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T6m tit. Bai bao dé xudt phuong phap trich xuat luat két hop tit co sé di lieu theo cach tiép can
ctia dai s6 gia t&. Cach tiép can nay cho phép chuyén déi gia tri trong co s dit lisu sang gia tri mo
mot cach tiy nhién hon va gidm thiéu duge khéi lugng thong tin can tinh toan.

Abstract. In this paper we propose a new method to quantitative association rule mining from
relational database using Hedge Algebras approach. This approach allows to transform values in

database into fuzzy values in more natural way and reduce a volume of computational information.

1. MO DAU

Khai phé dit lieu, cu thé 13 trich xuat cac luat két hop tir co sd dit lieu, c6 xuat phat diém
tir bai toan nghién cttu s6 liéu ban hang trong siéu thi. O bai toan nay, s6 lieu dudc biéu dién
duéi dang bang hai chiéu, trong d6 cac cot thé hien cac loai mat hang (item), cAc hang thé
hién céc giao dich (transactions) da dugc tién hanh, s6 1 cho thay mat hang dugc mua, s6 0
chi diéu ngugc lai. T bang dit liéu rat 16n nay, nguoi ta mong mudn rit ra duge cac quy luat
gitip cho quan 1y, kiéu nhurr “Néu mot ngudi di mua banh my va bo, kha ning ngusi dé ciing
mua gidm bong 1a rat cao”. Luat ¢6 dang nhu vay goi 1a luat két hop va 1a hudng nghién ciiu
quan trong trong linh viyc khai pha dit lieu. Vé sau, ngudi ta thiy sé 14 rat khong day du néu
chi xem xét cac co s¢ dit liu chi bao gdm cic phan ti 0 v 1. Chang han, trong CSDL nhan
sit clia mot co quan ¢b cac muc nhu tudi, thu nhap.. ¢6 gia tri trong mién s thie rat rong. Dé
trich xuét ra cac luat két hop, mot phuong phap thudng duge st dung 1a chuyén sb lidu trong
CSDL da cho vé CSDL chi chita cac gia tri 0, 1 va ap dung céc két qua da c6. Thi duy, trong
muc “tudi”, c¢6 thé chia ra cadc mién “tré”, “trung nién” va “gid” véi cAc mién gia tri tuong iing
1a [0,35], [36,55], [56,80] va néu mot gia tri cia CSDL ban dau roi vao mién gia tri ndo thi ta
ghi 1 cho vi trf tuong ng trong CSDL chuyén déi, nguge lai gan gid tri 0. Phuong phap nay
don gian vé mat thiyc thi nhung c¢6 thé gay ban khoan do ranh gidi cing ma ngudi ta dua ra
khi tién hanh chuyén d6i. Chang han hai ngudi tudi 35 va 36 tuy rat gan nhau vé mat tuoi
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téac nhung lai thudc hai 16p khéc nhau 1a “tré” va “trung nién”, dan t6i viéc dua ra nhitng luat
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két hop c6 thé thiéu tinh chinh xdc. VA ngudi ta sit dung cich tiép can md dé khic phuc diéu
nay, theo do, mot gia tri bat k¥ ctia CSDL ban dau khong chuyén doi vé gia tri 0 hoic 1 nhu
trén ma sé chuyén vé mot tap gia tri thyc thuoc doan [0,1], 14 do thudc ctia gid tri da cho vao
cac tap md dugce xac dinh trude. Thi duy, ngusi tudi 35 trong vi du trén, ¢ CSDL da chuyén
doi s& nhan tap gia tri (tré, 0,8), (trung nién, 0,6), (gia, 0,1). Phuong phép nay, tuy dan téi
viéc xtt Iy phiic tap hon nhung dé chap nhan hon vé mat tric quan va hién dang duge nhiéu
nha nghién citu quan tam. Mac du vay, phuong phéap trich xuat luat két hgp mo van c¢6 mot
s6 diém yéu can khic phuc. D6 1a sy phu thudc chit quan rat 16n vao viec lya chon cdc ham
thudc cho cac tap mo dan dén viéc xit If vita phic tap vita ¢ thé thiéu chinh xac. Bai bao
sé dé xuat viec giai bai toan trich xuat luat két hop mo theo cach tiép can ciia Dai s6 gia tit,
G d6 cac gia tri do thuoc mo sé nhan duge thong qua céc gia tri dinh lugng ngit nghia, dugc
xac dinh dya trén cac két qua nghién ctu ly thuyét vé DSGT da c6 tir trudce.

