COMPARATIVE STUDY OF DATA PREPROCESSING METHODS FOR CODE-MIXED SENTIMENT
ANALYSIS IN BAHASA

INDONESIA

GHIFARI NUGRAHA PRADANA, Yunita Sari, S.Kom., M.Sc., Ph.D.

GLj\’\Ig)]J\//AEIRIS\/II-I/-\/I\DSA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/
TABLE OF CONTENTS

THESIS COMPARATIVE STUDY OF DATA PREPROCESSING METHODS

FOR CODE-MIXED SENTIMENT ANATLYSIS IN BAHASA INDONESIA .. 1
END OR S EMEN T PAGE e 11
STATEMENT OF ORIGIIN AL LT Y o 111
PR A T e w
TAB LE OF CON TN TS e v
B T A U S Vil
LIS T OF TAB L E S e Vitl
A B S TR A T e e e x
D T S A R L e X
CHAPTER I INT R OD U T IO e 1
11 Research Background 1
1.2 Research Problem e 4
1.3 Research Objectives 4
14 Research Scope and Lamatation ... 5
1.5 Research Benetits e 3
CHAPTER II LITERATURE REVIEW e 6
CHAPTER. III THEORETICAL FRAMEWORK .. . 14
31 Sentiment Analveis 14
3.1.1 Data Code-Mixed Indonesta-English 15
32 Data Preprocessing 15
3.2.1 Language Identification ... 16
322 Lexical Wormalizatiom o oo 17
323 TrAn s A 00 e 18
324 B o=t s L Uy o SRR 19
325 Stop Word Bemowval . 19
33 SVM (Support Vector Machine) . 20
34 RF (FBandom Forest) 21
35 BN O TR YT T o e = oSSR 22
36 LSTM (Long Short-Term Memory) oo 22
37 One-hot Encoding Vectorization ... 23
38 Performance Based Evaluation . e 23
381 Label-Based Evaluatiom. oo 24
382 A U 24
383 ot 1= Lo RS 24
384 Becall e 25

385



COMPARATIVE STUDY OF DATA PREPROCESSING METHODS FOR CODE-MIXED SENTIMENT
ANALYSIS IN BAHASA

INDONESIA

GHIFARI NUGRAHA PRADANA, Yunita Sari, S.Kom., M.Sc., Ph.D.

GLj\N[)]J\//AEIRIS\/II-I/-\II\:)SA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/
CHAPTER IV RESEARCH METHODOLOGY ... 26
4.1 Research Description ..o 26
432 Research Steps 27
421 B L T 29
422 Daata Cleaning Preprocessing ... 30
423 Preprocessing Methods Scenarios ... 33
424 Data Splitting and Random State_ . 38
425 Model Training and Classification ... 39
426 Performance Evaluation. ... 40
L 1 42
IMPLEMENTATION ..ot enne e nne s 42
B I T 43
5.2 Data Cleanifng ..o 43
5.3 Data Preprocessing — Defining the Scenarios ... 47
5.3.1 Lexical Normalization ... 47
533 Identify Languame .. e 49
534 Stop Word Removal 50
335 Translation .. 51
5.3.5 Data Splitting for A1l Models 51
SASVMModel e 51
30 RE Model e 53
SOLSTM Model e 57
5.7 Defining Each Scenario ... 60
CHAPTER VIRESULT AND DISCUSSION ... 64
6.1 Dataset Cate g ory . e 64
6.2 Splitting of Dataset ... 66
6.3 Performance Measure Result for Each Scenario ... 67
B A ANy SIS U ATy 75
L T T U 77
CONCLUSION AND SUGGESTIONS e 77
T.1 ConclUSion ..o T7
7.2 Suggestions for Future Work . 7
BIBLIOGR A PH Y e 79



COMPARATIVE STUDY OF DATA PREPROCESSING METHODS FOR CODE-MIXED SENTIMENT
ANALYSIS IN BAHASA
INDONESIA
GHIFARI NUGRAHA PRADANA, Yunita Sari, S.Kom., M.Sc., Ph.D.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

LIST OF FIGURES

Figure 1.1: Number of Internet Users in Indonesia in Millions (Asosiasi Penvelenggara

