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TOM TAT

An cdc ludt két hop nhay cam la bdi todn quan trong trong khai phd cdc ludt két hop.
M¢t trong nhitng van dé dat ra khi gidgi quyét bai todn nay la giam cdc hiéu vmg phu, tirc la
giam cac ludt bi an nham va cdc ludt méi dwoc sinh ra, va gidm 6 lan truy cap dit liéu. Bai bao
gidi thidu mét huéng tiép cdn méi dwa trén Iy thuyét gian giao. Thudt todn HidingRules thu
duoc la co co so toan hoc chat ché, sw dung heuristic dé xac dinh cdc muc, cdc giao tdc can

phdi sira doi nham an cdc ludt két hop nhay cam sao cho hiéu iing phu la thap nhat.

1. Pat van dé

Khai pha dir liéu 1a mot linh vuc nghién ctru kha méi ciia nganh khoa hoc may
tinh. Cac nghién ctru gan day chu yéu tap trung vao viéc phat trién cac thuét toan phuc
vu cho qua trinh phan tich dit liéu tir kho dir li€u. Phan tich cac lugt két hop 1a mot
trong nhirng phuong phap cta khai phé dit licu. Nhiém vu cua phuong phap nay 1a phan
tich dir li¢u trong co s¢ dir ligu nham phat hién va dua ra nhitng mbi lién hé vé gia tri dir
li¢u. Do chinh la cac tap luat két hop. Thong thuong, cac luat két hop dugc khai thac tur
cac bang giao tdc, mdi bang giao tac dugc xac dinh gdbm cac muc (cot) va cac giao tac
(dong). Hop cua cac muc goi 1a tdp muc, chang han XY. Mdi luat két hop thu duoc tir
bang giao tac la quan hé hai ngdi gitra hai tap muc X va Y, ky hiéu X=>Y, dugc sinh ra
tir cac tap muc thudng xuyén XY cé tan sut xuat hién trén mot ngudng hd tro i thiu &
nao d6. Trong khai pha cac luat két hop, nguoi ta chi quan tdm dén cac luat c6 do hd tro
16n hon hodc bang mét ngudng hé tro téi thiéu (minsup) va do tin ciy 1én hon hodc
bang mot ngudng tin cdy 16i thiéu cho trude (minconf) goi 1a cac luat két hop pho bién.
Mot van d& thuong gip 1a khi cung cép dir liéu cho céc trung tim khai thac tri thirc, mot
s6 co s¢ khong mubn cong bd cac lut vi pham dén tinh riéng tu ciia ca nhan hodc cua
xi nghi¢p. Thi dy, néu X 1a tap muc vé thuong hi¢u xe mdy Honda, Y 1a tap muc veé 56 vu
tai nan xe mdy thi viéc cong bd twong quan giira X va ¥ s& mang dén sy bét loi cho viéc
kinh doanh xe may Honda. Cac luat X=>Y nhu trén dugc goi 1a céac luat két hop nhay
cam. Vi thé, cac co s cung cap dir lidu s& phai loai bo cac luat két hop nhay cam X=>Y
sao cho chung khong thé duoc khai thac boi cac thuat toan khai pha di li¢u. Viéc loai
béd (cfn) nay duogc thyc hi¢n bﬁng cach sira bang giao tac sao cho do ho tro cua luat hoic
do tin cdy cua luat giam xudng dudi ngudng nao d6. Hudng nghién ctru nay 1a rat can
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thiét khi mudn bao vé bi mat riéng tu trong khai pha dit liéu.

