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Introduction to a New Reasoning Technique:
Code Arrangement-Based Reasoning

Mincheol Kang, Hoyoun Im

When humans make decisions, they differentiate classifications of individual affribute variables that affect
the decisions according fo the importance and pattem of each atfribute variables. The present study exam-
ines the practicdlity of the proposed Code Arrangement-Based Reasoning (CABR), which resembles the
human’s way of reasoning. To this end, we developed a CABR technique that clossifies each affribute
variable offecting significant impacts on the target variable into a cluster and assigns a code to the cluster.
For verifying the proposed technique, both case-based reasoning and CABR were used for the customer
continuance judgment problem of an automobile insurance company. Resulfs indicated that the perform-
ance of CABR is close fo the one of the case-based reasoning. The CABR also shows the possibllity of
using bio-informatics fechniques for organizational data analysis in the fufure.

Keywords : Code Arrangement-based Reasoning, Case-based, Reasoning
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51 030 0.19 0.12 0.52 0.59 01 0.76 0.08 0.67 0.73 0.22

1) 020 043 0.03 0.32 043 0.28 0.28 632 70.77
2 083 0.77 0.42 0.32 0.01 0.69 0.76 0.37 0.71 652 73.01
3 031 0.65 0.20 0.08 .50 0.89 0.38 0.45 0.38 635 7110
41 073 0.91 0.18 0.89 0.36 0.39 0.26 0.15 0.86 638 71.44
51 014 0.41 013 0.24 0.92 0.70 0.79 0.75 0.71 618 69.20
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1] 1 1 1 1 1 1 1 1 1 1 1
2| 2 2 2 2 2 2 2 2 2 2 2
3 1 1 1 1 2 2 2 1 2 1 1
4] 2 1 1 1 3 3 3 1 3 1 2
51 1 1 1 1 3 3 3 1 4 1 1
1] 1 1 1 1 1 1 1 1 745 | 83427
2| 2 2 2 2 2 2 2 2 2 546 | 61142
3| 2 1 1 1 1 1 1 1 2 647 | 72452
4| 2 1 1 1 1 1 1 1 3 628 | 70325
50 3 1 1 1 1 1 1 1 4 594 | 66517
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2| 16 4 4 4 16 16 16 16 16 3 4
30 16 4 4 4 16 16 16 4 16 3 4
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4 64 64 3 4 16 598 66.96
5 64 64 3 4 16 514 57.55

g3 <E 10> Yebd ule} 7o}, Evaluation
Set& 7FA 1 K-MeansE o] &3 Z=wj @7yt 3
2L ANE A3, 90 HIE F AF Hd AF
= 58670011, AFE HT L 59.19%Z 66.87% <

AZE PFE B A7 FE3 vw 3t
B 768% Fe FAE BYOH, 6424%2 F
Z& P 7#E¢ B2 Percent RankE o] &3 =)
78 2ERT HF 506% F2 FHE BY

88 FYHRSAHT

H14A ®M3=




N2g 2 7Y 294
th. 3% Training Set 29 2 ZE% BEvalua- V. d E
tion Set A 5-9] AFE 79 Aol & YEhgE= o

& WAE HF 846%EA Evaluation Seto] B dpdre B8 Wyg Aysts 72 £4
73¢9 AFE°| Training Set %o w3 F& WEES 2AsE PAY F2E 3e WY
TAE EA} K-Means® o] &3 Zzadriwt fAEA FF L 2ids ZudErk 80
FE9 g #AAE A7 FEoU Per- e AR FE IEE ANRLH, 2
cent RankE AL FEo] vl ©f & Zolo} A7)t 229 48 HE vtsdE 4S5
A3 AA dolgo s Agrw F28& A4
10> K-Means& X &%t ZEu|do|dr FE2 3 Ao Yoy FFaE B 94 HolyHE

MzE 9 o3& ®A - Evaluation Set

Training

67.677 79.059 11.3826
2 51 51.515 61.142 9.62707
3 64 64.646 73.572 8.92576
4 63 63.636 66.965 3.32892
5 48 48.485 57.559 9.07394
PHA 28 71 A5E NaT AHE 4%

B <# 11>~‘Jr 2ok WA, Percent RankE # &

S FEujdIRE 229 A FE-S Evaluation Set
o ASE JEo2 AFN FE29 HAFE
Hle) et 263% A% AL R AR vEhg
on, d& HWA:s 27 ¢ 22 o2 Yy
0. ¥ Kmeans® AH&3te oW gr|ut +
£& Evaluation Set?] 248 71228 AFE
A A ]H} FEL EE Percent RankZ &

