUH LPSRUWDQW ZLWKLQ WKH 8�6� WKDQ LQWHUQDWLRQDOO\� 7KH GLoHUHQFH LQ HVWLPDWHV UDLVHV VRPH

XQFHUWDLQW\ DERXW WKH EHQFKPDUN FRQFOXVLRQ WKDW FRPPRQ VKRFNV DUH OHVV LPSRUWDQW LQWHUQDWLRQ�

DOO\ WKDQ ZLWKLQ WKH 8�6�� VLQFH� LI WKH GLVDJJUHJDWH PRGHO ZHUH ?WUXH�� WKH DJJUHJDWH HVWLPDWHV RI

FRPPRQ VKRFN VKDUHV ZRXOG EH HVVHQWLDOO\ WKH VDPH DV WKH GLVDJJUHJDWH HVWLPDWHV�

:KLOH WKH ZLWKLQ^8�6� DQG FURVV^FRXQWU\ HVWLPDWHV PLJKW DOVR EH VHHQ DV LQGLFDWLQJ WKDW

WKH VKRFNV DoHFWLQJ QDWLRQV DUH PXFK ELJJHU WKDQ WKRVH DoHFWLQJ 8�6� UHJLRQV� GLoHUHQFHV LQ WKH

XQGHUO\LQJ GDWD SUHFOXGH PDNLQJ VXFK D FRPSDULVRQ� 7KH YDULDQFH RI WKH RYHUDOO UHGXFHG^IRUP

VKRFN WR HDFK UHJLRQ� HVWLPDWHG IURP WKH PRGHO SDUDPHWHUV DQG UHSRUWHG LQ WKH VHFRQG FROXPQ RI

HDFK WDEOH� LV PXFK ODUJHU IRU (XURSHDQ QDWLRQV WKDQ IRU 8�6� UHJLRQV� 7KLV RYHUDOO VKRFN UHqHFWV

WKH FRPPRQ� UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF FRPSRQHQWV LQFOXGHG LQ WKH 9$5�IDFWRU PRGHO�

&RPSDULQJ WKHVH HVWLPDWHV LV SUREOHPDWLF EHFDXVH WKH ZLWKLQ^8�6� UHVXOWV DUH IRU WRWDO HPSOR\PHQW

LQ D UHJLRQ� ZKLOH WKH LQWHUQDWLRQDO UHVXOWV DUH IRU LQGXVWULDO SURGXFWLRQ LQ PDQXIDFWXULQJ LQ D

QDWLRQ� 7KH JUHDWHU YRODWLOLW\ LQ WKH LQWHUQDWLRQDO GDWD PD\ VLPSO\ UHqHFW WKH IDFWV WKDW� ��� WKH

PDQXIDFWXULQJ LQGXVWU\ LV PRUH YRODWLOH WKDQ DQ RYHUDOO HFRQRP\� DQG ��� LQGXVWULDO SURGXFWLRQ LV

PRUH YRODWLOH WKDQ HPSOR\PHQW� DW OHDVW LQ WKH 8�6�

��



��� $OWHUQDWLYH LGHQWLpFDWLRQ VFKHPHV

2WKHU VWXGLHV LQ WKH OLWHUDWXUH UHO\ RQ DOWHUQDWLYH 9$5 LGHQWLpFDWLRQV RI VKRFNV WKDW DUH FRP�

PRQ� UHJLRQ^VSHFLpF� HWF� &RXOVRQ ������ H[DPLQHV WKH VRXUFHV RI qXFWXDWLRQV LQ 3KLODGHOSKLD

XVLQJ D 9$5� IRU HDFK LQGXVWU\ L� LQ WKH JURZWK UDWHV RI WRWDO 8�6� HPSOR\PHQW� 8�6� HPSOR\�

PHQW LQ LQGXVWU\ L� WRWDO 3KLODGHOSKLD HPSOR\PHQW� DQG 3KLODGHOSKLD HPSOR\PHQW LQ LQGXVWU\ L�

&RPPRQ� LQGXVWU\ L^VSHFLpF� 3KLODGHOSKLD^VSHFLpF� DQG LGLRV\QFUDWLF VKRFNV DUH LGHQWLpHG XVLQJ

D &KROHVNL RUGHULQJ� DXJPHQWHG E\ WKH UHVWULFWLRQ WKDW D VKRFN WR 8�6� LQGXVWU\ L KDYH QR LPPH�

GLDWH HoHFW RQ WRWDO 3KLODGHOSKLD HPSOR\PHQW��� &RXOVRQ DQG 5XVKHQ ������ XVH WKH VDPH EDVLF

PRGHO WR H[DPLQH qXFWXDWLRQV LQ %RVWRQ LQGXVWULHV� ZLWK WKH PRGHO DXJPHQWHG WR LQFOXGH QDWLRQDO

GHIHQVH VSHQGLQJ� &RXOVRQ DQG 5XVKHQ DOVR LQYHVWLJDWH WKH VRXUFHV RI %RVWRQ qXFWXDWLRQV ZLWK

D 9$5 LQ WKH JURZWK UDWHV RI 8�6� HPSOR\PHQW� 8�6� GHIHQVH VSHQGLQJ� 6DQ -RVH HPSOR\PHQW�

DQG %RVWRQ HPSOR\PHQW� 7KH\ LGHQWLI\ FRPPRQ� GHIHQVH^VSHFLpF� 6DQ -RVH^VSHFLpF� DQG %RVWRQ^

VSHFLpF VKRFNV ZLWK D &KROHVNL GHFRPSRVLWLRQ� WDNLQJ WKH 6DQ -RVH^VSHFLpF VKRFN DV D SUR[\ IRU

QRQ^GHIHQVH WHFKQRORJLFDO FKDQJH� 9LaQDOV DQG -LPHQR ������ H[DPLQH WKH VRXUFHV RI qXFWXDWLRQV

LQ (XURSHDQ XQHPSOR\PHQW UDWHV ZLWK D 9$5� IRU HDFK QDWLRQ� LQ (8^ZLGH XQHPSOR\PHQW DQG

QDWLRQDO XQHPSOR\PHQW��� &RPPRQ DQG QDWLRQ^VSHFLpF VKRFNV DUH LGHQWLpHG ZLWK D &KROHVNL GH�

FRPSRVLWLRQ� 7KH VDPH VSHFLpFDWLRQ LV DSSOLHG WR RYHUDOO DQG 8�6� VWDWH XQHPSOR\PHQW�

7KH EDVLF PRGHOV XVHG E\ &RXOVRQ ������� &RXOVRQ DQG 5XVKHQ ������� DQG 9LaQDOV DQG -LPHQR

������ FDQ EH YLHZHG DV UHVWULFWHG YHUVLRQV RI WKH GLVDJJUHJDWH RU DJJUHJDWH 9$5�IDFWRU PRGHOV�

-LPHQR ������ VKRZV WKDW� FRQGLWLRQDO RQ FHUWDLQ DVVXPSWLRQV� D 9$5�IDFWRU PRGHO LQ , VHFWRUDO

JURZWK UDWHV FDQ EH DJJUHJDWHG WR SURGXFH D VHW RI , ELYDULDWH 9$5V LQ DJJUHJDWH JURZWK DQG JURZWK

�� & RX OVRQ DQ G 5X VK HQ ������ MX VWLI\ WK H VDP H U HVWU LFWLRQ E \ DU JX LQ J WK DW D VK RFN WR D S DU WLFX ODU LQ G X VWU \ VK RX OG
K DY H Q R LP P HG LDWH HoHFW RQ WRWDO HP S OR\ P HQ W LQ WK H Q DWLRQ RU D P HWU RS ROLWDQ DU HD�

�� 9 LaQ DOV DQ G - LP HQ R ������ U HVWU LFW WK H 9 $ 5 VX FK WK DW Q DWLRQ DO �RU 8 �6 � VWDWH� X Q HP S OR\ P HQ W K DV Q R HoHFW RQ
( 8 �RU 8 �6 �� X Q HP S OR\ P HQ W� 7 K H\ U HS RU W WK DW LP S RVLQ J WK LV U HVWU LFWLRQ K DV Q R HoHFW RQ WK H U HVX OWV� 9 LaQ DOV
DQ G - LP HQ R DOVR H[ DP LQ H WK H VRX U FHV RI q X FWX DWLRQ V LQ U HJLRQ V Z LWK LQ ( X U RS HDQ Q DWLRQ V E \ DG G LQ J WR WK H E DVLF
P RG HO DQ HT X DWLRQ IRU U HJLRQ DO X Q HP S OR\ P HQ W� DVVX P LQ J WK DW U HJLRQ ^VS HFLp F VK RFN V K DY H Q R HoHFW RQ HLWK HU
( 8 RU Q DWLRQ DO X Q HP S OR\ P HQ W�

��



LQ HDFK VHFWRU L� ZLWK QDWLRQDO DQG VHFWRU^VSHFLpF VKRFNV LGHQWLpHG E\ D &KROHVNL GHFRPSRVLWLRQ�

7KH NH\ DVVXPSWLRQ LV WKDW WKH ODZ RI ODUJH QXPEHUV DSSOLHV WR VHFWRU^VSHFLpF VKRFNV� VR WKDW WKH

ZHLJKWHG DYHUDJH RI WKH VHFWRU^VSHFLpF VKRFNV KDV D YDULDQFH HTXDO WR ��

7KHVH &KROHVNL GHFRPSRVLWLRQ^EDVHG PRGHOV \LHOG HVWLPDWHV EURDGO\ FRQVLVWHQW ZLWK WKH

EHQFKPDUN UHVXOWV� ,Q &RXOVRQ DQG 5XVKHQ
V ������ HVWLPDWHV IRU DQQXDO� WRWDO %RVWRQ HPSOR\PHQW�

FRPPRQ VKRFNV DUH WKH OHDGLQJ VRXUFH RI LQQRYDWLRQ YDULDQFH� DFFRXQWLQJ IRU �� SHUFHQW� 5HJLRQ

VKRFNV DUH D VPDOOHU� EXW VLJQLpFDQW� VRXUFH RI YDULDWLRQ� ,Q WKH &RXOVRQ ������ DQG &RXOVRQ DQG

5XVKHQ ������ HVWLPDWHV IRU PRQWKO\ LQGXVWU\ GDWD� LGLRV\QFUDWLF VKRFNV DUH WKH OHDGLQJ VRXUFH RI

UHJLRQ^LQGXVWU\ YDULDWLRQ _ DQG� LQ IDFW� PXFK PRUH LPSRUWDQW WKDQ LQ WKH TXDUWHUO\ EHQFKPDUN

HVWLPDWHV� )RU H[DPSOH� &RXOVRQ
V HVWLPDWHV VKRZ WKDW� IURP WKH SHUVSHFWLYH RI WKH DYHUDJH RQH^

DQG WZR^GLJLW LQGXVWU\ LQ 3KLODGHOSKLD� LGLRV\QFUDWLF VKRFNV DFFRXQW IRU �� SHUFHQW RI WKH LQQRYD�

WLRQ YDULDQFH� ,Q FRQWUDVW WR WKH EHQFKPDUN HVWLPDWHV� &RXOVRQ DQG &RXOVRQ DQG 5XVKHQ pQG WKDW

FRPPRQ� UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF VKRFNV DUH WULYLDO VRXUFHV RI LQQRYDWLRQ YDULDQFH DQG

RQO\ PRGHVW VRXUFHV RI VWHDG\^VWDWH YDULDWLRQ� ,Q OLJKW RI VHFWLRQ �
V GLVFXVVLRQ RI FURVV^VHFWLRQ DQG

WLPH^VHULHV DJJUHJDWLRQ� WKLV FRQWUDVW LQ UHVXOWV LV SUREDEO\ ODUJHO\ GXH WR &RXOVRQ DQG &RXOVRQ

DQG 5XVKHQ
V XVH RI PRQWKO\ GDWD IRU D PHWURSROLWDQ DUHD� UDWKHU WKDQ TXDUWHUO\ GDWD IRU %($

UHJLRQV��� ,Q 9LaQDOV DQG -LPHQR
V ������ HVWLPDWHV IRU DQQXDO XQHPSOR\PHQW� FRPPRQ VKRFNV DUH

OHVV LPSRUWDQW LQ (XURSH WKDQ LQ WKH 8�6�� ZKLOH QDWLRQ^VSHFLpF VKRFNV DUH PRUH LPSRUWDQW LQ (X�

URSH� )RU H[DPSOH� DYHUDJHG DFURVV VWDWHV� WKH VKDUH RI LQQRYDWLRQ YDULDQFH GXH WR FRPPRQ VKRFNV

LV �� SHUFHQW� FRPSDUHG WR DQ DYHUDJH VKDUH RI �� SHUFHQW IRU (XURSHDQ QDWLRQV�

��� '\QDPLF IDFWRU PRGHOV

$ QXPEHU RI VWXGLHV LQ WKH OLWHUDWXUH� LQFOXGLQJ &DPHQ ������� )RUQL DQG 5HLFKOLQ �������

*HUODFK DQG .ORFN ������� *UHJRU\� HW� DO� ������� DQG /XPVGDLQH DQG 3UDVDG ������� XVH G\QDPLF

�� ( VWLP DWLRQ RI VHWV RI E LY DU LDWH 9 $ 5V LQ 8 �6 � WRWDO JU RZ WK DQ G U HJLRQ DO JU RZ WK _ Z K HU H WK H U HJLRQ LV HLWK HU D
% ( $ U HJLRQ RU D VWDWH _ Z LWK P RQ WK O\ DQ G T X DU WHU O\ G DWD DOVR VX S S RU WV WK LV FRQ FOX VLRQ � ,Q WK HVH P RG HOV� DV
LQ & RX OVRQ ������ DQ G & RX OVRQ DQ G 5X VK HQ ������� FRP P RQ DQ G U HJLRQ ^VS HFLp F VK RFN V Z HU H LG HQ WLp HG X VLQ J
D & K ROHVN L G HFRP S RVLWLRQ �

��



IDFWRU PRGHOV WR GLVHQWDQJOH WKH VRXUFHV RI qXFWXDWLRQV��� 7\SLFDOO\� WKHVH VWXGLHV LJQRUH LQGXVWULHV

DQG DVVXPH qXFWXDWLRQV LQ UHJLRQ U DUH GULYHQ E\ XQREVHUYHG FRPPRQ DQG UHJLRQ^VSHFLpF IDFWRUV

WKDW IROORZ DXWRUHJUHVVLYH SURFHVVHV ZLWK PXWXDOO\ RUWKRJRQDO LQQRYDWLRQV� 8VLQJ FW WR GHQRWH WKH

FRPPRQ IDFWRU DQG XU�W WR GHQRWH WKH UHJLRQ U^VSHFLpF IDFWRU� WKH EDVLF PRGHO LV

;U�W  rU�/�FW � XU�W� rU�/�  rU�� b rU��/b � � � rU�Pr
/Pr ����

��/�FW  {W� ��/�  �b ��/b � � � b �P�
/P� ����

}U�/�XU�W  YU�W� }�/�  �b }�/b � � � b }P}
/P} � ����

7\SLFDOO\� Pr LV UHVWULFWHG WR HTXDO �� VR rU�/� VLPSOLpHV WR MXVW rU���

&RPSDUHG WR D 9$5�IDFWRU PRGHO� WKH VWDQGDUG G\QDPLF IDFWRU PRGHO KDV ERWK DGYDQWDJHV

DQG GLVDGYDQWDJHV� $V GLVFXVVHG E\ &ODUN ������� WKH G\QDPLF IDFWRU DSSURDFK RoHUV WKH DGYDQWDJH

WKDW WKH G\QDPLFV RI GLoHUHQW W\SHV RI VKRFNV _ IRU H[DPSOH� FRPPRQ DQG UHJLRQ^VSHFLpF VKRFNV

_ DUH DOORZHG WR GLoHU� ,Q FRQWUDVW� WKH 9$5�IDFWRU PRGHO DVVXPHV WKDW ERWK FRPPRQ DQG

UHJLRQ^VSHFLpF VKRFNV DUH SURSDJDWHG E\ WKH VDPH G\QDPLF �9$5� VWUXFWXUH� 7KH GLVDGYDQWDJH

RI WKH G\QDPLF IDFWRU DSSURDFK LV WKDW UHJLRQ^VSHFLpF VKRFNV DUH QRW DOORZHG WR SURSDJDWH DFURVV

UHJLRQV _ DOO FRYDULDWLRQ LV DWWULEXWHG WR FRPPRQ VKRFNV� 7KH 9$5�IDFWRU PRGHO� KRZHYHU� DOORZV

UHJLRQ^VSHFLpF VKRFNV WR SURSDJDWH DFURVV UHJLRQV�

7KH UHVXOWV RI PRVW VWXGLHV XVLQJ G\QDPLF IDFWRU PRGHOV DUH EURDGO\ LQ OLQH ZLWK WKH

9$5�IDFWRU PRGHO UHVXOWV SUHVHQWHG LQ WKLV SDSHU� &DPHQ ������ DQG /XPVGDLQH DQG 3UDVDG

������ pQG HYLGHQFH RI D VLJQLpFDQW FRPPRQ FRPSRQHQW LQ WKH PRQWKO\ JURZWK UDWHV RI LQWHUQD�

WLRQDO LQGXVWULDO SURGXFWLRQ��� ,Q *HUODFK DQG .ORFN
V ������ HVWLPDWHV IRU TXDUWHUO\ *'3 JURZWK

�� *LY HQ )RU Q L DQ G 5HLFK OLQ 
V ������ HVWLP DWLRQ DS S U RDFK � Z K LFK U HOLHV RQ RE VHU Y DE OH P HDVX U HV RI WK H IDFWRU V� WK HLU
DQ DO\ VLV FRX OG DOWHU Q DWLY HO\ E H FODVVLp HG Z LWK WK H G X P P \ Y DU LDE OH RU RE VHU Y DE OHV VWX G LHV G LVFX VVHG LQ 6 HFWLRQ
�� 7 K H )RU Q L DQ G 5HLFK OLQ VWX G \ LV JU RX S HG Z LWK RWK HU IDFWRU P RG HO DQ DO\ VHV ODU JHO\ E HFDX VH WK HLU HVWLP DWLRQ
P HWK RG IRU P V WK H IDFWRU V DV YDU LDQ FH^Z HLJKW HG DY HU DJHV RI WK H RE VHU Y HG G DWD� 7 K H RS WLP DO S U HG LFWRU V WK DW
FRX OG E H RE WDLQ HG X VLQ J WK H VWDQ G DU G VWDWH^VS DFH U HS U HVHQ WDWLRQ RI WK H IDFWRU P RG HO Z RX OG DOVR E H YDU LDQ FH^
Z HLJKW HG DY HU DJHV RI WK H G DWD� P DN LQ J WK H P HWK RG V DQ DORJRX V LQ WK LV U HVS HFW�

�� & DP HQ ������ U HS RU WV D Y DU LDQ FH G HFRP S RVLWLRQ � E X W WK DW G HFRP S RVLWLRQ DS S HDU V WR E H q DZ HG � 7 K H P RG HO

��



LQ WKH *� H[FOXGLQJ ,WDO\� PRVW YDULDWLRQ LQ HDFK FRXQWU\ LV GXH WR WKH FRXQWU\^VSHFLpF IDFWRU �DQ

DYHUDJH RI PRUH WKDQ �� SHUFHQW�� DOWKRXJK D VLJQLpFDQW SRUWLRQ �PRUH WKDQ �� SHUFHQW� LV GXH

WR WKH FRPPRQ IDFWRU� 7KH *UHJRU\� HW� DO� ������ HVWLPDWHV IRU TXDUWHUO\ JURZWK LQ *'3� FRQ�

VXPSWLRQ� DQG LQYHVWPHQW LQ WKH *� QDWLRQV VKRZ WKDW FRXQWU\^VSHFLpF FRPSRQHQWV DUH WKH OHDGLQJ

VRXUFH RI YDULDWLRQ��� $YHUDJHG DFURVV FRXQWULHV� WKH VKDUH RI VWHDG\^VWDWH YDULDWLRQ LQ *'3 GXH

WR FRXQWU\^VSHFLpF FRPSRQHQWV LV �� SHUFHQW� 7KH FRPPRQ DQG LGLRV\QFUDWLF IDFWRUV DUH URXJKO\

HTXDO LQ LPSRUWDQFH� ZLWK FRPPRQ VKRFNV� IRU H[DPSOH� DFFRXQWLQJ IRU DQ DYHUDJH RI �� SHUFHQW RI

WKH YDULDWLRQ LQ *'3� (VWLPDWHG ZLWK +^3 pOWHUHG GDWD� KRZHYHU� WKH FRPPRQ IDFWRU LV URXJKO\

HTXDO LQ LPSRUWDQFH WR FRXQWU\^VSHFLpF IDFWRUV� ZLWK ERWK DFFRXQWLQJ IRU DQ DYHUDJH RI DERXW ��

SHUFHQW RI WKH VWHDG\^VWDWH YDULDWLRQ LQ *'3�

:KLOH )RUQL DQG 5HLFKOLQ
V ������ pQGLQJV GLoHU VLJQLpFDQWO\ IURP WKRVH UHSRUWHG DERYH� WKH\

PD\ GR VR VSXULRXVO\� )RUQL DQG 5HLFKOLQ pW G\QDPLF IDFWRU PRGHOV WR DQQXDO JURZWK LQ SHUVRQDO

LQFRPH E\ 8�6� FRXQWLHV DQG WR DQQXDO JURZWK LQ *'3 E\ UHJLRQV ZLWKLQ (XURSHDQ QDWLRQV� 7KH

8�6� PRGHO IHDWXUHV FRPPRQ� VWDWH� DQG ORFDO FRPSRQHQWV� WKH (XURSHDQ PRGHO LQFOXGHV FRPPRQ�

QDWLRQDO� DQG ORFDO FRPSRQHQWV� ,Q FRQWUDVW WR PXFK RI WKH OLWHUDWXUH DQG WR WKH UHVXOWV SUHVHQWHG

LQ WKLV SDSHU� )RUQL DQG 5HLFKOLQ
V ZLWKLQ^8�6� DQG FURVV^FRXQWU\ YDULDQFH GHFRPSRVLWLRQV DUH YHU\

VLPLODU� )RU WKH 8�6�� WKH FRPPRQ� VWDWH� DQG ORFDO FRPSRQHQWV DFFRXQW IRU DQ DYHUDJH RI ��� ���

DQG �� SHUFHQW RI WKH REVHUYHG YDULDWLRQ��� 8VLQJ D VL[ FRXQWU\ VDPSOH� WKH (XURSHDQ� QDWLRQDO�

DQG ORFDO FRPSRQHQWV DFFRXQW IRU DQ DYHUDJH RI ��� ��� DQG �� SHUFHQW RI WKH REVHUYHG YDULDWLRQ� ,W

VHHPV OLNHO\� KRZHYHU� WKDW XVLQJ FRPSDUDEOH GLVDJJUHJDWLRQV IRU ZLWKLQ^8�6� DQG (XURSHDQ GDWD

U HODWHV JU RZ WK WR ODJV ��� RI FRP P RQ LQ WHU Q DWLRQ DO DQ G ( X U RS HDQ IDFWRU V �Z K LFK IROORZ $ 5��� S U RFHVVHV�
DQ G WR ODJV ���� RI WK H G HS HQ G HQ W Y DU LDE OH� & DP HQ G HFRP S RVHV Y DU LDWLRQ LQ HDFK FRX Q WU \ LQ WR FRP S RQ HQ WV
DWWU LE X WDE OH WR WK H LQ WHU Q DWLRQ DO DQ G ( X U RS HDQ IDFWRU V DQ G WR WK H ODJJHG G HS HQ G HQ W Y DU LDE OHV� DS S DU HQ WO\
DVVX P LQ J RU WK RJRQ DOLW\ DP RQ J DOO VRX U FHV� < HW WK H ODJJHG G HS HQ G HQ W Y DU LDE OHV VK RX OG E H FRU U HODWHG Z LWK WK H
ODJV RI WK H IDFWRU V DS S HDU LQ J LQ WK H HT X DWLRQ �

�� 7 K H P RG HO LQ FOX G HV D FRP P RQ FRP S RQ HQ W WK DW DoHFWV DOO Y DU LDE OHV� FRX Q WU \ ^FRP S RQ HQ WV WK DW DoHFW DOO Y DU L�
DE OHV LQ D JLY HQ FRX Q WU \ � DQ G LG LRV\ Q FU DWLF �FRX Q WU \ ^VHFWRU � FRP S RQ HQ WV�

�� ,W LV Q RW FOHDU Z K HWK HU WK H U HS RU WHG G HFRP S RVLWLRQ V U HS U HVHQ W WK H DY HU DJH RI FRX Q W\ RU DJJU HJDWH VWDWH HVWLP DWHV�
6 LP LODU O\ � LW
V Q RW FOHDU Z K HWK HU WK H U HS RU WHG HVWLP DWHV IRU ( X U RS H DS S O\ WR U HJLRQ V Z LWK LQ Q DWLRQ V RU Q DWLRQ V�

��



ZRXOG SURGXFH UHVXOWV PRUH LQ OLQH ZLWK WKH VWDQGDUG� )RUQL DQG 5HLFKOLQ
V 8�6� GDWD� IRU FRXQWLHV�

DUH IDU PRUH GLVDJJUHJDWH WKDQ WKHLU (XURSHDQ GDWD� ZKLFK DUH PRUH OLNH 8�6� VWDWHV� %DVHG RQ

VHFWLRQ �
V FRPSDULVRQ RI UHVXOWV IRU VWDWH DQG %($ UHJLRQV� FRPPRQ FRPSRQHQWV DUH SUREDEO\

PXFK OHVV LPSRUWDQW LQ FRXQW\ GDWD WKDQ LQ VWDWH GDWD�

(VWLPDWHV IRU WKH GDWD XVHG LQ WKLV VWXG\ SURYLGH IXUWKHU HYLGHQFH WKDW WKH G\QDPLF IDFWRU

PRGHO \LHOGV FRQFOXVLRQV VLPLODU WR WKRVH REWDLQHG ZLWK WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO� ,Q

SDUWLFXODU� WKH G\QDPLF IDFWRU PRGHO HVWLPDWHV� OLNH WKH EHQFKPDUN HVWLPDWHV� FRQVLVWHQWO\ VKRZ

FRPPRQ FRPSRQHQWV WR EH OHVV LPSRUWDQW DQG UHJLRQ^VSHFLpF FRPSRQHQWV WR EH PRUH LPSRUWDQW LQ

LQWHUQDWLRQDO GDWD WKDQ LQ ZLWKLQ^8�6� GDWD� (VWLPDWLQJ D G\QDPLF IDFWRU PRGHO ZLWK TXDUWHUO\ HP�

SOR\PHQW JURZWK LQ WKH %($ UHJLRQV SURGXFHV LQQRYDWLRQ YDULDQFH VKDUHV� DYHUDJHG DFURVV UHJLRQV�

RI ���� SHUFHQW IRU WKH FRPPRQ FRPSRQHQW DQG ���� SHUFHQW IRU WKH UHJLRQ^VSHFLpF FRPSRQHQWV���

8VLQJ TXDUWHUO\ JURZWK LQ (XURSHDQ LQGXVWULDO SURGXFWLRQ \LHOGV HVWLPDWHG LQQRYDWLRQ YDULDQFH

VKDUHV� DYHUDJHG DFURVV QDWLRQV� RI ���� SHUFHQW IRU WKH FRPPRQ FRPSRQHQW DQG ���� SHUFHQW IRU

WKH QDWLRQ^VSHFLpF FRPSRQHQWV�

�� $OWHUQDWLYH (UURU 0RGHO $SSURDFKHV

7KH VWXGLHV DQG UHVXOWV UHYLHZHG DERYH JHQHUDOO\ WUHDW WKH VKRFNV RI LQWHUHVW DV XQREVHUYDEOH

DQG HVWLPDWH WKH DVVRFLDWHG HUURU PRGHO ZLWK ZKDW FDQ EH YLHZHG DV IDFWRU PRGHO PHWKRGV� 0DQ\

VWXGLHV LQ WKH OLWHUDWXUH� KRZHYHU� UHO\ RQ DOWHUQDWLYH DSSURDFKHV WR HVWLPDWLQJ HUURU PRGHOV� 7KLV

VHFWLRQ UHYLHZV WZR DOWHUQDWLYHV� XVLQJ GXPP\ YDULDEOHV WR UHSUHVHQW FRPSRQHQWV WKDW DUH FRPPRQ�

UHJLRQ^VSHFLpF� DQG VR RQ� DQG XVLQJ REVHUYHG DJJUHJDWH GDWD WR UHSUHVHQW FRPPRQ FRPSRQHQWV�

,Q WKH FDVH RI WKH GXPP\ YDULDEOH DSSURDFK� UHVXOWV IURP H[LVWLQJ VWXGLHV DUH DXJPHQWHG ZLWK QHZ

UHVXOWV GLUHFWO\ FRPSDUDEOH WR WKH EHQFKPDUN HVWLPDWHV�

�� ,Q WK H HVWLP DWHG P RG HO� Pr  �� P�  �� DQ G P}  �� DQ G WK H U DZ 8 �6 � G DWD VS DQ �������� 7 K H Y DU LDQ FH
RI WK H VK RFN WR WK H FRP P RQ FRP S RQ HQ W LV Q RU P DOL]HG WR �� )RU HDFK U HJLRQ � WK H U HJLRQ ^VS HFLp F LQ Q RY DWLRQ
Y DU LDQ FH VK DU H LV IRU P HG DV WK H U DWLR 9 DU �YU�W� �r�U�� � 9 DU �YU�W���

��



��� 7KH GXPP\ YDULDEOH DSSURDFK

0DQ\ VWXGLHV� LQFOXGLQJ %D\RXPL DQG 3UDVDG ������� %LQL 6PDJKL DQG 9RUL ������� &RVWHOOR

������� 'DYLV� HW� DO� ������� +RRNHU DQG .QHWWHU ������� 0DUVWRQ ������� 3UDVDG DQG 7KRPDV

������� 5RVHQEORRP DQG 6XQGVWURP ������� DQG 6WRFNPDQ ������� KDYH XVHG UHJUHVVLRQV RQ GXPP\

YDULDEOHV WR TXDQWLI\ WKH LPSRUWDQFH RI FRPPRQ� UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF FRPSRQHQWV�

,Q WKLV DSSURDFK� D FRPPRQ IDFWRU RU VKRFN LV UHSUHVHQWHG ZLWK D VHW RI GXPP\ YDULDEOHV IRU WLPH�

ZKLOH UHJLRQ^VSHFLpF DQG LQGXVWU\^VSHFLpF IDFWRUV DUH FDSWXUHG ZLWK VHWV RI YDULDEOHV LQWHUDFWLQJ

WKH WLPH GXPPLHV ZLWK UHJLRQ DQG LQGXVWU\ GXPPLHV� 3RROHG GDWD RQ HPSOR\PHQW JURZWK LQ

LQGXVWU\ L LQ UHJLRQ U� IRU H[DPSOH� DUH WKHQ UHJUHVVHG RQ WKH GXPP\ YDULDEOHV� 7KH SRROHG

GDWD DUH RIWHQ GHPHDQHG� DOORZLQJ GLoHUHQW PHDQV IRU HDFK UHJLRQ^LQGXVWU\ XQLW� DOWKRXJK DXWKRUV

VXFK DV &RVWHOOR DQG 6WRFNPDQ LQVWHDG DGG UHJLRQ^LQGXVWU\ GXPPLHV WR WKH PRGHO WR FDSWXUH WKH

PHDQV� 7KH UHODWLYH LPSRUWDQFH RI GLoHUHQW FRPSRQHQWV LV JDXJHG IURP FKDQJHV LQ WKH UHJUHVVLRQ

5� DVVRFLDWHG ZLWK DGGLQJ RU GURSSLQJ D VHW RI GXPPLHV� 7KHVH VKDUHV FRUUHVSRQG WR ZHLJKWHG

DYHUDJHV� DFURVV WKH XQLW RI REVHUYDWLRQ� RI WKH VKDUHV RI YDULDQFH DWWULEXWDEOH WR HDFK VKRFN�

7KH WUHDWPHQW RI G\QDPLFV YDULHV DFURVV VWXGLHV� 0DQ\� LQFOXGLQJ %D\RXPL DQG 3UDVDG �������

%LQL 6PDJKL DQG 9RUL ������� &RVWHOOR ������� 6WRFNPDQ ������� 3UDVDG DQG 7KRPDV ������� DQG

5RVHQEORRP DQG 6XQGVWURP ������� VLPSO\ DEVWUDFW IURP G\QDPLFV DQG UHJUHVV JURZWK UDWHV RQ

GXPP\ YDULDEOHV� 6LQFH WKH DQQXDO JURZWK UDWHV XVHG LQ WKHVH DQDO\VHV DUH W\SLFDOO\ RQO\ ZHDNO\

RU PRGHVWO\ VHULDOO\ FRUUHODWHG� DEVWUDFWLQJ IURP G\QDPLFV PD\ EH SUHVXPHG WR KDYH VPDOO HoHFWV�

2WKHU VWXGLHV RI DQQXDO GDWD� VXFK DV 'DYLV� HW� DO� ������ DQG +RRNHU DQG .QHWWHU ������� XVH

ODJJHG GHSHQGHQW YDULDEOHV WR FDSWXUH G\QDPLFV� UHVWULFWLQJ WKH FRHrFLHQWV WR EH WKH VDPH DFURVV

UHJLRQV �WKHVH VWXGLHV DEVWUDFW IURP LQGXVWULHV�� (TXLYDOHQWO\� 6WRFNPDQ pWV WKH GXPP\ YDULDEOH

PRGHO WR TXDUWHUO\ UHVLGXDOV IURP $5 SURFHVVHV HVWLPDWHG IRU HDFK UHJLRQ^LQGXVWU\ XQLW� :KLOH QRW

XVHG LQ WKH OLWHUDWXUH� DQ DOWHUQDWLYH DSSURDFK ZRXOG EH WR FDSWXUH G\QDPLFV ZLWK WKH UHVWULFWHG

9$5 VWUXFWXUH RI ����

��



0DQ\ UHVHDUFKHUV XVH WKH GXPP\ YDULDEOH DSSURDFK SULPDULO\ EHFDXVH LW LV� IRU VRPH VSHFLp�

FDWLRQV� VLPSOHU WR LPSOHPHQW WKDQ WKH XQREVHUYDEOHV� RU IDFWRU PRGHO� DSSURDFK��� 7KLV JUHDWHU

WUDFWDELOLW\� KRZHYHU� FRPHV ZLWK VRPH FRVWV� )LUVW� WKH W\SLFDO GXPP\ YDULDEOH UHJUHVVLRQ UHVWULFWV

WKH UHVSRQVH FRHrFLHQWV RQ FRPPRQ� UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF FRPSRQHQWV WR EH WKH

VDPH DFURVV UHJLRQV DQG LQGXVWULHV� 0DQ\ UHVHDUFKHUV DOORZ IRU VRPH GLoHUHQFHV LQ FRHrFLHQWV E\

QRUPDOL]LQJ HDFK GDWD VHULHV E\ LWV VDPSOH VWDQGDUG GHYLDWLRQ� LQ ZKLFK FDVH WKH HoHFWLYH UHVSRQVH

FRHrFLHQWV GLoHU DFURVV UHJLRQV DFFRUGLQJ WR RYHUDOO YRODWLOLW\� ,Q FRQWUDVW� WKH XQREVHUYDEOHV PRGHO

��� DOORZV IRU XQUHVWULFWHG FRHrFLHQWV� 6HFRQG� WKH GXPP\ YDULDEOH DSSURDFK GRHV QRW UHDGLO\ DOORZ

YDULDQFH GHFRPSRVLWLRQV DW GLoHUHQW OHYHOV RI DJJUHJDWLRQ� 7KHUH LV QR VLPSOH ZD\ WR XVH UHJUHV�

VLRQ HVWLPDWHV EDVHG RQ UHJLRQ^LQGXVWU\ GDWD WR GHFRPSRVH WKH VRXUFHV RI YDULDWLRQ LQ DJJUHJDWH

UHJLRQV� :LWK WKH XQREVHUYDEOHV DSSURDFK� KRZHYHU� GHFRPSRVLWLRQV RI YDULDQFH DW GLoHUHQW OHYHOV

RI DJJUHJDWLRQ DUH VWUDLJKWIRUZDUG� )LQDOO\� GHSHQGLQJ RQ WKH WUHDWPHQW RI PHDQV DQG RQ ZKHWKHU

WKH GDWD SDQHO LV EDODQFHG� WKH HUURU FRPSRQHQWV PD\ QRW EH RUWKRJRQDO� FRPSOLFDWLQJ WKH YDULDQFH

GHFRPSRVLWLRQ� ,I PHDQ JURZWK UDWHV DUH FDSWXUHG E\ GXPP\ YDULDEOHV WR WKH PRGHO RU LI VRPH

UHJLRQ^LQGXVWU\ VHULHV DUH PLVVLQJ� VRPH RI WKH YDULDWLRQ LQ WKH GDWD ZLOO EH DWWULEXWHG WR FRYDULDWLRQ

DPRQJ WKH GXPPLHV�

7KH GXPP\ YDULDEOH VWXGLHV WKDW UHSRUW YDULDQFH GHFRPSRVLWLRQV REWDLQ UHVXOWV EURDGO\ LQ OLQH

ZLWK WKH 9$5�IDFWRU PRGHO HVWLPDWHV SUHVHQWHG LQ WKLV SDSHU� 8VLQJ *'3 JURZWK UDWHV IRU RQH^

GLJLW LQGXVWULHV LQ %($ UHJLRQV� %D\RXPL DQG 3UDVDG ������ pQG WKDW WKH VKDUHV RI UHJLRQ^LQGXVWU\

YDULDQFH GXH WR FRPPRQ� UHJLRQ^VSHFLpF� LQGXVWU\^VSHFLpF� DQG LGLRV\QFUDWLF FRPSRQHQWV DUH ���

��� ��� DQG �� SHUFHQW� UHVSHFWLYHO\� 8VLQJ RQH^GLJLW GDWD IRU HLJKW (XURSHDQ QDWLRQV� %D\RXPL

DQG 3UDVDG HVWLPDWH YDULDQFH VKDUHV RI ��� ��� ��� DQG �� SHUFHQW IRU FRPPRQ� UHJLRQ^VSHFLpF�

LQGXVWU\^VSHFLpF� DQG LGLRV\QFUDWLF VKRFNV� ,Q WKHVH HVWLPDWHV� DV LQ WKH EHQFKPDUN DQQXDO UHVXOWV

�� 0RU H JHQ HU DOO\ � WK H G X P P \ Y DU LDE OH P HWK RG K DV E RWK DG Y DQ WDJHV DQ G G LVDG Y DQ WDJHV FRP S DU HG WR WK H DS S U RDFK
RI WU HDWLQ J WK H VK RFN V DV X Q RE VHU Y DE OHV� 8 VLQ J G X P P LHV WR U HS U HVHQ W VK RFN V FRU U HVS RQ G V WR p[HG Ho HFW V
P HWK RG RORJ\ � Z K LOH WU HDWLQ J WK H VK RFN V DV X Q RE VHU Y DE OHV FRU U HVS RQ G V WR HVWLP DWLQ J WK H P RG HO Z LWK U DQ GRP
Ho HFW V P HWK RG RORJ\ � 6 RX U FHV VX FK DV - X G JH� HW� DO� ������ G LVFX VV WK H P HU LWV RI WK HVH P HWK RG RORJLHV�

��



RQ WKH VRXUFHV RI UHJLRQ^LQGXVWU\ YDULDWLRQ� FRPPRQ VKRFNV DQG LQGXVWU\^VSHFLpF VKRFNV DUH OHVV

LPSRUWDQW LQWHUQDWLRQDOO\ WKDQ ZLWKLQ WKH 8�6�� ZKLOH LGLRV\QFUDWLF VKRFNV DUH PRUH LPSRUWDQW�

%D\RXPL DQG 3UDVDG
V UHVXOWV GLoHU IURP WKH EHQFKPDUN RQO\ LQ WKDW UHJLRQ VKRFNV DUH RI URXJKO\

HTXDO LPSRUWDQFH LQ LQWHUQDWLRQDO DQG ZLWKLQ^8�6� GDWD� UDWKHU WKDQ RI JUHDWHU LPSRUWDQFH LQ

LQWHUQDWLRQDO GDWD��� 7KLV GLoHUHQFH PD\ SDUWO\ UHqHFW WKH XVH RI WKH GXPP\ YDULDEOH DSSURDFK� ,Q

WKH HVWLPDWHV GLVFXVVHG EHORZ� WKH JDS EHWZHHQ WKH FURVV^FRXQWU\ DQG ZLWKLQ^8�6� VKDUHV IRU UHJLRQ^

VSHFLpF VKRFNV LV VRPHZKDW VPDOOHU ZLWK WKH GXPP\ YDULDEOH PRGHO WKDQ ZLWK WKH GLVDJJUHJDWH

9$5�IDFWRU PRGHO� 7KH GLoHUHQFH PD\ DOVR EH YLHZHG DV SDUWO\ UHqHFWLQJ VDPSOLQJ XQFHUWDLQW\ _

ZLWK D ODUJH QXPEHU RI HVWLPDWHV� VRPH VPDOO IUDFWLRQ DUH ERXQG WR GLoHU IURP WKH ?WUXH� QRUP�

8VLQJ D PRGHO WKDW H[FOXGHV WKH FRPPRQ FRPSRQHQW� %LQL 6PDJKL DQG 9RUL ������� &RVWHOOR

������� DQG 6WRFNPDQ ������ pQG QDWLRQ^VSHFLpF DQG LQGXVWU\^VSHFLpF HoHFWV WR EH LPSRUWDQW

VRXUFHV RI LQWHUQDWLRQDO qXFWXDWLRQV� )RU DQQXDO JURZWK LQ LQGXVWULDO SURGXFWLRQ E\ PDQXIDFWXULQJ

LQGXVWULHV DFURVV (XURSHDQ QDWLRQV� %LQL 6PDJKL DQG 9RUL HVWLPDWH WKDW WKH RUWKRJRQDO FRPSRQHQWV

RI QDWLRQ^VSHFLpF DQG LQGXVWU\^VSHFLpF HoHFWV H[SODLQ �� DQG �� SHUFHQW� UHVSHFWLYHO\� RI QDWLRQ^

LQGXVWU\ YDULDWLRQ� ,Q DQQXDO 6RORZ UHVLGXDOV IRU WZR^GLJLW LQGXVWULHV LQ WKH *� H[FOXGLQJ )UDQFH�

&RVWHOOR HVWLPDWHV WKDW WKH RUWKRJRQDO FRPSRQHQW RI WKH QDWLRQ^VSHFLpF HoHFWV DFFRXQWV IRU ��

SHUFHQW RI WKH YDULDWLRQ LQ WKH DYHUDJH QDWLRQ^LQGXVWU\ XQLW� ZKLOH WKH RUWKRJRQDO FRPSRQHQW RI

LQGXVWU\^VSHFLpF HoHFWV DFFRXQWV IRU �� SHUFHQW� 8VLQJ DQQXDO JURZWK LQ LQGXVWULDO SURGXFWLRQ E\

WZR^GLJLW LQGXVWULHV DFURVV HLJKW QDWLRQV� 6WRFNPDQ DWWULEXWHV �� DQG �� SHUFHQW RI UHJLRQ^LQGXVWU\

YDULDWLRQ WR WKH RUWKRJRQDO FRPSRQHQWV RI QDWLRQ^VSHFLpF DQG LQGXVWU\^VSHFLpF HoHFWV� UHVSHFWLYHO\�

1RWH WKDW� LQ WKHVH VWXGLHV� EHFDXVH WKH PHDQ JURZWK UDWHV DUH PRGHOHG ZLWK GXPPLHV UDWKHU WKDQ

pOWHUHG RXW� WKH HVWLPDWHV XQGHUVWDWH WKH DEVROXWH LPSRUWDQFH RI WKH QDWLRQ^VSHFLpF DQG LQGXVWU\^

VSHFLpF IDFWRUV� 7KH XQGHUVWDWHPHQW RFFXUV EHFDXVH WKH WRWDO VXP RI VTXDUHV XVHG LQ IRUPLQJ WKH

�� : K LOH WK LV VWX G \ Y LHZ V % D\ RX P L DQ G 3 U DVDG 
V ������ HVWLP DWHV DV IDOOLQ J U RX JK O\ LQ OLQ H Z LWK RWK HU HVWLP DWHV�
WK H DX WK RU V Y LHZ WK HLU U HVX OWV DV VX JJHVWLQ J JU HDW VLP LODU LW\ LQ 8 �6 � DQ G LQ WHU Q DWLRQ DO G HFRP S RVLWLRQ V DQ G DV
WK HU HIRU H T X LWH X Q X VX DO�

��



HVWLPDWHV LV ERRVWHG E\ WKH QRQ^]HUR PHDQ JURZWK UDWHV WKDW GLoHU DFURVV UHJLRQ^LQGXVWU\ SDLUV�

%\ FRPSDULVRQ� %LQL 6PDJKL DQG 9RUL ������ pQG WKDW� IRU ZLWKLQ^8�6� GDWD� UHJLRQ^VSHFLpF

VKRFNV DUH PXFK OHVV LPSRUWDQW WKDQ LQ LQWHUQDWLRQDO GDWD� ZKLOH LQGXVWU\^VSHFLpF VKRFNV DUH PXFK

PRUH LPSRUWDQW LQ ZLWKLQ^8�6� GDWD� 8VLQJ DQQXDO JURZWK LQ *'3 IRU PDQXIDFWXULQJ LQGXVWULHV

ZLWKLQ 8�6� UHJLRQV� %LQL 6PDJKL DQG 9RUL HVWLPDWH YDULDQFH VKDUHV RI � DQG �� SHUFHQW IRU WKH

RUWKRJRQDO FRPSRQHQWV RI QDWLRQ^VSHFLpF DQG LQGXVWU\^VSHFLpF HoHFWV� UHVSHFWLYHO\� 7KH YHU\ ODUJH

UROH RI LQGXVWU\^VSHFLpF VKRFNV LQ WKH 8�6� HVWLPDWHV DSSHDUV WR UHqHFW WKH DEVHQFH RI D FRPPRQ

IDFWRU LQ WKH PRGHO�

8VLQJ DQQXDO XQHPSOR\PHQW UDWHV IRU 8�6� VWDWHV� 'DYLV� HW� DO� ������ FRQFOXGH WKDW ERWK

FRPPRQ DQG UHJLRQ^VSHFLpF FRPSRQHQWV DUH LPSRUWDQW� $OORZLQJ WKH UHJLRQ^VSHFLpF FRPSRQHQW

WR IROORZ DQ $5��� SURFHVV� 'DYLV� HW� DO� pQG WKDW UHJLRQDO VKRFNV DUH SHUVLVWHQW� 7KH FRQWUDVW

ZLWK HVWLPDWHV EDVHG RQ MXVW WKH ������� SHULRG VXJJHVWV WKDW 0DUVWRQ
V ������ pQGLQJV RI D PXFK

VPDOOHU UROH IRU UHJLRQ^VSHFLpF VKRFNV DQG ORZ SHUVLVWHQFH RI WKH VKRFNV LV ODUJHO\ WKH UHVXOW RI

0DUVWRQ
V VKRUW VDPSOH� 3UDVDG DQG 7KRPDV ������ H[DPLQH WKH VRXUFHV RI qXFWXDWLRQV LQ DQQXDO

HPSOR\PHQW LQ RQH^GLJLW LQGXVWULHV LQ &DQDGLDQ SURYLQFHV� $FFRUGLQJ WR WKHLU HVWLPDWHV� FRPPRQ�

SURYLQFH^VSHFLpF� DQG LQGXVWU\^VSHFLpF VKRFNV HDFK DFFRXQW IRU DERXW ��^�� SHUFHQW RI UHJLRQ^

LQGXVWU\ YDULDWLRQ� ZKLOH PRUH WKDQ �� SHUFHQW RI WKH YDULDWLRQ LV GXH WR LGLRV\QFUDWLF VKRFNV� 8VLQJ

ELHQQLDO� 'HSUHVVLRQ^HUD HPSOR\PHQW IRU PDQXIDFWXULQJ LQGXVWULHV LQ 8�6� VWDWHV� 5RVHQEORRP DQG

6XQGVWURP ������ pQG WKDW FRPPRQ DQG LQGXVWU\^VSHFLpF IDFWRUV H[SODLQ DERXW �� DQG �� SHUFHQW�

UHVSHFWLYHO\� RI UHJLRQ^LQGXVWU\ YDULDWLRQ� 3UREDEO\ UHqHFWLQJ WKH XVH RI ELHQQLDO� UDWKHU WKDQ

DQQXDO� GDWD� WKH RUWKRJRQDO FRPSRQHQW RI WKH UHJLRQ^VSHFLpF HoHFWV DFFRXQWV IRU RQO\ DERXW �

SHUFHQW RI WKH YDULDWLRQ� 1RWH WKDW� OLNH VRPH RI WKH UHVXOWV GLVFXVVHG DERYH� WKHVH HVWLPDWHV

XQGHUVWDWH WKH DEVROXWH LPSRUWDQFH RI WKH HUURU FRPSRQHQWV EHFDXVH WKH PHDQ JURZWK UDWHV DUH

PRGHOHG LQ WKH UHJUHVVLRQ UDWKHU WKDQ pOWHUHG RXW�

&RPSDULQJ WKH GLVDJJUHJDWH 9$5�IDFWRU PRGHO HVWLPDWHV WR GXPP\ YDULDEOH HVWLPDWHV IRU

��



WKH VDPH GDWD SURYLGHV IXUWKHU HYLGHQFH WKDW WKH DSSURDFKHV \LHOG EURDGO\ VLPLODU UHVXOWV� 8VLQJ

WKH DQQXDO ZLWKLQ^8�6� JURZWK UDWHV XQGHUO\LQJ WKH EHQFKPDUN UHVXOWV UHSRUWHG LQ 7DEOH �� GXPP\

PRGHO HVWLPDWHV LQGLFDWH WKDW FRPPRQ� UHJLRQ^VSHFLpF� LQGXVWU\^VSHFLpF� DQG LGLRV\QFUDWLF IDFWRUV

DFFRXQW IRU� UHVSHFWLYHO\� ����� ����� ����� DQG ���� SHUFHQW RI UHJLRQ^LQGXVWU\ YDULDWLRQ��� 8VLQJ

WKH DQQXDO (XURSHDQ GDWD XQGHUO\LQJ 7DEOH �� HVWLPDWLQJ WKH GXPP\ PRGHO \LHOGV FRUUHVSRQGLQJ

VKDUHV RI ����� ����� ����� DQG ���� SHUFHQW� ,Q WKHVH UHVXOWV� DV LQ WKH EHQFKPDUN DQQXDO UHVXOWV�

ZKHQ LQWHUQDWLRQDO HVWLPDWHV DUH FRPSDUHG WR ZLWKLQ^8�6� HVWLPDWHV RI WKH VRXUFHV RI DQQXDO UHJLRQ^

LQGXVWU\ YDULDWLRQ� FRPPRQ DQG LQGXVWU\^VSHFLpF VKRFNV DUH OHVV LPSRUWDQW� ZKLOH UHJLRQ^VSHFLpF

DQG LGLRV\QFUDWLF VKRFNV DUH PRUH LPSRUWDQW� $V LQGLFDWHG DERYH� KRZHYHU� WKH GLoHUHQFH LQ WKH

LQWHUQDWLRQDO DQG ZLWKLQ^8�6� LPSRUWDQFH RI UHJLRQ^VSHFLpF VKRFNV LV VRPHZKDW VPDOOHU WKDQ LQ WKH

GLVDJJUHJDWH 9$5�IDFWRU PRGHO UHVXOWV�

��� 7KH REVHUYDEOHV DSSURDFK

%ODQFKDUG DQG .DW] ������� 'HFUHVVLQ DQG )DWwDV ������� DQG +HVV DQG 6KLQ ������ TXDQ�

WLI\ WKH VRXUFHV RI UHJLRQDO YDULDWLRQ E\ XVLQJ REVHUYHG DJJUHJDWH YDULDEOHV WR UHSUHVHQW FRPPRQ

FRPSRQHQWV��� 0RUH VSHFLpFDOO\� %ODQFKDUG DQG .DW] DQG 'HFUHVVLQ DQG )DWwDV UHJUHVV D UHJLRQDO

YDULDEOH RQ D FRQWHPSRUDQHRXV DJJUHJDWH YDULDEOH _ IRU H[DPSOH� HPSOR\PHQW JURZWK LQ VWDWH U

LV UHJUHVVHG RQ 8�6� HPSOR\PHQW JURZWK� 7KH\ XVH WKH UHVXOWLQJ z5� WR PHDVXUH WKH LPSRUWDQFH

RI DJJUHJDWH IRUFHV� DQG � b z5� WR TXDQWLI\ WKH LPSRUWDQFH RI UHJLRQ^VSHFLpF IDFWRUV� $QDO\]�

LQJ ZLWKLQ^8�6� GDWD� +HVV DQG 6KLQ ������ GHFRPSRVH WKH YDULDWLRQ LQ VWDWH^LQGXVWU\ *'3 DQG

SURGXFWLYLW\ LQWR FRPPRQ� LQGXVWU\^VSHFLpF� UHJLRQ^VSHFLpF� DQG LGLRV\QFUDWLF SRUWLRQV XVLQJ RE�

VHUYDEOH PHDVXUHV RI WKH FRPSRQHQWV FRQVWUXFWHG IURP DJJUHJDWHV RI WKH GDWD� 7KH REVHUYDEOHV

�� ( DFK U HJLRQ ^LQ G X VWU \ VHU LHV LV G HP HDQ HG DQ G Q RU P DOL]HG E \ LWV VDP S OH VWDQ G DU G G HY LDWLRQ S U LRU WR WK H U HJU HV�
VLRQ HVWLP DWLRQ �

�� ( LFK HQ JU HHQ ������ DQ G 5DP H\ ������ FDQ E H Y LHZ HG DV IROORZ LQ J WK H VDP H DS S U RDFK � ( LFK HQ JU HHQ U HJU HVVHV
WK H ORJ RI U HJLRQ DO X Q HP S OR\ P HQ W RQ WK H ORJ RI Q DWLRQ DO X Q HP S OR\ P HQ W� ( LFK HQ JU HHQ G RHV Q RW� K RZ HY HU �
DWWHP S W WR X VH WK H U HJU HVVLRQ 5�
V WR T X DQ WLI\ WK H U HODWLY H LP S RU WDQ FH RI FRP P RQ DQ G U HJLRQ ^VS HFLp F IDFWRU V�
DQ G WK H WU HQ G V LQ WK H G DWD� Z K LFK U HIHU WR Z RU N HU V U DWK HU WK DQ U DWHV� U X OH RX W G RLQ J VR� ,Q FRP P HQ WLQ J RQ
6 K HD ������� 5DP H\ U HJU HVVHV DQ Q X DO JU RZ WK LQ FLW\ ^LQ G X VWU \ HP S OR\ P HQ W RQ G X P P LHV WK DW FDS WX U H FLW\ ^
VS HFLp F VK RFN V DQ G Q DWLRQ DO JU RZ WK LQ WK H LQ G X VWU \ � Z K LFK LV Y LHZ HG DV DQ RE VHU Y DE OH P HDVX U H RI WK H FRP P RQ
FRP S RQ HQ W� 5DP H\ p Q G V WK DW WK H Y DVW P DMRU LW\ RI FLW\ ^LQ G X VWU \ Y DU LDWLRQ LV LG LRV\ Q FU DWLF�

��



DSSURDFK FDQ EH MXVWLpHG E\ DSSHDOLQJ WR WKH ODZ RI ODUJH QXPEHUV��� )RU H[DPSOH� DJJUHJDWHG

DFURVV D ODUJH QXPEHU RI UHJLRQV� UHJLRQ^VSHFLpF VKRFNV VKRXOG KDYH QR HoHFW RQ DQ DJJUHJDWH YDUL�

DEOH� 7KH DJJUHJDWH YDULDEOH� WKHUHIRUH� UHqHFWV MXVW WKH FRPPRQ IDFWRU DQG FDQ WKHQ EH XVHG DV D

SUR[\ IRU WKH FRPPRQ FRPSRQHQW�

6KHD
V ������ DQDO\VLV RI WKH VRXUFHV RI FRPRYHPHQW DPRQJ LQGXVWULHV ORFDWHG ZLWKLQ D FLW\

FDQ DOVR EH YLHZHG DV DQ REVHUYDEOHV DSSURDFK� ,Q 6KHD
V PRGHO� FLW\^LQGXVWU\ HPSOR\PHQW JURZWK

LV D IXQFWLRQ RI QDWLRQDO� FLW\^VSHFLpF� LQGXVWU\^VSHFLpF� DQG FLW\^LQGXVWU\ IRUFHV��� $V QRWHG

E\ 5DPH\ ������� 6KHD OLQNV WKHVH IRUFHV WR REVHUYDEOH YDULDEOHV� 1DWLRQDO VKRFNV� IRU H[DPSOH�

DUH UHSUHVHQWHG ZLWK WKH SULFH RI RLO DQG D PRQHWDU\ SROLF\ LQGLFDWRU� VSHFLpHG DV DQ LQWHUHVW

UDWH VSUHDG� 7KH YDULDWLRQ LQ FLW\^LQGXVWU\ HPSOR\PHQW GXH WR FLW\^LQGXVWU\ VKRFNV LV OLQNHG WR

REVHUYDEOH PHDVXUHV RI LQWHULQGXVWU\ OLQNDJHV� VXFK DV DQ LQSXW^RXWSXW PDWUL[�

6RPH RWKHU VWXGLHV QRW GLUHFWO\ LQWHUHVWHG LQ TXDQWLI\LQJ WKH UHODWLYH LPSRUWDQFH RI FRPPRQ

DQG UHJLRQ^VSHFLpF IDFWRUV _ &DUOLQR DQG 'H)LQD ������ DQG 6DPRO\N ������ _ FDQ DOVR EH YLHZHG

DV pWWLQJ LQ WKH REVHUYDEOHV FODVV��� ,Q WKHVH DQDO\VHV� WKH GHSHQGHQW YDULDEOHV DUH UHJLRQDO JURZWK

UDWHV UHODWLYH WR WKH DJJUHJDWH 8�6� JURZWK UDWH� 8VLQJ D 9$5 LQ WKH DQQXDO JURZWK UDWHV RI SHUVRQDO

LQFRPH LQ %($ UHJLRQV UHODWLYH WR WKH QDWLRQ� &DUOLQR DQG 'H)LQD pQG WKDW UHJLRQ^VSHFLpF VKRFNV

SURSDJDWH DFURVV UHJLRQV� ,Q WKH VWHDG\ VWDWH� RZQ^UHJLRQ VKRFNV DFFRXQW IRU DQ DYHUDJH RI ��

SHUFHQW RI UHODWLYH JURZWK UDWH YDULDQFH� ZLWK VKRFNV WR RWKHU UHJLRQV DFFRXQWLQJ IRU WKH UHPDLQLQJ

�� SHUFHQW� 5HJUHVVLQJ UHODWLYH DQQXDO JURZWK UDWHV IRU SHUVRQDO LQFRPH LQ 8�6� &HQVXV 5HJLRQV

�� 7 K H & K ROHVN L G HFRP S RVLWLRQ Ê DVHG 9 $ 5V G HY HORS HG E \ - LP HQ R ������ DQ G X VHG E \ & RX OVRQ ������� & RX OVRQ
DQ G 5X VK HQ ������� DQ G 9 LaQ DOV DQ G - LP HQ R ������ FDQ DOVR E H Y LHZ HG DV RE VHU Y DE OHV P RG HOV� ,Q D E LY DU LDWH
P RG HO Z LWK RX W G \ Q DP LFV� IRU H[ DP S OH� WK H & K ROHVN L G HFRP S RVLWLRQ LG HQ WLp HV WK H FRP P RQ FRP S RQ HQ W DV WK H
Q DWLRQ DO Y DU LDE OH DQ G WK H VHFWRU ^VS HFLp F FRP S RQ HQ W DV WK H U HVLG X DO IU RP D U HJU HVVLRQ RI VHFWRU DO JU RZ WK RQ
FRQ WHP S RU DQ HRX V Q DWLRQ DO JU RZ WK � - LP HQ R
V U HVX OWV WK HU HIRU H S U RY LG H IRU P DO MX VWLp FDWLRQ IRU WK H RE VHU Y DE OHV
DS S U RDFK � DOWK RX JK � DV W\ S LFDOO\ DS S OLHG � WK H RE VHU Y DE OHV DS S U RDFK DE VWU DFWV IU RP WK H G \ Q DP LFV E X LOW LQ WR
- LP HQ R
V DQ DO\ VLV�

�� 7 HFK Q LFDOO\ � WK H RQ O\ VK RFN V LQ 6 K HD
V P RG HO DU H Q DWLRQ DO DQ G FLW\ ^LQ G X VWU \ VK RFN V� 2Q H VHW RI FLW\ ^LQ G X VWU \
VK RFN V� K RZ HY HU � VHU Y HV WR FDS WX U H FLW\ ^VS HFLp F DQ G LQ G X VWU \ ^VS HFLp F VK RFN V WK U RX JK WK H FRY DU LDQ FH VWU X FWX U H
RI WK H FLW\ ^LQ G X VWU \ VK RFN V� : K DW 6 K HD U HIHU V WR DV WK H DV\ PPHW U LF ORFDO VSLOORYHU �RU & ,7 < � FRQ WU LE X WLRQ
FRU U HVS RQ G V WR DQ LQ G X VWU \ ^VS HFLp F FRP S RQ HQ W� : K DW 6 K HD ODE HOV WK H ORFDO FRPPRQ VKRFN �RU & 20021 �
FRQ WU LE X WLRQ U HS U HVHQ WV WK H FLW\ ^VS HFLp F HoHFW�

�� 6 DP RO\ N 
V ������ P RG HO DOVR LQ FOX G HV WLP H G X P P LHV G HVLJQ HG WR FDS WX U H FRP P RQ HoHFWV� E X W S U HVX P DE O\ LQ
RQ O\ WK H FU HG LW Y DU LDE OHV WK DW DS S HDU DV U HJU HVVDQ G V�

��



RQ YDULRXV PHDVXUHV RI UHJLRQDO EDQNLQJ FRQGLWLRQV� 6DPRO\N FRQFOXGHV WKDW WKHUH LV HYLGHQFH RI D

UHJLRQDO FUHGLW FKDQQHO�

7KH YDULDQFH GHFRPSRVLWLRQV DYDLODEOH IURP VWXGLHV XVLQJ WKH REVHUYDEOHV DSSURDFK DUH EURDGO\

FRQVLVWHQW ZLWK UHVXOWV REWDLQHG XVLQJ RWKHU DSSURDFKHV� )RU DQQXDO HPSOR\PHQW JURZWK LQ 8�6�

VWDWHV� %ODQFKDUG DQG .DW] ������ UHSRUW DQ DYHUDJH z5� RI �� SHUFHQW� LQGLFDWLQJ WKDW PRVW DQQXDO

YDULDWLRQ LV GXH WR D QDWLRQDO FRPSRQHQW DQG D VPDOOHU� EXW VLJQLpFDQW� SRUWLRQ LV GXH WR D UHJLRQ^

VSHFLpF FRPSRQHQW� 'HFUHVVLQ DQG )DWwDV ������ pQG WKDW UHJUHVVLQJ HPSOR\PHQW JURZWK IRU VRPH

VPDOO (XURSHDQ FRXQWULHV DQG IRU UHJLRQV LQ )UDQFH� *HUPDQ\� ,WDO\� 6SDLQ� DQG WKH 8�.� RQ JURZWK

IRU DOO RI (XURSH \LHOGV DQ DYHUDJH z5� RI MXVW �� SHUFHQW� $GGLQJ QDWLRQ^VSHFLpF HoHFWV WR WKH

PRGHO ERRVWV WKH DYHUDJH z5� WR �� SHUFHQW� 7KH\ FRQFOXGH WKDW D VPDOOHU SURSRUWLRQ RI PRYHPHQWV

LQ HPSOR\PHQW JURZWK LV FRPPRQ WR (XURSHDQ UHJLRQV WKDQ WR 8�6� VWDWHV� +HVV DQG 6KLQ
V ������

HVWLPDWHV LQGLFDWH WKDW QHDUO\ WKUHH^TXDUWHUV RI WKH YDULDWLRQ LQ DQQXDO VWDWH^LQGXVWU\ *'3 LV

LGLRV\QFUDWLF� ZKLOH PRVW RI WKH UHVW LV LQGXVWU\^VSHFLpF� 6KHD
V ������ UHVXOWV VKRZ WKDW DJJUHJDWH

VKRFNV DUH WKH OHDGLQJ VRXUFH RI YDULDWLRQ DW WKH FLW\^LQGXVWU\ OHYHO� DFFRXQWLQJ IRU DQ DYHUDJH RI ��

SHUFHQW� ,GLRV\QFUDWLF VKRFNV DUH VHFRQG LQ LPSRUWDQFH� DFFRXQWLQJ IRU �� SHUFHQW� ,QGXVWU\^VSHFLpF

DQG FLW\^VSHFLpF IRUFHV DUH PXFK OHVV LPSRUWDQW� ZLWK VKDUHV RI �� DQG � SHUFHQW� UHVSHFWLYHO\���

�� 2WKHU $SSURDFKHV WR 4XDQWLI\LQJ 6RXUFHV RI &RPRYHPHQW

:KLOH PRVW RI WKH OLWHUDWXUH UHOLHV RQ WKH DSSURDFKHV UHYLHZHG DERYH� D VLJQLpFDQW SRUWLRQ

XVHV RWKHU DSSURDFKHV WR H[DPLQLQJ WKH VRXUFHV RI qXFWXDWLRQV ZLWKLQ DQG DFURVV FRXQWULHV� 6RPH

VWXGLHV XVH FRUUHODWLRQV DFURVV UHJLRQV DQG LQGXVWULHV WR JDXJH WKH UHODWLYH LPSRUWDQFH RI FRPPRQ�

UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF IDFWRUV� 2WKHUV VHHN WR LGHQWLI\ VWUXFWXUDO HFRQRPLF VKRFNV�

7KLV VHFWLRQ UHYLHZV WKHVH DOWHUQDWLYH DSSURDFKHV���

�� 7 K H U HS RU WHG p JX U HV G R Q RW DG G WR ��� S HU FHQ W E HFDX VH D VP DOO IU DFWLRQ � � S HU FHQ W� LV G X H WR LQ WHU DFWLRQ WHU P V�

