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TOM TAT

Tap mau déng vai trd quan trong trong qua trinh huan luyén. Khi mién tri ctia cac
thudc tinh trong tdp mau huan luyén 1a chua thuan nhat, viéc lam thuan nhat tap
huan luyén la bat budc. Pai s6 gia tir la mot cong cu hitu ich d& lam thuan nhat tap
hudn luyén, bang cach chuyén mién dit liéu ctia thudc tinh chwa thuan nhét thanh
mién dit liéu chita cac gia tri ngdn ngir hay dinh luong cac gid tri ngdn ngir vé cac
gia tri kinh dién. Trong quad trinh thuan nhét, can phai biét cac gid tri wmin, Wi clia
mién tri kinh dién, tuy vay trong thuc t€, nhiéu lac ta chwa biét cu thé gia tri ymin,
ymax clia thudc tinh dang xét. Trong bai bao nay, chung ta xay dung mot cach thirc
d€ c6 thé dinh luong cac gia tri ngdn nglt khi khong biét mién gia tri [ ymin, Yinr] ma

chi biét doan con [y1, y2] ctia ching.

Tu khoa: Tap mau huan luyén, Gid tri ngon ngit, Cay quyét dinh mo.

I. DAT VAN PE

Cho mot tap huan luyén, tat ca cac mau cua tap déu cd chung mot cau truc,
gom nhirng cdp <Thudc tinh, Gid tri>, mot trong nhiing thudc tinh nay dai dién cho 16p
va ta goi la thudc tinh dy doan hay thudc tinh phan 16p. Bai toan phan 16p la bai toan
fim quy tac xép cac d6i tuong vao mot trong cac 16p da cho dya trén tap mau hudn
luyén. Cé nhiéu phuong phap ti€p can bai toan phan 16p: Ham phéan biét tuyén tinh
Fisher, Naive Bayes, Logistic, Mang no-ron, Cay quyét dinh, ... trong d6 phwong phap
cay quyeét dinh 1a phrwong phap phd bién do tinh triec quan, dé hiéu va hiéu qua ctia né
[2, 18].

Trong thé gidi thuc, dit liéu nghiép vu rat da dang vi ching duoc luu triv dé
phuc vu nhiéu cong viéc khac nhau, nhiéu thudc tinh da duoc thuan nhat mién gia tri
trwede khi luu trie nhung cling ton tai nhiéu thudc tinh ¢6 mién tri chwa thuan nhat [5, 7,
8, 12]. Khi cac thudc tinh chwa thuan nhat nay xuat hién trong tap mau huan luyén, cac
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thuat toan hoc dé€ xay dung cay chua thé tién hanh. Do d6, can phai tién xi ly dit liéu
dé c6 dugc tap mau hudn luyén thuan nhat. Van dé dat ra 1a ta phai x ly nhu thé nao
d€ c6 dugc két qua 1a kha quan.

Vi du 1: Cho bang d liéu DIEUTRA luu trit vé tinh hinh mua may tinh xach
tay ctia khach hang tai mot cong ty nhu bang 1, can chon mau huén luyén dé xay dung
cay quyét dinh cho viéc du doan khach hang mua may hay khong.

Bdng 1: TAp mau c6 thudc tinh véi dir liéu khdng nhat quan (LuwongThdng)

NoiSéng NganhHoc KinhT¢€ GiaDinh LuwongThéang MayTinh
T.Pho Luat Chua t6t 45 Khong
NongThon Luat Chua t6t Thap Khong
T.Pho CNTT Chua tot 52 Co
T.Pho LichStw Trung binh 20 Co
T.Phd LichSt Kha Cao Co
NongThon LichSt Kha Cao Khoéng
NoéngThon CNTT Khé Rét cao Céd
T.Pho Luat Trung binh 35 Khong
T.Phd Luat Kha 100 Co
T.Phd LichSt Trung binh 50 Co
NongThon Luat Trung binh Rét cao Céd
NongThon CNTT Trung binh It thap Céd
T.Phd CNTT Chua tot 55 Co
No6ngThon LichSt Trung binh 50 Khong

Trong thoi gian qua, dai s6 gia t& dwoc nhiéu nhém tac gia trong va ngoai nudc
nghién ctru va da c6 nhiing két qua dang ké, dac biét trong lap luan xap xi va trong
mét s6 bai toan diéu khién [1, 6, 11-17, 21]. Viéc str dung dai s6 gia tiv d€ xtx 1y cac gia
tri ngon ngtt trén mién dit liéu chwa thuan nhat da cho két qua rat tich cuec [6, 8].