Bai bao gom 6 muc, ngoai muc md dau va muc két luan thi muc 2 trinh bay mot sd khai
niém co ban. Muc 3 13 noi dung 1y thuyét cach tiép can Dai s6 gia t1t trong trich xuat luat két
hop md. Muc 4 1a thuat toan cu thé. Muc 5 1a vi du minh hoa.

2. MOT SO KHAI NIEM CO BAN [11,13]

2.1. Luat két hgp

Goi I = I, I, ..., I, tap m thudc tinh riéng biét, mdi thudc tinh goi la mot muc. Goi D
14 mot co sé dit ligu, trong d6 moi ban ghi 7' 14 mot giao dich va chita cac tap muc, T C 1.
Dinh nghia 2.1. Mot luat két hgp 1a mot quan hé c¢6 dang X = Y, trong d6 X,Y C I 1a
cac tap muc goi 1a itemsets, va X Y # 0. O day, X dugc goi la tién d&, Y 1a menh d& két
qua. Hai thong s6 quan trong ctia luat két hop 1a do ho trg (s) va do tin cdy (c).

Dinh nghia 2.2. Do h tr¢ (support) cta luat két hop X = Y ty ¢ phan tram cac ban ghi
X JY véi tong sb cac giao dich c¢6 trong co s6 dit lieu.

Dinh nghia 2.3. D6i véi mot s6 giao dich duge dua ra, do tin cay (confidence) 1a ty 1é cia
s6 giao dich ¢6 chita X |JY v6i s6 giao dich ¢6 chita X. Don vi tinh %.

Viéc khai thac cac luat két hgp tit co sd dit lieu chinh 1a viéc tim tat cd cac luat c6 do
ho trg va do tin cay 16n hon ngudng cia do ho trg va do tin cay do nguoi sit dung xéc dinh
trude. Cac ngudng ctiia do hd trg va do tin cay duge ky hiéu 1a minsup va mincof. Tap muc
XY duge goi 1a tap muc 16n néu X = Y ¢6 do ho trg 16n hon minsup. Mot tinh chét rat
quan trong dbi v6i khai pha luat két hop 14 "Tap muc con bat k¥ ctia mot tap muc lén ciing
13 tap muc 16n”. Vé mit co ban cac thuat todn trich xuat luat két hop (Apriori) déu dya trén
¥ tudng: xuit phat tit cic tap muc don ban dau, kiém tra xem muc nio khong 14 tap muc 16n
thi loai b6, con lai chap vao nhau va lai tiép tuc kiém tra cho dén tap muc 16n nhat cé thé.

V6i luat két hop md, nhu da néi trong phan mé dau, véi mdi muc c6 thé chia ra céc mién
md (nhu “tré”, “trung nién”, ...), thyc chat 1a ta chia mot muc ban dau thanh cac muc con va
gi& tri ciia mdi hang tai muc d6 sé ndm trong [0,1] chit khong chi 1a 0 ho#c 1. Khi d6, do hd
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trg ctia mot mieén ma s; thuge x; duge dinh nghia la.

S(AZH) = Z“ (2.1)

con do hd trg clia cAc mién md s1, 9, .., §p clla CAc muc x1, T, .., ) tuong ng sé la.

1 - T T T
S(A?ll’AgZ”Amk = ﬁz lusl d 1 O/’L51 (d 1) O/.LSI (d 1)] (22)

¢ d6 x; 1a muc thit i, s; 1a mién md thuoc muc thi 4, n 14 s6 hang trong CSDL, u?j(dfl) 1a do
thudc cua gia tri tai cot thit ¢, hang j vao tap mo s;.

