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Point-of-interest recommendation algorithm
integrating multiple impact factors

WU Huicong, LI Jiace, ZHAO Mingxing, GAO Kai

(School of Information Science and Engineering, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018,
China)

Abstract : In order to solve the problem of data sparseness in the task of point-of-interest recommendation and make full use of
the diverse information in the location-based social network to further improve the quality of personalized recommendation, a
point-of-interest recommendation algorithm integrating multiple impact factors was proposed. Geographic influence modeling
and social influence modeling were performed on geographic information and social information, and temporal information and
geographic information were combined to model temporal and spatial influence, and the three influence scores were integrated
in a weighted summation manner to obtain user preference score. According to the user preference score. each user was
provided with a recommendation list containing Top-N points of interest. The experimental results show that on the two public

datasets, the point-of-interest recommendation model that integrates multiple impact factors performs better than the baselines.
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In addition to the user check-in frequency, the geographic-social-spatial-temporal influence is also a key part of the point-of-
interest recommendation task, and the modeling of these three influences is of great significance, which provides certain

reference value for the research of point-of-interest recommendation integrating key information.

Keywords: natural language processing; point-of-interest recommendation; geographic influence modeling; social influence

modeling; spatial-temporal influence modeling
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Fig.1 Three impact factors in the point-of-interest recommendation
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Tab.1 Statistics of experimental datasets

GRS PN D4R A B BB SR AR B Fi it / %6
Gowalla 5628 31 803 620 683 99.78
Foursquare 7 642 28 483 512 523 99.87
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Tab.2 Experimental results on the Gowalla dataset

[l Precision@10 Precision@20 Recall@10 Recall@20 nDCG@10 nDCG@20
PFM 0.018 1 0.014 3 0.017 6 0.027 0 0.008 8 0.007 9
MGMPFM 0.024 0 0.020 7 0.025 8 0.044 2 0.014 0 0.014 4
LRT 0.024 9 0.018 2 0.022 0 0.032 1 0.010 5 0.009 3
iGLSR 0.029 7 0.024 2 0.028 3 0.044 1 0.015 3 0.014 5
A SRR 0.045 1 0.036 6 0.044 5 0.069 7 0.049 5 0.042 3
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Tab.3 Experimental results on the Foursquare dataset

LAY Precision@10 Precision@20 Recall@10 Recall@20 nDCG@10 nDCG@ 20
PFM 0.021 3 0.015 4 0.029 0 0.042 4 0.012 5 0.012 9
MGMPFM 0.017 0 0.015 0 0.028 3 0.050 5 0.010 9 0.012 6
LRT 0.019 9 0.015 5 0.026 5 0.042 5 0.011 7 0.012 6
A S 0.024 4 0.020 4 0.040 9 0.067 3 0.026 7 0.023 2
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Tab.4 Experimental results under different influencing factors

AL Precision@10 Precision@20 Recall@10 Recall@20 nDCG@10 nDCG@ 20
Geo 0.040 7 0.033 6 0.041 9 0.067 0 0.044 4 0.038 4
So 0.044 1 0.035 7 0.043 1 0.066 6 0.048 1 0.041 0
TemGeo 0.018 8 0.016 9 0.021 2 0.037 0 0.019 3 0.017 9
Geo+So 0.044 3 0.035 5 0.043 2 0.066 4 0.048 2 0.049 0
Geo+So+ TemGeo 0.045 1 0.036 6 0.044 5 0.069 7 0.049 5 0.042 3
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