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Abstract

This thesis uses the stochastic cost function model to investigate the operational
efficiency of 30 banks in Taiwan. The data covers from 1998 to 2003. We first estimate the
cost efficiency and the factors of bank’s efficiency. We finally investigate the economy
scale and scope of banks.
The thesis shows that :
1.The excess cost must increase while banks increase the amount of loan and investment.
2.The number of banks’ branches and the financial capital adequacy significantly deny
banks’ cost which expresses that the banks in Taiwan have increased their economy
scales.

3.The results of efficiency factor model show that banks should keep lower
interest-sensitive gap.

4.Banks should engage in lower risk loan and investment to reduce non-performing loan.

5.Business banks have better performance than Small and Median Commercial banks.
Moreover the result shows that the performance have improved since the FHCs has
acitived.

6.All banks” ASCE do not equal to one that presents that they have increased their usage in econo
my scale. In addition economy scope are not significant.

Key word : Financial Holding Company Law, Stochastic Frontier Approach, Efficient

factor, Economic scale.
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B s A7iE o A R A 4702 K Farrell(1957) # #% ) AR A

A o Flt A EE AWP R Sodkeh & 0 £ & ypForsund et al.(1980) % A S0k

F A T A R e

-~ @R SBohE R
1.:8 % 4 A & #c(Frontier Production Function)
AASEGHFEFAALRFR O EADNF DR R T -
AACRE S FRRBF DL FH T o S EE B
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Tt AR
P T A EE A SR
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AErEF A A N EEER 2 A SRR B2 88 T TR RS

AR R B RRGE RS AR

2.:8 % = & 3 fc(Frontier Cost Function)

FAEBAAARS AR AGRT B A IR RS A o R
i B A&

TEFEMA A AP S AT T A D EE
*

A ezl ® Ferx e (price efficiency) » A R B 2 AN E R F R RO M
AR enSHhE o0 B2 SR A A Sk
BlEZ ZFE > WL R MNEIREF ¢ FHITEICFZ el 0K o P2 AR

K Gy pamEF > Ty KGR 4 AR ek ok o

Nt W RSN

F
\

BERorEN A A (R A)SIEAFFALARGHEIEALERLAX 7 A
% #ic 2 4 /2 (Non-Parametric Programming Method) £2 % #c ¥ % /% (Parametric

Frontier Method) = #4 > Jxﬁ}“ T - AP E A oL

)\4.

BRI 2 AERY € XD - & &g BT R R &
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BOw
&

-

X

FARTA A SHDA L » P XBEFEF FN] > TR R ok
A4

i el 0 i RS B

w
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He o 5 AR UL ARG 0o 5
FRAZSFAIAE » 93— BFERE > R RE LY Hok

P A& F e & A 470% (Data Envelopment Analysis, DEA)#23¢ ki {7 o
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BRK AT PR & FHAR e SIS 0 AT R B HHAR R hd A
B Amz- BEE SEAE TR DSRS0 KRBT RE
2 AN AUE S A TR T S R B B S AT o
B jx b oeng B PG Fr 23 #ic(Deterministic Function) A fi £2 5 % 5
#i(Stochastic Function)?] & % + #g - Forsund et al.(1980) 4 %t % #c:f % #3)
BRI AR-
(NN = 31 il
(2)Fz T+ S 7 B0
(B)Fx T szt B A
Ok A Zetc Dl 5l
Hoe g s AL o
(DFz T2t 58 7 0l
Farrell(1957)if A #-3] > Whmme 4 A h e Fa> f LT XAF X
AASNEABAS 2P HEOFFIR - B N EF AT Y DL 0 FEHR
P B Ee B g N e o T A0 AR HITRGEE BRI
B Aokd o WA CPRBRIITG RP Rk r REZ AL 20 6] 2
P F R AN > E R N BERE E Ao gtk e A2 1
% d % ®Chranes ~ Cooper and Rhode = = FH 1978 =4 K = FEAe

2 4 7% (Data Envelopment Analysis » DEA) | -

% B Chranes - Cooper ¥ Rhode = =% —‘,5‘ %1978 #3554 AR R

FRRGEELAGR > B G HA DG S ond T R PER - AR

SRR PP LR R EE P S
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hig * £ v A N R A tE o TR R ST LK ik o
BANG > F- BEFHREFZ - ANHEE A2 R ET AN

Foefe® 0 0 A Ao 2 BT R AT R SRS A Lo ek

Dt

o

S

FOM TR e R AT RO 0 BFARAT ] K @ % e} CCR 2BCC 4
AR WA WP 2 o
a.CCR »c & = ig .50
CCR #4] 5 Charnes~Cooper % Rhodes(1978)12 45 Farrell(1957)
LI B AP TR A 24 N2 A H = (DMU)
ST F HFE o #-DEA o RSP HONHE S MU RG o TAE SR IR

(Duality Theory) 2 if 3+ 8 g * o

b.BCC »x & x-ip fi3t
d Banker ~ Charnes % Cooper ** 1984 & 124 2 ¥ i & & chw
B 2 2% §o Shephard (1970) 2. gEdt & #c(Distance Function)z. B4 #r#%
dts w o R R R S e S (Pure Technical Efficiency , PTE) 22 34

»% 5 (Scale Efficiency , SE)2. DEA #-5¢ -

PR d JER B
AR R ) A BRARGE & HAR e e L o TG
- BEROI AR BUANELZERER LR Y K B YA
Fend AHEHN A2 AERA LT E G T > TRIFLHELA L 4
o GlACR TR S B 2 s I 2L R E e d

L RO A £ i'&f 6t FotE P N B A A ‘_%fjéév\ﬁaa#\{}ﬁf']
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7 i1k % #c(omitted variables) 2 & 3% £ (measurement error) - Aigner,
Lovell and Schmidt(1977) 7 4%+ it = 38 %] & > & Isg @ F#03) - &
o R T R Y A Z ReaE AR A HipHe o oA ke 3 a0

[N
17

P - R R R Z A R 4858 v, (Symmetric Random
Disturbance) » § ¥ fi &~ fie » A 8 % Rp|REFEFL ; ¥ - 5 HER
BHFEEFOEP U 0 U ¥ RK LT KA F(Half-normal
Disturbance) ~ 4 # 4 fie (Expomemtial Disturbance) ~ # &7+ § i 4 fe
(Truncated normal Dinturbance) » & s E :# 2 ficu, B2 v, 3 5 fb2 o d 305T
PR AR TR L2 2P BT RIRF R P2 d 2

FERH T B R R R R T ¢ SR T A E

Bz 2 RN o FIET RBAEARERER S A AT e P

MR R A A Sk
EHFR A EH DL FRIE - N P REER L A Sk F R
PR AYR S EE AN G a2 AR Sy B A P e T
$HH - A Jehfas4e 12 3 o Schimdt and Lovell(1979)F1 # # & i B Sndicer & &
St b R R S A E R S A R - & A e R 2
Ao et d 4 F S S A S B R DA A S BN ] o F S
%ﬁ#ﬂ$$§%&&E%%?&%ﬁﬁ%ﬁ$@n%é$#& A2 BB

Bk TP R AR 2 P A MO A e

- R R BT PR S AR el S

InC, =C(Y;;W,; 8)+ vV, +u, i=1..n (2-1)

C, t #HIRHP STRATI N A S &

C() : i ¥ shan#c ] i (4-Cobb-Douglas 2 4 4 i 5 #%)
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FulA L oE s a2 AFREAIY FAE L v+ 0o e AR B¢ A

ViU R E Sk SR (8 Rk R 3 e § S AL

fem A A S E RS P H AT AT M g R A DR o

B, B AL R P & SR A v~ N(0,02) - @ U, Bl
Foppmgosny nd AL > ¥ B3R & X ¥ i 4 pe(half-normal)(4- @ Mester,
1997; Altunbas, 2000; Hao, 2001) - 45 #c 4 fie (exponential) ~ # %7+ % f » fe
(truncated-normal)(4- : Kaparakis,1994;Berger and Deyoung,1998) 2 gamma fie >
B oL LA Aok 2 F R oo Stevenson(1980)#-E ¥ LR i A HEE ¥ i

v

A A HoA e B R ERT T MU A feo AT R R ETE Y A

(truncated normal distribution) » K u, 5 p OFF 48 Sren ¥ fi & fie 0 @ A $reny

e s =L

T iE A 474 s * »Panel Data
pA977 E 2 18 > SRR A 472 [ B L@ ¥ R S nig 3t o fa g

-G E Rl E- R REWe TR RE > 7 - 24 24 o Schmidt and

.

