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$EVWUDFW
7KH DLP RI WKLV SDSHU LV WR FRPSDUH WKH HIILFLHQF\ RI WKH (XURSHDQ EDQNLQJ V\VWHPV LQ YLHZ
RI WKH FRQVWLWXWLRQ RI WKH (XURSHDQ 0RQHWDU\ 8QLRQ� 6LQFH FRPSHWLWLRQ DPRQJ EDQNV ZLOO EH
VWURQJHU� LW LV UHOHYDQW WR LGHQWLI\ WKH PRVW HIILFLHQW EDQNLQJ V\VWHP ZKLFK FDQ SOD\ D UROH LQ
WKDW PDUNHW� :H IROORZ D SDUDPHWULF DSSURDFK EDVHG RQ WKH HVWLPDWLRQ RI D VWRFKDVWLF FRVW
IURQWLHU� 7KLV PHWKRGRORJ\ DOORZV XV WR PHDVXUH WKH ;�LQHIILFLHQF\ DQG WR PRGHO LW DV D
IXQFWLRQ RI HQYLURQPHQWDO YDULDEOHV ZKLFK PD\ LQIOXHQFH WKH ILUP HIILFLHQF\� 7KURXJK WKLV
DQDO\VLV LW LV SRVVLEOH WR LGHQWLI\ WKH PRVW HIILFLHQW EDQNLQJ V\VWHPV DQG WR IRFXV RQ WKH
GHWHUPLQDQWV RI GHYLDWLRQV IURP FRVW PLQLPLVLQJ� 7KH DQDO\VLV HYLGHQFHV VLJQLILFDQW HIILFLHQF\
JDSV DPRQJ WKH SHUIRUPDQFHV RI EDQNV EHORQJLQJ WR GLIIHUHQW FRXQWULHV DQG GLIIHUHQW
LQVWLWXWLRQDO W\SHV�
,Q SDUWLFXODU� ZH ILQG WKH 0LWWOH�(XURSHDQ PRGHO WR EH WKH RQH RSHUDWLQJ FORVHU WR WKH
HIILFLHQW IURQWLHU� 7KLV PD\ EH D VLJQDO WKDW WKH XQLYHUVDO EDQNLQJ V\VWHP� SHUPLWWLQJ D PRUH
IXQFWLRQDO LQWHJUDWLRQ EHWZHHQ FRPPHUFLDO DQG LQYHVWPHQW DFWLYLWLHV� DOORZV� PRUH WKDQ
VHSDUDWHG EDQNV� IRU SURGXFWLRQ SODQV FORVHU WR WKH RSWLPDO IURQWLHU�
2XU DQDO\VLV VXJJHVWV WKDW� DW WKH EHJLQQLQJ RI WKH (XURSHDQ 0RQHWDU\ 8QLRQ� QDWLRQDO
EDUULHUV DQG UHJXODWRU\ IUDPHZRUNV DUH VWLOO UHVSRQVLEOH IRU GHYLDWLRQ IURP WKH HIILFLHQW
IURQWLHUV�

-(/ &ODVVLILFDWLRQ� *��

.H\ZRUGV� 6WRFKDVWLF FRVW IURQWLHU� SURGXFWLYLW\� WHFKQLFDO HIILFLHQF\� FRVW HIILFLHQF\� EDQNLQJ
V\VWHPV�


'HSDUWPHQW RI (FRQRPLFV� 8QLYHUVLW\ RI 5RPH 7RU 9HUJDWD� 9LD GL 7RU 9HUJDWD V�Q�F�� �����

5RPD� H�PDLO� &DYDOOR#HFRQRPLD�8QL5RPD��LW


'HSDUWPHQW RI (FRQRPLFV� ,VWLWXWR 8QLYHUVLWDULR 1DYDOH� 9LD 0HGLQD ��� ����� 1DSROL� H�

PDLO�5RVVLVWH#FGV�XQLQD�LW
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�� ,QWURGX]LRQH

7KH DLP RI WKLV SDSHU LV WR HYDOXDWH WKH SHUIRUPDQFH RI (XURSHDQ EDQNV LQ
RUGHU WR FRPSDUH WKH HIILFLHQF\ RI WKH GLIIHUHQW EDQNLQJ V\VWHPV DQG WR
DQDO\VH WKH GHWHUPLQDQWV RI DQ\ GHYLDWLRQ IURP FRVW PLQLPLVLQJ� $V WKH
(XURSHDQ 0RQHWDU\ 8QLRQ EULQJV EDQNV LQWR FORVHU FRPSHWLWLRQ RQO\ WKH
PRVW HIILFLHQW FDQ UHDFK D OHDGHU SRVLWLRQ LQ WKH FRPPRQ PDUNHW� ZKLOH EDQNV
ZKLFK SHUIRUP SRRUO\ ZLOO EH IRUFHG HLWKHU WR OHDYH WKH PDUNHW RU WR PHUJH
ZLWK PRUH HIILFLHQW EDQNV�
5HVHDUFKHV FRQFHUQHG ZLWK WKH PHDVXUHPHQW RI ILUPV· HIILFLHQF\ KDYH

PDLQO\ GHYHORSHG LQWR WZR GLIIHUHQW VWUHDPV� QRQ�SDUDPHWULF IURQWLHU DQDO\VLV�
DQG SDUDPHWULF IURQWLHU DQDO\VLV� 7KH ILUVW DSSURDFK� ZHOO NQRZQ DV 'DWD
(QYHORSPHQW $QDO\VLV �'($�� LV D OLQHDU SURJUDPPLQJ WHFKQLTXH ZKLFK
DSSUR[LPDWHV DQ HIILFLHQW IURQWLHU LQ D QRQ�SDUDPHWULF ZD\� 7KH VHFRQG
DSSURDFK LV EDVHG RQ WKH HFRQRPHWULF HVWLPDWLRQ RI D FRVW RU SURGXFWLRQ
IURQWLHU�
7KH SDUDPHWULF DSSURDFK E\ LPSRVLQJ DQ DSSUR[LPDWH IRUP RI WKH IURQWLHU

FDQ LQFXU LQ WKH SUREOHP RI FRQIRXQGLQJ WKH PHDVXUHG HIILFLHQF\ ZLWK WKH
VSHFLILFDWLRQ HUURU� 2Q WKDW UHVSHFW� WKH '($ KDV WKH DGYDQWDJH RI QRW
UHTXLULQJ WKH H[SOLFLW VSHFLILFDWLRQ RI WKH IXQFWLRQDO IRUP RI WKH IURQWLHU�
+RZHYHU� LQ FRQWUDVW ZLWK WKH SDUDPHWULF DSSURDFK� WKLV PHWKRG GRHV QRW
DOORZ IRU D UDQGRP HUURU� LQFXUULQJ LQ WKH ULVN RI FRQIRXQGLQJ WKH UDQGRP
GHYLDWLRQV ZLWK GHYLDWLRQV IURP WKH HIILFLHQW IURQWLHU�
7KH HPSLULFDO VWXGLHV KDYH XVHG WKHVH WZR GLIIHUHQW WHFKQLTXHV DOWHUQDWLYHO\�

HPSKDVLVLQJ WKH ZHDNQHVV DQG VWUHQJWKV RI HDFK DSSURDFK� 5HFHQWO\ VRPH
DXWKRUV KDYH VKRZHG WKDW WKH UHVXOWV REWDLQHG DUH QRW VLJQLILFDQWO\ GLIIHUHQW
ZKHQ WKH WZR WHFKQLTXHV DUH DSSOLHG RQ WKH VDPH GDWD �)HUULHU DQG /RYHOO�
����� DQG 5HVWL ������� ,Q WKLV VWXG\ ZH IROORZ WKH HFRQRPHWULF DSSURDFK
EDVHG RQ WKH HVWLPDWH RI D VWRFKDVWLF FRVW IURQWLHU�
'HVSLWH RI WKH H[WHQVLYH DFDGHPLF FRQWULEXWHV DQDO\VLQJ WKH HIILFLHQF\ RI

VSHFLILF EDQNLQJ V\VWHPV� RQO\ IHZ VWXGLHV FRPSDUH EDQNLQJ SHUIRUPDQFHV
DFURVV FRXQWULHV� 7KLV LV PDLQO\ GXH WR WKH GLIILFXOWLHV LQ FRQVWUXFWLQJ
KRPRJHQHRXV VDPSOHV� LQ REWDLQLQJ LQIRUPDWLRQ DERXW UHJXODWRU\ VWUXFWXUH RI
HDFK EDQNLQJ V\VWHPV� DQG RWKHU GDWD OLPLWDWLRQV�
0RUHRYHU� WKH IHZ VWXGLHV GHDOLQJ ZLWK LQWHUQDWLRQDO FRPSDULVRQV JHQHUDOO\

XVH WKH QRQ�SDUDPHWULF DSSURDFK �%HUJ� )¡UVXQG� +MDOPDUVRQ DQG 6XRPLQHQ
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������� )HFKHU DQG 3HVWLHDX ������ DQG 3DVWRU� 3pUH] DQG 4XHVDGD� �������
'LHWVFK DQG /R]DQR 9LYDV ��������
$ VWRFKDVWLF IURQWLHU DSSURDFK LV XVHG E\ $OOHQ DQG 5DL ������ WR FRPSDUH

EDQNV LQ ILIWHHQ FRXQWULHV� ,Q WKLV SDSHU� ZH XVH WKH VDPH DSSURDFK WR DQDO\VH
WKH EDQN FRVW HIILFLHQF\ LQ VL[ (XURSHDQ FRXQWULHV �)UDQFH� *HUPDQ\� ,WDO\�
1HWKHUODQGV� 6SDLQ� DQG 8.�� 2XU VDPSOH FRYHUV D VHW RI FRXQWULHV VPDOOHU
WKDQ WKH RQH XVHG E\ $OOHQ DQG 5DL� EXW LW SUHVHQWV D VLJQLILFDQWO\ ZLGHU
QXPEHU RI REVHUYDWLRQV IRU HDFK FRXQWU\� 7KLV DOORZV WR REWDLQ D PRUH
GHWDLOHG UHSUHVHQWDWLRQ RI WKH EDQNLQJ V\VWHP RI HDFK FRXQWU\ DQG WR FRPSDUH
WKH GLIIHUHQW EDQNLQJ PRGHOV� 7KH FRXQWULHV VHOHFWHG DUH LQ IDFW UHSUHVHQWDWLYH
RI WKUHH GLIIHUHQW EDQNLQJ PRGHOV� WKH 0LWWOH�(XURSHDQ RQH �*HUPDQ\ DQG
1HWKHUODQGV�� ZKLFK RSHUDWHV DW D ORZHU OHYHO RI FRVW REWDLQLQJ D PRGHUDWH
OHYHO RI SURILWDELOLW\ � 7KH $QJOR�6D[RQ PRGHO �8.�� ZLWK KLJKHU OHYHO RI FRVW
DQG SURILWDELOLW\� 7KH /DWLQ PRGHO �)UDQFH� ,WDO\ DQG 6SDLQ�� ZKLFK RSHUDWHV DW
OHYHO RI FRVW KLJKHU WKDQ WKH 0LWWOH�(XURSHDQ RQH� DQG DW OHYHO RI SURILWDELOLW\
ORZHU WKDQ WKH $QJOR�6D[RQ PRGHO �3DUULOOR� ������

�� 6WRFKDVWLF FRVW IURQWLHU

7KH WZR SULPDU\ VWRFKDVWLF IURQWLHU PRGHO VSHFLILFDWLRQV DUH DQ HUURU
FRPSRQHQWV VSHFLILFDWLRQ ZLWK WLPH�YDU\LQJ HIILFLHQFLHV SHUPLWWHG �%DWWHVH DQG
&RHOOL� ������ DQG D PRGHO VSHFLILFDWLRQ LQ ZKLFK WKH ILUP HIIHFWV DUH GLUHFWO\
LQIOXHQFHG E\ D QXPEHU RI YDULDEOHV �%DWWHVH DQG &RHOOL� ������
,Q WKH EDVLF VWRFKDVWLF HFRQRPHWULF IURQWLHU PRGHO� WKH GHYLDWLRQ RI D ILUP·V

REVHUYHG FRVW IURP WKH IURQWLHU PD\ EH H[SODLQHG E\ DQ HUURU WHUP ZKLFK FDQ
EH VSOLW LQ WZR FRPSRQHQWV� RQH UHIHUULQJ WR UDQGRP QRLVH 9

L
� DQG WKH RWKHU

WR WHFKQLFDO RU DOORFDWLYH LQHIILFLHQF\ 8
L
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7KH FRVW IXQFWLRQ FDQ EH H[SUHVVHG DV IROORZV�
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LW
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ZKHUH
&

LW
LV WKH �ORJDULWKP RI WKH� REVHUYHG FRVW RI WKH L�WK ILUP DW WLPH W�

\
LW
LV WKH YHFWRU RI WKH RXWSXW IRU WKH L�WK ILUP DW WLPH W�

Z
LW
LV WKH YHFWRU RI LQSXW SULFHV IRU WKH L�WK ILUP DW WLPH W�

Θ LV WKH YHFWRU RI XQNQRZQ SDUDPHWHUV�
WKH 9

LW
DUH UDQGRP YDULDEOHV ZKLFK DUH DVVXPHG WR EH LLG 1���σ

9

��� DQG
LQGHSHQGHQW RI WKH 8

LW
ZKLFK DUH QRQ�QHJDWLYH UDQGRP YDULDEOHV DVVXPHG WR

DFFRXQW IRU WKH FRVW RI LQHIILFLHQF\ LQ SURGXFWLRQ� GHILQLQJ KRZ IDU WKH ILUP
RSHUDWHV DERYH WKH FRVW IURQWLHU� 8

LW
LQ D FRVW IXQFWLRQ DFFRXQWV IRU ERWK

WHFKQLFDO DQG DOORFDWLYH LQHIILFLHQFLHV� 8QGHU WKH DVVXPSWLRQ RI DOORFDWLYH
HIILFLHQF\� LW LV SRVVLEOH WR LQWHUSUHW 8

LW
DV FORVHO\ UHODWHG WR WKH FRVW RI

WHFKQLFDO LQHIILFLHQF\�
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8
LW
 �8

