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An Analysis of the Efficiency

of Bank Mergers in Korea

Yoo, Hak Soo
Department d Shipping
M anagement
Graduate School

Korea Maritime University.
ABSTRACT

Economic crisis touched off by plight in foreign currency that
resulted from the bankruptcy of Hanbo, one of Korea's 10 business
conglomerates, in 1997 as well as an agreement to postpone the
insolvency of KIA Motors created a cloud in the mind of foreign
investors on the situation of the Korean financial industry. At that
time, 5 banks among 33 local banks were closed down and an
additional 5 banks merged or disappeared from the scene. After this
radical reform, a new financial environment was created. Due to the
advent of new local financial institutions, competition among them grew
more fierce and profitability declined. Further opening of the financial
market along with accession to the OECD made competition with
foreign financial institutions inevitable.

Although M&As of financial institutions is not the best answer,
market pressure deemed mergers as a necessary strategy for survival.
In this connection, future bank M&As should be voluntary to enhance

competitiveness, in contrast to government-led M&As under public
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finance support.

Under the drastically changing internal and external environment, it
is imperative for Korean financial institutions to improve their
competitive edge for survival. Until recently, analyses of the
effectiveness of our banking industry have been mainly focused on
measuring economies of scale and scope. The ultimate purpose of bank
mergers is to enlarge the scale and diversify operations to increase
profitability and secure variety of income sources so as to realize
effective input and utilization of business resources, expand market
domination, improve business operation and boost the dynamic value of
industry .

The purpose of this study is to find out the most effective type of
merger through an econometric and empirical analysis and simulation
of M&A. Utilizing data on 15 Korean banks from 1995 to 1999, we
estimate the cost function to test and mutually compare the economies
of scale and scope of the local banking industry. Maor findings of this

thesis are as follows:

1) Using Translog cost function, the economies of scale and scope for
15 general local banks were measured, but the result does not show

evidence of economies of scale and scope.

2) Results of the empirical analysis revealed that M&A of Korean
banks would produce approximately a 3% cost increase. Also, our
results showed that about 64% among 105 possible combinations
exhibit post-merger cost increase. Under the current circumstances,
inter-bank mergers are fraught with considerable risk. The results of

the test clearly disclosed that a merger among small scale banks
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brings about a negative outcome. This is a case where loss is evident.
In terms of risk of cost increase, a merger among big banks showed
the lowest likely level of risk on average with respect to any
combination of mergers. But in this case it should be remembered that
the cause of cost decrease is also the lowest. On the other hand, M&A
between middle- scale and small-scale banks would likely entail a
considerably low cost decrease despite a substantial likelihood of
increased burden cost-wise. Thus, it is revealed that a merger among
banks, regardless of its form, clearly shows a relationship in its
advantages and disadvantages.

From 1995 to 1999, Korea's macroeconomic condition was unlike any
prior period of economic growth. In particular, considerable change in
banks' cost structure was inherent for their insolvent credit and
restructuring. Thus, a conclusion can be drawn that no synergy effect
of cost can be realized merely through mergers in general. Increase in
efficiency by generating a synergy effect from economies of scale and
scope is what is expected from the merger of financia institutions. But
we should remind ourselves that unconditional mergers are not a
cure-all and may entail inefficiency too.

The success or failure of mergers of Korean banks are affected by
the goals and strategy of the particular merger and various other
factors such as the external environment. For this reason, prior to
merging, a thorough plan should be established and feasible
examination be made. The appropriate subject for merger should then
be chosen and it to be implemented concurrently it is imperative to

seek measures for maximizing the effect of a merger at this stage.

The limitations of this study are as follows:
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First, due to limitations on the analysis of Translog method effect
from regulation on banks and technical changes being considered as
having major impact upon production, technical relationship of bank
was not subjected to analysis.

Second, main stress was placed upon analysis of cost structure
merely for this reason and as a result of the above-mentioned mock
test did not give explanation on what kind of effect is produced upon
profit structure.

Third, by using data on period containing duration of workout of
banks for analysis of cost, there is no continuity and symmetry in

terms of time sequence of data.

For the purpose of overcoming the above mentioned limitation of this
study, which attempted to analyze the efficiency of bank mergers, a
more systematic and empirical examination is required. In the future,

the following research would be required:

First, instead of Translog cost function form containing local
flexibility there is a need for analysis by means of nonparametric
statistics with more flexibility across the whole sector.

Second, Translog cost function is only capable of finding out the
cost aspect. Accordingly, a study by means of profit function approach,
which takes account of the income aspect too, should be attempted.

Third, there is also need for a additional study on mergers among
financial institutions of different kinds to form a leading international
combined financial group and on the effect of such mergers on the

financial industry.
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SE=1 , )

SE>1 ,

Gilligan Smirlock and Marshall

(1984), Gilligan and Smirlock (1984), Kim(1985), Kolari and Zardkoohi(1987),
Benston, Berger, Hanweck and Humphrey (1983), Murray and White(1983),

Kim(1986), LeCompte and Smith(1987), Mester(1987), Lawrence and

Shay (1986), Lawrence(1989)
(1986), Berger and Humphrey (1992)
M ester (1996)

Berger and Humphrey (1992)

Clark (1986)

1973 1982 300

(economic of scope)

2
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S _ [C(yl,o,...,0)+ C(01y2101""0)+ ot C(0,0,...,yn)' C(YliYZi"'iYh)]
co, =
C(YliYZi"'iYH)
......... (2-6)
C(y;,0,0,...,0) Yi
Seo [CYLYD, . ....ym+ CyT ¥, ¥y58 .y + o+ CYTLYS .o ¥ - C(Y1,Y2r-ehYn)]
CO, =
C(Y1:Y2:---:Yn)
......... (2-7)
Y1 Yt » Sco, > 0 '
_ [C(Y1101---10)+ C(OiYZi"'iYn)' C(YliYZi"'iYn)] ________ -
Sco,, = C(Y1,Y2,.,Yn) &9
yi'=0
Yi i
_ [C(Y1iy;niiYnm)+ C(y;.niYZi"'iYn)' C(YliYZi"'iYn)] _______ -
Sco, = C(Y1,Y2:-2¥n) &9

(2- 10)
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a’c _ a°%nTC dInC,, dInC o
ayiayj‘{(amyiamyj)*(a|nYi)(a|nyj )} (2-10)

2
0C<o

'~ 90 yo Yy,

X- ,
(Econometric Frontier Approach: EFA)®),
(Thick Frontier Approach: TFA)7), Distribution-Free Approach:(DFA),

Data Envelope Analysis:(DEA)8), Translog

9)

Charnes, Cooper, and Rhodes(1978)

6) .
7 4 quartile
quartile

8)
9) Berger and Humphrey (1992), pp. 245 279.

