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ABSTRACT

The creation of the interestingness measures for evaluating the quality or the degree of
interesting of the knowledge in the form of association rules play an important role in the
postprocessing of association rules the Knowledge Discovery from Databases (KDD).
Along with the more interestingness measures are proposed on both subjective
assessment (subjective interestingness measures) and objective assessment (objective
interestingness measures), the study of the properties or attributes on the interestingness
measures will play an important role in understanding the nature of the objective
interestingness measures interested. In this paper, we focus primarily on the objective
interestingness measures to have a general view on the recent researches on the nature of
the objective interestingness measures and at the same time to complete a new
classification on the 40 selected objective interestingness measures on the properties
studied/founded.

Keywords: Knowledge Discovery from Databases (KDD), subjective interestingness
measures, objective interestingness measures, classification, property/criterion of
interestingness measures, aasociation rules

Title: Classification of objective interestingness measures
TOM TAT

Viéc hinh thanh cdc do do hdp dan (interestingness measures, quality measures) nham
ddnh gid chat heong ciia tri thire dudi dang ludt két hop (association rules) déng mot vai
tré rat quan trong trong giai doan hdu xit Iy (postprocessing) cdc ludt két hop ciia tién
trinh khai pha tri thiec tir div liéu (Knowledge Discovery from Databases - KDD). Cung
Véi viée ngdy cang c¢é nhiéu dé do hdp dan dwoc dé xudt trén ca hai tiép cdn danh gid chi
quan (subjective interestingness measures) va khach quan (objective interestingness
measures), viéc nghién ciru cac tinh chdt hay thudc tinh (properties) c6 dwoc trén cic do
do hap dan sé déng vai tro quan trong trong viéc hiéu dwoc ban chat ciia nhirng do do
hdp dén khdch quan can quan tam. Trong bai viét nay, ching t6i tdp trung chu yéu trén
cdc d do hdp dan khach quan nham hé thong héa lai mét cach twong doi ddy di nhiing
nghién ciru gan ddy trén cdc tinh chdt cia cdc dé do hap dan khdch quan dong thoi hoan
chinh mét hudng phan 16p méi véi khodang 40 d¢ do hap dan khdach quan trén co sé cdc
tinh chdt da nghién ciiu.

Tir khéa: Kham phd tri thirc ti div ligu (KDD), dp do hép dén chii quan, dp do hip din
khdch quan, phin l6p dj do hdp din khdch quan, tinh chat/thugc tinh ciia dé do hép
dén, lugt két hop

1 GIOI THIEU

Tién trinh khai pha tri thirc tir di liéu (Fayyad ez al., 1996) (Knowledge Discovery
from Databases - KDD) thuong duoc chia ra thanh 3 giai doan chinh: tién xu 1y
(preprocessing), xtr Iy hay hinh thanh cac mau tri thic (mining) va hau xur ly cac

! Khoa Cong nghé Théng tin va Truyén thong, Trudong Dai hoc Can Tho
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mau tri thirc ndy (postptocessing) (Fayyad ez al., 1996; Huynh ez al., 2007). Viéc
danh gia sy hip dan hay chat luong cta cac mau tri thirc da tim du’oc trong giai
doan xir 1y luén 1a mot ndi dung nghién ctru thu hit dugc nhiéu nha nghién ciru
tham gia. Trong khoang thoi gian gan mot thap ky vira qua, cong dong nghién ciru
trong linh vuc KDD ghi nhan giai doan hau xtr Iy nham danh gia sy hap dan hay
chat lugng cta cic mau tri thirc tao ra tir giai doan xir Iy 14 mot thanh phan quan
trong va phuc tap trong tién trinh KDD (Silberschartz and Tuzhilin, 1996; Liu et
al., 1999; Hilderman and Hamilton, 2001; Tan et al., 2004). bé giai quyét van dé
nay, da sb cac tiép can déu dua trén viéc xdy dung cic do6 do hép danl
(interestingness measures). Tir nhiing tiép can ban dau (Piatetsky-Shapiro, 1994;
Piatetsky-Shapiro and Matheus, 1991; Agrawal and Srikant, 1994), cho dén nay
nhiéu d6 do hap dan mang tinh chit hd twong da duoc dé nghi nham tim kiém
nhing tri thirc tt nhat voi nhidu quan diém, cach nhin va cach danh gia khac nhau
(Sahar and Mansour, 1999; nhu tom tat (Hildermand and Hamilton, 2001), khach
quan (Tan et al., 2004; Huynh et al., 2007; Bayardo and Agrawal, 1999; Guillet
and Hamilton, 2007; Tamir and Singer, 2006; McGarry, 2005; Geng and
Hamilton, 2006; Omiecinski, 2003; Weng et al., 2010; Shaharanee et al., 2011;
McGrane and Poon, 2010; Jalalvand et al., 2008; Huynh et al., 2008) va chu quan
(Silberschatz and Tuzhilin, 1996).

