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NGHIEN CUU CAI TIEN MQT SO PO PO TRONG LY THUYET TAP THO
CHO BANG QUYET PINH KHONG PAY PU

Nguyép Anh Tuén
Truong Cao dang Vinh Phuc

TOM TAT

Céc phuong phap giam bét thude tinh déu sir dung cac do do qua cac 16p dung sai, nhu phuong
phap sur dung do do lugng thong tin (information quantity). Dé giai quyét bai toan giam bot thude
tinh truc tiép trén cac bang quyét dinh khong day du va danh gia su thay doi gia tri do chéac chan,
dd nhét quéan, do hd trg. Cac do do nay giap kho khin trong viéc danh gia tinh hiéu qua (vé kha
ning phan 16p hay do hd trg ctia tap luat)... Trong bai bao nay, tac gia cai tién mot s do do nham
nang cao hiéu nang trong ly thuyet tap tho cho bang quyét dinh khong day du va chimg minh tinh
dung dan cua cac do do dé xuat.

Tir khéa: Ly thuyét tip thé, Pé do, bang quyét dinh khéng ddy di, ning cao hiéu ning, Giam bot
thugc tinh.
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ABSTRACT

Attribute reduction methods uses measurements by tolerance layers, such as the measurement of
information quantity. To solve the problem of reducing attributes directly on the incomplete
decision tables and assessing changes in the value of certainty, consistency, support. These
measures have difficulty in assessing the effectiveness (in terms of the ability to classify or support
the law set) ...In this paper, the author improved some measurements to improve performance in
the crude theoretical for incomplete decision tables and proved the validity of the proposed
measurements.
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1. Gigi thiéu

Trong ly thuyét tap tho, lya chon mot sb tinh
ning quan trong dé quyét dinh c¢6 giam bét
hay khong 14 hét strc can thiét. Giam bét cac
dbi twong 1a mot qué trinh dé tim tap hop con
tdi wu cta cac thudc tinh, gitt lai nhiing thudc
tinh quan trong dé dwa ra nhiing quyét dinh
chinh x4c nhat. Hau hét cac thuat toan giam
bot cac dbi tuong déu dya vao thong tin dugc
thu thap tir mién dwong [1]. Cac phwong phap
giam bot thude tinh déu sir dung cac do do
qua cac 16p dung sai, nhu phuong phap su
dung d6 do lugng thong tin [2]. Giam bdt cac
thudc tinh duwa trén 1y thuyét tap tho cé chua
dir lidu vé cac dbi twong dic trung boi tap hop
cac thudc tinh hitu han. Déi véi mot hé thong
thong tin, néu cac thudc tinh didu kién va
thudc tinh quyét dinh la khac nhau, thi no
duoc goi la mot hé théng quyét dinh.

Muc dich cua viéc giam bot cac thude tinh 1a
loai bo cac thudc tinh du thira nhdm nang cao
tinh hi€u qué cua cac thuat todn. J. Dai va cac
cong su [3] xdy dung d6 do lugng thong tin
tang thém mo (fuzzy gain ratio) dua trén
entropy mo va xdy dung thudt toan
GAIN_RATION_AS FRS tim tip giam bot
st dung Iugng thong tin tang thém mo. Thuc
nghiém trén mot sb b6 dit liéu mau cho théy,
dd chinh xac phan 16p ctia cac thuat toan
FSCE, GAIN _RATION_AS FRS cao hon d6
chinh xac cda cac thuit toan st dung Entropy,
luong théng tin ting thém (gain ratio) theo
tiép can tho truyén thong.

Trong thuc té, c6 nhiu cach giam bét cho
mot bang quyét dinh, tuy nhién muc giam t6i
thiéu 1a NP-hard [4]. Do d6, c6 nhiéu tac gia
dé xuat nhitng phuong phap khac nhau dé lam
giam thudc tinh trong 1y thuyét tap tho nhu:
dya trén mién duong, dua trén ma tran, dua
trén d6 do entropy, tinh toan hat, duya trén do
do khoang cach...

Trong bai bao nay, tic gia nghién ctru cai tién
cai tién mot sé do do trong ly thuyét tap tho
cho bang quyét dinh khong day du, nham

danh gia cac phuong phap theo tiéu chuan
kha nang phéan 16p cua tap rut gon.

