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MOT TIEU CHUAN MQI CHQN NUT XAY Dl/NG 
CAY QUYET DINH 

NGUYEN THANH TUNG 

L MODAU 

Cho tap mau huan luyen S gom n doi tugng. Moi doi tugng x dugc mo ta bing mot vec ta 

X = ( C | ( X ) , C 2 ( X ) , . . . , C ^ ( X ) , J ^ ^ , ( X ) ) , 

trong do c^(x) la gia trj cua thugc tinh dieu kien q tai d6i tugng x, k = \,2,...,p; d ^|(x) la 

gia tri thugc tinh quyet djnh (nhan lap). Bai toan phan lap la bai toan tim quy tic x§p cac d6i 
tugng vao mot trong cac lop da cho dua tren tap mau huin luyen 5. 

Co nhieu phuang phap tiep can bai toan phan lap: Ham phan biet tuyen tinh Fisher, Naive 
Bayes, Logistic, Mang na-ron. Cay quyet dinh, ... trong do phuang phap cay quyet dinh la 
phuang phap pho bien do tinh true quan, de hieu va hieu qua ciia no [10]. 

Cay quyet dinh la mot cau true cay, bieu dien mot van de quyet dinh. Moi niit trong (khong 
phai niit la) gan vai mot thugc tinh dieu kien, moi nhanh tir nut trong gan vai mot gia tri (hay 
mot tap cac gia tri) ciia thugc tinh dieu kien tuong img, moi niit la gan vai mot gia tri thugc tinh 
quyet dinh (thugc tinh dich). Cay quyet djnh dugc xay dung dua tren mot tap du- lieu huan luyen 
bao gom cac doi tugng mau. Moi doi tugng dugc mo ta bai mot tap gia tri cac thuoc tinh va 
nhan lop. De xay dung cay quyet dinh, tai moi niit trong can xac dinh mot thugc tinh thich hgp 
de kiem tra, phan chia du' lieu thanh cac tap con. Qua trinh xay dung mot cay quyet dinh cu the 
bat dau bang mot cay rong, toan bg tap mau huan luyen va la nhu sau [8]: 

1. Neu tai nut hien thai, tat ca cac doi tugng huan luyen deu thugc vao mot lap nao do thi 
cho nut nay thanh nut la c6 ten la nhan lap chung ciia cac doi tugng. 

2. Truang hgp ngugc lai, sir dung mot do do, chgn thugc tinh dieu kien phan chia tot nhat 
tap mau huan luyen c6 tai nut. 

3. Tao mot lugng niit con ciia ciia nut hien thai bang so cac gia tri khac nhau ciia thugc tinh 
dugc chgn. Gan cho moi nhanh tii' niit cha den niit con mot gia tri ciia thugc tinh roi phan 
chia cac cac doi tugng huan luyen vao cac niit con tuong irng. 

4. Niit con / dugc ggi la thu4n nhat, tra thanh la, neu tat ca cac doi tugng mau tai do deu 
thugc vao ciing mot lop. Lap lai cac buac 1-3 doi vai moi niit chua thuan nhat. 

Trong buac 3, tieu chuin sir dung lira chgn thugc tinh dugc hieu la mot so do do phii hgp, 
mot so do danh gia do thu4n nhit, hay mot quy tac phan chia tap mau huan luyen. 

Van d^ then chot trong qua trinh xay dung cay quyet djnh la viec lira chgn thugc tinh dieu 
kien ki^m tra tai m6i nut (ggi tit la chgn nut). Co nhieu phuang phap chgn niit dua tren nhtrng 
tieu chuin khac nhau danh gia do quan trgng ciia cac thugc tinh. Hai tieu chuan thuofng dugc sir 
dung nhat la: 
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- Luang thong tin thu them (Information Gain, thuat toan IDS va C4 5 ciia Quinlan [8, 9, 
12]). 

- Do phu thugc ciia thugc tinh quyet djnh vao thugc tinh dieu kien theo nghla li thuyet tap 
tho ciia Pawlak [1, 2, 5]. 

