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Abstract

The primary purpose of this paper is to measure the differences in technology and production
efficiency among 220 commercial banks in Taiwan, Hong Kong, China, Japan, and South
Korean during 2004-2007. This will enable us to explore the differences in resource
operation and production level so as to establish a mutual learning benchmark for the East
Asian regional banks. To further consider the differences in the production technology of
different regions, this study eliminates the impact of environment variables and banking
features and examines the differences in technology efficiency and production efficiency in
these regions. The empirical findings show that both the Metatechnology efficiency and the
technology gap ratio are significantly well-performed take place in China and Japan. In
addition, the efficiency performance and technology gap ratio in the private and new banking
sectors are significantly greater than those in the public and old banking sectors. However, if
the effects of environmental variables and banking features are not eliminated, we find that
both efficiency values and technology gap ratio may have been underestimated and the
ranking of technology efficiency and the technology gap ratio are significantly different from
region to region.
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fbzffife - FEE MBI T &7 R A RPRIA R E Wik - (B RS 5S 2 58
HEGR - BN FHERANBEZEREZE - DL 1997 Fiiilsrlfa e - EiFa
DN SRS 2 B B RIS - &I A 5 SR (2R B EE g JRU e (55 1 5 i me N W S e
5 B B ZEAE 5 SN E AR RS 1997 4l R 1% - W omE s R e Emk - B TR
in=_, 2 "RoaEilgs , - ERAER " RIIEER ) o BRI E AR S A E
S o FHILATRN » v gk DAL 25 B A (a1 KB R T AR ST B SR AR SR T 2 TR
FERRELT - R B o W S AR B R B L

H e P b & 22 e Rl i 5 B FR AL - SRTT sl m) B H L B S 2 15 1 2 4
J& » DAAIFE 2R M@ I 1 2 B 5t (Rl - S E SR TRIRSE SR AR E R 2 22
WES SR BER TR W IS AL o BB 22 1= 221 55 o B n th i B PR g ' PR
EEEEE - T - PE - BARKE®R AR - 1R E 5 RRHE S
Y] - REAPA M AL BT ~ SRS AR R tHL » 0 A BRSO B
fem - INEECHR/ MEZE RIS IR AR ETEE) - EREEEE T HARFERD
BREZE - BEREHEEE A RBITY - e g s SRR R AR R - K - EE
GHPFEE T - A BB R R IR A& SR T RUARE R - S S @ SR TR 4R
FEERT K ME L 72528 - QAT R0 » AR NMEZIRTT - (FRhiiEE E R EE
AR .

DIAESHE ER1T R FE RIS R 2 » (HR RS SO E B R E— B IR T E
% R ZENERTT AR EE/KET » EITHEREE - T RERNE—ER
Z L SRR R B SR T A R A B S R 2 EIRACE B - S D R A S BIER
THVEHAEE » EAA LA ER M 2 a8 BB LR - HRE &
RTTE BRI EKET - BkE—FS DS - #MErT e E S BIIRTTHIE
R (H RSB E A HEIREEAKE  HE2HRY » RSB PR IRITRRRE
EIRRBCRFDAE - SEERITHEERMAFE - BRFEESBEAIMNEE B R
T IREEIS S BRI TR AR E R HI 2 E [ -

B % O’Donnell, Rao, and Battese (2008) 785 & Mg B AN AR 4R E R i iE - #ilan
THEHPBEZR s ElREAEEEBEREZ  SREERN L2 EZR  EHEREZR
(Metafrontier) 15 B St 17 1 [A] BE #H 2 7 & - DUHE ) 31 [F] 52 117 #4038 (Meta Technical

1 BEFEFHEE1 (The Association of South-East Asian Nations) * & & B F5E1ZE ~ RIHZE ~ EIJE ~ =& -
JEZRPEER ~ ffifa) ~ JEMAE -~ BTNy - RENELEET -

2 RWORERIEE B A R - S EmEEEAIRATEENRARED - sWESEBEAE AT
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Efficiency; MTE) » Bf#H 1 i %03 (Group Technical Efficiency; GTE) k¥ flirfik 1R
(Technology Gap Ratio; TGR) © 25 & » fEHETESEIRYIRI TRHERETERT » S EIZREH HIR
TERREBER R ER - - SE R g b2 ¥ B RES BIRIR T 4E
EEAGTE b S ARE R AR SR - B R T Mt i R B AH R AR K R RS
—FIFFEHER - HEAREEFREREEHZE - $REMME TS - HES
A LA, - D EESNSHENEBE SR KA ER T B -

TR FER LA SR A 2 BISRTT 2 BCREHE » RE G IBONBI R R = - 1
BENER D - B0 > BREOCHE ENANTT (2009) FE FH 22 B0k g LA R AR R B T
1994~2004 FHHE ~ RE ~ BT ~ FEE - 218 & HASBHERTTER AR - 18
BRI E BN  LRINAREE - B AR R B ik =R - 3 RIDIHA ~ 2
5 A TRyt 5 SR ~ SEEECEHEF R (E (2010) PR R LE H YT 2004~2007 5
8 5 A AR SRITERARER 28 f R 2= S VE H S i B R B R TSR Rl AS
R - HEBEIRIT R H AR T3 R o H Bl 2 BEr AR HE T4
B - KA BRI FEE &2 » BB Lt R E SR IR TR M B S BR T

1=587-1Y
=

S - ARET S @S BRI T 2 R & - R T B EAERT =5
A EIRER B IRTT R R AT /K e~ NANRIEIE N F 2R T » SR TR
A& EEREE - SR - FERF PR T - AEEDIE T AT IR Z 04T - RsEsRiTE
H A ABNZE » bR T 288 ENEIRREMAEZRMEI - EIRITAEA Ry E
BE - SRATEHAIFS R ATRE AR AR AER - HARNEEEF AR ERIHE ARE » f
AF & N PR 2 B0 7R K0S - G S Hth it & (R 2 R - &%
b W Y 2 R AT N AE N R RIS R M - BTN A& SRAT AE e KA /e B 15 Bl o i 5L
B - SPTREE N RERIREIRTT - FEME & » WS HERIRITH - AR REE
FitE e 2580 - HARF R SR R e & SRTT S 52 8 thrlRE iR E e
FHRATRE BRI RE T B AR Rl /K UE « (RIS - R THRPREREE SOB R R E R 2
M ASCHI#EH Fried, Lovell, Schmidt, and Yaisawarng (2002) f2H = FEERE ML
% (Data Envelopment Analysis; DEA) f&8Y - BU{HERGZEIRITIE—Botr =2 Em T~ - 53
PP 2 R SRTT IR UER -

TR S Z » ASCETE & B LG R an T R S SR T IR 2 - DA R 25 b &
PRATIE SRR AR E M ZSEREDN - B S E SR TR R E Rk 2 2252 - BE
BJWeE oS W SRA T S 2 B T IE UL B AR R R S AR EE RO T 2 & SR T
VE R iGEEE 2 1A 5 FTLA » R 73R ity HAEL » ASCHERE O’ Donnell et al. (2008)
R [FZ 5 DEA f84 - FEX & RITEAEROT R E M - FhS & =M5E: DEA 1%
A - IRPRIRE S EERT TR MR B R 2 2 8 B S @ AR TP R e — 5 - &
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B AT R A B b 5 P SE AR T BT CR B i R (1R » 2303853 6 /AR - £ T —
HEEHASCERERE - 55 3 BS54 B AR BRI R IR BB BIER T - 25 5 B A
A EmE R T RET RS o

