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Tém tit - Thuat toan Apriori 1a thuat toan kinh dién duoc dung
cho khai thac tap phd bién tir dit liéu giao dich nhj phan — giai
doan quan trong trong khai thac luat két hop. Day 1a thuat toan
dugc nhiéu nhém nghién ctru quan tam cai tién, ciing nhu sir dung
khai thac trén nhiéu loai dir liéu khac nhau. Trong bai viét nay,
tac gia trinh bay tiép can mdi trong cai tién hiéu qua thudt toan
Apriori dua trén giao dich tring ldp - gitip ddy nhanh té¢c do tinh
toan va giam thidu qua trinh truy xuét dit liéu. Thuat todn cai tién
duogc goi 1a DUP-Apriori. Tac gia tién hanh thuc nghiém thuat
toan trén bd dir li¢u thuc cia UCI va dir liu gia 1ap cua trung tam
nghién ctru IBM Almaden, cho thiy thuat toan cai tién hiéu qua
so voi thudt toan gin day.

Tir khéa - Luat két hop; tap phd bién; thuat toan DUP-Apriori

1. Pat vin dé

Nam 1993, Agrawal cing dong sy dé xuat mé hinh dau
tién ctia bai toan khai thac luat két hop — khai thac luat két hop
trén dit liéu giao dich (DLGD) nhi phan [1]. Khai thac lut két
hop 12 khai pha cac luat két hop c6 d6 phé bién (support) ciing
nhu d9 tin cy (confidence) 16n hon hodc bang mot ngudng
phd bién t&i thiéu (minsup) va ngudng tin cdy toi thiéu
(minconf). Bai toan dugc chia thanh hai pha [1-15]:

Pha 1: Tim tit ca cac két hop thoa ngudng phd bién tdi
thiéu minsup (sinh tap phd bién FI - Erequent ltemset);

Pha 2: Sinh luat két hop 1an luot tir cac két hop thoa
minsup & pha 1 va cac luat két hop nay phai thoa ngudng
tin cay tdi thiéu minconf.

Nam sau d6, Agrawal cling dong su tap trung huéng giai
quyét cho pha 1 va nhom di dé xuat thuat toan Apriori [2]
cho khai thac tap phd bién. Pay 1a thuét toan then chdt, quan
trong trong khai thac luat két hop. Thut toan tiép can sinh
céc két hop phd bién véi chién luoc tim kiém theo chiéu rong
(Breadth First Search — BFS) dé dang cai dat va song song
hoéa nhim ning cao hiéu nang; Thuat toan tén nhiéu lan quét
di liéu va c6 do phuc tap dang ham mi. Chinh vi vay,
Apriori 14 thudt toan dugc nhiéu nha nghién ctru cai tién va
ap dung khai pha trén nhiéu loai dit liéu khac nhau: Chudi
[4], dinh lwong [5], do thi [6], thudc tinh cé trong s6 [T],...

Hai hudng tiép can chinh cia cac nghién ciru lién quan
dén cai tién thuat toan Apriori:

- Dinh dang dit liéu theo chiéu ngang: Pay la dinh dang
theo thuat toan Apriori géc. Céc thuat toan cai tién Apriori
thuong str dung chién luge rat gon giao dich va rat gon

Abstract - The Apriori algorithm is the classic algorithm used for
frequent itemset mining from binary dataset - important phase in
association rule mining. This is an algorithm that many research
groups are interested in improving, as well as using mining on
many different types of dataset. In this paper, the author presents
a new approach in improving the efficiency of the Apriori
algorithm based on duplicate transactions - to speed up
computation and reduce database access. The improved algorithm
is called DUP-Apriori. Experimenting the algorithm on real
dataset of UCI and simulated dataset of IBM Almaden research
center, shows that the algorithm improves efficiency compared to
the recent algorithm.