Trong bao cao nay, dua tren y tuang cua If thuyet tap tho, chung toi dua ra mot so do mai 
danh gia do phu thugc ciia thugc tinh quyet dinh vao thugc ti'nh dieu kien. So do nay dugc sir 
dung lam tieu chuan chgn nut trong qua trinh phat trien cay. Ket qua tinh toan thuc nghiem cho 
thay thay cay quyet djnh xay dung dugc bang each sir dung tieu chuan mai nay c6 kich thuoc 
nho han kich thuac cua cac cay sir dung entropy hoac do phu thugc theo li thuyet tap tho; do 
phiic tap tinh toan nho hon, cac luat thu dugc ggn han, chinh xac han. 

2. MOT SO KHAI NIEM CUA LI THUYET TAP THO 

2.1. He thong thong tin 

He thong thong tin la cong cu bieu dien tri thire duai dang mot bang du' lieu gom p cot irng 
vai p thugc tinh va n hang ung voi n doi tugng. 

Djnh nghla 2.LL He thong thong tin la mot bg tir 5 = [U,A,V,f) trong do U la tap khac 

rong, hOu han cac doi tugng; A la tap khac rong, hiru han cac thugc tinh; ^ -YlK ^°'' K 1̂  
aeA 

tap gia tri ciia thugc tinh a e A ; f la ham thong tin, vai mgi aeA va x^ eU ham/cho gia tri 

f(x„a)eV^. 

Duoi day, gia sir tap cac doi tugng (7gom n phan tir: ^ = {x,,X2,...,x„}. 

Xet he thong thong tin S = [U, A, V, / ) . Moi tap con P ciia tap thugc tinh A xac djnh mot 

quan he tuang duang: 

INDiP) = {(x,, x̂  )eUxU\VaeP.f{x,,a) = f(x^,a)\. 

Ky hieu phan hoach ciia U sinh bai quan he IND{P) \k U / P va lop tuang duang chira 

doi tugng x, la [x, ] , 

[x[^={x, \x^eU,(x„x,)eIND{P)}. 

Dinh nghla 2.1.2. Cho he thong thong tin S = {U,A,V,f) , P va Q la hai tap con cua tap 

thugc tinh A. Ta noi: 

\)UIP = UIQ khivachikhi Vx, € ^ , [x,]̂ ^ = [x,] ; 

2) UI P^U IQ khi va chi khi Vx e U, [x, \, c [x ] ̂ ; 

1>) U I P czU I Q khi va chi khi Vx, e f/, [x ]̂ , c [x,] ^ va ton tai x̂  sao cho 

['.],. 4'.].,-
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Tinh chat 2.1.1. ( [6,7] ) Xet he th6ng thong tin S = {U,A,V,f) va P,Q'^A .Neu P<^Q 

\.W\U IQ^U I P. 

Tinh chat 2.1.2. ( [6,7] ) Xet he thong thong tin S = {U,A,VJ) va P.Q^A . Vai 

mgi X, e f7 c6; 

Dinh nghla 2.1.3. Cho he thSng thong tin S^{U,A,V,f) ,Pi^AvaXQU. Khi do cac tap 

PX = [xeU\ [x]p c X } va P X = {x e f/ I [x]^ 1 X ^ 0 

Ian lugt dugc ggi la P-xap xi duai va F-xap xi tren cua X trong S. 

2.2. Bang quyet djnh 

Djnh nghla 2.2.1. Bang quyet djnh la mot dang dac biet cua he thong thong tin, trong do tap cac 
thugc tinh A bao gom hai tap con rai nhau: tap cac thugc tinh dieu kien C va tap cac thugc tinh 

quyet dinh D. Nhu vay, bang quyet dinh la mot he thong thong tin DT -[U.C ^ D,V. f). 

trong do Cr\D = 0 . 

Khong mat tinh tong quat c6 the gia thiet D chi gom mot thugc tinh quyet dinh duy nhat d, 
(truang hgp c6 nhieu thugc tinh thi bang mot phep ma hoa luon c6 the quy ve mot thugc tinh). 
Nhu vay, moi doi tugng x trong bang quyet dinh dugc mo ta bang mot vec ta 

(c , (x) ,C2(x) , . . . ,c^(x) ,J (x)) . 

Djnh nghia 2.2.2. Cho bang quyet djnh DT = {U ,C ^ d,V ,f) . Ta ggi tap 

POS^{d)= U CY 
Yel'ld 

la mien C-khang djnh ciia d. 

De thiy POS^• (d) la tap cac doi tugng dugc phan lap dung (nhu d ) trong U neu sir dung 

tap cac thugc tinh dieu kien C . 