�� 7 K H U HY LHZ RP LWV VRP H VWX G LHV WK DW U HO\ RQ VWLOO RWK HU DS S U RDFK HV WR T X DQ WLI\ LQ J VRX U FHV RI FRP RY HP HQ W� VLQ FH
JHQ HU DO FRP S DU LVRQ V RI WK H VRX U FHV RI Z LWK LQ ^FRX Q WU \ DQ G FU RVV^FRX Q WU \ q X FWX DWLRQ V DU H G Lr FX OW WR P DN H IU RP
WK LV U HVHDU FK � 7 K HVH VWX G LHV LQ FOX G H ( Q JOH DQ G .R]LFN L ������� 6 LOO ������� )LODU G R DQ G *RU G RQ ������� 4X DK
������ ������ DQ G 6 HORY HU DQ G - HQ VHQ �������

��



��� &RUUHODWLRQ DQDO\VHV

0DQ\ VWXGLHV XVH FURVV^UHJLRQ DQG FURVV^LQGXVWU\ FRUUHODWLRQV WR H[DPLQH WKH UHODWLYH LP�

SRUWDQFH RI FRPPRQ� UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF VKRFNV� &KULVWRGXODNLV� HW� DO� �������

)DWwDV ������� *KRVK DQG :ROI ������� +HVV DQG 6KLQ ������� .ROOPDQ ������� DQG :\QQH DQG .RR

������ UHO\ H[FOXVLYHO\ RQ FRUUHODWLRQV LQ JDXJLQJ WKH VRXUFHV RI qXFWXDWLRQV��� $OWRQML DQG +DP

������� %LQL 6PDJKL DQG 9RUL ������� &ODUN ������� &RVWHOOR ������� +HOJ� HW� DO� ������� DQG +HVV

DQG 6KLQ ������� VWXGLHV SULQFLSDOO\ UHOLDQW RQ RWKHU DSSURDFKHV DQG GLVFXVVHG LQ SUHYLRXV VHFWLRQV�

DOVR XVH FRUUHODWLRQV WR DVVHVV WKH VRXUFHV RI FRPRYHPHQW� :LWK WKH H[FHSWLRQ RI &ODUN �������

(QJOH DQG .R]LFNL ������� DQG +HOJ� HW� DO� ������� ZKLFK UHO\ RQ TXDUWHUO\ GDWD� WKHVH FRUUHODWLRQ

DQDO\VHV DOO XVH DQQXDO GDWD�

$V LQGLFDWHG E\ WKH VLPSOH PRGHO ���� WKH FRYDULDQFHV EHWZHHQ LQGXVWULHV L DQG M LQ UHJLRQ U

DQG EHWZHHQ UHJLRQV U DQG V IRU LQGXVWU\ L DUH

&RY�HU�L�W� HU�M�W�  9DU�FW� � 9DU�XU�W� ����

&RY�HU�L�W� HV�L�W�  9DU�FW� � 9DU�QL�W�� ����

7KH FURVV^LQGXVWU\ FRYDULDQFH &RY�HU�L�W� HU�M�W� ZLOO EH ELJJHU WKDQ WKH FURVV^UHJLRQ FRYDULDQFH

&RY�HU�L�W� HV�L�W� LI WKH YDULDQFH RI WKH UHJLRQ^VSHFLpF VKRFN XU�W LV ELJJHU WKDQ WKH YDULDQFH RI

WKH LQGXVWU\^VSHFLpF VKRFN QL�W� &RUUHODWLRQV DFURVV DJJUHJDWH UHJLRQV DOVR SURYLGH VRPH PHDVXUH

RI WKH LPSRUWDQFH RI FRPPRQ DQG UHJLRQ^VSHFLpF IDFWRUV� 6RPH FDXWLRQ LV UHTXLUHG LQ LQWHUSUHWLQJ

WKH FRUUHODWLRQV� KRZHYHU� EHFDXVH DV LQGLFDWHG E\ WKH DJJUHJDWH PRGHO ����� FRYDULDQFHV DFURVV

DJJUHJDWH UHJLRQV DUH GHWHUPLQHG E\ ERWK WKH FRPPRQ IDFWRU DQG E\ LQGXVWU\^VSHFLpF IDFWRUV�

7KHUHIRUH� FRUUHODWLRQV DFURVV DJJUHJDWH UHJLRQV UHqHFW WKH LPSRUWDQFH RI QRW RQO\ FRPPRQ DQG

UHJLRQ^VSHFLpF IDFWRUV EXW DOVR LQGXVWU\^VSHFLpF IDFWRUV�

�� *HU ODFK ������ X VHV FRK HU HQ FHV� WK H IU HT X HQ F\ G RP DLQ DQ DORJ RI FRU U HODWLRQ V� WR H[ DP LQ H FRP RY HP HQ W LQ LQ �
WHU Q DWLRQ DO LQ G X VWU LDO S U RG X FWLRQ � 7 K H FRK HU HQ FHV U HY HDO VLJQ Lp FDQ W FRP RY HP HQ W DW E X VLQ HVV F\ FOH IU HT X HQ FLHV�
*HU ODFK 
V VWX G \ LV Q RW LQ FOX G HG LQ WK H G LVFX VVLRQ E HFDX VH WK HU H LV Q R FRU U HVS RQ G LQ J DQ DO\ VLV RI Z LWK LQ ^FRX Q WU \
FRK HU HQ FHV�

��



7KH UHVXOWV IURP FRUUHODWLRQ DQDO\VHV DUH JHQHUDOO\ FRQVLVWHQW ZLWK WKH PRGHO^EDVHG UHVXOWV

GLVFXVVHG LQ VHFWLRQV �^�� 8VLQJ GDWD IRU LQGXVWULHV ZLWKLQ FRXQWULHV� &RVWHOOR ������� +HOJ� HW� DO�

������� DQG .ROOPDQ ������ pQG WKDW JURZWK LV PRUH FRUUHODWHG DFURVV LQGXVWULHV ZLWKLQ D FRXQWU\

WKDQ DFURVV FRXQWULHV ZLWKLQ DQ LQGXVWU\� VXJJHVWLQJ WKDW QDWLRQ^VSHFLpF IDFWRUV DUH PRUH LPSRUWDQW

WKDQ LQGXVWU\^VSHFLpF IDFWRUV� 8VLQJ GDWD IRU LQGXVWULHV LQ 8�6� UHJLRQV� *KRVK DQG :ROI ������

DQG .ROOPDQ pQG WKDW JURZWK LV PRUH FRUUHODWHG DFURVV UHJLRQV ZLWKLQ DQ LQGXVWU\ WKDQ DFURVV

LQGXVWULHV ZLWKLQ D UHJLRQ� LQGLFDWLQJ WKDW� DW WKH UHJLRQ^LQGXVWU\ OHYHO� LQGXVWU\^VSHFLpF VKRFNV

DUH D PRUH LPSRUWDQW VRXUFH RI YDULDWLRQ WKDQ UHJLRQ^VSHFLpF IDFWRUV DUH�

0RUHRYHU� ZKHQ LQGXVWULHV DUH LJQRUHG� FRUUHODWLRQV DFURVV UHJLRQV ZLWKLQ D FRXQWU\ DUH JHQHU�

DOO\ JUHDWHU WKDQ FRUUHODWLRQV DFURVV FRXQWULHV� VXJJHVWLQJ UHJLRQ^VSHFLpF IDFWRUV DUH PRUH LPSRUWDQW

LQ LQWHUQDWLRQDO qXFWXDWLRQV WKDQ LQ ZLWKLQ^FRXQWU\ qXFWXDWLRQV� ,Q :\QQH DQG .RR ������� WKH

DYHUDJH FRUUHODWLRQ RI *63 DFURVV 8�6� UHJLRQV FRUUHVSRQGLQJ WR GLVWULFWV RI WKH )HGHUDO 5HVHUYH

6\VWHP LV ���� ZKLOH WKH DYHUDJH FRUUHODWLRQ RI *'3 DFURVV (8 FRXQWULHV LV ���� +HVV DQG 6KLQ

������ UHSRUW VLPLODU pQGLQJV� 7KH HVWLPDWHV RI )DWwDV ������ LQGLFDWH WKDW FRUUHODWLRQV DUH JUHDWHU

IRU UHJLRQV ZLWKLQ (XURSHDQ QDWLRQV WKDQ DFURVV QDWLRQV� 7KH FURVV^FRXQWU\ FRUUHODWLRQV UHSRUWHG

E\ &KULVWRGXODNLV� HW� DO� ������� &RVWHOOR ������� DQG (QJOH DQG .R]LFNL ������ DQG ZLWKLQ^FRXQWU\

FRUUHODWLRQV UHSRUWHG E\ $OWRQML DQG +DP ������� &ODUN ������� *KRVK DQG :ROI ������� +HVV DQG

6KLQ ������� DQG .ROOPDQ ������ DUH FRQVLVWHQW ZLWK WKHVH UHVXOWV� ,Q RQH H[FHSWLRQ WR WKH JHQHUDO

SDWWHUQ� %LQL 6PDJKL DQG 9RUL ������ pQG WKDW FRUUHODWLRQV RI *'3 DUH JUHDWHU DFURVV (XURSHDQ

FRXQWULHV WKDQ DFURVV 8�6� UHJLRQV� %LQL 6PDJKL DQG 9RUL
V UHVXOW PLJKW EH DQ DUWLIDFW RI WKHLU XVH

RI OLQHDUO\ GHWUHQGHG GDWD UDWKHU WKDQ JURZWK UDWHV RU GDWD GHWUHQGHG ZLWK D PRYLQJ DYHUDJH pOWHU�

��� 0RGHOV RI VWUXFWXUDO HFRQRPLF VKRFNV

7KH VWXGLHV UHYLHZHG LQ VHFWLRQV �^� VHHN WR VLPSO\ GHFRPSRVH qXFWXDWLRQV LQWR FRPPRQ�

UHJLRQ^VSHFLpF� DQG LQGXVWU\^VSHFLpF FRPSRQHQWV ZLWKRXW IRUPDOO\ LGHQWLI\LQJ PRUH VWUXFWXUDO

��



VRXUFHV RI WKRVH FRPSRQHQWV��� 7KH FRPSRQHQWV DUH W\SLFDOO\ MXVW TXDOLWDWLYHO\ LQWHUSUHWHG DORQJ

WKH OLQHV GLVFXVVHG LQ VHFWLRQ �� ZLWK FRPPRQ VKRFNV� IRU H[DPSOH� YLHZHG DV UHSUHVHQWLQJ VLPLODU

FKDQJHV LQ PRQHWDU\ SROLF\� pVFDO SROLF\� RU WHFKQRORJ\� 6RPH VWXGLHV� KRZHYHU� VHHN WR LGHQWLI\

VWUXFWXUDO HFRQRPLF VKRFNV DQG WKHLU UROH LQ qXFWXDWLRQV ZLWKLQ DQG DFURVV FRXQWULHV�

%D\RXPL DQG (LFKHQJUHHQ ������ pUVW XVH D VWUXFWXUDO 9$5 IRU D JLYHQ UHJLRQ WR HVWLPDWH

DJJUHJDWH VXSSO\ DQG GHPDQG VKRFNV DQG WKHQ DVVHVV WKH FURVV^UHJLRQ FRPRYHPHQW RI WKH VWUXF�

WXUDO VKRFNV� )RU DQQXDO GDWD RQ *'3 DQG WKH SULFH OHYHO� %D\RXPL DQG (LFKHQJUHHQ XVH D YHUVLRQ

RI %ODQFKDUG DQG 4XDK
V ������ VWUXFWXUDO 9$5 WR LGHQWLI\ DJJUHJDWH VXSSO\ DQG GHPDQG VKRFNV

IRU %($ UHJLRQV DQG (XURSHDQ QDWLRQV� ,Q WKLV LGHQWLpFDWLRQ� WKH VXSSO\ VKRFNV FRUUHVSRQG WR

GLVWXUEDQFHV KDYLQJ SHUPDQHQW HoHFWV RQ WKH OHYHO RI RXWSXW DQG SULFHV� DQG WKH GHPDQG VKRFNV

FRUUHVSRQG WR GLVWXUEDQFHV KDYLQJ D SHUPDQHQW HoHFW RQ WKH SULFH OHYHO EXW QRW WKH OHYHO RI RXWSXW�

$IWHU HVWLPDWLQJ PRGHOV IRU HDFK UHJLRQ VHSDUDWHO\� %D\RXPL DQG (LFKHQJUHHQ DVVHVV WKH FRPRYH�

PHQW RI WKH VWUXFWXUDO VKRFNV ZLWK FRUUHODWLRQV DQG SULQFLSDO FRPSRQHQW DQDO\VLV�

&KDPLH� HW� DO� ������ H[WHQG WKH %D\RXPL DQG (LFKHQJUHHQ ������ DSSURDFK WR LQFRUSRUDWH

PRQHWDU\ SROLF\ GLVWXUEDQFHV� &KDPLH� HW� DO� XVH D YDULDQW RI %ODQFKDUG DQG 4XDK
V ������

VWUXFWXUDO 9$5 WR HVWLPDWH DJJUHJDWH VXSSO\� UHDO GHPDQG� DQG PRQHWDU\ SROLF\ VKRFNV� 7KH

PRGHO LV HVWLPDWHG ZLWK TXDUWHUO\ GDWD RQ LQGXVWULDO SURGXFWLRQ� WKH FRQVXPHU SULFH OHYHO� DQG 0�

LQ WKH 8�6� &HQVXV 5HJLRQV DQG (XURSHDQ FRXQWULHV� 7KH VRXUFHV RI FRPRYHPHQW LQ WKH VKRFNV DUH

WKDQ TXDQWLpHG E\ pWWLQJ WKH IDFWRU PRGHO ��� WR� VHSDUDWHO\� VXSSO\� UHDO GHPDQG� DQG PRQHWDU\

SROLF\ VKRFNV�

$KPHG� HW� DO� ������ DQG .ZDUN ������ XVH HYHQ PRUH VWUXFWXUDO IUDPHZRUNV EDVHG RQ WZR^

FRXQWU\� RSHQ HFRQRP\� G\QDPLF JHQHUDO HTXLOLEULXP PRGHOV� $KPHG� HW� DO� XVH D VWUXFWXUDO 9$5

�� 1 RU U E LQ DQ G 6 FK ODJHQ K DX I ������ X VH D '< 0,0,& P RG HO DS S U RDFK WR OLQ N WK H FRP P RQ � U HJLRQ ^VS HFLp F� DQ G
LQ G X VWU \ ^VS HFLp F FRP S RQ HQ WV WR VWU X FWX U DO IRU FHV� 3 DU WLFX ODU O\ � WK H FRP S RQ HQ WV DU H U HODWHG WR� U HVS HFWLY HO\ �
P RQ HWDU \ DQ G p VFDO S ROLF\ � Z HDWK HU Y DU LDE OHV� DQ G 6 RORZ U HVLG X DOV� 7 K H VS HFLp FDWLRQ RI WK HVH Y DU LDE OHV� K RZ �
HY HU � G RHV Q RW G HWHU P LQ H WK H LG HQ WLp FDWLRQ RI WK H FRP P RQ � U HJLRQ ^VS HFLp F� DQ G LQ G X VWU \ ^VS HFLp F FRP S RQ HQ WV�
5DWK HU � LW RQ O\ VHU Y HV WR S RWHQ WLDOO\ \ LHOG P RU H Hr FLHQ W HVWLP DWHV� ,Q FRQ WU DVW� WK H VWX G LHV G LVFX VVHG LQ WK LV
VHFWLRQ X VH S DU WLFX ODU LG HQ WLp FDWLRQ V WR RE WDLQ FHU WDLQ VWU X FWX U DO VK RFN V�

��



LPSRVLQJ RQO\ ORQJ^UXQ UHVWULFWLRQV WR LGHQWLI\ D ZRUOGZLGH WHFKQRORJ\ VKRFN� FRXQWU\^VSHFLpF ODERU

VXSSO\ VKRFNV� DQG UHODWLYH pVFDO SROLF\� PRQHWDU\ SROLF\� DQG SUHIHUHQFH VKRFNV� .ZDUN LPSRVHV

ERWK ORQJ^UXQ DQG VKRUW^UXQ UHVWULFWLRQV RQ D 9$5 WR LGHQWLI\ D ZRUOGZLGH WHFKQRORJ\ VKRFN DQG

FRXQWU\^VSHFLpF WHFKQRORJ\ VKRFNV� ,Q HDFK DQDO\VLV� WKH IXOO VHW RI VKRFNV LV HVWLPDWHG XVLQJ D

VLQJOH PRGHO FRQWDLQLQJ VHULHV IRU WZR HFRQRPLHV� 0RUH VSHFLpFDOO\� WKH PRGHOV DUH HVWLPDWHG XVLQJ

TXDUWHUO\ GDWD IRU WKH 8�6� YHUVXV WKH UHVW RI WKH *� �$KPHG� HW� DO� H[FOXGH ,WDO\��

7KH UHVXOWV IURP WKHVH PRUH VWUXFWXUDO VWXGLHV DUH FRQVLVWHQW ZLWK WKRVH RI WKH OLWHUDWXUH

VXUYH\HG DERYH� LQ WKDW UHJLRQ^VSHFLpF VKRFNV DUH PRUH LPSRUWDQW LQ FURVV^FRXQWU\ qXFWXDWLRQV

WKDQ LQ ZLWKLQ^FRXQWU\ qXFWXDWLRQV� %D\RXPL DQG (LFKHQJUHHQ
V ������ HVWLPDWHV LQGLFDWH WKDW

DJJUHJDWH VXSSO\ DQG GHPDQG VKRFNV DUH VLJQLpFDQWO\ PRUH LGLRV\QFUDWLF DFURVV (XURSHDQ QDWLRQV

WKDQ DFURVV 86 UHJLRQV� VXJJHVWLQJ D VPDOOHU UHJLRQ^VSHFLpF FRPSRQHQW LQ GLVWXUEDQFHV WR 8�6�

UHJLRQV WKDQ WR (XURSHDQ QDWLRQV� 7KH HVWLPDWHV RI &KDPLH� HW� DO� ������ IRU VXSSO\� UHDO GHPDQG�

DQG PRQHWDU\ SROLF\ VKRFNV DOVR VKRZ UHJLRQ^VSHFLpF FRPSRQHQWV DUH PRUH LPSRUWDQW LQ (XURSHDQ

QDWLRQV WKDQ LQ 8�6� UHJLRQV� DOWKRXJK� DV QRWHG LQ 6HFWLRQ ���� WKHLU PHDVXUHV RI 8�6� SURGXFWLRQ

DUH QRW WUXO\ UHJLRQDO DQG OHDG WR XQGHUHVWLPDWHV RI WKH LPSRUWDQFH RI UHJLRQ^VSHFLpF FRPSRQHQWV�

$KPHG� HW� DO� ������ pQG WKDW� ZKLOH WKH ZRUOG VKRFN LV LPSRUWDQW� RZQ FRXQWU\^VSHFLpF VXSSO\

VKRFNV RULJLQDWLQJ LQ WKH ODERU PDUNHW DUH WKH OHDGLQJ VRXUFH RI RXWSXW qXFWXDWLRQV� 6SHFLpFDOO\�

WKH ZRUOG WHFKQRORJ\ VKRFN DQG WKH 8�6�^VSHFLpF ODERU VXSSO\ VKRFN DFFRXQW IRU DERXW �� DQG ��

SHUFHQW� UHVSHFWLYHO\� RI WKH YDULDWLRQ LQ 8�6� RXWSXW JURZWK� 6LPLODUO\� .ZDUN
V ������ UHVXOWV VKRZ

WKDW RXWSXW qXFWXDWLRQV DUH SULPDULO\ GXH WR RZQ FRXQWU\^VSHFLpF WHFKQRORJ\ VKRFNV�

�� $ 6XPPDU\ RI WKH /LWHUDWXUH DQG ,PSOLFDWLRQV IRU WKH 5ROH RI %RUGHUV LQ %XVLQHVV &\FOHV

$V WKH SUHFHGLQJ UHYLHZ KDV LQGLFDWHG� WKH OLWHUDWXUH RQ WKH VRXUFHV RI EXVLQHVV F\FOH qXF�

WXDWLRQV ZLWKLQ DQG DFURVV FRXQWULHV RoHUV PDQ\ HVWLPDWHV RI WKH LPSRUWDQFH RI FRPPRQ� UHJLRQ^

VSHFLpF� DQG LQGXVWU\^VSHFLpF FRPSRQHQWV��� 7DEOHV � DQG �� VXPPDUL]H WKH HVWLPDWHV LQ WKH

�� ,G LRV\ Q FU DWLF VK RFN V DU H H[ FOX G HG IU RP WK H G LVFX VVLRQ IRU WZ R U HDVRQ V� )LU VW� U HVHDU FK HU V DU H JHQ HU DOO\ OHVV