Sickles(1984) 1 4 475 TR B2 T rES R 2 A2 S A S} = Ba 4

F_

LEARETe cnTOR™ o % S R 2 2 KR iphpd > § LA MR
P AR o F R Aok dpth o B AR R TER i A e

2% e oo i Ak g gy R ,T&J» fe o
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JMEWHE R 2 2 BRFEAA LR EAAI B > FRRFEEF 2 - KL

i A oM FEIFARNEEERET M o d R BEER 2

= 4k 4 > %Schmidt, and Sickles(1984)# ) 2 Panel Dataif % = i " % & 3+

\n

IR RS o B RIBEEL T OF FEA R RN s FRIEGK ) F R €

A2 Ptk Bhe D R RATE R P ESRRE SR - £7 5 REG (R
EG DT AP H A BRRF R R LD o TRERAZIRR T

RS AR h A TARE T T A PR s i (TR B

® -

B oo g & 0 % U Bl > B4R * Panel Data 273 & A 45 o § Bk T

e AT U s FEBNRPFLSARREF > RUATEFRF PR

FA S F Ak EcE A AT 0 2258 R A R Sl LI o

C,=a+X,B+V, +U, t=1.T (2-2)

C, @4
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U, © 2250 e lic v RHAR S 24 A ehirm »a
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(=) HEesk i3]
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" Panel Data:f % = ¥ f¢ * R

Al

FHAGE > 2 U R e R FU RSP S ET R

L
REERFR R SR A

39



(=)

BHEPN BURFIFFACFDI R T ERER G LR L o =aty,
#(22)7 B A Cp=ay + XS4V, (2:3) » #(2-3)50 ¢ et 5w p 4 7
o erv AT L C—C =X, —X,)f+e(@@-4)E B | T3 20LS
B2t b @ gzt s T %ﬁ‘ EFRBFLARL TR o NFERP B
k2 BEETEA Y L @), ey T S AEICFET F T A R RE o X

a=min(e;) > Pl 2 U, =a-a,(i=1,2,3...n) > 2 Bl 4 57 B S 2 & A& &%

Ko P pEEH I::_CJ‘—E—_‘“——O 55-U JFedpd o Rl g R R S
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(.%)'a i B 5 Cu=a*+ X f+V,+u;* (25) - # ¢la*=a+U,; >
ii&—u’M+uﬂ%%%¢iﬂb’lbﬁé?:é&—@“&+i
i II_-'.II.
> (GJ}S)%-% la*z ,B 1 3 _.-"'I_.-'"
"\\:% __..-_,'.f
1.2 8 g2 Sdms P NAUBIT N oo % GLS M2 a*2 fE - R ¥
. L f,_,-ff

- __
e e ——

2.0l 8102 Kir o WIENABIT o S i RiF ol B ol REPE (T

GLS R A o P ha & xS oo R19 5 7 £ £=C, - X, 3
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R0 HAp TS 4 R 20100% 2 exp(-U,) 4 ] ¢

J.

= —_
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e Raghi gl

LTHA27 S0 @, hA:

(D F B i > 2 AB @R G RRER A B 7
ok WAl -

(2)% B RHi? 2 BB H B RE IR S DT S

ek g -

2.Mundlak(1978) 2 /& Bl

= Mundlak(1978) #+#% &1 s Pl s ¢ BARERS (U, )2 2 %
B (X )P LT F Mo Fa K WEFAnhie o Pl g @ e e 07
L R E fu AL BEE A B G - KMo & U X ] MBS

FFH IR GE G S F ARG APRAL RIS i

i ou, 2 X, B FE EAp R ¥ 35 % Hausman Test kg %> H p enfe

2R B B R A R A ek 0 -
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28 RED

o @fgkﬁﬁa o FER A IEPAE ARG R ARG TR SRR S
MR F AR F AR~ EooF B3 H0A D R Rffe b AN 0 (T e

& o

- SR AT
PSR F 50 A BEAT B v, B EB LT KRR P S HAE

iid

BF A ey, ~N(0,62) » U Bl & 4 & A vk ol AT 0 ¥ Bk 5 2
¥ & 4 fe(half-normal)~ 45 #c 4 fie (exponential) ~ # %74 ¥ f& 4 fz( truncated-normal )
Z gammas fie > B P oou X fg A e i F L, Stevenson(1980)#-E ¥ AL 4R 0 3R
PAHALFEARA A o AR B IEE TV Ry, A e T L R ETI
W i 4 fie(truncated normal distribution) » K U, 5 p OFF 48 S7en ¥ & & fie 0 @ 4%

Barend A S B AR T AT RR Y, BB EE A e

AR E 4 * Translog = & S @i K F @ saF Eendi b o F FW 40T ¢
(- )Translog(Az A% % #c o #cq) i)

TranslogZ| it — &8 F & 7 5 ©

InC = ao+Za Iny. +Z,B InP, += ZZG- InY; InY; += ZZ;/” InP,InP, +ZZO‘ Iny, InP, (3-1)

i=1 j=1 i=1 j=1 i=l j=1

R R Rl AR AN A TR & B

VOB oAl
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INC =a, +a, InNYl+a,InY2+ g, INPL+ B, INPK + g, InPF +%aﬂ(|m/1)2

+%022(InY2)2 +%012(InY1InY2)+%7/“ (InPL)’ +%7/kk (InPK ) +%yﬂ (InPF)

+ A, (INPLINPK)+ 4, (InPLINPF)+ A, (InPK InPF)+ A4, (InY1In PL)+ A, (InY1In PK)
+ 23 (INY1IN PF )+ 2, (InY 2N PL) + 4, (InY 2In PK) + 2, (INY2In PF )+ @ InZ + 0N B + v, +U;; (3-2)

=y Varian(1992) @ P iz e & A S £ F T g

(ST S | ez R S i

%W:xj(a;vi)zo (3-3)
e P RAR A j=K,LF
Y, P A i=12
X;: Hjmt kg e j=LK,F

2.8 A S HcE & % B eh- A =t 5% (homogenous of degree one) > # o &

e
1> 4=1 j=LKF (3-4)
2)> ;=0 i,j=LK,F (3-5)
3> 4,=0 i=12 j=LKF (3-6)

3.2 A H A & F & hw Sdi(Concave Function) o ¢t — i 2 fE 7 2 Ak
B & R ks LY § 4L (Symmetric Negative

Semidefinite Matrix) » 7 % :
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(1) f & eniff ferck §240 h;
(222 W ferc sk LgfEa:

oX,(P,Y) X (P,Y)
P oP

J 1

()& 4§ LB BB HEF B 5 Lgp K o

dPdX <0

3-7)

% 7 % &_— P37 =t (homogenous of degree one)sid |4+ » 454, ATC ~ ¥

o fPLE T & PK U & fPF > 7 8 B R R e T

TC PL PK
In—=¢,+,InYl+a,InY2+ S In

PF 0 1 2 ﬂl [PF) ﬂZ [PF)
+a-112(|nY1)+a22 GnY2f+an%0nYunYa

S e

+ A InYJ{In—}LA1f In Yl(ln P—j (In &}L/sz In YZ[In %}
PF (3-8)

+alnZ++60InB+v, +u,

He Co b $iIPHMPF S+ 4 PK 2T A% PF 25 4

1T
Wz
by
S
T

O o

- PL

Brsti#ic ZapF FAFEEF v s EHFLT

Rehe 17 Bk s (MLE) B 3 & RATF g & oro 2 B % & 4
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S TR N PR L ERFPEFF LA 0 B F AT AR E

' B ' N 2 2
Bia o B d ARk

- s A RS iR E
BRI B R S A AS k2 (o7 NEIRFIAFE SERFE

U #uF ~38(3-9)7 2@ 5 EE,

EE, =exp(-u,) i=1-30
t=1-24
Hd EE, A200-12 > & AseFdnhEA8F &7 RF I APt 2dx

(3-9)

B S LR
SERRPEY TR F L P AL - KR A Ak TS A
RFERITR P FWEE 1R P A2 F TS5 2 Ao Eehi e TG

iPiﬁﬁ*iﬁ$ﬁﬁﬁ%%ﬁ@%&’£@%&ﬁ%muﬁ’@@iﬁy

- BRIV PR R RS RPFRT AR AL BT -
TENE D FEGF RSN - KRR Bfo 2 - b fFsS o T A

§ 47 Tobite fFH0] - #3 Au R FHEE, - &% T A 2 Rlid Aok

F S AR

EE, =35, +6,(A)+5,(E)+5,(L1)+35,(L2)+5,(S)+5,(DFB)+5,(NO)+W  (3-10)

He A L3t bFogogot &
E : ;l;g\,ii X ‘N*»];:

/”ﬁv'g_,%p.::
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L2 : 5% F A %
AR AT [EE
DFB: DFB=1* 4 &£3°2 % 1t

