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KHAI PHA DU LIEU SU DUNG LY THUYET TAP THO

TOM TAT

Ninh Vin Tho”
Truong Pai hoc Ky thudt Cong nghiép — PH Thadi Nguyén

Ly thuyét tap tho da dugc str dung hiéu qua trong cac budc clia qua trinh khai pha dir lidu va kham
pha tri thire. Trong d6 bai toan rat gon thudc tinh theo tiép can 1y thuyét tap tho 1a bai toan quan
trong trong khai thac dit liéu n6i chung va trong rit gon cac thudc tinh néi riéng. Trong thuc té di
lidu thuong da dang, phong pht nhung nhiéu khi ¢6 thé du thira hodc khong day d, didu nay anh
huong dén viéc kham pha tri thirc tir di liéu. Trong bai bao nay, tic gia sir dung ma tran phéan biét
mo rong trong md hinh tap thd dung sai dé xay dung thuat toan cho bai toan rat gon thudc tinh
trong hé thong tin da tri va minh hoa két qua thuat toan qua thuc nghiém.

Tw khoa: Tdp tho dung sai, tap tho, hé quyét dinh da tri, rut gon thugc tinh, tdp rut gon

MO PAU

Rut gon thudc tinh trong hé quyét dinh da tr1
la tim ra tap thudc tinh nho nhét c6 thé duogc
dé biéu dién dir liéu nhung van gitr dwoc mdi
quan hé ngli nghia gifta cac tap thudc tinh.
Rt gon thudc tinh vira lam giam khéi lugng
tinh todn do qué trinh xir 1y dir liéu chi thao
tac trén mot dung lugng dir liéu nho hon, lam
cho két qua thu dugc tir qua trinh xir 1y tre
nén c6 dong va dé hiéu hon. Trén hé thong tin
da tri, Yan Yong Guan va cOng sy [2] dd md
rong quan hé tuong twong trong 1y thuyét tap
thd truyén thong thanh quan hé dung sai va
xdy dung mé hinh tap tho dung sai bang cach
mé rong cac dinh nghia xdp xi trén, x4p xi
dudi, mién duong...dua trén quan hé dung sai.
Theo hudng tiép can md hinh tap thoé dung
sai, mot sO cong trinh nghién ctru dang cha y
vé rat gon thudc tinh trén hé quyét dinh da tri
va hé quyét dinh da tri Xép thtr tu c6 thé ké
dén [1, 6, 9]. Trong cong trinh [11], sir dung
phuong phap ma tran cac tac gia da nghién
ctru sy thay doi ctia cac tap xap xi khi bd sung
va loai b tap thude tinh. Tuy nhién, cac két qua
nghién ctru vé rit gon thudc tinh trong trudng
hop hé quyét dinh da tri van con han ché va doi
hoi nhiéu nd lyc nghién ctru hon nita.

Dua trén y tuédng ma trén phan biét va ham
phan biét trong 1y thuyét tap tho truyén thong
do Skowron dé xuét [8], trong bai bao nay tac
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gia xay dung ma trdn phan bi¢t m¢ rong va
ham phan biét md rong. St dung ham phan
biét mo rong, tac gia xay dung phuong phap
rut gon thudc tinh trong truong hop hé quyet
dinh da tri khong thay doi.

Céu trac bai bao nhu sau. Phan 2 trinh bay
mot s6 khéi niém vé hé quyét dinh da tri va
cac khai niém tap rat gon. Phan 3 trinh bay
phuong phap rat gon thugc tinh sir dung ham
phan biét mé rong. Phan 4 1a két luan va dinh
huéng nghién ciu tiép theo.

CAC KHAINIEM CO BAN

Trong phan ndy, bai bao s& dua ra mot sb khai
niém co ban vé hé thong tin da tri dwoc tham
khao trong [2].

Pinh nghia 1 [2]. Hé thong tin da tri 1a mot
bo bon 1S=(U,AV, f) trong d6 U 1a tap
hitu han, khac rong dugc goi la tap vii tru
hoic tap cac ddi twong; A 1a tap 1a hitu han
khac rong cac thudc tinh; f 14 ham thong tin,
f :Ux A— 2" 1a anh xa tap gia tri.