(asset approach), (user cost approach)
(value- added approach)
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Y,
(Y. /X) L
0 < (YR/X) = YR < 1 e e e e e e e e (2_11)
uYo
max ha= ——— e e e 2-12
(0] VXO ( )
uYg uy,
VXRél’ er_l, u, v
Xe Y,
YO: Yr ’ onxr
Xr=X,=X Ye>Y, V', u
(2- 12) 1
(2- 13)
uYe Y,
0= =V (2- 13)

(2-12) (2-13)
(optimization model)
Charnes, Cooper, and

Rhodes(1978) CCR
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Farrel (1957) 10), 2-1

2-1>

Farrel

X» S(25)

/ kK'=P:X'1+P2X "2

(output=input)

k=P:X1+P2X>

X1
2-1 S, R, E,F, P 5 (Decision
Making Unit : DMU) X1, X2
2 . S, R, E F DMU
P Q
Q P
o P OoQP

10) Farrel(1957), pp. 253 257.
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oQ/ oP
P Q
k/ k' -price efficiency)
(allocative efficiency) Q
k' (cost line) P. P2
R ( )
R
R
OR/0OQ
P DM U,
X1, X2) 2 1 (Y)
- __2u_
max: ho= 3v, + 4v,
2u 2u 2u
3v,+ 4v, =1 2v,+ 5v, =1 2.5v + 2.5v, =1
2u 2u
4v,+ 2v, =1 5v, + 2v, =1
u =05, v; = U3, v, = 115
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o220 _ 1519 = 079

P ho= = 5
3v, + 4v,

uo=tu
vV =tv

Ztvx o= ZVX o=1

.- . (2-15)

e >0 Non-Archimedean
(2- 15) (dual theorem)

min  hg= 8- g(izm:ls; + r215:) - - - (2-16)

X io- S - _ixu)\j = 0; i=1,2,....m
j=1

- si+ + _ierj)\ i = YrO ) r=12,...,s
i=
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(2-15)  (2-16)

ho= 0~ e (X5 + 25 = DY,

0< hgs 1 , ho =1
Q ¢ =1
2 slack =0
ny = 1 (2-15)  ZuiVim 2viX o= 1
(2- 16) DM U,

Hx|o Si = ilx u)\ j i=1,2 m

>
Yo + s =i}1Y”AJ r=1,2,..,s

>

, S ss A;>0
( )/(\iOi VrO )

Kio=0 Xio - s ; i=12,..,m

Yio= Yot stT r=12,...s
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i r X\iO < ViO ’ X\rO < VrO (X Oy YrO )

X io= _qu)\ L Y.0= _ZY”?\ ; Ce e (2-20)

(2- 16) min 8=06"= 1 ss=§=0

CCR-Pragjection

CCR (fractional programming) 11)
2-1 P

max 2u

2p- 3vy- 4v, £ 0, 2pu- 2vy- 5v, £ 0

2p- 2.5v,- 2.5v, £ 0, 2p- 4vy- 2v, £ 0

2p- 5vy- 2v, £ 0, 3v,+4v,<1

11) Charnes and Cooper (1962), pp.181 186.
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min hg =0 -& (s;+s,+s;)

0=30 - 3\ ;- 2\ ,- 2.5\ 5- 4\ 4- BA 4- S
0=40 - 4\ ;- 5\ ,- 2.5\ 5- 2\ 4- 2\ o~ S,
2= 2N 1+ 2\ o+ 2N g+ 2\ 4+ 2N - S

AL Ao ANg Ay A S S 5320

0" = 2p=15/19 (2-14) hy
F E
2u 2 (X 1,X5) X, 1
(1) (Econometric Frontier Approach)12)

(cross sectional

data) (panel data)

(time series data)

(heteroscedasticity) (autocorrelation)

12) Greene(1993a), pp. 68 119
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(stochastic production frontier model)13)

yie = h-(Xit, B) - Mt e e e e (2-2))
=it +B|Xit +Vie - Mit
(i=3,2,- -+ ,N t=,2- - - ,T)
(2-21) h- Vit (white
noise)
M2 0
oLS (unbiasedness)
(efficiency)
13) (frontier production function)
(deterministic) (stochastic)
(deterministic frontier production function) (stochastic frontier
production fruction) . yii = f(xi, B) - p>0)
, f(xie, B) (randomness)
Yit f(Xit, B )
M it
(specification) (white noise)

(one-sided distribution)
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(individual effect)14) (time

effect)
, (2- 21) M it
M it (fixed effect
model) (random effect model)
15)
@®
M it
(2-22)
Yie = +B Xie +Vie - Ui e e e (2-22)
14)
15) | Hausman (1978)
w=  OBY b B

Var(b)-Var@ )
W>x *(k)

- 22 .



