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Abstract

Social media such as Twitter, Facebook, Web logs and Review sites are indispensable tools for
our customers’ communication sites. From a business perspective, it is important to improve
customer satisfaction and customer insights by capturing and analyzing customer emotions in
detail through social media, customer feedback from call centers, and questionnaire analysis.
This paper presents an effective classification method for Thai. In order to solve the problem of
linguistic difficulty in Thai, this method used sentiment analysis using 6-emotion as an as-
pect-based analysis method in addition to conventional sentiment analysis such as positive and
negative. This paper describes the results of evaluating the usefulness of the 6-emotion analysis
in helping to judge positive and negative in Thai sentences.
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1 Introduction

In recent years, as people's values have diversified, customer needs have become more diverse
and complex, and we are required to provide products and services that meet customer values in
a timely manner. However, capturing the customer's sense of values and reaction depends on
qualitative human intuition and the skills of the person in charge, so there is a problem that it is
difficult to respond in a timely and uniform manner.

From a business perspective, it is important to capture detailed emotions of customers from

social listening using social media, customer feedback from call centers, questionnaire
analysis, etc., and analyze them to improve customer satisfaction. Setting aside positive
opinions, negative opinions and complaints should be dealt with promptly to improve cus-
tomer satisfaction, and these opinions will be useful information for improving new products
and services.

For example, user comments on a new car include, "The seats are in a bad position and the
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ride is uncomfortable," and regarding vacuum cleaners, "It's a hassle to throw away the
garbage and it's hard to use." "I thought I'd try it myself, but the button placement was so bad
that I had to try again two or three times." If such issues can be efficiently extracted, im-
provements related to seat positions can be achieved by developing functionality that allows
users to easily adjust seat positions, and vacuum cleaners can be operated so that you can
throw away the garbage with a single touch. It is possible to easily consider improvement
measures such as improving the functionality and changing the Ul of the web system to an
intuitive layout. In order to deal with these problems, there is text mining as a method to
solve them using artificial intelligence technology. Text mining technologies are described in
Section 2.1.

In this paper, in order to solve the problem of linguistic difficulty in Thai, this method used
not only conventional sentiment analysis such as positive and negative, but also sentiment
analysis using 6-emotion as an aspect-based analysis method. Details of the 6-emotion are
given in Section 2.2. This paper presents the results of an evaluation regarding the usefulness
of the 6-emotion analysis in helping to judge positive and negative in Thai social media
sentences.

2 Sentiment Analysis by Text Mining

2.1 Technology trends in text mining

Text mining is a technology that uses natural language processing technology to analyze
documents written in natural language, understand the meaning and content, and statistically
process the understood content to extract trends from the document.

Analyzing customer opinions such as inquiries and complaints using text mining is be-
coming common, but the problem is that development and operation costs are high. Fur-
thermore, corresponding to the update of products and services requires a high cost and takes
a lot of time, resulting in the case of not being able to update products and services in time. In
addition, it is difficult for companies developing many products and services to prepare text
mining that specialized for the features of each product. As a result, there are a lot of prob-
lems because of the existing large and heavy text mining tools. In order to solve these
problems, a system that can be constructed and updated easily at a low cost is required.

2.2 6-emotion analysis
6-emotion analysis is an algorithm used in the initial stage of sentiment analysis in natural
language processing technology. In Thai, there are some studies on classification such as
positive and negative, but there is no studies and results that go into the details of emotions
like the analysis of 6-emotion. Therefore, development of the Thai language processor is
currently delayed due to the characteristics of the Thai language.

For example, there is a problem that methods such as dependency and syntactic analysis
cannot be taken, which makes the language difficult for people to understand the meaning of

sentences.
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In addition, in terms of research themes, there are cases using classical classification
methods such as SVM and Naive Bayes [1][2][3][4], and version research using deep
learning methods [5][6], existing in large numbers.

Statistical machine translation, translation using a huge corpus, and deep learning are also
used for translation engines that translate between languages. However, the Thai translation
engine is still under development, and there are also process problems in terms of adding
emotions after translation.

The analysis of 6-emotion defines a keyword corresponding to each piece of emotional
information of joy, anger, sad, happy, love, and evil. This algorithm analyzes sentiment by
counting the appearance frequency of these keywords in a sentence. The advantage of the
6-emotion analysis is to define the emotion method of 6-emotion and the keyword corre-
sponding to it and consist of the logic of matching this keyword with the document. Due to
such a simple algorithm, it is easy to update the 6-emotion methods and the corresponding
keywords. Also, when updating the logic, it is at most a simple one that considers the cor-
respondence to the negative form. Therefore, it is easy to handle with products and services.

