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vé phwong phap rut gon thugc tinh trong bang
quyet dinh VO’l mlen tri thuoc tinh nhan gia tri
s0 theo tiép can tap thé mo
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Abstract: Attributes reduction based on rough set
is interesting research area. However, the attributes
reduction algorithms based on rough set is done on
the discrete domain decision tables (that is applied
discretization methods). In recent vyears, some
researchs on fuzzy rough set based directly attribute
reduction in numeric domain decision tables have
been studied. This paper proposes fuzzy rough set
based directly attribute reduction method in numeric
domain decision tables. The experiment results
showed that the fuzzy rough set method has better
classification accuracy than rough set theory.
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I.GIGI THIEU

Rut gon thudc tinh 1a bai toan quan trong trong
budc tién xu ly sb lieu voi muc tidu 1a loai bo cac
thudc tinh du thira nhim nang cao tinh higu qua cia
cac thuét toan khai pha dit liéu. Ly thuyét tap tho [13]
1a cong cu hiéu qua giai quyét bai toan rut gon thudc
tinh trong bang quyét dinh va duoc cong ddng nghién
ciru Vé tap tho thuc hién lau nay. Pé thuc hién cac
phuong phap rit gon thudc tinh theo tiép can tap tho,
cac thude tinh c6 mién gia tri sb, lién tuc can duoc roi
rac hoéa. Tuy nhién, cac phwong phap roi rac hoa dir
liéu khong bao toan dugc sy khac nhau ban dau giira
cac gia tri thudc tinh. Vi dy, vdi thude tinh “Nhiér do
co thé”, gia sir hai dbi twong x va y c6 nhiét do co thé

tuong tng 1a 39.5 d6 va 39.6 d6 dugc roi rac hoa
thanh mot gia tri “Nhiér d6 cao”. Trén bang quyét dinh
mai, hai d6i twong X va y co gia tri bang nhau trén
thugc tinh "Nhiét dg co thé” va khong bao toan duoc
su khac nhau 1a 0.1 do trén bang quyét dinh ban dau.
Do d0, cac phuong phap roi rac hoa dit liéu khong bao
toan “ngir nghia” cua dir lidu goc va co thé lam giam
d6 chinh xac phan 16p trén dir liéu gbc. Dé giai quyét
bai toan rat gon thudc tinh truc tiép trén cac bang
quyét dinh c6 mién trji thudc tinh nhan gia tri sd, lién
tuc nham khac phuc nhuoc diém trén, trong may nim
gan day cac cong trinh nghién ciru dé xuat huong tiép
can mai st dung 1y thuyét tap thé mo

Ly thuyét tap thd mo (Fuzzy Rough Set) do D.
Dubois va cac cong su [4, 5] d& xuat mé ra mot huong
nghién citu méi v& rit gon thude tinh trén cac bang
quyét dinh mo va cac bang quyét dinh c6 mién tri
thugc tinh nhan gia tri s6, lién tyc. Ly thuyét tap tho
mo 1a sy két hop cua 1y thuyét tap tho [13] va 1y thuyét
tap mo [11] nham x4p xi cac tap mo dua trén mot
guan hé twong tu (similarity relation) dugc xac dinh
trén mién gia tri thudc tinh. Trong 1y thuyét tap tho,
hai ddi tuong 1a tuong duong trén tap thudc tinh R,
hay d6 tuong tu 1a 1, néu gia tri thudc tinh cua ching
bang nhau trén tit ca cac thudc tinh trong R. Nguoc
lai, chung la khong twong duong, hay d¢ tuong tu la 0.
Trong 1y thuyét tip thé mo, quan hé tuong tu thay thé
guan hé twrong dwong nham xac dinh do twong ty cua
hai ddi tuong. Do tuong ty 1a mot gia tri nam trong
khoang [0, 1] cho thiy tinh gan nhau, hay tinh twong
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tu, cia hai d6i twgng. Céac nghién ciru lién quan dén
rit gon thudc tinh theo tiép can tap thd mo tap trung
vao hai huéng chinh: hudng thir nhat 1a sir dung tap
thd mo dé giai quyét bai toan rat gon thudc tinh trén
cac bang quyét dinh mo (bang quyét dinh véi gia tri
thudc tinh 1a cac tap mo) trude khi thuc hién cac thuat
toan trich loc hé luat mao vai cac cac cong bd dién hinh
1a[6,7, 8, 15, 18, 19, 20, 24]; huéng thir hai giai quyét
bai toan rat gon thudc tinh truyc tiép trén cac bang
quyét dinh c6 mién trj thudc tinh nhan gia tri s, day la
hudng nghién ctru cua bai bao nay.

