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[Abstract]

User reviews and ratings available on application distribution platforms have a significant impact on the number of downloads an
application receives, so developers rely on reviews to get feedback from users and update their applications. However, it is inconvenient
to read all the reviews to know what users want. To improve this, we want to analyze the review dataset and show the results to
developers. After cleaning the dataset, we proceeded to fine-tune the model by changing the hyperparameters. We created an initial
dataset by crawling KakaoTalk and Instagram reviews, and conducted sentiment analysis using KoBERT, KoGPT-2, and KoBART
models. We retrained each model with the purified dataset and changed the hyperparameters of the models to improve the learning.
While the accuracy of sentiment analysis with the initial data was about 74%, we can see that the accuracy increased by about 15% to
about 89% after data purification and model hyperparameter correction. We then developed an application to select and reference
reviews using the model with the highest sentiment analysis performance. By using this application, we hope to help developers upgrade
to improve user satisfaction.
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Fig. 1. Starred rating and review of a user on 'Google
Play Store application'
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Fig. 2. Structure of Transformer[5]
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X 1. BERT, GPT2, BART 2% st& X8l A| ARSEH Zl2|o|E
Table 1. Parameters used when training the BERT, GPT2,

BART model
Parameters Value
max length 64
classes 3
batch size 32
optimizer AdamW
epochs 100
learning rate 5e-5

F 2. BERT, GPT2, BARTY| st Z1}
Table 2. Training outcomes for BERT, GPT2, and BART

Model Test accuracy
BERT 66.78%
GPT 57.89%
BART 67.52%
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Qoick dlole AAE s % shse wsh ol A
A dlolele] 80%ol SR 3,600/ s dlolel oz,
4] Blo]Ele] 209 A= 900/ EIAE Hlojel Ao
= 247k A9,

= 38 34, FURH) 24 dolHAe A8 s
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T 3. S51 HAEO ALESH 2, FE(R23Y),
N
Table 3. Number of positive, neutral (request) and
negative datasets used for training and testing

£ ool

” Neutral g
Positive (requested) Negative
Train dataset 1,200 1,200 1,200
” Neutral q
Positive (roquestod) Negative
Test dataset 300 300 300

3-3 2 B Z2}
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=
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— 077797 HIERE A Sl 4 9lr),

Results from unrefined datasets accuracy

1 0.9920 0.9473 0.9992
0.8 07495 07388 0:777°
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Fig. 5. The result of training the model with unrefined
datasets
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Results from refined datasets accuracy
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Fig. 6. The result of training the model with refined
datasets
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7.62%, 9.1%7} S7ksted HlolE A AAI7} om] itk A
& BofFrh
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-
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Table 4. Parameters used when training the KoBART,
KoBERT, KoGPT-2 model with refined datasets

Parameters Value
max length 64
classes 3
batch size 32
optimizer AdamW
epochs 100
learning rate 5e-5
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Table 5. Training outcomes for changing hyperparameters

in KoBERT
<Batch size 16>
Leaming Test loss ez Precision | Recall | F1 score
rate accuracy
1e-5 1.0121 0.7992 | 0.8026 | 0.8041 0.8033
3e-5 0.8881 0.8022 | 0.8121 0.8124 | 0.8122
5e-5 0.9221 0.8179 | 0.8188 | 0.8203 | 0.8195
<Batch size 32>
Leaming Test loss Test Precision | Recall | F1 score
rate accuracy
1e-5 0.9295 0.8259 0.8300 0.8303 0.8301
3e-5 0.7998 | 0.8541 0.8565 | 0.8541 0.8550
5e-5 0.9139 | 0.8587 | 0.8591 0.8604 | 0.8597

E 6. KoGPT-22| slo|mHuj2lalef H
Table 6. Training outcomes for changing hyperparameters

14 Al =5 29

in KoGPT-2
<Batch size 16>
Learning Test loss IS Precision | Recall F1 score
rate accuracy
1e-5 0.8096 | 0.8519 | 0.8530 | 0.8519 | 0.8523
3e-5 0.8495 | 0.8254 | 0.8257 | 0.8254 | 0.8217
5e-5 1.003 0.8122 | 0.8102 | 0.8122 | 0.8099
<Batch size 32>
Learning Test loss s Precision | Recall | F1 score
rate accuracy
1e-5 1.0547 | 0.8486 | 0.8508 | 0.8486 | 0.8481
3e-5 0.8887 0.8508 0.8522 0.8508 0.8512 |
5e-5 0.9845 0.8232 0.8228 0.8232 0.8228
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Table 7. Training outcomes for changing hyperparameters

{4 A| Bk AT}

in KoBART
<Batch size 16>
el Test loss st Precision | Recall | F1 score
rate accuracy
1e-5 0.8302 0.8621 0.8639 0.8621 0.8630
3e-5 0.8272 0.8923 0.8980 0.8291 0.8621
5e-5 1.0453 0.8208 0.8219 0.8247 0.8233
<Batch size 32>
Lale Test loss Mot Precision | Recall | F1 score
rate accuracy
1e-5 1.0029 | 0.8392 | 0.8401 0.8516 | 0.8459
3e-5 0.8783 0.8457 0.8477 0.8523 0.8500
5e-5 0.8922 | 0.8692 | 0.8714 | 0.8699 | 0.8706

V. iEeA0]d

%%OM Ao ARgE Al2E 37 o] AlALE)
off Zg|Alo)l M & A] A18-8 KoBART

¥ 8 T3 =4
Table 8. Implementation environments

System environments

CPU AMD Ryz%r:OSCGSSGSOOOrX 6—Core
RAM 32GB

VGA NVIDIA GeForce RTX 3060
0S Ubuntu 20.04

TOOL Python 3.8.16

B 9. OfZ2/701M 78 Al ALZE KoBART2| &to|mui2io|g
Table 9. KoBART's Parameters used when application
implementation

Parameters Value
max length 64
classes 3
batch size 16
optimizer AdamW
epochs 100
learning rate 3e-5
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Fig. 7. Example of application operation on a mobile phone
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Fig. 8. Flowchart of overall system
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