ME o Re Ao dergon, o
%1 & A0 Ueh} W oy FE
ms F AY A%l PEE Ao ey,

to L
rhl _{)j:
2 F%ﬂl

4wﬂ%%%f“

Percent Rank #-&
IEWEI 2B

70.77 64.24 6.53

K-Means 791%-

Semar ag | 76 | 5919 | 846

7HE A dlojee] W ZouErw 222
ANst 1 ARE v st vn 23, Per-
cent RankE 448 ITujd7int 80| AL
HE 220 vlste] HFE oA 2.63% A%
Gt YA 24 He Ao eyt 18y 8
459 234& 534 2A-& HAdste U9
AR Ae AR o fAS EAE 7ML
AE ZTA| G FE0] 7]1E9 A7 FE

of ui3j ’“‘8"“" Ho| A A &40 gitke A
22 7Y 444 HE S
geldte & Aojgt & 4 Utk
B oA AAZ Zemjgr)u F22 0
2o EAL AL U WA, FEE AY
oA 3 AL A58 WeE 7t
o, o] & F3 diolE Al HA AN
g Fop “F‘ At E3g & Izl dr)Nk

] 2o ARH o 7AA &5
HENAM HEY FARFE AXNA @2
ES éﬁﬂ g & doe FEE AY dth
H dlol g wolxo A4H dHolH+E W

o
tle

O

%Zﬂ of AHgE £ e FHE AFE
Fol, HolHE AHEstEE dlolH viol
of REE JpFEA ¥ e adE A
Aol FAE gtk & Eof, A 7R
A%, HolHE &
-2 7Y AYE B EEY
Soof nEA AE 5

1 9dh 28y B AFA &E
sk 8o AHEEE dolHY A9

ru
)
T
rO
ofd
>

n
_);_I,
z2
of
=X
fl

frorr ye lo rsL‘

norle 2
uv)
X

H14d M3E

AAFHEHT 89



e

dole AAe st s Aoz ddd
o 2832 AFANA L Trial and Frror 24|
) ‘%1"4017] ol A A& AT H¥ A
2HE 7537 YA e Rde 745t 2
£ oEofUe AAA A APE 5 Hf
3, CBRY 74 vlo|e 9 F8 A& oy ¢
24, 283 dolg A7} F2 LGS E3)
o] Fofx|7] WjEol o] HEor &5 A3}
EAY 4 gt YoHKim et al., 2004]. 18Y I
THlgrIRE 322 dolE AA ¢ A3 AA
o] AE87t 7hsdty] Wl oy R A
37} o] Fof W FE 493 Azto] 7|EY
AFAAE, A 78 84 H3] A 4"
T U9E AR qFHY. B2Y dAY FH4Y S
o A4 =S 2 S dAT £ e
drggol NEddd F8 A 338 A5t
Feal A7) il F& Akl HE gr1Hes
NAE ¢ QS Fojt of 2y B Z=Hjdr|w
FEL WA= A HEAAY] G2 Azt
AR 3= WA o] HolE A FA
qo2 2 2 9t 781, 2T A 7)

A HolHE HEZ & YA dHolH
tolEl B tolHE ALTOEH
tolgel g BAP-& FY A 4 At
E3) B 47t Y +4 ARE 1 Y=

o 4

—~r4m4>1;9§;

29

18

Tl
ot
0
T_
E

CS r_VE
[‘kﬂ; rlo >,\l rlllO

DNA¢ 7|8 & &9 ACGT(Adenine, Cyto-

sine, Guanine, Thymine)$t 2°], 7|49 7]& A
HE Xf3le 992 AGCTE A 4302 A
EA9} 2ol 454 E Ad 239 HEE £4

Bol glof A09) fa4 BuE BAGE poh

Al who]Q JEHWE A Fobo] Jas AHEE £
Ae M54 E o g H}O]g AX
W2 BokelA s Tl 7o HRFAHA R
d 9 gddd RS AT YT HolE o
&, 383 @9l 728 vlusy] 9 ¢ue

¢ A738a Yt Mohammed and Wang,
Gary and Corne, 2003].

