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VE CAC THUAT TOAN XAY DUNG CAY QUYET PINH
VA RUT GON TAP LUAT

BUI THE HONG

Abstract. Decision tree is one of methods for classification of large data sets into various classes. This paper
presents algorithms for generating and pruning decision trees and proposes a method to reduce the rule set

derived from a decision tree by statistical tests.
Tém tit. Cay quyét dinh 13 mét trong nhitng phuong phép dung dé phan chia céc tap dit liéu 16n thanh

cdc 16p. Bai bdo nay dé cip dén cdc thuit todn xay dung va rdit gon cdc cay quyét dinh va dé xudt mot

phuong phap rit gon cic luat quyét dinh bang cdc phép kiém dinh théng ké.

1. CAY QUYET PINH

Viéc xay dung céc cay quyét dinh chinh 13 qud trinh phét hién ra céc luat phan chia tap dir lieu
da cho thanh céc 16p da duoc dinh nghia trude. Trong thue té, tap cdc cAy quyét dinh c6 thé c¢é doi
v6i bad todn nay rat 16n va rat khé cé thé duyét hét dwoc mét cdch tuong tan. Do phite tap tinh
todn cla viéc tim mot cdy phan 16p t6i uu 1a NP([2]).

Mot cay quyét dinh 1a mot cau tric hinh cay, trong dé:

+ Moi dinh trong (dinh c6 thé khai trién durroc) biéu thi cho mét phép thir déi véi mét thude tinh;
+ Moi nhénh biéu thi cho mét két qué cia phép thir;
+ Céc dinh 14 (cdc dinh khong khai trién duwoc) biéu thi cic 16p hodc cac phan bs 16p;
+ Dinh trén clng trong mot cay duoc goi la goc.
Viéc sinh cAy quyét dinh bao gém hai giai doan:
(i) Xay dung cay:
+ Tai thoi diem khédi dau, tat cd céc ca (case) dit liéu hoc déu nam tai goc;
+ Céc ca dir liéu duoc phan chia dé qui trén co s& cdc thude tinh duoc chon.
(ii) Rt gon cay:
+ Phét hién va bé di cdc nhénh chita céc diém di thudng va nhiéu trong dir liéu.

Hau hét cde thuat todn dua vao qui nap hién ¢6 déu st dung phuong phdp cia Hunt [1] 1am
thuit todn co s&. Duéi day 14 mé td qui nap phuong phép cia Hunt ding dé xdy dung mét ciy
quyét dinh tir mot tap 7' cdc ca hoc véi céc 16p duoc ky hieu 1a {Cy, Cy, ..., Ci}.

Truong hop 1. T chta mot hosc nhiéu ca, tat cd déu thude ve mot 16p don Cj: Cay quyét dinh

cho 7" 1a mot 14 dinh dang 1é6p C;.

Trucng hop 2. T khong chira ca ndo: Cay quyét dinh cho 7' 14 mét 14, nhung 16p dwroc gin véi

14 nady phai duoc xdc dinh tir cdc thude tinh khong thuoc T.

Trucng hop 3. T chita cdc ca thuée vé mét hon hop cia cac 16p: Mot phép thir duwoce lua chon

dua vao mot thude tinh don ¢6 mot hosic nhiéu két qua (gid tri) loai trir 1an nhau {O1, O, ..., O, }.

T duwoc phan chia thanh céc tap con 11, T5,, Ty, trong dé T; chira tat ca cac ca trong T cb két

qué O; cia phép thir da chon. Cay quyét dinh cho T' gom mdét dinh quyét dinh dinh danh cho

phép thir, va mot nhanh cho moi két qua c6 thé c¢6. Co ché xay dung cAy nay duoc ép dung dé

quy cho tirng tp con cua cic ca hoc.

Bang 1 1& moét tap dir liéu hoc ciia mot vi du vé thi dau tennis véi nam thuoe tinh va hai 16p
(thuoc tinh Ngay duoc str dung lam dinh danh cho cdc ca). Hinh 1 chi ra cich 1am viéc cia thuat
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todn Hunt véi tap dir liéu hoc ndy. Trong truong hop 3 cla phuwong phdp Hunt, mot phép thir dua,
trén mot thuoe tinh don duwoc chon dé khai trién dinh hién hanh.