Key words - Association rules; frequent itemsets; DUP-Apriori
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khong gian sinh cac Ung vién tiém nang k-itemset. Tuy
nhién, van dé tinh do phd bién cta k-itemset van chua that
su hiéu qua. Mot s6 thuat toan cai tién Apriori ap dung dinh
dang dir liéu theo chiéu ngang: SOT-Apriori [10], MBAT
[11], CBTRA [12], LOT-Apriori [13], NOV-Apriori [15]...

- Dinh dang dit liéu theo chiéu doc: Pinh dang nay, giup
tinh d6 phd bién d& dang va han ché ddi voi DLGD c6 mat
do cao. Mot sb thuat toan cai tién Apriori ap dung dinh
dang dit liéu theo chiéu doc: Parition [8], IApriori [9], MD-
Apriori [14]...

Qua trinh khao sat, tic gia thiy rang: DLGD thuc té c¢6
tan s triung lap cua giao dich trude va sau khi loai bo cac
item khong thoa ngudng minsup la tuong dbi cao. Vi vay,
tac gia dé xuat tiép can méi trong cai tién hiéu qua thuat
todn Apriori dya trén giao dich trung 1ap.

2. CAc vén dé lién quan
2.1. Khai thac tdp phé bién

Cho I = {iy, iz...., im} 12 tAp gdm m thudc tinh, mdi thude
tinh goi 1a item. Véi X < I, X ={is, iz..., ik} Vij € |
(1=] <k) goi la itemset, itemset c0 k item goi la k-itemset.
Dir liéu giao dich gom n ban ghi phan biét goi la tap cac
giao dich T = {ty, t,..., th}, moi giao dich t ={ik1, ikz...., ikm},
ij €1 (1<kj<m).

Pinh nghia 1: P§ phé bién (support) cua itemset
X < 1, ky hiéu sup(X) - ty 1¢ gitta s6 giao dich c6 chua
itemset X va n giao dich.

sup(X)=‘{t eT|X gt}‘/n
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Pinh nghia 2: Cho X < I, X goi la itemset ph6 bién
néu sup(X) > minsup, trong d6 minsup 1& ngudng pho bién
t6i thiéu (do nguoi dung chi dinh). Ky hiéu FI 1a tap hop
céc itemset pho bién.

) Céc tinh chdt bao déng giam trong khai thac tap pho
bién trén DLGD:

Tinh chit 1: VX < Y: sup(X) > sup(Y);
Tinh chit 2: YXcY,sup(Y)>minsup: sup(X)>minsup;
Tinh chét 3: VXY, sup(X)<minsup: sup(Y)<minsup.
Cho dir li¢u giao dich sur dung & céc Vi du.

Bdng 1. Dir liéu giao dich T

TID Items
tl A B C E F
2 A C G
t3 E H
t4 A C D G
t5 A C E G
t6 E H
t7 A B C E F
t8 A C D
t9 A C E G
t10 A C E G

Vidy I: Dt liéu giao dich trong Bang 1, c6 8 item riéng
biét I = {A, B, C,D, E, F, G, H} va tap giao dich T = {t1,
12,13, 14, 15, 16, 7, t8, t9, t10} vdi gia tri ngudng phé bién
t61 thiéu minsup = 0,50, ta c6:

Theo tinh chit 1: X ={G, A, C}, sup(GAC) = 0,50 — do
phé bién lan luot cac tap con cua X: sup(A) = sup(C)
sup(AC) = 0,80; sup(G) = sup(GA) = sup(GC) = 0,50.

Theo tinh chét 2: Céc tap con cua X ={G, A, C} ciing
phé bién; ta thiy do phd bién cuia cac tap con ciia X déu 16n
hon hodc bang ngudng minsup.

Theo tinh chét 3: Y = {F} thi sup(F) = 0,20 < minsup -
Y = {F} itemset khong phé bién ngudng minsup”. Khi do,
céc tap cha clia Y cling khong phé bién, nghia 1a Z = {F, E}
cling khéng phé bién, sup(FE) = 0,20 < minsup.

