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VE MOT METRIC TREN HQ CAC PHAN HOACH
CUA MOT TAP HOP HU'U HAN

NGUYEN THANH TUNG

Vién Cong nghé thong tin, Vién Khoa hoc va Cong nghé Viét Nam

Abstract. In a database, partitions of the set of objects are naturally associated with their attributes;
each attribute induces a partition of the set of objects, where two objects belong to the same block if
they have identical values for that attribute. So, any metric defined on the set of partitions of the set
of objects generates a metric on the set of attributes. Once a metric is defined, we can evaluate how
far these attributes are, cluster the attributes, find centrally located attributes and so on. All these
possibilities can be exploited for improving existing data mining algorithms and for formulating new
ones.

The purpose of this paper is to define a metric on the set of partitions of a finite set starting from
the concept of information entropy proposed by Jiye Liang et. al.

Tém tit. Trong mot co s& dir liéu, cdc phan hoach cia tap cdc déi twong ¢6 moi lién két tur nhién
v6i cdc thude tinh; moi thudc tinh tao ra mot phan hoach cia tip cac ddi twong, trong dé hai doi
tuong sé thudc vao cing mot khéi néu chiing ¢6 chung gid tri vé thudc tinh d6. Nhu vay, khi mot
metric ndo dé dwge dinh nghia trén tap cdc phan hoach cia tip cdc doi tiwrong thi cing ¢ nghia 13
mot metric da dwoc xdc 1ap trén tip cdc thudc tinh. Mot khi da c6 metric, ta c6 thé dénh gid do
gin nhau, phan cum cic thudc tinh, xdc dinh thuoc tinh trung tdm, thudc tinh quan trong,... Tat
¢4 kha ning nay c6 thé duwoc khai thic, st dung vao viéc nang cao do hiéu qué cia cic thuit toan
khai pha dir liéu da cé hay tao ra nhirng thuat todn méi.

Bai bdo dé xuit phwong phap xay dung mot metric trén tap cdc phan hoach cia mot tap hop
hiru han cdc ddi twong, xuat phat tir Ao do entropy thong tin do Jiye Liang va cong su dé xudt.

1. MO PAU

Ky thuat st dung metric déng vai tro quan trong trong khai phé dir liéu. Trong nhirng
nam gan day, ky thuat nay duwge nhiéu ngurdi quan tdm nghién ciru va 4p dung vao viée giai
quyét nhirng van dé lén cia khai phd dir liéu nhwr phan 16p, phan cum dir liéu, Iwa chon dac
trung, roi rac héa dir licu,...

Khi tit ca céc thuoc tinh cia cac doi twong trong co s& dir liéu can khai pha déu 1a nhirng
thudc tinh gid tri thire, cdc ddi twong hay cdc thudc tinh c6 thé dwoc bicu dién bang cac
diém trong mot khong gian R va dé danh gid do giong nhau gitta cac déi twong, thudc tinh,
mot s6 metric ¢6 thé duwoc sit dung, thromg 1a khodng céch Euclide. Tuy nhién, trong thuc
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hanh, mot co s& dir licu thuomg ¢6 nhiéu loai thude tinh khac nhau: dinh lwgng, dinh tinh
(nhw mau sic, hinh dang, két qua xét nghiém,...). Déi véi nhirng truomg hop dir lidu nhw
thé, hién nay, ngoai khodng cdch Hamming, ¢ rat it metric ¢6 thé lira chon. Viéc nghién ciru
tim ra metric thich hop dé gidi quyét mot nhiém vu cu thé luén mot van dé can dwge quan
tam.

Ngudoi dau tién ing dung ky thuat metric gitra cdc phan hoach ctia mot tap hop vao khai
phé dir lieu 1a R. Lépez de Mantaras [5]. Ong da xay dung mot metric gitra cac phan hoach
ctia mot tap hop hitu han cédc d6i tirong, tir dé deé xuat mot tiéu chuan lwa chon thudc tinh
phan chia cdc doi twrong tai moi nit trong qué trinh xay dung cay quyét dinh gidi bai todn
phéan 16p. Két qua phan 16p thu dwge sir dung tiéu chuan nay, trong nhiéu trwomg hop, tot
hom so véi két qua dira vao tiéu chuin entropy gain (hay entropy gain ratio).