Theo hudng tiép can rat gon thudc tinh truc tiép
trén cac bang quyét dinh co6 mién tri thudc tinh nhan
gia tri 6, trugc hét mot quan hé tuong tu duogc dinh
nghia trén mién gia tri thudc tinh. Tiép theo, cac ma
tran quan hé duogc xay dung. Ma tran quan hé cho
phép xéc dinh gia tri ham thudc cua cac ddi tugng ddi
véi mdi 16p twong tu mo. T d6, ham thudc cua cac
tap xap xi dudi mo, Xap xi trén mo, mién duong mo
dugc tinh dya vao cac toan tir Xap xi trong 1y thuyét
tap thdo mo [4, 5]. Trén co s& do, cac phuong phap rut
gon thudc tinh duoc xdy dung dua trén nén ting mo
rong cac phuong phéap rat gon thudc tinh theo tiép can
tap tho truyén thdng. Pong gop quan trong vé huéng
nghién ctru ndy phai ké dén cac cong trinh [1, 2, 3, 21,
22,23, 25]. Trong cac cOng trinh nay, cac tac gia xay
dung ma tran phan biét mo dua trén ma tran quan hé
va dé& xuat thuat toan tim tat ca cac tap rut gon bang
cach mo rong phuong phap rut gon thudc tinh dua trén
ma tran phan biét trong 1y thuyét tap tho truyén théng.
Tuy nhién, cac tac gia chua cong bd thuat toan
heuristic tim mét tap rat gon tét nhit dya trén tiéu
chuin chat luong phéan 16p hay do quan trong cua
thudc tinh. Trong cong trinh [8, 17], cac tac gia xay
dung cac phuong phap rit gon thudc tinh dga trén
entropy Shannon. Céc tac gia trong [8, 17] cling minh
chang bang thuc nghiém rang, phwong phap rat gon
thudc tinh theo tiép can tap thd mo c6 do chinh xéac
phan 16p tét hon phwong phép rat gon theo tiép can 1y
thuyét tap tho truyén thong (sau khi roi rac hoa dir
liéu) trén mot s6 bo dir lidu thir nghiem.
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Trong bai bdo nay, chung to6i dé xuit thuat toan
heuristic rat gon thudc tinh trong bang quyét dinh co
mién tri thugc tinh nhan gia tri sé st dung do phu
thugc mo cua thudc tinh trong tap thdé mo. Thuat toan
dé xuat tim mot tap rat gon tét nhat theo tiéu chuan
chat lugng phan 16p (46 quan trong cua thudc tinh), do
d6 hiéu qua hon cac cong bd trong [1, 2, 3, 21, 22, 23,
25]. Do str dung d6 phu thudéc mo cia cac thude tinh
nén thuat toan dé xuat cé khoi lugng tinh todn nhé hon
thuat toan trong [8, 17] su dung cong thuac entropy
Shannon mo. Két qua thir nghiém trén mot s6 b s6
liéu cho thiy, phuong phap dé xuat c6 do chinh xac
phan 16p tét hon so v6i phuong phap sir dung d6 phu
thuoc cua thudc tinh theo tiép can 1y thuyét tap tho
truyén thong. Hon nita, phuong phap d& xuat co do
chinh x4c phan 16p tét hon cac phuong phéap dua trén
entropy Shannon m¢ trong [8, 17]. Cau triic bai bao
nhu sau. Phan 2 trinh bay mot s& khai niém co ban
trong 1y thuyét tip thé mo. Phan 3 trinh bay phuong
phap rut gon thudc tinh sir dung d6 phu thuéc mo cua
thudc tinh theo tiép can tap thé mo. Phan 4 trinh bay
két qua thar nghiém. Cubi cung 1a két luan va hudng
phat trién tiép theo

Il. CAC KHAI NIEM CO BAN

Phan nay trinh bay mot s khai niém co ban trong
ly thuyét tap tho truyén thong cua Pawlak [13] va ly
thuyét tap thé md do D. Dubois va cac cong su [4, 5]
dé xuat.

