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Aatel 9, a9n #dn

AFH &S AR
9 3: AT A5 AL
DEACIM = &84 29y stedle A8s

AHEstE Zlo] dwbAo, 2 dfddE FR9
FF(returns to scale)E EAS7] Y& AT
& ARE AT dEAM DEAE o] 43l
E2E AFNIE HeE B9 A< 3
= F 7 AFHE 9559 AdA vE e
7t B ARHE R8s FY ¢ AEusE A
¥t A& ALY tE JAER ez
A DEA7} 7R3 gl Bd& 2% o848 5 9
THCharnes et al., 1978: Oral and Yolalan,
1997).

E o] u_\ /&%

@A 4: 2Y9 g3 Hrt

e

>
e 4 Y

A9 542 DEA #4239 BEAE 3
CWEEN, AA Rl A5E E
= Roldh. ARz B dAdME WH,
g} o] A2 Q18 DEAZ 7199 ¢
£ WA Rate 247t 24T ¢ 9o
DEAY AF&H Z7H1& Age) H
Ae B AFI A7M FEus
7} Hvl, DEAY AMEE x H-‘?—
7h B0} &g AR S 53
< FF AQEE A8UE 437G AT E

oYl lo

L e

7
E

o}

ox
11\0

1800

ek Az A6 AeEd.
o2AY 54 B HHo

P=
=,

E
td
i)
&
32

o BERNIA ATHE ¥ise Sddsz
A, F A Pee Jehle H2e olxu
24052 ASEY AW, A4 REA

o] el

EAR Y A4S de oj= ARANE
FHoE, 7189 RroERddA Ag
H+&(validation set) =¥ HZE& FE(test

set)e] Q7 sAlsgn & 4 9ot

Ze BUENS 5 A3E YEd2
A
3713t

tl

T
\_
o

obo o‘ﬁ, mz o -{>

@A 5: ASHE WY At

HAdoz A802e
oA 7lgel AeES
AR/REY ARH JBE o) 8ok Fud
ek 4 P4 BULE I8 DENH A7
8t ¥ 4+ 99 & g7
54 290 AR/REAe A%

o

=2

xS 2 572 33
1

= e e

2 G7elXE 1.06170 A3 AzJAL 7]
& ARE o]83dld DEA 7|¥te] AE4BEdRY L

A8toI H33A MEZ 20044 128



A2EEREM(DEAIE 0

aR7Ide A7
T(financial credibility)
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(B 1) 934 2o}

AT 481 | 95 | oA | fAXo | A3 | BEAL | A | 454 | 3542
ARSI 0.810
FEANSTHE 0.807
A A7 0.701
WEAZHE 0.621
FAEAR Y& 0.882
FAET & 0.887
719773148 0.691
Uk Endhak:s 0.665
A7\ AR o1 & 0.709
A7|AEE| D& 0.703
&7 dolol g 0.959
mEdeol g 0.936
HEAgdold & 0.900
HEdridci 0.668
Ll R 0.891
Rl -0.837
bl uE -0.729
AsH g Ed 0.784
EBITH# &9 0.969
EBITFAt=I &9 0.864
SEHEUEY & 0.921
e EUEYy 0.894
cagd g Ed 0.900
oA RN & 0.801
A7 A & -0.783
FEH & 0.870
ks 0.865
s EUA DAY 0.847
dFEEUHr 39S 0.896
dAFsEdAY 0.936
s EdEFEA* 0.916
HF s guiolAu) 8 1.0.930
A& 0.865
i LIk S 0.971
FETAuE 0.884
Nl halk s 0.768
AYFdER 0.523
A A & 0.557
AR E 0.566
IR A& 0.819
TR S 0.808
AuAIE A g 0.821
BAEIRE 0.821
a5 9.094 | 4398 | 4059 | 3.686 3.665 2.765 | 2.477 | 2.086 | 1.724
A F4H%) 21.148 | 10.228 | 9.438 8.571 8.524 6.430 5.761 | 4.852 | 4.010
73 Agd BAH%) 21.448 | 31.376 [40.814| 49.385 | 57.909 | 64.339 | 70.100 | 74.951 | 78.962
Y) ddEFoR AT I ES guF
F) 8AFAF] 0.5 o] Agut Aesige
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4.3 MFART Hg=o| AlAt 7M.
O B7HHE 719 ko] AFAHE A5

P W 201 MAT TYuse BEusE N
o83l ARTRY(DEA)S 43}, oIS 5ol ’ N

Yt 719 Jo A AEE(ATH &)
Yre: B7HR 7190 kO PR A E(RTHE)

i 719 o A BYEG R )

HANE 7199 AN E(financial credibility)
A5E AE3AT. 9714, DEA 23L& (2¥

D3 2or, (23 1)& F4#49 28 (input- Ty B 719 ko] A BB (A5 E)
oriented model) 22 FREA/} YA constant sT,57: iR ASE 2 piR QR Aokle]
returns to scale) 2 7138t ? gyl
s m 919l DEA 8¢ 23 A2de A F4E
(2% 1) Minimize 6, — ETZ)ls:*- 61_215; 03 1 Aole] e 7HHE HeAEIA o]F B
subject to AdME 0~1009 NEE du2 IFYs 233}
N _ o AHgsiAt
JEIAJ'%‘ =0z s, PS Lo g DEA AEE A4 22 13,0494 3
N o 10074419 @& 78, AE s F471 1009
]El/\jyrj =yYnts, T=1..s8 7192 Z&% ZEZE)o)(efficient frontier) Aol

