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Tém tat: Hau hét cdc phuong phap rit gon thudc tinh theo tiép can tinh todn hat cla tap tho va tap thd mé rong hién
nay déu sit dung cic do do dé ddnh gid do quan trong clia thudc tinh ciing nhu dinh nghia tap riit gon. Cac do do nay
chi yéu lay xip xi do tuong tu giita cac hat thong tin md truc cdm ma khong thé hién day di mic do tuong tu vé mit
cAu triic, do d6 tap riit gon thu dugc con chua hiéu qua vé kich thuéc. Do d6, trong bai bdo nay chiing t6i dé xuit mod
hinh riit gon thudc tinh theo tiép cin topo md truc cam (Intuitionistic Fuzzy Topology - IFT). Trong dé d6 do do khac
biét giifa cic cd sé con (subbase) ctia IFT dugc dinh nghia d€ lam cong cu phén loai thudc tinh va ciu triic co s6 (base)
ctia IFT don vi dugc st dung d€ dinh nghia tap rit gon. Céc két qua phan tich vé phuong dién 1y thuyét va thuc nghiém
cho thiy phuong phap riit gon thudc tinh theo tiép can IFT cho tap riit gon c6 kich thudc nhd hon ding ké so véi tiép
can do do truyén thong, trong khi do chinh xdc phan 16p cda tap rit gon thu dudc c6 thé chip nhan dugc trong mot sd
bai toan thuc té.

Tw khoa: rit gon thudc tinh, tdp tho, tdp mo truc cdm, topo ,topo md truc cdm.

Title: Intuitionistic Fuzzy Topology-Based Attribute Reduction on the Decision Table

Abstract:  Most attribute reduction methods following the granular computing approach of rough sets and extended rough sets
today use metrics to evaluate the attribute’s importance and define the reduced set. These measures mainly approximate
the similarity between intuitionistic fuzzy granular but do not fully represent the structural similarity so that the resulting
reduct could be more efficient in size. This paper proposes an attribute reduction model according to the intuitionistic
fuzzy topological approach. The measure of the difference between the subbases is defined to evaluate the attribute’s
importance, and the unit base of the unit topology is used to define the reduced set. The results of the theoretical
and experimental analysis show that the attribute proposed method has a significantly smaller size than the traditional
measure approach, while the classification accuracy of the reduct is acceptable in some real problems.

Keywords: attribute reduction, rough set, intuitionistic fuzzy set, topology, intuitionistic fuzzy topology.

I. GIOI THIEU bang quyét dinh gbc ma khong phéi trdi qua qua trinh rdi
R rac héa di liéu. Khi d6 khai ni€ém cac hat thong tin mo

Rut gon thudc tinh 1a mot qua trinh tiél} XU ly dit liéu dua trén nén tap mS (Fuzzy Set - FS) [7] va hat thong tin
quan trong trong cic linh vic ,nhzfln \dang mau, khai thac d& e cam dua trén nédn tap md truc cam (Intuitionistic
liéu va hoc mdy. Trong thuc te, nhﬂiéu thudc tinh (attribute) Fuzzy Set - IES) [9, 10, 12] dudgc st dung. Pay la céc
hay cac dic trung (features) c6 thé loai bd khoi tap di liu

) b khdi niém md rong tif hat thong tin truyén thong dé xay
ma khong dnh hudng dén chat lugng cia md hinh dugc xay

¢ dung céc dd do md rong nhu: mién duong md truc cim
dung so véi tap dit liéu goc [2]. (Intuitionistic Fuzzy POS - IFPOS) [10], entropy mJ truc

Déi v6i cic bang quyét dinh c6 mién gid tri s6 (lién cam (Intuitionistic Fuzzy Entropy - IFE) [12], khoang cach
tuc). Céc thuat todn hién nay déu rit gon truc tiép trén cic md truc cam (Intuitionistic Fuzzy Distance - IFD) [9]. Trén
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0 s d6, cic thuat toan rit gon thudc tinh trén tip nén FS
va IFS dugc phat trién [9, 10, 12]. Tuy nhién cac thuét toan
ndy van st dung cdc do do d€ danh gia do quan trong cia
thudc tinh cting nhu dinh nghia tap rit gon. Cac d6 do nay
cht yéu lay xap xi do tuong tu gifta cac hat thong tin mo
truc cdm ma khong thé hién diy di mic do tuong tu vé
mit clu tric, do d6 tap rit gon thu dudc con chua hiéu
qua vé kich thudc.

