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Tab.1 An example transaction database

Ty 5% TU
T (A, 1(C.10) 18
Ty (A.2)(C.6)(E.2)(G,5) 43
Ty (B D (D, ) (E.2)(F,1) 18
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Tuo (C.1) (D3 (G,4) 19
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Tab. 2 Unit profit of item
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9 2 9 2
10 1
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Fig. 1 Initial itemset lists

FEE 1, W iR AR 51 3 (F) B9 AL 3 55 3%
HZ Mk TWU(F}) =TU(T,) +TU(T;) =24.

MRAEPEST 1,300 F F1E ) A AN I fmn R HT T4
Kk TWUF}) <<minuel. |53, H H'E 08
LA R RUHIE I F A H O #R R JC A, n]
DL AT 53 T 4 51 R v B 5

TE X7 CH 3R T 550 — Iy,
W TWUG,) Zminuel , WFRH A A7 FI0; 75 00,
PR R o F .

REE 1 MR 4 T 4R 21 35 v i T H
2.2 2-TidERIER

FE 7= ARG WA B 3R 2 05« 3 2 X ) iR 10 4R
G FRIEAT AR B T, A W 2- T A B L B an T A
I B Y3 [F 555 6, %7 W #8043 00 16 i
4T IIEE{AB) 3558 6,50 H R 20, 2-T 48
FIFUE 2 fiR.

MR 2 TS SR 55 AL N A R, 46
5 ITWDC. #UE T < XF FAF fa] — A4~ 20 45 51 %
X AR TR S R X B InAL S 55 80 Z fhF
minutl , WIEE X Ko H G HRAS 2 = 2 T 4.

e

tAB} {AC} ({AD} {AE} {AG} (BC} {BD} ({BE}

6 20 1 18 2 22 2 31 4 19 3 10 3 8
2 22 8 17 6 8 4 14 4 1
6 20 9 4 7 4 5 7
8 10 9 6

{BG} {CD} (CE} {CG} {(DE} (DG} {EG}

5 10 4 17 2 12 2 21 3 14 10 18 2 21
9 6 4 14 10 13 4 9 5 9
0 7 8 11

B2 A6 2-MEF| &

Fig. 2

TESR{AD ) E5 R 25 5 B R AR
234 P DL E B N 2-000 4R 5] 3 b N B 3 5
2-TRAE B R AIMALF 55 H. Horp , TWU({AB})
=24, TWU({BG}) =13, TWU({DG}) =19. &
AT AN 2- 35 4 2] 3 vl ) o3k, 90 1 B 2, 0T 4
{AB} {BG} f{ DG} B £ o A 02 w8 20 1 48
HAR R T FH AR

EX 8CHHBUAEMICHIEE)  4HE— 5
XL R TWUCX) = minuel s W FR H R A 550
B AN, BRI T FH AR

REE 2 MHBRITAE 5 b iy T FH AR

B3 R N N R W 2 Z )5 1 2-T 4L 51 3%,

Initial 2-itemset lists

2-Ti £E 51 e 1 B0 N B w7 89 15 ANk 2] 11 A4,

{AC} {(AE} {AG) ({BC} {(BD} ({(BE}
1 18 2 22 2 31 4 19 3 10 3 8
2 22 8 17 6 8§ 4 14 4 11
6 20 9 4 7 4 5 7
8 10 9 6
{CD} {(CE} {CG} {DE} ({(EG)
4 17 2 12 2 21 3 14 2 21
9 6 4 14 10 13 4 9 5 9
10 7 8 11

B3 KR 2 2T A &

Fig. 3 2-Itemset lists by applying Strategy 2
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Fig. 6 3-Itemset lists by applying Strategy 3
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Algorithm; MHUI
Input: DB.: the transaction database;
minutl; the minimum utility threshold.
Output: all the HUISs.
Step 1: Produce the initial ILs through scanning
the DB. Calculate the initial transaction utility
tu. Output the HUIs of 1-itemset.
Step 2: Delete the unpromise item from the

initial ILs and update ru.

1. flag=0;

2. repeat

3. flag=1L. size(O);

4. twu(i,) =TWUUL,tu) ;
5. if Gwu(i,))<< minutl
6. delete i, from IL;
7. end

8. tu=TUCIL);

9. until IL. size()<flag

10. Output the HUIs if u(X) =minutl
Step 3: ILs of 2-itemsets are generated by initial
ILs. Delete the unpromise itemset from the ILs.

Output the HUIs of 2-itemsets.

11. IL,=List(IL);

12. il (wu(X))<< minutl
13. delete X from IL,;
14. end

15. Output the HUIs if «(X) =minutl
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Step 4. ILs of k-itemsets obtained by ILs of (k—

1)-itemsets

16. repeat

17. k=k+1;

18. IL,=List(IL, )3

19. Output the HUIs if «(X)=minutl

20. until IL,. size() =0
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Fig. 7 The experimental results on database Chain-store
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An algorithm of mining high utility itemsets with vertical structures

HUANG Kun™',

WU Yujia®

( 1.China Ship Development and Design Center, Wuhan 430064, China;
2.School of Computer, Wuhan University, Wuhan 430072, China )

Abstract: Mining high utility itemsets (HUIs) is one of popular tasks in field of association analysis.

Most of HUIs mining algorithms need to generate a lot of candidate itemsets (CIs) which will affect

the performance of algorithm. HUI-Miner can mine all the HUIs from a transaction database without

generating CIs. However, this algorithm generates a large number of utility lists (ULs) and so many

ULs not only consume too much storage space but also affect the operation performance. To solve this

problem, itemsets lists (ILs), new data structures are proposed to maintain information of transaction

and item utility. Three pruning strategies are proposed to reduce the number of ILs and can build the

ILs just scanning the transaction database only once. A new algorithm namely MHUI is proposed

which mines all the HUIs directly from the ILs without generating any ClIs. The experimental results

show that the proposed method outperforms the state-of-the-art algorithms in terms of runtime and

memory consumption on three different sparse datasets.

Key words: data mining; association analysis; frequent itemsets; high utility itemsets