Céu triic bai bao nhu sau: Phan I Giéi thiéu;
Phan II: Co s toan hoc; Phan III: Cai tién do
do dé nang cao hiéu ning trong bang quyét
dinh khong ddy du. Phan IV: Két luan va tai
liéu tham khao.

2. Co s6 toan hoc

2.1.Dinh nghia hé thong tin[5]

H¢ théng tin 1a IS = (U, A) trong do U la tap
hitu han, khac rdng cac ddi twong; A 1a tap
hitu han, khac rong cac thugc tinh. Véi moi
u elU, a €A ky hiéu gia tri thuoc tinh a tai
d6i tuong u 12 a (u) thay vi (u, a).

Néu B = {by,b,, ..., by} C A 1a mot tap con
cac thudc tinh thi ky hiéu b cac gia tri b;(u)
baoi B(u).

Nhu vay, néu uva v la hai dbi tuong, thi
B (w) = B (v) néu b;(u) = b;(v) véi moi
=1,..,n.

Xét hé thong tin IS = (U, A). Mdi tap con céac
thuoc tinh P < A xac dinh mot quan hé hai
ngoi trén U, ky hiéu la IND (P) , xac dinh
boi:

IND (P) ={(uv)eUx UlVaeP,a(u)=
a(v)}.

IND (P) la quan hé P- khéng phén biét duoc.
Thay rang IND (P) 1a mot quan hé tuong
duwong trén U. Néu (u,v) € IND (P) thi hai
d6i twong u vav khong phan biét dugc boi
cac thugc tinh trong P. Quan hé tuong duong
IND (P) xac dinh mot phan hoach trén U, ky
hiéu laU /IND (P) hay U /P . Ky hiéu lép
tuong dwong trong phan hoach U /P chira ddi
tuong u la [u],, khi d6: [u], = {v €U |(u,v)
e IND (P)}.

2.2 Dat bai todan

Cho bang quyét dinh khong diy dulIDS =
{(U, A u{b}},v6i U = {x1, x5, ..., Xp }.

e = (5a002), 54 (12), - SaC) )

Vé% = {(V)), (Vy), ... (Vi) }. voi

Gia su
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SA (ul)
Vj e m
Ky hi¢u des (S,(w;)) vades(V)) lan luot 1a

cac mo ta cua 16p dung sai S,(u;) va 16p
tuong duong V; .

SIM (A)

vaS,(u) NV #@.

Z;j:des (Sa(w)) - des(V;) ()
_ j )
wZy =Sa(w) N S, ()
_ |SA(ui) M le
s(Zy) == @)

Gia st : IDS = {(U, A U (b} V6i U = {x1, %y, ..,
I . U
Red = ZU |ZU :des (XL) d des(l/}) Vo1 Xi € MCA, Vj € m,

Khi do:
Do chic chén o cua IDS:

a(IDS) = —Z Z|X|x I

Do nhat quén B cua IDS:

1S, @) | ()
") ==
Gia su:
_ U 5)
=m
= (VD) (), o (V) }

1& mot phén 16p cua U theo b, d6 chinh x&c cua
phén 16p F theo A, ky hiéula o 4 (F), [6]:

= = ©®)

Xn} va tap luat Red
i=1.nj=1.m (7

(8)

1 m
BUIDS) = EZ 1—mZ|X AV | uZi)) (- u(Zy) ©)

Do hd trg y cua IDS:

n Nj
v; | Z X Y
L NIUT £ U]

y(UDS) =

(10)

3. Cai tién d do trong ly thuyét tap thd cho bang quyét dinh khong day di

Giastrtaco:IDS = {(U, AU {bD}V6i U = {x1, x5, ...,

Xn} vatap luat Red

Red = Z;; | :des (X)) — des(V}) véi X; € MC,; V; e%,i =1.nj=1..m

3.1. Ciii tién cdc dé do
Do chic chin o cua IDS:

|Sa ()
% Z P

D6 nhat quén B cta IDS:

a(IDS) =

(11)
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|SA(ul)m 1
Do hd tro y cua IDS:
1o @ [Sau)n V|
_ = AU j
yups) = 3 N P (13)
i=1j=1

Ky hiéu N; 1a s6 luat quyét dinh (sé 16p quyét dinh) sinh boi 16p dung sai S, (u; ) .
Ta c6:

a (IDS) dat gia tri 16n nhat 1a 1 néu u(Z;;) = 1 v6i V Z;; € Red, nghia la IDS nhat
quén, va o (IDS) nho nhat 1a :% néuN;=n ,nghialam=UvaS,(u;) =U véimoiu; €U .
B(IDS) dat gia tri 1on nhat 12 1 khi o (IDS dat gia tri 16n nhat 1a 1 va #(IDS nhé nhét 12 0 khi
a(IDS) dat gié tri nho nhét 1a~ .