Mo hinh tap tho truyén théng do Pawlak [13] dé
XUt dira trén quan hé tuong duong dé xap xi tap hop.
Xét bang quyét dinh Ds =(U,CuD), Mi tap thuoc
tinh PcC xac dinh mot quan hé tuong duong
IND(P)={(u,v)eUxU|vacP,a(u)=a(v)}- Néu
(u,v) € IND(P) thi u va v khong phan bi¢t dugc nhau
bai cac thude tinh trong P. Ky hiéu 16p twong duong
chra doi twong u la  [u],, khi  do
[u], ={veUl(uv)eIND(P)}. V6i XcU, cic tap

CX ={ucU][u], =X} V& CX ={ueU [u], nX =2} tuong
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ng goi 1a C-xdp Xi dudi, C-xdp xi trén cua X. Ta goi
P pos, (D)= | J (cx) 1 C-mién duwong cta D. D&
XeU/D

thdy POS, (D) la tap cac déi tuong trong U duoc phan
l6p ding vao cac 16p cua u /D St dung tap thude tinh C.
D6 phu thudc caa tap thude tinh C vao tap thude tinh D
trong 1y thuyét tap tho truyén théng, ky hidu la 7 (D),
duoc dinh nghia nhu sau:

POS (D)
k=7:(D =7‘ c
7c( ) ‘U‘
v6i |S]1a Iye luong cta tap S. Néu k =1 thi D phu thude
hoan toan vao C. Néu 0<k <1, D phu thudc bo phan
vao C. Tiép theo, ching t6i trinh bay cac khai niém trén
trong 1y thuyét tap thd mo trong [4, 5].

Trong mo hinh tdp thé mo, mét quan hé tuong tu
(similarity relation) dwoc sir dung thay thé quan hé
tuong duong dé xap xi cac tap mo. Cho U 1a tap céc
ddi twong, mot quan hé R dugc dinh nghia trén U duoc
goi 1a quan hé twong ty néu R théa mén céc tinh chét:
tinh phan xa (reflexive) R(X, X) =1, tinh ddi xing
(symetric) R(x,y)=R(y,x) va tinh béc cau sup-min
(sup-min transitive) R(x,z)> min{R(x, y), R(y,z)}) voi
moi X,y,zeU . Quan hé tuong tu R x4c dinh mot phan
hoach m¢ trén U, ky hiéu U /R :{[X]R‘XEU}, trong
do [x]. 1a mot 16p twong dwong md tuong tng voi doi
tuong X, ham thudc dugc x&c dinh bdi cong thuc
H, (¥) = 12 (%, y) = R(x,y) véimoi y cU.

Gia st F 1a mot tdp mo va R 1a mét quan hé tuong
tu xac dinh trén U, khi d6 tap mo Xép xi dudi R (F)Vé
tap mo xép Xi trén ﬁ(F) cua F 1a cac tdp mo va ham
thudc cua cac ddi tuong x eU duogc xac dinh nhu sau:

ﬂg(F)(X)=inj max(l—,uR(x, Y), e (y)) (1)

iy (X) = supmin( e (x.). e () )
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V6i g (y)= e (xy), khi d6 tap m& xap xi duéi
B(F)Vé tap mo xép Xi trén ﬁ(F) dugc viét lai nhu

Sau:

e () =inf max(L—piy ().t (v)) O

He, (x)=sup min(u[X]R (Y), e (y)) (4)

yeU

Cap (R(F),R(F)) duoc goi 1a tap thé m. D@ thay
rang mot tap hop (tap rd) bat ky X cU c6 thé xem la
mot tdp mo, ham thudc 4 (y)=1 vél yeX va
sty (y)=0 vOi yg X . MO hinh tap thd md ¢6 thé xem
1a viéc sir dung quan hé twong tu dé xap xi tip mo
(hodc tap r8) bang tap mo xap xi dudi va tdp md xap
xi trén.

Cho bang quyét dinh c6 mién tri thudc tinh nhan
gia tri s6 DS =(U,cuD) Vi
C={c,,...,C, . Gid str mot quan h¢ twong tw R bat ky
xac dinh trén mién gia tri cua cc thudc tinh didu kién
ceC. Taky hiéu ¢, la quan hé R xac dinh trén thudc
tinh diéu kién ¢, € C, k =1.m. Khi d6, khai ni¢m mién
duong POS, (D) trong 1y thuyét tap tho truyén thong
dugc mé rong thanh khai niém mién duong mo cua
tap thudc tinh D ddi véi tap thudc tinh C dya trén quan
h¢ R, ky hi¢u la POS_ (D) . POS, (D) 1a mot tap mo
ma ham thudc cua cac ddi twong x cU duoc dinh nghia
nhu sau [18].

luPOSC(D)(X): sup luc(x)(x) ®)

XeU/D =

Dua trén khai niém mién duong mo, d6 phu thudc
ctia tap thudc tinh didu kién C vao tap thudc tinh quyét
dinh D dua trén quan hé R duoc dinh nghia theo tiép
can tdp thé mo nhu sau [18].