Gan day tiép can rit gon thudc tinh trén nén khong gian
topo dudc nhiéu nha nghién ctiu quan tdm do nhiing mébi
lién hé vé céu triic giita tap thd va topo néi chung, tip thd
md tryc cam (Intuitionistic Fuzzy Rough Set - IFRS) va IFT
[2-4] néi riéng. Trong d6, mdt sb phuong phap xdy dung
topo da dudc dé xuét thong qua cic phuong phép tiép can
nhu: phuong phéap dua trén quan hé uu tién [11], phuong
phédp dua trén tdp tho (RS) [2-4]. Tuy nhién cac nghién
cliu ndy chi diing lai & khia canh 1y thuyét, chua c6 ting
dung rit gon thudc tinh hoan chinh cho bang quyét dinh
néi chung va dic biét d6i v6i bang quyét dinh c6 mién gia
tri s&/ lién tuc néi riéng.

Trong bai bdo nay chiing ti st dung ciu triic topo md
truc cam dé xiy dung mo hinh rit gon thudc tinh theo tiép
can Filter. Trong d6 tip nén IFS dudc st dung do IFS dudc
cong dong nghién cifu danh gia cao vé kha ning xii ly tot
céc trudng hop dii liéu nhiéu [8, 9, 10]. St dung do do
do tuong tu gitta cdc cAu tric co sd con md truc cim (IF-
subbsae) ctia IFT d€ danh gia thudc tinh va st dung ciu
triic ¢d s md truc cam (IF-base) don vi ctia IFT lam diéu
kién ding ctia thuit toan. Phan con lai ctia bai bdo dudc t&
chic nhu sau:

Phén II nhic lai mot s6 kién thic co ban vé tap nén IFS
va cau tric IFT. Phan III dé xuét phuong phap xiy dung
cau tric IFT va cdc phép toan tuong ting trén cic ciu tric
IF-base va IF-subbase. Phan IV dé xuit mo hinh rit gon
thuoc tinh theo tiép can Filter. Phan V trinh bay mot sb két
qua thuc nghiém va két luan dudc trinh bay trong Phan VI
cua bai bdo.

II. CAC KHAI NIEM CO BAN

Trudc khi di vao ciu tric IFT dugc dé xuat trong Phin
III ctia bai bdo, phan nay nhic lai mot sb khai niém vé
bang quyét dinh mién gid tri s6, cic dinh nghia va céc tinh
chit vé tap nén IFS va khong gian IFT.

Bang quyét dinh mién gid tri s6 dugc ki hiéu bdi trong
d6 O 1a tap khong rong cic ddi tugng, X 1a tap khong réng
céc thudc tinh diéu kién va Y 1a thudc tinh quyét dinh. Dbi
v6i mién gia tri cia mdi thudc tinh diéu kién trong X 1a
céc gia tri s6 lién tuc trong khi mién gid tri ctia thudc tinh
Y la cac gia tri r0i rac.

Dinh nghia 2.1: [3] Cho O 1a mot tap khac réng cac dbi
tugng. Tap md truc cam (IFS) A(Ajr) c6 dang:
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~ BéangI )

BANG QUYET PINH MIEN GIA TRI SO
U X1 X2 X3 X4 X5 X6 Y
o1 1.0 04 08 02 1.0 00 O
07 1.0 04 02 04 02 08 1
o3 08 06 10 00 06 04 O
o, 02 06 08 02 00 10 1
os 02 08 08 02 00 1.0 1
oo 02 08 02 08 00 10 O

Arp = {<0’ﬂA1F (0),vAr (0)) 10 € 0}
V6i mbi o € O , @6 thanh vién cta o in A;r dudc ki

hiéu bdi w4, : O — [0,1] , va d0 khong thanh vién cia
o in Arp dugce ki hiéu bdi ya,,. : O — [0,1], trong d6
0<pa,, (0)+ya,.(0) <1

Ménh dé 2.1: [3] Cho A;r va Byp la hai tdp md truc
cam xac dinh trén O. Ta co:

(1) Arr C Brr iff pa,, (0) < g (0) and ya,,. (0) 2
v,y (0) for all 0 € O.