7(IDS) dat gi tri 1on nhat 1 1 néu S, (w;) = U v&i moi u; € U. y(IDS) nho nhit 1@1% néu

Sp(u)={u;} véimoiu; € U.

3.2. Chirng minh tinh diing din dé do dé xudt

Giasua:IDS = {(U, AU {b}}, IDS’ = {(U,B U {b})}, v6i U = {x1, %5, ..., x,,} va tap luat Red
Red = Z;; |Zl-j :des (SA(ul-)) - des(l/})

u . U o
SIM (A) Ve wt T l.nj=1.m

voi Su(u;) €
Néu B c A thi (IDS) > a(IDS') ; B (IDS) = B (IDS') ; y (IDS) < y(IDS")
+ D06 chic chin o cia IDS
Gia str N; (4), N;(B) tuong ting 1a sb ludt quyét dinh sinh béi 16p dung sai: S, (u;) va Sg(u;). Néu
Bc Athi Sy(u;) < Sp(u;) véimoiu; € U.
Cho nén ta c6 thé suy ra: N;(4) < N;(B).
Twr d6 ta co:

ISAdA V| 1
@by = Z z |5A(ul)| Ry
=1Ni(A)
1% (& 1S5 (u)
s Up)M '
:“r_LZ Z ISyl l)| = a(bs)

Do d6: a(IDS) = a(IDS') (Diéu phai ching minh)
+ D¢ nhdt quan g ciia IDS:
Ta co:
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BUDS) =

12 Z |SA|§Z(3T)| -

n—1

1 1 1 1 1 1
=n—1(;Ni(A)_n—1) Zn—l(ZNi(A)_n—l)

N;i(B)

B 1 |Sp ()N V| 1
_n—1< N;(B) n—1)2( 1Sp (uy)| _n—l)

= B (DS’

Do d6: B (IDS) > B (IDS")
+ D6 hé tro'y ciia IDS:

V(IDS) = %Z Z —lsA(uizm 4

i=1j=1

(Diéu phai chimg minh)

Néu B c A thi S, (u;) < Sp(u;) voi moiu; € U.

Taco S,(u) NV,

ZZ ISA(ul)ﬂ

i=1j=
<y (DS) <
4. Két luan
Trong bai b&o nay, tac gia da nghién ctru cai
tién mot sb do do va ching minh tinh ding
dén, tir d6 ¢6 thé Iya chon nhom phuong phap
cho phu hop va tién thanh thir nghiém danh
gi4 sy thay doi cua cac do do cai tién trén
bang quyét dinh khong diy du. Trén co s¢ do,
lga chon va danh gia cac phuong phap giam
b6t thudc tinh dya trén tiéu chuén do hd tro
cua tép luat.

i< SB (ul)m

TAI LIEU THAM KHAO/ REFERENCES
[1]. Y. H. Qian, J. Y. Liang, W. Pedrycz, and C.
Y. Dang, “Positive approximation: an
accelerator for attribute reduction in rough set
theory,” Artif. Intell, vol. 174, pp. 597-618,
2010.

voimoiu; e U, V;

L oSV | < |Spu)n V|

o [S5(w)
_%Zzsgum |

y(IDS") Diéu phai chimg minh

[2]. J. Y. Liang and Y. H. Qian, “Information
granules and entropy theory in information
systems,” Information Sciences, vol. 51, pp.
1-18, 2008.

[3]. J. Dai, and Q. Xu, “Attribute selection base on
information gain ratio in fuzzy rough set
theory  with  application to  tumor
classification,” Applied Soft Computing, vol.
13, no. 2013, pp. 211-211, 2013.

[4]. A. Skowron, and C. Rauszer, The
discernibility matrices and functions in
information systems. Intelligent Decision
Support, 1992.

[5]. Y. Leung, and D. Y. Li, “Maximal consistent
block technique for rule acquisition in
incomplete information systems,” Information
Sciences, vol. 153, pp. 85-106, 2003.

[6]. J. Y. Liang and Y. H. Qian, “Information
granules and entropy theory in information
systems,” Information Sciences, vol. 51, pp.
1-18, 2008.

204

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