a i
(2-22) (2-23) LSDV (Least Squares Dummy Variable)
16)
(2-24)
yi = i(Xi+XiB + Vi o (2-23)
(Tx 1) TxT) (Tx 1) (Txk) (kx1) Tx 1)
yi i 0..0 o1 X1 Vi
Y2 Oi ...0 a2 X2 V2
V& 00...0 as X3 Vs
= + B+
Yn 00 ...i On Xn Vi
y = D a + XB + v C - (2-24)
(NTx 1) (NTx NT) (NTx 1) (NTx k) (kx 1) (NTx 1)
OoLS (partitioned regression)l?) a, P
(2-25), (2-26) 18)
16) LSDV (Least Squares Dummy Variable)
Greene(1993b), pp. 466 469
17) Greene(1993b), pp. 179 181
18) LSDV
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a=[D'D] 'D'(y- Xb)

b= [X'M X1 YX'Mgyl e (2- 26)
M,=1- D(D'D)” D'
aa
M i a i
(2-27)
I b= max(a,)- o, e (2- 27)
4=0 (N-12)
M Xit
@
M it M it
19)
19) M Xit
(unbiased estimator) ,
(biased estimator) . Judge et. al.(1985), p490.
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(2-22) (2- 28)

yi =a - E[Mi] +B'Xe+vi- (UWi- E[pi])
=q- + B 'Xit +V it s i e e e e e (2_28)
a-=a - Ei], rn=- @i EM])
2 (two- step generalized least

squares method)
var(v i) var(n)

, FGLS(Feasible Generalized Least Squares)

(2-28) (2- 29)

Evi« = E[r] = 0, Evi’] =0.°
Er*] =0 E[vur]= 0 foralli,t,and]j
Elvivi] =0 if t# sor i# ]

E[rn] =0if i# | e (2- 29)
Wit =Vi +F Wi =[Wii, Wiz, - -+ Wit |
(2-29) Ewi®*] =0+ +0. , E[wiwws =0?,
i Q=E[ wi. wi] (2- 30)
y b (covariance)
(2-31)
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(Tx 1)

g v +t0

(column vector)

A 1/2: | ® ,Q 12 ,Q- 1/2
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(2- 30)

r

.o (2-3))

S (2-32)



Oy

N
(2- 32) Q2
GLS 20) a i
r (best linear unbiased predictor) r.*
(2- 33),(2- 34)
Al b XY == u EN
ai == Z(yn -a*-b'Xie) =r=pi- E[pi] (2-33)
Ti |
r -I| O'i b e AT - _ ( e
Ti o zu +0 2v 1+ A Ti """" (2' 34)
_ N N 1 Zu
e =ai =r=(=) 2 e ,A -2
Ti t o
20) Qv
yll = e yl
y|2 - e_y|
Q-l/z yi =
le = e_y|

- 27 -



(2- 33) M i E[lJ i]
Mo (half
normal distribution) Mot (symmetric

normal distribution)

Eui] =20,/ 2(N) "% =079788c ,var [pi] =[N/2- 1 ¢?

M i

Cornwell, Schmidt, and

Sickles(1990)

(2- 35) 2
é\it Hit
(2- 36)
Mit =01 +0 a2t +0 ut> (2-35)
AN
M it = max(ed) - e
i
AN
Mie = @ - min(ed) e e e e (2- 36)
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(2) (T hick Frontier Approach)

(EFA)
Berger and Humphrey (1992) TFA
(thick frontier)
25%
25% , 25%
, 25%
TFA 25% 25%
25%(Q")
25%(Q")
25% ACY, 25% AC
25% (predicted unit
cost) 25%
(2-37)
piff = [ AR - AC? y AC® L. (2-37)
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(exogenous market factors)

(2-38)

Maket = [AR - ACQ 7 AR (2- 38)

(2- 38) 2 -Q ?x ) g 25%

25%
21) (2-37) (2- 38)

(2- 39)

Ineft = [ACS- ACY) AE = Diff - Market C o (2-39)

TEA
25%

25%

21) Berger and Humphrey (1992)
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, 25%

(thick-tailed distribution) ,

(thin-tailed distribution)

(bias)

(3) Distribution Free Approach

(EFA)
M it M it
Berger (1993) DFA
M it
(random
fluctuation)

(2- 40)

INTC: =InC(yix , pe ) +INpi +INVie - - - - (2-40)
Ci(yit , pit ) y p
T Cic , Mot , Vit
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(2-40) (Inpi +Invi)

In v i
In W 2-41) X- 22)
INEFFi = exp (min ( IE Mi)- Tn Vi) e e e e e (2-41)

min(InApi) Alnpi

(4) DEA2)

DEA (Data Envelopment Analysis)
(non- parametric approach)
(Decision Making Unit : DMU)

DEA

DEA  Charnes, Cooper, and Rhodes(1978) Farrell (1957)

( CCR )
(Multiplicative)
(Additive) . CCR
22) X-
23) (1993) 1987 1991

(1994) 1991 1995
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n DMU;, j=1, 2, - - , N DM Uo
(2-42)
2 UrYrO
Max ho = ;17
21ViXi0
st. P
i UrYrj Ur Vi
il < 1 - _ < -g - _ <
21ViXij 21ViXij Zlleu
2-42 Xii, i=l, 2, - - - ,m, .=l, 2, - , N ,
J
y S Ur Vi
(2- 42) e 0
(2-42)
(2-42) DM Us
(22- 43) 24)
ho = Zl“ *Y P
U o=tu,t
(2-42) (1993), pp. 42 46
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€
Yrj y r —l,
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DMU

25)
(5) Translog
(Translog)
26) (2-44)
Iny =ao + ZluiInXi+1/2 21 _Zlo(i; In xi In x; (2-44)
1= | = ]=
ai =0iji , Xi .
(duality) (2- 45)
25) Berger and Humphrey (1992), pp.120 121.
26) Diewert(1982, p. 554)
(regularity condition) Cly, p)
@®C ®@cC
. ® C . @
(strictly positive) . ® C p

Lau(1974)
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INnTC =a. + Zlo( inyi + 21[3 inp + %[ 21 21 o ilnyilny;
1= 1= 1= ] =
+ > 2y lnpinp 1+ 23 2 palnpiny;
=1 j=1 =1 j=1
TC : y Vi , P
(2-45) (2- 46)
IZlBi =1

Zly i =0,1< j<sn e

a (m+l) , B

5i - 0 {mm+1y2} vy Yo=Y {n(n+1)y 2}
mn 0
27)
2
1. P&A
27) 0
1
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P&A (Purchase and A ssumption)

28)

(

t)29)

P&A

30 , 60

receivables)

P&A
28) (1998), p.30.
29) ‘repo’ “ pps’
30)

90

P&A
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1) P&A

P&A
)
FDIC
2) P&A
1980
P&A
3) P&A
P&A
31)
10%

31) FDIC
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4) P&A

P&A ) )
20%
P&A
2. M&A
(M&A: Mergers and Acquisitions)
1970 32)
@ @ ®
M&A
1980
, 1990
32) (1997), p. 36.
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50%



*80 *
* *
* *
* *
*EU * ,
* *
*
* *
*
* *
* *
*
, 1998. p. 39.
1) M &A
1980
) 1980
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1980
Countries: LDC) ,
LBO), (Land)
M&A
1991
2010 40%
33)
+
1993
Chase Manhattan
2-3>
33) (1999), pp. 532 534.

