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Abstract To decrease the recommendation cost and solve the problem of single rating of traditional collaborative filte-
ring algorithm, this paper proposed a three-way granular recommendation algorithm based on collaborative filtering. On
the basis of collaborative filtering, this algorithm considers the influence of items” characteristics on users’ ratings,and
constructs user-item’s granulation rating matrix through granulating user-item rating matrix by the characteristics of
items, which is used to measure users’ preferences. At the same time, this algorithm considers both misclassification
cost and teacher cost during the process of recommendation,and constructs three-way recommendation based on users’
real preferences on rating, Experimental results show that compared with traditional collaborative filtering algorithm,
three-way granular recommendation algorithm based on collaborative filtering not only improves the quality of the re-

commendation, but also decreases the recommendation cost.
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Table 1 User-Item rating matrix
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Table 2 Two-way recommendation system
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Table 3 Threeway recommendation system
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Table 4 Recommendation cost matrix
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Table 5 Comparisons of average recommendation cost when App is fixed
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D2 ENL CF G_CF CF G_CF CF G_CF CF G_CF CF G_CF
(80.120)  29.83  28.61  27.73  26.52 2483  23.76  21.41  20.25  17.13  16.21
(80,110)  29.56  28.37  27.53  26.38 2455  23.62 2110  20.14 16,91  16.09
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Table 6 Comparisons of average recommendation cost when Ay is fixed
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Table 7 Numbers of misclassification and delay recommendation generated by three-way granular recommendation

#£7

158 App REAN TR RAS A = SORHERR 7 A5 B SR S BORIAE IR 74

under condition of different cost when App is fixed

Gpp oang) ABL =ABD =30 ABL =ABD =25 ABL =ABD =20 ABL =ABD =15
i Npp NB NNL Npp NB NNL Npp NB NNL Npp NB NNL
(80,120) 665 4568 343 323 5914 280 137 6933 225 58 7593 191
(80,110) 665 4476 388 323 5870 304 137 6899 243 58 7566 202
(80,100) 665 4364 451 323 5803 343 137 6849 269 58 7528 214
(80,90) 665 4197 532 323 5689 402 137 6796 295 58 7491 225
(80.80) 665 3956 649 323 5525 483 137 6716 343 58 7442 252
(80,70) 665 3505 880 323 5294 598 137 6578 414 58 7371 287
(80.60) 665 2511 1421 323 4872 806 137 6345 532 58 7274 343
(80,50) 665 540 2618 323 3746 1421 137 5931 735 58 7070 451
(80,40) — — — 323 1235 2979 137 41659 1421 58 6662 649
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Table 8 Numbers of misclassification and delay recommendation generated by three-way granular recommendation

under condition of different cost when Az is fixed

Qpp sAnz)

ABL =ABD =30

ABL =ABD =25 ABL =ABD =20

ABL =ABD =15

Npp NB NNL Nprp NB NAL Npp NB NNL Nprp NB NNL
(120,80) 137 6104 649 73 6858 483 42 7389 343 25 7763 252
(110,80) 199 5808 649 91 6708 483 56 7296 343 26 7726 252
(100,80) 271 5414 649 137 6438 483 67 7197 343 33 7656 252
(90,80) 423 4789 649 208 6858 483 85 7023 343 42 7557 252
(80,80) 665 3956 649 323 6708 483 137 6716 343 58 7442 252
(70,80) 1048 2821 649 565 6438 483 230 6234 343 79 7262 252
(60,80) 1618 1445 649 961 6858 483 423 5401 343 137 6884 252
(50,80) 2204 173 649 168 6708 483 844 4028 343 271 6194 252
(40,80) — — — 2291 6438 483 1618 2057 343 665 4736 252
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Fig. 2 Average recommendation cost of algorithms under condition

of different cost
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