Bdng 1. Mot tap dir liéu hoc ([1])

Ngay |Quang canh | Nhiét dé6 |P6 am(%) | Gié to K&t qua
N1 ning 24 70 khong thi dau
N2 ning 27 90 c6 khong thi dau
N3 ning 30 85 khong khong thi dau
N4 ning 22 95 khong khong thi dau
Nb5 ning 20 70 khong thi dau
N6 nhiéu may 22 90 c6 thi dau
N7 nhiéu may 28 75 khong thi dau
N8 nhiéu may 13 65 c6 thi dau
N9 nhiéu may 28 75 khong thi dau
N10 mua 21 30 c6 khong thi dau
N11 mua 13 70 c6 khong thi dau
N12 mua 24 30 khong thi dau
N13 mua 20 30 khong thi dau
N14 mua 21 96 khong thi dau

() Dinh khong phaila
I:I L4 c6 thé md rong

[ L khong thé mo rong

Ning
pd Nhiéu
may
Khong thi
déu
a)Cay phan 16p  b)Cay phan 16p trung gian ¢) Cay phan 16p cudi cling
khéi dau

Hinh 1. Minh hoa phuong phap cia Hunt
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2. THUAT TOAN ID3

Thuat todn ID3 (Quinlan86) 14 mot trong nhirng thuat todn xay dung cay quyét dinh stt dung
information gain dé lua chon thudc tinh phan 16p cdc ddi twong. N6 xdy dung cdy theo céch tir trén
xudng, bt dau tir mét tap cdc ddi twong va mét dic ta cda cdc thude tinh. Tai moi dinh cia cay,
mét thude tinh ¢6 information gain 16n nhat sé dwoc chon dé phan chia tap déi tirong. Qué trinh
nay duoc thue hién moét cdch dé quy cho dén khi tap doi twong tai mot cay con da cho trd nén thuan
nhat, tirc 14 né chi chira cdc doi tong thude vé cing mot 1ép. Lop nay sé trd thanh mot 14 cia cay.

Viéc lrra chon mot thuode tinh nio cho phép thir 1a rat quan trong. Néu chon khong thich hop,
chiing ta c6 thé c6 mét cay rat phtrc tap. Vi du, néu ta chon thudc tinh Nhiét dé lam goc cho cay
thi cAy quyét dinh sé ¢6 hinh dang nhu trong Hinh 2. Nhung néu chon thudc tinh Quang canh lam
goc thi ta lai ¢6 mot cay quyét dinh rat don gidn nhu da chi ra trong Hinh 1. Vay nén chon thuoc
tinh nao 13 t6t nhat?

Théng thuong viéc chon thude tinh déu dua vao mot do do dwoc goi 13 Entropy Gains hay
con goi 13 Information Gain cia cdc thudc tinh. Entropy cia mot thuoc tinh duogc tinh todn tir
cac thuoc tinh phan 16p. Péi véi cdc thudce tinh roi rac, can phai ¢é cic thong tin phan 16p cia tirng
gia tri thuoc tinh.

Bdng 2. Thong tin phan bé 16p ciia thude tinh Quang canh

* 2 ] A~ 2. Lé.p
Gid trf thuge tinh = 2 | Khong thi d&u
Néng 2 3
Nhiéu may 4 0
Mua, 3 2

Bdng 3. Thong tin phan bé 16p cia thuoc tinh P66 Am

| Pheép thir Lép
Gid tri thuge tinh | yhi phén [7Thi a4u [Khong thi d&u
65 1 0
> 8 5
70 3 1
> 6 1
75 5 1
> 4 1
78 5 1
> 4 1
80 7 )
> 2 3
85 7 3
> 2 )
90 8 1
> 1 1
9% 8 5
> 1 0
9% 9 5
> 0 0

Bang 2 cho thay théng tin phan 16p cia thudc tinh Quang canh. Déi v4i mot thuoe tinh lién
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tue, chiing ta phéi xét phép thir nhi phan doi véi tat ca cic gid tri khic nhau cia thudce tinh. Bang
3 chi ra théng tin phan 16p cia thuoc tinh P66 Am.

