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An Improved High Average Utility Itemset Mining Algorithm

LUO Xiangzhou

(Digital and Intelligent Business Division, China Railway Siyuan Survey and Design Group Co. Ltd. , Wuhan 430061, China)

Abstract: High average utility itemset mining (HAIIM) , as a key research direction in data mining, aims to comprehensively consider the

utility and length of itemsets, and more accurately measure their actual value. However, there is a common problem of long computation time,

which limits its application in large—scale datasets. Therefore, an improved algorithm FHAUI+ based on a stricter upper bound pruning strate-

gy is proposed. This algorithm is a one-stage algorithm that introduces two new upper bound pruning strategies to effectively reduce the search

space and significantly decrease the number of comparison connections between itemsets. Experiments have shown that FHAUl+outperforms

existing state—of—the—art algorithms on multiple benchmark datasets, particularly in terms of runtime and number of connections to the dataset.
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— A S A P A tmu(T,) = max {u(i, T i, C T} (7)
EX8 F5 quﬁ:j(lﬁ@xﬁlﬂﬁﬁﬂjﬂtsmu(Tq),fﬁ'JilD%% 1
1 quy])(‘)llﬁﬁlﬁ%? TR X/ = i smu(T,) = 6.
tmu(T,) if multi max
BB I={iyipsif NEEm ATWES, D= tsmu(T,) = max{u(ij, Tq)|ij c Tq\zmu(Tq)} if one max (8)
T T 3080 5 0455 TSR S0 10 1 . Fonts one o in
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Table 1 Database D

Fx1 HIEED
Tid F55 (3L, HMARALER )
T, (A, 1), (B, 6),(C,3),(D,3), (F, 6)
T, (B, 2), (C,3), (E,2)
T, (A,2),(C, 1), (D,2), (E, 1)
T, (A, 1), (B,9),(C,3),(D,2), (F,2)
Ty (A,3),(B,9),(C,3),(D, 1), (E, 1)
T, (C,4), (D, D, (E, 1)
Table 2 Inner profit
Fz2 WNEHNE
i A B C D E F
NFBAL 5 1 2 3 4 1
BN H 55 T, P IR R uli, T,).

u(in T,)=q(i;, T,) % p(i;) (1)
EX2 H5 T, PWEXNBNEIC K u(X, T,), Flan1
Fu(AB, T,) = u(A,T,) + u(B,T,)= 11,
WX, T)=> o cpulinT,) (2)
EX 3 BdaE DI X RO R w(X), FlnE 1
T u(AF) = w(AF, T,) + u(AF, T,) = 18,
wX)=3 (X T) (3)
EX 4 F5 T, E-TEREHBONEIC N au(X, T,), 1
MFE 1+ au(AB, T,) = u(AB T, )/2 =55,
a(X,T,)= 2, e p i T, )/XI (4)
EXS B D hisE X B8 EE R au(X), B
WMFE1H au(AF) = au(AF, T,) + au(AF,T,) =9,
a(X)=3 0 au(X,T,) (5)
FEX 6  WH T X BB EAE T /N3
RO BUE minUti, X 5LFR A 5~ 2801 U HAUI, 1 nk 1
HHITI4E au(AB) = 24.5 > minUti = 24, NIt AB g HAUI .,
HAUI <~ { Xlau(X) > minUti } (6)
EXT H5 T, EKREBIEILH tmu(T,), G101 1

ENX9 HWEEDPRIEXN I ERICH
auub(X), B W1 1 W auub(F) = tmu(F, T,) + tmu(F, T,) =
18,

auub(X)ZngT’ATlentmu(X, T,) (9)

auub(F) = tmu(F,T,) + tmu(F,T,) (10)
BURCRME 1 A HE 7 D rh IR X B B RO B
auub(X) < minUti , B4 X B Y A0 = E X80T W4,
Hlau(Y) < minUsi, P X C X,
iE B 1: VXQD,auub(X)=z