Viéc ttng dung ky thuat metric gitra cdc phan hoach trong khai pha dir liéu ndy sinh tir
mot ¥ twdng rat don gidn, dé 14 moi thude tinh déu sinh ra mot phan hoach trén tap céc doi
tuong, trong dé hai doi twgng sé thude vao cing mot khoi néu chiing ¢é ciing gid tri vé thuoc
tinh dé. Vi vay, khi mot metric nao dé dwge dinh nghia trén tap cdc phan hoach cia tap céc
déi tirgng thi né cing sé 14 mot metric trén tap cdc thuoc tinh. Khi mot metric da dugce dinh
nghia, ta c¢é thé sir dung né danh gid dwoc su khac nhau gitta cac thudc tinh, phan cum céc
thudc tinh, phat hién cdc thudc tinh quan trong,... Nho dé, c6 thé cai thién do hiéu qua cia
cic thuat todn da c6 hoac xay dung cac thuat toin maéi gidi quyét cac bai todn khai pha di
liéu.

Nhirng déng gbp quan trong trong nghién ciru xay dung metric trén ho cac phan hoach
cia mot tap hiru han phdi ké dén cdc cong trinh ctia J. P. Barthélemy [2], B. Monjardet [4],
Barthélemy va Leclerc [3], trong dé metric trén tap cdc phan hoach cua mot tap hop dwoc
xay dung dua trén cdc lop twwrong dwong gitra cdc doi twong hoac cdc do do thong tin cia cdc
phan hoach.

T twdng chung trong viéc lira chon thuoc tinh phan chia céc ddi twong tai moi mit trong
qué trinh xay dung cay quyét dinh 1a st dung thuoc tinh xap xi tot nhit thudc tinh quyét
dinh (nhan 16p) trén tap cdc doi trong can phéan chia. Piéu nay cé thé thire hién bang cach sir
dung mot metric dinh nghia trén cdc phan hoach. Gan day, xuat phat tir khéi niém entropy
c¢6 dieu kién tong quat do D. A. Simovici dé xuat, D. A. Simovici va S. Jaroszewicz [6, 8], D.
A. Simovici, Singla et. al. [7], R. A. Butterworth [10] da xay dung dwgec mot ho cdc metric
phu thuéc vao mot tham s6. Tuy thude vao dac trirng cia co s& dir liéu can khai phd, mot
metric thich hop dwoc stt dung lam tiéu chuan Iwa chon thudc tinh tét nhat phan chia céc
déi tirong tai moi nit trong qué trinh xay dung cay quyét dinh, ciing nhrr dé phan cum hay
roi rac héa dir lieu.

Bai bdo dé xudt phwong phap xay dung mot metric trén tap cdc phan hoach ctia mot tap
hop hiru han cdc ddi twong, xudt phat tir Ao do entropy thong tin ciia cdc phan hoach do
Jiye Liang va cong sy [1] dé xudt.

Phan con lai cia bai bdo gom: Muc 2 trinh bay khong gian cdc phan hoach cia mot tap
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hiru han cling véi cédc phép todn dai s6; Muc 3 néu cdc khai niém va tinh chat cia entropy
thong tin; Muc 4 dé xuat phwong phép xay dung metric; Muc 5 dwa ra mot vi du tinh toén;
Cudi cung 1a két luan va hwéng nghién ciru tiép theo.

2. PHAN HOACH CUA MOT TAP HOP VA MOT SO PHEP TOAN

Sau day, moi tap hop dwoc xét déu 1a nhirng tap hop hiru han.

Cho tap hop khong rong cdc phan tir U, mot phan hoach cia U 1a mot ho cdc tap con
m={X1,..., X} thoa man X; N X; = ¢, Vi # j. Ta goi céc tap con Xy, ..., X, & céc khoi
cla .

Ky hiéu tap tat ca cac phan hoach ¢6 thé cia U 1a PART(U). Trén PART(U) c6 thé dinh
nghia mot quan hé thit tu bo phan (PART(U), <), nhu sau.

Dinh nghia 2.1. Cho hai phan hoach 7, ¢ € PART(U). Ta néi 7 min hon o (hay ¢ tho hon
7), ky hiéu 7 < o, néu moi khdi X cia 7 déu ton tai mot khdi Y cia o sao cho X C Y. N6i
cach khéc, 7 < o néu moi khdéi cia o déu 1a hop cia mot s6 khai nao dé trong m. Truwong
hop m < o, nhung 7 # o, ta néi 7 min thire s hon o va viét © < o.