<28
{N5, N8, N11, N13} N10, N12, N14}

n& mua nhiéu may
(N5} /" {N11,N13} \{N8} N1, N4}
Thi ddu Thi ddu m Thi ddu
Cé héng p R
Co hoén
N11} N13} N1} 4}9
Khéng thi Thi d3u Thi ddu Khéng thi m null
Co hong
{N10} N12, N14}
Khéng thi Thi déu
dau

Hinh 2. Mot cay quyét dinh chon Nhiét dd lam goc

Mot khi da thu nhan duoc cédc thong tin phan 16p cia tat ca cdc thuoc tinh, ching ta sé tinh
duoc Entropy. Mét thudc tinh véi Entropy 16n nhat sé duoc chon lam mot phép thir dé khai trién
cay.
2.1. Ham Entropy

Ham Entropy x4c dinh tinh khong thuin khiét cia mot tap céc ca dir lieu bat k. Ching ta goi
S 13 tap cdc ca duong tinh (vi du Thi d&u) va am tinh (vi du Khong Thi dau), Py 12 ty 1& cdc ca
dwong tinh trong S, P 14 ty 1é cdc ca &m tinh trong S

Entropy(S) = - Pg log, Py — Ps log, Ps
Vidu 1. Trong Bing 1 cia vi du thi ddu tennis, tap S ¢6 9 ca duong va 5 ca am (ky hiéu 1a [9+,
5).
Entropy(S) = Entropy([9+, 5-]) = - (9/14)*log2(9/14) - (5/14)*1loge(5/14) = 0.940
Nhan xét. Entropy bang 0 néu tat cd cic ca trong S déu thuoc vé cling mot 16p. Chang han nhur,
néu tat ca cic ca deu duong thi Py = 1 va Ps = 0, do vay
Entropy(S) = -1*loga(1) - 0*loga(0) = -1* 0 - 0 * loge(0) = 0

Entropy bang 1 néu tap S chita s6 ca dirong va Am bang nhau. Néu sé cdc ca nay khac nhau
thi entropy nam gitra 0 va 1.

Trudmg hop tong quét, néu S bao gébm c 1ép, thi entropy ciia S duwroc tinh bang céng thire sau:

Entropy(S) = ; — p;logy p;

trong dé p; 13 ty 1& cla cdc ca thudc 16p ¢ trong tap S.
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2.2. Do do (Information Gain)

b6 do, do mitc hiéu qud cia mot thude tinh trong bai todn phan 16p dir lieu. B6 chinh 1a sy rut
gon ma ta mong dogi khi phan chia cdc ca dur liéu theo thuoc tinh nay. Né duogce tinh theo cong thire
sau day:

Sy
Gain(S, A)= Entropy(S) — Z %EH‘ETOPY(SJ
veValue(A)| |

trong dé Value(A) 1a tap tat cd cdc gid tri ¢6 thé cé d6i véi thuoc tinh A, va S, 1a tap con cla S
ma A c¢b gid tri la v.
Vi du 2.

Value(Gié to) = {true, false}, S = [9+,5—]

Sirue, 12 dinh con véi gid tri 1a “true”, bang [3+,3-]

Stalse, 12 dinh con véi gid tri 1a “false”, bang [6+,2-]