& ~ XEOER

DIMETESRITRCER M 2 ST - RERI FEF] DEA K [EREE 5% (Stochastic Frontier
Approach; SFA)' 5 - £ DEA J71H] » FHAFFE DUERE DEA AR = - FEBCHN SUER
1 » Berg, Forsund, Hjalmarsson, and Suominen (1993) DA ~ B BRI 5 BESRTT Ry 52 -
PRETER YN LL Rl T 5 B BOMNERTT 2 RR 522, © Casu and Molyneux (2003) 5 Grigorian and
Manole (2006) 737l E BN 5 B K BRE 11 {EE R RT IR SRR - LU 5
TR BB 2 A% 5 TEREN5THE » Sturm and Williams (2002) FEETE N FHIINE ER
TTHIREREAL - HA M ELBAR B NEERTTHYREER  Sathye (2005) DARE A 18 I E]
FRITIRAT R 52 » AKIB BRI 22 | B 3 1 3k - R T SRTT HIRS & 2R+ Brown and Skully
(2006) DAREAIIE 12 (BRI RS R1T R i1 52 » P — D BRET BRI R R R 2%
2R HEHE  ZEEEEMEEER (2010) ST H R R E R Y B SR 1T A SERE RS AN -
H2 » BSOS IR B RTTH BRI A EE R - REESBEFIRITE R
PR K EFEFEANE - TSR BRTT R AR B - IR R B R EFr
BN LA -

it DEA R I ERET 15 A B R BAFR - WM B BRI N R B B T TE
R 52 > Timmer (1971) DU BEEER S AT PR BRI B BCA R B 2 50 8 - HORED
(ISR FE R L%+ BhBGRIORS BB s By % A HE Y522+ 3 Fried et
al. (2002) FEHI=FEE: DEA 1A - SR MEGHIRSE RMCR Z BRI ~ & E R KAt
THEIEZE - ERRE B EREREEER ~ - DUETEHEVEHT - =508
PBR&ZF5 (2005) DAL= FE DEA 737208 49 FZERITHIRERE » R B A MR8 R
EGER AR - o E AT FERIE D o B Bt SOEaT &0 - H e =R EL
DEA fRAIMETT 26 Bkl SR 1T < BRI i » 2 BRa -

{HIE - {EEHt DEA 81K =FEE: DEA AU A - I{EEs N RIFE A g s B A A
HIAEFERTKAET » EITRERER ZFHE - {H Battese and Rao (2002) 30 Ria & 57 B
R ERRGF AR 8 SRR R PR I AE R /K R AR EE Rl - FTLL - it
[F]3%2 SFRELRFRIE S 2 G2 5T - HREG HAYRHL HIER{E - IS4 TGR* Z7ZEE - Battese,

3 EAEIRFER SFA AL BRI RAVSRI TSR - DA 15 (B ELBHZE 3 (Allen and Rai, 1996) ~ PHIE
F B 1B (Dietsch and Lozano-Vivas, 2000) ~ JZEIRIE T (Weill, 2002) ~ BXYNEIZR (Fries and Taci,
2005; Santiago, Humphrey, and Paso, 2007) ZEifFFE¥i5 -

4  O’Donnell et al. (2008) FFHZ i 28 —FA| BE UL H[E]F 73 (Meta Technology Ratio; MTR) © 43
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Rao, and O’Donnell (2004) {&1E Battese and Rao (2002) HYFEHEY » ZE Rk pd 6 AN [F] H il
T FENFIREEAEZEESR - $2H T HL[ELE S SFA AU - Rao (2006) [F]HF i FH (]
25 DEA K IL[ERE AR SFA BALETTRER Z 5 - DL 1986~1990 4F 97 (BB YR H 4
FE o SRR ~ SEUN ~ ERUN R ERNFLIOREE - DALLESRN [F B R R R -

STAEAR - (A SRS R 2 e ANR] ZE 3 5 TR RSB i DUFE R L [E2 51 SFA
fEAIfEZ% » Bos and Schmiedel (2007) DA 1993~2004 “EBUM PGS IRTT i 9E 8% » F558
BN BIIR T EVIIAET 0P RS - SR ACARCRIVERFF AR © =500~ ZEE
PRI EREL BN A SE (2010) FFZE 1994~2003 £F 16 {EEIMEIZ2 1 FEERI T B AR - B
TR 16 BB B AR R HE X FH AT ° Chen and Yang (2011) bb &
1993~2007 -2 K HR B SR T AYLL A 48 72 PR30 FAB ) B » il SR SR B AR A g R A
B R S B A R 2 E A o FRTERONECR B (=50 05 0 2009 5 ERECRSE
2010) HEZERT B - LI E2 5 SFA BEAIMETT AT - HIfA SFA B2k - /A
RERAET T IE » PREURE BRI - BUE R FIBV RSB RE T - FITE R FEBIEET
FER M -

FH e SCER AT AT - B AR A A 8 L [F58 5 DEA U HETT 26 3] sl @ I ER 17
ZHTE  thRF BB HERI TR M RO SR 2 B & & A AR AE ]
RO REELE T - MELTRREL 5 BeAh - SRS IR 2R TT - (REAE BRI ER
T - W E—EERE I DAHESS - WRFBEANFRIBRRANENR - BEEEZRN - AlfrEss
REFELE MR - RraiR bt 2 fEE - ASCHERILEE SR DEA KA » MDA A S A 5
= (Input-orientated Model) HEFT/HT » WAEMBIRIHE A =FEE: DEA A - DIRERERES
BEEIRTT R M B 5 NI —2K - T MENE R R PR O W SRA T R Al R R AR EE R A
HIZZE o

2 MRAE
— » BRI (DEA)

DEA A] 73 Byl & FAsE R s sl R Ass (1A - £%35 Al Banker, Charnes, and Cooper
(1984) 5|3 Shephard FFEBERREL B S - WHFE B4 E TREE S ZIRE] - DA £ 85,
FABERMIEIRER « LN - DEA RECE LA » W5 RS ASE A B ZE HH B ) —FE R R ET
I s AR A B EFR A A SR ETT AT - BORSCRIRRRIERARANT -

Ry T3k T 2 [ il S B L (R T SR R A ARG - i A Battese and Rao (2002) Ffififfik 138 (TGR)
—= .

S {EEEZEMIIE IR N B 2 BRI RCGR EE#R _E (Binam, Gockowski, and Nkamleu, 2008; Boshrabadi, Villano,
and Fleming, 2008; Chen and Song, 2008) ~ J£ | % (Assaf, 2009) * 5 Bl 7K /A 5] (De Witte and
Marques, 2008) * Z{# 8 T-% (Yang and Chen, 2009; Huang, Chen, and Yang, 2010) ZFZE % -
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B s HERTT - BEF n BHAOZERIGA - 427 m HAUEH - AP A
ERRAATT -

min 6,
0.2

st =y, +YA12>0,
0x; - X220, (1
N1'A=1
A2>0,
0 0 5 | FEERTTHIFITRE (Technical Efficiency; TE) » 7T 0~1 fif » ATEET
1 AERIRITRCERALE © p o mxx JEME » y B8 § ZRITHY m THAYEEHS » 2 Ky sx 1 Y
Bm g X By nxs B - x JBES 1 ZAERAT n THWYEERIR A » N1 By sx1 [AJ& -