Cac do do loi ich c6 thé duoc chia thanh hai dang (Silberschatz and Tuzhilin,
1996): @6 do hap dan chu quan (subjective interestingness measures) va do do hap
dan khach quan (objective interestingness measures). D6 do hip din chu quan
danh gia cac mau tri thuc tim dugc dwa trén muc tiéu, tri thic va niém tin cua
ngudi st dung. D6 do hdp dan khach quan tap trung danh gia cac mau tri thirc trén
co s& phan phéi cua dir liéu. Trong bai viét nay, chung toi tap trung vao viéc
nghién ciru cc tiéu chi danh gia vé mat 1y thuyét dbi voi cac do do hap dan khach
quan. Cac d6 do hip dan khach quan ma ching tdi tép trung nghién ciru cling
thufO'ng dugc sir dung dé danh gia chat luong ciia cac mau tri thie dudi dang luat
két hop dang X—Y (Agrawal and Srikant, 1994).

Bai viét dugc to chirc thanh 6 phan. Phan 1 gi6i thiéu chung vé hudng tiép can do
do hép dan. Phan 2 giéi thiéu khai quat vé d6 do hdp dan chi quan. Phan 3 trinh
bay vé d¢ do hap dan khach quan va cach tinh gia tri hap dan trén mot luat két hop.
Phan 4 phan tich va tong két mot s6 tiéu chi co ban trong danh gia chét luong cac
d6 do hap dan khach quan. Phan 5 phan 16p cac d6 do hap din khach quan trén co
s& mot s6 tiéu chi quan trong va néu 1én mot sé nhan xét lién quan dén ban chat
cua cac do do. Phan cudi cung tom tat mot sb két qua quan trong da dat dugc.

2 PO PO HAP DAN CHU QUAN

Do do lgi ich chu quan (Piatetsky-Shapiro and Matheus, 1994; Silberschatz and
Tuzhilin, 1995, Silberschatz and Tuzhilin, 1996) dugc nghién clru trong ngit canh
doc 1ap linh vuc (domain-independent context). Su hip dan hay loi ich mang lai
ctia mot mau tri thic (e.g., mot luat két hop, Iuat phan 16p,...) dugc danh gia mdt

! Chung t6i tam dich 1a d6 do hép dan hay do do loi ich mgc du chua phu hop 1dm vé ngit nghia tiéng Viét.
Do do hap dan ciing con dugc goi 1a d6 do chat lugng (quality measures) (Piatetsky-Shapiro, 1994; Guillet
and Hamilton, 2007).
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cach chu quan theo quan diém va cach nhin cua ngudi st dung. Mot mau tri thirc
thuong dugc xac dinh 13 hap dan hay co ich trén co s cia hai tiép can sau day
(Silberschatz and Tuzhilin, 1996): (i) mot mau tri thirc dugc xem 1a khong dugc
cho doi truée d6 (unexpectedness) néu nhu n6 gy ra su ngac nhién dbi voi nguoi
sir dung (Silberschatz and Tuzhilin, 1995), va mot mau tri thire duoc xem 13 ¢ thé
gilp tao ra cc hanh dong (actionability) néu nhu nguoi sir dung co thé xay dung
cac hanh dong dya trén céc tri thirc tim dugc va cac hanh dong nay mang lai thuan
loi hay loi ich dbi v6i nguoi sir dung (Piatetsky-Shapiro and Matheus, 1994).

