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A Study on the Implementation of an optimized Algorithm
for association rule mining system using Fuzzy Utility
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Abstract In frequent pattern mining, the uncertainty of each item is accompanied by a loss of
information. AAlso, in real environment, the importance of patterns changes with time, so fuzzy logic
must be applied to meet these requirements and the dynamic characteristics of the importance of
patterns should be considered. In this paper, we propose a fuzzy utility mining technique for extracting
frequent web page sets from web log databases through fuzzy utility-based web page set mining. Here,
the downward closure characteristic of the fuzzy set is applied to remove a large space by the minimum
fuzzy utility threshold (MFUT)and the user-defined percentile(UDP). Extensive performance analyses show

that our algorithm is very efficient and scalable for Fuzzy Utility Mining using dynamic weights.
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A Study on the Implementation of an optimized Algorithm for
association rule mining system using Fuzzy Utility
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Table 1. Predefined external utility of each attribute

Attr. ai a a3 a4 as
t, t2, t3 3 7 5 2 5
EU| t4 ts t5 6 2 5 3 5
t7, ts, to 6 4 7 4 6

B 2. 449 U5 QE2EIS XE EdUN

Table 2. Transactions with internal utility of attributes

Tid t1 2 t3 t4 t5 t6 t7 tg to
Attr.
a 5 8 0 5 7 0 5 3 0
a 2 3 3 0 2 2 0 4
a3 10| 3 9 10| 9 8 5 10 0
a4 2 0 0 0 3 3 0 2 2
as 0 0 3 0 0 0 2 0

3" 19904 ¢1, 2 & o3 HA S8AHY F4HAL
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A3 X9 #A] E;HAM 715 0]-8-E (Fuzzy Transaction
Weight) FWU"?%= th&3}t Zo] Aoj=c).

X =Y,

Xc 1,eD
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Table 3. Fuzzy utilities of fuzzy region of each attribute

Attr Tid tl t2 t3 t4 t5 t6 t7 t8 t9
al(A).L [0271] 0 | 0 |0.271] 0 | 0 [0.271]0.687| 0O
al(A).M [0.185/0.555] 0 [0.185/0.691] 0 [0.185] 0 | 0
al(H | 0 [0403] 0 | 0 (0093 0 | 0 [ 0] O
a2(B).L | 0 [0.479|0.687|0.687| 0 [0.479]0.479] 0 |0.576
A2BM| 0| 0] 0|0 0] O0]O0O]O0]oO
2BH | 0| 0] o0o]o0]O0O]O0O]O0O]|]O0O]oO
a3(C).L | 0 [0.687] O 0 0 0 [0271] © 0
a3(C).M [0.004| 0 [0.245/0.004|0.245]0.555/0.185[0.004| 0
a3(C).H [0.630] 0 0.659]|0.630[0.659]0.403| 0 [0.630] 0
a4(D).L [0479] 0 | 0 | 0 |0.687/0.687| 0 |0.479|0.479
adD)M | 0| 0ol o] 0] O]O]O]|]O]oO
adDH| 0| 0] 0|0 0] O0O]O0O]O0O]O
a5(E)L | 0 | 0 | 0 [0687] 0 | O | O [0479] O
a5(E)M [0245) 0 | 0 | 0| O | O] O | OO
a5(E)H 10659 0 | 0 {0 ] O ]O0O]O|]O]oO
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Table 4. Maximum transaction fuzzy utility
Atr Tid t 2| 3|t |t5]t6]| 7|89 FTWU
al(A).L[0.974 0 0 [1.949] 0 0 |1.949/2.96] 0 |55.38
al(A).M|[0.6663.199] 0 [1.332(6.967| 0 [1.332] 0 0 |6237
al(A)JH| 0 [2323] 0 0 [0.942] 0 0 0 0 |22.85
a2(B).L| 0 [1.6093.461/0.989] 0 [0.4600.920] 0 |2.21| 46.7
a2(B).M| 0 0 0 0 0 0 0 0 0 0
a2(B).H| 0 0 0 0 0 0 0 0 0 0
a3(C).L| 0 2.472] 0 0 0 0 2273 O 0 0
a3(C).M[0.052] 0 [2.644/0.0522.644/5.332/1.554/0.07| 0O | 88.81
a3(C).H|[7.565| 0 [7.119[7.565[7.1193.871] 0 |10.5| 0 | 83.67
a4(D).L[5.747| 0 0 0 [1.483]1.483] 0 |0.92]0.92| 63.24
a4(D).M| 0 0 0 0 0 0 0 0 0 0
a4(D).H| 0 0 0 0 0 0 0 0 0 0
a5(E).L| 0 0 0 2472] O 0 0 [1.37] 0 [2883
a5(E).M[2.644] 0 0 0 0 0 0 0 0 |21.45
a5(E).H[7.119] 0 0 0 0 0 0 0 0 |21.45
IMFTU [21.41|7.28 ]10.58[12.98|15.57| 7.28 | 5.14 [15.86| 3.13
E 5. FTWUE 7tX|= 2-3# Ho|X] &g
Table 5. 2-webpage ses with FTWU
No. 2-itemsets FTWU No. 2-itemsets FTWU
1 all, al.M 39.167 12 al.M, a4.L 52.473
2 al.l, a2.L 18.122 13 a2.l, a3.L 12.422
3 al.l, a3.M 55.025 14 a2.l, a3.M 35.982
4 al.l, a3.H 65.453 15 a2.l, a3.H 30.84
5 alll, a4.L 36.903 16 a2.L, a4.L 10412
6 all, a5.L 28.838 17 a3.M, a3.H 83.313
7 al.M, al.H 22.85 18 a3.M, a4.L 59.753
8 al.M, a2.L 25.402 19 a3.M, a5.L 28.838
9 al.M, a3.L 12.422 20 a3.H, a4.L 59.753
10 al.M, a3.M 54.737 21 a3.H, a5.L 28.838
11 al.M, a3.H 65.453