Bai bao nay dé xuit mot tiép can méi cho bai toan 4n cac luat két hop nhay cam.
Van dung 1y thuyét gian giao ta c6 thé xac dinh mét can trén dung va sau d6 1a can dudi
ding ddi véi mot tap muc cho trudc, xem xét cac tap muc nay trong cac luat két hop
chtra n6 dé 4n luat 12 muc tiéu cta tiép can nay. Hudng tiép can ndy c6 nhing diém méi
sau ddy. Thir nhét, 1an dau tién sir dung 1y thuyét gian giao vao bai toan an luat két hop.
Thi hai, nho van dung cac tinh chat cia gian giao di chi ra rang c6 thé van dung ly
thuyét d6 thi dé xac dinh céac tdp muc gdy dnh huéng va cac tdp muc chiu anh huwéng
truc tiép khi stra giao tac trén tdp myc thudc luat nhay cam do d6 lam giam thoi gian
truy xudt cac giao tac va khong gy ra cac hiéu tmg phu theo nghia 1a 4n nham cac luat
két hop khong nhay cam hodc sinh ra cac luat két hop méi.

2. Phit biéu bai toan
Cho mot bang tr1 7' 0/1 gém N dong va M cdt. Cac cot duge gan tén lan luot A4,
B, C,... lay tir mot tap hiru han cac phan tir U.

Mdi phﬁn tu trong U goi 1a mot muc, mdi tap con X cua U goi la mot tap muc.
Mobi dong ¢ ctia bang T dugc goi 1a mot giao tac. Ta ky hiéu tdp muc nhu mot day cac ki
tu viét lién nhau, hop cta hai tap muc X va Y duoc ki hiéu 1a XY. Vi mdi giao tac teT
va moi muc AeU ta ki hiéu #.4 1a gia tri twong Gng xuét hién trén giao cua giao tac ¢ va
cOt A trong bang 7. Nhu vay 1.4 € {0,1}. Ta dinh nghia Se#(¢) 1a tap muc tai d6 t nhan tri
1, Set(t)y = {4 € U | t.A=1}. Néu X < Set(¢) thi ta noi giao tic t chira tdp muc X. Véi
mdi tap muc X ¢ U ta xac dinh o(X) 14 56 lwong giao tdc chita X, a(X) = ||[{t € T| X <
Set()}]|, trong d6, ki hiéu ||M]|| cho biét licc lirong (s phan tiF) cta tap M. Ty sb a(X)/N
duoc goi la do hé tro cua tap muc X. V6i N cho trude va ¢d dinh, ta co thé coi o(X) la
do hd tro cua tap muc X. Cho trudc gia tri o va goi la nguong hé tro t6i thiéu. Cac tap
muc X thoa tinh chat a(X) > o duoc goi 1a cic tdp muc thuwong xuyén. Tir tip muc
thudng xuyén M c6 thé sinh ra cac ludt két hop thé hién méi lién hé giita cac tdp muc
con cua M, mot luat X=>Y c6 thé dugc sinh ra tir M néu chung théa X, Y c M, XnY =
va XUY = M. Trong bai toan khai thac cac luat két hop, nguoi ta chi xem xét cac luat két
hop co6 gia tri, dugc biéu thi thong qua do ho trg va do tin cay cua luat. o hé tro cia
luat X=>Y dugc xac dinh 1a a(X=>Y) = a(XUY) = ||{t € T | XY < Set(?)}||. Po tin cdy
cta luat X=>Y dugc xac dinh 13 p(X=>Y) = a(XUY)/a(X). Cac luat két hop duogc coi 1a
c6 gia tri khi 6 hd trg ctia no nam trén nguong hé tro t6i thiéu & va do tin cay nam trén
ngudng tin cdy toi thiéu o nao a0, cac luat nhu vay goi 13 ludt két hop phé bién.

Mot luat két hop phé bién duoc goi la duogc an néu ta giam do ho tro ciia néd
xubng dudi ngudng & hodc giam do tin cdy cia nd xudng dudi ngudng o, nghia 1a ta
khong thé khai thac no trong bang giao tac bang cac k¥ thuat khai thac luat két hop.

Bai toan an cac luat két hep dugc phat biéu nhu sau:
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Cho mot bang giao tac T, mot tdp luat két hop R dwoc khai thac tie T va mot tap
Iudt nhay cam Ry € R, lam thé nao cé thé chuyén déi bang T thanh bang T’ sao cho cdc
luat trong R van cé thé khai théc dworc, ngoqi trir cdac ludt trong R.