Djnh nghla 2.2.3. Xet bang quySt dinh DT = {U ,CKJ d,V ,f) va hai doi tugng x.yeU .la 

noi X va >' mau thuan nhau trong DT neu 

C(x) = C(>') nhung d{x) ^ d{y). 

Doi tugng x dugc ggi la nhit quan trong DT neu khong ton tai mot doi tugng y khac mau 
thuan vai x. DT dugc ggi la nhit quan n^u mgi doi tugng trong xeU deu la nhat quan. 

Menh de 2.1. ([6]) Xet bang quyet djnh DT = (f/, C u d, V,f). Ta c6 

POS^ {d) = {[xeU \ X la doi tucmg nhat quan j . 

Hcmnira, neu DT la nhat quan thi POS^.(d)= U. 
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3. CAC TIEU CHUAN CHON NUT DITA VAO ENTROPY VA LI THUYET TAP THO 

3.1. Tieu chuan dira vao entropy 

Xet bang quyet djnh DT = [U ,C ^ d,V, f), so gia tri (nhan lop) c6 the ciia d la k. Khi do 

Entropy cua tap cac doi tugng trong DT Auac dmh nghia bai: 
k 

erttropy{DT)= - 2i pA^'&iP, ^'^ 
;= 1 

trong do p^ la ti le cac doi tugng trong DT mang nhan lop /. 

Lugng thong tin thu them (/G) la lugng entropy con lai khi tap cac doi tugng trong DT 
dugc phan hoach theo mot thugc tinh dieu kien c nao do. IG xac dinh theo cong thirc sau: 

\DT I 
IG{DTx)= EntropyiDT)- a ]—'^Entropy{DTJ (2) 

trong do values(c) la tap cac gia tri cua thugc tinh c, Z)7 ,̂ la tap cac doi tugng trong DT c6 gia 

tri thugc tinh c bang n . IG{S. A) dugc J. R. Quinlan ([8]) sir dung lam do do lira chgn thugc tinh 

phan chia dir lieu tai moi nut trong thuat toan xay dung cay quyet dinh 1D3. Thugc tinh dugc 

chgn la thugc tinh cho lugng thong tin thu them Ian nhat. 

Nhugc diem cua IG la, khi lira chgn thugc tinh, no thien vi cac dac trung c6 nhieu gia tri. 
De khac phuc nhugc diem nay, trong thuat toan cai tien C4.5 cua minh, J. R. Quinlan ([9]) da sir 
dung mot do do moi, ggi la ti so thong tin thu them (Gain Ratio - GR). ti so thong tin thu them 
dugc tir lugng thong tin thu them bang each them vao IG mot thanh phan mai, do la thong tin phan 
chia (Split Information). Thong tin phan chia ciia tap cac doi tugng trong DT, khi dugc phan hoach 
theo / gia tri ciia thugc tinh c, la dai lugng SpIit(DT, c) xac dinh theo cong thirc sau: 

„' \DT\ \DT\ 
Split{DT,c)= - a TIO 

,., |Z)r| \DT\ 

trong do, DT^ , / = 1,...,/ la cac lop doi tugng c6 gia tri thugc tinh c bang /. 

Vai SpUt{DT,c) xac dinh nhu tren, ti so thu them {GR - Gain Ratio) dinh nghla bai cong 

thirc: 

IG(DT,C) 
GR(DT.C) 

Split {DT,C) 

3.2. Tieu chuan dua vac do phu thuoc theo li thuyet tap tho 

Xet bang quy^t dinh DT ^[U,C(Jd, V, f) va tap con thugc tinh diSu kien P ^C . Gia 

su U/d^{}\,Y„...,Y^},U/P = {X,,X„...,X„}. Dal . ,. • 

m 

\POSJd) , 

\u\ \u\ 
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y(d I P) dugc ggi la do phu thugc ciia d vao P. 

y{d / P) CO cac tinh chit sau [ 1, 6]: 

• 0<r{d/ P)<\. 

• Neu y{d I P) = \ thi c6 phu thugc ham P ^d 

• Neu 0 < y{d I P) <\ \.\\\ d phu thugc mot phan vao P 

• Neu y{d / P) = 0 thi khong c6 doi tugng nao ciia U c6 the dugc phan lap dung (nhu 

d) dua vao tap thugc tinh P. 