3 B A A AT iEHH%ﬂ FE9
gee M Ay ANEE 2 F
E gugEy Mol o 7401 Yehth.
E AFNE $£AY9E Fatd 4 s 2
ol H Set& HlmdE A A 1;‘;9«‘4 b B
HAEE ns] YA e Zogd
HR=E s oy st oﬂ—s— =3
ol A&H AF Holgd i RE
c3lstd & 31709 Mol st 24z o Y
ZEA GG DE T3 H7) g S
= gzcy sHA $E 297 24 84 =49,
o2 % wHoF dth et FRAH dag
Zolu 7143 & s oldstd A HA
TE goly] 98 LngE9 sfito] M3yH
of & Zolt} 13 oY ¢LHUES 7H‘%‘E}
o 9lolA], Numeric HolE BT} M7t &£=7}

rin
& —_—

L& Symbolic HolE]& A3} —6}']:]'1_ g
AN 2"e) A ZHAA nEd o & Aol
w3 2 A3 doly A sl 9lojA Percent

Rank9} K-Means 5 71X #4l& & &3 ou,
FE AFGHE o]EL AT NZE HolH
A+E WA g Y3 AAVE 288 Aotk

Loz, g tolgno]lx E dolE ols}
2 Ul Sle HolelE A, BAstd A2Z&
ANE A FHOZ ALHE dHojE o]
Y2 A 2 gAY FAel FUEHI e 7
YRR Bofo] 397 FA oY 53 LARA
#E) (CRM) 2okl QloAA I 8&57t A F
3t e v B dFoA AAG I g
HE 28 7|y utE o] ¥ wlo]Ente]d 9 7]
i 71e2 gy 85 e AF3AAEY, A 716
FE 59 N Uidke] B Y& ALE A
=221

E

90 AYHREAY

H14H 3%



1] Ade, HE o4 & g Feages
A}, 2003.

[2] o148, HE /49 ¥z, TFHFEDA,
1994.

[3] Berry, M.J.A. and Linoff, G., Data Mining
Techniques for Marketing, Sales, and Custo-
mer Support, John Wiley & Sons Inc., 1997.

[4] Berry, MJ.A. and Linoff, G., Mastering
Data Mining, John Wiley & Sons Inc,
2000.

[5] Doak, J., An Evaluation of Feature Selection
Methods and Their Application to Computer
Security, Technical Report CES-92-18, De-
partment of Computer Science, Davis, CA,,
University of California, 1992.

6] Duda, RO., Hart, P.E. and Stock D.G., Pa-
ttern Classification, 2nd ed, John Wiley &
Sons, 2001.

[7] Gary, BF. and Corne, D.W., "Computa-
tional intelligence in bicinformatics,” Bio-
systems, Vol. 72, Issues 1-2, November
2003, pp. 14.

[8] Gose, E., Johnsonbaugh R. and Jost, S., Pa-
ttern Recognition and Image Analysis, Pre-

ntice Hall, 1996.

[9] Kim, GH, An, SH. and Kang, K1., "Com-
parison of Construction Cost Estimating
Models Based on Regression Analysis,
Neural Networks, and Case-Based Rea-
soning," Building and Environment, in press,
2004.

[10] Zaki, MJ. and Wang, J.T.L., "Special issue
on data management in bicinformatics,"
Information Systems, Vol. 28, Issue 4, June
2003, pp. 241-242.

[11] Nelson, MM. and llingworth, W.T,, A Pr-
actical Guide to Neural Nets, Addison-
Wesley Inc., 1991,

[12] Pal, SK., "Soft Data Mining, Computa-
tional Theory of Perceptions, and Rough-
Fuzzy Approach," Information Sciences, Vol.
163, Issues 1-3, June 2004, pp. 5-12.

[13] Riesbeck, C.K. and Schank, R.L., Inside
Case- Based Reasoning, Lawrence Erlbaum
Associates, 1989,

[14] Watson, 1., Applying Case-Based Reasoning:
Techniques for Enterprise System, Morgan
Kaufmann, 1997,

H14H M3z

dYEHESHT 91



M2 FE 7|8 20

& MR @

7} 3 (Kang, Mincheol)

) o}Fign AYUe e-n|2Y2dRe] ZasE AF Folok I3
FUstm P ARZLEF o)A BHAK1984), v]F FE&FHUI(SUNY at Albany)
ol A AR 2AK1989), 1]+ Rensselaer Polytechnic Institute(RPT)o|A 3
shabal19%6) SH1E HE3AT ARAFE A AT, AHSDSAM B Y
AMYE, g3 AYdsta AFsR FIRRE A3 xurr 253
uh glon, 8 AFEokE e-Business, Multi-Agents, Computational Or-
ganization Theory 5 °]t}.

Y3 & (Im, Hoyoun)

A olFhetn HEA RS WAl glom, ¥9ul3ul e-Business3H
A Z9g Gsldcth olFtistn ZYstgol A 8AH2002), ofF-thdta
AR B HAH2004) 9IS HASSHHT T8 AFEokE UFTAT
(AD), JJEIYl miAR Solth

® 0| =32 20044 48 6 Hslod 1A $H2 AX 20044 69 8Y AMAHHASHCL

92 ZAYHREAHF H143 35



