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ABSTRACT

A Panel Analysis on Banking Efficiency in Korea

- Using the DEA, Tobit, Malmquist Index -

Lee, Min-Hee
Advisor : Prof. Hong, Geum-Woo, PH.D.
Department of Economics.

Graduate School of Chosun University

Korea financial institutions experienced substantial changes in the last
10 years. Fiercer competition among both banks and non-bank financial
intermediaries, technological progress, reduced information costs and
ongoing deregulation in the wake of the foreign currency crisis led to
substantial changes in numerous financial systems.

Although the health of the Korea banking system has improved, its
profitability remains weak. As net interest margins continue to decline and
remain below those in other developed countries, enhancing core
profitability remains an important challenge for banks.

There has been relatively abundant academic research undertaken on the

_Vi_



profitability and cost efficiency of Korean bank, especially for the post-1997
period. Most studies have focused on the use of parametric and
non-parametric techniques to analyse cost and overall technical efficiency of
Korean banks. This paper utilizes data for the period 1998-2008 to offer a
fresh perspective on the cost and overall efficiency of Korean banks. This
study employed non-parametric approaches, which were the Data
Envelopment Analysis (DEA) and Malmquist Production Index similar to most
previous studies. This study also employs parametric approach, which are the
Type 1 and Type II Tobit analysis in contrast to the previous studies.

The DEA is a linear programming technique for evaluating performance
and benchmarking in a multivariate setting. The methodology uses
information on the input-output combination of individual entities to construct
an efficiency frontier enveloping the data. This frontier is then used to
measure the efficiency of the individual entities relative to a benchmark
entity, chosen by the model. The DEA produces efficiency estimates without a
priori functional restrictions on the underlying production process. By duality,
the DEA can be used to assess either cost or revenue efficiency, depending
on the setup. Cost efficiency looks at how banks use their inputs to produce
a given level of outputs. Revenue efficiency examines how much output
banks can produce using the same inputs. This paper analyzes the efficiency
and profitability of Korean banks from 1998-2008. This paper uses data
envelopment analysis to analyze the cost and revenue efficiency of Korean
banks.

One of the crucial issue to build a model for the assessment of banking

efficiency is th identification of appropriate inputs and output. This issue is

= Vil -



not straightforward and an extended and unresolved controversy remains in
the literature. The two approaches most often used are the production and
intermediation approaches, although other approaches such ad the asset,
user-cost and valued added approaches are also well established in the
banking literature.

The production approach emphasizes the operational activity and thus
banks are primarily viewed as providers of services to customers. Under the
intermediation approach financial institutions are views as primarily
intermediating funds between savers and investors, Although these approaches
can offer valuable guidelines regarding the definition of appropriate banking
models to asses certain objectives, the empirical studies often emphasize
particular issues of concern to the organizations, such that the choice of
inputs and output of banking studies is very much influenced by the
analysts’ view of the banking activity, the issues under analysis, and the
availability of data.

Here, the framework assumes that banks use two inputs to produce two
outputs. The outputs consist of loans and deposits. The inputs include
number of employees or number of branches and fixed assets. This paper
obtained data from the balance sheet and profits and loss accounts of the
FISIS (Financial Statistics Information System) that the Financial Supervisory
Service reported.

When the number of employees (number of branches) and fixed assets are
utilized input factors and loaned money and deposits as output factors,
inefficiency of regional banks is large, and it was showed that the number

of branches is the important question rather than the number of employees.
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Such results are similar to those of the case when only loaned money is
considered as output factor, but when only deposits are considered as output
factor, there are not any significant differences in efficiencies between regional
banks and commercial banks.

I employed Malmquist production index with the efficiency of the DEA
models. The results showed that total productivity increased in all the factor
combinations, but as technological efficiency decreased, banks decided frontier,
indicating the expanded gap between leading banks and inefficient banks due
to reorganization of banking markets.

This study decomposed Malmquist productivity index into two
components, namely, efficiency change and technical change and found that
most of growth of the total factor productivity was due to the technical
change rather than the efficiency change. As technological efficiency decreased,
however, the leading banks decided technological renovation for management
improvement and then moved to efficient frontier. It has widened the
efficiency gap between leading decision making units and inefficient banks.

The Tobit analysis including type 1 and type II models was also
employed to regress the variable on the relevant explanatory variables. The
censored regression technique that the dependent variable was the truncated
technical efficiency based on the constant returns to scale over the 2003-2008
period showed that ROA had negative effects on efficiency. The sign and
significance of ROA and BIS depended on which model was employed and
which input-output combination was used. BIS had strong negative relations
with efficiency when loans or deposits were used as the output factor, while

asset was positively significant in the deposits only.