Theo each tiep can tap tho, y(d I c) dugc su dung lam tieu chuan lira chgn thugc tinh kiem 

tra tai moi nut trong qua trinh phat trien cay quyet djnh: Thugc tinh dugc chgn la thugc tinh c 

cho gia tri y{d I c) Ian nhat trong so cac thugc tinh con lai tai moi buac ([ 1.2,5]). 

4. SO DO MOI VE DO PHU THUOC 

Djnh nghia 4.1. Xet bang quyet dinh DT = {U,Cyjd,V, f) va tap con thugc tinh dieu kien 

/ ' c C . G i a s u U ld = {Y„Y^,...,Y^], UIP ^{X„X^,...,X^] . Dat 

Ta ggi Pid I P) la do phu thugc ciia thugc tinh quyet dinh d vao tap thugc tinh dieu kien P. 

Bo de 4.1. Cho bang quyet djnh DT = {U,C^d,V,f) va tap con thugc tinh didu kien 

/ ' c C . G i a s i r U I d = {Y,J„...J,„] , V I P ^{X,,X,,...,X „] .]f.Wxd6 

- " In x\ \Y;'\ X\ 

Diu "=" xay ra khi va chi khi U / P QU / d . 

"' "In x\ \Y^'\ X\ 
Chung minh. Hiln nhien 2lH I I —\77\— ^ ' ^'^' '^^^ '^'^"'"^ '^'"'^ ^^^ '"" " ^^^ ""̂  

1=1 j=\ 1^1 PI 
ichivachikhi U/P^U/d. 

a) (<=) Gia sir U / P QU / d, khi do vai moi X^ eU / P ton tai Y^&IJ I d sao cho 

X c K . Suy ra IK/ I ^ J = 0 va I)-; I ^ , 1 = 0 vai mgi i^k . nhu vay, trong mgi truong hgp 

tadeuco IK I A',||>;' I ^̂ ,̂1 = 0 vai mgi / = l,2,...,w va 7 = 1,2,...,«. Do do 

^ I n ,̂1 |>:'i xl 
^i-^ \ir\ \ii\ 
/ = ! 7 = 1 
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b) (=>) Gia su CO ̂ ^ ^ — 
- " r i X\ \Y''\ X 

=1 ;=1 01 \u\ 
= O.Suyra | i ; i A' 111;''I A',] = 0 vai moi 

/ = l,2,...,w va 7 = 1,2,...,A? . 

m 

Gia sir ton tai X^ khong phai la tap con ciia bat ky Y^ nao {i = \,2,...,m).V\ \]Y^=U, 

phai ton tai / sao cho Y,\ X,^0 va Y''I X^^(d. Suy ra \Y, I X,\\YI' I X,\^Q. Di§u 

nay mau thuan vai vY^l X \\Y^ I A' I = 0 vai mgi i = \.2,....m va 7 = 1.2,.... A? . Vay vai 

mgi XjeU I P phai ton tai Y, eU / d thoa man Xj i^Y, Auc U / P'^U / d . m 

Bo de 4.2. Cho bang quyet dinh DT = (U, C^Jd.V, f) va tap con thugc tinh dieu kien P ^C. 

Gia sir U / d = {Y^,Y,,...,Y,,,} voi m>\ va U / P = {X,.X,,....X,,} vd\ n> 1. Khi do 

" r i x\ \Y''\ X. 

Dau "=•' xay ra khi va chi khi n = \ va 

\U\ 

\Y\ \Y\ 
j - ' i l _ r 2 | 

\U\ ~ \U\ 

< 1 
m.n 

\U\ m 

Chung minh. De thay \Y^' I A'J = |X J - [i; I X. |. Do do 

^^|>:i x\ \Y:'\ X\ _ ^^\i} X, ^^x\ In x^^ 
=1 ; = 1 \V\ \U\ = 1 ;=l k:̂ ' \u\ \u\ 

/—iZ—i \j T\ \J i\ Lu L-i \j i\- ^ I r / I / - J Ir / I Z_( Z_j 
=1 y = l K/ K/ = 1 / = ! K7 7:^ 1 ^ 1 1 ; |<7| = 1 ;=l k/ 

Z^ |..|2 Z^Z^ I ,: 

De y rang f/ / P = {X,,X,....,X,,} la phan hoach ciia L', nen 

\x\ ^kl 
r̂—p- > 0 vai moi / = 1, 2, ... . « va > \—^ 

\u\ ' t r kvl 
j = i 

Suy ra —> Ul- i X^< 1̂ 1=1 
v̂= 

t/ 

(1] 