- 40 -

(Less Developed
(Leveraged Buyout:

“ 3L ”

(1999.1)

199%

. 1990

< 2-2>

95

M&A

(<



< 2-2>

(20
Nations Bank+Barnett Bank 97. 8. 29. 1552
Wells Fargo+ First Interstate 96. 1. 24. 1231
Chemical +Chase Manhattan 95. 8. 25. 11.36
Dean Witter Discover+Morgan Stanley 97. 2. 5. 10.72
Travelers+Salomon 97. 9. 24. 9.75
: Asian Wall Street Journal(1998. 4. 14)
< 2-3> 1993 95
(
Chase Manhattan 3,000 6,000
Fleet Financial 5,500
Chemical 4,350
Banc One 4,300
BankAmerica 3,750
First Interstate 3,053
Bankers Trust 1,400
U.S. Bancorp 1,400
JP. Morgan 850

. The Bankers,

- 41 -




34), 1980
(globalization)
1990 ’
OECD
100%
M&A
(O -UBS
10%
, 1999 11 12
(< 2-4>
34) (1996), (1997).
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M&A

1998

1989



< 2-4>

1933 -

1956

1970

- . ( )
1994 (Riegle-Nea
Act)

1989 97
( 10% - 25%)

1999

) , 2000.

1 1997 6,920 1999 14

(< 2-5> ).
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< 2-5> 3 10
( , 10 )
1997 1998 1999"
1 ( , 692 ( ,735) Y, 1381)
2 ( , 580) UBS ( ,687) 3 20, 1044)
3 ( , 484) ( , 669) ¥, 1,002)
4 ( ., 474) ( ,618) ( , 840)
5 |HSBC( , 471) ( , 580) ( ,721)
6 ( ,433) ( ., 541) ( ,717)
7 ( ,428) ABN ( ,507) BNP ( , 702
8 ( , 420) |HSBC( , 483) ( ,633)
9 ( ,414) ( ,475) UBS ( ,615)
10 |ABN ( ,413) ING ( , 464) HSBC( , 569)
) ( * )+ ( )
2) )+ + ()
3) + )
4)
3)
EC
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1960

1960

1968 6 1

1990

(1992 6 )
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(Berger and Humphrey (1992), Rhoades(1993)).

(1993)
, 30% ,
27% , X-
16 19%, 3 9%
, : (1991)
, (1992)

(1993)
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(1996)

300
182 9.9% , 118
10% , X
X -
(1991) 1984 89 7 10

(proxy variable)
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5 (dummy variables)

(embodied)
35)
(1992)
, (cost subadditivity), (competitive
viability)
35) : (1991), pp.80 84.
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36)

(1993) 17

45%

17 136 16 17%

36) (1992), pp.109 153,
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(1993) (1993)

3,000

3,000

(1993) 17

(1993)

(1994) 1987 92

37) (1993), pp.113 144.
38) (1993), pp.157 190.
39) (1993), pp.20 42.
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6 9%

37

1988 91

39)

17

38)



40)

Cobb-Douglas , DEA,

(multiproducts translog cost function)

1990

< 2-6>

40) : : (1994), pp. 39 64.
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Baumol, Panzar and Willig(1982) 1980
(duality theorem)
Alhadeff (1954)
“Alhadeff
1954
A1)
M&A
1970
1989

41) Berger, Hunter and Timme (1993), pp.225.

- B3 -



M&A
(S&Ls : Savings & Loan

A ssociations)

(banking firms) (banking industry)
1960
(Commercial Banks), (S&Ls), (Credit
Unions) , (transcendent
logarithmic cost function) ,
1980 , 1990 42)

42) (1990), : (1991) (1992)
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(multi- products services) ,

(stock variable)

(flow variable) ,

- B5 -



(production

approach) (intermediation approach)
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A3)

’

Alhadeff (1954), Gilligan and Smirlock (1984), Kim(1986), English, Grosskopf,

Hayes, and Y aisawarng(1993)

’

. Gilligan and Smirlock (1984)

, Benston, Berger and Humphrey (1983), Berger, Hanweck, and

Humphrey (1987)

43) Goldsmith (1981), pp.575 585.
(1992), pp.117 123
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, Greenbaum (1967),

Clark (1986)

Lawrence and Shay(1986), Lawrence(1989)

, 1980
Benston et al.(1983), Murray and White(1983), Gilligan and Smirlock (1984),
Gilligan, Smirlock and Marshall(1984), Kim(1986), Lawrence and

Shay (1986), Berger and Humphrey (1987), Lawrence(1989), M ester (1990)

, . 1960 70 -
(Cabb- Douglas) ,

(output elasticity of cost)

) 1980
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(translog cost function) Box- Cox

(composite output index)

, 1980 (multiproduct)
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< 2-7>

Bangan, Bag,

Tradag |-

- 280
Hewerk & HnpiTey (1989 . 250
Gllign & Srirlak 199 - 250
- 250
Glligen, Srirlak &
- 250
Masdl[18] 25D
Kim [1589
Lavece & Swey[1H]
Baga, Haowek &
Hnphey[19857
Lawrerce] 155 Boc Gx |
>
Mester[ 18] Tradag |-
2
Baga, Hanook & -
Hmive/[195 (quedraic |-
fundian)
%55 Traday |
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(profit function) ,