(2) Ajp =By iff Ajp C Byr and By C Ajfr.

3) Arr = {{0.va,r (0) . pta, (0)) 1 0 € O}

(4) A;r N Byp = {< 0:Harr (0) Nty (0). > to€ 0}

Yar (0) V ¥B (0)
(5) A;jp UBjf = {< 0 s (0) V fyr (0) > i0€ 0}
Yo (0) A Vi (0)

Dinh nghia 2.2: [2] Topo md truc cam (IFT) xac dinh
trén O la mot ho 7~ cdac tap IFS trén O thdéa man céc tién
dé sau:

(T1) Oip, lip €T

(Ih) GinGreT :G1,GreT

(T3) U Gi ET:{GiZGiET,iEI}

Khi d6, cap (O, T) dudc goi la khong gian IFT.

Dinh nghia 2.3: [2] Cho O la tap khong réng cac dbi
tugng, khi d6 co sé (base) cua topo 7 trén O la mot tip
hgp B cla O sao cho:

(1) V6i moi 0 € O , tdn tai G € O sao cho o € G.

(2) Néu 0 € G| NG, , thi tdn G3 € B sao cho o € Gj.
Trong d6 G3 =G| NGy, va G1,G, € B.

Pinh nghia 2.4: [2] Cho khong gian topo md tryc cam
(0,7).Khidé S € 7 dudc goi la mot cd sé con (subbase)
clia 7~ néu giao hitu han cic phan ti cia S tao thanh co
sG (base) B cua T .

III. CAU TRUC TOPO MO TRUC CAM SU DUNG
QUAN HE UU TIEN MO TRUC CAM

Trudc khi di vao dé xuit phuong phép riit gon thudc tinh
cho bang quyét dinh theo tiép can IFT trong Phan IV ctia
bai bdo, phan niy dé xuit phuong phap xay dung cic tap
¢0 s6 mo truc cam (IF-base) va ¢o sG con md truc cam



(IF-subbase). Sau d6 12 mot s6 phép toan va tinh chit hoat
dong trén cac IF-base va IF-subbase dudc khao sat.

Dinh nghia 3.1: Cho bang quyét dinh DT = (0, X,Y).
V6i moi (m,n) € O va 6 € [0.5,1], quan hé vu tién IFR>
tuong dng véi thudc tinh a € X dudc x4c dinh nhu sau:
IFRE (m,n) = (n, fin, Yn)

Trong do:

_| 1=la(m)—a()| if pa(m,n) =6
Hn=V0  if  other )
Yn = I- HMn

Véi: p, (m,n) = M ; a(m) va a(n) la cac gia

tri cia m va n tuong tng véi thudc tinh a.

DPinh nghia 3.2: Cho bang quyét dinh DT = (0, X,Y)
va quan hé uu tién md tryc cam IFRZ tuong Ung véi thudce
tinh @ € X. Khi d6 v6i moi (x,y) € O, quan hé IFRZ ¢6
thé dudc biéu dién dudi ma trin quan hé md truc cdm nhu
sau: My = [IFRZ (x, y)]OxO'

Vi du 1: Cho bang quyét dinh DT = (0, X,Y) nhu trong
Bang I, v6i 6 = 0.5 ta co:

(1,0)
(1,0)
0.1
x' 0,1
0,1
0.1

(1,0)
(1,0)
0,1)
(0,1)
(0,1)
(0,1)