L
H[S��η�W�7���� ZKHUH η LV D SDUDPHWHU WR EH HVWLPDWHG ZKLFK

FDSWXUHV WKH WLPH�YDULDQFH RI LQHIILFLHQF\�
7KH PRVW FRPPRQ GLVWULEXWLRQDO DVVXPSWLRQ IRU 8

L
LV D WUXQFDWHG QRUPDO

�XVXDOO\ KDOI�QRUPDO� RU JDPPD GLVWULEXWLRQ� 8QGHU WKH DVVXPSWLRQ RI
WUXQFDWHG QRUPDO GLVWULEXWLRQ WKH LQHIILFLHQF\ DUH DVVXPHG WR EH LLG DV

WUXQFDWLRQ DW ]HUR RI WKH _1�µ� σ
8

��_� ,Q WKH FDVH RI WKH KDOI QRUPDO

GLVWULEXWLRQ µ  �� 7KH PDLQ FULWLFLVP WR WKLV DVVXPSWLRQ LV WKDW LW SUHVXPHV
WKDW PRVW ILUPV DUH RSHUDWLQJ QHDU IXOO HIILFLHQF\� ZLWK KLJKHU GHJUHHV RI
LQHIILFLHQF\ EHLQJ LQFUHDVLQJO\ XQOLNHO\ �%HUJHU ������

,Q WKH %DWWHVH DQG &RHOOL ������ VSHFLILFDWLRQ� WKH LQHIILFLHQF\ HIIHFW� 8
LW

FDQ EH H[SUHVVHG DV DQ H[SOLFLW IXQFWLRQ RI D YHFWRU RI YDULDEOHV ]
LW
ZKLFK PD\

LQIOXHQFH WKH ILUP·V HIILFLHQF\�

ititit WzU += δ ���

WKH WHUP :LW LV WKH WUXQFDWLRQ RI QRUPDO GLVWULEXWLRQ ZLWK ]HUR PHDQ DQG

YDULDQFH σ�� 1RWH WKDW WKLV PRGHO RYHUFRPHV WKH VKRUWFRPLQJ RI WKH KDOI
QRUPDO GLVWULEXWLRQ DVVXPSWLRQ EHFDXVH LQ WKLV FDVH WKH WHUP RI WUXQFDWLRQ LV �

]LWδ, ZKHUH 8LWa 1�]LWδ , σ
X

��� DQG WKHQ :L W ≥ � ]LWδ.
,Q WKH VSHFLDO FDVH ZKHQ 7 � DQG ]

LW
FRQWDLQV RQO\ D FRQVWDQW WHUP� WKHQ

WKH PRGHO FDQ EH UHGXFHG WR WKH 6WHYHQVRQ·V ������ VSHFLILFDWLRQ ZKHUH δ
�

FRUUHVSRQG WR WKH µ SDUDPHWHU RI WKH PRUH JHQHUDO PRGHO�
7KH VWRFKDVWLF IURQWLHU DQG WKH PRGHO IRU WKH LQHIILFLHQF\ HIIHFWV DUH

VLPXOWDQHRXVO\ HVWLPDWHG XVLQJ WKH PD[LPXP OLNHOLKRRG PHWKRG� 7KH

OLNHOLKRRG IXQFWLRQ LV H[SUHVVHG LQ WHUPV RI YDULDQFH SDUDPHWHUV σ�  σ
X

� +σ
Y

��

DQG γ   σ
X

�� σ��
7KH PHDVXUH RI FRVW HIILFLHQF\ LV GHILQHG DV�

())LW  (�&LW_ 8LW� ;LW�� (�&LW_ 8LW �� ;LW� ���

ZKHUH ;LW DUH WKH UHJUHVVLRQ SDUDPHWHUV�
,W ZLOO WDNH D YDOXH EHWZHHQ � DQG LQILQLW\ DQG LW FRUUHVSRQGV WR H[S�8LW��

9DOXHV FORVHU WR RQH LQGLFDWH D KLJKHU OHYHO RI HIILFLHQF\�

�� 0HWKRGRORJLFDO LVVXHV

���� 'HILQLWLRQV RI D EDQN FRVW IXQFWLRQ

7KH PRVW UHFHQW OLWHUDWXUH RQ WKH EDQNLQJ HIILFLHQF\ FRQFHQWUDWHV RQ WKH
FRPSDULVRQ EHWZHHQ WKH SURILW DQG FRVW HIILFLHQF\ �%HUJHU DQG 0HVWHU� ������
7KH GXDOLW\ WKHRU\ SRVWXODWHV WKDW LW LV HTXLYDOHQW WR PLQLPLVH FRVW RU PD[LPLVH
SURILW� 'LVWLQFWLRQ RQ WKHVH WZR VSHFLILFDWLRQV DULVHV RQO\ ZKHQ VRPH
DVVXPSWLRQV GR QRW KROG� LQ SDUWLFXODU ZKHQ PDUNHW DUH QRW SHUIHFW� ,Q WKLV



��

SDSHU ZH IROORZ WKH FRVW IXQFWLRQ DSSURDFK DVVXPLQJ WKDW WKH (XURSHDQ
8QLRQ LQWHJUDWLRQ DQG WKH PRUH FRPSHWLWLYH HQYLURQPHQW LQWURGXFHG E\ WKH ,,
(XURSHDQ 'LUHFWLYH IRU %DQNLQJ ,QGXVWU\ PDNH PDUNHWV FORVHU WR SHUIHFW
FRPSHWLWLRQ�

,Q PRGHOOLQJ WKH FRVW IXQFWLRQ RI EDQNV� FKDUDFWHULVHG WR EH ILQDQFLDO DQG
PXOWLSURGXFW ILUPV� ZH LQFXU LQWR WZR PDLQ LVVXHV ZLGHO\ GHEDWHG LQ WKH
HPSLULFDO OLWHUDWXUH� 7KH ILUVW FRQFHUQV WKH LGHQWLILFDWLRQ RI WKH LQSXWV DQG
RXWSXWV RI ILQDQFLDO ILUPV� +HUH WKH GLVFXVVLRQ FRQFHQWUDWHV SDUWLFXODUO\ RQ WKH
UROH RI GHSRVLWV� FRQVLGHULQJ WKDW WKH\ SUHVHQW ERWK LQSXW DQG RXWSXW
FKDUDFWHULVWLFV� 7KH VHFRQG UHJDUGV KRZ LQSXW DQG RXWSXW KDYH WR EH
PHDVXUHG� ZKHWKHU LQ SK\VLFDO RU PRQHWDU\ XQLWV�
7KH OLWHUDWXUH IDFHV WKRVH LVVXHV DFFRUGLQJ WR WZR GLIIHUHQW DSSURDFKHV� WKH

SURGXFWLRQ �RU YDOXH DGGHG� DSSURDFK DQG WKH LQWHUPHGLDWLRQ �RU DVVHW�
DSSURDFK� 7KH ILUVW XQGHUOLQHV WKH UROH RI ILQDQFLDO LQVWLWXWLRQV DV SURYLGHU RI
VHUYLFHV IRU DFFRXQW KROGHUV� 7KH VHFRQG FRQVLGHUV ILQDQFLDO LQVWLWXWLRQV
PDLQO\ DV PHGLDWRU RI IXQGV EHWZHHQ VDYHUV DQG LQYHVWRUV� 8QGHU WKH
SURGXFWLRQ DSSURDFK LQSXW DQG RXWSXW VKRXOG EH SURSHUO\ PHDVXUHG E\ GDWD
RQ SK\VLFDO TXDQWLWLHV� +RZHYHU� VLQFH WKRVH GDWD DUH QRW DOZD\V DYDLODEOH VRPH
VWXGLHV XVH PRQHWDU\ VWRFNV WDNHQ IURP WKH LQFRPH VWDWHPHQW� 8QGHU WKH
LQWHUPHGLDWLRQ DSSURDFK LW ZRXOG EH DSSURSULDWH WR XVH VHUYLFHV IORZ GDWD�
6RPHWLPHV� WKH VWRFN RI ILQDQFLDO YDOXH LQ WKH DFFRXQWV LV XVHG LQVWHDG� EDVHG
RQ WKH DVVXPSWLRQ WKDW IORZV DUH SURSRUWLRQDO WR WKRVH VWRFNV�
5HJDUGLQJ WKH UROH RI GHSRVLWV WKHUH LV D ORQJVWDQGLQJ FRQWURYHUV\� WKH

SURGXFWLRQ DSSURDFK DUJXHV WKDW GHSRVLWV VKRXOG EH FRQVLGHUHG DV RXWSXW
EHFDXVH WKH\ DUH DVVRFLDWHG ZLWK OLTXLGLW\� VDIHNHHSLQJ DQG SD\PHQWV VHUYLFHV
SURYLGHG WR GHSRVLWRUV DQG WKHUHIRUH WKH\ LQYROYH WKH FUHDWLRQ RI YDOXH DGGHG�
0RUHRYHU� FXVWRPHUV LQFXU DQ RSSRUWXQLW\ FRVW� LI WKLV FRVW LV WKRXJKW DV WKH
IHH IRU WKH VHUYLFHV SURYLGHG E\ WKH EDQN� WKHVH VHUYLFHV �DQG WKHQ WKH
GHSRVLWV� VKRXOG EH WKRXJKW DV DQ RXWSXW RI WKH ILQDQFLDO LQVWLWXWLRQ� 7KH
LQWHUPHGLDWLRQ DSSURDFK XQGHUOLQHV LQVWHDG WKDW GHSRVLWV VKRXOG FRXQW DV DQ LQSXW
VLQFH WKH\ FRQVWLWXWH WKH URZ PDWHULDO WR EH WUDQVIRUPHG LQ ORDQV DQG

LQYHVWLEOH IXQGV
�

�
'HVSLWH WKH IDFW WKDW QHLWKHU RI WKH WZR DSSURDFKHV LV H[KDXVWLYH LQ

FDSWXULQJ WKH GXDO UROHV RI ILQDQFLDO LQVWLWXWLRQV� HDFK RI WKHP SUHVHQWV VRPH
DGYDQWDJHV� :KLOH WKH SURGXFWLRQ DSSURDFK LV SUREDEO\ PRUH DGHTXDWH WR
HYDOXDWH WKH HIILFLHQF\ RI EUDQFKHV RI ILQDQFLDO LQVWLWXWLRQV� ZKRVH PDLQ UROH LV
WR SURFHVV FXVWRPHUV GRFXPHQWV DQG ZKR KDYH OLWWOH LQIOXHQFH RQ WKH RYHUDOO
EDQN SROLF\� WKH LQWHUPHGLDWLRQ DSSURDFK PD\ EH EHWWHU IRU HYDOXDWLQJ HQWLUH
ILQDQFLDO LQVWLWXWLRQV�
0RUHRYHU� FRQVLGHULQJ WKDW WKH SURILW PD[LPLVDWLRQ SURFHVV QHHGV WKH

PLQLPLVDWLRQ RI WKH WRWDO FRVWV� ZKLFK� GLIIHUHQWO\ IURP WKH SURGXFWLRQ FRVWV
LQFOXGHV DOVR WKH LQWHUHVW SD\PHQWV� WKH LQWHUPHGLDWLRQ DSSURDFK VHHPV WR EH
PRUH DSSURSULDWH LQ IURQWLHU HIILFLHQF\ DQDO\VLV�

�

)RU D JRRG UHYLHZ RI WKH OLWHUDWXUH RQ WKH DUJXPHQW VHH %HUJHU DQG +XPSKUH\ �������



��

7KH WZR DSSURDFKHV VXJJHVW GLIIHUHQW VROXWLRQV UHJDUGLQJ ZKLFK LQSXW DQG
RXWSXW KDV WR EH LQFOXGHG LQ WKH DQDO\VLV� 8QGHU WKH DVVXPSWLRQ WKDW WKH UROH
RI ILQDQFLDO LQVWLWXWLRQV LV WR SURYLGH VHUYLFHV �GHSRVLWV LQFOXGHG� IRU DFFRXQW
KROGHUV� WKH SURGXFWLRQ DSSURDFK FRQVLGHUV DV LQSXWV RQO\ SK\VLFDO HQWLWLHV�
VXFK DV ODERXU DQG FDSLWDO� 7KH LQWHUPHGLDWLRQ DSSURDFK DUJXHV WKDW DOVR WKH
IXQGV UDLVHG DQG WKHLU FRVW VKRXOG EH LQFOXGHG DV LQSXWV LQ WKH DQDO\VLV�
6RPH HIILFLHQF\ VWXGLHV XVH ERWK DSSURDFKHV DQG FRPSDUH WKH UHVXOWV

REWDLQHG �+XQWHU DQG 7LPPH� ����� )DYHUR DQG 3DSL�������
2WKHU ZRUNV �%HUJHU DQG +XPSKUH\ ������ %DXHU� %HUJHU DQG

+XPSKUH\������ SURSRVH D GXDO DSSURDFK ZKLFK DOORZV ERWK WKH LQSXW DQG
RXWSXW FKDUDFWHULVWLFV RI GHSRVLWV WR EH FRQVLGHUHG� $FFRUGLQJ WR WKLV
DSSURDFK WKH LQWHUHVWV SDLG RQ GHSRVLWV DUH LQSXW� ZKLOH WKH TXDQWLWLHV RI
GHSRVLWV DUH FRQVLGHUHG DV DQ RXWSXW� XQGHU WKH DVVXPSWLRQ WKDW WKH\ FDQ
DSSUR[LPDWH WKH DPRXQW RI VHUYLFHV SURYLGHG WR WKH FXVWRPHUV�
,Q RUGHU WR FRPSDUH WKH GLIIHUHQW DSSURDFKHV� ZH WHVWHG WKH UHODWLYH

