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Restaurant Recommendation Model with Multiple Information Fusion
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Y(Beijing Key Laboratory of Intelligent Telecommunications Software and Multimedia (Beijing University of Posts and
Telecommunications), Beijing 100876, China)
%(School of the Computer Science, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract:  Restaurant recommendation can leverage check-ins, time, location, restaurant attributes, and user demographics to dig user’s
dining preference, and recommend a list of restaurants for each user. In order to fuse these data information more effectively, this study
proposes a restaurant recommendation model with multiple information fusion. Firstly, this model constructs a three-dimensional tensor
by using check-ins and time context, and digs some users’ similar relation matrices and restaurants’ similar relation matrices from
additional data information. Secondly, these relation matrices and tensor are decomposed simultaneously. Then, Bayesian personalized
ranking optimization criterion method (BPR Opt) and gradient descent algorithm are adopted to solve the model parameters. Finally, the
proposed model generates a corresponding restaurant candidate list for target user at different time by calculating predicted tensor. A
comprehensive experimental study is conducted on two real-world datasets. The experimental results not only validate the efficacy of the
proposed model, which outperforms the current restaurant recommendation model and effectively alleviates influence of the data sparsity
on recommendation performance, but also evaluate the efficiency of the proposed model, which has acceptable running time.
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) () (.5.7)<Pa
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hd E/L\\ﬁ(S)EPv P ={G, 1,11 Eij =1A Eij’ =0}, QIJEJ = éij - éij”éij =U, 'Uj :zuidujd;

o EARO)W, P={G 0 ) A =14 A = 0L & = Ay = Ap Aj =Y,V = D VeV
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2: FOR &%At=1 7 Iter DO
3 KK Pc
4: FOR (i,s,j,j") from P¢
-5,
g s 0 c
5: U«U +Uc| ¢ < '7Xijj’s+ﬂU’U
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14: END FOR
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FH P 0 5K 28 B B 218 108
FH P foe /N 28 30 B 1 1
E NPT E s 213 3517
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HEF P (b R e A 2R (UCR) T2 7Y 3 SR MU RE V15 L A P O ARBLF 2 6 AR S AR 9
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Fig.4 recall@K comparison of different model
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Table 4 Statistics of different sparse subset

R4 AR T ERNZHE S

LGRS BT e RIEEE B38E WaE
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Fig.6 Sparsity verification
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