(0.8,0.2)
(0.8,0.2)
(1,0
0,1
0,1
0,1)

(0.2,0.8)
(0.2,0.8)
(0.4,0.6)
(1,0)
(1,0)
(1,0

(0.2,0.8)
(0.2,0.8)
(0.4,0.6)
(1,0)
(1,0)
(1,0)

(0.2,0.8)
(0.2,0.8)
(0.4,0.6)
(1,0)
(1,0)
(1,0

Pinh nghia 3.3: Cho bang quyét dinh DT = (0, X,Y)
va ma trin quan hé MZ, khi d6 IF-subbase S, dugc xéc
dinh nhu sau: S, = {SL, SR}

Trong d6 SE = M2 va SR = (M2)", véi (M2)" 12 ma
tran chuyén vi clia ma trdn M_.

Vi du 2: Tiép theo Vi du 1, ta c6:

(1,0) (1,0) (0, 1) 0,1) (0,1) (0,1)

(1,0) (1,0) 0,1 0,1) (0,1) (0,1)

or | (08,02) (0.8,02) (1,0) 0,1) (0,1) (0,1)
MZ)" = (0.2,0.8) (0.2,0.8) (0.4,0.6) (1,0) (1,0) (1,0)
(0.2,0.8) (0.2,0.8) (0.4,0.6) (1,0) (1,0) (1,0)

(0.2,0.8) (0.2,0.8) (0.4,0.6) (1,0) (1,0) (1,0)

Pinh nghia 3.4: Cho bang quyét dinh DT = (0, X,Y)
va hai IF-subbase S,,S, tuong tng cta p,q € X. Khi doé
giao cia S, va S, dudc xac dinh nhu sau:

SpnSy ={SFnSk.SknsSk} )

Pinh nghia 3.5: Cho bang quyét dinh DT = (0, X,Y)
va hai IF-subbase S,,S, tuong tng cta p,q € X. Khi do6
hop cia S, va S, dudc xac dinh nhu sau:

SpuS, ={Skusk sfusk} ?3)

Pinh nghia 3.6: Cho bang quyét dinh DT = (0, X,Y)
va S, = {SL, SR}, trong d6 S 1a IF-subbase trdi, va SR
la IF-subbase phai tuong tng cia a € X. Khi d6 IF-base
B, dugc xac dinh nhu sau:

B, =S, NS “)
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Ménh dé 3.1: Cho bang quyét dinh DT = (0, X,Y) va
IF-subbase B, tuong tng véi thudc tinh a € X dudc dinh
nghia bdi cong thic (4). Khi d6 B, 1a mot cd sé cua IFT
Ta.

Vi du 3: Tiép theo vi du 2, ta c6:

(1,0) (1,0) (0,1) (0,1) (0,1) (0,1) |
(1,0) (1,0) (0,1) (0,1) (0,1) (0,1)
8 - 0,1) (0,1) (1,0) (0,1) (0,1) (0,1)
X 0,1) (0,1) (0,1) (1,0) (1,0) (1,0)
0,1) (0,1) (0,1) (1,0) (1,0) (1,0)
| (0,1) (0,1) (0.1) (1,0) (1,0) (1,0) |

IV. PHUONG PHAP RUT GON THUQC TINH
THEO TIEP CAN TOPO MO TRUC CAM

Trong phan nay ching toi d& xuét thuit todn rit gon
thudc tinh theo tiép can Filter, st dung cAu triic IFT dugc
dinh nghia trong Phan III ctia bai bdo. Trong d6 do do do
khdc biét gilta cac IF-subbase dudc xay dung d€ dinh gia
thuoc tinh va st dung IF-base ctia IFT don vi d€ 1am diéu
kién ding cta thuat toan. Cubi cling 1a phan danh gia do
phtic tap cta thuét toan.