. 1980 90

inefficiencies)

M ester (1990)

34.5%

Allen N. Berger

- 61 -

2,227

1999

(X



- 62 -

1997
3-1>
< 3-1>
( , %)

1990 1992 1994 1996 1997 1998 1999
350,511/468,422 (616,791 |1,066,883 |1494,176 |1,655,242 |2,227,012
(312) |(28.0) (24.6) (25.7) (27.5) (29.6) (405)
13,213 | 20,123 | 23,072 104 422 281,353 189,361 161,760
24,172 | 89,607 |138836 | 218906 | 211760 | 147312 | 110,774
213,218 362,089 |768,066 [1,386,189 |1,627,625 |1,436,625 1,163,461
101,208 | 135,701 (139,342 137,578 146,616 282,492 267 595
14,072 | 12,750 | 19,001 16,337 26,617 79,769 73511
118,896 | 158,320 228,132 316,600 | 460,740 608,224 373,883
(106) | (94) | 9.1) (76) (85) (10.9) (6.8)
71,870 |121,532 |149,878 288,615 | 430,270 259,803 268,631
27401 | 56,244 | 71,890 9749 | 122013 37,190 20,944
78,149 107,431 |175534 382,896 629,423 822,857 530,245
112,310 142,047 |172,085 | 222879 | 276,288 | 271083 | 305,638

() .

: , 2000.
< 3-2> 1999
3B6% 36%

1997 250,029

(<



< 3-2>

( , %)
1990 1992 1994 1996 1997 1998 1999
480,467 719,986 987,973 | 1513379 | 2002426 | 1948035 | 1,958,312
(42.7) (43.0) (39.5) (36.4) (36.9) (34.8) (35.6)
210,267 318,556 719,710 | 1,374,066 | 1670957 | 1,748,953 | 1,983,138
(18.7) (19.0) (28.8) (33.2) (30.8) (312 (36.0)
43,867 59,057 78,876 140,416 141,763 140,570 199,395
(39) (35) (3.2) (34) (256) (25) (36)
83,721 75573 50,687 60,689 67,968 62,881 70,516
(74) (45) (2.0) (15) (13) (1.1) (13)
9,616 19591 24494 34,749 50,218 48,368 50,909
(0.9) (1.2) (10) (08) (0.9) (0.9) (0.9)
116,402 203,177 248,810 | 408,288 622,139 513,778 377515
(10.3) (12.2) (9.9) (9.8) (115) 9.2) (6.9)
32,358 33,067 54441 90,058 133,120 100,856 82533
(29) (2.0) (2.2) (2.2) (25) (18) (15)
30,549 37,905 55,627 77994 107,055 125,227 100,328
(2.7) (2.3) (2.2) (19) (2.0) (2.2) (18)
36,245 67924 98,167 173,920 250,029 223,462 180,845
32) 4.2) 39) 42) 46) 4.0) 33)
7,229 3,668 4,248 6,968 20875 | 35144 27,774
(06) (02) (02) (02) (04) (06) (86)
74,328 135,222 179,685 273850 | 358978 653,324 | 472,190
(6.6) (8.1) (7.2) (6.6) (6.6) (11.7) (8.6)
1,125,019 | 1,674,266 | 2,502,719 | 4,154,378 | 5425528 | 5600597 | 5503453
(1000) | (1000) | (1000) | (1000) | (1000) | (1000) | (100.0)
() .
: , , 2000.
1.
1997 10 ROE ROA )
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1990

5
1999
-346%  -137.04% (< 3-3> < 34>
< 3-3> 10
( %)
(ROE) -1153 2578 -12.66 11.70 240 1724
(ROA) -0.33 170 -0.46 045 1.26 0.79

: The Banker, The Top 1000 World Banks, July 1998.
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3-4>

( . %)
1994 1995 1996 1997 1998 1999
5 0.38 0.22 0.05 -195 -5.89 -3.46
0.40 0.28 0.23 -0.90 -2.99 -142
ROA
042 0.32 0.26 -093 -3.25 -131
053 056 047 -1.17 -5.83 -0.11
5 592 3.14 0.74 -33.05 | -97.23 | -137.4
ROE 6.17 3901 349 -14.00 | -4863 | -2473
6.09 4.19 3.80 -14.18 | -5253 | -23.13
573 563 541 -14.77 | -87.40 -2.28
: 1999 ( + )
, 2000.
1996 0.8% 1999 8.3%
(< 3-5>
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<

3-5>

( , %)
1994 1995 1996 1997 1998 1999”
1,947,392 | 2,418,270 | 2,896,448 | 3,758,317 | 2,885,048 | 3,282,945
18526 | 22944 | 24439 | 100900 | 100,192 | 273938
(1.0) (0.9) (0.8) (2.7) 35) (83)
1,695,856 | 2,109,870 | 2,524,736 | 3,342,255 | 2,639,404 | 3,055,249
16318 | 19998 | 21,05 | 76,700 | 86,739 | 247,692
(1.0) (0.9) (0.8) (2.3) (33) (84)
251536 | 308,400 | 371752 | 416,062 | 245644 | 227,696
3,208 2946 3383 24200 | 13453 | 16,246
(09) (1.0) (0.9) (5.8) (55) (7.1)
: 1) 1999 3
).
,2000.
1 7,300
(< 3-6> < 37>
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3 30 1
< 36> (1997 )
(  :1000 US. )
1 1 1
37348 (1.1) 2310 (15) 67.7
28556.0 (85) 9153 (5.8) - 206.1
9,272.2 (2.8) 289.7 (18) 345
6,2375 (19) 235.1 (15) 269
50685 (15) 2404 (15) 5338
72764 (22) 3025 (19) 50.8
33549 (10) 156.6 (1.0) .73

()