Bdng 2. FIs trén dii liéu giao dich T, minsup = 0,50

k-itemset Tap phd bién FIs (#FIs = 11)

1 (G; 0,50), (E; 0,70), (A, 0,80), (C; 0,80)

(GA: 0,50), (GC; 0,50), (EA; 0,50),

2
(EC; 0,50), (AC; 0,80)

3 (GAC; 0,50), (EAC; 0,50)

O Bang 2, trinh bay k-itemset pho bién trén DLGD véi
ngudng minsup = 0,50; cac k-itemset pho bien dugc sap
x€p tang dan theo d6 pho bién cua céac items (B <D <H <
F<G<E<A=<C)vacéd 1l itemset pho bién.

2.2. Thudt toan NOV-Apriori
2.2.1. Dong gop cua thudt toan

Trong phan nay, tac gia trinh bay thuat toan NOV-
Apriori [15] cai tién dua trén tiép cén thut toan
AprioriTID [2] va cho thay hiéu qua kha quan so véi thuat
toan cai tién gan day, cac dong goép cua thudt toan:

Thit nhat, sap xép cac item theo thir ty ting dan ctia do
ph bién — st dung tinh chdt 3 cho viéce rat gon cac két hop
& bude tiép theo (item dau tién trong cac két hop 1a item c¢6
d6 phd bién nho nhat).

Thir hai, cai tién tha tuc AprioriGen sinh cac ung vién
bang cach sip xép cac (k-1)-itemset phd bién theo thir tu
va sinh cac két hop méi gitp giam du thira va tring lap.

Thir ba, thyc hién tinh d6 phd bién cho cic ung vién
tiém nang Cx theo nhém item dau dya trén ma trén bit Tk
twong Gmg dugc rat gon theo dong (giao dich) ¢ mdi bude
sinh k-itemset phd bién.

Mot s6 ky hiéu trong thuit toan NOV-Apriori:

- L. Tap thanh vién chira k-itemset théa minsup, mdi
thanh vién c6 4 truong thong tin 1a itemset va d¢ pho bien
sup, bo sung thém thir ty nhé nhat (min) va 1én nhat (max)
cua item trong moi itemset thudc Ly;

- Cx: Tép tmg vién chtra k-itemset tiém nang, mdi tmg
vién c6 4 truong thong tin 1a itemset bi€u dién dang bit, do
pho bién sup, thir tw nho nhat (min) va 1én nhat (max) cua
item trong moi itemset thudc C;

- Tw: Tap giao dich dugc biéu dién dang bit, mdi giao
dich dang bit c6 thém 3 truong thong tin 1a [t| sO lugng item
trong giao dich, thr tu nho nhat (min) va thir ty 16n nhat
(max) la thir tu item dau, cuoi moi giao dich.

Ma gia thuit toAn NOV-Apriori

DPiu vao: Téap giao dich T, ngudng minsup

Péu ra: Tap phd bién FI
1. Li={l-itemset}//thlr tuy ting theo sup

2. T1=tap T chi chira cac item c6 trong L1 va co [t > 1
/ITk biéu dién dang bit va c6 thtr tir theo min, max

3. C2={LixL1}//sinh émg vién tiém ning 2-itemset

4. k=2

5. Do

6. For each ¢ € Ck do //tinh sup theo nhoém giao dich

7. i=1

8. Do /lt € Tk1

9. If (t[i].min < c.min A c.max < t[i].max) then

10. If(c.itemset==c.itemset AND t[i].itemset)then

11. c.sup +=1/n

12. i++

13. While (t[i].min < c.min)

14, Lk ={c e Cy c.sup = minsup}//loc ing vién thoa
15, Tk=Tk1—{t € Tea||t| <k}//rt gon dit lidu

16.  k++

17.  Ck=AprioriGen*(Lk-1)

18. While (|Lk-1| > k)

19. Tra vé Fl= Uk Lk

M@ ta thuit toan NOV-Apriori:

Dong 1 va 2, sinh tip L1 chira céac item thoa ngudng
minsup va rit gon tap giao dich biéu dién dang bit thanh T
(loai bo cac giao dich chi ¢6 1 item). Dong 3, sinh tap Ca
chira ing vién tiém nang 2- itemset tir L1. Tur dong 6 dén
13, moi ing vién tiém nang dugc tinh tan suét trén cac giao
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dich c6 chua item d%‘lu tién (min) — khong quét trén tat ca
giao dich nhu mét so thuat toan cai tién khac. Dong 14 va
15, loc cdc Umg vién thoa minsup va rat gon dir liéu cho
budc lap tiep theo. Dong 17, sinh tap Cx Ging vién tiém nang
k-itemset tir Lx.1 cho budc 1ap thur k.
Thi tuc AprioriGen* - sinh cac tng vién k-itemset tiém
nang C tur tap (k-1)-itemset Li-1:
Ma gia tha tuc AprioriGen*
Piu vao: Tap chira cac (k-1)-itemset phd bién Ly
Piu ra: Tap tmg vién k-itemset Cy
Ck=0
i=1
While (i < |Lk-1]) do
j=i+l
Do
If (Xi.min == X;.min) then//Xi, Xj € Lk1
Ck = {Cx U {Xiu X}{Xiu Xj} ¢ C«}
jH+
Else
=]
11. While (i #])
12. Travé Ck
2.2.2. Minh hoa thudt toan NOV-Apriori
Vi du 2: Cho tép giao dich T trong Bang 1, ngudng
minsup = 0,50.
Bdng 3. Dit liéu giao dich T duoc rut gon theo item

© N ok wDdR

=
©

0D | 6 | E | A ] c [ min|max]| p
2 |1 o 1 1| 1] 4a]s
v |1 0o 1 1] 1] a]3
5 | 1 1 1 1| 1] 4] a
v |1 1 1 1| 1] 4] a
mo | 1 1 1 1| 1] 4] a
8 | o 1 o o 2] 21
% | 0o 1 o o 2] 21
m | o 1 1 1] 2] a]3
t7 0 1 1 1 2 4 3
8 | 0 o0 1 1| 3] 4a]2

Dit liéu Ty duge sap xép theo min, max
Ty ={t2, t4, t5, 19, t10, t1, t7, t8} — loai {t3, t6};
Ca: Téap Ging vién tiém ning 2-itemset

GE GA GC EA EC AC

A ~

N[ 2 |AN 3 |AN 4 KD[ 3 KT ()

1
0,30 0,50 0,50 0,50 0,50 0,80

L,: Tap 2-itemset phd bién
LGA GC EA EC AC
\

A

SN T
0,

0,50 0,50

T ={t2, t4, t5, 19, 110, t1, t7}—loaz {t8};
Ca: Téap ung vién tiém nang 3-itemset

Buwdrc lip k = 3: Tinh sup cho ting tng vién Cs;

GAC | EAC
N[ 4 [ 4
0,50 | 0,50

Ls: Tap 3-itemset pho bién
GAC | EAC
NER
0.50 | 0.50

T3 ={t5, 19, t10} — logi {12, t4, t1, t7};
Cs: Tap tmg vién tiém nang 4-itemset
[GEAC |
R
Budrc lip k = 4: Tinh sup cho ting trng vién Cy;

GEAC
[ 4
0,30

Ls = {&}, thuat toan két thic.
Téng s6 giao dich duyét & 4 budc lap: 8 + 7 + 3 = 18.

3. Thuit toan cai tién

Trong phan ndy, tic gia trinh bay thuat toan cai tiér}
DQP-Apriori va minh hoa thuat toan, cho thay cai tién dé
xuat la hi€u qua.