1. D6 do do khac biét gilta cac ¢o sG con cia topo
mo truc cam
Pinh nghia 4.1: Cho bang quyét dinh DT = (0, X,Y) va
hai IF-subbase S, S, tuong ung cua thudc tinh p,q € X.
Khi d6 khéac biét cia S, va S; dudc xac dinh nhu sau:
¢ (Sp-Sq)

1 9] Lr: L Lr: L1+
o1 2 (|3,, [i] U SL []] - |SE [i] 0 SL [l]|)
l)

Ménh dé 4.1: Cho bang quyét dinh DT = (0, X,Y) va
hai IF-subbase S, S, tudng ung cua thudc tinh p,q € X.
Khi d6 cong thuc (5) 1a tuong duong véi cong thic (6) sau
day:

s)
0]
ety 2 (S5 1070 S5 1] - S 11 0

g (SP";SIQ)
&1 2 (|S,§ [i] U SE [1]] - |SE [i] n SE [1]]

1

) (6)

Ménh dé 4.2: Cho bang quyét dinh DT = (0, X,Y) va
hai IF-subbase Sy, Sxuy. Khi do:
5 Lol
£ (Sx.Sxun) = 157 3 (8F = SF Ll n sk 1]} )
i=1

la do do khac biét gitta Sx va Sxuy-
Ménh dé 4.3: Cho bang quyét dinh DT = (0, X,Y) va
hai IF-subbase Sy, Sk, v6i R C X. Khi do6:

¢ (Sy,Syux) £ ¢ (Sy,Syur)
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2. Rit gon thudc tinh cho bang quyét dinh sit dung
cau tric topo md truc cam.

Pinh nghia 4.2: Cho bang quyét dinh DT = (0, X,Y)
va R C X. Khi d6 do quan trong cua thudc tinh a € X véi
R dudc xac dinh nhu sau:

Sigr (a) = { (Sy, Syurua) — ¢ (Sy, Syur) (8

Ménh dé 4.4: Cho bang quyét dinh DT = (0, X,Y) va
hai IF-subbase Sx, Sg, v6i R C X. Khi d6: néu Bg = B;
thi Bx = 8B;.

Trong d6 By la la mot IF-base cta IFT don vi, v6i By
dugc xac dinh nhu sau:

(1,0):i=j

B
! O0,1):i#j

[i.j1= {
0<i,j<|O|

Dinh nghia 4.3: Cho bang quyét dinh DT = (0, X,Y)
va R € X. Khi d6 R dugc goi la tap rut gon cua X khi va
chi khi:

(1) Br = 8Br;

(2) Br—c # By v6i moi ¢ € R.

Thuat toan 1: Thuit todn Filter thudc tinh theo
tiép can topo md truc cam (F_IFT).

1 D liéu vao: Decision Table DT = (0, X,Y) véi 6 =0.5.
2 Dur liéu ra: Tép rit gon R.
3 begin
R « 0,
Br < [1-]oxo:
Init By;
for ce XUY do
‘ calculate S dua trén cong thic (1);
end
while Br # B; do
for ce X-R do
‘ calculate Sigg (¢) dua trén cong thic (8);

e N e

10
11
12

13 end

14 select c;u € X —R:cm= Max {Sigr (¢)};
ceX-R

15 R — RU{cm};

16 update Bgr dua trén cong thic (4);

17 end

18 Return R;

19 end

Tiép theo ching toi ddnh giad do phiic tap tinh toan ctia
giai thuat rit gon dé xuit F_IFT. Trudc tién ching toi ki
hiéu | X|, |O| tuong ting la kich thudc cuia tap thudc tinh X
va kich thudc cta tap dbi tuong O:

(1). Bo phic tap tinh toan tai cac dong 1énh 7-9 la
o (1x110P) ;

(2). Bo phuc tap tinh todn tai cic dong lénh 11-13
la O(IX—R||0|2) , do phic tap tai dong lénh 14-15

O (IX = R|), do phic tap tai dong lénh 16 1a 0(|0|2).
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Do d6 d6 phic tap tinh toan cua vong lip while la:
o (1x - RI|0P);

Tu (1) and (2), ta ¢6 dd phuc tap tinh toan cia thuat toan
F_IFT 12 O (|X| |0|2).