_ix_



The efficiency analysis presented in this paper, of course, uncovered the
existence of considerable inefficiencies may be the fact that cost efficiency is
not the sole driver in the management of commercial activity of banks. Other
targets, related to marketing success, quality of service, and financial gains
from the intermediation activity may be given higher priority over the
achievement of cost efficiency. This study also tried to cover all the presently
available models, but the results were not so satisfactory as to explain and
predict the competitiveness and efficiencies of Korean banking system
accurately. This menas that there are many other aspects to be considered in
treating DEA Dbesides those attended to in this paper. A more extensive

examination is left to a next paper.
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<H 4-2> S22 MBE29 JI=SHZ : ANS28Y AL2H
Ha o sog N

UTE ma s nma asz osz | oo
DE XA Heo

A @) | @ | @ | G) | @) | (@)
HEZTXH 7465.4 | 2866.3 1333.2 | 100771.4 | 84473.2 | 76157.3
1998 B 8971.3 | 3603.6 196.3 |1222331.1| 98340.6 | 87844.7
HEZEXH 7679.0 | 3456.4 162.0 139402.6 | 92969.8 | 115718.4
1999 Ha 8358.7 | 4396.7 240.9 179312.5| 118916.9 | 129162
2000 HZ=HIXH 7108.4 | 3277.0 159.0 177653.5 | 34753.0 | 142357.7
S 8473.8 | 4150.5 240.2 | 211428.1| 32743.3 | 153195.3
2001 HZEEIH 9517.7 | 4821.4 251.3 | 289315.4 | 48188.2 | 240105.6
2 9920.5 | 4858.4 275.4 | 261031.7 | 37348.2 | 192853.4
2002 HZEEX 10248.2 | 4842.1 292.0 |328324.2 | 42344.9 | 315102.6
L 10874.3 | 4707.1 316.8 | 316335.2 | 37924.0 | 275514.7
2003 HZEHIH 11162.0 | 5104.0 290.3 | 352424 .1 | 28937.8 | 338508.8
R 11332.1 | 4851.4 327.4 | 343282.6 | 28278.5 | 310895.8
HEZEXH 10841.7 | 4971.7 280.4 | 337310.8 | 98351.2 | 1065184
2004 g7 11513.2 4874 319 340409.2 | 118031.5 | 594936. 1
HEZ=TXH 10880.7 | 4547.0 276.8 | 345758.7 | 110612.1 | 1119017
2005 o 11766.64 | 4777.7 327.2 | 364453.4 | 133073.1 | 633804.9
HEZ=TXH 13028.3 | 5114.2 338.5 | 419725.2 | 129959.9 | 44490.1
200 g 13341.0 | 5180.7 371.5 | 425289.8 | 14766.1 | 422851.5
HEZ=TXH 13398.3 | 5647.4 348.5 | 458592.5 | 137949.1 | 519759.5
2007 R 13743.1 | 5614.3 379.6 | 448137.5 | 142938.9 | 484966.6
HEZ=TXH 16480.5 | 5643.2 393.4 | 536138.2| 72113 610498.4
2008 g 15486.6 | 5756.1 433.5 | 525560.7 | 80820.1 560378

A2 2SLUSH, SHAASH (1998-2008) =&.
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1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
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M| Ol

0.8105(0.7906|0.6954
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<E 4+11> U 289 F258Y

OM

[

1998

1999

2000

2001

2002 | 2003

2004

2005

2006

2007

2008

FA

0.9321

0.9081

0.9378

0.9583

0.9739(0.9968

0.9923

0.9964

A | 0l0l

o

0.8105

0.8740

0.8857

©n
&
zd
ue

1.0000

0.9974

0.9602

1.0000

10
o

0.9222(0.9608

0.8706

1.0000

1.0000

1.0000

1.0000

o

0.9760

0z
e me

0.9771

=
e

0.9138

.9799

0.9553

0.9669

0.9883|0.9840

0.9861

x
0

.9972

.9556

0.9287

0.9414

to
o

:

0.9868

0.9862

1.0000{1.0000

0.9998

1.0000

0.9900

1.0000

1.0000

[m)

r

0
0.9682
0.9137

.8224

1.0000

0.8910

0.9401|0.9361

0.8538

0.9951

0.8757

0.9042

0.9365

1.0000

0
0
0.9566
0
0

.8746

1.0000

= ) H
i

]

1.0000

1.0000

1.0000

1.0000

1.0000{1.0000

1.0000

1.0000

0.9353

1.0000

1.0000

0.9930

0.9629

1.0000

1.0000

1.0000|1.0000

1.0000

1.0000

1.0000

1.0000

0.9814/0.8901

1.0000
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1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

0.8655

1.0000
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0.8831

0.8632

0.8700

0.8946

0.9533|0.9274

0.9283

0.9855

0.9902

0.9849

0.9391

0.8912

0.8615

0.8690

0.8894

0.9518|0.9334

0.9327

0.9486

0.9597

0.9304

0.9426

0.7521

0.7880

0.7274

0.7820

0.8995|0.8653

0.848

0.9275

0.9925

1.0000

1.0000

0.4457

0.4326

0.3685

0.5194

0.6398|0.5437

0.5808

0.5668

0.5751

0.6349

0.6727

0.5177

0.5312

0.5895

0.6451

0.7948|0.7408

0.7853

0.7775

0.7389

0.7713

0.7271

0.5562

0.9090

0.7800

0.7845

0.8401

0.8852|0.8786

0.9463

1.0000

1.0000

1.0000

1.0000

0.5001

0.9644

0.9337

0.9711

0.9588

0.9757|0.9710

0.9628

0.9989

0.9712

0.9806

0.9909

0.6819

0.7094

0.7015

0.7618

0.8541|0.8149

0.8369

0.8677

0.8761

0.8869

0.8803

0.8567

0.8545

0.8760

0.8800

0.9236|0.9041

0.9089

0.9427

0.9273

0.9374

0.9398
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51) Anderson, P. and Petersen, N. C.(1993), A Procedure or Ranking Efficient Units in