DFB=0 % £#7:% % 7 %
NO : NO=1 2 #742(7
NO=0# £ #4155
W s 2 Bl o amg £ 57

CFE2 18

5 2_ A

G B R TS FERE A A RAFRICERDRE > B A%

< ¢ * Benston, Hanweck & Humphrey(1982) #+#% 1 edf ~ 4] 4L 5 i#(augmented

scaleeconomies,ASCE) 4 47 = ;2 » W4 @A A B R EAF N ¥ g A sk

R0 B B R BIALIT B TR B ok o

FASHEBNASE - P ERGE - BAREOTT E(SEFF) -

SEFF = ASCE -1 if ASCE >1
SEFF =1- ASCE if ASCE <1
7 KO S (SEFF) § [ & % 2 ASCE=12 4§ + 2| Bl 2 RS A 4
o WALFEY 2 A A GRT RN 7 T g 5§ KD o ASCE<LE A K
3 5 RBGA > ASCE>LH £ A7 5k o
ASCE #_& 4T
oinB
ASCE = SCE + SCB x 3-11
[zalnYi] (3-11)
zal(;iJ al[;ij
# ¥ SCE = LA G @ SCB=—— 2
; ainy, ficiidier oInB
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SIFEA R AN EL

A A Ft e F A RE B A A e A

(The Cost Elasticity of Output, &) *

8In(TCj
PF P,
ng:TJ B +Zﬁjk InY, +Zplm (PFJ (3-12)

2
Fpev @ SCE=) g

j=1

d 3-12 ~ 3-1358 7 12 ¥ FJASCEZ_ 3+ & 258 4o T ¢

S o) ie) ane| ee) oe) Moe) (ome o
ASCEzz + X nbi_ + + x( n + n

| olnY, oinB  dlIny, - olny, olny, oInB olny; alny,

J( 3-13)

RTASCER Bav » R ;% Tk AR fRINBEINY 2 Sk % o ~im <
# * Benston et al.(1982)2_ = 2 » #-A FHcK T A A N ehSlic > TR AT S
NSl A IR A NS fe N A T AT

NB, =d, + ¢ InYy +6, Y, +6,(InYi, )’ +4,(InY,, )° + 4 2InY,, InY,, +e  (3-14)

Bt 7 FHER B, A& FIREF S s T~ Y, N & FiRSLF

FUP TR G PRI Y, R R ITRELE St T -

2%

% = =n
ERRE R
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oY;0Y,
TY i FE S A g€ FEY, mj)\ N RO RV S gau;_q_,k, T E ;}F]

Z_ZEl e
.

o MPEPA F AN o

01S) (T2 an()
SCOPE + x (3-16)

alnYalnY olny, alny,

AT - AFLASBAE TR AL > A

1.4 SCOPE<Ops » 4 § fornkigie 4
FLLUT LA A - fEA S ke o

2.4 SCOPE>0p¥ » B % % fowb it 5t

cF Eendife b0 g LS R E 0 ot o F]Translog S0 BicE G K A

Sifcze - PEAB P S LR B R R R S Fpt AR 7 % % Translog s #ic

FEada s o LI A A FIpiRE R g oS Tl A 0 R £ R

H‘i‘%;’ ?g‘} o
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B30 FALF R T A AR A R A Rl B o
i fTHausman test » & T3k & 4 £ B Rk & AAE Tk hiEK -
TTransloghg #4:f A Al cnde 5 > 2 Hiig L o3t o
#Translogsg ¥ A ] o3t I R enE B3R 408 > S A A iR E RN K

AR AR g R E 0 L or 21K T 0] MRS Bl A A iR B

117 Translogit 463 A 03] 63 30 i & 0 RIS Pripianica) -

B ARBEANE 2 BRERNE o B R AR PR

‘Qx.
=
ﬁ
h

49



=4
=
&
b
\\qﬁ_
e
¥

\4

RN

l

Hausman test# <_

E=Ho E% Hy
A 4
A\ 4 \ 4
EEEEE o a T T A
l |
\4
Translog™g #% :# & -7
A 4

&
<

& Aok F3 A

v

B AR A

o vk s A

A 4
E¥iEFoww i 2 R
\ 4

sl oA gl gk 2
P Fé\"”t,‘\ = vi‘

F3-1 AR

50



% I * 1998-2003# 5307 7 4LITFE FAH > R 24F 7205 T @ * Limdep
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" (877) (877)
FEENGE D) !fif% L E R 42 1L L 0 817]5658.3637 [4961.450 [451 54737
C P?f\4”’"'1r:r—ﬁl~ Rarg g 4o (¢ R £4Y [(F BR3E)
42 e A
ki (F 9 ~) Y H M AE- & 45 R MR & 45 & 38 2c i -~ pb|2684315 [219064.6 [958 916903
Y1 F BN TRl L S (¢ R E£8) |(5- £57)
HFHEEIF~) RFRIF- AR T2 ¢ $§ » =y £[56349.15 [59152.30 |54 73899
Y2 X pEAE - HmE.LE (¢2 &8 |(Fs 817)
FEGRETS) [FREFERr R AT L1k 0.258628 [0.074985 [0.07081 0.611436
PL (% 2287) |(¥ B539)
FAG(E ) |5 Np R~ sker |0.011304 [0.005458  [0.02276 0.058210
PF (R 2 4217)  [(Rd £257)
FABRGFER) |saargFrgr “f MR R AR e 0.253972 0.284659 ]0.015777 3.295364
PK (EERE) |(308aE)
PFFAEEF)|p F F AR GETA (R G T A= - 4g[7.2621 41518 6.01 8.1
Z FA+H - HFA) L F AL LS ko (7)) |35 £267)
Rp A S (Ra0| & 417 4 il SRR i kiR (586144  [37.34 30 179
B (v A E8) |(5-825)

FH KR

PAFCIt £

o £

52

HRE (2003) 0 ¢ 4 4217k BT DY 4 2<(2003)




GRS S

A2 a5 T RBEA AP EY VT URERI R FITASTR
B S RBARF AT T ASTAEL B S AT RS fARM O FURPT P T R
AT 28E MR F)5% 7 T aidi At o L35t 55.768% 0 e B W] 4L(T B & (B

(932 $]28.99% % {518 £ 5 4.26% » A B w4117 9 F 4P SHLIE o

FAFI(BE) R B 4 Rl R EARE A TR 4 AR > B A
M i D ARRE AE TR A H o A271H L 2 40 AR £ E 5106840 F 4
Bt B2 BAR L2198 7 BT EARGFOEAIR A F - RAFE
R F (L) 2 gt F (L) aUnde (Rl o it B0t Ak g g
MPARF - (iR cn el 6 ma I o TR gL 4 % 16.359% 7 1R
£5673% it s Eind PRl ke FEERURLENRE  Frot A
EAlS ARF o H0 T35286.15% 0 L S 17.69% 0 - a3t g S

.
Koek LB AR o

JIFarg it 2ExE e (S) 5 flFamp s a3 Pt
o AR BRI IR AR AT S KA TR T R R o F kT
G PIFARET AL S F G § 74207 LM R AL T 5T SRR
v R 5-114.86 0 1R 4 5 240.6155 < gt OIS AR M Ap R G B B A
B FE D ARG R S AL E R dp A 0 TR AT S

% R ik

53



SRR TEN

L JE 3 TR Tiog [HREL B E X

(#5) (85) (8247)

2 & (%) WP A ik e 3 45,7685 [4.26 45 28.99

(A) ek o L FAS (8- 8255 L &4
k-

& A (F ) fwh s F /R 1 4 % [2711.653 [1068.125 [831 3023

(E) LEA 4 ke (L5 4267)|(F Bz 32)

o g B v 5 (%) nds BB kA1 16,3598 6.73 5.2 40.2

(L1) Foo Lint R (p B &F)|E; 1 217)

ot & (%) A ik T3 4 g0 ]86.15 17.69 58.11 217.7

(L2) o Lind gk (53 £ 8)|(rEaH)

s drat o e |5 s ko |-14486  [240.6155 |[154.22  |-3298.56

S) (Fro 7§ 4Y)|(% 214167)

OFRRR ¢ L 8T A 4L 9 (1998-2003) B SN & i3t
W4 & £33 £ (1998-2003) 0 & 4217 p4 7447 4 (1998-2003)

¥ 4 (1998-2003) - £ g

Fo8 EBER S AR RE

A &% Translog ] f& > e & g B H0A] o &R A oS L R ETE Y

fo e o Agm > i@ % Panal Datad] s cnfal o Fl 5 f 7o PR H A TR

B3k > @ ¢ * Panal Data? & i3k o @ i * Panal Data?] s chg s > ~ F|1 5 2.7 ¢ 5%

~

FERBE AL LR 0l L FR k(S hERFEU, G EETHREBE A L

¥ & % Hausman(1978) e %= 7% Bk B wl g »c % (U, )&

54




H = ( AGLS - :él_sov )’ [Var(ﬂLSDV )_Var(ﬂGLs )]71( AGLS - /}LSDV ) (4-1)

