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Adaptive-association-rule mining algorithm based on
determination coefficient

WANG Xueping', LIN Jiaxiang', WU Jianwei’, GAO Minjie'

(1. College of Computer and Information Sciences, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Third Insti-
tute of Oceanography, Ministry of Natural Resources, Xiamen 361001, China)

Abstract: The two-stage association-rule-mining algorithm based on the frequent item set generation and rule genera-
tion requires the manual assigning of minimum support and minimum confidence. To overcome this defect, this paper
proposes a new method using the curve fitting technology based on the number of supports and confidence, in which the
number of the order of curve and corresponding polynomial is automatically determined by a determination coefficient,
which is called “adaptation association rule mining based on the determination coefficient R> (AARM_BR). As the pro-
posed AARM_BR method is driven by data, the thresholds of support and confi-dence can be automatically obtained.
The experiments on two standard datasets Trolley and Groceries show that compared with a recently published method,
the proposed method is more data-dependent and automatically determines the number of order of polynomial and the

threshold of support and confidence under the circumstance of not having a priori knowledge.
Keywords: association rule; order; adaptive; coefficient of determination; rule; support; confidence; curve fitting; poly-
nomial; data mining
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1) C, = find_candidate 1-itemsets(D);

2) C'\=sort_InDescOrder(C,); /[ HEF
/1A 8 IO 7 22 T = CAEh 5 i R A YRR

3) k=find_k_ polynomial curve_fitting(C });
77 M SCAF AR ke IR 2 T

4) fix) = polynomial curve_fitting(C,k);

5) find x,, where f"((x,)=0;

6) minCount =int(x,); //x, F B IE MK 25 min-
Count;

7) {L,, L,, ---, L,}= find_all frequent k-
itemsets(D, minCount);
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9) R '=sort_InDescOrder(R,, R,, -
i 1 22 T U045 1 2 A UK &

10) k=find_k_ polynomial curve fitting(R');
SN 3V € 25N

11) A(x) = polynomial _curve_fitting(R',k);

12) find x,, where h"(x,)=0;

13) minConf=h(x,); /15 3] & /N & 15 & ;

14) {SR,, SR,, -+, SR,} =find_strong rules({R,,
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Table 2 MinCount of Groceries datasets under different k
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Fig. 3 Polynomial fitting curve of Groceries under differ-
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Table 3 MinConf of Trolley datasets under different k
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Table 4 MinConf of Groceries datasets under different k
N y 2
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Table 5 Comparison of k order polynomial fitting curves (support number)

BAELE ER7S k i LG 2GR
AARM BR 3 £(x)=0.083 3x'—1.142 9x"+3.559 5x+4.285 7
Trolley - 3 2
AdapARM 3 Jr(x)=0.083 3x"—1.142 9x"+3.559 5x+4.285 7
AARM BR 4 Fu(0)=2x10 x'=0.008 1x'+1.163x'~71.273x+1 734.8
Groceries B 10 3 6 2
AdapARM 3 Fu)=7x10 "¥’+2x10 °x*~0.001 4x+0.543 9
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Table 6 Comparison of Minimum support number
piGTES ER7S ZHr- B CRED minCount
AARM _BR F1)=—2.285 T+0.5x 4
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AARM BR '6(x)=2.326 1-0.048 8 x+2.415 8% 10 % 77
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7 AN E FR 4 B £E Trolley FIEUHE 45 Groceries A
Table 7 Comparison of the produced rules number A IR 1Y A5 S MR/ NHEF IR AT kIR Z
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