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TOM TAT - Trong bdi viét nay ching 16i gidi thiéu mét tiép cin méi trong viée danh gid chat heong ludt quyét dinh da tri
dua trén phan tich ham y théng ké (statistical implicative analysis). Nghién cteu dwoc xem xét bdt dau tir mot hé thong thong tin
quyét dinh da tri (set-valued decision information system) cung voi tap ludt quyét dinh da tri dirge sinh ra tuong vng. Tir ddy, tdp
ludt quyét dinh da tri s€ dwoc phan tich va danh gia chdt lieong trén co s phdn tich ham y théng ké. Vi két qua danh gid chat
lwong tap ludt quyet dinh da tri, cdac ludt quyet dinh da tri sé duoc sap xep theo cac mirc do wu tién khdac nhau dwa trén cdac do do
nhw chi s6 ham y (implication indice) vd cuong dé ham ¥ (implication intensity). Céc kich ban thwc nghiém chi ra cdc ludt quyét
dinh da tri tot, cac ludt quyét dinh da tri chua tot va vai tro cua cac ludt quyét dinh da tri. Day chinh la vin dé ma mé hinh lut
quyét dinh da tri trudc ddy chua thé hién duoc nay.

Tir khéa - Hé thong thong tin da tri, I6p twong dong t6i dai, ludt quyét dinh da tri, ham y thong ké.

I. GIOI THIEU

Ly thuyét tap tho (rough sets theory) [2][3][15] 12 mot cong cu phan tich dit liéu hiéu qua, dugc st dung trong
mo hinh dai dién thudc tinh-gia tri dé mé ta su phu thudc gitra cac thudc tinh va danh gia y nghia cta cac thudc tinh
cung voi cac ludt quyét dinh. Ngoai ra, sinh ludt trong cac hé théng thong tin khong ddy du (rules in incomplete
information systems) [11], k¥ thuat khi thich hop tdi dai cho viéc sinh luét trong cac hé thong thong tin khong day du
(maximal consistent block technique for rule acquisition in incomplete information systems) [12], tap thd dugc nghién
ctru dé phan tich quyét dinh da tiéu chi (rough sets theory for multicriteria decision analysis) [6] da dugc nghién ctru va
¢6 nhiéu tmg dung dem lai hi¢u qua nhét dinh. Pic biét 1a c6 nhiéu tiép can méi trong viéc sinh luat quyét dinh da tri
trong cac hé thong thong tin quyét dinh da tri [7][10] d4 xuét hién trong thoi gian gan day.

Ly thuyét tap tho co dién dya trén cac mbi 'quan h¢ khong phan biét duoc va cac nghién ctru chu yéu dya trén
cac hé thong thong tin ddy du. Tuy nhién, mot s6 dac diém cua cac thugc tinh trong mot hé thdng thong tin cé thé
khong biét hodc da gia tri. Hon nita, cac thude tinh nay doi khi co mién tri ¢6 ‘mot thir ty va thir tw cia cac dac diém cua
cac thudc tinh nay dong moét vai tro rit quan trong [17]. Ngoai ra, trong mdi quan hé giita ngit canh hinh thirc va hé
thong thong tin da tri da chi ra ring cac ngit canh co thé chuyén d6i thanh mot hé thong thong tin da tri gia tri [15]. O
mot khia canh khac, mot quan hé mo trong hé thdng thong tin da tri (Fuzzy Set-valued Information Systems (FSVISs))
cling duoc dé cap dén [18]. Piéu nay, cho ta thiy kha nhiéu cac khia canh khac nhau cua 1y thuyét tap tho, ciing nhu
céc van dé vé hé théng thong tin da tri va cac ludt quyét dinh da tri da duoc nghién citu manh mé. Tuy nhién, Hién nay
cac ludt quyét dinh da tri dwoc sinh tir hé thong thong tin quyét dinh da tri chwa dwoc danh gid chat luong, “Vai tro”
cac ludt quyet dinh da tri la nhu nhau. N6i mot cach khac hon la chua xem xét cac do do “hap dan” can thiét cho cac
luat quyét dinh da tri, dé tir d6 dénh gia chét lugng, chi ra vai trd va cac khuynh hudng khach quan cua tap luat quyét
dinh da tri.

Trong bai viét nay, chung t6i dé& xuat mot tiép can moi trong viéc dénh gia chat luong cac luat quyét dinh da tri
dwa trén tiép can ham ¥ thong ké [4][5]. Phan tich ham ¥ thong ké (Statistical Implicative Analysis — SIA) dugce dé xuét
boi Gras [4][5], nhim ‘phat hién nhirng khuynh huéng trong mét tap hop cac thude tinh. SIA cung cap mot phuong
phap dé danh gia do hap dan cua cac luat va cau trac cua chung trong viéc kham pha mdi quan h¢ cua lut ¢ cac mirc
d6 ham y khac nhau. bé danh gia chét luong cac luat quyet dinh da tri, hé thong thong tin quyet dinh da tri va tap luat
quyét dinh da tri duoc chuyén vé dang thirc c6 thé phén tich va sip xép theo muc do wu tién trong phan tich ham y
thong ké.

Bai viét gom 5 phan: phan thir nhét giéi thiéu tong quan, phan thir hai trinh bay luat quyét dinh da tri, phan thi
ba gidi thiu vé ham y thong ké, phan thir tu trinh bay mo hinh danh gia chét lugng luat quyét dinh da tri, phan thir nam
gidi thiéu thyc nghiém va sau cung la phﬁn két luan.
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IL LUAT QUYET PINH PA TRI

A. Cic h¢ thong thong tin
1. Hé thong thong tin don tri va hé thong thong tin da tri

Mot hé thdng thong tin dugc dinh nghia nhu gém mot bd bon (0, AT, v, ), _trong do, O 1a mot tap hiru han
khong réng gom N ddi tuong {x;, Xz, ..., xy}, AT 1a mot tdp hitu han khong rong gdm n thudc tinh {a, ,a,, ..., a,},
V = Ugear V, v61V, 1a mién gia tri cha thuoc tinh a, f: OxAT — V 1a ham thong tin, nghia 13 f(x, a)eV,, véi x € 0.

Néu tmg v6i mdi dbi tuong x; (i=1,2,.N)> mdi thudc tinh a € AT twong mg trong hé thong thong tin (0, AT, V, f)
c6 mot gia tri duy nhit (a unique attribute value) thi (0, AT,V, f) dugc goi 1a hé théng thong tin don tri (a single-
valued information system) va ngugc lai (0, AT,V, f) dugc goi 1a hé thong thong tin da tri (Set-valued (multi-valued)
information system) [7][13][14].

Vi du xem xét mdt tdp dir li€u don gian cho trong bang 1, cac tap O, AT, V, f dugc xac dinh nhu sau:
O={x1,%3,%3,%4,x5 }, AT={a,,a;,a3,a4 /, Vo, = {0, 1,2} (céc gia tri trén cft a,cua bang 1), V,, = {1,0,2} (cac gia
trj trén thudc tinh a, cua bang 1),...va f(x;,a,) =0, f(xy,a;) = 1.