Vi du 1. Bang 1 [6] minh hoa mot hé thong
tin da tri (b6 qua cot thudc tinh dec) véi muoi
d6i tuong

U ={u;,U,,Uy,U,, Ug,Ug, U, Ug, Ug, Uy }, bbn
thudc tinh gia tri tap

A={Audition, Spoken Language, Reading, Writing}
vatap giatri V ={E,F,G}.
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Bang 1. H¢ thong tin da tri

U | Audition | Spoken |Reading |Writing | Dec
(A) Language | (R) (W)
S
u, [{E} {E}() {F.G} |{F.G} | No
u, |{E,F,G}|{E.F.G} {F G} [{E,F,G} No
u, {E.G} |{E,F} |{F,G} HF.G} | No
u, {E,F} {E,G} {F.G} |{F} No
u, [{F.G} |{F,G} [|{F.G} |{F} No
ug | {F} {F} {E,F} [{E,F} | Yes
u, |{E.,F.G} |{E,F,G}{E,G} KE,F,G} Yes
u, {E.F} [|{F,.G} {E,F,G}{E.G} | Yes
u, |{F.G} |{G} {F,G} [{F.G} | Yes
u, |[{E,F} {E,G} {F,G} |{E,F} | Yes

Dinh nghia 2. (Quan hé dung sai trong hé
théng tin da tri)

Cho h¢ thong tin da tri 1S=(U,AV,f).

Véi mdi tap con thudc tinh B < A, quan hé

T, ={(uv)eUxU| vbe B, u(b) nv(b) =]

la mot quan h¢ dung sai va dugc goi la quan
hé dung

sai twong g véi B.

bat [U]TB :{VeU |(u,v)eTB} thi
[u]T dugc goi 1a mot 1op dung sai tuong Gng
véi quan hé Tg.

Ky higu U /T, = {[u]T lu eu} bidu didn thp

B
tat ca cac 16p dung sai twong tmg voi quan hé
Tg, khi @6 U /T, hinh thanh mét phui cua U vi
cc 16p dung sai trong U /Ty, ¢6 thé giao nhau
va Ulu], =U.
ueU B

R rang 1a néu C = B thi [ul;, clul;, veéi
moi UeU .

Dinh nghia 3 . Bing quyét dinh da tri (con
duogc goi l1a hé quyét dinh da tri)

Hé quyét dinh da tri 1a hé thong tin da trj
DS =(U,AT u{d}) trong d6 AT la céc
thudc tinh diéu kién va d 1a thudc tinh quyét
dinh, véi gia thiét d (u) chia mor gid tri voi

moi ueU. Vi ueU,
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0,7 (U) = {d (V)|V €T, (u)} dugc goi la
ham quyét dinh suy réng cua dbi tuong u trén
tap thudc tinh AT.

Néu |0,;(u)|=1 v6i moi ueU thi DS la
nhadt qudan, trai lai DS 1 khéng nhat quan.
Tuong tu hé quyét dinh khong ddy du [3], tap
rut gon cua hé quyét dinh da tri dugc dinh
nghia nhu sau:

Pinh nghia 4. Cho hé quyét dinh da tri
DS =(U,AT U{d}). Néu R AT thoa

man:
(1) 0x(u)=0, (u) véimoi ueU
(2) vé6imoi VR — R, tdn tai u U

sa0 cho 3 (U)# 0,y (U)

thi R dugc goi la mot tap rut gon cua DS dua
trén ham quyet dinh suy rgng.

RUT GON THUQC TINH TRONG HE
QUYET PINH PA TRI SU DUNG HAM
PHAN BIET MO RONG

Rat gon thudc tinh trong hé quyét dinh 1a qua
trinh lya chon tap con nhé nhét cua tap thudc
tinh diéu kién ma bao toan thdng tin phan 16p
cua bang quyét dinh. Trong Iy thuyét tap tho
truyén thong, Skowron [8] da dura ra khéi niém
ma tran phan biét va ham phan biét dé tim tap
rit gon. Dua trén céch tiép can nay, tac gia
dua ra khai niém ma tran phan biét mo rong va
ham phéan biét mé rong dé tim tap rat gon cua
hé quyét dinh da tri.

Pinh nghia 5. Cho hé quyét dinh da tri
DS =(U,AT U{d}) véi Ac AT va|U|=n.
Ma tran phan biét m¢d rong cua DS trén tap
thuoc chinh A, ky hiéu MA:(mij)n Ll
ma trdn vudng cip n, mdi phan tir c6 gia tri 0
hodc 1, dugc dinh nghia nhu sau:

(1) my=1néud(u;)ed,(u)
(2) mij:Onéud(uj)eﬁA(ui).
Chl y: Néu A= thi quy uéc m; =0 va

M, khong phai 1a ma tran dbi xtng vi
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d(u;)2d,(u;) vanco thé d(u;)ed,(u;)
voi 1=1,..,n; j=1..,n.
Vi du 2. Vé6i hé quyét dinh da trj cho ¢ vi du 1,

ma trin phan biét mé rong cua DS trén tap
thudc tinh AT nhu sau:

001 010
001010
110111
MAT_
001000
001 0O0O
001000

Vi du 3. Tiép tuc Vi du 2, gia st Ac AT véi
A={a, a,,a,},khi do ta tinh duoc

001000
001000
110111
M, =
001000
001000
00100 0]

R6 rang, M ,<M ,;
Pinh nghia 6. Cho hé quyét dinh tip gia tri
DS =(U, AT u{d}), Ac AT va

M, = (mi i )nxn la ma tran phan biét mo rong
caa DS trén tap thudc tinh A. Khi d6, ham
phén biét md rong cia DS trén A, ky hiéu la
DIS (A) , duoc dinh nghia nhu sau:

DIS(A)=> Y m, voi

i1 j-1

1<i<n,1<j<n.