Trong vi du 1, mién tri ctia thudc tinh LwongThing trong Bang 1 duoc thuan
nhat theo gia tri ngén ngtr la: {1t cao, Thap, Kha nang cao, It thdp, Cao, Cao, Rt cao, It thap,
Rét cao, Khd ning cao, Rat cao, It thip, Khd ning cao, Khd ning cao} hay mién tri sau khi
dwoc dinh luong gia tri la: {45, 24, 52, 34, 64, 64, 79, 35,100, 50, 79, 40, 55, 50} v6i mién
tri kinh dién caa thudc tinh LwongThing trong tap miu duogc xdc dinh la
Dom(LwongThing ) = [ Wnin, winx] =[20,100]. Cay quyét dinh sau khi huédn luyén nhu hinh
1.
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Hinh 1. Cay quyét dinh dwoc tao sau khi lam thudn nhat gia tri cho thudc tinh LiongThing.

Tuy vay, khi dinh luong gia tri ngon ngtt, khong phai ltc nao ta cling tim duwoc

cac gia tri Wmin, Y trong tap di liéu. Voi viéc khong thé tim duoc mién gia tri kinh

dién [Whin, Y] trong thudc tinh dang xét ctia tap mau hudn, ta phai nho y kién cta

chuyén gia d€ xac dinh ching va sau dé ti€p tuc cong viéc, nhu tap mau huan luyén ¢

Bang 2, ta nho chuyén gia dé xac dinh [ yinin, W] =[20,100] va sau dé ti€p tuc.

Bdng 2: Tap mau c6 thudc tinh LuongThdng khong tim dwoc mién [ ymin, W]
NoiSéng NganhHoc KinhT€GiabPinh LuwongThéang MayTinh
T.Phé Luat Chua t6t It cao Khong
No6ngThon Luat Chua tot Thap Khoéng
T.Pho CNTT Chua tot Kha nang cao Co
T.Pho LichSw Trung binh Rat thap Co
T.Pho LichSt Kha Cao Co
No6ngThon LichSt Kha 65 Khong
NongThon CNTT Kha Rt cao Co
T.Pho Luat Trung binh 30 Khong
T.Pho Luét Kha RAt cao Co
T.Pho LichSt Trung binh Kha nang cao Co
NongThon Luat Trung binh Rét cao Co
NongThon CNTT Trung binh It thap Co
T.Phd CNTT Chua tot Kha ndng cao Cé
No6ngThon LichSt Trung binh Kha nang cao Khong
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Viéc nho y kién ctia chuyén gia khong phai ltic nao ciing thuc hién dwoc va hon
nita ta khong thé tan dung hét cc thong tin da luu tri trong tdp mau hudn luyén.
Trong bai bao nay, ching t6i sé trinh bay mét cach dé c6 thé dinh luong cho cac gia tri
ngon ngt khi khong tim thay mién tri kinh dién [ min, Y] trong thudc tinh dang xét
cua tdp huan luyén dwa vao dai sd gia tu.

IL. DAI SO GIA TU

Cho dai s6 gia tt X = (X, G, H, <), v6i G = {c",c}, trong d0 c* va ¢ twong tng la
phén t sinh duong va am, X 1a tap nén. H =H*CUH" v6i H = {hi,hs,.., hp} va H* = {hpw, ...,
hp+q}, hi>h2> ... >hp va hp+1<...<hp+q.