Bing 1. Hé thong thong tin don tri § = (0, AT, V, f), gom 5 d6i tuong {xq, X2, X3, X4, X5} va 4 thudc tinh {a,, ay, as, a,}

0 aq a, as ay
X1 0 1 0 1
Xy 0 0 2 1
X3 1 2 0 0
X4 2 1 1 3
Xs 2 1 1 2

2. Hé théng thong tin day du va hé thong thong tin khong day du

Xét h¢ thong thong tin (0, AT, V, f), khi d6 mién gia tri cia thudc tinh V c6 thé chira mot ky hiéu dic biét * dé
chi rang gié tri thudc tinh 1a khong biét. Mién gia tri thugc tinh nao khac véi ky hi€u dac biét * thi duoc goi 1a mién gia
tri thudc tinh chinh quy. Mot hé thong thong tin ma trong d6 moi mién gia tri thudc tinh déu 1a chinh quy thi duoc goi
1a hé thng thong tin day du (complete information system), nguoc lai thi dugc goi 1a hé thong thong tin khong day du
(incomplete information system) [11].

Vi du xét hé thong thong tin S = (0,AT,V, f) cho trong bang 2, =1{0,1,3,x} nén S = (0,AT,V, f) trong
truong hop nay 1a hé thong thong tin khong day du.

Bing 2. Hé thong thong tin khong diy du § = (0, AT, V, f), gdbm 5 dbi tuong {x4, x2, X3, X4, X5} va 4 thudc tinh {ay, a,, as, as}

0 a, a, as ay
X1 * 4 2 1
Xy 3 4 2 2
X3 1 2 * 0
X4 2 1 1 5
Xs * 1 1 0

3. Quan h¢ khong phan biét

Xét hé thong thong tin don tri ddy da S = (0,AT,V,f) va A € AT, khi d6 mot quan hé khong phan biét
(indiscernibility relation) [11], ky hiéu la IND(A) duogc dinh nghia: IND(A) = {(x,y) € 0x0/Va € A, f(x,a) =
f(y,a)}. Vi du xét bang 1, néu A = {a,,a,,as} ta c6 IND(A) = {(x,,x5)}. Véi A € AT, IND(A) 1a quan hé tuong
duong va 1a mot bo phan cta 0. Néu goi I,(x) 1a tap cac ddi twong co quan hé khong phéan biét véi x thi I,(x) = {y €
0/(x,y) € IND(A)}, hién nhién x € I,(x). Theo bang 1, v6i A = {a;,a,,as}, tacod Ly(x,) = Li(xs) = {x4,x5}.

Xét hé théng thong tin khong day du S = (0,AT,V,f) va A € AT, khi d6 mot quan hé twong tu (similarity
relation) [11], ky hiéu la SIM(A) duoc dinh nghia: SIM(A) = {(x,y) € Ox0/Va € A, f(x,a) = f(y,a)|f (x,a) =%
|f (y,@) =+}. Vi du tir bang 2, néu A = {a, ,a,,as} ta cd SIM(A) = {(x1,x,), (x4, x5)}. Néu goi S,(x) 1a tap cac dbi
tuong c6 quan hé tuong ty véi x thi S,(x) ={y € 0/(x,y) € SIM(A)}. Theo bang 2, v6i A = {a,,a,,as}, ta co
Sa(xs) = Sp(xs) = {x4, x5} Vi (x4, x5) € SIM(A).

B. H¢ théng thong tin quyét dinh da tri

Hé théng thong tin quyét dinh da tri 14 mot bo 4: (0,C U {d},V, f) [7]. Trong d6: O 1a mot tap hop hitu han
khéc rong cac doi tugng, C 1a mot tap hop hitu han khac rong cac thude tinh diéu kién, d 1a thudc tinh quyét dinh,
cn{d}=0,V =V UV, véi V; 1a hgp mién gia trj cac thudc tinh diéu kién, V,; 12 mién gia tri thudc tinh quyét dinh,



Phan Tén Tai, Lé Ptc Thing, Huynh Xuan Hiép 121

f 1a 4nh xa tir Ox(C U {d}) &n V sao cho: f: 0xC — 2Vl 1a mot anh xa da tri, Vx € 0,c € C : f(x,c) = c(x),
f:0x{d} - V; 1la m{t anh xa don tri, Vx € O: f(x,d) = d(x).

Mot hé Vthéng thong tin q}lyét dinh da tri dugc trinh bay duéi dang bang, con dugc goi la bang quyét dinh da tri.
Vi duy vé hé thong thong tin quyét dinh da tri dugc minh hoa nhu bang 3 bén dudi.

Biing 3. H¢ théng thong tin quyét dinh da tri gom 10 ddi twong {x1, X3, .., X10}, 5 thudc tinh diéu kién {cy, ¢z, ..., €5}
va 1 thudc tinh quyét dinh d.

0 c1 cy C3 Cy Cs d
X1 {1} {0,1} {o} {1,2} {2} 3
X2 {0,1} {2} {1,2} {o} {0} 1
X3 {0} {1,2} {1} {0,1} {0} 1
Xy {0} {1} {1} {1} {0, 2} 2
Xs {2} {1} {0,1} {o} {1} 2
Xs {0,2} {1} {0,1} {o} {1} 2
X7 {1} {0,2} {0,1} {1} {2} 3
Xg {0} {2} {1} {o} {o,1} 1
X9 {1} {0,1} {0,2} {1} {2} 3
X10 {1} {1} {2} {0,1} {2} 2

C. Lép twong dong

Trong hé thdng théng tin quyét dinh da tri (0,C U {d},V, f), v6i mdi thudc tinh b € C thi quan hé twong dong
theo b duoc ky hiéu va dinh nghia nhu sau: T, = {(x,y)/ x,y € 0: b(x) N b(y) # @}. V&i mdi tap hop cac thude tinh
diéu kién B € C quan hé twong dong theo B dugc dinh nghia: Ty = {(x,y)/x,y € 0 AVb € B: b(x) N b(y) # @} =

Npep Tp. Khi (x,y) € T ngudi ta ndi x trong ddng véi y theo B, ky hiéu 1a xTy [7].

Trong mot hé thong thong tin quyét dinh da tri (0,Cu{d},V,[), tadinh nghia [7] Tp(x) = {y €0 /yTpx} =
{y /y €0,Vb € B: b(x) N b(y) # 0} 1a mot 16p twong dong ctia x € O dya trén tap thude tinh diéu kién B < C.

Theo bang 1, néu goi B=C thi ta c6 Tp(xy) = Tp(x7) = {x1,%7, %9}, Tp(x2) = Tp(xg) = {x3, %3, X5},
Tp(x3) = {x2, %3, %4, X5},  Tp(xs) = {x3,%4}, Tp(xs) = Tp(x6) = {x5, %6}, T (o) = {x1,%7, %9, %10}, Tp(x10) =
{x9, %10}

D. Lép twong dong toi dai
1. Cac khai niém

Khi N 1la mét 16p tuwong déng theo B va Vx € O\N va ton tai y € N sao cho y khong tuong ddng véi x theo B
thi N dugc goi 1a 16p twong dong toi dai (maximal tolerance class) theo B [7]. Néu goi tap hop tat ca cac 16p tuong
dong t6i dai theo B trong O la Ag thi khi d6 Ag phu 0: 0 = Uyesz N

Lép twong dong t6i dai co dic trung sau: xét Az tap hop cac 16p twong ddng tdi dai. Gia sir rang B ¢6 cac thude
tinh B = {b;,b,, ...,b,,}. Pic trung cua 16p twong dong t6i dai N € Ap dugc dinh nghia nhu sau: des(N) =
{Nxen b1(x), Nxen bz (x), -+, Nxen by (x)}. Déc trung cua 16p twong ddng t6i dai mo ta gia tri chung cuia cac thudc tinh
diéu kién cua cac d6i trong thudc vé 16p trong dong t6i dai do.