Data Envelopment Analysis, Management Science, Vol. 39, No. 10, pp.1261-1264
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ot e EH=2 HE0| 2HHotd Ololiot)| #= &8 OtLict JI2H 22 DEA

Do HEE QUZ |XotH =2 E Hdtot)| =0l DEA 22| Eot&

o LXIGte =22 E MAISCH.5) 0|0 et X2 HAP2HA =284 24
O

2 A70MT DMe =?Id2E NSots 28
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52) Mehrabian S., Alirezaee, M. R. and Jahanshahloo. G. R.(1999), A Complete Efficiency
Ranking of Decision Making Units in data Envelopment Analysis, Computational Optimization
and Applications, Vol. 14, pp.261-266.
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<H 4-12> CCRZE0 28t =584 4 : 1998E-2002

19984 190014 20004 20014 200244
2884 | ., |288H| . |ZE8H| . | 2888 | . o |EE88 | .,
| = | = o | = s e B

0.9231 8 0.7535 9 0.7237 9 0.7402 6 0.8417

0.8105 8 0.7906 8 0.6954 7
0.8779

0.9390 7
0.9141 9
0.8203 12 0.6430 10 0.5004 12 0.4533 12 0.6941
0.6517 14 0.5204 15 0.4223 15 0.4356 15
0.9682 5 0.9566 4 0.9179 7 0.9319 4 1.3319
0.9137 10 0.8224 7 1.0090 5 0.8910 5 0.9401
1.0307 4 0.8746 6 1.0087 6
1.2236 2 1.3025 3 1.1680 3 1.2561 2 1.2355
0.9526 6 0.9512 5 1.0337 4 1.1392 3 1.4185
1.4284 1 1.4410 2 1.4777 1 1.5316 1 0.9814
1.1077 3

0.8339 1 2.6731 1 1.2607 2

0.7077 13 0.5667 13 0.5092 11 0.5651 9 0.7280

St 0.5916 16 0.5798 11 0.5557 10 0.5781 5 0.7424

23 0.4966 19 0.5653 14 0.4416 14 0.4603 11 0.6850
== 0.4457 21 0.4326 17 0.3685 17 0.5194 10 0.6398

&= 0.4817 20 0.4561 16 0.4175 16 0.4419 14 0.5656

Z& 0.5562 17

a3 0.6070 15 0.5685 12 0.4773 13 0.4428 13 0.7173

= 0.5001 18
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<H 4-13> CCRZE0 28t =584 &4 : 2003E-2008

2003 2004 2005 2006 2007 2008
OMU |__ e o o o e
e84 a9l ES=r=s 2ol z8E84 29 ES=2 =2 29 ES=2 =2 29 ES=r= 29
gt gt gt gt 2t at
AE |0.6470| 12 | 0.7298 | 12 | 0.7531 | 12
SCHI 1.0180 | 6 [0.8336| 10 | 0.6966 | 11 | 0.9899( 8
el 0.9348 | 5 ]0.8483| 8 1.0350 | 4 [1.2497| 2 | 1.2848| 2 | 1.2171| 2
H 0.7033| 8 |0.7737| 10
2st [0.89%61| 6 |0.9998| 4 1.0419 | 3 | 0.9990| 5 | 1.2277( 3 |1.0761| 7
=0l 1.2275 1 [0.8538( 7 | 0.9951 8 [0.8757| 8 | 0.9042| 8 |0.9365( 9
Alst | 1.2142 2 | 1.0338( 2 1.0106 | 7 | 0.9353| 7 | 1.1389( 5 [1.1543| 3
St0| 1.0806 | 3
otLt | 0.9361| 4 | 1.0068| 3 1.0340 | 5 [ 1.2102] 4 | 1.1055| 6 | 1.1099( 5
= MEI 1.9706 | 1 1.7683 1 11.4148 | 1 | 1.3477 | 1 [2.0227 | 1
CH=* | 0.6718| 11 {0.8544| 6 | 0.9064 | 9 | 0.8682| 9 [0.7906 | 9 |0.6185( 12
S48 10.6879| 10 | 0.7666 | 11| 0.8068 | 11 [0.8162| 11| 0.7370 | 10 | 0.6337 | 11
23 [0.6980 (| 9 [0.8308] 9 | 0.8978 | 10 [ 0.9925| 6 | 1.0854 | 7 | 1.1092| 6
M= |0.5437 | 13| 0.5808 | 14 | 0.5668 | 14 | 0.5751| 12 [ 0.6349 | 12 | 0.6727 | 10
&M= | 0.5071| 14 ] 0.6299( 13 | 0.5922 | 13 | 0.5377 | 13 | 0.5433 | 13 | 0.4737 | 13
de [0.7875| 7 | 0.9463( 5 1.3307 | 2 | 1.2471) 3 | 1.1809 | 4 | 1.1245| 4
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HI3& Tobit &4

£
O DOEA Z2E0l 2ol ==t TE2| S5d= S8 +-2 ot 20l Tobit |

ot Tobit 1€ HEot0 F=Es 24 ZUE 201 UCH Tobit | 2t Tobit

2t Tobit Il 20 =28t XH01DF 8l H2=2 UEFSC.