2.1 Actionability

Kha thi (actionability) 1a mot d6 do hip dan chu quan cho phép ngudi sir dung co
thé tao ra mot s6 hanh dong (actions) dé dap mg hay tra 10i lai véi nhing tri thirc
méi dugce tim ra (Silberschatz and Tuzhilin, 1996). Lam thé nao dé chung ta c6 thé
nim bt dugc nhirng luat két hop ma dya vao ludt nay ching ta co thé dé xuit cac
hanh dong (actionable patterns) luon 1a mot van dé kho khan. Mot trong nhing tac
nhan quan trong anh hudong dén van dé kho khin ma chung ta da dé cap o trén la
cac hanh dong can c6 (i.e., theo quan diém cua ting ca nhan ngudi st dung) c6 thé
thay d6i theo thoi gian va ciing rat kho khan dé luu gitr lai.

Céc mau tri thirc tim duge ma tir d6 chung ta ¢ thé dé& xuit cac hanh dong co thé
duoc tim thong qua hé thong kham pha sy thay dbi cua cac luat (Piatetsky- Shapiro
and Matheus, 1994), cau triic phan cap hanh dong hoac 1a sy khai thac cadc mau cod
su phan ung voi hanh dong.

2.2 Unexpectedness

Bét ngd (unexpectedness) 1a mot d6 do loi ich chi quan cung cip cac mau tri thirc
khong dugc chd doi trude do va trai nguoc lai voi mong mudn cua ngudi sir dung
(Silberschatz and Tuzhilin, 1996). Can chi ¥ 1a nhitng mong muén ctia ngudi sur
dung phu thuéc manh mé vao long tin hay sy tin tuéng cua chinh ban than nguoi
sir dung d6. Su tin tuong nay c6 thé dugc chia thanh hai dang: (i) su tin tudng
tuyét ddi (i.e., hard beliefs - cac rang budc vé niém tin khéng dugc thay doi va phy
thudc manh mé vao quan diém ciia ngudi sir dung), va (ii) su tin tudng twong ddi
(i.e., soft beliefs - ngudi st dung mong mudn thay ddi v6i mot mirc dd cho phép
nao dé cua sy tin tudng). Mirc do cua sy tin tudng tuong déi co thé duoc gin véi
cac tiép can khac nhau nhu Bayesian, Dempster-Shafer, tan xuét xay ra, Cyc hodc
thong ké.

Mot luat Kkét hop (i.e., hay mét mau tri thirc) s& lubén ludn hép dan hay mang lai loi
ich néu nhu no6 trai ngugc lai voi nhitng tin tudng tuyét doi da ton tai trude do cia
nguoi st dung. Con doi véi sy tin tuwong twong doi, sy hap dan cia mdt mau tri
thirc 2 ¢6 thé duoc tinh toan nhu sau: /(p,B,&) = z w ld(e, | p,&)—d(e, |E)])

a;eB
véi wi 1a ham trong s6 (weight function) gan véi mdi mot su tin tudng twong doi

ai trong hé théng cac su tin tudng tuong ddi B, Z w, =1 va & la sy kién xdy ra

a,eB

trude do.
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3 PO PO HAP DAN KHACH QUAN

