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A Fuzzy Data Mining Approach for Mining Fuzzy Association

Rulesin Two Databases

Student  Yi-Tsung Tang Advisor Dr. Hung-Pin Chiu

Department of Information Management
The M.B.A. Program
Nan-Hua University

ABSTRACT

In this paper, two important issues of mining association rules are
investigated. The first problem is the discovery of generalized fuzzy
association rulesin the transaction database. It’'s an important data-mining
task, because more general and qualitative knowledge can be uncovered
for decision making. However, few algorithms have been proposed in the
literature. Moreover, the efficiency of these algorithms needs to be
improved to handle real-world large datasets. The second problem is to
discover association rules from the RFM data and the large itemsets
identified in the transaction database. This kind of rules will be useful for
marketing decision.

A cluster-based mining architecture is proposed to address the two
problems. At first, an efficient fuzzy association rule miner, based on
cluster-based fuzzy-sets tables, is presented to identify all the large fuzzy
itemsets. This method requires less contrast to generate large itemsets.
Next, a fuzzy rule discovery method is used to compute the confidence
values for discovering the relationships between transaction database and
RFM database. An illustrated example is given to demonstrate the
effectiveness of the proposed methods .

Keywords: Data Mining Fuzzy Association Rule Cluster
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for (level=1;L[level,1]!= 0 and level < max-level;level++){
if level=1 {
L[level,1]=get frequentlitemsets(T[1],level);
T[2]=get frequent t table(T([1],L[1,1]);
}

else L[level,1]=get_frequentlitemsets(T[2],level);

for (k = 2;L[level, k-1] != 0;k++){

C[k]=aprori_gen(L[levelk-1]);
for each transaction t in T[2] {
C[t]:=get_subsets(C[k],t);
for each candidate c in C[t] do c.support++; }
L[level,k]={c in C[k]|c.support >= minsup[level]} }

LL[level]=Union(L[level,k]);
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Compute T*, the set of ancestors of each item, from T.

L1 = {frequent l-itemsets};

k:=2;

while (Lk-1 #f) do

begin

Ck = New candidates of size k generated from Lk-1.

if (k=2)then

Delete any candidate in C2 that consists of an item and its ancestor.
Delete any ancestors in T* that are not present in any of the candidates in Ck.
forall transactions tiD do

begin

foreach item xit do

Add all ancestors of x in T* to t.

Remove any duplicates from t.

Increment the count of all candidates in Ck that are contained in t.
end

Lk := All candidates in Ck with minimum support.

k :=k+I;

end

Answer = UK Lk;
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1 256 17 22122
2 194 1 1145
3 210 20 32673
4 105 1 1145
5 109 2 1361
6 282 7 26787
7 258 10 18753
8 16 1 1145
9 150 2 1373
10 313 1 1145
11 287 4 3995
12 317 9 19762
13 345 6 3576
14 132 11 20367
15 191 2 2065
16 19 4 12139
17 108 5 10139
18 226 9 20536
19 235 15 32063
20 96 13 25745
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21 101 30 92685
22 302 7 3740
23 300 13 31722
24 214 9 18587
25 331 12 32872
26 82 16 23288
27 253 10 19025
28 88 12520
29 194 7461
30 38 14466
N N ET?% 0 Bicde 8] SRR
R F M
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1 1
0 y U » 0 >
1 173 345 1 15 29 1145 46900 92655
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1 (256 |r1 |0 17 |fh ]0.14 (22122 |mh 0