3.1. Thudgt toan DUP-Apriori

_ Thuét toan NOV-Apriori [15] da rat gon giao dich sao
moi budc sinh k-itemset ti€ém nang dya vao 3 truong thong tin
la min, max va [t|. Tuy nhién, trong thyc t€ céc dir li¢u giao
dich lu6n ton tai nhiéu giao dich trung lap. Vi vay, tac gia dé
Xuét phuong phap tinh nhanh d6 pho bién ctia k-itemset dira
VA0 tan s6 tring Idp clia c&c giao dich trong dit lidu.

- Ty Téap giao dich duogc biéu dién dang’blt, mdi giao
dich dang bit 6 3 truong thong tin 1a [t] sO luong items
trong giao dich, thu ty nho nhat (mln) thi ty 16n nhat (max)
1a thir ty item dau, cudi trong moi giao dich nhu thuat toan
NOV-Apriori va dugc bd sung thém truong thong tin dup
(= 1) luu trit tan s6 tring ldp cua giao dich trong dit liéu.

Ma gia thuit toan DUP-Apriori

Diu vao: Tap giao dich T, ngudng minsup

Piu ra: Tap phd bién FI

1. Li={1-itemset}//tht tu tang theo sup
2. Ti=tip T chua céac item c6 trong L1 va ¢ |t > 1
va gom cdc giao dich tring lap;

11. c.sup += t[i].dup/n

M@ ta thuit toan DUP-Apriori

Thuat todn DUP-Apriori dugc cii tién tr NOV-
Apriori, chi ti€t cdi tien: Dong 2 — gom céc giao dich trung
lap tu dit liéu T, moi giao Qich s€ c6 thém 4 truong théng
tin 1a min, max, [t| va dup; O dong 11 — tinh nhanh d9 pho
bién cua itemset tiém nang thong qua truong thong tin dup
(tan so trung 1ap cia giao dich) cta tirng dong giao dich.
3.2. Minh hoa thudt todn DUP-Apriori

Trong phan niy, tac gia minh hoa thut toan DUP-
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Apriori khai thac tap pho bién trén DLGD, cho thiy thuat
toan cai tién hiéu qua duoc so sanh thong qua khong gian
duyét cac giao dich & mdi budc sinh céac itemset pho bién.
Vi du 3: Cho tap giao dich T trong Bang 1, ngudng
minsup = 0,50.
Bdng 4. Dir liéu T dwoc gom theo giao dich trung lap

TID Items Tlr;:g
{7 A B C E F 2
2 A c G 1
13,16 E H 2
t4 A C D E G 1
{51910 | A c E G 3
8 A cC D 1

DLGD Vi by
& 21
e
1 2 3 4 5 6
Giao dich

Hinh 1. Minh hoa giao dich tring ldp trén dir liéu Vi du
Hinh 1, cho thiy DLGD T sau khi thyc hién thudt toan
1: ¢6 3 giao dich tan sé xudt hién 1 lan la giao dich {t2},
{t4}, {t8}, giao dich c6 tin s6 xudt hién 13 2 14n 12 giao dich
{t1, t7}, {t3, t6} va giao dich c6 tan sd xuat hién 3 lan 1a
giao dich {t5, t9, t10}.
Bdng 5. Dit liéu T dwoc rut gon va gom theo giao dich

TID G | E | A | C |min|max| |t| |dup
2 1 0 1 1 1 4 3 1
t4 1 0 1 1 1 4 3 1
t5 (19, t10) 1 1 1 11| 41| 4]S3
t3 (t6) 0 1 0 o022 |12
tl (t7) 0 1 1 1|2 | 4|32
t8 o o 1 1 3 4 2 1

Dir lidu Ty duoc sép xép theo min, max
Ty ={t2, t4, 15, t1, t8} — logi {t3};
Ca: Tép Gng vién tiém ning 2-itemset

Budéc 13p k = 2: Tinh sup cho ting (ng vién C;