Dinh nghia 2.2. Phin tir nh6 nhét trong (PART(U), <) la phan hoach ay véi moi khdi chi
bao gom mot phan tir cia U. Phan tir 16m nhat trong (PART(U), <) 1a phan hoach wyy bao
gom mot khoi duy nhat 13 toan bo tap U.

Pinh nghia 2.3. [6, 8] Cho hai phan hoach 7, o € PART(U). Ta néi o phu 7, ky hiéu 7 < o,
néu 7 < o va khong ton tai 7 € PART(U) sao cho 7 < 7 < 0.

Dé thay, m < o khi va chi khi o thu dwrge tir 7 bang cach hgp nhat hai khdi cia 7.

Pinh nghia 2.4. [6, 8] Cho hai phan hoach 7, o € PART(U). Ta goi infimum cia 7 va o
la phan hoach

inf{r, o} ={XNY|Xenr, Yeo,XNY = ¢}

Dé don gidn, inf{r, o} duge ky hiéu la 7 A o.

Dinh nghia 2.5. [6,8] Cho hai phan hoach 7, ¢ € PART(U). G(r,0) 14 d6 thi hai phia,
trong dé cdc dinh cia mot phia 1a cic khoi cua 7, cde dinh & phia bén kia 1a cdc khdi cua o,
vanéu XNY =¢ véi X € m, Y € o thi sé ¢6 mot canh (X, Y). Khi d6, ta goi supremum
clia 7 va o 1a phan hoach trong dé moi khéi 1a hop cia cdc dinh thuoc mot thanh phan lién
thong ctia do thi hai phia G(r, o). sup{r, o} dwgc ky hiéu bang 7 V o.

Vi khai niém in fimum va supremum gitra hai phan hoach dinh nghia nhw trén thi tap
PART (U) tao thanh mot gian, nghia 13 v&i moi cap 7, o € PART(U) déu ton tai inf{r, o}

lan sup{m,c}.
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3. ENTROPY THONG TIN CUA PHAN HOACH VA CAC TINH CHAT

Trong [1], Jiye Liang va cong su da dwa ra cdc dinh nghia sau day vé entropy thong tin
cua cdc phan hoach.
Cho hai phan hoach w, 0 € PART(U). Giasum = { X1, Xo, ..., X;n} vao = {Y1, Yo, ..., Y, }.

Pinh nghia 3.1. [1] Entropy thong tin cia 7 la dai lwong E(7r)7 xac dinh nhw sau

trong d6 | X| chi lirc lrgng ctia tap hop X, X 1a phan bu ctia X trong U.
Dé thay, E(U) c¢6 thé viét dudi dang

1 m
E(r)=1- oF >
i=1

Pinh nghia 3.2. [1] Entropy thong tin ¢6 diéu kién cia o khi da biét = dwge dinh nghia bdi

| X NY;] X mY|
Bloln) =3 G

i=1 j=1

bé ¥ | X;NY;| = |X;| — | X;NYj|, ¢6 thé viet E(o|r) dudi dang

E(olr) :U—<Z|X|2 ZZ|X ny;| )

=1 j=1

Dinh nghia 3.3. [1] Entropy thong tin dong thoi cia 7 va o dwrge dinh nghi béi

X;NnY;||X;NnY;
E(r,0)=E(rANo) = ZZ| m| : ‘;| | ‘U|2ZZ‘X0Y‘2

=1 j=1 =1 j=1
Tt dinh nghia suy ra E(r,0) = E(o, 7).
Dinh nghia 3.4. [1] Entropy thong tin twong ho gitta m va o dwge dinh nghi bdi

. - [ XinYi] [XinY|
1Mo =22 o oy
i=1 j=1

Dé thdy, I(m; o) c¢6 the viét dudi dang

I(m;0) = E(r) — E(r|o).