;F"T v IBGLS Kl{’bﬁA T mj“;J-:E;

ﬁLSDV AR Tk T it

FHER A &0 U, 2 X 3 B F% Fockid] o F 2 gHER) B
AT RFIEG U X R RISk > HEPRJOTH 2 A e B2 B RH

CRIVE R U

— ~ Hausman Test & < % %
AR BorF At w0 T AL nA P 0 d Baonk i
A (Fixed Effects) > g #%»x % #i-3](Random Effects) & iE B~— B if § 4 47> 2 »
k434427 AR S o AFT Y % Hausman Test k4 2u, £.F 2 X, F B -
#.4-3 : Hausman Testz # T_% % & 7 » Hausman Test & % 6.1325 » £ 1%#%g % -k & 2
T E 5 29.8788 ) 2 FEF Ho [ MR e (U ) 82 iR TR R 8 (X, ) & M ] ek

AR R FI AP DR R E -

A & 4% F 1 * Translogsn B3 fi > fe £ TP E A B3] > RS A E2ad i

e F A
- S TLAE R R & AR Sl 3t
AF i SR R B TR R T e r b o e R

4 B3 N dae(d-2) )

55



TC PL
InE_ao+a1InY1+a2InY2+ﬂlln£P j B In(PFj

+ous (In Y1Y + 0, = > (|nY2)2 +0u (InYlInY 2)

o [e(PLY PR, 1], (PL af, (PK

A = = Y L = L A Y R v

+ Ay InYl(In—LjJr/ilf InYl[In—KjJrAZk InYZ(In—LjJr/i2f InYZ(InKj
PF PF PF PF

+alnZ ++60InB + v, +u, (4-2)

He C b $iPPF S ehp s 4 PK 2 F AR PF 2 F £ %4 PL

N o % B 4~ f"ﬁ,{‘z’“‘ﬁ :F"K *Ei’?:‘vltguiﬁﬁvﬁ‘i}c—Ig N
uit ,; %E _\{ﬁ B o

Uy SRH s d gocd o 2 B8 F AU, ~N(m, o) » 8%
20 o

1 244 R A S8R S R T LB R A N kg e dR(Y1) eh ik
6 %2.268 > TiE % 3.996 4.5%:AT F -k BT A ¥ ; 7 (Y2)ehih i 5 3.265 T
B 511145 10%5 85 ¥ R TR F L m A A DR E R F A e A0 T s A

PFIER et RLK o @ A NI e R (YLY2)s LR F L ApR - 2125
PP o BT 4T A F A HF LB TR R 1T E RATREF SR 2
ERAT e 2 W s @ iﬁ]ﬁﬁﬁﬁ&ﬁﬁﬂﬁi%ﬁ%@&&ﬁl ALiT 5T
Ao BT FA R FEAA R UATRERE A EME RS 5

pARETes s T g 5k

56



G ¥ H(Z)enih i 5 -2.3654 > TiE 5 -11.265 » . 1%:hAg ¥ -k 3 T &g ¥
HHC H(B) e e 5 -1.945 > TiE 5 -2.015 5 %10%8g ¥ -k 7 &g ¥ ; & 77 %

BOES A LREFOLAN AT ARNAGFH ST AR ESZE A FE e

AR
B

FR P FRFAFEFRAN TGP RRDFEL L TITLIRAETT RS
Fron- Bhhtpd €& A FECEFOE RS2 AL L FRF T TN 4

é_ﬂ“ﬁh/l)%\;j\ﬁ‘l?—:%’# fx‘%ﬂ\]};]ﬁf:r?l}ﬂf ?A\f—rmig‘%:ff. fq“- );\‘ D Ko

A RS R ERF U BEEA B TR Y TRAGP AR AR

R LT RRT Ea Y E 0 TE[ufe] B e=u+v o

p (A /o) & (4-3)

E[u/g]_@.+ﬂ.2){ 1- @ (ed Jo) O':|
I R N e e A T SV

o (o) o

A AR ST A e d T ko Limdep¥ ¢ 3 LAMBDA (1) =

1

SIGMA () =(ov? +ou?)

AL R TEFTUFR > MU(u) 8504872 ) TiE 5 6.1288 1% %8
FohBETIRHEF A TAPERRDEE Y AAF L o LAMBDA(A) ik &
2.55173 > Tit 5 43.2648 1% 3g F-KET S B > 477 AT 5 ¥ 4r » & A 5%
FE(u)s g e

#4-3 Hausman Testz_ #& T_% %

Ho="E 1 »c % #7)
Hi=% T <% #-3)
H0=6.1325
72=29.8788
(p-value=0.0019)
198 F R T R R Ho o X STk B
57




58

34-4 EE R S A
i Sl g TiE
¥ ¥ 33.523%** 0.2365 20.253
LnY1l 2.268** 0.0231 3.996
LnY?2 3.265% 0.0214 1.114
Ln PL/PF 3.754** 0.1451 4.565
Ln PK/PF 2.839*% 0.02145 1.448
1 0.341* 0.0365 1.569
=(Iny, )
2
1 0.116%* 0.08541 3.996
=(InY,)?
2
1 0.038* 0.002145 1.641
Z(InY,InY,)
2
I PL Y PK 0.136 0.0368 0.475
n - -
PF )\ PF
1 pL \1° 0.026 0.7416 0.094
- |n -
(o ]
1 PK )12 0.365* 0.002354 1.052
- |n -
(5 )]
PL -0.435** 0.003215 -7.217
In Y, ( In —j
PF
PK -0.477 0.003695 -1.003
In Y, [ In —j
PF
PL 0.035 0.002145 0.830
InY, ( In —j
PF
PK 0.0365%* 0.2314 10.967
InY, ( In j
PF
Inz -2.3654%*%* 0.003233 -11.254
InB -1.945* 0.005614 -2.015
MU( 1) 0.4872%** 41.3258 6.1288
LAMBDA(A) 2.55173*** 0.1325 43.2648
SIGMA(O) 0.40868*** 23.1547 9.3624
ov? 0.01324
ou’ 0.08621
Log-Likelihood 74.77849
*L T RFLREAIONTREFY AT FLREASWNTREF YYATREIFNEALINTHF




= ~TL= &223 :fp’]@,'——lgv BitE%
R TS A A2 46 - d EE, =exp(-u, ) » ¥ R34 48

{7 £:1998-2003# ¥ & Az fpthE » H g /1 370-1 -

§ 245 A ATF R R AR T UF M A AT E T4 &
e dptREmAZ L 4 T%é'\;rs#\ PIBif PR AL 5 & EorK Bk R hA
W] % i 4277 (1998~ 1999~ 2002 ) ~ 5 4 4217 (2001# )~ ¥ BB 7 % 427 (2000
E) o E8F(2003#) 0 @ & EF @k A u G 5 ¢ £ RQR001E)
& 42(1999£ ) ~ & 42(1998 ~ 2000 ~ 2002 ~ 2003 ) » j§_# ¥ 4 T & B
FOET E AT 0 2 520034F 5 4R de r ERETR NP 0 X LHET AR
(7o @ 2R g M 2NN L BT A~ BT T AR RALF RS T §

YR

§fF 8T e kLB A L1998 & 12003 T 3o A A vk 4R A W] S
0.7516 + 0.7214 -~ 0.7548 + 0.8142 - 0.8375- 0.8495; . i< & 219994 » @ %
F B 42003% 1998467 PFh s L HF 4 £@h ko TREEEPIFERL M o &
Rl e (BB I EAMRE R FE o2 T ERBIEI IR DRG0 oY
BB AFCRRIRE T AR B A X B & A REE T i T AR

FRET 0 YR S YT 0 A (8 19998 ek v i o

AL Tod AocF f i E AW 7 00F R 0 82000 B 4k AT
G b AR > F] L A ey ﬁfgﬁﬁ-;s;;} PiEdwE B (Q001E)5S A B ek e AF
M %0 JL7:1998-2000# % 2001-2003 it ) FF e hocd £.F 4 B ¥ 0
Bohpriz R wn T iad Ar 507623 0@ &3P %14 50.8197 0 8 £ 4-6