��



OLWHUDWXUH� ZLWK 7DEOH � SUHVHQWLQJ LQQRYDWLRQ YDULDQFH VKDUH HVWLPDWHV DQG 7DEOH �� UHSRUWLQJ

VWHDG\^VWDWH VKDUH HVWLPDWHV� 2YHUDOO� WKH HYLGHQFH VXJJHVWV WKUHH EURDG FRQFOXVLRQV RQ WKH VRXUFHV

RI EXVLQHVV F\FOH qXFWXDWLRQV ZLWKLQ DQG DFURVV FRXQWULHV�

)LUVW� FRPPRQ VKRFNV DUH OHVV LPSRUWDQW LQ LQWHUQDWLRQDO qXFWXDWLRQV WKDQ LQ ZLWKLQ^FRXQWU\

qXFWXDWLRQV� 7KLV UHVXOW LV UREXVW DFURVV PRVW PRGHOLQJ DSSURDFKHV DQG GDWD VSHFLpFDWLRQV� ZLWK

WZR QRWDEOH H[FHSWLRQV��� 2QH LV WKDW WKH DJJUHJDWH 9$5�IDFWRU PRGHO HVWLPDWHV UHSRUWHG LQ WKLV

SDSHU LQGLFDWH FRPPRQ VKRFNV DUH RI URXJKO\ HTXDO LPSRUWDQFH LQWHUQDWLRQDOO\ DQG ZLWKLQ WKH 8�6�

$V LQGLFDWHG LQ 6HFWLRQ ���� WKH H[FHSWLRQ HYLGHQW LQ WKH DJJUHJDWH PRGHO HVWLPDWHV PD\ EH YLHZHG DV

UDLVLQJ VRPH XQFHUWDLQW\ DERXW WKLV pUVW FRQFOXVLRQ� 7KH VHFRQG H[FHSWLRQ LV )RUQL DQG 5HLFKOLQ
V

������ DQDO\VLV� LQ ZKLFK FRPPRQ VKRFNV DUH RI URXJKO\ HTXDO LPSRUWDQFH LQ FURVV^FRXQWU\ DQG

ZLWKLQ^FRXQWU\ GDWD� $V GLVFXVVHG LQ 6HFWLRQ ���� KRZHYHU� WKLV UHVXOW VHHPV WR EH DQ DUWLIDFW RI

WKH GLoHUHQW GHJUHHV RI UHJLRQDO DJJUHJDWLRQ XVHG IRU WKH 8�6� DQG (XURSH�

$ VHFRQG EURDG FRQFOXVLRQ VXJJHVWHG E\ WKH OLWHUDWXUH LV WKDW UHJLRQ^VSHFLpF VKRFNV DUH PRUH

LPSRUWDQW LQ LQWHUQDWLRQDO qXFWXDWLRQV WKDQ LQ ZLWKLQ^FRXQWU\ qXFWXDWLRQV� 7KLV UHVXOW� WRR� LV

UREXVW DFURVV PRVW VSHFLpFDWLRQV� ZLWK RQO\ WZR H[FHSWLRQV� 2QH LV %D\RXPL DQG 3UDVDG
V ������

GXPP\ YDULDEOH DQDO\VLV� ZKLFK \LHOGV URXJKO\ HTXDO LQWHUQDWLRQDO DQG ZLWKLQ^8�6� UROHV IRU UHJLRQ^

VSHFLpF VKRFNV DW WKH UHJLRQ^LQGXVWU\ OHYHO� $V GLVFXVVHG LQ VHFWLRQ ���� WKLV H[FHSWLRQ SDUWO\ UHqHFWV

WKH PRGHO XVHG DQG PD\ DOVR EH YLHZHG� JLYHQ WKH FRQVLGHUDEOH HYLGHQFH LQ IDYRU RI WKH EHQFKPDUN

FRQFOXVLRQ� DV SDUWO\ UHqHFWLQJ VDPSOLQJ XQFHUWDLQW\ LQ WKH HVWLPDWHV� 7KH RWKHU H[FHSWLRQ LV

)RUQL DQG 5HLFKOLQ ������� LQ ZKLFK UHJLRQ^VSHFLpF VKRFNV DUH RI URXJKO\ HTXDO LPSRUWDQFH LQ

FURVV^FRXQWU\ DQG ZLWKLQ^FRXQWU\ GDWD� $JDLQ� KRZHYHU� WKHLU UHVXOW LV SUREDEO\ DQ DUWLIDFW RI WKH

LQ WHU HVWHG LQ WK H U ROH RI U HJLRQ ^LQ G X VWU \ VK RFN V WK DQ LQ WK H U ROHV RI FRP P RQ � U HJLRQ ^VS HFLp F� DQ G LQ G X VWU \ ^
VS HFLp F VK RFN V� ,Q G HHG � P DQ \ DQ DO\ VHV LQ WK H OLWHU DWX U H G R Q RW LQ FOX G H LG LRV\ Q FU DWLF VK RFN V� 6 HFRQ G � HVWLP DWHV
RI WK H LP S RU WDQ FH RI LG LRV\ Q FU DWLF VK RFN V Y DU \ Z LG HO\ DFU RVV VS HFLp FDWLRQ V�

�� 7 K H HVWLP DWHV RI & RX OVRQ ������ DQ G & RX OVRQ DQ G 5X VK HQ ������ DU H DOVR FRQ WU DU \ WR WK H JHQ HU DO S DWWHU Q � 7 K HLU
HVWLP DWHV IRU LQ G X VWU LHV LQ 3 K LODG HOS K LD DQ G % RVWRQ � U HVS HFWLY HO\ � S U RG X FH VP DOO Y DU LDQ FH VK DU HV IRU FRP P RQ
VK RFN V LQ P RQ WK O\ G DWD� + RZ HY HU � WK HLU ORZ HVWLP DWHV DU H S U RE DE O\ DWWU LE X WDE OH WR WK H X VH RI U HODWLY HO\
G LVDJJU HJDWH G DWD�

��



GLoHUHQW GHJUHHV RI UHJLRQDO DJJUHJDWLRQ XVHG�

7KH WKLUG DQG pQDO FRQFOXVLRQ HYLGHQW IURP WKH OLWHUDWXUH LV WKDW LQGXVWU\^VSHFLpF VKRFNV�

ZKHQ PHDVXUHG PRVW DFFXUDWHO\� DUH OHVV LPSRUWDQW LQWHUQDWLRQDOO\ WKDQ ZLWKLQ WKH 8�6��� $V LQGL�

FDWHG LQ VHFWLRQV ��� DQG ���� LQGXVWU\^VSHFLpF VKRFNV ZRXOG VHHP WR EH PRVW DFFXUDWHO\ PHDVXUHG

LQ TXDUWHUO\ �RU PRQWKO\� GDWD� ZLWK WKH ZLWKLQ^8�6� UHJLRQV XVHG LQ WKH FRPSDULVRQ GHpQHG DV DJ�

JUHJDWHV� VXFK DV WKH %($ UHJLRQV� FRPSDUDEOH LQ VL]H WR WKH FRXQWULHV FRQVLGHUHG� +RZHYHU� ZKHQ

PHDVXUHG OHVV DFFXUDWHO\� WKH UHODWLYH LPSRUWDQFH RI LQGXVWU\^VSHFLpF VKRFNV RIWHQ GLoHUV IURP WKH

EHQFKPDUN� ,I TXDUWHUO\ 8�6� HVWLPDWHV DUH EDVHG RQ VWDWHV UDWKHU WKDQ %($ UHJLRQV� LQGXVWU\^

VSHFLpF VKRFNV DUH RI URXJKO\ HTXDO LPSRUWDQFH LQWHUQDWLRQDOO\ DQG ZLWKLQ WKH 8�6� 0RUHRYHU� LQ

DQQXDO GDWD� IURP WKH DJJUHJDWH UHJLRQ SHUVSHFWLYH LQGXVWU\^VSHFLpF VKRFNV DUH PRUH LPSRUWDQW LQ

LQWHUQDWLRQDO qXFWXDWLRQV WKDQ LQ ZLWKLQ^8�6� qXFWXDWLRQV�

3ULPD IDFLH� WKHVH pQGLQJV VXJJHVW WKDW ORZHULQJ WKH HFRQRPLF ERUGHUV GLYLGLQJ QDWLRQV VKRXOG

UHGXFH WKH UHODWLYH LPSRUWDQFH RI FRXQWU\^VSHFLpF GLVWXUEDQFHV LQ LQWHUQDWLRQDO qXFWXDWLRQV� ZKLOH

ERRVWLQJ WKH LPSRUWDQFH RI FRPPRQ DQG LQGXVWU\^VSHFLpF IDFWRUV� ,Q WKLV VLPSOH YLHZ� ORZHULQJ

ERUGHUV VKRXOG PDNH QDWLRQDO HFRQRPLHV PRUH LQWHJUDWHG� FDXVLQJ LQWHUQDWLRQDO EXVLQHVV F\FOH qXF�

WXDWLRQV WR ORRN PRUH OLNH ZLWKLQ^FRXQWU\ qXFWXDWLRQV� 7KLV VLPSOH YLHZ LV VXSSRUWHG E\ )UDQNHO

DQG 5RVH ������ ������ ZKR pQG WKDW WKH FURVV^FRXQWU\ ELODWHUDO FRUUHODWLRQ RI EXVLQHVV F\FOH DF�

WLYLW\ LV VWURQJO\ DQG SRVLWLYHO\ UHODWHG WR WKH GHJUHH RI ELODWHUDO WUDGH LQWHQVLW\��� 0RUH FDUHIXO

FRQVLGHUDWLRQ� KRZHYHU� VXJJHVWV WKDW WKH H[WHQW WR ZKLFK ORZHULQJ ERUGHUV FDXVHV LQWHUQDWLRQDO

qXFWXDWLRQV WR PRUH FORVHO\ UHVHPEOH ZLWKLQ^FRXQWU\ qXFWXDWLRQV GHSHQGV RQ WZR JHQHUDO LVVXHV�

)LUVW� LQ ZKDW VHQVH DQG E\ KRZ PXFK DUH ERUGHUV ORZHUHG" 6HFRQG� ZKDW DUH WKH VWUXFWXUDO VRXUFHV

�� 7 K H HVWLP DWHV RI & RX OVRQ ������ DQ G & RX OVRQ DQ G 5X VK HQ ������ P D\ E H Y LHZ HG DV FRQ WU DU \ WR WK LV S DWWHU Q �
VLQ FH WK H\ p Q G WK DW LQ G X VWU \ VK RFN V DU H RQ O\ VP DOO VRX U FHV RI U HJLRQ ^LQ G X VWU \ Y DU LDWLRQ LQ 3 K LODG HOS K LD DQ G
% RVWRQ � U HVS HFWLY HO\ � + RZ HY HU � WK HLU U HODWLY HO\ ORZ HVWLP DWHV DU H S U RE DE O\ DWWU LE X WDE OH WR WK H X VH RI U HODWLY HO\
G LVDJJU HJDWH G DWD�

�� )X U WK HU FRU U RE RU DWLQ J WK H VLP S OH Y LHZ � )DWwDV ������ p Q G V WK DW FU RVV^( X U RS H FRU U HODWLRQ V RI HP S OR\ P HQ W JU RZ WK
DU H K LJK HU LQ WK H ( 06 S HU LRG WK DQ LQ D S HU LRG S U HFHG LQ J WK H ( 06 � + RZ HY HU � WK H LQ FU HDVHV LQ FRU U HODWLRQ V DU H
S U RE DE O\ WRR VP DOO WR E H VWDWLVWLFDOO\ VLJQ Lp FDQ W� HVS HFLDOO\ JLY HQ WK DQ WK H S U H^( 06 DQ G ( 06 S HU LRG V DU H
HDFK RQ O\ �� \ HDU V ORQ J�

��



RI WKH PHDVXUHG FRPPRQ DQG QDWLRQ^VSHFLpF VKRFNV"