Vi du 4. Tiép tuc Vi du 2, véi ma tran phan

biét M ,; , ham phéan biét la:
DIS(AT)=2+2+5+1+1+1=12

Tir Dinh nghia 4 ta c6 ménh dé sau:

Ménh d& 1. Cho hé quyét dinh da tri

DS =(U,AT u{d}) véi P,Q < AT .

Néu P < Q thi DIS(Q)z DIS(P).

Phan tiép theo, bai bao trinh bay phuong phap
rat gon thuéc tinh trong hé quyét diqh da tri
sir dung ham phén biét m¢ rong. Giong nhu
cac phuong phap rat gon thugc tinh trong ly
thuyet tap tho truyen thong, phuong phép cua
bai b4do bao gom cac budc: dinh nghia tap rut
gon, dinh nghia d6 quan trong cua thudc tinh
va xay dung thuat toan heuristic tim mot tap
rat gon tot nhat dua trén d6 quan trong cua
thudc tinh. Dinh nghia 4 cho thay, ham phén
biét mo rong DIS(A) dac trung cho kha
nang phan 16p cua tap thuoc tinh Ac AT
vao céc 16p quyét dinh sinh bai thuoc tinh d |
do do bai bao sir dung ham phan biét mo rong
lam tiéu chuan lra chon thuoc tinh trong thuat
toan heuristic tim tap rdat gon, goi la d6 quan
trong cua thuoc tinh. )

Pinh nghia 7. Cho hé quyét dinh da tri
DS=(U,ATu{d}). Néu R < AT thoa
man:

(@) DIS(R) =DIS (AT)

(2) VR <R, DIS(R');t DIS(AT)
thi R duoc goi la mot tgp rat gon cua DS dua
trén ham phan bi¢t mo rong.

Pinh nghia 8. Cho hé quyét dinh da tri
DS =(U,AT u{d}), Ac AT va

ae AT —A. D06 quan trong cta thudc tinh
a doi vai tap thudc tinh A duogc dinh nghia
boi

SIG}" (a)=DIS(Au{a})-DIS(A)
Pinh nghia 9. Cho hé quyét dinh da tri
DS=(U,ATU{d}), Ac AT vaacA. Do

quan trong cda thudc tinh a trong tap thude
tinh A duogc dinh nghia boi
SIG] (a)=DIS(A)-DIS(A-{a})

Tir Ménh dé 1 ta c6 SIGy"(a)>0 va
SIGy(a)=0 Do do, SIGY'(a) va
SIG} (a) dugc tinh boi luong thay déi ham
phén biét m¢é rong khi thém thudc tinh a vao
A hodc loai bo a khéi A va SIGy"(a),
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SIGY (a) cang 16n thi luong thay ddi nay
cang 16n, hay thudc tinh a cang quan trong va
nguoc lai.

Tiép theo, bai bdo d& xuat thuat toan
heuristic tim mot tap rat gon tot nhat theo ti€u
chuan danh gia d6 quan trong cua thudc tinh.
Y tudng cua thuat toan 1a xuit phat tir tap
{@}, lan luot bd sung
vao tap R cac thudc tinh cé d6 quan trong lon
nhat cho dén khi tim duoc tip rat gon.

thudc tinh rong R =

Thuit toan heuristic tim mot tap rut gon
stt dung ham phén bi¢t mé réng
Piu vao: Hé quyét dinh da tr

DS =(U,AT u{d}).
PAau ra: Mot tap rat gon R
1. R=J;

// Thém dan vao R cdc thuéc tinh cé dé
quan trong lon nhat;

2. While DIS(R) = DIS(AT) do
3. Begin
4. Foreach ae AT —R tinh
SIGy" (a) =DIS(Ru{a})-DIS(R);
5. Chona, € AT —Rsao cho
SIG3" (a,,) = Max {SIGY" (a)} ;

eAT-R
6. R=RuUl{a,};

7. End;
//Loagi bo cac thugc tinh dw thira trong R néu co;
8. Foreach aeR

9. If DIS(R-
R=R-{a};

10. Return R ;
Panh gia dj phire tap cia thuit toan:

Gia str k 1a s6 thudc tinh diéu kién va n 1a s6
doi tuong.

