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[Abstract]

Online reviews we encounter commonly on SNS, although a complex range of assessment information
affecting the consumer’s preferences are included, it is general that such information is just provided by
simple numbers or star ratings. Based on those review types, it is not easy to get specific information that
consumers want and use it to make a decision for purchase. Therefore, in this study, we propose a
prediction methodology that can provide ratings broken down by evaluation items by performing sentiment
analysis on restaurant reviews written in Korean. To this end, we select ‘food’, ‘price’, ‘service’, and
‘atmosphere’ as the main evaluation items of restaurants, and build a new sentiment dictionary for each
evaluation item. It also classifies review sentences by rating item, predicts granular ratings through
sentiment analysis, and provides additional information that consumers can use to make decisions. Finally,
using MAE and RMSE as evaluation indicators it shows that the rating prediction accuracy of the proposed

methodology has been improved than previous studies and presents the use case of proposed methodology.
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I. Introduction
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II. Related Works

1. Sentiment analysis
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2. Rating prediction
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III. Methods
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Fig. 1. Process of proposal methodology
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Table 1. System Environment
Hardware Environment
0S Windows10(64bit)
CPU Intel 15-8500 3.0GHz
RAM 32GB
SSD 250GB
VGA GTX 1060 Ti
Software Environment
Language Python 3.7
Web Crawler Python based Selenium
Web Browser Chrome 80
Web Driver Chrome Driver
Java Java JDK 1.8
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1. Data collection and preprocessing
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Fig. 2. TripAdvisor's ratings
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Table 2. Number of collected data items

Item Number
Restaurant 30
Rating 150
reviews 6,801

Table 3. Example of collected restaurant data

Item Value
Restaurant name B ELA 23
Restaurant ID R1
Overall Rating 4
Food 45
Ratings of Service 35
Evaluation -
ltems Price 4
Atmosphere 3
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2. The proposed sentiment dictionary
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Table 4. Number of sentiment terms

food price service |atmosphere total
438 142 682 581 1,843
Food(N=438) Price(N=142)
Terms Polarity Terms Polarity
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Fig. 3. Sample of sentiment terms

3. Classification of review sentences
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Table 5. Number of review sentences

food price service |atmosphere total
1,847 603 1,050 896 4,396

4. Sentiment analysis
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Table 6. Sentiment score of review sentences
. sentiment
Items review sentence
score
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5. Rating prediction
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i\ Max (Sentiment Score) — Min(Sentiment Score)
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Table 7. Predicted ratings and Real ratings

food price service |atmosphere
restaur | predi predi predi predi
ant F::ted i cted ] cted ] cted ]
1 414 | 40 | 394 | 40 | 410 45 | 419 | 50
2 399 | 40 | 328| 40 | 406 | 35 | 459 | 35
3 398 | 45 | 434 40 | 388 | 40 | 432 | 3.0
4 442 | A5 | 387 | 45 | 434 | 45 | 421 | 45
5 390 | 40 | 384 | 35 |427| 35 | 425 35
6 461 | 45 | 417 | 40 | 440 40 | 439 | 40
7 450 | 45 | 440 | 45 | 435 | 50 |446| 45
8 431 | 45 |334| 35 | 411 | 45 | 402| 45
9 404 | 45 | 321 | 40 | 423 | 50 | 407 | 45
10 397 | 45 | 350| 40 | 400| 45 | 3.87 | 40
11 455 | 40 | 411 | 35 | 452 40 | 392| 35
12 452 | 45 | 402 | 35 | 434 40 | 415| 40
13 429 | 45 | 344 | 40 | 394 | 35 |385| 3.0
14 396 | 45 | 333| 35 | 413 | 40 | 395 40
15 426 | 45 | 451 | 35 | 424 40 | 380 4.0
16 427 | 45 | 436 | 40 | 436 | 45 | 426 | 45
17 424 | A5 | 378 | 45 | 434 | 45 | 408 | 45
18 422 | 45 | 415 | 40 | 402 | 40 | 371 | 45
19 397 | 40 |400| 40 | 428 | 40 | 418 | 35
20 404 | 40 | 3.67| 40 | 435| 35 | 357 | 35
21 388 | 40 | 288 | 40 |425| 35 |3.48 | 35
22 431 | 40 | 407 | 40 | 429 | 40 | 428 | 40
23 358 | 40 | 362| 40 | 407 | 35 | 390 40
24 437 | 40 | 335| 40 | 428 | 35 |415]| 35
25 424 | A5 | 488 | 40 | 427 | 35 | 402| 35
26 397 | 45 | 458 | 40 | 401 | 45 | 417 | 45
27 457 | 45 | 350 | 45 | 448 | 45 | 449 | 45
28 443 | A5 | 341 | 45 | 446 | 45 | 443 | A5
29 412 | 45 | 404 | 40 | 409 | 45 | 410| 5.0
30 421 | 45 | 348 | 35 | 402 | 35 |381| 35

IV. Performance Evaluation

1. Evaluation methodology
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Fig. 5. Performance evaluation result (MAE, RMSE)
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Table 8. Rating prediction result

Predicted ratings by evaluation items

restaurant food price service atmosp
here
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