2.2. Dai sb gia tix

Y tudng st dung DSGT trong khai pha dit lieu xudt phat tit cAu trac kha tét clia céc
gia tri ctia mot bién ngon ngit (nhu cac bién “tudi”, “trinh do chuyén mon”, ...). Trong DSGT
(tuyén tinh), cAc gia tri ctia bién ngon ngit duge sap xép theo thit tur (nhu cac gia tri ctia bién
ngdn ngit “tudi” 1a “rat tré” < “kha tré” < “ tré” <..<“kha gid? < “gid” < “rat gid”...) va cac
gid tri ndy duge phan bd mot cach ¢6 quy luat trén truc sb gitta hai gia tri min, maz cia
mién gia tri. Vi mot vai gia thiét hop 1y (dua vao nhu tién dé trong DSGT), méi mot gid tri
bién ngon ngit nay duge gan véi mot khodng lan can trén truc s6 va cdc khodng ciia tat ca
cac gia tri bién ngon ngit c¢6 cliing do dai ndy tao nén mot phan hoach ctia doan min, max néi
trén va ta c6 thé 1ay gia tri dai dien cho khoang lam gia tri tinh toan trong cic ing dung cla
khai ph4 dit lieu thay cho cac gi4 tri ham thuoc trong ly thuyét tap md ctia Zadeh. Cy thé vé
DSGT c6 thé xem [1-2], [8-9].

Gia thiét dai s6 gia t@ AX* = (X*, G, H, 0,0, <) tuyén tinh va day di, trong dé6 X* 1a
tap cd 86, G = (0,c~,W,c",1) la tap cac phan tit sinh, H 1a tap cac gia tit, < 14 quan he
thit ty toan phan trén X*, o va ¢ 1a hai phép todn md rong sao cho Vo € X* cia tap H(z)
1 tap tat cd cic phan ti sinh ra tit x nho tac dong ciia gia tit trong H.

Dinh nghia 2.4.

1. Gia tit h duge goi 1a duong néu het>c (hay he™<c™) va 1a am néu c¢6 diéu ngugce lai.
Tap cac gia tt duong duge ki hieu 13 H™ con tap cac giatdam ki hieula H—. H = H* UH".

2. Gia tt h dugc goi la duong (am) ddi v6i gia tit k khi va chi khi 3z € Dom/(X) sao cho
néu r < kz thi kx < hkx(kz > hkz) hodc x > kx thi kx > hkx(kx < hkzx).

Tinh chat 2.1. Tinh chit duong (am) clia mot gia ti niy d6i véi mot gia ti khac khong
phu thudc vao phan tit 2 ma ching tac dong.

Tinh chat 2.2. Néu hz < kz thi Vp,q€H ta c¢6 phx < qkz hay H(hz) < H(kz)

Dinh nghia 2.5. Mot anh xa f dudc goi 13 4nh xa dinh lugng ngit nghia ctia X néu né théa
man cac diéu kién sau:
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Q1) f 1a song anh;

Q2) f bao toan thi ty trén X*, tic la x <y = f(x) < f(y), va f(0) =0, f(1) = 1;

Q3) Tinh chat lien tuc: Vo € X*, f(dz) = infimumf(H(z)) va f(oz) = supremumf(H(z)).

C6 thé hinh dung H(z) bao gdm céc khai niém md ma nd phan 4nh ¥ nghia nao d6 ciia
khai niem x. Vi vay, kich thude clia tap H(x) c¢6 thé biéu dién tinh md ctia x. Nhd anh xa
ngit nghia f, tap H(z) (hay do do tinh md clia x) ¢6 thé md phdng dinh lugng bing do dai
clia tap f(H(z)) va ki hiéu la fm(x). Véi y tuéng nay do do tinh mo duge tien dé hoa qua
dinh nghia 2.6.
Dinh nghia 2.6. Mot ham fm : X* — [0,1], dugc goi 1a mot do do tinh md cta bién ngon
ngit X, néu né c6 cac tinh chat sau:

F1) fm la mot do do day da tréen X* nghia 1& fm(c™) + fm(ct) = 1 va, Yu € X*,
Shen fm(hu) = fm(u);

F2) Néu x 13 mot khai niem chinh xac, tic 1a H(x) = x, thi fm(x) = 0. Dac biét ta c6:
fm(0) = fm(W) = fm(1) = 0;

F3) Va,y € X*, Vh e H, ta c6 L f”;f(’f)) = f;”ﬂf@%), nghia 1 t s6 nay khong phu thuoce vio
mot phan ti cu thé ndo trong X* ma chi phu thude vio h, do dé ta c6 thé ky hiéu né bing
w(h) va duge goi 1a do do tinh md cia gia ti h.