2. Giai thuat phan 16p twong dong tdi dai
Chung t61 dé xuit mot giai thudt phan 16p twong dong t6i dai nhu sau:

e Dir liéu ddu vao: hé thong thong tin quyet dinh da tri gom mot bo 4: S = (0,C U {d} V,f). Trong d6: O la
mot tap hop hiru han khac rong gém N ddi twong, C 1a mot tap hop hitu han khac rong cac thude tinh diéu
kién, d la thudc tinh quyet dinh, CNn{d} =0,V =V, UV, véi V, 13 hop mién gia tri cac thudc tinh diéu
kién, V, 14 mién gia tri thudc tinh quyét dinh, £ 1a anh xa tir Ox(C U {d}) dén V sao cho: f: 0xC — 2Vl 1a
mot anh xa da tri va f: Ox{d} = V; la mdt anh xa don tri.

e Dir liéu dau ra: cac 16p twong dong tdi dai Ny, (k = 1,2,...)

e  (Gidi thuat:
= k=1,
= Véimbix € 0, ta thuc hién nhu sau:

% Khoi tao: {N,, = {x} /12 16p twong dong t6i dai chtra x; desNy = {Gi4 tri tuong dong ctia N }=
{fx,c)/vceC}}
*  Véimdix; €0 (A =1,2,..,N)Ax; & Ny
Néu(Vc € C,Vf(x,c) € desNg: f(x;, )Nf(x,c) # @) thi
{ Ny =N, + {x;};des = {f(x;,c)Nf(x,c) /Vc € C,Vf(x,c) € desN.}; desN, = des }
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Nguoc lai bo qua
*  Néu (N, # N;,¥j: 1 < j < k (N; 1a 16p twong dong t6i dai da xac dinh truée d6)) thi
{ Ghi nhin Ny 1a mdt 16p twong dong déi dai; k = k + 1}
3. Vi du minh hoa giai thuat phan 16p twong dong

Xét hé thér}g thong tin quyét dinh da tri dugc cho trong bang 3, két qua ap dung giai thuat phan 16p twong dong
cho 5 16p twong dong toi dai nhu bang 4.

Bang 4. Két qua phan 16p twong ddng t6i dai va cac dic trung tuong ng.

L&p tuong dong toi dai Dic trung des(N;) d
N; o) Cy C3 Ca Cs

Ny = {x1, %7, %9} 1 0 1 2 3

N, = {x,, x3, xg} 0 2 0 0 1

N3 = {x3,x4} 0 1 1 0 1V2

N, = {xs, %6} 2 1 {0, 1} 0 1 2

N5 = {xq,x10} 1 1 2 1 2 2V3

III. HAM Y THONG KE

A. Khdi ni¢m vé ham y thong ké

Phan tich ham y théng ké cung cap mot phuong phap dé danh gia do hap dan cua cac luat va cdu tric ciia ching
trong viéc kham pha moi quan hé cta luat & cac murc do khac nhau. Goi O 1a tdp gom n doi twgng duge mo ta bai mot
tap V hitu han cac bién (thudc tinh). Véi moix € 0, a € V, gia tri ciia doi twong x doi vai bien a ky hiéu 1a a(x).
Truong hop a(x) = 1 ta n6i doi tuong x thoa bien a.

Vén dé ddt ra la: "c6 thé tin dén mirc d0 nao dé bién b la dung khi bién a la ding"? . N6i mot cach khac, lam thé

nao dé biét cac doi tugng x € O c6 thda bién b hay khong khi biét rang cac doi tugng nay thoa bicn a.

Mot cach tryc quan, ching ta xét A € O sao cho A = {x/a(x) = true},Bc 0 sao cho B = {x/b(x) =
true}. Goi n = card(0), n, = card(A); goi ny, = card(B), n 5 = card(ANB). Khi d6, Luat a = b dwoc dinh
luong sy ngau nhién theo 1,14, Ny VA N5

Hinh 1. Biéu dién tap cic dbi twong dua trén tiép can ham y thong ké
Trong trudng hop A € B thi a = b 1a ding. Tuy nhién trong thuc té kha phd bién 1a mot vai déi wrong thoa
bién a nhung khong thoa bién b thi ludt a — b can dugc xem xét.
Ludt a = b dugc cho 1a c6 thé chip nhan véi mot ngudng a cho trude néu xac sudt xuat hién trudong hop
card(ANB) 16n hon card(XNY) nhé hon hodc bang a [4][5], véi hai tap con X va ¥ ca 0, 1an luot c6 s6 phan ti 1
Ng, Ny, tuong Gtng. Nghia la: Pr( card(Xﬂ?) < card(A ﬂﬁ)) < a.

B. Chi so ham y va cwong do ham y
ng_nE
b” "

nany

Chi s6 ham y (implication indice) [4][5] ciia @ = b dwoc dinh nghia nhu sau: q(a, E) = lan

[ee]

t2
Cuong d6 ham y (implication intensity) [4][5] cua ludt a — b dugc dinh nghia la: ¢(a, b) = fq (@b) e zdt

IV. MO HINH PANH GIA CHAT LUQNG LUAT QUYET PINH PA TRI
A. Biéu dién lugt quyét dinh da tri

Trong mot hé thong thong tin quyét dinh da tri (0, C U {d},V, f), vdi N € Az 1a mot 16p twong dong 15i dai theo
BcC va ta dit d(N) ={i/3x € N,d(x) =i}. Khi d6: des(N) - Vieq(d,1) hay Apep(bi, Nyeybi(x)) =
Vieawy(d, i) 1a mot luat quyét dinh duoc xéc dinh boi N [7].
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Theo bang 4, tap luat quyét dinh da tri sinh dugc (Rs) nhu sau: (1,0,0,1,2) = (d,3), (0,2,1,0,0) - (d, 1),
0,1,1,1,0) > (d, DV(d, 2), (2,1,(0,1),0,1) > (d,2), (1,1,2,1,2) = (d, 2)V(d, 3). Sau khi tach vé phai, tap luat Rs
dugc biéu dién nhu sau: (1,0,0,1,2) - ,3), (0,2,1,0,0) > (d, 1), (0,1,1,1,0) - (d,1), (0,1,1,1,0) - (d, 2),
(2,1,(0,1),0,1) » (d,2), (1,1,2,1,2) - (d,2), (1,1,2,1,2) - (d, 3).

B. Gidi thudt chuyén hé théng thong tin quyét dinh da tri sang dang nhi phin

Dé chuyén hé thng thong tin quyét dinh da tri sang dang nhi phén, ching t6i dé xudt mot giai thuat 1am twong
ty Apriori nhu sau:

Dit liéu dau vao: hé théng thong tin quyét dinh da tri gdbm mot bo 4: S = (0, AT,V, f). Trong d6: O la mot tap
hop hiru han khac rong cac dbi tugng, AT = C U {d}, C 1a mét tap hop hiru han khac rong cac thudc tinh didu kién, d la
thudc tinh quyet dinh, Cn{d} = @,V =V, UV, v6i V. 1a hop mién gia tri cac thudc tinh diéu kién, V,; 1a mién gia tri
thudc tinh quyét dinh, f 1a 4nh xa tir 0x(C U {d}) dén V sao cho: f: 0xC — 2!Vl 1a mot 4nh xa da tri, f: Ox{d} - V,
la mét anh xa don tri.