Ta c6 d¢ phirc tap dé tinh M, Ia O(knz) ,
do d6 d6 phuc tap tinh DIS(AT) Ia
O (knz) . Xét vong 1ap While tir dong 1énh 2
dén dong 1énh

{a})=DIS(R) then

22

7, 49 phirc tap dé tinh tat ca cac SIG(a) la
(K+(k=1)+..+1)*kn” = (k*(k-1)/2) *kn’ =O(K'n?)

Do phuc tap thoi gian dé chon thudc tinh co
dd quan trong 16n nhat 1a

k+(k=1)+..+1=k*(k-1)/2=0(K).
Do do, @ phuc tap cia vong lap While Ia
O(ksnz). Tuong tu, do phtrc tap cta vong
lap For1a O (kznz) . Vi vy, d6 phtc tap cua
Thuat toan 12 1a O (k°n?).

Vi du 5 Xét hé quyét dinh da trj
DS =(U,AT U{d}) cho & Vi du 1. Ap dung
Thudt toan tim tap rat gon R ta co:

bit R= vatinh:

SIGY" (a,)=DIS({a,})-DIS(2)=DIS({a})=0
SIGS" (a,)=DIS({a,})-DIS(2)=DIS {a,})=0
SIGY" (a,) = DIS({a,})-DIS @) DIS ({a,})=10
SIG3" (a,)=DIS({a,})-DIS (@) =DIS({a,})=4

Chon thudc tinh @, c6 do quan trong 16n nhit

va R={a3}. Tr Vi du 4 ta c6
DIS(AT) =12, do do
DIS(R) = DIS(AT).

Chuyén vong lip thir 2 va tinh:

SIGY) (a,)=DIS({a,a})-DIS({a,}) =10-10=0
SIG}y! (a,)=DIS({a;,a})-DIS({a;}) =10-10=0
SIG, (a,)=DIS({a;,a,})-DIS (fay}) =12-10=2
Chon thudc tinh a, c¢6 do quan trong lén
R={a,a,}.

Ta thay DIS({a,a,})=DIS(AT)=12,

chuyén dén vong lap For thyuc hién kiém tra
tap R thu dugc.

nhat, va

Theo tinh toan o trén,

DIS({a,})# DIS(AT) va
DIS({a,})= DIS(AT). Do dé thuat toan
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két thic va R = {ag, a4} 1a mot rat gon “tbt
nhét” cua AT.

Két qua thwc nghiém thuat toan tim tap
rat gon

Méi truong thue nghiém la may tinh PC voi
cau hinh Pentium dual core 2.13 GHz CPU,
1GB b nhé¢ RAM, st dung hé di€éu hanh
Windows XP Professional. bd so liéu da tri
dugc chuyén doi tor bo so liéu trong kho
dit liéu [12]. V&i mdi bo s6 lieu, gia st U

1a s6 déi tugng, |C| 14 sb thudc tinh diéu kién,
|R| 1a s6 thudc tinh cua tap rat gon, T 13 thoi
gian thuc hién thuit toan (don vi l1a gidy s).
Cac thudc tinh diéu kién duoc danh so tha tu
tir 1 dén [C]|.

Thuat | Tap

todn |rat gon

sTT| Bosdlieu |U]|[C| ciia
|R| T | thuat

toan

1 | Hepatitis.data [155| 19 | 3 |0.735({2, 15,
16}

2 |Automobile.data|205| 25 | 6 |4.567| {1, 2,
7,14,

20,

21}

KET LUAN

Dua trén y tudng ma tran phan bi¢t va ham
phan biét [8] trong 1y thuyét tap thd truyén
thdng, trong bai bao nay tac gia xdy dung
cong cu ma trdn phan biét md rong va ham
phan biét mo rong dé xay dung thuat toan tim
tap rut gon cia hé quyét dinh da tri.

Dinh hudng nghién ciru tiép theo 1a xay dung
cac thudt toan gia tang tim tap rat gon cua h¢
quyét dinh tdp gia tri trong truong hop bd
sung hodc loai bo tap thudc tinh.
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SUMMARY
DATA MINING USING ROUGH SETS THEORY

Ninh Van Tho”
College of Technology - TNU

Rough set theory has been used effectively in the steps of the process of data mining and
knowledge discovery. In this simplified attributes reduction by rough set theory was important
problem in data mining in general and in shortened particular attributes. In fact the data are often
diverse, rich but sometimes can be excessive or inadequate, which affects knowledge discovery
from data. In this paper, the author use a generalized discernibility matrix rough set model
tolerances to build algorithms attribute reduction in set-valued information systems and illustrate
the results of the algorithm through experimental program.

Keywords: Tolerance-based rough set, rough set, decision system, set-valued decision system,
attribute reduction, reduct
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