Sy
Gain(S, Gié to) = Entropy(S) — Z %En‘cmpy(&)
ve{true, false}

= Entropy(S) - (6/14)Entropy(Sirue) - (8/14)Entropy(Stase)
=0.940- (6/14) * 1 - (8/14) * 0.811
= 0.048
Tuong tu nhu vay, ta cé thé tinh duge A6 do cho cic thude tinh con lai clia vi du trong Bang
1. Déi vé6i thude tinh Po am, ta 14y do6 am 75% dé chia cdc ca thanh hai phan, mét phan ting véi
céc ca c6 do am < 75% duoc goi 1a ¢6 do &m Binh thuong ([5+, 1-]), phan con lai duoc goi 1a ¢6 do
am Cao ([4+, 4-]). Con d6i véi thuoce tinh Nhiét do, ta sé chia thanh 3 mirc, cdc ngay cé nhiét do
nhé hon 21° dwoc goi 1a Lanh (4 ngdy), cdc ngay c6 nhiét do 16n hon hodc bang 21° dén nhé hon
27° dugc goi 13 Am (6 ngdy), va con lai 1 nhirng ngay c¢6 nhiét do 16n hon hodc bang 27° duoc goi
14 Néng (4 ngay).
Gain(S, Quang canh) = 0.246
Gain(S, Gié to) = 0.048
Gain(S, Nhiét do) = 0.029
Gain(S, Do am) = 0.045
Tir day ta thay rang dé do cia S déi véi thuoe tinh Quang cdnh 13 16n nhét trong s6 4 thude
tinh. Nhur vay, c¢6 thé quyét dinh chon Quang cdnh lam thudc tinh dau tién dé khai trién cay. Hinh
3 14 khai trién cia cay quyét dinh theo thuéc tinh Quang cénh.

{N1, N2, ..., N14} [9+, 5-]

Quang canh

Ning Nhiéu may Mua
{N1, N2, N3, N4, N5} {N6, N7, N8, N9} {N10, N11, N12, N13, N14}
[2+, 3-] [4+, 0-] [3+, 2-]

Hinh 3. Khai trién ciy theo thudoc tinh da chon
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Tuong tur nhu vay, ta cé thé tién hanh trién khai cdc nit & mitc tiép theo.
Sping = {N1, N2, N3, N4, N5}
Entropy (S, 4,..) = - (2/50%loga(2/5) - (3/5)*loga(3/5) = 0.970

nang

Gain(S,,,, Po am)= 0.970 - (3/5) *0.0 - (2/5)%0.0 = 0.970

nang?
Gain(Sying, Nhiét d) = 0.970 - (2/5)*0.0 - (2/5)*1.0 - (1/5)*0.0 = 0.570
Gain(S,,,, Gié to) = 0.970 - (2/5) * 1.0 - (3/5)%0.918 = 0.019

nang»
Tt cdc gid tri cda Entropy Gain, ta thiy D6 Am 1 thudc tinh t6t nhit cho dinh ndm duwéi
nhanh Ning cia thuoc tinh Quang cénh.
Tiép tuc qué trinh trén cho tat cd cdc dinh va sé dirng khi khong con dinh nao c¢é thé khai trién
dugce nita. Cay két qua sé ¢6 dang nhu Phan ¢) cia Hinh 1.

2.3. Thuat toan C4.5

Thuéat todn nay do Quinlan dua ra nam 1993. Thuat todn C4.5 sinh ra mot cay quyét dinh phan
16p d6i v6i mét tap dir lieu da cho bang cdch phan chia dé qui dit liéu. Cay quyét dinh duoc trién
khai theo chién Iwoc chi¢u sdu trude (Depth-first). Thuat todn nay xét tat cd cac phép thir c6 thé
phan chia tap dir liéu da cho va chon ra mot phép thir cho GainRatio t6t nhat. GainRatio cling 1a
moét do do su hidu qué clia mot thude tinh trong thuat todn trién khai cAy quyét dinh. Né dwoc tinh
trén co sG cia dé do nhu sau:

Gain(S, A)
SplitInformation(S, A)

GainRatio(S, A) =

SplitInformation(S, A) = _Z||S|| || ||

trong dé S; 1 tap con cia S v6i A ¢é gid tri 14 v;

Dé&i véi moéi thuoe tinh réi rac, ching ta phai xét moét phép thit véi tat cd cic gid tri khic nhau
ciia n6. Con déi véi méi thude tinh lién tuc, ta phai xét cdc phép thir nhi phan cho moi gid tri phan
biét cla thude tinh nay. DE thu thap Entropy Gain cla tat cd cdc phép thir nhi phén ndy mét cdch
hiru hiéu thi tap di liéu thudée vé dinh dang xét phai duoc phan loai theo cic gid tri cia thuoc tinh
lién tuc va entropy gains cia phép cit nhi phan dira trén méi gia tri phan biét clia thude tinh nay
duoc tinh todn bang moét lan duyét cdc dir liéu da duwoc phan loai. Qué trinh nay diroc thire hién
daéi véi moi thuoce tinh lién tuc.

