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Abstract

Along with approaching of knowledge economy era, knowledge
creation, retaining, application and integration are becoming the important
themes for discussion in nowadays. This research tends to focus on
discussion of knowledge integration and regarding subjects. In the way of
knowledge representation, “decision tree” is the most common type to
show the knowledge structure in a tree-shaped graphic. This “decision
tree” is considerably simple and easy understanding, thus we focus on
decision-tree-based knowledge in connection with knowledge integration
theme. Our research proposes an approach called DTBMPA
(Decision-Tree-Based Merging-Pruning Approach) to integrate the
knowledge of decision trees. There are 3 steps included in this approach. In
the merging step, the first step, two primitive decision trees are merged as a
merged tree to enlarge the knowledge of primitive trees. In the pruning step,
the second step, the merged tree from the first step is pruned as a pruned
tree to cut off the bias branches of the merged tree. In the validating step,
the last step, the performance of the pruned tree from the second step is
validated. In the simulation experiments, the percentage accuracy for the
merged tree will have 90% of chance that is greater than or equal to the
accuracy for those primitive trees, and the percentage accuracy for the
pruned tree will have 80% of chance that is greater than or equal to the
accuracy for merged tree. And we also find that the average number of
nodes of the pruned tree will have 15% less than that of the merged tree.

Keywords: Knowledge Integration, Decision Tree, Decision Tree
Merging, Decision Tree Pruning
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Pruning P FER (cv) o et % 1-SE(E)p* ¢
(Breinman et. R
al.,1984)

2.5 FABTE | d Tt R R AR B
Minimum Error A M & B
Pruning(MEP) AR b $z LT3 AR
(Niblett 4= Bratko, T
1986) MEFER

i 2_Uniform
u A 3R
(RIS
gy

Laplacian Error e Laplace 7 & BAEFER

Estimation(1996) Wx Bkl Z & 3p b eni)

# 4 \5‘—' F kT3P
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SRR $E BEFE 530
B EBEFALBTZ | d AT 5 & | 3 F(E) LT A AE
Pessimistic Error | & #* i 2 i %) 4 ®rx(E, el
Pruning(PEP) + e 2t M) d b @ T gEE
(Quinlan,1987) B oanE B | EROKT %
= AP T
e L
TR TS AT
R
[0 ] o)+ B
4. 920 B3 T2 d 7@t T E BRI
Critical Value - B R EA bR
Pruning i ERRPAYEE: 3 T
(Mingers, 1989) | i, =] %7 L% 2 B¢ enb
Lol I Sk + kigiEFig
SR ‘CEFERTE | 4T Ak B ﬁ' EM | F &G
Reduced Error FoR S R e 2t E) F ki Fg R
Pruning 2T 6 & 43 RS | o AFF e
(Quinlan, 1987) (E) 'mj—l ’:gz Bz
BB eI | Pe3ge o
#(E) o BV N ARL
b
6. AAHFBTE | d Tat IR | ¥ gy
Error-Based B R, *F BRI D
Pruning R F B BE T R
(Quinlan, 1992) PR S U
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Z AR BEE R

Uﬁﬁu £ (3 AT B A% (Grafting) foge 15> = B pOtbipl 1
[Fil% }%L I ﬁ?j-pj;}?i/ GICIE l[—{ﬁﬁ:g{vﬁk R EFLE H&—f i
??*E? FUE Hﬁ PO © A PUATRR M I £ I—P R F~+j‘
Tﬁiﬂﬁjﬁﬁ *H I “{?ﬁfﬁ'ﬁr@”mﬁ ﬁ[eﬁﬂ?'ﬁ‘w Fé{ ET