1. Ham dinh lwgng ngit nghia [3, 5]

Ham f: X—[0,1] goi 1a ham dinh luwong ngir nghia cua X néu Vh, ke H* hoac Vh,
[F( - 100]_|f )= F()
ke Hva vy, yeX, tacs: | T (0= Tl [ Tky) = (y)]

Vi dai s6 gia tir va ham dinh luong nglt nghia ta c6 thé dinh nghia tinh mo cua
mot khai niém mo. Cho trudc ham dinh lwong nglt nghia f cia X. Xét bat ky xeX. Tinh
mo ctia x khi d6 dwoc do bang duong kinh ctia tap f(H(x)) < [0,1]

2. Chuyén gié tri ngdn ngit vé gia tri so [8]

Dé chuyén d6i mot gia tri ngdn ngir trong DSGT thanh mot s6 trong [0,1] ta st
dung ham dinh lrong ngit nghia v ctia X dwoc xay dung nhw sau véi x = him...hizhiic:

(1) v(c) = W-a.fm(c) va v(c*) = W + a.fm(c?)

o

_fm(hyx) - % - Sign(hj x)Sign(hlhj X)(B —«)) fm(hj x)}

(2) v(hix)=v(x)+Sign(hix) x [' i

voi
J 1
{ 3 fm(hix)—(1—Sign(hjx)Sign(mhjx)(ﬂ—a))fm(hjx)}
1< j < p, va v(hx)=v(x) + Sign(hx) x I=p+1 2
voij>p
3. Chuyén gia tri s vé gia tri ngon ngir [8]
D€ chuyén mot gia tri s6 vé mot gia tri thudc [0,1], ta c6 ham IC: Dom(A:) —

[0,1] dwoc xac dinh nhuw sau:

Ymax — @

- Néu LDai = & va Dai # & thi VoeDom(Ai) ta co: IC(w)= l_v,max ~Vrin voi

Dom(Ai) = [Wmin, Ymax] 1a mién trj kinh dién ctia A..
- Néu Dai # &, LDai # & thi Vo eDom(Ai) ta ¢ IC(®) = {0V(Ymaxiv)}/WYmax, Vi

LDai = [yminLv, YmaxLv] la mién tri ngén ngl ctia A
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Néu ching ta chon cac tham s6 W va do do tinh mo cho cac gia ti sao cho
1— Vimax — @
V(ymav) ~1.0 thi ({0 V(Ymaiv)}/Yma)x  ¥max =Y min

4. Ham nguwoc cua ham dinh lwgng ngit nghia [8]

Cho dai s6 gia t¢ X=(X, G, H, <), vla ham dinh luong ngt* nghia cua X. &«
[0,1]=X goi la ham nguwoc ciia ham v theo mttc k dugce xac dinh: va[0,1], &(a) = x* khi
va chi khi a el(x*), voi xk eXk,

Cho dai s0 gia t¢ X=(X, G, H,<'), v la ham dinh luong ngt nghia ctia X, & la
ham nguoc cta v, ta co:

(1) VxkeXk, Dk(v(xk)) = xk

(2) Va €l(x¥),V bel(y¥), x*#cy*, néu a <b thi ®x(a) <k Pk(b)

That vay:

(1). bat a = ux¥) €[0,1]. Vi vx*) €l(x*) nén a €l(x*). Theo dinh nghia ta c6 &(W(x*))

= xk,

(2) Vi x* =% y* nén theo dinh nghia ta cé x* <k y* hodc y* <k x¥, suy ra vx*) < Uy
hodc y¥) < uxk). Mt khéc ta co vxk) e I(x*) va Uy € I(y4), theo gia thiét a <b do d6 x¥ <
yk. Hay @(a) <c & (b).