VSHFLILFDWLRQV ZLWK WKH 'DYLGVRQ 0F.LQQRQ -�WHVW ������
�

6LQFH UHVXOWV IURP WKLV WHVW GR QRW DOORZ XV WR GLVFULPLQDWH DPRQJ WKH WKUHH
PRGHOV �QRQH RI WKH PRGHO KDV EHHQ VLJQLILFDQWO\ UHMHFWHG�� ZH GHFLGH WR XVH
WKH ODWWHU DSSURDFK� ZKLFK DOWKRXJK QRW IUHH IURP FULWLFLVP� VHHPV WR EH D
JRRG DWWHPSW WR FDSWXUH WKH GRXEOH UROH RI GHSRVLWV�

���� 'DWD DQG YDULDEOH GHVFULSWLRQ

$OO GDWD XVHG LQ WKLV VWXG\ FDPH IURP %DQNVFRSH� D ILQDQFLDO GDWDEDVH
GLVWULEXWHG E\ %XUHDX YDQ 'LMN DQG ,%&$� 'DWD DUH SUHVHQWHG LQ EDODQFH VKHHW
DQG LQFRPH VWDWHPHQW IRUP� 2XU VDPSOH LQFOXGHV ��������� GDWD IRU EDQNV LQ
VL[ (XURSHDQ FRXQWULHV �,WDO\� )UDQFH� *HUPDQ\� 8.� 6SDLQ� DQG 1HWKHUODQGV��
%DQNV DUH GLYLGHG LQWR WKUHH VXE�JURXSV� ODUJH� PHGLXP DQG VPDOO� ,Q RUGHU

WR FODVVLI\ EDQNV DFFRUGLQJ WR WKHLU VL]H ZH VHOHFWHG EDQNV EHORQJLQJ WR WKH
WHQWK� WKH VL[WK DQG WKH VHFRQG GHFLOH RI WKH GLVWULEXWLRQ RI WKH DVVHW VL]H�
)ROORZLQJ WKH GXDO DSSURDFK GHSRVLWV DUH LQFOXGHG LQ RXU DQDO\VLV� ERWK DV

DQ RXWSXW WKDW DV DQ LQSXW DFFRXQWLQJ WKH FRVWV RI GHSRVLWV DV DQ LQSXW� DQG
WKHLU VWRFN YDOXH DV DQ RXWSXW�

�

'DYLGVRQ DQG 0DF.LQQRQ ������ SURSRVHG D PHWKRG �-�WHVW� RI FKRRVLQJ EHWZHHQ WZR
QRQ�QHVWHG PRGHOV� 7KH WHVW LV EDVHG RQ WKH LGHD WKDW LI RQH PRGHO LV WKH FRUUHFW RQH� WKHQ WKH
ILWWHG YDOXHV IURP WKH RWKHU PRGHO VKRXOG QRW KDYH H[SODQDWRU\ SRZHU ZKHQ HVWLPDWLQJ WKDW
PRGHO� ,Q RUGHU WR UXQ WKLV WHVW RQ WKH SDQHO UHJUHVVLRQ� ZH WHVWHG IRU IL[HG DQG UDQGRP HIIHFW
PRGHOV XVLQJ WKH +DXVPDQ WHVW ������� UHMHFWLQJ WKH IL[HG HIIHFW K\SRWKHVLV� $OO WKH UHVXOWV DUH
DYDLODEOH XSRQ UHTXHVW�



��

7DEOH � � 'HVFULSWLYH VWDWLVWLFV E\ FRXQWU\ DQG E\ GLPHQVLRQ IRU WKH SHULRG �������

,WDO\ 6SDLQ 1HWKHUODQGV *HUPDQ\ )UDQFH 8�.� 7RWDO

6PDOO 2EV� ��� ��� �� ��� ��� �� ���
7�$ �������� �������� �������� �������� �������� �������� ��������

0HGLXP 2EV� ��� �� �� ��� ��� �� ���
7�$ �������� ������� ������� �������� �������� �������� ��������

/DUJH 2EV� ��� �� �� ��� ��� �� ���
7�$ �������� �������� �������� �������� ������� �������� ��������

&RPPHUFLDO %DQNV 2EV� ��� �� ��� ��� ��� ��� ����

7�$ �������� �������� �������� �������� �������� �������� ��������

&RRSHUDWLYHV 2EV� ��� � � �� ��� ���

7�$ �������� �������� �������� �������� �������� ��������

6DYLQJ DQG /RDQV 2EV� ��� ��� ��� �� � ���

7�$ �������� �������� �������� �������� �������� ��������

,QYHVWPHQW EDQNV 2EV� � � � �� ��

7�$ �������� �������� �������� ������� ��������

5HDO (VWDWH DQG
0RUWJDJH %DQNV

2EV� � � � �� � ��

7�$ �������� �������� �������� �������� �������� ��������

1RQ�EDQNLQJ
LQVWLWXWLRQV

2EV � � �� � ��

7�$� ����� �������� �������� �������� �������

0HGLXP DQG
/RQJ WHUP FUHGLW
EDQNV

2EV� �� � � �� ��

7�$ �������� �������� �������� �������� ��������

%DQNV +ROGLQJ 2EV� �� �� �� �� �� ��

7�$ �������� �������� �������� �������� �������� ��������

6SHFLDOLVHG
*RYHUQPHQWDO
&UHGLW ,QVWLWXWLRQV

2EV� �� �� � ���

7�$ �������� �������� �������� ��������

7RWDO 2EV� ��� ��� ��� ��� ��� ��� ����

7�$ �������� �������� �������� �������� �������� �������� ��������

T.A. represents the average total assets expressed in million of US dollar.

:H LGHQWLI\ WKUHH RXWSXW YDULDEOHV� ORDQV� GHSRVLWV DQG ILQDQFLDO
LQYHVWPHQWV� 7KH ORDQV YDULDEOH LQFOXGHV DOO IRUPV RI SHUIRUPLQJ ORDQV� 7KH
GHSRVLWV YDULDEOH DFFRXQWV IRU DOO IXQGV UDLVHG IURP UHWDLO FXVWRPHUV DQG FDQ EH
WKRXJKW DV D SUR[\ RI WKH DPRXQW RI VHUYLFHV SURGXFHG� 7KH ILQDQFLDO
LQYHVWPHQW YDULDEOH LV FRQVWUXFWHG DV WKH WRWDO YDOXH RI VKRUW�WHUP LQYHVWPHQWV�
WUDGLQJ VHFXULWLHV� HTXLW\ LQYHVWPHQWV� DQG SXEOLF VHFWRU VHFXULWLHV�
/DERXU� FDSLWDO DQG GHSRVLWV DUH WKH LQSXW YDULDEOHV FRQVLGHUHG LQ WKH

DQDO\VLV�
7KH WRWDO FRVWV DVVRFLDWHG ZLWK WKRVH LQSXWV DUH� UHVSHFWLYHO\� WRWDO

SHUVRQQHO H[SHQVHV� QRQ�VWDII H[SHQVHV� DQG WRWDO LQWHUHVW RQ GHSRVLWV� 7KH
ODERXU SULFH LV REWDLQHG E\ GLYLGLQJ VWDII H[SHQVHV E\ WRWDO QXPEHU RI
HPSOR\HHV� :KHQ WKH ODVW YDULDEOH LV QRW DYDLODEOH LW KDV EHHQ HVWLPDWHG E\



��

GLYLGLQJ WKH WRWDO VWDII H[SHQVHV E\ WKH DYHUDJH YDOXH RI WKH XQLWDU\ ODERXU FRVW
IRU WKH VDPH EDQN RU IRU EDQNV EHORQJLQJ WR WKH VDPH FRXQWU\ DQG WKH VDPH
VL]H FODVV� 7KH SULFH RI FDSLWDO LV REWDLQHG E\ GLYLGLQJ FRVW RI FDSLWDO E\ IL[HG
DVVHWV QHW RI GHSUHFLDWLRQ� ,Q RUGHU WR DGMXVW WKH ERRN YDOXH RI IL[HG FDSLWDO WR

DFFRXQW IRU GLVWRUWLRQV
�

� ZH XVH DQ DGMXVWHG YDOXH� FRPSXWHG DV WKH ILWWHG YDOXH
RI D WUDQVORJ HVWLPDWLRQ� ZKHUH IL[HG DVVHW LV UHJUHVVHG RQ D FRQVWDQW WHUP� WKH

DPRXQW RI GHSRVLWV� WKH DPRXQW RI ORDQV DQG WKH QXPEHU RI HPSOR\HHV
�

� ,Q
WKH IHZ FDVHV ZKHUH WKH JDS EHWZHHQ ILWWHG DQG ERRN YDOXH RI FDSLWDO DVVHW ZDV
KLJKHU WKDQ ��� ZH GHFLGHG WR XVH WKH ODVW YDOXH� 7KH DSSURSULDWHQHVV RI
XVLQJ WKHVH ILWWHG YDOXHV LQ WKH PRGHO KDV EHHQ WHVWHG ZLWK WKH 'DYLGVRQ

0F.LQQRQ -�WHVW ������
�

� )LQDOO\� LQWHUHVW FRVWV DUH FRPSXWHG E\ GLYLGLQJ WRWDO
LQWHUHVW H[SHQVHV E\ WKH WRWDO DPRXQW RI GHSRVLWV�

7DEOH � �9DULDEOH XVHG DQG WKHLU GHILQLWLRQ

9DULDEOH 9DULDEOH 1DPH 'HVFULSWLRQ

2XWSXW

\� /RDQV $OO IRUPV RI SHUIRUPLQJ ORDQV
\� 'HSRVLWV 'HSRVLW ZLWK UHWDLO FXVWRPHUV
\� )LQDQFLDO ,QYHVWPHQWV VKRUW�WHUP LQYHVWPHQWV� WUDGLQJ VHFXULWLHV�

SXEOLF VHFWRU VHFXULWLHV� HTXLW\ LQYHVWPHQWV

,QSXW SULFHV

Z 3ULFH RI ODERXU 3HUVRQQHO H[SHQVHV�7RWDO QXPEHU RI
HPSOR\HHV

N 3ULFH RI FDSLWDO 1RQ�SHUVRQQHO H[SHQVHV� $GMXVWHG YDOXH RI
QHW IL[HG DVVHWV

G 3ULFH RI GHSRVLWV ,QWHUHVW SDLG RQ GHSRVLWV�'HSRVLWV

7RWDO FRVW

7& 2SHUDWLQJ FRVWV � LQWHUHVW H[SHQVHV 3HUVRQQHO H[SHQVHV�QRQ SHUVRQQHO
H[SHQVHV�LQWHUHVWV SDLG RQ GHSRVLWV

7KH HQYLURQPHQWDO YDULDEOHV �]� XVHG LQ WKH WHFKQLFDO LQHIILFLHQF\
VSHFLILFDWLRQ ��� LQFOXGH� GXPPLHV DFFRXQWLQJ IRU WKH ILUP·V GLPHQVLRQ� EDQN
RUJDQLVDWLRQDO W\SH GXPPLHV DQG EDQN EDODQFH LQGLFDWRUV�
$OO YDULDEOHV XVHG DUH H[SUHVVHG LQ PRQHWDU\ YDOXHV DW ���� SULFHV� 7KLV

FKRLFH� PDLQO\ GXH WR WKH ODFN RI GDWD RQ SK\VLFDO TXDQWLWLHV� FDQ DIIHFW WKH

�

:H PXVW WDNH LQWR DFFRXQW WKH IDFW WKDW IL[HG FDSLWDO PD\ KDYH EHHQ UHFRUGHG LQ
GLIIHUHQW SHULRGV� DQG UHYDOXHG GXH WR WD[ ODZV RU PHUJHUV�

�

$ VLPLODU PHWKRG LV XVHG LQ 5HVWL ������ SDJ� ����� ZKHUH WKH QXPEHU RI EUDQFK UDWKHU
WKDQ WKH QXPEHU RI HPSOR\HHV LV XVHG DV D SUR[\ IRU SK\VLFDO FDSLWDO� 2XU FKRLFH LV GXH WR WKH
ODFN RI LQIRUPDWLRQ DERXW WKH QXPEHU RI EUDQFKHV� 7KH UHJUHVVLRQV DUH HVWLPDWHG VHSDUDWHO\
IRU EDQNV EHORQJLQJ WR GLIIHUHQW FRXQWULHV DQG KDYLQJ GLIIHUHQW VL]H GLPHQVLRQ �VPDOO�
PHGLXP DQG ODUJH�� 5HVXOWV DUH DYDLODEOH XSRQ UHTXHVW�

�

5HVXOWV IURP WKLV WHVW DUH DYDLODEOH XSRQ UHTXHVW�
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UHVXOWV� VLQFH LW LV QRW QHFHVVDU\ WUXH WKDW� IRU H[DPSOH� DQ HTXDO PRQHWDU\
DPRXQW FRUUHVSRQGV WR DQ HTXDO SURGXFWLRQ RI EDQN VHUYLFHV� 7KH HUURU
DVVRFLDWHG WR WKLV DSSUR[LPDWLRQ LV SDUWLDOO\ FRPSHQVDWHG E\ WKH KLJK
FRUUHODWLRQ JHQHUDOO\ H[LVWHQW EHWZHHQ WKH VWRFN RI IXQGV DQG WKH SK\VLFDO

TXDQWLWLHV
�

�

�� 7KH PRGHO

,Q RXU DQDO\VLV ZH XVH ERWK WKH SULPDU\ VWRFKDVWLF IURQWLHU PRGHO �%DWWHVH
DQG &RHOOL� ������ DQG WKH PRGHO LQ ZKLFK WKH LQHIILFLHQF\ WHUP LV H[SUHVVHG DV
D IXQFWLRQ RI D QXPEHU RI H[SODQDWRU\ YDULDEOHV �%DWWHVH DQG &RHOOL� ������ ,Q
ERWK FDVHV ZH VSHFLI\ WKH FRVW IXQFWLRQ DV WUDQVORJ VWRFKDVWLF IURQWLHU� 7KH
WUDQVORJ VSHFLILFDWLRQ LV RQH RI WKH PRVW XVHG IXQFWLRQDO IRUPV LQ WKH HPSLULFDO
OLWHUDWXUH RQ WKH HIILFLHQF\� ,Q IDFW� LW SUHVHQWV WKH ZHOO�NQRZQ DGYDQWDJHV RI
EHLQJ D IOH[LEOH IRUP DQG RI LQFOXGLQJ� DV D SDUWLFXODU FDVH� WKH &REE�'RXJODV
VSHFLILFDWLRQ�
7KH V�WK ILUP WRWDO FRVW FDQ EH ZULWWHQ DV IROORZV�
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ZKHUH�
7&  WRWDO FRVW
\L LV WKH L�WK RXWSXW
[L LV WKH SULFH RI WKH N�WK LQSXW�

,Q HVWLPDWLQJ WKH HTXDWLRQ� ZH LPSRVH�

�� WKH V\PPHWU\ FRQGLWLRQV αLM  αML ∀ L� M �L� M  ��«««�� Q�

βLM  βML ∀ L� M �L� M  ��«««�� P�

�� WKH OLQHDU KRPRJHQHLW\ FRQGLWLRQV E\ QRUPDOLVLQJ WRWDO FRVW �7&�� SULFH
RI ODERXU �Z� DQG SULFH RI GHSRVLWV �G� E\ WKH SULFH RI FDSLWDO �N��

,Q WKH ILUVW SDUW RI WKH DQDO\VLV ZH HVWLPDWH D FRPPRQ FRVW IURQWLHU RQ WKH
IXOO ORQJLWXGLQDO VDPSOH� XVLQJ WKH EDVLF %DWWHVH &RHOOL ������ PRGHO� :H DOORZ

IRU WLPH�YDU\LQJ LQHIILFLHQFLHV �WKH WHUP η LV QRW UHVWULFWHG WR EH ]HUR��

�

6HH +XPSKUH\ �������
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7KH HVWLPDWLRQ RI D FRPPRQ IURQWLHU LV WKH PRVW XVHG PHWKRG WR FRPSDUH
WKH SHUIRUPDQFHV RI EDQNLQJ EHORQJLQJ WR GLIIHUHQW FRXQWULHV� )URP WKH
HVWLPDWLRQ RI WKH PRGHO ZH REWDLQ WKH YDOXHV RI LQHIILFLHQF\ IRU HDFK ILUP
LQFOXGHG LQ WKH VDPSOH� 8VLQJ WKHVH YDOXHV ZH FRPSXWH WKH DYHUDJH FRVW
HIILFLHQF\ IRU HDFK FRXQWU\ E\ ILUP·V GLPHQVLRQ DQG EDQNLQJ RUJDQL]DWLRQDO
W\SH� 7KLV PDNHV D FRPSDULVRQ RI WKH ILUP·V HIILFLHQF\ OHYHOV DFURVV FRXQWULHV
SRVVLEOH�
+RZHYHU� WKLV DSSURDFK GRHV QRW DOORZ WR GLVWLQJXLVK ZKHWKHU WKH

GLIIHUHQFHV LQ LQHIILFLHQF\ DUH GXH WR HQYLURQPHQWDO FRQGLWLRQV RU GLIIHUHQFH LQ

WKH WHFKQRORJ\ XVHG
�

�
7KHUHIRUH� ZH UH�HVWLPDWH WKH FRPPRQ IURQWLHU RQ D PRUH KRPRJHQHRXV

VXEVDPSOH WR FKHFN ZKHWKHU UHVXOWV DUH VLJQLILFDQWO\ GLIIHUHQW� 7KLV VXEVDPSOH
LQFOXGHV RQO\ WKH WUDGLWLRQDO EDQNLQJ LQVWLWXWLRQV �FRPPHUFLDO EDQNV�
FRRSHUDWLYHV DQG VDYLQJ 	 ORDQV�� 6XFK LQVWLWXWLRQV SURYLGLQJ WKH VDPH
DFWLYLWLHV DQG ILQDQFLDO VHUYLFHV DUH OLNHO\ PRUH FRPSDUDEOH WKDQ RWKHU ILQDQFLDO
ILUPV�
+RZHYHU� VLQFH LW LV VWLOO UHDVRQDEOH WR H[SHFW GLIIHUHQFHV ERWK LQ WKH FRVW

IXQFWLRQDO IRUP DQG LQ WKH WHFKQLFDO LQHIILFLHQF\ VWUXFWXUH RI WKH VL[ (XURSHDQ
FRXQWULHV FRQVLGHUHG LQ RXU VDPSOH� LQ WKH VHFRQG SDUW RI WKH DQDO\VLV ZH UXQ
WKH UHJUHVVLRQ IRU HDFK FRXQWU\ VHSDUDWHO\� %\ GRLQJ VR ZH XVH WKH VHFRQG
PRGHO �%DWWHVH &RHOOL� ����� ZKHUH WKH WHFKQLFDO LQHIILFLHQF\ LV VSHFLILHG DV�
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G6L]H
L
DUH � GXPPLHV DFFRXQWLQJ IRU WKH ILUP·V GLPHQVLRQ �VPDOO� PHGLXP�
ODUJH� L  ����Q� Q ��

G27V DUH � EDQNLQJ RUJDQL]DWLRQDO W\SH GXPPLHV �&RPPHUFLDO EDQNV� 6DYLQJ
DQG /RDQV� &RRSHUDWLYH EDQNV� 5HDO (VWDWH 	 0RUWJDJH %DQNV� 0HGLXP
	 /RQJ 7HUP &UHGLW %DQNV� ,QYHVWPHQW EDQNV� 1RQ�EDQNLQJ FUHGLW
LQVWLWXWLRQV� 6SHFLDOLVHG *RYHUQPHQWDO &UHGLW ,QVWLWXWLRQV� %DQN +ROGLQJ
	 +ROGLQJ &RPSDQLHV� V �� ��� O� O ��

G%DO,E DUH EDQN VSHFLILF EDODQFH LQGLFDWRUV �E  �� ���S� S ��� DFFRXQWLQJ IRU�
VL]H �OQ7$� ORJ RI WRWDO $VVHW�� SRUWIROLR FRPSRVLWLRQ� OLTXLGLW\ �WRWDO VHFXULWLHV
LQYHVWPHQWV RYHU WRWDO DVVHW�� DVVHW LWHPV �WRWDO DVVHW LWHPV RYHU WRWDO
DVVHWV�� OLDELOLWLHV �WRWDO OLDELOLWLHV RYHU WRWDO DVVHWV�� OLDELOLW\ FRPSRVLWLRQ
�FRQVXPHU GHSRVLWV RYHU WRWDO OLDELOLWLHV�� SHUIRUPDQFH� 52$ �QHW LQFRPH
RYHU WRWDO DVVHW�� 1RQ�LQWHUHVW LQFRPH �QRQ�LQWHUHVW LQFRPH RYHU WRWDO
DVVHWV�� 1HW�LQWHUHVW LQFRPH �QHW�LQWHUHVW LQFRPH RYHU RSHUDWLQJ

�

7R DFFRXQW IRU WKRVH HIIHFWV� 'LHWVFK DQG /R]DQR 9LYDV ������ LPSRVH FURVV�HTXDWLRQ
HTXDOLW\ UHVWULFWLRQ RQ WKH SDUDPHWHUV RI HDFK FRXQWU\·V FRVW IURQWLHU LQ RUGHU WR REWDLQ UHVXOWV
ZKLFK DUH QRW LQIOXHQFHG E\ WKH FRXQWU\·V WHFKQRORJ\� 7KH\ DGG FRXQWU\�VSHFLILF
HQYLURQPHQWDO YDULDEOHV WR WKH FRVW IXQFWLRQ VSHFLILFDWLRQ WR PHDVXUH WKH LPSDFW RI WKRVH
YDULDEOHV RQ WKH GLIIHUHQFHV LQ FRXQWU\ LQHIILFLHQFLHV�



��

LQFRPH�� SHUVRQQHO H[SHQVHV RYHU RSHUDWLQJ FRVWV� 1RQ LQWHUHVW
H[SHQVHV �FRVW WR LQFRPH UDWLR�� LQWHU�EDQNLQJ UHODWLRQVKLSV� FDSLWDOLVDWLRQ
�EDQN·V FDSLWDO SOXV UHVHUYHV RYHU 7RWDO DVVHW�� ILVFDO ORDG �7D[ RYHU JURVV
LQFRPH��

:H DOVR DGG D WUHQG YDULDEOH �7UHQG� WR FDSWXUH WKH SDWWHUQ RI WKH
LQHIILFLHQF\ WKURXJKRXW WKH VL[ \HDU SHULRG�

�� (PSLULFDO ILQGLQJV

���� &RPPRQ IURQWLHU DQDO\VLV

7KH PRGHOV DUH HVWLPDWHG XVLQJ WKH FRPSXWHU SURJUDP )URQWLHU ��� �&RHOOL
������ $V H[SODLQHG DERYH� ZH ILUVW UXQ RXU PRGHO RQ WKH IXOO ORQJLWXGLQDO
VDPSOH XVLQJ WKH %DWWHVH &RHOOL ������ VSHFLILFDWLRQ� 5HVXOWV� SUHVHQWHG LQ WDEOH
�� VKRZ WKH DSSURSULDWHQHVV RI WKH WUDQVORJ VSHFLILFDWLRQ XVHG LQ WKH DQDO\VLV�
0RVW RI WKH VHFRQG RUGHU WHUPV SDUDPHWHU HVWLPDWHV RI WKH FRVW IXQFWLRQ DUH

VLJQLILFDQW� ,Q DGGLWLRQ WKH KLJK YDOXH RI WKH HVWLPDWLRQ RI WKH γ SDUDPHWHU�
UHIOHFWLQJ WKH LPSRUWDQFH RI WKH LQHIILFLHQF\ HIIHFWV� VWURQJO\ VXSSRUWV WKH
RSSRUWXQLW\ RI XVLQJ WKH VWRFKDVWLF IURQWLHU SURGXFWLRQ IXQFWLRQ UDWKHU WKH

VWDQGDUG 2/6 PHWKRG� 7KH QHJDWLYH YDOXH IRU η LQGLFDWHV D GHFUHDVLQJ WUHQG LQ
WKH HIILFLHQF\ RYHU WKH SHULRG FRQVLGHUHG�
%\ GHFRPSRVLQJ WKH LQHIILFLHQF\ YDOXHV REWDLQHG IURP WKLV ILUVW HVWLPDWH RQ

WKH RYHUDOO SDQHO� ZH FDQ GHULYH LQIRUPDWLRQ DERXW WKH OHYHO RI EDQNLQJ
HIILFLHQF\ E\ FRXQWU\� E\ GLPHQVLRQ� DQG E\ EDQN RUJDQL]DWLRQDO W\SH� 7KURXJK
WKLV DQDO\VLV ZH KDYH D ILUVW LQVLJKW DERXW WKH HIILFLHQF\ RI WKH EDQNLQJ V\VWHPV�
5HVXOWV RI WKH HVWLPDWHG HIILFLHQF\ OHYHOV DUH SUHVHQWHG LQ WDEOH �D�
2YHUDOO UHVXOWV HYLGHQFH WKH SUHVHQFH RI LQHIILFLHQF\ LQ WKH EDQNLQJ V\VWHP�

WKH PHDQ YDOXH RI WKH IXOO VDPSOH LV VHQVLEO\ KLJKHU WKDQ XQLW\ ������ LQGLFDWLQJ
WKDW RQ DYHUDJH� EDQNV DUH RSHUDWLQJ IDU IURP WKH HIILFLHQW IURQWLHU� /RRNLQJ DW
YDOXHV E\ FRXQWULHV ZH FDQ FRPSDUH WKH SHUIRUPDQFH RI HDFK EDQNLQJ V\VWHP�
$PRQJ WKH FRXQWULHV VHOHFWHG *HUPDQ\ SUHVHQWV WKH PRVW HIILFLHQW EDQNLQJ
V\VWHP� IROORZHG E\ )UDQFH DQG 1HWKHUODQGV� ,Q GHHG GLIIHUHQFH LQ PHDQ WHVWV
SHUIRUPHG LQ WDEOH �E LQGLFDWH WKDW WKH OHYHO RI LQHIILFLHQF\ LQ )UDQFH DQG
1HWKHUODQGV DUH QRW VWDWLVWLFDOO\ GLIIHUHQW� 7KH ZRUVW SHUIRUPDQFH LV LQVWHDG
SOD\HG E\ WKH 8QLWHG .LQJGRP EDQNV� ZKLFK VKRZ D PHDQ YDOXH RI HIILFLHQF\
HTXDO WR ����� 7KLV UHVXOW DSSDUHQWO\ TXLWH VXUSULVLQJO\ LV PD\EH FRQVLVWHQW ZLWK
WKH FKDUDFWHULVWLFV RI WKH $QJOR�6D[RQ EDQNLQJ PRGHO� ZKLFK ZRUNV ZLWK
KLJKHU OHYHO RI FRVW WR DFKLHYH D KLJKHU OHYHO RI SURILWDELOLW\� +LJKHU WRWDO FRVWV
PDNH PRVW OLNHO\ ILUPV WR GHYLDWH IURP WKH RSWLPDO IURQWLHU� 'HVSLWH WKH IDFW

WKDW DOO WKH HIILFLHQF\ HVWLPDWHV DUH KLJKO\ VLJQLILFDQW
�

� KLJK YDOXHV RI WKH

�

$OO WKH LQHIILFLHQF\ OHYHOV DUH VLJQLILFDQW DW ���� 7�WHVW UHVXOWV DUH DYDLODEOH IURP WKH
DXWKRUV XSRQ UHTXHVW�
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VWDQGDUG GHYLDWLRQ VXJJHVW D ZLGH GLIIHUHQFH LQ WKH GLVWULEXWLRQ RI LQHIILFLHQF\
OHYHOV IRU WKH %ULWLVK DQG 'XWFK EDQNV�

7DEOH � � 3DUDPHWHUV RI WKH FRVW IXQFWLRQ VSHFLILHG RQ WKH IXOO VDPSOH

9DULDEOHV 3DUDPHWHU 3DQHO

FRHIILFLHQW W�UDWLR

E � ����� ������

OQ \� E � ����� ������

OQ \� E � ������ ������

OQ \� E � ����� �����

OQ GN E � ����� ������

OQ ZN E � ����� �����

�OQ\����� E � ����� �����

OQ \��OQ \� E � ������ ������

OQ \��OQ \� E � ����� �����

�OQ \����� E � ����� �����

OQ \��OQ \� E �� ������ ������

�OQ \����� E �� ����� �����

�OQ ZN���� E �� ����� ������

OQ GN�OQ ZN E �� ������ �������

�OQ GN���� E �� ����� ������

OQ \��OQ ZN E �� ������ ������

OQ \��OQ GN E �� ����� ������

OQ \��OQ ZN E �� ����� ������

/Q \��OQ GN E �� ������ �������

/Q \��OQ ZN E �� ������ ������

OQ \��OQ GN E �� ����� �����

σ2 ����� ������

γ ����� �������

µ ����� ������

η ������ ������

The table reports magnitude and t-statistics of the maximum likelihood translog estimate (eq. 4)
where  σ2 =  σu

2 +σv
2; γ = σu

2/ σ2; µ  is the truncation of a normal density functions,  η indicates the
time-variance of inefficiency:  Uit = Uiexp(-η(t - T))
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7DEOH �D � 6WDWLVWLFV RQ HIILFLHQF\ HVWLPDWHV E\ FRXQWU\� E\ VL]H
DQG E\ EDQNLQJ RUJDQL]DWLRQDO W\SH�

$OO VDPSOH ,WDO\ 6SDLQ 1HWKHUODQGV *HUPDQ\ )UDQFH 8N

)XOO VDPSOH

$OO VDPSOH ���� ���� ���� ���� ���� ���� ����

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

6L]H

/DUJH ���� ���� ���� ��� ���� ���� ����

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

0HGLXP ���� ���� ���� ���� ���� ���� ����

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

6PDOO ���� ���� ���� ���� ���� ���� ����

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

%DQNLQJ RUJDQL]DWLRQDO W\SH

&RPP ���� ���� ���� ���� ���� ���� ����

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

&RRS ���� ���� ���� ���� ���� ����

����� ����� ������ ����� ����� �����

6	/ ���� ���� ���� � ���� ���� ����

����� ����� ����� � ����� ����� �����

2WKHU LQWHUPHGLDU\ DQG QRQ EDQNLQJ LQVWLWXWLRQV

,QYHVWPHQW
EDQNV

���� � ���� ���� � ���� ����

����� � ����� ����� � ����� �����

5HDO (VWDWH 	
0RUWJDJH EDQNV ���� � ���� ���� ���� � ����

����� � ����� ����� ����� � �����

1RQ�EDQNLQJ
LQVWLWXWLRQV ���� ���� ���� ���� � ���� ����

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

+ROGLQJV ���� ���� ���� ��� � ���� ����

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

0HG 	 /RQJ
7HUP

���� ���� � ���� ���� ���� �

����� ����� � ������ ������ ����� �

6SHFLDOL]HG
*RYHUQ� &UHGLW
,QVWLWXWLRQV ���� ���� � � ���� ���� �

����� ����� � � ����� ����� �
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7KUHH�VHFWRUV VXEVDPSOH

$OO VDPSOH ���� ���� ���� ���� ���� ���� ����

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

6L]H

/DUJH ���� ���� ���� ���� ���� ���� ����

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

0HGLXP ���� ���� ���� ���� ���� ���� ����

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

6PDOO ���� ���� ���� ���� ���� ���� ����

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

Table reports the inefficiency mean value, expressed in percentage, and standard deviation (in parenthesis).
The measure of cost efficiency is defined as:

EFFit = E(Cit| Uit, Xit)/E(Cit| Uit = 0, Xit)

where: Cit is the total cost, Uit is the inefficiency term, and Xit are the regression parameters.  It will
take a value between 1 and infinite. Values closer to one indicate a higher level of efficiency.

7KH HIILFLHQF\ YDOXHV E\ EDQN·V VL]H PHDVXUHG RQ WKH IXOO VDPSOH VKRZ D
VLJQLILFDQW GLIIHUHQFH EHWZHHQ VPDOO DQG ODUJH EDQNV WKH EHWWHU HIILFLHQF\
SHUIRUPDQFH EHLQJ SOD\HG E\ WKH VPDOO ILQDQFLDO LQVWLWXWLRQV� 7KH DQDO\VLV E\
FRXQWU\ FRQILUPV WKLV HYLGHQFH IRU WKH ,WDOLDQ� WKH 6SDQLVK� WKH %ULWLVK DQG WKH
'XWFK EDQNLQJ V\VWHP� $FWXDOO\ IRU WKH ODVW FRXQWU\ WKH PHGLXP EDQNV KDYH D
OHYHO RI LQHIILFLHQF\ ORZHU WKDQ VPDOO EDQNV� EXW WKH GLIIHUHQFH EHWZHHQ WKHVH
WZR PHDQV LV QRW VLJQLILFDQW �VHH WDEOH �F�� 2Q WKH FRQWUDU\ WKH ODUJHVW EDQNLQJ
LQVWLWXWLRQV DSSHDU WR EH WKH PRVW HIILFLHQW RQHV LQ *HUPDQ\ DQG )UDQFH�
7DEOH �D DOVR UHSRUWV HIILFLHQF\ OHYHOV IRU GLIIHUHQW EDQN RUJDQLVDWLRQDO

W\SHV� VHSDUDWLQJ EDQNV RSHUDWLQJ LQ WKH PRUH WUDGLWLRQDO DFWLYLWLHV
�FRPPHUFLDO� FRRSHUDWLYH DQG VDYLQJ 	 ORDQV� IURP WKH RWKHU EDQNLQJ
LQVWLWXWLRQV�
$PRQJ WUDGLWLRQDO EDQNV� JOREDOO\ WKH EHVW SHUIRUPDQFH VHHPV WR EH SOD\HG

E\ WKH FRRSHUDWLYH EDQNV� /RRNLQJ DW WKH DQDO\VLV E\ FRXQWU\ WKHVH EDQNV
KRZHYHU UHVXOW WR EH WKH PRUH HIILFLHQW RQO\ LQ ,WDO\ DQG 6SDLQ� ZKLOH LQ WKH
RWKHU FRXQWULHV WKH EHVW SHUIRUPDQFH VHHPV WR EH SOD\HG E\ WKH FRPPHUFLDO
EDQNV�
)RU WKH RWKHU EDQNLQJ LQVWLWXWLRQV WKH DQDO\VLV HYLGHQFHV WKH SRRU

SHUIRUPDQFH RI WKH KROGLQJ EDQNV� 7KH YHU\ KLJK OHYHO RI LQHIILFLHQF\ ����� IRU
'XWFK KROGLQJ EDQNV VKRXOG DFWXDOO\ EH LQWHUSUHWHG ZLWK FDXWLRQ� FRQVLGHULQJ
WKH IHZ REVHUYDWLRQV �RQO\ WZR EDQNV� DYDLODEOH IRU WKLV EDQNLQJ W\SH�
+RZHYHU WKLV YDOXH GRHV QRW GUDVWLFDOO\ DIIHFW WKH RWKHU UHVXOWV� DV VKRZQ LQ
WKH ODVW URZV RI WDEOH �D� ZKHUH ZH SUHVHQW WKH PRGHO HVWLPDWHV RQ D
VXEVDPSOH ZKLFK LQFOXGHV RQO\ WKH WKUHH WUDGLWLRQDO EDQN W\SHV� 5HVXOWV
REWDLQHG RQ WKLV VXEVDPSOH JHQHUDOO\ FRQILUP WKH HYLGHQFH SUHVHQWHG EHIRUH�
7KH RQO\ QRWHZRUWK\ FKDQJH UHJDUGV WKH UDQNLQJ RI WKH WKUHH PRVW HIILFLHQW
EDQNLQJ V\VWHPV� 7DNLQJ LQWR DFFRXQW RQO\ EDQNV EHORQJLQJ WR WKLV PRUH
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KRPRJHQRXV VDPSOH WKH EHVW SHUIRUPDQFH UHVXOWV WR EH SOD\HG E\ 1HWKHUODQGV
FORVHO\ IROORZHG E\ *HUPDQ\ DQG )UDQFH� %ULWLVK EDQNV FRQILUP WKHLU SRRU
SHUIRUPDQFH� 8VLQJ WKLV VXEVDPSOH VPDOO LQVWLWXWLRQV UHVXOW WR EH WKH PRVW
HIILFLHQW RQHV DOVR IRU *HUPDQ\� OHDYLQJ )UDQFH EDQNLQJ V\VWHP WKH RQO\
H[FHSWLRQ ZKHUH ODUJH EDQNV DUH VWLOO WKH PRVW HIILFLHQW LQVWLWXWLRQV�

7DEOH �E � 'LIIHUHQFH LQ PHDQ DPRQJ LQHIILFLHQF\ OHYHOV E\ FRXQWU\

,WDO\ 6SDLQ 1HWKHUODQGV *HUPDQ\ )UDQFH 8N

)XOO VDPSOH

,WDO\ �� � �� �� ���

������� ������ ������� ������ �������

6SDLQ �� �� �� ���

������ ������� ������ �������

1HWKHUODQGV �� � ���

������ ������ �������

*HUPDQ\ ��� ���

������� �������

)UDQFH ���

�������

8N

7KUHH�VHFWRUV VXEVDPSOH

,WDO\ �� �� �� �� ���

������� ������� ������ ������ �������

6SDLQ �� �� �� ���

������� ������� ������ �������

1HWKHUODQGV ��� ��� ���

������� ������� �������

*HUPDQ\ ��� ���

������� �������

)UDQFH ���

�������

8N

The table reports the difference between the mean inefficiency level of the country indicated in the
first column and the country indicated in the first row. In parenthesis we report the value of the
difference in mean test, computed as :

2
22

2
11

21

21
21 )1()1()( σσµµ −+−

+
−= NN

NN
gNN

t

where 221 −+= NNg  defines the number of degrees of freedom, iµ  is the mean of the i-th group,

iN  is the number of observations in the i-th group and 2
iσ  is the variance of the i-th group. Under

standard assumption, the test has a t-distribution.
Starred values are only significant at 90%; two-starred values are not statistically significant; all
other values are significant at 99%.
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7DEOH �F � 'LIIHUHQFH LQ PHDQ DPRQJ LQHIILFLHQF\ OHYHOV RI GLIIHUHQW GLPHQVLRQDO
FODVV RI EDQNV �E\ FRXQWU\�

$OO FRXQWULHV ,WDO\ 6SDLQ 1HWKHUODQGV *HUPDQ\ )UDQFH 8N

)XOO VDPSOH

/DUJH�PHGLXP � � � ��� ��� ��� �

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

0HGLXP�VPDOO �� �� � �� � � ��

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

/DUJH�VPDOO �� �� �� ��� �� ��� ��

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

7KUHH�VHFWRUV VXEVDPSOH

/DUJH�PHGLXP � �� �� �� � �� ���

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

0HGLXP�VPDOO �� �� � ��� � �� ���

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

/DUJH�VPDOO �� �� �� �� � ��� ��

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

The table reports the difference between the mean inefficiency level of the size classes indicated in
the first column. In parenthesis we report the value of the difference in mean test, computed as :

 2
22

2
11

21

21
21 )1()1()( σσµµ −+−

+
−= NN

NN
gNN

t

where 221 −+= NNg  defines the number of degrees of freedom, iµ  is the mean of the i-th

group, iN  is the number of observations in the i-th group and 2
iσ  is the variance of the i-th group.

Under standard assumption, the test has a t-distribution.
Starred values are only significant at 90%; two -starred values are not significant; all other values
are significant at 99%.

7DEOH �D DOVR VKRZV WKDW WKH EDQNLQJ LQVWLWXWLRQV SUHVHQWLQJ WKH EHVW
SHUIRUPDQFHV DUH WKH 0HGLXP 	 /RQJ WHUP EDQNV� WKH 5HDO (VWDWH 	
0RUWJDJH %DQNV� DQG� TXLWH VXUSULVLQJO\� WKH 6SHFLDOLVHG *RYHUQPHQWDO &UHGLW
,QVWLWXWLRQV� ,Q )UDQFH DQG LQ WKH 8QLWHG .LQJGRP ,QYHVWPHQWV EDQNV DUH
DPRQJ WKH PRVW HIILFLHQW LQVWLWXWLRQV�
,Q RXU DQDO\VLV ZH DOVR FRPSDUH WKH OHYHO RI HIILFLHQF\ RI WKH WKUHH GLIIHUHQW

EDQNLQJ PRGHOV� 7DEOH � UHSRUWV WKRVH HVWLPDWHV� $V H[SHFWHG WKH 0LWWOH�
(XURSHDQ PRGHO VHHPV WR EH WKH PRVW HIILFLHQW EDQNLQJ V\VWHP� IROORZHG E\
WKH /DWLQ DQG $QJOR�6D[RQ PRGHO� 0RUHRYHU IRU DOO WKH WKUHH EDQNLQJ PRGHOV
VPDOO LQVWLWXWLRQV UHVXOW WR EH WKH PRVW HIILFLHQW RQHV� %RWK UHVXOWV DUH VWURQJO\
FRQILUPHG ZKHQ ZH XVH WKH PRUH KRPRJHQRXV VDPSOH LQFOXGLQJ RQO\ WKH
PRVW WUDGLWLRQDO EDQNLQJ LQVWLWXWLRQV�
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7DEOH �D ² (IILFLHQF\ OHYHOV DFURVV GLIIHUHQW EDQNLQJ PRGHOV

