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Data mining is a process of discovering useful patterns or information from large amount of data. Decision tree
is one of the data mining algorithms that can be used for both classification and prediction and has been widely
used for various applications because of its flexibility and interpretability. Decision trees for classification
generally generate a number of rules that belong to one of the predefined category and some rules may belong to
the same category. In this case, it is necessary to determine the significance of each rule so as to provide the
priority of the rule with users. The purpose of this paper is to propose a rule selection method in classification
tree models that accommodate the umber of observation, accuracy, and effectiveness in each rule. Our
experiments demonstrate that the proposed method produce better performance compared to other existing rule

selection methods.
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Table 1. Example of classification accuracy
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2.1 Classification Association Rule Mining

Classification Rule Mining(CRM)& #5F &12]E2 S3f o
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o ¥ 49l ¢112]& 0 2% CBA, CAEP, ADT, CMAR, CPAR
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Table 2. Rule selection results (a) CSA method and (b) ACS method
(a)

TaEEd | AIx A= | Z05 37| & HE
1 100 100 5 =
2 100 90 5 £2
3 90 80 2 £3
4 90 80 7 £ 4
5 70 90 5 £5

(b)

FAEEY | 2N 27| AFe A | & W3
1 2 90 80 £3
2 5 100 100 =
3 5 100 90 =)
4 5 70 90 £5
5 7 90 80 £ 4

2) 7V 4o £ 8=

T (Relative Accuracy)= 3G & ol Aqt

oA B4
ERASEE Altsle 7€ EFAERY 2AHS Het
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Table 3. Performance of Laplace method(k=2) for a toy

example
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= 100 100 0 100% 99%
=2 10 10 0 100% 91.6%
3 1 1 0 100% 66.6%
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Figure 1. Performance (classification accuracy) of Laplace method

over different numbers of observations
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1 ‘X1 < = Cl' = A category
X1 > Cl' & X2 < = C2 — B category
X1 > Cl" & X2 > C2 — B category

(b)

Figure 2. Overview of a decision tree model and a list of rules

i

generated from the model
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Table 4. (a) The number of observations that correctly classified
in each rule, (b) Calculation of weight in each rule

(a)

t‘g% ‘]V:zll ‘]V;orr ‘N;mt
£ 1 A 500 400 100
=) B 300 200 100
£3 B 200 100 100
(b)
AA #EA AN N =
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=) 1,000 300 0.3
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Table 5. Calculation of (a) support, (b) confidence, and (c) lift
(a)

AA BEA N AA =
= 1,000 400 40%
=) 1,000 200 20%
£ 1,000 100 10%
(b)
Nay Negrr A &=
= 500 400 80%
£2 300 200 67%
= 200 100 50%
(c)
Pr(1E) A= =
= 600/1,000 80% 1.33
=) 400/1,000 67% 1.67
£ 400/1,000 50% 1.25
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upz ko 2 A b of A =2 Weighted Support-Confidence-

LIROWSCL)& 7 £2 58 A48 715, AR, A9)%, 34
=g o] §31e] 2] (8)3} 2ol ARk
WSCL )

=7t A X AAE X A ZE X %

2] (8)2 53l A== WSCL-2 <Table 6>} 2t}

Table 6. Calculation of WSCL

VA | AAE | AEE | FFE | WSCL
=2 0.5 40% 80% 1.33 0.212

=2 0.3 20% 67% 1.67 0.067
3| 02 10% 50% 1.25 0.012
4. 49 R A3}

4.1 H°]H]

AjFste due)EY 45S YFst7] sl 24 dolg
A g3l woktt APolM AHEE Hlolg Al & 7o, X

5 UCI ML Repository(http:/archive.ics.uci.edu/ml/) Z5E &
dlolE] Ale|th. 1 &, ‘Adult’ H|o|H A& A d3 2
JJr—% A7) 9fel] AREE ATk ‘Adult’ Hlo]H A& Yo, &
g 2 QE AE & 59 13/ Auis
A ohdA|E T A
+=3,57170 |t}

[9)] o] 51:1]- 1;1-312 L%l:

= 1w

ov & BEA e

}111:

42 4%

AARUT ¢118]E F CART g E< AEate] o
NARUIEE B4 THBreiman e al., 1984). A elo]E]
AL 70 :300.2 o] 2+2} kulo] | Al §| 2 E d|o]H
o2 345900 Depthis 345 o2} B]2E o) S 3
23} 7)1 52 ARttt AU A A dhs
e 84.4%, B|AE o 853%S UERHQ.om, <Table
>3} 2o] F 8709 E==E Atk