GE || GA | &C || EA | EC | _AC
1] 2 3 4 D[ 5 K[ 4 |G 4
0,30 || 050 | 0,50 | 050 | 0,50 | 0,80

L,: Tap 2-itemset pho bién

GA | GC [ _.EA | EC | AcC
3 4 @I 3 KD 4 |G 4
0,50 | 0.50 50 | 0,50 | 0,80
T ={t2, t4, t5, t1} — loqi {t8};

Cs: Téap tng vién tiém ning 3-itemset

Buwdrc lip k = 3: Tinh sup cho ting tng vién Cs;

GAC | EAC
N[ 4 [ 4
0,50 | 0,50

Ls: Tap 3-itemset pho bién
GAC EAC
ANEN 3N
0,50 | 0,50

Tz ={t5} — loqi {t2, t4, t1};
Cs: Tap tmg vién tiém nang 4-itemset

(}EA&C

A
Budrc lip k = 4: Tinh sup cho ting trng vién Cy;

GEAC
[ 4
0,30

L: Tap 4- itemset pho bién
Tong sO giao dich duyét ¢ 4 budce lap: 5+ 4 + 1 = 10,

so voi tong s6 giao dich duyét theo thuat toan NOV-
Apriori 1a it hon 44,44% (tuong mg 8/18).

4. Két qua thuc nghi¢m

Thyc nghiém trén may tinh Core 17-3540M 3.0 GHz,
4GB RAM, thuit toan cai dat trén MSVC# 2015.

4.1. Mo tad dik liéu thwc nghiém

Nghién ctru thwe nghiém trén 2 nhom dir liéu

- Nhom dit ligu thyc: Tir kho dit liéu vé hoc may UCI
cua truong Pai hoc California gom Kosarak va Retail.

- Nhom dir liéu gia 1ap: DUng phan mém phat sinh dir
liéu gia lap cta trung tdm nghién ciru IBM Almaden gom
T1014D100K va T40110D100K.

Bdng 6. Dir li¢u thuc nghiém

e | [ e e
Kosarak 41.270 | 990.002 0,02 38,71
Retail 16.470 88.162 0,06 5,30
T1014D100K 870 | 100.000 1,16 10,87
T40110D100K 942 | 100.000 4,20 0,07

Bang 6, mo ta 4 tap dir liéu sir dung trong thuc nghiém,
gdm cac théng sb nhu s lwong cac item, sé luong giao
dich, mat d¢ cda tap dir liéu va mrc do trung 1ap cua cac
giao dich trong tung tép dir licu.

Kosarak
[=]
o
IS
(s
(=]
E ©
2
3 =]
=
el
7 o o
c 2
o 2 ]
= o= E
f=]

Oe+00

2e+05

4e+05

Giao dich

6e+05

Hinh 2. Minh hoa giao dich tring lap trén Kosarak
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Hinh 2 cho thiy, dir liéu Kosarak dugc gom theo tin

s6 trang lap;

Kosarak chira 990.002 giao dich va co

383.232 giao dich trung lap, x?ip xi 38,71% dir liéu.

Retail
a =]
(=%
R ]
g €7
= o
:é —
5 g ]°
E & @
o L‘
T T T T T
0 20000 40000 60000 80000
Giao dich
Hinh 3. Minh hoa giao dich trung lap trén Retail

Hinh 3, cho thay dir liéu Retail duoc gom theo tan s6
trung 1ap; Retail chira 88.162 giao dich va ¢6 4.672 giao
dich trung ldp, xap xi 5,30% giao dich trén dit li¢u.

T1014D100K
w =)
@L w - ooo
2
5 =9 -] =]
B
9 o H o
c
‘S o 4 DIC MOCEIDOD @R XD 0 O O o
—

0e+00 2e+04 4e+04 Ge+D4 8e+04

T T T T T T
1e+05

Giao dich

Hinh 4. Minh hoa giao dich trung lap trén T1014D100K

_ Hinh 4, cho thy dit li¢u T1014D100K dugc gom theo
tan so trung 1ap; T1014D100K chira 100.000 giao dich va
c6 10.865 giao dich trung lap, xap xi 10,87% dir li¢u.