3. THUAT TOAN RUT GON CAC LUAT QUYET PINH

3.1. Sinh céc luat phan 16p tir cay quyét dinh
Bdng 4. Tap luat phan 16p chua rit gon

Luat | N&u Thi

1 Tr&i ndng Thi dau
D6 am binh thuong

2 Tr&i ndng Khoéng thi dau
D6 4m cao

3 Tr&i nhieu may Thi dau

4 Troi mua Khoéng thi dau
Céb gi6 to

5 Troi mua Thi dau

Khong ¢6 gid to
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Mot khi da xay dung duwroc cay quyét dinh, ta ¢é thé chuyén cady quyét dinh nay thanh mét tap
cac luat phan 16p twong dwong. Vi du, tir cay quyét dinh cia tap dir lieu hoc cia Bang 1, ta rat ra
cdc luat phan 16p nhu chi ra trong Bang 4.

3.2. Rut gon cac luat phan 16p

Sau khi thu dwoc mot tap cic luat phan 16p tir cAy quyét dinh, can phai tién hanh rit gon céc
luat du thira néu c6. Duéi day, ching to6i dé xuiat mot phuong phap don gidn st dung céc phép thir
thong ké dé loai bé céc luat khong can thiét. Phurong phép niy bao gdbm céc buéc sau day:

1) Loai bé céc tien dé khong can thiét dé don gidn hod céc luat.
+ Xay dung cic bang ngau nhién (contingency table) cho moi luat ¢é chita nhiéu hon mét tién de.
+ Kiém chitng su doc lap cla két qud déi véi mot tién dé bang mét trong cdc phép thir sau:
- St dung phép thir Khi binh phuong néu céc tin xuat mong doi 1ém hon 10.
- St dung phép thir Yates néu cdc tan xuat mong doi nam trong khodng [5,10].
- Str dung phép thir Fisher néu cdc tan xuit nay nhé hon 5.
2) Loai bd cic luat khong can thiét dé rit gon tap luat
+ Mot khi da don gidn hod céc luit bang cich loai bd céc tién dé du thira thi ¢6 thé rit gon toan
bo tap luat bang cach bé di cdc luat khong can thiét.
+ Thir thay thé cic luat cé6 chung két qua chung nhat bang mét luat mic nhién dwoc tur dong dp
dung khi khong ¢é luat nao khéc thich hop.

Cdc bing ngdu nhién

Sau day 1a mot bang ngau nhién ding dé biéu dién mét luat dudi dang bang:

Cy Co Céc t6ng bién
R x x9 Rir =1 + 22
R x3 x4 Ror = x5 + x4
Céc téng bién | Crp = a1 + a3 |Cor =g + x4 |T =21 + 0+ 3 + 24

Trong dé:
+ R; va Rs bidu dién céc trang thii Boole clia mot tien dé ddi véi cde két luan Cp va Cop (O 13
pht dinh cia Cy).
+ x; cho dén x, biéu dién tan xuit cla tirng cip tién dé - két luan.
+ Rir, Ror, Cir, Cor 13 cdc t6ng bién cla céc dong céc cot twong Ung.
Céc tong bién va T’ (tong tat cd cdc tn xuat cia bang) dwoc st dung dé tinh cdc gid tri mong doi
tai cdc 6 dung trong phép thir doc lap.
Phép that su déc lap
Cho mét bdng ngau nhién gom r dong va c cot:
1) Tinh céc tong bién.
2) Tinh tong tan xuat T cla bang.
3) Tinh céc tan xuat mong doi cho moéi 6 theo cong thirc:
Rir * Cir
T
Trong dé, Ry va Cyr 1A cdc t6ng dong va tong cot tuong tng cia 6 ¢ trong béng ngdu nhién.
4) Chon phép thir can st dung dé tinh x? duwra vao tan xuiat mong doi cao nhat m:

€; —

Néu thi stt dung

m > 10 Phép thir Khi binh phuong
5<m <10 Phép thir Yates

m <5 Phép thtr Fisher
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5) Tinh x? theo phép thir da chon.
6) Tinh bac twu do df = (r — 1) x (c — 1).