Gia su ré“lng chung ta c6 mét tap hitu han 7 cac giao dich (e.g., cac giao dich mua
hang cua cac khach hang trong mot siéu thi (Agrawal and Srikant, 1994)). Mot luat
ket hop dugc biéu dien dudi dang X — Y trong do X va Y 1a hai tdp phan tor roi
nhau X nY =¢. Téap phan tir X (twong ttng Y) dugc gan véi mét tdp con cac giao
dich t, =7 (X)={T eZ,X T} (twong ung ¢, =7 (Y)). Tap phan tir X (tuong
tmg Y) dugc gin két ts =7 (X)=7 -7 (X)={Te7,XGT} (twong Umg
t. =7 (Y)). Nhiam dé chép nhan hay tir chbi cac khuynh huéng c6 Y khi xuét hién
X, théng thuong ching ta s& quan tdm dén sb luong cac phan tir n.; (negative
examples, contra-examples) khong c6 khuynh hudng }}o tro viéc h1nh thanh luat
X—>Y. Moi mdt lvat dugc moé td& bang 4 thong so
n=7 |,ny =ty |,n, =|t, |,n; =|t; |,n. =, | (xem Hinh 1. Bdn s6 cua mot luat ket
hop X > 7).

Dé rd rang hon, chung ta ciing giit cac khai niém xac sudt p(X) (twong tmg p(Y),
p(XNY), p(X"Y)) nhu la gia tri xac suat ciia X (twong tmg Y, X nY, X NY).

Xac suat ndy dugc ude tinh bang tin suat xuat hién cia X: p(X)= L3 (twong ting
n

(Y)—*: p(XﬂY)—f, p(XﬂY)— T

Hinh 1: Ban s6 ciia mot luat két hop X > Y

Gia tri héip dan hay gia tri 1gi ich (interestingness value) ciia mot ludt két hop dua
trén mot d6 do 1oi ich khach quan khi d6 s€ dugc tinh dya trén ban so ciia mdt luat
m(X ->Y)= f(n,ng,n,,n, )e R. B¢ thuidn tién hon trong qua trinh tinh toan,

chuyen d6i gitra cac thong s6 vé ban sb ciia mot lut, chung ta co thé sir dung mot

sO bién d6i twong dwong nhu sau: n,, =n,—n ne=n—ny, No=n—ny,

XY X

N, =n,—ny +n

Xy =h—ny —hyy

X7 My
Vi du. Cho hai tip phan tir X va Y trong d6 X chi c6 mot phan tir va Y ¢ 3 phan
tir. Mot luat két hop dwoc hinh thanh dudi dang X =7V

X = {stalk_surf_above=SMOOTH}, Y = {BROAD A BRUISES A EDIBLE}

v6i n=100, n, =50, n, =80 va n . =10.

bo do hép dan khach quan sir dung 1a Pavillon duoc xac dinh theo cong thic:

n

n- _
m(X—)Y):f(n,nX,nY,nX?):i_ﬁ
n ny
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Nhu vay “gia tri hdp din” ciia luat két hop X — Y trén co sé ciia d6 do loi ich m
duoc xac dinh nhu sau:
80-10 10

=0,5.

4 CAC TIEU CHI PANH GIA

V&i muc tiéu dé hiéu duoc thé nao 1a mot d6 do hap dan khach quan “tot”, nhiéu
tidu chi da dugc dé nghi nhim hiéu 16 hanh vi ciia ching (Bayardo and Agrawal,
1999; Hilderman and Hamilton, 2001; Guillet and Hamilton, 2007; Lallich and
Teytaud, 2004; Lallich et al, 2005; Piatetsky-Shapiro, 1991; Silberschatz and
Tuzhilin, 1995; Tan et al., 2004; Geng and Hamilton, 2006). Cac tiéu chi co ban s&
dugc thao luan trong ndi dung tlep theo cta bai viét nham gidi thiéu nhitng dé
xudt, nghién ciru hién nay vé van dé nay.