: The Banker, The Top 1000 World Banks, July 1998.
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< 3-7>
(
1993 | 1994 | 1995 | 1996 | 1997 | 1993 | 1994 | 1995 | 1996 | 1997
1 2053 | 2,628 | 3062 | 3,701 | 4288 | 5391 | 5949 | 7548 | 9,224 | 13,015
1473 | 1963 | 2,319 | 2802 | 3,163 | 949 | 1017 511 1,188 | 1,398
1054 | 1,250 | 1414 | 1635| 1955 | 2,142 | 2,181 | 2,346 | 2,734 | 3524
1 317| 521| 39.1| 402| 268 120 | 138 146 231 819
1 105| 118| 79| 74| -351 62 78 88 142 506
1 162| 187| 225| 249| 262 419 | 429 37 43 49
1 138| 167| 195| 239| 257 3 33 36 41 54
1)
) ,1998.
2
1.
1997 BIS 6% , , , , ,
6 6 8%
b b 6
L] 5 P&A ( L] L] L] L]
) , 1999
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1999 G

) 9.19% 1997 7.25%
1998
1 , 1
1999 7 3,000 1997
36% )
1 1997 (<
3-8> ).
< 3-8>
«( @
96 97 98 99
103,913 114,619 75,604 73,173
4,154,378 5425528 5,600,597 5,503,453
3,352,306 4,262,367 3,904,500 4,033,959
40 47 74 75
32 37 52 55
) , 2000.
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BIS

1998
BIS , BIS  10%
5
1998 12 1,000
1 5000
7
BIS
3,000 ,
BIS 10%
3,000 (< 39> ).
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< 3-9>

«( )
BIS
15 - 15
12 58 7.0 11 13% &
( ) 1158
( ) 11.88
( ) (1.2) (5.8) (7.0) 11.07
( ) 13.30
( ) 11.78
36 36 0%
(33) (33) 10.0
' ' 10.0
(03) - (0.3) 133
6.3 58 12.1 -
- 12 12 -
- 78 78 -
- 9.0 9.0 -
6.3 14.7 210 -
1) 1998. 6 BIS
2) 1998 BIS ( )
, 1998. 9. 29.
410
1 1998 9 33
48 5% 16
, , 377 20
, 30 19.9% 75
“ (<  3-10> ).

71 -




44)

(2000), pp. 86 87.

- 72 -

<  3-10> (1998 9
(A) Y ®) | (B/A)
33 - 5 11 16 48.5%
2| 377 20 30 25 75 19.9%
410 20 35 36 91 22.2%
1
2) : : :
: , 1998. 9. 28.




Berger, Hanweck Humphrey (1987)
(expansion path
subadditivity)
4-1
E [ B[le QZ]
[0, Q]
A
0 F Qs O] >
4-1 (B), (A) (Q, @)

- 73 -



(Q11 Qz)
.D
Qe - Qn)
B
A D
A
C(Q) + C(Q) - C(Q:)
EPSUB(Qs) = — — — — — — — — — — —— —
C(Qe)
EPSUB (Qs) A D
EPSUB(Qs) 0 B
D
EPSUB(Qs) O B

- 74 -

, E F
A B
B
D B
B



d°C

0 Qo Q

(4-2)
0 °C

0 Qo Q

(4-2)

C
QQ

< 0,

(6InQiaan

- 75 -

(4-2)

Jd InC

+ — — —

6InQi.

Jd InC

——— ). ..
01InQ

(4-2)

2 °InC

(51hGe 1o



(y1!y2!""!ym) m

(X1, X5, ooy Xy)
yi2 0, x;=2 0
yi = g(Xl!XZ!""!Xn)
’ (Xl!XZ!""!Xn) (y1!y2!""!ym)
T(y]_!yZ!""!ym!- X]_,' X2,....,' Xn) S 0 .......... (4'4)
yl(|: 1121 ;m)
Ymej=- X(=12,....,n; x,2 0
(4-4)  (4-5)
T(Yld/z,----,ym,Ym+1,ym+2,....,ym+ n) < 0 ....... (4-5)
yi(i=1,2,....,m+ n) (net outputs)
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T( )

2 . 0TIy =T, 0°Tldaydy =T,
(i,j=1,2,....,m+n)
T
(Convex)

Maxm = STpy

ST. T(Y1,Yos oo ¥men) £ 0

Yio Pi

(Lagrangian function) ,

L(Ys:Ye, o Ymen 2 A ) STUHAN T(Y1Y2, -3 Ymen)
= 20PpYit A T Y2. oo Ymen). - (4-6)

A T(- )< O
- (Kuhn-Tucker)
{yi}

(saddle point) 4-7) , 4-8)
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L

= (yl!yZ! ""’ym+ n’A ): L(y;.’y;’ ""’y:ﬂ+ n’A *) ottt (4-7)

g—;£0(i=1,2,...,m)
—g IB; >0(i=m+1,....m+nN) ... ... (4-8)
m+na L -
Izlayi' yi_o
dL dL o
yi!y;!----ay:ru-n L
Pi+A T =0 (i=1,2,....,M) oot (4-9)
pi+A T,=0 (i=m+1,m+2,...., m+mn) ............ (4- 10)

p - 9 Tlay, T dy;

4-9) (4100 m+n 1

pi 0 T/oy; 0

(i,j=1,2,.....m+n) ... ...41)
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( )

4-9)  (4-11) Vi, Yo, e

Y+ n A pi(i=1,2,....,m+ n)
)\*:)\*(plip21---'apm+n)
Vi = Si(P1.P2s -1 Pmen) (i=1,2,....m+n) .. ... (412
AC) 1 si- )
yi

(Cabb- Douglas) ,  CES(Constant
Elasticity of Substitution) , (Leontief) ,
(Transcendental Logarithmic) 45)
(homogeneity),
(homotheticity), (separability), (jointness),
45) Chung (1994), pp91 184

- 79 -



(translog function)

1 (Shephard’s duality theory)

(Shephard's lemma) ( )
, , - (Allen-Uzawa
partial elasticities of substitution) ,

(regularity condition) 46)

46) 1bid. pp.139  140.
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47) .