Hpos (D)(X)‘ Z u Hpos (D)(X)
D — c — X€l c 6
7e(P)=y Y v

Theo hudng tiép can rut gon thudc tinh truc tiép
trén cac bang quyét dinh thudc tinh sd, ma trin quan
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hé xac dinh trén thudc tinh C, 1a ma tran vuong cap n

dugc dinh nghia nhu sau [21]

m(e) 5],

voi mi =¢ (u,u;), i=1.n,j=1.n. O day, G (u,u;) 1a
gid tri cla quan hé gifra hai doi tuong u, va u;. Khi

do6, ma tran quan hé mo xac dinh trén tap thudc tinh
diéu kién C duoc dinh nghia [21]

M(c)=[m ],

voi mS = min {m* 1= min{m%, m&, ..., m™
i~ im L j o j

D@ thdy rang, voi phan tir mif cua ma tran M (C)

ta co miJ?:C(ui,uj), i=1.n,j=1.n, voi

C(uuy) = s (U,u;) = g (u;) - T ma trén m(c)

cho phép xac dinh duoc cac 16p tuong duong mo
mg m;

ul =—L+.+—2

[k =

thuoc phan hoach mo

n

U /C={[Ui]c‘ui eu}. Khi @6, ham thudc cua cac tap

mo x4p xi dudi, tip mo xap xi trén, mién dwong mo ¢o
thé dugc tinh dya vao cac cong thic (3), (4), (5) tuong
ung va tu d6 tinh dugce do phu thudc cua tap thudce tinh
diéu kién C vao tap thudc tinh quyét dinh D theo cong
thie (6).

111. RUT GQN THUQC TiNH TRONG BANG
QUYET PINH VOI MIEN TRI THUQC TiNH
NHAN GIA TRI SO

Nhu da trinh bay & phan I, trén 16p bai toan rat gon
thudc tinh truc tiép trén bang quyét dinh v6i mién tri
thudc tinh nhéan gia tri s theo hudng tiép can heuristic
st dung tdp thd mo, trong cdng trinh [17], cac tac gia
da dinh nghia tap rat gon dua trén entropy Shannon
mo va xay dung thudt toan heuristic tim mdt tap rat
gon tot nhat dya trén entropy Shannon mo. Trong
cong trinh [8], céc tac gia dinh nghia tap rat gon dua
trén d6 do luwong thong tin ting thém mo (fuzzy
information gain). Luong thong tin tang thém mo
duoc xay dung dua trén entropy Shannon mo. Cac tac
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gia trong [8] cling xdy dung thuat toan heuristic tim
mdt tap rut gon tdt nhat dua trén lugng thong tin tang
thém mo. Trong ca hai cong trinh [8, 17], cac tac gia
déu ching minh bang thyc nghiém rang rat gon thudc
tinh theo tiép can thé md c6 d6 chinh xac phan 16p tét
hon rat gon thudc tinh theo tiép can 1y thuyét tap tho
truyén théng. Tuy nhién, nhugc diém cua hai phuong
phap nay 1a déu sir dung cong thirc entropy Shannon
dé xay dung cac dinh nghia tdp rat gon, do do thoi
gian thuc hién kém hiéu qua do phai tinh toan cac biéu
thirc logarit. Trong bai bao nay, chung t6i st dung do
phu thuéc mo cia thude tinh thay cho dé do entropy
Shannon dé dinh nghia tap rit gon va xay dung thuat
toan heuristic tim mot tdp rat gon tdt nhat. Vi do phu
thudc md cua thude tinh khong phai tinh toan cac biéu
thirc logarit nén hiéu qua hon cac phuong phap dua
trén entropy Shannon trong [8, 17]. Chung t6i cling
ching minh bang thuc nghiém rang phuong phap dé
xuit ¢6 do chinh xac phan 16p cao hon cac phuong
phap dya trén entropy Shannon trong [8, 17].