4.1 Bién thién gia tri (value variation)

Xac dinh cach thie bién thién cua cac gia tri hdp dan ludn 1a mot trong nhing tiéu
chi quan trong hang dau trong danh gia cac do do loi ich. Gia tri hap dan don diéu
ting voi nyva don di¢u giam v6i n,, hodc n, . Can luu y la cac gia tri cua
n,(ny, n,. va n. ) bién thién trong khi cdc thong sé khéc duge cé dinh gia tri.
Nguyén tic ¢d dinh cac thong sé khac trong khi xac dinh sy bién thién gia tri cua
thong so chinh s& gitp cho viéc theo ddi sy bién thién cla cac gia tri hap dan mot
cach ro rang va thuan nhat.

m(X -7Y)
A

>,

0
Hinh 2: Bién thién “t6t” ciia gi4 tri hip din

Khuynh huéng suy giam gia tri cia mot d6 do hap din nén bat ddu mot cach cham
rai khi bat dau c6 su xuét hién cua nhimng phan tir hay cac giao dich khong ho trg
su ton tai cua luat két hop dang nghién ctru boi cac 1y do nhu su thay doi, nhidu va
16i (Hinh 2). Sau dé céc gia tri hap dan nay nén suy giam mot cach nhanh chéng
khi cac quan sat cho thiy cac phan tir khéng hd tro sy hinh thanh luat xuit hién
ngiy cang nhiéu, de doa manh mé& dén viéc hinh thanh sy ton tai ctia luat két hop
dang dugc xem xét, danh gia. Gia tri hip din ciia mot d do khach quan ciing pha1
suy giam khi ching ta quan sat thay co su Xuat hién ngay cang nhiéu cua cac giao
dich it quan trong (i.e., khong chira trong n6 bt ky thong tin c¢6 ich nao theo ¥
nghia cta ham x4c dinh nhiéu cua Shannon — Shannon entropy), khong chira trong
n6 cac thong tin vé luat két hop dang hinh thanh.
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Ngoai ra, mot do do hap dan khach quan duoc xem la t6t cling khong dugc phép
két xuat ra cac gia tri hdp dan bién thién mot cach tuyén tinh véi s6 lwong cac phan
tir khong ho trg sy hinh thanh luat tuong tng.

4.2 Tinh hudng ca biét (particular situation)

Quan sat va danh gia cac tinh hudng ca biét xdy ra trong qua trinh bién thién cia
cac gia tri hap din 1a mot cach thire quan trong dé hiéu ré hon hanh vi cua cac do
do hap dan tac dong trén cac luat két hop. Hai tinh hudng cé biét quan trong duoc
khao sat 1a tinh hudng doc lap (independence) va tinh hudng cin bang
(equilibrium). Ca hai tinh hubng nay dugc goi 1a khia canh chu thé (i.e., subject)
cua mét d6 do loi ich khach quan.

Independence 13 mot tinh hudng xay ra khi phan gia thiét (antecedent) va phan két
ludn (consequent) cia mot ludt két hop duge xem 1a doc lap (independence) véi

nyn

nhau theo yéu t6 théng ké. Tinh hudng nay xay ra khi n,, = Mlly hodc n . =
n
Khi d6 chung ta s& c6 gia tri hdp dan ciia do do hip dan trén luat twong tmg 13 hing
sO (constant):
}’lXI’l?
m(X - Y)= f(n,ny,n,,——) = constant.
n

Equilibrium 1a mot tinh hudng xay ra khi s lugng cic phan tir ing ho va khong
ung h¢ su hinh thanh mdt luat két hop can bang nhau. Tinh huong nay xay ra khi
Ny =1, :%(. Khi d6 chung ta ciing s& co dugc gia tri hip dan trén luat twong
g 14 mot hang so:

mX —->Y)= f(n,nX,ny,%‘) = constant.

Bang cach xem xét sy thay dbi cua cac giad tri hap dan tir gia tri doc lap
(indepedence value) hay gia tri can bang (equilibrium value), d6 do héap dan s&
dugc danh gia nhu 14 khuynh hudng thay doi tur gié tri doc 1ap hay gia tri can bang.