Giong nhur Shannon entropy, entropy thong tin E(m) cia phan hoach 7 ¢6 céc tinh chat
sau.
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Ménh dé 3.1. (Giéi noi) [1] Cho phan hoach m € PART(U). Néum = { X1, Xo, ..., X;,} thi

1
0 < E(ﬂ-) < 1- D
m
E(r) =0 khi va chi khim =1, E(r)=1— L khi |X;| = | Xa| = ... = |Xp| = UL

Ménh dé 3.2. (Pon diéu) [1] Cho hai phdn hoach 7,0 € PART(U).

a) Néun < o thi E(r) > E(0).

b) Néun < o thi E(r) = E(c) khi va chi khim = o.
Chii 5j: Néu chi ¢6 E(n) = E(o) thi chwa thé suy ra m < o.

Tir Ménh dé 3.1 va Ménh dé 3.2 suy ra ménh dé sau.
Ménh dé 3.3. (Maximum-Minimum) [1] Cho tdp hop hiu han U. Ham entropy thong tin
E : PART(U) — R ¢6 gid tri cwc dai la 1 — (1/|U|) khi T = ay, ¢d gid tri cwc tiéu la 0 khi
T=wy.
Ménh dé 3.4. Cho hai phan hoach w,0 € PART(U). Gid sit 7 = {X1,Xo,..., X;n} va
o={W,Ys, .., Y,}. Ta co

E(r,0)= E(r)+ E(o|r) = E(0) + E(r|o).

Chitng minh

_ 2
E(r,0)=E(rAo) = |U|2;;|X nY;|

SR S S e
i=1 j=1
= E(n)+ E(o|r).

Do tinh déi xtimg cia E(r, o), ta cung ¢6 E(w,0) = E(o) + E(x|o). [

Ménh dé 3.5. Cho hai phan hoach w,0 € PART(U). Gid st 7 = {X1, Xo, ..., X;n} va
o={",Ys .., Y,}. Taco

I(m;0) = E(r)+ E(0) — E(m,0)
va nhw thé I1(m, o) cung la ham @61 xiéng cia T va o.
Chitng minh
Suy ra tir Pinh nghia 3.4. va Ménh dé 3.4.
Ménh dé 3.6.  Cho hai phin hoach 7,0 € PART(U). Gid st © = {X1, Xo, ..., X} vd
o={",Ys .. Y.} Taco

1
0<E(olr)<1——,
mn’
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E(o|r) =0 khi va chi khim <o, E(o|n)=1— 1 khi va chi khim =1 va
mn

4}

V| = [Ya = ... = [Ya| =
n

Chitng minh
Hién nhién E(o|m) > 0. Theo Ménh dé 3.4,

E(o|r)= E(r,0)— E(m).

Suy ra

E(olr)=0«< E(r,0)= E(r) < E(r ANo) = E(n).

Vi 7 Ao C 7 nén theo Ménh dé 3.2

E(rhNo)=E(r)enrho=nm<r<o.

Mat khdc, theo Ménh dé 3.4 va Ménh dé 3.1, ta ¢6

E(o|r)=E(r,0)— E(r), E(r,0)=E(rNo)<1-— L, E(m) > 0.

mn
Suy ra
E(olr) <1- ——
g|T) =~ mn’
ddu “=" x4y ra khi va chi khi
(B =0) A (Brho)=1- ) & m=1)r (11| = ¥ = .. = [¥ = 12))

Ménh dé 3.7. Cho ba phan hoach w,0,0 € PART(U). Néu m < o thi E(6|0) > E(0|r).

Chitng minh
Do 7 < o, mdi Y; € o sé 1a hop cla mot s6 khdi thuoe 7. Pé chitng minh ménh de, chi
can chi ra rang, néu 7,7’ € PART(U) va 7/ pht 7, nghia 1a cdc khdi cia 7/ tring véi cdc

khdi cia m, ngoai trir chi mot khoi cua 7’ 14 hop cia hai khéi trong 7

™= {X17 ceey Xg—17 Xg7 Xg+17 HS) Xh—17 Xh7 Xh+17 ceey Xm}7

7T/ = {X17 ey Xg—17 Xg+17 [EX3) Xh—17 Xh+17 ey Xma Xg U Xh}7
thi E(0|7") > E(0|r). That vay, gia st 0 = {71, Zs, ..., Z1}, ta ¢
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-