FARF IR EHERTSET LFER > AR T T L Aokd Al%

59



M KET ML MR LR E R SR BRT AT S 2 A
FEENLE
145 S ARFHEERIES

B I T R 1998 1999  [2000 2001 2002 2003

2@ M7 (44+ /=) |0.9885  [0.9642 [0.8996  |0.9315  [0.0902  |0.9741
E = 09821 [0.8915 [0.9712 |0.8412  |[0.7921  [0.8891
LA (Ebs AR 0.8751  [0.7936 [0.7741  |0.9718  [0.7848  [0.9301
3 05645 [04851 [0.7315  |0.6154  [0.8947  [0.8191
% - (&40 4177 0.6023 0551  |0.648 0.8925 |[0.8713  [0.7879
£g (L4 £7) 05957 [04849 [0.6764 |0.6158  [0.7619  [0.8745
5141 0.8916  [0.7976 [0.7315  |0.6489  [0.7789  [0.9145
¢ R(440T ) 09738  [0.8629 [0.9954  |0.8764  [0.9618  [0.9952
T E(Lp AF) 09684  [0.8156 [0.6791  |0.9196  [0.9845  [0.9963
) 08789  [0.8261 [0.7973  |0.9458  [0.8749  [0.8135
75t 2% 0.8895 [0.8456 [0.8459  |0.8132  [0.8746  [0.8916
% 0.8879  [0.9145 [0.8216 |0.7918 [0.9846  [0.9123
& K 0.8956  [0.8846 [0.7516  |0.7215  [0.9625  [0.9318
hE(E S A7) 05126  [05847 [0.6985  |0.7615  [0.8915  [0.8416
(kS 47) 0.8745 [0.6185 [0.7918  |0.6417 |[0.8415  [0.8918
3L (405 8F) 0.8951 [0.6158 [0.7318 |0.7618  [0.7748  [0.9738
S 04518  [0.8954 [0.9478 |0.8156  [0.8816  [0.9625
4T 0.7618  [0.8482 [0.8575 |0.7615  |0.7714  [0.7218
Y 0.8745 [0.7618 [0.7710  |0.7314  [0.8495  [0.8847
W (& ) 0.7958  [0.9487 [0.8847 |0.7679  [0.8847  [0.9478
A 0.8514 [0.7879 [0.7618  |0.8947  [0.7548  [0.9157
B (&5 877) 0.6684  [05148 [0.7976  |0.7151  [0.8423  [0.8948
% % 07976  [0.7413 [0.8412 [|0.8451  |0.7146  |0.914

(&b 8L 0.8954  [0.7648 [0.9478  |0.8814  [0.9748  [0.9961
B 0.8847 [0.7141 [0.7201  |0.9142  |0.7416  [0.8746
SiEa 0.3415  [0.4254 [0.7849  |0.5147  |0.7748  [0.7615
3 T A 04251  [0.6251 [0.4318  |0.4415  [0.5261  [0.5331
R 05489  [0.7481 [0.3816  |0.4318  [0.5961  [0.5315
ta g8 0.6491  [04154 [0.6485 |0.5521  [0.6584  [0.6189
Y 03157 [05148 [0.3215  |0.4847  [0.4316  [0.4915
EE 0.7516  [0.7214 [0.7548  |0.8142  [0.8375  [0.8495
L 02008  [0.7214 [0.7548  |0.8142  [0.8375  [0.1502
b~ & 09885 [0.9642 [0.9954 [0.9718  [0.9902  [0.9963
3] & 03157 [04154 [0.3215  |0.4318  [0.4316  [0.4915

60




0.8

0.75¢

0.65
1998

1999

2000 2001 2002 2003

0 T P o Sk ig i

B4-1 T35 A2n ik 4 4 F

546 FhorFh RO LRSS

G g wd

IR WL

T o 0.7623 0.8197
At g 0.4105 0.6284
HaerwF LR H1=Ho

STEd 12.5948%** > F=4.3059

*xk 4 o %F,‘_"g,]\j_g A4 1% &%‘_“g

N L=

-

)

=

Wi

AN
N

2 &

o

E

=

¥ =

N

M

RIS kR nTIE S o R - B R RS A U

Bt 0 2 APMTT F)F A Ak e o #4451 5

61




s A p ;}F, i o~ T P2 F F]S A ¢ anEE,

EE, =5, +6,(A)+5,(E)+5,(L1)+35,(L2)+5,(S )+ 5, (DFB)+ 5, (NO)+W (4-4)

L2 : it )
S tARB#TEE
DFB - DFB-1@§;¢ﬁ§%§§Ef§:%%§, B

Ly

/

.-"' o,
DFB=0™% & fik % 7 w2 3\
NO : N@;—l S 750

,-No 0 % Baafr e

N
LY
éysdr}w SEC e \b

d F T F A B3 T b s o (A) v 8 0 1 2 (L) -

AL B R E(NO) ~ I s s v [ B () & Ak (EE )AL R

tH 3 'ng AMEATERFREEIEF & LY (E) s mat (L2 s
%5 B HE % ,%:(DFB)frd» ko (EE, ) LRI AR o Z/{
N ,#

N L
WP A & "“t&m Ep—g =R F S i M r é’”-r ¥ 41T H 4 1%
Wt s e 40 3215%rm£ *bﬁ‘—@.—mﬁmﬂﬁ_* i«t*“ﬁﬁéﬁf-ﬂ HERE L
WA F o ERPRC R F R PR FRRPELR S JIEREHITAIR
g @it g4 BERERBAFTEE T A FHl AT AR &
FRTER L SR g NG MY EREL N i T AEE
PE1250 » 18 4117 & L P ARd DBLUE PIPEE S aRB(B S B4 £ 92E) TP 85
hitiF ARG EBRPF R RO - FREBRTHE LR 2 BREERFE

z}ﬁ ma%ﬂli f;%

62



o

Yo B 5 -0.009746 > TiE 5 13.9746 1% %g F K BT 5 B ¥ o 42

It
.
\
i}
b
>~

FlARB VT Al Ry AR c REELFEFEE AL D
AT A F o e P MRET A EEFERX A FRAENGACE KA NER 4

a4 o A& AT

2L sl B ML EDE SR AR

/J

<

FBER > B4 THEERE > B @LE o
- é”’—g ]% pL :~ A Fe I ‘9""’ r} AN “i ’ ]’f‘ﬁﬁ:iﬁ:% -0.00315 » Ttié -3.012 > l’ftlo%&%—
:t‘?vlil’?‘r %FT%‘ B B I‘E»'%;Q,M«_E;ﬁ; y R uﬁgétﬁﬂf—? S de g o e dp

g EMO B RIFAL EEL T

X v

ol r A BT T R4S

(Eé

Pt FE A RGN 0 A2 S b 2R

-\-x\y
\:E?
_
SA
Tt

T IR A A sy o o

Tt e 0.00046 > T 52194 > 4 10%AF -k T AT F 5 5l - 4
MG nEe b Sl e 5 OB F RGO AR S BF g oSt i A R

BB ER AR shi RERA B gt { LER B

o
43

TFEABELIE > ATAGT T AR FARG AR & BAUF g Y ok o

1 S0 1Rt 1 45 -0.00315 0 TiE 5 -8.16 > &5%AT ¥ kT ATF > 4 2
HE 3 v AR OLF BAR o AT T UF AR AT FarR e
LG AR ADE SNSRI Ale M F o < d

LS TR
Bl R R dk T A AR s F A £ 5 B f AR

8

AL AR R 5 L P A o

63



B2 AR SRR BB 5000132 > T 5 9.315 » 5% % K T &
FoFRrAT AR R L REARESES A BES AL ARTA
BEELER O FRAEDR LD H0 RAFET R OF A e 0 PR
S 24 0 OB F F T A RS R 8% U] 0 B f4U(T E ik 7 30

Fenscd (Mrctah 290) EHATRAFEI LT LT LA 2) Bk

IRB TGRS RRARA = B R e o E Bt b'—ﬁ”’s\‘{
FMERFOR PR GHEE 5-0.0079 0 TE 50.03215,% & ¥ » £ 7 37 E &

(Feng g e LG LB o Ahy A PATESLE Ly 219908 p st B 2 ATAL
Rz A AN B 19907 K 2 e i 4T 0 2 R D AT 0 A AT ATE
Btk k5 1998-2003 hFpL > W 4y Fl 5 %1990-1998# i~ # 2 L g4
LFRGBARAWI  FHEET AR TR EHERLE FRATER

]':Tg;_gllrig» ﬁi] %,F]‘:g‘ o
147 i EIEAEPas

R Sl s 3 T TiE
¥ % 0.8417%** 0.001015 21.0211
i ) ek & -0.3215%** 0.001598 31.0215
A

BT 0.009746***  [0.07847 13.025
E

s I L -0.00315* 0.08954 -3.012
L1

R 0.009468* 0.000215 2.194
L2

S apFALLE  [0.00315%* 0.01487 -8.1649
S

DFB 0.00132** 0.0007849 9.315
NO -0.007946 0.4879 0.03215

?‘;;T_- DFB ;; 5 4;;}30_,2- rn}Jg &%ﬁi NO i #7 54217 $dc

*4 T

** 3 T LL&F'_%’}\—?“5%T B ¥
*kk 3 < L_&Fr—g KL% T &F“%‘

64




FZ & RHE O PRERT

al-
-l
. Lt
r
,\m

AEIT b P AT 8 R SR & S A RiAeT)