Vi du 1: Cho bang giao tac a), voi ngudng hd tro toi thiéu & = 4, cac tip muc
thudng xuyén b) va voi ngudng tin cay tdi thiéu o = 70% thi cac luat két hop duoc sinh
ra trong bang c)

a) Bang giao tdac

S6 higu ABCDE
1 11111
2 11101
3 11011
4 01111
5 01011
6 00111
7 00011
b) Tap muc thuwong xuyén
thl;;rcffgn;ﬁ;én Do ho tro
B 5
C 4
D 6
E 7
BD 4
BE 5
CE 4
DE 5
BDE 4
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¢) Ludt két hop phé bién

Lut két h
phd biénop B | @
B=>D 80% | 4
B=>E 100% | 5
D=>E 82% | 5
E=>D 70% | 5
E=>B 70% | 5
B=>DE | 80% | 4
BD=>E | 100% | 4
BE=>D | 80% | 4
DE=>B | 80% | 4

Pé an mot luat, chéng han E=>B, c6 hai tiép can: thir nhét 1a giam do hd tro cua
tap muc sinh ra luat 1a BE xudng dudi ngudng hd tro tbi thiéu, ching han sira B trong
giao tic co sd hiéu 1 va 2 tir gia tri 1 thanh gia tri 0, khi d6 a(BE) = 3 < & nén luat E=>B
khong thé dugc sinh ra, tuy nhién, trong tinh huéng nay thi cac tdp muc B, BE, BD,
BDE ciing bi an di va do d6 cac luat két hop duoc sinh ra tir d6 ciing bi an di 1a E=>B,
BE=>D, DE=>B, BD=>E, B=>DE. Tiép can thtr hai 13 giam db tin cay cua luit xudng
dué6i ngudng o. Ching han, & dy sira muc B trén mot giao tic chira BE ¢ sb hiéu 1.
Khi d6 o BE)=4>8 nhung p(E=>B)=58% < o nén luat B=>F duoc an. Van dé dit ra cho
bai toan nay 1a can phai lya chon cic muc va cac giao tac dé stra d6i gia tri sao cho hiéu
ung phu 1la nho nhat, d6 1a s cac luat bi 4n nhadm va s6 cac luat méi duoc sinh ra va sd
1an truy cap dit liéu 1a it nhat.

Tong quat, dé an luat phd bién X=>Y ta c6 thé dya trén hai tiép can la:
- Giam d6 ho trg cua tap muyc sinh luat XY xuéng dudi ngudng hd tro toi thiéu 8.
- Giam d0 tin cdy cta luat xudng dudi ngudng tin cay tdi thiéu o.

Trong tiép can tht nhéat, rd rang s6 luat bi 4n nham c6 thé s& nhiéu boi vi khi tap
muc M bi an thi tit ca cac luat sinh ra tir tap M déu bi 4n déng thoi tat ca cac luat duoc
sinh ra tir cac tdp muc thudng xuyén chira M ciing bi an theo. Tiép can thir hai giam
duogc cac luat bj 4n nham. Ddi véi luat X=>Y, do tin cay cua luat duoc xéac dinh la
B(X=>Y) = a(XY)/a(X). Néu giam B bing cach sira X trén cac giao tac chira XY thi ca tir
s6 va mau sb déu giam, nhu thé s& 1am cho téc do hoi tu cta thuat toan an luat bi cham.
Do d6, ta giam P bang cach stra Y trén cac giao tac chtra XY, khi d6 chi co tir s6 1a a(XY)
bi giam ma mau s6 a(X) khong thay ddi, va do do, tdc d6 hdi tu cua thuat toan 1a nhanh
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hon. Nhu vay, ta can phai lya chon muc 4 trong Y va stta 4 tr / thanh 0 nham an luat
X=>Y sao cho hiéu tmg phu 1a thip nhét. Muc tiép theo trinh bay 1y thuyét gian giao va
co s van dung vao bai toan an luét két hop.