.~ ZF4B DEA Y

Fried et al. (2002) $2HHY —=[5EX DEA A » SR8 —FEEL A SFA DARFRIRER
BEORET THEIEE R - SR A 7248 (Total Input Slack) 28228 5 KL » AT
DA SFA SEATERE AT - S SRBRHET TR MR 22 - 24D Fried, Schmidt, and
Yaisawarng (1999) HY Tobit JEEFHETT 347 - HALES —FE B [FIR 2 S IR B B SR TR
Mz 58 - KR - AR =FEEE DEA R8I A] 53 5 NIREE: ¢
(—) % —F# : DEA 1M 5/ A £y E

DUsia e A7 i85 - FEF] DEA 1R8I (3 1) SRISIRTTRURCRE S i i A 2280
Hrp o JERE A EFHH SR (Redial) #& AZZEHELIERSHR (Non-redial) ¥ AZZEH © —IH.Z N
0 IR TR NS RCRIERE » (E s B M 2 A gy -
S BB KRS EREBITHEARSBANEZAT A

ASAEFE —FEE M 2L Tobit 8B 53 F7 B2 5 58 B B SR AT 1 BB B AR A
PR o R n EFR A - i {EERTT - BB A SR - BB (2) IR
EAGRATRFME - BERUEEANT ¢

U

~ =

WA IS = =(Z:p)re, @)

B MR AZEER | 6 | FRERITINGS n (IR ATHRIRE G IR AEE - B RS ERIHE
{SEREE - & ~N(0, 0%) FsFERETHETE k1% Fried et al. (1999) Frift - DA Tobit iR
BRIGSEN BRI R AE A AR 520 - AR

6 FEFHEEUINT (Slack Variable Analysis) ;S #HERER ZRTT - fe it AZIRMHE AT - FIRT L
FHEAE AR - AR ABSEINE L - DARTH H T2 ERKE -
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x!=x, +[max,« [Z,- ﬁ"j—zf ﬂA”} 3

K@) H 0 X RIS R ATE - 7,5 R HEMSRIREE A4 1R (3) R F L E -
AR RTA RIS & SRTT R R A EI AR ERR R MBI IRIT RN B RS R =0
FLHUET o
(Z) F=MfE  FRBEEERBTHMEZ DEA

PR R % A B B R G s 8 s BB AN (1) > EHH7LL DEA BAIGTEHE
B Ll EERBRRESEMERITRE M E  MB2ER  ESREREES
AR 7K UE -

=~ JE[EB S DEA B%Y

O’Donnell et al. (2008) PAZE H FEEERE L (Output Distance Function) TE Z5 % il R K.
FiflaZ=52 » ARSCRAERF AT A G A HELT 54T o DU AR H R A pR i s A
FEHEPR L (Input Distance Function) fIPAGRER - AHEATE ABEREPREZ EF 552K Fire
and Grosskopf (2004) KB40 ~ {HiiH HHEL 5 5B (2008) ZAHBARRAT -
(—) XBFREA

Bl x Ry EFERYZE A (Mx 1) RFEEATA (Nx1) » S SRTT o AN FIR A2 8

Bt - EARFEREAE MG « BEEFEFT (Metatechnology) E2& 40T -

T={(y,x):y>0;x>0;x AJ4EZE y} 4)

SR A 2 R H A x BREE HH Iy 2 AR HE S TRy P(y) = fv: (v,x) € T} : I -

B EFTIE RHYE S T R e [R5 IR SR i T M & = B3R T TP Ry AR A 8 57 -

FTLA > ARSCHEMSSRITHIRICRIF » BRI ASL[EIFERE PR 1 (Input Metadistance Function)

Hr g R x B2 AEAE I SFREREE - D(y,x) <1 BR x fEHLFIRITE S
P(y) N % D(y,x) RIFERFEIRATRS P(y) B2 L -

D(y,x)=sup{@>0:(x/0)e P(y)},k=12,..,K ®))

(=) Ffinig RAEA
SR M ST R R 1+ T4 R BRI « 6 B A
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TS IR N - BRI R AE ST AR E - I - RS k B Bt SR T
MeE - BEFRARERMESETAEE - ISR AERM ST ¢

T, ={(»,x)y=0; x>0;x 55 k BEAHERTT R4 E ») (6)

FIrLA > AR B Rt P AR 95 A SR & A% APERERR BN T -
Ry ={x:(y,;x) e}, k=12..K (7
D,(y,x)=sup{0>0:(x/0)e )}, k=12..K ®)

AL - fERFE BRI ARG TIPERZ &5 - AUREHZE 5 (Group Frontiers) ©
(=) #urse R d kbl sy &

1E 3L [F] £ 1i7 09 3L [F] £2 1i7 %% 28 (Metafrontier Technical Efficiency; MTE) F
MTE =D(y,x) » {R¥8 8 5 A EM& g 2= E0ER1 T BRI A ERIT T 5 /257 E k B
FHE SR (x,y) HIBEAHE T %R (Group Technical Efficiency; GTE) 5 GTE, =D, (y,x) * H.
D, (y,x) 2 D(y,x) * R T[EME A HSHEERN - 52 » 5 LB AEEE
e s FAEEE TN - FrbARTE RIEA LR - BRE 78S E (2008)
T HA Bl ik 1 =R CRFR g g 1 B B HH R P S FE B e & 57 B A e /K HE - BRI
[Fl3& 5L b /K MERT A AR Y ELAE - S EHERS - R EBRSERNAEERT - fRessa
VEAERY A R /KYE - AIRSE S Blr /K EER o (RIL » 25 & BEAH ARV B ERT T RO BT ik
13 (TGR) EFLI T :

TGR = D(y,x) MTE
D, (y, x) GTE,

©))

R 1 - 7255 B BEAHAVES A RERTT - B AWM ATA - 25 A SERITIESE B #FAH
e F A8 LA R AE > 5381 0C/0B F2 0D/0B » At —2 - B[ K13 TGR® Ky
0D/0C -
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EHE

HEEEESR

ju)

HEEERC
EEERE

HAEERD
EEBRA

TE,”™ 0D/0B 0D

TGR =—— = v
TEZ®  0C/0B 0C

(A4)

0 ’ ’ : BAR

D C B

1 RiTREERAR

EiRFGR © {82 H O’Donnell et al. (2008) °

£2 ~ BRIZKREAESETE

— ~ ERRIE

ASZLL 2004~2007 FEEEE ~ FEE - thE - HAR R FE b R SE R T R se i &2 -
& NEEH RSRTT R MR EE R - HUE R Bankscope ERE @ £ AERJTH » H
SRR B R PRSHE T AR (Financial Statistics Information System)
TFHEAZ F T e H A2 BIER1T 178 (Japanese Bankers Association) 7 » BUAHIEE RGSEERTT
AR - Z—IEE Bankscope ERHEBR . B T A% - A - Bankscope ERHEIL
#% 2004~2007 218 K P EIRIVE RN A - B 28T SRR R HH E < il AT 8 S
TR o BRSO D A & RTT A R S BIFR B B & (International Monetary
Fund) HY[BFE < R#fET (International Financial Statistics) {5 °

T JT1H » R B B B R — 2 FHRAE R DAR A M SR R Ry SE T IR HE
B BN THEYEREHER 28 A SUREETEMRHIRY 2006 415 5% F 2L
B HE S ER B ER - T RTEERBSER - &k - FHERUIRIHRA - FH&E
Bf &R 2 8117 ELAIIAH Wilson (1995) HURRIR(E L E i ETTR ] - 3Bl 3 52