<HZ 4-14> Tobit =& : DI, =30 st &S24
MODEL 1
Tobit | Tobit Il
ok 2.2478"(4.035) 2.1178°(3.4738)
FUNSH/ B -0.0217"(-3.7855) -0.0173"(-2.7722)
thsa/Aa= -0.0085"(-2.9611) -0.0077"(-2.54800)
BIS -0.0419(-0.9003) -0.0395(-0.7718)
ROA 0.0034(0. 0360) -0.0266(-0.2571)
Dummy (Al ==1, X &+=0) -0.2122(-1.4018) -0.2230(-1.3861)
Dummy2004 —O 0283( -0.2013) 0.02659(0.1724)
Dummy2005 60(-0.7617) O 1276(-0.5449)
Dummy2006 495(0 9975) 886(1 1597)
Dummy2007 0.1248( 0.8391) 91(0.4763)
Dummy2008 0.2176(1.2209) O 2228(1 1832)
Sigma[Lambda] 0.3303(11.8364) -0.0054(-0.2327)
Function Value -28.2387
R? 0.4497
F 1)x= 5%0lA RoE
2) 2502 12010, OIRAMEYIS HL HI2A (S 20lg



<H 4-15>9] 22 2= SUHSE DT, MESHSE HE=322 6tH
DEA Z2& 0l 2ol ==& TES s=2ds SSB+2 ol 28
TobitllE HEotH FHset 24 2UE 20WF10 UCH. Tobit | I Tobit Il
o SXAtetdt Ol

/MY 3N E S(-)Y BER EXMC

St Ol=32 Site 8842 3¢

|0
il
C
m

r
[
@©
(92]

1
fol
Mo
0x
10

5%0lA =2ot 2&d2l SItR0| AKX ROA= 42 SIH0l OFF

gl gdets 0IXRK @EE RHeZ UEH2H, As=2dl ssdil g2

>.

sEd2 SAHECZ Ros X

=1
2008E 0= Tobit 1A EH AIS2&2 S840l atE UL,

<E 4-15> Tobit 24 @ DHT, KBS0 s 584

MODEL 2
Tobit | Tobit I

o= 5.5477"(6.153) 5.5068"(5.0377)
EPARS -0.15337(-2.4497) -0.12647(-1.9911)
=2/ R= -0.0216"(~7.9942) -0.0207°(-5.7262)
BIS -0.10197(-2.0156) -0.1297°(-2.5491)
ROA -0.0538(-0.5190) -0.0714(-0.6809)
Oummy (Al S=1, X' 2=0) -0.2471(-1.1732) -0.2690(-0.7549)
Dummy2004 )

(-

(-
-0.1118(-0.5690
(

(

(-

(-
-0.0907(-0.2674)
(

(

(

Dummy2005 0.0799(0.3911) 0.1616(0.4971)
Dummy2006 0.0690(0.3916) 0.0757(0.2255)
Dummy2007 -0.0031(0.3258) 0.0374(0.1135)
Dummy2008 0.5804(-0.0152) 0.6607"(2.0054)

Sigma[lLambda]

0.3539°(2.3678)

-0.00017(2.0054)

Function Value

-33.6218(11.8163)
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<H 4-16>2] Model32 FLEH<E DEALH, MEBHSE HE=Z22 ot¢
DEA ZHO0l 2ol ==set TE2 s5ds SHB+2Z ol 20l Tobit | 1t

Tobit I E HEotH =&t Z10

o
o

0x

2 0O
=]

10

w

02

oo

1o

=
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ol

=

>

if

N 2(+)2 252 S2/56H0]

[HE == 5%0l R2AGHH (190E M=3)2 Sit=e S84 A= A

<H 4-16> Tobit =& : DAL, HES0 28 =24
MODEL 3
Tobit | Tobit I
o 4.0574"(6.4150) 4.35747(5.1369)
Ol==3 /S Xtk 0.0845(1.2829) 0.0706(0.8301)
H==z/2E= -0.0245"(~7.4569) -0.0233"(-5.2370)
BIS -0.1100"(-2.1104) -0.1381°(-2.6511)
ROA -0.1158(-1.1202) -0.1292(-1.2428)
Oummy (Al S=1, Xl £=0) -0.5591"(-3.3618) -0.5744(-1.5822)
Dummy2004 -0.3887"(-2.4810) -0.3587(-1.0634)
Oummy2005 -0.1665(-0.9564) -0.0700(-0.2166)
Oummy2006 -0.2192(-1.2930) -0.1955(-0.5988)
Oummy2007 -0.3070(-1.912) -0.2326(-0.7314)
Oummy2008 0.2619(1.3229) 0.3851(1.2547)
Sigma[lLambda] 0.3649°(11.8279) -0.0035(-0.1118)
Function Value -35.6910
R? 0.6037
= 1 1)*x= 5%0IlN 22E
2) 2302 3t0I10f, OI2AERIS F2 H2H tgt2 20|&