3. Ly thuyét gian giao

Pinh nghia 3.1. Tap hop duoc sip tht ty V dwoc goi 13 mot gian néu voi hai
phan tir bat ki a,b € V, tap hop {a,b} ludn co can trén va can dudi. Can trén va can dudi
cta {a,b} duoc ki hiéu lan luotlaavbvaaab.

Ménh dé 3.1. Mot ho cdc tdp con G trén tdp hitu han U véi phép todn bao ham
(©) tao thanh mot gian.

Cho tap hitu han U goi 14 tdp nén, ta ki hiéu Poset(U) la ho toan thé cdc tdp con
cua U voi tht tu bd phan 1a phép bao ham <, Poset'(U) = Poset(U) — {U}. Mot gian
giao G la mét ho cdc tdp con cia U dong véi phép giao, cu thé 13, néu G = {V,,
Vo,V | Vie Poset(U),i=12,....k} thiV V;, V; € G: Vi V; € G. Khi d6 G chtra duy
nhdt mot ho con S sao cho moi phan tir ciia G déu duoc biéu dién qua giao clia cac phan
tr trong S, cu thé 13, S 1a tap con nho nhét cua G thoéa tinh chat G = (Yi|yr=X;n...n
X, k20, X, ..., Xp € S}. Sdugc goi la tdp sinh cua gian G va dugc ky hi¢u l1a Gen(G).
Theo quy uéc, giao cia mdt ho rdng cac tap con chinh 13 U, do d6 moi Gen déu khong
chua U. Trong [1] trinh bay va ching minh tinh ding cta thuat toan tim tip sinh cua
gian giao G cho trudce.

Cho (M, <) 1a mét tap hiru han c6 tha ty bd phan. Phan ti m trong M duoc goi la
cuee dai néu tr m < x va xeM ta ludbn cd6 m=x. Ta ky hiéu MAX(M) la tap cac phﬁn tor cuc
dai cua M. D& thiy rang, v6i mdi phan tir x trong M, ludn ton tai mot phan tir m trong
MAX(M) thoa x < m. V&i moi ho cac tap con cia mot tip hitu han U cho trude ta xét thi
tu bd phan <. Cho G 1a mdt gian giao trén tap hiru han U. Ta ky hi¢u Coatom(G) =
MAX(G — {U}) va goi cac phan tir trong Coatom(G) 1a déi nguyén tir ctia gian giao G.
Trong [1] da dua ra thuat toan Gen(G) tim Gen ctia mot tap hiru han G.

Mg¢énh dé 3.2.

Cho (M,<) la mot tdp hitu han co thw tw bo phan va P < Q < M. Khi do, néu
x € MAX(Q) vax € P thi x € MAX(P).

Chirng minh

Theo gia thuyét, x € MAX(Q)suyraVm € Q,néux <mthix=m (1). Dox e
P va theo (1) v&é1i m théa x < m => x = m nén m € P. Theo dinh nghia suyra x €
MAX(P) ®

Bo dé 3.1.
Voi moi gian giao G trén tap hitu han U ta co MAX(Gen(G)) = MAX(G\{U})

Chirng minh:
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Gia sit X € MAX(Gen(G)). Khi d6, do X# Unén X € G\ {U}. Néu Y € G\ {U}
va X c Y thi theo dinh nghia cua tap sinh, ¥ dugc biéu dién qua mét giao cia cac phan
tr trong Gen(G),

Y=Z/"Z:"..nZ; Zi € Gen(G), i=1.k

ViXc Ynén X c Z, i=I.k Theo dinh nghia cta phan tir cuc dai xét trong
Gen(G) ta suy ra X = Z;, i=1I..k, va do d6 X = Y. Diéu nay chting to X 1a phan tir cyc dai
trong G\{U}, X € MAX(G\{U}).