91



RIEBHE T ERITHEZEEIN

FORIREREA - DR S E B R AMERENE 1% - BREHLEE 220 RAVERTT - HrhEE
e s P R EHANZEE - S 35% 11K 46 K7~ 15 %K 113 % 4 4F
HEHE 880 (EREAR -

{ESRATHEIL T - 1R95 Bankscope ERHNE Z EF » KA I AYSRTT B HEAG G UF 1y
BN EEUTFFE B AR 50% 1 > QDRAEIRTT » K2R RERIT - fE8R1T
HIBRATIE R T » BRI A5t & B G $R 17 B 7 B il B b2 IR © - 72 Bl isE 2
PR HYERAT » AUE R BHIRTT » RZ AR EIRTT -

T BIEEE
(—) A B AERH

Miller and Noulas (1996) %f 2 $R 17 & A & H AR E - KRECAT 55 F fh /1 ik
(Intermediation Approach) E2ZE 7% (Production Approach) —f#E 5= - Hr » XD T
BRI o AR M i 1 AR EE B 8 - IR T R 2 H A B 8 R EGiK
TRARHELI S AR —THAE Y - R A ABEATR 228~ EARGAHE S A=TH -

71 » SRTT R RE(R =R 2k - AR P i e R ah - 2l
ERITIE MR I E A B IR B #ilE - PIANE R ~ T EE B AR RI e F
WS DI BRI AR + PR ZZEIEE 50K (2005) FEHHEZE R T B pE mbSE B I B
T JEEARRI AR T Z WA ELZR » FH 1998 FEHY 11% » FiRZE 2003 FFHY 17% < Al -
ALZHI R HEERES (2008) ~ E /L5 (2009) ~ BELRZ (2010) K Chen and Yang
(2011) ZEF » AEHESEUEINIEF B A LTER E + DAMEY) S ESRTTEFHRAZE B HIA
JI8% ARATAERIFERIEWOA - DUT RS IR EUE & R RUIHET & -
1. A AR

ERATZE H R I AR ~ I SR R FEF B A = KTE o IR B IR TR &
BAGE BT RENIMERRGE - BTk 32,420 BHEETT D= (XK 1) H
RERGZEIRTT A G e O A SfIB R B s - HURF R EHA -
U - EEEEIRTHABE NS - RERERIRIRITIIRET R - B

7  BEEEFBEERTHBER RS T - Bt R EERTT BT T RERIE N SN SCEk - RT3 EORER
A& 5 By 25 Z2DAAN (Fu and Heffernan, 2007; Kumbhakar and Wang, 2007; &S EXSRELFEFEHY - 2005 5
TREG ~ HDEESEEEESCH 0 2009 5 B EEEELLHIEE » 2010) K 30~50 ZZ [ (Chen, Skully, and Brown,
2005; Berger, Hasan, and Zhou, 2009; =& HEEL L H1HE - 2006) °

8  EEMETE 1991 S BGHIEUE 15 SRFTERTTARIL  THELE 1981 SR BRI TRREIE ARG - EARBISN
FIRITE U A FE - T EITE 2001 SE0A WTO % - BRI/ @l i 85 R i S SN Ba ik - mgegfE
1981 fEHYE R T - BIRFLRREIR R B (L - HoRIE M EINRISRTTAE R BRI 3% 7401 T . BEH - |
AAE 1984 il E b « B BEIBIBR LR KNSR R eI NE S FI 8 G - Rt - 28 &
s FEEE R HARIIRTT - 4 BURRIZHL 1991 4F - 1981 4F ~ 2001 4F ~ 1981 4F K% 1984 4F 2 1% - HIFE
EHTERTT o
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N R& FERAT EIRTT Fiy
PURAEER 24,118  (19,263) 11,873 (13,867) 10,425  (13,847) 17,419  (15,594) 13,622  (14,638)
BN 13,798  (15,935) 7,343 (7,308) 4,470 (8,071) 12,772 (11,388) 8,265 (8,540)
FEFIBUTA 69 (77) 106 (168) 79 (81) 126 (221) 101 (155)
% SENIRA 3,990 (3,261) 3,050 (2,798) 2,208 (2,460) 4,343 (3,291) 3,184 (2,864)
BEARZA 791 (1,296) 352 (659) 310 (561) 539 (983) 415 (750)
HEE2BA 35,335  (33,222) 19,957  (22,066) 14,605  (21,198) 31,119  (26,471) 22,154  (23,660)
e 5 30 19 16 35
PURAEER 27,510  (18,729) 25,930  (39,747) 21,819 (325) 26,657  (38,457) 26,218  (36,652)
HBERER 32,410  (27,805) 36,007  (70,507) 22,842 (8,741) 36,604  (67,684) 35,353  (64,608)
FEFIBUTA 300 (290) 489 (956) 434 (151) 457 (916) 455 (874)
% SBENIRA 174,748 (163,217) 14,176  (21,344) 57,276 (9,270) 41,980  (97,413) 43,371 (92,910)
BEARZA 1,252 (1,312) 632 (1,013) 282 (55) 791 (1,127) 744 (1,084)
BR/A 55,482  (42,970) 57,913 (101,776) 44,630 (6,273) 58,755  (98,014) 57,471  (93,449)
RE 2 9 1 10 11
PURAEER 202,795 (177,278) 9,631  (24,918) 6,171 (9,182) 137,285 (158,492) 43,225 (102,757)
REREE 182,614 (179,016) 9,037  (22,839) 4,263 (7,995) 127,973 (156,646) 39,224 (100,011)
FEFIBUTA 1,190 (1,566) 28 (157) 9 (16) 790 (1,322) 230 (770)
% BENIRA 192,853 (187,614) 7,176  (25,596) 4,652  (10,101) 127,846 (164,511) 39,468 (107,477)
BEAREBA 5,244 (4,662) 210 (571) 131 (150) 3,508 (4,192) 1,086 (2,584)
BEEBA 377,682 (341,690) 15,524  (47,172) 10,066  (17,907) 252,246 (302,646) 78,508 (196,753)
RE 8 38 33 13 46
RUGRAEER 111,041 (43,746) 33,953  (36,735) 9,940 (2,713) 46,680  (46,389) 44,231 (45,737)
AT 28,093 (9,677) 11,225  (10,350) 3,990 (300) 14,151  (11,837) 13,474  (11,711)
FEFIBUTA 621 (371) 163 (189) 39 (11) 238 (272) 224 (268)
E BENIRA 12,206 (6,100) 3,776 (3,429) 1,124 (68) 5,169 (4,846) 4,900 (4,788)
BEAEA 1,630 (612) 624 (607) 199 (8) 798 (702) 758 (694)
HE/A 132,448  (49,241) 43,679  (44,523) 14,240 (2,905) 58,463  (54,835) 55,515  (54,103)
RE 2 13 1 14 15
TR AEEE 11,440 (915) 33,266  (86,942) 20,853  (20,405) 34,580  (91,681) 32,880 (86,215)
AT 9,507 (1,189) 23,754  (78,347) 11,924  (12,302) 25139  (82,738) 23,502 (77,672)
FEFIBUTA 38 7) 244 (825) 145 (313) 254 (866) 240 (818)
% SBENIRA 1,356 (252) 3,081 (6,856) 2,206 (1,718) 3,170 (7,228) 3,051 (6,798)
BEABA 209 (26) 660 (1,442) 515 (503) 671 (1,516) 652 (1,431)
HER/A 20,111 (1,652) 54,076 (154,069) 31,879  (32,275) 56,528 (162,555) 53,474 (152,762)
RE 2 111 14 99 113