2.3 Sentiment analysis in Thai

This time, in order to analyze word-of-mouth information in Thai, text mining using Thai
language analysis technology was evaluated. As a result, it was able to acquire positive in-
formation relatively accurately, but it was difficult to acquire negative information.

In order to solve this problem, it is essential to improve the accuracy of Thai natural lan-
guage processing technology, but this requires a lot of time. There are three reasons for this.
First, there is no large-scale dictionary (corpus). Second, the number of researchers is small
compared to other languages. The third point is that the language processing technology is
not advanced, as there is no natural language processing engine with basic functions such as
dependency analysis.

Depending on the results of this evaluation, it may be possible to utilize the advantages of
the 6-emotion to analyze customer feedback, such as inquiries and complaints, even in Thai.
This time, evaluation was performed using 6-emotion (happy, joy, angry, hate, sad, surprise)
different from the usual 6-emotion. The reason for the adoption is that we aim to analyze the
customer's emotions more accurately by conducting multimodal sentiment analysis that
combines text (words) sentiment, facial expression emotions, and voice emotions. This
6-emotion is also based on Ekman’s theory of facial expressions [7].

3 Methods of Thai 6-emotion Analysis

3.1 Method of analysis

Figure 1 shows the overall analysis method. Each rectangle shows the process of data
analysis. Each drum contains of text data, word data and category types, etc. Bracket A in-
dicates target test data. Bracket B shows 6-emotion dictionary, and Bracket C shows addi-

tional rules for handling the positive and negative judgement.
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Figure 1 Overall analysis method

Each step of the analysis method is as below.
(1) Collected 1,737 documents of information data containing keywords such as car company
name, car/motorcycle, job news, etc. from public Twitter data. And 470 records were targeted as
correct data that were judged to be positive or negative by three or more people.
(2) Confirm that the correct data aggregated in (1) is unbiased from the perspective of the
company that sells products and services, the perspective of the public and services, and general
comments related to individual thinking and culture.

Case 1; Items related to product services (car-related, restaurants/food, beauty): 186 docu-
ments

Case 2; Others (politics, news, media, idols, daily life, lifestyle): 284 documents
(3) From the collected 1,737 documents of Twitter data, the parts related to typical emotional
words were extracted by Thai experts and Thai speakers.
(4) 323 words were extracted from the sentiment/polarity dictionary, which have a relatively
high number of expressions directly related to emotion in Thai. Focusing on the 6-emotion,
happy, joy, angry, hate, sad, and surprise, and while allowing duplication, the words that could be
used in both meanings were set in a distributed manner to the extent possible. As a result, it was
created consisting of 519 words, allowing for duplication. There are 289 positive (joy, happy)
words and 286 negative (angry, sad, hate) words, and the ratio is roughly half. Table 1 shows an
example and Figure 2 shows the number of words by sentiment.
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Table 1 6-emotion dictionary example

joy happy  surprise angry sad
# [+|Thai ~|Expressions directly related to sentiment|~|Transtate Thai into English - E Bk - % -8 R -
1 sfuudien (MLYDERLLEDBIFE) MLy Cute (so much that you want to bite) 1
2 (fiuan (DOEBH) Hfzly Cold (heart and behavior)
3 datla HELHD Give up 1
4 iy HIhnd Longing for 1 1
5 an itz Brilliant 1
6 sadulang ROV AE The taste is strange 1
7 vnu i sweet 1
8 Jinde LUV Sloppy 1
9 vaala WLit? Tweak
10 undv WEHs. Botd Tease, annoy 1
11 wiu [AETFO full 1 1
12 wyaudn 154593 get annoyed 1
13 ;eey YN (BEEER) annoying (Youth language) 1
14 &l YN (BEEER) annoying (Youth language) 1
15 §aan 3 5P envy 1 1
16 suily 3BE noisy 1
17 \&avds 35E noisy 1
18 [aua 350 noisy 1
19 vnnu 3%EL noisy 1
120
100
80
60 53
20
0
happy surprise angry hate

Figure 2 The number of words by sensitivity

(5) From the characteristics of sentences in 1,737 records of collected Twitter data, 28 patterns
were extracted as two characteristic improvement rules necessary for judging emotions. The first
is the addition of phrases related to the 6-emotion. Phrases to express necessary to judge senti-
ment as a result of data verification. Since it was found to be a frequent expression, it was judged
as an additional logic judgment. The second is weighting by comment position. The content
spoken at the end of the sentence was judged to be easily influenced as emotions and was used as
an element for adding points of positive and negative. Table 2 shows the improvement rules.