bao lai, gia st X € MAX(G\{U}). Khi do, theo dinh nghia cua tap sinh, X dugc
biéu dién qua mot giao clia cic phan tir trong Gen(G),

X=V,AVs ...\ Vi Vie Gen(G), i=1..h

Hé thurc trén cho ta X < V;, i=1..h. Theo tinh chét cta phén tir cuc dai xét trong
G\{U} ta suy ra X = V;, i=I..h, nghia 1d X € Gen(G). Theo ménh dé trén, X e
MAX(Gen(G)) m

Dinh nghia 3.2.

Cho G la mdt gian giao trén tap hitu han U. Ta ky hi¢u Coatom(G) = MAX(G
\ {U}) va goi cac phan tir trong Coatom(G) 14 d6i nguyén tr cua gian giao G.

Pinh 1y 3.1. (Pac trung cua cac Coatom trong gian giao)

V&1 moi gian giao G trén tap hiru han U ta c6 Coatom(G)= MAX(Gen(G)).

Ménh dé 3.3.

Tdp muc thuwong xuyén P cua mot bang giao tdac T la mot gian giao trén tap hitu
han cac muc (item) U.

Gen(P) ={X e P|d(X) <1}-U,trongdod(X) =||{Y e G| X cY}||

Chitng minh:

Theo ménh dé 3.1, tap muc thuong xuyén P la mot ho con trén tp hitu han cac
muc U nén P la mot gian. Mat khéc, ta cling c6 P dong voi phép giao. That vay, gia su
X, YeP,Z=XnNnY Taco Zc X, do do a(2) > a(X) > 0, suyra Z € P. Vay, P 1a mot
gian giao trén U m

Ménh dé 3.3 cho phép chiing ta van dung cdc tinh chét cua gian giao trong xt Iy
cac luat két hop. Cu thé 1a khi can an luat két hop c6 chtra tap muc H ta s€ stra cac tap
muc 16n nhat chira H trong gian giao P, tic 1a cic coatom chira H.

Ménh dé 3.4.
Véi méi tdp con X trong U, Poset(X) lam thanh mét gian giao day di voi tdp

Gen gom cdc phan tir trén hang thir 2.
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Chitng minh:

Giast X € Pva Y c X. Tacongay a(Y) = oX) > 0. T day suy ra ¥ € P, nghia
la moi tap con cua X déu la tap muc thuong xuyén. Do Poset(X) chira moi tp con cia X
nén Poset(X) 1a day du va duong nhién dong voi phép giao. Theo ménh dé 2.3.1.1 ta
thiy véi moi muc AeX, X — {4} chi khuyét duy nhat mot phan tir, do d6 ching c6 duy
nhét mot cha. Moi tap con con lai trong Poset(X) déu khuyét tur hai phﬁn tr tré 1én do do
chung c6 it nhat 13 hai cha. Vay Gen(X) bao gdm céc phan tr ding trén hang thir hai
trén dd thi biéu dién gian d3 cho m

Mgénh dé 3.4.

VX, YcU X < Ytaluon co a(X)=a(Y).

Chirng minh:

Theo dinh nghia, a(X) 1 s6 giao tac co chira X trong bang T. Goi Ty la tap tat ca
cac giao tac chira X, Ty1a tap tit ca cac giao tac chira Y. Theo dinh nghia giao tac véi tap
muc batky ZcXnéu Z € Ty=>Z e Ty =>Tyx> Ty hay a(X) > a(Y) =

M¢nh dé 3.5.

Néu H la tdp thwong xuyén thi moi tdp con ciia H (trong Poset(H)) ciing la cdc
tdp muc thuwong xuyén.

Chirng minh:

Gia sir X 1a tip con bat ky cua tdp muc thuong xuyén H, XcH. Theo ménh dé
2.3.1.3 tacd a(X) > a(H). Vi H 1a tap thuong xuyén nén a(H) > 9, trong do6 o 1a ngudng
hd tro tdi thiéu. Do d6, a(X) > 8, nén theo dinh nghia thi X ciing 1a tap thuong xuyén =

Ménh dé 3.6.

