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High Utility Itemset Mining Using Transaction Utility of Itemsets
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ABSTRACT

High utility itemset(HUI) mining refers to the discovery of itemsets with high utilities which are not less than a user-specified
minimum utility threshold, by considering both the quantities and weight factors of items in a transaction database. Recently the
utility-list based HUI mining algorithms have been proposed to avoid numerous candidate itemsets and the algorithms need the costly join
operations. In this paper, we propose a new HUI mining algorithm, using the utility-list with additional attributes of transaction utility and
common utility of itemsets. The new algorithm decreases the number of join operations and efficiently prunes the search space.
Experimental results on both synthetic and real datasets show that the proposed algorithm outperforms other recent algorithms in runtime,
especially when datasets are dense or contain many long transactions.

Keywords : Data Mining, High Utility Pattern Mining, High Utility Itemsets, Transaction Utility

499

rg/10.3745/KTSDE.2015.4.11.499

gl slo] E H CElFE]E o] &3} =L
OO]-“IZHH -——Eﬂx“lﬁ T v = °l&% =<
o el gl g] 2R3 nlo]y
T =4 o"—u By Hrel's
++
of Ml 2" & =
o] of
we HEYE FEAF vlolde EANY doleolzdlA AgAt AT A%k o4 fElEE 2t YEPFES IB 4%
3 AEAZS A0l Teiste] okl Aolth A2 ATE FRE-E2E sty £ FEIY FEYY vl dweFe we
u GRAFES A5 A6 Adson vgo] £e 29 AN FYPL B =R FUIE-2AE Tro FRYT) AN Y
e TE FEdE £ F4 2 SuYFS AQT o] AL duYFE 2 A FE Fola B e EHOR Ut
AR 7\gek A4 deleish A #7 dolel e ¥ Ane Ba) Ak SueFel thE A LumZEel vjs) A Az WA ofF ¢
k1, 5 dolel7t ZWa Y F=AFe) dolzk 1 %ol o B&Holehe AL HojEL
7|¥=: ool Otold, =2 ®E2|El WE Olold, =2 RE2|El #SHE, EWHM FEIE
.M B Az & 9 #e, AR FA Zo] B o o
HE #Esta ol§ate wokilld de FEsE Utk
glolgl o] & wloje Mol 2R e f4atn F ol ¥k TtH WA FolX Ak o) AAEE
a3 Jdoly HARE FE3= zixﬂiolu} o] 7| Zre W FEHYES e A9 o] FEJFEETYH
OlE YT A YEYI Au|se Alg AR 9= wo A FHE AYsE AR Yded, FE 0w =2
B S W gl v dolejsl 7| A s Hofe 7B ol e Fe WAl Be ATt olFolA st 2]
Moz 23 938 dm g} "ol ulojyde] o ARRAZE AT HA AAER e FEHFES F
7 WS Fo|A ABFH A= o] Ay ZEmA ohfe ®Id siH e AHFrequent Pattern Mining)E ¥#&
FEE FE[ vtoldo] Y] ofdd FHel A
% o] EES NS AL T2 Ao olajo] RS2 vheldehis 271 A9 whold slWeltt el
AT glo o]~ E#AME FAFE= 7F dEo Zou E
+ %—'331 %\ A e AT ST AA ﬂ ]Eﬁﬂﬂ ]———‘/] »——%*1 U= '—TL ool'\__ ml o—v‘/] 5 =
t F218)9) g alel Ao st TS w4 YA rFeta FEe] S sk 6] wiEd 2
Manuscript Received : June 16, 2015 - = 4 = = - =
First Revision:AugustJ 3, 2015 2How dAE FH3] wgstA Zsvhe dAE A4
Accepted: August 4, 2015 old FAE FHdV] sl FEe] TLEE WYGse 7t

* Corresponding Author : Jong Soo Park(jpark@sungshin.ac kr)



500 FEMEIED=2X/AZERN X HIOIH 3% AM4d M11=(2015. 1)

s AA A+E 7 ?%%/] 7]-72]9]- o] Sk
S 2 n#stE $2eE dE mlo]Y(Utility Pattern

Mining) 2.2 Zdso] sjd vlold 2 e Hj=y 2 ¢
Aoz 8% F+ e A4S 7HAA H%d #FE
[e]

o

o A
g ¥ e mlo][5-14]8 Folx HA FEulE ol 7
Zt= =8 fEdE g5H33EMigh Utlity Itemsets,
= Ago] wiAY A

