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[Abstract]

In the process of collecting social reviews, a number of noise reviews irrelevant to a given search
keyword can be included in the search results. To filter out such reviews, machine learning can be used.
However, if the number of reviews is insufficient for a target place to be analyzed, filtering accuracy can
be degraded due to the lack of training data. To resolve this issue, we propose a supervised learning
method to improve accuracy of the noise review filtering for the places with insufficient reviews. In the
proposed method, training is not performed by an individual place, but by a group including several places
with similar characteristics. The classifier obtained through the training can be used for the noise review
filtering of an arbitrary place belonging to the group, so the problem of insufficient training data can be
resolved. To verify the proposed method, a noise review filtering model was implemented using LSTM and
BERT, and filtering accuracy was checked through experiments using real data collected online. The
experimental results show that the accuracy of the proposed method was 92.4% on the average, and it

provided 87.5% accuracy when targeting places with less than 100 reviews.
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I. Introduction
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III. Experimental Settings

1. Data Collection and Sampling
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Table 1. Number of the restaurants included in group
Gy for each district of the Ulsan metropolitan city

Namgu | Dongu | Bukgu Ulju |Joongu| Total

Gso 1,115 479 613 1,120 662 3,989
Gioo 279 114 129 104 153 779
Gaso 334 131 148 113 188 914
Gsoo 189 77 86 37 118 507

Giooo 497 189 235 60 275 1,256
Total | 2,414 | 990 | 1,211 | 1,434 | 1,396 | 7,445
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Table 2. Number of reviews of the restaurants
included in group G, for each district of Ulsan

Namgu | Dongu | Bukgu | Ulju |Joongu| Total

Gso 18,715 | 6,805 | 10,497 | 11,026 | 10,029 | 57,072
Gioo | 19,373 | 8,031 | 8,989 | 6,928 | 10,357 | 53,678
Gso | 54,455 | 21,310 | 23,930 | 18,239 | 30,773 | 148,707
Gsoo | 64,657 | 26,159 | 28,705 | 12,540 | 40,314 | 172,375
Giooo |441,722|163,229|210,792| 52,790 |239,013|1,107,546
Total [598,922|225,534|282,913|101,523|330,486 (1,539,378
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Table 3. Number of the restaurants included in the
experimental data sets for each group G, in Ulsan

Namgu | Dongu | Bukgu | Ulju |Joongu| Total
Gso 7 8 9 24 7 55
Gioo 2 3 2 3 2 12
Gaso 4 3 3 5 3 18
Gsoo 2 1 2 0 3 8
Giooo 5 4 5 2 5 21
Total 20 19 21 34 20 114

Table 4. Number of reviews of the restaurants
included in the experimental data sets for each
group G, in Ulsan

Namgu | Dongu | Bukgu | Ulju |Joongu| Total

Gso 183 151 202 543 158 1,237
Gioo 186 222 165 194 185 952

Gaso 579 617 453 729 534 2,912
Gsoo 778 400 542 0 854 2,574
Giooo 4,156 | 4,345 | 4,380 | 1,169 | 4,127 | 18,177
Total | 5,882 | 5,735 | 5,742 | 2,635 | 5,858 | 25,852
2. Algorithm Configuration
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model = keras.Sequential([
keras.layers.Embedding(2000, 50, input_length=40),
keras.layers.LSTM(32),
keras.layers.Dense(128, activation="relu’),
keras.layers.Dense(1, activation="sigmoid")
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bert = load_trained_model_from_checkpoint(config_path,
model_path, -, seq_len=40)

outputs = keras.layers.Dense(1, activation="sigmoid’)
(bert.layers[-3].output)

model = keras.models.Model(bert.inputs, outputs)
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IV. Experimental Results
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1. Accuracy of Individual Learning
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Fig. 1. Average values of fl—scores shown in LSTM and
BERT for the restaurants in Table 3
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# of
ho o ss 12 18 8 21 14
LSTM 40 6 0 0 0 46
BERT 18 2 0 0 0 20

Fig. 2. Number of the restaurants in Table 3 whose
f1—-scores are less than their Zero—R values when using
LSTM vs. BERT
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2. Accuracy of Group Learning
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Individual [0.245° 0425 0.894 0.902 0.926 0.678
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Fig. 3. Average values of f1—scores shown in the
individual and the group learning for the restaurants in
Table 3 when using LSTM
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Gso Gioo Gaso Gsoo Gioo  Avag.

Individual [0.647° 0.792 0.925 0956 0.960 0.856

Group 0.812 0934 0.931 [ 0.977 0.971 0.925

Fig. 4. Average values of fl1—scores shown in the
individual and the group learning for the restaurants in
Table 3 when using BERT
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