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Development and Validation of the Letter-unit based Korean Sentimental
Analysis Model Using Convolution Neural Network
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ABSTRACT

This study proposes a Korean sentimental analysis algorithm that utilizes a letter—unit
embedding and convolutional neural networks. Sentimental analysis is a natural language
processing technique for subjective data analysis, such as a person’s attitude, opinion, and
propensity, as shown in the text. Recently, Korean sentimental analysis research has been
steadily increased. However, it has failed to use a general-purpose sentimental dictionary
and has built-up and used its own sentimental dictionary in each field. The problem with
this phenomenon is that it does not conform to the characteristics of Korean. In this study,
we have developed a model for analyzing emotions by producing syllable vectors based
on the onset, peak, and coda, excluding morphology analysis during the emotional analysis
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procedure. As a result, we were able to minimize the problem of word learning and the
problem of unregistered words, and the accuracy of the model was 88%. The model is less
influenced by the unstructured nature of the input data and allows for polarized classification
according to the context of the text. We hope that through this developed model will be
easier for non-experts who wish to perform Korean sentimental analysis.
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(Table 1) A Study on the Use of Sentimental Analysis

Content

Author

Explore the impact of the results through sentimental analysis in the review of the

product

Sen and Lerman(49]

Content Sentimental Score Measurements with Reviewed Data

Kim et al.[29]

The positive and negative aspects of the sentimental scorecard of title and review
have an adjustment effect on the help of product purchase

Salehan and Kim(47]

The help of reviews depends on the sensitivity of the reviews, regardless of product | Chua and Banerjee

type

[10]

An Empirical Analysis of the New York Times News to Predict Stock Market Trends | Hong et al.[17]

To improve the accuracy of stock price forecasts, the analysis of the sensitivity

of SNS and news articles and the prediction model of stock price using machine | Kim et al.[22]

learning are presented

Propose a stock price fluctuation forecast model by combining LSTM based time

series forecasts

Kim et al.[23]

Analysis of the sensitivity of keywords related words to suggest public opinion

and policy implications related to the resort

Park[44]

Suggest that the change in feeling should be reflected in the policy proposal through

the analysis of food safety-related sensitivities

Song|55]

Analyze online user comments to establish an sentimental analysis dictionary related

to fashion design

An and Lee[1]
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(Table 2) A Study on the Sentimental Analysis of English and Korea

Language Algorithm Accuracy Author
Skip-Connected LSTM 81.47% Bae and Lee[3]
GRU-Attention 80.41% Choi and Lee[7]

English | CharSCNN &7% | oo
CNN-static 89.6% Kim([32]
n-grams TFIDF 92.4% Zhang and LeCunl61]
LSSVM 79% Yang and Lee[58]

Word-level CNN

80% Kim et al.[21]

Trigram-Signature hashing based sentimental analysis (Fjg;(;/our@ Chung et al.[6]
Korean Pattern based sentimental analysis 82.4% Seo et al.[50]
Sentiment corpus + SVM 82.5% Kim et al.[28]
Character-CNN 84.4% Shin et al.[51]
Word2vec + KNN 89.6% Kwon[34]
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(Table 3) Comparison of Learning Process among Referenced Researches

Logistic Regression Learning Process [43]

Morphological analysis Applying weight to L )
(Twitter) Word2vec TF-IDF Model Training| Performance Test
Naive Bayes Classification Learning Process [43]
Morphological analysis (Twitter) Word2vec Model Training Performance Test

CNN-static Learning Process [32]

Morphological analysis (Twitter)

Word Embedding

(Fast Text) Model Training

Performance Test

Syllable Learning of <Figure 2>

Korean raw corpus
(eg. news)

Data processing

(Consonant and Vowel partition)

Overall of <Figure 2>

Korean reviews
(e.g. movie revie:

Review scores

Data processing

(Consonant and Vowel partition)

ws)

Training set

H Word2vec

Test set

\ i .
Fine-Tuning Word embedding

Algorithm learning

l

Performance
evaluation

(GeForce 1080t1), OS(Window 10 Pro), Program
language(Python 36)¢]t}. 22 7l 9 fo]H
Aol AH8-% Python 2}o]H.2]g]= hgtk
(01.1), numpy(1.13.3), pandas(0.20.3)°] 32, word2vec
2 74 S-S tensorflow(1.14), 22 H7l=

scikit-learn(0.19.1)& AF&3}i ).

(Figure 3) Overall Model Flow

2 oATolA] e maa) 24 Bl
HAH oz AE-5 31 9l B ¥ (Naive Bayes
Classification, Logistic Regression)
Kim[32] =9¢] 455 Hlastgith 71
2 sklearn(0.19.1)0] g5 o= RS A}
|39, Kim[32]9] CNN-static 222 A
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(Table 4) Descriptive Analysis for
Movie Reviews by Naver
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(Table 5) Evaluation Criteria (Confusion
Metrix)

Predicted Class

Positive Negative

Actual | True | True Positive | True Negative

Class | False |False Positive | False Negative

(Table 6) Model Performance

Evaluation
Model Accuracy
Logistic Regression 771.1%
CNN-static 78.1%
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(Table 7) Reduction in Accuracy as Unstructured Text Increase

gt e | e 20% 10% 5% 2% Average
review reduction ratio
Letter 88.0% 83.4% 86.2% 87.0% 87.5% 1.98%
Syllable 87.1% 79.9% 83.5% 85.3% 86.3 3.38%
Morpheme 82.0% 69.8% 76.6% 79.3% 80.9 6.10%
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(Table 8) Sensitivity Classification of Models by Review Category
. Proposed .. Naive CNN-
Category Review Model Logistic Bayes static
Revi To be not funny (v §ith Negative | Negative | Negative | Negative
eview - — - =
To be funny (7] At} Positive Positive | Positive | Positive
It would be fun, but it's not fun . ) . .
(AelS = oror=d A4ng Negative Negative | Negative | Negative
It would not be fun, but it’s fun .. . . ..
Contextial (AeS = orer=d] Au]a) Positive Negative | Negative | Positive
Review Do you like this movie? I don't like it . . . .
(6] A8t Fol? U 2l0]) Negative Negative | Negative | Negative
You don’t like this movie? I like it i . ) .
(4 o] 8 20} 4 Zo}) Positive Negative | Negative | Positive
Very boring(3 =) Negative | Negative | Negative | Negative
Review with Very interesting(3] ) Positive | Negative | Positive | Positive
new word Annoyance(#t}) Negative | Negative | Positive | Positive
Awesome(%o]t}) Positive Positive | Positive | Positive
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