Al HA dAE 9 23 dlolgHo]A0A [U ¥ T
H EU k& AR8sH] Teoll ok e 9 HolX|(a) ©f
tisto] MFTUS AAlskal, MFTUS o|-&3te] FTWU
%kg Axrsth, ® 5004 Ty EAAY H HA] A

delg] (MFTU)E o3 Zo] Ak MFTU(TY)
= max(al.L, alM,) + max(a3.M, a3.H) + a4.L +
max(@a5.M, a5.H) = max( 0.974, 0.666 ) + max
(0.052, 7.565) + 5.747 + max (2.644, 7.119) =
21.405. H]&3F HHOR Ty, T, T4, Ts, and Te2
MFTUE Akt

YA ©A= FTWU(a)2 gl MFUTV (el A=

o} 22 o] s HigtmE A AT
2-FE0] uiiE 9] (al L, a3.H)4 FTWU= (al.L,
a3.H) = Ti+T+Ts+Ts = 21.405 + 12.98 + 15.57 +
15.858 = 65.453. "RHAIR, 2-F&H9 HH ¢
2ol gt FTWU 362 & 53 Zo] AXRE &= Qlth
ESH 3 5904 9, 137 16¥9] AEQ {@l.M, a3.L =
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12.422), (a2, a3.L = 12.422), (a2L, a4.L = 10.412)}
Fa FEEE 71E (0 = 158 355 gonz A4
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A= k] HidhleS st 24
(= 15)9] Ak BEFS St w4 &
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&2 FA o= 34,5-F=0 o
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g 7]

Algorithm
Input: Web transactioin database, center, band, clusters(ci,ca,c3)
Output: the complete set of frequent patterns
Do clustering of attributes in transactions
Calculate information entropy according to the clusters
Read transaction T4, where T¢€DB
Fuzzify web transaction into fuzzy regions(Low, Med, High)
Calculate MFTU for each T«€DB
Calculate FTWU of every webpage (a)€T4
If FTWU(ai) = MFUT(x)
Calculate FU of frequent 1-itemset
Generate {frequent 2-itemsets s.t. MFUT(u)}
Prune f{all sets with v | v { min fuzzy threshold}
Generate {frequent n-itemsets | FTWU > MFUT}
Return fuzzy utility webpage sets
else
Discard webpage(a;)

b =2 < o] = I=Tin =T
Fig. 2. The proposed algorithm
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