<H 4-17>2 Model42 SLHSE DXL, MESH-E HES22 6t¢
DEA ZHO0l 2ol ==set TE2 s5ds SHB+2Z ol 20l Tobit | 1t
Tobit Il E XS5t FHE ZIWUO0ICH. RIAUSH/AF(120Y |RIIHEH)=

Tobit | OlA= 5%0l =2IotXl &0t 254

<H 4-17> Tobit & DEXA, HES0 s S 24
MODEL 4
Tobit | Tobit Il
b 3.86747(5.9091) 4.3990°(5.4961)
SNHEH/HIA=> -0.0108(-1.4674) -0.0163"(-2.1738)
H3z/Ha= -0.0180"(-4.5063) -0.0164"(-3.4064)
BIS -0.1032(-1.9917) -0.13397(-2.6610)
ROA -0.1063(-1.0295) -0.1195(-1.1961)
Oummy (Al S=1, X' 24=0) -0.5530"(-3.3328) -0.6730"(-2.1833)
Oummy2004 -0.4209"(-2.7524) -0.4882(-1.6250)
Oummy2005 -0.2053(-1.2180) -0.1876(-0.6426)
Oummy2006 -0.2726(-1.6838) -0.3184(-1.0811)
Oummy2007 -0.35757(-2.3231) -0.3517(-1.2238)
Dummy2008 0.1311(0.7102) 0.2006(0.7319)
Sigma[lLambda] 0.3628"(11.8204) 0.3628(0.7210)
Function Value -35.4470
R? 0.6284
= 1 1)x= 5%0M RoE
2) 250t g0I0, OI2AMEYS 2 H2E tgt2 2018
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<H 4-18>2 Modelb= SH
P RS2 ot DEA 20 2ol &=
£ HEotH =8 &

S0l Tobit | 2 Tobitll

S 2EHM 2(-) & N R2otH &=

= & = UCH. otXIEF BISeH A
EHHZ Tobit I 2 0M=E 25 =
T

o=

S22 < Tobit | 2

X
o
ol

2 == O Old et 21 obit | Bt Tobitll 2¢

ol &t
<H 4-18> Tobit 24 : &=, DFIY, =32, RIISH,
E=0 28 =84
MODEL 5
Tobit | Tobit I
o 1.2713°(4.0259) 2.6242"(5.9921)
HE2/S Xtk -0.0950"(~3.7840) -0.6489"(-3.9642)
E=PNRN -0.0769"(-3.3160) -0.1927"(-5.9709)
BIS -0.0110(-0.6531) -0.04517(-2.5494)
Oummy (Al S=1, X £=0) 0.0341(0.4791) -0.38777(-2.6342)
Dummy2004 0.0361(0.5169) -0.4295"(-2.7534)
Oummy2005 0.0678(0.9322) -0.3537(-2.4604)
Oummy2006 -0.0296(-0.3822) -1.73537(-3.3654)
Oummy2007 -0.0328(-0.4269) -1.0862"(~-3.4177)
Oummy2008 0.0283(0.3511) -0.9824"(-3.1619)
Sigma[Lambda] 0.1225(0.0122) 3.8584(3.5045)
Function Value 19.1931
R? 0.6241
= 1)x= 5%0lN 22E
2) Z230ot2 3t0I10f, OI2AERIS H2 H2H tgt2 20|&
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<H 4-19> Tobit =4 : HE =,
=2

MODEL 6
Tobit | Tobit Il
o= 1.39517(4.7330) 2.16157(5.5088)
KIS/ SAtat -0.2996"(-4.9771) -0.84277(-3.3968)
EPNRS -0.08277(-3.8627) -0.1355"(-4.8483)
BIS -0.0139(-0.8844) -0.0306"(-2.0029)

Dummy ( Al =1, XI &=0)

-0.0581(-0.7969)

(
0.0349(0.5314)
(

Oummy2004 0.0353(0.5435) -0.0805"(-1.0358)
Oummy2005 0.0780"(1.1557) 0.0002(0.0040)
Oummy2006 -0.0222(-0.3106) -0.4510"(-2.1928)
Oummy2007 -0.0358(-0.5045) -0.3266(~2.4045)
Dummy2008 0.0249(0.3351) -0.2376(-1.7705)
Sigma[lLambda] 0.11387(9.9940) 0.9144(0.0144)
Function Value 23.7048
R? 0.6207
= 1 1)*x= 5%0lN 22E
2) Z2s0ot2 30I0, OI2MEYS 2 H2E tgt2 2018
<H 4-20>2| Model7& S-S MR, DEIY, 322 =8