III. PINH LUONG GIA TRI NGON NGU KHI KHONG TIM PUQC MIEN TRI
KINH PIEN MIN, MAX

Nhu thé, véi bat ky mot thude tinh khong thuan nhét A, ta sé chuyén vé gia tri
ngdn ngit dé roi cé thé chuyén veé gia tri s§ thuan nhat. Trong tap mau da cho o bang 1,
ta s€ xay dung 1 DSGT dé€ tinh cho thudc tinh khong thuan nhat LirongThing nhw sau:
Xiwongthing = ( XruongThing, GLuongThing, HiuwongThing, <), VO1 GLuongThing = {cao, thap}, HLwongThing =
{hon, rdt}, Hiwongtning = {khd ning, it} véi quan hé ng nghia: rdt > hon va it >khd ning.
Woeuongtning= 0.6, fm(thdp) = 0.4, fm(cao)=0.6, fm(rdt)=0.35, fm(hon)=0.25, fim(khd ning)
= 0.20, fm(it) = 0.20. Lac nay ta co: fm(rdt thap) = 0.35 x 0.4 = 0.14, fm(hon thdp) = 025 x 0.4
=0.10, fm(it thip) = 0.2 x 0.4 = 0.08, fm(kh ning thap) = 0.2 x 0.4 = 0.08. Vi rdt thip < hon
thip < thip < kha ning thip < it thdp nén : I(rdat thdp) = [0,0.14], I(hon thdp) = [0.14,0.24],
I(khé ning thap) = [0.24,0.32], I(it thip) = [0.32,0.4]. Ta co: fin(rdt cao) = 0.35 x 0.6 = 0.21,
fm(hon cao) = 025 x 0.6 = 0.15, fm(it cao) = 0.2 x 0.6 =0.12, fm(kha nang cao) = 0.2 x 0.6 =
0.12. Vi it cao < kha ning cao < cao < hon cao < rdt cao nén : I(it cao) = [0.4,0.52], I(kha ning
cao) = [0.52,0.64], I(hon cao) = [0.64,0.79], I(rdt cao) = [0.79,1]. Vay, v&i ULwongthing= {45,
Thap, 52, 34, Cao, Cao, Rat cao, 35, 100, 50, Rat cao, It thap, 55, 50}, [Wmin, Winax] =
[20,100], ta tim duoc IC(w) = {0.45, 0.24, 0.52, 0.34, 0.64, 0.64, 0.79, 0.35, 1, 0.50, 0.79, 0.4,
0.55, 0.50}. Gia tri mo ctia thudc tinh LirongThing la {1t cao, Thap, Kha ning cao, It thap,
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Cao, Cao, Rét cao, It thap, Rat cao, Kha ning cao, Rat cao, It thap, Kha nang cao, Kha ning
cao} nén sau khi dinh lwong gia tri cho thudc tinh LwrongThing sé duogc cac gia tri 10 la:
{45, 24, 52, 34, 64, 64, 79, 35,100, 50, 79, 40, 55, 50}.

Tuy vay, qua trinh dinh lwong cho cac gia tri ngon nglt ¢ trén chi thyee hién
duoc khi chung ta ¢6 thé tim dwgc mién tri kinh dién [y, wine] ctia thudc tinh dang
xét, & day la [20, 100]. Trong trueong hop khong tim thay mién tri nay thi giai thuat trén
khong thé ap dung.

1. Dinh lwgng gia tri ngdn ngit khi biét mot doan con ctia [ Wi, Pma] va toan bo IC(w)

Cho thudc tinh khong thuan nhat A;, lic nay ta ¢6 Dom(Ai) = Dai ULDai nhung
gia tri bién [ ymin, We] d6i v6i mién tri kinh dién Dai ctia Ai khong duoc xac dinh, ma ta
chi biét mét doan con [y, y2] twong Gng gid tri ngdn ngtr [yrvi, yive] ctia LDai va tat ca
cac gia tri dinh Iwvong mo IC(w) ctia ching. Vi du nhu thudc tinh LuwongThang & Bang
2, gia tri mo ctia thudc tinh LuongThang 1a {It cao, Thdp, Kha ning cao, It thap, Cao,
Cao, R4t cao, It thdp, Rat cao, Kha ning cao, Rat cao, It thap, Kha ning cao, Kha ning
cao}. IC(w) = {0.45, 0.24, 0.52, 0.34, 0.64, 0.64, 0.79, 0.35, 1, 0.50, 0.79, 0.4, 0.55, 0.50}. O
day, ta khong bi€t [ymin, Ymax] twong tng vaéi gia tri ngobn ngtt [WminLy, Ymawv] = [Rat
thap, Rat cao] ma chi biét doan con c6 mién tri la [y1, y2] = [30, 65] twong tng véi mién
. , L __Ymax —®
tri ctia ngon ngtr 1a [ywvi, yuvz] = [It thap, Hon cao]. Luc nay, do IC(w)= ! Vimax —¥min
nén tat ca cac @ nam gitra [y, y] sé dtng véi quy tic nay. Hon nita, do d6 16n ctia cac

