HNEERT T DR & HiPH O RGO HREE
— IR E B D HERE —

25

LN 7 = P75

RawsE. DAE ORI nI A A
BEHEG L. B ORI & B ORF LN TE
ET2NEMIEL THhb,

D HE O RTTEI R O R - P O R M
MBHHNBNE DN EN D ERIT1970F AL
523N THE, L DFENEEINTNDD,
Tho Ofmz2ENT 2 &, ORBEOREMEIT
RORELBWREFELET D ENWSI T TR
BESNTVDS—F4., QHIEORKRFENTFEET
BZMEDIMTODVTIIERA NN T NS, L
MU ZOX D IBETIIEE. BT
EHERE L TR ORI - #EPH O R M 2 M dt
LTWB7ZORTHTH D2, RERSEITOE
EERICE, BFOEEAEMCTHEINDE
AL H, FIZAITERE & DOBRO X D ICHEE
MEBEZENDHDONH D, LT, HL.,
H A D #3173 0 1 B 2 H B 5k & R I BI S @
RN R L B 51E, Eboh—HE T %
HAWABRRESICIMENH 27755, £IT
ARG SOV & R e BB D 1% 5 B % £
HICHENMTHEEHIT, TREBEMRHEG R
W THNEORIT OB & #iFH ORI
ERET 5,

KHLOBRIIUTOWD TH D, £TH2
i TR & R 0> 2 B AR O R 1 2 B G Y 8 A
Mol b, B3HTRITIEOY —T o1 %
S5, HAHTRIARLOHFGET N ET—%
IONWTiw L5, B5EHTIIHFHEREHENT
%, HOHTIIEEDOEN LS HZOBEIIDON
Tim U 5o

B«

28 REERBOEABKICONT

mZEPEY) - n B RE BRI Tl ~i H DA pE
FETEW, itl~n B OEMEEFRZ EEH) &R
EY 2)DAEERAMN S BESH SN L HMBEED
L, LTD3DTH %,

+ Short-run Variable Cost Function (SVC)

SVC=S8VC(y;p,,x,) (1

+ Short-run Total Cost Function (STC)
TC = STC(y; s ps»%))

=SVC(y;p, %)+ Y Py, @

J=i+l
* Long-run Total Cost Function (LTC)
TC = LTC(y; p,>Py) 3)

Z ZTSVCIXEHImIAE R, TCIMEM,. yidk
FEW. p I VAW EFERR DM (T B,
pldEEREEEROME (T2 B, x &
AIANAEERZORART 7 Ml x 3B EN
AEBEZORART 7 MV TH 5,

ELFRED S BSTCIE, additive/2 BT 72> T
5D T, Filsr#rTE < H 5 $1% Cobb-Douglas
B> Translogfl DB AR LIFBA L, a5
A TIEHE DR & #@iPH DR F I H
T DM FNLILDSTC, SVCOMEIZ DWW T,
B - $hKS (1985) Dp. 78BS N/,

2.2 HREOREMEICOVWTY

LTCTIL, & COEFEERNAENTH 5720,
BRAEED OB ORZEHEM (overall returns to
scale, RTS)I BB J7 % D ik

53



1
2 0InLTC (4)
‘o Olny,

RTS rc =

TEHEIND., —~JSVCORBEDRFMEZ @)
A LR TR T 27201213, )Xz
Az nid7e 5780 (Friedlaender and Spady
(1981), pp.144-145),

N olnSVC
= Olnx; 5
2 0lnSVC ©)
in Olny,

1

RTSg,. =

@R X THHESINDRTISA 1 Z2BAD5
IEHBORFEMEA, 1 X D/AS Vs ITHEKED
ARRFEITFAET B

ZZTHEELBRTFNEIRSIRWDIE, 72EA(5)
A THEORBEEZFELZEETH, — &I
SVC ELTC OB DREFFEN —BT D ARFEIL 7R
EWVWDHTH 5, HlBPanzar (1989) Dp.46iZ &L
&, @OREC)RDOBRBEORFMEN T 5D
13, EPEE: R Athomothetic 72 B3 & 94, BEEME
PEREN R K ICTHE I N TS AR
S5N5DTHD. TDDBAFEHIDhomotheticity
13, TranslogZ! 2 FBEEUE HEGT 9 3UE, 2 DFREK
MNOEMAETE S, FLEENERERDZAR
IZDNWTIE, OBFEDOHA RN IREM - & E
T D% (Caves er al. (1981)) & @ M /ML
DRG0 5 BMEMATOFEZHNT, BEE
MAEMEERORMMHEEZFEL, TNEHNWTS)
KORTSZFHE T D% (Nelson (1983)) 1257
N5, ARXTEEFOBA L. OO 2
M9 29,