Néu tdp muc phé bién H bi an thi moi tdp muc (thwong xuyén) chira H ciing phdi
bi an theo

Chitng minh:

Pé an tap muc Y nao do, ta phai lam cho a(Y) < 6. Goi Y 1a mot tdp muc bat ky
c6 chira tap muc thuong xuyén c6 chira H. Khi d6 a(H) > a(Y). Do d6, néu an H thi & >
a(H) > a(Y). Vi vay Y cling bi 4n di =

Dé an tap muc H ma sd giao tac trong bang dir liéu khong thay ddi, mot trong
nhiing phuong phap 1a stra gia tri cia mét trong cac muc AcH tur 1 thanh 0.

Goi ham Update(4,X) 1a stra muc 4 tir 1 thanh 0 trén mdt giao tac chura X va
Update(4,X,n) 1a stta muc A4 tur 1 thanh 0 trén n giao tac chtra X trong bang dir li€u giao
tac. Ta c6 ménh dé sau:
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Ménh dé 3.7.
Update(4,X) = --a(Y), Y € Poset(X),A € Y
Chirng minh:

Ta c¢6 Update(4,X) = Update(z,4), X = Set(t) => A < X. Do Update(z,4) la sua A
trén giao tac ¢ tir 1 thanh 0, nén sau khi thuc hi¢n ham Update(4,X) thi AzSet(¢). Goi Y
1a tap muyc bat ky trong Poset(X) va 4 < ¥, vi ¥ c X, nén Update(4,X) kéo theo AzY
trén giao tac ¢, do do a(Y) giam di 1. Vay, Update(X,4) => -- a(Y) =

Cac két qua trén cho thdy van dung 1y thuyét gian giao c6 thé tim ra can trén
ding va can dudi dang cia tdp muc can giam do hd tro nhiam muc dich an luat. T do,
xac dinh céac tdp muc chiu anh hudng truc tiép khi 4n luat, 1am co s& dé dé xuét cac
heuristic nham tranh tdi da sy tac dong 1én cac tap muc nay dan dén viée giam tdi da cac
hiéu (mg phu gay ra trong qué trinh an.

4. Phwong phap 4n ludt két hop dwa trén tiép cin gian giao

Trong 2 hudng tiép can dé an luat két hop dd dua ra trong muc 2) thi tiép can thu
2 duge xem la tdt hon trong tinh huéng mudn giam tdi da cac luat bi 4n nham. Xét luat
R=>S can dugc an. Do tin cdy cua luat 1a B(R=>S) = a(RS)/a(R). Giam do tin cdy cua
luat xudng dudi ngudng tin cdy t6i thiéu o bang cach sira muc AcS trén cac giao tac
chtra RS. Trong gian giao cac tdp muc thudng xuyén P (ménh d& 3.3), néu rit mot nat
khoi gian (an tap muc) thi s& dan dén nguy co cac tdp muc khac & muc dudi (c6 do hd
trg thap hon) bi anh hudng, do d6 co thé giy ra hiéu tmg phu. Van dé dit ra 1a stra 4
trén cac giao tic ndo va sira bao nhiéu lan 1a du dé an luat ma cac hiéu tmg phu gy ra la
it nhat.

Ménh dé 3.4 va tinh chét nghich bién cta ham o cho ta thdy ring cac phan tir
trong Gen(X) c6 d6 hd tro nho nhét trong Poset(X)—{X}. Néu XeCoatom(P), v6i mdi
muc 4 € S trong X ta xét ham L(4,X) cho gia tri 1a bd ba (4,Y,A) trong d6 A 1la gia tri
nho nhét trong s6 cac do hd trg cta cac tap con dung Y chira 4 ciia X (tic la Y < X, Y #
XvaAdcy),

L(AX)={4,Y A}, A=min {o(Y)| A Y, Y € Gen(X), X € Coatom(P)}

Dua vao nhan xét trén ta thdy c6 thé tinh L(4,X) thong qua cac tip chira 4 trong
Gen(X).