Ak TR} 5 el (28 2)
€ 1,0617} 719l DEA A3x #Heo E¥E
3 2EaP 02 el Aoltt (28 24 BE

Aj,sf, 87 20 Vi, 0, urs

4) (2% 12 &) CCR 2¥< A2 (dual model) 02 A o2, thee] 23L Hrhha X AR ko) 73 B9
(FU29 7A€ 12 448 7P 42B(428Y 7KEEA) S 8 s 3o,
Max Euryrk
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v, Z2e>0,i=1,..m
u. =€e>0,r= 1,...,s

714, € Hlet27|vtleHnon-Archimedean) 442 ¢ e ok A5 (dwtdoz 10%ez M= vehdtHCharnes, Cooper,
Lewin & Seiford, 1994). (2% Dol A= 9iel 28 T Wi Alkzae] #ui9=(dual variables) 2 ZZUSe] 8284 (composite
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DEA Approach to Credit Scoring

Jae H. Min* - Young-Chan Lee**

Abstract

Credit scoring problems are basically in the scope of classification problems that are
commonly encountered decision making tasks in businesses. So far, a variety of methods
such as linear probability and multivariate conditional probability models, recursive partitioning
algorithm, artificial intelligence approach, multi-criteria decision-making (MCDM), and
mathematical programming approach have been proposed to support the credit decision.
Offering financial institutions a means for evaluating the risk of their credit portfolio in a
timely manner, such models can provide an important body of information to help them
formulate their respective risk management strategies. In fact, banking authorities such as
Bank of International Settlements (BIS), the World Bank, the IMF, and the Federal
Reserve all encourage commercial banks to develop internal models to better quantify
financial risks.

The purpose of this paper is to suggest a new approach to credit scoring, which is based
on DEA. Compared with conventional methods such as multiple discriminant analysis
(MDA), logistic regression analysis (LRA), and neural networks (NN) for business failure
prediction, which require extra ex ante information of “good/bad’ classification, this
approach solely requires ex post information of the observed set of input and output data
of the objects of interest (client firms) to calculate their respective credit scores. While
NN and other traditional methods for credit scoring require ex ante information for
business failure prediction, it is more useful in practice to build a credit scoring model
based on ex post financial information. The idea is to develop a meaningful ‘peer group
analysis’ with specific financial characteristics that distinguish between two or more groups,
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** Full-time Lecturer. College of Commerce & Economics, Dongguk University, Gyeongju, Korea. Corresponding author
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and recently, data envelopment analysis (DEA) has been introduced to this peer group
analysis for business failure prediction. DEA converts a multiplicity of input and output
measures into a unit-free single performance index formed as a ratio of aggregated output
to aggregated input. Conceptually, DEA compares the DMUs observed inputs and outputs
in order to identify the relative “best practices’ for a chosen observation set. Based on
these best observations, an empirical efficient frontier is established, and the degrees of
efficiency of other units with respect to the efficient frontier are measured. Therefore, in
the context of credit scoring, the performance index obtained via DEA can measure the
relative credit riskiness of the firms within credit portfolio. In short, DEA, which
computes a firm's technical efficiency by measuring how well they transform their inputs
into outputs relative to their peers. may provide a fine mechanism for deriving appropriate
categories for credit scoring.

For the empirical evidence, this DEA-based credit scoring methodology was applied to
current financial data of external audited 1,061 manufacturing firms comprising the credit
portfolio of the largest credit guarantee organization in Korea. Using financial ratios, the
methodology could synthesize a firm's overall performance into a single financial credibility
score. The empirical results by this methodology were also validated by supporting analyses
such as regression analysis and discriminant analysis, and by using actual bankruptcy
cases. Comparing the results of this methodology against those obtained by regression
analysis and discriminant analysis, and matching the results with actual bankruptcy cases
of 103 firms, we could judiciously test the discriminatory power of this methodology.

In addition, using the predicted financial credibility scores of client firms, we could
provide a practical credit rating method to classify them into several balanced classes.
Commercial banks or other financial institutions are currently adopting various credit
rating methods to manage their respective client firms credit riskiness, most of which
utilize the probability of default derived by the neural networks or logistic regression
analysis. In practice, however, an ex post approach is more useful for diagnosing the
financial performance of the clients and rating their respective credit status. In this study,
we proposed a practical credit rating method by investigating the distribution of the firms'
credibility scores.

From the empirical results of this study, we claim that the credit scoring approach
proposed in this paper can serve as a promising alternative for augmenting and/or

replacing current credit scoring methods employed by commercial banks and credit industry.
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Also, this approach gives us a clear insight into how ‘bad’” firms can improve their
respective financial credibility, and suggest a practical credit rating method using the
estimated credibility scores derived by the approach. In addition, this new credit rating
method ipso facto allows commercial banks or other financial institutions to monitor the
exposures of their respective credit portfolios on an ongoing basis and to take preventive
actions against the clients” defaults in an early stage.

Key words: Credit Scoring, Credit Rating, Credit Risk, Data Envelopment Analysis, Financial
Performance.

1918 AU AT M33A M6E 20044 1289