(6) Evaluation 1 uses the existing sentiment analysis engine [8][9] of the polarity dictionary for
judging positive and negative.

(7) Evaluation 2 uses a 6-emotion dictionary (323 words) created mainly for adjectives that have
sentiment and evaluates positive and negative. A single word can have both positive and nega-

tive connotations. In such cases where the same word contained multiple sentiments, one word
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was classified as positive or negative to avoid duplicate counts. For example, "surprise" present
in both positive or negative is determined by adding the larger number of positive or negative
words in the document. Finally, it was determined whether a sentence contained multiple sensi-
tivities or whether the sentence was positive or negative depending on the number of emotions.

(8) For Evaluation 3, in addition to the 6-emotion dictionary used in Evaluation 2, evaluation is
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performed using the original improvement pattern created in (5).

Table 2 Example of additional rules (Total 28 patterns)

# Additional rules Meaning

Rulel Lisfay | don't like it

Rule? lurauiaauy | don't like it

Rule3 autuailaian not new

Ruled fugddaaauqay It just looks jealous
Rule5 flofivdatunnla There are still very few
Rule6 SuAelaisizavacd it doesn't sound good.
Rule7 555/ ha-ha-ha

Rule8 vifasiu confident

Rule9 Al step on

Rulel0 fhiulal e get through/ Overcome
Rulell 'lAran come a long way
Rulel2 da heal

Rulel3 usolaludin life motivation

Rulel4 Bavdi good story

Rulelb TOUTIA campaign

Rulel6 ULINA donate

4 Evaluation

4.1 Results of evaluation based on a conventional sentiment analysis dictionary

Results of evaluation based on a conventional sentiment analysis dictionary (evaluation 1) It
used an engine [7][8] created based on Turney's evaluation method to carry out the evalua-
tion. The result shows in Figures 3,4 and 5. Figure 3 shows the result of conventional anal-
ysis based on all data. Figure 4 shows the result of conventional analysis based on products

and services data. Figure 5 shows the results of conventional analysis based on the general

data.
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Actual condition
TRUE FALSE Accuracy 79.36%
HEGIEEGE TRUE 307 9 Error_rate | 20.64%
conditon YRS 88 66 Recall 17.72%
Accuracy rate of Pos| Accuracy rate of Neg Precision 97.2%
97.2% 42.9% F1 86.4%

Figure 3 Conventional analysis (Overall)

Actual condition
TRUE FALSE Accuracy 78.49%
Predicted RIS 137 3 Error_rate | 21.51%
OO FALSE 37 9 Recall 78.74%
Accuracy rate of Pos | Accuracy rate of Neg Precision 97.9%
97.9% 19.6% F1 87.3%

Figure 4 Conventional analysis (Products and services)

Actual condition
TRUE FALSE Accuracy 79.93%
Predicted TRUE 170 6 Error_rate | 20.07%
conditon FALSE 51 57 Recall 76.92%
Accuracy rate of Pos Accuracy rate of Neg Precision 96.6%
96.6% 52.8% F1 85.6%

Figure 5 Conventional analysis (General)
Overall, both recall and accuracy were in the 70% range, which is not a state of high accu-
racy. In terms of evaluation patterns, the rate of negative correct answers was low at 19.6% to
52.8% for both (1) products/services and (2) general.

4.2 Results of evaluation based on 6-emotion dictionary

Figures 6,7 and 8 show the results of analysis using a dictionary of 6-emotion. Figure 6
shows the result of 6-emotion dictionary analysis based on all data. Figure 7 shows the result
of 6-emotion dictionary analysis based on products and services data. Figure 8 shows the
results of 6-emotion dictionary analysis based on the general data.