V. MOT SO KET QUA THUC NGHIEM

DE cling cb co s& ly thuyét vé phuong phép rit gon
thuoc tinh cho bang quyét dinh theo tiép can IFT va dinh
gia hidu niing ctia thuat todn dé xuét F_IFT dudgc trinh bay
trong Phan IV cda bai bdo, phan ndy trinh bay ké hoach
thuc nghiém va cdc két qua thuc nghiém cda thuat todn
F_IFT trén cac bd du li€u thuc.

Bang II
BANG MO TA DU LIEU THUC NGHIEM
ID Data Describe o] 1X] Y|
1 Wine Wine 178 13 3
2 Heart Statlog (Heart) 270 13 2
3 Wdbc Breast Cancer Wisconsin 569 30 2
(Diagnostic)
4 Wpbc Breast Cancer Wisconsin 198 33 2
(Prognostic)
5 Iono Tonosphere 351 34 2
6 UFDC  Ultrasonic flowmeter 181 43 4
diagnostics (C)
7 Sona Connectionist Bench 208 60 2
8 Libras  Libras Movement 360 90 15
9 Musk Musk 476 166 2
10 LVB Voice Rehabilita- 126 310 2
tion(Binary)
11 LVG Voice Rehabilita- 126 310 2
tion(Gender)
12 PD Parkinson’s Disease 756 754 2

Classification

1. Ké hoach va méi trudng thuc nghiém

Viéc thuc nghiém nhiam danh gi4 tinh hiéu qua ctia thuat
toan dé xuét bang cich so sanh thuat todn d& xuit F_IFT
v6i cac thuat toan F_IFPOS [10], F_IFE [12], va F_IFD
[9]. TAt ca cic thuét todn trén déu dugc xay dung theo tiép
can Filter thuoc tinh va sit dung tip nén IFS dé xay dung
cédc do do. Mai trudng thuc nghiém cho céac thuat toan dugc
thuc hién trén nén hé diéu hanh Window 10, CPU core i5
Processor — RAM 8Gb. Tét ca cic thuit toan déu dudc cai
dit bang ngdn ngil 1ap trinh Python va thuc nghiém véi 12
bd dit liéu thuc tir UCI [8]. Chi tiét vé céc tap dif liéu dudc
md ta trong Bang II.

Dé danh gid cac thuat todn, chiing tdi si dung ba tiéu
chi d€ danh gia do la:

1) Kich thuéc cta tap rit gon;

2) Bd chinh xac phan 16p thudc doan [0,1];

3) Thoi gian thuc hién cta thuit toan (s).

Trong d6 dd chinh xdc phan 16p dudc théng ké trén
hai m6 hinh phan 16p SVM va K-ling giéng gan (KNN)



v6i s6 lugng lang giéng 1a K=10 va p = 2 la khoang
cach Euclidean dugc st dung. P do accuracy két hop véi
phuong phap danh gia chéo 10-fold dugc su dung trén ting
mo hinh phan 16p. Céc tap du liéu trude khi rit gon dudc
chuin héa vé mién gia tri [0,1] v cong thic (1) dudc st
dung véi 6 = 0.5. Két qua so sanh trong cic Bang 1a gid
tri trung binh ctia 10 1an chay véi 10 1an liy mau ngau trén
trén tiing tap du liéu.

2. Panh gia thuat toan F_IFT

Bang III mo6 ta cac thudc tinh cta tap rut gon thu dude
tir thuat toan dé xuét F_IFT. Bang IV so sdnh kich thudc
clia tap rit gon gita thuat toan dé xudt F_IFT so v6i nhom
cac thuét toan Filter dugc mo ta & bén trén. Trong khi d6
Bang V va Bang VI dudc ding d€ so sianh do chinh xac
phén 16p trén hai m6 hinh SVM va KNN giita cac tap rut
gon thu dudc. Bang VII dugc dung dé€ so sanh vé thdi gian
tinh toan tip rut gon gitra cac thudt toan.