EO)r") — BOlr) = —— > (X, U X4) 1 Zil[(X, U Xn) N Z4|

k=1
1 < ~ 1 _
— 5 Y Xy N Zk||Xg U Z| — 5 > 1 XN Zkl| X0 U Z|
U? U &=
1 _ _
= Wk 1(|X 9N Zk| + [ Xn 0 Z]) (1 Xy N Zk| + | X5 0 Z|)
1 < !
T UP+ 1\X o N Z|| Xy U Zk| - |U‘QZ\XhﬂZkHXhUZ,€\
1 < - 1 _
=P \XgﬂZklngUZkHWZ|Xngk||Xthk|20
k=1 k=1

E0|7") = E(0|7) khi | X,NZk|| XU Zk| = 0va | XN Zk|| XpUZk| = 0 véimoi k € {1,2,....1},
tire 1a khi ton tai mot khdi Z, € 0 sao cho X, va X, déu thuoe Z,. [
Ménh dé 3.8. Cho ba phan hoach w,0,0 € PART(U). Néu m < o thi E(r|0) > E(c|0).
Chitng minh

Vim <o, nénm A <oA0. Do ds, theo Ménh dé 3.2 ¢

E(rAN0) > E(cN0).

Suy ra,

E(x0) = E(n A 0) — E(0) > E(o A 0) — E(0) = E(o]0).

4. XAY DUNG METRIC TREN TAP CAC PHAN HOACH

Mot metric trén tap hgp U 1a mot dnh xa d: U x U — [0, 0o0) thoa man céc diéu kién sau

(P1) d(z,y) = 0 khi va chi khiz =y

(P2) d(z,y) = d(y, ).

(P3) d(z,y) + d(y, z) > d(x, z) véi moi z,y, z € U.

bieu kién (P3) dwgce goi 1a tién dé bat dang thite tam gidc. Bo doi (U, d) duge goi 1a mot
khong gian metric.

Cho hai phan hoach 7,0 € PART(U), v6i m = { X1, X9, ..., X;n} va o = {¥1, Y, ..., Y, }.
Shannon entropy ¢6 diéu kién cia 7 khi biét o 1a dai lwgng I(7|o) dinh nghia bdi

YN X0 Y], XNy
Z 2 Ty e Ty
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Shannon entropy dong thoi cia 7 va o 1a dai lwgng I(, o) x4c dinh bdi

XinYi|, 1XinY)
I .
(m, ZZ U] 82 U]

=1 5=1

Trong [5], Lépez de Mantaras da chitng minh rang anh xa

dp : PART(U) x PART(U) — [0, 0)
xdc dinh bdi
I(r|o)+ I(o|n)
I(m,0)

v6éi moi m, 0 € PART(U) 1a mot metric trén tap PART(U).
Nghién ctru céc tinh chit cia Shannon entropy, D. A. Simovici va S. Jaroszewicz [6, 8] da

dy(m,0) =

dé xuat khéi niém entropy ¢6 diéu kién md rong cia 7 khi biét o. 6 1a dai lwong Hg(r|o)
phu thuoc tham s6 8 > 0, x4c dinh bdi

(2= ﬁ_1 |U|aZZ<Z!Y\ﬁ | Xi N ) khi 0 < B <1

i=1 j=1 =
Wil s~ XYl XNl :
Hp(r|o) = _Z \U\ Z i 82y khi 5 =

(1—21 5 \U\ﬁZZ(ZIYj\"—\Xmmﬁ) khi 8> 1

i=1 j=1 j=1

Céc téc gia cung da chirmg minh dwge rang danh xa

dg : PART(U) x PART(U) — [0, o0)

xdc dinh bdi

dg(m, o) = Hp(m|o) + Hp(a|m)

vGoi moi m, 0 € PART(U) la mot metric trén tap PART(U).
Duéi day 1a mot dé xudt phwong phdp méi xay dung metric trén tap cidc phan hoach cua
mot tap hiru han, sir dung do do entropy thong tin ¢6 diéu kién do Jiye Liang va cong su deé

xuat.

Ménh dé 4.1. Véi moi m, 0,0 € PART(U), ta déu cé

E(n|0)+ E(o|m AN 0) = E(m A glb).