T 299 sE40

Ct. OJIA G0l =2 Als2d2

Tobitll OIAS 2&

ot A2

O=F LIEtL AlS2d 2

<H 4-20> Tobit 24 : A=, NEXY, M2, RISH,
CHE=20 2 &t E%’é‘
MODEL 7
Tobit | Tobit I

of 1.33477(4.0859) 2.97077(5.5970)
Ol==3 /S Xkt -0.08217(-3.6681) -0.5932"(-3.7799)
EPAR -0.0802"(-3.3619) -0.2150"(-5.0561)
BIS -0.0132(-0.7740) -0.0599"(-2.9203)
Oummy (Al ==1, Xl 2=0) 0.0329(0.4590) -0.4765"(-2.7097)
Dummy2004 0.0365(0.5148) -0.5158"(-2.7855)
Oummy2005 0.0728(0.9900) -0.4056"(-2.4713)
Oummy2006 -0.0275(-0.3528) -1.9904"(-3.2587)
Oummy2007 -0.0367(-0.4742) -1.2910"(-3.3259)
Oummy2008 0.0304(0.3733) -1.14877(-3.0924)
Sigma[Lambda] 0.12347(9.9636) 3.4939°(3.3765)
Function Value 18.5994

R? 0.6133

= 0 1)*= 5%l 22E
2) 2302 3L0I0f, OI2AERIS F2 HZ2H tgt2 20|&
<H 4-21>2] Model82 FLH+E XA, DEIL MESHSE U=
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THEESHCE. Olef8t Zt= Tobit | 1k Tobit Il 20l =218 XH0IJF Sl 22

<H 4-21> Tobit24 (DTN, ML, (22, HES,
SISHN s 24
MODEL 8
Tobit | Tobit I
R 1.7252"(2.6698) 2.1363°(3.2182)
SUNSH/BRH4 -0.7629"(-5.4524) -1.5975"(-2.5987)
=D, -0.1398"(-3.0096) -0.1808"(=4.1771)
BIS 0.0495(1.4102) 0.0554(1.4958)
Dummy (Al &=1, Xl &=0) -0.0012(-0.0086) -0.2227(-0.8452)
Dummy2004 -0.1673(-1.1607) -0.7049(-1.4941)
Dummy2005 -0.2251(-1.5191) -0.5080"(-1.9824)
Dummy2006 -0.1496(-0.9824) -0.6630(-1.4512)
Dummy2007 -0.1317(-0.8628) -0.6412(-1.3624)
Dummy2008 -0.2705(-1.6352) -1.0754(-1.5725)
Sigma[Lambda]l 0.2483"(10.0464) 1.4182(1.5082)
Function Value -19.2518
R2 0.6343
F)xE 5%0IA RS
2) RS2 (2010, OIRAEYS AR H2XE 12 9018
<H 4-22>9 Mode|92 SYHSE %, DI MEBHRE 0432,



2 ot 2 Tobit | F TobitllE EEs6tH =S ZU0ICH. W2/
M2 Tobit | 2PEHUAE S(-)2 JIS2 5%0 K26t 2229 R0 &U2
LI Tobitll 2EWAH= 5%0] S2otX e84 =JtR010| T X 2otFC}.
ZEIME S(-)JIE82 F REC S840 8= 0IXs B2 LEYD
BIS=E & REL H ()Y JIs=2 &84 SIH0l €82 0IXX €= ez U
EIGCH. AlIS282 NUS#HELOH = X8 5%0 | S X F XHOIDF 8l= A
O LIEHHCH
<E 4-22> Tobit=2M (DXL, 22 0=, UE2,
SI=H0 ost 584
MODEL 9
Tobit | Tobit |
NES 1.3960(1.9568) 1.4887°(2.6024)
HES/S Kt -0.23507(-3.9741) -0.8109(-1.8835)
Z A -0.1238"(-2.3857) -0.1590"(-3.6032)
BIS 0.0564(1.4498) 0.0674(1.4611)
Dummy (Al S=1, X 24=0) -0.0078(-0.048) -0.6104(-0.9703)
Dummy2004 -0.1721(-1.0711) -1.4823(-1.2900)
Dummy2005 -0.2545(~1.5482) -0.9787(-1.5252)
Dummy2006 -0.1678(-0.9888) -1.4644(-1.2933)
Dummy2007 -0.1284(-0.7524) -1.3920(-1.2259)
Dummy2008 -0.2717(~1.4695) -2.2150(-1.3350)
Sigma[Lambda] 0.2754"(10.0320) 3.0674(1.3362)
Function Value -25.3729()
R? 0.5529
= )x= B%0IAM BB
2) 2SOH2 (0|, OI2AEYIO HAR H2F g2 2/0/&.
<H 4-23>2| Model 102 EHLE A4, DEI MEHSE =2
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HE3n RINSA2Z 6t01 DEA 20l Slof S8 TES| 848 SHBS
Z ot 2 Tobit | 2 TobitllE E2E6tH =AS ZW0ICH =2/
A ST & PEHUHA 284 SERQOZ LIEIGOH BISE 2(+)9 &
SZ K2/l BISAS0| TEE dtAID|l= Hae2 UEISCH. A2 X
SdHE 0 =X2 5%0 K2SHA &0 X0IJF Sle Ao LIESC.
<H 4-23> Tobit24 DI, 2 =2, HEZ,
KISAN 2g sS4
MODEL 10
Tobit | Tobit Il
At 1.6478"(2.2834) 1.9916"(3.3468)
Ol =2/ Kot -0.2167"(-4.2336) -0.9332"(-2.2195)
=N, -0.1387"(-2.6562) -0.1789"(-4.1759)
BIS 0.0507(1.3260) 0.0313(0.6050)
Oummy (Al ES=1, X 24=0) 0.0007(0.0046) -1.0490(-1.3889)
Dummy2004 -0.1611(-1.0163) -2.2725(-1.6556)
Dummy2005 -0.2309(-1.4204) -1.3764(-1.8331)
Dummy2006 -0.1516(-0.9044) -2.2347(-1.6561)
Dummy2007 -0.1267(-0.7543) -2.2349(-1.6120)
Dummy2008 -0.2528(1.3849) -3.3595(-1.6911)
Sigma[Lambda] 0.27147(10.0171) 4.6311(1.7006)
Function Value -24.7728
R? 0.5896
= 1) x= %M R9E
2) 2SO (0|, OI2AEYIO AR H2F g2 2/0/&.
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<H 4-24> CCR 2&°| ¥ &4 : 2003-2005

