
 
 

UNDERGRADUATE THESIS 
 

Semi Supervised Learning by Implementing Seeding Theory on Text 

Classification  

 

 

 
 

 

 

Anthony Jethro Lieander 

16/392759/PA/17063 

 

 

Computer Science 

Department of Computer Science and Electronics 

Faculty of Mathematics and Natural Sciences 

Universitas Gadjah Mada 

Yogyakarta 

2020 

  

Semi Supervised Learning by Implementing Seeding Theory on Text Classification
ANTHONY JETHRO L, Afiahayati, S.Kom., M.Kom., Ph.D. ; Yunisa Sari, S.Kom., M.Sc., Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

UNDERGRADUATE THESIS 
 

Semi Supervised Learning by Implementing Seeding Theory on Text 

Classification  

 

IQ SaUWLaO fXOfLOPeQW Rf WKe UeTXLUePeQWV fRU BacKeORU¶V DegUee LQ CRPSXWeU 

Science 

 
 

Anthony Jethro Lieander 

16/392759/PA/17063 

 

Computer Science 

Department of Computer Science and Electronics 

Faculty of Mathematics and Natural Sciences 

Universitas Gadjah Mada 

Yogyakarta 

2020 

  

Semi Supervised Learning by Implementing Seeding Theory on Text Classification
ANTHONY JETHRO L, Afiahayati, S.Kom., M.Kom., Ph.D. ; Yunisa Sari, S.Kom., M.Sc., Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

APPROVAL PAGE 

 

UNDERGRADUATE THESIS 
 

Semi Supervised Learning by Implementing Seeding Theory on Text 

Classification 

 

Written and Composed by 

 

Anthony Jethro Lieander 

16/392759/PA/17064 

 

 

 

Already approved 

On July 1st, 2020 

 

 

 
 
 
 
 

Afiahayati, S.Kom., M.Kom., Ph.D. 
Supervisor 

 
 
 

 
Yunita Sari, S.Kom., M.Sc., Ph.D. 

Supervisor 
 
 
 
 
 
 
 

Khabib Mustofa, S.Si., M.Kom., Dr. techn. 
Head of Examiner 

 
Isna Alfi Bustoni, M.Eng. 

Examiner 
 

 

Semi Supervised Learning by Implementing Seeding Theory on Text Classification
ANTHONY JETHRO L, Afiahayati, S.Kom., M.Kom., Ph.D. ; Yunisa Sari, S.Kom., M.Sc., Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



UNIVERSITAS GADJAH MADA
FAKULIAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM
Sekip Utara BLS 21 Yogyakarta 55281 Telp. (0274) 513339 Fax. (0274) 5'13339
http://mipa.ugm.ac.id, E-mail:arsiparis_mipa@ugm.ac.id

SURAT KETERANGAN
NOMOR: I 5 l/J0t. 1.28lpp.03.07 t2020

Tanggal :7Agustus2020

Dekan Fakultas Matematika dan Ilmu pengetahuan Alam Universitas Gadjah Mada menyetujui
bahwa mahasiswa di bawah ini:

nama
nomor induk mahasiswa
program studi
departemen
judul karya akhir

tanggal ujian
pembimbing

penguji

Anthony Jethro Lieander
t6t3927s9tPNt7063
S 1-llmu Komputer
Ilmu Komputer dan Elektronika
Semi Supervised Learning by Implementing Seeding
Theory on Text Classification
l3 Juli 2020
1. Afiahayati, S.Kom., M.Kom., Ph.D.
2. Yunita Sari, S.Kom., M.Sc., Ph.D.
l. Khabib Mustofa, S.Si., M.Kom., Dr. techn.
2. Isna Alti Bustoni, M.Eng.

telah mendapatkan persetujuan dari para pembimbing/promotor dan penguji (TA/skripsi)
sehingga dinyatakan telah menyelesaikan revisi final pada tanggal 3 Agustus 2bi0.

surat Keterangan ini dibuat dan berlaku pada masa tanggap darurat covid 19 dan dapat
dipergunakan sebagai pengganti lembar pengesahan dan persetujuan karya tulis akhir sebagai
syarat yudisium atau wisuda pada program Sarjana.

Demikian surat keterangan ini dikeluarkan untuk dipergunakan sebagaimana mestinya..