Dir liéu dau ra: hé théng thong tin quyet dinh da tri nhi phan gdm mot bo 4: Sy = (0, ATy, Vg, f5). Trong d6: O
la mot tp hop hiru han khac rong cac dbi twong, ATy = {"a = v"/V a € AT,Vv € V,}, V5 = {0,1}, f5 1a 4nh xa tir
OxATj dén Vj sao cho: fg: OxATg = Vg 1a mét anh xa nhi phan.

Ta goi ham g(x, a, v) 12 ham kiém tra xem tap gia tri ciia di twong x € O tai thudc tinh a € AT ¢ chira gia tri
true, néuv € f(x,a)

v (v € V) hay khong? Khi 46, g(x, a, v)dwoc dinh nghia nhw sau: g(x, a,v) = {false néuv & f(x,a)

e  Gidi thuat:
= V61 moi doi tuong x € O trong S, thuc hién:
o VvO1i moi thudc tinh a € AT, thuc hién:

{ v6i moi v € V,, can xét:

{ néu g(x,a,v) = true thi gan fz(x,"a = v") = 1, nguoc lai gan fz(x,"a =v") =0 }

}
C. Ddnh gid chit lwong cdc ludt quyét dinh da tri

Vi mdi luat quyét dinh da tri c6 dang a — b sé dugc dinh lwong sw ngau nhién theo n,n,, ny, van aAD bé‘mg do
do chi s6 ham ¥ hay cuong d6 ham ¥. Sau khi tip luat Rg duoc dinh lugng ngiu nhién béng mot 46 do va cac luat duoc
sap xép theo mot thir tw gia tri do do tir cao dén thap, chung t6i dé xuat chon céac luat tSt nhét theo c6 hai hudéng: (i)
chon cac luat 16t nhat dwa vao mot nguong B cho trude, (ii) chon m ludt co 16t nhat (co gia tri do do cao nhdb. Ngoai
ra, ta c6 thé xem xét thém cac luat dugc cho 1 “xdu nhét”, theo hai hudng: (i) dia vio mét nguong 6 cho triede, (i)
ldy k ludt cé gid tri @6 do thap nhat.

D. Giidi thugt tong qudt dinh gid chit lwong tip ludt quyét dinh da tri
Giai thuat tong thé danh gia chat lugng tap luat quyét dinh da tri dugc tién hanh nhu sau:

i. Thyc hién tién xu 1y dir liéu gdc dua vé hé thong thong tin quyét dinh da tri (SDIS)
ii. Sinh tap lut quyét dinh da trj (R) tir SDIS
iii. Chuyén R sang tap lut quyét dinh da tri (R) sao cho vé phai chi c6 mot gia tri
(tach cac luat quyét dinh da trj co vé phai nhiéu hon mét gi4 tri quyét dinh thanh nhiéu ludt quyét dinh da tri ma
ve phai chi c6 mét gia tri quyét dinh twong tng)
iv. Chuyen SDIS sang dang nhi phan (SDISg)
V. Chuyen tap luat quyet dinh da tri Ry sang dang nhi phan (Rg)
vi. V&i mdi luat quyét dinh da tri dang nh1 phan: (- b) € Rp
> Dua vao SDISg: thong ké tinh: n, n,, ny, va n,.5
>, Tirllh gia tri d6 do chi s6 ham y va gia tri d(f)ldo cuong d6 ham y dua trén cac gid tri n, n,, ny van, g
vii. Sap x€p thur tu tap ludt Ry dua trén gia tri chi s6 ham y hodc gia tri cudng do ham y
viii. Chon loc céc luat quyét dinh da tri t6t dwa trén mot ngudng 3 cho trudc hay chon m luat dau tién

V. THUC NGHIEM
A. Bai todan thwc nghiém

Vai tro chinh ctia ¢6 van hoc tap (CVHT) trong mét truong dai hoc 1a tu van hoc tap, nghién ciru khoa hoc va
rén luyén cho sinh vién. Tuy nhién lam the nao de CVHT c6 thé tu van cho tit ca sinh vién trong 16p chuyén nganh c6
hiéu qua va it mat thoi gian nhét, d6 1a van dé cip thiét dugc dat ra hién nay. Mot giai phap duoc dé xuat 1a t6 chirc md
hinh tu van hoc tip nhom dua trén co s6 tiép can 10p tuong dong tdi dai trong hé thong thong tin quyet dinh da tri [13].
Theo d6, CVHT s& to chtic tur vén theo nhom sinh vién tuong dong vé két qua hoc tap ¢ 3 mirc do: “yéu-kém”, “trung
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binh-kha” va “gioi- xuét sdc”. Nghia 1a sinh vién c¢6 két qua xep loai yéu hay kém s& dugc tu vin & cap “do yeu kém”,
sinh vién c6 két qua xép loai trung binh hay kha s& dugc tw Van & cp do “trung binh-kha” va sinh vién c6 két qua xép
loai gioi hay xuét sic s& dugc tu van & cap do “gioi-xuit sac”

Dé o thé t chuc tu van theo nhom sinh vién, ta can thuc hién phan nhém sinh vién twong dong. Thong thudng
phan nhém sinh vién twong dong dua trén xép loai hoc tip c ndm, nhung cach lam nay ¢ nhiing han ché nhét dinh. Vi
du mot sinh vién c6 xép loai hoc tap hoc ky thir nhat “kha”, hoc ky thir hai “yéu”, va ca nam 1a “trung binh”. Khi phan
nhom sinh vién tuong ddng dua vao xép loai ca nam, sinh vién nay thugc nhom sinh vién twong ddng ‘trung binh”
(thuc té sinh vién nay dang c6 két qua hoc tap giam). Trong khi do, voi tiép can hé thong thong tin da tri, néu “két qua
hoc tép” duge xem 1a mét thude tinh da tri qua nhleu hoc ky thi khi phan nhom sinh vién twong ddng, sinh vién nay
thudc it nhat hai nhém sinh vién: twong ddng “yéu” va twong dong “kha”. Didu ndy dan dén khi sinh luat quyét dinh da
tri s& cho két qua khac hon so v&i cach giai quyét van dé dua trén tiép can hé thng thong tin don tri.

Tir phan tich trén, van dé thuc nghiém duoc dit ra 1a can dua vao mot d6 do hip dan (interestingness measure)
dé danh gia chat lugng cac ludt quyét dinh da tri dugc sinh tir tap dir liéu két qua hoc tap ciia mot s6 16p chuyén nganh
hé thdng thong tin cia Truong Pai hoc Can Tho trong mot nam hoc. Két qua thuc nghiém sé 1a co s& khach quan giup
chung t6i phat hién céc dic diém c6 tinh quy luat phd bién va cac diac diém cé tinh bat thuong. Tir d6, chi ra cac hudng
tu van t6t nhat cho sinh vién dya vao cac luét co do do hép dan tdt nhat.

B. Dit li¢u thuc nghiém
1. Dit liéu gbc

Dit liéu gdc 1a diém tong két hoc ky 1 va hoc ky 2, nam 2014-2015 cua cac 16p nganh Hé thong thong tin cac
khoa 37, 38, 39, 40 dwoc két xuét tir Hé théng quan 1y dao tao cia Truong Pai hoc Can Tho [8]. Bang diém tong két
gdm ¢ 297 dong (twong tmg v&i 297 sinh vién) va 6 cot: mé s6 sinh vién (gia tri mssv dd duoc thay d6i), trung binh
hoc ky 1, rén luyén hoc ky 1, trung binh hoc ky 2, rén luyén hoc ky 2 va xép loai ca nim (bang 9).