Gia st ring H~ = h_y,...,h_g, v6i h_1 < h_g < ... < h_g, v& H" = hq,..., hy, v6i
hi < ... < hyp.

Tit Dinh nghia 2.5 ta thidy fm c6 cac tinh chat sau.
Meénh dé 2.1.[8] D6 do tinh md fm ciia cac khai nigm v p(h) clia cac gia tit théa man cac
tinh chat sau:

1) fm(hx) = p(h) fm(z), Ve € X5

2) fm(c™) + fm(c) =L

3) > fm(hic) = fm(c), véice c,ct;
i=—q,i#0
4) > fm(hiz) = fm(x), z € X.

—q<i<p,i#0

—q P
5) > p(hi)=ava > phi)=p,véia,f>0vaa+p=1.
i=—1 i=1

Anh xa dinh luong ngit nghia duge xay dung dua trén cac tham sé cho trude gom cac do
do tinh md ctia cac phan tit sinh fm(c™), fm(c™) va do do tinh md ciia cac gia tit p(h).
Dinh nghia 2.7. (Ham Sign [§]). Ham déu Sign : X — —1,0,1 13 4nh xa dugc dinh nghia
dé quy nhu sau, trong d6 h va I/ 1 cac gia ti bat ky va c € {¢,ct}:

a) Sign(c™) = —1, Sign(ct) = +1,

b) Sign(h'hx) = —Sign(hz) néu Whx # hx va b/ 1a am tinh d6i v6i h (hodic dbi véi c,
khih=1vaz=c);
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c) Sign(h'hx) = Sign(hx) néu hWhx # hx va b’ 14 duong tinh ddi v6i h (hosic ddi véi c,
khi h =1 va z = ¢);

d) Sign(h'hz) = 0 néu h'hx = hz.

Ham dau Sign dugc dua ra dé sit dung nhan biét khi nao gia ti tadc dong vao cac tit lam
tang hay gidm ngit nghia dinh lugng. Ta c¢6 khing dinh sau:
Bo6 dé 2.1.[8] V6i moi h vh x, néu Sign(hz) = +1 thi hx > x, néu Sign(hz) = —1 thi
hx < x
Dinh nghia 2.8. Cho AX* I dai s6 gia tit tuyén tinh, day di va tu do, fm(c™) va fm(ch)
14 cac do do tinh ma clia phan t1 sinh ¢, ¢ va p(h) 1a do do tinh md cha cac gia ti h trong
H thoa mén cac tinh chit trong Menh dé 2.1. Anh xa dinh lugng ngit nghia mo 1 4nh xa v
duge xac dinh quy nap nhu sau:

1) w(W) =6 = fm(c),v(c) = 6 — afm(c),v(ct) = 0+ afm(c?);

9) v(hjz) = v(x) + Sign(hz)( é Fm(hiz) — w(hyz)), véi 1 < j < p,

W vlhgz) = vle) + Sign(hye)( 3 Frlhir) — w(hya)), w6 —q << -1,

i=—1
Hai cong thiic ndy c6 thé viét thanh mot cong thitc chung, véi j € [~gAp] = {j: —¢q <
J
J<p & j#0}1a:v(hjz) =v(z)+ Sign(hjz)( >, fm(hix) —w(hjx)fm(h;x)), trong d6
i=sign(j)

fm(h;z) duge tinh theo tinh chat 1) Ménh dé 2.1 va w(h;jz) = 1[14+Sign(h;z)Sign(hyh;z)(B—
a)] € {a, 5}

3)v(pc™) =0,v(oc) =0 =v(pcT), v(ocT) = 1, va véi cac phan t& dang h;z, j € [—¢Ap],
ta co:

j—1
V(éhiz) — v(@) + Sign(ha)( S fmlhix))
1=Sign(j)

v(oh;z) = v(z) + Sign(hjm)(‘ i 4 fm(h;x)).
i=Sign(j)

D& dang kiém ching: v(c™) = Bfm(c™) va v(ct) =1 — Bfm(cT).