Table 7. Generated rules by the decision tree model with
‘Adult’ dataset

T N Noory Noot
=1 B 1,486 1,400 86
2 A 80 80 0
£3 B 641 464 177
£ 4 A 40 36 4
£5 A 47 47 0
=6 A 256 166 90
= B 105 73 32
£ 38 A 92 53 39

W2 7V, AAE, A s, FEE 2HEstal o] g
= Fote] HE2H 02 WSCLE AF2&38Th <Table 8>
2t Zof| i3t 715 A, AAE, AT, gTo]H <Table

9> WSCLS} 1o W2 S8 & <=9 S Yelf a2 itk

=
=
Ak

Table 8. Weight, support, confidence, and lift

7HA] A A 5= AlE = FI=
£ 1 0.54 50.96 94.21 1.25
€2 0.03 291 100 4.12
3 023 16.89 72.39 0.96
4 0.01 131 90 3.71
E5 0.02 1.71 100 4.12
6 0.09 6.04 64.84 2.67
£ 7 0.04 2.66 69.52 0.92
E 8 0.03 1.93 57.61 237

Table 9. Importance of rules based on WSCL

WSCL 285 &9
£ 1 3,247.40 1
£2 34.93 4
£3 274.07 2
=4 6.37 8
£5 12.06 5
£ 6 97.52 3
7 6.52 7
=8 8.83 6

NEY 2 F2% P59l ghZah29 WRACCY AE
Azke} B Aol A AQkshs WSCLE A8 4 7E vlaatyl
<Table 10> 2t H7HH =S 53 T A% 9 olth

Table 10. Comparison of rule selection results among Laplace,
WRACC, and WSCL(proposed)

- WSCL
= e WRACC
et (Proposed)
= 3 1 1
=2 1 3 4
3 5 8 2
=4 4 6 8
E5 2 4 5
=6 7 2 3
7 6 7 7
=8 8 5 6
797t AEeRy 259 B9 FLE £ AAZ
TG, 23ete #SX g, 29 2 5= 0 M
Hkgst A=A ol thal Aekastr] 3 <Figure 3> 22 1)
IE TP HYTh X5 7 7S B3 HYE §2 8%
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Figure 3. The performance comparison of three methods representing the classification accuracy(CA) and cumulative ratio of correctly

classified observations(CRCC) with the different number of rule sets. :

(proposed)

l gk dlolE o] B77g e
AH]&o|t}. <Figure 3(a)>°ll Al
3| %33}5}1 AdE 22 &

_(lﬁ__

] 7%, <Figure 3(b)><} 2 HZA]

&5 73 U 18l Y FAEE AT AS B 4 Uk
28U WRACCE X 7€ #5319 /M571A e
Nt AE 7] Wi 9] ASAE BWol 6L e
Eo| st A € 4= ok <Figure 3(c)>= & A7
A At WS —% S 292N ERAEEY) A £ 5
o #SA HlE A=

As IWIg = ‘”E} 5, 2749

AH &S 23] ajsto] Ar2d A F #e] Zol7t
Zrotof itk webA Zh T el A F Aol M At 3 Al
A2l & ARt & e 73 A3k, 2HETte 298, WRACC
T 206, WSCL-& 9622 A kshs )&l WSCLAA A
2 9] ol 7 A%t Aljkeh= J§7} 22l WSCL 459
Anghs B7ket7] A8, Ko B wolE o] #1954 3
Aol A A3k <Table 11>2 SEA A Adult’ H]
off A& X3 T 7709 wlolH Aol thst] 7} A=
E 7P Y o A vlas 71918 A, Aele
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7 AFA NFE 7P T QA 9T Aot AT 5
Atk 770 F, 37019 dHlolE Aol M= WRACC] A&7} 713
&0t WSCL| Axtet A< 2po) 7} §ltt. 774 dlof Aol T
g 7k 7 A d g A Bl A3 WSCL, 2Rt
WRACC A2 727} B3kt 5 WSCLY A7 7129 3
7P o vln s o, A2 A7t HOER o= A
< LuE T AT FFAE BT Adetal sl

The result of (a)Laplace, (b)) WRACC, and (c)WSCL

Table 11. The comparison of Euclidean distances from CA to CRCC
among Laplace, WRACC, and WSCL(proposed)

s WSCL
e WRACC (Proposed)
Data 1 37.3 25.8 12
Data 2 6.7 8.9 6.6
Data 3 26.2 18.8 16.3
Data 4 28.2 18.8 19.1
Data 5 29.5 70.7 13.5
Data 6 19.8 11.5 13.1
Data 7 18.2 17.5 17.6
H 23.7 24.6 14.0
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