FWJP*"FE'ﬂJIE EIV AT SRR P FUE O u &
i %4@ U"*ﬁw iy

J
&
IFil
1 "g{*’&ﬁ §51 P{KJ[‘”‘“ﬁ:TE:” 7y“EI_kF;}E 71—:1,4,§

RIS iy EREL TR S SR ’ﬁ;ﬁfllﬁﬂi /&uf:'iff'ﬁ

(-) BEER:
PP FPREESALP TR S VBT
(D Tox P - BERGRIRS -~ T
(2) Nit Pk - f[ﬁ‘éﬁgﬁ"
(3) Root(T:) : R Ti A=A e
(4) Brother(n) : @[ﬂ‘ﬁﬁ%’? ni Elflfll'E’JE@ﬁ%ﬁ °
(5) Child(m) : I’E:‘[F“@ﬁ%ﬁni pfjﬁgpfjgg{*&b
(6) isSame(n, n) Fﬁl‘ti{@ﬁ‘ A RL A ’LIJ%T’FE' ST A R
ARAE AR o3 wVT‘EWﬂ ||EE2; lﬁ’F’I}’]f& EAFRIFRCT
7] ;L
(7) isRoot(p, T) : ;“IJ%?“@ DALY E@H{ﬁﬁﬁ Tiota e
(®) hasLeaf(n) : 2% if@ﬂ‘ ni fq_ lﬂﬁﬁ °
(9) hasBrother(n;) : *IJ“T‘éEf@f i i7 E AI[E‘JEiET{T%ﬁ o
(10) hasFather(n) : J‘J%‘T‘F‘I{r@ﬂ‘ ni i |¥ ﬁf’%!,‘ o
(11) setPure(n) * F1Frat fiE Zf’%#ﬁl@?ﬁ @ o
(12) setGoal(n) * £S5 AR [ it 2Ref]="posgii]l -
(13) setLinks(p, g, op) : %{L_Eﬁgﬂ[‘ D~ q ﬁ[iﬁ_lﬁé{']%’l‘op EJ}JF’[@@FEEF%J 7 o
(14) newNode(op) * &~ f[ﬁ'?‘??flfiiﬁf_liﬁﬁﬁéiﬂ’%ﬁ op ©
(15) sumCases(n;, n)) * Ff e If%“ n-ﬂi nj F’ﬁ M I = R o
(16) OpFlg © M RLH | 7\%JL HEES:E ARV o
true - QZEI_% & ﬂf?Iﬂ%F H(false)E[[J%—l T 33%'

+
r
[
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(17) findFlg © FHGRLY [ Rl B E 5 ]~ (EEfOaR #)
IEME true Elja‘%ﬁ “I}%}TU 7‘(false)EHij :4;‘#7 U

1. Initialize: Let n; = Root(T;); Let 0= Root(Tj); Let OpFlg=False.
2. Compare the nodes in T; and Tj in preorder traversal.
Do
IF isSame(n;, nj) THEN //* $+ % i & B8 F 40 e
// % & BLip e P
sumCases(n;, nj); setPure(n;); setGoal(n;);
IF hasLeaf(n;) AND hasLeaf(n;) THEN // 2|73 & 4 % 3
e
n;=Child(n;); n/=Child(n;);
next loop;
END IF
ELSE
//% & 87 pE
p=n;; q=n;; OpFlg=True;
[T E_E A S BT e
IF isRoot(p, T;) AND isRoot(q, T;) THEN
newNode(op); setLinks(p, q, op);
Return op;
END IF
END IF
WHE T - B S ehd g
IF hasBrother(n;) AND hasBrother(n;) THEN
ni=Brother(n;); nj=Brother(n;);
ELSE
Let findFlg=False
WHILE (hasFather(n;) AND hasFather(n;) AND
findFlg=False)
ni=Father(n;); n=Father(n;);
IF hasBrother(n;) AND hasBrother(n;) THEN
ni=Brother(n;); nj=Brother(n;); findFlg=True;
END IF
END WHILE
END IF
IF OpFlg THEN
newNode(op); //Z7H# — B if & & 2L
setLinks(p, q, op); /3K T RTeA Ll A %
END IF
Until (isRoot(n;, T;) AND isRoot(nj, Tj)); // 2| %78 F = = = & 2
gt

B 50 RAE
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R R 2 adies &7 S Bandhi ) T gE Y BELA T
AERE S AR B A T A S PT R E

2.2 (T i ) Aaaz), B(by,by), C(ci,c2)
3ARRIP RS o(R* AL S),e(R* 3 AE 7
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