Tuong ty phuong phap rat gon thudc tinh trong 1y
thuyét tap tho truyén thong, phuong phap dé xuit bao
gdm cac budc: dinh nghia tap rat gon dya trén d6 phu
thudc mo cta thugc tinh, dinh nghia d6 quan trong cua
thugc tinh dic trung cho chit luong phéan 16p cua
thudc tinh va xay dung thuat toan heuristic tim tap rat
gon t6t nhit dua trén tiéu chuan do quan trong cia
thudc tinh.

Dinh nghia 1. Cho bang quyét dinh DS =(U,C UD) ¢6
mién trj thudc tinh nhan gia tri sO , mot quan hé tuong tu
R duoc xac dinh trén mién gia tri cia céc thudc tinh. Véi
PcC,néu

1) 7,(D)=y.(D)

2) VpeP,y, (D) # (D)
thi P 1a mot tap rat gon ctia C dya trén d6 phu thudc
mo caa thude tinh.

Tir Pinh nghia 1, dé thay rang tap rat gon dua trén

d6 phu thugc mo cua thudce tinh twong duong voi tap
rat gon dua trén mién duong mo, tap rat gon dua trén
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mién duong mo la mé rong tdp rat gon dua trén mién
duong cua Pawlak theo tiép can 1y thuyét tap tho mo.
Dinh nghia 2. Cho bang quyét dinh DS =(U,CUD) ¢6
mién gi4 trj thudce tinh s6 va quan hé twong tir R x4c dinh
trén mién gid tri thudc tinh. V6i B=C, d6 quan trong
md cua thude tinh be C—B ddi véi tap thudce tinh B
duogc dinh nghia:

SIGB (b):}/Bu{b}(D)_}/B(D) ()

Do quan trong cua thugc tinh dic trung cho chét
lugng phan 16p cua thudc tinh diéu kién vao thudc tinh
quyét dinh va dugc st dung 1am tiéu chuédn lya chon
thudc tinh cho thudt toan heuristic tim tap rat gon sau
day.

Thuat toan F _RSAR (Fuzzy Rough Set based
Attribute Reduction). Thuat toan heuristic tim mdt tap
rut gon su dung d6 phu thudc mo cia thude tinh.
Pau vao: Bang quyét dinh gia tri thudc tinh s6
DS =(U,CuD), mét quan h¢ twong tu R dugc xic
dinh trén mién gia tri thudc tinh.
Pau ra: Mot tap rat gon tdt nhat P .
1. PO,
e (D) =0;
. Tinh ma trdn quan hé M (C) X

. While y_(D)#y.(D) do

Begin
For ce C—P tinh

SIGP (C):}/Pu{c}(D)_yP(D);
8. Chon ¢, €C—P saocho
SIG, (¢, ) = Max{SIG, ()}

ceC-P

2
3
4. Tinh Ve (D) :
5
6
7

9. P« Pu{c,};
10. Tinh 7o (D) ;

11. End;
12. Return P;
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Vi du 1. Xét bang quyét dinh c6 mién gia tri thudc

tinh  sb Ds:(uyc u{d}) cho ¢ Bang 1 voi
U ={u,,U,,u;,U,, U, Ug }» C={c,,C,,C,,C,,C5,Co ) -

Bdng 1. Bang quyét dinh mé ta Vi dy 1

¢ |¢ ¢ |¢c, ¢ |¢c |d
u |08 |02 06 |04 1 0 No
u, |08 |02 0 0.6 02 |08 Yes
u, 06 |04 08 |02 06 |04 No
u, |0 0.4 06 |04 0 1 Yes
u, |0 0.6 06 |04 0 1 Yes
Ug 0 0.6 0 1 0 1 No

Gia st trén mién gia tri cua thudc tinh ¢, e C, quan

h¢ tuong tu ¢, duoc dinh nghia nhu sau [8]

e OO O I CYCV Y Y @)

Imax(c,) —min(c,)|"  |max(c,)—min(c,)|

¢ (u,u;) =

0,otherwise
Véi max(c, ), min(c,) twong tmg 1a gia tri lon
nhét va gia tri nho nhét cta mién gia tri thudc tinh C,
Ap dung cic buédc cia Thuat toan F RSAR tim mot

tap rit gon cua bang quyét dinh. Trudc hét, tinh cac
ma tran quan hé trén cac thudc tinh diéu kién M (Cl)'