() AAIREE SRR AMEMAAY - HAABHMEMATASETT -

BERRR | ASCREIE o

RHERE - BUFES A FIHET - BP0k 24,274 HEETT

ZEA R o midS i R A R T

AR Ry =

B ZEBENREENEE - HXIKFPREE
HA -~ rfale o JEM S ARIEFEE I » A R M AFIEFE A
AR BERSSEIT R 225 HEETT » DLERl RS
Ry HAR ~ i~ mv e 2 -
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RIEBHE T ERITHEZEEIN

A FESRIT A AT AL - R R A A E IR TR = THE RS R REHRIT - HAR
A » ZERAEIRITERIER B A ER RERTT - &S A EIRITHITER
AR RS SRT 5 Bty = R R R BRI RGZESRA T - A BTG E 4Bk - H AT
i?ﬁ%lxj\@j(.ﬁﬁﬁ TEAR (3 P ZERTT R £HE - SR A EIRIT A EZPBERR

C GREOFI B R SRT - FEROTEARI T - 88 $RATHY = TH A e L iR
17 » BURBOLIF R - BFRSIEZEFRITEER -

2. AR

IRITI AT ES R E) - ERARES ZHNR AR - ZEHRAERERTEHD
ET NS - R 1 nJ RS0 B T80 12,829 A » DIF R » IR 7 R B
FEER - 2EKHEHA BRI AERIEEEAESRT - BEEEKZTHITE ZEEEE
I IRTHE AR AR LS - AR IRITH IR MR E 2 ERAZ R - B
Fo 717 AEETT - DIHBI RS RS - HRIKFREE - HAKEE - S8R AE
¥ — T3 %Dfﬁﬁf s BT Ee K HME S N BT 54,065 H &
EIT DR E RS - HRIRFREE - EiEg - HAKREZEE - THERPEESKETR
A BEERT E’Jf%@ﬁxﬁﬁ?@ BRI E IR TSRS -

AEPEASRTT T - 28 - T PEINEEAERT E’J:%&]\ﬁ%ﬂﬁﬂﬂmﬁ"
R&ERTT - BRAIRZEIRTRASRAERT » BT AAREE IRk T
PRITEZERS B TS R EE R AFTRIT » (HAEE A AR I A ST - BLAb EB&)\%&
BEAT ] OB NI BN - BURERIT B ES BN DA R £ 22 - (HEU
RITAIN Z 3 e ABEOTH - SERZERE R E SR AZREN > HfhEE 5
e fe H AR R BEHSSE ) E - AIRERIERTT BRI AN - TE iS58 2 RE T - +5
B R ESR ARE L » SBRESE -

3. BB R TR
RS GDP ~ NS E MEFFCEE =18 R T » sRITR IS R &EE TG
s FLEWCALL ~ BGRIB R HE G A S SR TTAH AR B RE VY IE R = -
(1) IR
N7 GDP : 1#$55: A2 GDP - R AR e SRR - I Ryl EAQT % e
TR YR E (Brown and Skully, 2006; Santiago et al., 2007) » FifPA » THEASE TS

9 Bankscope BFHE EZENERERITHUM BT ERL - & T AR E 725 - HDIEEZSEER
TTHIRFFESZER » R0 13 DA Bankscope BRHE N HIERTT R ifF Fe i 52 R KSR - Hasan and Marton
(2003) FEESRITHIUME A A B B T N BUHERA MM - 315005 (2009) ZE5CHRERFH Bankscope B -
IRDAREE A R (QEE AR BN - STt R A RIS (7 SR g Sth I B 2 e & e B & T A8 FHBAGREO TR
0.78~0.94 [t » JRDAKEE EAE R UBBUETEE T - (2 - fEEEANZEMR T - EfrisEianith
ESRITHYE T A - SRS A & T AN AHRBIR R 0.56 ¢ iJF Hasan and Marton (2003)
B EEFHRE 5 ASER - AT DIE T ABPTS 2 EERSE NS iR T A RCR E R s HE
Pl IR mE R (R HE B S - RN EIAVIE R - RSO E & AR s 530 -
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EARBERE F24 5528

B SR RS B B B RE PR (L ER R Y AR EE R - B BN ESE AR - R 2 W)
- HARI A GDP Fyfivrs - HXARFP REvE - i » 208 e -
NOVERE - R E WA T LA - A Rt (CRA TR RS
N RS - FHISRTT RS EACR U AH A 8K (Brown and Skully, 2006;
Santiago et al., 2007) - FH38 2 A4 » N E i eE @ RS NS H
Rry2i® -~ e~ BARKHE -

FAE R - RIS @R BR DU 5 & B E A (F Ry i & (Fries and Taci,
2005; Grigorian and Manole, 2006; Santiago et al., 2007) ; & {7 & E IR - X
KiFak S ER D - DR EREER EEFT Rl mbd s - BiRE - JRA6e

PEINRTTHVE KR ST » B E NS EMAEN - 3R 2 AlA  SPIFEGE
FED B R A RIRFFREA - 218 e -
SRITRF R

EETIEER « RIBEIRTEEGZBERITHREER LR - BEmEEESE
FRAIRERE - MR S I SR T SRS TS 1 L LLIR (Weill, 2004; Fries and Taci,
2005; Bonin, Hasan, and Wachtel, 2005; Barros, Ferreira, and Williams, 2007;
Santiago et al., 2007) + 3B H & ZE TGRS AIRTT - AAFRHER A - AHERE
R - 5% 2 AIF1 - EESEFEDEER - MR EERS » FriiiE
R AUSRATH Ll - TR B s A RN R RT3 B % » [T
EENEFRE -

FIEHCALL © (RIEFLE W AALGHEULARIEL (Fries and Taci, 2005; Santiago et al.,
2007) ° S HYSRTT 205 UG A 22 R =+ BT A2 T < Rl s ot ) B AR B 1]
NI AR EIHITR R - pgERIT 2 W E mfs S MRS - A8 2ot
FirA - AT AL E A EER SRR T B SRS o FI3 2 AT - B R FE R R
1T#8E » A DABGIEER B A R 222+ AR A S A SRR A A = (] S
ME @ #rakk 28 KHAIEHBEFTSRE L L - s EMmdER -
TFAR R YR - BGRIBRMER R R 1T ST N RIS 2 - RIR b = (K
et - FrLL - FEYIBGIER R E Ry 238 - (URE 2 LS B o ey b
TR - 58 B i e v P A& A R P i = U R AT RIS 5 Y8 fi Rl 2%
(Santiago et al., 2007) = FHZE 2 A% » AR BIRYBGIB R R m » HAX R
FAEE > B OAREE -

HATHHARIURE « RATHUAHARAURE Ry V8 R R SRT - R BRERAIRA TR (Sturm
and Williams, 2002; Casu and Molyneux, 2003; Fries and Taci, 2005; Brown and
Skully, 2006; Barros et al., 2007) » NEIRIT ARG BUMECE » AR A
ERWEA - SN EIRTRESCRRILEF R REIRIT -
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R IR T R IRAT 2R AT

PRAT 3% L« MRER 1T 3% L B9 I & 43 R I $R 1T K B R 1T (Sturm and
Williams, 2002; Brown and Skully, 2006; Barros et al., 2007) ° [tt4h - EERITHEL
TLRFFERR A FrEERFIREK S - (B2 EIRITH B LIRS iR - BUE5
B NS RTERIT - AT DUTR TR E R B BN E IR T -