2003 | 2004 | 2005 | HWm | ®MMETZ | EEEX]| LOP
o O'835847 0.966 822411 0.6 | 0062 10134
0.703 0-7453.736 — 8;‘33 079 | 0.137 |0.297
— 0.99(].969 7,000 8222 0964 | 0o 1010
1.000 0-9811.000 57 822? 0.976 | 0.03 |0.076
1.000 1008.991 — gggg 0.995 | 0.006 |0.011
2 1'Oo?.ooo 1,000 ggg; 0.9% | 0.008 1 0.017
0.833 0-83;850 o gggg 0.862 | 0.043 |0.093
0.672 0'855‘.838 — gggg 0.815 | 0.099 |0.225
0.688 0763747 — 8:;?2 0.750 | 0.047 |0.112
0.698 0833.773 s 8:2;(; 0.800 | 0.085 |0.200
0.544 0543538 — 8:223 0547 | 0.011 |0.024
0.507 0-603.576 p— gggg 0.569 | 0.042 |0.094
0.776 0-943850 — 82?;‘ 0893 | 0.100 |0.204
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<H 4-25> CCR 22 & 24

: 2006-2008&

2006 2007 | 2008 | ZWR |C-Average| EZE | LOP
R 1'0001.000 7,000 822; 1000 ) 0.00070.000
SCHIZ ]0.810 0-6650.695 = 8;‘?2 0.756 | 0.090 |0.188
StLt [1.000 1-0001.000 — 822; 1,000 | 0.000 |0.000
e 1'0001.000 7.000 822;1 0.97 | 0.0 10.0%
£e .50 1'0001.000 1,000 ggég 0.966 | 0.008 10.1%
SH=2MEI [1.000 0'9601.000 — 82‘23 0.990 0.020 |0.040
e 0.8760.889 0.936 8252 0.669 | 0.054 10.080
(i [0.841 0.7850.791 —— 8:22? 0.757 | 0.100 |0.230
S8 [0.781 07050.737 = 8:123 0.714 | 0.062 |0.148
e 1'0001.000 0.872 822 0.9 | 0.000)0.18
A 0.6210.607 0.662 8:?123 OO | 0041 1010
e O'5370.535 0.474 8222 0.517 | 0050 10004
Zg [1.000 1~0001.000 — ggg 1.000 | 0.000 |0.000
HI5& Malmquist MAMEXIA 24
1. 2003 - 200589 AMAMH HFG|
<E 4262 MalnquistXI40) o3 M BEE =S ZDE 2OF
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O ACH 2003E 1L 2004E2te] BRAAELl HBistsE 1.7642 20048 =

20030l HloHA MarE0l 76.4% &sobAL), 2004-2005EH 2 B atH2

BHat= 1.1132 2003-2004H 01 HloH &kd0l Z2A6H, 2003 1t 2004 2F
o Mitd2 Sototld UASS 20F10 UCH. defLt 20048 0t 20055 2| 4

ste BSHUlA sthl2de 0.8842 =428 sete] B0l 2 0IXI0

o
C
Qi
Jo
Qi
K
0
0l0
o
HT
=)
1A
@
0z
pa
0x
0l
J
N
el
FO
Qi
O
rir
»y
o
ne

&= UL

2 2003=>2004 2004=>2005 Average 2003=>2005
= 1.743 1.014 1.378 1.737
el 1.511 1.143 1.327 1.768
AR 1.506 1.657 1.582 2.304
OtLE 1.752 1.053 1.403 1.884
e 1.380 0.965 1.172 1.494
&lst 1.582 1.001 1.292 1.582
&tol 2.587 0.884 1.735 2.249
=2l 1.761 1.049 1.405 1.897
CH =+ 2.012 1.083 1.547 2.109
S 4t 1.754 1.054 1.404 1.892
= 1.912 1.212 1.562 2.162
NES 1.349 1.059 1.204 1.511
d= 1.622 1.030 1.326 1.752
dg 2.220 1.375 1.798 2.806
Average 1.764 1.113 1.438 1.939
Max 2.587 1.657 1.798 2.806
Min 1.349 0.884 1.172 1.494
SD 0.337 0.195 0.185 0.360
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o
i
10
[=)
_O'j
kJ