3. TIEP CAN DAI SO GIA TU TRONG KHAI PHA DU LIEU

Theo cAch tiép can nay, trude hét cAc muc ciing duge phan chia thanh cdc mién md, khong
phai bing cach mang nhiéu yéu t6 chi quan nhu trong ly thuyét tap mo thong thudng ma
bing cach ing ching véi cac DSGT. Ching han, trong muc “Tudi”, ta c6 thé xac dinh mot
DSCT v6i hai phin tit sinh I “tr8” vA “gid” cimg cic gia t1 “rét”, “kha* va “tuong d6i”, tit
d6 c6 cac mien mo (14 cadc phan tif cia DSGT c¢6 do dai 1) 1a “rat tré”, “kh4 tré”, “tuong doi
tré”, “trung nién” (la gia tri trung gian W), “rat gia”, “khd gid”, “tuong d6i gid”. (néu mudn,
c6 thé xét cac phan tit ¢6 do dai 2 nhu “tuong dbi kha gia”, “rat rat tré”, ...). Do cac khoang
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mdJ ciia cdc phan tit c6 cing do dai ciia DSGT tao nén mot tya phan hoach trén mién gia
tri ctia DSGT nén cdc mién § day phii kin mién gi4 tri cia bién ngon ngit. Tiép theo, thay
vi viec xay dung cdc ham thuoc cho cdc mién mdo da xac dinh, ta sit dung gia tri dinh Iugng
ngit nghia dé xac dinh do gan gii (hay do thudc) clia cac gia tri tai hang bat ky clia muc
dang xét dén cac mién md méi xac dinh § trén. Cu thé, khodng cach tren truc s6 giva (d°)
va gia tri dinh lugng ngit nghia clia hai phan t& gan (d{?) nhat vé hai phia c6 thé dung dé
xac dinh do gan giii clia (d]*) vdo hai mién m¢ (hai phan t& cia DSGT) d6. Do gan gii
gitta (d]?) véi cac phan tit khac ciia DSGT duge xéc dinh bing 0. Dé xac dinh do thuoc
cudi cling, ta phai chudn héa (chuyén vé gia tri trong doan [0,1] rdi 14y nghich déo hodc 1-
khodng cich da chuan héa d6). Ta sé c6, ting véi mdi gia tri (d7") mot cap do thuoc (thay
vi ¢6 thé 2, 3 hay hon gia tri do thudc trong cach tiép can tap md cd dién) ding dé lam dau
vao trong thuat toan sé trinh bay trong phan sau. C6 thé thay cach tinh gid tri ham thuoc
nhu néu trén day 1 kha ty nhién do ta di c6 phan bd cac gia tri dinh Itgng ngit nghia ctia
cac gia tri ngon ngit trén truc sé theo mot thit tyr xac dinh. Ngoai ra, thay vi c6 thé sit dung
dén ba hodc nhi¢u hon gia tri do thuoce dé tinh toAn nhu trong cic thuat toan khai pha luat
két hgp mo khac (xem [11,12]), & day, do phan bé thit tu da duge xac dinh, ta thay chi can
hai gid tri do thuoc (vao cac tap md gan nhét vé hai phia) 1a da phan 4nh t6t thong tin vé
gia tri ctia tap muc dang xét (trén ban ghi hien thai) vi nhu vay sé tiét kiem dang ké khoi
lutgng tinh toan ciing nhu bd nhé can thiét. Nén nhé I s6 lugng ban ghi tao ra khi chuyén
ddi 6 lieu 1a tang theo cAp s6 nhan clia s6 mién md tuong ng duge tao ra. Chang han, néu
c6 8 muc, mdi myc chia lam 3 mién md thi s6 lugng ban ghi mdi tao ra sé 1la 3%, trong khi
theo phuong phap DSGT, s6 ban ghi méi tao ra chi 13 <28 (vi ¢6 nhing gia tri ddu mut chi
nhan 1 gia tri do thuoc). C6 thé néi kj them mot chit vé viee dung khodng cach giita céc
gi4 tri dinh lugng ngit nghia dé tinh do thuoc thay cho viéc dua ra ham thudc nhu 1y thuyét
tap md ciia Zadeh. Theo [14], néu tap md “ré” duge dac trung bdi ham thuoc, thi dy, trong
hinh vé& sau, do thi cia ham thudc p,.e 1a tam gide can, dinh 1a (18,1), hai day 1a (0,0) va
(0,36) thi ham thuoc clia rat tré 6 1a p? ., thé hien bing ham bac hai trong hinh vé, cling
c6 dinh toa do 1a (18,1)