* 2 IRIBEERRITHMEERZHEE

=i & I FAEE B

RIEEY

# AT GDP (F=ET) 16.24 26.54 1.91 18.24 34.96

AOZE (AOB/FEHAE) 630.50  6,569.03 140.14 497.92 350.52

FHEE (778 FHAR) 11.49 571.46 0.34 5.63 13.69
SRITHSIEEE

BEEMHLE (%) 5.56 8.25 3.47 6.67 0.87

FIEUIALE (%) 84.66 81.07 93.00 89.39 85.64

MEERER (BEETT) 140.27 77.71 413.28 302.66 128.89

BERARIR - ACEIE -

th~ BEEDM

ASAEIL[EE S DEA fAIrh - B A =FEE DEA A - SE M al 0 AN =
EFs B = B > PAsUa i AEH S - BRI JLE2 5 DEA REL > DI &5 A4 A
Bifrz 22 BREIRBIPRERSTEBIRITRE T > PSSR FIETEeR (MTE) ~ BRl
R (GTE) R E ik 13- (TGR) 5 HK - FHEM =REE DEA &AL - DUkFRERSR
BHOSRITRA I S I P S SR T RO R 28 ik - PR R I AR IR
7 8% TR JGETILELE S DEA B2 34 - [LAb - EXEST DEA S04 -
Jept A B BEEIT IR R B Al > DAMECRFF & BLE I (Monotonicity) AT © -

— S —RABUE RS R

B PEERE R - IRIRFRIRSS B IR T R M 2 8 IR EERR I A R -
(— ) A E M

FHIL[EE 5 DEA f&BUH) MTE, AT (5% 3) » FR48 DAT (R s 2 PR T TR
BN RS S IRT B IR A A KB IR [FE R AR A KHEZ LUME - MTE 5% 0.8710 -
FR AR IR BB IR TR MR 2 S BNy SR IE AYERTT U0 12.90% HYF iy L4

10 AP Pearson fHBIMREMETTERRE - 5 R BUR & H B SO B A B8 - FEPE DL LRy IE A B
FHRE - EHEEREAS E)) ~ AN A < = TE P ATERY Pearson fHRBATREN - 435155 0.671 ~0.933 52 0.986;
P AR R 43 B Ry 0.685 ~ 0.870 K 0.964 5 FEFIEUL A RIS B K 0.619 ~ 0.852 K 0.934 -
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HEL INFE 87.10% I ABITEEIRSHEHE  WEAD R ABER ZHH Hi -
DA R E R HXIRFREA T - 28R HE A - MTE, 553i7E 0.8
PAE - 4d 76.7% » HH 8.6% HIIRTT A E 2 RCERE » R oo th @ g ZEsR 17U &=
FEFEE o FRE— DR EARY Mann-whitney 50 S I ER1T MTE, B 5H B 7%
B R AT MR B AR T B S I AR T  HARAYE R E 2 5%
DUFHYSAZE /K HE » RRFEIRTTAURCREEZE SR MY (EE - H AR EEIRITH
B SN R R EERTT - 2R T RIS SRR IR T -

SRITERIAHE » BT HARERITENRABEIRITLIN » ARV E& A A E IR TT
H MTE ¥Eis R RIT - HA DR A EIRTRERRE » ERIKFRE®E - HA
R RO GH  2EE  PE A R RAVEIRTICER SR IRT 0 HE K
HARIR Z » XDARERYE SRITRERE R E - FriRT R EA TS RE -

1t GTE, 7 » fRIgMIE S HIP AVEFERCR S 5 - B 2 - R th&EaoE BRI T
B4 K R SR TR AR B8 R AR B /K ME 2 PRI » O R MBS
{ThuEg - DI SIRTTAVEH R SR B RS » ERIKF REE - HA - FEIRE
W Ho s ZEEIRCR{ER 0.9093 » JRMEHETE 9.07% HI#E ARE -

%3 E—PEEBRSME MTE, « GTE, B TGR, 2R

N =5 HERTT EIRTT Fi5
MTE, 0.8723 0.8385 0.8335 0.8550 0.8433
=g GTE, 0.9415 0.9039 0.8969 0.9239 0.9093
TGR, 0.9265 0.9276 0.9293 0.9254 0.9275
MTE, 0.9338 0.8774 0.9078 0.8856 0.8877
& GTE, 0.9933 0.9841 0.9920 0.9852 0.9858
TGR, 0.9401 0.8916 0.9151 0.8989 0.9004
MTE, 0.8681 0.7966 0.7858 0.8678 0.8090
HrE GTE, 0.9425 0.9117 0.9120 0.9302 0.9171
TGR, 0.9211 0.8738 0.8616 0.9329 0.8820
MTE, 0.9648 0.9111 0.8711 0.9217 0.9183
3L GTE, 0.9883 0.9792 0.9771 0.9806 0.9804
TGR, 0.9762 0.9305 0.8915 0.9399 0.9366
MTE, 0.8818 0.8973 0.8995 0.8967 0.8970
BA GTE, 0.9119 0.9473 0.9459 0.9468 0.9467
TGR 0.9670 0.9472 0.9509 0.9471 0.9476

1

BRRIR - AXEE -
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R IR T R IRAT 2R AT

x4 FPEERRME MTE, ZEERMHET

=i & FREE FARE
&5 -1.97 **
FREE -2.83 *** -3.02 ***
B -4.06 *** -3.76 *** S5 e
= -2.97 **+ -1.28 -4.75 *** -1.74 *

B R RIMRTRE 10% ~ 5% R 1% FEEIKE o
BERRR - AEEIE o

(=) g £ 547

Feflifh 02 (TGR) A5 I SR T TS &2 R (B B SR r & 2 B ER TP 15 2 28R
ERIEER (R 9) - E TGR F 1 I » RRIRITRIAEERM - et B ERHE 3L
I FIF TR R AR IE N - SRR A A SR B I [ AR A i R B (AL
& 1) > BT - BEH8SEY TGR Ry 0.9276 » P LLHAR TGR & » For
HAH) GTE, B MTE, R AHIT » IR EIRT A28/ » Forfefa THRERE &2
T HEILE A EE R TR R/ N A - BLER R A2 E RO P R AFEEL ]
94.76% * FH 5.34% BEiTER 2R ; MK RAEE » 28 - FEEEHE - Hh - R/
TEHIEITH TGR, Ky | » FnBHEMIEAIRCERE SR - 9A B [FE S AT R - 2
i =R % - RN IRITRENE i RNV AR EERUITETTAE 2 - 18 TGR By 1 B3 Afii I
DA LR = - 3 12%  EXRIRFREHA - 28 - FHRHE -

o A ET

5 R BRI B B R SR TR I A RO SRR DA A E
BB - FE M0 Tobit SEBRERET AT BCARIR A28 .28 (2 2) - HiEfTR
AN - tB5% 5 nlA - A¥g GDP 8 =181 AZH 2R EZE A {EM (Fries and
Taci, 2005) » EEHIBIFEIGH, - FE R RERME - MBI EEI CREE > 58 &
B B ARG I H IR A SRR K -

ANEEEBERE S - R BRI (RS - R iE B2 - A
SRR - HHER 5 AJA] - A B =TER AR BHREZ A mER - ARIRITAR
NCVEERIMTT - 12558 » EARE SR ARIERERED - BEERGAE - i ehs R
Yildirim and Philippatos (2007) —%{ ©