Bén canh do, viéc xac dinh mot ngudng (threshold) cua gid tri hép dan sé& 1a can
thiét khi chiing ta ‘mong mubn quan sat mot khoang giéi han ciia gia tri lgi ich. Khi
n, =0 thiluat két hop s& co khuynh huéng tré thanh luat 16gic (i.e., logical rule).

Trong trudng hop nay khuynh huéng kéo theo (implicative tendency) cua luat két
hop s€ khong con va luat két hop s€ khong con 1a chinh né nita dong thoi mat di su
hap dan (interestingness) von cé cua no.

4.3 Hién tuwgng nghich ly (paradoxical situation)

Gia tri hip dan cia mot do do phai khong duge gidng nhau khi xay ra tinh hudng
nghich 1y. Chang han nhu trong tinh hubng déi xtng m(X — ¥) =m(Y — X) hoic

tinh huong trai nguoc m(X »>Y)=m(X > 7Y).

4.4 Pém dwoc (countable)

Tinh chét co thé phan tich dugc cua mot do do lgi ich (i.e., nham dém duoc) sé
gitp cho viéc xac dinh thr ty hay tao ra mot cau truc tién thur ty (preorder).
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4.5 Pa dang héa (diversification)

Mot d6 do loi ich phai dugc phan tich déy du vé su mém déo va tinh téng quat cua
né khi dugc xtr 1y va ap dung trén cac ki€u dir liéu khac nhau (different types of
variables).

4.6 Kha nang phan biét (discriminative ability)
Kha nang phan biét cia mdt dd do lgi ich khach quan phai khong chiu anh hudéng
boi nhiéu hoac dung luong 16n cia di li€u (i.e., 7 bién thién theo chiéu ting). Gia
tri hap dan ctia mot d¢ do khong bien thién khi cac thong s6 dau vao ctia n6 bién
thién v&i mot hé s6 o ndo day

m(X - Y) :f(n’nX’nY’nX?) :f(a.nsa.nxaa.nyaa.n){?)

thi d6 do d6 duogc goi 14 mot d6 do mo ta (descriptive measure) va trong truong
hop nguoc lai 1a do do thong ké (statistical measure).

Khia canh mé ta hay théng ké cia mot do do con duoc goi 1a ban chét (i.e., nature)
cua mot do do.

4.7 C6 thé giai thich (interpretable)

Céc cong thirc va giai thuat duoc str dung dé do gia tri hp dan cua cac luat két hop
phai co thoi gian thue hién khong qua 1au. Cac dinh nghia cia chiung phai danh gia
dugc mot cach tryc quan va gié tri nhdn dugc phai mang mot y nghia ma ta co thé
giai thich dugc.

4.8 Khéng cin bang (imbalance)

Chung ta quan tdm dén van dé khong can bang khi tip trung quan sat s anh
huong cua s6 luong rat nho cac phan tr khong ho tro sy hinh thanh lut két hop
(i.e., ny, <<n). Su quan tdm nay la hét sttc can thiét bdi vi nd6 c6 theé mang dén
nhitng tri thirc cyc ky quy bau.

4.9 Thudc tinh lgi ich (attribute interestingness)

Khi mot luat két hop dugc quan tAm trén toan bd tap luat s€ co thé dan dén tinh
huéng trong d6 hai luat s& c6 cung mot gia tri hép dan. Su that 14 hai luat nay co
thé c6 hai mirc d6 loi ich hay hap dan (degree of interestingness) khac nhau déi vei
ngudi str dung. Sy khac biét nay dua trén viéc xuat hién cua cdc phan tu (attribute)
trong phan gia thiét cua luat (rule antecedent). Dé giai quyét Van dé nay, ching ta
can quan tam dén muc do hap dan cua timg phan tir riéng biét xuat hién trong phan
gia thiét cia mot luat két hop.