Bang 5. Bang diém tong két ndm hoc 2014-2015 gdm 10 sinh vién ctia cac 16p nganh hé théng thong tin khéa 37-40

mssv | tbhkl rlhkl | tbhk2 | rlhk2 xlcn

sl 3.16 84 0 72 Kha

s2 2.28 82 2.71 78 Trung binh
s3 3.41 93 4 95 Gidi

s4 2.56 90 1.95 83 Trung binh
s5 1.75 67 2 80 Yéu

s6 2.31 78 2 76 Trung binh
s7 2.36 76 2 74 Trung binh
s8 291 83 3.32 85 Kha

s9 2.58 78 3.08 76 Kha

s10 3.57 97 4 92 Gidi

2. Tién xir Iy dir liéu gdc
Dit liéu gdc duge xir Iy dwa vé hé thong thong tin quyét dinh da tri gdm gom 297 d6i tugng {sy, S5, S3, .+, S297}

v6i 02 thude tinh diéu kién {kqht (c;), kqrl (c;)} va 01 thudc tinh quyét dinh tuvan (d) (c6 dang nhu bang 10).

Bing 6. Hé thong thong tin quyét dinh da tri gdm 297 ddi tuong {s1, §2, §3, ..., S297}, 02 thudc tinh didu kién {c1, €} va 01 thudc

tinh quyét dinh d.
mssv kqht kqrl tuvan
sl {4, 1} {6, 5} 2
s2 {3, 4} {6, 5} 2
s3 {5, 6} {7,7} 3
s4 {4, 2} {7, 6} 2
s5 {2,3} {4, 6} 1
s6 {3,3} {5, 5} 2
s7 {3,3} {5, 5} 2
s8 {4, 5} {6, 6} 2
s9 {4, 4} {5, 5} 2
s10 {5, 6} {7,7} 3

Mlen gia tri cua thugc tinh két qua hoc tap “c;” 1a Vy = =1{1,2,3,4,5,6}, cic gia tri ¢6 y nghia nhu sau [7]:
1=kém néu diém trung binh <1,00”, 2 =“trung binh yéu néu diém trung binh tir 1.00 dén 1,997, 3= “trung binh néu
diém trung binh tir 2.00 dén 2,49”, 4="kha néu diém trung binh tir 2,50 dén 3,197, 5=“giéi néu diém trung binh tir 3,20
dén 3,59” va 6=“xuit sic néu diém trung binh tur 3,60 dén 4,00”.
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Mlen gia tri cua thudc tinh két qua ren luyén "c," 1a V., = {1,2,3,4,5,6,7}, cac gia tri cO ¥ nghia nhu sau [7]:
1=“kém néu diém rén luyén <307, 2= yeu néu diém rén luyén tir 30 dén dudi 50, 3=° ‘trung binh néu diém rén luyén
tir 50 dén dudi 60 ”, 4="“trung binh kha néu (11em rén luyén tir 60 dpn dudi 707, 5=khai néu diém rén luyén tir 70 dén
dudi 807, 6="gidi néu di€m rén luyén tir 80 dén dudi 90” va 7="xuat sac n¢u diém rén luyén >90”.

Mién gia tri cua thuoc tinh quyet dinh “d”1aV; = {1, 2, 3}, cac gia tri quyet dinh c6 ¥ nghiia nhu sau: 1="Tu van hoc

= 9

tap & muc do yéu-kém”, 2=“Tu van hoc tip & mirc do trung binh-kha”, 3= Tu van hoc tp & mirc do gidi-xuét sic
C. Cong cu swrdung

Chung t6i phat trién cong cu EQSIA (Evaluating the quality of set-valued decision rules based on statistical
implicative approach) bang ngdn ngit R [1][16], dé danh gia chat luong cac luat quyét dinh da tri dua trén tiép can ham
¥ thong ké. Moi két qua thuc nghiém déu dwoc két xuét tir cong cu EQSIA.
D. Sinh tdp lugt quyét dinh da tri “tw vin hoc tgp”
1. Sinh tap cac nhom sinh vién twong ddng toi dai

Két qua phan nhom sinh vién tuong dong t(“ii dai cho 297 sinh vién (sy, S3, S3, ..., Sz97) duoc 14 nhém sinh vién
trong dong vé két qua hoc tdp. Moi nhom twong dong t61 dai duoc dién ta bang mot tép cac gia tri dac trung cia n6 va
cung voi gia tri quyét dinh da tri twong ung (hinh 2).

Dac  Quyet
trung  dinh

Hinh 2. Két qua phan nhom tuong ddng két qua hoc tap cho 297 sinh vién.

2. Sinh tép luat quyét dinh da tri “tu van hoc tap”

An??

Tap céc luat quyét dinh da tri sinh dugc gdm 14 luét quyét dinh da trj “tw van hoc tap” twong tmg véi 14 nhém
sinh vién trong dong vé két qua hoc tap (hinh 3).

P27 0.0.1:3836 Open in Browser Pubiish

DANH GIA CHAT LUONG LUAT QUYET DINH DA TRI DUA TREN HAM Y THONG KE

| Lop tuong o ] toi da Luat quyet dinh da tri Bang phan - Danh gia luat quyet dinh da trl -

LUAT QUYET DINH DA TRI

(4,6)->(d,1)v{d,2)v(d,3)
(6.7)->(d.3)
(3.6)->(d.1}v(d,2)
(3.5)->(d,1)v(d.2)
(4,5)>(d, 1)v(d,2)v(d,3)
(5,6)->(d, 2)v(d.3)
(1.6)->(d,1)v{d.,2)
(2,4)>(d,1)v(d.2)
(4.{7.7})->(d.2)v(d.3)
(2,5)>(d,1)v(d,2)
(2,6)>(d,1)v(d,2)
(1.45,51)->(d,1)v(d.2)
(2,7)>(d,1)v({d.2)
(3.4)->(d.1)v(d,2)

Hinh 3. Két qua sinh tap luat quyét dinh da tri “tu vAn hoc tap”.
3. Tach cac luat quyét dinh da tri “tu van hoc tap” c6 vé phai nhidu hon mot quyét dinh

Két qua tach cac luat quyét dinh da tri “tw van hoc tap” c6 vé phai nhiéu hon mot quyét dinh 1a mot tap luat
quyét dinh da tri “tw vin hoc tap” gom 29 luét (hinh 4).

Bang 7. Két qua tach tap 14 luat quyét dinh da trj “tu van hoc tap”
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Luat quyet dinh

1| (46)->(d, 1) 71 (35)->(d, 1) 13| (56)->(d,3) 19 | (4{7,7)->(d,3) | 25| (1,{5,5})->(d, 2)
2| (46)->(d,2) 81| (35)->(d,2) 14| (1,6)>(d, 1) 20 | (2,5)>(d, 1) 26 | (2,7)>(c,1)

3| (46)->(d,3) 9| (45)->(d, 1) 15 | (1,6)->(d,2) 21 | (2,5)->(d,2) 27 | (2,7)->(c,2)

4| (6,7)->(d,3) | 10 | (4,5)->(d,2) 16 | (2,4)>(d, 1) 22 | (2,6)->(d,1) 28 | (3,4)->(c,1)

5| (36)->(d,1) | 11 | (45 ->(d,3) 17 | (2,4)>(d,2) 23 | (2,6)->(d,2) 29 | (3,4)->(c,2)

6| (3,6)>(d,2) | 12 | (5,6)->(d,2) 18 | (44{7,7})->(d,2) 24 | (1,{5,5})>(d, 1)

