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Mining Association Rule on Service Data using Frequency and

Weight

Jeong Hee Hwang*

Abstract

The general frequent pattern mining considers frequency and support of items. To extract useful
information, it is necessary to consider frequency and weight of items that reflects the changing of
user interest as time passes. The suitable services considering time or location is requested by user
so that the weighted mining method is necessary. We propose a method of weighted frequent
pattern mining based on service ontology. The weight considering time and location is given to
service items and it is applied to association rule mining method. The extracted rule is combined

with stored service rule and it is based on timely service to offer for user.
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Class hierarchy r Class expression editor ‘
Object restriction creator Data restriction creator

¥ @ Thing
- Context_Ontology
¥ -0 Service
¥ Reservation
Concert
- restaurant
‘@ Hotel
- Hospital
¥ Recommendation
Exhibition
-@ Festival
-2 Sport
‘@ Food
- Tour
¥ Guide
Sale
@ Shopping
‘& weather
-~ @ Traffic
¥--@ Location
> Downtown
kS Work
b Home
¥ @ Time
- Weekend
Weekday

(Figure 1) Service context ontology
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User customized service and
recommended service

Data mining
(Service pattern extraction) Context ontology
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Integrated log database <:>

Sensor data
(time, location, action, and so on)

‘ Service log data

(Figure 2) Service process
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UserID Time Location Servicel Service2
01 Tel Lb3 Sa4d Sd2
02 Ta2 La2 Sc3 Sdl
U03 Th2 Ltl Sh2 Sc3
U04 Tdl Lc2 Sdl Sf2

<Table 1> Ontology service rule
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TID Items

100 Aa2, Bel, Ccl, Bal, &dt, Aft

200 Ad3, Bd2, Ccl, Bal, Abl

300 €12, Aal, AfZ2, Ael. Bal, Bdl

400 Cc2, Bd2, Ad2, Bbl, Abl, Bet

500 Ccl, Abl, Adl, Aa2, Bd2

<Table 2> Transaction Data
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<% 3> HEHH 2-level &
Itemset W support
Aax* 2.4(0.8 *3)
Adx* 2.4(0.8 *3)
Bax* 2.7(0.9 *3)
Bd=* 2.000.5 *4)
Ce* 3.2(0.8 *4)

<Table 3> Filtered 2-level Items
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TID Items

100 Aa2, Bal, Ccl

200 Ad3, Bd2, Ccl, Bal
300 Aal, Bdl, Bal

400 Ad2, Bd2, Cc2

500 Aa2, Adl, Bd2, Ccl

<Table 4> Filtered data
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(Figure 4) A** based cross-level tree
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(Figure 5) B** based cross-level tree
(2" 6) C* 7]&2] wak W Eg

C*!’

TR

Aa*:1.6 Ad:16 Ba*:1.8 Bd*:1.5

Aa2:1.6 /ﬂ;:ﬂ-a Bd2:1.5
0.8

Ad2 Bal1:1.8

(Figure 6) C** based cross-level tree
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<Table 5>Cross-level based frequent service
association rules
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Input: service transaction table, T[1],
min_sup, min_wght
Output: cross-level frequent service tree
If i_level =1 {
If Fli_level, 1_item] > min_sup
and W[i_level, 1_item] >
insert frequent_service_item
into filtered table, T[2]

min_wght

}
//Extract frequent items by levelling up
For (i_level=2; i_level< max_level; i_level++) {
For (j=1; j<transaction_cnt; i++) {
If Fli_level, j_item ] > min_sup
and W[i_level, j_item] > min_wght

make cross_level frequent_item_set;
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