4.10 Quasi-

Vén dé xac dinh cac mbi quan hé “héu nhu” (i.e., quasi-) trong tinh toan cac gia tri
hap dan duogc dit ra trong bdi canh can xac dinh, trong mot s6 truong hop, mot sd
moi lién hé giita cac do do hap dan khach quan. Cac mdi quan hé dugce xem xét
danh gia 1a cic mdi quan hé kéo theo (quasi-implication), tiép hop (quasi-
conjunction) va twong duong (quasi-equavalence).

Mot d6 do loi ich dugc xem la quasi-implication néu nhu nd 1a mot d6 do thoa
man didu kién m(X — Y)=m(Y — X) voi:
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f(n’n,\”nyan)(?) = .f(n’n_nyan_nXanX?
= f(n,n;,n},nX;)

Mot do do loi ich duwoc xem nhu la quasi-conjunction néu nhu né 1a mot do do
thoa man diéu kién m(X —Y)=m(Y — X) voi:

Sf(nny,ny,n ;)= f(nny,ng,n,.;)
Mot do do !qi ich dugc xem nhu la quasi-equivalence néu nhu n6 1a mot d6 do
thoa man diéu kién
mX >Y)=m¥ > X)=mY -> X)=m(X —>7Y)
voi:
Sfnny,ny,n .y = f(nny,ng,nz)

f(nan?sn}an)(?)

= f(nan},n?sn}y

Chung ta c6 {quasi-equivalence}={quasi-implication}N {quasi-conjunction}.

5 PHAN LOP CAC PQ PO HAP DAN

Dua trén céc tiéu chi da dugc khao sit & phan trude, Hinh 3 khai quat lai viéc dap
ung cua cac do do lgi ich trén mot sb tiéu chi quan trong. Cac tiéu chi quan trong
duogc khao sat 1a doc 1ap (IND.), can bang (EQU.), ddi ximg (SYM.), bién thién
(VAR.), mé ta (DES.) va thong ké (STA.).

Ne° INTIE/II{]? :g{lﬁl{(ggESS IND. EQU. SYM. VAR. DES. STA.
1 Causal Confidence o o 0 o * (6]
2 Causal Confirm o o 0 o * 0
3 Causal Confirmed- o o o o * 0

Confidence
4 Causal Support 0 0 * * * o
5 Collective Strength . 0 * ¢ ¢ 0
6 Confidence 0 * 0 0 ° 0
7 Conviction ® 0 0 0 ° 0
8 Cosine 0 0 . ¢ * o
9 Dependency * 0 0 ° ° 0

10 Descriptive Confirm 0 * o 0 * 0
1 Descriptive Conﬁrmgd— o ¢ o o ¢ o

Confidence / Ganascia

12 Ell a=1 * 0 ) ° 0 *

13 Ell a=2 * 0 o ¢ 0 *
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14 ExamlE:))l(ea ﬁp?eontra- o . o o o
15 F-measure 0 0 ° ° * 0
16 Gini-index * 0 0 0 ° 0
17 it ® 0 o . o M
18 Implication Index * 0 0 0 0 ¢
19 IPEE 0 . 0 0 0 °
20 Jaccard 0 0 . . ¢ o
21 J-measure * 0 0 0 * o
22 Kappa ° 0 * ° * 0
23 Klosgen * 0 o ° ¢ 0
24 Laplace 0 * 0 0 * 0
25 Least Contradiction 0 ° 0 ° * Y
26 Lerman * 0 ¢ ° o *
27 Lift / Interest factor * 0 ¢ * * 0
3 Loevinger / Certainty ° o o * * o
factor
29 Mutual Information * ° ¢ 0
30 0dd Multiplier * 0 0 * * 0
31 Odds Ratio * 0 * ° * o
32 Pavillon / Added Value ~ *® 0 0 * * 0
33 Phi-Coefficient * 0 ° * * 0
. ety 0o oo
35 Rule Interest . 0 . . o .
36 Sebag & Schoenauer 0 o o 0 ® 0
37 Support 0 0 * 0 * 0
38 TIC * 0 0 * ° 0
39 Yule’s Q ¢ 0 ¢ * * 0
40 Yule’s Y * 0 * ° * 0

