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Aspect rating prediction based on heterogeneous network and topic model
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Abstract: Concerning the problem that traditional aspect rating prediction methods just pay attention to textual information
while ignoring the structural information in the review network,e a novel.Aspect rating prediction method based on Heterogeneous
Information Network and Topic model ( HINToAsp) was proposéd for effectively integering textual information and structural
information. Firstly, a new review topic model of opiftion"phrases called Phrase-PLSA ( Phrase-based Probabilistic Latent
Semantic Analysis) was put forward to integrate texttial Information of reviews and ratings for mining aspect topics. And then,
considering the rich structural information amongwusers, reviews, and items, a topic propagation model was designed by the aid
of constructing “User-Review-ltem” heterogeneous information network. Finally, a random walk framework was used to combine
textual information and structural information effectively, which insured an accurate aspect rating prediction. The experimental

results on both Dianping corpora and TripAdvisor corpora demonstrate that HINToAsp is more effective than recent methods like

the Quad-tuples PLSA ( QPLSA) model,

the Gaussian distribution for RAting Over Sentiments ( GRAOS) model and the

Sentiment-Aligned Topic Model (SATM), and has better performance on recommendation system.

Key words: aspect rating prediction; Heterogeneous Information Network ( HIN);

recommendation system
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Fig. 1 Probabilistic graph of PLSA model
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Tab. 1 Statistical information of two datasets

it Users Items Reviews Phrases
Dianping 14519 1097 216291 696 608
TripAdvisor 192108 5579 437088 4562247
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Tab. 2 Prior terms of two datasets
HoRaR 77T it satl
Taste taste, flavor, dish, dishes
Dianping Service serving, attitude, waitress, service

Environment environment, location, room, decoration

Value value, price, quality, worth
TripAdvisor Service service, attitude, waiter, waitress
Food food, taste, dish, dinner
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Tab. 3 Experimental resilt
Sy RMSE PCC
LSS /%  QPLSA  GRAOS SATM HINToAsp\s HINToAsp ~ QPLSA  GRAOS SATM  HINToAsp\s HINToAsp
25 0.5776  0.4825  0.5682  0.5723  0.4792 0.5634  0.1482  0.3589 0.5743  0.5675
Dianging 50 0.5723  0.4766  0.5646  0.5602  0.4736 0.5673  0.1502  0.3626 0.5755  0.5723
75 0.5633  0.4702  0.5622  0.5563  0.4689 0.5682  0.1587  0.3798  0.5790  0.5804
100 0.5545  0.4684  0.5597  0.5493  0.4625 0.5723  0.1632  0.3881  0.5792  0.5874
25 0.5732  0.5534  0.5547  0.5832  0.5413 0.4863  0.2056  0.4658  0.4687  0.5021
TripAdviser 50 0.5584  0.5423  0.5325  0.5729  0.5220 0.5133 0.2245  0.4765  0.4854  0.5123
75 0.5327 0.5377  0.5210  0.5598  0.5187 0.5274  0.2476  0.4807  0.5143  0.5289
100 0.5240  0.5328  0.5052  0.5377  0.4998 0.5372  0.2548  0.5032  0.5376 0.5418
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Fig. 5 Parameter experimental results
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