7) St dung mét bang Khi binh phuwong véi x2 va df da tinh duoc dé xac dinh xem liéu cic két
luan cé doc lap véi tien dé tai mitc ¥ nghia da chon khong.

+ Gid st a = 0.05.

+ Néu x? > x2 thi loai bd gid thiét khong vé tinh doc 1ap va chadp nhan gid thiét thay thé veé tinh
phu thuoe. Ttc 13 gitr lai cdc tien dé nay vi cac két luan phu thude vao ching.

+ Néu x2 < x2 thi chap nhan gid thuyét khong vé tinh doc lap. Chiing ta sé loai bd cic tién dé
nay vi cic két luan doc lap véi ching.

Sau day 1a cdc coéng thire dé tinh x? cho cdc phép thir:

Phép thir Khi binh phuong:

X2 _ Z(Oi ;461‘)2

. ?
K

Phép thir Yates:

2 (|01—61|—05)2
- Z €4
K3

Chting ta sé thir rit gon tap luat cia vi du Thi diu tennis theo phwong phép trén day. Tap
luat chua rit gon duoc liét ké trong Bang 4.

Gid st mitc ¥ nghia duoc lay 13 o = 0.05. Céc dit liéu hoc diroc nhan 1én bon lan dé cé thé st
dung phép thir Khi binh phuong.
3.2.1. Loai bd céc tién dé khong can thiét
a) Xét hai tien dé trong luat 1: Tr&i ndng va Do &m binh thuong

+ Troi ndng

Thuc té
Thi ddu Khéng thi ddu T&ng bién
Tr&i ndng 8 12 20
Khoéng ning 28 8 36
T&ng bién 36 20 56
Mong doi
Thi ddu Khéng thi ddu
Troi ndng 12.9 7.1
Khoéng ning 23.1 12.9

Do tén xuit mong doi 1én nhat m = 23.1 nén ta c6 thé chon phép thir doc 1ap Khi binh phirong.
Tir day, theo cong thic ta cé 2 = 7.99.

Bictudoclabingladf =(r—1)*x(c—1)=2-1)x(2-1)=1

Tir bdng Khi binh phuong, ta ¢6 x2 = 3.84.

Vi x? = 7.99 > x2 = 3.84, nén chiing ta loai b gid thiét khong vé tinh doc 1ap va chdp nhan gid
thiét thay thé ve tinh phu thudc. Do vay, theo dir liéu hoc thi viéc Thi dau tennis phu thuoc
vao troi ning hay khong. Nhu vay, chiing ta khong thé loai bd tién dé nay.

+ D6 Am binh thudng
Thuc té
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Mong doi

Thi ddu |Khéng thi ddu | Téng bién
bo Am binh thudng 20 4 24
D6 4m khéng binh thudng 16 16 32
T&ng bién 36 20 56
Thi ddu | Khéng thi ddu
D6 A4m binh thudng 15.4 3.6
béo Am khéng binh thudng 20.6 11.4

331

Do tén xuit mong doi lén nhat m = 20.6, nén ta c¢é thé chon phép thir déc lap Khi binh phirong.
T day, theo cong thic ta ¢6 x? = 6.64.
Bicturdociabingladf =(r—1)*x(c—1)=2-1)x(2-1)=1
Tir bang Khi binh phurong, ta c¢6 x2 = 3.84.
Vi 2 = 7.99 > y2 = 3.84, nén chiing ta loai bd gid thiét khong vé tinh doc 1ap va chap nhan gid
thiét thay thé ve tinh phu thudc. Do vay, theo dir liéu hoc thi viéc Thi dau tennis phu thuoc

vao D6 4m ¢6 binh thuong hay khong. Nhu vay, chiing ta khong thé loai bé tién dé nay.