Jasa Internet Indonesia, 2023 1
Figure 1.2 Interpretation of Tvpes of Data Preprocessing (Alasv & Bhava, 2017) .. 4
Figure 2 1: Proposed Pipeline for Series of Normalization Varma and Mamidi (2021).10
Figure 3.1 Common Pipeline for Sentiment Analysis (Varma & Mamudis, 2021 14
Figure 3.2 Algonithm for Language Identification ... 17
Figure 3.3 Algorithm for Lexical Normalization ... 17
Figure 3.4 Algorithm for Translation ... ... 18
Figure 3.5 Algonthm for Tokemization ... ..o 19
Figure 3.5 Algorithm for Stop Word Removal . 20
Figure 3.6 Diagram of Random Forest Decision Tree ... 21
Figure 4.1 Research Flow Dhagram ... 26
Figure 4.2 General Research Steps with Scenarios ... 29
Figure 4 3 Data Cleaning Preprocessing Step e 31
Figure 4 4 Example of Confusion Matrix Comparison (Astuti et al, 2023) ... 40
Figure 5.1 Source Code for Uploading and Align Parameters of Dataset .. 44
Figure 5.1 (Cont) Source Code for Uploading and Align Parameters of Dataset _________. 45
Figure 5.2 Source Code for Data Preprocessing 1 (Data Cleaning) ... 46
Figure 5.3.1 Indonesian Lexical Normalization ..., 47
Figure 5.3 2 Source Code of Normalization Function ... 48
Figure 5.3.3 Source Code of Identify Language Function ... ... 49
Figure 5.3 4 Source Code of Stop Word Removal Function. ... 50
Figure 5.3 5 Example of Translation Using Google Sheets ... 51
Figure 5.3.6 Consistent Data Splitting with Eandom State ... 51
Figure 5.4.1 Source Code TF-IDF and One-hot Encoding Vectorization for SWVM .. 53
Figure 5.4 2 Source Code for SVM Model Training and Classification. ... 53
Figure 5.4 3 Source Code for SVM Maodel Classification Feport . 54
Figure 5.6.1 TF-IDF and One Hot Encoder Vectonizer for RF Model ... 55
Figure 5.6.2 Training and Classification for RF Model ... 56
Figure 5.6.1 Source Code for LSTM Vectorization with One-hot Encoding .. 58
Figure 5.6.2 Source Code for LSTM Training and Classification ... 59
Figure 5.6.3 Source Code for LSTM Classafication Feport. ... 59
Figure 6.1 Sentiment Label Distribution Graph . 65
Figure 6.2 Bar Graph of Train Set Label Distribution ... ... 66

Figure 6.3 Bar Graph of Test Set Label Distrbution ... ... 67



ANALYSIS IN BAHASA
INDONESIA

GHIFARI NUGRAHA PRADANA, Yunita Sari, S.Kom., M.Sc., Ph.D.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

LIST OF TABLES
Table 2.1: Literature BeviewW ... 12
Table 4.1 Scenario Process for Pre-Processing . 28
Table 4.2 Examples of Sentiment (Astuti er al, 2023) 30
Table 4.3 Examples of Context .. ... 30
Table 4 4 Tweet with Lowercasing Step 32
Table 4.3 Tweet with Betweet Removal Step 32
Table 4.6 Tweet with Mention Remowval Step ... 33
Table 4.7 Tweet with Mention Remowval Step_ . 33
Table 4 8 Tweet with URL Removal Step e 34
Table 4.10 Tweet with Non-Alpha Numeric Remowval Step ... ... 34
Table 4.11 Tweet with Tokemzation Step . ... 33
Table 4.13 Tweet with Lexical Normalization ... 36
Table 4.12 Tweet with Language Identification...___...__._.___._ ... 36
Table 4.14 Some of Stop Words from the Library .. 37
Table 4.15 Tweet with Stop Word Removal .. 37
Table 4.16 Tweet with Translation ... 38
Table 4.18 Matrix Output for Positive Label / Class (From Figure 4.4) . 41
Table 4.19 Calculation for the Performance Evaluation Matrx 41
Table 3. 1 Result of Annotation and Labeling, Astuts (20230 ... 43
Table 5. 2 Majority Voting Result, Astuts (2023 L 44
Table 6.1 Dataset Sentiment Category 64
Table 6.4 Performance Result for SVM 68
Table 6.5 Performance Result for RF 71

Table 6.6 Performance Besult for LSTM Model oo e eeeeaaeaes 73

COMPARATIVE STUDY OF DATA PREPROCESSING METHODS FOR CODE-MIXED SENTIMENT