Hinh 3 : Pap ing tiéu chi danh gia ciia 40 do do lgi ich khach quan (<e> : dap tng, <o>:
khong dap wng, IND : Independence, EQU : Equilibrium, SYM : Symmetry, VAR :
Variation, DES : Descriptive, STA : Statistical)
Viéc phan 16p tiép tuc dugc md rong véi 40 do do hfip dan khach quan duoc thé
hién trong Hinh 4 dya trén két qua khao sat c6 duoc tir Hinh 3. Quan sat theo cot
chung ta thay rang hau hét 40 d6 do hap din khach quan dugc nghién ciru déu 1a
d6 do mo ta. Mot quan sat khac cho thiy rang IPEE 1a do do thdng ké duy nhat co
tinh toan sy thay doi gia tri hap dan tir vi tri cdn bang.
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NATURE
Descriptive Statistical
SUBJECT

- Confidence (6) - IPEE (19)
- Descriptive Confirm (10)
- Descriptive  Confirm-Confidence
)
- Example & Contra-Examples (14)
- Laplace (24)
- Least Contradiction (25)
- Sebag & Schoenauer (36)
- Collective Strength (5) -Ell =1 (12)
- Conviction (7) - EIl 0=2 (13)
- Dependency (9) -1 (17)
- Gini-index (16) - Implication Index (18)
- J-measure (21) - Lerman (26)
- Kappa (22)
- Klosgen (23)
- Lift (27)
Independence - Loevinger (28)
- Mutual Information (29)
- Odd Multiplier (30)
- Odds Ratio (31)
- Pavillon (32)
- Phi-Coefficient (33)
- TIC (38)
- Yule’s Q (39)
- Yule’s Y (40)
Others - Causal Confidence (1)
- Causal Confirm (2)
- Causal Confirmed-Confidence (3)
- Causal Support (4)
- Cosine (8)
- F-measure (15)
- Jaccard (20)
- Putative Causal Dependency (34)
- Support (37)

Hinh 4: Phén 16p cic dd do hap din khich quan theo mdt sb tiéu chi quan trong

Equilibrium

Viéc phan 16p nay ciing dwa ra mot cai nhin nhanh vé mbi quan hé hd tuong giira
cac d6 do hap dan khach quan. Goc nhin nay rat hitu ich nhim hiéu rd hon cach
thirc hinh thanh cac phan cum (clustering) d6 do loi ich khi viéc phan cum nay
chiu anh huéng cua cac tap luat két hop. Ching han nhu da s6 cac d6 do chiu anh
huong tir 46 do Confidence déu thudc dang mo6 ta va c6 khuynh hudng bién thién
tor vi tri cn bé“mg: Confidence, Descriptive Confirmed-Confidence, Example &
Contra-Example va Laplace.

6 KET LUAN

Xép hang thtr ty cac luat két hop dwa vao cac do do hap dan l1a mot ndi dung
nghién ctru thu hut duoc rat nhi€u nha nghién ctru trong linh vue KDD. Céc nghién
clru nay tap trung chu y€u trén hai dang d6 do hap dan chinh : d6 do hap dan chu
quan va do do hap dan khach quan. Trong bai vi€t nay, chiing t6i tdp trung vao
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nghién ctru va khao sat mot sb tinh chat quan trong trén cac do do hdp dan khach
quan da dugc thao luan rong rai va da hoan chinh dwoc mot phan 16p 40 do do hip
dan khach quan dua trén mot s6 cac tiéu chi danh gid quan trong. Két qua phén 16p
giita cac do do hip dan khach quan nay ciing dugc danh gia mot cach chat ch dé
chung ta c6 thé thiy dwoc nhitng méi lién hé gitra cac do do véi cac dic diém
chung va riéng.
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