M(c.): M(c;): M(c,)» M () M(c;)- Tirdo, tinh ma

tran M (c):

M (C) =

o Ok O O O
O B O O O O
R O O O O O

O O O O O -
O O O O+~ O
O O O O O

Ta c¢ob ,{uz,u4,u5}}. Xét

(x) 1a tap mo voi

U /{d}={{u,u, U,

X ={u;,u;,Ug}» Xap xi mo dudi

(@] ——

ham thudc cua x eU tinh boi

Heo0) (X) = 0 max (1‘/’1x1c () Ay ) (y))
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Tur ma tran M (C) ta co

1 0 0 0 0 O
Ul =—+—+—+—+—+—
u u, U, u, U U

Do d6 g, , (1) =inf{L11111}=1, tuong
ty ta c6 'ug(‘ul,u3,u6})(u2):0’ /uc({ul,ug,ue})(u3):1’

u1 U, u6 (U4)

3

Us

U1 Us, Us

y (us)=0
(1 (Us) =1 (s (U1) =0,
(10 (U2) =1 (orssaey (Us) =0,
y () =1 oy (U) =1,

u2 Uy, u5
u.)=0.
/JQ({UZ'UA'US})( 6)
Tu do, ham thudc cua cac doi tugng doi voi mieén

duong mo POS, ({d }) la:

Hoos (i) (1) = S“p{”s<{u1,ug,u6}) (1) Ao <”1)} =L
Hoos_(1a1) (uy)=1, Heos, ((a)) (us) =1, Heos, ((a}) (U4) =1,
yposc({d})(UB)zl. T do:

Ap dung cac budc cua Thuit toan F_RSAR ta co
7, ({d})=0.167. », ({d})=0. 7, ({d})=0.167,

7, ({d})=05, ,_({d})=0467, y_({d})=0467.
Chon thudc tinh ¢, c6 do quan trong 16n nhét va
P ={c,}. Thuc hién vong lap While. Xét cac thude
tinh C, ta co:

SIG, (c)=7,,, ({d})-7, ({d})=1-05=05. Tuong ty
SIG, (c,)=05, SIG, (c;)=0, SIG, (c;)=025,
SIG,, (cs)=0.5. Khong mat tinh tong quét, chon

c6 d0 quan trong 16n nhat va

o ({d})=1=7.({d}), do

thuoc tinh C,

P={c,c,}. Khidotaco y
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d6 thudt toan dung va P = {cl, c 4} la mot tap rat gon tbt

nhit cua bang quyét dinh DS.

Thuat toan F_RSAR tim dugc mot tdp rat gon cia
bang quyét dinh dua trén d6 quan trong ctia thudc tinh
(d3c trung cho chit lugng phan 16p cua thudc tinh)
nén hi€u qua hon cac thuat toan tim tat ca cac tap rut
gon theo hudng tiép can ma tran phan biét trong cac
cong trinh [1, 2, 3, 21, 22, 23, 25]. Thuat toan
F_RSAR str dung d6 phu thudc cia thudc tinh dé tim
tap rat gon, do do co khdi lugng tinh toan nho hon cac
thuét toan theo huéng tiép can entropy Shannon trong
[8, 17]. Dé théy rﬁng, tap rat gon thu dugc cta Thuat
toan F RSAR bao toan mién dwong md. Phén tiép
theo, chiing t6i tién hanh thir nghiém phwong phap dé
xudt trén mot s6 b dir lidu thir nghiém dé 1am rd hai
van dé sau: 1) Tinh hidu qua cua hudng tiép can tap
thé mo so v6i hudng tiép can tap thd truyén théng vé
dd chinh xac phan 16p sau khi rat gon thudc tinh; 2)
Tinh hiéu qua cta thuat todn dé xuét véi thuat toan
trong cong trinh [8] vé& d6 chinh x4c phén 16p.

V1. KET QUA THUC NGHIEM

Chung t6i chon 8 bd dit liéu mau tir 1dy tir kho dit
lidu UCI [26] c6 mién trj thudc tinh nhan gia tri s6 cho
& Bang 2 dé tién hanh thir nghiém. Moi trudng thir
nghiém 1a may tinh PC véi cdu hinh Pentium dual core
2.13 GHz CPU, 1GB b nhé RAM, sir dung hé diéu
hanh Windows 7.

