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Mining High Ultility ltemsets Using Diffsets
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2. School of Computer , Wuhan University , Wuhan , Hubei 430072 , China )

Abstract; High utility itemsets mining (HUIM) has become an emerging topic in association rules. Some algorithms
based on vertical data structure have been used for mining high utility itemsets( HUIs) ,and the main advantage of the algo-
rithms are to maintain transaction and utility information of itemsets in some utility lists( ULs). The transactions of superset
of an itemsets can be calculated by its subset doing an intersection. These algorithms are very effective in sparse datasets.
However, in the dense datasets,a problem is that: too many transactions maintained in ULs,not only required a lot of memo-
ry space,but also affected the runtime when computing the upper bound of utility in order to prune search space. Few of ex-
isting HUIM algorithm focused on dense datasets and it often need to set a high minimum threshold utility which affect the
running efficiency of the algorithm. To solve this problem,propose a new algorithm D-HUI( mining High Utility Itemsets u-
sing Diffsets) and a new data structure ,namely Itemset Lists (ILs) . Introduce the concept of diffsets in the HUIM. Calculate
upper bound of utility by using diffsets of transaction for pruning search space. The runtime and memory consumption are re-
duced,and the running efficiency of the algorithm is improved. Experimental results show that the proposed algorithm in the
dense datasets outperforms state-of-the-art algorithms in terms of both running time and memory consumption.
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APy ETANT,CD
= RU(Py) — RU(Pxy,d(Pxy))

filtn, SKRIUEE | BC AFRIARZUH{E RU(BC) , 7E9) h
WS R, D&M B RU(C) =42, I (3),
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A T s 75 0, FRH A JC FH .

REE2  MMERWISESF i TC AR,

HOE U] FF RO B AN T P AR E B B E
minutl (AR 51 2 42 Jmy LA 41 e vh BB k. AR 3,
JC IS B B AR AR AN 2w O T4, mT DU B , T A
23 R = SO A 1) R B

filtn, WAL A DE L %y U(DE) =9, RU(DE) =
0, U(DE) + RU(DE) =9 < minutl, {2 &£ 54 3, i
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F 55 AR B T B AAR R 18] 2 B i 2-TAE A K
HEAT S 55 3¢ SR AB B, AR I 3-TUAR B 3R, ol dn, AR A1) 3R
[ABC HURIEES| RN ABL AACE TN AL P2 A 77 A k-
TAR AN (k> 2 ) I, T 20 25 F S RO, STk [ 13 A7
TEANUER. A AB IR {ACT 3L TR 55 R 112,
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B
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Input: P.IL:the ILs of itemset P;
Px. IL:the ILs of itemset Px;
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Py. 1L:the ILs of itemset Py.
Output; Pxy. IL:the ILs of itemset Pxy.
1. Pxy. IL =null;
2.RU = Py. RU-RU( Py. 1,t{ Py} \t{ Px} ) ;
3. froeach element Ex € Px do

4. if 3 EyePy.IL and Ex. n = Ey. n then

5. if P.IL is not empty then

6. Search E e P. 1L that E. n = = Ex. n;
7. Exy={Ex.n,Ex.u+Ey. u-E. u) ;
8. else

9. Exy=(Ex.n,Ex.u+Ey. u);

10. end

11. Pxy.RU = RU;

12. append Exy to Pxy. IL;

13. end

14. end

15. return Pxy. IL;

TS 1 Py L FR0R Py BYIRG — W, n FoRIUER
FIRAE R 55, u Feon TR 18R

U, SCE T A 21 ANl Al i I EE 51 3 L) K T A 5
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&% 2 D-Miner

Input; P.IL:the ILs of itemset P,initially empty;
Ils : the set of ILs P’1-extensions;
Minutl ; the minimum utility threshold.

Output; all the HUIs with P as prefix.

1. froeach IL X in ILs do

2. if SUM(X. ) =minutl then

output the extension associated with X;
end

if SUM(X. u) + X. RU=minutl then

exIls = null ;
froeach IL Y after X in ILs do

exILs + = Construct( P. IL,X,Y) ;
end

10. D-Miner (X,exILs, minutl)

11. end

12. end
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SCIEIRE R S Fin. K5 H 65,5 1 12
PSR, 2 1 02 B 2 10 3 55 S8, 5 3 3 2
A 4 P R B F S AT KE, S
G 55 & e R I K B, I Je — T R n B 4R 1
R Horh chess B SR B B K, KB T 49.33% 1M
kosarak & 8 A~ % 4l 4 b f M g Y AR AR A B AL
£ 0.02%.

x5 BIREES

Dataset Trans Ttems Avg Len | Max Len | Density
chess 3196 75 37 37 49.33%
connect 67557 129 43 43 33.33%
mushroom 8124 119 23 23 19.33%
accidents 340183 468 33.8 51 7.22%
T40110D100K | 100000 942 39.6 71 4.20%
pumsb 49046 2113 74 74 3.50%
T1014D100K | 100000 870 10. 1 29 1.16%
kosarak 990002 | 41270 8.1 2498 0.02%
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