Eviews
(translog multiproduct cost function) 48),
, 4
8 3 8 8
InNC= ao + 21 ailny + 21 Bilnp +0.5 21 kzl yikInyi In y
1= ] = 1= =
3 3 8 3 4
+0.5 21 kzl dilnpi In p + 21 _leijln yi Inp + hzl Ne % . .(4-13)
1= = 1= ] = =
47) , pp59 60.
48) : (1996)
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(4-13) (yik =Vki,5jk :6kj)
1 (2Bi=1, 213 =0, 21 ps = 0)

Shepard's lemma%9)

49)
1
(4- 13) (@ InC/o Inp) SR
(singularity)
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(4- 14)

ej=Bj+zkajk|npk+zipij|nyi ................. (4-14)
, 0 = J
3
1.
1995 99 5 26
2 24
24 (cross sectional data)
(time series data) (poaling)
( 1 ) 50) , 120 ,
(outliers)
50) (pooling) . (1994), pp.500
511 : (1995), pp.662 692
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1998 P&A
1999 » O
635 : 7.7
, 5
40
47.9 , 224 , 04
< 41 )
< 4-1 (1999
( )
5 5 | 635 480 831 : \ ,
6 7.7 08 133 ’ ’ ’
6 | 479 461 81 I
5 24 117 313 : : :
4 54 8 85 : :

, 2000.

-84 -




: ( 1 ) 51)

(multicollinearity) OLS

57) '

- 85 -



(bundle)

X21,X22, fe e

(X) (X1, X125 v enns X1n)

1X2n)

(commercial banking)

- 86 -



(matching) (bias)
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( )
( )
) , 5
( ) 5
( ) 5

< 4-2>
( , %)
1995 |49,993| 75,882|50,573/18,020| 1,528|33,072| 105513 | 2,306 |22.2838|26.4263| 11.7524

A Z A
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1.
< 4-3>
R? 09158 :
) (Y1, Y2) (a g,
149 serial correlation
SSE(Sum of Squares Error) 0.1442
( 1) Y Vs P. Ps
4-3 4-3
T ~ Py Py
52) tZz(et- e 1 ) ~ o 2ew
DW = ==y————— = 2(1- p), where p =————
tzl t i 2 e%'l

=0 - No serial correlation DwW =2
0 - (+) seria correlation DW < 2
0 - (-) seria correlation DW > 2

D D

- 89 -

1

a )

DW

52),



< 4-3

In C( ) 0 1 ) 0 2 )

-8.9222(-0.77) 6.2330( 9.03) 3.1803( 4.83)

In y: -3.3162(- 2.95) -0.0625(- 2.99) 0.0366( 1.84)

In y2 1.3543( 0.76) 0.0514( 1.09) - 0.0025(- 0.05)

Iny: -6.0355(- 3.26) 0.1314( 3.37) 0.1141( 3.12)

In ys - 1.6215(- 1.27) 0.1380( 3.56) 0.1291( 3.06)

In ys - 1.3755(- 1.64) 0.0149( 0.76) -0.0170(- 0.95)

In ys 0.2567( 0.13) -0.0668(- 1.52) -0.0769(- 1.94)

In y- 11.6203( 4.05) -0.6857(- 8.72) -0.3966(- 5.51)

In ys -0.6323(- 0.60) 0.2740( 6.11) 0.0940( 2.24)

In p: 3.0631( 1.37) 0.5123( 249) 0.3474( 1.77)

In p. -45791(-5.63) -0.0367(- 1.06) 0.6824( 2.16)

In ps 3.1246( 0.93) -0.8295(- 1.92) - 0.9286(- 2.26)
(In y1) -0.1270(- 4.57)
(In y2)’ -0.0316(- 0.24)
(In ys) 0.6795( 4.24)
(In ya) -0.6597(- 0.13)
(In ys) 0.0151( 0.67)
(In ys)’ 0.0864( 0.72)
(In y7 ) -0.3182(-0.94)
(In ys) 0.0990( 1.41)
(In pu)’ 0.5123( 2.49)
(In p) 0.6824( 2.16)
(In ps)’ -0.1398(- 0.83)
Iny:Iny. 0.0934( 0.77)
Iny: Inys 0.1464( 1.22)
Iny: In vy 0.3042( 2.48)
Iny:Inys -0.1725(- 2.03)
Iny: Inys -0.2287(- 241)
Iny: In ys 0.4206( 2.32)
Iny: Inys 0.0308( 0.53)
Iny: Inys 0.1994( 0.78)
Iny: Iny. 0.3875( 1.48)
Iny: Inys -0.2463(- 1.34)
Iny. Inys 0.5430( 3.49)
Iny. Inys -0.9960(- 3.51)
Iny: Inys -0.0939(- 0.82)
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4-3 >
In C( ) 0 1( 0 o

Inys In y. 0.2590( 2.98)
Inys Inys -0.3946(- 3.78)
Inys In ys -05214(- 2.92)
Inys In yr -0.4980(- 1.94)
Inys In ys 0.0036( 0.02)
InysInys 0.2630( 2.70)
In ya In ys -0.3204(- 3.55)
Inys In yr 0.4465( 1.92)
Inya In ys -0.0545(- 0.44)
Inys In ys 0.2847( 2.36)
Inys In ys 0.3986( 2.80)
Inys In ys -0.0254(- 0.27)
Inys In y7 0.1102( 0.31)
In ys In ys -0.5130(- 3.84)
Iny7s In ys 0.5182( 2.33)
In p: In p. 0.5954( 1.94)
In p: In ps - 14333(- 2.10)
In p2 In ps -0.1349(- 091)
In p: In y: -0.0625(- 2.99)
In p2 In y: 0.0366( 1.84)
In ps In y: -0.2963(- 1.31)
Inp:Iny: 0.0514( 1.09)
In p2 Iny: -0.0025(- 0.05)
In ps In y: 0.3622( 1.24)
In p: In ys 0.1314( 3.37)
In p: In ys 0.1141( 3.12)
In ps In ys -0.0230(- 0.05)
In p: In y. 0.1380( 3.56)
In p2 In y. 0.1291( 3.66)
In ps In y. -0.0141(- 0.06)
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In C( ) 0 1( 0 o
In p: In ys 0.0149( 0.76)
In p2 In ys -0.0170(- 0.95)
In ps In ys 0.0336( 0.15)
In prIn ye -0.0668(- 1.52)
In p: In ys -0.0769(- 1.94)
In ps In ys 1.1918( 4.49)
In pu In yr -0.6857(-8.72)
In p2 In yr -0.3966(- 5.51)
In ps In yr - 0.5055(- 1.60)
In p: In ys 0.2740( 6.11)
In p2 In ye 0.0940( 2.24)
In ps In ys -0.4676(- 1.93)
X1 0.0259( 0.26)
Xa 0.0304( 1.81)
Xa -0.6622(- 4.33)
Xa - 3.6272(- 4.00)
R’ 0.9158
SSE 0.1442
DW. 149

