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Abstract Web-based services are used widely in many computer application fields due to the increasing use of PCs
and mobile devices. Accordingly, topics on the analysis of access logs generated in the application fields have been
researched actively to support personalized services in the field, and analyzing techniques based on the weight
differentiation of information in access logs have been proposed. This paper outlines an analysis technique for
web-click streams, which is useful for finding high utility old item sets in web-click streams, whose data elements
are generated at a rapid rate. Using the technique, interesting information can be found, which is difficult to find in
conventional techniques for analyzing web-click streams and is used effectively in target marketing. The proposed
technique can be adapted widely to analyzing the data generated in a range of computing application fields, such as
IoT environments, bio-informatics, etc., which generated data as a form of data streams.
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{a, b, c}

Transaction
{a, b, ¢, d}

{b, ¢}
{b, ¢,

0.5
0.25
0.125

d}
Reverse decay

Weight

0.25
0.5

TID

Direct decay
0.125

TID

Fig. 1. An example data stream Dy
Table 1. The weights of transactions

Ade71Ee s =g A AlTd A4E, 2016

gl

k]

ol
i

P 2 e Bt

AL A= A

£}
o}J
o
!
700
Bgr
=gl

jant

AR 5wt

L

3 71 A8 AR =S

zé_u;_

L

L

3 vlole] 2Ee] ek af-8 7] AE B4

S

> i

Fa

o

!
=
!

)

IA BR

a7 dlolE

dlo

o~
T

=
=

0.80
1.00
0.33
0.80
0.33
Z7

o

RS, (e)
{a, b, c}°ll 5|4

o] &

Support

o 42 AH el

T;

[e]

=]

il

L

0.20
1.00
0.67
0.20
0.67
Z] Z] = ?:} ﬁ] %}: Smin
(& E°l, EAL

DS4(E’>

L
o

htel dloly ~Efs} a8 3 A

EEEE

[¢
a, b, c, ab, ac, bc, abc)d] AN E 5=

22| ASZOIM DRE 2 M HA
Fig. 201415} o] v

ab
be
bd
abc
bed
|
=
3
9

Itemset e
2
[
S

o

]

3.3

Table 2. The supports of several itemsets

Ao WA, 24 i wlole =~

A AR

B

}

A
IU
A5y
™
=~

4719 EA
27} 2
3hA Table

(<

=
5

==

o

i

3

o] 7}

J

A
uje} o] Hlolg] A=

2

&l

L
L

i a8 A gre] 7hdE
A, whebA] Dol A 2y

o 2} Fig. 1904 AAJE oA dloly
foh 2 olAlel A= AR

0|

0|

&
1

s
A R}

=

L

409) B9 gE o T4

(e}

i=]

L

o] A= d wuit} E

bd 2 bed?] 735 AW

g 2 atoll A

3

1

o

H
24 ab 2 abe FOIA b

Wb o

EZ Dy

Table 1049} o] +-
20| 4 e} 2T,

& A Ar

| 3A AR HA

o

] AA]

S

oA kA

=%

o

A ARZE A= &

[11]

[e]
He

W

T

) 9

°

1]

-
gl

Fe 497k bl olel @ 3}

Hog
3]

A
524

3}
=

3

[}

)

L

L

]_

FEA oY Sl %8

EFA
= o 71

ol th¥

=
Xé}il_

bol 3HA w

°©

Pl
Al



4 29 oA 15§ A FE 4

A ANE Q3 el A 2ANE 75 AR 9 FE(E, 9 ARIEE P § FHolA)Y] g 545
v EE FEA5 gEiA dlg dEdEe] ek A oln], & EdAA & 260,38570]t). EdAAL]
A 2 AWE A LS ST vlaste] B4 AnE A& ZolE 20]a Hu ZolE 3008 Hit Zo|e 59
TS} dE 5o, 2dNEr} HElH A 7F g5 th T3k U AR} 60% St U 9 HolAE A
el tallA RSi(e)=Suins WEStE A DSUe)<Suin  TOHA S A5 e EdAMC] FEH AR 7
S WEshe A A dEdT ew S HA FR FIh §f 28 2EF A= B4 g ERd
2 gL olsh o] /12 HolE ZEY B4 g =AM Ash Hv, olF s & Aol
Mol o] A AW AEF B4 AR A4 T & 2 vy AR TS eAMRE Sy A

&% olrh % o 71%® nag I AR g W 2 gaske] A @,
Ao PG AR nefste] 1 gho] Suth 2 AuHEel Hole 2EY R Ash shs R 1
At 28 FEFS B g 2nE dA "duh & A AR MR =3 Ao 9] mE] AL
g2 ERAA A AZF 5] 78 Aol dg A
Input o] aslt) o]F fJalA B m=aollAE 718 ES

A web click stream WS, a support threshold Sy
f ey e 2 =2 WM 2 Age ngke sk AA Agaik b
e EdANY FA B SRS AASE gow
1. Read a transaction Txin WS A, A2 EWdAH] prf BAE wulch EWAAE ]
(ngm)C B mnatons Ut ot each fismestinthe HVEA L Aoz 72 9e oulitt ol g ol hgto]
o o 3 et e e 591 A w oAl o] EdAMe] Aj & WAl wjujck
(for finding high utility old itemsets) VA7) ko2 7R HT V2 A HE A
) I8 3A AR FAE 993 dA AANEE 0.5%=
et aien R5{en e 58, 1< 5| AR}, ol AgAHE AP doly AR
resmeed DS Webs 7+2} 50,000719] EdAH 05 FAEE=

High utility old itemsets el Fzro =z Uyl zF 7 B Ao AnE 3eko]

oo J

Fig. 2. Steps for finding high utility old itemsets

The complete resulting set.
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