Ta thdy rang cac tdp muc trong L(4,X) c6 nguy co bi giam d6 hd tro va din dén
4n nham luat 13 cao nhat khi thay d6i gia tri ciia 4. RS rang nhitng tap muc trong L(4,X)
1a nhitng tap muc thuong xuyén can duge bao vé trong sudt qua trinh an. Dé toc do hoi
tu cua thuat toan nhanh va duy tri dugc tap L(4,X) thi viéc sua ddi can phai duogc thuc
hién trén cac giao tac chira cac tdp muc c6 do hd trg 16n nhét trong sb céc tap muc Y thu
dugc tir cac L(4,X), tuc 1a lya chon tap muc dat max{a(Y) | Y € L(4,X)}.
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Goi tap cac tap muc chira S trong Coatom(P) 1a V', khi d6

V=1{X € Coatom(P) |RSc X}

Véi mdi muc 4 < S va véi mdi tip muc X trong ¥ lugng gid Xxem c6 nén sira
muc A4 trong X khong? Tiéu chuan dit ra 13 viéc stra muc A trong X khong gay hiéu tng
phu dén cac tip con ding chira 4 ctia X. Goi M(S) 1a ham cho gia trj 13 bo t (4, X, Z, 1)
trong do p la gid tri 16n nhét trong s6 céc do hd trg A tim duogc qua cac ham L(4,X), cu
thé 1a,

M(S)=(A4, X, Z, w), u=max {A | L(A,X)=(4,ZL),Ac S, X € V}.

Ham M(S) cho ta biét rang can phai sira muc 4 trén cic giao tic chira X € 7,
muc A dat gia tri maxmin theo d hd tro tai tip muc Z/p.

Trong bai toan an luat két hop, giam s6 1an truy cép dir liéu 1a mot tiéu chi rat
dugc quan tAm nham giam do phic tap vé thoi gian cia thuat toan. Bude tiép theo cia
thuat toan 1a tinh xem v6i mdi muc mg vién 4n AeS tim dugc can sira bao nhiéu lan
trén céac giao tac chtra tap muc X € V. Trudc hét, ta xac dinh xem sira 4 bao nhiéu 1an
dé c6 thé an lut. Ta c6 B(R=>S) = a(RS)/(R), goi q = | c*a(R) |, d& B(R=>S)<c hay
a(RS)/o(R) < o suy ra s 1an it nhét can stra 4 dé an luat 13 o(RS) — q. Tuy nhién, vi can
phai bao vé cac tdp muc thuong xuyén khong thudc luat nhay cam nham tranh 4n nham
luat phé bién khong nhay cam, ma muyc (mg vién an 4 dat maxmin tai Z/p; dong thoi can
khai thac t6i da tdp muc chira S trong coatom(P) dé tiét kiém sb lan truy cép bang giao
tac, nén sd lan stra muc Gng vién trong mdi lan truy cip bang giao tac la:
n:=max {min {o(RS) — q,o(Z)-8,0(X)},1}. S& di ldy n=max {min{...},1} la dé tranh vap
phai vong ldp vo han khi ham min cho gia tri bang 0.

Qua trinh trén duoc lip lai cho dén khi B(R=>S) <.

Thudt todn HidingRule dwoc mé ta bang ngon ngit thudt todn:

Algorithm HidingRule(P,5,R=>S)

Input: T — bang tri 0/1 cac giao tdc trén tdp muc nén U: P — ho cdc tap muc
thieong xuyén cia U; o —ngudng tin cdy t6i thiéu; R=>S — ludt nhay cam (can an).

Output: bdng két qua T cé thé khai thic dwoc cdc ludt két hop phé bién, trir ludt
R=>S.