R R B = IR A R E B EAER » RN EERES - AEET
Ko SERAGRHENEDN - BHERETEENS - FEREEA] e Em®
B ERERAHIEIS - RERROMER —ENREE » HRE ST RER PR
BB DWABERNT - RIEIREER - A e B BRI - B2 E S HRTT
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5 DRRHDRENES - Wit - A & M@ BN CHEERE - 7
IR A EH R IR IEAARY - FF S S SR ATE I -

B T AR ARIE(E B R T E R T SR ER AN - TRECR A IRTT B FH i 2 L
WL o MRISSE R SURRAIITSE - LB B CR BR ARG S — B MR R » F 3R 5 /IR > BT
RER = THA R AR 25 23R B IR ARRA - B R RLIRTT AP 22 (] 5 A e
TR - BES AR AT IR » (HESERRE RAIERTT - HIATREZE AR IR IR H I
B - S ER AR REE EIREREE -

IRITI A EZAR B FRATE A B IEA A RS AR A LRI SR IR T
BRIRRE S LMEM GRS R 2 - (HETHGRER - 5855 B A B BGE IR A B K
% FORFIEWOALERIRE N - S5 EhiE FHEECR A 0 - JRFEIRFE OB 0 - FI 4
SRR - FORIRITHERTIEREA - IR 25 BIRERCR - R EAR

AR AR - H BT SR T SR IR FEA SR - A2 HOA L
BB R B e AR R IR - (B E -

R E R RO ER IR 25 - R A EI A 222 - i EilosEs - (E A EBREOR -
T Z R BAESERRERTR - FRIRTERDNE SIS REERE FEH) - A
SRITHIREE B UGBS S R A= HYERTT - TRINROi R i 2 88 0 5 ArEA
JECGAB IR M MR B AEBA 2 IEF(EA - FHER 5 A4l IR e B = TR IR A2 2
BAEEERIIEAI{ER -

NEIRTHE =R A GEE 2B T - Rr B IRTHRREIRT S ELEE
RABERER Z RS  NEIRTTARCE BUTBUR » PIAIHRRSIS I 2 0E  PRIEAVE (3T -
FEHEEZRIRG - HABSEENEEE B BZIERRA R/ NIFENA - FE A
BIARAERmE > LAGEHERELE R FEAERT -

FESRATRR VLI AT T - A B T I A Z B TR AN - LS B Grigorian
and Manole (2006) — » {EHTERITESS ) A B ASERCR - QUBHE{RINEEIRTT - 8
IRITHHESFOITIRTTRO R A 8 S - (RO HRE - ERESZHEE  55—5H - HEl
2 i AR R T SR B B R LR AR e - SR T IR TR L B K PR I - IR B
FIRT E B LAMESE R

MRIME L - BT SRR R A RS as - ADEEAS - RfEEmbiE
JFERTRE - SRITHBAT SR A - IR TR EE ; (HE SRV @IS R R A
EEE M ERER - G AT AR R AR 5 AT - R IR TR R
2 WHE G BIRITIRT SR - AT DA% - Hit - FIFSE R (3)
1T IRt RTT IR P IR i e 2 B R - SR HICRAE -
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R IR T R IRAT 2R AT

* 5 FREERMEEHR

BENTAERR BEARBAER BEeRAZER

HEUIE 9,675.33*  (5,599.80) 202.79** (102.60) 6,250.41*** (1,826.53)
RIEEY

A19 GDP -640.57*** (164.59) -4.19* (2.29)  -101.47** (50.50)

AOZEE -18.42*** (6.95) -0.38*** (0.11) -4.81% (2.29)

TAEEE 190.97** (95.44) 2.59%** (1.14) 39.57*** (15.31)
SRITHFIE

BHEMGER 1,123.83*** (326.89) 50.89*** (10.51) 285.04*** (73.78)

FIBUTA LE 108.46* (60.01) 1.77 (2.02) 10.90 (13.56)

TFRIB L ZE 1R 26.62*** (5.18) 0.81** (0.44) 8.13%** (1.72)

N 46,733.62*** (10,899.27) 702.21%** (210.48) 3,575.44*  (2,147.94)

ERTT -6,527.02*  (3,932.71)  -100.38 (70.56) -2,253.52*  (1,315.35)
ALK B -7,891.22 -5,763.17 -6,149.40

BE o R BRIKERE 10% ~ 5% R 1% BEEIKE 5 () ARIREE -
BRI - AR -

= BEREB AR
(—) ¥z F 547

Hi% 6 W51 » MTE, {RIS1ERPREE BB RIT R 1% - DIiisR T T8 T -
HEHEHY MTE, By 0.9039 » R sl na it l& HUSRTT 56 9.61% HIRiT ERERAEL - IREE
HRIEENEHKET - AT 90.39% « 55—/ » MTE, fHE MTE TS -
BIT 3.771% 5L BEARZEREBHIRTRHIECVE  EERERER
MTE RBEZ WSS T 3.63% o H LAl A - 55 SRS EUSRITR IR 228 - ¥
1A MTE thBIBARIZENE - SR ERES B AR WERE N TGR ZHEF L - A Mgy
g -

1E MTE, 7318 » DIH BRI SCRE &S » K 0.9158 » F Hh BITERS P R pl 5= Fe <
RBERCT - MR E R A MRHITER - BA L ITHIREEE - BITES ThBIERTT IR
RAEMARRIEI2E - FTLL - REIERITIVE R R R et 2 B - HIRF R EA -~ 208
Fk R a1 DIZE RG] - MTE, (B 0.8898 » FUREEH 11.02% I AIREER -
WERFAE PR ER AR T - BINHGK ~ IEREERIEREIA - SRR REE 2 H
BT MOERBAREHE - DUEFHSR - HETZEERRE - REBEsI

11 B0 (2009) B A 2 B 5 R - SERIRAECR A - DU AR - HR R
PR ERE R | AR AR - BUMR R EE T AR R s R R T -
HUFRR R FI S Rt - BEW R ¢ S 05F (2009) {EFEIEI R ASREAT S0 4 B BB SR -
A = B BB DI AR SRTT I3t AR R A B MO (T + BT EU 1 A
7 -
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R 6 FE=FEERRME MTE, - GTE, 8l TGR, Z#ER

ng & HERTT ERTT 19
MTE, 0.8832 0.8909 0.8943 0.8844 0.8898
=4 GTE, 0.9541 0.9694 0.9751 0.9579 0.9672
TGR, 0.9257 0.9190 0.9171 0.9233 0.9199
MTE, 0.8588 0.8929 0.9207 0.8833 0.8867
& GTE, 0.9776 0.9516 0.9612 0.9558 0.9563
TGR, 0.8785 0.9383 0.9579 0.9241 0.9272
MTE, 0.9301 0.9128 0.9140 0.9203 0.9158
A GTE, 0.9819 0.9711 0.9753 0.9671 0.9730
TGR, 0.9472 0.9400 0.9371 0.9516 0.9412
MTE, 0.8594 0.8800 0.8977 0.8758 0.8773
3L GTE, 0.9409 0.9713 0.9852 0.9659 0.9672
TGR, 0.9134 0.9060 0.9112 0.9067 0.9070
MTE, 0.8952 0.9078 0.9104 0.9072 0.9076
=P GTE, 0.9517 0.9533 0.9456 0.9543 0.9532
TGR 0.9406 0.9523 0.9628 0.9506 0.9521

