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ABSTRACT

In the vast product information of the e-commerce, the user needs a lot of effort to find the required
product, and the seller may affect the sales if the product is not provided quickly to the user.
Accordingly, the e-commerce company provides a recommendation service based on the user's past
purchase information so that the user can provide a product required by the user. The recommendation
techniques for providing recommendation services include a collaborative filtering recommendation
technique that derives recommendation information through a relationship between users or products and
a recommendation technique that utilizes a deep learning technology based on machine learning. In this
paper, we study user-based collaborative filtering recommendation and item-based collaborative filtering
recommendation as collaborative filtering recommendation techniques, and RNN, LSTM, and Word2Vec
recommendation techniques as deep recommendation techniques. In this paper, we evaluate the
recommendation performance based on the e-commerce purchase information for these recommendation
techniques. As a metric for evaluating the recommendation performance, it analyzes the recommendation
performance using accuracy, recall, and F1 measure. The results of the validation of the recommendation
performance showed that the LSTM recommendation technique had the best recommendation
performance, and that the recommendation performance was the best when the number of
recommendations was Top-10. Based on the recommended performance evaluation procedure and
evaluation results proposed in this study, it can be referred to when analyzing the performance of
recommendations in various fields.
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Tq, ¢ GCtive user a’s purchase count of product

Ty - active user’s average purchase

1y, : neighbor user u’s purchase count of preduct i ( 4 )
7, : neighbor user’s average purchase
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Prediction,;: the prediction for the active user for product { ( 5 )
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w;: weight of Attribute i of Product

tf;: the number of occurrences of Attribute i in Product

n: the total number of Products

df; : the number of Produects in which Attribute { ( 6 )
appears at least once.

n
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Similaritypyoquees : Cosine similarity among Products ( 7 )
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Table 1. Product Recommendation Accuracy Results

Recom T TPk | 7op-5 | Top-10 | Top-30 | Top-50 | Top-100
User CF 0.1287 | 0.1153 | 0.0850 | 0.0811 | 0.0659
Item CF 0.1008 | 0.1050 | 0.0962 | 0.0937 | 0.0852
Word2Vec 0.1427 | 0.1559 | 0.1581 | 0.1571 | 0.1577
LSTM 0.2255 | 03315 | 0.1606 | 0.0922 | 0.1338

X2 3% FAFR A A9
Table 2. Product Recommendation F1 Measure Results

Recom T %Pk | 1ops | Top-10 | Top-30 | Top-50 | Top-100
User CF 0.0357 | 00486 | 0.0716 | 0.0754 | 0.0774
Item CF 0.0282 | 0.0424 | 0.0708 | 0.0849 | 0.0963
Word2Vec 0.0353 | 00630 | 0.1121 | 0.1277 | 0.1379
LSTM 0.2390 | 0.3524 | 0.1555 | 0.0836 | 0.1311
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0.2500
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Fig. 10. Product Recommendation Accuracy Performance Analysis
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Fig. 11. Product Recommendation F1 Measure Performance
Analysis
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