CHES S F A S R AT L

-0 ‘Lﬁ-‘ﬁ: q—/r
* < F * Benston .Hanweck & Humphrey(1982) #+ & 4 e 4 = A 3R fic & &

(augmented scaleeconomies,ASCE) & 47 = i* » = 3% 4r4-5 -

jf'{:@x aIinB _alr(;g f'{lg f'ﬂgx(ams . alnBJ (4-5)

oInB  dlny, - olny; olny, oinB  \olnY, alny,

d - HE I ATLE S R KA Sl g 2 1r°ﬁz-ln(-ll; j;ﬂnY (i=1,2) » £

Ml B 8~ 4550 o
e (FASCER B ah » PRt N T & F LT fRINBEINYZ S8k 4 o A

Benston et al.(1982)z = j# » #-4 (THcK T 5 A NSk TRB AT & A Sl

SIS HEC Sl I A, o T S

INB, =@, +¢,InY, + ¢, InY,, +4,(InYi, )" +4,(InY,, )" + 4 2InY,, InY,, +e (4-6)

APt FHER ~ B, & IR St s (T8~ Y, & FIRSLF 5t ok
AREREIR S Y, R A RIREFT S LTI et A AR L o

65



¥ i #T * el tk £ Panal Data © F]t A e 4k $4-6 3¢ :& 7 Hausman Test!/ By f2
Panel Datasi#% £ 53K » & T8 F4r£4-8- & T E 598.208 > 2 1%& F-k#E T+ &

5312751 Ag F AR 4 ST S A 0Bk > FIt A R R F B ok 03] 34650 o

f—\:'L ; «‘_:"-_ %:_ :‘4’\ %\ 4'9 °
%4-8  Husman Testz_ # T % %
Ho="g # 5 % 3]
Hi=5 T 2% % #i-3)
98.208
72=31.2751
(p-value=0.001329 )
B1%E F KRBT IEE Hy o 2% Hleock i3
24-9 INBE T ek HA) it %
Lk d GG E P-value
¥ -1.3256 0.7154
InYy, 0.3258 0.9584
InY,, 0.1191 0.6854
(InYy) 2 -0.01658 0.8548
(InYy) 2 0.00536 0.9532
2InY ;Yo 0.09482 0.4789
d £4-10 0 3 ARG ARG RS F R A7 4975 PASCEE ¥ 41300
P12 B > @ A E01 > Aot 1998-2002F 4k A 4217 ¢ A Pl B PG A @

Rt SR A BT e B B R A Y TE L SRR E (1993) 0 F 5 (1998) i %

BOL > BOE IR A P00 gL (T AR A AR UL ePRE B o

66



TR R TR ARSI P EF e TISASCEE £ 05902 0 447
F w1 50737  JERA-2 1 P~ ARBCEAF AR R T R B ARE

cAVE R I 2 oendb g o AP R iR TR T e ©.1998-2000F 2 2001-2003# i

+ )

AEDEFETHENLE - 52632500 A1%HEE KET Y o 2

‘QH-

&

SN A AL R TR A PR R S (SASCER B F B £ apik f o
o fg_ﬁsgﬂ,;rs#\‘ LB AN ERIR S P E R LFAFEFRE
2 ¥ EH 0 ASCEL & 248 %A il e 3 AP PTG 0 Ak A

L EBT URICGREERERT A F R 2 TSR T hE PR A4

P!
A~

LB P AT L H ST A s £ S ARFARRIT R R
o (1998) 4 4R 7 R BS AT AL A BB S 0 B AT Bl R Y en

Ex AP e

67



24-10 4 QRBEAE TS

R [ & T 32 1998 1999 2000 2001 2002 2003

ERLE 40 0.5263 |0.6354 [0.62365 [0.7212 |0.8682  |0.8682
B X 0.5214 |0.5254 0.5962 [0.6254 [0.6452 ]0.7120
oA 0.6215 |0.6985 ]0.75214 ]0.7652 [0.8310 |0.8521
B it 0.36221 ]0.4854 [0.53202 [0.5697 |0.6821 |0.6210
¥ - 0.6585 |0.669 [0.78952 [0.6514 |0.7852  |0.7685
o 0.5521 |0.5625 ]0.5982 0.6362 [0.6521 |0.6756
3542 0.5258 |0.6521 ]0.6258 0.6858 [0.6932  ]0.7152
=Y 0.6251 |0.7368 [0.72652 [0.8512 |0.8621  |0.8962
S 0.6523  [0.7227 ]0.7895 |0.8513  |0.8965  |0.9564
i% 42 0.5521 |0.5126 |0.5621 |0.6251 [0.6857  |0.7415
LR 0.5254 |0.6214 [0.6892 |0.7512 |0.8521 |0.9125
- 0.5851 |0.6525 [0.6845 [0.7685 |0.8214  |0.9461
F A 0.6254 |0.7325 |0.761 0.8654 [0.8986  |0.926

& 0.4515 |0.5152 ]0.625 0.7621 [0.7951 |0.8125
i#* & 0.5226  |0.5323 [0.6895 |0.7651 |0.8751  |0.9548
ENNE 0.5189 |0.5529 ]0.5962 ]0.62579 [0.65328 0.6951
g3 0.6136  |0.6569 ]0.6851 |0.7512 [0.7321 |0.7651
g 0.6125 |0.6532 [0.6235 |0.7521 |0.7651 |0.7851
o AT 0.4436  |0.5562 [0.6254 |0.6895 |0.7514  |0.7685
W =N 0.6518 |0.7251 |0.7658 |0.7952 [0.8523  |0.8957
< % 0.5741 |0.5858 ]0.5658 0.7654 [0.7921  ]0.8851
PR 0.3856  |0.4325 [0.4952 [0.5326 |0.6852 ]0.6254
% % 0.5519 [0.6125 |0.795 0.761 0.851 0.914

LRES 0.6136  |0.6521 |0.785 0.7689  [0.8452  |0.8625
o £ 0.6792 |0.7325 |[0.7581 |0.7921 |0.8237 |0.8521
I = 0.5415 |0.4254 |0.4352 |0.4451 |0.4625  ]0.4952
VARl 0.4982 |0.5125 |0.5120 |0.6852 [0.6214  ]0.6352
kK 0.4489 |0.4856 [0.4362 |0.34514 |0.45321 |0.5123
ta 8 0.5526  |0.5685 ]0.5214 |0.5621 [0.6215 |0.6633
i 0.33526 |0.4624 ]0.4523 |0.4682 [0.5232  ]0.5962
= 0.5406  |0.5935 ]0.6367 |0.6870 [0.7432  |0.7807
I 0.0889 10.0933 [0.1099 [0.1234 |0.1223 |0.1319
B 0.6792 |0.7368 [0.7950 [0.8654 [0.8986  ]0.9564
B B 0.3352 |0.4254 ]0.4352 |0.3451 [0.4532  ]0.4952

68




%411 ASCE £8M¥  (4Ayid%wai)

3
TP 1998-2000 2001-2003
T 35 ASCE 0.5902 0.737
Ly 0.0102 0.0472
i )ifSCEZ}L % 26.3254***>F=4.3251
Fie
0.8
0.6
0.4f |
0.2f |
O‘
1998 1999 2000 2001 2002 2003
B T B BT RH
Bl4-2 $F~ ARG AR e F AR E

AR AT ehfE RS A5 SCOPE » SCOPE T sk 4™

aln(;ij am@ij 6In(;ij
SCOPE = + X (4-7)

olnY,olnY, olny, olny,

14 SCOPE<Op » £ § kg LT - 872 23 A i 4

§ A REUF L2 A - A S A e

69




27% SCOPE>0p » R % 4 vk 57 5 &

@J—ﬁﬁﬂﬁnﬁﬁﬁﬁﬁﬂ%&%?ﬁwwwﬂ{gqﬁMYO12&)

EHEEF AP T EREE o R EE L4120

d #4-12 1 SCOPE#F R GG 8% 7 g R > A 879 & - hfe R g

B

—'é’%x\t’fg(ZOOZE);h Hﬁ—;W——E— ""%}\“%(2003&);&& H e
H# & 427 11998 2003&,1%"8C'OPE15 LERIRS I %TT%@Q& 2003 f 4 427 = 38 3 48
B IR R A »jlbb ‘*% BRI %ﬁ§(1993)m‘*%7};1 T;, st B gk g AL
éﬁﬁ\ﬂaféf A B LR A T i¢,3§ﬁ+m;,ﬁﬁ