Method

d ;= (RS)/a(R);
Compute V = {X € Coatom(P) |RSc X };
k= 1I8]];

while (d>oc—-1) do
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// Chon teng vién dn.

Let (4,X,Z,p) = M(S);

k:=k-1;q:=q=lc*a(R) |;

For X € I'Do
If a(X)=0 Then Continue;
n:=max {min {a(RS) — q,a(2)-0,au(X)},1};
Update(A,X,n);
d := a(RS)/a(S);
If d<c Then Break;

EndFor;

If d<oc Then Break;
If k=0 Then // dé chon hét itng vién dn
Compute V ={X € Coatom(P) | RSc X };
k= [S][;

EndlIf;
Endwhile;
HidingRule.

Vi du 2: Xét bang giao tac cho trong vi du 1. Khi do, tap ludt phd bién co dugc
v6i ngudng hd tro tdi thiu & = 4 va ngudng tin cay tbi thiéu o = 70% la: R = {B=>D,
B=>E, D=>E, E=>D, E=>B, B=>DE, BD=>E, BE=>D, DE=>B}. Gia su luat can an la
B=>F. Thuat toan duoc thuc hién nhu sau:

Khéi tao gid tri: d = 100%. V:={BDE}. k:=1; q:=[70%*5] =3

Lap: d>o-1. Tinh

L(E.,BDE) = {E, BE, 5}; BDE/4
=> Let(4,X,Z,u)= (E,
BD/4 BE/5 DE/5 CE/4

BDE, BE, 5). Viy, can sta E

trong cac giao tac chwra tap V,
dat max tai BE/S.
B/5 D/6 E/7

- V61 X = BDE, ta tinh:
n = max{min{5-3, 1, 4},1} =
1. Stra E trén 1 giao tac dau

C/4

Hinh 3.1. Gian giao Pgém cdc tdp muc / do hé tro
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tién c6 chua BDE, giao tac co s6 hiéu 1. d = 4/5%100% = 80% >o.
- k=0. Tinh lai tap V' = {BE}. V61 X = BE, tinh n=max{min{4-3,0,4},1} = 1. Stra

E trén giao tac dau tién c6 chira BE, giao tac c6 s6 hidu 2. Lic nay d = 3/5 * 100% =
60% < . Vay luat B=>F duoc an.

Tap luat sau khi an 1a: R = {B=>D, D=>E, E=>D}.

Pinh li 4.1. Thudt toan HidingRule la ding dén.

Pinh li 4.2. Thuat toan HidingRule co do phiec tap la da thiec.
5. Két luin

Bai bao nay da dé xuat mot tiép can mai dé giai quyét bai toan an luat két hop
nhay cam. Thuat toan HidingRule dugc dé xuat dya trén tiép can 1y thuyét gian giao, co
do phuc tap 1a da thuc. Voi s6 muc vira phai, chéng han 64 muc, thi thuat toan co thé
duoc cai dat dugc voi viée quan 1y muc thong qua céc $6 nguyén. Voi do phuc tap da
thure, thuat toan cé thé dua ra cai dat ung dung véi nhitng bang co s& dir liéu co )
luong ban ghi 1a vai chuc ngan. Néu lua chon céu tric di liéu thich hop, thuét toan co
thé ap dung dugc cho cac bang dit liéu 16n.
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ASSOCIATION RULE HIDING METHOD BASED
ON INTERSECTION LATTIC APPROACH

Le Quoc Hai
Quang Tri College of Education

SUMMARY

Association rule hiding is an important problem in terms of the data mining.One of the
issues raised when solving this problem is to reduce side effects, that are hidden off the rules
leading to new rules being born, and to reduce the number of data access. The report
introduces a new approach based on theoretical intersection lattic. Hiding Rules algorithm
obtained is strictly mathematical basis, using the heuristic to identify the items, the transactions

need to hide the sensitive association rules so as to result in fewest side effects.
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