/DWLQ 0LWWOH�(XURSHDQ $QJORVD[RQ

0HDQ
�VW�GHY�

2EV� 0HDQ
�VW�GHY�

2EV� 0HDQ
�VW�GHY�

2EV�

)XOO VDPSOH

$OO VDPSOH ���� ���� ���� ��� ���� ���

����� ����� ������

6L]H

/DUJH ���� ��� ���� ��� ���� ��

����� ����� �����

0HGLXP ���� ��� ���� ��� ���� ��

����� ����� ������

6PDOO ���� ��� ���� ��� ���� ��

����� ����� �����

%DQNLQJ RUJDQL]DWLRQDO W\SH

&RPP ���� ��� ���� ��� ���� ���

����� ����� ������

&RRS ���� ��� ���� ��� �

����� �����

6	/ ���� ��� ���� ��� ���� �

����� ����� �����

2WKHU LQWHUPHGLDU\ DQG QRQ EDQNLQJ LQVWLWXWLRQV

,QYHVWPHQW EDQNV ���� �� ���� � ���� ��

����� ����� �����

5HDO (VWDWH 	 0RUWJDJH
EDQNV

���� �� ���� �� ���� �

����� ����� �����

1RQ�EDQNLQJ
LQVWLWXWLRQV

���� �� ���� � ���� �

����� ������ �����

+ROGLQJV ���� �� ��� �� ���� ��

����� ������ �����

0HG 	 /RQJ 7HUP ���� �� ���� �� �

����� �����

6SHFLDOL]HG *RYHUQ�
&UHGLW ,QVWLWXWLRQV

���� �� ���� �� �

����� �����

7KUHH�VHFWRUV VXEVDPSOH

/DWLQ 0LWWOH�(XURSHDQ $QJORVD[RQ

0HDQ
�VW�GHY�

2EV� 0HDQ
�VW�GHY�

2EV� 0HDQ
�VW�GHY�

2EV�

$OO VDPSOH ���� ���� ���� ��� ���� ���

����� ����� ������

6L]H

/DUJH ���� ��� ���� ��� ���� ��

����� ����� �����

0HGLXP ���� ��� ���� ��� ���� ��

����� ����� ������

6PDOO ���� ��� ���� ��� ���� ��

����� ����� �����
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7DEOH �E � 'LIIHUHQFH LQ PHDQ DPRQJ LQHIILFLHQF\ OHYHOV
E\ EDQNLQJ PRGHO DQG E\ GLPHQVLRQ

/DWLQ�0LWWOHXURSHDQ 0LWWOHXURSHDQ�$QJOR /DWLQ�$QJOR

)XOO VDPSOH �� ��� ���
������ ������� �������

7KUHH�VHFWRUV VXEVDPSOH �� ��� ���

������� ������� ������

/DWLQ 0LWWOH�(XURSHDQ $QJORVD[RQ

)XOO VDPSOH

/DUJH�PHGLXP �� �� �
������� ������� ������

0HGLXP�VPDOO �� � ��

������ ������ ������

/DUJH�VPDOO �� �� ��

������ ������ �������

7KUHH�VHFWRUV VXEVDPSOH

/DUJH�PHGLXP � �� ���
��� ������ �������

0HGLXP�VPDOO �� � ���

������� ������ ������

/DUJH�VPDOO �� �� ��

������� ������ �������

The first part of the table reports the difference between the mean inefficiency level of the bank
models indicated in the first row. The second part of the table reports the difference between the
mean inefficiency level of the size classes (in which each banking model has been divided) indicated
in the first column. In parenthesis we report the value of the difference in mean test, computed as :
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where 221 −+= NNg  defines the number of degrees of freedom, iµ  is the mean of the i-th

group, iN  is the number of observations in the i-th group and 2
iσ  is the variance of the i-th group.

Under standard assumption, the test has a t-distribution.
Starred values are only significant at 90%; two -starred values are not significant; all other values
are significant at 99%.

7KH UHVXOWV RI WKH SDQHO HVWLPDWLRQ JLYH D ILUVW HYLGHQFH RI ZLGH GLIIHUHQFHV
LQ WKH LQHIILFLHQF\ OHYHO E\ FRXQWU\ DQG E\ VHFWRU� :H UHFDOO WKDW WKHVH UHVXOWV
DUH REWDLQHG E\ FRPSDULQJ WKH SHUIRUPDQFHV RI EDQNLQJ EHORQJLQJ WR
GLIIHUHQW FRXQWULHV ZLWK UHVSHFW WR D FRPPRQ IURQWLHU� $V HYLGHQFHG DERYH
WKLV DSSURDFK GRHV QRW DOORZ WR DFFRXQW IRU GLIIHUHQFHV LQ LQHIILFLHQF\ GXH WR
HQYLURQPHQWDO FRQGLWLRQV DQG GLIIHUHQFHV LQ WKH WHFKQRORJ\ XVHG�



��

���� $QDO\VLV E\ FRXQWU\

7R FDSWXUH GLIIHUHQFHV ERWK LQ WKH FRVW IXQFWLRQDO IRUP DQG LQ WKH
WHFKQLFDO LQHIILFLHQF\ VWUXFWXUH RI WKH VL[ (XURSHDQ FRXQWULHV FRQVLGHUHG LQ
RXU VDPSOH� ZH SHUIRUP WKH UHJUHVVLRQV IRU HDFK FRXQWU\ VHSDUDWHO\� 7KLV
DQDO\VLV GRHV QRW DLP WR GLUHFWO\ FRPSDUH WKH UHVXOWV REWDLQHG IRU HDFK FRXQWU\
�VLQFH ZH DUH QRW DOORZHG WR UHODWH GLIIHUHQW FRVW IURQWLHUV� EXW WR LGHQWLI\ WKH
LQHIILFLHQF\ GHWHUPLQDQWV DQG WKH FKDUDFWHULVWLFV RI HDFK EDQNLQJ V\VWHP� )RU
WKDW SXUSRVH ZH XVH WKH %DWWHVH DQG &RHOOL PRGHO ������ ZKLFK DOORZV WR
VSHFLI\ WKH YDULDEOHV DIIHFWLQJ WHFKQLFDO LQHIILFLHQF\�
7KH HVWLPDWHV DUH REWDLQHG E\ WKH IROORZLQJ VLPXOWDQHRXV HVWLPDWLRQV RI

WKH HTXDWLRQV � DQG � GHVFULEHG DERYH�
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,Q WDEOH � ZH UHSRUW RQO\ WKH PRVW VLJQLILFDQW FRHIILFLHQWV RI WKH
LQHIILFLHQF\ HTXDWLRQ� ZKLOH IXOO HVWLPDWLRQ UHVXOWV DUH DYDLODEOH IURP WKH
DXWKRUV XSRQ UHTXHVW�
,Q RXU UHJUHVVLRQV LQIRUPDWLRQ RQ WKH HIIHFW WKDW ILUP·V VL]H FDQ KDYH RQ

WKH HIILFLHQF\ OHYHO DUH REWDLQHG E\ WKH OQ7$� DQG WKH WKUHH GXPPLHV 'VPDOO�
'PHGLXP DQG 'ODUJH� :KLOH WKH OQ7$ FDSWXUH WKH H[LVWHQFH RI D FRUUHODWLRQ
EHWZHHQ WKH EDQN WRWDO DVVHW DQG WKH FRVW HIILFLHQF\� WKH GLPHQVLRQ GXPPLHV
DFFRXQW IRU WKH LPSDFW WKDW EDQNV EHORQJLQJ WR GLIIHUHQW VL]H FODVV FDQ KDYH RQ
WKH LQHIILFLHQF\ OHYHOV�
&RPSDUHG WR WKH RPLWWHG YDULDEOH 'PHGLXP� WKH GXPP\ 'VPDOO SUHVHQWV D

VLJQLILFDQW DQG QHJDWLYH VLJQ� LQ WKH FDVH RI ,WDO\� 6SDLQ DQG 8.� VXSSRUWLQJ WKH
UHVXOWV REWDLQHG IURP WKH FRPPRQ IURQWLHU DQDO\VLV WKDW VPDOO EDQNV SHUIRUP
FORVHU WR WKH HIILFLHQW IURQWLHU� 7KHVH UHVXOWV DUH DSSDUHQWO\ LQ FRQWUDGLFWLRQ
ZLWK WKH QHJDWLYH VLJQ RI WKH OQ7$ FRHIILFLHQW LQGLFDWLQJ DQ DSSDUHQW GHFOLQH
LQ WKH FRVW LQHIILFLHQF\ DV EDQN WRWDO DVVHW JURZV IRU DOPRVW DOO FRXQWULHV� ,Q
GHHG WKLV FRHIILFLHQW DLPV WR FDSWXUH WKH LQIOXHQFH RI WKH WRWDO DVVHW GLPHQVLRQ
RQ WKH HIILFLHQF\ RI EDQNV LQGHSHQGHQWO\ IURP WKH FODVV GLPHQVLRQ WR ZKLFK
WKH ILUP EHORQJV� 7KHUHIRUH ZH FRXOG H[SHFW WR ILQG D QHJDWLYH UHODWLRQ
EHWZHHQ WRWDO DVVHW DQG LQHIILFLHQF\ FRVW LQVLGH WKH PRVW HIILFLHQW VPDOO VL]H

JURXS
�

�

�

(YHQ WKRXJK WKH FULWHULD XVHG WR EXLOG WKH GLPHQVLRQ JURXS FRXOG JHQHUDWH D SUREOHP
RI FROOLQHDULW\ EHWZHHQ G6L]H GXPPLHV DQG OQ7$� ORRNLQJ DW WKH FRUUHODWLRQ PDWUL[ RI WKH
FRHIILFLHQWV ZH FDQ H[FOXGH WKH H[LVWHQFH RI VXFK D SUREOHP LQ RXU DQDO\VLV�



��

7DEOH � ² 7KH GHWHUPLQDQWV RI LQHIILFLHQF\ E\ FRXQWU\

9DULDEOHV )UDQFH *HUPDQ\ ,WDO\ 1HWKHUODQGV 6SDLQ 8.

6L]H

/Q7$ ����� ������ ����� ������ ������ ������

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

'VPDOO ����� ����� ������ ������ ������ ������

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

'ODUJH ������ ����� ������ ���� ����� ����

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

,QVWLWXWLRQDO W\SH

&RPP ���� ������ ����� ����� ������ ������

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

&RRS ������ ������ ������ ����� ������ �

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

6	/ ����� ������ ������ � ������ �����

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

,QYEDQNV ������ � � ����� ����� ������

�������� � � ������� ������� ��������

5HDO (VWDWH DQG 0RUWJDJH
%DQNV � � ����� ������ ������

� � ������� �������� ��������

+ROGLQJV ������ � ����� ����� ������ ������

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

0HG	ORQJ ����� ������ ������ ����� � �

�������� ������� �������� ������ � �

6SHFLDOLVHG *RYHUQDPHQWDO
&UHGLW ,QVWLWXWLRQV ������ ������ ������ � � �

�������� �������� �������� � � �

7UHQG

����� ����� ����� ���� ����� ������

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

3RUWIROLR FRPSRVLWLRQ

/LTXLGLW\D ������ ����� ������ ����� ������ �����

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

$VVHW LWHPV E ����� ����� ����� ����� ����� �����

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

/LDELOLWLHVF ����� ����� ������ ������ ����� ������

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

$VVHW LWHPV FRPSRVLWLRQG ����� ����� ����� ������ � �����
������� ������� ������ �������� ������� �������
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Follows table 6

9DULDEOHV )UDQFH *HUPDQ\ ,WDO\ 1HWKHUODQGV 6SDLQ 8.

3HUIRUPDQFH

52$ ������ ������ ������ ������ ����� �����

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

1RQ LQWHUHVW LQFRPHH ����� ����� ����� ����� ����� �����

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

,QWHUHVW LQFRPHI � ����� ������ ����� ����� ������

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

1RQ LQWHUHVW H[SHQVHVJ � ����� ����� ����� ����� �����
������� �������� ������� ������� ����� �������

&DSLWDOL]DWLRQ

&DSLWDO SOXV UHVHUYHV�7$ ����� ����� ����� ����� ����� �����
������� ������ ������� ������� ������� ��������

7UHQG

����� ����� ����� ���� ����� ������

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

*RRGQHVV RI ILW LQGLFDWRUVK

σ2 ����� ������ ����� ����� ����� �����

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

γ ���� ����� ����� ����� ����� �����

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

/RJ�OLNHOLKRRG ��� ��� ��� ��� ��� ���

1� RI FURVV�VHFWLRQV ��� �� ��� ��� �� ��

Table  6 reports magnitude and t-statistics of the most significant coefficients of the inefficiency
equation  (dj5, j=0,…, 24) obtained by the simultaneous estimation of the following system
performed separately for each country:
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/RRNLQJ DW WKH EDQNLQJ RUJDQLVDWLRQDO W\SH LQGLFDWRUV� ZH FDQ REVHUYH D
ZLGH GLIIHUHQFH DFURVV FRXQWULHV� $OO WKH FRHIILFLHQWV KDYH WR EH LQWHUSUHWHG
ZLWK UHVSHFW WR WKH RPLWWHG GXPP\� WKDW LV WKH QRQ�EDQNLQJ LQVWLWXWLRQV IRU DOO
FRXQWULHV ZLWK WKH H[FHSWLRQ RI *HUPDQ\� ZKHUH LQVWHDG WKH RPLWWHG GXPP\
LV 5HDO (VWDWH 	 0RUWJDJH %DQNV �EHLQJ WKH GDWD RQ QRQ�EDQNLQJ LQVWLWXWLRQV
QRW DYDLODEOH�� :LWK IHZ H[FHSWLRQV� FRXQWU\ DQDO\VLV UHVXOWV DUH FRQVLVWHQW
ZLWK WKH JHQHUDO UHVXOWV SUHVHQWHG LQ WDEOH �D� ,Q SDUWLFXODU� LQ ,WDO\ DQG LQ
*HUPDQ\ 0HGLXP 	 /RQJ 7HUP %DQNV DQG 6SHFLDOLVHG *RYHUQPHQWDO &UHGLW
,QVWLWXWLRQV DSSHDU WR EH WKH OHVV LQHIILFLHQW LQVWLWXWLRQV� 5HDO (VWDWH 	
0RUWJDJH %DQNV KDYH D SRVLWLYH HIIHFW RQ WKH WHFKQLFDO LQHIILFLHQF\ LQ 6SDLQ
DQG 8.� ,QYHVWPHQW EDQNV VKRZ D QHJDWLYH VLJQ LQ 8.�
:LWK UHVSHFW WR WKH JHQHUDO UHVXOWV &RPPHUFLDO EDQNV LQ 6SDLQ DQG