Bdng 2. B¢ s6 liéu thir nghiém

TT | Bodirlitu | So thudc tinh So doi
diéu kién twong

1 Ecoli 7 336

2 lonosphere 34 351

3 Wdbc 30 569

4 Whphbc 33 198

5 Wine 13 178

6 Glass 9 214

7 Magic04 10 19020

8 Page-blocks | 10 5473

Trudc hét, ching t6i tién hanh thir nghiém nham
danh gia do chinh x4c phan 16p trén cac bd sb licu
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mau sau khi thuc hién thuat toan F _RSAR va thuéat
toan rut gon thudc tinh st dung d6 phu thudc cua
thudc tinh trong 1y thuyét tap tho truyén thong (goi tat
1a thuat toan RSAR). D¢ tién hanh thir nghiém, ching
to1 thuc hién cac cong viéc sau:
- Cai dat thuat toan roi rac héa dir liéu bang phwong
phap equal-width [12], thuat toan RSAR, thuat toan
F_RSAR sit dung quan hé tuong tu trong [8], thuat
toan phan 16p SVM [9], C4.5 [10] bang cong cu Java.
- Thuc hién thuit toan roi rac hoa equal-width va
thuat toan RSAR dé tim tap rat gon theo tiép can tap
tho.
- Thyc hién thuit toan F_RSAR dé tim tap rit gon
tryc tiép tir bang quyét dinh ban diu theo tiép can tap
thd mo st dung quan hé tuong tu & cong thic (8)
trong cong trinh [8]
- Trén bang quyét dinh thu duoc ciia hai cach tiép
can, chon 2/3 dbi tuong diu tién dé 1am tap huin luyén
(training), 1/3 d6i tuong con lai 1am tap kiém tra (test).
Thyc hién thuat toan SVM, C4.5 trén tap huin luyén
va danh gid do chinh xac phéan 16p trén tap kiém tra.
Tu d6, danh gia d6 chinh xac phan 16p cua hai cach
tiép can.

Bang 3 1a két qua thir nghiém trén 8 bo sd lidu
duoc chon voi |U| 1a s6 d6i tuong, |C| 1a s6 thude tinh

diéu kién, |R| 1asb thudc tinh cua tép rat gon.

Tap V-2, S6 16 (36), thang 12/2016

Bdng 3. Két qua thir nghiém rit gon thudc tinh theo tiép
can tdp tho va tdp thoé mo

Ruiit gon thudc tinh Ruiit gon thudc tinh theo
theo tiép can tap thé tiép cin tip thé mo
(RSAR (F_RSAR)
me | V][ [C] IR] 26 ) e IR[| o6 ) ne
T licu chinh chinh chinh chinh
T xdc xac xac xac
phan phan phian phian
16p 16p 16p 16p
SVM C45 SVM C4.5
1 Ecoli 336 0.851 0.819 7 0.865 0.855
2 lonos 351 0.814 0.802 15 0.937 0.915
phere 4 0
3 Wdbc 569 0.795 0.784 19 0.980 0.975
0
4 Whphbc 198 0.718 0.704 19 0.825 0.818
3
5 Wine 178 0.814 0.802 10 0.955 0.920
3
6 Glass 214 0.815 0.795 7 0.891 0.882
7 Magic | 190 0.745 0.715 6 0.782 0.765
04 20 0
8 Page- 547 0.758 0.725 7 0.865 0.855
blocks | 3 0

12
1
. %—:&
0.6
== RSAR
0.4
—B—F RSAR
0.2
0 T T T T

Hinh 1. B¢ chinh xdac phdn lop F- RSAR va RSAR

T Bang 3 va Hinh 1 ta thiy, tp rat gon cua
F_RSAR nhiéu thudc tinh hon RSAR. P9 chinh xac
phan 16p sau khi rat gon thudc tinh theo tiép can tap
thd mo (F_RSAR) cao hon d6 chinh xac phan 16p theo
tiép can tap tho truyén thong (RSAR).