@ss ty 16 v6i ban kinh  f(H(x) = [0,1] tic 1a L~ “21én khi IC(an) > IC(e) va

D @2

IC (W) ~1c (W,) khi tat ca cac IC(an), IC(m2) vé cung mot phia véi W. Do vay, gia

tri dinh lugng cho céc gia tri ngon ngt nay duoc tinh theo giai thuat nhw sau:
B1: Véi @ ma gid tri ngdn nglr tuwong tng trong doan [yrvi, yr2], ta cé:
@ = IC(W)(V/Z - l//l) +¥,
B2: Vi @ ma gia tri ngdn ngtr twong tng trong doan [yiv2, ymeiv], ta tinh tuan
IC(w,) ! )
te tang theo doan yiva.. Yy, vOi @ =V¥2 IC(W,) va dich chuyén vi tri y1v2 dén vi tri
i
i vira tim duoc.
B3: V6i w ma gid tri ngdn ngit twong Gng trong doan [yminLv, yiv1], ta tinh tuan
1C(w)
tw giam theo doan yivi.. yiiny, voi @i = Y1 IC (W) va dich chuyén vi tri yrvi lui vé vi
1

tri i vira tim duoc.

Vi du 1: Cho 1 DSGT dé mo ta thudc tinh khong thuan nhat LiongThdng trong
Béng 2 nhuw sau: XLwngThzing= ( XLwngTha'ng, GLwngThzing, HLanThzing, < ), vOi GLmngTha’ng= {CCZO, thdif’},
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Httuongmnang = {thom, rdt}, Hivongmning = {kha ning, it} véi quan hé ngt nghia: rat > hon va it
>kha nang. Wiwongthing = 0.6, fm(thdp) = 0.4, fm(cao) = 0.6, fm(rit) = 0.35, fm(hon) = 0.25,
fin(khd ning) = 0.20, fim(it) = 0.20. Mién tri ngon ngit 1a {It cao, Thip, Khai ning cao, It thap,
Cao, Cao, Rét cao, It thap, Rat cao, Kha ning cao, Rat cao, It thap, Kha niang cao, Kha ning
cao}. IC(w) = {0.45, 0.24, 0.52, 0.34, 0.64, 0.64, 0.79, 0.35, 1, 0.50, 0.79, 0.4, 0.55, 0.50}. Biét
doan con ¢d mién tri la [y, y2] = [30, 65] twong ng v4i mién tri ctia ngdn ng la [yrvy,
yav2] = [It thdp, Hon cao]. Hay dinh luong cac gi tri ngdn ngit cho LurongThing.

Ta c6: fm(rat thip) = 0.35 x 0.4 = 0.14, fm(hon thip) =025 x 0.4 =0.10, fm(it thip) =
0.2 x 0.4 = 0.08, fm(khad ning thip) = 0.2 x 0.4 = 0.08. Vi rdt thip < hon thip < thdp < kha ning
thap < it thap nén: I(rat thap) = [0, 0.14], I(hon thap) = [0.14, 0.24], I(kha nang thdp) = [0.24,
0.32], I(it thap) = [0.32, 0.4]. fm(rdt cao) = 0.35 x 0.6 = 0.21, fim(hon cao) = 0.25 x 0.6 = 0.15,
fm(it cao) = 0.2 x 0.6 = 0.12, fin(kha ning cao) = 0.2 x 0.6 = 0.12. Vi it cao < khd ning cao <
cao < hon cao < rdt cao nén : I(it cao) = [0.4, 0.52], I(kha ning cao) =[0.52, 0.64], I(hon cao) =
[0.64, 0.79], I(rit cao) =[0.79, 1].

B1: Tinh cac o cé gia tri ngdn ngit trong doan [It thip, Hon cao]
oit thip = 1C( @it cao)( yo- yi)+ y1 = 0.4(65-30)+30=44
@it cao = [C( @it cao) (Y- y)+y1=0.52(65-30)+30=48
WK niing cao = 1C( @Kni ning cao) (Yo~ i )+ = 0.64(65-30)+30=52

B2: Tinh cac @ co gia tri ngon ngitt trong doan [Homn cao, Rat cao]
WHon cao = Y2 *IC( Kni ning cao)/ IC( Hon ca0) = 65 * 0.64 / 0.52 = 80
@Rit cao = W2 *1C( @Hon cao)/ IC( R ea0) = 80 * 0.79 / 0.64 = 99

