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Thesis title: Development of a Real-time Sentiment Analysis System of Students on
Facebook Using Naive Bayes Classifier in Thai Language
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Abstract

The purposes of this research were as follows: 1) to develop a real-time sentiment
analysis system of students on Facebook using Naive Bayes classifier in Thai language, and 2) to
evaluate the accuracy of precision and recall measures of real-time sentiment analysis system of
students on Facebook using Naive Bayes classifier in Thai language.

The research collected data from the Facebook page of Sukhothai Thammathirat Open
University which comprise the sentiment expression of students who followed the university’s
Facebook fan page. This method was employed as the means to perform an analysis of students’ a
real-time sentiment analysis using Naive Bayes. From the fundamental principles of Natural
Language Processing with a Thai word segmentation method and applied Naive Bayes Classifier.
All results were able to demonstrate in real-time results of the vocabulary management system, the
results of sentiment analysis, the tool for testing sentences, and Line notification system.

The measurement results were 80.03% for precision, 90.52% for recall, 89.63% for

accuracy, and 84.81% for F-measure respectively.

Keywords: Sentiment analysis system, Naive Bayes Classifier, Real-time system, STOU

Facebook fan page
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var socket = new WebSocket(ws://websockets.org:8787/echo);

socket.onopen = function (evt) {
console.log("Socket opened");

15

socket.onclose = function (evt) {
console.log("Socket closed");

I8

socket.onmessage = function (evt) {
console.log(evt.data);

I8

socket.onerror = function (evt) {
console.log("Error: " + evt.data);

I8

socket.send("Hello World!");
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reviewed and approved by Facebook. To submit this 'Page Public Content Access' feature for
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https://developers.facebook.com/docs/apps/review.",
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Input: Sentences
Output: Word Token
Read Sentences; Strings = Extract(Sentences)
While(Pointer=0; Pointer <= CountStringLength(Strings) -1)
TempWord += String[Pointer] + TempWord
IflTempWord === Dictionary’s word)
FoundWord['word'] = TempWord
For(pointer +1 > CountStringLength(Strings) -1; Pointer ++ )
MoreStringTemp += MoreStringTemp +
String[Pointer]
If(MoreStringTemp === Dictionary’s word)
FoundWord['word'] = MoreStringTemp
ResultToken[] += Max(FoundWord)
Pointer++

Return ResultToken
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Input: Words
Output: Sentiment Classification
Set Classes = {positive, negative, neutral }
Set Prior = {positive = 0.3333, negative = 0.3333, neutral = 0.3333}
Set Score = 1
Foreach(words as word)
If (word === dictionary’s word)
Score[Class] += Score[Class]
Endif
End foreach
Score[Class] = Prior[Class] * Score[Classes]
Foreach (Classes as Class)
Totalscore += Score[class]
End foreach
Foreach (Classes as class)
Score[Class] = Score[Class] / Totalscore
End foreach
Classification = Max(SortDesc(Score[Class]))

Return Classification
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8 NRIN 2017-10-24 16:15:46 2017-10-24 16:15:46
9 INNON 2017-10-24 16:15:46 2017-10-24 16:15:46
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1 id Integer aausemstoyamani
o o 4
2 word String Aoy amIANy
. Y=
3 word_type String Usznanugan
. [ 9 Y
4 created at Datetime JUUAZININITATNUDYA
5 updated_at Datetime Tunaznamsdsvilyedoya

A o 1 9 v o o d YR A Ao g 9
MINN 3.14 Gl’J@EJNﬂJmJ”aﬂmmﬁW‘w ﬂjglﬂﬂﬂj’lmgﬁﬂl%\‘lﬂ3ﬂmﬂﬂlﬂu1'ﬂug’]um@¥’aﬁgﬂu

id word word_type created_at updated_at

1 a Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
2 UDUA Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
3 @i‘JLﬁm} Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
4 Tﬂ@]iﬁ‘h}ﬂ Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
5 qayon Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
6 U1sn Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
7 VDU Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
8 ‘EEJEJSSIM Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
9 INUIN Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
10 ﬁﬂﬁilﬂﬂ Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
11 aly Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
12 UATNINA Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
13 ﬁ%ﬂ Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
14 YOV Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
15 [3LINEEY Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
16 aiﬂﬁ’aa Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
17 ﬂiﬁW‘i%Li}QiﬂJu Positive 2017-10-24 16:01:30 2017-10-24 16:01:30
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A @ ) N 4 YR A Ao & 9
AT NN 3.15 ﬁ']f)fﬂ\‘]ellﬂy.aﬂa\iﬂ']ﬁwcﬂ ﬂﬁzlﬂ‘ﬂﬂﬂ’]ugﬁﬂlf]f\‘]a‘ll‘ﬂﬂﬂlﬂﬂll'ﬂ‘l‘lﬂﬁlusuﬂyaﬁgﬂﬂ