2.3 HEOEFMEICDNTS

W AL/ BT THEEPH O REFE I 2 BEET B BRI
3. TO+THE&MHTH 2 EMHAFMTHE (cost
complementarities) Zat5E 9 %, BIZITkEEY &

EFEY OB OB Amsettix
8°’C _ C ( 8*InC olnC 6lnC> ©
o0, »y, \Olnydlny, Oolny, dlny,

(k#Lk,0I=1...m)

54

Thbd, 2L TEAMTEOMEMNEAE)ZR S I3
FHDORWRFEENFEET D LI NS, O
FISVC, STC. LTCOWTNTHRILT HD T,
UTF=Z&noatEaIns Bt oGz R
ALz,

LTClE, EEAFEERNEMEMEICTHEINT
WBSTCOELFEHRR & 725 DT,
LTC(y;pV,P,)=glfinSTC(y;pv,p/,x,) (7
VAN AYAC I
CoMeEEomE X, =X, (ViD,.P,) &
i,

LTC(y; p) = STC(y; p,, P/, X; (3 P,»P,)) = STC™ (8)

NESND, (NXOR/MEBEONSFEEZE 2
T, NWRXEEEMEIERED T TS E
9’LTC(y;p) _0°STC”

My Wy, ©)
3 (azsrc‘ ox) , aSTC” azx‘ﬂ>
J=i+l ax;jayl o ax;j o, 0y,

MEALT B 2D D EHUDEHEDIHIZ(T) D

st BIE

—=0M5HADDT,
6xﬁ

62LTC(y;p)_62STC*+ d (azsrc' ax;> 10
o0y, »oy, 6x‘ﬁay1 oy,

TIZ, STCESVCORRFAERITEL WD T,

O’LTC(y;p) _ 0°SVC” | 3 <6ZSVC' %) an
o0y, My ax;ay, o

ZDA0)RAD)RALTC ESTC, SVCDE Rz

o
OEGEEL TS, (IDRT %w E e

0’LTC(y; p)
a.yka.yl
\62SVC'
6x}6y,
* 2
IS, O
k1 571

5L, <0 &75% 720 DLEZMZ

o’svc’
0y,

<0 (for all j) THU,

*

R SR

<0 (for all j)



Td %, Cowing and Holtmann (1983), Vita
(1990) ®°Mocan (1995, 1997) &% B 1% D #H fik
DSVCZHEEI L T, LAt DMESM & 17 54F
ZRELTW5S,

E3E KTMROY—TUzA

ZOEITIE., MITEOEE A EHEL
ERITMEEY —T A9 5, BB, i
DSVCOHEFF TR W SN EFEY - a4 pE
EE - BEEWEEEZEOERIT. (F1TRIN
T3,

3.1 HAEDOETHE

£, i (1988) O 7 =X, FEMNRHS
TIHET 5 8RT1F M BRENE N E NS
KA MEES 5728, HADIRITHEIZ DWW TCobbdb-
DouglasBIDLTCESVCD Z#HEFH L T 5, H#EFHY]
FIIX 19824, B RIZER F—% &, {#RER
T (M5BT - HESRIT - EHEE) 05 —4 T
HD, HFFOHE., WTNOEMAMBEK TS ki
DIERMER T Nz, Fo, BRHEKIIONWT
1d. SVCRFFHEMEZZ L TWhiah &0 D i
ENEosN TS,

JIZMori and Tsutsui (1989) 1%, BH (1988)
EFRFRITIRIT DT S HEE & TSR DB R %
MEfL TWwb, Mori and Tsutsui (1989) D Hq#
13, LTCESVCZEEHPNCHEGT T 2720 The<., £
nozEl - R ORI Output function &
FEFREHEGF L TWDRICH D, BBEAEEST—

