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2ol BAgEolof gttty FA4staA}; of= o 7o 2 7% HolHE X3steE 44 MTEd
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(Amen and Vomacka, 2001). FES T 95 AHLS <a¥ 4> AAEa
AT E 7S FEHE 2dd T A4 W Atk

T 2o £AGL Abele] dX|oFE Fal L N
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Case Base(Memo
x3 x4 x5 X6 X7 X8 xa

[} X1 2 Ratings
1 3 3 0120733912 0007034825 6618896513 5.482783546 (593236195 0.481934548 0311092523 A1
2 3 3 0.139401605 0.018833561 6.58510019 3316731455 0539525488 0749193485 0.274420297 al
3 3 3 0.059713807  0.003065483  11.52362039 (.690474389 (556305081 O0.786345046  0.400403701 Al
4 2 2 0157212605 0.039024735 3044726253 2.034578716 0.51539733  0.666248897 0.261143132 Al
5 3 3 0.011855895 0.09574T196 1.257345483 0.535736113 0431716849 0.789495745  (.402083523 Al
B 3 3 0001354835 0000220627  1.208902756 Q021451711 007575367 0472776127 0547175158 Al
7 3 3 0.001821757 0015387576  1.773601777 0.028923571 0065323217 0510253032 0.520841892 al
8 2 2 001116357 0054087281 165101084 0091822686  0.20440006  Q.0S7095609 0280473022 Al

——

FNE(s ty) ZF2 Y8 HX g2y - 3052 24

<C|HRS>RATE> <HATI>019H%> <BY HA N>
=a ~. 25 ole|
18] M Az ] B [ om““--..__“\_ [l 2 3 ] [ P 1 2 3
1 0.005 | 0.024 | 0.118 | 0.606 | 0.206 # 1 0006 | 0024 | 0o0e | 0LEG | 0.EE = 1 0,606 0,531 0.8
2 0.00 | 005 | 0.9 [ 0S| 0.4 2 0.000 | 0.05 | 0.299 | 0.51 | 0.114 2 0531 0.531 n.ag
3 008 [ 0214 | 0IE [ 03e | 0 3 0.08 | 0.214 | 038 | 038 | 0. 3 [ET 0.318 0378

Case Base?t New Case?| Yl

<Case Base>
1] =1 x2 3 x4 x5 *6 =7 =8 3 Ratings
1 3 3 0120733912 0.007034825 6618896513 5482783546 0.593296195 0.481984348 0.311092523 Al
2 3 3 0133401805 0.018893561 6.58510019 32916791455 0.539525488 0.749193485 0.274420297 Al
3 3 3 0059713807 0003066483  11.52362039  0.892474389 0.565305881 0.786345846  0.400403701 Al
4 2 2 0157212605 0.039024735 3044726253 2.034578716  0.51539793  (.GEG248897 0.261143132 Al
5 3 3 0.011855895 0.055747196  1.257345483 (L535796113 0.431716809 (.78995745  0.402063523 al
6 3 3 0.001354835 0000220627  1.2009902756  QUO214517101 007575367 QU4T2TTRI2T  QUS4TITS1S8 Al
L 3 3 0.001821757  0.015387576 1773601777 0.028923571 0.085323217 0.510253032 0.520841892 Al
a8 2 2 0.01116357 0.054087281  1.BS101084 OLO91822886  0.20440016  0.097055609  0.288473022 Al
Vs.
<New Case>
D X1 x2 x3 x4 x5 X6 X7 x8 X9
1 3 3 0066575495 0.058045343 2748846686 0.737396039 0.382090404 0.79993%54  0.372605591

SN E(similarity)d] %

<o|@ =2|> <mE x| gd2AH : Max-min>
o HF w40 QAR o T Hixo fAL: FF

4 ; A 1
SMX,¥) = Brg=v7 SMXY) = D=y

o HH H4o SAE = o TY Wio| QAL 5T
SIMX,Y) = 1(X, =¥,),0 (X, =¥) ~ e . ;

oje|

0, 66 0.531 0.
0.531 0.53 0.8
o0.oe 0.me 0.78

——

FATY RO WE 2 AAS AER2E MY

n ®1 e %3 e %5 XE T 8 3 Ratings &3 HIoy
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Abstract

A Study on Forecasting Accuracy Improvement of Case Based
Reasoning Approach Using Fuzzy Relation

In Ho Lee - Kyung-shik Shin”~

In terms of business, forecasting is a work of what is expected to happen in the future to make
managerial decisions and plans. Therefore, the accurate forecasting is very important for major
managerial decision making and is the basis for making various strategies of business. But it is very
difficult to make an unbiased and consistent estimate because of uncertainty and complexity in the
future business environment. That is why we should use scientific forecasting model to support
business decision making, and make an effort to minimize the model's forecasting error which is
difference between observation and estimator. Nevertheless, minimizing the error is not an easy task.

Case-based reasoning is a problem solving method that utilizes the past similar case to solve
the current problem. To build the successful case-based reasoning models, retrieving the case not only
the most similar case but also the most relevant case is very important. To retrieve the similar and
relevant case from past cases, the measurement of similarities between cases is an important key
factor. Especialy, if the cases contain symbolic data, it is more difficult to measure the distances.

The purpose of this study is to improve the forecasting accuracy of case-based reasoning
approach using fuzzy relation and composition. Especialy, two methods are adopted to measure the
similarity between cases containing symbolic data. One is to deduct the similarity matrix following
binary logic(the judgment of sameness between two symbolic data), the other is to deduct the
similarity matrix following fuzzy relation and composition.

This study is conducted in the following order; data gathering and preprocessing, model
building and analysis, vaidation analysis, conclusion. First, in the progress of data gathering and
preprocessing we collect data set including categorical dependent variables. Also, the data set gathered
is cross-section data and independent variables of the data set include several qualitative variables
expressed symbolic data. The research data consists of many financial ratios and the corresponding
bond ratings of Korean companies. The ratings we employ in this study cover all bonds rated by one

*  Assistant Professor, Dept. of the Accounting Information, Woongji Accounting & Tax College
**  Associate Professor, College of Business Admin., Ewha Womans University
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of the bond rating agencies in Korea. Our total sample includes 1,816 companies whose commercial
papers have been rated in the period 1997~2000. Credit grades are defined as outputs and classified
into 5 rating categories(A1l, A2, A3, B, C) according to credit levels. Second, in the progress of
model building and analysis we deduct the similarity matrix following binary logic and fuzzy
composition to measure the similarity between cases containing symbolic data. In this process, the
used types of fuzzy composition are max-min, max-product, max-average. And then, the analysis is
carried out by case-based reasoning approach with the deducted similarity matrix. Third, in the
progress of validation analysis we verify the validation of model through McNemar test based on hit
ratio. Finally, we draw a conclusion from the study.

As a result, the similarity measuring method using fuzzy relation and composition shows good
forecasting performance compared to the similarity measuring method using binary logic for similarity
measurement between two symbolic data. But the results of the analysis are not statistically significant
in forecasting performance among the types of fuzzy composition. The contributions of this study are
as follows. We propose another methodology that fuzzy relation and fuzzy composition could be
applied for the similarity measurement between two symbolic data. That is the most important factor
to build case-based reasoning model.

Key Words : Forecasting, Symbolic Data, Fuzzy Relation, Fuzzy Composition, Case-Based Reasoning,
Similarity Matrix
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