id word word_type created_at updated_at

1 l’IJJ' Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
2 ey Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
3 1194 Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
4 a1 Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
5 EZJ’WL!,EJI Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
6 anoa Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
7 %Lﬁﬂfﬂ Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
8 N¥OU Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
9 L%ﬂﬂ?"lmgﬁﬂ Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
10 neIf Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
11 AN Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
12 Ml Negative 2017-10-24 16:01:26  2017-10-24 16:01:26
13 L%EJ‘L?WH Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
14 Wa%’au Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
15 gn Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
16 DOUINAY Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
17 19/}!\1%"11! Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
18 hlliﬁ%}Nﬁiif"{ Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
19 @nNnos Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
20 AN Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
21 l,id;(f)i] Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
22 RELL Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
23 L‘la}i‘ﬂ Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
24 Lﬁ@ Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
25 LW?JEJ‘]JG]?"I Negative 2017-10-24 16:01:26 2017-10-24 16:01:26
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id word word_type created_at updated_at

1 Ry Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
2 “Ijxi Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
3 3PV} Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
4 ANTN Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
5 00 Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
6  dumval Neutral 2017-10-24 16:01:26  2017-10-24 16:01:26
7 HININIT Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
8 U5 Neutral 2017-10-24 16:01:26  2017-10-24 16:01:26
9 Ol Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
10 N Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
11 wonNu Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
12 FITUVIR Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
13 A543 Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
14 !ﬁﬂ Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
15 L“]QJ@]LWEJ Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
16 Uan Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
17 ﬁq%fi’ Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
18 NAN Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
19 lf]dJ‘LlﬂaN Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
20 rj”u Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
21 aee Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
22 aADIUY Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
23 aNg Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
24 BITUMM Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
25 m'”llﬁflll Neutral 2017-10-24 16:01:26 2017-10-24 16:01:26
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. 9 a 4 YR
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. v Y 9
created at Datetime JUUAZININITATNUDYA
~ @ 1 9 () 4 a 4 YR
ATNWN 3.18 m’amwayamimmuazwaammmmawwmmgaﬂ
id comment_split word_type created_at
a aa Y Y v ..
1 gudm|1a3en Positive ~ 2017-12-15 17:44:02
2 o fdegaenng Ay Positive ~ 2017-12-15 17:44:02
1 4
3 dngfipeulaijue Neutral ~ 2017-12-15 17:44:02
aq Apya A ..
4 gulyi/laFewntne Positive ~ 2017-12-15 17:44:07
Y Y o @ ..
5 15A) ldidenuuyasy Positive ~ 2017-12-15 17:44:06
o a d 1 ]
6 ganiumudApgIme1lerae Positive ~ 2017-12-15 17:44:06
7 g uzag| 19Dl Positive ~ 2017-12-15 17:44:07
8 ﬂﬂ|LLé}3[ﬂuenor Negative ~ 2017-12-15 17:44:08
° L= < ”
9 9 lujaeils|Alerror Negative  2017-12-15 17:44:08
10 A59AVIUNA|NeA Positive ~ 2017-12-15 17:44:11
11 ?f”lmfﬁ/ﬂ Positive 2017-12-15 17:44:11
= 1 Y 1 1 a ld'
12 91eazuaa g1 He R aadod |1y Neutral ~ 2017-12-15 17:44:11
o 9 1A Y Y '
adnswien|gie|711(Inaj iy
o v A A v A 1A 9 = =~
13 magjiseuplaspindedfl2of|iseuiFey| Neutral ~ 2017-12-15 17:44:12
9
aug| lider 1dse Az
a v A a ~ Y = =) Y .
14 wanntae|ya3 | Inasmzieuzou| v Negative ~ 2017-12-15 17:44:13
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Data Set
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#2 1 2 3 4 5
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#4 1 2 3 4 5

#5 1 2 3 4 5
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Training data Testing Data
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AN 4.7 wamsnaaeulszansninseun 1

