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A Sequential Pattern Mining based on Dynamic Weight in Data Stream
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ABSTRACT

A sequential pattern mining is finding out frequent patterns from the data set in time order. In this field, a dynamic weighted

sequential pattern mining is applied to a computing environment that changes depending on the time and it can be utilized in a variety of

environments applying changes of dynamic weight. In this paper, we propose a new sequence data mining method to explore the stream

data by applying the dynamic weight. This method reduces the candidate patterns that must be navigated by using the dynamic weight

according to the relative time sequence, and it can find out frequent sequence patterns quickly as the data input and output using a hash

structure. Using this method reduces the memory usage and processing time more than applying the existing methods. We show the

importance of dynamic weighted mining through the comparison of different weighting sequential pattern mining techniques.

Keywords : Weight Pattern Mining, Dynamic Weight, Sequential Pattern Mining
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Table 1. Example of home appliances sales data
Price Sale Normalized
Product (won) (frequency) Weight
Computer 650,000 400 0.65
Printer 250,000 500 0.25
refrigerator 950,000 150 0.95
microwave 200,000 240 0.2
iron 60,000 290 0.06
cellphone 500,000 440 05
digital camera 600,000 250 0.6
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Table 2. Example of case that Apriori properties isn't satisfied

Item Support Frequency Weighted Support

A 0.6 4 24

B 0.2 5 1.0
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Table 5. Frequent candidate patterns and
checking weighted frequent pattern

Candidate . . . Result
Patterns Dynamic weighted support calculation (YN)
A 04 x2) + (05 x2) + (02 x2) =22 Y

(04 + 04)/2 x 1) + ((05 + 05)/2 x 2)
AA £ (02 + 02/2 x 1) = 16 Y
AB (04 + 06)/2 x 2) + ((05 + 0.7/2 x 1) v

+ ((02 + 02)/2 x1) =18

(04 + 06 + 04)/3 x 1)
ABA + (05 +0.7 + 05)/3 x 1) N
+ (02 + 02 +02)/3 x1) =123

(04 +01)/2 x 1)

AC £ (05 + 0D/2 x 2) = 145 N
(04~ 01+ 043 % D
ACA S (05 + 07 + 05)/3 x 2) = 143
B 06 %2 + (07 x3) + (02 x3) =39
(06 + 042 x D) + (07 + 05)/2 % 2)
BA £ 02+ 02)/2 x 2) = 21 Y
. 6 - 002 < D
BC £ (07 + 072 x2) = 175 Y
. (06 - 01+ 043 x 1)
BCA £ (07 + 07 + 05)/3 x ) = 163 ¥
C 0l-D-07x2-15 N
1042 =1
CA £ (07 + 05)/2 x 2) = 145 N
D 02D+ 09 %1 - 11 N

Input data: Transaction Database with Dynamic
Weights, Minimum threshold ()
Output data: Frequent Sequence Pattern List

GMAXW : Global Maximum Weight
RMAXW : Relative Maximum Weight

Begin

For All transaction Ti in Database
Insert Ti list to Item List L
Calculate GMAXW
Update weight header table WH

End For

For All item «; in Item List L
If (frequency(cy;) x GMAXW) > § then
Calculate RMAXW
Create Projected_db(c;) PDi

Call Mining_Process(c;, PDi, RMAXW)

End If
End For
End
Procedure Mining_Process(a;, PD, RMAXW)
Begin
Create Projected_db by deleting item 7y
from PD having frequency(y) x RMAXW < §
For All item 3, in Item List of PD
Calculate dynamic weighted support DWS
for itemset /3,
If DWS > ¢ then
Add « 62 in Frequent Sequence Pattern List

End If
End
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Input data: new Sequence(S)
Qutput data: Frequent Patterns List(FPL)

GPL : Generated Patterns List
UGPL : UnGenerated Patterns List

0 @ Minimum threshold

begin
add S in GPL
for patterns P, in FPL
If GPL do not have P,
add P, in UGPL
End If
End For
clear FPL
Calculate WSupport P, in GPL, UGPL
If P..support >= 0
add P, in FPL

end
Stream
| Sensor |» 77777 >| Data Reader |Feedback
Transaction
Generater e
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Table 6. Dataset parameter

Parameters Contents
C Average number of transacitons
T Average number of items
3 Average length of maximal potenially large
Sequences
I Average size of Itemsets in maximal
potentially large sequences
Table 7. Parameter setting
Name CI [T N [ Size
CI1kT8S8I8 1 million 8 8 8 281.0MB
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