W3R (1988) ERIUTH %, 15 OHERHRS R
2B &, i (1988) kR, FEEMRHTE
TIEEBTHMITIEENRNTH o 2. EEA
BB OGRS Z2 A5 & LTCIIR 5427
I o e SVCIEF B SNz T
5,

3.2 HSHEOETHE

SEDFATHZE TIE, KEN R &S
TWnwo,

F 9 Noulas er al. (1990) 13 TranslogfiDSVCZ
HEEH L THIBORFAMEZMET L TW5, Noulas e
al. (1990) DBRKHIL. 19864 D K F K308

TTHd, HEFTORR, RMEFEE RV LD
RIT T, BIROARFENBIR SN, K.
Noulas et al. (1990) 1213, OEREEYWDOETT
WZERNWTWD OQIZHIFHORFEZREF L T
B, QRO EH N THEDORFEZ
HELTWDENWSEND D,

KiZKaparakis et al. (1994) 3. 70> 57147

A8 AR 2 HERH U TR ZBRET L TW 5,
Kaparakis et al. (1994) OEIZHIRIL, 19864 D
K$R5,54817 CTH %, TranslogfddD 70> 5 1 7 1]
A ERS U 2R, HEO K SBT
FEFENRI &N D FERE S 172, {H L Kaparakis
et al. (1994) TI, HIBE D RE M <o HiFH O #2 5%
PRI S 1TV,

% ZHunter and Timme (1995) 135 & E M
DT7O>T 47 (WE) BRABRBZEHE L TR
P R ORFEME - #EHORFEZ KL Ty
%9, Hunter and Timme (1995) DEIZIK 52131985
~1990FDKER3174 7 TH 0. LT EIEI Translog
BTH D, HEFHERIT, Bl - BT ho®
MBI TH, HBEORFEEITIIRNESREND
TnEWVWI HDE > /=, {HLHunter and Timme
(1995) 1213, BAZRMMNEEW EEER - AfE
BAEEEZEDOMAHICAD TS WD MENH
5,

A HHAXET—FIIDONT

KX O T, 244 AEERE (OB
2 DR ZE A ETLSR) D Translogfl 22 FH B £k

InSVC =a, + Zzlb, Iny, +%iib,f(lny,)(lnyj)
. i=1 . i2:l Jj=1
+ ch Inp, + y chu (np,)(Inp,)

+ZZd (Iny, )(lnpk)+Ze Inx,,

i=l k=1

+hE¥e. (nx, )inx,)+ 33 7, (ny,)inx,,)

i=l m=1

(12)

kZZ (I p)(Inx )

Thbd, TIT, SVCIFEMILEM, yidEE
1. PAS IR A PEE S OMS. X AL E AP
BWEOBEAR., MIZETNNIA—FEZEL T
%, Elz(12)RITE, ZEHICE T 0 & E
PFEE I 2 —RARME

55



(13)

DOHFINEINTND, Z L TEHRBLTIEA2)K
E2 27 KX AN I E T, Iterative Seemingly
Unrelated Regression (ISUR) THEEF 24T,

ARG L DA R & SHA RO E KT
DUTFO@BOTHD, £ISVCIE. AF#ELEHES
MTORFTH D, Hl-yldE RS & A MhiGE %
BETHD. pld— AUz AhE EFHEH T
R (HERHT 2 YR FEDR LI OB S THI > 72
HD) THhD, HEICAIEARZ v o (hihg
WEpE) EYEHESRE TH D, YEFES & EE
MAEEERE L0, ORI EHES IF
FTEBERNDOT, ZOKRET EHT) 81T
WWESTHIGEEEBZONDENE, Qb5
AA NI AU, BT Y ETES
THRFEZITW, HTROEZERL TRz
ChO=)TB5ELEINDEZMETHD, DEDY
JETES =B U RESIDNEARBITIZEE, £¥s
GRERBERERI O TS EBALNLDTH S 10,
BRBEARYETEMZITD 720, DL EDOAFH
BEIIEA Y TE S 72 THEICERINT
W5,

K L DB RIE. 19954F F ~20004E & D
SEET (Y TIVREKIE856) TH D, 19954E &
NS BRI 2B L 2D, 1994410 H 127
SERNHBEINEEEEPRTHDTH
%, ¥l —% OHANIHMENEEDSD 57— 4 X—
ATH 5,