(2) 

"\X\ 
Dane thirc y J—̂J— = 1 xay ra khi va chi khi n 

/=] \U\ 
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Lai CO 

/=1 y = l | ( 7 | 

Dau "='" xay ra khi va chi khi 

l>;i Xn\ \y.j ^ll 

m.n ; = 1 ; = l l-̂  w.« 
(3) 

>; I ^ 1 

rl rl 
Tir (1), (2) va (3) suy ra 

\U\ 
|>;i ^ „ | 

l̂ 7| 
|r„, I X, 

lf/| \u\ 

yfll^.KlA^^^. 
,=\ /=! U 

Dau "=" xay ra khi va chi khi « = 1 va 

1̂1 
Ifl IKI 
r i I'll 

m.n 

\u\ \u\ ' \u\'' 

Tir Bo de 1. va 2. ta eo ket qua sau. 

Djnh li 4.1. Cho bang quySt djnh DT = (U,C^d,V,f) va tap con P ciia tap thugc tinh dieu 

kienC.Giasir U / d = {Y„Y„...,Y„,} .Khi do 

a) 0< /3(d/P) <\ . 

b) P{dlP) = \ khivachikhi {//P c ^7/-a', (tire la c6 phu thugc ham P-^ d ). 

c) P{dlP) = Q khivachikhi n=\ va M = p f 
|};„ 

k/| 

B6 de 4.3. Xet bang quylt djnh DT = ( f ; , C u J , l ' , / ) va hai tap con khac rong cac doi tugng 

X,Y^V . Gia sir X = \}X^, X ^\ X, = 0 vai mgi p ^ q . (Xuz {X„X,_,...,X,] la mot 

,/ = ! 
phan hoach cua X). Khi do 

|yi x\ \Y' 1 x\ ^ ^ |r i x\ |y' i x^ 

\v\ \v\ ; = i \U\ \V\ 

Dau"="xayrakhi |) ' l A'^l'l^" I X,\^'^ vai mgi p^q va ;?,^ = 1.2,...,A: 

Chung minh. Do X^ I X^^=0 vai mgi p ?i ^ , ta c6 

In A1 )" I -v 
n 

r * ") 
}" 1 

( * ^ 

\u\ \u\ \u\ \u\ 
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w .̂) 
;= i 

Ul^'i-^,) 
p=\ 

y \ Y \ X\ YIY'I X \ 
y=i 

lt/l 
k 

7=1 ^=1 

/7 \U\ 

i j . , 1 7 1 X r I x\ 

p=l 

rC 

\u\ 

\u\ \u\ 
^ r i x\ r 1 XI 

tr k/ o 

Dau"="xayrakhi | F I X^|x|y^'l JfJ = 0 vai mgi p^ q va p,q = \,2,...,k . • 

Djnh li 4.2. Cho bang quyet dmh DT = {U,C^d,V,f) va hai tap con P,QQC. Neu 

PczQ. Khi do 

Pid/P)</3(d/Q). 

Chung minh. Do P ci Q nen UIQ <^U I P; moi lap cua phan hoach U I P se la mot hoac 

hgp cua mot s6 lap thugc phan hoach UIQ. Gia sir UI d = [Y^,Y2,...,YJJ , 

UIP = {X,,X„...,X„] va f / / e = {Z,,Z2,...,Z,},trongd6 

x,=\]z,, x.^ijz,,..., X„= \] Z,. 

Theo bo de 4.3. vai moi / = 1, ... , w va 7 = 1, ... , « ta c6: 

r i x\ \Y''\ X\ * 
i i i . j 11 > 

\u\ \u\ 
Z I,,I • u,i (dat^„=0). 

K/ K/ 

Suy ra 

1 

zz^^-^^-^ > zz-̂ ^ '̂' '̂ '̂  '̂' 
,=1 7=1 K7 f/ K/ K/ 

m ^jhii^,rii„ w 
m - 1 ,=l ,=, lt/l 

Tire la P{dl P)<P{dlQ) 

\U\ w - 1 ,., , 

"' ' ly T 71 F '̂ I z 

ZZ^n '' '̂  '' \u\ \v\ 

Cac kit qua li thuyet tren day cho phep lay P{d I c) lam so do danh gia mire do quan trgng 
ciia m6i thugc tinh dieu kien doi vai viec phan lop cac doi tugng. Tir do c6 the sir dung 
P{d I c) lam tieu chuan lira chgn thugc tinh kiem tra tai moi nut trong qua trinh phat trien cay 
quyet djnh: Thugc tinh dugc chgn la thugc tinh c sao cho P{d I c) dat gia tri Ian nhit trong so 
cac thuoc tinh con lai tai moi buac. 