Accuracy: True Positive True Neutral True Negative Class Precision
89.82%

Pred. Positive 1,165 45 5 95.88%
Pred. Neutral 41 788 2 94.83%
Pred. Negative 26 118 137 48.75%
Class Recall 94.56% 82.86% 95.14%

a A A 9 4 I 1
wamsnageulszansnmseui 1 ldwadns lasusneoniilu wanisnadeun
AUYNADA (Accuracy) 89.82% ANTENAN (Recall) 90.85% AIAMIIUET (Precision) 79.82 %

tazmsInlsansnnlaesay (F-measure) 84.97 %

A1519N 4.8 wamsnaaeulszansnwsoun 2

Accuracy: True Positive True Neutral True Negative Class Precision
88.14%

Pred. Positive 1,118 8 30 96.71%
Pred. Neutral 55 130 150 38.81%
Pred. Negative 31 2 804 96.06%
Class Recall 92.86% 92.86% 81.71%

Aa A ~ 9 [ o 3 1
wan1snageulszansamseun 2 ldwadns lasusnsoniily nansnaaeu
ANYNADI (Accuracy) 88.14% A58NAY (Recall) 89.14% A1AMMULLUET (Precision) 77.19 %

1azAINsInUsEa@ns N 1aes5Iy (F-measure) 82.73 %
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AN 4.9 mamsnaaeulszansninseun 3

Accuracy: True Positive True Neutral True Negative Class Precision
87.84%

Pred. Positive 949 68 3 93.04%
Pred. Neutral 37 989 8 95.65%
Pred. Negative 146 21 107 39.05%
Class Recall 83.83% 91.74% 90.68%

a A A 9 [ A I 1
wansnageulszansnmseun 3 ldwadns lasusneoniilu wanisnadeun
AUYNADA (Accuracy) 88.14% ANTENAN (Recall) 88.75% A1AMIAUET (Precision) 75.91 %

tazMsInlssansnnlaesiy (F-measure) 81.82 %

15190 4.10 wamsnaaoUUszansNINIoUN 4

Accuracy: True Positive True Neutral True Negative Class Precision
90.98%

Pred. Positive 838 67 2 92.39%
Pred. Neutral 22 1142 11 97.19%
Pred. Negative 83 27 136 55.28%
Class Recall 88.87% 92.39% 91.28%

Aa A ~ 9 [ o 3 1
wan1snageulszansamieun 4 ldwadns lasusnsoniily nansnaasua
ANYNADI (Accuracy) 90.98% A5 8NAY (Recall) 90.84% A1AMMLLUET (Precision) 81.62 %

1azA1NsInUsEa@ns 1N 1Ay (F-measure) 85.98 %



98

AN 4.11 wamsnaaovlszansnnsoun 5

Accuracy: True Positive True Neutral True Negative Class Precision
91.35%

Pred. Positive 982 10 98.79%
Pred. Neutral 109 974 89.69%
Pred. Negative 16 61 68.31%
Class Recall 88.71% 93.21% 97.08%

a A A 9 4 I 1
wansnageulszansninsoun 5 hlﬂNﬁﬁW‘ﬁIﬂﬂLLfJﬂ@ﬂﬂlﬂu WANIINATDUAN

AUYNADA (Accuracy) 91.35% ANTENAN (Recall) 93.00% A1AUIUET (Precision) 85.59 %

HazAMsInUsansnnlaesiy (F-measure) 89.14 %

M350 4.12 a31lwanmsnaaeulszaninnvedszu

souft  mAanmaiud AsenAY MmANugnAes  mmsdalszanssn
(Precision) (Recall) (Accuracy) Tae15Iu (F-measure)

1 79.82 % 90.85% 89.82% 84.97%

2 77.19 % 89.14% 88.14% 82.73%

3 7591 % 88.75% 87.84% 81.22%

4 81.62 % 90.84% 90.98% 85.98 %

5 85.59 % 93.00% 91.35% 89.14 %

80.03% 90.52% 89.63% 84.81%

v Y
PRI N 4.12 mmmagﬂwamwmmUﬂimmmwmmizuﬂﬁ’mu WANIT

A5 TLIUAINNULNUET (Precision) 80.03% Han1T1sziiuaATonAU(Recall) 90.52% WanN3

Uszitiumnnugnaed 89.63% uazwansdsziiuainisialsz@nsninIagsau (F-measure)

9g1 84.81% ANAIAL
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