T401M0D100K

Tan sé trung 1&p

o -

=]

0e+00 2e+04 4e+04 Ge+0D4 B8e+04

T T T T T T
1e+05

Giao dich

Hinh 5. Minh hoa giao dich tring lap trén T40110D100K

_ Hinh 5, cho thdy dir li¢u T40110D100K dugc gom theo
tan so trung 1ap; T40110D100K chira 100.000 giao dich va
c6 69 giao dich trung lap, xap xi 0,07% dir li¢u.

4.2. Thuc nghiém

Pé danh gia muc do hiéu qua cua thuat toan DUP-
Apriori, tac gia so sanh thuat toan DUP-Apriori khai thac
tap phd bién trén DLGD v6i thuat toan NOV-Apriori [15]
cung huéng tiép can chién lugc fim kiém theo chiéu réng.

Ca hai thudt toan déu cho cing két qua trén cac ngudng

minsup khac nhau.
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Hinh 6. Thoi gian thuc hién va bo nhé sir dung trén Kosarak
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Hinh 7. Thoi gian thuc hién va bg nho sir dung trén Retail

Hinh 6 Vg‘l 7 1a két qua thyc nghiém trén nhom dir licu
thuc, cho thay thudt toan DUP-Apriori c6 thoi gian thuc
hién nhanh hon va by nh¢ str dung it hon trén cac ngudng

minsup véi thuat toan NOV-Apriori.
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Hinh 8. Thoi gian thuc hién va b nhé svr dung trén T1014D100K

Hinh 8 1a két qua thuc nghiém trén nhom dir lidu gia lap
T1014D100K, cho thay thuit toan DUP-Apriori ¢6 thoi
gian thyc hién nhanh hon va bd nhé st dung it hon véi

thudt toan NOV-Apriori.
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Hinh 9. Thoi gian thuc hién va bo nhé sir dung trén dit liéu

T40110D100K

Hinh 9 14 két qua thyc nghiém trén nhom dir lidu gia lap
T40110D100K cho théy, thudt toan DUP-Apriori chua
thue su hiéu qua so vai thuat toan NOV-Apriori khi thuc
hién trén dir li€u co ty 1€ giao dich trung lap thép.

Két qua thyc nghiém cho thay, thuat toan cai tién DUP-
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Apriori hiéu qua hon thuat toan NOV-Apriori va mtc d
hi€u qua phu thudc vao ty I¢ trung lap giao dich cia tap dir
liéu. Ngoai ra, thuat toan ciling can thuc nghiém so sanh
thém véi cac thuat toan theo hudng tiép can theo chiéu sdu
(Depth First Search - DFS), cung vé6i nhiéu tap dit lidu co
mat do cao khac.

5. Két luan va hwéng phat trién

Trong bai viét nay, tic gia dé xuat phuong phap gom
céc giao dich tring lap, gitp thuat toan tinh nhanh d6 phd
bién cua cac itemset & mdi bude sinh k-itemset tiém nang -
giam s6 1an duyét giao dich. Phan thyc nghiém, cho thiy
tinh hiéu qua cua thuét toan DUP-Apriori ca vé mit thoi
gian thyc hién va bg nhé st dung so véi thuat toan cai tién
gan day. Tuy nhién, hiéu suét cua thuét toan phu thudc vao
ty 1€ trung lap cla giao dich (ty 1€ thuén), trudc va sau khi
loai bo cac item khong thoa minsup.

Nghién ctru trong thoi gian tdi cla tac gia 1a nghién curu
va dé xuét k¥ thuat hiéu qua tinh nhanh d6 phé bién cua
chc item, cling nhu mé rong thuat toan khai thac tap phd
bién hiéu qua cho dir li¢u 16n dya trén nén tang dién toan
phan tan nhu Hadoop, Spark,...
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