=
AL o= W=

Utility List based HUI Mi
Aake AL obdsh 2ok

],
#AXA FE e E)(Transaction Utility, TU) %
231 ke %‘-’Fg Ao ZO]_ “':r
3

* TUL-Miner®] d5& #718k7] 9fsto] A4 dlolH <}
7 wolE A w2 freE qug atehs A
Sl I A3 AHdE T At
7|29 dauEERy HAE % FA.

w =l 7L e 2 2o e ZAE Ao

s HFeR oAM= ¥d dTs 3

F
il
o

lo

A% dadi B Az 7 o BEe 480
e AEaAT 53l NE Ak FueFe A =
92 B AP B Aol q AP, GRANE

7}

#2004 ZE = Slvh ke Mz odgE @

{iig iy} (i€ L1 < 3 =

FEZZ Xepa gydnh. EdAA deolguwels DE E
J

&16%9] X}:}?ﬂ]— D= {Tp Tgv“'

oot

£
N
-
)
S
[t
£
2
o
3
rr

Table 1. Price Table

Item a b c d e f

Price 4 2 1

Table 2. An Example Database

Tid Transaction count TU
T {a, b, ¢, d} {1, 2, 3, 2} 17
T, {b, ¢, e} {4, 5, 8 21
M {a, b, ¢, d} 2,1,2 1} 15
7 {a, b, d e 2,213 18
T {b, ¢, e} {3, 7,7 20
1 {a, c, d e f} {1, 1, 3,5 1} 24
T {b, ¢, e} {5, 2, 4} 15
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Table 3. 1-itemset Transaction-Weighted-Utility(TWU)

Item

a

b

C

d

e

f

TWU

74

91

112

89

98

24

Table 4. Estimated Utility Co-Occurrence Structure(EUCS)

Item a b c d
b 50
c 51 73
d 69 50 66
e 37 59 G 52
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Fig. 1. Itemset Node and UTU-Lists of {a} and {ad}
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Algorithm: TUL-Miner Algorithm

output: the set of high-utility itemsets.

=W N

TUL-Search(&, I', minutil, EUCS)

1

input : D, a transaction database; minutil.

Scan D to calculate the TWU of 1-itemsets

I' < each item i such that TWU(G) > minutil

Sort items in TWU ascending values on I

Scan D to build the UTU-List of each item i € I" and build the EUCS structure

Fig. 2. Algorithm TUL-Miner
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Algorithm: TUL-Search Algorithm

output: the set of high-utility itemsets.

input : P, an itemset; ExtensionsOfP, a set of extensions of P; minutil; EUCS.

1 for i < 0 to length(ExtensionsOfP)-1 do

2 Px < ExtensionsOfP[i]

3 if Px_Sum_iutils > minutil then  [> by the definition of high utility itemset

4 output Px

5 if (Px_Sum_iutils + Px.Sum_rutils) > minutil then

6 ExtensionsOfPx < @

7 set THCL(Px) > set TrnxHashCheckList according to the UTU-list of Px
8 for j < i+l to length(ExtensionsOfP)-1 do

9 Py < ExtensionsOfP[j] > y after x such that TWU(x) < TWU(y)

10 if ¢ > minutil such that (x, y, ¢) € EUCS and checkTHCL(Py) then

11 Pxy < Utility-List Join (Px, Py)

12 if Pxy.Sum_itus > minutil then > proceed when TWU(Pxy) is promising
13 ExtensionsOfPx < ExtensionsOfPx U Pxy

14 TUL-Search(Px, ExtensionsOfPx, minutil)

Fig. 4. Algorithm TUL-Search
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Fig. 7. UTU-Lists of {ad}, {ab} and {adb}

Function: Utility-List Join Function

output: Pxy.

Pxy < Px U Py
rx < Px.Sum_itus
ry < Py.Sum_itus

i—=j<0

> TWU(Px)
> TWU(Py)

while i < Pxnum and j < Py.num do
ex < Px.utulist[il
ey < Py.utulist[j]
if extid == ey.tid then

© 00 3 3 Ul = W

input: Px, the extension of P with an item x; Py, the extension of P with an item y.

exy < (extid, ex.itu, ex.iutil + ey.util - ex.cutil, ey.rutil, ex.cutil)

> minus the TU of the transaction not belong to Pxy
> Pxy is definitely not a HUI

10 Pxy.UTUList < Pxy.UTUList U {exy}
11 it

12 jHt

13 else if ex.tid < ey.tid then

14 rx -= ex.itu

15 if rx < minutil then break
16 it

17 else

18 ry —= ey.itu

19 if ry < minutil then break
20 jtt

21 return Pxy

Fig. 6. Function Utility-List Join
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