Do thuoce

- : "Rat tré"

L

Tuoi
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Khi d6, v6i mot gia tri tudi z bat ky (nhd hon 18), ta sé& ¢ gia tri do thudce ciia x vio hai
tap mo “tré” va “rat tré” tuong ng sé 1a y2 va yl, trong dé yl < y2. Diéu d6 c6 nghia do
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thuodc clia x vao tap “tré” luon 16n hon do thuoc clia x vao tap “rat tré”, hay néi cach khac,
x ludn dude coi 1a “tré” nhidu hon 1a “rat tré” dit x c¢6 it tudi bao nhiéu di nita, mau thuin
véi suy nghi thong thudng clia con ngusi. Mat khac, néu khong sit dung ¥ tudng bién ngon
ngit ctia Zadeh, thi thit nhat, mdi gia tri bién ngon ngit buoc ta phai tao ra mot ham thudc
mdi (c6 thé 1a mot qua trinh phiic tap) ma nhic¢u khi ching lien quan gi dén ham thuoc da
¢6 mic dit vé mat ngit nghia ching c6 thé lién quan chat ché v6i nhau (nhu “tré” va “rat tré”
ho#c “tuong ddi kha tré”).

Vi thé, ta c6 thé di dén thuat toan trich xuit luat két hop cu thé sau.

4. THUAT TOAN TRIiCH XUAT LUAT KET HOP TU CO SO DU LIEU

Ky hiéu cac tham sb ctia thuat toan nhu sau:

n: Tong s6 giao dich trong co s dit lieu (dugc sinh ra sau qué trinh chuyén dit liéu tho
(n/) thanh nhan gia t tuong ng)

m: Tong s cac thudc tinh (sé thude tinh clia dit ligu the (m/)* sé nhan gia tit)

Aj: Thugce tinh th 7, 1 <j <m, A;

D(i) dit ligu giao dich tha i, 1 <i<n

vj(4): Gia tri dinh lugng ctia A; trong D(i);

[k (i) gid tri do thudc ctia v;(7) véi nhan gia tit Rk, 1 < fir(i) < m;

Sup(Ajx): Do ho tro clia Ajy

Sup: Gia tri hd trg ciia moi tap muc 16n;

Conf: Do tin cay clia mdi tap muc 16n

Minsup: Gia tri hd trg téi thiéu cho trude

Mincon f: Gia tri tin ciy cho truéc

Cy: Tap cac tap muc c¢6 kha nang véi r thudce tinh (tap muc), 1 <r < m;

L,: Tap cac tap muc l6n théa man véi r nhan gia tit (tap muc) 1 < r < m;

Thuat todn khai phé dit liéu dua trén dai s6 gia ti cho cac gia tri dinh lugng duge thuec
hién nhu sau:

Input: m’,n/, theta (ti 1é gitta 2 phan tit sinh), minsup vA minconf

Output: luat két hop
Buéc 1: Chuyén cac gid tri dinh lugng v;(i) cia mdi giao dich D(i), i tit 1 t6i n, v6i mbi
thuoc tinh A;, néu A; ndm & ngoai 1 trong 2 dau mat (2 nhin gia t cuc dai va cuc tidu)
thi A; chi ¢6 1 nhan gia i tng v6i dau miit d6, néu khong thi A; duge biéu dién bdi 2 nhan
gia ti lien tiép c6 doan gia tri nhé nhat trén trudng gia tri clia A;, mdi nhin tng véi 1 gia
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tri biéu dién do thuoc fik(i)(j = 1,2) ctia A; v6i nhan gia tit d6. Do thudc nay duge tinh la
khodng cach clia A; t6i gid tri biéu dién cho nhén gia ti tudng ting.