B3: Tinh cdc @ c6 gia tri ngdn ngit trong doan [Rat thap, It thip]
ki nang thip = W1 1C( it thap)/IC( ki nang thap) = 30 * 0.32 / 0.4 = 24
@tion thap = Y1 *IC( @Kni ning thip)/ IC( ron thap) = 24 * 0.24 / 0.32 = 18
rit thap= W1 *IC( @Hon map)/IC( corat map) = 18 * 0.14 / 0.24 = 10

Vay mién tri sau khi dwoc dinh luwong gia tri la: {48, 18, 52, 30, 80, 80, 99, 30, 99,
52,99, 30, 52, 52}. Cay quyét dinh sau khi huan luyén nhu hinh 2.
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> fy <80 Nong thén T.Ph&

Hinh 2. Cay quyét dinh duoc tao sau khi dinh lwgng thudc tinh nho biét doan con
cta [ Wmin, Winar] va toan bd IC(w)
2. Dinh lugng gia tri ngon ngir khi chi biét mot doan con ctia [ymin, Winax] nhung chua
xac dinh dwoc toan bo IC(w)

Cho thudc tinh khong thuan nhat A;, lic nay ta ¢6 Dom(Ai) = Dai ULDai nhung
gia tri bién [ ymin, We] d6i v6i mién tri kinh dién Dai ctia Ai khong duoc xac dinh, ma ta
cting chi tim duoc mot doan con [y, y2] ctia n6 twong tng gia tri ngon ngte [ yrvi, yive]
ctia LDai tire la v(yrve) = IC(y1) va Uyrv2) = IC(ye). Luc nay ta phai tim cac gid tri IC(wi)
con lai tte cac IC(wi) thoa IC(yi) < IC(y1) hodc IC(yi) > IC(y2)

Ymax — @ N s
Do IC(w) =1~ Vimax —Vimin nén tat ca cac @ nam gitta [y, y2] sé dung voi quy tac
Vo —@
nay, tie |4 IC(0) = 1 "=~ véi @< Lv2—v1] Do vay c6 thé xay dung mot DSGT dé

dinh luwong gia tri cho chung.

Theo phuong phap xay dung DSGT da néu ¢ muc II, ta thdy tinh mo cta cac
gia tri trong dai so gia t& 1a mot doan con cua [0,1] cho nén ho cac doan con nhu vay
clia cdc gia tri co cung do dai sé€ tao thanh phan hoach cua [0,1]. Phan hoach tng véi
cac gia tri c6 do dai tir I6n hon sé min hon va khi d¢ dai 16n v6 han thi d¢ dai cua cac
doan trong phan hoach giam dan vé 0.

Hon nita, cac gid tri ngdn ngir 1a mot tap sdp thi tu tuyén tinh nén ta sé chia
céc doan con twong tng thanh cac phan hoach nhé hon nham xéac dinh lai d§ dai cta
cac doan [0, v(yi)] hay [v(yi), 1] d€ tir d6 c6 xac dinh gid tri ro cho cac gia tri ngdn ngl
nay. Day chinh la diém & tinh cac IC(w) khong nam trong doan [y, y»] bang cach
phan chia lién ti€p cac doan con nay d€ xac dinh cac IC(m) tuong tng. Vay ta c6 giai
thuat nhw sau

B1: Xay dung 1 DSGT trong mién [y, y2] d€ tinh cac IC(w) twong ting cho cac
gid tri trong doan [y, y2] nay.
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B2: Tinh lai cac phan hoach cho cac IC(®) nhw sau :

1.Néu wi< yi thi:
- Phéan hoach doan [0, Wy1)] thanh [0, V(y)] va [V w), U y1)]
- Tinh fin(hi) ~ fn(h) x I(y1) va fin(h) = fin(h) - fin(h)
2. Néu yi> ye thi:
- Phan hoach doan [W(y2), 1] thanh [W(y2), )] va [V(y), 1]
- Tinh fin(hs) ~ fin(ha) x I(yo) va fin(ho) = fin(o) - fin(h)

3. Tinh gi4 tri IC(w) va yitai vi tri i. Gan vi tri i dang c6 thanh vi tri 1 va tiép tuc

tinh ui voi cac gia tri con lai v6i yi < w1 hay gén vi tri i dang c6 thanh vi tri 2 va tiép tuc

tinh tién voi cac gid tri con lai voi wi> ye

B3: Thuc hién dinh luong cac gia tri ngdn ngtr véi cach tinh ¢ muc 1 khi da biét

toan bo IC(w).