ESE HEHERICONT
5.1 TFZERABHOHMIER

SVCOHERHERIE, [R2]DED TH D, #ER
EEHTDZELUTOMOTH D, £TIREREK
130991 & @<, B TIREDOREIIRFTH-
7z. F7=homothetic, homogeneous’ ¢ Ff B £ i3 pk
SELTWRN e, S SIE BB mZT N
ZHFAME (ZEPEW - n] 28 A pE B R ik TR A
Mo UBREMIETH D I &) Z2REdT 5 &,
AAHREZ B D02V TR & WD BEN

56

HDHN, ENLHDOREBUIFR S ZmZL T
W5, 2BEDEME (\TAEMZ S EESEFEMME T
2B Ul BTN EE E /51751 C
HBDHZ L) FmiEIN T,
Allen-Uzawa DRV ZMEEL K 5,
gl=e
e+ NMEBE Y = T x SR T =T
ANEE Y =7 xHERNF =T

TatE I N, (1HROMEMNIERE) RS EFEEEN
R (FiEm) EMMIND (Uzawa (1962),
Berndt and Wood (1975)), A S D HE 5 E 5 2
(AHRITH TIEEH B &, cl1230.181. A& «
7 CEE) X FEEFI T2 = 7 CEEND0.231 TH 5 7=
B, RS OHEFHRE RN S IR AR EEEFZ D
MICRBN BRSNS Nz, RBICEED
D RIBDRENIEDEZR S 12N >72D T, U
FRID I E P AR DSERAL U 7y 5 7z

5.2 HEROEFEOHMIER

(14)

KRIHBEOREFEZREFL XD,
NS, B OREGHEIR
RTS g,

G EA2)R

2 2 2 2 2 2 2 (15)
1-Qle + ZZe Inx, +Y. f,Iny,+3. > g,lnp,)
11 = m p=

I=1_i=1 1=1 k=1

2 2

§p+zz J+iidmm+22ﬂmﬁ

i= =l k=1

TEEIND, EHITIIEHALEN 1 OE
b HHEIIEIEMEIT O TVWSEDT, 20D

HAESTASHKEFET S &
l—zzle,

RTS gy = %‘ (16)
b

LD, [E2|DOHEEHEZEMH > TA6)RXDRTS%E

AT 5 E124TH D, R OBZRAFICB W
THEORFMENBEEZIN-, ZOKEIZ. H
AOITREICHET 2T EEANTH %,
BB, OXZEf-o THEOREEZFIREL TH
5 &, ZOMEIZ1.6372077. Lo T, FHEKXDE

IZE-> T, HEORFEEDMEITKE/RENR
Hxnz.



5.3 HEORBEMOHIER
BRZICHIE OB 2R L 20, TR
R TOXOBEAMTEEFTET 5 &

o’SvC
oy, 0y,

=C(b, +bb,) 17)

E72%, &5 Th,+b, b, DFFFH 5 #HiPH DREF
B TZ2, [R2I05 IOMEEFET S &
—03&72570, AmXOBRMMTREL A
i 5iE 2% D i) I P O REFIEN B S Nz, e
Cowing and Holtmann (1983), Vita (1990), Mocan

3*LTC(y; p)
Yy,
9’SVC(y; p)
%,

(1995,1997) & [FkEIZ <0 THBHHD

RMEERET S &, <0 3z sns

2
| OSVC _SVC (1 hep)<0 il SNT A
axﬁa)ﬁ XY

9*LTC(y; p)

k 1
SR INTVWBEN, oLz an
TWRWZ &5 7=,

W, Ihbb, <0 ThHDHDNE

FEO6HT HROEBEWNESEBDOEBEICDODNT

ARG ST N E D $R1T 3 D K v 48 B A
EHEEI L. MO & #PH O R & i T
LTWa, ARG O BRI 19954 F ~2000
EEORERITTH D, T/-EIH 22 Bk
DB IE I Translogfl TH V. > =7 HEA &
V2. U CISURTHEE 217> T .