/e)
:b

A.. M.Si.

a.n. Dekan

Wakil Dekan Bidang Akademik dan

Semi Supervised Learning by Implementing Seeding Theory on Text Classification
ANTHONY JETHRO L, Afiahayati, S.Kom., M.Kom., Ph.D. ; Yunisa Sari, S.Kom., M.Sc., Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



i 

PLAGIARISM STATEMENT 
 

I, hereby signed: 

Name   : Anthony Jethro Lieander 

NIM   : 16/392759/PA/17063 

Year of study  : 2016 

Major   : Computer Science 

Faculty  : Mathematics and Natural Sciences 

 

stating that in this thesis there is no part of other scientific work that has been 

proposed to obtain a higher education academic degree, and also there are no works 

or opinions that have been written or published by other people/institutions, except 

those written in citation in this document and mentioned in the bibliography. 

 

Thus, I declare that this thesis is free from elements of plagiarism and if this thesis 

is later proven to be a plagiarism of the work of other authors, author is willing to 

accept academic sanctions. 

 

 

 

Yogyakarta, 1 July 2020 

 

 

 

 

Anthony Jethro Lieander  

 

Semi Supervised Learning by Implementing Seeding Theory on Text Classification
ANTHONY JETHRO L, Afiahayati, S.Kom., M.Kom., Ph.D. ; Yunisa Sari, S.Kom., M.Sc., Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



Semi Supervised Learning by Implementing Seeding Theory on Text Classification
ANTHONY JETHRO L, Afiahayati, S.Kom., M.Kom., Ph.D. ; Yunisa Sari, S.Kom., M.Sc., Ph.D.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/


	UNDERGRADUATE THESIS
	APPROVAL PAGE
	PLAGIARISM STATEMENT
	TABLE OF CONTENTS
	TABLE OF FIGURES
	TABLE OF TABLES
	ABSTRACT
	CHAPTER I INTRODUCTION
	1.1 Research Background
	1.2 Research Problem
	1.3 Research Scope
	1.4 Research Objectives
	1.5 Research Benefits

	CHAPTER II LITERATURE REVIEW
	CHAPTER III THEORETICAL BASIS
	3.1 Natural Language Processing
	3.2 Sentiment Analysis
	3.3 Pre-processing
	3.3.1 Lower case
	3.3.2 Stop word removal
	3.3.3 Punctuation removal
	3.3.4 Stemming
	3.3.5 Bag Of Word

	3.4 Classifier
	3.4.1 Naive Bayes
	3.4.2 Multinomial Naive Bayes

	3.5 Semi-Supervised Learning
	3.5.1 Seeding Theory
	3.5.2 Seeding Clustering
	3.5.3 Seeding Classification
	3.5.4 Pseudo labelling

	3.6 Performance Evaluation
	3.6.1 Confusion Matrix
	3.6.2 Accuracy
	3.6.3 Precision
	3.6.4 Recall
	3.4.5 F-1 Score


	CHAPTER IV RESEARCH METHODOLOGY
	4.1 Research Description
	4.2 Tools and Material
	4.2.1 Tools
	4.2.2 Materials

	4.3 Research Phase
	4.4 System Design
	4.4.1 Data
	4.4.2 Pre-processing
	4.4.3 Supervised Multinomial Naive Bayes Model
	4.4.4 Semi Supervised implementing Seed theory
	4.4.5 Additional Experiment
	4.4.6 Evaluation


	CHAPTER V IMPLEMENTATION
	5.1 Dataset
	5.2 Data Pre-processed
	5.2.1 Data Cleaning
	5.2.2 Count Vectorizer

	5.3 Machine Learning (1st model)
	5.4 Seeding
	5.4.1 All prediction from training data. (2nd Model)
	5.4.2 Prediction based on deviant score (3rd Model)
	5.4.3 Prediction based on Positive and Negative Probabilities(4th model)
	5.4.4 Additional Experiment

	5.5 Performance Measure

	CHAPTER VI RESULT AND DISCUSSION
	6.1 Result
	6.1.1 Seed
	6.1.2 Supervised (1st model)
	6.1.2 Seeding with all prediction data (2nd model)
	6.1.3 Seeding based on deviant score (3rd model)
	6.1.4 Seeding based on positive and negative probabilities (4th model)

	6.2 Result from Additional Experiment
	6.2.1 Result From 20% Initial Data
	6.2.2 Result From 30% Initial Data
	6.2.3 Result from 40% Initial Data

	6.3 Discussion
	6.3.1 Semi Supervised machine learning
	6.3.2 Additional Experiment


	CHAPTER VII CONCLUSIONS AND FUTURE RESEARCH
	7.1 Conclusion
	7.2 Future Research

	REFERENCES

