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ABSTRACT

Word2Vec is a most popular method in text mining area, recently. It converts words to vectors using
association among words in sentences. Similar words are nearly located in the vector space. As deep
learning technology has developed rapidly, deep neural network that adopts deep learning is being applied
in many areas. Improving predictive accuracy of recommender algorithms is a major work in the area of
recommender systems. This study proposed an integrated method for movie recommender systems using
Word2Vec and deep neural networks. First, it constructs Corpus of users and movies. It generates
sentences for constructing Corpus. It finds users that give same rating to a movie, generates a sentence
with those users, and constructs the Corpus of users using the sentences. It finds movies that are given
same rating from an user, generates a sentence with those movies, and constructs the Corpus of movies
using the sentences along the same lines. Secondly, it calculates user vectors and movie vectors using
Word2Vec. Thirdly, it learns a model of deep neural networks with inputs composed of the user vectors
and the movie vectors. Lastly, it recommends movies to the target user through the learned deep neural
networks. To validate, the proposed method was applied to filmtrust dataset. The experimental results of
10-fold cross validation showed that the proposed method improved accuracy greatly than conventional
collaborative filtering method(uCF). Also, it showed that the proposed method could solve problems with
comparatively high accuracy, recommendation problems to new customers and new products, but the
conventional collaborative filtering methods had difficulties recommendation to those problems.
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Figure 1. Procedure of the recommendation algorithm
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Figure 2. A model archnectur of deep neural networks
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E 1. 10-8 2AAFAE 9 MAE
Table 1. MAEs of 10-fold cross validation test

uCF wDNN
1 0.97775 0.66283
2 1.0287 0.67518
3 1.00804 0.66355
4 1.0217 0.66239
5 1.03705 0.675
6 1.00795 0.65444
7 1.01932 0.66949
8 0.9664 0.65885
9 1.03004 0.69103
10 1.09247 0.67813
mean 1.01894 0.66909

[l A e AT AR 710k Y ZE P A A
AR FAEE ZAT ¥, Word2Vecs o] &3t
AL WHE 74§ o] A HEE o] &3}
o AR FAEE FA3 o]F 7HIeE st
ALY = WAl A A3 W& wCF
& gdho] £ AI=E NS B wCF
9 108 wAAZAY Hi MAE= 0.83502% TH4l.
B Ao A Aors wDNNO H# MAE= <& D
of 2o ZAAHA 0.66909% [4]¢] wCFIA BT = &
AFAA ARME o] AFEE A AT

s
& & Ak

¥ 2. uCFe} wDNN9| A 744 A3}
Table 2. Results of pair-wise t-test of uCF and WDNN

mean var. t-value | p-value
uCF 1,01892 | 0.00118 38.1 0.00000
WwDNN 0.66909 | 0.00012
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