3

BHERE AR -

BERIRAE - SRITHER FRSHEE R BRI AL - AL BRI - SRR R R AR T Y
FEHIZERS s I - HRTEE IR T P RPER IR 5= - DR A5 SRl RS -
DUk A 8GE & e T AR LAV A T - S AT ISR T HO 28 HZK e -

BESN - BHIEEALE MTE, PEFF L BRIGEREIE S SRTT R R MTE, » 2FLEEA
ANEHIFGER - DA B R e R BRI PR P iR WARE - B EE A RIE T 258 —
% MBI - HER=EERAET L RIS HGER  TERCRENEBIERE - DL
HE K - YR S 13.2% » H R EE - RER{ERR T 5.51% -+ 17 % A1k i 22
4.46% o FERST S » MTE, RESTHL 0.85 2 0.99 ] - 5T 95.4% » (HESE 2R
RITREC AIRERZE 3.67% 5 HHILAIRN - PRPRER ST BB ERTRF IR - PRELM R 2
SRATHIRAT BRI INEET - T ERRILRERE AL T » SRAITHRE R A
FEHRERIE I - REARERTI H SR SRR RE ST - ANt —2K - B IRTTHY
HFEDL -

1E MTE, FZZ SR E JTTE - 3R 7 WA - BERI S0 MTE, IEHE R F - Hrh
ER S CLA v K e LA R SR - SRR R - (H AR B K YE - TR R
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Purpose

With the influence of financial internationalization, the banking industry in Asia is
seeking to become more liberal and to increase the variety of products and services offered
in order to face global and regional competition. Taiwan, Hong Kong, China, Japan, and
South Korea have close economic relations with each other; both the competition and the
cooperation among banks in these countries continue to grow. In previous studies regarding
the efficiency of these banks, researchers assumed that they shared the same level of
technology. Though management efficiency was accurately assessed in these studies, the
assumption that the banks share a similar level of technology is incorrect. The regulations,
resources, and policies vary among the countries, causing a technology gap among their
banks. Domestic and international environments were also not considered, leading to a false
picture of the production technology capabilities of the banks in these countries.

The purpose of this study is to properly compare the technical efficiency and production
technology of commercial banks in five East Asian countries and better understand factor
inputs and production outputs that influence their performance. The results will bring a
greater understanding of the competition in the East Asian banking industry. The results
might also serve as a reference for banks with lower technical efficiency and production

technology, thereby improving their bank operations.

Methodology
The primary purpose of exploring the differences in resource operation and production
level is to establish a mutual learning benchmark for the East Asian regional banks. To
further consider the differences in the production technology of different regions, this study
eliminates the impact of environment variables and banking features and examines the

differences in technology efficiency and production efficiency in these regions.
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(1) Three-Stage DEA Model

Fried et al. (2002) expand the efficiency evaluation of environmental effects and
statistical noise by using a three-stage approach. In the first stage, they apply DEA to the
input and output data of producer performance. The second stage uses regression to attribute
the variation in first-stage producer performance to total input slack. This third stage
reevaluation of producer performance provides improved measures of managerial efficiency.
(2) Metafrontier Model

This study applies the metafrontier model proposed by O’Donnell et al. (2008) to
estimate the technical efficiency of a bank. The input-oriented metadistance function is
defined as follows:

D(y,x)=sup{ >0:(x/0)e P(y)}, k=12,.,K,

where 0 represents the radial distance between the actual input and the input level on the
frontier. The observation (x,y) is technical efficient with respect to the metafrontier if and
only if D(y,x)=1. In contrast, the observation (x,y) is technical efficient with respect to the
metafrontier if and only if D(y,x)<1. Therefore, the input-oriented technical efficiency of
the observation (x,y) on the basis of the metafrontier can be represented as MTE=D(y,x). In
addition, the metafrontier assumes that all banks of East Asia have the same production
technology.

We then suppose that there are K technology sets (groups or regional banks) and that the

group technology set contains all input—output combinations as follows:
T, ={(»,x):y 20; x> 0; x can be used by banks in group & to produce y}.
The input-oriented input set and the input-oriented distance function of a specific group
k are defined as:
E()={x:(3.x)el}, k=12,..K,
Dk(y7x)=Sup{0>0:(X/0)€Pk(y)}9 k=1:2a---aKa
Hence, the input-oriented technical efficiency of the observation (x,)) on the basis of
the group frontiers can be represented as GTE, = D, (y,x) and D, (y,x)> D(y,x) because the
metafrontier is an envelopment curve of the group frontiers. The ratio between the technical
efficiency of the metafrontier and that of the K-th group frontier is referred to as the
technology gap ratio (TGR,) and can be described as follows:
TGR, = D(y,x)/ D,(y,x) = MTE / GTE, .
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Fingings

In the first stage of analysis (in which the influence of environmental variables and bank
characteristics were overlooked), the average metafrontier technical efficiency (MTE|) was
0.8710; in the third stage of analysis (in which the influence was considered), the
metafrontier technical efficiency (MTE,) was 0.9039. The MTE increased by 3.77% between
the first and the third stage of analysis. According to MTE, the average efficiency value for
each country was 0.8773~0.9158, implying that banks employing metafrontier needed to
reduce factor inputs by 8.42%~12.27%; under fixed production, banks must either reduce
factor inputs or try to increase loans, investment, and non-interest income under fixed inputs
to enhance technical efficiency. The order of the MTE, ranking was as follows: South Korea,
Japan, Hong Kong, Taiwan, and China. South Korea demonstrated better performance than
the other four countries. In the third stage, the ranking of MTE, was China, Japan, Taiwan,
Hong Kong, and South Korea. Japanese Banks maintained their rank, but the ranking of
other four countries differed completely.

The metafrontier data envelopment analysis (DEA) model was adopted to assess the
production technology efficiency of the banks. In the third stage of analysis, the gap between
MTE3 and group technical efficiency (GTE,) was calculated, with different efficiency
frontiers resulting in different efficiency values. This difference can be attributed to the
technology gap among the different countries.

The technology gap ratio (TGR) obtained from the difference between MTE and GTE
was 0.9404, demonstrating that compared to the maximum level of output (metafrontier), the
average production of East Asian banks reached 94.04% efficiency and there was 5.96%
inefficiency. The production technology of each country already reached the efficiency
frontier of the metafrontier. Before considering the influence of environmental variables and
bank characteristics, 7GR was significantly underestimated and the ranking of each country
was different. The TGR ranked Japan first, then China, Hong Kong, Taiwan, and South
Korea. China has the highest growth rate due to its rapid economic growth and large loans as

well as investment outputs, which directly increases production technology.

Research Implications
The empirical results show that technical efficiency is influenced by environmental
variables and bank characteristics. After considering those influences, the technical

efficiency value is significantly higher than before consideration and there are obvious

106



EARBERE F24 5528

differences in the ranking of efficiency value and TGR for each country. The metafrontier
model also reveals that the technology gap exists among banks due to the differences in
resources and social conditions. Thus, if we want to objectively assess the technical
efficiency of banks in different countries, environmental variables and bank characteristics as

well as technology gaps all need to be considered.

Contribution

The empirical findings show that both the Metatechnology efficiency and the
technology gap ratio are significantly well-performed take place in China and Japan. In
addition, the efficiency performance and technology gap ratio in the private and new banking
sectors are significantly greater than those in the public and old banking sectors. However, if
the effects of environmental variables and banking features are not eliminated, we find that
both efficiency values and technology gap ratio may have been underestimated and the
ranking of technology efficiency and the technology gap ratio are significantly different from

region to region.
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