Actual condition
TRUE FALSE Accuracy 85.53%
HEGIGEEE TRUE 364 37 Error_rate | 14.47%
conditon YRS 31 38 Recall 92.15%
Accuracy rate of Pos| Accuracy rate of Neg Precision 90.8%
90.8% 55.1% F1 91.5%

Figure 6 6-emotion dictionary analysis (Overall)
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Actual condition

Predicted

conditon

Predicted

conditon

TRUE FALSE Accuracy 89.25%
TRUE 161 Error_rate | 10.75%
FALSE 13 Recall 92.53%
Accuracy rate of Pos | Accuracy rate of Neg Precision 95.8%
95.8% 27.8% F1 94.2%

Figure 7 6-emotion dictionary analysis (Products and services)

Actual condition

TRUE FALSE Accuracy 83.10%
TRUE 203 30 Error_rate | 16.90%
FALSE 18 &3 Recall 91.86%
Accuracy rate of Pos Accuracy rate of Neg Precision 87.1%
87.1% 64.7% F1 89.4%

Figure 8 6-emotion dictionary analysis (General)

By using the 6-emotion dictionaries, improvements in Accuracy and Recall were observed

compared to cases based on conventional emotion dictionaries. However, the negative ac-

curacy was still low (55.1%).

4.3 Results of evaluation based on 6-emotion dictionary with additional rules
Figures 9,10 and 11 show the results of analysis using a dictionary of 6-emotion with addi-

tional rules. Figure 9 shows the result of 6-emotion dictionary analysis with additional rules

based on all data. Figure 10 shows the result of 6-emotion dictionary analysis with additional

rules based on products and services data. Figure 11 shows the results of 6-emotion dic-

tionary analysis with additional rules based on the general data.

Predicted

conditon

Predicted

conditon

Actual condition
TRUE FALSE Accuracy 92.98%
TRUE 390 28 Error_rate 7.02%
FALSE 5 47 Recall 98.73%
Accuracy rate of Pos| Accuracy rate of Neg Precision 93.3%
93.3% 90.4% F1 95.9%
Figure 9 6-emotion dictionary analysis with additional rules (Overall)
Actual condition
TRUE FALSE Accuracy 96.24%
TRUE 173 Error_rate 3.76%
FALSE 1 Recall 99.43%
Accuracy rate of Pos | Accuracy rate of Neg Precision 96.6%
96.6% 85.7% F1 98.0%

Figure 10 6-emotion dictionary analysis with additional rules (Products and services)
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Actual condition
TRUE FALSE Accuracy 90.85%
Predicted TRUE 217 22 Error_rate 9.15%
conditon FALSE 4 41 Recall 98.19%
Accuracy rate of Pos Accuracy rate of Neg Precision 90.8%
90.8% 91.1% F1 94.3%

Figure 11 6-emotion dictionary analysis with additional rules (General)

The positive correct answer rate decreased from 97.2% to 93.3%, but the accuracy improved
from 79.36% to 92.98%. Precision also improved significantly from 77.7% to 98.7%, and
Negative accuracy rate improved from 42.9% to 90.4%. Comparing the harmonic mean F
value, it increased by 9.6 points from 86.4% to 95.9%. When comparing (1) product/service
categories and (2) general comments, there was no major deviations, and there was a similar
tendency for the negative correct answer rate to improve significantly.

Looking at the usage of the 6-emotion words in Figure 12, 119 of the 6-emotion words (323
words) registered in advance for making emotional judgments were actually used in this
data. In this data, there were 62 sentiment words used for positive judgment and 57 sentiment
words used for negative judgment. A variety of sentiment words were used in both judg-
ments, and the use of a few sentiment words did not determine most of the judgments.

Number of using sentiment words Usage ratio

150 119

100
50
0

Number of uses

323
All

Figure 12 Number of using sentiment words and usage ratio

u Postive words = Negatie words

S Conclusions

In addition to 6-emotion dictionary as a sentiment analysis method for immature natural
language processor for Thai, weighting (the latter half of the sentence shows strong emo-
tions) and rules for sentences that contribute to emotions were used in this study. As a result,
compared to analysis using a conventional sentiment polarity dictionary, certain results were
achieved in terms of increasing the precision of negative emotions, which is important in
social media analysis such as word of mouth.

In this paper, by creating a dictionary of 6-emotion as an analysis based on emotions, it
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showed that the accuracy can be improved by developing the dictionary. In addition, sen-
tences related to emotions are more likely to be reflected positively or negatively by being
used in the latter half of the sentence, and by weighting emotions based on the business
domain (in this case, the automotive domain). It was shown that the feeling is close to what
the person expects.

For example, "no gas" is negative in places where gas is needed, but in the automobile
field, as the shift to electric vehicles is progressing, no gas is a positive idea from an envi-
ronmental perspective. In the future, this work will proceed with research on a methodology
to further improve accuracy by weighting each word that expresses emotion, combining it
with other words, and incorporating ironic expressions.
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