E. Xdc dinh cdc gid tri dp do ham y cho cdc ludt quyét dinh da tri “te vin hoc tip”

1. Chuyén h¢ thong thong tin quyét dinh da tri sang dang nhi phan

A0

i Két qua chuyén hé thong thong tin quyét dinh da tri “két qua hoc tap” vé dang nhi phan 1a mot bang nhi phén
gom 297 dong (twong ung v6i 297 sinh vién) va 16 cot (hinh 4 minh hoa 10 dong trong so6 297 dong).

hitp:/127.0.0.1:3836 .1 | Open in Browser » Publish

BANG NHI PHAN CUA HE THONG THONG TIN DA TRI
ht=1 ht=2 ht=3 ht=4 ht=5 ht=6 =1 r=3 rl=4 rl=5 rl=6 =7 d=1 d=2 d=3
11 0 0 1 0 0 0 0 0 1 1 ] 0 1 0
20 0 1 1 1] 0 0 0 0 1 1 0 0 1 0

20 0 0 0 1 1 0 0 0 0 0 1 0 0 1
40 1 0 1 0 0 0 0 0 0 1 1 0 1 0
50 1 1 0 0 0 0 0 1 0 1 0 1 0 0
60 0 1 0 0 0 0 0 0 1 0 0 0 1 0
70 0 1 0 0 0 0 0 0 1 0 0 0 1 0

8 0 0 0 1 1 0 0 0 0 0 L 0 0 1 0
90 0 0 1 0 0 0 0 0 1 0 0 0 1 0
0 0 0 0 0 1 1 0 0 0 0 0 1 0 0 1

AR

Hinh 4. Két qua chuyén hé théng théng tin quyét dinh da tri “két qua hoc tip” sang dang nhi phén.
2. Chuyén tap ludt quyét dinh da tri “tw van hoc tap” sang dang nhi phan

Két qua chuyén tap }uét quyét dinh da trj “tu vin hoc tap” vé dang nhi phén, la mot bang nhi phan gém 29 dong
(twong g véi 29 ludt quyét dinh da tri) va 16 cot (hinh 5 minh hoa 8 dong trong s6 29 dong).

http:/127.0.0.1:3836 = /1 | Open in Browser » Publish
BANG NHI PHAN CUA TAP LUAT QUYET DINH DA TRI
ht=1 ht=2 ht=3 ht=4 ht=5 ht=6 r=1 r=3 =4 =5 =6 =7 d=1 d=2 d=3

10 0 0 1 0 0 0 0 0 0 1 0 1 0 0
20 0 ] 1 0 0 0 0 0 0 1 0 0 1 0
30 0 1] 1 0 0 0 0 0 0 1 0 0 0 1
4 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1
50 0 1 0 0 0 0 0 0 0 1 0 1 0 0
6 0 1] 1 0 0 0 0 0 0 0 1 0 0 1 0

Hinh 5. Két qua chuyén tap luat quyét dinh da tri “tw vén hoc tap” sang dang nhi phan.
3. Xéc dinh cac gia tri ¢ do ham y thdng ké cho tap luat quyét dinh da tri “tu vn hoc tap”
Mbi luat quyét dinh da trj “tur vén hoc tp” (bang 11) dugc danh gia cht luong bing hai d6 do chi s ham y va

cudng do ham . Két qua thyc nghiém dénh gia chat luong 29 luat dya trén céc do do ham ¥, cac luat quyét dinh nay
chua dugc xep thtr tu (hinh 6 minh hoa 10 luat quyét dinh dau tién cung vdi cac do do ham ).
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DANH GIA LUAT QUYET DINH DA TRI DUA TREN HAM Y THONG KE
Luatquyetdinh n na nb nab_ I_indice I_intensity

1 (46)->(d, 1) 297 81 110 74  3.2206 6e-04

2 (4,6)->(d,2) 297 81 170 10  -4.1861 1
3 (4,6)->(d,3) 297 81 17 78 01873 0.4257
$ (67)->(d,3) 297 9 17 0 -2.9129 0.9982

5 (3.€)->(d, 1) 297 72 110 49 0.5446 0.293

& (36)->(d,2) 297 72 170 23 -1.4036 0.9198

7 (35)->(d, 1) 297 131 110 77 -0.6036 0.7269

8 (35)->(d 2) 297 131 170 54 -0.2695 0.6062

9 (45)->(d, 1) 297 78 110 72 3.2661 5e-04
)

10 (4,5)->(d, 2 297 78 170 7 -4.5632 1

Hinh 6. Gi4 trj chi s6 ham ¥, cuong d6 ham y cia 10 ludt quyét dinh da tri trong s6 29 luat.
F. Pdnh gid chit lwong cdc ludt quyét dinh da tri “tw vin hoc tip”
1. Panh gia chat luong luat quyét dinh “tw vn hoc tap” dya trén d6 do cudng d6 ham y

Tap 29 luat quyét dinh da tri duoc xép thtr tur giam dén dya trén d6 do cuong do ham y (bang 12). Néu chon tap
m = 15 ludt quyét dinh da tri dau tién c6 gia tri cuong d6 ham ¥ cao nhét (hay gia tri ngudng p= 0.7269): {(4,6) -> (d,
2)’ (4a5) -> (d,Z), (13{5,5}) - (dal)s (2’5) -> (dal)a (697) -> (da3)s (196) -> (dal)a (43{7,7}) -> (d’z)a (2a4) -> (dal)s (3’6) -
> (d,2), (2,6) -> (d,1), (5,6) > (d,3), (2,7) > (d,2), (3,4) > (d, 1), (5,6) -> (d,2), (5,6) -> (d,2), (3,5) -> (d,1)} thi tap
m = 15 luat quyét dinh da tri nay chi ra cac khuynh huéng sau:

(i) Khuynh hwéng tw van ¢ mike phit hop ndng lwc hoc tdp ciia sinh vién, c6 tap 11 luat sau: { (4,6) -> (d,2), (4,5) -
>(d,2), (1,{5,5}) -> (d,1), (2,5) -> (d,1), (6,7) -> (d,3), (1,6) > (d,1), (4,{7.,7}) -> (d,2), (2,4) -> (d,1), (3,6) -> (d.2),
(2,6) -> (d 1), (5,6) -> (d,3)}. Chang han: Luat (4,6) -> (d, 2), c6 nghia 1a (hoc tap kha (c; = 4), rén luyén gidi (c, = 6)
) = (tu van hoc tap o muc dd “trung binh-kha”, d = 2); Luat (4,5) -> (d,2) c6 nghia la (hoc tap kha (c; = 4), rén luyén
kha (¢, = 5) ) = (tu van hoc tap & mirc dA 0 “trung binh- kha” d = 2); Luat (1,{5,5}) -> (d, 1) c6 nghia la (hpc tap kém
(c; = 4), rén luyén kha (c, = 5) ) — (tu van hoc tap & mirc do “yéu-kém”, d = 1).

(ii) Khuynh huong tw van 0 mirc cao hon nang luc hoc tdp cua sinh vién, c6 mét luat (2,7) -> (d, 2 ) = (hoc tap
yéu (c; = 2), rén luyén xuit sic (c, = 7) ) = (tu van hoc tip ¢ mirc do “trung binh-kha” , d = 2).