HEHERIILToL Stz nd, £9
B 1ICE I A B AR O REZE R W THED
RFEMZHETE L, 1.24THo 22 DHEDORE
FHNERI N, FE2E LS AR DR
B o oORFEIBEEINEZ, L LEM
THEHAMTENTFEET 2N EDNERFL 2
WEH, TORBBELRMEIMZINTVWDN, 4
FEZ I NRno T,

RKICEHHBOBEIZONWTH U0, H 11T,
K X OHETII WD DR DO FEZE 2 <
EELTORWEWSEND D, ZORITD
WTIE, BIT¥EZHRELEZETHIEDD B

Kaparakis et al. (1994) & Hunter and Timme
(1995) WEMO 70> 5« 7 &A= HESL
TWwa, ULrLhREEBRT 2 ETHEENE
BEEEEZEOLDITEZ DN EWD HGHNICE
LWIEN S 57280, 4Kz ik o 7z,
8212, AL OBR IR 1995~20004E % T
B, B OEHEKEREGT2ICFIETES
MHLNEL, TOHICTDODNTIE. B
ES. EMEHBEBOH 217> T, RO
ONA R RRAZMHRL THIZN,
(BRELLKE)
(Q0044F12 A 15 H 324, 2004412 A 16 H 223

b

* KUNIKATA@bb.nebuta.ac.jp

1) faiH (2000) Y —J A #{7> T2,

2) HE3HEITCHR S X DI, fEH (1988) &Mori and Tsutsui
(1989) 75, HADHTEOE T HBEKZHE L T
Wa, LIS OBINE. BEEORENE - HiBHO R
TR0,

3) REEORENE - FFHOREMICET D RN
#mid. Baumol ef al. (1982) &ZH@

4) EFEFINAFEP, , X, , y)=G(h(P, , X), y) TEIND
BEZEET., 22 ThiIPEXDRIKERTH %,

5) BBRITHEICBT D EITHIEIE. WITNDHODAE
BERHAL TNV,

6) T TOimIc DWW TIL, Silberberg (1990) Dpp.
252-254 L BLEF - $5A (1985) Dp.83& B,

7) WIAZREICIN—T 1 2 = IRENIMA SN TH
0. TOREBNTHEHEEDHREOMBEEREL TH
%o

8) 7Oy YEAMBKICIOWTIX., BA (2002)
%M, 72 BKaparakis er al. (1994) 1%, EFA& D
HEETHIEERAL Tn s,

9) Hunter and Timme (1995) I&. DFA & WS H#EFHS
HERAL TV,

10) TR, ZOLDRRHICED S DTHIUL, YE
TEB DGR Tl < Y4 E D O 1 ER E W= 50
BUTHD, L LLEEED D EEICET ST —
YRFATERNDT, AL TEEGDOT—5 %
ATz,

BEX

(T

Baumol, W..; J.C. Panzar; and R.D. Willig (1982),
Contestable Markets and the Theory of Industry
Structure, New York: Harcourt Brace Jovanovich

Berndt, E. R. and D. O. Wood (1975),"Technology,
Pricies, and the Derived Demand for Energy," Review
of Economics and Statistics, Vol.57, pp.259-268.

Braeutigam, R. R and A. F. Daughely (1983),"On the
Estimation of Returns to Scale Using Variable Cost

57



Functions," Economics Letters, Vol.11, pp.25-31.

Caves, D. W.; L. R. Christensen; and J. A. Swaton
(1981), "Productivity Growth,Scale Economies, and
Capacity  Utilization in U.S. Railroads,1955-74,"
American Economic Review, Vol.71, pp.994-1002.

Cowing, T. G. and A. G. Holtmann (1983), "Multiproduct
Short-Run Hospital Cost Functions: Empirical Evidence
and Policy Implications from Cross-Section Data,"
Southern Economic Journal, Vol.49, pp.637-653.

Friedlaender, A and R. Spady (1981), Freight Transport
Regulation: Equity, Efficiency, and Competition in the
Rail and Trucking Industries, Cambridge: MIT Press.

Hunter, W.C. and S.G. Timme (1995),"Core Deposits and
Physical Capital: A Reexamination of Bank Scale
Economies and Efficiency with Quasi-Fixed Inputs,"
Journal of Money, Credit and Banking, Vol.27, pp.165-
185.

Kaparakis, E.; S. M. Miller; and A.G. Noulas (1994),
"Short-run Cost Inefficiency of Commercial Banks: A
Flexible Stochastic Frontier Approach," Journal of
Money, Credit and Banking, Vol.26, pp.875-893.