Tinh ding ctia gidgi thudt: Do tat ca cac phan hoach trén khong vuot ra khoi doan

dang xét la |fm(hi)| hay |fm(h:| nén khong lam pha v& cac phan hoach dang c6 cta

doan [0,1], do I(y1)>0 va I(y2)<1, nén cach phan hoach trén la phu hop vdi phuwong

phap thuan nhat da néu 6 muc IL

Vi du 2: Cho tap mau hudn luyén nhu 6 Bang 3. Hay dinh luong cho céc gid tri

ngon ngtt ¢ thudc tinh LuwongThing.

Bdng 3: Tap mau c6 thudc tinh LuongThdng vé6i dix liéu khdng nhat quén,

khong tim dwoc mién [ Wiin, Winax]

NoiSéng NganhHoc KinhTé&Giabinh LuongThéng MayTinh
T.Pho Luat Chua t6t 48 Khong
NoéngThon Luat Chua t6t Thap Khong
T.Pho CNTT Chua tot 53 Co
T.Pho LichSt Trung binh Rat thap Co
T.Pho LichSt Kha Cao Co
NongThon LichSt Kha 80 Khong
NoéngThon CNTT Kha Rét cao Co
T.Phd Luat Trung binh 30 Khoéng
T.Phd Luat Kha 80 Co
T.Phd LichSw Trung binh 50 Céd
NoéngThon Luat Trung binh Rét cao Co
NongThon CNTT Trung binh It thap C
T.Phd CNTT Chua tot 55 Co
NongThon LichSt Trung binh 50 Khong

43




MGt phueong phip dinh lwong gid tri ngon ngir cho tdp mau hudn luyén trong diéu kién han ché’

Tap mau c6 thudc tinh LuwongThing 1a chuwa thuan nhat nén ta phai thuan nhat
cac gid tri cho LwongThing. Ta co: Dom(LwongThing) = Druongthing \U LDLuongThing.
Druongmiing={30, 48, 50, 53, 55, 80}; y1=30; y2=80. LDvuongmhing={R&t thap, Thap, It thap, Cao,
R4t cao}. Cac gié tri ngdn ngit c6 gid tri kinh dién ndm ngoai [y, y2]: {Rdt thap, Rat cao}.

B1: Tinh cdc gia tri IC(w) trong LirongThing tuong tng trong doan [y, y2] = [30,
80] Liac néy: Dmengm’ng={30, 48, 50, 53, 55, 80};LDLw0'ngThtz'ng={Tl’llii7, jt tl’llﬁ;?, CQO}. Xéy dung 1
DSGT dé tinh cho thudc tinh khong thuan nhat Luvong Thing nhu sau:

XtuongThang = ( XLuongThing, GLuongThing, HLuongThing, < ), V&I Gruongmhang = {cao, thép},
H*tuongThing = {hom, rat}, Hiuongthing = {kha nadng, it}. Quan hé ngl nghia: rdt > hon va it
Skhi niing. Wiwomgming= 0.4, fin(thip) = 0.4, fin(cao) = 0.6, u(rdt)=0.35, p(hon)=0.25, s(khd
nang) = 0.20, g(it) = 0.20. Lac nay ta cd: fim(rat thip) = 0.35 x 0.4 = 0.14, fm(it thiap) =0.2 x
0.4 = 0.08, fin(khd ning thip) = 0.2 x 0.4 = 0.08. Vi rdt thap < hon thip < thap < kha nang
thap < it thAp nén: I(rdt thip) = [0, 0.14], I(hon thip) = [0.14, 0.24], I(khd ning thip) = [0.24,
0.32], I(it thap) = [0.32, 0.4]. fm(rdt cao) = 0.35 x 0.6 = 0.21, fm(hon cao) = 025 x 0.6 = 0.15,
fm(it cao) = 0.2 x 0.6 = 0.12, fm(kha ning cao) = 0.2 x 0.6 = 0.12. Vi it cao < kha ndng cao <
cao < hon cao < rat cao nén: I(it cao) = [0.4, 0.52], I(khd ning cao) =[0.52, 0.64], I(hon cao)
=[0.64, 0.79], I(rdt cao) = [0.79, 1].DOM(LuwongThing)= {48, Thap, 53, Rat thap, Cao, 80,
R&t cao, 30, 80, 50, Rat cao, It thap, 55, 50}. Chon yi1 = 80 € Xiuwngming khi d6 Vo €
Num(LuongThing), IC(w) = {0.36, 0.24, 0.46, _, 0.64,1, _, 0, 1, 0.40, _, 0.32, 0.50, 0.40)}.