(iii) Khuynh hwéng tw van ¢ mire thdp hon nang lec hoc tdp cia sinh vién, c6 tap 3 luat sau: {(3,4) -> (d,1), (5,6) -
> (d,2), (5,6) > (d,2), (3,5) -> (d,1)}. Chang han: Luat (3,4) -> (d,1), co nghia 1a (hoc tap trung binh (c; = 3), rén
luyén trung binh kha (¢, = 4) ) = (tu van hoc tap & muc 46 “yéu-kém”, d = 1); Luat (5,6) -> (d,2), c6 nghia 1a (hoc
tap gioi (c; = 5), rén luyén gioi (c, = 6) ) = (tu van hoc tdp 6 mic d§ “trung binh-kha”, d = 2).

Néu chon tap m = 11 luét quyét dinh da tri dau tién co gia tri cuong d6 ham y cao nhit 1a {(4,6) -> (d,2), (4.,5) -
> (d,Z), (1’{595}) - (dsl)a (235) -> (dal)’ (6’7) -> (d’B)s (1a6) -> (d91)9 (49{797}) -> (dsz)s (2a4) -> (dsl)s (3a6) -> (d,Z),
(2,6) -> (d,1), (5,6) > (d,3) thi tap luat quyét dinh da tri nay chi c6 mét khuynh hudng tu van & muie phu hop nang lyc
hoc tap cuia sinh vién.

Bang 8. Két qua sip xép céc luat quyét dinh da tri dua trén gia tri cuong do6 ham ¥ giam dén.

Stt [Luat quyetdinh | n na nb [nab_ | I_intensity | Stt [Luat quyet dinh n na nb | nab_ |[_intensity
1| (46)->(d,2) |[297 | 81| 170 | 10 1.0000 | 16 | (3,5)->(d,2) 297 | 131 | 170 54 | 0.6062
2| (45)->(d,2) |297 | 78| 170 7 1.0000 | 17 | (447,7)->(d,3) | 297 | 15| 17 14 | 0.5150
3| (1,{5,5})->(d,1) | 297 | 27 | 110 1 0.9999 | 18 | (4,6)->(d,3) 297 | 81| 17 78 | 0.4257
4| (2,5)->(d,1) | 297 | 118 | 110 | 47 0.9992 | 19 | (4,5)->(d,3) 297 | 78 | 17 77 0.3431
5| (6,7)->(d,3) | 297 9| 17 0 0.9982 | 20 | (3,6)->(d,1) 297 | 72 | 110 49 0.2930
6| (1,6)>(d,1) |297 | 17 | 110 3 0.9907 | 21 | (2,7)->(d, 1) 297 9 | 110 7| 0.2877
7 | (447,7)->(d,2) | 297 | 15 | 170 1 0.9837 | 22 | (3,4)->(d,2) 297 | 23| 170 12 0.2450
8| (24)->(d,1) | 297 | 25 | 110 9 0.9553 | 23| (2,6)->(d,2) 297 | 58 | 170 29 0.1996
9| (36)->(d,2) | 297 | 72| 170 | 23 0.9198 | 24 | (2,4)->(d,2) 297 | 25| 170 16 0.0522

10| (2,6)->(d,1) | 297 | 58 | 110 | 29 0.8933 | 25| (1,6)->(d,2) 297 | 17 | 170 14 0.0063
11| (56)->(d,3) | 297 | 18 | 17 | 12 0.8862 | 26 | (2,5)->(d,2) 297 | 118 | 170 71 0.0019
12 | (2,7)->(d,2) | 297 9 | 170 2 0.8270 | 27 | (4,6)->(d, 1) 297 | 81 | 110 74 0.0006
13| (34)->(d,1) | 297 | 23| 110 | 11 0.8199 | 28 | (4,5)->(d,1) 297 | 78 | 110 72 0.0005
14 | (5,6)->(d,2) | 297 | 18 | 170 6 0.729 | 29 | (1,{5,5})->(d,2) 297 | 27 | 170 26 0.0000
15| (3,5)->(d,1) | 297 | 131 | 110 | 77 0.7269
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2. Danh gi4 chét luong luat quyét dinh “tu van hoc tap” duya trén gia tri chi s6 ham y

Tap 29 luat quyét dinh da tri dugc xép thir ty giam dan dya trén do do chi s6 ham y (bang 13). Néu chon tap
m = 15 luat quyét dinh da tri dau tién c6 gia tri chi s6 ham ¥ cao nhat {(1,{5,5}) -> (d,2), (4,5) -> (d, 1), (4,6) -> (d,1),
2,5) ->(d,2), (1,6) -> (d,2), (2,4) -> (d,2), (2,6) -> (d,2), (3,4) > (d,2), (2,7) > (d,1), (3,6) > (d,1), (4,5) -> (d,3), (4,6)
> (d,3), (4,{7,7}) -=> (d,3), (3,5) -> (d,2), (3,5) -> (d,1)} thi tap 15 luat quyét dinh da tri nay chi ra cac khuynh huéng
sau:

(i) Khuynh huong tw vdn & mire phut hop nang luc hoc tap cua sinh vién, c6 tap 3 luat sau: { (3,4) ->(d,2), (2,7) ->
(dol)a (3a5) - (dyz)}

(i) Khuynh hwéng tw van ¢ mirc cao hon ning luc hoc tdp ciia sinh vién, c6 tap 8 luat sau: { (1,{5,5}) -> (d,2),
(295) -> (dsz)a (1a6) - (d,2), (234) -> (d,Z), (236) -> (daz)s (495) -=> (d93)a (4a6) -> (da3)9 (43{7a7}) -> (da3) }

(iii) Khuynh hiedng tw van & mike thdp hon néang lec hoc tdp cua sinh vién, c6 tap 4 luat sau: { (4,5) -> (d,1), (4,6) -
> (dal)a (356) -> (d51)7 (395) -> (dal) }

Bang 9. Két qua sip xép cac luat quyét dinh da tri dwa trén gié tri chi s6 ham y giam dén.

Stt | Luat quyet dinh n na nb nab_ | I_indice | Stt | Luat quyet dinh n na nb |_indice
1| (1,{55N->(d,2) | 297 | 27| 170 26 | 4.2540 | 16 | (5,6)->(d,2) 297 | 18| 170 | 6| -0.6117
2| (45)->(d, 1) 297 | 78 | 110 72 | 32661 | 17 | (3,4)->(d, 1) 297 | 23| 110 | 11| -0.9149
3| (46)->(d, 1) 297 | 81 | 110 74 | 3.2206 | 18 | (2,7)->(d,2) 297 9| 170 2 | -0.9423
4| (25)->(d,2) 297 | 118 | 170 71 | 2.8919 | 19 | (5,6)->(d,3) 297 | 18| 17| 12| -1.2064
5| (1,6)->(d,2) 297 | 17 | 170 14 | 2.4964 | 20 | (2,6)->(d, 1) 297 | 58| 110 | 29 | -1.2442
6| (2,4)->(d,2) 297 25 | 170 16 | 1.6240 | 21 | (3,6)->(d,2) 297 72 | 170 | 23 | -1.4036
7| (2,6)->(d,2) 297 58 | 170 29 | 0.8431 | 22| (2,4)->(d, 1) 297 25 | 110 9 | -1.6990
8| (34)->(d,2) 297 23 | 170 12 | 0.6903 | 23 | (4,{7,7}) ->(d,2) 297 15 | 170 1| -2.1378
9| (2,7)->(d, 1) 297 9 | 110 7| 05601 | 24 | (1,6)->(d, 1) 297 17 | 110 3| -2.3547