b) Xét tiép hai tien dé trong luat 4: Troi mua va Cé gié to

+ Trol mua

Thuc té
Thi ddu | Khoéng Thi ddu | Téng bién
Troi mua 12 8 20
Tr&i khéng mua 24 12 36
T&ng bién 36 20 56
Mong doi
Thi ddu | Khéng thi ddu
Troi mua 12.9 7.1
Tr&i khéng mua 32.1 12.9

Tir day, theo cong thic ta cb6 2 = 0.25.
Vi x2 = 0.25 < x2 = 3.84, nén chiing ta chdp nhan gid thiét khong vé tinh doc. Do vay, theo
dir liéu hoc thi viéc Thi ddu tennis khong phu thude vao Trai mua. Nhur vay, ching ta c6 thé
loai bd tien de nay trong cic luat 4 va 5.

+ Gi6 to
Thuc té

Mong doi

Thi ddu Khoéng thi ddu | Téng bién
Gié to 8 12 20
Khoéng gié to 28 8 36
T&ng bién 36 20 56
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Thi ddu Khéng thi ddu
Gié to 12.9 7.1
Khoéng gié to 23.1 12.9

Tir day, theo cong thic ta cb6 2 = 7.99.

Vi x? = 7.99 > x2 = 3.84, nén chiing ta loai b gid thiét khong vé tinh doc 1ap va chdp nhan gid
thiét thay thé ve tinh phu thudc. Do vay, theo dir liéu hoc thi viéc Thi dau tennis phu thuoc
vao Gi6 to. Nhur vay, chiing ta khong thé loai bd tién dé nay.

3.2.2. Loai bd cdc luat khoéng can thiét

Qua viéc thir cdc tién dé trong tap luat, ching ta thiy rang khong thé loai bd hoan toan mot
luat ndo ma chi loai bd duoc tién dé Troi mua trong cac luat 4 va 5. Bang luat thu gon duoc cho
trong Béng 5.

Bdng 5. Tap luat phan 16p da rit gon

Luit | Né&u Thi

1 Tr&i ndng Thi dau
D6 4&m binh thuong

2 Tr&i ndng Khéng thi dau
b6 am cao
Tr&i nhieu may Thi dau
Céb gid to Khéng thi dau
Khong ¢6 gid to Thi dau

4. KET LUAN

Bai bdo da dé cap dén phuong phip cAy quyét dinh dé phan 16p dir liéu trong cdc co s& dit
liéu 16m va dé xuat mot phuong thite riit gon tap cic luat bang cdc phép thir théng ké nham loai bé
cac tien dé ciing nhu céc luat khong can thiét. Viéc rut gon cay quyét dinh va rit gon tap cdc luat
dwroc sinh tit cdy quyét dinh sé lam gidm déng ké thdi gian phan 16p cic ca dir liéu trong cic co s&
dir liéu 16n va can phai c6 nhirng thuat todn that hiru hiéu. Hién nay, cdc van dé nay dang duoc rat
nhiéu ngudi quan tAm nghién ciu.

TAI LIEU THAM KHAO

[1] Ho Tu Bao, “Knowledge Discovery and Data Mining”, UNESCO, Training Material on Infor-
matics, (1999).

[2] Karuna Pande Joshi, Analysis of Data Mining Algorithms 1997.

[3] Two Crows “Introduction to Data Mining and Knowledge Discovery” (1999).

[4] R. Agrawal, A. Arning, T. Bollinger, M. Mehta, J. Shafer, R. Srikant, The Quest Data Mining
System, Proc. of the 2nd Int’l Conference on Knowledge Discovery in Databases and Data
Mining, Portland, Oregon, August, (1996).

Nhan bat ngay 24 - 5 - 2002
Vién C'ong nghé Thong tin