Chitng minh
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That vay, gia st m = { X1, Xo, ..., Xpn,}, 0 = {N1, Yo, ..., Y.} va 0 = {21, Zs, ..., Z}, ta 6

n

l
E(r|0) = ‘U‘2Z|Z |2—U—§;|Xiﬂzp|2§

3

E(o|m A 6) = ZZ|X N Z,% - ‘U‘QZZmez )NY;|?

=1 =1 p=1 j=1
m l
U—ZZ\X N 2,2 - ‘U‘szlz\xmz Ulymz
i=1 p=1 j=1 q=
n l
U— Z‘X“ZI |2ZZZ\U<<Xm2p>ﬂ<mzq>>\2

zlplglq:l

Z|X N Z,% - |QZZZ|X0Z (Y; N Z,)|?

i=1 p=1 j=1

i Mg i Mg I

(Vivéip #qthi (X;NZ,)N(Y;NZ,) = o).
Tinh toan twong tu, thu dwoc

n

I m
E(m Aolf) = \U|2Z‘Z‘2 %ZZZ\XHZ N(Y; N Z,) %

p=1 =1 j=1

Vay,

m | n
E(o|m A0) + E(x ZZ|XnZ|2 1|2ZZZ (X; N Z,) N (YN 2Z,)
i=1 p=1 j=1

zlpl

1 1 I m
+WZ‘ZP‘2_WZZ|XZ‘HZ;D|2
\U|2Z‘Z‘2_ ZZZ|XHZ (Y; N Zy)|?

= E(m A olf).

Ménh dé 4.2. Véi moi bo ba phan hoach 7,0,0 € PART(U), ta déu cd

E(o|m)+ E(7|0) > E(0l6).

Chitng minh
bey, nANO<m, 7Aoo <o, ap dung lan lirgt cdc Ménh dé 3.7, 4.1 va 3.8, ta c6
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E(o|r)+ E(7|0) > E(o|n A0) + E(n|0) = E(m Ao|f) > E(c|0).

Pinh 1y 4.1. Anh za dg : PART(U) x PART(U) — [0, 00) zdc dinh béi

dp(m,0) = E(r|o)+ E(o|r)

vai moi w,0 € PART(U) la mdt metric trén tdgp PART(U).
Chitng minh

Theo Ménh dé 3.6

(P1) dg(m,0) > 0 véi moi 7,0 € PART(U)

dg(m,0) =0« (E(r|o) =0) A (E(c|r) = 0)

S (r<o)AN(oc<7m)e7m=0.

Tir dinh nghia cia dg suy ra

(P2) dp(w,0) = dp(o, ) véi moi 7, o € PART(U).

Lai theo Ménh dé 4.2, v&i moi 7, 0,0 € PART(U), ta ¢6

E(o|m) + E(r|0) > E(010),

E(0|r) + E(r|o) > E(0]o).

Cong hai bat dang thire trén, vé véi vé, thu duge

(P3) dE<U7 7T) +dp (’/T, 0) > dE(U7 0) u
5. Vi DU
Xét bang dir liéu sau day veé cdc diéu kién thoi tiét va quyét dinh choi golf, 18y tir kho di

lieu UCI [11] véi thude tinh nhiét do da dwge roi rac héa thanh ba mite 1,2,3 va thudc tinh

A A A ’ N . 4
d6 am dwoc roi rac héa thanh hai mic 1,2.
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U | Quang cdnh | Nhiét d6 | P6 &m | Gié | Choi golf
al a2 a3 a4 d
U1 ning 3 2 khong khong
U2 ning 3 2 cé khong
us u am 3 2 khong c6
Uy mua 2 2 khoéng co
us mua 1 2 khong c6
Ug mua 1 1 c6 khong
uy u am 1 1 c6 c6
us ning 2 2 khong khong
Ug ning 1 1 khong cé
Uu10 mua 2 2 khong c6
Uil ning 2 1 c6 c6
U112 u am 2 2 c6 c6
u1s3 u am 3 1 khong c6
U14 mua 2 2 cé khong

Ta ¢é

U = {u1, ug, us, ug, us, ug, u7, ug, Uy, Ui0, Ui1, U12, U1, w14}, |U| = 14.