10 | (3,6)>(d, 1) 297 72 | 110 49 | 0.5446 | 25 | (6,7)->(d,3) 297 9 17 0| -2.9129

11 | (4,5)->(d,3) 297 78 17 77 | 0.4040 | 26 | (2,5)->(d, 1) 297 | 118 | 110 | 47 | -3.1668

12 | (4,6)->(d,3) 297 | 81| 17 78 | 0.1873 | 27 | (1,{5,5})->(d,1) 297 | 27| 110 1| -3.8806

13 | (4{7,7})>(d,3) | 297 | 15| 17 14 | -0.0376 | 28 | (4,6)->(d,2) 297 | 81| 170 | 10| -4.1861

14 | (3,5 >(d,2) 297 | 131 | 170 54 | -0.2695 | 29 | (4,5)->(d,2) 297 78 | 170 7 | -4.5632

15 | (3,5)->(d, 1) 297 | 131 | 110 77 | -0.6036

VL. KET LUAN

banh gia chit lugng tap luat quyét dinh da tri dya trén tiép can ham ¥ thong ké 1a mot huéng tiép can méi, dugc
thuc hién nham chi ra vai trd caa cac luat quyét dinh da trj dua trén cac gid tri 4o do hamy thong ké. Thong qua gia tri
d6 do ham ¥ thong ké, cac ludt quyét dinh da tri dwoc danh gia va sip xép thi ty. Dé c6 thé chon duoc cac lut tot
chung t6i dé xuét viéc chon lya theo hai hudng, d6 1a dwa vao mét gia tri ngudng S cho trude hay chon m luat quyét
dinh da tri dau tién ¢ gia tri d§ do ham y théng ké cao nhat. Ngoai ra, chung t6i cling dé xuét co thé xem xét thém cac
luat quyét dinh da tri “x4u nhat” dua vao mot ngudng O cho trudc hodc le‘iy k luat quyét dinh da tri c6 gia tri d§ do ham
¥ théng ké thap nhat. Phan tich ham y thong ké cho phép danh gia su hap din cua cac ludt va cdu triic chung dé phat
hién nhitng mdi quan hé & cac murc do chi tiét khac nhau va lam ndi bt cac thude tinh ndi trdi cua cac luat quyét dinh
da tri. Bai viét cling dé xuat gii thudt tong quét dénh gia cht lugng cac ludt quyét dinh da tri dya trén tiép can ham y
thong ke.

VIL. LOI CAM ON
_ Nhom téc gia xin chan thanh cam on sy h6 trg cia Nguyén Minh Ky, Truong Dai hoc Ky thuat va Cong nghé
Can Tho, trong viéc lap trinh R.
VIII. TAI LIEU THAM KHAO
[1] Abedin, J., Das, K., K., “Data Manipulation with R” (ISBN 978-1-78528-881-4), Packt, Second Edition, 2015.

[2] B. Walczak, B., Massart, D.,L., Rough sets theory, International Journal of Information Sciences 47, Springer-
Verlag, pp.1-16,1999.

[3] Cios, K. J., Pedrycz, W., Swiniarski, R.-W.: “Rough Sets: Data Mining: Methods for Knowledge Discovery”,
pp-27-45. Kluwer Academic Publishers, Boston/Dordrecht/London, 1998.

[4] Gras, R., Kuntz, P.: “An overview of the Statistical Implication Analysis (SIA) development”, Statistical
Implicative Analysis - Studies in Computational Intelligence (Volume 127), Springer-Verlag, pp.11-40, 2008.



Phan Tén Tai, Lé Ptc Thing, Huynh Xuan Hiép 129

[5] Gras, R., Suzuki, E., Guillet, F., Spagnolo, F., “Statistical Implicative Analysis, Methodology and concepts for
SIA”, Springer-Verlag Berlin Heidelberg (ISBN 978-3-540-78982-6), pp.8-70, 2008.

[6] Greco, S., et al.: “Rough sets theory for multicriteria decision analysis”, European Journal of Operational Research
129, pp.1-47, 2001.

[7] Guan, Y.-Y., Wang, H.-K.: “Set-valued Information Systems”, International Journal of Information Sciences 176,
Elsevier, pp.2507-2525, 2006.

[8] Ha, T., T., el al.: HE théng quan ly (https://htql.ctu.edu.vn/htql/login.php), Truong Pai hoc Cén Tho, 2015.
[9] Ha, T., T., Qui dinh ve cong tac hoc vu, Truong Pai hoc Can Tho (S6: 2736 /QD-DHCT), 2014.

[10]Huynh, M.T., Phan, T.T., Huynh, X.H., “Canh bao chdy rimg v6i luat quyét dinh da tri”, Hoi thao qudc gia lan thir
XVII vé mot s6 van dé chon loc cua cong nghé thong tin & truyén thong, Nha xuét ban khoa hoc va ky thuét,
pp.402-408, 2014.

[11]Kryszkiewicz, M.: “Rules in Incomplete Information Systems”, International Journal of Information Sciences 113,
pp.271-292, 1999.

[12]Leung, Y., Li, D.: “Maximal Consistent Block Technique for Rule Acquisition in Incomplete Information
systems”, International Journal of Information Sciences 153, pp.85-106, 2003.

[13]Phan, T.T. ef al.: “Tu van hoc tap nhom béc dai hoc trén co s¢ tiép can 10p twong dong 16n nhat trong hé thong
thong tin da tri”, Tap chi khoa hoc Pai hoc Can Tho (ISSN 1859-2333), pp.123-133, 2013.

[14]Phan, T.T., Huynh, X.H.: “M® hinh trao doi thong tin nhiéu chiéu dya trén tiép can h¢ thong thong tin quyét dinh
da tri”, Hoi thao khoa hoc h¢ thong thong tin, Pai hoc Pa Nang, pp.23-31, 2014.

[15]Song, X.,-X., Zhang,W.,-X., “Rough Sets and Knowledge Technology”, Formal Concept Analysis and Set-Valued
Information Systems (Volume 4481), Springers (ISBN: 9783540724582 — 9783540724575), pp.395-402, 2007.

[16] Spector, P., “Data Manipulation with R”, Springers (ISBN: 978-0-387-74730-9), 2008.

[17] Wang, G.,Yang, Q., Zhang, Q., “Rough Sets, Fuzzy Sets, Data Mining and Granular Computing”, Disjunctive Set-
Valued Ordered Information Systems Based on Variable Precision Dominance Relation (Volume 6743), Springer,
pp.207-210, 2011.

[18]Zhu, D., Feng, B., Guan, T., “MICAI 2005: Advances in Artificial Intelligence”, Rough Sets and Decision Rules
in Fuzzy Set-Valued Information Systems (Volume 3789), Springer, pp.204-213, 2005.

EVALUATING THE QUALITY OF SET-VALUED DECISION RULES BASED
ON STATISTICAL IMPLICATIVE APPROACH

Phan Tan Tai, Le Duc Thang, Huynh Xuan Hiep

ABSTRACT - In this paper, we introduce a new approach for evaluating the quality of set-valued decision rules based on statistical
implicative analysis. The research is begun to consider the set-values decision information system and appropriate generated set-
values decision rules. From here, the obtained set-values decision rules will consider and assess the quality of the rules based on
statistical implicative analysis. Through this result, the set-valued decision rules will be arranged according to the different priority
levels based on two measures: implication indice, implication intensity. The experimental scenarios are deployed on good set-valued
decision rules, bad set-valued decision rules and the role of the set-valued decision rules. This is a problem that the set-valued
decision rules model not previously researched.