Nganhhoc

LichSt

Co Khong Khoéng

Hinh 3. Cay quyét dinh dugc tao sau khi dinh lwgng thudc tinh

khi chi biét doan con ctia [ Wmin, Winax]

B2: Tinh cho céc gia tri ngoai khoang bang cdch tim cac phan hoach thich hop
cua cac khoang mo d€ chen cac gid tri ngoai lai vao cac khoang nay. Do gia tri Rdt cao >
Homn cao nén ta s€ phan hoach doan [0.79,1] twong ting ctia 11(I6n)|. Nhw vay ta cé:

fm(Ra&t cao) ~ fm(Hon cao) x I(Hon cao) =0.21 x 0.79 = 0.17. Nén I(Hon cao) =[0.79,
0.96], I(Rdt cao) = [0.96, 1]. Do d6 writ ca0 = 97. Rat thdp < Hon thdp nén ta sé phan hoach
doan [0, 0.14] twong tng caa |I(thip)|. fm(Rat thap) ~ fm(Hon thdp) x [(Hon thdp) = 0.14 x
0.14 = 0.02. Nén I(Hon thip) = [0.02, 0.14], I(Rdt thip) = [0, 0.02]. Do d6 yma tip = 4.
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0.64,

B3: Tinh lai IC() v6i [y, 2] = [4, 97]. Luc nay ta c6: IC(w) = {0.47, 0.24, 0.52, 0,
0.81,1,0.27, 0.81, 0.49, 1, 0.40, 0.54, 0.49}.

Vay thugc tinh LuwongThing sau khi dwoc dinh lwong co6 gia tri la: {48, 26, 52, 4,

64,79,97,29,79,50, 97,41, 54, 50}. Cay quyét dinh sau khi huan luyén nhu hinh 3.

VL. KET LUAN

Bai bdo da danh gid tinh phtic tap ctia dit liéu huan luyén duoc chon tir dit liéu

nghiép vu, phan tich tinh da dang ctia mién tri thudc tinh déng thoi chi ra tinh phtic

tap khi dinh lwong gid tri ngdn ngit. Trén co s6 cta dai s§ gia ti, bang viéc xem xét

tinh hiéu qua khi lam thun nhat gid tri cho cc thudc tinh chwra thuan nhét trong mau

theo gia tri ngdn ngit hay theo gia tri kinh dién, bai bao da chi ra mot cach thic d€ cd

thé xac dinh dwoc gia tri rd cho céac gid tri ngdn ngtt trong diéu kién han ché, dé tir d6

ta c6 thé huan luyén duoc cay quyét dinh phu hop voéi thuec té.
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A METHOD TO DETERMINE THE LINGUISTIC VALUES IN THE LIMITED
CONDITIONS OF TRAINING DATA SET

Le Van Tuong Lan
Faculty of Information Technology, University of Sciences, Hue University

Email: lvtlan@yahoo.com
ABSTRACT

Sample training data set plays an important role in the training process. When the
value of the attribute domain may be value or linguistics, we need a method to
homogenise sample training data set. Hedge algebra is a useful tool to make the
training set homogeneous by changing the values of mixed domain to
homogeneous data domain that only contains linguistics or values. In the process
of homogeneous data domain, we have to know the values in, Yinx. However, in

reality, we do not know the values ymin, W exactly. In this paper, we present a

46


http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Moustakidis,%20S..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Mallinis,%20G..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Koutsias,%20N..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Theocharis,%20J.B..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Petridis,%20V..QT.&newsearch=partialPref

TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 14, S8 1 (2019)

method to determine the linguistic values when we only know the sub values [y,

y2] without knowing the values [ ymin, W] exactly.

Keywords: Fuzzy decision tree, linguistic values, training data set.
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