Phan hoach cia U theo al, a2, a3, a4 va d lan lwot 1a

a1 = { X1, Xo, X3} = {{w1, ug, ug, ug, u11}, {us, uy, u12, w13}, {4, us, ug, u10, v14}},
Ta2 = {Y1, Y2, Y3} = {{u1, uo, uz, u1s}, {u4, us, u10, 11, u12, u14}, {us, ue, ur, ug}},
Ta3 = {21, Z2, Z3} = {{u1, u2, u3, ug, us, ug, u10, u12, 14}, {ue, ur,ug, ui1, uis}},
Tag = {W1, Wa} = {{u1, us, ug, us, ug, ug, uro, u1s}, {u2, us, ur, ui1, ure, u14}},

mq = {D1, Do} = {{u1, ua, us, ug, u14}, {u3,us, us, uy, ug, w10, U1, u12, U13}},
X1N Dy =A{uy,ug,ug}, | X1NDy| =3,

X1 N Dy = {ug,uir}, | X1NDyl =2,

XoN Dy =¢, [XaNDy| =0,

XoN Dy = {us, ur, u12, uis}, | XoN Dol =4,

XsN Dy = {ug,uia}, | XsNDy| =2,

X3N Dy = {uy, us, uip}, |X3N Do| = 3.

Céc entropy thong tin cé diéu kién theo Jiye Liang

3 3 2
E(ﬂ'd‘ﬂ'al) = ‘U%(Z |X1|2 _ ZZ ‘Xz M Dj|2>
i=1

i=1 j=1
1

= T l(7+ 47 4+5%) = (37 4+ 27 + 47+ 27 4+ 3%)}

24
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2 3 2
1 2 2
BE(mai|ma) = W(Z\Dﬂ - ZZ\XmDﬂ )
7=1 i=1 j=1
1
= E{(5Q +9%) — (327422 + 42 + 22 + 3%)}
o
196
) 24 64 883
Vay, dg (a1, Ta) = E(ma1|Ta) + E(ma|ma1) = + =

e 196 196 196
Tinh toan twong tu, thu dwoc

68 30
E(Wa2|7rd) =~ 196 E(Wd|7fa2) =~ 196°
68 30 98
dE(ﬂ'a277Td) = E<Wa2|77d) + E(Tf’d"ﬂ'ag) = ﬁ + ﬁ = ﬁ
48 48
E(mq3|ma) = 196" E(ma|ma3) = 196’
48 48 96
dp(me3, mq) = E(ma3|ma) + E(ma|ma3) = 196 + 196~ 196"
48 42
FE = F - =
(7Ta4‘7rd) 1967 (ﬂ-d‘ﬂ-a4) 1967

48 42 _ 90
196 196 196
Ta c6 dE(ﬂ'al,O'd) < dE(’/('a4,0'd) < dE(’/('ag,O'd) < dE(Trag,Cfd). bieu nay phu h(}fp v&i

dp(maa, 7q) = E(mqa|mq) + E(7a|Tqa) =

thue t& c6 thé quan sét thay ve s két hop dir liéu trén cdc doi twong ciia moi thude tinh
al,a2,a3, a4 véi thuoe tinh quyét dinh d. Néu can lwra chon thudc tinh cho viéc du dodn
quyét dinh d thi thit tu wu tién sé 14 al, a4, a3, a2.

6. KET LUAN VA HUGNG PHAT TRIEN

Bai bdo da dé xuat phwong phdp xay dung mot metric trén ho cdc phan hoach cia mot
tap hop hitru han céc déi twong, va nhw vay cing 14 mot metric trén ho cdc thudce tinh cting
xéc dinh trén tap hop dé. Dua trén céc cong thire tinh cho trong Muc 3, ¢é thé thay, metric
chiing toi xay dung doi hdi khoi lrong tinh todn nho hon so véi metric dé xuat bai Lopez de
Madntaras va metric dé xudt bdi D. A. Simovici va S. Jaroszewicz.

Mot khi da c6 metric, ta ¢6 thé danh gid do gan nhau, phan cum cac thudc tinh, xac dinh
thudc tinh quan trong, lwa chon thudc tinh,... Do d6, cong viéc tiép theo can phai thwe hién
la st dung metric da xay dung vao viéc gidi quyét cde bai todn nhw lira chon thudce tinh xay
dung cay quyét dinh, roi rde héa dir liéu,...; tinh todn thire nghiém trén cdc tap dwr liéu khac
nhau va so sanh két qua véi két qua thu dirge bang cac metric khac hién cé.
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