5. VI DU 

Xet bang quyet djnh DT sau day. 
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u 
1 
2 
3 
4 
5 
6 

al 
1 
1 
1 
2 
2 
1 

a2 
2 
2 
2 
2 
3 
3 

a3 
2 
3 
2 
2 
2 
2 

a4 
1 
2 
2 
1 
3 
1 

d j U 

1 
1 
1 
1 
2 
1 

7 
8 
9 
10 
11 
12 

al 
1 
2 
1 
1 
2 
1 

a2 
2 
3 
2 
1 
1 
1 

a3 
3 
1 
2 
3 
2 
2 

a4 
1 
2 
2 
2 
3 
2 

d 
2 
2 
1 
1 
2 
1 

d = l 

^d=2 

Hinh 4.1. Cay quy6t djnh sir dung tieu chuan P{d / c) : 8 nut, 5 luat. 

d=2 

H'lnh 4.2. Cay quygt djnh sir dung tieu chuSn y{d I c) cua li thuyet tap tho: 8 niit, 5 luat 

d=l d = 2 

d = 2 d = l 

Hinh 4.3. Cay quyet djnh sir dung tieu chuSn Gatn(c.d) cua li thuygt thong tin: 10 nut. 6 luat 
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6. TINH TOAN THU" NGHIEM VA DANH GIA 

De danh gia do hieu qua ciia viec sir dung P{d I c) lam tieu chuin chgn niit xay dung cay 
quyet djnh, chung toi da tien hanh tinh toan thir nghiem, so sanh kit qua thu dugc vai cac ket 
qua sir dung tieu chuan P{d I c) va y{d I c). Cac CSDL diing dk thir nghiem la mot so CSDL 
nho lay tir cac tai lieu tham khao va 3 CSDL Ian la Labomeg, Monkl, Monk2 lay tir UCI 
Repository of Machine Learning Databases [4]. Chuong trinh nguon C4.5 download tir [15]. Hai 
chuang trinh sir dung so do P{d I c) va y{d I c) dugc xay dung tii' C4.5 bang each thay cac 

lenh tinh Gain(d.c) bang cac lenh tinh P(d / c) va y{d I c). Cac tinh toan dugc thuc hien tren 

may PC Pentium 4, CPU 2.4Ghz, bg nha 256MB. 

Ket qua thir nghiem cho thay: 

• Ve thai gian tinh toan, hai tieu chuan P{d I c)va Gain(d,cJ la nhu nhau, tieu chuan 

y{d I c) tieu ton nhieu han. 

• Ve kich thuoc, hau het cac cay quyet djnh thu dugc sir dung tieu chuan P{d I c) nho 
han cac cay sir dung tieu chuan Gain(d,c) , nho hon hoac bang cac cay sii' dung tieu 
chuan y{d I c). 

• Do kich thuoc cay nho han, cac luat thu dugc tir cay ra sir dung tieu chuan P(d I c) c6 
so lugng va cau triic ggn hon, chinh xac ban. 
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SUMMARY 

A NEW NODE SELECTION MEASURE IN DECISION TREE GROWING 

Classification is one of major tasks in Data Mining. It is to find the rules for assigning 
objects to one of several predefined categories based on training data set. Many classification 
techniques have been proposed in the literature, but decision tree is especially popular and 
efficient. The selection of an attribute used to split the data set at each decision tree node is 
fundamental to properly classify objects; a good selection will reduce the size of tree and 
improve the accuracy of classification rules. Different attribute selection measures were 
proposed in the literature, but two often used are entropy and dependecy measure from rough 
set theory. In this paper, based on rough set theory also, but we propose an another measure. 
Experimental computations shown that the decision tree, constructed by using our nev\ measure, 
have smaller size in general than the trees induced by using entropy and dependency measure; 
the computation complexity is lower: the classification rules are shorter and more precise. 
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