%ﬂ’_ 1Y ‘N #

EfR TR TR EHERF L2 s 59w 5 &L YA

sESREAEE SR AIRIE > RER - B A Yy RV UEF &
X R E o U MF L A E 0 B A 4B S hd A FI &80T A

\ //

D E o m %0 [F14-3 1 SCOPE > We5 e I AR %1 ,f@ R ke

2R BT 'rnfL%‘“ Q%iﬂ LR e R x;‘& u’ CEERECRE
i

4AERE A o &R ,J;H:\;‘T;E’?_za—_?ﬁ;‘ma 5.746 > £ iy @2 F 612
! 3.086?5'3 AR R B TR e ©1998-2000# % 2001-2003# ie FLEPFAE G A
FenA B o 51235628 B R LA R iRk 6 LR K EIEA L 4-17 -
o AR R v isr i A PR gAE ke SR T T RITEEEREL |
R R FHRFGHEEZ B 7 - BKEED AR~ hd FERBHEEH L
e BRI T LS PR RAPM che 1 AR M TR TR AR M 0 B SN2 20

A0 BE eNT Pk 1T ;u:]grsg; L FELe Vthdee F AR S0 RATHFR I L E chRt AT o

70



44-12  SCOPEfwg -4 &

R/ T ioggocs [1998  [1999  [2000  [2001  [2002 2003
2 i 4L 2.0123 [6.0254 [5.6176 |-6.032* [8.0325 |7.862569
B = 6.5214 [5.0254 [6.596 |[4.4854 [9.0321 [1.71156
EEE 3.0255 [3.0285 [9.71223 [6.1152 [2.0360 |2.1451
3 6.02221 [6.0254 [8.0230 [8.8957 [3.2125 [9.68625
% - 6.0285 [5.0224 [9.78022 [3.3265 [2.0351 [9.768189
£ 53521 [40215 [85122 [6.9522 [6.2520 |3.6748
§58 2.3011 [9.0326 [7.4258 |[5.30257 [5.6822 [2.7782
e 2.0125 [6.3028 [8.889 |5.212* [2.2361 |7.81156
s 6.0124 [4.0227 [9.1326 [L9625 [2.4852 [4.9123
%8 5.0215 [5.0226 [8.6852 [3.6103 [19.908 |[3.1565
i 2 30125 [8.021 [7.1525 [6.9620 [21.583 |6.1589123
B 3.0215 [6.0215 [8.0325 [3.1575 [12582 |2.9461
& 2.0312 [9.0255 [9.895 [6.778  |-3.0521* |-11.6625*
wE 40314 [6.152 [9.659 [6.6326 [8.2305 [0.8125
&5 30268 [3.0323 [6.123 [3.6565 [2.3052 |[3.2698
3, 30157 [8.0229 [6.3612 [5.150  |-2.3258* [2.5251
i % 9.0315 [9.0569 [8.3331 [4.1205 [4.3260 |[0.3335
AT 30215 [2.0532 [5.6115 [3.9523 [5.9203 [8.7458
5 AT 92202 [9.0327 [8.6252 [2.1630 |-15218* [-3.6308
e 8.0215 [8.0321 [7.7658 |-1.0251* [-2.223* [-6.189*
N 2.0351 [8.9921 [5.5613 |[-6.8540* |-1.8413* |-5.35026*
P 30251 [7.00215 [9.7855 [-1.2362* |-1552* [-5.2065*
% 4 32056 [2.0357 [6.718 [3.782L [4.230* [-1.1425*
e 56215 [3.0215 [2.025 [7.2630 |-5.6540* |-21.2389*
Lk 3254 [9.0345 [2.7525 [4.8962 [5.5236 |0.8521
L 30251 [8.0321 [2.4351 [6.8205 [5.2305 |6.4918
o T A 0.2364 [8.0325 [8.5250 [5.8962 [4.2349 |4.1382
EEE 3215 [9.0356 [5.4022 [L5025 [5.6325 |[3.5136

3 &4 1025 [8.0385 [6.5264 [5.3025 [9.3251 [5.5825
Y 2.3625 [9.0324 [3.0223 [3.9250 [6.4822 [1.8202
Enes 3603 [6.4764 |7.1594 [3.4694 |4.2687 |L.5215
L 2.2097 [2.3168 [2.27345 [3.8848 |[6.1907 [6.4481
ey 9.2202 [9.0569 [9.8950 [8.8957 [21.583 [9.7681
A| & 0.2364 [2.0357 [2.025 |6.8540 |5.654 |-21.2389

* & DR A

71




4-13 SCOPEZ & |+i& 2

PErTE g 1998-2000 2001-2003
T }5SCOPE 5.7462 3.0865
L 1.8872 1.4130

# B SCOPEZ 2
1.2365 <F=4.3251

FH %
8
7
6
5
4
3]
WK
1K

1998 1999 2000 2001 2002 2003
[ RS S ) ey
f]4-3 “é? EANE P AR SR

eI

- ~TranslogiE #5 A 74 S8 - i % 0 £ BB T EIRH 4 3 A A Bl
WAREREIR S 0 B F T A G e Ao BE I R @ A (T el e A YRR F R I
= A BT A RS RS R AR Y o KURBLAMBDA(A) % G EMU(u ) Bt

3¢ L P 0 AR A PE S o FF(U) e~ 1020 RAR(U) B B R L

PR

72



Z oS FF A RF R R RGO F R S ATERFERRE T
FAER MR EEE S A F 2 BRI EAPM  RHEFIN A R s A
Fom AR RSN E ML ARM o 8 AT AL AR B PR PR R

Fadpo) S A e v 0 2 BAE R GRS > 4 B ot 0 R B O

Bt v g sk Bk o

wo PSRN BREAVE 0 B % F IE A 4T AT SPASCER ¥ A T -
B m 1998-2002 FF 4 & 4217 % & i Tl B PS> @ RSt iR A R RS A 1
W7o 417 & @iy > 72 F 5 HASCE® 505902 472 %15 50737 A fpig
i7Fik T4 R & BRd R 2 702 9 5 (S ASCE AR F 3 4o & 77 $ 4 4277 ARAB B 3 2R H03F

o AR ALY A E o

73



"
el
i
-%}»;
%
.
:ﬁl\\

A A& F 4L411998-2003 £ 30 B o E LT LA 0 # B4 E Bk
BRI ERPEFT AN FERR FTAGR FTERRIE TR ¥
WE RS AR B F A E s LB ok FS RERB L2 P v
0 2 RIFSY KRBT BB | RPREE PR URfEERITR AP

EREE O BAREREZE FELRLT G AR AP BT

3
!

»

34

ks

i\

¥

Translog & B fe 8 F A WA R E 7 T L - R R FTERR 2 2 h
WOBERE B BEIL S 0 B A GRS M ks @ A T B ¢ B R b
B A o BT A RIALT RS PR < R AR AR Y o U #8LAMBDA(A) 2 ik
MU(p) & tio3] @ $0:E FIAEF > & 7 A P E Pog oo )3 (ug)4e ~ $031 2 B(u;) 5 &
SEFBLEF D AT RFERI S VUFEREERY - AP ER

70 @ Bfs - ?%’K{{Eﬁ M oE T IE8 A E B K ahE & F1999& > ¥ iy FlE X I

1998—\1'_%@& %m’,?%g" %igliF%&L? '};?EEJ $1}"°/z‘ﬁ%€719m—1i” :%‘I:E";r'g
N T E Iy e E 0 & T T ER o TR

+
TETE I I RS ) LR TE - F I N -
7

!5 i 45 % Bofr o A s PRI TR AR BE o

=5
P
She
—
%
‘2\\
&
G
ol
N
W\'
el
o)
R
ok
‘7‘_
%

74



HACGAE R A I S B30T B RE R AP st I AR
EAom ERERNTEFE 08 AEEAEF IR ERITR 0T W LR

TR ARG A ARG PR R SRS L L E T

HESESFIES 3

ENE Fi‘?}f’c

A2 KO FIR AT A RELY R AZERN G RAEAE DT ET A
EHE R E N AR RN A REERE RRPRT TR R -

T TR A LT ARSI (T ARBCER P T AP W g € IR ] AR

LN
B E R R RS RS Gt 4 ook S g TR ERRES
TR

¥ & ARFEZR

LB RBERP st 52 N5 0 R0 R g A P g FT g R
B A(OSE) ~ 5 ~ g A(SC) ~ R B Z R A A (EPSCE) 2 %k BL /T =1 4ot

(EPSUB) % & 487 I erfiof 2k &0 #p L % & crdF 33 4p B 338 o

75



TRy >0 37 e HiEa g s H g |

)
¥
g:
F*;_V
pr)

JAF L FF FF o Bk P L 4T 05 G B 4T CAMELS R4 75 51 fé%‘?i’—%‘
¥ U;é%bj&-;ié_ﬁjfgwﬁ_gﬁ?\#i , '&""Ei AP = 2L N Eii ﬁqg)ﬁ— N f—?/»\%'i:b%,é% .