Mocan, H. N. (1995),"The Child Care Industry: Cost
Functions, Efficiency, and Quality,” NBER Working
Paper: No.5293.

Mocan, H. N. (1997), "Cost Functions, Efficiency, and
Quality in Day Care Centers," Journal of Human
Resources, Vol.32, pp.861-891.

Mori, N. and Y. Tsutsui (1989), "Bank Market Structure
and Performance: Evidence from Japan," Economic
Studies Quarterly, Vol.40, pp.296-316.

58

Nelson, R. A. (1985), "Returns to Scale from Variable
and Total Cost Functions," Economics Letters, Vol.18,
pp.271-276.

Noulas, A. G.; S.C. Ray; and S.M. Miller (1990), "Returns
to Scale and Input Substitution for Large U.S. Banks,"
Journal of Money, Credit and Banking,Vol.222,pp.94-
108.

Panzar,J. C. (1989), "Technological Determinants of Firm
and Industry Structure,” in Schmalensee, R.(ed.),
Handbook of Industrial Organization, Vol.l, Amsterdam:
North-Holland, pp.3-59.

Silberberg, E. (1990), The Structure of Economics: A
Mathematical Analysis (2nd.), New York: McGraw-Hill.

Vita, M. G (1990), "Exploring Hospital Production
Relationships with Flexible Functional Forms," Journal
of Health Economics, Vol.9, pp.1-21.

Uzawa, H. (1962),"Production Functions with Constant
Elasticities of Substitution," Review of Economic
Studies, Vol.29, pp.291-299.

(HAGE
LT IFE - AT BLUKER (1985), TE4 > T /3 w7 R
I ORFEFE LD, AlEE

B4 B (2002), THOBEERITREORHRMEDOHEF—7 O
T 7 EMEBOHEE 2B L T—), THRT 71
> 20, HIF, pp.3-29

RHFREE (1988), Tl & R340, HEEREG HT M
k.

RFHZEE (2000), TERTTHEDEFEMIL), &HFIH
T<p it 53 BT D Sevi, HIFERR S HT AL, pp.69-101.




[ 1]

FATHIZEDSVCTERM S N EREY), WIAR SR, [EIER R SR

EEY AIZEMEEESR BEMEEER

B (1988) Bit F3{ BYmE
Mori and Tsutsui(1989) | EH FE 7N
Noulas er al (1990) | 3mgomH. #fEs | UEOZEE BAS | aznions
aparakis ef 2l (1994) | 3mgORS. #EEE | UECFET BAR | nzaLons
(2] FHITZS 2 H BB DO HERHE R

i 5 AL # E E P-value

a0 EHIE 11.676 (. 000]

b1 Bt 0. 605 (. 000]

b2 HiBEEZS 0. 009 [. 596]

b11 Bt CX) -0.199 [. 002]

b12 Bl X H I\ -0. 305 [. 000]

b22 B (ZX) 0. 008 [. 724]

c Ee% 0. 289 (. 000]

cl1 B&E TRk 0. 181 [. 000]

d11 BHXEEE -0. 052 [. 000]

d22 BMALZF X AR FFE -0. 004 [. 230]

el BERR v Y 0. 065 (. 000]

e2 LETES 0.172 (. 000]

el ERZbvo (ZR) -0.110 (. 000]

el?2 BARR by O XHEESR -0. 100 [. 000]

e22 HEFES (TR -0. 203 (. 000]

f11 BEHXERR by Y 0. 140 (. 000]

f12 BHXHEES 0.318 (. 000]

21 B XERRA YD 0.173 (. 000]

f22 B X HEEFES 0. 063 [. 001]

gl E2EXERR by Y 0. 022 (. 000]

g22 FERF|FERX Y EHES -0. 002 [. 784]

REFRE 0. 991

59



60

Abstract

In this paper, I estimate short-run variable cost function (SVC) on Japanese banks.
Numerous studies have analyzed scale and/or scope economies in Japanese banking.
However, all of these studies have used models based on the assumption that all inputs are
assumed to be variable. To avoid this problem, I estimate the SVC with 2 variable inputs
and 2 quasi-fixed inputs.

The empirical results are summarized as follows. First, short-run scale economies are found
in Japanese banking sector. This result consists with previous studies. Second, short-run
scope economies are found. Although necessary condition for the negativity of cost

complementarities is met, sufficient condition is not met.
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