()
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(1992)
, 15
53) 123 0
1995 1999
( 5
53)
1

- 03 -

151

31.78



053 0

(< 44> ).

- 94 -



- 95 -

< 4-4>
Sa? |z 7|t So |z Y t
151 1.23 | 31.78** 0.53 149 | 1293**
5 132 0.80 | 16.42** 0.31 1.24 6.22**
1.74 3.96 | 50.74** 0.79 6.89 | 37.75**
132 0.80 | 16.43** 0.26 0.96 5.26**
1.68 1.96 | 24.28** 0.65 183 9.16**
1.70 346 | 37.36** 0.78 6.11 | 27.34**
) (Sca) Sca<1 , Sca>1
, Sca .
2 z ( -1/ . z<0
, >0 , Z
3) (Sco)  Sco<0 , Sco>0
4) z / . z<0
, >0 , 2
5) ** 1% * 5%
6) < 4-1>
3.
15
105 2
( 2 )




subadditivity)

255%

5.48%

4-5

2

(a typical bank)

2.65%

- 96 -

7

46.1

4.86%

105

(

(local

3.34%

28



4.19% (

) 6.53%
10 ). : 1.81%
( 7 ) ,
15 : 3
2.36% 12 3.90%
10 2
3.32% 8 6.07%
( 8 ) 6
6.53%
2.84% :
4.22%
( 9 )
30 , 8 2.68%
22 4.86%
., 20
6 3.33% , 14
7.46%



7.46% 6
3.33%
, 15
54) 1
55)
54) . . (2000), pp. 251 285.
55) . (2000), p. 62.
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4-5

(%)
334 28 -255 77 548
265 3 -2.36 12 3.90
284 8 -2.68 22 486
250 9 -181 15 5.08
4.19 2 -3.32 8 6.07
422 6 -333 14 746
6.53 - - 6 6.53
46.1 117
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1)

2)

24

(1992)

- 100 -

1998



’

1995

3%

105 73%

1999

(

- 101 -

)



- 102 -



- 103 -



(1994),

(1994),
(1998),
(1986),
(1991),
5 2,
(2000), , 2000
(1993),
1 4 1
(2000),
(2000),

Information 244

(1993), :

- 104 -

CEO



(1995), : ,

(1996), : 96- 07,

(1996), : 96- 04,
(1998), FDIC

(1995), :

(2000),
(1998), :
(1993), :

(1994), :
(1995), RATS :
(1997), M&A

(1990), :

(1998),
(1993), : :
(1998),

(1992), :

(1994),
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2893
2907

1182
1212
1195
798
784
1017
1090
1116
683

13829
15051
15816

16607
18232
19274
22716
42733
3211
3806
4098
5464
8506
24473
27231
27479

8338
9425
9538
9479
16160
6157
6583
8048
8285

1559
2020
2891

2480
2863
3730
4687
4332
195
414
752
687
720
5826
6965
10042

633
1243
1557
1055

989

593

931
1389

7295
9689
9894

13009
16202
18141
16497
10079
3004
3835
4290
3243
3504
10859
13905
16777

5873
6646
7293
7015
6238
4840
6821
1389



1995
1996
1997
1998
1999
1995
1996
1997
1998

1999

Y1

1914
2668
4495
3113
2249
469
503
689
434

Y2

3883
4700
13578
6344
5886
1163
1086
3195
1961

Y3

16761
19367
15077
19797
26437
4871
5554
3099
4497

13

Y4

2501
3203
3845
3914
5150
1183
1816
2224
1609

Y5

284
847
1193
1218
1783
205
185
218
194

Y6

3915
7363
7230
2781
852
1112
1105
1019
240

Y7

14577
17387
20264
21581
27927
6909
9306
9608
8119

Z+A



Y8

209
214
263
118
451
96
131
168
-184

X1

136
158
168
153
146
57
63
73
59

<
N

OO0 O0OO0OO0OFr WNEPEF

X3

e

e

14

X4

579
674
683
455
443
222
237
259

430
569
654
636
691
179
192
212

131
144
153
-11
28
46
43
47
15



1713
1942
2121
3491
3107
639
771
1027
1819

167
262
328
411
394
112
178
191
181

4554
4976
4339
11124
7237
696
905
802

15

2453
2503
2557
1706
1662
1014
1043
1048
703

19710
22076
24102
27979
38063
5898
6264
7814
9443

3089
3178
3963
4623
6106
891
982
1479

10297
13837
16096
13678
8928
5009
6803
5777
3184



T+U
T+W
T+Y
u+w
U+Y
W+Y

T+U
T+W
T+Y
U+w
u+Y
W+Y

14107
15562
21364
4007
9809
11264

14107
15562
21364
4007
9809
11264

15390.6589
16869.5353
22791.4162
4291.1804
10213.0613
11691.9377

15390.6589
16869.5353
22791.4162
4291.1804
10213.0613
11691.9377

9.099446374
8.4021032
6.681408912
7.092098827
4.119291467
3.79916282
6.532251933

9.099446374
8.4021032
6.681408912
7.092098827
4.119291467
3.79916282
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