Zyg'/;//\yplgntmu(y’ T{I) = auub(Y) = au(Y), B N auub(X) <

tmu(X, T,) >

XCT,AT,eD

minUti, Tl au(Y) < minUti,
EX 10 7EHSH T auub IE47THFHEF 197 08N
<, BV auub(i,) < auub(i,) < ... < auub(i,), B W1 3% 3 P51t
M auub JFIEF <B<E<A<D<C,
Table 3 Upper bound on the average utility of each item
®3 ST TEHRALR
it A B C D E
auub 43 41 59 51 41 18
EX 11 AT X 19 F8UH EFRA/NT minUti, WFR
AR X Ry e V- 380 LU 4E HAUUBT AR Ay 16 35 5 1
B it
HAUUBI < { Xlauub(X ) = minUti } (11)
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EAJET HAUUBI, A8 20 IR AN & HAUT HLZIWUSE 1
HALAJE HAUI.
EX12 fE—AHIP IS b, B X KR 2k
e R BT EIC N ofmu( X, T,), BN 1 T 4% awub HEJF
JGH F(6) < B(6) < A(5) < D(9) < C(6), AB AR T4 AB 1)
rfmu(AB, T,) =9,

rfmu( X, Tq) = max { u(ij, T, )y vy u(iys Tq)} (12)

SN T T, R
EX 13 FE— APy 55 W8 X MR 2ny i,
5 RIMRHEIE N rsmu (X, Tq),W'JﬁD%? L9 T, % auub HE
), MIEE AB BY rsmu( AB, T,)=6.
rsmu(X, Tq) =
rfmu(X, Tq)

if multi max
T )N\rfmu(i, T, )} if one max (13)
0 ifl X| = 1 and last item

max{u(ij, T,), ooy u(iy,
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Table 4 Database D’

=4 BIEED
Tid 35 (I, HMERAER ) tmu tsmu
T, (A, 1), (B,6), (C,3), (D, 3), (F,6) 9 6
T, (B,2),(C,3), (E,2) 8 6
T, (A,2),(C, 1), (D,2), (E, 1) 10 6
T, (A, 1),(B,9), (C,3),(D,2), (F,2) 9 6
T (A,3),(B,9),(C,3),(D, 1), (E, 1) 15 9
Ts (C,4), (D, 1), (E, 1) 8 4

TE U FE TEAUCM B gt f vp |, e i 55dis 12 4
155 TR BT, et 4 2k 5 55 b 2- I8 ema(T,)
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Fig. 1 Binomial matrix TEAUCM
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sumOfRsmu:27 sumOfRsmu:22 sumOfRsmu:24
1161916 218|816 115|196
212|816 314]10|6 3110(10] 6
4191916 514|156 415166
519|159 64|84 5|15[15| 6

D C
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Fig.2 TAU-list of 1-itemset
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PRERE PR i 2- TR WP 4 R
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X,piuw =X, du + bau,
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util(S)
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Fig. 3 Depth-first search
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Fig. 4 Partial TAU-list of 2—itemset
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BYRISREE 3 7E TAU-list i, AT AR X AU 1-T0 45 X, 7%
ol P R 2- W% X, B, X, W (sumOfRfmu +
sumOfRsmu)/(2) < minUti , W] X, AL & PRI 4 .
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te T(X,)H 47 ZAEX, 5 BHEPIAFTI b RIS T RESETH
SO, B RE SR AL LB R S IO i s L2 S
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H N X IR X () TAU-list; exX M54 X (9 1 35" Ji 051 42
i TAU-list \minUti ,TEAUCM

i = RN HAU s

1 foreach TAU-list X, in exX do

2 if X,.sumUtils/IX, |2minUti then

3 HAUIs—HAUIsUX,

4 end

5if (X,.sumOfRfmu+X,.sumOfRsmu )/2>minUti then

6 exXa+)

7 foreach TAU-list X,eexX where a<b do

8 if TEAUCM (a, b)/2>minUti then

9 X,=X X,

10 X, <—constructTAU(X, X,, X,)

11 If X,¢ & then
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13 end

14 end

15 end

16 FHAUIPlus(X,, exX,, minUti, TEAUCM)

17 end

18 end
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Table 5 Database features

RS HIRRHE
EISIIES PR TAH BB
Mushroom 23 119 8124
Chess 37 75 3196
ChainStore 7 46 086 1112949
Kosarak 8 41270 990 002
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