oA FORAREE P TRE- HFEFPBRE g F N 50 o

41980 2 kjTA £ FRT H A UTH{ 4 > BT RN M BT Ho G T AL
orheniEdo JHEUF AL i AR Y RS BEF L FE YRR A D R P

FOrLE R AT TR o 02 (8 D] { ABIT AN LT IR PR o
S.AM Y MTEPOb G B p T ARES > 2 HHAFDT ARG BHF Y F

FLERR AR e R Y E R R RO o AR A iR S R AR S R R

#o

76



S <

AR R LY
I FB(388) T o R FEEATEREEAL T —FHE B g FHGE 2 R

LA FER2PEF L ANRFLHT o

pod E(RTE) T Sl fEAUF R I > WS S BEAE L A AR

Rl o

Hime (R90) M o R ERFEH 2T AT 0 R FREERE > 525 -
# > 1-21F -

Y RMBA(NBL) T LR R AFAFRIGAEZFREALFEFTL 0 0B
BEFED] > $44% 5§18 0 32-58F -

A R(ROD) T SR R AT S AR A F R R AP 0 L E L F A
TP AR L, -

%ﬁ"‘@*("Wl)’rP”“ !Ftﬁﬁ PP AR RS EZ AR L AL BEAE
AEAEFTLEEY AR R NRRA LG -

EAE R E(A8T) TSR RAEH ARBER Y o Ak AR $188
61-78;1 °

e (R86) 1 R R A RELT A AonF 2 F A A WA R
AR EHERI P APFTRY LA EHEATH 59 X0 §1 ﬁP’

85-123F -

F oo (R87) T UM A AER A ARRGF PR R S AEHR 0 S E S
A o BARY AT %26 ¥ 0 %2 # > 209-241F -

12 53 P (%86) "B RATR T H A KT RELAE P B
TP L EEES > %5% 5 $3¥ > 639-656F -

FEI(A0L) T @R P2 5B 417 0 & T B R RPFF L AR IR
=

77



AR A (R0 T Y FARE ERFE LY LIRS Bond ot a2 52
T pRE ik %7 £ %4 ¥ > 553-588F o

CESON LTSN P ICY:-ORUEY. LW RS PRI TR SR
%25% > % - > 69-95F -

WA~ FEIT(AE)  TAFRGELRERF A CHFREFENTEFTL 0 5
A e 70 $26% > 5338 > 337-367 -

TR (R90) » TR 4T 2 5 AP HAFE P > L A F AT g AR DR
T;f.l S

— gl
E L

Aigner, D. J., and S. F. Chu (1968), “On Estimating the Industry Production,” American
Economic Review, Vol.5, pp.826-39.

Aigner, D. J. , C. A. Lovell and P. Schmidt(1977), “Formulation and Estimation of
Stochastic Frontier Production Models,” Journal of Econometrics, VVol.6, pp.21-37.

Altunbas, Y., M.H. Liu, P. Molyneux and R. Seth(2000), “Efficiency and Risk in Japanese
Banking,” Journal of Banking and Finance, VVol.24, pp.1605-1628.

Benston, G.J., G.A., Hanweck and D.B. Humphrey(1982), “Scale Economies in Banking:
A Restructuring and Reassessment,” Journal of Money, Credit and Banking, Vol.14,
pp.435-456.

Christensen, L. T., Jorgonsen and L.J. Lau(1973), “Transcendental Logarithm Production
Frontiers,” Review of Economics and Statistics, Vol.45, No.1, pp.28-45.

Coelli, T. J.,(1996), “A Guide to FRONTIER Version 4.1: A Computer Program for
Stochastic Frontier Production and Cost Function Estimation,” Center for Efficiency

and Prodictivity Analysis, Working Paper, University of New Eangland, Armidale.

DeYoung, R., I. Hasan and B. Kirchhoff (1998), “The Impact of Out-of-state Entry on the
Efficiency of Local Banks,” Journal of Economics and Business, Vol.50, pp.191-203.

78



Ellinger, P.N.and D.L. Neff(1993) “Issues and Approaches in Efficiency Analysis of Agricu
Itural Banks,” Agricultural Finance Review, Vol53.pp35-48

Farrell, M. J(1957), “The Measurement of Productive Efficiency Center for Efficiency and
Productivity Analysis,” Journal of the Royal Statistica Societyl, Vol.120, pp.253-90.

Ferrier, C. D. and Lovell, C. A. K(1990), “Measuring Cost Efficiency in Banking
Commercial Banks: A Flexible Stochastic Frontier Approach University of New
England, Armidale,” Journal of Econometrics, VVol.46, pp.229-45.

Forsund, F.R., C. A. K. Lovell, and P.Schmidt(1980), “A Survey of Frontier Production
Functions and of their Relationship to Efficiency Measurement,” Journal of
Econometrics, Vol.13, pp.5-25.

Gleason, J. M. and D. T. Barnum (1986), “Toward Valid Measures of Public Sector
Productivity: Performance Measures in Urban Transit,”Management Science,
Vol.28, No.4, April, pp.379-86.

Hao, J., W.C. Hunter and W.K. Yang (2001), “Deregulation and Efficiency: the Case of
Private Korean Banks,” Journal of Economics and Business, VVol.53, pp.237-254.

Hausman, J(1978), “Specification Tests in econometrics,” Econometrica, Vol.46,
pp.1251-72.

Huang, T.H. and M.H. Wang (2001),“Estimating Scale and Scope Economies with Fourier
Flexible Functional Form — Evidence from Taiwan’s Banking Industry,” Australian
Economic Papers, Vol.40, pp.213-231.

Hunter, W.C. and S.G. Timme(1986)“Technical Change, Organizational Form and the
Structure of Bank Production,” Journal of Money, Credit and Banking, Vol.18,

pp.152-166.

Koopmans, T.C(1951) “ Analysis of Production as an Efficient Combination of Activities, ”
Activity Analysis of Production and Allocation, New York.

Kaparakis, E.l., S.M. Miller and A.G. Noulas(1994) “Short-run Cost Inefficiency of

79



Commercial Banks: A Flexible Stochastic Frontier Approach,” Journal of Money,
Credit, and Banking, VVol.26 , pp.875-893.

Mackara W, F(1975), “What do Bank Produce?” Federal Reserve Bank of Atlanta, May.

Magda, S. and Diego, P(2001)"Measuring productivity and quality changes using envelopment
analysis: An application to Catalan hospitals, Financial Accountability & Manage

ment,” Vol.17, No.3, pp. 219-245.

Mckillop, D.G., J.C. Glass and Y. Morikawa (1996)“The Composite Cost Function and
Efficiency in Giant JapaneS&BaTTk?*‘JUUfﬂa] ~of_Banking and Finance, Vol.20,

.-"'- -\-H""-\.\_"-\.

pp.1651-1671. .__,if i, 5
Mester, L.J (19_953; “A Study of Bank Efficiency Taking Into ACCOIt,.l;r'III Risk-Preferences,”
Journal g;f/éanking and Finance, Vol.20, pp.1025-1045. \
i 1
f{ \)
Mester, L.J/(1997), “Measuring Efficiency at U.S. Banks: Accounting for'\l-";leterogeneity IS
Impo fmt," European Journal of Operational Research, \VVol.98, pp.2 6-242.

Mundlak ‘%.(1978) , “On Pooling Time Series and Cross .' ction Data,”
Econom‘gtrica,VoI.46 > pp.69-85. ," /
/)

Nerlove, M(1963) “Returns to Scale in Electricity Supply In Christ, C.F.

(Ed) Measurement in  Economics-Studies in Mathemafleal Economics and

Econometrics mM_emory of Yehuda Grunfeld, Stanford -eStanford University Press.

-y o
"‘\-\.-"""\-\.\_\_ ____.-"_

Richmod, J(1974), “Estlmatlng fhe-EfIimem;y ef-Productlon ” International Economic
Review, Vol.15, pp.515-21.

Schmidt, P.and R. C, Sickles(1984), “Production Frontiers and Panal Data,” Jounal of
Business and Economic Statistics, VVol.4, pp.367-374.

Schmidt, P. C, and A, K Lovell(1979), “Estimating Technical and Allocative Inefficiency
Relative to Stochastic Production and Cost Frontiers,” Journal of Econometrics, Vol.9,

pp.343-66.

Schmidt, P(1976) “On the Statistical Estimation of Parametric Frontier Production

80



Functions,” Review of Economics and Statistics, Vol.58, No.2, pp.238-249.

Stevenson, R.E.(1980)“Likelihood Function for Generalized Stochastic Frotier
Estimation,” Journa of Econometrics, VVol.13, pp.57-66.

81