&RPPHUFLDO DQG &RRSHUDWLYHV EDQNV LQ *HUPDQ\ VHHP WR SUHVHQW KLJKHU
OHYHOV RI HIILFLHQF\�
7KH PDLQ FDYHDW RI WKRVH UHVXOWV LV UHSUHVHQWHG E\ WKH ODFN RI KRPRJHQHLW\

RI WKH GDWD VHW XVHG� IRU H[DPSOH� QRW DOO WKH LQVWLWXWLRQDO W\SHV DUH SUHVHQW LQ

WKH FRXQWU\ DQDO\VHG
��

� $W WKH VDPH WLPH� VLQFH ZH DUH LQWHUHVWHG LQ FDSWXULQJ
WKH FKDUDFWHULVWLFV RI HDFK FRXQWU\·V EDQNLQJ V\VWHP� ZH SUHIHU WR FKRRVH
DV\PPHWULF FRXQWU\ VDPSOHV� %\ VWDQGDUGLVLQJ WKH VDPSOH DFURVV FRXQWULHV
�VHOHFWLQJ RQO\ FRPPRQ EDQNLQJ W\SHV� RU WKH VDPH QXPEHU RI EDQNV KDYLQJ
WKH VDPH GLPHQVLRQ� ZH ZRXOG JDLQ LQ KRPRJHQHLW\ DQG FRPSDUDELOLW\ RI WKH
UHVXOWV� EXW ZH ZRXOG ORVH LPSRUWDQW LQIRUPDWLRQ DERXW WKH VSHFLILF FRXQWU\
IHDWXUHV�
/RRNLQJ DW WKH VSHFLILF EDQN EDODQFH LQGLFDWRUV� ZH FDQ KDYH PRUH LQVLJKWV

DERXW WKH GHWHUPLQDQWV RI LQHIILFLHQF\�
7KH FRHIILFLHQW /LTXLGLW\ �VHFXULWLHV DFWLYLW\ DV D IUDFWLRQ RI WRWDO DVVHW�

VKRZV D VLJQLILFDQW DQG QHJDWLYH VLJQ IRU ,WDO\� 6SDLQ� )UDQFH DQG SRVLWLYH IRU
8.� ,Q RUGHU WR FRUUHFWO\ LQWHUSUHW WKLV UHVXOW� ZH VKRXOG UHIHU WR WKH
FRPSRVLWLRQ RI WKH VHFXULW\ YDULDEOH ZKLFK LQGLIIHUHQWO\ LQFOXGH VKRUW�WHUP
LQYHVWPHQWV� WUDGLQJ VHFXULWLHV� SXEOLF VHFWRU VHFXULWLHV� HTXLW\ LQYHVWPHQWV�
7KRVH DFWLYLWLHV DUH GLIIHUHQW IRU WKH FRXQWULHV DQDO\VHG� DQG SDUWLFXODUO\ IRU
8. �ZKLFK LV WUDGLWLRQDOO\ GHVLJQDWHG DV D VHSDUDWHG EDQNLQJ FRXQWU\�� 3UREDEO\�
WKH PRUH FRPSOH[ VWUXFWXUH RI WKH VHFXULW\ DFWLYLW\ LQ 8. PDNHV WKLV DFWLYLW\
PRUH FRVW DEVRUELQJ WKDQ LQ RWKHU FRXQWULHV� 2Q WKH FRQWUDU\� LQ ,WDO\� LQ
6SDLQ� DQG LQ )UDQFH EHLQJ HQJDJHG LQ JUHDWHU DPRXQWV RI VHFXULW\ WUDGH KDYH D
QHJDWLYH LPSDFW RQ FRVW HIILFLHQF\�
7KH FRHIILFLHQW RI $VVHW LWHPV LV VLJQLILFDQWO\ SRVLWLYH IRU ,WDO\� 6SDLQ DQG

8. �IRU WKH RWKHUV FRXQWULHV WKH FRHIILFLHQW LV QRW VLJQLILFDQW�� 7KLV SRVLWLYH
VLJQ VXJJHVWV WKDW EDQNV HQJDJHG LQ KLJKHU OHQGLQJ DFWLYLW\ WHQG WR EH OHVV

��

7KH XVH RI GLIIHUHQW WHFKQLFDO HIILFLHQF\ VSHFLILFDWLRQ GXH WR WKH SUHVHQFH RI GLIIHUHQW
LQVWLWXWLRQDO W\SH GRHV QRW VLJQLILFDQWO\ FKDQJH WKH UHVXOWV REWDLQHG RQ WKH RWKHU SDUDPHWHUV�
5HVXOWV DUH DYDLODEOH IURP WKH DXWKRUV XSRQ UHTXHVW�



��

HIILFLHQW
��

� $ SODXVLEOH H[SODQDWLRQ LV WKDW WKHVH EDQNV DUH SDUWLFXODUO\ H[SRVHG
WR FUHGLW ULVN DQG WKHUHIRUH IDFH KLJKHU FRVWV LQHIILFLHQFLHV FRQQHFWHG ZLWK WKH
PRQLWRULQJ DQG FROOHFWLRQ RI GHEWV DFWLYLWLHV�
7KH SRVVLELOLW\ WR DFFHVV WR D VWDEOH EDVH RI GHSRVLWV� PHDVXUHG E\ WKH

/LDELOLWLHV� VHHPV WR KDYH D SRVLWLYH LPSDFW RQ HIILFLHQF\ IRU ,WDO\ DQG 8.� DV
HYLGHQFHG E\ WKH QHJDWLYH VLJQ RI WKH FRHIILFLHQW� 2Q FRQWUDU\ WKH /LDELOLWLHV
FRHIILFLHQW SUHVHQWV D SRVLWLYH VLJQ IRU *HUPDQ\�
,W LV LQWHUHVWLQJ WR QRWH WKDW WKH FXVWRPHU FRPSRQHQW RI GHSRVLWV

�/LDELOLWLHV FRPSRVLWLRQ� JHQHUDOO\ KDYH D SRVLWLYH VLJQ� LQGLFDWLQJ WKDW WKH
SRVLWLYH LPSDFW RQ HIILFLHQF\ LV PDLQO\ GXH WR LQWHU�EDQNLQJ GHSRVLWV�
7KH FRHIILFLHQW RQ WKH 52$$ LV VLJQLILFDQWO\ QHJDWLYH IRU *HUPDQ\ DQG

,WDO\ LQGLFDWLQJ WKDW IRU WKHVH FRXQWULHV KLJKHU SURILWDELOLW\ LV UHODWHG WR JUHDWHU
HIILFLHQF\� 2Q WKH FRQWUDU\� WKH VLJQLILFDQWO\ SRVLWLYH VLJQ RI WKH VDPH
FRHIILFLHQW IRU 8. LQGLFDWHV WKDW WKH $QJOR�6D[RQ PRGHO UHDOL]HV KLJKHU OHYHO
RI SURILWDELOLW\ DW WKH H[SHQVHV QRW RQO\ RI KLJKHU OHYHO RI WRWDO FRVW EXW DOVR RI
ODUJHU GLVWDQFH EHWZHHQ WKH FRVW DQG WKH HIILFLHQW IURQWLHU� 7KLV VXJJHVWV WKDW
IRU WKLV FRXQWU\ URRP H[LVWV IRU IXUWKHU LPSURYLQJ SURILWDELOLW\ E\ UHGXFLQJ WKH
LQHIILFLHQF\ JDS�
7KH VLJQLILFDQW SRVLWLYH VLJQ RI WKH QRQ LQWHUHVW H[SHQVHV FRHIILFLHQW LQ DOO

FRXQWU\ UHJUHVVLRQV� FRQILUPV WKH K\SRWKHVLV WKDW ILUPV ZLWK KLJKHU WRWDO FRVWV
DUH PRVW OLNHO\ WR GHYLDWH IURP WKH RSWLPDO IURQWLHU�
$ QRWHZRUWK\ UHVXOW RI WKH DQDO\VLV LV WKH LPSDFW RI WKH QRQ�LQWHUHVW

LQFRPH RQ WKH WHFKQLFDO LQHIILFLHQF\� ZKLFK LV SRVLWLYH DQG KLJKO\ VLJQLILFDQW
�ZLWK WKH H[FHSWLRQ RI )UDQFH� IRU DOO FRXQWULHV� 7KLV UHVXOW PD\ EH DQ XVHIXO
FRQWULEXWH WR WKH GLVFXVVLRQ DERXW WKH ZD\ EDQNV VKRXOG DSSURDFK WKH PRUH
FRPSHWLWLYH PDUNHW SURPRWHG E\ WKH (XURSHDQ 8QLRQ� 7KH QRQ�LQWHUHVW
LQFRPH LV WKH VWDQGDUG DOWHUQDWLYH WR WKH UHGXFWLRQ LQ WKH RSHUDWLQJ FRVWV
SURSRVHG WR IDFH WKH VKDUS UHGXFWLRQ RI WKH PDLQ EDQN·V SURILW VRXUFH� WKH
LQWHUHVW LQFRPH� 2XU UHVXOWV KLJKOLJKW KRZ WKLV DOWHUQDWLYH FDQQRW EH HIILFLHQWO\
RXWSHUIRUPHG ZLWKRXW D SUHOLPLQDU\ UHGXFWLRQ RI WKH RSHUDWLQJ FRVWV DQG
SDUWLFXODUO\ RI WKH JDS EHWZHHQ WRWDO FRVWV DQG WKH HIILFLHQW IURQWLHU�
7KH FDSLWDOLVDWLRQ LQGLFDWRU VKRZV D SRVLWLYH DQG VLJQLILFDQW VLJQ IRU

*HUPDQ\ DQG ,WDO\� 7KH FDSLWDO UHTXLUHPHQW FRQVWLWXWHV D UHOHYDQW FRQVWUDLQW
IRU EDQNV� UHGXFLQJ IOH[LELOLW\ LQ WKH FRVW VWUXFWXUH� 2QO\ IRU *HUPDQ\� 6SDLQ
DQG ,WDO\ ZH FDQ REVHUYH DQ LQFUHDVH LQ WKH LQHIILFLHQF\ RYHU WLPH� ZKLFK
VKRZV DQ LQFUHDVH RYHU WKH VL[ \HDU SHULRG�

�� &RQFOXVLRQ

,Q WKLV SDSHU ZH KDYH DQDO\VHG WKH SHUIRUPDQFH RI (XURSHDQ EDQNV LQ YLHZ
RI WKH FRQVWLWXWLRQ RI WKH (XURSHDQ 0RQHWDU\ 8QLRQ� $V WKH (XURSHDQ

��

0HVWHU ������ ILQGV WKH VDPH UHVXOW IRU 6	/ EXW QRW IRU 0XWXDOV� RQ WKH FRQWUDU\�
$OOHQ 	 5DL ������ ILQG D QHJDWLYH VLJQ IRU WKH VDPH FRHIILFLHQW�



��

0RQHWDU\ 8QLRQ EULQJV EDQNV LQWR FORVHU FRPSHWLWLRQ RQO\ WKH PRVW HIILFLHQW
FDQ UHDFK D OHDGHU SRVLWLRQ LQ WKH FRPPRQ PDUNHW� ZKLOH WKH ZHDNHVW EDQNV�
E\ ORRVLQJ WKHLU PDUNHW VKDUH� ZLOO EH LQGXFHG WR OHDYH WKH PDUNHW RU WR PHUJH
ZLWK WKH PRUH HIILFLHQW ILUPV�
7KH DQDO\VLV� EDVHG RQ DQ LQWHUQDWLRQDO GDWDEDVH RI ILQDQFLDO LQVWLWXWLRQV� LV

IRFXVHG RQ WKH GHWHUPLQDQWV RI DQ\ GHYLDWLRQ IURP FRVW PLQLPLVLQJ�
7KH UHVXOWV LQGLFDWH WKH DSSURSULDWHQHVV RI WKH VSHFLILFDWLRQV XVHG WR PRGHO

ERWK WKH FRVW IXQFWLRQ DQG WKH WHFKQLFDO LQHIILFLHQF\� $OO WKH TXDOLWDWLYH DQG
TXDQWLWDWLYH YDULDEOHV DUH VLJQLILFDQW FRPSRQHQWV LQ H[SODLQLQJ WKH FRVW
LQHIILFLHQF\� 7KH HVWLPDWLRQ RI WKH PRGHO RYHU WKH SHULRG ������� VKRZV WKDW
WKHUH LV VSDFH IRU DOO EDQNV WR LPSURYH WKH HIILFLHQF\ RI WKH SURGXFWLYH SURFHVV
E\ UHGXFLQJ GHYLDWLRQV IURP WKH RSWLPDO IURQWLHU� 7KH DQDO\VLV DOVR HYLGHQFHV
WKH H[LVWHQFH RI VLJQLILFDQW HIILFLHQF\ JDSV DPRQJ WKH SHUIRUPDQFHV RI EDQNV
EHORQJLQJ WR GLIIHUHQW FRXQWULHV DQG GLIIHUHQW LQVWLWXWLRQDO W\SHV� 7KLV VXJJHVWV
WKDW� DW WKH EHJLQQLQJ RI WKH (XURSHDQ 0RQHWDU\ 8QLRQ� QDWLRQDO EDUULHUV DQG
UHJXODWRU\ IUDPHZRUNV DUH VWLOO UHVSRQVLEOH IRU D VXERSWLPDO SHUIRUPDQFH RI
ILQDQFLDO LQVWLWXWLRQV� $PRQJ FRXQWULHV� UHVXOWV VXJJHVW WKDW WKH *HUPDQ EDQNV
SHUIRUP EHWWHU WKDQ EDQNV EHORQJLQJ WR WKH RWKHU FRXQWULHV� IROORZHG E\
)UDQFH DQG 1HWKHUODQGV� 2Q WKH FRQWUDU\ WKH 8. ILQDQFLDO LQVWLWXWLRQV VKRZ
WKH OHVV HIILFLHQW SHUIRUPDQFH�
)URP WKHVH UHVXOW ZH PD\ LQIHU WKDW WKH XQLYHUVDO EDQNLQJ V\VWHP�

SHUPLWWLQJ D PRUH IXQFWLRQDO LQWHJUDWLRQ EHWZHHQ FRPPHUFLDO DQG LQYHVWPHQW
DFWLYLWLHV� PRUH WKDQ VHSDUDWHG EDQNLQJ V\VWHP DOORZV IRU SURGXFWLRQ SODQV
FORVHU WR WKH RSWLPDO IURQWLHU� $OWKRXJK WKLV UHVXOW QHHGV IXUWKHU DQG PRUH
GLUHFW LQYHVWLJDWLRQ� LW FRQWULEXWHV WR VXSSRUW WKH WHQGHQF\ RI EDQNLQJ V\VWHPV
WR PRYH WRZDUGV PRUH LQWHJUDWHG DQG PXOWLIXQFWLRQDO VWUXFWXUHV�
%H\RQG WKHVH GLIIHUHQFHV� WKH DQDO\VLV DOORZV XV WR SRLQW RXW VRPH FRPPRQ

LQVLJKWV� 8VHIXO VXJJHVWLRQV FDQ EH GUDZQ E\ ORRNLQJ DW WKH GHWHUPLQDQWV RI
LQHIILFLHQF\� $ FRPPRQ UHVXOW LV WKH QHJDWLYH UHODWLRQVKLS EHWZHHQ WKH FRVW WR
LQFRPH UDWLR DQG WKH QRQ�LQWHUHVW LQFRPH RQ RQH VLGH DQG WKH FRVW
LQHIILFLHQF\ RQ WKH RWKHU� 7KLV VXJJHVWV WKDW LQ RUGHU WR HIILFLHQWO\ DSSURDFK
WKH LQFUHDVLQJ (XURSHDQ FRPSHWLWLRQ� EDQNV VKRXOG ILUVW DFW RQ RSHUDWLQJ FRVWV
DQG SURGXFH FORVHU WR WKH HIILFLHQW IURQWLHU� 2QO\ DIWHU WKLV DGMXVWPHQW� WKH\
PD\ FRQFHQWUDWH RQ WKH GHYHORSPHQW RI LQFRPH VRXUFHV RWKHU WKDQ LQWHUHVW
UDWH� $OVR WKH FDSLWDO UHTXLUHPHQW QHJDWLYHO\ DIIHFWV FRVW HIILFLHQF\� 7KLV
FRQVWUDLQW� HYHQ PRUH VWULFW DV D FRQVHTXHQFH RI WKH ,, (XURSHDQ 'LUHFWLYH IRU
%DQNLQJ ,QGXVWU\� UHGXFHV IOH[LELOLW\ LQ WKH FRVW VWUXFWXUH� 0RUHRYHU� UHVXOWV
HYLGHQFH WKDW EDQNV HQJDJHG LQ KLJKHU OHQGLQJ DFWLYLW\ DQG PRUH H[SRVHG WR
FUHGLW ULVN� WHQG WR EH OHVV HIILFLHQW� 7KLV VXJJHVWV WKH RSSRUWXQLW\ IRU WKHVH
EDQNV WR LPSURYH WKH PDQDJHPHQW RI WKH FUHGLW ULVN E\ HQKDQFLQJ WKHLU
PRQLWRULQJ DQG FROOHFWLRQ RI GHEW DFWLYLWLHV� E\ GHYHORSLQJ PRUH DFFXUDWH
PHDVXUH RI ULVN� DQG E\ D ZLGHU XVH RI FUHGLW GHULYDWLYHV�
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$FNQRZOHGJHPHQWV

7KLV SDSHU KDV EHHQ SUHVHQWHG DW WKH ��WK (XUR :RUNLQJ *URXS RQ )LQDQFLDO
0RGHOOLQJ� KHOG LQ 9DOHQFLD� 6SDLQ� ���� $SULO� ����� 7KH DXWKRUV WKDQN WKH
SDUWLFLSDQWV WR WKH FRQIHUHQFH IRU WKH KHOSIXO LQVLJKWV� $ SDUWLFXODU WKDQN WR
0� 'LHWVFK� $� /R]DQR 9LYDV� ,� +DVDQ DQG $� 6DQWRPHUR� ZKLFK SURYLGH
XVHIXO FRPPHQWV DQG VXJJHVWLRQV RQ DQ HDUOLHU YHUVLRQ RI WKH SDSHU� :H DOVR
ZLVK WR WKDQN $� &XRPR IRU WKH KHOSIXO VXSSRUW ZLWK GDWD� 7KH XVXDO
GLVFODLPHU DSSOLHV�

5HIHUHQFHV

$OOHQ /� DQG $� 5DL ������ 2SHUDWLRQDO HIILFLHQF\ LQ EDQNLQJ� DQ LQWHUQDWLRQDO FRPSDULVRQ�
-RXUQDO RI %DQNLQJ DQG )LQDQFH� Q� ��� SS� ��������

%DJHOOD 0�� &� &DYDOOR DQG 6�3�6� 5RVVL ������ &RVW HIILFLHQF\ RI WKH (XURSHDQ %DQNLQJ
V\VWHP� D 6WRFKDVWLF )URQWLHU DSSURDFK� LQ &(,6 :RUNLQJ 3DSHU 1� ���

%DWWHVH (�� 3UDVDGD 5DR '�6� DQG &RHOOL 7� ������ $Q ,QWURGXFWLRQ WR (IILFLHQF\ DQG 3URGXFWLYLW\

$QDO\VLV .OXZHU $FDGHPLF 3XEOLVKHUV� %RVWRQ � 1RYHPEHU�

%DWWHVH *� (� DQG 7� &RHOOL ������ $ 0RGHO IRU 7HFKQLFDO ,QHIILFLHQF\ (IIHFWV LQ D 6WRFKDVWLF
)URQWLHU 3URGXFWLRQ )XQFWLRQ IRU 3DQHO GDWD� (PSLULFDO (FRQRPLFV� Q� ��� SS ����
����

%DXHU 3�:�� $�1� %HUJHU DQG '�%� +XPSKUH\ ������ (IILFLHQF\ DQG SURGXFWLYLW\ JURZWK LQ
86 EDQNLQJ� LQ +�2� )ULHG� &�$�.�/RYHOO� DQG 6�6�6FKPLGW� HGV� 7KH PHDVXUHPHQW
RI SURGXFWLYH HIILFLHQF\ � WHFKQLTXHV DQG DSSOLFDWLRQV� 2[IRUG 8QLYHUVLW\ 3UHVV� 8.
SS���������

%DXHU 3�:�� $�1� %HUJHU *� '� )HUULHU DQG '�%� +XPSKUH\ ������ &RQVLVWHQF\ FRQGLWLRQV
IRU UHJXODWRU\ DQDO\VLV RI ILQDQFLDO LQVWLWXWLRQV� D FRPSDULVRQ RI IURQWLHU
HIILFLHQF\ PHWKRGV� )RUWKFRPLQJ LQ -RXUQDO RI (FRQRPLFV DQG %XVLQHVV�

%HUJ 6� $�� )� )¡UVXQG� /� +MDOPDUVRQ DQG 0� 6XRPLQHQ ������ %DQNLQJ HIILFLHQF\ LQ WKH
1RUGLF &RXQWULHV� -RXUQDO RI %DQNLQJ DQG )LQDQFH� Q� ��� SS� �������

%HUJHU $�1� ������ 'LVWULEXWLRQ�)UHH·V (VWLPDWHV RI (IILFLHQF\ LQ WKH 8�6� %DQNLQJ ,QGXVWU\
DQG WHVWV RI WKH 6WDQGDUG 'LVWULEXWLRQDO $VVXPSWLRQV� -RXUQDO RI 3URGXFWLYLW\

$QDO\VLV� Q� � SS� �������

%HUJHU $�1� DQG '�%� +XPSKUH\ ������ 7KH 'RPLQDQFH RI ,QHIILFLHQFLHV RYHU 6FDOH DQG
3URGXFW 0L[ (FRQRPLHV LQ %DQNLQJ� -RXUQDO RI 0RQHWDU\ (FRQRPLFV� Q� ��� ����
����

%HUJHU $�1� DQG '�%� +XPSKUH\ ������ (IILFLHQF\ RI ILQDQFLDO LQVWLWXWLRQV� LQWHUQDWLRQDO
VXUYH\ DQG GLUHFWLRQV IRU IXWXUH UHVHDUFK� IRUWKFRPLQJ LQ (XURSHDQ -RXUQDO RI

2SHUDWLRQDO 5HVHDUFK� 6SHFLDO LVVXH RQ 1HZ $SSURDFKHV LQ (YDOXDWLQJ WKH
3HUIRUPDQFH RI )LQDQFLDO ,QVWLWXWLRQV�
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%HUJHU $�1� DQG /�-� 0HVWHU ������ ,QVLGH WKH %ODFN %R[� :KDW ([SODLQV 'LIIHUHQFHV LQ WKH
(IILFLHQFLHV RI )LQDQFLDO ,QVWLWXWLRQV"� -RXUQDO RI %DQNLQJ DQG )LQDQFH� ��� ����
����

&XPPLQV -�'� DQG +� =L ������ 0HDVXULQJ &RVW (IILFLHQF\ LQ WKH 8�6� /LIH ,QVXUDQFH
,QGXVWU\ � (FRQRPHWULF DQG 0DWKHPDWLFDO 3URJUDPPLQJ $SSURDFKHV� 7KH
)LQDQFLDO ,QVWLWXWLRQ &HQWUH RI WKH :KDUWRQ 6FKRRO� :RUNLQJ SDSHU Q� ��
8QLYHUVLW\ RI 3HQQV\OYDQLD�

'DYLGVRQ 5� DQG -�*� 0DF.LQQRQ ������ (VWLPDWLRQ DQG ,QIHUHQFH LQ (FRQRPHWULFV� 2[IRUG
8QLYHUVLW\ 3UHVV�

'LHWVFK 0�� *�'� )HUULHU DQG /�:HLOO ������ ,QWHJUDWLRQ DQG EDQNLQJ SHUIRUPDQFH LQ WKH
(XURSHDQ 8QLRQ� SURGXFWLYLW\� WHFKQLFDO HIILFLHQF\� VFDOH HIILFLHQF\� FRVW
HIILFLHQF\ DQG SURILW HIILFLHQF\� &(,6 :RUNLQJ 3DSHU Q����

'LHWVFK 0� DQG $� /R]DQR 9LYDV ������ +RZ WKH HQYLURQPHQW GHWHUPLQHV WKH HIILFLHQF\ RI
EDQNV� D FRPSDULVRQ EHWZHHQ WKH )UHQFK DQG 6SDQLVK EDQNLQJ LQGXVWULHV� &(,6

:RUNLQJ 3DSHU Q����

)DYHUR &� DQG /� 3DSL ������ 7HFKQLFDO HIILFLHQF\ DQG VFDOH HIILFLHQF\ LQ WKH ,WDOLDQ EDQNLQJ
VHFWRU� D QRQ�SDUDPHWULF DSSURDFK� $SSOLHG HFRQRPLFV� Q��� SS��������

)HUULHU '� DQG &�$� .QR[ /RYHOO ������ 0HDVXULQJ &RVW (IILFLHQF\ LQ %DQNLQJ� -RXUQDO RI

(FRQRPHWULFV� Q��� SS ��������

)HFKHU )� DQG 3� 3HVWLHDX ������ (IILFLHQF\ DQG &RPSHWLWLRQV LQ 2(&' ILQDQFLDO 6HUYLFHV LQ
+� 2� )ULHG� &�$�.� /RYHOO� DQG 6�6� 6FKPLGW �HGV�� 7KH 0HDVXUHPHQW RI 3URGXFWLYH

(IILFLHQF\� 7HFKQLTXH DQG $SSOLFDWLRQV� 2[IRUG 8QLYHUVLW\ 3UHVV� 8.� SS� �������

+XPSKUH\ '�%� ������ :K\ GR HVWLPDWHV RI EDQN VFDOH HFRQRPLHV GLIIHU" )HGHUDO 5HVHUYH %DQN
RI 5LFKPRQG (FRQRPLF 5HYLHZ� SS� ������

+XQWHU :�&� DQG 6� 7LPPH ������ &RUH GHSRVLWV DQG SK\VLFDO FDSLWDO � D UH�H[DPLQDWLRQ RI
EDQN VFDOH HFRQRPLHV DQG HIILFLHQF\ ZLWK TXDVL�IL[HG LQSXWV� -RXUQDO RI 0RQH\

&UHGLW DQG %DQNLQJ� Q���� SS��������

0HVWHU /� ������ (IILFLHQF\ LQ WKH 6DYLQJ 	 /RDQV LQGXVWU\� -RXUQDO RI %DQNLQJ DQG )LQDQFH� ���
���� SS� ��������

3DUULOOR )� ������ /D PRQHWD XQLFD H OH EDQFKH� 5LYLVWD %DQFDULD�

3DVWRU -� 0�� )� 3pUH] DQG -� 4XHVDGD ������ (IILFLHQF\ $QDO\VLV LQ %DQNLQJ )LUPV� DQ
LQWHUQDWLRQDO FRPSDULVRQ� (XURSHDQ -RXUQDO RI 2SHUDWLRQDO 5HVHDUFK� YRO� ��� Q� �� SS�
�������

5HVWL $� ������ (YDOXDWLQJ WKH FRVW HIILFLHQF\ RI WKH ,WDOLDQ EDQNLQJ V\VWHP � ZKDW FDQ EH
OHDUQW IURP WKH MRLQW DSSOLFDWLRQ RI SDUDPHWULF DQG QRQ�SDUDPHWULF WHFKQLTXHV�
-RXUQDO RI EDQNLQJ DQG )LQDQFH� Q���� SS���������

6DQWRPHUR $� ������ $�0� 0RGHOOLQJ WKH %DQNLQJ )LUP� -RXUQDO RI 0RQH\� &UHGLW� DQG %DQNLQJ�
YRO���� Q� �

6WHYHQVRQ 5�)� ������ /LNHOLKRRG )XQFWLRQV IRU *HQHUDOLVHG 6WRFKDVWLF )URQWLHU (VWLPDWLRQ�
-RXUQDO RI (FRQRPHWULFV� Q� ��� SS� ������
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