rm |0.52 fm |0.86 mm 0.46
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rh ]0.48 fl |0 ml 0.54
2 1194 rl1 |0 1 fh |0 1145 |mh 0
rm |0.89 fm |0 mm 0
rh |0.11 fl |1 ml 1
3 210 |r1 |O 20 |fh |0.36 32673 |mh 0
rm |0.79 fm |0.64 mm 0.69
rh |0.21 fl |0 ml 0.31
4 105 |rl |0.41)1 fh |0 1145 |mh 0
rm |0.59 fm |0 mm 0
rh |0 fl |1 ml 1
5 (109 |[rl |0.392 fh |0 1361 |mh 0
rm |0.61 fm |0.07 mm 0.02
rh |0 fl |0.93 ml 0.98
6 282 |rl |0 7 fh |0 26787 |mh 0
rm |0.37 fm ]0.43 mm 0.56
rh ]0.63 fl |0.57 ml 0.44
7 1258 |rl |0 10 (fh |0 18753 |mh 0
rm |0.51 fm |0.64 mm 0.38
rh 10.49 fl |0.36 ml 0.62
8 |16 |rl [0.94|1 fh |0 1145 |mh 0
rm |0.06 fm |0 mm 0
rh |0 fl |1 ml 1
9 |150 |r1 ]0.15|2 fh |0 1373  |mh 0
rm |0.85 fm |0.07 mm 0.05
rh |0 fl |0.93 ml 0.95
10 (313 |r1 |0 1 fh |0 1145 |mh 0
rm |0.19 fm |0 mm 0
rh |0.81 fl |1 ml 1
11 (287 |r1 |0 4 |fh |0 3995 |mh 0
rm |0.34 fm |0.21 mm 0.06
rh |0.66 fl |0.79 ml 0.94
12 (317 |r1 |0 9 fh |0 19762 |mh 0
rm |0.16 fm |0.57 mm 0.41
rh |0.84 fl |0.43 ml 0.59
13 (345 |r1 |0 6 fh |0 3576  |mh 0
rm |0 fm ]0.36 mm 0.05
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rh |1 fl |0.64 ml 0.95
14 (132 |r1 |0.25|11 |(fh |0 20367 |mh 0
rm |0.75 fm |0.71 mm 0.42
rh |0 fl |0.29 ml 0.58
15 ({191 |r1 |0 2 fh |0 2065  |mh 0
rm |0.91 fm |0.07 mm 0.02
rh 10.09 fl |0.93 ml 0.98
16 (19 |r1 [0.9214 |fh |0 12139 |mh 0
rm |0.08 fm |0.21 mm 0.24
rh |0 fl |0.79 ml 0.76
17 {108 |rl |0.39|5 fh |0 10139 |mh 0
rm |0.61 fm ]0.28 mm 0.19
rh |0 fl |0.72 ml 0.91
18 (226 |r1 |0 9 fh |0 20536 |mh 0
m (0.7 fm |0.57 mm 0.42
rh |0.3 fl 1(0.43 ml 0.58
19 (235 |r1 |0 15 |fh |0 32063 |mh 0
rm |0.65 fm |1 mm 0.68
rh 10.35 fl |0 ml 0.32
20 196 |rl |0.46|13 |fth |0 25745 |mh 0
rm |0.54 fm |0.86 mm 0.54
rh |0 fl [0.14 ml 0.46
21 |101 |rl |0.44130 |fh |1 92685 |mh 1
rm |0.56 fm |0 mm 0
rh |0 fl |0 ml 0
22 1302 |rl1 |0 7 fh |0 3740  |mh 0
rm |0.25 fm ]0.43 mm 0.06
rh |0.75 fl |0.57 ml 0.94
23 |300 r1 |0 13 (fh |0 31722 |mh 0
rm |0.26 fm |0.86 mm 0.67
rh |0.74 fl [0.14 ml 0.33
24 1214 r1 |0 9 fh |0 18587 |mh 0
rm |0.77 fm |0.57 mm 0.38
rh 10.23 fl |0.43 ml 0.62
25 1331 rl |0 12 (fh |0 32872 |mh 0
rm |0.08 fm ]0.79 mm 0.69
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rh 0.92 fl |0.21 ml 0.31
26 |82 rl [0.55[16 |fh [0.07|23288 |mh 0
rm |0.45 fm (0.93 mm 0.48
rh |0 fl |0 ml 0.52
27 1253 |rl |0 10 |(fh |0 19025 |mh 0
rm |0.54 fm |0.64 mm 0.39
rh |0.46 fl |0.36 ml 0.61
28 |88 rl |0.511/5 th |0 12520 |mh 0
rm |0.49 fm 1(0.28 mm 0.25
rh |0 fl 1|0.72 ml 0.75
29 (194 |rl |O 3 th |0 7461 mh 0
rm |0.89 fm (0.14 mm 0.14
rh |0.11 fl |0.86 ml 0.86
30 |38 rl |0.819 fh |0 14466 |mh 0
rm |0.19 fm |0.57 mm 0.29
rh |0 fl 1(0.43 ml 0.71
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R F

0.016 | 0.068 | 0.124 1 0.015 | 0.043 | 0.151 1 0.033 0.012 0.007

0.032 | 0.256 | 0.256 2 0.019 | 0.334 | 0.334 2 0.000 0.228 0.228

0.005 | 0.159 | 0.142 3 0.000 | 0.105 | 0.201 3 0.000 0.101 0.443
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1 2 3 Mol 2 3 M 1 2 3
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7
0.000 | 0.026 0.042 2 0.000 | 0.091 0.109 2 0.073 0.085 | 0.000
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