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Abstract - Association rules are very useful and interesting patterns for discovering preferences of each person in
digital-content services. The Apriori algorithm is an influential algorithm for mining frequent itemsets for association
rules. However, since this algorithm does not take into account reference times of each content as an important support
factor, it cannot be used to extract associations among time-based data. This paper proposes an augmented Apriori
algorithm discovers association rules using both frequencies and usage times of each item.
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Table 1 The proposed time-based Apriori algorithm
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Table 3 Results of the step1 of the proposed algorithm
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Table 4 Results of the step2 of the proposed algorithm
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Table 6 The extracted 1-association rules

user ALE ZHlx o]E
ID A E H K L M
ID001 0.250 0.417 0.000 0.000 0.000 0.000
1D002 0.000 0.000 0.111 0.000 0.000 0.500
1D003 0.100 0.000 0.100 0.300 0.250 0.000
1D004 0.045 0.000 0.000 0.182 0.000 0.455
ID005 0.048 0.000 0.333 0.000 0.238 0.000
VEE | 0443 0417 | 0544 | 0482 | 0488 | 0955
AGE 1-AdAFHA o2 RE 2-ABAS s $18)
1-A#F2 A doj Ao AF 7tEA FS AAkst
o9 (£ 7). % 794 AdF 937 AEE ASES ALES T E
FGE5S AFESE AIESE e =Y R 6949 7 A vHE
g ystd 45 F duh vk F g FolA durst 0
ol AS+= 7MEA e 022 7FE o AAHES A
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Table 7 The extracted 2-association rules
FE 2d= ole

user ID " b TAH[ AK | AL [AM|HK | HL |HM | KL [KM
ID0O01 [0.667{0.000| 0.000 |0.000{0.000]|0.000{0.000| 0.000 |0.000|0.000
ID002 [0.000{0.000| 0.000 |0.000{0.000|0.000{0.000| 0.611 |0.000|0.000
ID003 [0.000{0.200| 0.400 |0.350{0.000|0.400{0.350 0.000 |0.550[0.000
ID004 [0.000{0.000| 0.227 |0.000{0.500|0.000{0.000| 0.000 |0.000|0.636
ID005 [0.000{0.381| 0.000 |0.286(0.000|0.000{0.571 | 0.000 |0.000|0.000
7]-%@' 0.667]0.581] 0.672 [0.636{0.500{0.400(0.921 | 0.611 |0.550 |0.636

3-A% FHS FEFE YU 2-ABTH WY F
Abster. E 8ollA FEHE A 3 {AHK, AHL, AKL,
AKM, HKL)3# 9% /b4 §¢ nelZrh

T 8 step4oll 2|8t 3-91 2t &
Table 8 The extracted 3-association rules

s 2d= olg
user ID

AHK AHL AKL AKM HKL
D001 0.000 0.000 0.000 0.000 0.000
1D002 0.000 0.000 0.000 0.000 0.000
1D003 0.500 0.450 0.650 0.000 0.650
1D004 0.000 0.000 0.000 0.682 0.000
1D005 0.000 0.619 0.000 0.000 0.000
755t 0.500 1.069 0.650 0.682 0.650
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Table 9 The extracted association rules
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Table 10 Results of the original Apriori algorithm
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