7R GDWH� WKH HFRQRPLF ERUGHUV GLYLGLQJ QDWLRQV DUH PRUH VXEVWDQWLDO WKDQ WKH ERUGHUV VHSD�

UDWLQJ UHJLRQV ZLWKLQ QDWLRQV� 'LoHUHQW QDWLRQV JHQHUDOO\ GHWHUPLQH PRQHWDU\ DQG pVFDO SROLFLHV

LQGHSHQGHQWO\� DOWKRXJK� DV QRWHG EHORZ� SROLFLHV VXFK DV D p[HG H[FKDQJH UDWH UHJLPH ZLOO OHDG

WR VRPH FRRUGLQDWLRQ RI SROLF\� 1DWLRQV DOVR UHVWULFW PLJUDWLRQ DQG� WR D OHVVHU GHJUHH� WUDGH DQG

FDSLWDO qRZV� 2WKHU IHDWXUHV VXFK DV ODQJXDJH DQG JHQHUDO FXOWXUDO GLoHUHQFHV DOVR SRVH HFRQRPLF

ERUGHUV� 2YHUDOO ODERU PRELOLW\� IRU H[DPSOH� LV OLNHO\ WR EH ORZHU EHWZHHQ UHJLRQV ZLWK GLoHUHQW

ODQJXDJHV WKDQ EHWZHHQ UHJLRQV ZLWK D FRPPRQ ODQJXDJH� ,Q FRQWUDVW� UHJLRQV ZLWKLQ D QDWLRQ� VXFK

DV 8�6� VWDWHV� W\SLFDOO\ GHWHUPLQH ORFDO pVFDO SROLFLHV EXW DUH DoHFWHG E\ QDWLRQDO PRQHWDU\ DQG

pVFDO SROLF\� 0RUHRYHU� UHJLRQV ZLWKLQ D QDWLRQ DOORZ IUHH PLJUDWLRQ DQG HVVHQWLDOO\ XQUHVWULFWHG

qRZV RI WUDGH DQG FDSLWDO� &XOWXUDO GLoHUHQFHV DUH W\SLFDOO\ PLQRU� ZLWK 8�6� UHJLRQV� DW OHDVW�

VKDULQJ D FRPPRQ ODQJXDJH�

:KHWKHU DQG KRZ PXFK ORZHULQJ ERUGHUV DPRQJ QDWLRQV DoHFWV WKH IHDWXUHV RI LQWHUQDWLRQDO

qXFWXDWLRQV GHSHQGV RQ KRZ ERUGHUV DUH ORZHUHG� $JUHHPHQWV WKDW IRFXV RQ MXVW UHGXFLQJ WUDGH

EDUULHUV DUH OLNHO\ WR KDYH PRGHVW HoHFWV RQ WKH IHDWXUHV RI qXFWXDWLRQV� VLQFH WKH DJUHHPHQWV GR

QRW VHHN WR FRRUGLQDWH PRQHWDU\ DQG pVFDO SROLFLHV RU LQFUHDVH ODERU qRZV� &RPPRQ FXUUHQF\

DJUHHPHQWV� VXFK DV WKH (08� VKRXOG KDYH PRUH VXEVWDQWLDO HoHFWV� (08 ZLOO RI FRXUVH SURGXFH D

FRRUGLQDWHG PRQHWDU\ SROLF\ DQG LPSRVH VRPH UHVWULFWLRQV RQ pVFDO SROLF\ E\ OLPLWLQJ WKH DOORZDEOH

GHpFLW^WR^*'3 DQG GHEW^WR^*'3 UDWLRV� 6RPH H[SHFW WKDW (08 ZLOO OHDG WR LQFUHDVHG qRZV RI

ODERU� FDSLWDO� DQG JRRGV DQG� LQ WXUQ� WR LPSOLFLW FRRUGLQDWLRQ RI WD[ SROLF\ �VHH� IRU H[DPSOH�

%D\RXPL DQG (LFKHQJUHHQ �������� +RZHYHU� HFRQRPLF ERUGHUV DPRQJ (08^PHPEHU QDWLRQV ZLOO

OLNHO\ UHPDLQ FRQVLGHUDEO\ JUHDWHU WKDQ WKRVH DPRQJ� VD\� 8�6� UHJLRQV� EHFDXVH WKH DJUHHPHQW GRHV

QRW FUHDWH DQ (08^ZLGH pVFDO DXWKRULW\ DQG FXOWXUDO GLoHUHQFHV ZLOO OLPLW ODERU PRELOLW\� :LWK

WKHVH VWURQJHU ERUGHUV DPRQJ QDWLRQV� QDWLRQ^VSHFLpF VKRFNV VKRXOG FRQWLQXH WR EH D JUHDWHU VRXUFH

RI YDULDWLRQ LQWHUQDWLRQDOO\ WKDQ UHJLRQ^VSHFLpF VKRFNV DUH LQ WKH 8�6� 7KH IHGHUDO WD[ DQG WUDQVIHU

��



V\VWHP LQ WKH 8�6�� IRU H[DPSOH� VLJQLpFDQWO\ PLWLJDWHV WKH HoHFWV RI UHJLRQ^VSHFLpF VKRFNV� VR

UHGXFLQJ WKH LPSRUWDQFH RI QDWLRQ^VSHFLpF VKRFNV LQ (XURSH WR WKH OHYHO RI UHJLRQ^VSHFLpF VKRFNV

LQ WKH 8�6� ZRXOG UHTXLUH D FRPPRQ pVFDO DXWKRULW\ LQ (XURSH �VHH 6DOD^L^0DUWLQ DQG 6DFKV �������

IRU LQVWDQFH��

$Q DVVHVVPHQW RI KRZ ORZHULQJ ERUGHUV ZLOO DoHFW WKH IHDWXUHV RI LQWHUQDWLRQDO qXFWXDWLRQV DOVR

KLQJHV RQ WKH LQWHUSUHWDWLRQ RI WKH VKRFNV HVWLPDWHG IURP KLVWRULFDO GDWD� ,Q SDUW� WKH DVVHVVPHQW

GHSHQGV RQ ZKHWKHU WKH PRQHWDU\ DQG pVFDO SROLFLHV RI GLoHUHQW FRXQWULHV DUH YLHZHG DV KDYLQJ EHHQ

ODUJHO\ FRRUGLQDWHG� )RU H[DPSOH� WKH PRQHWDU\ SROLFLHV RI PDQ\ FRXQWULHV KDYH VRPHWLPHV EHHQ

OLQNHG E\ p[HG H[FKDQJH UDWH SROLFLHV� 7R VRPH H[WHQW� WKHQ� HVWLPDWHV RI WKH UROH RI FRPPRQ IDFWRUV

LQ LQWHUQDWLRQDO qXFWXDWLRQV DOUHDG\ UHqHFW FRPPRQ PRQHWDU\ SROLF\� ,I SROLFLHV KDYH EHHQ ODUJHO\

FRPPRQ� DW OHDVW LQ WKH GDWD XVHG WR IRUP HVWLPDWHV� ORZHULQJ ERUGHUV WKURXJK PRQHWDU\ XQLRQ

ZLOO QRW KDYH PXFK HoHFW RQ WKH LQWHUQDWLRQDO LPSRUWDQFH RI FRPPRQ VKRFNV DQG� E\ H[WHQVLRQ�

UHJLRQ^VSHFLpF DQG LQGXVWU\^VSHFLpF VKRFNV�

$V QRWHG E\ )DWwDV ������� WKH DVVHVVPHQW RI ERUGHUV DOVR SDUWO\ GHSHQGV RQ ZKHWKHU PRQHWDU\

DQG pVFDO SROLF\ DUH YLHZHG DV KLVWRULFDOO\ LPSRUWDQW VRXUFHV RI YDULDWLRQ DQG RQ SROLF\
V SHUFHLYHG

VWDELOL]DWLRQ FDSDELOLWLHV� ,I� DV DUJXHG E\ &KULVWRGXODNLV� HW� DO� ������� SROLFLHV KDYH EHHQ LPSRU�

WDQW VRXUFHV RI QDWLRQ^VSHFLpF VKRFNV� FRRUGLQDWLQJ SROLFLHV WKURXJK DQ DJUHHPHQW OLNH (08 VKRXOG

ERRVW WKH LPSRUWDQFH RI FRPPRQ VKRFNV DQG UHGXFH WKH UROH RI QDWLRQ^VSHFLpF GLVWXUEDQFHV� 7KH

UROH RI FRPPRQ VKRFNV LV HVSHFLDOO\ OLNHO\ WR ULVH LI SROLF\ KDV YHU\ OLPLWHG VWDELOL]DWLRQ FDSDELOLWLHV�

6XSSRVH� KRZHYHU� WKDW SROLF\ VKRFNV KDYH EHHQ VPDOO EXW WKH V\VWHPDWLF FRPSRQHQW RI SROLF\ KDV

EHHQ LPSRUWDQW IRU EXVLQHVV F\FOH VWDELOL]DWLRQ� 8QGHU WKLV LQWHUSUHWDWLRQ� FRRUGLQDWLQJ SROLF\ ZRQ
W

UHGXFH WKH LPSRUWDQFH RI QDWLRQ^VSHFLpF VKRFNV DQG PD\ LQ IDFW H[DFHUEDWH QDWLRQ^VSHFLpF qXFWX�

DWLRQV� VLQFH HDFK QDWLRQ ZLOO EH JLYLQJ XS WKH DELOLW\ WR UHVSRQG WR WKH VLJQLpFDQW VKRFNV KLWWLQJ LWV

HFRQRP\� 7KLV LQWHUSUHWDWLRQ XQGHUOLHV WKH FRPPRQO\^FLWHG YLHZ WKDW� LI QDWLRQ^VSHFLpF VKRFNV DUH

D PDMRU VRXUFH RI YDULDWLRQ� PRQHWDU\ XQLRQ LV QRW GHVLUDEOH �VHH %D\RXPL DQG (LFKHQJUHHQ �������

��



IRU H[DPSOH�� 1RWH� KRZHYHU� WKDW DV %LQL 6PDJKL DQG 9RUL ������ DQG )UDQNHO DQG 5RVH ������

����� DUJXH� WKH VXLWDELOLW\ RI D JURXS RI UHJLRQV IRU FXUUHQF\ XQLRQ LV HQGRJHQRXV� $GRSWLQJ D

FRPPRQ FXUUHQF\ ZLOO OLNHO\ FKDQJH WKH UHODWLYH LPSRUWDQFH RI FRPPRQ DQG UHJLRQ^VSHFLpF VKRFNV

DQG WKHUHE\ DOWHU WKH VXLWDELOLW\ RI D UHJLRQ IRU FXUUHQF\ XQLRQ�

8OWLPDWHO\� ZHLJKLQJ DOO WKHVH FRQVLGHUDWLRQV� LW VHHPV OLNHO\ WKDW WKH SULPD IDFLH FRQFOXVLRQ

LV URXJKO\ ULJKW� /RZHULQJ HFRQRPLF ERUGHUV VKRXOG LQFUHDVH WKH LQWHJUDWLRQ RI QDWLRQV� WKHUHE\

PRGHVWO\ UDLVLQJ WKH UHODWLYH LPSRUWDQFH RI FRPPRQ DQG LQGXVWU\^VSHFLpF IDFWRUV LQ LQWHUQDWLRQDO

qXFWXDWLRQV DQG ORZHULQJ WKH LPSRUWDQFH RI FRXQWU\^VSHFLpF GLVWXUEDQFHV� +RZHYHU� WKH VRXUFHV RI

LQWHUQDWLRQDO qXFWXDWLRQV DUH OLNHO\ WR UHPDLQ FRQVLGHUDEO\ GLoHUHQW IURP WKH VRXUFHV RI ZLWKLQ^8�6�

qXFWXDWLRQV EHFDXVH WKH ERUGHUV DPRQJ QDWLRQV ZLOO UHPDLQ JUHDWHU WKDQ WKH ERUGHUV DPRQJ 8�6�

UHJLRQV� ,Q DGGLWLRQ� WKHUH LV VRPH XQFHUWDLQW\ DERXW WKH TXDOLWDWLYH HoHFWV RI ORZHULQJ ERUGHUV�

,I WKH PHDVXUHG QDWLRQ^VSHFLpF VKRFNV ODUJHO\ UHqHFW QRQ^SROLF\ IRUFHV DQG QDWLRQDO SROLFLHV KDYH

DQ LPSRUWDQW VWDELOL]DWLRQ UROH� DGRSWLQJ FRPPRQ SROLFLHV DQG JLYLQJ XS WKH ULJKW WR FRQGXFW

LQGHSHQGHQW VWDELOL]DWLRQ SROLFLHV PD\ QRW DOWHU PXFK WKH LPSRUWDQFH RI QDWLRQ^VSHFLpF VKRFNV�

�� &RQFOXVLRQV

'UDZLQJ RQ D UHFHQW OLWHUDWXUH� WKLV SDSHU H[DPLQHV WKH HYLGHQFH RQ WKH VRXUFHV RI EXVLQHVV

F\FOHV ZLWKLQ DQG DFURVV FRXQWULHV DQG WKH LPSOLFDWLRQV IRU WKH LPSRUWDQFH RI ERUGHUV LQ EXVLQHVV

F\FOHV� (VWLPDWHV RI D EHQFKPDUN HFRQRPHWULF PRGHO DUH XVHG WR RUJDQL]H D UHYLHZ RI WKH OLWHU�

DWXUH� 7KH EHQFKPDUN PRGHO DQG HVWLPDWHV SURYLGH D IRXQGDWLRQ IRU GLVFXVVLQJ DOWHUQDWLYH GDWD

VSHFLpFDWLRQV DQG GDWD LVVXHV� YDULDWLRQV RQ WKH EDVHOLQH PRGHO� DQG VWLOO RWKHU DSSURDFKHV WR TXDQ�

WLI\LQJ VRXUFHV RI FRPRYHPHQW� $ORQJ PDQ\ GLPHQVLRQV� WKH SDSHU H[DPLQHV WKH UREXVWQHVV RI WKH

EHQFKPDUN UHVXOWV�

2YHUDOO� WKH UHVXOWV UHYLHZHG LQ WKLV SDSHU \LHOG WKUHH JHQHUDO FRQFOXVLRQV RQ WKH VRXUFHV

RI qXFWXDWLRQV ZLWKLQ DQG DFURVV FRXQWULHV� )LUVW� FRPPRQ VKRFNV DFFRXQW IRU D VPDOOHU VKDUH

RI YDULDWLRQ LQ LQWHUQDWLRQDO GDWD WKDQ LQ ZLWKLQ^FRXQWU\ GDWD� 6HFRQG� UHJLRQ^VSHFLpF VKRFNV DUH

��



PRUH LPSRUWDQW LQ LQWHUQDWLRQDO qXFWXDWLRQV WKDQ LQ ZLWKLQ^FRXQWU\ qXFWXDWLRQV� )LQDOO\� LQGXVWU\^

VSHFLpF VKRFNV� PHDVXUHG DFFXUDWHO\� DUH D VPDOOHU VRXUFH RI YDULDWLRQ LQWHUQDWLRQDOO\ WKDQ ZLWKLQ

FRXQWULHV� 7KHVH pQGLQJV VXJJHVW WKDW UHGXFLQJ WKH HFRQRPLF ERUGHUV GLYLGLQJ QDWLRQV VKRXOG

ORZHU WKH LPSRUWDQFH RI FRXQWU\^VSHFLpF GLVWXUEDQFHV LQ LQWHUQDWLRQDO qXFWXDWLRQV� ZKLOH UDLVLQJ

WKH LPSRUWDQFH RI FRPPRQ DQG LQGXVWU\^VSHFLpF IDFWRUV� $GPLWWHGO\� KRZHYHU� WKH HoHFWV PD\ EH

PRGHVW DQG DUH TXDOLWDWLYHO\ XQFHUWDLQ�

��
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$SSHQGL[ �� 'DWD

�� 8�6� HPSOR\PHQW

0RQWKO\ SD\UROO HPSOR\PHQW GDWD E\ VWDWH� QDWLRQDO LQGXVWU\� DQG IRU LQGXVWULHV ZLWKLQ VWDWHV

ZHUH WDNHQ IURP WKH %XUHDX RI /DERU 6WDWLVWLF
V ,QWHUQHW VLWH� %HFDXVH VHDVRQDOO\ DGMXVWHG VWDWH

GDWD IURP WKH %/6 GR QRW EHJLQ XQWLO ����� DOO VWDWH VHULHV ZHUH REWDLQHG LQ XQDGMXVWHG IRUP DQG

WKHQ DGMXVWHG XVLQJ WKH ;^�� pOWHU� 7KH VHDVRQDOO\ DGMXVWHG VWDWH GDWD ZHUH WKHQ DJJUHJDWHG LQWR

WKH HLJKW %($ UHJLRQV� GHpQHG EHORZ� 7KH UHJLRQV XVHG GLoHU IURP WKH %($ GHpQLWLRQV� KRZHYHU�

LQ WKDW $ODVND DQG +DZDLL DUH H[FOXGHG IURP WKH )DU :HVW EHFDXVH GDWD IRU WKRVH VWDWHV EHJLQ

VXEVWDQWLDOO\ ODWHU WKDQ GDWD IRU RWKHU VWDWHV� 7KH VHDVRQDOO\ DGMXVWHG GDWD ZHUH FRQYHUWHG WR WKH

TXDUWHUO\ IUHTXHQF\ E\ DYHUDJLQJ ZLWKLQ HDFK TXDUWHU�

7KH GDWD RQ WRWDO HPSOR\PHQW IRU WKH FRQWLQHQWDO 8�6� VWDWHV� WKH 'LVWULFW RI &ROXPELD�

DQG 8�6� LQGXVWULHV VSDQ WKH SHULRG �����4� WR �����4�� %XW IRU VRPH LQGXVWU\^VWDWH VHULHV�

WKH GDWD DUH DYDLODEOH IRU D PXFK VKRUWHU VDPSOH� &RQVHTXHQWO\� WKH HPSOR\PHQW VKDUHV QHHGHG

LQ VRPH RI WKH UHVXOWV DUH EDVHG RQ WKH SHULRG �������� RYHU ZKLFK DOO VHULHV DUH DYDLODEOH� ,Q

DGGLWLRQ� LQ WKH HVWLPDWLRQ RI GLVDJJUHJDWH PRGHOV� WKH GDWD EHJLQ LQ ���� UDWKHU WKDQ ����� DQG

WKH PHDVXUH RI HPSOR\PHQW LQ D JLYHQ UHJLRQ^LQGXVWU\ SDLU VLPSO\ H[FOXGHV� IRU WKH HQWLUH VDPSOH�

VWDWHV ZLWK PLVVLQJ GDWD� )RU H[DPSOH� EHFDXVH WKH DYDLODEOH VHULHV RQ FRQVWUXFWLRQ HPSOR\PHQW LQ

&RQQHFWLFXW EHJLQV LQ RQO\ ����� WKH PHDVXUH RI FRQVWUXFWLRQ HPSOR\PHQW LQ 1HZ (QJODQG XVHG LQ

WKH GLVDJJUHJDWH DQDO\VLV VLPSO\ H[FOXGHV &RQQHFWLFXW���

0RVW RI WKH 8�6� DQDO\VLV UHOLHV RQ HPSOR\PHQW LQ WKH HLJKW 6,& RQH^GLJLW LQGXVWULHV OLVWHG

EHORZ� +RZHYHU� DJJUHJDWH PRGHOV IRU HPSOR\PHQW LQ �� WZR^GLJLW PDQXIDFWXULQJ LQGXVWULHV� OLVWHG

EHORZ� DUH DOVR HVWLPDWHG� 2QH LQGXVWU\� WREDFFR� LV H[FOXGHG IURP WKH WZR^GLJLW DQDO\VLV EHFDXVH

WKH LQGXVWU\ LV DOPRVW HQWLUHO\ EDVHG LQ WKH 6RXWKHDVW UHJLRQ� PDNLQJ LW GLrFXOW WR GLVWLQJXLVK D

�� + RZ HY HU � & RQ Q HFWLFX W LV Q RW H[ FOX G HG IU RP RWK HU VHU LHV RQ LQ G X VWU \ HP S OR\ P HQ W LQ 1 HZ ( Q JODQ G � H[ FHS W LQ
WK RVH FDVHV IRU Z K LFK & RQ Q HFWLFX W G DWD DU H P LVVLQ J�

��



VKRFN WR WREDFFR IURP D VKRFN WR WKH 6RXWKHDVW� %HFDXVH PDQ\ VHULHV RQ VWDWH HPSOR\PHQW LQ

WZR^GLJLW LQGXVWULHV DUH PLVVLQJ� WKH VKDUHV QHHGHG WR HVWLPDWH WKH DJJUHJDWH 9$5�IDFWRU PRGHO

ZLWK WZR^GLJLW GDWD DUH FDOFXODWHG XVLQJ DQQXDO� ������� *63 IRU LQGXVWULHV LQ %($ UHJLRQV� 7KH

UHDO *63 GDWD ZHUH REWDLQHG IURP WKH 5HJLRQDO (FRQRPLF ,QIRUPDWLRQ 6\VWHP &'^520�

%($ UHJLRQV

1HZ (QJODQG� &RQQHFWLFXW� 0DLQH� 0DVVDFKXVHWWV� 1HZ +DPSVKLUH� 5KRGH ,VODQG� 9HUPRQW
0LGHDVW� 'HODZDUH� 'LVWULFW RI &ROXPELD� 0DU\ODQG� 1HZ -HUVH\� 1HZ <RUN� 3HQQV\OYDQLD
*UHDW /DNHV� ,OOLQRLV� ,QGLDQD� 0LFKLJDQ� 2KLR� :LVFRQVLQ
3ODLQV� ,RZD� .DQVDV� 0LQQHVRWD� 0LVVRXUL� 1HEUDVND� 1RUWK 'DNRWD� 6RXWK 'DNRWD
6RXWKHDVW� $ODEDPD� $UNDQVDV� )ORULGD� *HRUJLD� .HQWXFN\� /RXLVLDQD� 0LVVLVVLSSL� 1RUWK &DUROLQD�

6RXWK &DUROLQD� 7HQQHVVHH� 9LUJLQLD� DQG :HVW 9LUJLQLD
6RXWKZHVW� $UL]RQD� 1HZ 0H[LFR� 2NODKRPD� DQG 7H[DV
5RFN\ 0RXQWDLQ� &RORUDGR� ,GDKR� 0RQWDQD� 8WDK� :\RPLQJ
)DU :HVW� $ODVND� &DOLIRUQLD� +DZDLL� 1HYDGD� 2UHJRQ� :DVKLQJWRQ

1RWH� 7KH DQDO\VLV RI HPSOR\PHQW H[FOXGHV $ODVND DQG +DZDLL IURP WKH )DU :HVW UHJLRQ�

6,& RQH^GLJLW LQGXVWULHV

0LQLQJ :KROHVDOH DQG UHWDLO WUDGH

&RQVWUXFWLRQ )LQDQFH� LQVXUDQFH� DQG UHDO HVWDWH

0DQXIDFWXULQJ 6HUYLFHV

7UDQVSRUWDWLRQ DQG SXEOLF XWLOLWLHV *RYHUQPHQW

1RWH� 7KH DQDO\VLV RI DQQXDO ZLWKLQ^8�6� GDWD GHVLJQHG WR EH FRPSDUDEOH WR DQDO\VLV RI LQWHUQD�
WLRQDO HPSOR\PHQW GDWD RPLWV ��� PLQLQJ DQG ��� WUDQVSRUWDWLRQ DQG SXEOLF XWLOLWLHV�

6,& WZR^GLJLW PDQXIDFWXULQJ LQGXVWULHV

/XPEHU DQG ZRRG SURGXFWV )RRG DQG NLQGUHG SURGXFWV

)XUQLWXUH DQG p[WXUHV 7H[WLOH PLOO SURGXFWV

6WRQH� FOD\� DQG JODVV SURGXFWV $SSDUHO DQG RWKHU WH[WLOH SURGXFWV

3ULPDU\ PHWDOV 3DSHU DQG DOOLHG SURGXFWV

)DEULFDWHG PHWDOV 3ULQWLQJ DQG SXEOLVKLQJ

,QGXVWULDO PDFKLQHU\ DQG HTXLSPHQW &KHPLFDOV DQG DOOLHG SURGXFWV

(OHFWURQLF DQG RWKHU HOHFWULFDO HTXLSPHQW 3HWUROHXP DQG FRDO SURGXFWV

7UDQVSRUWDWLRQ HTXLSPHQW 5XEEHU DQG PLVF� SODVWLF SURGXFWV

,QVWUXPHQWV DQG UHODWHG SURGXFWV /HDWKHU DQG OHDWKHU SURGXFWV

0LVFHOODQHRXV

��



�� ,QWHUQDWLRQDO LQGXVWULDO SURGXFWLRQ

0RQWKO\ VHDVRQDOO\ XQDGMXVWHG GDWD RQ LQGXVWULDO SURGXFWLRQ IRU PDQXIDFWXULQJ LQGXVWULHV

ZLWKLQ FRXQWULHV ZHUH WDNHQ IURP WKH 2(&'
V 0DLQ (FRQRPLF ,QGLFDWRUV GDWDEDVH� DFFHVVHG WKURXJK

'5,� )RU VRPH FRXQWU\^LQGXVWU\ SDLUV� GDWD HDUO\ LQ WKH VDPSOH DUH DYDLODEOH RQ D TXDUWHUO\� UDWKHU

WKDQ PRQWKO\� EDVLV� $FFRUGLQJO\� WKH GDWD ZHUH FRQYHUWHG WR WKH TXDUWHUO\ IUHTXHQF\ E\ DYHUDJLQJ

PRQWKO\ REVHUYDWLRQV SULRU WR VHDVRQDOO\ DGMXVWPHQW ZLWK WKH ;^�� pOWHU� )RU WKH SXUSRVHV RI

WHVWLQJ VWDELOLW\ RYHU WLPH� TXDUWHUO\� VHDVRQDOO\ DGMXVWHG GDWD RQ WRWDO LQGXVWULDO SURGXFWLRQ ZHUH

WDNHQ IURP WKH ,)6 GDWDEDVH��� 7KH �� (XURSHDQ FRXQWULHV� WKH *� FRXQWULHV� DQG WKH HLJKW

,6,& WZR^GLJLW PDQXIDFWXULQJ LQGXVWULHV XVHG LQ WKH DQDO\VLV DUH OLVWHG EHORZ��� 7KH (XURSHDQ

DQG *� UDZ GDWD VSDQ �����4�����4� DQG �����4�����4�� UHVSHFWLYHO\� 7KH ZHLJKWV QHHGHG IRU

WKH DQDO\VLV ZHUH FDOFXODWHG XVLQJ pJXUHV UHSRUWHG LQ 2(&' ������� 7KHVH pJXUHV LQFOXGH WKH

ZHLJKWV HDFK FRXQWU\ JLYHV LQGXVWULHV LQ IRUPLQJ LWV PHDVXUH RI RYHUDOO LQGXVWULDO SURGXFWLRQ DQG

WKH ZHLJKWV XVHG LQ IRUPLQJ VHULHV IRU SURGXFWLRQ E\ 2(&'^LQGXVWU\ SDLUV� 7KH 2(&' IRUPHG WKH

ODWWHU ZHLJKWV XVLQJ ���� YDOXH DGGHG� H[SUHVVHG LQ SXUFKDVLQJ SRZHU SDULWLHV� E\ LQGXVWULHV ZLWKLQ

FRXQWULHV�

(XURSHDQ QDWLRQV

$XVWULD ,WDO\

)LQODQG 1HWKHUODQGV

)UDQFH 6SDLQ

:HVW *HUPDQ\ 6ZHGHQ

,UHODQG 8QLWHG .LQJGRP

*� QDWLRQV

&DQDGD -DSDQ

)UDQFH 8QLWHG .LQJGRP

�� 6 HDVRQ DOO\ DG MX VWHG G DWD RQ WRWDO S U RG X FWLRQ LQ $ X VWU LD� K RZ HY HU � Z HU H WDN HQ IU RP WK H 2( & '
V 0DLQ ( FRQ RP LF
,Q G LFDWRU V G DWDE DVH� DFFHVVHG WK U RX JK '5,�

�� & RX Q WU LHV Z LWK DQ \ LQ G X VWU \ G DWD FRP S OHWHO\ P LVVLQ J RU DY DLODE OH RY HU D S HU LRG VK RU WHU WK DQ ������� Z HU H
H[ FOX G HG IU RP DQ DO\ VLV�

��



:HVW *HUPDQ\ 8QLWHG 6WDWHV

,WDO\

,6,& WZR^GLJLW PDQXIDFWXULQJ LQGXVWULHV

)RRG� EHYHUDJHV� DQG WREDFFR &KHPLFDOV DQG DVVRFLDWHG SURGXFWV

7H[WLOHV� FORWKLQJ� DQG IRRWZHDU 1RQ^PHWDOOLF PLQHUDO SURGXFWV

:RRG DQG ZRRG SURGXFWV %DVLF PHWDOV

3DSHU DQG SDSHU SURGXFWV 0HWDO SURGXFWV� PDFKLQHU\� DQG HTXLSPHQW

�� ,QWHUQDWLRQDO HPSOR\PHQW DQG *'3

$QQXDO ������� GDWD RQ WKH QXPEHU RI HPSOR\HHV DQG YDOXH DGGHG �*'3� E\ FRXQWU\ DQG

LQGXVWU\ ZHUH WDNHQ IURP WKH 2(&'
V ,QWHUQDWLRQDO 6HFWRUDO 'DWDEDVH� 7KH FRXQWULHV DQG LQGXVWULHV

DUH OLVWHG EHORZ� 7KH LQGXVWULHV JHQHUDOO\ FRUUHVSRQG WR ,6,& RQH^GLJLW LQGXVWULHV DQG WZR^GLJLW

PDQXIDFWXULQJ LQGXVWULHV� +RZHYHU� WR PDNH WKH GDWD FRPSDUDEOH WR WKH ZLWKLQ^8�6� HPSOR\PHQW

VHULHV� ,6,& RQH^GLJLW LQGXVWULHV ��� WUDQVSRUW� VWRUDJH� DQG FRPPXQLFDWLRQ DQG ��� HOHFWULFLW\� JDV�

DQG ZDWHU DUH FRPELQHG WR IRUP DQ LQGXVWU\ FRUUHVSRQGLQJ WR WKH 8�6� LQGXVWU\ WUDQVSRUWDWLRQ DQG

SXEOLF XWLOLWLHV �IROORZLQJ %D\RXPL DQG 3UDVDG �������� 7KH VHW RI WZR^GLJLW LQGXVWULHV GLoHUV IURP

WKDW XVHG LQ WKH LQGXVWULDO SURGXFWLRQ DQDO\VLV LQ WKDW ZRRG DQG ZRRG SURGXFWV LV H[FOXGHG EXW

RWKHU PDQXIDFWXULQJ LV LQFOXGHG� 7KH ZHLJKWV XVHG LQ WKH LQWHUQDWLRQDO DQDO\VLV ZHUH IRUPHG DV

DYHUDJH ������� VKDUHV� EDVHG RQ VXPV RI HPSOR\PHQW RU *'3 �LQ 333 WHUPV��

(XURSHDQ QDWLRQV

%HOJLXP :HVW *HUPDQ\

'HQPDUN ,WDO\

)LQODQG 6ZHGHQ

)UDQFH 8QLWHG .LQJGRP

*� QDWLRQV

&DQDGD ,WDO\

)UDQFH 8QLWHG .LQJGRP

:HVW *HUPDQ\ 8QLWHG 6WDWHV

��



2QH GLJLW LQGXVWULHV
&RQVWUXFWLRQ
0DQXIDFWXULQJ
7UDQVSRUW� VWRUDJH� DQG FRPPXQLFDWLRQ� DQG (OHFWULFLW\� JDV� DQG ZDWHU
:KROHVDOH DQG UHWDLO WUDGH� UHVWDXUDQWV� DQG KRWHOV
&RPPXQLW\� VRFLDO� DQG SHUVRQDO VHUYLFHV
3URGXFHUV RI JRYHUQPHQW VHUYLFHV

��



$SSHQGL[ �� 7UHDWPHQW RI WKH $GGLQJ^8S &RQGLWLRQ LQ WKH $JJUHJDWH 9$5�)DFWRU 0RGHO

,Q SULQFLSOH� WKH IXOO VHW RI UHJLRQV DQG LQGXVWULHV VKRXOG QRW EH XVHG LQ HVWLPDWLRQ RI WKH

DJJUHJDWH 9$5�IDFWRU PRGHO��� %HFDXVH WKH VXP �RU ZHLJKWHG DYHUDJH� DFURVV DOO WKH UHJLRQV

VKRXOG HTXDO WKH VXP �RU ZHLJKWHG DYHUDJH� DFURVV DOO LQGXVWULHV� WKH IXOO V\VWHP ZLOO� LQ SULQFLSOH�

KDYH D VLQJXODULW\� :LWK XQZHLJKWHG *00 XVHG WR HVWLPDWH WKH PRGHO SDUDPHWHUV� WKH FROOLQHDULW\

VKRXOG QRW EH D SUREOHP IRU REWDLQLQJ FRQVLVWHQW SDUDPHWHU HVWLPDWHV� EXW ZRXOG EH D SUREOHP

IRU REWDLQLQJ DSSURSULDWH VWDQGDUG HUURUV DQG FRQGXFWLQJ LQIHUHQFH� 7KHUHIRUH� LQ SULQFLSOH� RQH

YDULDEOH VKRXOG EH GURSSHG IURP WKH PRGHO� 1RWH� KRZHYHU� WKDW WKH VHFWRU^VSHFLpF VKRFN YDULDQFH

DVVRFLDWHG ZLWK WKH GURSSHG YDULDEOH ZRXOG UHPDLQ D SDUDPHWHU WR EH HVWLPDWHG LQ WKH PRGHO�

EHFDXVH WKH SDUDPHWHU HQWHUV WKH FRYDULDQFHV DPRQJ WKH RWKHU YDULDEOHV LQ WKH PRGHO�

,Q SUDFWLFH� KRZHYHU� WKH IXOO VHW RI UHJLRQV DQG LQGXVWULHV LV XVHG LQ WKH ZLWKLQ^8�6� DQDO\VLV�

7ZR IDFWRUV SUHYHQW WKH IXOO 8�6� PRGHO IURP KDYLQJ D VLQJXODULW\ _ DQG� HPSLULFDOO\� PDNH WKH

FRYDULDQFH PDWUL[ IRU WKH IXOO VHW RI JURZWK UDWHV FOHDUO\ QRQVLQJXODU��� 2QH LV WKDW WKH UHOHYDQW

JRYHUQPHQW DJHQFLHV GHULYH HVWLPDWHV RI UHJLRQDO �VWDWH� HPSOR\PHQW VHSDUDWHO\ IURP HVWLPDWHV RI

QDWLRQDO HPSOR\PHQW� ZLWK WKH UHVXOW WKDW WKH VXP RI UHJLRQ HPSOR\PHQW LV QRW HTXDO WR QDWLRQDO

HPSOR\PHQW��� 1DWLRQDO HPSOR\PHQW LV� KRZHYHU� FRQVWUXFWHG WR EH WKH VXP RI QDWLRQDO LQGXVWU\

HPSOR\PHQW OHYHOV� 7KH VHFRQG IDFWRU LV WKDW� HYHQ LI WKH GDWD ZHUH FRQVWUXFWHG WR VXP XS LQ HP�

SOR\PHQW OHYHOV� WKH JURZWK UDWHV ZRXOG QRW EH SHUIHFW OLQHDU FRPELQDWLRQV� 7KH DJJUHJDWH JURZWK

UDWHV DUH WLPH^YDU\LQJ ZHLJKWHG DYHUDJHV RI GLVDJJUHJDWH JURZWK UDWHV� UDWKHU WKDQ p[HG^ZHLJKWHG

DYHUDJHV� %DVHG RQ WKH VDPH UHDVRQLQJ� &ODUN ������ LQFOXGHV DOO YDULDEOHV LQ WKH HVWLPDWLQJ WKH

�� ,Q S U LQ FLS OH� WK H VDP H DS S OLHV WR % ODQ FK DU G DQ G .DW] ������� & DU OLQ R DQ G 'H)LQ D ������� DQ G 6 DP RO\ N �������
,Q WK HVH VWX G LHV� WK H G HS HQ G HQ W Y DU LDE OHV DU H U HJLRQ JU RZ WK U DWHV U HODWLY H WR Q DWLRQ DO JU RZ WK � ,Q S U LQ FLS OH �E X W
Q RW LQ S U DFWLFH� IRU WK H U HDVRQ V JLY H E HORZ �� D Z HLJK WHG DY HU DJH RI WK H IX OO VHW RI U HODWLY H JU RZ WK U DWHV Z LOO
HT X DO ��

�� 8 VLQ J HLJHQ Y DOX HV Q RU P DOL]HG IROORZ LQ J WK H S U DFWLFH G HVFU LE HG E \ % HOVOH\ � HW� DO� ������� WK H FRQ G LWLRQ Q X P E HU V
IRU WK H FRY DU LDQ FH P DWU L[ RI HP S OR\ P HQ W JU RZ WK U DWHV DQ G WK H FRY DU LDQ FH P DWU L[ RI 9 $ 5 U HVLG X DOV DU H ������
DQ G ������ U HVS HFWLY HO\ � 7 K HVH FRQ G LWLRQ Q X P E HU V DU H E HORZ WK H WK U HVK ROG DW Z K LFK % HOVOH\ � HW� DO� Y LHZ
FROOLQ HDU LW\ DV D S U RE OHP � 'U RS S LQ J D Y DU LDE OH IU RP WK H P RG HO S U RG X FHV VLP LODU FRQ G LWLRQ Q X P E HU V�

�� $ V Q RWHG LQ Y DU LRX V % /6 VRX U FHV� VWDWH HP S OR\ P HQ W LV HVWLP DWHG IU RP WK H VHW RI VWDWH p U P V VDP S OHG DV S DU W
RI WK H Q DWLRQ DO ( VWDE OLVK P HQ W 6 X U Y H\ S U RJU DP � 7 K H % /6 FRQ VWU X FWV 8 �6 � LQ G X VWU \ DQ G WRWDO HP S OR\ P HQ W G DWD
WR HVWLP DWH Q DWLRQ DO HP S OR\ P HQ W IU RP WK H IX OO VHW RI p U P V VDP S OHG DFU RVV WK H �� VWDWHV�

��



DJJUHJDWH PRGHO� +RZHYHU� .XWWQHU DQG 6ERUGRQH ������ GURS D YDULDEOH EHFDXVH WKH\ FRQVWUXFW

WKHLU UHJLRQ �1HZ <RUN DQG WKH 8�6� OHVV 1HZ <RUN� DQG LQGXVWU\ HPSOR\PHQW VHULHV WR VXP WR

QDWLRQDO HPSOR\PHQW�

1RQHWKHOHVV� WKH SUHVHQWHG ZLWKLQ^8�6� UHVXOWV DUH UREXVW WR RPLWWLQJ D YDULDEOH� 'URSSLQJ

D YDULDEOH KDV OLWWOH HoHFW RQ WKH HVWLPDWHV� H[FHSW WKDW WKH YDULDQFH RI WKH VKRFN VSHFLpF WR WKH

RPLWWHG YDULDEOH WHQGV WR ULVH� /RRVHO\ VSHDNLQJ� RPLWWLQJ VRPH YDULDEOH [ IURP WKH HVWLPDWLRQ

SUREOHP KDV WKLV HoHFW EHFDXVH WKH YDULDQFH DQG FRYDULDQFHV RI [ DUH LPSRUWDQW IRU SLQQLQJ GRZQ

WKH YDULDQFH RI WKH VKRFN VSHFLpF WR [� :KHQ [ LV RPLWWHG� WKH YDULDQFH RI WKH VKRFN VSHFLpF WR

[ EHFRPHV D IUHH SDUDPHWHU XVHG WR LPSURYH WKH pW RI FRYDULDQFHV DPRQJ RWKHU YDULDEOHV� 7KH

OLPLWHG VHQVLWLYLW\ RI WKH HVWLPDWHV WR GURSSLQJ D YDULDEOH DSSHDUV WR EH LPSRUWDQWO\ UHODWHG WR WKH

QRQ^VLQJXODULW\ RI WKH ZLWKLQ^8�6� GDWD� 6RPH DGGLWLRQDO DQDO\VLV QRW SUHVHQWHG LQGLFDWHV WKDW�

ZKHQ WKH GDWD DUH WUXO\ VLQJXODU RU QHDUO\ VLQJXODU� GURSSLQJ D YDULDEOH KDV RQO\ YHU\ VPDOO HoHFWV

RQ DOO RI WKH SDUDPHWHU HVWLPDWHV�

,Q WKH LQWHUQDWLRQDO DQDO\VLV� D YDULDEOH LV GURSSHG IURP WKH DJJUHJDWH PRGHO HVWLPDWLRQ�

,Q WKH LQWHUQDWLRQDO FDVH� WKH GDWD DUH FRQVWUXFWHG DV p[HG^ZHLJKW DYHUDJHV RI WKH GLVDJJUHJDWH

�QDWLRQ^LQGXVWU\� JURZWK UDWHV� 7KHUHIRUH� E\ FRQVWUXFWLRQ� D OLQHDU FRPELQDWLRQ RI WKH DJJUHJDWH

QDWLRQDO JURZWK UDWHV HTXDOV D OLQHDU FRPELQDWLRQ RI WKH DJJUHJDWH LQGXVWU\ JURZWK UDWHV� 7KH

GURSSHG YDULDEOH LV WKH JURZWK UDWH IRU WKH PHWDO SURGXFWV LQGXVWU\�

��



5()(5(1&(6

$KPHG� 6KDJKLO� %DUU\ :� ,FNHV� 3LQJ :DQJ� DQG %\XQJ 6� <RR ������� ?,QWHUQDWLRQDO %XVLQHVV
&\FOHV�� $PHULFDQ (FRQRPLF 5HYLHZ � Y� ��� SS� ��������

$OWRQML� -RVHSK *�� DQG -RKQ &� +DP ������� ?9DULDWLRQ LQ (PSOR\PHQW *URZWK LQ &DQDGD� 7KH
5ROH RI ([WHUQDO� 1DWLRQDO� 5HJLRQDO� DQG ,QGXVWULDO )DFWRUV�� -RXUQDO RI /DERU (FRQRPLFV� Y�
�� SS� ��������

$OWRQML� -RVHSK *�� DQG /HZLV 0� 6HJDO ������� ?6PDOO^6DPSOH %LDV LQ *00 (VWLPDWLRQ RI &R�
YDULDQFH 6WUXFWXUHV�� -RXUQDO RI %XVLQHVV DQG (FRQRPLF 6WDWLVWLFV � Y� ��� SS� �������

%DVX� 6XVDQWR� DQG -RKQ *� )HUQDOG ������� ?$UH $SSDUHQW 3URGXFWLYH 6SLOORYHUV D )LJPHQW RI
6SHFLpFDWLRQ (UURU"� -RXUQDO RI 0RQHWDU\ (FRQRPLFV� Y� ��� SS� �������

%D[WHU� 0DULDQQH� DQG 5REHUW *� .LQJ ������� ?0HDVXULQJ %XVLQHVV &\FOHV� $SSUR[LPDWH %DQG^
3DVV )LOWHUV IRU (FRQRPLF 7LPH 6HULHV�� :RUNLQJ 3DSHU 1R� ����� 1DWLRQDO %XUHDX RI (FR�
QRPLF 5HVHDUFK� )HEUXDU\�

%D\RXPL� 7DPLP� DQG %DUU\ (LFKHQJUHHQ ������� ?6KRFNLQJ $VSHFWV RI (XURSHDQ 0RQHWDU\ ,Q�
WHJUDWLRQ�� LQ $GMXVWPHQW DQG *URZWK LQ WKH (XURSHDQ 0RQHWDU\ 8QLRQ� )� 7RUUHV DQG )�
*LDYD]]L� HGV�� 2[IRUG� &DPEULGJH 8QLYHUVLW\ 3UHVV� SS� ��������

%D\RXPL� 7DPLP� DQG (VZDU 3UDVDG ������� ?&XUUHQF\ 8QLRQV� (FRQRPLF )OXFWXDWLRQV� DQG
$GMXVWPHQW� 6RPH 1HZ (PSLULFDO (YLGHQFH�� ,0) 6WDo 3DSHUV� Y� ��� SS� ������

%HOVOH\� 'DYLG $�� (GZLQ .XK� DQG 5R\ (� :HOVFK ������� 5HJUHVVLRQ 'LDJQRVWLFV� ,GHQWLI\LQJ
,QqXHQWLDO 'DWD DQG 6RXUFHV RI &ROOLQHDULW\� 1HZ <RUN� :LOH\�

%LQL 6PDJKL� /RUHQ]R� DQG 6LOYLD 9RUL ������� ?5DWLQJ WKH (& DV DQ 2SWLPDO &XUUHQF\ $UHD� ,V
,W :RUVH WKDQ WKH 8�6�"� LQ )LQDQFH DQG WKH :RUOG (FRQRP\� 9ROXPH �� 5� 2
%ULHQ� HG��
2[IRUG� 2[IRUG 8QLYHUVLW\ 3UHVV� SS� �������

%ODQFKDUG� 2OLYLHU -�� DQG /DZUHQFH )� .DW] ������� ?5HJLRQDO (YROXWLRQV�� %URRNLQJV 3DSHUV RQ
(FRQRPLF $FWLYLW\ � SS� �����

%ODQFKDUG� 2OLYLHU -�� DQG 'DQQ\ 4XDK ������� ?7KH '\QDPLF (oHFWV RI $JJUHJDWH 'HPDQG DQG
6XSSO\ 'LVWXUEDQFHV�� $PHULFDQ (FRQRPLF 5HYLHZ � Y� ��� SS� �������

&DPHQ� 8OULFK ������� ?$ (XURSHDQ^:LGH %XVLQHVV &\FOH� 'RHV ,W ([LVW"� 'LVFXVVLRQ 3DSHU�
*UDGXDWH ,QVWLWXWH RI ,QWHUQDWLRQDO 6WXGLHV� 6HSWHPEHU�

&DPSEHOO� -RKQ <�� DQG 3LHUUH 3HUURQ ������� ?3LWIDOOV DQG 2SSRUWXQLWLHV� :KDW 0DFURHFRQRPLVWV
6KRXOG .QRZ $ERXW 8QLW 5RRWV�� 1%(5 0DFUR $QQXDO� SS� ��������

&DUOLQR� *HUDOG� DQG 5REHUW 'H)LQD ������� ?5HJLRQDO ,QFRPH '\QDPLFV�� -RXUQDO RI 8UEDQ
(FRQRPLFV� Y� ��� SS� �������

&KDPLH� 1LFN� $ODLQ 'H6HUUHV� DQG 5HQH /DORQGH ������� ?2SWLPXP &XUUHQF\ $UHDV DQG 6KRFN

��



$V\PPHWU\� $ &RPSDULVRQ RI (XURSH DQG WKH 8QLWHG 6WDWHV�� :RUNLQJ 3DSHU 1R� ����� %DQN
RI &DQDGD� -DQXDU\�

&KULVWLDQR� /DZUHQFH -�� 0DUWLQ (LFKHQEDXP� DQG &KDUOHV (YDQV ������� ?7KH (oHFWV RI 0RQHWDU\
3ROLF\ 6KRFNV� (YLGHQFH IURP WKH )ORZ RI )XQGV�� 5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV� Y� ���
SS� ������

&KULVWRGXODNLV� 1LFRV� 6RSKLD 3� 'LPHOLV DQG 7U\SKRQ .ROOLQW]DV ������� ?&RPSDULVRQV RI %XVLQHVV
&\FOHV LQ WKH (&� ,GLRV\QFUDFLHV DQG 5HJXODULWLHV�� (FRQRPLFD� Y� ��� SS� �����

&ODUN� 7RGG (� ������� ?(PSOR\PHQW )OXFWXDWLRQV LQ 8�6� 5HJLRQV DQG ,QGXVWULHV� 7KH 5ROHV RI
1DWLRQDO� 5HJLRQ^6SHFLpF� DQG ,QGXVWU\^6SHFLpF 6KRFNV�� -RXUQDO RI /DERU (FRQRPLFV � Y� ���
SS� �������

&ODUN� 7RGG (� ������� ?6PDOO^6DPSOH 3URSHUWLHV RI (VWLPDWRUV RI 1RQOLQHDU 0RGHOV RI &RYDULDQFH
6WUXFWXUH�� -RXUQDO RI %XVLQHVV DQG (FRQRPLF 6WDWLVWLFV � Y� ��� SS� �������

&ODUN� 7RGG (� ������� ?$ &RPSDULVRQ RI 7ZR $SSURDFKHV WR 0HDVXULQJ &RPPRQ DQG ,GLRV\Q�
FUDWLF &RPSRQHQWV LQ 6HWV RI 7LPH 6HULHV 9DULDEOHV�� 5HVHDUFK :RUNLQJ 3DSHU 1R� �����
)HGHUDO 5HVHUYH %DQN RI .DQVDV &LW\� $XJXVW�

&RFKUDQH� -RKQ +� ������� ?:KDW 'R WKH 9$5V 0HDQ" 0HDVXULQJ WKH 2XWSXW (oHFWV RI 0RQHWDU\
3ROLF\�� -RXUQDO RI 0RQHWDU\ (FRQRPLFV� Y� ��� SS� ��������

&RJOH\� 7LPRWK\� DQG -DPHV 0� 1DVRQ ������� ?(oHFWV RI WKH +RGULFN^3UHVFRWW )LOWHU RQ 7UHQG
DQG 'LoHUHQFH 6WDWLRQDU\ 7LPH 6HULHV� ,PSOLFDWLRQV IRU %XVLQHVV &\FOH 5HVHDUFK�� -RXUQDO RI
(FRQRPLF '\QDPLFV DQG &RQWURO� Y� ��� SS� �������

&RVWHOOR� 'RQQD ������� ?$ &URVV^&RXQWU\� &URVV^,QGXVWU\ &RPSDULVRQ RI 3URGXFWLYLW\ *URZWK��
-RXUQDO RI 3ROLWLFDO (FRQRP\ � Y� ���� SS� �������

&RXOVRQ� 1� (GZDUG ������� ?7KH 6RXUFHV RI 6HFWRUDO )OXFWXDWLRQV LQ 0HWURSROLWDQ $UHDV�� -RXUQDO
RI 8UEDQ (FRQRPLFV� Y� ��� SS� ������

&RXOVRQ� 1� (GZDUG� DQG 6WHYHQ )� 5XVKHQ ������� ?7KH 6RXUFHV RI )OXFWXDWLRQV LQ WKH %RVWRQ
(FRQRP\�� -RXUQDO RI 8UEDQ (FRQRPLFV� Y� ��� SS� ������

'DYLV� 6WHYH -�� 3UDNDVK /RXQJDQL� DQG 5DPDPRKDQ 0DKLGKDUD ������� ?5HJLRQDO /DERU )OXFWX�
DWLRQV�� ,QWHUQDWLRQDO )LQDQFH 'LVFXVVLRQ 3DSHU 1R� ���� %RDUG RI *RYHUQRUV RI WKH )HGHUDO
5HVHUYH 6\VWHP� 0DUFK�

'HFUHVVLQ� -�RUJ� DQG $QWRQLR )DWwDV ������� ?5HJLRQDO /DERU 0DUNHW '\QDPLFV LQ (XURSH�� (XUR�
SHDQ (FRQRPLF 5HYLHZ � Y� ��� SS� ��������

(LFKHQJUHHQ� %DUU\ ������� ?/DERU 0DUNHWV DQG (XURSHDQ 0RQHWDU\ 8QLpFDWLRQ�� LQ 3ROLF\ ,VVXHV
LQ WKH &RRSHUDWLRQ RI 0RQHWDU\ 8QLRQV� 3� 0DVVRQ DQG 0� 7D\ORU� HGV�� &DPEULGJH� &DPEULGJH
8QLYHUVLW\ 3UHVV� SS� �������

(QJHO� &KDUOHV� DQG -RKQ +� 5RJHUV ������� ?+RZ :LGH ,V WKH %RUGHU"� $PHULFDQ (FRQRPLF

��



5HYLHZ� Y� ��� SS� ��������

(QJOH� 5REHUW� DQG 0DUN :DWVRQ ������� ?$ 2QH^)DFWRU 0XOWLYDULDWH 7LPH 6HULHV 0RGHO RI
0HWURSROLWDQ :DJH 5DWHV�� -RXUQDO RI WKH $PHULFDQ 6WDWLVWLFDO $VVRFLDWLRQ� Y� ��� SS� �������

(QJOH� 5REHUW )�� DQG 6KDURQ .R]LFNL ������� ?7HVWLQJ IRU &RPPRQ )HDWXUHV�� -RXUQDO RI %XVLQHVV
DQG (FRQRPLF 6WDWLVWLFV� Y� ��� SS� �������

)DWwDV� $QWRQLR ������� ?(08� &RXQWULHV RU 5HJLRQV" /HVVRQV IURP WKH (06 ([SHULHQFH�� (XURSHDQ
(FRQRPLF 5HYLHZ � Y� ��� SS� �������

)LODUGR� $QGUHZ -�� DQG 6WHSKHQ )� *RUGRQ ������� ?,QWHUQDWLRQDO &RPRYHPHQWV RI %XVLQHVV
&\FOHV�� PDQXVFULSW� )HGHUDO 5HVHUYH %DQN RI .DQVDV &LW\� 'HFHPEHU�

)RUQL� 0DULR� DQG /XFUH]LD 5HLFKOLQ ������� ?1DWLRQDO 3ROLFLHV DQG /RFDO (FRQRPLHV� (XURSH DQG
WKH 8�6��� 'LVFXVVLRQ 3DSHU 1R� ����� &HQWUH IRU (FRQRPLF 3ROLF\ 5HVHDUFK� $SULO�

)UDQNHO� -HoUH\ $�� DQG $QGUHZ .� 5RVH ������� ?7KH (QGRJHQHLW\ RI WKH 2SWLPXP &XUUHQF\
$UHD &ULWHULD�� (FRQRPLF -RXUQDO� Y� ���� SS� ��������

)UDQNHO� -HoUH\ $�� DQG $QGUHZ .� 5RVH ������� ?,V (08 0RUH -XVWLpDEOH ([ 3RVW 7KDQ ([
$QWH"� (XURSHDQ (FRQRPLF 5HYLHZ� Y� ��� SS� �������

*HUODFK� 6WHIDQ ������� ?:RUOG %XVLQHVV &\FOHV XQGHU )L[HG DQG )OH[LEOH ([FKDQJH 5DWHV�� -RXUQDO
RI 0RQH\� &UHGLW� DQG %DQNLQJ � Y� ��� SS� �������

*HUODFK� 6WHIDQ� DQG -RKQ .ORFN ������� ?6WDWH^6SDFH (VWLPDWHV RI ,QWHUQDWLRQDO %XVLQHVV &\FOHV��
(FRQRPLFV /HWWHUV � Y� ��� SS� �������

*KRVK� $WLVK� DQG +ROJHU :ROI ������� ?*HRJUDSKLFDO DQG 6HFWRUDO 6KRFNV LQ WKH 8�6� %XVLQHVV
&\FOH�� :RUNLQJ 3DSHU 1R� ����� 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK� 6HSWHPEHU�

*RQ]DOR� -HVXV� DQG -HDQ <YHV 3LWDUDNLV ������� ?&RPRYHPHQWV LQ /DUJH 6\VWHPV�� PDQXVFULSW�
%RVWRQ 8QLYHUVLW\�

*UHJRU\� $OODQ :�� $OOHQ &� +HDG� DQG -DFTXHV 5D\QDXOG ������� ?0HDVXULQJ :RUOG %XVLQHVV
&\FOHV�� ,QWHUQDWLRQDO (FRQRPLF 5HYLHZ � Y� ��� SS� ��������

+HOJ� 5RGROIR� 3DROR 0DQDVVH� 5RPPDVR 0RQDFHOOL� DQG 5LFDUGR 5RYHOOL ������� ?+RZ 0XFK
�$�V\PPHWU\ LQ (XURSH"� (XURSHDQ (FRQRPLF 5HYLHZ � Y� ��� SS� ����������

+HVV� *UHJRU\ '�� DQG .ZDQKR 6KLQ ������� ?,QWUDQDWLRQDO %XVLQHVV &\FOHV LQ WKH 8QLWHG 6WDWHV��
-RXUQDO RI ,QWHUQDWLRQDO (FRQRPLFV � Y� ��� SS� ��������

+HVV� *UHJRU\ '�� DQG .ZDQKR 6KLQ ������� ?,QWHUQDWLRQDO DQG ,QWUDQDWLRQDO %XVLQHVV &\FOHV��
2[IRUG 5HYLHZ RI (FRQRPLF 3ROLF\ � Y� ��� SS� �������

+R� 0XQ 6�� DQG %HQW (� 6RUHQVHQ ������� ?)LQGLQJ &RLQWHJUDWLRQ 5DQN LQ +LJK 'LPHQVLRQDO
6\VWHPV 8VLQJ WKH -RKDQVHQ 7HVW� $Q ,OOXVWUDWLRQ 8VLQJ 'DWD %DVHG 0RQWH &DUOR 6LPXODWLRQV��

