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An efficient collaborative filtering using purchase orders

Tomoharu Iwata, Takeshi Yamada, Naonori Ueda
NTT Communication Science Laboratories, NTT Coorporation

‘We propose a new collaborative filtering method that can predict the next purchase item by
efficiently using the sequential information in purchase histories for recommendations. Markov mod-
els and maximum entropy models are both widely used techniques for such recommendations. In
Markov models, parameters can be estimated and updated fast and efficiently, but predictions may
not be accurate. On the other hand, the accuracy of maximum entropy models is generally high,
however parameter estimation incurs a high computational cost. We achieve both fast parameter
estimation and high predictive accuracy by combining multiple simple Markov models based on the
maximum entropy principle. Experiments using real log data sets of music, movie and cartoon dis-
tribution services show that the proposed method outperforms other conventional methods found in
the literature.
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Musicd 05/4/1 05/4/30 247 132 1,508
Music5 05/4/1 05/5/31 1,120 348 7,588
Music6 05/4/1 05/6/30 2,104 561 15,216
Movie 07/1/1 07/1/1 3,085 1,569 25,363
Cartoonl 05/4/1 06/1/31 42,184 153 453,386
Cartoon2 05/4/1 06/2/28 53,830 161 599,196
Cartoon3 05/4/1 06/3/31 69,217 175 808,182
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PLSA: Probabilistic latent semantic analysis[1].
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Musicd 137 106 21 19.5(2)
Musich 12.8 6.4 1.4 12.9(1)
Music6 11.4 7.1 20 10.9(2)
Movie 391 311 301  39.4(1)
Cartoonl 15.8 16.2 10.4 17.7(3)
Cartoon2 16.2 18.3 14.4 20.7(4)
Cartoon3 16.1 17.1 14.4 18.3(5)
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14.7(8) 104 57 83(5) 12.8(1)  14.0( 6)
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38.7(3) 277 54 6.1(50) 39.5(7)  39.6( 3)
19.1(3)  17.3 8.9 11.3(5) 16.4(2) 19.5(10)
21.8(6) 191 84 88(5) 16.7(2)  21.7(10)
20.9(7) 188 84 9.6(30) 16.1(1)  19.6(10)
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