Buéc 2: Tinh gia tri hd trg

> fik
Sup(Rjx) = =

n
Budc 3: Néu Sup(Rj;) > minsup thi dua Rj; vao Ly
Buéc 4: Néu L; khong rdéng, tiép tuc budc sau, néu rong thoat chuong trinh.
Budc 5: Thuat todn xay dyng tap muc l6n mic r tit cac tap muc 16n mitc r — 1 béng cach
chon 2 tap muc 16n mitc r — 1 chi khac nhau duy nhit mot muc, hgp 2 tap muc nay ta duge
tap muc ng vién C,, néu tap muc ndy xuit hién trong co s dit lieu va c6 gid tri ho trg thoa
man thi né duge dua vao danh sach cic tdp muc 16n mic r.
Budc 6: Thyc hién theo cac budc con sau day lip lai cho cac tap muc 16n mic 16n hon
dugc sinh ra tiép theo dang (r + 1) tap muc 16n S v6i muc (s1, 89, ..., 8¢, ..., Sp41) trong Cyyq,
1<t<r+1
(a)Tinh gia tri hd trg sup(S) ctia S trong giao dich

k

fik
=1

n

Sup(S) =*

(4.4)

(b)Néu Sup(S) > minsup, thi dua S vao L,41.

Buéc 7: Néu L, I3 rdng, thi thuc hién bude tiép theo, ngugce lai, dat r = r + 1, thuc hién
lai buée 5 va 6.

Buéc 8: Thu thap cic tap muc 16n mitc 16n hon néu cé.
Buéc 9: Dua ra cac luat két hop tir cac tap muc 16n vira thu thap theo cach sau:

(a)V6i moéi luat két hop kha thi sau day: s (... sz sy[)--N g = sk =1,q,2 =
E—1ly=k+1)

(b)Tinh do tin cay cta luat: Conf(si()...( sz {18y )---[15¢ = sk) = %‘?{5)"')

5. VI DU MINH HOA

Ta ¢6 két qua thu duge clia viec Ap dung thuat toAn trén véi so6 lieu 1lay tit CSDLFAM95,
s6 ligu diéu tra dan s6 M§ ndm 1995 (http://www.stat.ucla.edu

/data/fpp). O day chi liet ké mot s6 luat tiéu bidu dé so sanh véi cac két qua trong [12].

Bang a

’ Conlf. ‘ Rules ‘ Supp. ‘
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0,983 oldage — fewchildren 0,234

0,967 fewpersons — fewchildren 0,620

0,897 | feweducation — lowhincome | 0,143

0,884 lowincome — lowhincome 0,500
0,850 loweducation — lowincome 0,136
0,837 lowhincome — lowincome 0,500

0,808 | loweducation — fewchildren | 0,129

0,801 | manychildren — manypersons | 0,060

0,798 oldage — lowhincome 0,190

0,790 oldage — fewpersons 0,188

0,784 lowincome — fewchildren 0,444

0,768 lowhincome — fewchildren 0,459

0,766 highhincome — highincome 0,050

0,756 oldage — lowincome 0,180
0,743 | averchildren — averepersons | 0,151
0,728 fewpersons — lowincome 0,391

0,724 | higheducation — fewchildren | 0,197

0,720 fewchildren — fewpersons 0,520

0,719 medhincome — medincome 0,243

0,719 | mededucation — fewchildren | 0,409

Bang bl
Supp. Rules Conlf.
0,219 low EdLelow InFa — low InHe 91,77
0,149 high Age — low  NuKi 90,26
0,219 low EdLelow InHe —low InFa 90,19
0,242 low_ EdLe — low_InHe 89,01
0,096 high Agelow FaPe — low NuKi 89,5
0,083 | low_Agemedium_FEdLe — low _InHe | 88,86
0,058 | high Agemedium FEdLe — low NuKi | 88,77
0,083 | low_ Agemedium FEdLe — low InFa | 88,0
0,238 low EdLe — low InFa 87,97
0,117 high Agelow InFa — low NuKi 87,54
0,119 high Agelow InHe — low NuKi 87,43
0,18 low Agelow InFa —low InHe 87,15
0,661 low _InFa —low_InHe 86,93

349

Vi ton trong nguyén ban, ta gitt lai ¢ day nhing tit ngt ma cac tac gia trong [12] dung &

Béang (a) (trong d6 med 1 viét tit ctia medium; aver 1 viét tit clia average). Con § Béng

(bl) cac tir viét tat 1a ve: very; qu:quite; hi: high; lo: low; Nuki: number of Kids; FaPe:

Persons in a Family; InFa: Income of a family; InHe: Income of family’s head; EdLe: Level of
Education. Két qua nay c6 dugc khi ta sit dung DSGT ¢6 hai phan ti sinh (14 high va low)
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ciing phan t1t trung hoa medium v6i phan bé déu trén mién gid tri (fm(c™)=fm(c*t)=0,5)
va khong st dung gia tit. Ta thiy, khi so sanh hai bang:

1. Céc luat co ban ciia (a) déu c6 trong (bl) véi do tin cay xip xi. Chang han, luat “old
age — few children” v6i do tin cay 0,983 6 Bang (a) ting vdi luat high Age — low NuKi
v6i do tin cay 90,26 (tic 0,902)6 Bang (bl) hay luat fewpersons — fewchildren véi do tin
cay 0,967 tng v6i ludt low  FaPe — low  NuK v6i do tin cay 78,05, luat feweducation —
lowhincome véi do tin cay 0,897 tng vdi luat low EdLe — low InHe vé6i do tin cay
89,51,...

2. Do tin cay & hai bang ¢6 khac nhau do st dung vé thuc chat cdc ham thudc khac nhau
nhung déu & trong ngudng cao giong nhau. Trong Bang (b1l) ¢6 mot s6 luat ma Bing (a)
khong c6, thi du luat low FEdLelownFa — lowrnHe do cac tac gid trong [12] chi xét cac
luat vé trai c6 mot muc.

3. Ta c6 thé trich xuat cac luat chi tiét hon mot cich dé dang nhu trong Bang (b2) sau
vi theo tiép can ctia DSGT, viéc sinh céc phan tit ngon ngit c6 thé tinh todn dé dang (theo
nhir Ménh dé 2.1 va Dinh nghia 2.8 d4 néu) chit khong can phai sinh ra cAc ham thudc mdéi
theo ly thuyét tap md ¢ dién (dé din dén sai s6t nhu thi du vé ham thudc “tré” va “rit tré”
d3 néi dén trong Muc 3 ciia bai bao). O day fm(c™) = fm(cT) = 0.5 v u(very)=0,875,
p(quite)=0,125. (Bang b2)

Bang b2

Supp. Rules Conlf.
78,03 | qu_hi Age —wve lo NuKi 0,13105318
78,1 ve_hi Age —wve lo NuKi | 0,082249284
69,13 | ve lo_InFa—ve lo_InHe | 0,43760595
68,99 | ve lo_InHe —ve lo_InFa | 0,43760595
68,68 ve_lo Age —ve lo InFa 0,09446891
68,76 ve_hi_ Age —ve lo InHe | 0,064412944
66,98 ve_hi_Age —wve_lo_InFa 0,06274383
66,49 | ve lo FaPe — ve lo InFa 0,2789387
63,97 | ve lo NuKi—wve lo InFa | 0,39723718
63,86 qu_lo Age —wve lo InFa 0,18667413
64,17 | ve lo NuKi—ve lo InHe | 0,39849037
65,04 | ve lo_FaPe —ve lo_InHe | 0,27287552
67,76 ve_lo_ Age —ve lo InHe | 0,093199834
62,9 | middle NuKi — ve_lo_InFa | 0,010170757
62,75 | ve_lo_InFa —wve _lo_NuKi | 0,39723718
62,82 | ve lo InHe —ve lo_ NuKi | 0,39849037
62,54 | qu_lo FaPe — ve lo InHe | 0,23233615
63,0 qu_lo Age — ve_lo InHe 0,18472897
62,37 | qu_hi EdLe - ve lo NuKi | 0,18516514

61,92

maddle NuKi — ve lo _InHe

0,010012479
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62,17 qu_hi_Age — ve_lo InHe | 0,104422025
61,87 | qu_lo NuKi—ve_lo_InFa | 0,13953367

6. KET LUAN

Bai bao da dua ra cach tiép can DSGT cho bai toan trich xuit luat két hop mao tir CSDL
theo quan diém ctia ching t6i ¢6 2 wu diém ndi troi:

1. Sit dung DSGT c¢6 thé xac dinh gi4 tri thuoc ctia phan tit trong CSDL mot cich tur

nhién va don gidn hon so vdi cach tiép can ciia 1y thuyét tap md cd dién.

2. Khéi lugng tinh toan sé gidm mot cach diang ké trong khi vin dat duge két qua tuong

duong, chua ké néu can ta c6 thé trich xuit ra cic luat mang tinh chi tiét hon.
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