��



5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV� Y� ��� SS� �������

+RUYDWK� 0LFKDHO 7�.�� DQG 5DQGDO 9HUEUXJJH ������� ?6KRFNV DQG 6HFWRUDO ,QWHUDFWLRQV� $Q
(PSLULFDO ,QYHVWLJDWLRQ�� PDQXVFULSW� 6WDQIRUG 8QLYHUVLW\� 0DUFK�

+RGULFN� 5REHUW -�� DQG (GZDUG &� 3UHVFRWW ������� ?3RVWZDU 8�6� %XVLQHVV &\FOHV� $Q (PSLULFDO
,QYHVWLJDWLRQ�� -RXUQDO RI 0RQH\� &UHGLW� DQG %DQNLQJ� Y� ��� SS� �����

+RRNHU� 0DUN $�� DQG 0LFKDHO 0� .QHWWHU ������� ?7KH (oHFWV RI 0LOLWDU\ 6SHQGLQJ RQ (FR�
QRPLF $FWLYLW\� (YLGHQFH IURP 6WDWH 3URFXUHPHQW 6SHQGLQJ�� -RXUQDO RI 0RQH\� &UHGLW� DQG
%DQNLQJ� Y� ��� SS� �������

-LPHQR� -XDQ ������� ?7KH 5HODWLYH ,PSRUWDQFH RI $JJUHJDWH DQG 6HFWRU�6SHFLpF 6KRFNV DW ([�
SODLQLQJ $JJUHJDWH DQG 6HFWRUDO )OXFWXDWLRQV�� (FRQRPLFV /HWWHUV � Y� ��� SS� ��������

-XGJH� *HRUJH *�� :�(� *ULrWKV� 5� &DUWHU +LOO� +HOPXW /�XWNHSRKO� DQG 7VRXQJ^&KDR /HH �������
7KH 7KHRU\ DQG 3UDFWLFH RI (FRQRPHWULFV� 1HZ <RUN� :LOH\�

.ROOPDQ� 5REHUW ������� ?7KH &RUUHODWLRQ RI 3URGXFWLYLW\ *URZWK $FURVV 5HJLRQV DQG ,QGXVWULHV
LQ WKH 8QLWHG 6WDWHV�� (FRQRPLFV /HWWHUV � Y� ��� SS� �������

.ULHJHU� 5HYD ������� ?6HFWRUDO DQG $JJUHJDWH 'HPDQG 6KRFNV WR ,QGXVWULDO 2XWSXW LQ *HUPDQ\�
-DSDQ� DQG &DQDGD�� )LQDQFH DQG (FRQRPLFV 'LVFXVVLRQ 3DSHU 1R� ��� %RDUG RI *RYHUQRUV
RI WKH )HGHUDO 5HVHUYH 6\VWHP� -XQH�

.UXJPDQ� 3DXO ������� *HRJUDSK\ DQG 7UDGH� &DPEULGJH� 0DVVDFKXVHWWV� 0,7 3UHVV�

.XWWQHU� .HQQHWK 1�� DQG $UJLD 0� 6ERUGRQH ������� ?6RXUFHV RI 1HZ <RUN (PSOR\PHQW )OXFWX�
DWLRQV�� (FRQRPLF 3ROLF\ 5HYLHZ � )HGHUDO 5HVHUYH %DQN RI 1HZ <RUN� Y� �� SS� ������

.ZDUN� 1RK^6XQ ������� ?6RXUFHV RI ,QWHUQDWLRQDO %XVLQHVV &\FOH )OXFWXDWLRQV� &RXQWU\^6SHFLpF
6KRFNV RU :RUOGZLGH 6KRFNV"� PDQXVFULSW� 7H[DV $	0 8QLYHUVLW\� 'HFHPEHU�

/LOLHQ� 'DYLG 0� ������� ?6HFWRUDO 6KLIWV DQG &\FOLFDO 8QHPSOR\PHQW�� -RXUQDO RI 3ROLWLFDO (FRQ�
RP\� Y� ��� SS� �������

/RQJ� -RKQ %�� -U�� DQG &KDUOHV ,� 3ORVVHU ������� ?6HFWRUDO YV� $JJUHJDWH 6KRFNV LQ WKH %XVLQHVV
&\FOH�� $PHULFDQ (FRQRPLF 5HYLHZ � Y� ��� SS� ��������

/XPVGDLQH� 5RELQ /�� DQG (VZDU 6� 3UDVDG ������� ?,GHQWLI\LQJ WKH &RPPRQ &RPSRQHQW LQ
,QWHUQDWLRQDO (FRQRPLF )OXFWXDWLRQV�� :RUNLQJ 3DSHU 1R� ����� 1DWLRQDO %XUHDX RI (FRQRPLF
5HVHDUFK� $SULO�

0DUVWRQ� 6WHSKHQ 7� ������� ?7ZR 9LHZV RI WKH *HRJUDSKLF 'LVWULEXWLRQ RI 8QHPSOR\PHQW��
4XDUWHUO\ -RXUQDO RI (FRQRPLFV� Y� ���� SS� ������

1RUUELQ� 6WHIDQ &�� DQG 'RQ (� 6FKODJHQKDXI ������� ?7KH 5ROH RI ,QWHUQDWLRQDO )DFWRUV LQ WKH
%XVLQHVV &\FOH�� -RXUQDO RI ,QWHUQDWLRQDO (FRQRPLFV� Y� ��� SS� �������

��



1RUUELQ� 6WHIDQ &�� DQG 'RQ (� 6FKODJHQKDXI ������� ?7KH ,PSRUWDQFH RI 6HFWRUDO DQG $JJUHJDWH
6KRFNV LQ %XVLQHVV &\FOHV�� (FRQRPLF ,QTXLU\ � Y� ��� SS� �������

1RUUELQ� 6WHIDQ &�� DQG 'RQ (� 6FKODJHQKDXI ������� ?$Q ,QTXLU\ LQWR WKH 6RXUFHV RI 0DFURHFR�
QRPLF )OXFWXDWLRQV�� -RXUQDO RI 0RQHWDU\ (FRQRPLFV� Y� ��� SS� ������

2(&' ������� ,QGLFDWRUV RI ,QGXVWULDO $FWLYLW\� QR� ��

3KLOOLSV� 3HWHU &�%� ������� ?,PSXOVH 5HVSRQVH DQG )RUHFDVW (UURU 9DULDQFH $V\PSWRWLFV LQ 1RQ�
VWDWLRQDU\ 9$5V�� -RXUQDO RI (FRQRPHWULFV� Y� ��� SS� ������

3UDVDG� (VZDU� DQG $OXQ 7KRPDV ������� ?$ 'LVDJJUHJDWH $QDO\VLV RI (PSOR\PHQW *URZWK )OXF�
WXDWLRQV LQ &DQDGD�� $WODQWLF (FRQRPLF -RXUQDO � IRUWKFRPLQJ�

4XDK� 'DQQ\ 7� ������� ?$JJUHJDWH DQG 5HJLRQDO 'LVDJJUHJDWH )OXFWXDWLRQV�� (PSLULFDO (FR�
QRPLFV � Y� ��� SS� �������

4XDK� 'DQQ\ 7� ������� ?2QH %XVLQHVV &\FOH DQG 2QH 7UHQG IURP �0DQ\�� 0DQ\ 'LVDJJUHJDWHV��
(XURSHDQ (FRQRPLF 5HYLHZ � Y� ��� SS� �������

4XDK� 'DQQ\� DQG 7KRPDV -� 6DUJHQW ������� ?$ '\QDPLF ,QGH[ 0RGHO IRU /DUJH &URVV 6HFWLRQV��
LQ %XVLQHVV &\FOHV� ,QGLFDWRUV� DQG )RUHFDVWLQJ� -� 6WRFN DQG 0� :DWVRQ� HGV�� &KLFDJR� 8QL�
YHUVLW\ RI &KLFDJR 3UHVV� SS� ��������

5DPH\� 9DOHULH $� ������� ?&RPRYHPHQW LQ &LWLHV� $ &RPPHQW�� &DUQHJLH^5RFKHVWHU &RQIHUHQFH
6HULHV RQ 3XEOLF 3ROLF\ � Y� ��� SS� �������

5RVHQEORRP� -RVKXD /�� DQG :LOOLDP $� 6XQGVWURP ������� ?7KH 6RXUFHV RI 5HJLRQDO 9DULDWLRQ LQ
WKH 6HYHULW\ RI WKH *UHDW 'HSUHVVLRQ� (YLGHQFH IURP 8�6� 0DQXIDFWXULQJ� ��������� :RUNLQJ
3DSHU 1R� ����� 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK� 1RYHPEHU�

5XXG� 3DXO $� ������� ?([WHQVLRQV RI (VWLPDWLRQ 0HWKRGV 8VLQJ WKH (0 $OJRULWKP�� -RXUQDO RI
(FRQRPHWULFV� Y� ��� SS� �������

6DOD^L^0DUWLQ� ;DYLHU� DQG -HoUH\ 6DFKV ������� ?)LVFDO )HGHUDOLVP DQG 2SWLPXP &XUUHQF\ $U�
HDV� (YLGHQFH IRU (XURSH IURP WKH 8QLWHG 6WDWHV�� LQ (VWDEOLVKLQJ D &HQWUDO %DQN� ,VVXHV LQ
(XURSH DQG /HVVRQV IURP WKH 8�6�� 0� &DQ]RQHUL� 3� 0DVVRQ� DQG 9� *ULOOL� HGV�� &DPEULGJH�
&DPEULGJH 8QLYHUVLW\ 3UHVV� SS� ��������

6DPRO\N� .DWKHULQH $� ������� ?%DQNLQJ &RQGLWLRQV DQG 5HJLRQDO (FRQRPLF 3HUIRUPDQFH�� -RXU�
QDO RI 0RQHWDU\ (FRQRPLFV� Y� ��� S� �������

6DPRO\N� .DWKHULQH $� ������� ?7KH 5ROH RI %DQNV LQ ,QqXHQFLQJ 5HJLRQDO )ORZV RI )XQGV��
:RUNLQJ 3DSHU 1R� ����� )HGHUDO 5HVHUYH %DQN RI &OHYHODQG� 1RYHPEHU�

6HORYHU� 'DYLG '�� DQG 5RGHULFN 9� -HQVHQ ������� ?C0RGH�/RFNLQJ
 DQG ,QWHUQDWLRQDO %XVLQHVV
&\FOH 7UDQVPLVVLRQ�� PDQXVFULSW� :HVOH\DQ 8QLYHUVLW\�

6KHD� -RKQ ������� ?&RPRYHPHQW LQ &LWLHV�� &DUQHJLH^5RFKHVWHU &RQIHUHQFH 6HULHV RQ 3XEOLF

��



3ROLF\ � Y� ��� SS� ��������

6LOO� .HLWK ������� ?5HJLRQDO (PSOR\PHQW '\QDPLFV�� :RUNLQJ 3DSHU 1R� ������ )HGHUDO 5HVHUYH
%DQN RI 3KLODGHOSKLD� 'HFHPEHU�

6WRFNPDQ� $ODQ &� ������� ?6HFWRUDO DQG 1DWLRQDO $JJUHJDWH 'LVWXUEDQFHV WR ,QGXVWULDO 2XWSXW
LQ 6HYHQ (XURSHDQ &RXQWULHV��-RXUQDO RI 0RQHWDU\ (FRQRPLFV � Y� ��� SS� ��������

9LaQDOV� -RVwH� DQG -XDQ )� -LPHQR ������� ?0RQHWDU\ 8QLRQ DQG (XURSHDQ 8QHPSOR\PHQW�� 'LV�
FXVVLRQ 3DSHU 1R� ����� &HQWUH IRU (FRQRPLF 3ROLF\ 5HVHDUFK� 2FWREHU�

:DWVRQ� 0DUN :�� DQG 5REHUW )� (QJOH ������� ?$OWHUQDWLYH $OJRULWKPV IRU WKH (VWLPDWLRQ RI '\�
QDPLF )DFWRU� 0,0,&� DQG 9DU\LQJ &RHrFLHQW 5HJUHVVLRQ 0RGHOV�� -RXUQDO RI (FRQRPHWULFV�
Y� ��� SS� ��������

:\QQH� 0DUN $�� DQG -DK\HRQJ .RR ������� ?%XVLQHVV &\FOHV 8QGHU 0RQHWDU\ 8QLRQ� (8 DQG
86 %XVLQHVV &\FOHV &RPSDUHG�� :RUNLQJ 3DSHU 1R� ����� )HGHUDO 5HVHUYH %DQN RI 'DOODV�
$XJXVW�

��



7 DEOH �

9DULDQFH 'H FRPSRVLWLRQ

4 XDUWH UO\ 'LVDJJUH JDWH 9$5�) DFWRU 0 RGH O ( VWLPDWH V� �����������

: LWKLQ^8�6� ( PSOR\PH QW� 2 QH ^'LJLW , QGXVWULH V

)LWWHG 6 K DU HV RI ,Q Q RY DWLRQ 9 DU LDQ FH )LWWHG 6 K DU HV RI 6 WHDG \ ^6 WDWH 9 DU LDQ FH

,Q Q RY � & RP P RQ 5HJLRQ ,Q G X VWU \ ,G LRV\ Q � 6 W� 6 W� & RP P RQ 5HJ� ,Q G � ,G LRV\ Q �

9 DU � 9 DU �

5 HJLRQ ^,Q GXVW U \ / HYHO

$YJ� U HJ��LQ G � ������ ���� ������ ���� ������ ���� ������ ���� ������ ������ ���� ���� ���� ����

5 HJLRQ / HYHO

1 HZ ( Q JODQ G ����� ���� ������ ���� ������ ���� ������ ���� ������ ����� ���� ���� ���� ����

0LG HDVW ����� ���� ������ ���� ������ ���� ������ ���� ������ ����� ���� ���� ���� ����

*U HDW /DN HV ����� ���� ������ ���� ������ ���� ������ ���� ������ ����� ���� ���� ���� ����

3 ODLQ V ����� ���� ������ ���� ������ ���� ������ ���� ������ ����� ���� ���� ���� ����

6 RX WK HDVW ����� ���� ������ ���� ������ ���� ������ ���� ������ ����� ���� ���� ���� ����

6 RX WK Z HVW ����� ���� ������ ���� ������ ���� ������ ���� ������ ����� ���� ���� ���� ����

5RFN \ 0WQ � ����� ���� ������ ���� ������ ���� ������ ���� ������ ����� ���� ���� ���� ����

)DU : HVW ����� ���� ������ ���� ������ ���� ������ ���� ������ ����� ���� ���� ���� ����

$YH UDJH ����� ���� ������ ���� ������ ���� ������ ���� ������ ����� ���� ���� ���� ����

1 RWHV� 7 K H WDE OH U HS RU WV HVWLP DWHV RI WK H G LVDJJU HJDWH 9 $ 5�IDFWRU P RG HO HT X DWLRQ V ���^��� RE WDLQ HG IU RP T X DU WHU O\

JU RZ WK LQ RQ H^G LJLW LQ G X VWU LHV LQ % ( $ U HJLRQ V� 7 K H U HS RU WHG VK DU H p JX U HV DU H VK DU HV RI Y DU LDQ FH DWWU LE X WDE OH WR

FRP P RQ � U HJLRQ ^VS HFLp F� LQ G X VWU \ ^VS HFLp F� DQ G LG LRV\ Q FU DWLF VK RFN V� 7 K H LQ Q RY DWLRQ HVWLP DWHV FRU U HVS RQ G WR D

G HFRP S RVLWLRQ RI �^VWHS DK HDG IRU HFDVW HU U RU Y DU LDQ FHV� 7 K H VWHDG \ ^VWDWH HVWLP DWHV DU H E DVHG RQ D G HFRP S RVLWLRQ

RI ���^VWHS DK HDG IRU HFDVW HU U RU Y DU LDQ FHV� HY DOX DWHG X VLQ J WK H U HVWU LFWHG 9 $ 5 ���^��� Z U LWWHQ LQ FRP S DQ LRQ IRU P �

7 K H DYHU DJH U HJ�� LQ G� U RZ U HS RU WV WK H DY HU DJH� DFU RVV U HJLRQ ^LQ G X VWU \ X Q LWV� RI WK H G HFRP S RVLWLRQ V IRU HDFK U HJLRQ ^

LQ G X VWU \ X Q LW� $ V G HVFU LE HG LQ VHFWLRQ ���� WK H U HJLRQ OHYHO HVWLP DWHV DU H E DVHG RQ DQ DJJU HJDWLRQ RI WK H p WWHG

Y DU LDQ FH^FRY DU LDQ FH P DWU L[ RI WK H VHW RI U HJLRQ ^LQ G X VWU \ X Q LWV� $ Y HU DJH ������� HP S OR\ P HQ W VK DU HV DU H X VHG DV

Z HLJK WV LQ WK H DJJU HJDWLRQ � 7 K H p JX U HV LQ S DU HQ WK HVHV DU H DS S U R[ LP DWH VWDQ G DU G HU U RU V� FDOFX ODWHG Z LWK 0RQ WH & DU OR

VLP X ODWLRQ V�

��



7 DEOH �

9DULDQFH 'H FRPSRVLWLRQ

4 XDUWH UO\ 'LVDJJUH JDWH 9$5�) DFWRU 0 RGH O ( VWLPDWH V� �����������

( XURSH DQ , QGXVWULDO 3 URGXFWLRQ� 7 ZR^'LJLW 0 DQXIDFWXULQJ , QGXVWULH V

)LWWHG 6 K DU HV RI ,Q Q RY DWLRQ 9 DU LDQ FH )LWWHG 6 K DU HV RI 6 WHDG \ ^6 WDWH 9 DU LDQ FH

,Q Q RY � & RP P RQ 5HJLRQ ,Q G X VWU \ ,G LRV\ Q � 6 W� 6 W� & RP P RQ 5HJ� ,Q G � ,G LRV\ Q �

9 DU � 9 DU �

5 HJLRQ ^,Q GXVW U \ / HYHO

$YJ� U HJ��LQ G � ������� ���� ���� ���� ���� ������� ���� ���� ���� ����

5 HJLRQ / HYHO

$ X VWU LD ������ ���� ���� ���� ���� ������ ���� ���� ���� ����

)LQ ODQ G ������ ���� ���� ���� ���� ������ ���� ���� ���� ����

)U DQ FH ������ ���� ���� ���� ���� ������ ���� ���� ���� ����

: � *HU P DQ \ ������ ���� ���� ���� ���� ������ ���� ���� ���� ����

,U HODQ G ������ ���� ���� ���� ���� ������ ���� ���� ���� ����

,WDO\ ������ ���� ���� ���� ���� ������ ���� ���� ���� ����

1 HWK HU ODQ G V ������ ���� ���� ���� ���� ������ ���� ���� ���� ����

6 S DLQ ������ ���� ���� ���� ���� ������ ���� ���� ���� ����

6 Z HG HQ ������ ���� ���� ���� ���� ������ ���� ���� ���� ����

8 Q LWHG .LQ JG RP ������ ���� ���� ���� ���� ������ ���� ���� ���� ����

$YH UDJH ������ ���� ���� ���� ���� ������ ���� ���� ���� ����

1 RWHV� 7 K H WDE OH U HS RU WV HVWLP DWHV RI WK H G LVDJJU HJDWH 9 $ 5�IDFWRU P RG HO HT X DWLRQ V ���^��� RE WDLQ HG IU RP T X DU WHU O\

JU RZ WK LQ WZ R^G LJLW P DQ X IDFWX U LQ J LQ G X VWU LHV LQ WK H OLVWHG FRX Q WU LHV� 7 K H U HS RU WHG VK DU H p JX U HV DU H VK DU HV RI Y DU LDQ FH

DWWU LE X WDE OH WR FRP P RQ � U HJLRQ ^VS HFLp F� LQ G X VWU \ ^VS HFLp F� DQ G LG LRV\ Q FU DWLF VK RFN V� )RU VLP S OLFLW\ � U HJLRQ LV X VHG

WR U HIHU WR Q DW LRQ � 7 K H LQ Q RY DWLRQ HVWLP DWHV FRU U HVS RQ G WR D G HFRP S RVLWLRQ RI �^VWHS DK HDG IRU HFDVW HU U RU Y DU LDQ FHV�

7 K H VWHDG \ ^VWDWH HVWLP DWHV DU H E DVHG RQ D G HFRP S RVLWLRQ RI ���^VWHS DK HDG IRU HFDVW HU U RU Y DU LDQ FHV� HY DOX DWHG X VLQ J

WK H U HVWU LFWHG 9 $ 5 ���^��� Z U LWWHQ LQ FRP S DQ LRQ IRU P � 7 K H DYHU DJH U HJ�� LQ G� U RZ U HS RU WV WK H DY HU DJH� DFU RVV U HJLRQ ^

LQ G X VWU \ X Q LWV� RI WK H G HFRP S RVLWLRQ V IRU HDFK U HJLRQ ^LQ G X VWU \ X Q LW� $ V G HVFU LE HG LQ VHFWLRQ ���� WK H U HJLRQ OHYHO

HVWLP DWHV DU H E DVHG RQ DQ DJJU HJDWLRQ RI WK H p WWHG Y DU LDQ FH^FRY DU LDQ FH P DWU L[ RI WK H VHW RI U HJLRQ ^LQ G X VWU \ X Q LWV�

7 K H p [ HG Z HLJK WV X VHG LQ WK H DJJU HJDWLRQ DU H WDN HQ IU RP 2( & ' �������

��



7 DEOH �

9DULDQFH 'H FRPSRVLWLRQ

$QQXDO 'LVDJJUH JDWH 9$5�) DFWRU 0 RGH O ( VWLPDWH V� �������

: LWKLQ^8�6� ( PSOR\PH QW� 2 QH ^'LJLW , QGXVWULH V

)LWWHG 6 K DU HV RI ,Q Q RY DWLRQ 9 DU LDQ FH

,Q Q RY � 9 DU � & RP P RQ 5HJLRQ ,Q G X VWU \ ,G LRV\ Q �

5 HJLRQ ^,Q GXVW U \ / HYHO

$YH UDJH U HJ��LQ G � ����� ���� ���� ���� ����

5 HJLRQ / HYHO

1 HZ ( Q JODQ G ����� ���� ���� ���� ����

0LG HDVW ����� ���� ���� ���� ����
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