oa JlEEs4 | JsAE | £2J|2 | REaS4| SN
- B 5} =k s24H3 B 5 B 5}
AE 1.106 0.738 1.000 1.106 0.816
22l 1.070 0.721 1.041 1.028 0.772
A 0.995 0.520 0.995 1.000 0.517
oLt 1.188 0.765 1.017 1.167 0.909
ol & 1.234 0.712 1.029 1.199 0.879
g 1.273 0.810 1.240 1.027 1.031
=] 1.118 0.836 1.148 0.974 0.934
=20 0.996 0.747 1.000 0.996 0.744
i 1.070 0.723 0.950 1.126 0.740
S 1.165 0.79 1.000 1.165 0.927
miES 1.025 0.508 1.000 1.025 0.521
ES 1.000 0.405 1.000 1.000 0.405
24 1.000 0.389 1.000 1.000 0.389
=S 0.975 0.571 0.952 1.025 0.557

JlotE & 1.083 0.642 1.024 1.057 0.695

SRAMMY Bl 284 Ha X0 JI=8HaX+=E Sot0 L&t

LH=Ol, Sdad HatX+=2 28 A290] 1.031=2 0 J[2t Set 3.1%2



ot &

2. 2006 — 2008 2| Aitd H3l

<H 4-28> Malmquist L2 & E

Bt 1.0332 2007& =2 20054 0f

asotAsS=S 20I6ta), 2007-2008E 2+

HE2 2007E 01 HIoH 6.1%=2 40

J
B
Ol

b

0

<H 4-28> Malmquist MatH K=& S

o
0z
>

D M4

IRES &

M5t MAA

N H

o

tol

i

— O

1

=

B 1ol

A 9

S 2IHEY 2006-2007H

HabE0l 3.2%2

2= 0.9392 2008

[w]

B3 @ 2006-2008

Malmquist 2006=>2007 2007=>2008 Average 2006=>2008
s 1.038 0.977 1.008 0.988
SC Al 0.838 1.196 1.017 0.925
GtLt 0.951 0.969 0.960 0.925
Q& 1.303 0.903 1.103 1.112
Alst 1.245 0.939 1.092 1.125
st M EI 0.8%4 1.131 1.013 0.989
=0 1.070 0.974 1.022 1.013
= 0.927 0.674 0.800 0.665
S 0.946 0.797 0.872 0.708
B 1.128 0.837 0.982 0.904
NS 1.096 1.013 1.054 1.099
d= 1.007 0.892 0.949 0.903
dg 0.985 0.906 0.945 0.923
Average 1.033 0.939 0.986 0.945
Max 1.303 1.196 1.103 1.125
Min 0.838 0.674 0.800 0.665
SD 0.135 0.134 0.084 0.139
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20082007122 MAHS HHBIOIA SUSHH SCHILSO MAHSZ I}
LIEFLID US2 2 £ QUCH 0] JI2F 0.8380I1%A2LE 0|& 200720081 0f
= 119622 19.6%LF ZIIHESS 2 = QUCH.

[(1SO2 <H 4200A =0IS80| J|2&IEo| M= 1.2242 2t2to] |
SXE2 58X TEE0JF ASsIH 6101 722 AMO O F2st= o
015t0, Z=28 D SCHIY280 A 202 0.9531 0.9522 J|=E22
0I5t 22 AHOA O LOXH CUCH=s AS B0 =0 |28
ESS40A 0.9500IA 22.7%2 JI=ARO AL0| UAD LIS SH2MIE
o8 ALK IS} 0|20 H22 2 2 UL

<E 4-29> |2t MAHA HH3 1 20068 - 2008
s Jl2s84 | JI2dE | 22|12 | RRas4] EMAM
== B 5 B3} se4usl & 5 £ 5}
2p 0.960 1.207 1.080 0.889 1.178
SC MY 1.029 0.952 1.000 1.029 0.978
StLt 0.950 1.165 1.030 0.922 1.107
ol & 1.013 1.142 1.000 1.013 1.157
AlEH 0.968 1.043 1.000 0.968 1.010
St M El 0.913 1.034 1.000 0.913 0.943
20 1.061 1.204 1.000 1.061 1.298
e 1.051 1.067 1.000 1.051 1.122
S 1.013 1.233 1.000 1.013 1.249
o= 1.014 0.953 1.020 0.993 0.966
pES 1.000 1.056 1.000 1.000 1.056
M= 1.000 1.262 1.000 1.000 1.262
2y 0.924 1.238 0.935 0.988 1.144
|5tE = 0.991 1.118 1.005 0.986 1.107
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