Nhu chiing ta c6 thé quan sét thiy tai Bang IV, thuit toan
dé xuit F_IFT cho tap riit gon c6 kich thudc tdt hon ding
k€ so véi cdc thuat toan khéc. Thong qua kich thuéc trung
binh (5.33) trén 12 tap dit liéu, chiing ta c6 thé khang dinh
thut toan dé xuat F_IFT cho tap rit gon c6 kich thudc tot
hon so v6i cac thudt todn trén toan bd 12 tap du liéu thuc
nghiém. Hon nifa thdi gian thuc hién ctia thuit todn dé xuét
F_IFT ciing rét tot, cu t€ v6i 12 tap dif liéu thuc nghiém,
thuat toan dé xuit F_IFT c6 thdi gian thuc hién trung binh
nhé nhét (1.25s). Diéu nay c6 thé ly giai dugc 1a do toc do
hdi tu cua thudt toan ti 1é thudn véi kich thude cia tap rut
gon thu dudc.

Tuy nhién, do chinh xac phan 16p cua tdp rdat gon thu
dugc tir thuat todn d& xuit F_IFT con thip hon so véi cic
thudt toan khac trén ca hai md hinh SVM va KNN dugc
xt dung, didu nay cé thé ly gidi do s6 lugng thudc tinh
clia tap rit gon kha nho, anh hudng t6i chat lugng phan
16p cia mo hinh. Thong qua do chinh xac trung binh (0.7)
véi SVM va (0.71) v6i KNN, ching ta c6 thé khang dinh
viéc danh déi giita kich thudc ctia tip rit gon va do chinh
x4c phan 16p hoan toan c6 thé chip nhan dudc vi do chinh
xédc phan 16p ctia mo hinh van c6 thé chip nhan dugc trong
mot sb bai toan trong thuc té.

VL. KET LUAN

Trong bai bdo niy, ching toi di s dung ciu tric IFT
d€ riit gon thudc tinh cho bang quyét dinh mién g tri s6.
Trong d6, céu triic IF-subbase dudc st dung dé xay dung
do do danh gia thudc tinh va ciu tric IF-base ctia IFT don
vi dudc st dung d€ 1am diéu kién diing cho thuat toan. Két
qua thuc nghiém cho thiy phuong phap dé xut 1a hiéu qua
vé thoi gian tinh todn va kich thu6c ctia tap rit gon. Diéu
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Bang III
TAP RUT GON THU BPUGQC TU THUAT TOAN F_IFT

ID Data Reduct sets
1 Wine [7, 11, 9]
2 Heart [0, 7, 9]
3 Wdbc [21, 4]
4 Wpbe [0, 1]
5 Tono [18, 9, 3, 25, 30, 6, 7, 5, 2, 19, 23, 32, 12, 4, 27,
8]
6 UFDC  [3, 26, 10, 42, 6, 29]
7 Sona [19, 30]
8 Libras  [66, 1, 71, 0, 88, 39, 89, 51, 58]
9 Musk [31, 62, 162, 164, 89, 25, 115, 106]
10 LVB [58, 51]
11 LVG [79, 82, 56, 84, 47, 49]
12 PD [0, 420, 421, 422, 423, 424, 426, 427, 430, 437,
502, 613]
Bang IV
BANG SO SANH KICH THUGC GIUA CAC TAP RUT GON
D Data F_IFT [9] [10] [12] 1X]
1 Wine 3 10 13 11 13
2 Heart 3 13 13 13 13
3 Wdbc 2 16 21 7 30
4 Wpbe 2 14 22 18 33
5 Tono 16 16 29 17 34
6 UFDC 6 6 16 5 43
7 Sona 2 10 44 12 60
8 Libras 9 10 22 30 90
9 Musk 8 8 61 10 166
10 LVB 2 5 60 5 310
11 LVG 6 6 60 6 310
12 PD 5 23 90 10 754
Average 533 11.42 3758 12.00 100.18
Bang V

BANG SO SANH bQ CHINH XAC PHAN LOP
TREN MO HINH SVM CUA CAC THUAT TOAN.