Tiép theo, chung toi tién hanh thir nghiém dé danh
gia thuat todn dé xuat (F_RSAR) voi thuat toan tim
tap rat gon theo tiép can tdp thé md st dung luong
thong tin tang thém (information gain) duwa trén

entropy Shannon, goi la thuat todn
GAIN RATIO AS FRS [8]. DPé tién hanh thu
nghiém, ching t6i cai dat thuat toan

GAIN_RATIO_AS_FRS trong [8] va thuat toan
F_RSAR. Ci hai thuat toan déu dung quan hé tuong tu
O cong thic (8) trong cong trinh [8]. Chay 02 thuat
toan trén 8 bo dit liéu thir nghiém. Két qua thir nghiém
cho & Bang 4.
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Bdng 4. Két qua thir nghiém thudt todn
GAIN RATIO _AS FRS va thudt toan F_RSAR

Thuit toan
GAIN_RATIO_AS_FR
S

Thuit tosn F_RSAR

) R|| pa PH R[| pa D)
R ENEREERE
T | | chinh chinh chinh | chinh
liéu
T xac xac xac xdc
phan phan phan phan
16p 16p 16p 16p
SVM C4.5 SVM | C45
1 Ecoli 336 7 6 0.814 0.802 | 7 0.865 | 0.855
2 lonosp | 351 34 | 13 0.916 0.904 | 15 | 0.937 | 0.915
here
3 Wdbc 569 30 | 17 0.925 0917 | 19 | 0.980 | 0.975
4 Wpbc 198 33 | 17 0.815 0.804 | 19 | 0.825 | 0.818
5 Wine 178 13 |9 0.910 0.902 | 10 | 0.955 | 0.920
6 Glass 214 9 7 0.891 0882 | 7 0.891 | 0.882
Magic 1902
7 10 | 6 0.782 0.765 | 6 0.782 | 0.765
04 0
Page-
8 5473 10 | 6 0.852 0.848 | 7 0.865 | 0.855
blocks
1.2
1
0.8 N\A
0.6 ——F_RSAR
0.4
—B—F_GAIN_RATIO_AS_FR
0.2 S
0
$ 3
S FFFEE
& & é’)o
0 Q®

Hinh 2. D¢ chinh xac phdn Iop ciia GAIN RATIO AS FRS
va F_RSAR

Tir Bang 4 va Hinh 2 ta thdy, trén cing mot quan
hé tuong tu dugc sir dung, do chinh xac phan lop sau
khi thuc hién thuat toan dé& xuit F RSAR cao hon do
chinh xac phan 16p sau khi thyc hién thuat toan
GAIN RATIO AS FRS trong [8]. Bang 4 ciing cho
thiy, tap rat gon cua thuit toan dé& xuit F_RSAR bao
toan mién dwong md va nhidu thudc tinh hon so véi
thuat toan GAIN_RATIO AS FRS trong [8].

Tap V-2, S6 16 (36), thang 12/2016

V. KET LUAN

M0 hinh tdp thé mo do D. Dubois va cac cong su
[4, 5] @& xuat 1a cong cu hidu qua dé giai quyét bai
toan rat gon thudc tinh truc tiép trén cac bang quyét
dinh c6 mién tri thugc tinh nhan gia tri s6. Trong bai
béo nay, chiing toi dé xuat thuat toan heuristic tim mot
tap rt gon cuia bang quyét dinh c¢6 mién tri thudc tinh
nhan gia tri s6 st dung d6 phu thuoc mo cua thudc
tinh theo tiép can tap tho mo.

Do phu thuéc mo cua thude tinh dwge xac dinh dua
trén ma tran quan hé sinh bai mét quan hé tuong tu
xéc dinh trén mién gia tri thudc tinh. Thyuc nghiém trén
cac bo s6 lisu UCI cho thdy, do chinh xac phan 16p
cua tap dir liéu sau khi thuc hién phuong phap dé xuat
cao hon do chinh xac phan 16p sau khi thuc hién rat
gon thudc tinh theo tiép can tap tho truyén thong.

Hon nita, phuong phap dé xuit c6 do chinh xéac
phan 16p cao hon phuong phap tiép can dua trén
entropy Shannon trong coéng trinh [8]. Mat khac,
phuong phap dé& xuat khong phai tinh cac cong thic
logarit ctia entropy Shannon nén thoi gian thuc hién
hiéu qua hon phuong phap trong [8].

Vé dinh hudng nghién ctu tiép theo, thr nhat 1a
tim kiém cac d6 do hiéu qua dé giai quyét bai toan rit
gon thudc tinh theo tiép can tap thd md nham nang cao
d6 chinh xac phan 16p, thir hai 1a tim kiém cac quan hé
tuong ty khac nhim ning cao do chinh xac phan 16p
sau khi rat gon thudc tinh.
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