1D Data F_IFT [9] [10]  [12] |X]

1 Wine 0.89 097 098 093 098
2 Heart 0.75 084 0.84 084 084
3 Wdbc 0.8 096 097 092 098
4 Wpbe  0.77 076 077 0.76  0.78
5 Iono 0.87 084 0.88 0.86 0.88
6 UFDC  0.36 035 055 043 043
7 Sona 0.64 064 0.67 072 0.65
8 Libras  0.57 059 0.62 065 0.71
9 Musk  0.66 063 072 072 0.75
10 LVB 0.67 0.67 0.86 0.68 0.83
11 LVG 0.67 0.67 0.85 082 0.89
12 PD 0.84 084 0.88 086 0.81
Average 0.70 0.72  0.79 0.76 0.79

d6 cang khang dinh phuong phap chon diéu kién diing cho
thuat toan dé xuit F_IFT theo tiép cin IFT 1a hoan toan
phu hgp véi cach dinh nghia tip rat gon dudc phén tich
trong Phan IV ctia bai bdo.

Tuy nhién do chinh xac phan 16p con han ché so véi cic
thuét toan khac, do d6 chiing ta c6 thé can nhic viéc danh
ddi do chinh xdc phan 16p dé c6 tap rit gon c6 kich thudc
t6t va thdi gian tinh toan hiéu qua.

Hon nifa, cach tiép can chon loc thudc tinh cho tip rit
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Hinh 1. So sanh kich thudc ctia cdc tap rut gon thu dudc
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Hinh 2. So sdnh d6 chinh xdc phan Ip cda cac tip rit gon trén md hinh SVM
120 EF_IFT m([9] ®[10] ®[12] m|[C] 100 EF_IFT m[9] ®[10] ®[12] m|C]
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Hinh 3. So sanh dd chinh xac phén 16p cia cdc tap rit gon trén md hinh KNN
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Bang VI
BANG SO SANH b0 CHINH XAC PHAN LOP
TREN MO HINH KNN CUA CAC THUAT TOAN.

ID Data F_IFT [9] [10] [12] | X|
1 Wine 0.86 096 098 088 0.96
2 Heart 0.72 077 084 077 0.77
3 Wdbc 0.74 093 097 09 0.95
4 Wpbc 0.74 079 077 078 0.77
5 Tono 0.9 0.89 088 088 0.86
6 UFDC 0.76 0.68 055 0.7 0.79
7 Sona 0.52 0.6 0.67 0.61 0.68
8 Libras  0.76 0.7 0.62 0.77 0.75
9 Musk 0.66 0.66 072 073 0.77
10 LVB 0.57 0.56 086 0.64 0.67
11 LVG 0.62 0.6 0.85 0.75 0.69
12 PD 0.82 0.84 088 086 0.84
Average 0.71 074 0.79 0.76  0.79

Bang VII
BANG SO SANH THOI GIAN TINH TOAN
TAP RUT GON GIUA CAC THUAT TOAN.

ID Data F_IFT [9] [10]  [12]
1 Wine 0.06 0.06 163 048
2 Heart 0.1 0.17 149 1.15
3 Wdbec 0.3 1.9 527 3.84
4 Wpbe  0.06 2.8 6.86 421
5 Iono 0.57 037 542 337
6 UFDC 0.1 0.08 385 29
7 Sona 0.07 024 463 331
8 Libras  0.57 043 7 4.9
9 Musk 0.12 0.07 102 17.77
10 LVB 0.12 034 14 7.15
11 LVG 0.45 0.4 14 6.68
12 PD 12.5 147 372 273
Average 1.25 1.80  9.30 6.92

gon trong bai vin ding lai & tiép can do do, chi c6 diéu
kién diing ctia thuit toan 1a st dung tiép can IFT. Do do,
trong tuong tai ching t6i s€ xay dung phuong phap chon
loc thudc tinh theo tiép can IFT va phat trién mo6 hinh lai
ghép filter-wrapper dé tip rit gon thu dudc tot ca vé kich
thudc va do chinh xac phan 16p.
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